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Om aemopa 

HeMbICJJMMO,  HaCKOJJbKO  nepeMeHMJJacb cpe)J.a.JavaScript c Tex nop,  KaK .H npMcrynMJJ  K HaIIHCaHHIO nepsoro H3)1,aHH.H 3TOH KHHrH B 2008 fO)J.)'.  Cpe)J.a,  B KOTopoif MbI nmneM cu;eHapHMjavaScript,  Hey3HasaeMo M3MeHHJJaCb,  XOT.H oHa no-npe:arneMY 

cocpe)J.OTOqeHa B OCHOBHOM BOKpyr 6pay3epa. 

ITonyJJ.HpHoCTb JavaScript  B  KaqecTse  IIOJJHou;eHHoro,  Me)l{IIJJanpopMeHHoro 

.H3bIKa  nporpaMMMposaHMJI  3aMeTHO  so3pocJJa.  Tenepb  MMeeTc.H  BHYIIIHTeJJbHaJI nJJanpopMa  Nodejs,  Ha KOTopoif  pa3pa60TaHo 6eurncJJeHHoe  MHOJKeCTBO  npHJJO

)l{eHHH.  Pa3pa60TqHKH,  no cyIIJ,ecTsy,  IIHIIIYT Ha 0)1.HOM JI3bIKe JavaScript  npHKJJa).1.

Hhie  nporpaMMbI,  KOTOpbie  MO)l{HO  BblllOJIHJITb  B  6paY3epe,  Ha  cepsepe  H )1,a)l{e  B 

IIJJaTCpopMermo-opHeHTHposaHHOM npHJJO)l{eHHH Ha M06HJJbHOM ycrpottCTBe. 

Ho Tenepb em;e  Ba:>KHee, qeM  KOr)1.a-JJM6o npe)l{)J.e,  TO o6cTO.HTeJJbCTBO,  qTo 3Ha

HHJI  pa3pa6oTqHKOB 513bIKajavaScript )1.0Jl)l{Hbl 6hITb  Ha  caMOM  BbICOKOM  yposHe. 

fJJy6oKoe  IIOHHMaHMe .H3bIKa H Ha1rnyq1IIHX cnoco6oB HaIIMCaHH.H Ha  HeM  KO)J,a  no3BOJrneT C03)1.asaTh  npHJIO)l{eHH.H,  cnoco6Hhie  pa6oTaTh  npaKTHqecKM  Ha  J1106oi1 

IIJJaTcpopMe,  a  3THM  MOfYT  c  IIOJIHbIM  OCHOBaHHeM  IIOXBaJJHTbCJI  JIHII.lb  HeMHOrHe 

.H3bIKH nporpaMMHpoBaHHJI. 

B OTJJHqHe OT npe)J.bI)J.)' IIJ,HX 3Tanos pa3BHTH.HjavaScript,  Teneph He Ha6JJJ0)1.aeTc.H 3aMeTHoro pocTa IIJJaTcpopMeHHhIX HecosMecTHMOCTeH. Be)J.b paHhme npMXO)J.M

JJOCb opHeHTHposaTbC.H Ha HOBbie B03MO)l{HOCTH caMbIX  nepe)J.OBbIX 6pay3epos H B 

TO )l{e  speM.H  He  3a6bIBaTb  06  ycTapeBIIIHX  6pay3epax,  no-npe>KHeMy  3aHHMaBIIIHX 

HeMaJJYIO )1.0JJJO pbrnKa.  Mb1  nepe)l{HBaeM Tenepb rapMOHMqHhIH  nep110)1. speMeHM, KOr)J,a  60JJbllIHHCTBO  IIOJlb30BaTeJJeH 6hICTpo o6HOBJJ.HIOT 6paY3epbI,  copeBHYIOIIJ,HecJI 3a npaso Ha3bIBaTbC.H IIJJaTcpopMOH,  B HaH60JJbIIIeH CTene1-rn COOTBeTCTBYJOIIl,eH 

npMH.HTbIM CTaH)J.apTaM.  I1poM3B0)1.HTeJJH 6pay3epos H)J.YT )1,a)l{e Ha TO,  qTo6hI CHa6-JKaTb HX cpe)J.CTBaMH,  cneu;MaJJbHO  npe)1,Ha3HaqeHHbIMH  )1.JIJI pa3pa60Tq11KOB,  Ha)J,e

.HCb TeM caMbIM ynpocTHTb HM )l{lf3Hb. 

I1HcTpyMeHTaJJhHbie  cpe)J.CTBa,  rrpe)J.OCTaBJJJieMbie  Hhrne  6paY3epaMM H coo6IIJ,e

CTBOM  pa3pa6oTqlfl(OB OTKpbITOro  rrporpaMMHOI'O  o6ecrreqeHH51,  3aMeTHO  orrepe

)1.HJIH  npe)l{J-IHe  HOpMbl  npaKTHKH.  Terrepb  y  Hae  HMeeTCJI  Ha  BhI6op  MHO)l{eCTBO 

cpe)J. TeCTHpoBaHH.H, B03MOJKHOCTb BblllOJIHJITb HenpepbIBHOe HHTerpau;HOI-IHOe Te

CTHposaHHe, COCTaBJJJITb OT•IeTbl 0 noKpblTHH KO)J.a TeCTaMH,  npoBO)J.HTb TeCTbl Ha npo113B0)1.HTeJJhHOCTb npHKJia)J,HblX  rrporpaMM Ha  peaJJhHbIX  M06HJJbHbIX ycTpoif-
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CTBax no BCeMy M11py 11 ,a:a)Ke 3arpy)l<aTb aBTOMaTwiecK11 B11prya.n:hHb1e 6pay3epb1 Ha mo6oti rniaTcpopMe  ,a:1rn u:eJieti TecT11poBaHm1. 

I1epBoe  113,a:aH11e  KH11rl1  BbirO,[l;HO  OTJ111qaJIOCb  TeM  orpoMHbIM  BIUia,[l;OM,  KOTOpbIH  B  Hero  BHeC  neap  01160,  OTI11pa51Cb  Ha  CBOH  HeMaJibIH  OilbIT  pa3pa60T'-IHI<a. 

A  HaCTOJilllee  1n,a:aH11e  OTJ111qaeTCJI  cyUieCTBeHHhIM  BKJia,a:oM,  KOTOpbIH  J1oc11n Mapac  BHec  B  HCcJie,a:oBaHHe  npHHU:HTIOB,  noJio)l(eHHhIX  B  ocHoay  cTaH,a:apTOB 

ECMAScript 6  11  7,  on11caH11e HOPM  nepe,a:oaoti  npaKTHKH TecT11poaaHHJI  H npe,a:cTaBJieHHe MeT0,[1;11K,  npHMeirneMhIX B  pacnpocTpaHeHHblX  6H6JIHOTeKax  H I<apKacax JavaScript. 

Bee  aTO  BMCCTe  B351TOe  cyU1eCTBeHHO  113MeHl1JIO  no,a:xo,a: J(  HaTIHCaHHIO  KO,a:a Ha JavaScript.  J1  aTa  KHHra HOMO)l(eT BaM  OBJla,[l;CTb  COBpeMeHI-IblMH HOpMaMH nepe,a:o

BOH  npai<T111<11  nporpaMM11poBaH11H Ha JavaScript,  a TaK)l(e npe,a:CTaBHTb np11MeHHeMh1e  BaM11 B HaCTOHlllee  BpeMH HOpMbl npaKTHKH pa3pa60TI<H KaK e,a:11Hoe  u:eJioe, qTo6hI c roTOBHOCTblO nporpaMMHpoBaTb Ha JavaScript H B 6y,a:YllleM. 

J( JICOtt Pe3uz 



EJtazoaapuocmu 

KoJ1w-1ecTBO JJIO�eti, np11HJIB11n1x riacTHe B pa6oTe Ha� aToti  KHiffOH, cnoco6-HO y�HBHTb MHOrHx. Csoti nJJo�oTsopHbIH BKJJa�  B  KHHry,  KOTopy10 Bbl �ep)l{ttTe B pyKax HJIH 'IHTaeTe Ha 3KpaHe B 3JICKTPOHHOM BH�e,  BHCCJIH MHOrHe o�apeHHbJe JIIO�H. 

CoTpy�HHKH  H3�aTeJJbCTBa  Manning  Publications tteycTaHHO TPY�HJJHCb,  'IT06b1 �o6HTbC5I Ta1<0ro Ka'IeCTBa 113�aHH5I,  Ha KOTopoe Ha�eJIJJHCb aBTOpbl KHHrH, 3a 

'-ITO Mbl HM HCKpeHHe 6JJaro�apHbI.  Be�b 6e3  HHX aTa  KHHra He ys11�eJ1a 6bI CBCT. 

Mb1 Bbipa)l{aeM 6JJaro�apHoCTb He TOJJbKO H3�aTe1r10 Map)l(aH Eaik  (Marjan Bace) 11  rnaBHOMY pe�aKTopy .LJ:aHy Maxapptt  (Dan  Maharry),  HO H  CJJe�yIOJllHM coTpy�

HHKaM  H3�aTeJJbCTBa:  03peHy  XapJJOBH'IY  ( Ozren  Harlovic)'  rperopy  3ypoBCKH 

(Gregor Zurowski),  Kes11Hy CaJJJJHBaHy  (Kevin  Sullivan),  .zi:)l{aHeT  Bai1JJ  Qanet Vail), Tmf>cpa1m TatiJJop (Tiffany Taylor), lllapoH YHJJKH (Sharon Wilkey), Aimcotty Epettepy (Alyson Brener) H fop�ai-1y CaJ111Hos11:qy (Gordan Salinovic). 

Heso3MO)l{HO  Bbipa3HTb  CJJOBaMH  Harny nptt3HaTeJibHOCTb KOJIJieraM,  peQeH3HposaBIIIHM KHHry H IlOMOraBIIIHM HaM �OBCCTH ee �o COCT05IHH5I IlOJIHOH rOTOBHO

CTH K ne'IaTH: OT BbIJiaBJJHBaHHJI npocTbIX oneqaTOK, HcnpaBJICHHJI OIIIH60K B Tep

MHHax H KOt(e H BilJIOTb �o opraHH3aQHH KHHrH no OT�CJlbHbIM rnaBaM. Ka:>K�bIH 113 

HHX BHHMaTeJJbHO npocMoTpeJI PYKOHHCb KHHrH, npe)l{�e 'ICM otta 6bIJia c�ana B ne

'IaTb.  3a aTOT HeJierKHH TPY� MbI xoTeJJH 6b1 no6JJaro�apttTb .zi:)l{eKo6a AH�epceHa Qacob  Andresen),  Ttt�)l(aHH  EeJIMaHcypa  (Tidjani  Belmansour),  <l>paw1erno EbJIHKH  (Francesco  Bianchi),  MaTbIO  XaJisepcoHa  ( Matthew  Halverson),  Ee1rn XbaTT  ( Becky  Huett),  .LJ:ettttaJia JlaM6a  (Daniel Lamb),  M11:xaaJIJI Jiyn�a  ( Michael Lund), Kap11eMa Alm 3JIKyrna  (Kariem Ali Elkoush),  3JJai13 Ko;IKep fop�oH  (Elyse Kolker Gordon),  KpttCTocpepa  XaynTa  (Christopher  Haupt),  Mai1Ka  XaT<f>HJI�a (Mike Hatfield), fep�a KJiesecaaTa (Gerd Klevesaat), AlreKca JlyKaca (Alex Lucas), ApyHa  Hoponxy  (Arnn  Noronha),  �aMa  llleJJJiepa  (Adam  Scheller),  .LJ:astt�a OrapKH (David Starkey), a TaK)l(e rperopa 3yposc1m (Gregor Zurowski). 

Oco6aJI 6Jiaro�apHOCTb Bbipa)l{aeTrn MaTHacy Eai1Hency (Mathias Bynens) H t'I:o

HY EoprMaHHY ( Borgman), Hay'IHblM pe�aKTopaM KHHrH.  CToMHMO  nposepKH Ka)l(

�oro npHMepa KO�a B HCCKOJibKHX cpe�ax, OHH  BHCCJIH HeOQCHHMbIH BKJ1a� B yroq

HCHHe  TeKCTa  pyKon11cH  H  o6Hapy)l(eI-me  nponyJ11eHHOH  11ttcpopMaQ1111  c  yqeToM 

noCJJe�HHX  H3MeHeHHH,  BHeceHHbIX �JIJI ITOMep)l(KH JavaScript  H  HT ML5 B  6pay3epax. 
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A)l(OH Pe31r1r 

MHe XOTeJIOCb 6bI rro6Jiaro;:i:apttTb MOHX po;:i:ttTeJie:i1 3a HX IIOCTO.HHH)'IO MOpaJib

HYIO H MaTepttaJibHYIO rro;:i:;:i:ep:»<Ky B Te'-1em1e MHOrttx JieT.  0Htt rrpe;:i:ocTaBHJIH Bee He06XO):(HMbie pecypcbI If  cpe;:i:CTBa, qTo6hI rrpo6y;:i:ttTb BO MHe HHTepec K rrporpaM

MttpoBaHHIO, If c Tex rrop IIOCTO.HHHO rrooru;p.HJIH MOH 3aH.HTl1.H B ;:i:aHHOH o6JiaCTl1. 

6e3p 61r160 

3a  yqacrtte  B  pa6oTe  Ha):(  3TOH,  y)J(e  Ce):(bMOH  ):(JUI  MeH.fl  KHJffOH  .fl  XOTeJI  6hI, KaK scer;:i:a,  rro6Jiaro;:i:apttTh cB011x KOJIJier, yqacTHHKOB H opraHtt3aTopoB cpopyMa coderanch.com  (6bmIIIero JavaRanch).  Be;:i:b 6e3 JIHqHoro yqacTtt.H B  3TOM cpopy

Me .fl  6hI HHKOr;:i:a He HaqaJI IIHCaTb KHHnI If  II03TOMY .H HCKpeHHe 6Jiaro;:i:apIO IToJia YttTOHa (Paul Wheaton) H MTH Cbeppa (Kathy Sierra) 3a ;:i:o6pb1e HarryTCTBIDI, a TaK

)J(e MOpaJibttyIO rro;:i:;:i:ep)J(KY CJie):(Y!Oru:Hx KOJIJier, XOT.H If  He TOJlbl<O llX O):(HllX: 8pttKa ITaCKapeJIJIO  (Eric  Pascarello),  8pttcTa <I>ptt;:i:MaHa XHJIJia  (Ernest Friedman Hill), 8H;:i:p10  Mo1-mxay3a  (Andrew  Monkhouse),  ,U)J(11Ha  Eo.HpcK11  Qeanne  Boyarsky), EepTa E3H:Tca (Bert Bates), a TaK)J(e MaKca Xa6116tt (Max Habibi). 

Cep;:i:eqHa.H np113HaTeJihHOCTh Bbip�aeTC.H MOeMY ;:i:pyry ,U)J(e10 11 MOHM co6aKaM, Me;:i:Be)J(OHKY .11 Ko3MO,  3a To, '-ITO OHM TeprreJitt Moe npttcyrcTBHe H pe;:i:Ko Ha;:i:e;rn

JI.HCb ;:i:oJI)J(HbIM BHMMaHtteM c Moei1  cTopoHhI Bo speM.H  pa6oThI Ha;:i: 3To:i1 KH.11roH:. 

l1  HaKOHeu,  MHe XOTeJIOCb 6bI rro6Jiaro;:i:apttTb CBOHX coaBTopos ,U)J<OHa Pe3Hra If l1oc.11na Mapaca, 6e3 KOTOpblX He COCTO.HJiaCb 6hI 3Ta KH.Hra. 

l1oc1r1n Mapac 

CaMy10  6oJihIIIYIO  6Jiaro;:i:apHocTb  MHe  6hr  xoTeJioch  Bb1pa3.11Th  MoeH:  )J(eHe Hocttrre 3a To, qTo oHa MttpHJiaCb c TeM, qTo see csoe cso6o;:i:Hoe BpeM.H .H nocs.Hrn;aJI Han11caHHlO 3TOH KHHr.11. 

Mtte xoTeJioch 6br TaK)J(e rro6naro;:i:apttTb MaH:10 CryJiy (Maja Stula), ,UapKo CT11-rraHttqesa (Darko Stipanicev),  l1Bttuy lfp1-1KOBttqa (Ivica Crnkovic), Rtta KapJicoHa Qan Carlson) 11 EepTa E3ti:Tca  ( Bert Bates) 3a no11e3Hble HacrasJJeH.11.H H  coBeTbI, a TaK)J(e 3a npO.HBJleHttylO CHHCXO):(HTeJJbHOCTb K MOHM  "noBce;:i:HeBHblM o6.H3aHHO

CT.HM" no Mepe np116J111)J(eHH.H cpoKoB c;:i:aq11 KHttrtt B ne-..iaTb. 

11, HaKOHeu, MHe XOTeJIOCb 6hl no6Jiaro;:i:ap11Tb OCTaJibHbIX qJieHOB Moe:i1 ceMbl1 -

Hepe, o6ettx MapttH:, BttToM11pa M 3;:i:eHKy- 3a To, l.JTO OHH scer;:i:a p.H;:i:oM co Mtto:i1. 
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Oco6oe  3Haqem1e JavaScript  6bIJIO  oqeBH,D;HO  He  Bcer,D;a,  HO  Tenepb  OHO  Heco

MHeHHO. HbrneJavaScript cTa.rr O,D;HHM 113 caMblX Ba)l(HblX 11 urnpoKo np11Mem:i:eMb1x JI3b1KOB nporpaMMHpOBaHHJI. 

Be6-npmrn)KeHHJI CJl)')KaT ,D;.rrn Toro,  qT06b1 npe,D;ocTaBHTb noJib30BaTe.rrnM cpyHK

�HOHaJibHO 6oraTblll  11 y,D;o6Hblll  HHTepcpeH:c,  HO 6e3JavaScript  B HHTepHeTe MO)K

HO  JIHlllb  TIOKa3bIBaTb  cp0Torpacp1111  KOIIIeK.  Tenepb,  KaK  HHKOr,D;a  npe)K,D;e,  pa3pa-60Tq11KaM Be6-npHJIO)KeHHH Tpe6y10TCJI npoqHble 3HaHHJI 11 HaBblKH nporpaMMHpo

BaHHJI Ha Jl3bIKe JavaScript,  npHBO,D;JI�eM B ,D;eHCTBHe 3TH npHJIO)KeHHJI. 

Ho,  KaK 11 3aBTpaK c aneJibCHHOBblM COKOM,  JI3b1KJavaScript  TIOJie3eH He TOJibKO 

,D;JIJI  6pay3epoB.  ITpeo,D;oJieB  Y3KHe rpaHH�bl  np11MeHeHHJI  B  6paY3epax,  aToT  JI3blK 

nporpaMM11poBaH11JI  Tenepb  np11MeHJieTCJI  Ha  cepBepax  611aro,D;apJI  n11aTcpopMe Nodejs,  B HaCTOJibHblX c11cTeMax 11 Ha Mo61111bHb1x ycTpoH:cTBax 611aro,D;apJI TaKHM 

n11aTcpopMaM,  KaK Apache Cordova,  11 ,D;a)Ke Ha  BcTpa11BaeMblX ycTpoH:cTBax 611aro

,D;apJI n11aTcpopMaM Espruino 11 Tessel. 

M  XOTJI  3Ta  KHHra  TIOCBJI�eHa  np11MeHeHHIO  c�eHap11eB JavaScript,  BbITIOJIHJie

MbIX  B  6pay3epax,  OCHOBbl  3Toro Jl3b1Ka  nporpaMMHpoBaHHJI,  npe,D;CTaBJieHHble  B 

,D;aHHOH  KHHre,  BblXO,D;JIT ,D;aJieKO  3a npe,D;eJibl 6pay3epoB. 5ICHOe TIOHHMaHHe OCHOB

HblX TIOHJITHH 11 OBJia,D;eHHe pa3JIJ1qHblMH MeTO,D;HKaMH 11 np11eMaMH nporpaMMHpo

BaHHJI  Ha JavaScript  no3BOJIHT  q11TaTe1110  cTaTb  6011ee  YHHBepca.rrbHbIM  pa3pa60Tq11KOM.  c yBe1111qeHHeM q11c11a pa3pa6oTqJ1KOB,  TIOJib3yIO�HXCJIJavaScript,  Tenepb, KaK HHKOr,D;a  npe)K,D;e,  CTaJIO oqeHb Ba)KHO TBep,D;o 3HaTb OCHOBbl 3TOro JI3b1Ka nporpaMMHpoBaHHJI, qT06b1 BJia,D;eTb HM B COBepIIIeHCTBe. 

K oMy aApecoB aHa KHHr a  

Ec1111 Bbl B006�e He 3HaKOMbl c Jl3blKOMJavaScript,  TO 3TO He Ta KHHra,  c KOTOpoi1:  c11e,D;yeT Haq11HaTb ero 113yqeH11e.  TeM He MeHee Mbl nonb1Ta.rr11cb npe,D;cTaBHTb B Heil  OCHOBHble TIOHJITHJIJavaScript TaKHM o6pa30M,  qT06bl OHM 6bIJIH JICHbl ,D;a)Ke OTHOCHTeJibHblM HOBJ1qKaM.  Ho,  OTKpoBeHHO rOBOpJI,  ,D;aHHaJI KHHra 60JibIIIe BCero TIO,D;XO,D;HT TeM,  KTO y)Ke 3HaeT JavaScript  11 CTpeMHTCJI pacIIIHpHTb CBOH  TI03HaHHJI aToro JI3b1Ka,  a TaK)Ke 6pay3epa B KaqecTBe cpe,D;bl,  r,D;e BbITIOJIHJieTCJI KO,D;JavaScript. 

CrpyKTypa KHHrn 

::ha KHHra  opraHH30BaHa TaKHM o6pa30M,  qT06b1 Bbl CMOrJIH npottTH Beeb  Kypc o6yqeHHJI  OT  yqeH11Ka  ,D;O  MacTepa  nporpaMM11poBaH11JI  Ha JavaScript.  B  qacTH  I 
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rrpe.a;cTaBJieH OCHOBHOH rrpe.a;MeT KHlffH H rro.a;roTaBJIHBaeTCR rroqBa ,ll;JIR 113yqeHHR 

MaTep11aJia OCTaJibHbIX ee qacTeH. 

•  B  rnaBe  1  rrpe.a;cTaBJieHo  BBe,11;eH11e B  R3hIKJavaScript  11 caMhie Ba)l(Hhie  ero cpe.a;cTBa, a TaK)l(e rrpe.a;JiaraIOTCR COBpeMeHHbie HOpMbl rrepe.a;oBOH rrpaKTH

Kll, KOTOpblX CJie.a;yeT rrp11.a;ep)l(11BaThCR rrp11 pa3pa60TKe rrpHJIO)l(eHHH, BKJIIOqa5J TeCTHpoBaHHe lI aHaJIH3 rrpoH3BO,ll;HTeJibHOCTll . 

•  HccJie,ll;OBaHHe  B03MO)l(HOCTeH JavaScript B 3TOH  KHHre rrpoBO,ll;HTCR B KOH

TeKCTe 6pay3epoB, H II03TOMY B rnaBe 2 3aKJia,ll;hIBaeTCR rrpoqHoe OCHOBaHHe BBe.a;eHHeM IIOHRTHR )l(H3HeHHOro 11,HKJia Be6-rrpHJIO)l(eHHH Ha CTopoHe KJIHeHTa.  3TO IIOMO)l(eT JiyqIIIe IIOHRTb pOJib JavaScript B rrp011ecce pa3pa60TKH 

Be6-rrpHJIO)l(eHHH. 

B qacTH II  ocHOBHoe BHHMaHHe y.a;eJIReTcR cj>yttKU.HRM - orrJiory JavaScript. B Heti: pa3bRCHRIOTCR rrp11q11Hbl,  TIO KOTOpblM  cj>yHKIJ,HH TaK Ba)l(Hbl B JavaScript,  paccMa

TPHBaIOTCR pa3HOBH,ll;HOCTH cj>yHKU.HH,  a TaK)l(e oco6eHHOCTH orrpe.a;eJieHHR 11 Bhl30Ba cj>yHKIJ,HH. Oco6oe BHHMaHHe y.a;eJIReTCR HOBOMY T11rry cj>yHK11,11H:-reHepaTopoB, KOTOpbie oco6eHHO y.a;o6Hbl ,ll;JIR 06paI11eHHR c aCHHXpOHHbIM KO,ll;OM. 

•  rJiaBa  3  HaqHHaeTCR  C  KpaTKOrO  3KCKypca  B  OCHOBbI  R3bIKa  H  rrpe)l(,ll;e  BCero,  KaK HH cTpaHHO,  c  TlllaTeJihHOro  aHaJIH3a  orrpe.a;eJieHHR  rfty1-1xy,uu B Java Script. l1 XOTR Bae B 6oJibIIIeH CTerreHH MO)l(eT 3aHHTepecoBaTb o6oexm, HMeH

HO c  TBep.a;oro  H  RCHOro  rrpe.a;cTaBJieHHR  0  cj>yHKIJ,HH,  a  TaK)l(e  0  TOM,  qTo JavaScript  RBJIReTCR  cj>yHKIJ,HOHaJibHbIM  R3bIKOM  rrporpaMMHpoBaHHR,  Haq11HaeTCR rrpeBpaIIIeHHe o6hIKHOBeHHbIX rrporpaMMHPYIOlllHX Ha JavaScript B OIIbITHbIX MaCTepoB! 

•  3Ta  cj>yHKIJ,HOHaJibHaR  HHTb  rrpo.a;OJI)l(aeTCR B rnaBe 4 HCCJie,ll;OBaHHeM Mexa

HH3Ma Bbl30Ba cj>yHKIJ,HH, a TaK)l(e oco6eHHOCTeH 3a.a;aHHR HeRBHbIX rrapaMe

TPOB cj>yHKIJ,lIH. 

•  He rroKoHqHB eIIIe c cj>yHKU.HRMH, MhI rrepeH:.a;eM B rnaBe 5 K 6oJiee rro.a;po6Ho

MY 113yqeHHIO CBR3aHHbIX c HHMH IIOHRTHH o6Jlacmeii euaUAtocmu H 3aMibl1W'liUU. 

3aMbIKaHHR, RBJIRRCb OCHOBHbIM IIOHRTHeM cj>yHKIJ,HOHaJibHOro rrporpaMMHpoBaHHR,  rro3BOJIRIOT  ToqHo  KOHTpoJinpoBaTh  o6JiaCTh  BH,ll;HMOCTH  o6beK

TOB, o6bRBJIReMhIX 11 co3,11;aBaeMhIX B rrporpaMMax. KoHTPOJih 3a 3THMH o6Jia

CTRMH BH,ll;HMOCTH HMeeT pernaIOlllee 3HaqeHHe ,ll;JIR HaIIHCaHHR rpaMOTHOro KO,ll;a, ,ll;OCTOHHOro HaCTORIIIero MaCTepa . .zi:a)l(e eCJIH Bbl rrepecTaHeTe q11TaTb KHHry IIOCJie 3TOH rnaBhI  (a Mbl BCe )Ke Ha.a;eeMCR, qTo 3TOro He rrpOH30H,ll;eT), TO Bee paBHO CTaHeTe HaMHOro Jiyqrne rro.a;roTOBJieHHbIMH K pa3pa6oTKe rrp11-KJla,ll;HbIX rrporpaMM Ha JavaScript, qeM rrpe)l(,ll;e. 

•  l1ccJie,11;0BaH11e cj>yHKIJ,HH 3aBeprnaeTCR B rnaBe 6 paccMoTpeHHeM coBeprneH

HO HOBoro THIIa cj>yHKU.HH  (zenepamopa)  11 HOBoro THrra o6beKTa  (o6e�anwi), rroMoraIOIIIero orrep11poBaTh ac11HxpoHHhIMH 3HaqeHHRMH. B 3TOH rnaBe 6y

.a;eT TaK)l(e IIOKa3aHO,  KaK coqeTaTb reHepaTopbI H o6eIIIaHHR ,ll;JIR ,ll;OCTH)l(e

HHR H3RIIIeCTBa rrpH 06paI11eHHH c aCHHXpOHHbIM KO,ll;OM. 
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qacTb  III  nornRrn;eHa  o6beKTaM  - ern;e  O,ll;HOM)'  onJioTy JavaScript.  B  Hett  Trn;a

TeJihHO  IICCJie,11;yeTCR  o6beKTHO-OpIIeHTIIPOBaHHbltt  xapaKTep  R3hIKa JavaScript,  a TaIOKe II3yqaeTCR nopR,ll;OK 3aIIJ;IITbl ,11;ocryna K o6beKTaM II o6parn;eHIIR c KOJIJieKu;II

RMII II peryJIRpHbIMII Bblpa)KeHIIRMII . 

•  06beKTbl no,11;po6HO paccMaTpIIBaIOTCR B rnaBe 7,  r,11;e IlORCHReTCR,  KaKIIM o6pa30M BJavaScript ,11;ettCTByeT He COBCeM o6bl'lHbltt o6beKTHo-opIIeHTIIpoBaH

Hbltt MexaHII3M.  B 3TOtt rnaBe BBO,ll;IITCR TaK)Ke HOBOe ,ll;JIRJavaScript IlOHRTIIe KJiaccoB, KOTopb1e ycTpoeHbI rny6oKo BHYTPII coBceM He TaK,  KaK Toro MO)KHO 

6hIJIO 6hI O)KII,ll;aTh. 

•  l1ccJie,11;0BaHIIe  o6beKTOB  npo,11;0JI)KaeTCR  B  rnaBe  8,  r,11;e  npe,11;cTaBJieHhI  pa3-JIIIqHb1e cnoco6b1 3aIIJ;IIThI ,11;ocryna K o6beKTaM. 

•  Oco6oe BHIIMaHIIe  B rnaBe 9 y,11;eJIReTcR pa3JIIIqHhIM TIInaM  KOJIJieKIJ;IItt,  IIMe

IOIIJ;IIXCR  B JavaScript,  B  TOM  qIICJie  MaCCIIBaM,  KOTOpb1e  cyrn;eCTBOBaJIII  B 

JavaScript  c  caMoro  HaqaJia,  a  TaIOKe  OTo6pa)KeHIIRM  II  MHO)KeCTBaM,  JIIIIIlb He,ll;aBHO BHe,11;peHHbIM BJavaScript. 

•  B rnaBe  1 0  OCHOBHOe BHIIMaHIIe y,11;eJIReTCR peryJIRpHbIM Bblpa)KeHIIRM - R3bI

KOBOMY  cpe,11;cTBy,  Hepe,11;Ko  ynycKaeMoMy  II3  BII,11;y,  HO  no3BOJIRIOIIJ;eMy  caKo

HOMIITh  HeMaJIO  CTpOK  KO,ll;a  npII npaBIIJibHOM ynoTpe6JieHIIII.  B  3TOtt rnaBe 6y,11;eT  IlOKa3aHO,  KaK  COCTaBJIRTb  II  ynoTpe6JIRTb  peryJIRpHbie  Bblpa)KeHIIR  II KaK II3RIIJ;HO  peIIIaTh  HeKOTOpb1e qacTO  BCTpeqa10rn;IIeCR  3a,11;aqII,  npIIMeHRR 

peryJIRpHbie Bblpa)KeHIIR II npIIrO,ll;Hbie ,ll;JIR HIIX MeTO,ll;bl. 

•  B rnaBe  1 1  npe,11;cTaBJieHbI pa3JIIIqHbie MeTO,ll;IIKII opraHII3aIJ;IIII npIIKJia,ll;Horo KO,ll;a B MO,ll;YJIII - 6oJiee KOMnaKTHhie II OTHOCIITeJihHO CJia6o CBR3aHHhie cer

MeHTbl,  yJiyqII1a10rn;IIe CTPYKTYPY II opraHII3aIJ;IIIO npIIKJia,ll;Horo Ko,11;a. 

•  HaKoHeu;,  B  qacTII  I V   IICCJie,11;yeTcR  B3aIIMo,11;ettcTBIIe  JavaScript  c  Be6-cTpaHIIIJ;aMII II nopR,ll;OK o6pa6oTKII co6hITIItt B 6pay3epe. B 3aBepIIIeHIIe KHIIrII 6y,11;eT paccMoTpeHa Ba)I(HaR TeMa pa3pa6oTKII Kpocc-6pay3epHoro Ko,11;a. 

•  B  rnaBe  1 2  noRCHReTcR,  KaK  ,ll;IIHaMIIqecKII  BII,ll;OII3MeHRTh  cTpaHIIIJ;hI  qepe3 

IIHTepcpettChI API  ,ll;JIR  MaHIInyJIIIpoBaHIIR  o6beKTHOtt  Mo,11;eJihIO  ,11;0KyMeHTa (DOM)  II KaK onepIIpoBaTb aTpII6yTaMII aJieMeHTOB pa3MeTKII,  CBOttCTBaMII II CTIIJIRMII. B Hett TaIOKe BhICKa3hIBaIOTCR HeK0Toph1e Ba)I(Hhie coo6pa)KeHIIR 

no IlOBO,!J;Y npoII3BO,ll;IITeJibHOCTII. 

•  B  rnaBe  1 3  06cy)K,11;aeTcR  oco6oe  3HaqeHIIe  Mo,11;eJIII  o,11;HonoToqHoro  BhmoJI

HeHIIR  K0,11;a JavaScript,  a  TaIOKe  BJIIIRHIIe  3TOtt  MO,ll;eJIII  Ha  IJ;IIKJI  O)KII,ll;aHIIR 

co6bITIItt  B  6paY3epe.  B  Hett  TaK)Ke  noRCHReTcR  npIIHIJ;IIn  ,11;ettcTBIIR  TattMepoB II  BpeMeHHblX IIHTepBaJIOB  HapR,11;y  c IIX  npIIMeHeHIIeM ,ll;JIR  IlOBbIIIIeHIIR 

BocnpIIHIIMaeMOtt npoII3BO,ll;IITeJibHOCTII Be6-npIIJIO)KeHIItt. 

•  B 3aKJI10qIITeJibHOtt rnaBe 1 4  IICCJie,11;y10TcR nRTh rnaBHhIX npo6JieM pa3pa6oT

KII  Kpocc-6pay3epHoro K0,11;a:  OTJIIIqIIR  6pay3epoB,  nporpaMMHhie OIIIII6KII II IIX  ycTpaHeHIIe,  BHeIIIHIItt  Ko,11;  II  pa3MeTKa,  0TcyTcTBy10rn;IIe  cpyHKIJ;IIOHaJih

Hhie cpe,11;cTBa II perpeccIIII. B Hett no,11;po6Ho 06cy)K,11;a10TCR TaKIIe cTpaTerIIII, 
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KaK  IIMIITau;1rn  I I  o6Hapy)KeHIIe  cpyHKIJ;IIOHaJibHbIX  cpe.11.cTB,  IIOMora10rn;IIe pa3pernaTh Kpocc-6pay3epHb1e 3aTpy.11.HeHII5I. 

YcnoB Hble o6 o3Ha"leH1.1si, np1.1HS1Tb1e e KH1.1r e  

Beeb IICX0.11.HbIH KO.II.  B JIIICTIIHrax II TeKCTe KHIIrII Ha6paH MOHOWY1pY1HHbIM  rnpIIcp

TOM,  qT06bI  BbI.11.eJIIITb  ero  cpe.11.II  06b1qHoro  TeI(CTa.  11MeHa  cpyHKIJ;IIH,  MeT0.11.0B  II 3JieMeHTOB pa3MeTKII B Ko.11.e XML  II IIX aTpII6yToB TaK*e Ha6paHbI MOHOWY1pY1HHbIM 

rnpIIcpTOM. 

B  HeKOTOpbIX CJIYqa»x  IICX0.11.HbIH KO.II. rrepecpopMaTIIpoBaH .ll.Jl51  Toro,  qTo6bI OH 

yMeCTIIJIC»  Ha cTpaHIIu;ax KHiffII.  KaK rrpaBIIJIO,  IICX0.11.HhIH KO.II. HarrIIcaH c  yqeTOM 

orpaHIIqeHIIH rro IIIIIpIIHe CTpaHIIIJ;bl,  HO IIHor.11.a MOryT BCTpeqaTbC51 He3HaqIITeJib

Hbie  OTJIIIqII51 B  ero  cpopMaTIIPOBaHIIII B  KHIIre rro cpaBHeHIIIO  c  3arpy)KaeMbIM BapIIaHTOM IICX0.11.HOro Ko.11.a.  11  JIIIIIlb B HeKOTOpbIX CJIYqa»x,  Kor.11.a .11.JIIIHHbie CTpOKII KO.II.a  HeJib351  nepecpopMaTIIPOBaTb,  He II3MeH5151  ero  CMbICJI,  B  JIIICTIIHrax Ha  CTpa

HIIu;ax  KHIIrII  yKa3bIBaIOTC51  MeTKII  rrpO.ll.OJl)KeHII51  CTpOK  Ko.11.a.  MHorIIe  JIIICTIIHrII CHa6)KeHbl KOMMeHTapII51MII K K0.11.Y,  n051CH51IOlll;IIMII HaII60Jiee Ba)l(Hble nOH51TII51. 

3arpy>KaeMblM l.1CXOAHblM KOA 

Hcxo.11.HhIH  KO.II.  .II.JI»  npopa6oTKII  npIIMepoB,  npIIBe.11.eHHbIX  B  3TOH  KHIIre  (Hap».11.y c HeKoTopbIMII .11.orroJIHeHII5IMII,  0TcyTcTBy10rn;IIMII B TeKcTe KHIIrII),  cB060.11.Ho 

.11.oCTyneH .II.JI» 3arpy3KII Ha nocB»rn;eHHOH KHIIre Be6-cTpaHIIu;e no a.11.pecy ht tps : I I man n i n g . com/b o o k s / s e c r e t s -o f-the-j avas cript-n i n j a-s e cond-e d i t i on . 

Hcxo.11.HhIH  KO.II.  npIIMepoB  opraHII30BaH  B  nanKax  no OT.11.eJihHbIM  rnaBaM.  TaKa» 

opraHII3aIJ;II51  crreu;IIaJibHO  rro.11.roTOBJieHa  .ll.Jl51  pa3Mern;eHII51  Ha  JIOKaJibHOM  Be6-cepBepe,  HanpttMep Apache HT TP  Server.  Jl:JI» 3Toro  .11.ocTaToqHo  H3BJieqh 3arpy

)KeHHbIH KO.II.  II3 apxIIBa B  II36paHHYIO narrKy  II c.11.eJiaTb  ee KOpHeBOH .ll.Jl51  .11.0KYMeH

TOB Be6-cepBepa. 

3a  HeKOTOpbIMII  IICKJIIOqeHII51MII,  .ll.Jl51  6oJibIIIIIHCTBa  rrpIIMepoB  HaJIIIqIIe  Be6-cepBepa  B006rn;e  He  Tpe6yeTC51.  A  npH  )KeJiaHIIII  HX HCX0.11.HbIH  KO.II.  MO)KHO  3arpy-3IITb Ha BbIIlOJIHeHIIe Henocpe.11.cTBeHHO B 6pay3ep. 

K aK cesi3aTbCSI c ae1opaM1.1 

ABTopbI II II3.11.aTeJibCTBO Manning Publications  rrpIIrnarnaIOT qIITaTeJieH: Ha cpopyM,  nOCB51lll;eHHbIH 3TOH KHHre,  r.11.e OHM  MOryT pa3MeCTIITb CBOII KOMMeHTapHH K 

KHIIre,  3a.ll.aTb BonpocbI TeXHIIqecKoro xapaKTepa II noJIYqIITb noMOlll;b OT aBTopoB 

l1  .11.pyrHX nOJib30BaTeJieH JavaScript.  Jl:JI51  .11.0CTyna  II  no.11.nHCKH  Ha cpopyM BBe.11.IITe B  OKHe  rnoero  6pay3epa  a.11.pec  h t tp s:/ /manning . com/boo k s / s e c r e t s -o fthe-j ava s c r ipt-n i n j  a-s e c ond-ed i t i on  H  rn;eJIKHHTe Ha CCbIJIKe Boo k   Forum ( <l>opyM .II.JI» 06cy)K.11.eHII5I KHIIrII).  Ha OTKpbrnrneH:c» CTpaHIIu;e no51B51TC51 cBe.11.eHII» 

0  TOM,  KaK  BOHTII  Ha  cpopyM nocJie  perHCTpau;HII,  0  BII.11.ax .11.0CTynHOH  nOMOlll;H,  a TaK*e o rrpaBIIJiax Be.11.eHII» cpopyMa. 
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.zi;)l(oH Pe3Hr JIBJIJieTCJI IIITaTHhIM IImKettepoM B AKa,n,eMIIII Xatta II co3,z:i;aTeJieM 6II6JIIIOTeKII jQuery  ,ll;JIJI JavaScript.  I loMIIMO nep

Boro II3,ll;aHIIJI .a;aHHOH KHIIrII,  OH JIBJIJieTCJI TaIOKe O,ll;HIIM II3 aBTOpoB  KHIIrII  ProjavaScript  Techniques (B  pyccKoM  nepeBo.a;e  BhIIIIJia no.a;  Ha3BaHIIeM JavaScript  aAA  npoifiecCUO'liaJlOB  B  11.ll:  "BIIJibJIMC"; 20 1 6  r. ) . 

.ll:)KOH  pa3pa6oTaJI  BCe06beMJIIOIIIYIO  6a3y  .a;aHHbIX,  a  TaIOKe MexaHII3M nottcKa II3o6pa)KeHIIH YKIIe-3 - JinoHcKoH: rpaB10pb1 Ha  .z:i;epeBe,  .z:i;ocTyn

HhIH  no  a.z:i;pecy  h t tp s : I / u ki yo-e . o r g / .   Ott  BXO,ll;IIT  B  coBeT AMepIIKaHcKoro o6rn:ecTBa JII06IITeJieH: JinoHcKoro IIcKyccTBa II JIBJIJieTcJI BHeIIITaTHhIM  HCCJie,z:i;oBa

TeJieM B JinOHCKOM yttIIBepcIITeTe PIITcyMeilKaH,  r.z:i;e OH II3yqaeT IIcKyccTBO yKIIe-3. 

I Tpo)KIIBaeT OH B HhIO-H:opKcKoM paH:otte EpyKJIIIH. 

Beap BH6o  3aHIIMaeTcJI nporpaMMIIpoBaHIIeM 6oJiee Tpex .z:i;ecJI

TIIJieTIIH,  HaqIIHaJI  c  nporpaMMbl,  HanIICaHHOH  ,ll;JIJI  IIrpbI B  Kpe

CTIIKII-HOJIIIKII  Ha  cynep  3BM  Control  Data  Cyber  qepe3  TeJie

TaH:n Ha CKOpOCTII  100 60.z:i;.  I1MeJI ,ll;Ba ,ll;IInJIOMa IIH)Kettepa-3JieK

TPIIKa,  Ee3p  3aHIIMaJICJI  pa3pa6oTKoH:  aHTeHH  II  attaJiorIIqttoH: annapaTypb1,  HO,  HaqIIHaJI  c  nepBoH:  pa6oThI  B  Kopnopa1IIIII Digital  Equipment  Corporation,  ero  Bcer.z:i;a  6oJibIIIe  YBJieKaJIO 

nporpaMMIIpoBaHIIe. 

Ee3p BhITIOJIHJIJI npoeKThl  Ha 3aKa3 ,ll;JIJI  TaKIIX KOMnaHIIH,  KaK Dragon  Systems , Works. com,  Spredfast,  Logitech,  Caringo  II  MHOrIIx  .z:i;pyrIIx  KOMMepqecKIIX  opra

HII3allIIH.  Ott  ,ll;a)Ke  cJiy)KIIJI  B  apMIIII  CII IA,  06yqa51  coJI,z:i;aT-nexoTIIHI1eB  6oeBOMY 

IICKYCCTBY no.z:i;pbIBaTb TaHKII,  qTo oqeHh npIIrO,ll;IIJIOCb eMy BnOCJie,ll;CTBIIII Ha COBern:aHIIJIX  pa3pa6oTqIIKOB  nporpaMMHoro  o6ecneqeHIIJI,  r.z:i;e  B  o6cTaHOBKe  6ypttbIX 

,z:i;IIcKyccIIH: o6cy)K,z:i;aJIIICh ttacyrn:tthie 3a.z:i;aqII TeKYrn:IIx npoeKTOB.  B  ttacToJirn:ee Bpe

MJI Ee3p  pa6oTaeT pa3pa6oTqIIKOM BHeIIIHero IIHTepcpeH:ca B Be.a;yrn:eH: KOMnaHIIII, nocTaBJIJIIOIIIeH nporpaMMHOe o6ecneqeHIIe ,ll;JIJI xpatteHIIJI o6beKTOB c B03MO)KHO

CTJIMII o6IIIIIpHoro MaCIIITa6IIpoBaHIIJI II 3aIIIIITbl co.z:i;ep)KIIMOro. 

IloMIIMO nepBoro II3,z:i;aHIIJI .z:i;attttoH: KHIIrII, Ee3p JIBJIJieTCJI aBTopoM 11eJ1oro p51.z:i;a 

.z:i;pyrIIx  KHIIr,  BhIIIIe,z:i;IIIIIX  B  II3,ll;aTeJibCTBe  Manning  Publications:  }Query  in Action 
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(nepsoe  H  BTopoe  H3,ll;aHm1),  Ajax in Practice  (Ajax 1-w  npaxmuice,  nep.  c  aHrn. ,  11,l( 

"BHJih51Mc",  2008)  H Prototype  and Scriptaculous in Action (AJAX: 6u6AuomeKu Prototype u Scriptaculous 8 aeiicmeuu,  nep.  c aHrn. ,  11.n:  "Bl1Jib51MC",  2008) .  KpoMe Toro,  OH  6bIJI HayqHbIM  peQeH3eHTOM  MHOrHX  KHHr  no pa3pa60TKe  se6-npMJIO)KeHMH  l13  cepttM 

Head First,  BhIIIIe.n;rrrnx  B  M3,ll;aTeJibCTBe  O'Reilly  Publishing:  Head First Ajax,  Head Rush Ajax M Head First Serulets and ]SP. 

B cso6o.n;Hoe OT pa6oTbI 3a KOMTihIOTepoM speM51 Ee3p JII06HT roTOBMTh ChITHhre o6e.n;hr,  0 qeM CBM,ll;eTeJihCTByeT pa3Mep ero 6pIOK,  CHMMaTb  Ha cpoTO- l1  BM.n;eoKaMepy,  e3.n;HTh  Ha csoeM MOTOQHKJie MapKH Yamaha V-Star  M  HOCHTh  py6aIIIKM  c npttH

TOM B TponttqecKOM CTMJie.  OH pa6oTaeT M  npo)KMBaeT B ropo.n:e OcTMH,  IIIT.  Texac, KOTOpbIH oqeHb JII06HT,  3a MCKJIJOqeHHeM cosepIIIeHHO 6ecIIIa6aIIIHbIX BO,ll;HTeJieH:. 

Hoc:urr Mapac 51BJI51eTc51 nocT.n;oKTopaHTOM,  3aHMMaIOIII;MMC51 HayqHhIMM  MCCJie.n;oBaHH51Ml1  Ha  cpaKyJibTeTe  3JieKTPOTeXHMKM,  MexaHHKM  H  Kopa6JiecTpoeHH51  B  YHMBepcHTeTe  ropo.n:a  CnJIHT, XopBaTM51.  OH  noJiyqttJI  .n:oKTopcKy10  cTeneHh  B  o6JiaCTM  nporpaMMOTeXHM KM ,  3aIQMTMB  ,ll;HCcepTaQMIO  Ha  TeMy  "ABTOMaTH-3aQM51  TIOBTOpHoro  MCTIOJib30BaHM 51  Ko.n:a  B  pa3pa60TKe  se6-npMJIO)KeHHH",  KOTopaR,  cpe.n:tt  npoqero,  co.n:ep)KaJia  peaJIH3a

QMIO  M HTepnpeTaTopa JavaScript  Ha  caMOM  513hIKe JavaScript. 

B  xo.n:e  CBOMX  MCCJie.n;oBaHMH  OH  ony6JIMKOBaJI  6oJiee  .n:ec51TKa  Tpy.n:os  l1  ,ll;OKJia.n;oB 

B HayqHbIX l13,ll;aHM51X l1 Ha KOHcpepeHQl151X,  TIOCB51IQeHHbIX,  rJiaBHbIM o6pa30M,  nporpaMMHOMY aHaJIM3Y KJIMeHTCKM X se6-npHJIO)KeHHH. 

IIOMMMO HayqHbIX 3aH51TMH,  110CMTI npeno.n:aeT se6-pa3pa60TKy,  CMCTeMHbIH aHa

Jil13  H  npoeKTHposaHHe,  a  TaK)Ke  pa3pa6oTKY  npttJIO)KeHMH ,ll;JI51 Windows  (3a  no

CJie.n;Htte IIIeCTb JieT OH BbITIYCTMJI OKOJIO .n;Byx COTeH cry.n:eHTOB).  OH TaK)Ke BJia.n;eeT 

He6oJibIIIoH:  KOMnaHHeH:,  pa3pa6aTbma10ru;eH:  nporpaMMHoe  o6ecneqeHHe.  Csoe JIMqHoe BpeM51 110CMTI npe.n:noqMTaeT  OT,ll;aBaTb qTeHMIO, ,ll;JIMTeJihHbIM nporyJIKaM, eCJIM TI03BOJI51eT noro.n:a,  a TaK)Ke TIJiaBaHMIO B A.n:pHaTM qecKOM Mope. 





06 Ull.fl10cmpa'/&UU 

1-la o6JlOJICKe K1-lUZU 

<1>1uypa smrna Ha 06J1m1me  KHIIr11 B351Ta c rpamopbI Ha �epese "AKTep no B poJ111 

caMypa51" He113secTHoro .HIIOHCKoro xy�mKHl1Ka cepefl:l1HbI XIX seKa. Ho- aTo cpop

Ma MY3bIKaJibHOH �paMhI s KJiacc11qecKoM 51IIOHCKOM TeaTpe, KOTopyro 11cIIoJimnoT 

Ha•rnHM c XIV BeKa. MHor11e nepcoHaJKl1  IIO�o6HbIX �paM 11rpa10T B MacKax, rrpttqeM M)')KCKHe 11 )l(eHcK11e poJ111 HCIIOJIH51IOT TOJibKO MY)Kql1HbI. CaMYPai1 - 3TO repo-11qecKa.5l cp11rypa .51IIOHCKOM 11CTopttH, Hepe�KO rrpe�cTaBJieHHa51 B TeaTpe 11 11306pa-311TeJibHOM HCKfCCTBe c 60Jiblll11M MaCTepCTBOM, IlblllIHOCTbIO Hap51�a 11 cypoBOCTbIO 

HaCT0.5III1ero BOl1Ha. 

CaMypaH 11 Hl1H�351 6bIJIH BOHHaM11,  OTJ111qaBUIHMHC.5l B .51IIOHCKOM BOeHHOM HC

KfCCTBe CBOHM MacTepcTBOM, CMeJIOCTbIO H XHTpOCTbIO. CaMypaH OTHOCHJIHCb K BOeHHOM 3JIHTe, 6b1J111 xopoUio 06pa3osaHhI, YMeJIH q11TaTh 11 I111caTb, a TaK)l(e 11cKYc

HO BOeBaTb.  0HH  6bIJIH CB.513aHbl CTpor11M KO�eKCOM qecTH  IIO,ll; Ha3BaHHeM 6yc11,LJ;O, 

'1TO 03HaqaeT IIYTb BOHHa. 8TOT KO,LJ;eKc qeCTH rrepe,LJ;aBaJIC.51 113ycTHO 113 rroKOJieH115I B  IIOKOJieHHe,  HaqHHa.51 c x  BeKa. Al-IaJior11•rno espoIIeHCKHM pb111ap5IM,  caMypaeB 

Ha6ttpaJIH 113  apHCTOKpaTOB 11 BbICUIHX CJIOeB .51IIOHCKOrO 06111eCTBa. 0Hl1 IIIJIH Ha 6HTBY B CTporoM 6oeBOM IIOp.51,ll;Ke B CJIO)l(HbIX ,ll;OCIIexax H .51pKHX O,LJ;e)l(,ll;aX,  lff06bl npo113secTH srreqaTJieH11e H ycTpaII111Tb IIPOTHBHHKa. A HHH,LJ;3.51 OTJIHqaJI11cb B 6oJih

Uiei1  CTeneHl1  CBOHM 6oeBbIM  HCI<YCCTBOM, qeM 06111ecTBeHHbIM IIOJIO)Kett11eM HJIH 

o6pa30BaHHOCTbIO.  0,LJ;eBaJIHCb  OHH  B qepHoe,  3aKpb1Ba51  CBOe  JIHQO,  BbIIIOJIH51Jll1 

6oeBbie 3a,LJ;aHirn B O,ll;l1HOqKy HJIH He60JibllIHMH rpyIIIIaMH, Hana,LJ;a51 Ha IIponrnHHKa cKpbITHO, c XH'rpbIMH yJIOBKaMl1 H rrpttMeHAA JII06y10 TaKTHKY ,LJ;JI.5I ,LJ;OCTl1)KeH115I ycIIexa. E,LJ;11HCTBeHHbIM npaBHJIOM HX nose,LJ;eHH51 6bIJia c1<pbITHOCTb. 

11JIJIIOCTpaQH51  Ha o6JIO)l(Ke  I<HHf'H OT06patta c  Tpex .51llOHCKHX  rpas10p,  KOTOpbre  MHortte  rO,LJ;bI  npttHa;v1e)KaT  rnasHoMy  pe,LJ;aKTopy  H3,LJ;aTeJibCTBa  Manning Publications.  l1  KOr�a aBTOpbI  HCKaJIH  IIOXO,LJ;51IIIee  H306paJKeHHe Hl1H,ll;3.51 ,ll;Jl.51  06-JIO)KKH  3TOH KHl1f'H,  HX BHHMaHHe npHBJieI<Jia  nopa3HTeJibHa51  rpamopa caMypa51, KOTopyro OHl1 OT06paJIH B KaqecTBe HJIJIIOCTpa111111 6Jiaro�ap51 ee CJIO)l(HOH ,LJ;eTaJil1-3aQHH, 51pKttM KpaCKaM lI Bb!pa3HTeJibHOMY tt3o6pa)l(eHHIO cyposoro BOHHa,  f'OTOBOro ttaHeCTH y,LJ;ap 11 rro6e,LJ;11Tb. 
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B Harne speM.H, Kor.n;a O,ll;H)' KOMilbIOTepHyIO KH.lil'Y Tpy.n;Ho OTJIHqHTb OT .n;pyroH:, H3,D;aTeJibCTBO Manning Publications cJiaBHTC.H csoet1 H3o6peTaTeJibHOCTbIO H m-m

QHaTHBHOCTbIO  B  ocpopMJieI-IHH o6JIO)!(eK KHHr,  H3.n;asaeMblX 6oJiee .n;sa.n;QaTH JieT, r.n;e Harn.H.n;Ho npo.HBJI.HeTC.H see MHoroo6pa3He Mttposoro H3o6pa3HTeJibHOro HCKYC

CTBa. H xapaKTepHblM TOMY npuMepoM CJIY)l(HT o6JIO)l(Ka 3TOH KHHrH, Or �3Aarenbcrea 

Bbl, quTaTeJib 3TOH KHHrH, H ecTb rnaBHblH ee KpHTHK H KOMMeHTaTop. Mb1 Qe

HHM same MHeHHe H XOTHM 3HaTb, qTO 6bIJIO c.n;eJiaHO HaMH npaBHJibHO, qTo MO)KHO 

6bIJIO c.n;eJiaTb Jirnue H qTo eme Bbl xoTeJIH 6b1 ysH.n;eTb H3.n;aHHblM HaMH.  HaM HH

Tepectto ycJibllliaTb H JII06b1e .n;pyrHe 3aMeqaHH5l, KOTOpble BaM XOTeJIOCb 6bl BbICKa-3aTb B Harn a.n;pec. 

Mb1 )K,D;eM sarnHx KOMMeHTapHeB H Ha.n;eeMc.H Ha HHX. Bb1 MO)l(eTe npucJiaTb HaM 

6yMa)l(HOe HJIH 3JieKTpOHHOe IlHCbMO JIH6o npocTO noceTHTb Harn se6-caH:T H OCTa

BHTb CBOH 3aMeqam,rn  TaM.  0.n;HHM  CJIOBOM,  JII06blM y.n;o6HbIM ,ll;JI.H  sac  cnoco6oM 

.n;aH:Te HaM 3HaTb, HpaBHTCH HJIH HeT BaM 3Ta KHHra, a TaK)l(e BblCKa)l(HTe CBOe MHe

HHe 0 TOM, KaK c.n;eJiaTb HarnH KHHrH 6oJiee HHTepecHblMH ,ll;JI.H Bae. 

ilOCbIJia.H  llHCbMO  HJIH  coo6meHHe,  He 3a6y.D;bTe yKa3aTb  Ha3BaHHe  KHHrH  H ee asTopos, a TaK)l(e sarn o6paTHbIH a.n;pec.  Mbr BHHMaTeJibHO 03HaKOMHMC.H c  sarnHM 

MHeHHeM H o6.H3aTeJibHO yqTeM ero npH OT6ope H no.n;roTOBKe K H3,D;aHHIO TIOCJie.n;y-10mux KHHr. 

Harnu aJieKTpOHHbie a.n;peca: 

E-mail: 

info@ dialektika . com 

'WVV'N: 

http : / /www . dialektika . com 

Harnu noqTOBhie a.n;°peca: 

B Poccuu:  1 95027, CaHKT-ileTep6ypr, MarnuToropCKa.H yJI., .a;. 30, .Hm1m 1 16 

B YKpauHe: 03150, Kues, a/.H 1 52 





Pa3Muuua 

B >Toli .acrn nowonRITHBaM·rn noqsa M• o6yqeHHn HCK)'ccrny nporpaMMttpoBamrn Ha JavaScript.  B  rnaBe  1  paccMaTpttBaeTGI TeKym;ee  cocTo-5IHHe 5I3bIKaJavaScript l1 MCCJie�IOTC5I HeKOTOpb1e cpe,ll;bl, B KOTOpblX MO)l(eT 

BhITIOJIH5IThC5I Ko.a; JavaScript. Oco6oe BHMMam1e B 3TOH rnaBe 6y.a;eT y.a;eJieHo 6pay3epy - cpe.a;e,  c  KOTopoi1 see Ha•rnttaeTcJI.  Tiorryn-10  6y.a;eT npe.a;cTas11eH 

p5I.U  HopM  rrepe.a;osoM. rrpaKTHKH,  npttMeHJieMhIX  nptt pa3pa6oTKe  np1rno)l(e

HHH HajavaScript. 

B CB5I3M c TeM lJTO HCCJie)J;OBaHtteJavaScript 6y.a;eT npoBe.a;eHO B KOI-:ITeKCTe 6pay3epos, B rnase 2 saM npe.a;cTOHT l13YtJHTb )l(J13HeHHhIH 11,HKJI KJIMeHTCKHX 

se6-npHJIO)l(eHMH l1 03HaKOMHTbC5I c nop5I.UKOM BblTIOJIHeHH5I KO.a;aJavaScript, BfIHCbIBaIOm;eroc5I B 3TOT )l(H3HeHHhlH  11,HKJI.  3asepums lJTeHHe 3TOH  lJaCTH 

KHHrH, Bbl 6y.a;eTe rOTOBbl npncrynHTb K o6yqeHHIO HCKyccTBY nporpaMMttpo

BaHH5I Ha JavaScript. 













B  3TQM  rn�se ... 

•  OcuoBHhie .SI3hIKOBh!e cpe,a;tT.saJavaScript 

•  OcHOBHb1e aJieMeHThI MHTepnpe-faTOpaJavaSc.ript 

•  Tp11 ttopMbI nepe,n;oBo:H npai<THiill paspa6oTKH npRJio)Kett11:H 

Ha JavaScript 

B KaqecTse  np11Mepa  paccMoTpHM npocpecc11ottan:bHYIO Kapbepy HeKoero oo6a. 

l13yqaH  B  TeqeHHe  HecKOJihKHX JieT  co3,n;aHHe  HaCTOJihHhIX  npHJIO)KeHHM  Ha C++, OH 6hrn BhmymeH B urnpoKHM MHP ,ll;HIIJIOMHposaHHhIM pa3pa6ur<mKOM nporpaMM

Horo  o6ecneqeHH.SI B  Haqan:e  2000-x ro,a:os.  B TO  speM.SI  se6  TOJihKO noJiyq11Jia urnpoKoe pacnpocTpaHemie,  H  BCeM XOTeJIOCb IIOBTOPHTb ycnex KOMIIaHHH Amazon. 

TioaTOMY npe)K,ll;e Bcero OH o6paTHJIC.SI K 113yqeHHIO se6-pa3pa60TKH. 

006 H3Y'IHJI .SI3hIK PHP,  qT06b1 ,ll;HHaM11qec1rn  cpopMHposaTb  se6-cTpaHHI1hI,  Ha KOTOpbre  OH  06b1qHo  IIOMeman:  CQeHapHH JavaScript  AA.SI  ,ll;OCTH)l(eHH.SI  CJIO)l(HbIX 

cpyttKQHOHaJihHbIX  B03MO)l(HOCTe:H  spo,a:e  nposepKH  ,ll;OCTOBepHOCTII  BBe,ll;eHHbIX 

,a:aHHbIX cpopMbl II ,ll;a)l(e OTcqeTa speMeHH Ha CTpaHHQe B ,ll;HHaM11qecKOM pe)l(HMe! 

HecKOJihKO JieT cnycT.SI  no.SIBHJIHCh cMapTcj>OHhI,  II,  rrpe,n;socx11maH  no.SisJieH11e  Hosoro KpyrrHoro pbrnKa, 006 npe,a:ycMoTpHTeJihHO 113yqHJI .SI3hIKH Objective-C 11Java, qT06b1 pa3pa6aTbIBaTb rrpttJIO)l(eHII.SI AA.SI Mo6ttJihHhIX ycTpo:HcTB, pa60Ta10m11e no.a; yrrpasJieHHeM iOS H Android. 

B Te•1eH11e csoe:H rrpocpecc110Han:hHOM Kapbepb1  006 c03,ll;aJI HeMan:o ycnernHbIX 

npIIJIO)KeHHtt, ,a:onycKasrn11x  pacrn11peH11e  11  conposo)l(,a:eH11e.  Ho,  K  CO)l(aJieHmo, IIOCTO.SIHHO CMeH.SI.SI  Bee 3TH .SI3blKII  nporpaMMIIpoBaHH.SI II  KapKaCbI  npHJIO)KeHHM, 6e,a:HhIH 006 CTaJI BhI6HBaTbC.SI 113 CHJI. 
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A  Tenepb  paccMoTpHM  npocpeccnomUihH)'IO  Kapbepy  HeKoeM:  AHnbr.  0Ha  no.n y

<rnJia  06pa30Bam1e  B  o6JiaCTH  pa3pa6oTKH  nporpaMMHoro  06ecne<1eHH5I,  cneQHaJIH3ttpyHcb Ha  o6Jia•IHbIX H Be6-npHJIO)l(eHH51X.  Otta  co3,ri:aJia pH,ri:  Be6-npttJI O)l(eHHH 

cpe11:ttero MacmTa6a  Ha  ocHoBe  coBpeMeHHhIX  Kap1<acoB MVC  (Mo,ri:eJi b-npe,ri:cTaB

JieHHe-KOHTpo;rnep)  Hap511l:Y  c  npttJIO)l(emuIMH MH  M06HJihHhIX  ycTpoM:cTB,  pa6o

TaIOIIJHMH no,ri:  ynpaBJi eHHeM iOS 11 Android. KpoMe Toro,  oHa co3,ri:aJia HaCTOJi bHoe npwJIO)l(eHtte,  pa60Taiomee no11:  ynpaBJiettweM Linux, Windows,  Mac OS X, 11  )l;a)l(e npwcrynm1a K nocTpoeHHIO 6e3cepBepttoM: Bepcww :noro np11JJO)l(eH115I, noJIHOCThIO 

pa3MeU1aeMoM:  B o6JiaKe. H ece, 1.(,mo ona coe.naria, 6M1to nanucmw na]avaScript. 

n oll:YMaTb  TOJlbKO!  To,  Ha  qTo n o6y  noTpe6oBaJIOCb  10 Ji eT  l1  5  513bIKOB,  AHue y,ri:aJIOCb )l;OCTifqb 3a  2  ro,ri:a  TOJlbKO Ha 001WM 513bIKe.  11 3TO KpaM:He pe,ri:KHH cJiyqaJ;i  B 

l1CTOPI1l1 BbJqlfCJIHTeJibHOH TeXHI1Kl1,  Kor,ri:a  KOHKpeTHbie 3HaHI1}1  HaCTOJlbKO JierKO 

l1  y,ri:o6Ho npwMeH51IOTCH  B CTOJlb pa3HbIX npe,ri:MeTHbIX o6JiaCT51X. 

3apo,ri:wBmwch l13 cKpoMHoro 1 0 -11:HeBHoro npoeKTa  B 1 995  roll:Y,  513bIK  nporpaM

MwpoBa1-ma JavaScript  Tenepb  CTaJI  Oll:Hl1M  113  caMbIX pacnpocTpaHeHHhIX  B  Mwpe. 

OH npwMemreTca 6yKBaJihHO noec10oy 6Jiaro,ri:apa 6oJiee acpcpeKTI1BHhIM MexaHI13MaM 

w  Bne11:pett11IO TaKwx  KapKacoB l1  nJiaTcpopM,  KaK  N ode,  Apache Cordova,  Ionic 11 

Electron,  KOTOpb1e pacmttp51IOT B03MO)l(HOCTH JavaScript ,ri:aJieKo 3a npe,ri:eJihI cKpoMu oM:  Be6-cTpaHHQbr.  11  no11:06Ho HTML,  caM 513hIKJavaScript npeTepneBaeT Hhrne cyrn:ecrneHHbie, xoTH  tt 3an03il:aJihie o6HOBJieHH51, qTo6hI CTaTb eU1 e  6oJiee npnro,ri:HbIM 

M51  pa3pa60TKH COBpeMeHHbIX npHJIO)l(eHHM:. 

B 3TOH KHwre Mb! co611paeMC5I 03HaKOMHTb Bae co BCeMtt oco6eHHOCT51 MH 513bIKa JavaScript. 0 THOCHTe JIH Bbl  ce6H  K •rncJiy TaKttX pa3pa60T<nrnoB,  KaK £06 HJIH AHtta, npopa6oTaB  MaTep11aJI  3TOH  KHwrw ,  Bbl  CMO)l(eTe  pa3pa6aTbIBaTb  caMbie  pa3Hbie np11JIO)l(eHH5I KaK B HOBbIX,  TaK H B 11:eHCTBYIOIIJHX npoeKTax. 

3HaeTe  n111  Bbl? 

lfro raKoe Babel 11 Traceur 11 noYeMy 3Tl1 cpeACTBa raK sa>t<Hbl AllR pa3pa6orn11 cospe

MeH H blX n p 1111o>+<eH 11 i1  Ha J avaScript? 

KaK11e ocHOBHble Yacrn  11 Hrep<f>ei1ca J avaScript API  11106oro 6 pay3epa n p11MeHRIOTCR 

s se6-np11110>1<eH11Rx? 

1 . 1 .  06�ee npeACTaeneHv.e o Sl3b1Ke JavaScript 

MHortte  nporpaMM11py10m11e  Ha JavaScript  no,ri:o6Ho  no6y 11 AHHe  B  TeqeHHe CBoeM: npocpecCHOHaJibHOH Kapbepbl )l;OCTttraIOT Toro MOMeHTa,  KOr,ri:a OHH aKTHBHO 

noJib3)'IOTC51  o6mttpHbIM  pH,ll;OM aJi eMeHTOB,  06pa3yiorn:11x  11:aHHbIH 513bIK.  Ho 3aqacry10 3TH HaBbIKH He BbIX011:51T 3a npe,ri:eJibI aJieMeHTapHbIX ypoBHeM:. Ha Ham  B3rJI51,LJ;, 3TO nponcxo,LJ;ttT noToMy,  qTo JavaScript,  r,ri:e npttMeHaeTca C-no)J;o6ub1M: c11HTa1<c11c, OT,LJ;aJi emw  HanoMttHaeT ,ri:pyn1e m11p0Ko  pacnpocTpaHeHHbre C-no,ri:o6Hbie 513bIKH 

Bpo,ri:e C# 11Java,  OCTaBJI}l}l  BneqaTJieHwe CXO,ll;CTBa c HHMH. 

n porpaMMHCTbl  uepe,ri:Ko  C'IHTaIOT,  qTo  eCJIH  OHH 3Ha IOT C#  HJll1 Java,  TO pI<e B ,LJ;OCTaToquoM:  cTeneu11  pa3611pa10Tc5I  B  npttHQm1e ,LJ;eHCTBHH JavaScript.  Ho 3TO 

rny6oKoe  3a6Ji y)l(,LJ;eHne!  B  cpaBHeHtttt  c  )J;pyrttMH  mttpoKo  pacnpocTpaueHHbIMH 
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H3bIKaMl1 nporpaMMIIpoBaHIIH, JI3hIKJavaScript HaMI-IOro 60Jree ifiyn'K1JUO'IW./l'b1-W Op11-eHTl1POBaHHhIH. HeKoTophre noHJITIIJI JavaScript KopeHHhIM o6pa3oM OTJIWiaIOTCJI OT aHaJIOrIIqHblX IlOHJITIIH B ,ri:pyr11x JI3b!Kax nporpaMM11pOBaHl1H. 

K q11cJiy no,ri:o6HhIX OTJIH'·IHH OTHOCHTCH CJie,ri:y10mIIe. 

•  <l>}'HKD;HH JIBJUllOTCJI o6'beKTaMH BhICIIIero nopJI;:J;Ka. <l>yi-mu;IIII BJ avaScri pt cocymecTBYIOT c JII06bIM l(pyrIIM o6beKTOM JavaScript lI MOryT TpaKTOBaTbCJI KaK o6beKTbl.  l1x  MO)KHO C03,rt:aBaTb c IlOMOU(bIO JllITepaJIOB, o6pamaThCJI  K 

Hl1M c IlOMOU(bIO nepeMeHHhIX, nepe,ri:aBaTb 11X B KaqecTBe apryMeHTOB 4>YHKl\IIH II ,rt:CDKe B03Bpau.\aTh B  KaqecTBe 3Haqe1-mH:, B03Bpau1aeMbIX 4>YHKl\IIHMII. 

EoJibUiaJI ... racTh rnaBbI 3 6y,ri:eT nocBHU(eHa IIccJie,l(OBaHMIO Tex 3aMeqaTeJibHhrx npe11MymeCTB,  KOTOpb1e 4>YHK111111  B  Kaqecrne  o6beKTOB  BblCUiero  nopJI,rt:Ka npIIHOCJIT B KO,l(eJavaScript. 

•  3aMhIKaHHJI <)>}'HKD;HH. TioHJITl1e 3aMhII<aHIIJI 4>YHI<I�IIl1 o6brqno IlOHl1MaeTCJI IlJIOXO, HO B TO )Ke BpeM51 OHO OCHOBaTeJibHO II 6e3oroBopot.IHO no,ri:t.repK11BaeT 

oco6oe 3HaqeHMe ¢YHK1111H B JavaScript. MHor11e npe11MymecTBa 3aMbIKan11H: 6ytt:yT  pacKpbITbI  B  rnase  5,  a ,ri:o Tex  nop ,rt:OCTaTOt.IHO 3HaTb,  'ITO  4>YHKl\IIH 

JIBJIHeTCJI  3a.Mibl'Ka1-lUeM,  eCJIII  OHa  aKTlIBHO  fIO,rt:,l(ep)KHBaeT  (T.e.  "3aMhIKae-r") BHellIH11e nepeMeHHbie,  npMMeHHeMhie B ee TeJie.  TIOMl1MO 3aMbIKa1-mH:,  Mbl no,ri:po6Ho pacCMOTPIIM MHOrIIe oco6eHHOCTl1 caMIIX 4>YHK11IIH B rnaBax 3 11 4, a o6JiaCTII BII,rt:l1MOCTII l1,l(eHTII¢11KaTopoB - B rnaBe 5. 

•  06JiaCTH  BH;:J;HMOCTH •  .lJ:o He,l(aBHero  BpeMeI-m  B JavaScript. OTCYTCTBOBaJil1 

nepeMeHHhie  c  6JioqHoif  o6JiaCTbIO  Bl1,l(l1MOCTII,  KaK  B  ,ri:pyrrrx  C-no,l(o6HhIX 

JI3hIKax.  BMecTo 3Toro  npII:xo,ri:11JIOCh IICnOJih30BaTb TOJihKO Ha rno6aJihHhie nepeMeHHhie, a TaK)Ke nepeMeHHhle, ,ri:eHCTBYIOU(Me Ha ypoBHe 4>YHKlllIH. 

•  06'heKTHaJI opueHTau;HJI Ha OCHOBe npoTOTHilOB. B OTJmqMe OT ,ri:pyn1x umpoKO pacnpocTpaHeHHhIX JI3hIKOB nporpaMMIIpoBaHIIJI, B TOM •mcJie C#,Java II  Ruby,  B JavaScript npIIMeHJIIOTCH  npoTOTMilbI .  3aqacryIO  pa3pa6oTqttKH, nepexO,rt:Hll(tte Ha JavaScript 113 JI3bIKOB, OCHOBaHHbIX Ha I<Jiaccax (HanpHMep, Java) ,  Ilb!TaIOTCJI  np11MeHHTh JavaScript, KaK 6y,ri:To  3TO Java, oco6eHHO nptt Han11caHHH onIIpa10merocH Ha KJiacchI Ko,ri:a Java c IICHOJih30BaHtteM cttHTaKcIIcaJavaScript. 11 Tor,ri:a OHII c y,ri:MBJieHIIeM o6Hapy)KMBa!OT, qTo noJiyqaeMhre pe3yJibTaTbl  OTJIIIqaJOTCJI  OT  O)KH,l(aeMblX.  11MeHHO  Il03TOMY  Mbl  no,ri:po6Ho paccMoTpIIM B qacTII III ,ri:aHHoH: KHIIrII npoTOTIIIlhI, npIIHl\IIIl ,ri:e-HcTBIIJI o6beKTHOH opIIeHTal\IIII Ha OCHOBe npoTOTIIIlOB II oco6eHHOCTII ee peaJIII3al\IIII n JavaScript. 

B ocHoBy JavaScript noJio)KeHa Tectta.H B3aIIMOCBJI3h MC)K,rt:y npoTOTIInaM11 II o6beKTaMH, 4>YHKl\IIHMM 11 3aMhIKaHIIHMII. J.lcHoe npe,ri:cTaBJieHIIe 0 CIIJibHOH  B3aHMOC

BH3II  Me)K,ri:y  3TIIMII  IlOHJITIIHMII  I103BOJIJieT 3aMeTHO ycoBepUieHCTBOBaTb 1-IaBblKII nporpaMMIIpoBaHHJI Ha JavaScript, 3aKJia,rt:bIBaJI OCHOBbl MH pa3pa60TKII npIIJimKe

HIIH JII06oro TIIna, He3aBIICIIMO OT Toro, r,ri:e  BbIIlOJIHHeTCJI Ko,ri: JavaScript:  Ha Be6-CTpaH11u;e,  B HaCTOJibHOM npIIJIO)KeHIIII,  B npIIJIO)KCHIIII MH M06IIJihHOro ycTpoH:

CTBa IIJIII Ha cepBepe. 
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floMMMO rrepeq11cJJeHHbIX  BbIIIJe  OCHOBonoJJaraIOIIJl1X IIOHHTJ1H,  HMeIOTCH ,l(pyrtte H3hIKOBbie cpe,l(cTsaJavaScript, noMoraIOIIJtte B Han11caH1111 6oJJee 113HIIJHoro 11 

3cpcpeKTMBHoro KO,l(a.  HeKOTOph1e 113 3Tttx cpe,l(CTB 3HaKOMhI TaKttM orrbITHbIM pa3-pa60Tq11KaM,  KaK Eo6,  113 ,l(pyrttx  H3hIKOB nporpaMM11posaH11H  spo,l(e Java 11  C++. 

B qacTHOCTH, MbI paccMoTpttM cJJe�IIJtte H3hIKOBhie cpe,l(CTBaJavaScript. 

•  reHepaTopb1.  3To cpyttKQHtt,  cnoco6Hh1e  reHep11posaTh  HeCKOJihKO  3Ha<Je

Httii  no  3anpocaM  H  npttocTaHaBJittBaTb  cBoe  BhIIlOJIHeHtte B  npoMe)KYTKax Me)K� 3anpocaMtt. 

•  06eII1amu1.  06ecneq11BaIOT  6oJiee  rroJIHhIH  KOHTPOJJh  Ha,l(  BbIIlOJIHeHtteM 

aCHHXpOHHOI'O KO,l(a. 

•  IIpoKcH-o6'beKTbJ. flo3BOJIHIOT yrrpaBJIHTb ,l(OCTyrrOM K HeKoTopbIM o6beKTaM. 

•  YcoeepmeHcTeoeaHHhie  MeT0,11,bI  o6pa6oTKH MaccHBOB.  flo3BOJIHIOT c,l(e

JiaTh HaMHOro 6oJiee H3HIIJHblM KO,l( o6pa60TI<H MaCCHBOB. 

•  0To6pIDKeHHJI H MHO:JKecTBa. CJiy)KaT ,l(JIH co3,l(aHHH CJiosapHbIX KOJIJieKQHH, a TaK*e KOJIJieKQHH O,l(H03HaqHbIX 3JieMeHTOB. 

•  Perym1pHL1e  BbipIDKeHHJI.  flo3BOJIHIOT ynpocTHTb cpparMeHTbI  KO,l(a, KOTOpb1e HHa<Je rro�aIOTCH ,l(OBOJibHO CJIO)J{HbIMH. 

•  Mo,11,y;m. CJIY)KaT ,l(JIH pa3,l(eJieHHH KO,l(a Ha 6oJiee MeJIKtte, OTHOCttTeJibHO ca

MOCTOHTeJihHhie qacTH, yrrpoIIJaIOIIJl1e Be,l(eHHe KpyrrHhIX npoeKTOB. 

rJIY60KOe noHHMaHHe OCHOB  H YMeHtte IIOJib30BaTbCH ,l(OIIOJIHl1TeJibHbIMJ1 H3bI

KOBblMH cpe,l(CTBaMH c  Hatt60JibIIIeH:  BbffO,l(OH  II03BOJIHIOT no,l(HHTb  Ka<JeCTBO  rrptt

KJia,l(HOro KO,l(a Ha 6oJiee BbICOKHH ypoBeHh. OTTa<JttBaH csoe MacTepcTBO c  QeJibIO 

CB.H3aTb Bee rrepeqncJieHHbie BbIIIIe nOH.HTH.H H  .H3bIKOBbie cpe,l(CTBa BMeCTe, Bbl ,l(O

CTttrHeTe TaKoro ypoBHH IIOHHMaHH.H,  Ha  KOTopoM CMO)KeTe C03,l(aBaTb JII06oH: ,l(OcryrrHblH saM THn rrpttJIO)J{eHtt.H Ha JavaScript. 

1 .  1 .  1 .  AanbHerliwee paasMn1e JavaScript 

KoMttTeT ECMAScript,  OTBeqaIOIIJHH 3a CTaH,l(apTtt3aQttIO JavaScript,  He,l(aBHO 

3aBeprnttJI pa6ory Ha,l( CTaH,l(apToM ES7 /ES201 6  513bIKaJavaScript. B CTaH,l(apTe ES7 

rrpott3Be,l(eHa He3Ha<JttTeJibHM MO,l(epHtt3aQtt.HJavaScript (no KpaH:Heii Mepe, B cpas

HeHHtt  co cTaH,l(apToM ES6) ,  rrocKOJihKY KOMttTeT  ECMAScript rrpecJie,l(OBaJI  QeJih y,l(eJIHTb OCHOBHOe BHHMaHHe BHeceHHIO MeJIKHX e)KerO,l(HbIX H3MeHeHHH B 513bIK. 

B ,l(aHHoii KHtt1e rro,l(po6Ho 11ccJie�eTc.H cTaH,l(apT ES6, HO B TO )Ke speM.H y,l(eJI51-eTcH BH11Matt11e TaKttM 513hIKOBhIM cpe,l(CTBaM, no51BHBIIIHMCH B  cTaH,l(apTe ES7, KaK 

HOBaH cpyttKQl151 a s yn c  ( ) '  noMOI'aIOIIJaH B o6paIIJeHHH c aCHHXpOHHbIM KO,l(OM, KaK 

IIOHCH51eTCH B rJiaBe 6. 

£)KerO,l(Hbie nocTeneHHbie o6HOBJieHHH crreQttcpttKaQHH .H3bIKa .HBHO CBH,l(eTeJib

CTBYJOT 06 ero ycrreIIJHOM pa3BHTJ1H ,  HO 3TO COBCeM He 03Ha<JaeT,  qTo  HOBbJe  513bI

KOBbie cpe,l(CTBa CTaHYT ,l(OCTyrrHbJMH pa3pa6oTqttKaM Be6-npttJIO)KeHl1H, KaK TOJib

KO 6y,l(eT BhmyIIJeHa crreQ11cp11KaQttH.  Ko,l( JavaScript ,l(OJI)KeH BbinOJIHHTbOI HHTep-
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npeTaTopoM  (illrn: ,ll;BIDKKOM) JavaScript,  H  TI03TOM}'  Mbl  Hepe,u;Ko  c  HeTepneHHeM 

Q)l<H,ll;aeM o6HOBJieHHH H36paHHbIX HaMM JJHTepnpeTaTopoB JavaScript, B  KOTOpbie BKJIIOqeHbl 3TH HOBbie npttBJieKaTeJihHhle 513bIKOBhie cpe,u;CTBa. 

Ha  3aMeTKY 

n p 11  paCCMOTpeH l1 11  R3bl KOBblX cpeACTB J avaScript, onpeAe/leH H blX 

s craHAapre ES6/ES2015 11/111 ES7 /ES2016, Ha no/lRX AaHHoi1 KH11rn 6YAYT BCTpeYaTbCR  np11 BeAeHHble 3AeCb  nl1KTOrpaMMbl  H a pRAY co CCbl/1KaMl1  Ha  CBeAeHl1R  0  nOAAeP>t<Ke  COOTBeTCTBYIOW,11X  sepc11i1 

JavaScript s 6pay3epax. 

K  CO)l{aJieHMIO,  scer,u;a  cymecrsyeT  sepoHTHOCTh,  �1ro  HOBhie  513hIKOBhie  cpe,u;

CTBa,  KOTOpbIMJJ  TaK  XOTeJIOCb 6hI  BOCTIOJib30BaThC51,  eme  He  TIOMep)l{ttBaIOTC51  B 

KOHKpeTHOM  6paY3epe.  XOT51  pa3pa60TqHKH  HHTepnpeTaTopa JavaScript  CTapa

IOTC51  TIOCileTb  BOBpeM51  c  BbITIYCKOM  oqepe,u;Horo  CTatt,u;apTa H  c,u;eJiaTh  ,11;JI51  3Toro Bee,  qTo  B ux  cttJiax.  ITpaB,u;a,  TeKYmee  cocTOJIHHe  no,u;,u;ep)l{KJJ 513hIKOBhIX  cpe,u;cTB 

JavaScript  B  pa3JIJJqHhIX  6paY3epax  MO)l{HO  OTCJie)l{JJBaTh  B  CTIJJCKaX,  ,u;ocrynHhIX 

no  cJie,u;yIOI.UMM  a,u;pecaM:  https : I / kangax . g i t  hub . i o /  compa t - t ab l e /  e s 6 / , http : / / kangax . gi t hub . io/compat -table / e s 2 0 1 6plus / tt ht tps : / / kangax . 

g i thub . io / compat-tab l e / e s next / . 

1 . 1 . 2 .  TpaHcm·ms1topb1 , 06ecne'f1r1sa10l,1'1r1e AOCTyn 

K 6YAYl.1'eMy JavaScript cerOAHst 

B CB513M c  �1acThIMM  u;ttKJiaMM  BhmycKa  6pay3epoB  HaM  06b1�rno He  npttxo,u;MTCJI 

,ll;OJiro  )l{,ll;aTh  Il051BJieHH51  B  HHX  TIOMep)l{KJJ  KaKoro-Htt6y,u;h  513hIKOBOro  cpe,u;cTBa JavaScript. A qTo,  ecJIH  HaM Tpe6yeTC51  BOCTIOJih30BaTbC51  BceMJJ  npettM}'mecTBaMM 

HOBeJ:inrn:x  513hIKOBhIX  cpe,u;cTB JavaScript,  HO  Mbl  npe6hrnaeM  B  TIJieHy  )l{eCTOKOH 

peaJibHOCTH,  Kor,u;a IlOJib30BaTeJIJJ  Hanrn:x  Be6-rrpttJIO)l{eHI1H  no-npe)KHeMy JJMeIOT 

ycTapesnrn:e 6pay3epb1? 

B  Ka�IeCTBe  BblXO,ll;a  H3  CTOJ!b 3aTpy,u;HJJTeJibHOro  IlOJIO)l{eHJJR  MO)l{HO  BOCTIOJib30BaTbC51  mpaucnUJ1,J1,mopa.11tu  (OT  coqeTaHM51  CJIOB  "TpattccpopMaIJ;H51  +  KOMTIJJJI51-QM51")  - JJHCTPYMeHTaJibHbIMJJ  cpe,u;crnaMH,  npeo6pa3yIOn�MMH caMhIH  nepe,u;oBOH 

KO,u;JavaScript B 3KBHBaJieHTHbIH (a eCJIH 3TO HeB03MO)l{H0, TO B aHaJIOrJJqffbIH) K0,11;, Ha,u;Jie)l{amttM o6pa30M ,l.(eHCTBYIOl.UMH  B 6oJibIIIHHCTBe 6pay3epoB. 

B 3TOH KHMre oco6oe BHHMaHHe y,u;eJI51eTC51 BbITIOJIHeHHIO KO,u;aJavaScript B 6pay3epe.  lfro6bI 3cpcpeKTJJBHO IlOJib30BaThC.H 6pay3epHOH TIJiaTcpopMOH, nptt,u;eTrn oc

HOBaTeJihHO M3yYMTh BHYTpeHHMH Mexatttt3M pa6oThI 6pay3epoB. l1TaK, npHCTYflMM! 

1 . 2 .  06U4ee npeAcraeneHMe o 6payaepe 

Hhrne npttJIO)l{eHM51 Ha JavaScript MoryT BhITIOJIH51ThC51 so Mttorux cpe,u;ax.  Ho MhI,  KaK npasttJJO,  ttaquttaeM  c  6pay3epa - cpe,l.(bI ,  M3  KOTopott  npottcxo,u;JIT  see OCTaJihHhie cpe,u;hI H  Ha KOTopoH: Mbl cocpe,u;oTOqJJM OCHOBHOe BHHMaHJJe. l1MeHHO 
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6pay3ep rrpe;:i;ocTaBJrneT pa3JIWIHbie ITOH51TIUI H rrpHKJia)J;Hbie rrporpaMMHbie HHTepcpettCbI (API) )J;JI51 TlUaTeJibHOro HCCJie)J;OBaHH51 (p11c. 1.1) . 

V1Hcj>pacrpyKrypa 6pay3epa 

V1Hcj>pacrpyKrypa Node.js 

e 

a 

APl 6pay3epa 

Node API 

iL  f 

D  f 

MoAenb DOM 

Co6b1rnsi 

Ta�Mepb1 

BBOA-BblBOA 

C06b1TlllS1 

Ta�Mepbl 

PHc. 1.1. Kn1t1eHTCK1t1e 0e6-np1t11lo>t<eH1t1R on1t1pa10TCR  Ha  1t1Hcl>pacrpyKrypy,  n peAOcraBnReMylO 6pay3epoM. Oco6oe BH1t1MaH1t1e Mbl vAefl"1M o6beKrnoi:1 MOAell1t1 AO

KyMeHra ( DOM), C06blT"1RM, Tai:iMepaM "1 API 6pay3epa B qacTHOCTH, Mbl cocpe;:i;0Toq11M OCHOBHOe BHHMaHHe Ha CJlelJ:YIOlUeM. 

•  06neKTHaH  Mo,zi;eJib  ,zi;oKyMeHTa  (DOM).  Mo;:i;eJib  DOM  rrpe;:i;cTaBJIJieT  co6oi1  CTPYKTYPMPOBaHHoe  rrpe;:i;cTaBJieH11e  rro11b30BaTeJihCKoro  MHTepcpeiica KJIMeHTCKoro  rrp11JioJKeH115I,  KOTopoe,  xoTJI 6hr  rrepsoHaqaJihHO,  cTpo11Tc5I Ha ocHoBe  HTML-Ko;:i;a  se6-np11JioJKeH11JI.  qT06h1  pa3pa6aThIBaTh y;:i;aqHhie npHJIOJKeHH51, He06XO)J;HMO HMeTb He TOJibKO rny6oKoe IlOHHMaHHe BH)'TpeH

Hero  MexattM3Ma pa60Tb1 JavaScript, Ho H  ttarrnThCJI cTpo11Tb MO)J;eJih DOM 

(cM. rnasy 2) H ITHcaTb acpcpeKTHBHblH KO)];, MaH11rryJIMPYJOlUHH 3TOH MO)J;eJibIO 

(cM. rnasy 12). oJiaro;:i;ap51 3TOMY B saumx pyKax OKa.JKeTrn co3;:i;aH11e nepe.L\O

BhIX, BbICOKO)J;HHaMHqHbIX IlOJib30BaTeJihCKHX HHTepcpettCOB. 

•  Co6hITHJI. I1o;:i;aBJI51IOIUee 6oJihllIHHCTBO np11Jio)l{eH11i1 Ha JavaScript 51BJI51IOTcJI ynpae.llfleM'blMU co6'1>tmUJ1.Mu. 3To 03HaqaeT,  qTo 6oJihllla51 qacTh np11KI1a;:i;ttoro J<O)J;a BblllOJIH51eTC51  B KOHTeKCTe pear11poBaHH5I Ha KOHI<peTHOe co6bITHe. 

XapaKTeptthie TOMY rrp11Mepb1 - co6bITH51 , ttacTyrra10u\11e B ceTH, np11 cpa6a

ThIBaH1111 TaHMepoB, B pe3yJibTaTe ;:i;ettCTBHH ITOJib30BaTeJI51 (Harrp11Mep, co6hITH51 OT meJiql(QB KHOilKaMH HJIH nepeMem;eHHH Mb!IIIH, Ha)l{aTH51 KJiaBHill H T.)1;.) .  I1MeHHO Il03TOMY Mbl rro;:i;po6Ho paccMOTPHM BH)'TpCHHHe Mexa1-rn3-Mbl  co6hITHH B rnaBe  13,  y.L\eJIHB oco6oe  BHHMaHHe mauMepaM, KOTOpb1e Hepe;:i;rw npe6bIBaIOT BTattHe ,  HO IT03BOJI51IOT pemaTb TaKHe CJIOJKHbIC 3a;:i;aq11 

nporpaMMHpoBaHH51, KaK,  Hanp11Mep, )J;JIHTCJibHbIC BblqHCJICHHH H rIJiaBHa51 

aHHMa�H51. 

•  API 6pay3epa. qT06h1 yrrpocTHTh B3aMMO,L\ettcTBHe c  BHellIHHM MHpoM, B 

6pay3epe rrpe,[\OCTaBJrneTCJI rrp11KJia,[\HOH rrporpaMMHblH 11HTepcpei1c  (API) ' 

KOTOpblH IT03BOJI51CT noJiyqaTb HHcpopMa�mo 06 ycTpOHCTBaX, coxpaH51Tb 
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;i:attHbie JIOKaJibHO mm CBH3bIBaTbOI c y;i:aJieHHbIM11 cepBepaM11. HeK0Topb1e 11HTepcpe:Hcb1 API 6y� 11ccJie;i:oBattb1 B ;i:atttto:H KH11re. 

CoBeprnettcTBYH  cB011  HaBbIKl1  rrporpaMM11poBatt11H  Ha JavaScript  11  yrJiy6JIHH 

CB011 3Hatt11H 11HTepcpe:HcoB API ,  npe;i:ocTaBJIHeMbIX 6paY3epaM11, Bbl CMO)KeTe rrpo

.D:Bl1HYTbCH .D:aJieKo Brrepe;i:. Ho paHo 11JI11 II03.D:HO BaM rrp11;i:eTcH CTOJIKffYTbCJI c pa3Jil1'lHbIM11 TPY.D:HOCTHM11 rrpmv1eHeH11H 11 BorrpocaM11 HecoBMeCT11MocT11 6pay3epoe.  B 

11.n:eaJibHOM CJIY'lae Bee 6pay3epb1 .D:OJI)J(Hbl pa6oTaTb 6e30llll160'lHO 11 IIOMep)J(HBaTb Ha IIOCTOJIHHOH OCHOBe Be6-cTatt;i:apTbl, HO BCeM HaM xoporno 113BeCTHO, 'ITO B ;i:e:H

CTBl1TeJibHOCTl1 ;i:eJIO o6cTOHT COBCeM 11Ha'le. 

Ka11ecTBO 6paY3epoB 3a rrocJie;i:Hee BpeMH 3tta1111TeJibHO yJiyqrn11Jiocb, TeM tte Mettee HM no-rrpe)l(HeMY rrp11cym11 rrporpaMMHb1e orn116K11, 0TcyrcTB11e Heo6xo;i:11MbIX 

11HTepcpe:HcoB API  11  xapaKTepHbie  oco6eHHOCT11  pa6oTbI,  KOTopbre  rrp11xo;i:11TcJI y1111TbIBaTb rrp11 pa3pa60TI<e Be6-rrplllIO)J(eH11:i1:. Bb1pa60TaTb KOMIIJieKCttyIO cTpaTermo pa3perneHl1H 3aTpy;i:HeHl1H, CBH3aHHbIX c 6pay3epaM11, 11 xoporno 3HaTb HX  OT

JIH'll1H 11 oco6eHHOCTl1  pa6oTbI  He Mettee Ba)J(HO ,  ecJIH He  Ba)J(Hee, 'leM rpaMOTHO 

rrporpaMM11poBaTb ttaJavaScript. 

ilp11 HaII11CaHHl1 6pay3epHbIX rrplllIO:>KeH11H lllll1 rrp11MeHR:eMbIX B H11X 6tt6JI110-TeKjavaScript O'leHb  Ba)J(HO rrpaBHJlbHO Bb16paTb IIOMep:>KKY KOHKpeTHbIX 6pay3epoB. Pa3YMeeTcH, xoTeJIOCh 6b1 IIOMep)J(HBaTb Bee 11Me10m11ecH 6paY3epb1, HO orpa

H1111ett11H, HaKJia.D:bIBaeMbie Ha pecypcbl pa3pa60TKl1 11 TecT11poBaHl1H,  .D:11KTYIOT co

BeprneHHO 11tto:H rro;i:xo;i:.  HMeHHO rroaToMy MbI TmaTeJibHO 11ccJie;i:yeM cTpaTer1111 

pa3pa60TK11 Kpocc-6pay3epttoro Ko;i:a B rJiaBe 14. 

CTOl1MOCTb 3aTpaT Ha pa3pa60TKY Kpocc-6pay3epHoro KO.D:a MO)l(eT B 3Ha'l11TeJib

HOH  cTerreHH 3aB11ceTb OT KBaJittcpttKau;w11 11  OIIbITa caMHX pa3pa6oT'll1KOB.  H  aTa KH11ra  rrp113BaHa  IIOBbICHTb ypoBeHb  KBaJI11cp11Kau;1111  Tex  'l11TaTeJie:i1:,  KOTOpbie  B 

3TOM KpOBHO 3aHHTepecoBaHbl, II03TOMY rrepe:H;i:eM K pacCMOTpeH11IO COBpeMeHHbIX 

HopM rrepe;i:oBOH rrpaKTl1Kl1. 

1 .3. HopMbl nepeAOBOH npaKTMKM 

De3yCJIOBHO,  11MeTb  xoporn11e HaBbIK11 rrporpaMM11pOBaH11H Ha JavaScript 11  CO

JIH.D:ffbIH OIIbIT aBTOpCKOH pa3pa60TKH Kpocc-6pay3epHoro Ko;i:a Hl1Kor.n:a He IIOMernaeT, HO 3TO eme He Bee. qT06bI CTaTb no-HaCTOm.QeMy KBaJittcp11u;11poBaHHbIM pa3pa60T'l11KOM np11JIO:>Kett11:H Ha JavaScript, Heo6xo;i:HMO TaK)l(e OCBOl1Tb Ha11Jiyqrn11e o6pa3u;br, np11eMbI 11 crroco6b1, ttaKOIIJieHHbie B rrporpaMM11poBaH1111 npe;i:hl.n:yrn11M11 

IIOKOJieH11HMl1 pa3pa60T'l11KOB MR Harr11caHl1H Ka'leCTBeHHOro Ko;i:a. 3TH o6pa3Qbl, rrp11eMbI 11 crroco6br  tta3bIBaIOTCH  nojJJ.ta.Mu nepeaoeoii npaKmU'lcu 11,  rroM11Mo  coBeprnettttoro BJia;i:eHHH H3bIKOM  rrporpaMM11poBaH11JI,  BKJ11011a10T  B  ce6H  cJie;i:yromwe aJieMeHTbI. 

•  0TJia.D:Ka. 

•  TecT11poBatt11e . 

•  AttaJIM.3 npo113BO.D:l1TeJibHOCTl1. 





36 

f.facm'b I. Pa3M-Wi'IW 

I1 ptt HanncaHHH KO,D;a O'leHb Ba)KHO nptt,D;ep)KttBaTbCJ! 3THX HOpM npaKTl1KH ,  'ITO 

11 6y,D;er C,D;eJiaHO Ha npoT5!)KeHl111 BCeH ,D;aHHOH KHl1nr. I103TOMY paccMOTPHM ,D;aJiee HeKOTOpbie 113 I-mx. 

1 .3. 1 .  OrnaAKa 

0TJia,D;Ka  KO,D;a JavaScript  paHhIDe 03HaqaJia 06pam;e1-me  K  cpyHKQ1111  a l e rt ( ) 

,D;Jrn npoBepK11 3Ha'"IeHl1H nepeMeHHbIX. I1paB,D;a, 3a IJOCJie,D;HHe rO,ll;bl B03MO)KHOCTl1 

OTJia,ll;KH KO,D;a JavaScript 3Ha'IHTeJibHO pacm11pHJIHCb 11  He B IlOCJie,ll;HIOI-0 oqepe,D;b 6;iaro,D;apH  urnpoKoMy pacrrpocTpaHeH11I-O pacm11peHHH  Firebug 6pay3epa Firefox 

,D;JIR Be6-pa3pa60TKl1. AttaJIOfl1'1Hbie cpe,D;CTBa Be6-pa3pa60TKH HMeI-OTCR Tenepb 11 B 

,D;pyrnx OCHOBHbIX 6pay3epax. 

•  Firebug - m11p01<0  pacnpocTpaHeHHOe  pacm11peHHe 6pay3epa  Firefox MR 

pa3pa6on11KoB (ht tp : I I get f irebug . com/ ) . 

•  Chrome DevTools - 11HcTpYMeHTaJibHOe cpe,D;CTBO, pa3pa6oTaHHoe C03,D;aTe

JI5IMH 6pay3epa Chrome 11 np11MeHJJ:eMoe B 6pay3epax Chrome 11 Opera. 

•  Firefox  Developer  Tools  - 11HcTpyMeHTaJihHoe  cpe.a;cTBO,  pa3pa60TaHHOe co3.a;aTeJIJIM11 6pay3epa Firefox 11 BXO,D;JJ:m;ee B ero cocTaB. 

•  F l 2  Developer  Tools  - 11HcTpyMeHTaJibHOe  cpe.a;cTBO,  BXO,ll;5II�ee  B  cocTaB 

6pay3epoB Internet Explorer 11 Microsoft Edge. 

•  WebKit Inspector - 11HcTpyMeHTaJihHoe cpe,D;cTBO, np11MeHReMoe B 6pa)'3epe Safari. 

KaK B11,Z1;11Te, B Ka)Kll:OM 113 ocHOBHhIX 6pay3epoB cneQ11aJihHO npe.uocTaBJIRIOTCH 

HHCTpyMeHTaJibHble c pe,D;CTBa, KOTOpblMl1 MO)KI-10  IlOJib30BaTbCR .UJIJ!  OTJlall:Kl1  Be6-rrp11JIO)KeI-111H. A BpeMeHa, KOr,D;a ,D;JI5l OTJiall:KH KO,D;a JavaScript np11Memrnach cp)'HK

QHR a l e rt ( ) ,  .a;aBHO KaH)'JI11 B Jlery! 

Bee 3TH 11HcTpyMeHTaJibHh1e cpe,D;CTBa nocTpoeHbI Ha cxo.a;HhIX np11HQ11nax, 1<0-TOpb1e 6bIJil1 BHe,D;peHbI, rnaBHbIM o6pa30M, B Firebug, 11 Il03TOMY OHH npe.uocraBJIJ!

IOT CXO,ll;Hbie cp)'HKQHOHaJlbHbie B03MO)KHOCTH, B TOM qnc11e l1CCJie.a;oBaH11e MO,D;eJil1 

DOM, OTJia.a;Ka KO,D;aJavaScript, pe,D;aKT11poBaHtte cT11Jieil CSS,  o6pa6oTKa cereBbIX 

co6h1T11il n T.,ll;. JI1-06oe 113 nepeq11CJieHHbIX Bhime HHCTPYMeHTaJibHbIX cpe,D;CTB BITOJI

He crrpaBJIReTC5I c 3a.a;a•-IaMl1 OTJlall:Kl1, I103TOMY IlOJib3YHTeCb TeM,  KOTopoe HMeeTCR 

B 1136paHHOM BaM11 6pay3epe 11Jil1 )Ke B TOM 6pay3epe, r,D;e Tpe6yeTCR BbIRBHTb rrporpaMMHbie om116Im. 

KpoMe Toro, HeKOTOpb1M11 113 11HcTpyMeHTaJihHbIX cpe,D;cTB (Harrp11Mep, Chrome Dev Tools)  MO)J(HO BocnoJib30BaThCH ,D;JIH 0TJ1a.a;1m .upyr11x  TttnoB np11Jio)KeH11il,  B 

TOM '"rnc11e np11;10)KeH11il Ha nJiaTcpopMe NodeJs.  (HeK0Topb1e MeTO,D;ttK11 OTJia.a;K11 

6y.a:yT rrpe,ll;CTaBJieHbI B npttJIO)KeH1111 o K ,D;aHHOH KHHre.) 1 .3 . 2 .  TecrHpoeaHMe 

B np11Mepax, npttBe.l(eHHbIX B .a;aHHOH KH11re, MbI 6y1�eM aKTHBHO noJib30BaTbC5I QeJiblM pR,ll;OM MeTO.U11K TeCT11poBaHMH, KOTOpbie nocJipKaT He TOJibKO MR npoBep-
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KH rrpaBl1JlbHOCTH KOl'J:a, BbIIIOJIHHeMoro B 3THX rrpHMepax, HO H B KaqeCTBe o6pa3Qa l'J:Jl.fl TeCTttpoBaHH.fl KOl'J:a Boo6me. 0CHOBHbIM HHCTpyMeHTaJibHbIM cpel'J:CTBOM, KOTOpbIM Mbl 6yl'J:eM IIOJib30BaTbCH l'J:JIH TeCTHPOBaHHH KOl'J:a, CJIY)KHT <jlyttKQHH a s sert ( ) ' 

Ha3HaqeHHe KOTopoii - )'TBepl'J:HTb, qTo HCXOl'J:HaH rrpel'J:IIOCbIJIKa HCTHHHa HJIH JIO)K

Ha.  Orrpel'l:eJIHH )'TBep)Kl'J:eHHH,  MhI MoMeM rrpoBepHTh,  Bel'J:eT ;rn  ce6H  KOl'J: HMeHHO 

TaK, KaK H rrpel'J:IIOJiaraJiocb. H11Me rrpttBel'J:eHa o6maH <jlopMa l'J:aHHOH <jlyHKQHH. 

a s sert ( ycnosMe ,  coo6�eHMe ) ; 

B 1<aqecTBe rrepBoro rrapaMeTpa YKa3brnaeTcH ycJJOB11e, KOTopoe l'J:OJIMHO 6bITh HCTHHHO, a B KaqecTBe BToporo napaMeTpa - coo6meH11e, BbIBOl'J:HMOe B npOTHBHOM 

c11yqae. 

PaccMoTpHM cJiel'l:)'lom11i1 rrp11Mep: 

a s sert ( a   ==  1 ,   "Tipo6neMa !  a  He  pasHo  l ! " ) ; EcJIH 3Haqett11e nepeMeHI-IOH a He paBHO 1 ,  )'TBepMl'J:eHHe He BhITIOJIHHeTCH 11 BbI

BOl'J:HTC.fl coo6meH11e, rrpel'l:yrrpeMl'l:aIOmee 06 aToM. 

np111Me"taH111e 

CneAver 11M€Tb B  B11AY,  4TO <jlyHKU,111'1 as �ert ( )   He  OTHOCl1TCl'I  K craH,n,apTHblM l'l3bl

KOBblM cpe,n,crsaM JavaScript. no3r0My HaM n p11,n,errn caMOCTOl'ITe/lbHO pean1130sarb 3TY <jlyHKU,11IO B 811,D,€ Mero,n,a B n pl1ll0>1<€Hl111 6. 

1 .3.3. AHam1a npoM3BOAlf1TenbHOCTM 

.LI:pyr11M He MeHee BaMHbIM npaKTH'IeCKHM npHeMOM HBJIHeTC.fl aHaJIH3 npoH3BOl'J:HTeJihHOCTH. HHTeprrpeTaTopb1JavaScript, l'l:ei1cTByIOm11e B 6pay3epax, npeTeprre

JIH 3Haq11TeJibHbie ycoBeprneHCTBOBaHHH c TOqKH 3peHH.fl npoH3BOl'J:HTeJibHOCTH ca

Moro .fl3hIKaJavaScript, HO 3TO COBCeM He 03HaqaeT, qTo MO)KHO IlHCaTb He6peMHbIH 

H Hea<jl<jleKTHBHblH KOl'J:. 

DpttBel'J:eHHhIM HHMe <jlparMeHTOM KOl'J:a MhI 6yl'J:eM rroJih30BaThCH l'J:aJiee B aToii KHHre AA.fl c6opa l'l:aHHbIX 0 npOH3BOl'J:HTeJibHOCTH . 

console . time ( "My  operation" ) ; 

3anycn1rb rai4Mep 

for ( var  n  =  O ;   n  <  maxCount;  n++ )  { 

/ *   BbmonHMTb  M3MepReMy10  onepa11M10  * I  

MHoroKpaTHO Bbln011Hl1Tb onepa41110 

} console.timeEnd("My operation");  -----0CTaHOBl1Tb rai4Mep B  np11Bel'J:eHHOM  Bhime <jlparMeHTe  11cnoJIHeH11e  H3MepHeMoro  Ha npoH3BOl'J:HTeJihHOCTh KOl'J:a 3aKJIIOqaeTCH  B  BHJIKY MeMl'l:Y  BbI30BaMH MeTOl'J:OB  t ime ( )  H 

t ime End (. )  BCTpoeHHoro o6beKTa console. 

Depel'I: HaqaJioM orrepaQHH i'l:eJiaeTCH BhI30B console . t ime ( )  l'J:JIH 3arrycKa Tatl

Mepa no  HMeHH  (B �aHHOM  CJ1r1ae  - " My  operation" ) .  3aTeM KOl'J: BbITIOJIHHeTCH 

B  QHKJie  for onpel'J:eJiemwe  KOJIHqecTBO  pa3  (B  l'J:aHHOM  c�ae  3TO  KOJIHqeCTBO 

onpel'l:eJI.HeTc.H 3HaqeHHeM nepeMeHHOH maxCount ) .  ToqHo H3MepHTb BpeMH Ol'J:HO-
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l/acm'b I. PG.3M'U1l'Ka 

KpaTHoro Bhmo;memrn: Ko.n:a oqeHb TPY.JJ:HO, nocKOJihKY OHO  npoHCXO,!J.HT o'-IeHb 6b1cTpo,  fl03TOMY  ,[J.JIJI  noJiyqemu1  113MepHMbIX BeJil1'-Il1H KO,[J.  npHXO,[J.11TC51  BblfIOJIH51Tb MHOroKpaTHO.  3aqacry10 KOJil1'-IeCTBO  llOBTopeHHH KO,[J.a 11C'-IHCJJ51eTC51 ,[J.eC51TKaMl1, COTH5fMl1 TbIC51'-I 11 ;J;(l)Ke Ml1JIJIHOHaMl1 B 3aBl1CHMOCTl1 OT xapaKTepa I13MepneMoro Ha npo113BO,!J.HTeJibHOCTh KO,[J.a. CTo,!J.XO,!J.51IIJ:ee 3Ha'-IeHHe nepeMeHHOH maxCoun t MO)l(HO 

IIO,!J.06paTb MeTO.JJ:OM npo6 11 ourn6oK. 

CToc;1e  3asepmeHH51  onepau,H11  BhI3bIBaeTcn  MeTO,!J.  cons o l e . t imeEnd ( ) ,  KO

TopoMy  nepe,[J.aeTcn  Ta1we  )Ke  11Mn  Tai1Mepa.  B  pe3yJrhTaTe  Ha  KOHcoJI11  6pay3epa nonBHTCn  3HalfeHtte  m-ITepsaJia  speMeHH,  KOTOpoe  npomJio  c  MOMeI-ITa  3anycKa Tai1Mepa. 

PaccMOTpeHHbie Bhime  H  ll:pyrtte  1-mpMbI  nepe,1I.OBOH  npaKTHKH,  KOTopble  6y,!J.YT 

npe,1I.CTasJieHbI  ,[J.aJiee  B  KHttre,  B  3Ha'-IttTeJibHOH  Mepe  crroco6cTBYJOT  ycosepmeH

CTBOBaHmo  pa3pa6oTKH  se6-rrpHJio)l(eHtttt  Ha JavaScript.  .lJ:Jin  pa3pa6oTKH  no,[1.06HhIX rrpHJIO)l(eHl1H c orpaHHlfeHHbIMH pecypcaM11,  rrpe,1I.OCTaBJI51eMblMH 6pay3epoM, Heo6XO,[J.11Mbl  rrpO'IHbie l1  IJOJIHbie  3HaHH51 H  HaBhIKl1  nporpaMMttposaHH51, oco6eH

HO eCJIH yqecTb IJOCT051HHOe ycJIO)l(HeHHe  cpyttKU.HOHaJibHbIX  B03MO)l(HOCTet'1  H  co

BMeCTHMOCTH 6pay3epoB. 

1 .4. YcMneHMe nepeHOCMMOCTM npMo6pereHHblX 

H3BblKOB 

Kor,[J.a  Eo6  TOJihKO  Ha'-IHHaJI  H3Y'IaTh  se6-pa3pa6oTKy,  B  Ka)l(,[J.OM  6pay3epe  nocsoeMy HHTepnpeTttpoBaJIHCb cu,eHapHH I1 CTHJIH llOJib30BaTeJibCKOro HHTepcpeH:ca, npH'-IeM  c03,!J.aTeJIH  6pay3epos  rrponaraH,1I.ttposaJI11  csoH:  cnoco6  HHTepnpeTau,HH 

KaK caMbIH JIY'IlllMH, lfTO Bbltty)l(,[J.aJIO Be6-pa3pa60TlfHKOB c1<pe)l(eTaTb 3y6aMl1 OT OT

'-IaHHI151.  CTpaB,[J.a,  BOHHbl  6paY3epOB OKOH�IHJIHCb,  KaK  TOJibKO  6bIJIH  CTaH,1I.apTH3HpoBaHbI  HTML, CSS,  HHTepcpeH:c  DOM API H JavaScript,  a  pa3pa6oTlfHKH CMOrJIH 

y,[J.eJIHTb OCHOBHOe BHHMaHHe acpcpeKTHBHOCTH Kpocc-6pay3epHbIX npmIO)l(eHHH Ha JavaScript.  Ee3ycJIOBHO, Ta1<0H:  IIO,!J.XO,!J. K se6-cat'1TaM  1<a1<  K se6-npHJIO)l(eHHHM npHseJI  K  nonsJieHmo HOBhIX H,!J.ei1:, HHCTPYMeHTaJihHbIX cpe,1I.CTB  H  MeTO,!J.HK ,[J.JIH  nepexo,[J.a OT ttacTOJihHhrx np11JIO)l(eH11i1 K se6-npHJIO)l(eHH51M.  YI Tenepb Ta1<0H: nepeHoc 3HaHHH,  MeTO,!J.HK H  HHCTPYMeHTaJihHhIX  cpe,1I.CTB,  B03HHKUIHX  B  pa3pa6oTKe  KJI11-eHTCKHX se6-npm1mKeHHH, npOHHK B ,1I.pyr11e  npHKJia;J;Hbie o6JiaCTH. 

TaKHM o6pa30M, CTpeM51Cb rny601<0  Il03HaTb  OCHOBHbie  np11HU,l11lbl ,[J.eHCTBI151 

JavaScript 11 6a30BhIX HHTepcpeH:cos API, MO)l(HO CTaTb 6oJiee YHHBepcaJibHbIM pa3pa6oT'-IHKOM.  CTpHMeHnH 6paY3epb1 H Nodejs (npo113BO,!J.Hyro OT 6pay3epa cpe.ey) ,  MOJK

HO pa3pa60TaTb npaKTH'-IeCKH mo6ott THll npHJIO)l(eHHH, B TOM '-IHCJie CJie,[J.yrorn:He. 

•  HacTOJibHbie npIDioJKeHIDI, HCHOJih3Y51,  HanpHMep,  NWjs  (http : I /nwj s . 

i o / )  mrn  Electron  (http : I / e l e ct ron . atom . i o / ) .  9TH  TeXHOJIOrHH 06h1'-I

HO BKJifO'-IaIOT  B  ce6H 6pay3ep,  'ITO  fI03BOJI51eT C03,[J.aBaTb  llOJib30BaTeJibCKHe HHTepcpettCbI HaCTOJihHhIX npHJIO)l(eHHH cTaH.n:apTHhIMH cpe,1I.CTBaMH HTML, CSS HJavaScript, onHpaHcb Ha 6a30Bbie 3Ha1-rnnJavaScript H 6pay3epos, a TaK

)l(C  ,!J.OfIOJIHHTeJrbHYlO  IIOMepiKKY  B3aHMO,!J.ettCTBH51  c  cpai1JIOBOH  CHCTeMOH. 
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11 3TO ,n:aeT  B03MO)J{HOCTb  CTp011Tb  rro-HaCTORmeMy  rnrnnpopMeHHO-He3aB11-Cl1Mbie HacTOJibHbie np11JIO)J{eH11R, KOTOpb1e BbirJIR;'l:RT o,n:11HaK0Bo B Windows, Mac OS X 11 Linux . 

•  IlpWIO)KeHIUI )J;JUI  M06WihHhIX ycTpOHCTB, 11Cl10Jlb3YR  TaK11e  KapKaCbI,  KaK 

Apache  Cordova  (https : / / cordova . apache . o r g / ) .  KaK  11  np11  nocTpoe

H1111 HaCTOJibHbIX np11JIO)J{eHHH c IlOMOmbro Be6-TeXHOJIOr11i1, B KapKacax np11JIO)l(eHl1H MR M0611JibHblX ycTpOHCTB np11MeHReTCR BCTpoeHHbIH 6pay3ep, HO 

c ,n:onoJIH11TeJ1bHhIM11 11HTepcpei1caM11 API MR B3a11Mo,n:ei1cTBHR c KOHKpeTHbI

Ml1  M06HJibHblMI1 l1JiaTcpopMaMl1. 

•  CepuepHbie rrpWio)Kemrn: u rrpuJIO)KeHH.H )1;JIH ucTpauuaeMhIX ycTpoH:cTB, 11crroJib3YR  Nodejs  - npo113Bo,n:ttyro  OT  6pay3epa  cpe,n:y,  r,n:e  np11MeHRIOTCR 

MHOrHe  113 Tex 6a30BbIX np11Hll,11l10B,  KOTOpbie cJiy)l(aT ,ll;JIR IlOCTpoeHHR 6pay3epoB.  Hanp11Mep,  Ko,n:JavaScript BbIIlOJIHReTcR B cpe,n:e Nodejs Ha ocH0Ba

H1111 co6bITI1H. 

Atttta ,n:a)l(e  He 3HaeT,  HaCKOJibKO ei1 noBe3JIO, Tor,n:a KaK Eo6 xoporno 3TO noH11-MaeT. 11 COBeprneHHO He Ba)l(HO,  Tpe6yeTCR JIH ei1 HarmcaTh CTatt,n:apTHOe HaCTOJib

HOe  npHJIO)J{eH11e,  np11JIO)J{ett11e ;'l:JIR  M0611JlbHOro  ycTpottCTBa,  cepBepa  I1Jil1 ,ll;a)l(e BCTpa11BaeMoro ycTpOHCTBa - Bee  3Tl1  Tl1Ilbl  npHJIO)J{eHl1H  pa3,n:eJIRIOT  pR,n:  06m11x np11Hll,11l10B  CTaH,n:apTHbIX  KJil1eHTCKl1X  Be6-npHJIO)l(eHl1H.  Tion11MaR  BHyrpeHHHH 

Mexan113M ,n:ei1cTBHRjavaScript 11 pa3611pa.Hcb B 6a30BbIX HHTepcpei1cax API ,  npe,n:o

CTaBJIReMbIX 6pay3epaM11  (nanp11Mep, MR o6pa60TKl1  co6bITl1H, y  KOTOpbIX  MHOrO 

o6mero  c  MexaHH3MaMH,  npe,n:ocTaBJIReMbIM11  B  cpe,n:e  Nodejs ) ,  AHHa  MO)l(eT  3Haq11TeJibHO yKpen11Tb 11  pacll111p11Tb cB011  naBbIKl1,  KaK,  BrrpoqeM, 11  Bbl.  B xo,n:e 3Toro npoll,ecca  Bbl  MO)J{eTe  craTb  6oJiee  ytt11BepcaJihHbIM  pa3pa60Tq11KoM,  rrp1106peTR 

3HaJ-IH.H,  neo6xo,n:11Mbie M.H  pellleH11.H  caMbIX  pa3HbIX  3a,n:aq.  Bbl  CMO)J{eTe  ,n:a,)Ke  Han11caTh co6CTBeHHble 6e3cepBepHbie np11JIO)l(eHHR, IlOJIHOCTbIO pa3MemaeMbie B 06-JiaKe,  11cnoJib3YR  11nTepcpei1cbr javaScript API  (ttarrp11Mep, AWS  Lambda)  ,u:JIR  pa3-BepTbIBaH11R,  conpoBO)J{,ll;eHHR I1 ynpaBJieHHR  o6JiaqHbIMl1  KOMilOHeHTaMH  CBOero rrp11JIO)J{eHHR. 

Pe3IOMe 

Tio,n:Be,n:eM KpaTKHH 11Tor TOMY,  qTo  Bbl Y3HaJil1 113 3TOH rnaBbI. 

•  KJI11eHTCKHe  Be6-npHJIO)J{eHH.H  OTHOCRTCR  K  q11cJiy  caMbIX  pacnpocTpaneH

HbIX,  a  nOHRTHR,  11HCTPYMeHTaJibHb1e  cpe,n:cTBa  11  MeTo,n:11K11,  rrp11MeHRBlll11-ecR neKor,n:a ;'l:JIR  11x pa3pa6oTKH,  npott11KJI11  B ,n:pyr11e rrp11KJia,n:nb1e o6JiaCTl1. 

Jicttoe  IlOHHMaHHe OCHOB pa3pa60TKI1  KJil1eHTCKI1X  Be6-np11JIO)l(eHl1H  IlOMO

)l(eT  BaM  pa3pa6aTbIBaTb  rrpHJIO)J{eHl1R  ,ll;JIR  caMbIX  pa3Hb!X  npe,n:MeTHbIX  06-JiaCTeH. 

•  l.fro6bl ycoBeprneHCTBOBaTb HaBbIKH pa3pa60TKl1, BaM np11,n:eTCR OCHOBaTeJib

HO  pa3o6paTbC.H  BO  BttyrpenneM  Mexan113Me ,n:ei1cTBHR JavaScript,  a TaK*e  B 

11ncppacTpyKrype, npe,n:ocTaBJIReMOH 6pay3epaM11. 
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•  B  )J.aHI-IOH  KHl1re  OCHOBJ-IOe  BHl1MaH11e  y)J.eJUieTOI  TaKl1M  MexaHl13MaM 

JavaScript,  KaK tj:>ymm,1111,  3aMhlKaHmI tj:>yHKl�l1H l1  npOTOTl1flbl,  a TaioKe  HO

BbIM J.l3bIKOBbIM cpe;.�CTBaM JavaScript,  B TOM 'IHCJJe reHepaTopaM, o6e�aHl1J.IM, OTo6pcDKeHHJ.IM, MHO)l(eCTBaM H MO)J.yJJJ.IM. 

•  Ko)J.JavaScript MmKe-r BhlfIOJIHJ.lThCJ.I B caMblX pa3HhIX cpe)J.ax, HO npe)l()J.e scero B 6pay3epe - cpe)J.e, c KOTopoH: see Ha'IttI-IaeTrn l1 KOTopoH: 6y)J.eT y)J.eJJeI-Io OCI-IOBI-IOe BHHMaHHe B )J.aHHOH KHHre . 

•  TIOMHMO JavaScript, B )J,aJ-IHOH  KI-Ittre  6y)J.yT  HCCJJe)J.OBaHbl  BttyTpeHHHe  Mexa

HH3Mbl pa6oTbI 6pay3epos, B TOM �mcJJe  MO)J.eJib DOM (cTPYKTYPttpoBaHHoe npe,[1,cTaBJieH11e nOJih30BaTeJihCKoro HHTeptj:>eH:ca se6-crpaHHQb1) 11 co6hlnrn, fIOCKOJlbKY KJil1eHTCKHe se6-npHJIO)l(eHHJ.I ynpaBJJJ.lIOTCJ.I co6bITHJ.IMl1. 

•  Tio)J.06Hbie HCCJJe)J.OBaHl1J.l 6y)J.yT npose)J,eHbl B )J,aHHOH KH11re c �JeTOM HOpM 

nepe)J.OBOH npaKTHKH nporpaMMttposaHl15I: OTJJa)J.KH, TeCTttposaHHJ.l H aHaJIH3a npott3BO)J.HTeJibHOCTH npttKJia)J.HOro KO)J.a. 









Co3aauue cmpauu1ft'bt 

6  au1-laMUriteC1COM 

B  3TOVI  rnase ... 

•  CTa,u,1u1 JKH3Hettttoro u;m01a Be6-rrpillloJKeHHH 

•  06pa6oTKa Ko.n;a HTML ,zvrn rro1ryqemrn Be6-CTpaHHU:hI 

•  IlopH,ll;OK BbIIIOJIHeHHH KO,ll;a JavaScript 

•  ,l(OCTllJKeHHe cornacoBaHHOCTH .n;di:cTBHH c  IIOMOJ.l(bIO c;o6bITMH 

•  U:ttKJI OJKH,ll;aHmI co6hITHH 

Harne  HCCJie,ll;OBam1e JavaScript  BbIIIOJIH.HeTC.H  B  KOHTeKCTe  KJIHeHTCKHX  Be6-rrpttJimKeHHH  H  6payaepa  B  KatieCTBe  HHTeprrpeTaTopa,  BbIIIOJIH.HIOI.Uero  KO,!I; JavaScript.  qT06hI  3aJIOJKHTb rrpO'IHOe  OCHOBaHtte,  OIIHpaHCb  Ha  KOTopoe  MOJKHO 

rrpo;:i:omKHTh  11ccJie.n;osaH11e JavaScript KaK .H3hIKa H  6payaepa KaK IIJianpopMbI,  MhI 

,ll;OJIJKHbl  pa3b.HCHHTb  CHatiaJia  Beeb  JKH3HeHHblH  ll;HKJI  Be6-rrpHJIOJKeHH.H  l1  BbHIC

HHTb,  KaKHM o6pa30M Ko.n;JavaScript BIIHCbIBaeTC.H B 3TOT JKH3HeHI-IblH ll;HKJI. 

B 3Toi1: rnaBe JKH3HeHHhitt U:HKJI KJIHeHTCKHX se6-rrpillloJKeHHtt 6y.n;eT TI.UaTeJihHO 

HCCJie.n;osaH, Ha'IHHaH c MOMeHTa 3anpoca CTpaHHD;bI, rrpo,JJ;OJI)KaH pa3JIH<iHbIMH B3a

HMO)J;CHCTBH.HMH  c  IIOJih30BaTe11eM  11  KOH<iaH  3aKpbITHeM  se6-cTpaHHU:hI.  Ctta<ia;1a Mbl  BbHICHHM,  KaKHM  o6pa30M  CTpaHm_�a  C03,JJ;aeTC.H  B  pe3yJihTaTe  o6pa60TKH  I<O,JJ;a HTML. 3aTeM ylJ:eJrnM BHHMaHHe BbIIIOJIHeHHIO Ko.n;aJavaScript,  KOTOpbIH  s OCHOB

HOM np11.n;aeT .n;11ttaMH<iHOCTh cTpaHHQaM.  H, ttaKotteu;, paccMOTpHM nopH.D;OK o6pa60TKH co6hITHH,  <iT06bI CTaJIO IIOH.HTHO,  KaK pa3pa6aTbIBaTb HHTepaKTHBHhie npH

JIO)KCHH.H, peanrpYIOLUHC Ha ;:i:ettCTBH.H IIOJib30BaTeJiett. 

B  xo.n;e  3Toro  rrpou:ecca  Mbl  HCCJie.n;yeM  TaKHe  IIOH.HTHH,  COCTaBJI.HIOLUHe  oc

HOBY  se6-npHJIOJKCHHH, KaK Mo.n;eJib  DOM  (cTpyKTyp11posaHHOe npe.n;cTaBJieHHe 
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se6-cTpaHl1QbI)  11 Q11KJI 0)1(11)1,aHl1H co6bITl1H, onpe)J.eJIHIO�l1H nopHJJ.OK 11X o6pa6oT

Kl1  B np11JIO)l(eHl1HX. 

3HaeTe n111 Bbl? 

BcerAa 111-1 6 pay3ep <t>opM1-1 pyeT crpa H 1-1 u,y T04H O  no 3aAa H HOH HTML-pa3MerKe? 

(KO/lbKO co6blTl-I H MO}!(eT OAHOBpeMeHHO o6pa6aTblBaTb se6-n p1-1110}!(eH1-1e? 

no4eMy  s  6pay3epax AO/l}!{Ha 6b1Tb opraH1-13osaHa o4epeAb co6b1rni1 AllR  1-1x 06pa6orK1-1? 

2  1 06�ee npeACTaeneHHe o >KM3HeHHOM L\"1Kne 

. 

. 

ee6-npHno>KeHHSI 

)l{113HeHHblH  Q11KJI  Tl1Ill1'-IHOro  KJil1eHTCKOro  se6-np11JIO)l(eHl1H  Ha'll1HaeTCH  c BBOJJ.a noJib30BaTeJieM URL B noJie aJJ.peca 11JI11 �eJI'IKa Ha CChIJIKe B OKHe  6pay3epa . 

.Il:onycTHM, Tpe6yeTCH  HaHTl1  KaKoi1-H116yJJ.b TepM11H,  nepett)J,H  Ha  Ha'laJibHYIO  CTpa

HHQY  no11cKosoiI  MarrmHhI  Google.  C  STOH  QeJibIO  B  noJie  aJJ.peca  BBOJJ.11TCH  URL 

( www . googl e . c om)  0, KaK noI<a3aHo Ha p11c. 2 . 1 ,  CJteBa BBejJxy. 

e 

,[l.ei;lcrs1-1H no11b30Bare11H 

,[l.ei;lcrn1-1H 6pay3epa 

,[l.ei;lcrsvrn cepsepa 

0 8BOAHT URL 

[] (1-1111-1 u,e11Kaer 

f) Cocras11Her 3anpoc 

Ha ccbl11Ke) 

� 

1-1 nocb111aer ero cepsepy 

D  /  8 BbtnOl1HHer AeikTBHH 

1-1111-1 no11yyaer pecypc; 

.. ..  Gt ... �  0 06pa6aTb!BaeT KOA 

nOCbtl1aer OTBeT K111'1eHry 

< / > 

HTML, CSS 1-1 

JavaScript 1-1 cpopMHpyer B 1-1rore crpaHHLIY 

i 

O KoHTpo111-1pyer OYepeAb 

co6blrnei, o6pa6aTblsaH 

11106b1e co6btrnH 

no OYepeAH 

>Kl'13HeHHb!Ci l.(1'1Kl1 

se6-np1-1110JKeH1-1H 

3asepwaercH 

PHC.  2.1.  >K1113HeHHblH Ll,111K/1  K/1111eHTCKOrO  se6-np111110>1<eH111R  Ha4111HaeTCR  c  BBOAa  nO/lb30BaTe/leM 

aApeca  ee6-cai1ra  ( 11111111  w,e114Ka  Ha  ccb111Ke)  111  3asepwaercR,  KOrAa  no11b3osare11b  noK111Aaer  ee6-crpaH1-1u,y. OH COCTOll1T 1113 ABYX CTaAll1H: C0300HUR cmpaHULjbl 111 o6pa6omKU C06btmui:i 
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OT HMemr IIOJih30BaTeJrn: 6pay3ep COCTaBJI.HeT 3arrpoc, IIOChIJiaeMhlH cepBepy 8 , KOTOphlH o6pa6aTbmaeT 3arrpoc  8 H cocTaBJI.HeT OTBeT - KaK npamrno, H3 HTMLpa3MeTKH,  CSS-rrpaBHJI  cnrneBoro  ocpopMJieHH.H  H  KOJJ,a javaScript.  11MeHHO  B  TOT 

MOMeHT,  l<OrJJ,a  6pay3ep  IlOJly<IaeT  OTBeT  0, H  HaqHHaeTC.H )l(lf3HeI-IHblH  ll;HKJI  KJIHeHTCKOrO Be6-npHJIO)KeHH.H. 

10meHTCKHe  se6-npHJIO)KeHH.H OTHOC.HTC.H K THrry rrpHJIO)KeHHH c rpacpuqeCKl1M 

IIOJib30BaTeJibCKl1M HHTepcpei1coM  (fI111) , noaTOMY HX )Kl13HeHHblH ll;l1KJI IIOBTOp.HeT Te )Ke caMble CTaJJ,HH, LJTO l1 y npHJIO)KeHHH c fI111  ( HaCTOJlbHblX HJII1 Jl,JIH M06HJib

HblX ycTpOHCTB). B  qaCTHOCTH,  OH BbIIIOJIH.HeTC.H B CJieJJ,yIOIIIHe JJ,Be CTaJJ,1111. 

•  Co3,l),aune CTJ>aHHU:hI. YcTaHOBI<a noJib30BaTeJibCKoro HHTepcpei1ca. 

•  06pa6oTKa co6bITHH. BxoJJ, B  IJ;HKJI  O)KHJJ,aHH.H  co6bJTHH  0, rrpu  ttacryrrJ1e

HHH KOTOpblX Bbl3bJBalOTC.H o6pa6oTqHKH C06blTHH  0. 

)K113HeH1-lblH ll;HKJI  Be6-rrpHJIO)l<eHl·'l.H 3aBeprnaeTC.H B TOT MOMeHT,  KOr;.1,a fl0Jlh30-BaTeJib 3aKpbrnaeT HJIH IlOKHJJ,aeT se6-cTpaHHU:Y 8. 

A Tenepb paccMoTpHM rrp11Mep se6-npHJIO)Kemrn c npocTbIM fI111, pear11py10I1Iero Ha JJ,eHCTBH.H no11b30BaTe1rn. Bc.HKHH pa3, KOrJJ,a rroJib30BaTeJ1b nepeMeIIIaeT MbIIllh HJIH 

IIIeJIKaeT KHOilKOH MbIIllH Ha crpatt11u;e,  OTo6pa)l<aeTCH coo6I1IeHHe . .D:aHHbIM npttMepoM Be6-rrpHJIO)KeHH.H Mbl 6yJJ,eM IlOJlb30BaTbCH Ha rrpOT.H)l<eHHH BCeH 3TOH rJiaBbI. 

n111cT111Hr 2. 1 .  He6onbwoe ee6-np111no>1<:eH111e c rm1, pearnpyio�ee Ha co6blTlllSI 

< ! DOCTYPE  html> 

<html> 

<head> 

<t it le >Web  app  l i fecyc l e < / t i t l e > 

<style> 

#first  {  color :  green ; }  

# second  {  color :  red ; } 

< / st yle> 

< / head> 

<body> 

<ul  id= " first"></ul> 

< s c r ipt > 

funct ion  addMe s sage ( e l ement ,  mes s age )  { 

OnpeAenHTb 

var  me ssageEl ement  =  document . c reateE l ement ( " l i " ) ; cjlyHKLIHIO, 

mes sageElement . textCont ent  = me s sage ; 

3anHcb1eaio111yio 

e l ement . appendCh i l d (me s s ageElement ) ; 

coo6111eH11e e 3neMeHT 

var  f i rs t   =  document . ge t E l ementByid ( " fi r st " ) ; addMe ssage ( f irst ,  " Page  l oading" ) ; 

</ script> 

noAKnlOIO'IHTb 

<ul  id=" second"></ul> 

o6pa60T'lMK C06btTMM 

nepeMe111eHHR MblWH 

< s c r ipt > 

K reny AOKyMeHTa 

document . body . addEventListene r ( "mousemove " ,   function ( )   { 
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var  second =  document . getElementByi d ( " second" ) ;   noAKnto�HTb o6pa6or· 

addMes sage ( second,  " Event :  mousemove " ) ; 

�HK C06b1THM OT 11.1en�· 

} )  ; 

KOB KHOOKOM MblWH 

K reny ADKyMeHTa 

document . body . addEven t L i stener ( " c l i c k " ,  funct ion ( )  { 

var  second  =  document . get E l ementByid ( " second " )  ; addMessage ( se cond,  " Event :  c l i ck " ) ; 

} )  ; 

< / s cript> 

< / body> 

< / html > 

CHaqana B ;rn:cnrnre 2 . 1  onpe;11;e;rn10TCJI ;'];Ba CSS-npaBi-rna cT11J1eBoro ocpopMJJe· 

Hl151 ( # f i r s t 11  # s econd) ,  KOTOpb1e o603HaLiaIOT UBeT TeKCTa B 3JleMeHTax pa3MeT· 

Kl1 11;'];eHT11cp11KaTopaM11 f i r s t 11 s econd, 'IT06hI 11X MO)l(HO 6hIJIO JJerKo pa3Jll1LJaTb. 

3aTeM 3JleMeHT pa3MeTKl1 Cil'l1CKa c 11;11;eHT11cp11KaTopoM f i r s t  onpe;11;eJ15IeTCJ! CJJetzy· 

IOIIl,11M o6pa30M: 

<ul  id= " first " >< / ul> 

.l(a;1ee onpe;11;e;rneTrn cpyHKU11R a ddMes sage ( ) ,  np11 BhI30Be KOTopoti: co3;11;aeTcR 

HOBhIH 3JleMeHT MapKttpoBa1-moro Cill1CKa, 3a;11;aeTC5I ero TeKCTOBOe co;11;epM11Moe, a 3aTeM OH ;11;06aBJl5JeTCJI K cyI11eCTBYIOI11eMY 3JleMeHry pa3MeTKl1: funct ion  addMes sage ( e lement ,  mes sage )  { 

var  messageEl ement  =  document . createElement ( " l i " ) ; me ssageElement . textContent  = message ; 

element . appendCh i l d (messageElement ) ; 

BcJJe;'l; 3a 3Tl1M BhI3hIBaeTcJI BcrpoeHHbIH MeTO;'J; getElement Byid ( )  MR 113BJJe· 

'IeHl151 3JleMeHTa c 11;�eHTI1cp11KaTopoM f i r s t  113 ;'J;OK)'MeHTa, a 3aTeM B Hero 3alll1Chl· 

BaeTcJI coo6I11eH11e, 113Be11�a10I11ee o 3arpy3Ke cTpaHHUhI, KaK noKa3aHo H11Me. 

var  first =  document . getElementByid ( " f i r st " ) ; addMes s age ( fi r s t ,   " Page  loading " ) ; 

.l(anee  onpe;11;e1rneTC5I  eIIl,e  0;'1;11H  3JleMeHT pa3MeTKl1  Cill1CKa,  HO  Ha 3TOT  pa3 -

c H;');eHTHcpttKaTopoM se cond: 

<ul  id=" second " >< /u l > 

11 ,  HaKOHeu,  K Te11y Be6-cTpaHHUbI IlO;'l;KJIJO'IaJOTCJI ;'];Ba 06pa60T'IHI<a co6bITI1H. 

Ctta'!aJJa ;11;06aBJ1J1eTcJI o6pa6oT'IHK co6bITHH mousemove ,  KOTOpbIH BbrnomrneTCH 

BCRKHH pa3, Kor.n:a noJJb30BaTeJJh nepeMeIIl,aeT MbIIllb. B aToM 06pa60TL1J1Ke BhI3hIBaeTC51 cpyHKUHR addMes sage ( )  ;');JJJI 3anttcH coo6I11emrn " Event :  mous emove " n aJJe

MeHT pa3MeTKH CilHCKa second: 

document . body . addEventLi stener ( "mou semove " ,   funct ion ( ) var  second  =  document . getEleme ntByid ( " second" ) ; addMes sage ( second,  " Event :  mousemove " ) ; 

} )  ; 
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3aTeM  perH.cTpttpyeTC51  o6pa6oTqHK co6hlTHH  c l i c k ,   KOTOpblH BbIIIOJIH5leTC51 

BC51KHH pa3, Kor.11:a IlOJlb30BaTeJib lf(eJIKaeT KHOIIKOH MblllIH Ha CTpaHl1Qe. B HeM TaK

JKe BhIBO.ll:RTCR coo6meHttR " Event :  c l i c k "  B aJieMeHT pa3MeTKH cnttcKa s e cond, KaK ITOKa3aHO HHJI<e. 

document . body . addEventListener ( " cl i c k " ,  funct ion ( )  { 

var  second =  document . getElementBy i d ( " second" ) ; addMess age ( se cond,  " Event :  c l i c k " )  ; 

} ) ; Ha p11c. 2.2 np11Be.11:eH pe3yJibTaT BhIIIOJIHeHl151 .11:aHHoro Be6-np11J1011<eHHR nptt ero B3aHMO.ll:eilcTBl1H c ITOJlb30BaTeJieM. 

@Registering event handlers  x 

127 .0.0.1 :8080/chapter-02/list ...  :,. 

•  Page loading 

• 

E"cnt: mous1�movc 

•  Ev<.mt: mous�movc 

•  Event: muuscmove 

•  Event  mouscmove 

•  Evenr- click 

PHC.  2.2.  npi-i  BblnOllHeHl-1"1 KOAa  "13 /1"1CT"1Hra 2.1  Ha  crpaHl-11..\e  BblBOAHTCfl  pa3Hble C006U.\e

H"1H B 3aB"1C"1MOCrn OT Aei1CTB"1i1 nO/lb30BaTe/1H 

B CJ1e.11:y1olf(HX pa3.11:eJiax Mbl BOCITOJlb3YeMC51 aTHM npH.MepoM .ll:Jl51 HCCJle.lJ:OBaHH51 

H .11:eMOHCTpaQl1l1 pa3JIH.q1151 Me)K.lJ:Y cra.11:11RMH /KH3HeHI-IOro Ql1KJia Be6-npttJIO)KeI-Il151. 

A Teneph .11:aBafrre nepeH:.11:eM K aTany co3.11:aH11R Be6-cTpaHHQhI. 

2 . 2 .  CTSAMSI C03ASHMSI crpaHM'-'bl 

qT06hl CTaJIO B03MO)J(HbIM B3al1MO.lJ:eHCTBl1e c ITOJlh30BaTeJieM l1Jll1 OTo6pa)J(eHtte 

.11:aHHOrO Be6-npHJ1011<eHH5l,  Heo6XO.lJ:HMO CHaqaJia C03.lJ:aTb CTpaH11Qy, HCX0.11:51 113 l1HcpopMaQHH, noJiyi-1aeMoH: OT cepBepa B OTBeTe, KaK npaB11J10, cocTORlf(eM 113 HTMLpa3MeTKl1,  CSS-npaB11JI  CTHJieBoro  ocpopMJieH11R  l1  Ko.11:a JavaScript.  Ha3HaqeHHC 

aTOH CTa.lJ:HH - ycTaHOBHTb ITOJlb30BaTeJibCKHH .HHTepcpeH:c Be6-npm1011<eHH5l, H aTO 

.11:eJiaeTC5l B .ll:Ba OT.lJ:eJihHbIX aTana. 

1.  CHHTaKc.HqecKHH aHaJIH3 HTML-pa3MeTI<.H .H nocTpoe1-rne o6beKTHoH: Mo.11:e

JIH .lJ:OI<yMeHTa (DOM). 

2.  BhIIIOJIHeHHe I<o.11:aJavaScript. 

Ha nepBoM aTane 6pay3ep o6pa6aThrnaeT Y3JihI  HTML-pa3MeTK.H .11:0I<yMeHTa,  a Ha BTopoM aTarre BhIIIOJ11-rneTcR cQeHapttH: JavaScript BCRirn:tt pa3,  Kor.11:a  B  HTMLpa3MeTI<e BCTpeqaeTCR crreI�.HaJihHhIH a11eMeHT s cript , co.11:ep11<alf(.HH Ko.11:JavaScript HJIH CCbIJIKY Ha Hero. Ha CTa.lJ:HH C03.lJ:aHH51 CTpaHHQbI 6pay3ep MO)KCT nepexo�(HTb OT O.lJ:HOro H3 CJT.HX aTaIIOB K .ll:pyroMy CTOJlbKO pa3, CKOJibKO noTpe6yeTC51 ( pttc. 2.3 ) . 

















46 

lfacm'b I. Pa.1M'U1i'lca 

2 . 2 . 1 .  CMHTaKCM'feCKMM aHanMa KOAa HTML 

M nocrpoeHMe MOAenM DOM 

CTa,11;1rn co3;J;amrn: cTpaHttIJ;hI Hal.fttHacToI c nonyt.JCHttH 6pay3cpoM Ko.n;a HTML, Ha OCHOBe KOToporo OH CTpottT IlOJlb30BaTeJibCKl1H 11HTepcpe1k CTpaHHIJ;hl. c :=now IJ;CJihlO 6pay3cp npott3BO.D;ttT cttHTaKCttl.fCCKttH aHaJitt3 KO/J;a  HTML no oT.n;eJibHbIM 

3JieMCHTaM HTML-pa3MCTKtt 11 cTpottT MO.D;CJih DOM - CTPYKTYPttpoBaHHoc npc.n;cTaBJICHHC HTML-cTpaHHl,bI, r.n;c Ka)K.D;bIH 3JICMCHT HTML-pa3MeTKtt npe.n;cTaBJien oT.n;eJibHhIM Y3JIOM .n;epeBa. B Ka'ICCTBe npttMepa Ha p11c. 2.4 noKa3ana Mo.n;eJib DOM 

CTpaHHIJ;bI, nocTpOCHHaH BnJIOTh .n;o nOHBJICHHH 3JieMeHTa pa3MCTKH s cript . 

06paTttTe BH11Man11e na TO, 'ITO y3JihI na pttc. 2.4 opraHtt30BaHbI TaKttM o6pa3oM , tIT061>1 y  Ka)K.D;Oro  113  n11x,  KpoMc ncpBoro  (KopHcBoro y3J1a  html  0) 61>IJI  Jlttllib o.n;HH  po.n;ttTCJibCKHH y3cJ1.  HanpttMcp, y3eJ1 html  0  HBJI51CTCH  po.n;ttTCJihCKHM .n;;rn y3Jia head 8. B TO )KC BpcMH y Ka)K.n;oro y3J1a MO)KCT 61>1Tb mo6oe KOJIH'ICCTBO .n;oqcpH11x Y3JIOB, Hanp11Mcp, Y3JihI head 8 11 body 8 ,  51BJI.HIOTrn .n;oqcpHHMH .D;JI51 Y3Jia html  O. Y3JihI, nopo)K.D;CHHhrc OT o.n;Horo 11 Toro )KC 3JICMCHTa,  Ha3hIBaIOTCH poacmeeu'li'bt.MU. TaK, Y3JibI head 8 H body 8 HBJI.HIOTC51 po.n;crncHHbIMH. 

.QeHcrs11� nonb3osare1m 

.QeHcrs11� 6pay3epa 

D-= 

.QeHCTBl1H cepsepa 

0 BBOA11T URL (11n11 

[[] 

f) Cocrasmier 3anpoc 11 

U1enKaer Ha ccblnKe) 

� D 

i 

YecK11H 

j 

8 BbinonHHer A8HCTB11H 11n11 

: 

aHan113 

, 

nonyYaer pecypc· nocb1naer 

C03MH11e crpaHl11.\bl  i  HTML-pa3- i  O 06  6 

orser Knl1eHry  ' 

: 

M8TKl1 11 

: 

pa  aTblBaer 

: 

C03AaHl1e 

: 

KOA HTML,. CSS 

MOA8fll1 DOM  i 

11 JavaScript 11 

: 

tjlopM11pyer 

Bbl non He-

Hl18 KOAa 

JavaScript 

' 

' ' 

' 

G 

L--------

PHC. 2.3. CTaA11il C03AaHHil CTpaHHU,bl Ha4HHaeTCil B TOT MOMeHT, KOrAa 6pay3ep no11y4aeT KOA CTpaH11U,b1. 0Ha n po1-1cxOAl1T B ABa 3Tana: CHaYa11a CHHTaKrnYeCK11i1 aHa11113 HTML-pa3MeTKH, a 3aTeM nocTpoeH1-1e MOAe111-1 DOM 11 Bbln011HeH11e KOAa JavaScript 
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CJie.u;yeT oco6o rro)J;qepKttyrh, qTo HTML-pa3MeTKa H  Mo,neJib DOM - He o,nHo l1 TO )l(e, XOT5l OHH l1 TeCHO CB5l3aHbl, rrpttqeM rrocJie,!J;H5l5l CTpOHTCJl Ha OCHOBaHH:lf rrepsoti. Ko,n HTML cJie.u;yeT paccMaTpwsaTb B KaqecTBe o6pa:n,t,a, no KOTopoMy 6pay3ep cTpo11T rrepsottaqaJihttyIO MO,!J;eJib DOM, a no cymecTsy,  -rrOJih30BaTeJihCKHH 

HHTepcpeiiic  CTpaHH:QbI.  Epay3ep MO)l(eT JJ:aMe 11crrpaBH:Tb ourn6K11, 06Hapy)l(11Bae

Mble B TaKoM o6pa3Qe, qT06h1 rrocTpo11Tb rrpamrnhHYIO MOJJ:CJih DOM. PaccMoTpHM 

Harn»,!J;HhIH TOMY rrp11Mep, rrp11seti;eHHhIH Ha p11c. 2.5. 

Ha p11c.  2.5 rrp11seti;eH rrpocToti rrp11Mep HeKoppeKTHoro Ko,na HTML, r,!J;e a11e

MeHT pa3MeTKH a63aua pa3Meu�aeTC5l B aJieMeHTe pa3MCTKH head. BeJJ:b aJieMeHT pa3MCTKH head rrpeJJ:Ha3Haqett M» rrpeti;ocTaBJieHM» o6meti 11HcpopMauw11 o cTpaHHQe, Harrp11Mep, ee 3arOJIOBKa, KOJJ:MPOBKM CHMBOJIOB, BHelllHMX cpaHJIOB co CTHJICBbIMH 

Ta6JIHQaMI1  l1  cueHap11eB ,  HO He ,UJI5l orrpe,ueJieHMJl COJJ:Cp)l(I1MOI'O CTpaHMUhl,  KaK 

B  ,i:i;aHHOM  rrp11Mepe.  TaKa.H  HTML-pa3MeTKa  cq11TaeTC.H  orn116oqHoH,  H  rroaToMy 6paY3ep "MoJiqa" ee 11crrpaBJI.HeT, cTpo» rrpaBHJihttyIO Mo,neJib DOM,  KaK rroKa3aHo p11c.  2.5, cnpaea.  B ::>TOM Mo,neJIH aJieMeHT pa3MCTKM a63aua pa3MemaeTc.H B aJieMeH

Te pa3MeTKl1 body, r,ue 11 ,!J;OJI)l(HO I-IaXO,!J;l1TbC5l co,uep)l(HMOe crpaHMQbl. 

0 

KoA HTML 

< ! DOCTYPE  html> 

0 <html> 

f) <head> 

0 

8 <title>  Web  app  lifecycle  </title> 

e <style> 

e  #first  {  color :  green; ) 

#second  {  color :  red; ) 

< / style> 

< / head> 

0 <body> 

0 Webapp 

e #first{ ... 

4!i) function  addMessage ( ... 

e <ul  id="first"></ul> 

lifecycle 

#second { ... 

e <script> 

1-- ------- ---- --------------' 

function  addMes sage (element,  message) { 

' ' 

' '  ill

' 

' 

var  messageElement  =  document . createElement ( " l i " ) ; 

: 

A 

l 

:

: 

4!i) 

' 

me ssageElement . textContent  =  message; 

' 

' 

' ' 

elemen t . appendChild (messageElement ) ; 

' 

' 

' 

i  B 

C 

D 

l 

' 

' 

' 

' 

' 

' 

!_ _ ------------------------_ J 

Y3en A srnmiercR POA14Ten I 

bCKl4M MR y3nos B, C, D 

Y3nb1  B, C, D RBmllOTCR AOY8PH14Ml4 MR y3na A 

Y3nb1  B, C, D RBnRIOTCR poACTB8HHbJMl4 

PMC. 2.4.  K TOMY MOM8HTy,  KOrAa 6pay3ep o6Hapy>Kl4T nepBbJi';i 3118M8HT pa3M8TKl4 script, OH y>Ke nocrpo111r MOAellb  DOM 1113 HecKOllbKl4X 311eMeHTOB HTM L-pa3MeTKl4 (y311 b1 cnpaea) 









!-------------------------------------------: 

,-------------------------------------------i 

' 

' 

' 

' 

' 

' 

HeKOppeKTHbli.1 KOA HTML i ' 

i ' 

<html> 

<head> 

<p> 

Hel l o  

</p> 

</head> 

<body> 

< /body> 

< /html> 

l ___________________________________________ j 

\ 

\ 

0wH6Ka: 3neMeHTbl pa3MeTKM 

COAep>KMMOro (HanpHMep, 

MoAenb DOM , yKa3aHHasi 

MoAenb DOM, nony'leHHasi 

a63a1.1ee - p) AOn>KHbl 6b1Tb 

B KOAe HTML 

a pe3ynbrare HcnpaeneHHM 

AO'lepHHMH AnSI 3neMeHra 

e 6pay3epe 

pa3MeTKM body' HO He head! 

PMC.  2.5.  np111Mep HeKoppeKTHOi1 HTM L-pa3MeTKll1, 111cn pas11eHHOi1 6pay3epoM 

Cne ... 1.1<S>111Ka ... 1.11.1 HTML ..., DOM 

B  H acrnRw,ee  speMR  Aei1crnyer  sepc111 R  HTMLS  R3b1 Ka  HTML,  cneu,111Q>111 Kau,111R  KOTOporo AOCTYnHa  no  aApecy https : / /html . spec . whatwg . org/.  Ec11111  >Ke Tpe6yeTcR  6011ee  YA06HaR  AflR  YTeH111R  AOKyMeHTau,111R,  ro  peKoMeHAYeTCR  pyKOBOACTBO 

no  HTMLS  or  KOMnaH111111  M ozilla,  AOCTYnHoe  no  aApecy  https : I /developer . 

moz i l la . org/en-US / docs/Web/Guide/HTML/HTML5. 

C  APvroi1  cropoH bl,  pa30111rne  MOAe11 111  DOM  npo111cxoAlllT  MeAfleHHee.  B  HacroRw,ee speMR Aei1 crsyeT sepc111R  DOM3,  cneu,111Q>111 Kau,111R  Koropoi1 AOCTYnHa no aApecy https : I /dom . spec . whatwg . org/. lt1 B 3TOM c11y4ae KOMnaHlllR Mozilla noworos11111a 6011ee YA06Hyl0 AflR 4TeHl!IR AOKyMeHrau,111 10, AOCTYnHylO no aApecy https : I I developer . mo z i l l a . org/ru/docs /DOM/DOM_Reference. 

B  npori:ecce  C03.l(amrn  cTpatt11U:bI  6pay3ep  MO)KeT  06ttapy)K11Tb  cneu:mUihHhitt T11n  ;:)JieMettTa  HTML-pa3MeTKl1  s cript, KOTOpbitt  cJiy)K11T  MR  BKJI1oqeHm1  KO.l(a JavaScript  B  cocTaB cTpaH11U:hI.  Kor.l(a  B  HTML-pa3MeTKe  BCTpeqaeTrn  TaKOtt  3Jie

MeHT,  6pay3ep np11ocTaHaBJil1BaeT nocTpoen11e MO.l(eJI11 DOM 113 KO.l(a  HTML 11 nat.mHaeT BhIIlOJIHeHtte KO.l(aJavaScript. 

2 . 2 . 2 .  BbmonHeH1r1e KOAa JavaScript 

Bech KO,l( JavaScript,  CO.l(ep)KaU'(11HC51  B  3JieMeHTe  pa:3MeTKl1  script, BbIIlOJII-rneTC51  BcrpoeHHhIM  B  6pay3ep  HHTepnpeTaTopoM JavaScript,  nanpttMep,  .l(BH)l<KOM 

Spidermonkey B 6pay3epe Firefox, VS - B 6pay3epax Chrome 11 Opera HJIH Chakra -

B  6paY3epe  Microsoft  Edge  (ttJIH  Internet Explorer) .  OcnonHoe  Ha3Ha .. reHtte  KOJ.(a 
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JavaScript - o6ecne'll1Tb ,ll;l1HaMl1'lHOCTb CTpaHHU:bI, 11 c 3TOH u;eJibIO 6pay3ep npe

,ll;OCTaBJIJleT m-ITepcpeifc API 11epe3 rno6aJihHhIH o6beKT, KOTOph1if MO)l<eT 6hITb 11c

TIOJ1b30BaH 11ttTepnpeTaTopoM JavaScript MR s3a11Mo,11;eifcTs1151 co cTpatt11u;e11. 11 ee Bl1,11;0113MeHeHl151. 

rno6anbHble o6beKTbl B JavaScript 

I1cxo.a;tto 6pay3ep ,11;eJ1aeT .a;ocryntthIM MR 11HTepnperaTopa JavaScript rno6aJih

Hbltt 06beKT window, npe,11;cTaBJ15IIOm11if OKHO, B KOTopoM OTo6p(l)l{aeTC51 CTpatt11u;a. 

06beKT wi ndow 51BJl51eTC51  ucxoa1-l'bl.M rJI06aJibHbIM 06beKTOM, <1epe3  KOTOpbIH CTa

HOB51TC51  .a;ocrynttb1M11  see  OCTaJihHhie rno6aJihHhie  o6oeKTbI,  nepeMeHHhie  (.a;a)l{e Te, <ITO onpe,11;eJ15IIOTCH noJib30BaTeJieM) 11 11HTepcpettchI API 6pay3epa. K 1111cJ1y ca

MhIX B(l)l{HblX CBOHCTB rno6aJihHOrO 06beKTa window OTHOCl1TC51 o6beKT document , npe,11;cTaBJ1R10m11H:  Mo.a;eJih  DOM  TeKYmeH:  cTpam1u;h1.  I1cnoJih3YJI  aToT  o6beKT  s Ko.a;e JavaScript, MO)l{HO 113MeHl1Th Mo,11;eJ1h DOM .a;o mo6oif cTeneHH, BH,ll;Ol13MeHHR 

11J111 y.a;aJIRR cy�ecTsy10m11e s Heil aJ1eMeHTb1 11 .a;aJKe co3;�asan 11  sso,11;51 HOBhie. 

PaccMoTpHM cJ1e.a;y10my10 CTPOKY Ko.a;a 113 J111cT11ttra 2. 1 : var  f i r s t   =  document . getElementByi d ( " f i rs t " ) ; B aToif CTpoKe  Ko.a;a rno6aJihHbitt o6beKT document 11crrOJ1h3YeTcR ,ll;JIR Bh16opa aJieMettTa c 11.a;ettT11cp11KaTopoM first 113 Mo.a;e;m DOM 11 ero np11csa11samrn nepe

Memwif f i r s t .  EJ1aro.a;ap51 aToMy s Ko.a;e JavaScript MO)l<Ho .a;aJiee npo113secT11 sce

B03MO)l{J-Ibie M0,11;11cp11KaU:1111 .a;aHHOro 3JieMeHTa, B TOM 4HCJie 113MeHl1Tb ero TeKCTOsoe co.a;ep)l{HMOe, BH,11;0113MeJ-Il1Tb ero aTpH6YThI, ,11;11HaMl1'leCKl1 C03,ll;aTb 11 BBeCTl1 B 

Hero HOBbie nopo)l{,11;eHHb1e aJ1eMeHTb1 11 .a;aJKe y.a;aJIHTb a11eMeHT 113 MO,ll,eJIH DOM. 

HHTepct>eli'ICbl API 6pay3epoe 

Ha  nporn>1<eHH H  BCeH  3TOH  KHHrl-1  Mbl  6yAeM  n0/1b30BaTbCR  PRAOM  BCTpoeH HblX 

B  6pay3ep  06beKTOB  1-1  <j>yHKU,HH  (HanpHMep,  rno6a11bHblMH  06beKTaMH  window 1-1  document). K  co>1<a11eH1-110,  s 3TOH  KHHre He/1b3R oxsarnrb see, 4TO nOAAep>1<1-1saercR  6pay3epaMH, nOCKO/lbKY OHa noCBRW,eHa R3blKY JavaScript.  npaBAa,  KOMnaHHR 

Mozilla npeAocras11ReT yA06Hy10 AOKyMeHrau,1-110 no aApecy https : I I developer . 

moz i l l a . org/ru/docs /Web/API,  rAe  MO>KHO  03HaKOMHTbCR  c  cospeMeHHblM 

COCTOR HHeM H HTep<j>eHCOB API 6pay3epa AllR  pa3pa60TKH se6-np1-1110>1<eHHH. 

I1TaK, .a;as o6mee nounT11e o rno6aJihHbIX o6beKTax 6pay3epa,  nepeif.a;eM K paccM0Tpett1110 .a;syx .a;pyr11x THTIOB Ko.a;aJavaScript, KOTopb1e onpe.a;e1rn10T, Kor.a;a 11MeH

Ho CJie.a;yeT BbIITOJIH51Tb 3TOT KO,ll,. 

Pa3Hble nmb1 KOAa JavaScript 

B  u;eJIOM  pa3JIWiaIOT .a;sa T11na l<O,ll;a JavaScript:  z.rw6a.tl'b1-l11tU xoa H  xoa ifjyux�uu. 

CTp11Mep,  np11se,11;eHHhitt  s J111cT11Hre  2.2,  noMO)l{e"r  J1rn11e  noHRTh  OTJIH4HH  aT11x 

.a;syx THllOB KO.a;a. 

fJiaBHOe OTJIH<rne 3THX ,l(Byx THllOB KO,l(a 3aKJIIOLJaeTOI  B  Mecre  HX pacnOJIO)l{e

HHH.  B 'laCTHOCTH,  K0,11;,  CO,ll,ep)l{am11ifc51 B TeJie cpyimu;1111, Ha3hIBaeTC51 xoao.M ¢yux

�uu, a Ko.a;,  pacnoJ1ara1om11ifc51 3a npe,l(eJiaM11 scex cpyttKu;11if, - zJ1.06a.tl'b1-l'bt..M 1waoM. 
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nMCntHr 2.2. rno6anbHbl� KOA M KOA <l>YHKU,MM 

< s cript> 

function  addMe s sage ( e lement ,  message )  { 

var  mes sageEl ement  =  document . creat eElement ( " l i " ) ; mes sageElement . t extContent  = message; 

I HaXOAl1TCR B rene 

e l ement . appendCh i l d (me s sageElement ) ; 

KOA cj>yHK41111 

cj>yHKL11111 

var  f i rst =  document . getElementByi d ( " fi r st " ) ; fno6anbHblH KOA HaXOA11TCR 3a 

addMessage ( f i rs t ,   " Page  l oading " ) ; 

npeAenaM11 cj>yHKL\1111 

< / script> 

3TH ,n:Ba THIIa Ko,n:a OTJII1'Ia!OTC51 TaIOKe  rrop51.ll:KOM  HX BbIIIOJIHeHH51,  a .n:orroJIHH

TeJihHbie HX OTJII1'II151 6y.n:yr  pacCMOTpeHbl ,n:aJiee, oco6eHHO  B rnase 5. fJ106aJibHbIH 

KO,n: BbIIIOJIH5IeTC51 HI-ITeprrpeTaTopoMjavaScript  (rro,n:po6Hee 06 3TOM pe<Ib IIOtt,n:eT 

HeCKOJihKO  no3)Ke)  asT0MaTw1ecK11  cTpoKa  3a  cTpoKoli  no  Mepe  ero  no51BJieHH51. 

Hanp11Mep, B JIHCTH.Hre 2.2 np11.se,n:eHbI cpparMeHTbI rno6aJibHoro 1<0,n:a, r.n:e CHa<IaJia onpe,n:eJI5leTC51  cpyHKQH.51  addMes s age ( ) '  a  3aTeM  Bbl3bIBaeTC51  BCTpOeHHbIH  Me'ro,n: getElementByid ( )  wrn 113BJieqemrn ::iJieMerua no 11,n:eHT11cp111<aTopy first 11 ,n:aJiee cpyttKQl151  addMes s age ( ) .  3Tl1  cpparMeHTbl rno6aJibHOrO  KO,n:a  BbIIIOJIH51IOTC51  o,n:mi: 3a .n:pyr11M  no  Mepe 11x rroRBJiemrn, 1<a1< rro1<a3aHo  Ha p11c.  2.6. 

c .n:pyrott CTOpOHbl, .ll:Jl51 BblIIOJIHeHH51 KO,n:a cpyttKQ1111 np11,n:eTC5l c,n:eJiaTb eme KOe

'ITO: BblIIOJIHl1Tb rno6aJibHbIH KO,n: (ttanp11Mep, Bbl3BaTb cpyttKQ1110 addMes s age ( )  B 

rno6aJibHOM KO,n:e,  qT06bI BbIIIOJIHl1Tb co.n:ep)Kal.Ql1HC51 B Hett KO.ll: cpyHKQ1111) '  Bbl3BaTb 1<a1<y10-H116y,n:h .n:pyryio  cpyHI<Qmo H.JIH. )Ke c,n:eJiaTh Bhl30B 113 6pay3epa, KaK noRCH5leTc5I ,n:aJiee. 

BbmOnHeHMe KOAa JavaScript Ha CTaAMM C03AaHMH crpaHM4bl 

Kor,n:a 6pay3ep ;_1,ocT11raeT Y3Jia s cript Ha cTa,n:1111 co3,n:att115l cTpaHmJ,hI,  OH np11-ocTattaBJI11BaeT  nocTpoeH11e  Mo,n:eJIH.  DOM Ha  ocH0BaH1111  1<0,n:a  HTML 11  BMecTo 3Toro rrp11cryrraeT K BbIIIOJIHeHl1IO KO,n:aJavaScript. 3TO 03HaqaeT,  q'fo BbIIIOJIH5IeTC51 

rno6aJihHbitt Ko,n:JavaScript, co,n:ep)Ka1.Q11i1:rn B ::iJieMeHTe pa3MeT1<11 s cript , a Ta101<e cpynKQl111,  BbI3bIBaeMbJe 113  rno6aJihHoro 1<0,n:a. 

[<script> function addMessage(element, message) { 

var  me s s ageElement  =  document . c reateElemen t  ( " l i " ) ; me s s ageElemen t . textCon t e n t  

e l ement . appendCh i ld (me s s ageElemen t ) ;  .;J 

} 

var  f i r s t   =  docume n t . getE lementByi d { " fi r s t " ) ; addMe s sage ( f i r s t ,   " Page  l oading " ) ; 

< / s c ript> 

PMc. 2.6. nopHAOK BblnO/lHeHi-iH  n porpaMMbl npi-i 1-1cno/1HeH1-11-1 KOAa JavaScript 
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5 1  

BeptteMCJI K rrp11Mepy H3 ;mcnrnra 2. 1 .  H a  pttc. 2 .  7 rrpttse�etto cocTOJIHHe Mo�e

JIH DOM rrocJie  BhIIIOJIHeHHJI rno6aJihHoro KO�aJavaScript. DpoaHaJIH3ttpyeM rro�po6tto  ero  BhIIIOJIHe1rne. Ctta<iaJia B 3TOM Ko�e  orrpe�eJIJieTCJI rrpttse�eHHaJI  HmKe cpyttKQHJI addMes s age ( ) . 

< 1 DOCTYPE  html> 

<html> 

<head> 

<title>  Web  app  l i fecycle  < / t i t le> 

< s t yle> 

# f irst  {  c o l o r :  green ; } 

Web app 

#first { ... 

function 

# s econd  {  col o r :  red; } 

lifecycle 

# second{ ... 

addMe s s age ( 

< / st yle> 

... 

< /head> 

<body> 

<ul  id= '' f i r s t '1 > < / u l > 

< s cript> 

function  addMes sage ( e l ement ,   message)  { 

var  mes s ageElement  =  document . createElernent ( " l i 11 ) ; mes sageElemen t . textContent  =  mes sage ; 

elemen t . appendCh i l d ( me s s ageElement ) ; 

Page 

loading 

va r  fi rs t   = 

addMe s sage { fi r s t ,   " Page  loading " ) ; 

_________ _ 

< / script> 

< u l   id="second"></ul> 

B peaynbraTe Bbl3osa <l>YHKl.1111111 

3TOT yaen B03Bpa1113eTCSI 1113 

addMessage ( firs t ,   " Page loading" ) 

MOAen111 DOM s peaynbTaTe 

C03A3eTCSI cneAYIOLLllllM yaen, 

Bbl30Ba MeTOAa document . 

KOTOpblH BBOAlllTCSI B MOAenb DOM 

getElementByid ( " first" ) ; 

P111c. 2.7. CocTORH1-1e Mop,e11 1-1  DOM  c1paH"11..\bl nocne Bbm011HeH1-1R  Kop,a JavaScript, cop,ep>t<aw,erocR 

s 3/leMeHTe pa3MeTK"1 script 

func t i on  addMes sage ( e lement ,  mes sage )  { 

var  me ssageElement  =  document . creat eElement ( " l i " ) ; messageElement . textContent  = message; 

e l ement . appendCh i l d ( mes sage E l ement ) ; 

3aTeM cyrn,ecTsyiom:ttii 3JieMeHT H3BJieKaeTcJI H3 Mo�eJIH DOM c rroMom:hlo rno6aJibHOro o6'heKTa document H ero MeTo�a getElementByi d ( ) : var  f i r s t =  document . getE lementByid ( " f irst " ) ; 

.ll:aJiee BhI3bIBaeTrn cpyttKQHJI addMes s age ( ) :  
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addMe ssage ( f i rs t ,   " Page  l oading " )  ; 

'-ITO rrpttBO,!l;HT K C03,11;aHmo HOBoro 3JieMeHTa pa3MeTKH 1 i '  BH/�OH3MeHeHHIO ero TeKcTosoro co,11;ep)f(ttMoro, a s  KOHet.IHOM ttTore - K ero sso.zzy s  MO,!l;eJih  DOM. 

B ,11;aHHOM  rrpttMepe  Ko,11;a JavaScript TeKyll(aJI  Mo,11;eJ1b  DOM  BH/�OH3Mem1eT01  B 

pe3yJihTaTe  C03,11;aHH51  HOBOro  3JieMeHTa  H ero  BBO,!l;a  B  3TY MO,!l;eJib.  A B  o6ll(eM,  M0-

,11;eJib DOM MO)KHO BH,1l;OH3MeHHTb s Ko,11;e JavaScript ,11;0 mo6oiir cTeneHH, s TOM  t.IHCJie co3,11;aTb HOBhie Y3JihI tt BH,1l;OH3MeHHTh HJIH y,11;aJIHTh cyll(ecTsy1oll(tte Y3JihI DOM. Ho B  KO,!l;e JavaScript  HeJib3JI  BbI6ttpaTb H  Bl1,11;0H3MeH5lTb 3JJeMeHTbl,  KOTOpbie  eu�e  He 6hrntt  co3,11;aHh1.  HanpttMep,  HeJih351  Bh16paTh ttJIH stt,11;0113MeHHTh 3JieMeHT c  11,11;er-1-Tttcp11KaTopoM se cond, KOTOpb1tt pacnoJiaraeToI rrocJie TeKyll(ero )'3Jia script , no

CKOJihK)' OH  noKa eu�e  He ,!l;OCTHrHYT  11  He C03,11;aH.  I1  3TO 0,11;1-Ja 113  rrp11'-111H,  no KOTOpb!M  pa3pa60T'-IHKH  se6-rrp11JIO)f(CHl1ll  CTpeM51TC51  pa3Mell(aTb 3JieMeHThl  pa3MeTKH 

B  caMOM  HH3)' CTpa1-I11Qhl.  EJiaro,ll;apH 3TOMY  HCKJIIOt.IaeTC5J  npo6JieMa ,ll;Ocryrra J(  OT

)l;eJibHhlM 3JieMeI-ITaM  HTML-pa3MeTKl1 crpaHHQhI. 

KaK  TOJibKO  HHTeprrpeTaTop  JavaScript  BbJIIOJIHHT  IIOCJIC)l;HIOIO  CTpoKy  KO,ll;a JavaScript  H3  3JieMeHTa  pa3MCTKl1  script  (a  3TO  03HaqaeT  B03BpaT  113  4>YHKQ1111 

addMe s s age ( )  ,  KaK noKa3aHo Ha p11c.  2.5 ) ,  6pay3ep  Bhitt)l;eT  113  pe)f(ttMa BhJIIOJIHe

Hl1H  KO/�a JavaScript H  rrpo)l;OmKHT  rrocTpoeHtte  )'3JIOB  DOM ,  o6pa6aTbIBaJI  oCTas

IIIttiirn KO,ll; HTML. Ec;m )KC s npoQecce aToii 06pa60T1<11 6paY3ep cHosa 06Hapy)f(11T 

aJieMeHT pa3MeTKl1  script, rrocrpoeH11e  MO)l;eJI11  DOM  OIIHTh rrp11ocTaHOB11TCH  11 

111-JTepnpeTaTop JavaScript rrpHCT)'I111T K BhJIIOJIHCHHlO KO,ll;aJavaScript, CO,ll;ep)Kall(erocH  s  aToM  aJieMeHTe.  CJie,11;yeT  oco6o  rro)l;t.IepKH)'Th, '-ITO  rno6aJibHoe  cocTomrne JavaScript-np11JimKeHHH  Me)K,ll;)'  TeM  coxpaHHeTcH.  Bee  rno6aJihHhie  nepeMeHHhie, onpe,ll;eJieHHhie  IIOJih30BaTeJieM  so  speMH  BbJIIOJIHemrn  1<0,11;a javaScript 113 omrnro aJieMe1na pa3MeTKH s cript, KaI< rrpasHJIO, ,ll;OCTYIIHhI ,!l;JIJI 1<0,11;aJavaScript 113 ,11;pyr11x 3JieMeHTOB pa3MeTI<l1  s cript. I1 3TO rrpo11CX0,1l;HT 6Jiaro,ll;ap51 rno6aJJhHOMY o6'beI<T)' 

window,  1<0Toph1ii  xpaH11T  see  rno6aJihHhie  nepeMeHHhie JavaScript,  ,ll;ettcTsyeT  11 

,ll;ocryrreH s Te'-leHtte scero )Kl13HeHHoro QHKJia crpaH11QbJ. 

Ta1<11M  o6pa30M,  o6a  aTana  rrocTpoemrn  MO)l;eJI11  DOM  H3  HTML-pa3MeTKH  11 

KO)l;a JavaScript  rrosTopHIOTCJI  ,11;0  o6pa6oTKl1  scex  aJieMeHTOB  HTML-pa3MeTI<l1  H 

BhJIIOJIHeHHJI scex  CTpOK  KO,ll;a JavaScript. 

11, HaKOHCQ, KOr,ll;a 6pay3ep o6pa6oTaeT see aJieMeHTbI HTML-pa3MeTI<H, cTa.JJ:ttJI co3,11;aH11JI cTpaHl1QhI 3asepIIIaeTcJI. flocJie aToro 6pay3ep rrepexo)l;11T 1<0 sTopoii cra

)l;HH )I<l13HeHHoro Q11KJia se6-rrpttJIO)f(eI-JttJI:  o6pa6omxe co6otmuu. 

2.3. 06pa6oTKa co6b1T111M 

K;meHTCI<He  se6-rrpttJIO)KeH1151  OTHOCJITCJI  I<  T11ny  np11JIO)KCHl1H  c  rrr11,  a  3TO 

03Hat.IaeT,  '-ITO  OHl1  pear11py10T Ha caMh1e  pa3HhJe  co6bITHJI,  Hacryrraioll(11e  rrptt  rrepeMeu�eHHH  MhlllIH,  ll(eJiqJ{aX  I<HOJlI<aMH  MblllIH,  Ha)KaTHH  I<JTaBl111I  H  T.)I;.  I1MeHHO 

Il03TOM)' B  I<O)l;e JavaScript,  BhlIIOJII-IJieMOM Ha CTa.JJ:Hl1 C03,1);aHHH CTpaHHQhl,  MO>KHO 

He TOJibKO  OKa3bIBaTb  BJIHJIHHe Ha  l'JI06aJibHOe  COCTOHHl1e  rrpHJIO)KeHl1H  11  BH,ll;OH3MeHJITb  MOJJ:eJih  DOM,  HO H  perttcTpttposaTb  o6pa6oPmKH  (HJm  CJI)'lllaTeJIH)  co-
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6hITHH - cp)'HKU,HH, KOTOpble BbIIlOJIH5IlOTC.H 6pay3epoM npH HaCTYOJieHHH COOTBeT

CTByIOIUHX  co6bITHH.  c  noMOIUblO  3THX  o6pa6oTqHKOB  co6bITHH  06ecneq11BaeTC.H 

HHTepaKTHBHOCTh  Be6-np11JIO)f(eH11H:.  Ho  npe)f(,lJ,e  qeM  nepeH:T11  Henocpe,lJ,CTBeHHO 

K  Bonpocy per11cTpau,1111  o6pa60T'IHKOB co6bITl1H,  npe,lJ,CTaBHM 06m:11e  np11HU,11llbl o6pa60TKH C06hITHH. 

2.3. 1 . 06ll.\ee npeAcraeneHMe 06 o6pa6orKe co6b1Trt1M 

Cpe,lJ,a BhmOJIHeH11R 6paY3epa, no cym:eCTBy, ,lJ,eHCTByeT no np11HIJ,m1y nooqepe,lJ,

Horo BbinOJIHeHl1.H cpparMeHTOB KO,lJ,a B COOTBeTCTBl111 c MO,lJ,eJibIO TaK  Ha3hIBaeMoro oononom()'tlnozo Bhmo;rneHm1. B KaqecTBe aHanor1111 paccMoTpHM oqepe,lJ,h KJIHeHTOB 

B  6aHKe.  Bee  KJI11eHThI  cTaHOB.HTC.H  B  O,ll,HH  pR,ll,  11  ,LJ,OJI)f(HhI  )f(,lJ,aTb  cBoeH:  oqepe;:i:11 

Ha 06cJip1rnBaH11e 6aHKOBcK11M11 cny)f(am:11M11.  Ho  Be,LJ,h B 6aH1<eJavaScript OTKPhlTO 

TOJibKO  O,ll,HO  KaCCOBOe  OKHO!  11  qepe3  Hero  o6CJIY)f(HBaeTC.H  TOJlbKO  O,ll;l1H  KJIHeHT, KOTOpblH  noqeMY-TO  cq11TaeT,  qTO  BCe nJiaH11poBaHHe CBOHX cp11HaHCOB Ha oqepe;:i:

HOH 6JO,ll;)f(eTHbIH  ro;:i:  OH  MO)f(eT  C,ll,eJiaTb  npHMO y  KaCCOBoro OKHa,  He  C'-IHTaHCb co BpeMeHeM ,ll,pyr11x KJIHeHTOB, CTO.HIUHX B oqepe;:i:H, H TeM caMhIM cronop.H BCIO pa6ory 6aHKa. 

Bc.HKHH  pa3,  Kor;:i:a  HacrynaeT  co6b1T11e,  6pay3ep  ,lJ,OmKeH  BhlllOJIHHTh  cpym<u,1110 cooTBeTCTBy10m:ero 06pa60T'111Ka co6bnHH:.  Ho  rrp11  aTOM  He  rapa1-rr11pyeT01, qTo  nOJih30BaTeJI11  6y,LJ,yr  TeprreJIHBO  )f(,lJ,aTh  HacrynJieHHR  0<1epe,lJ,HOro  co6bITl1R. 

l1MeHHO IT03TOMY 6pay3epy tty)f(HO KaKHM-TO  o6pa30M OTCJie)f(HBaTb HacrynHBIJrne, HO em:e  He  o6pa6oTaHHhie  co6bITHH.  l1  ,lJ,JIR  aToH:  u,eJIH  B  6pay3epe  opraH113yeTC.H 

()'t(,epeJb co6umuii, KaK no1<a3aHo Ha p11c.  2.8. 

Bee  HHHIJ,1111pyeMhie  co6hITHH,  6y,lJ,h  To  noJih30BaTeJieM  (npH  nepeMem:eHHH 

MhI!lll1 HJil1 H<t)I<aT1111 KJiaB11m) mm cepBepoM  (Ajax-co6h1T11.H) ,  CTaBHTCR B O,lJ,HY H ry 

)f(e  O'Iepe,lJ,h co6hITl1H B  TOM  nopa;:i:Ke,  B  KaKOM  OHH  o6Hapy)f(HBaIOTC.H  6pay3epoM. 

KaK noKa3aHo  Ha  p11c.  2.8,  nocpeaune,  npou,ecc  o6pa6oTKH  co6b1T11H:  MO)f(eT  6bITh on11caH no cJie,lJ,yiom:eH: npocToH: cxeMe. 

•  Bpay3ep oTcJie)f(HBaeT co,lJ,ep)f(HMoe HaqaJia oqepe,lJ,H co6hlT11H:. 

•  EcJIH co6hITH.H OTCYTCTBYIOT, 6pay3ep O)f(H,lJ,aeT 11x no.HBJieH11H. 

•  EcJ111 B  Ha'laJie  oqepe,lJ,H  np11cyi-cTByeT  co6bITHe,  6pay3ep H3BJieKaeT ero  H3 

oqepe,lJ,H  11  3anycKaeT  COOTBeTCTBYIOIUHH  o6pa60T'IHK,  ec;rn  TaKOBOH  HMeeTC.H.  Bo  BpeM.H  BhmOJIHe1-mR  KO,lJ,a aToro  06pa60Tq11Ka ocTaJihHhie co6hlTl1.H 

TepneJIHBO O)f(H,lJ,aIOT CBOeH: oqepe,lJ,H Ha o6pa60TKy. 

B  CBH3H  c  TeM  'ITO  O,ll,HOBpeMeHHO  MO)f(eT  6bITh  o6pa6oTaHo  TOJihKO  O,lJ,HO  co6h1T11e, npHXO,lJ,11TC.H y,lJ,eJIRTb oco6oe BHHMaHHe KOJIHqeCTBY BpeMeHH,  OTBO,lJ,HMOMY 

,lJ,Jrn o6pa60TKH  co6bITHH.  Be,lJ,h ecJIH  HanHcaTh  06pa60Tq111<11  co6bITHH,  Bhmo;rne1-rne  KOTOpblX  OTHl1MaeT  HeMaJIO  BpeMeHH,  TO  Be6-npHJIO)f(e1-me  He  6y,lJ,eT  BOBpeMJI pear11poBaTb Ha BHe!IJl-IHe B03,lJ,eHCTBH.H!  (Ecm1 3TO  06b.HCHe1-me IlOK<t)I(eTC.H  BaM  He COBCeM  IlOH.HTHblM,  He  OT1Ial1Bai1Tecb - Mbl  ern;e  BepHeMC.H  K  ll,HKJIY  O)f(H,ll,aHH.H co6bITl1H  B rnaBe  13 11  pa3b.HCHHM IlO,lJ,po6Ho,  Kai<  OH OKa3bIBaeT BJIHJIHHe  Ha BOcnp11-HHMaeMyIO npOH3BO,lJ,HTeJibHOCTb Be6-npHJIO)f(eHHH.) 
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CJie;zyeT  oco6o  no,nqepKttyrh,  qTo  MexaHH3M  6pay3epa,  pa3Me�aJO�Htt  co6b1-nrn  B oqepe,nH, ,a:ettCTBYCT  BHClllHHM o6pa30M no OTHOlllCHHIO K CTa,l(mIM C03,l(aHmI cTpamiu H o6pa6oTKH co6bITHtt.  Onepaumi, KOTOPaJI Tpe6yeTrn ,a:JIJJ onpe,a:eJiettmI MOMCHTa  HacrynJieHH.H  co6bITHll  H  TIOCTaHOBKH  HX  B  oqepe,a:b,  He BbIIlOJIH.HCTOI  B 

flOTOKe, r.a:e 06pa6aTh1BalOTC5J co6b!TH.H. 

AeHCTBHR nonb3osarenR 

AeHCTBMR 6paYJepa 

AeHCTBMR cepsepa 

0 BsOAHT URL (HnH l!1enKaer Ha ccblnKe)  f)  COCTaBflReT 3anpoc H  nocblnaer ero cepsepy 

[]  �D 

0 Bb1nonHRer Ae�cTBHR 

8 06pa6aTblsaer KOA HTML, 

HflH nonyYaer pecypc; 

CSS H JavaScript H cjlopMH-

nocb1naer orner KflHeHry 

pyer a HTOre crpaH��Y 

! 

Co3MHHe crpaHM�bl 

0 KOHTpOnMpyeT OYepeAb 

co6blrnH, o6pa6aTblBaR 

e 83a�MOAeHCTByer C 3Jle-

mo6ble C06blT�R 

MeHTaMM crpaH��bl 

,--------

cornacHo �epeAH 

crtl 

!  C06blrnH B 

HaYane OYepeAH 

QyepeAb C06blTMH 

� �fl  

06pa6oTKa co6blrn� 

PHC. 2.8. H a  CTaA111111 o6pa60TKll1 co6b1Tl!1H see C06biTl!1fl He3aBl-1Cll1MO OT 111X 111CT04Hll1Ka, 6yAb TO 

nOllb30BaTe/lb, w,e11Katow,111i:1 KHOnKOH MblWl-1 1-111111 Ha>1<111Matow,1-1i:1 K/las111wy Ha  K11as1-1arype, 11111111 

cepsep,  111H111u,111111pytow,111i:1 Ajax-co6btrnfl,  crasflTCfl  B 04€P€Ab no Mepe 111x Hacryn11eH111fl  111  o6-pa6aTbtBatoTCfl  no Mepe B03MO>t<HOCT1!1 B €All1HCTB€HHOM noTOKe  1-1cno11HeH111fl ACMHXPOHHblM xapaKTep C06blTMM 

Co6h!TH51 MOryT HaCTYTiaTb B  Henpe,a:cKa3yeMbie  MOMCHTbl BpeMeHH H  B  Henpe.a:

CKa3yeMOM nop.H,a:Ke.  (Tionpo6yi1.Te 3acTaBttTh noJib30BaTeJiett H(l.)KaTb KJiamrnm ttJIH 
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IIJeJIKH)'Tb KHOITKaMH MblIIlH B KaKOM-TO onpe,n;eJieHHOM rropn,n;Ke ! )  11MeHHO Il03TOMY 

H  rosopHT,  'ITO o6pa60TKa co6bITHH, a CJie,n;osaTeJibHO, H  Bbl30B cpyHKU:HH HX o6pa60TKH npoucxo,n;ttT acunxponno. 

Cpe,n;u npoqero  MOryT rrpott30HTH cJie,n;yIOIIJHe  THITbI co6hITHH . 

•  Co6bITHH  B  6paY3epe,  B  TOM  'IHCJie  no  OKOH'IaHHH  3arpy3KH  CTpaHHIJ;bl  HJIH 

nepe,n; ee Bbirpy3KOH. 

•  Co6bITHH  B  ceTH,  HanpttMep,  rrpu OTBeTax,  nocryrraIOIIJHX OT cepsepa  (Ajaxco6bITHH, cepsepHbie co6b1THH). 

•  Co6hITHH,  HHHU:HttpyeMbie  rroJih30BaTeJieM,  Kor,n;a  OH,  HanpttMep,  IIJem<aeT 

KHOITKOH MblllH, nepeMeIIJaeT Mblillb HJIH  Ha)l(HMaeT KJiaBHillH Ha KJiaBHaTYPe. 

•  Co6bITHH,  HHHJ�HttpyeMhie  TaH:MepoM ,  B  TOM  'IHCJie  no  HCTe'IeHHH  speMeHH 

O)l(H,lJ;aHHH HJIH 3a,n;aHHOro rrpoMe)l(YTKa speMeHH. 

EoJibWaH qacTh Ko,n;a  se6-npHJio)l(e1mi1 3anycKaeTCH  B  pe3yJibTaTe  HacryrrJieHHH 

rro,n;o6HbIX co6bITHtt! 

TipttHIJ;l1Il o6pa60TKH co6hITHH 3aHHMaeT u:enTpaJibHOe MeCTO B pa3pa60TKe se6-npHJIO)l(eHHH, H  I103TOMY OH He pa3 ,n;eMOHCTpttpyeTCH  B  rrpttMepax,  rrpnse,n;eHHbIX 

B ,n;aimoi1 KHttre.  Ko,n;  o6pa6oTKH  co6hITHtt  na3Ha'IaeTCH  3apanee  u  3anycKaeTCH  B 

,n;aJihHei1rneM  npu  HacryrrJieHHH co6bITHH.  Eo11hmaH  qacTh  Ko,n;a,  pa3MeIIJaeMoro  Ha CTpa1-mu:e, KpoMe rno6aJibHOro, 6y,n;eT 3arrycKaTbCH H BblllOJIHHTbCH B pe3yJibTaTe Hacry1rneHHH Ka1<0rO-Htt6y,n;b co6hITHH. 

Tipe)l(,n;e  'IeM  o6pa6aTbIBaTb  co6bITHH,  KO)J;  rrpttJIO)l(eHHH  ,n;om�<eH  yse,n;OMHTb 6pay3ep, 'ITO  ero HHTepecyeT o6pa6oTKa KOHKpeTHbIX co6bITHH. Tio3TOMY paccMo

TPHM, KaKHM o6pa30M perttcTpttpy10TCH o6pa60T'IHKH co6bITHH. 

2.3.2. Perncrpa�Mst o6pa60T'4MKOB co6b1TMM 

KaK ynoMHHaJIOCb Bhime,  o6pa60T'IHKH co6hITHH HBJIHIOTCH  cpyHKU:HHMH,  KOTOpb1e  Tpe6yeTCH  BblllOJIHHTb  BCHKHH  pa3,  KOr,n;a  HacrynaeT  KOHKpeTHOe  co6hITHe. 

l.fro6bI  3TO  rrpott30WJIO,  HY)l(HO  KaKHM-TO  o6pa30M  yse,n;OMHTb  6pay3ep,  'ITO  Hae HHTepecyeT  ,n;aHHOe  co6bITHe.  11  TaKo:i1  npou:ecc  Ha3bIBaeTCH  pezucmpav,uei1  o6pa6om'l£U1C06  co6'btmuu.  06pa60T'IHKH  co6bITHH  perttcTpttpyIOTCH  B  KJIHeHTCKHX  Be6-npttJIO)l(eHHHX CJieW,IOIIJHMH cnoco6aMH. 

•  TipttcBattsaHHeM cpyttKU:HH cneu:ttaJihHbIM CBOHCTBaM. 

•  BbI30BOM BCTpoeHHoro MeTo,n;a addEvent L i s tener ( ) . 

HanpttMep,  B cJie,n;ymIIJeH cTpoKe Ko,n;a cpyttKU:HH rrpHcBattsaeTcH crreU:HaJibHOMY 

cso:i1CTBY on load o6beKTa window: 

wi ndow . onload  = function ( ) { } ; 

B ,n;aHHOM cJiyqae perttcTpttpyeTCH o6pa60T'IHK co6bITHtt Tttna l oad, Hacryna10-IIJHX B  TOT MOMeHT,  Kor,n;a Mo,n;eJib  DOM noJIHOCTbIO  nocTpoeHa  H  roToBa K  rrpttMenenuIO.  ( He  06paII1attTe  noKa 'ITO  oco6oro BHHMaHHH Ha Heo6bJt-IHbitt  BH,n; npaso:i1 
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11acn1 orrepau1n1 rrpHrna1rnamu1. Bo11ee rro.a;po6Ho <f>yttKUHH 6y.rcy-r paccMaTp11aaTboi B nocJie.a;y10m,Hx rnaaax.) document . body . on c l i c k   =  function ( ) { } ; 

IlpHcsa1rnam1e <f>ymn(11i1 cneuHaJibHhIM caoi1cTsaM CJipK11T npocTbIM 11 y.a;o6i-1b1M 

cnoco6oM  perHcTpaum1 o6pa6oT�mKoB co6bITHM, 11 BaM ,  sepo5ITHO, y:>Ke  npHxo.a;11JIOCh  1-ia6JI10,a;aTh ero  np11MeHe1-me B  np11KIIa,a;HOM  Ko,a;e.  TeM  He MeHee  MhI  ne peKo

MeH,a;yeM per11cTp11poaaTb 06pa60T1111K11 co6brTHM no.a;o6HhIM cnoco6oM, nocKOJibKY 

eMy npHcym, CJie.a;yrom,11i1 1-re,a;OCTaTOIC 3aper11cTp11poBaTb MO)l{HO TOJihKO O.D;HY <f>yHK1-(HIO  /l:JI5l  o6pa60TKI1  KOHKpeTHOI'O  co6bITI151.  3To  03Ha'laeT,  'lTO  MO)f{HO  HeyMbJlll

JICHHO nepe3an11caTb npe,a:hI.D;ylll,He <f>YHKUI111 o6pa60TKI1 C06hITl1H, /l:(l)I{e He 3aMeTHB 

aToro. Ilpaa.a;a, 11MeeTc5J ;�pyroi1 cnoco6: BhI3BaTh MeTo,a: addEventLi s tener ( ) , rro-3BOJI5JIOm11i1  3aperHCTpHpOBaTh  CTOJibKO  <f>YHKUl1M  o6pa60TKI1  co6hITHH,  CKOJibKO 

rroTpe6yeTC51.  B  KatJecrne  np11Mepa  TaKoro  cnoco6a  per11crpau11H  o6pa6oTtJHKOB 

co6bITI1M B Jil1CTl1Hre 2.3 npHBe.a;eH <f>parMeHT KO.a;a l13 Jil1CTl1Hra 2. 1 . 

m11cT111Hr 2.3. PentcTpa1.4111S1 o6pa60T'tlllKOB co6b1Tllllli 

< s c r ipt> 

document . body . addEventList ener ( " mousemove " ,  function ( ) 3aperHCTPMPOBaTb 

o6pa60NHK C06b1-

var  se cond  =  document . ge t E l ementByid ( " s econd" J ; THH nepeMe1.14eHMR 

addMes sage ( s econd,  " Event :  mousemove " ) ; 

MblWH 

} )  ; 

document . body . addEventList ene r ( " c l i ck" ,  funct ion ( )  {  1 3aper11crp11poearb o6pa6or

'IMK C06blTHM OT 1.14en'IKOB 

var  second  =  document . getElementByid ( " s econd" ) ; KHOnKaMH MblWH 

addmes sage ( second,  " Event :  c l i c k " ) ; 

} )  ; 

< / s cript> 

B ,a:aHHOM npHMepe BcrpoeI-IHbIM MCTO/l: addEventLis tener ( )  BbI3hIBaeTC51 /l:JI5l aJieMe1-1Ta HTML-pa3MeTKH  c YKa3a1-meM  nma co6bITH.H  (mous emove HJIH  c l i ck) 11 

per11cTpHpyeMOH <f>YHKUHH  o6pa60TKl1  co6b!THM.  3TO  03Ha'laeT,  'lTO  BC5JKl1H  pa3, Kor,a:a  Kypcop  MhilllH  nepeMem,aeTC51  no cTpa1-111ue,  6pay3ep  BhI3bJBaeT  <f>YHKUHIO, BbIBO/l:.Hlll,YJO  TCKCTOBOe  coo6m,eHHe  " Event :  mousemove "  B  aJieMeHT  C ilHCKa  c 11,a:eHTtt<f>11KaTopoM second. AttaJior11�rnhIM o6pa3oM coo6m,e1-111e  " Event :  c l i c k " 

BBO!'J;l1TC51  B  TOT )f{ e  caMblH  CilHCOK  BCJIKHM  pa3,  KOr,a:a  H a  CTpaHHUe  Bbll10JIJ-151eTC51 

IIJ,eJ1'lOK KHOTIKOH MhllllH. 

A Tenepb,  Kor,a:a  Bbl 03HaKOMHJIHCh co cnoco6aMH per11cTpaunn o6pa6oT'lHKOB 

co6h1T11i1, 06pa:r11Mc5J cttosa K ynoMttHaBlllettcJI Bhillle cxeMe, 11To6h1 no,a:po6ttee pac

CMOTpeTh  nopR,a:OK o6pa60TKH co6bITI1M.  fJiaBHbIH np11H1(11Il  o6pa6oTKH co6b!Tl1H 

COCTOHT B CJie,a:y10m,eM :  Kor,a:a 1-IaCiynaeT co6bJTHe, 6pay3ep Bbl3bIBaeT COOTBeTCTBy

IOlll,11H o6pa6oT<mK.  Ho, KaK ynoMttHaJIOCh Bb1111e, o.a;ttospeMeHHO MO)f{eT  6bITh  BhInoJIHeH TOJibKO O/l:HH o6pa60T'll1K co6b!Tl1M BCJie,ll;CTBHe Toro,  'lTO B cpe,a:e 6pay3epa np11MCH5IeTC5I  MO/l:CJib 0/l:HOilOTO'JHOrO BbITIOJIHeI-11151.  JlI06hIC  IlOCJICAyiOlll,HC  co6bl

TH51 o6pa6aThIBaIOTC51 TOJibKO IlOCJIC Toro,  KaK 3asepll1HTC5I  BbITIOJIHCHHe TCKym,ero o6pa60T'lHKa co6bITHH ! 
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BepHeMrn K  rrp11Mepy se6-rrpl1JIO)l<eH11R M3 JIMCTHHra 2. 1 .  Ha p11c.  2.9 rrp11se,Z1;eH 

rrp11Mep BhinOJIHeHMR ,ll;aHHOro rrpttJIO)l{eHMR Ha CTa,ll;.Hl1, KOr,ll;a rrposopHblH IIOJib30-BaTeJJb rrepeMeCT.HJI Mbllllb M meJIKttyJI  KHOIIKOH MhIUIH. 

,lleeicTBHH nonb3osarenH 

,llei1CTBHH 6pay3epa 

0 nocne roro KaK crpaH1-14a 

nonHOCTblO C03AaHa, nonb30-

sarenb nposopHo nepeMecnrn 

Co3AaHHe 

MblWb H tUenKHyn ee KHOnKOH. 

crpaHH4b1 

np1-1 3TOM B OYepeAb C06blrni1 

6binH noMetUeHbl ABa co6blTHH 

QyepeAb C06bln1H 

OrcnelrnBaHHe 

C06blTHH 

B HaYane OYepeAH 

06pa6orKa 

f) B 4"1Kne OlKHAaHl'1H C06blrni1 

co6b1rnVI 

1'13 HaYana 0YepeA1o1 Bb161-1pa

' 

ercH co6b1rne nepeMetUeH1o1H 

' ' 

Mb1W1'1 1'1 BblnOnHHeTCH COOT

' ' ' 

seTCTBYIOU11o1H o6pa60TYlo1K 

' ' ! 

06pa6orarb 

i 

co6b1rne 

, 

' 

' 

QyepeAb C06blTl'1H 

!.._______________  _ ______________ 1 

0 nocne roro KaK co6b1rne nepeMetUeHl'1H 

MblWl'1 6yAeT nonHOCTblO o6pa6oraHO, 

OHO YAanHeTCH '13 OYepeA1'1, a B ee 

HaYane oKa3b1aaercH co6b1rne or 

tUenYKa KHOnKOH MblWl'1 

PMc. 2.9. n pviMep craAVIVI 06pa6orK1>1 co6b1TV1i1 mousemove vi click PaccMoTpttM rro,Z1;po6Hee, <JTO )l{e B ,ll;aHHOM cny<Jae rrpo11cxo,Z1;11T. B Ka<JeCTBe peaK

Ql1l1 Ha rro,7],o6Hhie ,Z1;ettcTBMR rroJih30BaTeJIR 6pay3ep noMemaeT co6bITl1R mo us emove M  c l i c k  B O<Jepe,ll;b co6hITMH B TOM nopR;.i;Ke,  B KaKOM OHI1 HacrynaIOT:  CHa•rnJia co-6bITMe mou s emove, a 3aTeM co6b1T11e  c l i c k  O. 

H a  cTa;.i;1111  o6pa6oTKM  co6bITMH  B  QMKJie  O)l{.H,ll;aHMR co6b1T11ii  rrposepReTCR  11x O<Iepe;.i;h  11  o6Hapy)l{ttBaeTCR,  <JTO  B  ee  Ha<JaJie  Haxo;.i;ttTCR  co6h1T11e  mousemove,  B 
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pe3yJibTaTe  �1ero  BblilOJIH5IeTC5I  COOTBeTCTB)'K>I�HH o6pa6oTqHK co6bITHH  8. B  TO 

npeMJI,  KaK BbIIlOJIHJieTCJI o6pa6oTqHK co6blTHi1 THna mousemove ,  co6b1T11e  c l i c k m1m�aeT  cBoeM:  oqepe�11 H a  o6pa6oTKy.  KaK TOJibKO  6y�eT  BhIIlOJIHeHa  nocJie�HJIJI CTpoKa  KO�a  B  4>YHKQHH  o6pa60TKH  co6blTHH  THna mous emove, co6bITHe  �aHHOro  TM:na OK<DKeTCJI IlOJIHOCTbIO  o6pa6oTaI-IHbIM  @)' H  B  QHKJie  Q)f<l'I�aHHJI  co6bITHH 

6y�eT  cttona  nponepeHa HX  oqepe�b.  Ha aTOT pa3 B  HaqaJie  oqepe�11  06HappK11BaeTC5!  co6hITHe  c l i c k ,   KOTopoe  H  o6pa6aTbIBaeTC5!.  Ilo  OKOHqaHHH  BblilOJIHeHHJI 06pa60Tq11Ka co6bITHH THna  c l i c k  B  oqepe�H 60Jibllie He  OCTaeTCJI  m1m�aIOUIHX 

o6pa6oTKH HOBbIX co6bITHH, H paccMaTpHBaeMbIH 3�ecb QHKJI BbIIlOJIH5IeTC5I �aJiee B 

O)l(H�aHHH HOBhIX co6bITHH. BbmOJIHeHHe aToro QHKJia npo�OJI)l(aeTcJI �o Tex nop, flOKa IlOJib30BaTeJib He 3aKpoeT Be6-npHJIO)l(eHHe. 

¥lTaK,  paccMOTpeB  OCHOBHbie  aTailbI,  npo11cxo�5Ill1He  Ha  CTa�HH  o6pa60TKH 

co6bITHH ,   BbIJICHHM,  KaKHM  o6pa30M  BblilOJIHeHHe  3TOH  CTa�HH  OKa3bIBaeT BJIHJI

HHe  Ha  MO�e11b  DOM  (p11c.  2 . 1 0 ) .  Ilp11  BhmOJIHeHHH 06pa60Tq11Ka co6bITHtt THna 

<ul  id= " f i r s t " >< / u l > 

< s c ript> 

function  addMe s sage ( el ement ,  mes s a g e )   { 

var  me s sageElement  =  documen t . c reateE l ement ( ' l i ' ) ; me s sageElement . textContent  =  me s sage ; 

e l ement . appendChi l d (messageElemen t ) ; 

< / s c r i pt > 

3arpy3Ka crpaH1<11.(bl 

Event : 

Event : 

mousemove 

c l i c k  

H"11'1 MblWl'1 

i 

<ul  id=" second" >< / u l > 

0 np1<1 nepeMeUle-

f) no Ulell�KY KHOnKO� 

< script> 

MblW1'1 

documen t . body . addEventLi s tene r ( ' mous emove ' , function ( )  { 

var  second =  documen t . getE l ementByid ( ' second ' ) ; 

s� 

addMes sage ( second,  ' Event :  mousemove ' ) ; 

) ) ; 

document . body . addEventListe ne r ( ' cl i c k '  , funct ion ( )  { 

var  second =  documen t . getElementBy i d ( ' second ' ) ; 

addMes sage ( second,  ' Event :  c l i ck ' ) ; 

) ) ; 

< / script> 

P11c. 2.10. CocTORHVle MOAe11111  DOM  1113 paccMarp111saeMoro 3AeCb n p111Mepa se6-np11111o>t<eH111R noC11e o6pa6oTKVI co6b1rni1 rnna mousemove 111  click 
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mous emove Bb1611paeTc.H  BTopo:H  aJieMeHT  cnttcKa  c  11.n:ettTmp11KaTopoM  s econd H 

c  IlOMOIIIblO cpyttKUHH add.Mes s age ( )  B  Hero  BBO,ll;HTC.H HOBbIH aJieMeHT Cil.HCKa  0 

c  TeKcTOM  coo611IeH.H.H  " Event :  mous emove " .  KaK TOJihKO  BhirIOJIHeHHe 06pa60Tq11Ka co6bITHH THna mousemove 3aBeprnuTC.H, B UHKJie O)f<.H,ll;aHH.H co6bITHH HaqHeT

C.H  BbIIlOJIHeH.He  o6pa60TLIHKa  co6hITHH  nma  c l i ck.  3To  npHBe,n;eT  K  C03,n;aH.HIO 

e11Ie  O,ll;HOrO  aJieMeHTa  cnHCKa  8 '  KOTOpbIH  TaIOKe  .n;o6aBJI.HeTC.H  KO  BTopoMy  aJie

MeHry cn.HCKa c H,ll;eHTHcp.HKaTOpOM s econd. 

Boopy:aornIIIHCh  .HCHhIM  noHHMaHHeM  )f<.H3HeHHoro  umorn  KJIHeHTCKoro  Be6-np11JimKeHH.H,  B  CJie,ll;yIOUJ;e:H  qacTH  KH.HrH  Mbl y,n;eJIHM OCHOBHOe  BHH.Mam1e }13bIKY 

JavaScript,  no.n;po6HO HCCJie,ll;OBaB BCe oco6eHHOCTH <l>YHKUIIH. 

Pea10Me 

no,n;Be,[�eM KpaTKIIH HTOr TOMy,  t.ITO  Bbl Y3HaJIII II3 3TOH rnaBhl. 

•  Ko.n;  HTML,  noJiyqaeMbltt  6paY3epoM,  cJiy)l(IIT  B  KaqecTBe  06pa3ua  .n;;m  nocTpoeH.H.H Mo,n;eJIII  DOM - BHyrpettHero npe.n:cTaB11eHII.H cTpyKrypb1  KJIIIeHTcKoro Be6-npHJio)l(emrn. 

•  Ko.n; JavaScript  CJI�.HT M.H  ,n;IIHaM.HqecKoro  B.H,ll;OH3MeHeHH.H  Mo,n;eJIH  DOM, qTo6hI npII,l(aTh Be6-npHJIO)l(eHII.HM ,ll;IIHaMHqecKHH xapaKTep HX noBe,n;eHH.H. 

•  BhlnOJIHeHHe KJIIIeHTCKoro Be6-npHJIO)l(eHH.H npo11cxo,n;IIT B ,l(Be CTa,l(HH. 

- Coa,!J;a.Hne cTpaHno;hI. Ha aTo:H CTa,l(IIII  o6pa6aTbmaeTC.H KO!I: HTML .n;;m nocTpoeHH.H  Mo,n;eJIH  DOM ,  a  Kor.n;a  BcTpeqa10Tcn  Y3JihI  cueHapIIeB,  BbInoJIHneTC.H  rno6aJ1bHhIH  KO,l( JavaScript.  B  npouecce  BhirIOJIHeHH.H  Ko,n;a JavaScript TeKy11Ian  Mo,n;eJih  DOM  MO)l(eT 6bITh BII,n;OH3MeHeHa .n;o  JI106o:H 

CTeneHH  H  ,l(a)l(e  MoryT  6bITh  3aperIIcTpttpoBaHbI  o6pa6oTqIIKH  co6h1-THH - cpyHKUHH, BbIIlOJIIrneMbie  npH HacrynJieHHlI KOHKpeTHblX co6hITIIH 

(HanpIIMep,  no 11IeJiqKy KHOilKOH MbIIIIII IIJIH  Ha)l(aTHIO  KJiaBHIIIII). qT06hI 3aperIICTpttpoBaTh o6pa6oTqHK co6bITIIH,  ,ll;OCTaToqHo Bbl3BaTb BCTpOeH

HbIH Mero.n; addEvent Lis tener ( ) . 

- 06pa6oTKa  co6b1Tuu.  Pa3JIHqHbie  co6bITH51  06pa6aTbma10Tc.H  no  ot.1epe.n;11  B  TOM  nop.H,n;Ke,  B  KaKOM  OHH  IIHHUHHpOBaHbI.  CTa,ll;H.H  o6pa60TKH 

co6b1Ttttt  ocHOBbmaercn ,  rnaBHhIM  o6pa30M,  Ha  oqepe,n;H  co6bITHtt,  r.n;e Bee C06b1TH51 xpaH.HTC.H  B TOM nop.H.n:Ke,  B KaKOM OHH HacTynaIOT.  B  UIIKJie O)l(H,n;aHII51  co6bITIItt  Bcer.n;a  npoBep.HeTc.H  HaqaJio  oqepe,n;H,  II  ecJIII  B  Hett ofo.1apy)l(HBaeTC.H  co6bITIIe,  TO  BbI3bIBaeTC51  COOTBeTCTBYIOIIIa51  cpyHKUH51 

o6pa60TKH co6bITlIH. 

Ynpa>KHeHMH 

1 .   KaKOBbl ,n;Be CTa,l(HH )l(H3HeHHOI'O UIIKJia KJIIIeHTCKOI'O Be6-npHJIO)l(eHH51? 

2.  KaKoe  rnaBHOe  npe11My11IeCTBO  .n;aeT  npIIMeHetrne  MeTo,n;a  addEvent L i s tener ( )   ,ll;JI.H  per11crpau1111  o6pa6oTqIIKOB  co6hlTHtt  no  cpaBHeHHIO  c 
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npttcBa1rnam1eM o6pa6oT'-IHKa co6bITHH oT,n;eJibHOMY CBOHCTBY aJieMeHTa pa3MeTKtt? 

3.  C1<0JibKO co6hrTHH MO)KHO o6pa6oTaTh o,n;HoBpeMeHHo? 

4.  B KaKOM nopJI,n;Ke o6pa6aTbIBaIOTCJI  co6bITHJI,  H3BJteKaeMbre  H3 oqepe,n;H co-6hITtti1? 





IIpeacmaeJteuue 

o rflY1iK1:[;UllX 

H Ta<<, BM MMcnCHHO ttaCTpottmffh Ha o6yqenue H •mo npe•cTaRITneTe  cpe.u.y,  s  KOTopo.H  BbIIIOJIH.HeTc.H  Ko.n; JavaScript.  Terrepb Bbl  roTOBbl  K  113-yqett1110  caMblX ocHoB Toro  apcettaJia cpe.n;cTB,  KOTOpb1.H .n:ocryrreH  ,ll;JI.H  sac s JavaScript. 

vb rnaBbl 3 Bbl Y3HaeTe see 0 caMOM BaJKHOM 11 OCHOBOllOJiara10rn.eM llOI-I.H

T1111 JavaScript,  KOTopblM  .HBJI.HeTc.H  He o6beI<T,  a  ¢Y1-l'K1,f,Ufl. B aTOH  rnase  rro.Hc

HJHOTC.H rrp11'lHHbl, no KOTOpblM .HCHOe rrpe.n:cTaBJ1e1-me 0 cpyHKQl1.HXjavaScript 

.HBJI.HeTC.H KJIIO'lOM I< pa3ra.n:Ke ceKpeTOB ElTOro .H3b1Ka nporpaMM11posaHl1.H. 

B  rnase  4  6y.n:eT  npo.n;oJDKeHo  yrny6JieHHOe  11ccJie.n;osatt11e  cpyHI<Ql1H.  I13 

Hee  Bbl  Y3HaeTe,  KaKHM  o6pa3oM  Bbl3bIBaIOTC.SI  cpyttKQl1H,  a  TaIOKe  ycso11Te see oco6eHHOCTl1 He.SIBHbIX napaMeTpos ,  .n:ocrynHhIX np11 Bbmo1meH11tt Ko.n:a cpyHI<Ql1H. 

B rnase 5  H3}"-leH11e  cpyHI<QHH nepexo.n;HT 1-1a cJie.n;y1orn.tt.H yposeHb CJIO)K

HOCTH.  B  He.H  paccMaTp11saIOTC.H  3aMbIKaHl1.SI  - 0.11:1-10  113  caMbIX  rrpespaTHO 

llOHHMaeMblX  (a nopo.H H  HeH3BeCTHblX)  flOHHTHH  .H3bIKajavaScript.  I13 ElTOH 

rJiaBbl Bbl y31-iaeTe,  'lTO  3aMb1KaHH.H TeCHO CB.H3aHbl c  o6JiaCT.HMH  BH.ll:HMOCTH. 

CToMHMo  3aMbJKaH11i1,  s  aTo.H  r:1iase  oco6oe  BHHMaH11e  y.n;eJI.HeTc.H  noH.SITHIO 

o6JiaCTl1 BH,ll;l1MOCTH B JavaScript. 

Harne  HCCJie.n:osatttte  cpyttKQHH  3aseprn11Tc.SI  s  rnase  6,  r.n:e  MbI  06cy.n:11M 

coseprneHHO  HOBbIH  Tl1ll  cpyHKQHH-reHepaTopa.  y TaKOH  ¢YI-JKQl1H  11MeeTC.SI pH.n: crreQl1aJibHblX CBOHCTB, H OI-Ia OKa3bIBaeTCH llOJie3HOH np11 pa6oTe c ac11HxpoHHbIM  KO.ll:OM. 









<Py1-1/K1J,UU B1btcmezo 

nopJlaKa a.!lJl 

uattt u ua 1011& ux: 

onpeaeJLeuUR 

u 

B  3TOlil  rnaee ... 

•  KpaTKMii o63op oco6oii poJIH <PYHKU:Htt 

•  PaccMoTpemre  <PYHKU:Htt B  KaqecTBe o6oeKTOB Bh1cmero rrop51:,zi;Ka 

•  Crroco6b1 orrpe)J;eJieHHH <PYHKU:HM 

•  Oco6eHHOCTH rrpttcBattBaHMH rrapaMerpoB <PYHKIJ;HM 

ilepett,ll;5l  K 'ITeHHIO 3TOH qaCTH, IlOCB5IIQeHHOH OCHOBaMJavaScript, Bbl, Bep05IT· 

HO,  6y,1J;eTe  HeCKOJihKO  y,ll;MBJieHhl  TeM,  qTo  B  Hett cHa'-IaJia  paccMaTp1rna10Tc5l  ffiymc

'lf,UU,  a  He  o6'heKThI.  Pa3YMeeTc5l,  Mhl  y,1J;eJIHM ,ll;OCTaToqHo  BHHMaHHR  H  o6oeKTaM  B 

'-IaCTH  III, HO,  no cyIQeCTBy,  MacTep  nporpaMMHpoBaHHR  Ha JavaScript OTJitttiaeTCR 

OT cepe,ll;H5lql(a, rnaBHblM o6pa30M ,  5ICHblM npe,ll;CTaBJleHtteM 0 TOM,  qTo JavaScript -

3TO  5l3hIK  ¢yuK1J,Uoua.1rMwzo npozpa.M.Mupoeauwi.  OT  noHHMaHHR  <>Tott  oco6em-mcTH 

JavaScript  3aBHCHT yponeHb CJIO)l<HOCTH  ncero  KO,ll;a,  KOTOpblH BaM  npe,ll;CTOHT  BOo6IQe HanHCaTb Ha 3TOM 5l3blKe. 

EcJIH Bbl qnTaeTe <>ry KHHry,  TO pKe He OTHOCHTeCb K HOBH'-IKaM  H,  CJie,ll;OBaTeJib

HO,  B  ,ll;OCTaTO'lHOH  CTeneHH  BJia,ll;eeTe  OCHOBaMl1  o6paIIJ;eHH.H  c  o6'beKTaMl1,  a  pacumpeHHble  npe,ll;cTaBJieHH.H  o  HHX  Bbl  MO)l{eTe  noqepnHyrh  H3  rnaBbl  7.  Ho  RCHOe npe,ll;CTaBJieH11e 0 pOJIH <PYHKIJ;HH nJavaScript - 3TO e,ll;HHCTBeHHOe 11 caMoe rnaBHOe opy)l{11e, KOTopblM Bbl MO)l{eTe BJia,ll;eTb.  11MeHHO no:o>TOMY ,ll;aHHM 11 TPH nocJie,1J;YI0-IQ11e rnaBbI IlOCBRIIJ;eHbl Il0,ll;po6HOMY HCCJie,ll;OBaHMIO poJIM <PYHKIJ;HH nJavaScript. 

CaMoe  rnasHoe,  'ITO  <PYHKIJ;MH  B  JavaScript  OTHOCRTCR  K  KaTeropnn  o675e1Cmoe e-btctuezo nopaiJKa.  OHM  MOryT  MHTepnpeTHposaTbrn  B JavaScript KaK JII06b1e ,ll;pyrHe o6'beKTbl  H  cocyrn;ecTBOBaTb  c  HHMM.  Ha HHX,  KaK  H  Ha  o6bl'II-Ible  THITbl  ,ll;aHHblX  B 
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JavaScript, MO)KHO CCbIJiaTbOI c IlOMOmhIO nepeMeHHbIX, 06bRBJUITb B BH,n:e JIHTepa

JIOB H ,n:�e nepe,n:aBaTb B Ka<JeCTBe napaMeTpOB ,n:pyrHM cpyttKQH.HM. 

B 3TOH rnase Mbl pacCMOTPHM CHa11ana Te OTJ!Hl.JH.H, KOTOpb1e BHOCHT TaKaJI opHeHTaQHR Ha cpyttKQHH, a TaK)Ke  IlOKa)KeM, KaKHM o6pa30M 3TO IlOMO)KeT  B  HanHca

HHH 6oJiee KOMTiaKTHOfO  H JierKO  TIOHHMaeMoro  KO,n:a,  eCJIH onpe,n:eJIRTb cpyttKQHH 

Henocpe,n:CTBeHHO TaM, r,n:e OHH H}')KHbl. B 3TOH rnase HCCJie,n:y10TCR TaK)Ke BblfO,ll;bl, KOTOpb!e MO)KHO H3BJie1Ib H3 cpyHKUHH B Ka<JeCTBe o6beKTOB BbICIIIero nopn,n:Ka npH 

HailHCaHHH 6oJiee :::icpcpeKTHBHblX cpyttKUHH. Ilo xo,n:y H3JIO)KeHH.H MaTepHana 6y,n:YT 

npe,n:cTaBJieHbI pa3JIH1IHhie cnoco6b1 onpe,n:eJieHmr  cpyHKQHH,  BKJIIOliaJI  H  HeK0Topb1e HX HOBbie THilbl, B TOM l.JHCJie cmperi(llt1i'btecpyttKUHH, '-ITO IlOMO)KeT B HailHCaHHH 

6oJiee lf3RmHoro KO,n:a.  11,  HaKOHeQ,  6y,ll;YT  pacCMOTpeHbl  OTJIH1Ilf.SI  napaMeTpOB  If apryMeHTOB  cpyHKUHH,  np1111eM  oco6oe  BHHMaHHe  Mb!  y,n:eJIHM  TaKHM  HOBb!M  B03MO)KHOCT.SIM  ES6,  KaK  ocTaBIIIHMC.SI  (rest)  H  cTatt,n:apTHbIM  (default)  napaMeTpaM. 

11TaK,  HatIHeM c pacCMOTpeHH.SI HeKOTOpb!X npe11MymecTB cpyttKUHOHaJibHOfO nporpaMMHpoBaHH.SI. 

3HaeTe m1 Bbl? 

B  KaKl1X Clly4aRX <PYHKU,1111 o6paTHOro Bbl30Ba Moryr 6b1Tb 11cnOJlb30BaH bl  CH HXPOH HO 

11Jll1 aCHHXpOHHO? 

lJeM crpell04HaSI <PYHKU,11SI OTJ1114aeTCR OT <PYH KU,110HallbHOro Bb1pa>1<eH11S1? 

no4eMy B03Hl1Kaer norpe6HOCTb B n p11MeHeH11 11  CTaHAapTHblX (ycraHaBJ111BaeMblX no yMOJ14aH1110) 3Ha4eHl1H napaMerpos <PYHKU,11 11 7  

3 . 1 .  rnaBHOe OTnM"IMe JavaScript KaK S13b1Ka 

<l>YHKLl,MOHanbHOro nporpaMMMpoeaHMS1 

0,n:Ha H 3  npH'-IHH, no KOTOpbIM cpyttKQHH 11  TIOH.SITHe cpyttKU110HaJia HMeIOT oco6oe 3HatieHH:e B JavaScript, 3aKJIIO<JaeTC.SI B TOM, 1ITO cpyttKQH.SI .SIBJI.SleTC.SI OCHOBHbIM 

MOJJ:YJibHblM HCTIOJIHReMblM 6JIOKOM.  3a  HCKJIIO'-IeHHeM BCTpaHBaeMoro cuettapHn, Bb!IlOJIHRIOmeroc.si Ha 3Tane  IlOCTpoeHH.SI  Be6-,n:OK)'MeHTa,  BeCb KO,n:  cuettapnsi,  KO

TOpb!H Tpe6yeTC.SI HanttcaTb ,n:JI.SI Be6-CTpaHHU, 06bI1IHO pa3MemaeTC.SI B cpyttKU11H. 

noJibIIIa.SI <JaCTb Ko,n:a JavaScript Bb!IlOJIH.SleTc.SI B pe3yJihTaTe BbI30Ba cpyttKUH11,  11 

no:::iToMy ttan111111e cpyttKUHH B Ka<JecTse yttttsepcaJibHhIX 11 :::icpcpeKTHBHhIX KOHcTpyKu11i1 ,n:aeT HeMaJibie y,n:o6cTBa H cso6o,n:y ,n:ei1cTBHH npH ttan11camrn Ko,n:a.  B 6011hmei1 

<JaCTH ,n:aHHOH KHHflf TIO.SICHReTCR,  KaKHM o6pa30M xapaKTep cpyttKUHH KaK 06beK

TOB BbIClllero nop.SI,n:Ka MO)KHO HCIIOJ!b30BaTb c HaH:60JibUiei1 BblfO,n:oH. 

Ho npe)K,n:e  paccMoTpHM p.SI,n: ,n:ei1cTBHH, KOTOpb1e MO)KHO Bh!IlOJIH.SITh Ha,n: 06be1<TaMH. B .Sl3bII<e JavaScript o6beI<ThI MO)KHO 

•  C03,n:aBaTh c TIOMOmhIO JIHTepaJIOB:  { } ; 

•  rrpHcBaH:BaTh rrepeMeHHhIM, :::iJieMeHTaM Macc11sa 11 CBOHCTBaM ,n:pyrHx o6beK

TOB,  KaK TIOKa3aHO B CJie,n:yromeM npHMepe 1<0,n:a: 
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var  n in j a  =  { } ; 

..,..___J  np11CSOl1Tb HOBblH o6beKr nepeMeHHOH 

ninj aArray . push ( { }  )  ;  +--�- Beecrn HOBb1it o6beKT e Macc11e ninj a . data  =  { } ;   ...,.._ __ l  npMCB011Tb HOBblH o6beKT CBOHCTBY APvroro 06beKTa 

•  nepe,D;aBaTb B  Kaqecrne apryMeHTOB cpyttKQHJIM,  KaK  IlOKa3aI-IO B  CJie,D;yIOll�eM 

npttMepe KO,D;a: 

funct ion  hide ( ni n j a )  { 

n i nj a . v i s ibi l it y  

fal s e ; 

BHOBb C03AaHHblH o6beKT nepeAaercA 

. 

hide ( { } ) ; 

cjlyHKL\1111 B Ka'leCTBe apryMeHTa 

•  B03BpamaTh B KaqecTBe 3HaqeHHH H3 cpyttKQHH, KaK IlOKa3aHO B  CJie,D;y1o�eM 

npttMepe Ko,D;a: 

�

funct i on  ret urnNewNin j a  (

{ 

Bo3spar11Tb HOBb1it 

06beKT 113 cjlyHKL\1111 

t 

re  urn  { } ; 

} 

•  Ha,D;eJIJITb CBOHCTBaMH, KOTOpbie MO)l(HO ,ll;HHaMHqecKH C03,ll;aBaTh H npttcsa11-BaTh HM 3HaqeHMJI, KaK IlOKa3aHo B CJie,D;yiomeM np11Mepe KO,D;a: var  n i nj a =  { } ; 

C03AaTb HOBOe CBOHCTBO AITA 06beKra 

ninj a . name =  "Hanzo " ; 

TaKMM o6pa3oM ,  B  OTJIH'lHe OT  MHOrHx ,D;pyrttx  JI3hIKOB  nporpaMM11poBaHHJI,  B 

JavaScript Ha,D; 06beI<TaM11 MO)l(HO BbIIlOJIHJITb Te )Ke caMbie ,D;eHCTBl1JI l1 c IlOMOmblo cpyttKQl1H. 

3 . 1 . 1 .  Cl>yHKL\"1"1 B Ka�eCTBe 06beKTOB BblCWero nopHAKa 

<PyttKQl111  B JavaScript o6Jia,D;aIOT  BCeM11  B03MO)KHOCTJIM11  o6beKTOB,  a  CJie,D;OBa

TeJibHO,  11X  BilOJIHe  ,D;OnyCTl1MO TpaKTOBaTb KaK 11 JII06bie ,D;pyr11e  o6beKTbl B  :3TOM 

JI3bIKe.  foBOPJIT,  qTo  cpyttKQl111  JIBJIJIIOTCJI  06beKTaM11  BblCUU?ZO nopR.mca,  11  Il0:3TOMY 

11X TaK)l(e MO)l(HO 

•  C03,ll;aBaTb c IlOMOmhIO JIHTepaJioB: 

funct ion  n i n j a Funct ion ( )   { }  

•  np11cBa11BaTb nepeMeHHbIM, :3JieMeHTaM Maccrrna H CBOHCTBaM ,D;pyrHX o6beKTOB: var  n i nj a Funct ion  =  funct ion ( )   { } 

npMCBOMTb HOBYIO cjlyHKL\MIO nepeMeHHOH 

n i n j  aArra y .  push ( funct ion ( )  { } )  ; 

·-- BeeCTl1 HOBYIO cjlyHKL\11!0 B MaCCMB 

n i n j a . data  =  funct ion ( )  { } ; 

np11CBOl1Tb HOBYIO cj>yHKL\11!0 CBOHCTBY APvroro 06beKTa 

•  nepe,D;aBaTb B KaqeCTBe apryMeHTOB ,D;pyr11M cpyttKQ11JIM: 

function  c a l l ( n inj aFunct ion )  { 

ninj a Funct ion ( ) ; 

} 

BHOBb C03A3HHaR cjlyHKL\HR nepeAaeTCA 

cal 1  ( fun ct ion ( )  { } ) ; 

s Ka<1ecree apryMeHTa Bbl3blBaeMoit cjlyHKL\1111 

•  B03BpamaTb B Ka<JeCTBe 3Ha<JeHl1H H3 ,D;pyn1x cpyHKQHH: function  returnNewNinj a Funct i on ( )   { 

return  funct ion ( )  { } ; 

-�- 803epar11rb Hoeyio cjlyHKL\MIO 
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•  Ha,ll,eJHITb CBOHCTBaMH ,  KOTOpbie MO)l{HO ,ll,HHaMWieCKH C03,ll,aBaTb H npncBaH

BaTb HM 3Ha•IeHHJI: 

var  ninj a Funct ion  =  funct i on ( )  { ) ; 

,.  Baecrn Hoaoe caoi1CTBO 

ninj aFunct ion . ninj a  =  " Hanzo " ; 

�  a cj>yHKL\HIO 

Bee,  'ITO  ,ll,onycKaeTcJI  /..{eJiaTb  c  o6ner<TaMH ,   MO)l{HO  ;:i;eJiaTb  11  c  <PYHKI..{HJIMH. 

<PyHKI..{HH JIBJIJIIOTCJI ofrheKTaMH, IIa,ll,eJieHHbIMH oco6ettHOCTbIO B'bl3'btBam'bCR. B <1acT

HOCTH,  <PYHKI_{HH MO)l{HO  BbI3bIBaTb ,ll,JIJI BbIIIOJIHeHHJI onpe;:i;eJieHHbIX ,ll,eHCTBHH. 

Cl>YHK�VIOHanbHOe nporpaMMVIPOBaHVle Ha JavaScript 

BHeApeH 111e  <PYHKU,111 11  B  Ka4ecrne  o6beKTOB  Bb1cwero  nopRAKa  c11y>1<111r  nepBblM  waroM B  H a n pa B!leHIA IA  </JYHl<U,UOH0/1bH020  npo2paMMUpOBOHUR,  cocpeAOT04eHHOro  Ha peweH111 111 3aAa4 nyreM cocra s11eH111R cj>yHKu,111 11 ( BMecro onpeAe11eH111R noC11eAOBare11b

Hocretli  waros,  KaK 3TO  o6bl4HO Ae11aercR  B 6011ee pacnpocrpaHeH H blx R3btKax 111 MnepaT111 BHoro  n porpaMM111 poBaH111R). 4>yHKu,111 0Ha!lbHOe n porpaMM111 posaH 111e noMoraer B 


Han111caH 111 111 KOAa, Koropb1tli n pow.e recrnposarb, pacw111 pRTb 111 noMew.arb B MOAY/1 111 . Ho 3Ta TeMa HaCTO!lbKO 06w 111 pHa, 4TO B Aa H HOtli KH111 re etli 11111 Wb OTAaeTCR AO!l>l<HOe BHll1-Ma H 111e ( H a n p111 Mep, B rnaBe 9). Ec11111 >1<e BaM 111HTepeCHO 6011ee nOAP06Ho 03HaKOMll1Tb

CR  c  n pe111 Myw.ecTBa M111  <PYHKU,1110Ha/l bHOro  n porpaMM111 pOBaHll1R  111  ero  np111 H u,111naM111, a  TaK>1<e  111X  np111MeHeH 111eM  B  n porpaMMaX  Ha  JavaScript,  peKOMeHAYeTCR  np04 111TaTb KH111 ry  EC/1111  >1<e  BaM  IA HTepeCHO 6011ee  nOAP06HO 03HaKOMll1TbCR c  n pe111Myw.ecrBaM111 

cj>yHKU,111 0HallbHOro  n porpaMM111 pOBaH ll1R  111  ero  n p111 H u,111 naM111,  a  TaK>1<e  111X  n p111 MeHe

Hll1eM B  n porpaMMaX Ha J avaScript,  peKOMeHAYeTCR  n p04111TaTb  KH ll1ry ny111 ca ATeHCll10 

4lyH1<U,UOHOl1bHOe  npo2paMMupoeaHue Ha JavaScript:  1<01< y11yLfwumb 1<00 JavaScriptnpo2paMM ( nep. c aHrn., 1113A. 11,ll,111a11eKT111 Ka",  ISBN 978-5-9909445-8-9,  2017  r.). 

0;:1.Ha H3 oco6eHHOCTei1 ofrbeKTOB BbICillero nopJI,ll,Ka 3aKJIIO<IaeTCJI B TOM, 'ITO HX 

MO)l{HO nepe;:1.aBaTb <PYHKl_{HJIM B Ka qecTBe apryMeHTOB. B OTHOilleHHH <PYHKQHH ::no 03Ha<IaeT,  qTo O,ll,Ha <PYHKI_{HJI  nepe,ll,aeTCJI B  Ka'leCTBe apryMeHTa  ,i1,pyroi1  <PYHKI_{HH, KOTOPaJI  MO)J(eT  npn nocJie)J,)'IOmeM  Bhmo;meHHH  npHJIO)J(eI-IHJI  BbI3BaTh  nepe,ll,aH

HYJO ei1 <PYHKQHIO.  11 3TO CJIY)l{HT xapaKTepHbIM npHMepoM 6oJiee o6mero IIOHJITHJI, H3BeCTHoro no,ll, Ha3BaHHeM rftyn'K'IJ,UU o6pamuozo B'bl3oea. PaccMoTpHM 3TO Ba)J(HOe no

HJITHe 6oJiee no,ll,po6Ho. 

3 . 1 . 2 .  <l>yHK'-'"""" o6parHoro Bbl30Ba BcJIKHH  paa,  KOrj�a  C03,ll,aeTCJI  <PYHKI_{HJI ,ll,JIJI  IlOCJie,ll,y10mero  Bbl:30Ba,  6y,ll,b TO H3 

6payaepa HJIH Ha ,i1,pyroro KO,ZJ;a, 3TO oatta•1aeT,  qTo, no cyu�eCTBy,  no;:1.roTaBJIHBaeTcH 

06pam1t'blU B'bl30B.  CBOHM  rrponcxo)l{,ll,eHHeM  3TOT  TepMHH  o6JI3aH  TOMY  q>aI<ry,  'ITO 

<PYHKI_{HJI ycTaHaBmrnaeTCJI ,ll,JIJI IIOCJie.nyiou�ero o6paTHOro ee BbiaOBa H:3 KaKOrO-HH-6y,ll,b ,ll,pyroro KO;:J.a B  ITO,ll,XO,ll,JIII_{HH  MOMeHT BbIIIOJIHeHHJI. 

06paTHbie  BbBOBbI  JIBJIJIIOTCJI  Ba)J(HOH  COCTaBJIJIIOUiet'1  3<P<PeKTHBHOro  HCilOJibaoBaHHJI j avaScript,  H  MO)I<HO  c  yBepeHHOCTblO  CKa3aTb,  'ITO  BaM  npHXO,ll,HJIOCb  He pa3  IlOJib:30BaTbCJI  HMH B CBOeM KO,ll,e ,  r.ue  6hI  3TOT KO,ll, HH npnMeHJIJJCJI,  6y,ll,b TO  o6pa6oTKa  co6bJTHJI OT ureJI'II<a KHOilKOH MblllIH, noJiyqettHe ,ZJ;aHJ-IbIX OT cepBepa HJIH 

aHHMal_{HH OT,ZJ;eJibHbIX qacTett  IIOJib30BaTeJibCKOro HHTepq>ei1:ca npHJIO)l{eHHJI. 
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B 3TOM  pa3.D:eJie  6y.D:eT rroKa3aHo, KaK rroJih30BaTbOI o6paTHhIMl1  BhI30BaM11 .D:JI5I o6pa6oTKl1  co6blTl1H  11Jil1 yrrpomeHl15I  copT11poBKl1  KOJIJieKQ11H  - T11fil1qHbIX rrp11MepoB rrp11MeHeH115I o6paTHbIX Bbl30BOB. 3To HeCKOJibKO 6oJiee CJIO)l{J-lble rrp11Mepbl, 11  fl03TOMY pa36epeM  fIOJIHOCTbIO  fIOH5ITtte  o6paTHoro  Bbl30Ba  B  ero  rrpocTeiirneH: cpopMe.  J-faqJ-IeM co cJie.D:YIOmero  coBeprneHHO 6ecrroJie3Horo,  Ho HarJI5I.D:Horo rrp11Mepa O,ll;HOH cpyJ-IKQl111,  KOTopoH:  B KaqecTBe rrapaMeTpa rrepe,ll;aeTC5I CCbIJIKa Ha .D:pyry10 cpyJ-IKQttIO .D:JI5I ee rrocJie.D:Yiomero BhI3oBa: funct ion  useless ( ninj aCal lback )  

return  ninj aCa l lbac k ( ) ; 

KaKoii  6hl  6ecnoJie31-10H:  3Ta  cpyHKQ115I  Hl1  OKa3aJiacb,  oHa  nee  )Ke  rroMoraeT 

5ICHO  110H5ITb,  KaKl1M  o6pa30M  O,ll;Ha  cpyHKQ115I  CHaqaJia  nepe.D:aeTC5I  .D:pyroH:  B  KaqecTBe  apryMeHTa,  a  3aTeM  BhI3bJBaeTc5I  c  rroMomhIO  rrepe.D:aHHoro  napaMeTpa. 

PaccMaTp11BaeMy10 3.D:eCh 6ecnoJie3ttyJO cpyJ-IKQHIO MO)l{HO npoTecT11poBaTh c  noMo

IIJ;hIO KO,ll;a 113 Jil1CTl1Hra 3. 1 . 

JlHCTHHr 3. 1 .  npOCTOH npHMep o6paTHOrO Bbl30Ba 

var  text =  " Domo  a r igato ! " ; 

report ( " Be fore  defi ning  func t i ons " ) ; 

function  useless ( ninj aCallback)  { 

report ( " I n   use l e s s   funct i on " ) ; 

OnpeAenl1Tb <l>YHKL\11!0, KOTOpoii nepeAaeTCR 11 

return  ninj aCal lback ( ) ; 

cpa3y Bbl3b1BaercR lj>yHKL\11A o6parnoro Bbl30Ba 

funct i on  getText ( )   { 

l 

report ( " I n   getText  funct ion" ) ; 

OnpeAen11rb npoetyio lj>yHKL\11!0, B03BpalL\alOIL\YIO 

return  text ; 

1 3Ha11eHMe rno6anbHoii nepeMeHHoii 

report ( " Be fore  ma king  a l l   the  c a l l s " ) ; a s s e rt ( useless ( getText )  === t ext , 

" The  use l e s s   funct ion  works !  " + text ) ;  I Bbl3BaTb eii 

6ecnone3HVIO 

lj>yHKL\MIO 

lj>yHKL\11!0 

o6parnoro Bbl30Ba  M nepeAaTb 

get Text ( )  

report ( "After  the  c a l l s   have  been  made " ) ; B np11Mepe KO.D:a 113 JittCTl1Hra 3 . 1  rrp11MeH5IeTC5I crreQl1aJihHa51 cpyJ-IKQl15I report ( ) 

,ll;Jl5l BbJBO,ll;a HeCKOJibKl1X coo6meHl1H, fI03BOJI51IOm11x OTCJie)l{l1BaTb XO.D: Bbll10JIHeHl151 

.D:aHHoro KO,ll;a. 3Ta cpyHKQtt5I orr11caHa B rrpttJio:>KeI-11111 E.  KpoMe Toro, B .D:aHHOM np11Mepe KO,ll;a  rrpttMeH5IeTC5I cpyJ-IKQl15I  a s sert ( ) ,  ynoMl1HaBllla51C5I  B  rnaBe  1 .  06hP-IHO 

3TOH cpyttKQttl1 rrepe.D:aeTC5I .D:Ba apryMeHTa. B KaqecTBe rrepBoro ee apryMeHTa YKa3bI

BaeTC5I  Bblpa:>KeH11e,  HCXO,ll;HOe ycJIOBl1e  KOToporo  yrnep)l(,[(aeTC5I.  B ,ll;aHHOM CJIYqae Tpe6yeTC5I Bbl5ICHl1Tb, B03BpamaeTC5I Jil1 B pe3yJibTaTe Bbl30Ba cpyttKQl1H u s e l e s s  ( ) BMecre  c  cpyttKQtteH:  get Text ( )  B  Ka<ieCTBe  ee  apryMeHTa 3Ha<iemie  rrepeMe1moH: text  (yTBep)l{,ll;eH11e  u s e l e s s  ( ge t T ext )  === text). EcJIH  BhI'Il1CJIJ1eTC5I  ;mrwqecKoe 3Ha�1e1-rne t rue rrepBoro apryMeHTa cpym<Q11H a s s e rt ( ) , TO ,ll;a1-rnoe YTBep)l{,ll;e-
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HHe npoxo,11,11T, a vrnaqe OHO He npoxo,11,11T.  B KaqecTBe BToporo apryMeHTa cpyHKUHH 

a s s e rt ( )  yKa3hIBaeToI coo6rn:eH11e, KOTopoe CB51aaHo c ,11,aHHhIM YTBep)l(tl,eH11eM 11 

06h1qHo BbIB0,11,11TC51 BMeCTe c COOTBeTCTBYIOID:HM HH,11,HKaTopoM  npoxmKt1,eHl15I HJIH 

HenpOX0)1(,11,eHl151.  (TecT11poBaH11e B ueJIOM 11 Harna co6cTBeJU-la51 cI<pOMHa51 peaJil13a

UH51 cpyHKUHH as sert ( )  11 report ( )  paccMaTpHBaeTrn: B npHJIO)KeH11H  B.) Pe3yJibTaT  BhIITOJIHeHH51  paccMaTpHBaeMoro  3,11,ech  np11Mepa  K0,11,a  np11Be,11,eH  Ha p11c.  3. 1 .  KaK s11,11,11Te,  ecJIH BhI3BaTh cpyHKUl1IO u s e l e s s  ( )  c cpyH1<1�11ei1 get T ext ( ) B 1<aqecTBe ee apryMe1-JTa, TO B03BpaTl1TC51 npe,11,noJiaraeMoe 3Haqe1-me. 

C  _  1 27.0.0.1 :8080/ninja2e/chapte ...  .:..C 

•  Before defining functions 

•  Before making all the calls 

•  In useless function 

•  In getText  function 

•  The useless function  works!  Domo arigato! 

•  After  the  calls  hav� been  made 

PHc. 3.1.  Pe3y11brar Bbin011HeH1<1fl KOAa  H3 111<1crnHra 3.1 

DpoaHaJIH311pyeM  no,11,po6Ho,  1<a1<11M  o6pa3oM  BhIITOJIH51eTcH  CTOJJh  npocToi1 

06pan-1h1i1  BhI30B  B  ,11,aHHOM  rrp11Mepe  Ko,11,a.  Ka1<  noKa3aI-IO  Ha  p11c.  3.2, cpyHKUHH 

get Text ( )  nepe,11,aeTCJI cpyHKUHH useless ( )  B  Kaqecrse  ee apryMeHTa. 8To 03HaqaeT,  qTo  B  TeJie  cpyHI<t(H H  u s e l e s s  ( )  o6parn:eHHe  K  cpyHKUHH  get Text ( )  MO)l(eT 

npo11cxo,11,HTh  qepe3  napaMeTp  n i n j  aCallback.  TaI<HM  o6pa30M,  o6paTHhIH  BhI30B cpym<uHH ninj aCallback ( )  npHB0,11,HT K BblIIOJIHeHmo cpyttI<UH H  get Text ( ) . 

B qacTHOCTH,  cpyttI<UH51  get Text ( ) ,  nepe,11,aHHaJI  B  KaqecTBe  apryMeHTa  cpyHKUHH 

u s e l e s s  ( ) ,  BhI3hmaeTcJI Jf3 Hee o6paTHO. 

var  text =  ' Domo  arigato !  ' ; 

Bbl30B useless (getText) 

u s e l e s s  ( n i n j aCa l lbac k )   ( 

:J

npHBOAHT K BbtnOnHeHllllO 

ni.nJaCallbac ( ) ; 

r:, ¢>yHKL\lll!I getText () 

6ecnone3HOM <l>YHKL\111111, 

nepeAaerc11 e Ka'lecree 

'ITO, B CBOIO O'lepeAb, 

funct ion  get Text ( J  { 

!,  apryMeHTa 6ecnone3HOM 

nplllBOAlllT K BbtnOnHeHllllO 

return  text ; 

<l>YHKL\"1"1 

<l>YHKL\111"1 getText () 

...... ..-

.,, .......... "" 

a s s e r t { u s e l e s s ( getText)  === text , 

''The  u s e l e s s   function  works !  ''  +  text ) ; 

P111c. 3.2. nopHAOK Bb1 n011HeH1<1fl KOAa npH Bbl30Be ¢YHKU,HH useless (getText) . <l>yHKU,Hfl useless ( )  Bbl3b1Baerrn BMecre c ¢YHKU,He� get Text ()  B KaYecTBe ee apryMeHra. B re11e 

¢YHKU,HH useless ( )   Bbl3blBaeTCfl nepeAaHHafl e� ¢YHKU,Hfl, 4TO B AaHHOM C/lyYae npHBOAHT K BblnO/l HeHHKJ ¢YHKU,HH getText ( )   (r.e. K ee o6paTHOMY Bbl30By) 









06paTHhIH  BbI30B  opraml3yeTCJI  TaK  npocro  6Jiaro.n;ap51  cpYJ-IKQHOHaJihHOMY  xapai<Tepy 513hIKajavaScript,  II03BOJlJIIOIIJ,eMy o6paIIJ,aTbCJI c  cpyHKQI151MI1 KaK c o6'beK

TaMI1  BhICrnero nopJI,n;Ka.  MoJ1mo ,lJ.aJl<e  noi1T11 eIIJ,e ,lJ.aJihIIIe,  nepen11caB paccMaTptt

BaeMbIH  3,lJ.eCb npttMep KO,lJ.a CJie.ll;yIOIIl,HM o6pa30M: 

var  text =  ' Domo  arigat o !  ' ; 

funct ion  useless ( ninj aCa l lback) 

return  ninj aCa l lback ( ) ; 

} 

j OnpeAe1111Tb cl>YHK4lllO 

o6paTHOro Bbl30B3 npHMO 

as sert ( useless ( function  ( )   {  return  text ; } )   ===  text , s apryMeHre 

" The  useless  function  works !  " + text ) ; 

0,a;Ha  113  caMhIX  np11MeqaTeJlhHhIX  oco6eHHOCTei1  JI3hIKa javaScript 3aKJI1oqaeT

CJI  B  B03MO)l(HOCTH  C03,lJ.aBaTh  cpyHKQHI1  Be3,a;e,  r,a;e  TOJlhKO  MO)l(eT  IIOJIBI1ThC.H  BbIpaJ1<e1-rne  B  KO,!l;e.  3To  He  TOJlbI<O  ,lJ.eJiaeT  KO,ll.  6oJiee  KOMIIaKTHhIM  I1  npOCTblM  ,ll.JlJI IIOHHMaHHJI  (6J1aro,ll.ap51  TOMY  qTo  onpe,a;eJieHH.H  cpyHKQHH  OKa3hIBaIOTCJI  p51,lJ.OM  c MeCTaMH  HX  np11MeHeHtt.H) '  HO  11  II03BOJ1.HeT  11CKJIIO'-IJ1Tb  3acopett11e  rno6aJibHOro npocTpattcrna  11MeH  tt3JIHIIIHHMH 11MeHaM11,  ec;rn  He npe,ll.nOJ1araeTCJI  06pau.1,aThCJI K cpyHKQI1I1  113  pa3HhIX  MeCT B rrp11KJia,ll.HOM KO,ll.e. 

B  npe,a;h1,a;yIIJ,eM  np11Mepe o6paTHoro  BhI30Ba  MhI caM11  c.n;e11a;rn  o6paTHhIH  BhI30B.  Ho  o6paTHhie  BhI30BhI  MO)l(eT ,a;eJJaTh  11  6pay3ep.  BepHeMCJI  �  np11Mepy  se6-rrp11JIO)l(eH11J1 113 rnaBhl  2, r.n;e HMeeTCJI CJie.ll;yIOIIl,HH cpparMeHT 1<0.n;a: document . body . addEventLi stener ( "mous emove " ,   function ( ) var  second =  document . getElementByid ( " second " ) ; addMes sage ( second ,  " Event :  mousemove " ) ; 

} ) ; 3,ll.eCh Ta101<e yi<a3aHa cpyHKQHJI o6paTHoro BhI30Ba. 0Ha orrpe.n;eJIJieTcJI a Kaqecrse  06pa60TLI11Ka  co6bITHH  Tl111a  mous emove  11  BhI3hIBaeTC.H  6pay3epoM  rrp11  HacryrrJieH11u TaKoro co6hITJUJ. 

npMMel.faHMe 

B  3TOM  pa3Ae/1e  o6paTHble  Bbl30Bbl  n peACTa B/leH bl  B  Ka4eCTBe  <l>YHKL\lllili,  KOTOpble o6parno  Bbl3bl BalOTCR  B  APYrDM  KOAe,  KOrAa  B  Aa/lbHeiliweM  HaCTynaeT  nOAXOARw,111 ilt  MOMeHT.  B  paCCMOTpeH HOM  BblWe  n p111Mepe  KOAa  o6paTHblili  Bbl30B (<l>YHKL\111111 

useless ( )  ) Ae11 aeTCR  HeMeAJleH HO,  a  B  np111 Mepe se6-n p111110>1<eH 111R  1113  rnaBbl  2  -

1113  6pay3epa,  KOrAa  H aCTynaeT  cooTBeTcTByiow,ee  co6b1rne  mousemove.  C11eAyeT 

oco6o nOA4epKHYTb, 4TO,  B OT/1 1114111e OT Hae,  HeKOTOpble C4 1!1TalOT,  4TO o6paTHblili  Bbl308 AO/l>KeH  Ae/laTbCR  arn HxpoHHO,  111  no3TOMY  B  nepsoM n p111 Mepe H a  caMoM Ae11e o6paTH blili Bbl30B He n pol!I CXOAlllT. M bl ynOMlll HaeM 06 3TOM Ha TOT c11y4ai/t, ec11111 y sac B03 H lll KHeT c KeM-TO ropR4aR no11eM111 Ka no noBOAY o6paTHblX Bbl30BOB. 

CoprnpoeKa nyreM cpaeHeH1t1S1 

DpaKTHLiecK11  scer.n;a,  KOr,ll.a  11MeeTcJI  KOJIJieKQHJI  ,a;aHHhIX,  ee  HY)J<HO  KaK11M-TO 

o6pa30M  OTCOpTttpoBaTh .  .ll:onycTHM ,   HMeeTCJI  CJle.ll;yIOIIl,HH  MaCCHB q11ceJ1 ,  pacno

JIO)l(eHJ-IhIX B npo113BOJihHOM nopJI.n;Ke: 0 ,  3, 2, 5,  7 ,  4 ,  8 ,  1 .  TaKoi1 rropJI,n;OK pacnoJio-
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)l(eHI-UI qHCeJI MO)l(eT OKa3aTbOI  BIIOJJHe  IIO.U,XO,ZVIIUHM,  HO paHO HJJH  II03.U,HO q11cJia, cKopee scero,  rrp11.u,eTcJI 0Tcopn1posaTb B KaKOM-H116y.u,h .u,pyroM rropH.u,Ke. 

KaK rrpamum, peaJrn3aJJ;HJI aJiropHTMOB copTHPOBKH OTHOCHTCJI .U,aJieKO He K ca

MblM TPHBHaJibHbIM 3a.u,aqaM  nporpaMMHposaHHJI .  .ll,JJJI BbIIIOJIHeHHJI KOHKpeTHoro 3a.u,aHHJI tty)l(HO Bb16paTb HaHJIY'UIIHH aJiropHTM, peaJIH30BaTb H  a.u,ann1posaTb ero K TeKynIHM noTpe6HOCTRM, qTo6bI oTcopTHposaTh 3JieMeHTbI B HY)l(HOM nopH.u,Ke, H 

npH 3TOM IIOCTapaTbCR He BHeCTH nporpaMMHbie OIIIH6KH. lfa Bcex 3THX 3�aq KOH

KpeTHbIM  npHl\Jia,!l;HOH  xapaKTep  HMeeT Jllllllb IIOpR.U,01\  copn1pomm.  npas.u,a,  MR 

copTHPOBKH Bcex MaCCHBOB BjavaScript HMeeTCJI MeTO.U, sort ( )  ' MJI l\OTOporo Tpe6yeTCR Jllllllb onpe;�eJIHTb aJJropHTM copTHpOBl\H 3HaqeHHM B 3a.u,aHHOM  nopR.u,Ke. 

I1 3,ll.ecb na noMOlllh npHxo.u,.HT o6paTHbie BbI30Bbil  BMecTo Toro qT06h1 npocTo npe,ll.OCTaBHTb  aJffOPHTMY copTHPOBKH B03MO)l(HOCTb caMOM)'  BbIRCHRTb,  B  KaKOM 

HMeHHO  nop.H,ll.Ke  ,!l;OJJ)l(Hbl  CJie,ll.OBaTb  qJfCJIOBbie  3HaqeHHR,  Mbl  C03,ll.a.U,HM  cpyHK-111110,  BbIIIOJIHRIOIUYIO  cpaBHeHHe,  06ecneq11s  aJiropHTMY  copTHPOBKH  .u,ocryn  K 

Hett  B  cpopMe o6paTHoro  BbI30Ba.  CJie.u,osaTeJibHO,  OHa  6y,ll.eT  BbI3hIBaTbCR  H3  3TOro aJiropHTMa BCRKHM  pa3,  1<0r,ll.a B03HHKHeT rroTpe6HoCTb B  cpasneHHH.  <I>ym<1111R 

o6paTHOro  Bbl30Ba .U,OJI)l(J:Ia B03BpaTHTb IIOJIO)l(HTeJibHOe 3Ha'IeHHe,  eCJIH  rropR.U,OK 

CJie.U,OBaHHR  rrepe,ll.aHHblX  eii:  3HaqeJ:IHM  ,!l;OJI)l(eH  6bITb 113MeHeH  Ha o6paTHbIM;  OTp11u;aTeJibHOe  3naqen11e,  ec;rn  3TOT  nopR.U.OK  He  tty)l(HO  H3MeHRTh;  H  HyJJesoe  3Ha

'Iett11e,  ecJIH  3HaqeHHR  O,ll.HHaKOBbI.  Bo3spamaeMoe  3HaqeHHe,  Tpe6y10meecR  MR 

copT11poBKH  MaCCHBa,  IIOJiyqaeTCR  nyreM  Bbl'UITaHHJI  cpaBHHBaeMbIX  3J:IaqeJ:IHH, KaK IIOKa3aHO HH)l(e. 

var  values  =  [ 0 ,   3 ,   2 ,   5 ,   7 ,   4 ,   8 ,   1 ) ; values . sort ( function (valuel ,  value2 ) { 

return  valuel  - value2 ; 

} )  ; 

B  .u,aHHOM  cJJyqae  oTrra.u,aeT  Heo6xo.u,HMOCTb  06,n:JMhIBaTb  no.u,po6nocTH  .u,eii

CTBHR aJirOPHTMa copT11pOBKH Ha HH3KOM ypoBHe HJIH ,ll.a)l(e BbI6HpaTb KOHKpeTHbIH 

aJiropHTM  copTHpOBKH .  .ll,ocTaTO'IHO  npe.u,ocTaBHTb  ¢YHKJJ;HIO  o6paTHOro  Bbl30Ba, qT06b1  mITeprrpeTaTop JavaScript Bbl3bIBaJI  ee  BCRKHH pa3,  Kor.a.a Tpe6yeTCJI  cpas

HHTb .U,Ba 3JieMeHTa. 

(/Jy'li'K1J,UO'/iatl'b'li'blU ITO,ll.X0,11;  II03BOJI5IeT C03.U,aTb  cpyttKJJ;HIO  KaK  caMOCTORTeJibHYIO 

cymHOCTb  If  nepe.u,aTb  ee  B  KaqecTBe  apryMeHTa  MeTo,ll.y,  KOTOpbIM  MO)l(eT ee  rrpH

HRTb B  KaqecTBe napaMeTpa, no.u,o6Ho JIIo6oM)' ,n:pyroMy THrry o6neKTa.  I1Memm  B 

3TOM  H  npORBJIReTCR  np11MeqaTeJJbHaR  oco6eHHOCTb cpyttKU:HM  KaK o6neKTOB  BbICrnero  nopH.u,Ka. 

3 . 2 .  Oco6eHHOCTM np111MeHeHMS1 <l>YHK�MM 

B Ka'feCTBe o6beKTOB 

B  3TOM  pa3.u,eJie  MbI  paccMoTpHM  pH.a,  cnoco6os,  no3BOJIRIOIUHX  BbirO.U,HO  socnoJib30BaThCJI CXO/�CTBOM  cp)'HKU:HH  c  o6beKTaMH .u.pyrHx  THIIOB.  B  qacTHOCTH,  HH-





'-ITO He MernaeT HaM, KaK HH CTpa1-mo, ,ll,06aBHTb CBOHCTBa K cpyttKUI151.M CJietcyIOI.QHM 

o6pa3oM: 

var  n i nj a =  { } ; 

ninj a . name  =  " hi t s u ke " ; 

I eMy HOBOe CBOllCTBO 

Co3AaTb o6'beK� 11 np11ceo11rb 

var  w i e l dSword  = func t i on ( ) { } ; 

wieldSword . swordType  =  " katana " ; 

I ell HOBOe CBOllCTBO 

C�3AaTb cjlyHK.L\lllO 11 np11ceo11rb 

PaccMoTpHM ,ll,Be 6oJiee JIIo6onhITHbie B03MO)l{HOCTH, KOTOpb1e OTKphrnaeT ,ll,aH

HaJI oco6eHHOCTb cpyHKQHH. 

•  Coxpaueuue <}>yuKn;u:U: B KOJIJieKn;uu, KOTopoe no3BOJrneT JierKo Ma1-rnny;mpoBaTb CB51.3aHl-IbIMH BMecTe cpyHKUH51.MH. HanpHMep, ,ll,eJiaTh o6paTHhie BbI30BbI, KOr,ll,a npOHCXO,ll,HT 'ITO-HH6y,ll,b HHTepecHoe . 

•  3anOMHHaHHe ,  KOTopoe  Il03BOJI51.eT 3anOMHHaTb Bbl'-IHCJieHHhie paHee  3Ha

'-!eHl151.,  nOBbllllaJI TeM  caMbIM  npoI13BO,ll,l1TeJibHOCTb  np11  nocJie,ll,yiomHx  BbI30Bax. 

PaccMoTpHM aTH B03MO)l{HOCTI1 6oJiee no,!1,po6Ho. 

3 . 2 . 1 .  CoxpaHeH1.1e <f>YHK�Mi1 

B HeK0Topb1x CJIY'-'aJIX, KOr,ll,a, HanpHMep, Tpe6yeTC51. Ma1-mnym:1poBaTb KOJIJ1e1<

Ul15!.Ml1  o6paTHbIX  Bbl30BOB, Bbl3bIBaeMbIX np11  HacrynJieHHl1 onpe,ll,eJieHHbIX co6bI

Tl1H,  HY)l{HO xpaHHTh 1<0JIJieKu1111 YHHKaJihHbIX cpyHKUHH.  Ho  np11 BBO,ll,e cpyHKUHH 

B TaJ<YIO KOJIJieKumo MO)l{eT B03HHI<ttyTb 3aTpy,!1,HeHHe, CB51.3aHHOe c  TeM,  '-ITO Hy)l{

HO OT,ll,eJIHTb Te cpyi-1KQI1l:I, KOTOpbie 51.BJI51.IOTC51. HOBb!Ml:I ,ll,Jl51. KOJIJieKQHH l1 Il03TOMY 

,ll,OJI)l{HbI 6b!Tb B Hee BBe,ll,eHbl , OT Tex cpyttKUHH ,  KOTOpb1e �e HaXO,ll,51.TC51. B KOJIJieK

Ul:ll1 l1 noaToMy He ,ll,OJI)l{HhI B Hee BBO,ll,HThOI. B o6I.QeM, MaH1:1nyJI11py51 KOJIJieKQH51.MH 

o6paTHbIX Bbl30BOB, CJietcyeT l136eraTb JII06bIX ,ll,y6JIHKaTOB, 'IT06bI e,ll,HHCTBeHHOe co6h!THe He CTaJIO npl:l'-IHHOH MHOrHx Bbl30BOB O,ll,HOH H TOH :>Ke cpyttKUl:IH o6paT

HOro Bbl30Ba. 

0'-!eBH,ll,HO, XOT51. l1 Hal1BHO  npe,!1,nOJIO)l{l1Tb, '-ITO BCe cpyttKUHH MO:>KHO CHa'-!aJia coxpaHHTb B MaCCHBe, a 3aTeM opraHH30BaTb UHKJIH'-leCKOe o6paI.QeHHe K 3JieMeH

TaM 3Toro  Macc1:1Ba,  '-IT06b1 npoBepHTh,  He tcy6JIHPYIOTC51. JIH cpyHKUHH. K co:>KaJ1e

Hmo ,  3TO MaJioacpcpeKTHBHbIH cnoco6,  KOTOpbIH  He  rO,ll,HTC51. ,ll,J151.  MaCTepa, CTpe

M51.I.Qeroc51. K ToMy,  '-IT06br nporpaMMa He npocTo pa6oTaJia, a pa6oTaJia Ha,ll,e:>KHO 

1:1 acpcpe1<THBH0.  IToaToMy ,ll,JI51. ,ll,OCTH)l{eHH51 nocTaBJieHHOH ueJIH  Ha no,ll,XO,ll,51.I.QeM 

ypoBHe CJIO:>KHOCTH MO:>KHO BOCllOJib30BaTbC51 CBOHCTBaMl:I cpyHKUHH, Kai< nOKa3aHO 

B Jll1CTI1Hre 3.2. 

n1.1cntHr 3.2. CoxpaHeHMe YHMKanbHblX <l>YHKl,4MM B KOnneKl,4111111 

_J Orc11e11<11BaTb ClleAYIOU\HH AOCTYOHblH A11R np11caa11B3HHR HAeHTMcjlMKarop 

� 

va r  store  =  { 

C03AaTb o6beKT, CJ1y11<aU111il B Ka�ecree 

next I d :  1 , 

Kewa AJ1R xpaHeHHR cjlyHKL\HH 

cache :  { } , 
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add :  funct i o n ( f n )   { 

i f   ( ! fn . i d )   { 

fn . id  =  t h i s . next i d++ ; 

noMeCTMTb <ltvHK4MM B Kew, 

t hi s . ca che [ fn . i d ]   =  fn ; 

HO TOnbKO B TOM tn\"lae, ecnH 

return  t rue ; 

OHM YHHKanbHbl 

} 

} ; 

funct i o n   ninj a ( ) { }  

as sert ( st o re . add ( ni nj a ) , 

" Funct ion  was  safely  added . " ) ; 

npoBepMTb, pa6oraeT 

n11 ace raK, KaK 

assert ( ! store . add ( ni nj a ) , 

11 3annaH11poeaHo 

" But  i t   wa s  only  added  once . " ) ; 

B npttMepe Ko;:i:a H3 JIHCTHHra 3.2 ctta'!aJia co3,n:aeT01 ofrbeKT,  1<0Topb1tt  npttcsattsaeTCJI  nepeMeHHOtt  s tore  wrn  )J;aJibHeihuero  xpatteHHJI  yttHKaJibttoro  tta6opa cpyttKU:Htt. Y :noro 06be1<Ta HMeIOTCJI ;:i:sa csottcTsa ;:i:attHb1x: o,n:1-10 - )J;JIJI  xpatteHHJI cJie.n:y101uero ;:i:ocrym-10ro 3Ha'!emrn  w;:i:eHTHcpHI<aTopa  id, a ;:i:pyroe - JJ:JIJI 1<eurnposattHJI coxpattJieMbIX cpy1rnu:wi1. <PyttKU:HH ;:i:o6as1rn10TCJI  B  Kern  c  noMOIIJbIO  npttse

/J,eHttoro  muKe MeTo,a;a  add ( ) . 

add :  funct ion ( fn )   { 

i f   ( 1 fn . i d )   { 

fn . id  =  t h i s . next i d++ ; 

t h i s . cache [ fn . id ]   =  f n ; 

return  t rue ; 

B MeTo,n:e  add ( )  CHa<JaJia nposepJieTCJI, HaxO,n:HTCJI Jill BBOAHMaJI cpyttKU:HJI B KOJI

JieKU:HH,  no HaJIH'Imo ee csottCTBa i d. EcJIH y TeKYIIJett cpyttKU:HH HMeeTCJI csottcTso id, TO npe.n:noJiaraeTCJI,  <ITO cpyttKU:HJI y)Ke o6pa6oTatta,  H IJ03TOMY otta npocTo HrttopwpyeTCJI.  B  npoTHBHOM cJiyqae  csottcTBO  id Ha3Ha<JaeTCJI cpyttKU:HH 11  nonyTHO 

HHKpeMeHTttpyeTCJI  3Ha<Jem1e  CBOHCTBa  next ld, a  caMa  cpyHKIJ,HJI  BBO)J;HTCJI  KaK 

CBOHCTBO  B  o6beI<T  cache ,  HCIJOJ1b3YJI  3Ha<JeHHe  i d  B  Ka'IeCTBe  HMeHH CBOHCTBa. 

3aTeM  B03BpaIIJaeTCJI JIOrH'-IeCKOe 3Ha<JeHHe  t rue, H TeM caMblM IJOCJie  BbI30Ba Me

TO/J,a add ( )  yse)J;OMJIJieTCJI, '-ITO cpyttKIJ,HJI BBe,n:e1-ia B KOJIJieKL�HIO. 

EcJIH  BbIIJOJIHHTh  paccMaTpttsaeMbitt  3,a;ecb  KOJJ:  Ha  se6-cTpaHHU:e  B  6pay3epe, TO  nptt IlOilblTI<e  B  xo;:i:e  Tecr11posaHHJI  BBeCTH  �)yttKIJ,HIO  n i n j a ( )   B  I<OJIJieKu;mo ti;Ba;Kti;bI  otta  BBOAHTCJI  JIHlllb  OJJ:HH  pa3,  I<aK  no1<a3aHo  Ha pwc.  3.3. B  rnase  9 6y;:i:eT 

npo,n:eMoHcTpttposaH  eIIJe  6oJiee  coseprneHHbitt cnoco6 o6paIIJeHHJI c  KOJIJieKIJ,HJI

MH YHHKaJibHbIX 3JieMeHTOB, B KOTopoM np11MeHJIIOTCJI MHO)l{eCTBa.  3To HOBbIH THil o6neKTOB noJIBHJICJI B cTa1-1;:i:apTe ES6. 

EIIJe OAHH  IJOJie3HbIH  np11eM ,   KOTOpbIH  peKOMett;:i:yeTCJI  B3JITb  Ha  soopy)l{eHHe, HCilOJlb3YJI CBOHCTBa cpym<IJ,HH, COCTOHT B TOM, <JT06hI npe,a;ocTaBHTb cpyttKIJ,HH B03MO)l{HOCTb  BHAOH3MeHJITbCJL  TaKHM  nptteMOM  MO)l{HO  6bIJIO  6b1  socnoJib30BaTbCJI ti;JIJI 3anoMHHaHHJI Bbr<rncJiem-1b1x paHee 3Ha<JeHHi1,  3KOHOMJI  speMJI  npw nocJie.n:yIO

IIJHX Bbl'-IHCJieHHJIX. 
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@ Storing a collection of uni;..  x 

1 27,0,0,1 :8080/ninja2e/chapte ...  ;_ ..  E , 

•  Function was safely added. 

•  But it was only added once. 

PHC.  3.3.  C03AaB  C BOHCTBO AflR  <j>yHKU,HH,  Mbl 

MO>KeM OTC/le>KHBaTb ero 3Ha4eHHe. 611aroAapR 

3TOMY  <l>YHKU,HR  6yAeT  BBeAeHa B  Kew  TO/lbKO 

OAHH pa3 

3 . 2 . 2 .  CaMoaanoM111Ha10U4111ecS1 <l>YHKl-'111111 

KaK yrroM1rnan:ocb pattee,  3an0Munanue ( memoization)  rrpe11:cTaBm1eT co6oli rrpo

Qecc  IIOCTpoeHH.H  cpyHKQHH ,   crroco6HOM  3aIIOMHHaTb  CBOH  BbI'IHCJieHHbie  pattee 3Haqemrn.  ITo cyuiecTBy,  BC.HKHli.  pa3,  Kor11:a cpyHKQH.H BbI'IHCJI.HeT pe3yJibTaT,  OH coxpatt.HeTC.H  BMeCTe  c  ee  apryMeHTaMH.  3To 11:aeT B03MO)f(HOCTb  B03BpaTHTb  coxpa

HCHHbIM  pattee  pe3yJibTaT  BMeCTO Toro,  'IT06bI  BbI'IHCJI.HTb  ero  CHOBa  rrpH  oqepe11:

HOM  BbI30Be cpyttKQHH c TeMH )Ke caMbIMH apryMeHTaMH. TeM caMhIM MO)f(HO 3aMeTHO 

IIOBblCHTb  rrpOH3BO)J;HTeJibHOCTb  rrpHJlO)KCHH.H,  H36era.H  IIOBTopeHH.H JIHIIIHHM  pa3 

CJIO)f(HblX Bbl'IHCJieHHM,  KOTOpb1e y)f(e  6bIJIH  O)J;HH  pa3  BbIIlOJIHeHbl.  3arrOMHHaHHe oco6eHHO y11:06Ho  rrpH  CJIO)f(HbIX  BbI'IHCJieHH.HX )J;JI.H  BOcrrpOH3Be)J;eHH.H  aHHMaQHH, IIOHCKe  )J;aHHbIX,  KOTOpbre  He'!aCTO  H3MeH.HIOTC.H,  HJIH  rrpH  BbIIlOJIHCHHH  JII06bIX 

)J;JIHTCJibHbIX MaTeMaTH'IeCKHX pac'IeTOB. 

B  Ka'leCTBe aJieMeHTapttoro  npttMepa  paccMOTpHM  npocroli.  (H  pa3yMeeTC.H,  He oco6eHHO  acpcpeKTHBHbili.)  an:ropHTM  BbI'IHCJieHH.H  npoCTbIX  'IHCCJI.  11  XOT.H  3TO 

)J;OBOJibHO  rrpocTOM  npHMep,  TeM  He  Mettee  OH  )J;eMOHCTpttpyeT  npHeM,  KOTOpblM 

MO)f(HO  BIIOJIHe  rrpHMeHHTb  B  CJIO)J(HbIX  H  3aTpaTHbIX  Bbl'IHCJieHH.HX,  Harrp11Mep, M.H  rroJiyqeHH.H  xeIII-KO)J;a  CHMBOJibttoli.  cTpor<H  no  an:ropHTM.Y  IIIHcppoBaHH.H  MD5. 

Ta1me  BbI'IHCJieHH.H  CJIHIIII<OM  CJIO)l(HbI,  'IT06hr  rrpo11:eMOHCTpttpoBaTb  HX 3)J;eCb  Ha I<OHI<peTHbIX np11Mepax. 

BHeIIIHe  caM03anoM11tta101�a.HC.H cpyttKQH.H rrpar<TH'leCI<H  HH'leM  He OTJrn�raeTc.H 

OT  JIJ06oli.  o6bI'IHOM  cpym<QHH,  HO  B ee  TeJie  cr<pbITHO  C03)J;aeTC.H  Kelli ,  B  KOTopoM 

otta 6y.a.eT coxpaH.HTb pe3yJibTaTbI BbIIlOJIH.HeMbIX BbI'IHCJieHHli.. Hcxo)J;Hbrli. K0/1: aToli cpyHI<QHH npHBe)J;eH B JIHCTHHre 3.3. 

nHCn1Hr 3.3. 3anOMHHaHHe Bbl'fHCneHHblX paHee 3Ha'feHHM 

func t i on  i s P r ime ( value )  { 

i f   ( ' i s Pr ime . answers )  { 

i s Prime . answers  =  { } ; 
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i f   ( i s Pr ime . answers [ value]  ! == undefined) 

return  i s Prime . answers [ va lue ] ; 

npoeepMTb HanM4Me 

KewMpoeaHHblX 3Ha4eHl1H 

var  prime =  val ue  1 ==  0  & &   value  1 ==  l ;   / /   1  - He  npocToe  4MCno for  ( var  i  =  2 ;   i  <  value ;  i ++ )   { 

i f   ( value  %  i  ===  0 )   { 

prime  =  f a l s e ; 

break; 

return  i sPrime . answers [ value ] 

prime ; 

----- CoxpaHl1Tb Bbl411CneHHoe 3Ha4eHMe 

as sert ( i s Prime ( 5 ) ,  " 5   is  prime ! "   ) ; as sert ( i s Prime . answers [ 5 ] ,  " The  answer  was  cached ! "   ) ;   I npoeep11rb, pa6oraer  ace nM 

HOpManbHO 

CHat.JaJia B  <j:>yHKQHH  i s  Prime ( )  nposep.HeTrn,  coati:aHo JIM  CBOHCTBO  answe r s , KOTOpoe npeti:nOJiaraeTC.H l1CilOJlh30BaTb B Kat.JeCTBe Kerna. 11 eCJIH 3TO CBOHCTBO OTcyrcTByeT,  TO  OHO  C03ti:aeTC.H,  KaK IlOKa3aHO Hll)KC. 

i f   (  ! i s Prime . answers )  { 

i s Pr ime . answe rs  =  { } ; 

Co3ti:aH11e  nycToro  Kerna npo11cxoti:HT JIHrnh np11 nepBoM BbI30Be <j:>yttKQHH,  noc11e  t.Jero  OH y)Ke  cyrn;ecTByeT.  3aTeM  npoBep.HeTc.H,  3anoMHeH JIM  B  Kerne  answe rs pe3yJibTaT BbI'IHCJICHl1.H nepeti:aHHOro 3Hat.JCHH.H: 

i f   ( i s Pr ime . answers [ va l ue ]   1 ==  unde fined ) 

return  i s Prime . answers [ v a l ue ] ; 

l.(JI.H coxpaHCHl1.H pe3y;rnraTOB BbI'-111CJICHI1H B Bl1)l:C JIOrl1t.JCCKl1X 3Hat.JeHHH ( t rue mm f a l s e )  B  3TOM  Kerne  l1CilOJib3YeTC.H 3Hat.JeH11e apryMeHTa <j:>yttKQHH B  Kat.JeCTBe 11MCHH  (KllIOt.Ja) CBOHCTBa.  Ec;rn OTBeT Hatt)l:CH B  Kerne,  OH npocTO B03BpamaeTC.H. 

EcJI11 )Ke B  Kerne  He  Hattti:eHo  HM  Oti:Horo  3Hat.JeHH.H,  TO  BbIIlOJIH.HIOTC.H  Bhit.JHCJie

HH.H c QCJibIO onpeti:eJIHTb,  .HBJI.HCTC.H Jill 3Hat.JeHHe  npoCTbIM  '-111CJIOM  (ti:JI.H 6oJiblUHX 

3Hat.JCI-Il1H  TaKa.H  onepaQH.H  MO)KeT  OKa3aThC.H  BeCbMa 3aTpaTHOtt),  a  pe3yJihTaT  coxpaH.HCTC.H  B  Kerne  np11 B03BpaTe  113 <j:>yHKQ11l1,  KaK noKa3aHO  Hll)KC. 

return  i s Prime . answers [ value]  = prime ; 

Kern .HBJI.HeTC.H CBOHCTBOM caMoiI <j:>yHKQ1111, 11 no3TOMY OH ti:eilcTByeT tJ:O Tex nop, HOKa  ;�eilcrnyeT caMa <J:>YHKQH.H.  11, HaKOHCl�,  B  paccMaTpHBaeMOM  3)l:CCb  np11Mepe KO)l:a pa60TOCHOC06HOCTh 3aHOMHHaHH.H npoBep.HeTC.H CJICtJ:YIOI.UHM o6pa30M: a s sert ( i s P r ime ( 5 ) ,  " 5   is  prime ! "   ) ; a s sert ( i s P r ime . answe rs [ 5 ] ,  " The  answer  was  cached ! "   ) ; y Ta1<0ro TIO)l:XO)l:a HMCIOTC.H )l:Ba rnaBHbIX npe11MymecTBa. 
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•  Km-reGHhIH noJib30BaTeJib  3anpannrnaeT  BhIGHCJieHHOe  paHee 3HaGett11e,  BbIro;:i:tto HCTIOJib3Y.H npe11MymecTBa Bbl30Ba <jlyttKQHH. 

•  MexaHH3M 3anoM11Hatt11.H ;:i:eH:cTByeT CJia,)J(etttto 11 tte3aMeTHO.  H11 KOHeGHoMy llOJib30BaTeJIIO,  HH aBTopy Be6-cTpaHHQbI  He tty)KHO ,IJ.eJiaTb  KaKHe-JI1160  cne

QHaJibHbie  3anp0Cbl  HJIH  ;:i:pyr11e  JIHIIIHHe  HHHQHaJIH3Hpyiomtte  onepaQHH, GT06bI npHBeCTH 3TOT MexaHH3M B ;:i:eH:CTBHe. 

Ho y ,IJ.aHHOro llO,IJ.XO,IJ.a HMeIOTC.H TaK)Ke  CBOH He,IJ.OCTaTKH, KOTOpbre MOryT ,IJ.a_)f(e nepeBeCHTb ero npettM)'mecTBa. 

•  J1I06oro  po;:i:a  KelIIttpoBaHHe,  6e3ycJIOBHO,  npHBO,IJ.HT  K  H3JIHIIIHeM)' pacxo;:i:y onepaTHBHOH  naM.HTH c QeJibIO llOBbIIIIeHH.H npOH3BO,IJ.HTeJibHOCTH. 

•  flypHCTbl MOryT 3aH.BHTb, GTO Ke1II11p0Bar-me He CJie;:i:yeT CMelIIHBaTb c 6H3HeC

JIOrH:KOH, nOCKOJibKY <jlyttKQH.H HJIH MeTO,IJ. ,IJ.OJI)KHbl ,IJ.eJiaTb GTO-HH6y;:i:h 0,IJ.HO, H 

;:i:eJiaTb 3TO 11cnpaBHO. BnpoGeM, B rnaBe 8 6y;:i:eT noKa3aHo, KaK onpoBeprttyTh 3TO 3a.HBJieHHe. 

•  flpoBepHTb B peaJibHbIX ycJIOBH.HX HJIH H3MepHTb npott3BO,IJ.HTeJihHOCTb TaKoro aJiropHTMa HeJierr<o, TIOCKOJihKY pe3yJibTaThI ero pa60TbI 6y;:i:yT 3aBHCCTh OT 

rrpe,IJ.bilJ:YmHx  BXO,IJ.HhIX ;:i:aHHhIX <PYHKQHH. 

l1TaK, pacCMOTpeB HCKOTOpbie npaKTHGeCKHe npHMepbI npHMeHeHH.H <PYHKQHH 

B  KaGeCTBe  o6beKTOB BbICIIIero  rrop.H;:i:Ka,  rrepeH:;:i:eM  K  HCCJie,IJ.OBaHHIO  pa3JIHGHhIX 

cnoco6oB onpe;:i:eJieHH.H <jlyttKQHH. 

<l>yttKl�HH BJ avaScript o6bIGHO onpe;:i:emIIOTC.H c llOMOmhlo ¢y1-1i1C1J,U01i{L/l'b'/-WZO JtUme

PMa,  co3;:i:a101�ero 3HaGeHtte <jlyttKQHH TaKHM  )Ke  o6pa3oM,  KaK,  ttarrpttMep,  GHCJIO

BOH 1mTepa;1  co3;:i:aeT GHCJionoe 3I-IaGeHtte.  HanoMHHM,  GTO  KaK o6beKThI BhICmero nop.H,IJ.Ka c�yI-IKQHH .flBJI.HIOTC.H 3Ha�reHH.HMH, KOTOpbIMH MO)KHO IIOJih30BaTbC.fl,  KaK H 

JII06bIMH ;:i:pyrHMH 3HaGeHH.HMH  B JavaScript,  r-rarrpHMep,  CTpOKOBbIMH  HJIH  GHCJIO

BhIMH.  I1  BaM,  CKopee  Bcero,  npHXO,IJ.HJIOCb  ,IJ.eJiaTh  3TO  r-re  pa3,  OC03HaHHO  HJIH  He OC03HaHHO. 

B .H3bIKejavaScript npe;:i:ocTaBJrneTrn PM cnoco6oB orrpe;:i:e;reHH.H <PYHKQHH, KO

Tophre MO)KHO pa3;:i:eJIHTh r-ra qeThrpe rpynnhr. 

•  06bilBJieHIDI <l>YffKD;H:H H <l>YffKD;HOHaJlbHbie BblpruKeHHil. ::ho ,IJ.Ba Ha1160Jiee  pacrrpocTpar-reHHbIX,  xoTn  11  HecKOJihKO  OTJI11GaIOm11xc.H  cnoco6a orrpe

;:i:eJieHH.H <PYHKQHH.  3aqaCTyio  HX  ,IJ.a_)f(e  He  pa3,IJ.eJI.HIOT,  HO,  KaK  CTaHeT .HCHO 

B  ,IJ.aJibHeHIIIeM, .HCHOe rrpe;:i:cTaBJieHHe  06  HX OTJIHGH.HX IIOMOraeT JIYGIIIe no

H.flTh,  Kor;:i:a HMeHHO <jlynKQHH ,IJ.OCTYflI-IhI ,IJ.Jl.H BhI30Ba. Htt)Ke  np11Be;:i:er-r  rrp11Mep o6b.flBJieHH.H <PYHKQHH. 

funct ion  myFun ( )  {  return  1 ; ) 

•  CTpeJioqHhie <l>YffKD;HH, qacTo Ha3hrnaeMbre JIHM6,11;a·<l>YffKD;HilMH. 3TOT THn 

<jlyttKQHH JIHlllh ne;:i:aBHO  rro.HBHJIC.H  B  cTan;:i:apTe ES6 .H3hIKa javaScript.  On 





76 

lJacmo II. IIpeacmaBAR'liue o ¢yuK'1J,1mx 

II03BOJrneT orrpe,ll;eJIHTb <PYHKQHH c  IIOMOmbIO 6oJiee  rrpocToro  CHHTaKCHCa H  ,ll;aJKe  pa3peumTb O,ll;HO THIIWIHOe  3aTpyll.HeHHe,  B03HHKa10mee  B  CB513H  c 

<PYHKQHHMH o6paTHoro  BhI3oBa H paccMaTpirnaeMoe ,ll;aJiee.  HmKe  np11Be;:r,eH 

rrpHMep orrpe,ll;eJieHH51 CTpeJioqHOH <PYHKUHH. 

myArg  =>  myArg*2 

•  KoHCTPYKTopbI  <l>YHKD;HH.  9To  HeqacTo  np11MeHHeMbIH  crroco6  onpe.Z1:e11e

HH5l  <PYHKQHH,  no3BOJimom11i1 ll.HI-IaM11qecK11  KoHcTpyHpoBaTh 1-1ony10  q>yttKu;mo  H3  CHMBOJibHOH  CTpo1m,  KOTopa51  TaIOKe  MO)KeT  6b!Tb  cq>opMHponaHa ll.HHaMH'-IeCKH.  B  np11ne)1eHHOM  HH)Ke  np11Mepe  ll.HI-iaM11qecKH  C03)1aeTCH 

4>YHKQH51, npHHHMaIOmaH ,ll;Ba napaMeTpa, a H b, H B03Bpama10u�a51 cyMMY 3HaqeHHH 3THX rrapaMeTpOB. 

new  Funct ion ( ' a ' ,   ' b ' ,  ' return  a +  b ' ) 

•  <l>yHKD;HH-reHepaTopbI.  9TOT nm  <PYHKl�HH TaIOKe  6bIJI  BBe,ll;eH  B  CTaH)1apT 

ES6 513hIKa JavaScript.  OH  rro3BOJIHeT C03.1l:aTb <PYHKQHIO,  113  1<0Topoi1,  B  OT

JI11q11e  OT  o6bl1-IHbIX <PYHKQHH ,  MO)KHO  BbIHTH  H  CHOBa  BOHTH  B  Hee  npH  no

CJie)1yIOmeM BblfIOJIHeHHH rrpHJIO)KeHH51, coxpaH5151 3HaqeHH51 ee rrepeMeHHbIX 

B rrpoMe)KyrKax Me)Kll:Y IIOCJie,ll;OBaTeJibHbIMH BbIX0)1aMH H B03BpaTaMH K ,ll;aH

HOH  q>yttKQHH.  Onpell.eJIHTb MO)KHO reHepaTopHbie  Bap11aHThI  o6b51BJieHHH 

<PYHKUHH, <PYHKUHOHaJihHbIX Bbipa)KeHHH H KOHCTPYKTopon <PYHKQHH. H11)Ke np11Be)1eH rrp11Mep orrpe)1eJieHH51 q>y1-1Ku;1111-reHepaTopa. 

funct ion*  myGen ( )  {  yield  1 ;   ) 

O'IeHh Ba)KHO IIOHHMaTb OTJIHq1151 nepeq11cJieHHbIX Bbillle cnoco6oB, IIOCKOJibKY 

OT BbI6paHHOro crroco6a orrpe)1eJieHHH <PYHKUHH B 3Ha'IHTeJibHOH CTerreHH 3aBHCHT, KOrll,a  4>YHKQH51  ll.OCryrrHa )1JI51  Bbl30Ba,  KaK  OHa  ce651  Be,ll;eT  H )1Jl51  KaKoro  o6beKTa MO)KeT 6bITb BbI3BaHa. 

B 3TOH mane paccMaTpHBaIOTC51 o6bHBJieHHH cpyttKUHH, cpyttKQHOHaJibHbie Bbipa

)KeHH51 H CTpeJIO'-IHbie <PYHKUHH. HH)Ke Il051CH51eTC51 HX npHHQHII ,ll;eHCTBHH, HO HaM 

eme He pa3 rrpH,ll;eTC51 B03BpamaThCH K HMM B ,ll;aHHOH KHHre )1Jl51 HCCJie)10BaHH51  HX 

oco6eHHOCTei1. c ll.pyroi1 CTopOHbI, <PYHKIJ;HH·reHepaTopbl ,ll;OBOJibHO cneu;11q>H'lHbl H cymecTBeHI-IO OTJIH'-IaIOTC51 OT o6bI'IHbIX cpyttKIJ;HH, H II03TOMY OHH OTll,eJibHO pac

CMaTpHBaIOTCH B rJiaBe 6. 

lfro  )Ke  KacaeTUI  I<OHCTPYKTOpOB  <PYHKQHM,  TO Mbl BOo6me  He 6y.1I:eM  paccMa

TPHBaTb HX B ll,aHHOH KHHre.  11 XOT51 OHH Haxo)151T pHll. HHTepecHbIX rrp11MeHeH11i1 , oco6eHHO rrpH ll,HHaMH'leCKOM C03ll,aHHH H  HHTepnpeTaQHH  KOll,a,  Mbl C'-IHTaeM  HX 

ryrrHKOBhIM 513hIKOBhIM cpell.CTBOM javaScript.  EcJIH )Ke  Bbl )KeJiaeTe rro6JimKe 03Ha

KOMHThC51  c  KOHCTPYKTopaMH  <PYHKQHH, 06paT11Tecb K ll.OryMeHTau;1111,  ll.OCT)'fIHOH 

no  a,ll;pecy  h t t p s : / /deve l op e r . mo z i l l a . o r g / r u / do c s /Web / Java S c r ip t / 

Reference/Global_Obj e ct s / Functi on. 

I1TaK,  Ha'IHeM  c  caMbIX  npoCTbIX  H  Tpall,HIJ;HOHHbIX  cnoco6oB  onpe,ll;eJieHH51 

q>pmu;11M:: 06bHBJiem1i1 <PYHKQHH H q>yirnu;HOHaJibHbIX Bbipa)KeHHH. 
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3.3. 1 .  06bSIBneHMSI <l>YHKL,t"1M "1 <l>YHKL,tMOHanbHble Bblpa>KeHMSI 

)J,ByM.H  Hau6o;1ee  pacnpocTpaHeHHbIMH  cnoco6aMH  onpei�e;1eHH.H  cpyHKQHH  B 

JavaScript .HBJI.HIOTC.H  o6b.HBJieHH.H cpym<QHH  H  cpyttKQHOHaJibHhie  Bbip3.)l(eHH.H.  VTH 

,n:Ba  cnoco6a  HacTOJibKO  cxo,n:HhI,  qTo  ttepe,n:Ko  Boo6u�e  He  pa3JIH''-la10Tc.H.  Ho,  KaK 

no.HCHJleTCJI  B  nOCJie�10mHx  rnaBax,  3TH  OTJIHqH.H  Bee  )J<e  cymecTBYJOT,  XOT.H  OHM 

e,n:Ba 3aMeTHbI. 

06bSIBneHlllSI <l>YHKl.4111H 

CaMhIH npocTott cnoco6 onpe,n:eJIHTb cpyHKQHIO  B JavaScript - BocnoJib30BaTbC.H 

ofrMrnJ1em1eM  cpyHKI\HII  (pIIc.  3.4).  KaK BII.D:IITe,  BC.HKOe  06b.HBJie1me  cpyttKQHII  Ha

•rni-iaeTC.H  c  o6.H3aTeJibHoro KJI1oqeBoro  cJioBa  funct i on ,  noc11e  KOToporo  cJie,n:yeT 

o6.H3aTeJibHOe  HM.H  cpyHKQIIH  H  cnHCOK  HMeH  He06.H3aTeJibHbIX  napaMeTpOB,  yKa-3bIBaeMblX  qepe3  3arrnry10  H  3aKJI1oqaeMbIX  B  o6.H3aTeJibHbie 1<pyrnhle  c1<06KH. TeJio cpyHKQHH,  KOTopoe noTeHQHaJibHO .HBJI.HeTC.H  nycTbIM  CilHCKOM onepaTopoB, ,n:OJI)l(

HO  6h1Tb 3aKJI10'-1eHO B cpIIrypHbie CK061m.  11oMHMO 3TOH cpopMbl,  KOTopoH: ,n:OJI)l(HO 

y.n:oBJieTBOp.HTb  BC.HKOe  o6b.HBJieI-rne  cpyHKQHH,  IIMeeTC.H  eme  O!�HO ycJIOBHe: o6b.HB

JieHIIe cpyttKQHH .n:omKHO  3aHHMaTb  caMOCTO.HTeJibHOe  IlOJIO)l(eHIJe  Kai< OT,n:eJibHblH 

onepaTop JavaScript, XOT.H OHO  MO/KeT  co.n:ep)l(aTbC.H  B  TeJie .n:pyroti  cpyttKQHH  HJIH 

6JIOI<a Ko,n:a. B CJie,n:yiomeM pa3,n:eJie 6y,n:eT noKa3aI-IO, qTo HMeHHO  Mb! IIMeJIH B BH,n:y. 

06>13arenbHOe 

06>13are11b-

06>13are11bHa>1  Cn1-1coK 11MeH Heo6>13aTenb- 06>13are11b

KJllOYesoe cnoso  HOe 11Mfl 

OTKpb1Ba10LI.(af!  Hb1x napaMeTpOB, yKa3blBae- Haf! OTKpbl-

function 

cjlyHKLl,1111 

Kpyrna>1 cKo6Ka  MblX Yepe3 3amny10 

sa10LI.(a>1 

\ 

function 

\ 

myFunctionName  (  myF i r s tArg,  mySecond.Arg  )  I CK06Ka 

¢11rypHa>1 

{ 

Teno ¢YHKLl,111-1 

COCTOl-1T 1-13 ee 

________.. 

myStatement l ; 

He06f!3aTe!lbHblX 

myStatement 2 ; 

\ 

oneparopoa 

� 

l 

06>13are11bHa>1 

06>13are11bHa>1 

3aKpb1sa10LI.1afl 

33Kpbl83IOLI.(3fl 

¢mypHaf! cKo6Ka 

Kpyrnafl CK06Ka 

PHC.  3.4.  06bf!BlleH"1e cj>yHKLl,"1"1 3aH"1MaeT caMOCTORTellbHOe no11o>KeH1-1e B OTAe/lbHOM 6110Ke KOAa JavaScript ! Xorn  OHO MO>Ker COAep>KaTbCR 1-1 s rene APvrnx cj>yHKLl,"11'.1 

B JIHCTHHre 3.4 npHBe,n:eHhI ,n:Ba HarJIH.D:HhIX npHMepa o6b.HBJieHH.H cpyttKQHH. 

lll!ICTlllHr 3.4.  np111Mepbl 06bSIBneHlllSI <l>YHKL-'lllH 

funct i on  samurai ( )   { 

return  " samurai  here " ; 

I OnpB eAe1111Tb cj>yHK41110 

rno6anbHOM KOAe 

samurai ( )  

funct ion  ninj a ( )   { 

OnpeAen11rb cj>yHK41110 ninj a ( )  e rno6anbHOM KOAe 

function  hiddenN inj a ( )  

return  " n i nj a  here " ; 

I hiddenNinj a() e rene 

OnpeAenHTb 

cj>yHK41111 

cj>yHK411IO 

ninj a ( )  
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lfacm'b II. llpeacmae.rteuue o  <jjy'fl'K'IJ,U.JlX 

return  hiddenN inj a ( ) ; 

BHHMaTeJibHO  npttrn.H,11;eBIJ1HCb K  KO,ll;)'  H3 JIHCTHHra  3.4,  Bbl  MO)KeTe  HattTH  ero uenpHBbl'!HbIM,  eCJIH y Bae  He,ll;OCTaTO'IHO  OilbITa  nporpaMMHpoBaHH.H Ha cpyttKl�H

OHaJibHbIX  .H3bIKax.  Tio.n:yMaTb TOJibKO:  O,ll;I-Ja cpyttKQHH onpe,11;eJIHeTCH B TeJie .n:pyroii cpyHKQHH! 

funct i on  ninj a ( )   { 

funct ion  hiddenNinj a ( )  

return  " ninj a  here " ; 

return  hiddenNinj a ( ) ; 

B H3bIKeJavaScript ::>TO coBepllleHHO 1-mpMaJibHOe HBJieHHe. 11 ::>TOT npttMep nptt

Be,11;eu 3,11;ech cneQHaJibHO, '-IT06hr JIHillHHH pa3 no,11;qepKHYTb oco6oe 3Ha<JeHHe cpym<

QHH B JavaScript. 

npMMe'faHMe 

Ha1111411e OAH11X Q>yH Ku,11i1 s re11e APvrnx Mamer Bbl3BaTb HeMa110 TPYAHblX sonpocos, KacalOW,11XCR  0611acrn  B11A11MOCTl1  11  COOTB€TCTBl1R  11MeH  l1A€HT11<j>11Karopos.  Ho OT-110>1<11M  11x  H a  speMR, nocKO!lbKY Mbl ew,e sepHeMCR  K AaH HOMY np11 Mepy KOAa,  paccMorpes era nOAP06Hee B  rnase 5. 

<l>yHK4MOHanbHbte Bblpa>KeHMSI 

KaK ueo.n:ttoKpaTHO ynoMHHaJIOCh pa nee, cpyttKQHH BJ avaScript .HBJI.HIOTCH o6oeK

TaMH  BbICillero nopH,Ll;Ka, a ::>TO,  cpe,Ll;H npoqero, 031-Ja<JaeT, 'ITO HX MO)KHO C03,Ll;aBaTb c nOMOIQblO JIHTepaJIOB, npHcBaHBaTb nepeMeHHbIM H CBOHCTBaM H nepe,11;aBaTb .n:pyrHM cpynKQH.HM B Ka•IeCTBe apryMeHTOB H B03BpaIQaTb H3 HHX  B Ka<JeCTBe 3Ha<JeHHH. 

BcJie,ll;CTBHe Toro 'ITO cpyttKQHH .HBJIHIOTC.H OCHOBOTIOJiaraIOIQHMH .H3blKOBblMH KOH

CTPYKQHHMH,  B JavaScript HX  MO)KHO TpaKTOBaTh TaKHM )Ke o6pa30M,  KaK H  J1106h1e 

,11;pyrtte Bbipa)KeHH.H. TaKHM o6pa30M,  no,11;06uo <JHCJIOBbIM JIHTepaJiaM, KaK B cJie.n:y

IOIU,eM npHMepe KO,ll;a: 

var  a  =  3 ; 

myFunc t i on ( 4 ) ; 

B TOM )Ke caMOM MecTe  KO,ll;a  MO)KHO  BOCilOJib30BaTbC.H cpyttKQHOHaJibHbIMlI JIHTepa

JiaMH  CJie,ll;)'IOIQlIM o6pa30M: 

var  a =  funct ion ( )   { ) ; 

myFunct ion ( func t i on ( )  { ) ) ; 

TI0,11;06nble  cpyHKQlilI,  KOTOpbie  BCer,11;a  HBJIHIOTCH  COCTaBHOH  '-laCTbIO  ,11;pyroro onepaTopa  (uanpHMep, OHH yKa3hIBaIOTCH B  npaBoii qacTH Bbipa)KeHH.H npttcnattnamrn  HJIH  B  Ka<JeCTBe  apryMeHTa .n:pyroii  cpyHKQHH) ,  Ha3hIBaIOTC.H  ¢Y1l'K1J,U01lGJt'bU'blMU 

B'btpaJ1CenuJ1Jvt.  TaKHe  Bbipa)KeHHJI  npttMe<JaTeJihHbI  TeM,  'ITO  OHH  no3BOJI.HIOT  onpe-
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;:i:eJmTh cpyttKQHH HMeHHO TaM , r;:i:e OHM 6oJihUie scero HY)l(HhI, TeM caMhlM ynpomaJI IlOHHMaHHe Ko;:i:a. 

B JIHCTHHre  3.5 ;:i:eM0HcTp11pyioTcJI OTJIWIHJI 06bJIBJieH11i1: cpyHKQHH OT cpyHKQH

OHaJihHhIX Bbipa)l(eHHi1:. 

n11tCn1Hr 3.5. 06bHBneHl!tS1 cj>yHK411tM 11t <f>YHK411tOHanbHble Bblpa>KeHl!tSI OnpeAeneHHe asTOHOMHoil cpyHKL4HH 

funct i on  myFunc t i on De c la rat i on ( )  { 

OnpeAeneHMe sHyrpeHHeil cpyHKL4MM 

function  innerFunct ion ( )  

ll>yHKL4HOHanbHOe Sblpa>KeHMe s Ka4eCTse 4aCT11 

} 

onepa14M11 np11csa11saHHA o6bABnAeMoil nepeMeHHOH 

var  myFunc  =  funct ion ( )  { } ; 

ll>yHK14110HanbHoe Bb1pa>1<eH11e s Ka4ecrse 

myFunc ( funct i on ( )  { 

apryMeHra Bbl3b1saeMoil cpyHKL4MM 

return  funct ion ( l  { l ;  � ll>yHK14MoHanbHoe sb1pa>1<eHHe s Ka4ecrse 

} )  ; 

3Ha4eHMA, B03Bpa111aeMoro cl>YHK1411eil 

( funct ion  namedFunctionExpression  ( )   { 

} )  ( ) ; 

I HMeHOSaHHOe 

KaK 4aCTb 

cpyHKL4110HanbHOe 

HeMeAneHHO 

Bblpa>KeHHe 

Sbl3blBaeMOH cl>YHKL4HH 

+ funct ion ( )  { }  ( )  ; 

ll>yHK14HoHanbHble 

- funct ion ( )  { }  ( ) ; 

Bblpa>KeHHA, HeMeAneHHO 

! function ( )  { }  ( )  ; 

Bbl3blSaeMble KaK apryMeHTbl 

- fu nct i on ( )  { }  ( ) ; 

yHapHblX onepa14Mil 

,[(aHHhIH np11Mep KO)J;a Hal.JHHaeTCR co craH;:i:apTHOro o6bJIBJieHHR cpyttKQHH, co

;:i:ep)l(amero  eu�e  o;:i:Ho  o6bRBJieHne  BHYTpe1-rnei1:  cpyHKQHH,  KaK  noKa3aHo  Htt)l(e.  B 

;:i:aHHOM  CJIY'-Iae  o6bRBJieHHR  cpyHKQHH npe;:i:craBJieHbl  OT)J;eJibHbIMH  onepaTopaMH 

JavaScript, HO OHH MOfYT co;:i:ep)l(aTbCJI 11 B TeJie ;:i:pyrnx cpyHKQHH. 

funct ion  myFunct i onDe c l a rat i on ( )  { 

funct ion  i nne rFunct i on ( )   { }  

c ;:i:pyroH: CTOpOHhl, cpyttKQHOHaJibHhie Bblpa)l(el-UIJI scer;:i:a RBJIRIOTCR qacThIO Ka

KOrO-Htt6y;:i:h  ;:i:pyroro  onepaTopa.  Or-m  YKa3hIBaIOTCJI  Ha yposHe  Bbipa)l(eHHJI,  KaK, Hanp11Mep,  B npasoH: qacTH o6bRBJieHHJI  nepeMeHHOH  ( 11JI11 onepaQHH  np11csa11sa

HttJI ) :  

var  myFunc  =  funct ion ( ) { } ; 

KpoMe Toro, cpyHKQHOHaJihHhie Bb1pa)l(eH11.H Moryr 6hITh yKa3aHhI s Kal.JeCTse apryMeHTa Bbl3hIBaeMOH cpyttKQHH HJIH 3Hat.IeHH.H,  B03BpamaeMoro cpyHKQtteH:: myFunc ( funct ion ( )   { 

return  funct ion ( ) { } ; 

} )  ; 

CTOMHMO  MeCTOilOJIO)l(eHH.H  B  KO)J;e,  HMeeTCJI  eme  OJJ:HO  OTJIH'!He  ofrhJIBJieI-mH 

cpyHKQIIH  OT  cpyHKQHOHaJihHhIX  Bb1pa)l(e1-mi1:.  EcJIII  HaJIHl.JHe  HMer-m  cpyHKQHH  s o6b.HBJieHHJIX  cpyHKQHH  o6Jl3ame.Jt'b'li0, TO  B  cp)'HKQHOI-laJibI-lblX  Bblpa)l(eHJrnx  OHO  co

BCeM  ueo6Jl3ame.rtib'lio. 
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lfacm'b IL  IIpeocmaeJteuue o ifiymc�'UHX 

11MjJ cpyttK1vu1 ,n;oJDKHo 6hITh ttenpeMeHHO YKa3aHo B 060,HBJiemrnx cpytt1<1111i1: no

TOMY, �1To ott11 3a1-111MaIOT caMOCTO,HTeJihttoe 110JIO)l{e1-111e. O.n;1-10 H3 oc1-10BHhIX Tpe60-Batt11:H  K cpytt�l111 COCTOl1T B  TOM,  qTO 01-1a ,ll;OJI)l{Ha 6hITh Bhl3bIBaeMOM,  H  II03TOMY 

K  Hett  I-Jy)l{I-10  KaKHM-TO  o6pa30M  o6pauraThC51,  a 3TO  MQ)KI-10  c,a;eJiaTb TOJihKO  IIO  ee 11MeHl1. 

A  cpy1-11<111101-1aJihHhie  Bhipa)l{eI-111,H  ,HBJI,HIOTCJI  qacThIO .n;pyr11x Bhlpa)l{eHHM  B Java Script, npe.a;ocTaBJijJjJ aJihTep1-1aT11Btthre cnoco6h1 BhI30Ba cpytt1<1111:H. TaK, ecJIH cpyHI<-

111101-1aJib1-1oe  Bblpa)l{eI-111e np11cBa11BaeTC,H  nepeMeHHOM,  cpyHK1111IO  MO)l{I-10 Bhl3BaTb c IIOMOUihlO 3TOM nepeMeHHOM, KaK IIOKa3aHO 1-IH)l{e. 

var  doNothing  = funct ion ( ) { } ; 

doNothing ( ) ; 

EcJI11 )l(e cpy1-1K111101-1aJihHOe Bhrpa)l{e1-111e yKa3hIBaeTC,H B r<aqecTBe apt)'MeHTa .n;pyroii cpy1-1r<111111, TO  B ee TeJie  MO)l(HO  BhI3BaTh .n;a1-11-1oe Bhipa)l{er-me no coBna.n;a10ureMy 11MeHH napaMeTpa, KaK 110Ka3aHO B CJie.n;yIOureM np11Mepe KO,n;a: funct ion  doSomething ( ac t i on ) 

act i on ( ) ; 

HeMeAJleHHO Bbl3b1saeMb1e <l>YHK41.1111 

<I>y1-1KQl10HaJihl-lbie  Bbipa)l{eHl151  MO)l(I-10  pa3MeuraTb  ,ll;a)l{e  TaM,  r.n;e  HX  MeCTOHa

XO)l{,ll;eH11e MO)l(eT IIOKa3aTbC,H  He  BIIOJIHe  yMeCTHbIM,  ttanpHMep,  TaM,  r.n;e  06b1qHo npe.a;noJiaraeT01 11,n;eHTHcp111<aTop cpyttKl.11111.  PaccM0Tp11M no.n;po6ttee TaKy10 513hIKO

BYIO KOHCTPYKl.11110  (p11c. 3.5). 

CraHAaPTHblii Bbl30B cPYHKL\fllfll 

HeMeA11eHHbli1 Bbl30B 

cPYHKL(fllOHallbHOro Bblpa)f(eHi-rn 

myFunct ionNarne ( 3 ) ; 

( function ( )  ( ) )  ( 3 ) ; 

BblpaJKeHMe, KOTOpoe MHTep

BblpaJKeHMe, KOTOpoe MHTepnperi.ipyeTCSI KBK 4>YHKLIM!I 

npeTMpyeTCSI KBK <l>YHKLIMSI 

(B ABHHOM CllY'lae - MAeHTM

(B ABHHOM Clly'fae - 4>YHKL1M

<l>MKaTOP cJ>yHKl.IMM) 

OH81lbHOe BblpallCeHMe) 

P111c.  3.5.  CTaHAaPTHb1i:1  Bbl30B  <j>yHKL\1'11'1 s cpasHeH1-11-1 c  HeMeAfleHH blM 

Bbl30BOM <l>YHKL\"10Ha/lbHOro Bbipa>KeHl'1H 

Ec;rn Tpe6ycrc51 Bbl3BaTb cpyttKQHIO, TO c 3TOM 11eJihIO HCIIOJlh3yeTC,H Bblpa)l{ett11e, l1HTepnpeT11pyeMoe  KaK cpyttKllHJI  c  IIOCJie.n;y10urei1  napoi1  KpyrnbIX  CK060K ,ll;Jl,H  ee BhI30Ba,  B  KOTOpbIX MOryT co.n;ep)KaThC51 apryMeHTbI.  B caMOM npocTOM cJiyqae np11 

BhI3oBe cpyttKl.11111 YKa3bIBaeTc51 11.n;ettTtt<frnKaTop, KOTOpbrH: HHTepnpeT11pyeTC,H r<aK 

cpyttKL�HjJ  (CM. p11c.  3.5, CJteBa) . Ho Bbipa)l{eHHe, HaX01.(51UieeC,H CJieBa OT KpyrnbIX CK0-6oK Bbl30Ba cpyHKl.11111,  COBCeM  He  o6513aTeJibHO  ,ll;OJI)l{HO  6hITb  H,D;eHT11cp11KaTopoM. 





Diaea 3.  <Py'HXIJ,UU B'btcmezo nopR.01ca o;m ua'IJU'lia10u&ux: onpeoe;w'liuJ/. u apzyMeH:m'bt 8 1  

9To MO)l<eT 6hITb mo6oe Bbipa)KeHtte,  HHTepnpeTttpyeMoe KaK cpyttKIJH51.  l.fro6hI,  HanpttMep,  yKa3aTh  Bhlpa)l(em1e,  KOTopoe  ttHTepnpeTttpyeTrn  KaK  cpymrn;m1,  npoIIJe Bcero BocnOJih30BaThCJI cpyttKIJHOHaJihHhIM Bhipa.JKe1-meM. KaK noKa3aHo Ha pttc. 3.5, cnpaea, CHaqaJia C03,ll;aeTOI  cpyttKIJHJI,  a 3aTeM  OHa  HeMe,ll;JleHHO  Bbf3bIBaeTC51.  J1 Ta

KaJI  JI3hIKOBaJI  KOHCTPYKIJH.H  Ha3brnaeTCJI  ueMeOM'lino e'bl3'bteae.M.'btM  ¢ynK1;f,UO'HaJl'bU'btM 

Botpa:>tCenue.M.  (IIFE) ,  a  Kopoqe  - ne.M.eo1tenno  B'bl3'bteae.M.ou  ¢ynK1;f,UeU.  HeMe,ll;JieHHO 

Bbl3bIBaeMhie cpyttKIJHOHaJibHhie Bblpa)l(eHH.H 11rpalOT oqeHh Ba)l(HYID  pOJib B  pa3pa60TKe  npttJIO)l(eHHH  Ha JavaScript,  IlOCKOJlbKY  Il03BOJI.HIOT  HMHTttpoBaTb  MO,ll;YJIH  B 

JavaScript. EoJiee no,Z1;po6Ho 11x np11MeHeH11e paccMaTpttBaeTrn B  rnase  1 1 . 

0 KPVrslblX CK06Kax, B  KOTOPble 3aKJ1IO'faeTCSI 4>YHKL4MOHaJ1bHOe Bbtpa>KeHMe 

B  KOHCTPYKU,1111  HeMeAfleHHO  Bbl3bl BaeMoro  Bblpa>1<eHl1R MO>l<eT Bbl3BaTb  HeAOYMe

Hl1e Ha/111411e KPYr11 blX CK060K, B  KOTOpble 3aK/ll04aeTCR 3TO Bb1 pa>1<eH11e.  3a4eM  OHl1 

soo6w,e  HY>l<H bl?  OH11  HY>l<Hbl  11 cK11 10Y11re11bHO  113  c11Hra Kc11YecK11x  coo6pa>1<eH11H. 

Cl1 HTaKCl14eCKl1 H  aHa/1 113aTOp  KOAa  JavaScript AO/l>l<eH  6b1Tb  B  COCTORHl1 11  11erno  OT

/1114aTb 06bR B/1eH11R ¢YHKU,11H or ¢YH Ku,110Ha11bHb1x Bb1pa>1<eH11 H .  Ern11  He  3aK11 10Yl1Tb 

¢YH KU,110Ha/1bHOe Bb1pa>t<eH11e B  KPYrl1 ble CK06Kl1  11  yKa3aTb  HeMeAf1eHHblH  Bbl30B  B 

OTAe/l bHOM oneparope, Hanp11Mep function ( )  { }  ( 3 ) , TO C11 HTaKc11yecK11 H  aHa11113arop KOAa JavaScript o6pa6oraer ero 11  np11AeT K Bbl BOAY, YTO 3TO 06bRB11eH11e ¢YHKu,11 11, n OCKO/lbKY OHO yKa3aHO B OTAe/l bHOM onepaTOpe, HaY11Ha 10w,eMCR c K/l lOYesoro C/lOBa function. Ho noCKO/lbKY BCRKOe 06bRB/1eH11e ¢YHKU,11 11 AO/l>t<HO Hen peMeH

HO COAep>1<aTb 11 MR  ¢YHKU,11 11, a  B AaHHOM c11y4ae OHO orcyrcrsyer, TO 6yAeT BblAaHa ow116Ka. Bo 1136e»<a H11e 3TOro ¢YHKu,11 0H a/1bHoe Bb1 pa>1<eH11e 3aK1110Yaerrn s Kpyr11b1e CK06Kl1, yKa3blBalOW,11e Cl1 HTaKCl14eCKOMY aHa11113aropy KOAa JavaScript Ha TO, 4TO 3TO 

Bb1 pameH11e, a  He oneparop. 

111Meerrn APYroH, 6011ee n pocTOH, xorn  11, KaK H l1  crpaHHO, peme np11MeHReMblH cnoco6 AOCTl14b TOH me caMOH u,e11 11 :   ( function ( )  { }  ( 3 ) ) .  3aK/l l04 11 B  onpeAe11eH11e 11 

Bbl30B HeMeAfleHHO Bbl3bl BaeMOH ¢YHKU,1111 B KPYrl1ble CK06K11, MO>t<HO raK>t<e yKa3aTb Cl1HTa KCl14eCKOMy aHa/1113aTOpy KOAa JavaScript Ha TO, 4TO 3TO Bb1 pa>t<eH11e. 

lJeTbipe IlOCJie,ll;HHX Bbipa)l(eHH.H B np11Mepe KO,ll;a 113 JIHCTHHra  3.5 JIBJI.HIOTCJI  BapttaQHJIMH Ha ry )l(e CaMYI-0  TeMy HeMeAJieHHO  BbI3bIBaeMblX cpyHKIJHOHaJibHblX  BbI

PaJKeHHH. TaKtte Bblpa)l(eH11JI Hepe,ll;KO BcTpeqaJOTC.H B 6tt6JIHOTeKax:JavaScript. 

+ funct ion ( )  { }  ( ) ; 

- function ( )  { J  ( ) ; 

! funct i on ( )  { }  ( ) ; 

- funct i on ( )  { }  ( ) ; 

Ha 3TOT pa3 BMecTo 3aKJ11oqeHHJI cpyttKIJHOHaJihHhIX Bbipa)l(eHHH B Kpyrnb1e CKo6-Ktt c  QeJibIO OTJIHqMTb HX OT o6b.HBJieHHH cpyim1JMH  HCilOJlb3YIOTC51 yHapHbie onepau;1111  +,  - ,   ! ,  -.  CTo,Z1;06HhIM  cnoco6oM  HHTepnpeTaTopy JavaScript yKa3hmaeTCJI  Ha TO, qTo 3TO Bbipa)l(eHMJI,  a  He onepaToph1.  CJie�eT,  O,ll;I-IaKO,  ttMeTh B  Btt�,  'ITO pe-3YJibTaTbI  np11MeHeHH5l  3Tl1X yHapHbIX onepa1JHH  Hl1r,ll;e  He coxpaH.HlOTC5l.  c TOqKH 

3peHl15l BbJlIMCJieHMH 3Ha'IeI-Itte MMeIOT He OI-111, a Bbl30Bhl HeMe,ll;JleHHO Bhl3hIBaeMbIX 

cpyHKIJl10HaJJbHblX Bblpa)l(eHMH. 
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£/acm'b II. IIpeocmaeJ1,euue o  ¢Y'H?C'IJ,wix 

HTaK, paccMoTpeB oco6eHHOCTM ,n;Byx caMbIX ocHOBHhIX cnoco6oB onpe.n;eJieHMJI 

<i>YHKUMH  B JavaScript  (o6nJIBJieHMH cpyHKUMH  Ii  cpyttKUMOHaJibHbIX  Bblp(l)Kem1li ) , nepeli.n;eM K 11cc11e.n;oBaHmo  cmpe.rt()'t(,'J-l'blX ifiyn?C'IJ,UU - HOBOBBe.n;emrn B CTaH.n;apTe ES6 

JI3bIKa JavaScript. 

3 . 3 . 2 .  Crpeno"IHble <l>YHK141.11.1 

Crpe1104 H b1e  cpyH KL.\11 11  6b11111  BBeAeHbl  s  craHAapr  E56  R3b1Ka  J avaScript ( nOAP06 Hee  0  COBMeCTl1MOCTl1  c  6pay3epaM11  CM.  ra6/111L\Y  no  aApecy http : / /kangax . gi thub . io / compat- table/es 6 / # te s t-arrow -

functions .) 

B  nplfJIO)f(eHMJIX Ha JavaScript np11MeHJieTCJI  HeMaJio  <PYHKUMH,  11  no::iToMy MMe

JIO CMbICJI  BBeCTM HeKOTopoe "cMHTaKCifqecKOe y.n;o6CTBO"' KOTopoe Il03BOJIJIJIO 6bI C03.D;aBaTh <i>YHKUMM 6oJiee KpaTKMM, JiaKOHifqHbIM cnoco6oM, ynpOCTMB )l(lf3Hb pa3-pa60Tq11KaM. 

CTpeJioqHhre  cpyttI<UMM  BO  MHOroM  ynpo�aioT  cpynI<UMOHaJihHhre  Bbipa)KeHMJI. 

BeptteMcJI  K  np11Mepy  copn1poBKM  1<011Jie1<u11li  113 pa3.zi.eJia  3. 1.2, paccMoTpeB cJie

.u.y10�11li cpparMeHT Ko.n;a: 

var  values =  [ 0 ,   3 ,   2 ,   5 ,   7 ,   4 ,   8 ,   1 ] ; values . sort ( funct ion ( value l , va lue2 )  { 

return  va lue l  - va lue 2 ; 

} )  ; 

B .n;aHHOM 11p11Mepe np11MeHJieTcJI cpyttKUHOHaJibHoe Bbip(l)KeHMe o6paTHoro Bhr-30Ba, YKa3hrnaeMoe np11 BhI30Be MeTo.n;a copT11poBKM .D;JIJI 06ne1<Ta Macc11Ba. 9ToT 06paTHhIH  Bbl30B  .n;enaeTCJI  MHTepnpeTaTopoM JavaScript fl.JIJI  copTHPOBKM 3HaqeHMH 

Macc11Ba no y6brna10�eli. 

A  HM)f(e  noI<a3aHo,  KaK .u.ocTMqh TOH  )f(e  caMoli  ueJI11  c  noMo�hIO  cTpeJioqHhIX 

<PYHKUMH. 06paTwre BHMMaHMe, HaCKOJibKO 6oJiee JiaKOHMqHbIM noJiyqaeTCJI KO.D;. 

var  values  =  [ 0 ,   3 ,   2 ,   5 ,   7 ,   4 ,   8 ,   1 ] ; values . s ort ( (valuel , value2 )  =>  valuel  - value2 ) ; B  HeM OTCYTCTByeT HarpoMmK,n;eHMe M3 KJI10qeBoro cJioBa function, cpMrypHbIX 

c1<0601< 11 onepaTopa return. CTpeJioqHaJI cpyttKUHJI ttaMHoro npou�e. qeM cpyttKUH

OHaJihHOe Bbip(l)KeJ-me, onpe.n;eJIJieT <i>YHKUHIO,  KOTopoli nepe.n;aeTCJI .n;Ba apryMeHTa H B03Bpa�aeT HX pa3HOCTb.  06paTHTe BHMMaHHe Ha HOBYIO onepaumo =>, Ha3hIBaeMyio  "moJLcmou cmpMxou ",  o6o3Ha qaeMyio 3Ha1<aM11 paBeHCTBa 11 "6oJibllle" 11 CJIY)f(auwro OCHOBaHHeM .D;JIJI onpe,n;eJieHHJI CTpenoqHOH <i>YHKUHH. 

A  Tenepb pa36epeM  110  �iacTJIM  CHHTaKCHC  CTpeJioqHoH <i>YHKUHH,  HaqHHaJI  co c1re.n;y10�ero npocTettlllero cnoco6a ee onpe.n;eJieHHJI: 

param  =>  expre s s ion 
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9TOH CTpeJIO'IHOH cpyttKQHH rrepe�aeTCH napaMeTp, a OHa B03Bparu;aeT 3HatieHHe Bblpa)KeHHJI.  ilpHMep np11MeHemrn TaKoro CHHTaKCHCa CTpeJIO'IHhlX  cpyHKQHH �e

MOHCTp11pyeTCJI B JIHCTHHre 3.6. 

n111cr111Hr 3.6. CrpenootHaSI 4>YHK1.4111SI B cpaBHeHl/llll c 4>YHK1.41110HanbHblM Bblpa)l(eHl/leM 

var  greet  =  name  =>  " Greetings  "  +  name ;  """"'11--- OnpeAenMTb crpeno<1Hyio cl>yHK4M10 

a s s e rt ( greet ( " Oishi " )   === 

" Greet ings  Oish i " ,   " O i shi  is  prop e r l y   greeted" ) ; var  anotherGreet  =  funct ion ( name )  { 

return  " Greet ings  "  +  name ; 

OnpeAenMTb 4>YHK41toHanbHOe 

Bbtpa>KeHMe 

} ; 

assert ( anotherGreet ( " Oi shi " )   === " Greet ings  Oishi " , 

"Again ,  Oishi  i s  prope r l y   greeted" ) ; 

Ou;eHHTe, HaCKOJihKO 6oJiee KOMrraKTHhIM �eJiaIOT KO� cTpeJioqHhie cpyttKQHH, He rrpHHOCJI B )KepTBY ero JICHOCTh. 9To rrpocTeHlllaJI cpopMa CHHTaKCHCa CTpeJIO'IHhIX 

cpyHKQHH, a B o6ru;eM, CTpeJIO'IHhie cpyHKQHH MOryT 6hITh orrpe�eJieHbl �BYMJI cnoco6aMH, KaK IlOKa3aHO Ha p11c.  3.6. 

Kpyrnb1e CK06K111 06113arenbHb1, ecn111 

napaMeTpbl OTCYTCTBYIOT 111n111 ecn111 lllX 

onepa411111 

Ecn111 Teno crpeno'IHOM <l>YHKL!Hlll 

6onbwe OAHoro, HO Heo6113arenbHbl 

COCTOlllT 1113 BblpaJKeHlllll ,  OHa B03Bpa

Anll eAlllHCTBeHHoro napaMeTpa 

crpenKa" 

ll.laer 3Ha'leH111e AaHHoro Bb1palKeH111R 

�

(paraml ,  param2 )  /

=> 



expression 

J 

.myStatementl ; 

m.yStatement2; 

Cn111 T 

coK 111MeH Heo611-

Ecn111 reno crpenO'IHOM <l>YHKl.!111111 COCTOlllT 1113 6noKa 3arenbHblX napaMe

KOAa, OHa B03Bpall,\aer 3Ha'leH111e aHanOrH'IHO 06bl'IHOM 

rpoe 'lepe3 3an11ryio 

<l>YHKl.!111111 (ecn111 oneparop return orcyrcrsyer, so3epall.\BeMoe 3Ha'leH111e He onpeAeneHo, a ecn111 OH np111cyrcrsyeT, TO B03BPBll.laeTCR 3Ha'leH111e ero BbtpalKeHlllR) P111c. 3.6. C1-1HraKrnc crpeno4Hb1x <f>yHKL\"1� 

KaK BH�HTe,  orrpe�eJieHHe CTpeJioqHoH cpyHKQHH  Ha'IHHaeTC51  co CIIHCKa HMeH 

Heo6513aTeJihI-IhIX napaMeTpoB, )'Ka3hIBaeMhIX qepe3 3amITYIO. EcJIH rrapaMeTphl OT

CYTCTBYIOT  HJIH  11x  6oJihme  o,11;noro,  TO  HX  cn11co1< f);OJI)KeH  6h1Th  3aKJI10qeH  B  KpyrJihie cKo6KH.  Ho ecJIH yKa3hmaeTcJI e,11;11HCTBeHHhIH napaMeTp 11 cJie,1J;YIOIQM 3a HHM 

orrepau;11JI  "ToJICTaJI  cTpeJIKa", TO Kpyrnh1e  cKo6KH Heo6JI3aTeJihHhI.  iloc;1e  cn11cKa napaMeTpoB cJie,11;yeT orrepau;1151 "ToJICTaJI cTpeJIKa", KOTOPaJI )'Ka3hIBaeT HHTeprrpe

TaTopy JavaScript Ha TO,  'ITO 3TO CTpeJioqHaJI cpyHKQHJI. 
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IlOCJie onepaO:lUJ "TOJICTaJI CTpeJIKa" MO)l(HO yKa3aTb ,l(Ba B03MO)l(Hb!X Bap11aHTa. 

ECJm: onpe,n:em1eTc5I  npocTaJI  cpyttKO:l15I,  To  B ,n:am-IOM MecTe yKa3hrnaeTC5I  Bb1pa)l(e

H11e,  COCT05Iillee  113 MaTeMaTWieCKOH onepau:1111,  Bbl30Ba ,L�pyroi1 cpyttKL(l111 11  npoqero,  a B  pe3yJihTaTe  BhI3oaa  cTpeJioqttoi1  cpyHKo;1111  6y,n:eT  B03BparneHo 3Haqe1rne 

,n:airnoro Bbipa)l(eH115!.  TaK, B  np11Mepe Ko,n:a 113 Jil1CTHHra 3.6 orrpe,n:eJieHa cJie,n:y10m;a51 cTpeJioq1-1a51 cpyttKO:H5I: 

var  greet  =  name  =>  " Greetings  "  +  name ; 3tta•1ett11e, B03aparnaeMoe aToH cpyttKo;11ei1, npe,n:cTaBJI5IeT co6oi1 pe3yJihTaT cu:enJieH115! CHMBOJibHOH CTpOKl1  " Greet ings  " co 3HaqeHHeM rrapaMeTpa name. 

B ,n:pyr11x cJiyqaJix, Kor,n:a onpe,n:eJI5IIOTC51 CJIO)l(Hhie cTpeJioqHhie cpyHKQ1111, Tpe6yrorn11e 60Jibille I<O,l(a, fIOCJie onepao:1111 "TOJICTaJI CTpeJIKa" MO)l(HO fKa3aTb 6JIOK KO,l(a: var  greet  =  name  =>  { 

va r  he l l oS t ring  =  ' Greet ings  ' ; 

return  h e l loStr ing  +  name ; 

} ; 

B ,n:aHHOM cJiriae cTpeJIO'IHaJI cpyttK0:1151 no3nparnaeT 3HaqeHtte TaKHM )l(e o6pa30M ,  KaK 11 06h1<rna51 cpyHKO:H51.  EcJI11 o rrepaTop return OTCY'fCTByeT,  TO pe3yJihTaT 

BhI30Ba  cTpeJioqHoi1  cpyHKO:HH  OKa3bmaeTc51  tteonpe,n:eJieHHhIM  (unde fined).  A eCJIH 3TOT onepaTop npHCY'fCTByeT, TO B pe3yJihTaTe Bbl30Ba CTpeJioqHoH cpyHKL(Hl1 

B03BpaTHTC51 3HaqeHHe Bblpa)KeHirn, Bbl'IHCJI5IeMoro B ,n:aHHOM orrepaTope. 

Mb1 erne He pa3 neptteMrn K cTpeJIO'IHhIM cpyttKL�H5IM Ha npoT5I)l(eH1111 acd1: ,n:aH

HOH KHHTH. Cpe,n:tt rrpoqero, MhI npe,n:cTaBHM ,n:onoJII-IHTeJibHhie B03MO)KHOCTH cTpe

JIO'IHhIX  cpyHKO:HH,  KOTOpb1e Il03BOJI5IIOT H36e)l(aTh e,n:Ba 3aMCTHblX  nporpaMMHblX 

orn1160K, KOTOpbie MOfYT B03HHKaTb B 6oJiee rrpHBbJqHbIX cpyHKO:l15IX. 

Ilo,n:o6HO  BCeM  OCTaJibHblM cpyHKL(H5IM,  CTpeJIO'lHblM  cp)'l-II<L�H5IM  MOfYT nepe,n:a

BaTbC51 apryMeHThI ,l(JI.H BhI110JIHeH115I cT05Irn11x nepe,n: HHMH 3a,n:aq. BhrnCHHM ,n:aJiee, qTo )l(e npottCXO,l(HT co 3HaqeHH.HMH, KOTOpbie nepe,n:aIOTC5I cpyttKO:HH. 

3.4. ApryMeHTbl M napaMeTpb1 <j>yHK1"MM 

Ilptt 06cy)l(,n:eH1111 cpyttKO:HH TepMttHbI apzyMenm 11  napa;,iemp Hepe,n:Ko ynoTpe6;rn

IOTC5I  nonepeMeHHO,  KaK 6y,n:To  OHH 6oJiee  HJIH  MeHee  o603Ha'IaIOT 0,l(HO  H TO )Ke. 

Ho  Teneph rrp11,n:eTc5l nocTynttTb 6oJiee cpopMaJihHo, onpe,n:e;ma HX c;re,n:y10u�HM 

o6pa30M. 

•  Ilapa;,iemp - aTo nepeMeHHaJI, KOTOPaJI YKa3bIBaeTCJI 1<aK qacTb onpe,n:e;reHHH 

cpyttKL(HH. 

•  ApeyMenm - aTo 3Ha'IeHtte, KoTopoe nepe,n:aeTC51 cpyr1Ko;1111 nptt ee BbI30Be. 

0TJI11q11e aprYMeHTOB OT napaMeTpOB HafJI5I,l(HO noKa3aHO Ha pttc.  3. 7. 

Kai< n11,n:11Te, napaMeTp cpyimo:1111 YKa3hrnaeTc5I np11 ee onpe,n:eJieHHH. napaMeTpb1 

HMeIOTC5I y Bcex THHOB onpe,n:eJI5IeMhIX cpyHKL(HH. 

•  06hJ1BJie1-rni1 cpytt1<0:11i1  (napaMeTp ninj a cpym<o:1111 s ku l k  ( )  ) . 
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•  <l>yHKL(HOHa.JlbHbIX  Bbip<l)l<eHHH  (rrapaMeTpbI  p e r s on  H  a ct i on  cpyHKI.J;HH 

performAction ( )  ) . 

•  CTpeJIOlJHbIX cf>YHKL\11H  (rrapaMeTp daimyo). 

napaMerp 

ApryMeHTbl 

<l>YHK�IAIA 

<l>YHK�MM 

return  '''" '".<.' 

performAc t i on  ( n i r\ 

funct i on 

n j a ,   " s ku l k i ng " ) ; 

var  p e r f o rmAction  =  function  (person ,  act ion )  { 

napaMeTpbl 

return  person  +  ''  - ''  +  a c t i o n ; 

<l>YHK�MM 

} ; 

var  rule  =  da imyo  = >   performAc t i o n  ( da imyo ,  " ru l i ng " ) ; sku l k ( " Hattor i " ) ; 

rule ( "Oda 

ApryMeHTbl 

<l>YHK�MM 

PMC.  3.7.  0TJH14V!e apryMeHTOB cpyHKU,V!Ci OT VIX napaMeTpOB 

C .D;pyroH: CTopo1-1b1, apryMeHThI CBJI3aHhI Herrocpe.D;CTBemm c BbI30BOM cpyttKu;tt11. 

OH11 rrpe,D;cras;rn10T co6oi1: 3HatJeHl1JI, rrepe,D;aBaeMhie cpyttKu;11n B MOMeHT ee BhI30Ba. 

•  CttMBOJihHaJI cTpoKa " Hat tori " rrepe,D;aeTCJI B KatJeCTBe apryMeHTa cpyttKI.J;HH 

s kul k ( ) . 

•  C11MBOJihHaJI  crpoKa  " Oda  Nobunaga "  rrepe,D;aeTCJI  B  KatJeCTBe  apryMeHTa cpyttKI.:(1111  rule ( ) . 

•  flapaMeTp ninj a cpyimu;n11 s kul k ( )  nepe.D;aeTCJI B KatJecrne apryMeHTa cpyttKu;1111 per formAction ( ) . 

Kor�(a B BbI30Be cpyi1Ku;1111 npe.D;OCTaBJIJieTCJI cn11coK apryMeHTOB, aTH apryMeHThI rrp11csansa10TCJI  rrapaMeTpaM,  3a,D;asaeMhIM  B orrpe,D;eJ1eH1111 cpyttKIVrn  B TOM rropJI/.(

Ke,  B  KaKOM  OHH  y1<a3aHbI:  nepBbIH  apryMeI-IT  np11rna11saeTC5I  rrepBOMY rrapaMeTpy, BTopoH: apryMeHT - BTOPOMY 11 T . .D;. 

EcJ111  )Ke  lJl1CJIO  apryMeHTOB  OTJIHlJaeTCJI  OT  lJl1CJia  rrapaMeTpOB ,   TO  H l1KaKOH 

onm6KH HeT. B JI3hIKe JavaScript rro,D;o6HaJI cwryau;11JI pa3pernaeTcJI cJie.D;yiOIQHM o6pa3oM: eCJIH B Bbl30Be cf>YHKI.J;HH rrpe,D;OCTaBJIJieTCJI 60Jibllle apryMeHTOB, lJeM 3a,D;aHO 

napaMerpos,  TO  ;mmHtte  apryMeHThI  rrpocTo  He  np11csa11sa10TCJI  ttMeHaM  napaMe

Tpos, KaK HarJI5I,ll;HO noKa3aHO B  np11Mepe, rrp11Be,D;eHHOM Ha pttc.  3.8. 

KaK  rroKa3aHo  Ha  p11c.  3 . 8 ,   ecJ111  BhI3BaTh  cpyttKu;1110  practice ( " Yosh i " , 

" s word " ,   " s hadow  sword" ,  " katana " ) ,  TO  apryMeHTbI  " Yo s h i " ,   " s word"  11 

" s hadow sword" 6y.D;yT  rrp11csoeHhI  napaMeTpaM  ninj a ,  weapon 11  t echnique co-
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OTBeTCTBeHHO. ApryMeHT  " ka t ana " oKa3bIBaeTGI ;uunHHM H  noaToMy He npttcBaH

BaeTC51 HH OJJ;HOMY 113 napaMeTpos JJ;aHHOH cpyHKQ11H. KaK no51CH51eTc51 B c;1eJJ;y10rn;eH: rnase, HeKOTOpbie apryMeHTbI no-npe)l{HeMy OCTaIOTC51 ,l1,0C'fYilHbIMl1, JJ;a)Ke eCJrn OHH 

He npttcBaHBaIOTC51 11MeHaM napaMeTpOB. 

n11wH11e apryMeHTbl 

ApryMeHT "Yoshi" np11csa11saercsi napaMerpy ninja. ApryMeHT " sword" 

soo61l.le He np11csa11sa· 

np11csa11saercsi napaMerpy weapon. ApryMeHT " shadow sword" 

�  iorcsi napaMerpaM 

np11csa11saercsi napaMerpy technique 

prac t i ce  ( " Yo�.hi " ,   " sword" ,  "shadow  sword" ,  " ka I t ana11 ) ; 

fun c t i on  p r a c t i c e   ( n in j a ,   weapon,  technique) p r a c t i c e   ( " Yoshi " ) ; 

ApryMeHT "Yoshi " np11csa11s ) 

aercsi napaMerpy ninja. A napaMerpaM 

weapon 11 technique np11csa11saercsi HeonpeAeneHHOe 3Ha'leHHe 

Pi.tc. 3.8. ApryMeHTbl n p1-1c0a1-1Bat0TCR napaMerpaM <i>YHKU,"1"1 B yKa3aHHOM nopAAKe. A 111-1wH1-1e apry

MeHTbl  He  n p1-1c0a1-1sat0TCR H"1 OAHOMY "13  napaMeTpOB 

Ec;m  )Ke y  cpyHKQHH  11MeeTrn  6oJihrne  napaMeTpos,  qeM  nepeJJ;aHo  di:  apryMeH

TOB,  TO  napaMeTpaM  6e3  COOTBeTCTBYIOIIJ;HX  apryMeHTOB  npttcBaHBaeTC51  Heonpe

,11,eJieHHOe  3HaqeHtte  unde f ined. TaK,  ecJIH  c,11,eJiaTh  BhI30B  pract i ce ( " Yoshi " ) , TO  napaMeTpy ninj a 6yJJ;eT npttcBoeHo 3HaqeH11e  " Yoshi " ,  TOrJJ;a KaK napaMeTpaM 

weapon H  t echnique - 3HaqeH11e undefined. 

06parn;eime c apryMeHTaMl1 11 napaMeTpaMl1 cpyttKQ1111 11MeeT Ta1<y10 )Ke JJ;aBHIOIO 

11CTOp11IO , KaK 11 CaM 513bIKjavaScript. 003TOMY 11CCJieJJ;yeM Tenepb JJ;Ba HOBhIX 513bIKO

BhIX cpe,11,cTsaJavaScript, no51BHBIUHXC51 B CTaHJJ;apTe ES6: ocTasm11ec51 napaMe-rphI 11 

cTaH,11,apTHbie  (ycTaHaBJI11BaeMhie no YMOJiqaHmo)  3HaqeHH51 napaMeTpos. 

3.4. 1 .  OcraewMecst napaMerpb1 

npMMe'faHMe 

Ocra0w11ern  napaMerpb1  6b11111  BHeApeHbl  B  craHAapre  ES6  R3b1Ka  Java Script ( n OAp06Hee 0  COBMeCrnMOCT"1  c 6pay3epaM11 CM. Cn"1COK no aApecy h ttp : / / kangax . gi thub . io /compat - table/ e s 6 / # tes t-rest_ 

parameters.) 

B  KaqecTBe  cJie,11,yIOrn;ero  npttMepa  paccMoTpttM  cpyHKQHIO,  YMHO)l{a10rn;y10  nep

BhIH apryMeHT Ha caMbIH 60JihillOH 113 OCTaBIUHXC51 apryMeHTOB. I1 XOT51 TaK<UI cpyttK

Q1151  He HaXO,l1,11T oco6oro np11MeHeHl15I  Ha npaKTl1Ke,  OHa  CJIY)Kl1T  HarJI51)1,HbIM nptt-
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MepoM rrpttMeHeHIUI ,l(OTIOJIHHTeJibHhIX rrptteMOB o6pameHH.H c apryMeHTaMH B TeJie cpy1-mqtttt. 

Ka3aJIOCh 6b1, '-ITO MO)l(eT 6hITh npoui:e:  B3.HTh nepBhIH apryMeHT H YMHO)l(HTh Ha caMhIH  6oJihIIIOH  tt3  ocTaBIIIttXC.H  apryMeHTOB.  Ho  B  npe)l(Httx  sepcm1x JavaScript Jl:JUI  3TOro  npHXO).lHJIOCh  cneL(HaJlhHO  npttMeH.HTh  o6XOJ1:Hble  nptteMhI,  KOTOphie 6y.nyr  paccMoTpeHhI  B  cJie).lyIOll(eH rnase.  CTpas).la,  tta'lttHa.H  co CTaH,napTa ES6 ,  aTtt nptteMbI 60JibIIIe He 110Tpe6yIOTC.H, 110CKOJihKY MO)l(HO BOCTIOJih30BaThC.H ocmaBW.UMU

CJl napa.M.empa.MU, KaK ).leMOHCTpttpyeTC.H B  npttMepe KO).la H3 JIHCTHHra 3. 7. 

Jll.1CTI.1Hr 3. 7. np1.1MeHeH1.1e OCT3BWl.1XCSI napaMeTpOB 

function  mul t iMax ( fi rs t ,   . . .  remainingNumber s }  {  �OcraewMecA napaMerpbi var  sorted =  rema i n ingNumbers . sort ( funct ion ( a ,   b } { 

o6o3Ha�aiorcA npelj>MKCOM ... 

return  b  - a ; 

Orcopr11poearb ocraew11ec11 �11c11a no y6b1Ba10ll.leii 

} }  ; 

return  f i r s t *  sorted [ O ) ; 

assert ( mult iMax ( 3 ,   1 ,   2 ,   3 )   ==  9 , 

"'l'il1111----.j AaHHaR4>VHK1.111RBbt3btBaerc11raK11M 

" 3 * 3= 9   ( Fi r s t   arg,  by  l argest . } " } ; 

>Ke o6pa30M, KaK 11 11io6aR APvra11 

EcJIH o6o3Ha'lHTh rrocJie).lHHH rrapaMeTp rrpe<j:>HKCOM MHOfOTO'-m.H ( . • .  ) ,  KaK rro

Ka3aHo HH)l(e, OH rrpespaTHTOI B  MaCCHB ocmaBW.UXCJl napa.M.empoe, CO).lep)l(all(HH see OCTaJlhHhie apryMeHThI,  rrepe,[laHI-Ibie <j:>yHKUHH. 

funct ion  mul t iMax ( fi r s t ,   . . .  rema i n i ngNumber s }  { 

B ).laHHOM rrpttMepe cpyttKUH.H: mul t i  Max ( )  BhI3hrnaeTc.H: c '-IeThrphM.H: aprYMeHTa

MH:  mul t i  Max ( 3 ,   1 ,   2 ,   3 ) .  B TeJie  aToil  <j:>yHKQHH 3Ha'-leHtte 3 rrepsoro apryMeH

Ta  rrpttCBaHBaeTC.H:  ee  rrepBoMy  rrapaMeTpy  f i r s t .  A  TIOCKOJihKY  BTOpOH  rrapaMeTp 

,l(aHHOH <j:>yHKQHH  OKa3hIBaeTC.H:  OCTaBIIIHMC.H:,  TO  BCe  OCTaJihHbie  apryMeHTbl  ( 1 ,  2 , 3 )  pa3MemaIOTOI  B HOBOM Macorne remainingNumber s .  3aTeM B ).laHHOH cpym<QHH 

rroJiyqaeTc.H:  Hatt60JihIIIee  '-lttCJIO  TIYTeM  copTttpoBKH  Macc11sa  no y6hrnaioui:ei1  ( 06paTttTe BHttMaHHe,  HaCKOJihKO  rrpocTO  I13MeHHTb rrop.H:.l(OK copTttpOBI<tt)  11  Bb16opa caMoro  6oJihIIIoro  '-IHCJia,  HaxOJl:.Hmeroc.H:  Ha  MecTe  rrepsoro  aJieMeHTa 0TcopTttpona1moro Maccttna.  (Z:ho ).laJieKo He caMbIH acp<j:>eKTHBHhIH crroco6 orrpe).leJieHtt.H Hatt-6oJibIIIero  '-lttcJia,  HO rro'-leMy 6br  He nocnOJih30BaThC.H c  BbffOJl:OH Y*e rrp1106peTeH

HbIMtt HaBhIKaMtt rrporpaMMttponaHH.H Ha JavaScript?) 

np1t1Mel.faH1t1e 

Ocra sw111Mrn Mo>1<er 6b1Tb 11111 w b  noc11eAHll11'.1 napaMerp cf>yH Ku,111111 . A nonblTKa o6o3Ha4 111Tb n pecf>111 KCOM MHOrOT04111R 1110601'.1 APYrDi1 napaMerp cf>yHKu,111111,  KpoMe noc11eAHero, J1111Wb n p111B€A€T K nORBJ1€Hll1IO ow1116K111  B CJ1€AYIOW,ei1 cf>opMe: SyntaxE rror :  parameter after res t parameter 

( CMHTaKCM<IecKasi: 01ID16Ka :  HaJlH<IMe napaMeTpa  nocne  ocTaamerocsi: na -

paMeTpa ) 
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B  cJie.n:y10IQeM  pa3,lleJie  MhI  npo.n:omKHM  pacun1peH11e  apceHaJia  JI3hIKOBhIX 

cpe.n:CTB JavaScript, paccMOTpeB eme o.n:Ho HOBOBBe.n:emte ES6: cTaH.n:apTHhie napa

MeTpbI. 

3.4. 2 .  CTaHA3PTHbte napaMeTpb1 

npl'IMe"laHl'le 

CTaHAapTHble  n apaMeTpb1  cf>yHKu,1o1ili  6wrn  BBeAeHbt  B  sepc1o11o1  ES6  H3btKa JavaScript  (nOAP06Hee  0  COBM€CTlo1MOCTlo1  c  6 pay3epaMlo1  CM.  Ta6n1o1u,y  no aApecy  http : / / kangax . gi thub . io/compat-table/es 6/#te s tdefaul t_ function yarameters.) MHortte KOMOOHCHTbl IIOJib30BaTeJibCKOro 11HTepcpeika Be6-npHJI0)f(CHHH ( oco6eHHO Mo.n:ymt, no;�1<mo<iaeMbie 113 6116JI110Te1<HjQuery) .n:onycI<aIOT HaCTpoH:Ky. TaI<, eCJJH pa3pa6aTbIBaeTCJI KOMIIOHCI-IT IIOJI3YHKa,  HOJib30BaTeJIJIM MO)f(CT 6bITb npe.n:o

CTaBJieHa B03MQ)KHOCTb yKa3aTb  BpeMJI cpa6aTbIBaI-Il!IJI Tai1Mepa, no HCTe<IeHHH [(0-Toporo O,llHH 3JICMCHT 3aMCHJICTC51 .n:pyr11M,  a Taf()f(e  BH,ll aHHMau,1111,  BOCnpOH3BO

,lll1MOH B Te<Ie1-rne TaKOH 3aMeHbl. B TO )Ke BpeMSJ HCKOTOpbIX IIOJib30BaTeJiei1 TaKaH 

B03MO)f(HOCTb MO)f(CT  B006me  He  3al1HTepecoBaTb,  HOCKOJibKY ill{  BIIOJIHe ycTpa11-BaIOT 11CXO,l1Hble HacTpOHKH. 21,JIJI Tarrnx cnyqaes l!l,llCaJibHO IIO,llXO,n:51T CT<lH,llapTHbie napaMeTpbi! 

YnoM.irnyTbIM  BbIJlle  He6oJihllIOH  np11Mep  HaCTpOHKl1  KOMIIOHCHTa  IIOJI3YHI<a HarJIH,llHO  IIOKa3hIBaeT Jil1lllb KOHKpeTHYIO  CH1)'aU,11IO,  r.n:e  n()'l.(,mU BO scex  Bbl30Bax cpyHKU,1111 l!ICIIOJib3YCTCJI O,llHO l!I TO )KC 3Ha<IeH11e OT,llCJibHOro napaMeTpa. Tio3TOMY 

paccMoTp11M 6011ee npOCTOH cnyqai1, KOr,z�a 11oqn1 see HallIII HHH,ll3Jl np51<IYTC51, Kpo

Me RrbIO, KOTOpOMy ,llOCTaTO<IHO /.(CHCTBOBaTb TaHI<OM, KaK noKa3aHO B CJie.n:y10meM 

np11Mepe 1<0.n:a: 

func t i on  performAct ion ( ninj a ,   a ct ion ) 

return  ninj a  +  n  n  +  act i o n ; 

performAct i on ( " Furna " ,   " s kul king " ) ; performAct i on ( " Yosh i " ,  " s kul ki ng " ) ; performAct i on ( " Hattor i " ,   " s kulking " )  ; performAct ion ( "Yagyu " ,  " sneaking " ) ; He Ka)f(eTcJI JIH BaM He coBceM y.n:o6HhIM nocT051HHO noBTOPJITh O,llHH 11 TOT )Ke apryMeHT  s ku l king (cKpbITbCJI) TOJihKO noToMy,  lfTO RrhIO CBOCBOJibHl1liaeT, OTKa-3blBaHCb ,llCHCTBOBaTh, KaK no.n:o6aeT HaCT051JllCMy Hl1H,ll3SJ? 

B .n:pyrHx JI3hII<ax nporpaMMHposaHH51 aTo 3aTpy.n:HeHHe qame scero pa3pelllaeT

C51 neperpy3KOH cpyttKU,HH (T.e. onpe.n:eJICHHeM ,llOIIOJIHHTCJibHbIX cpyttKU,l!IH c TeMH 

)Ke caMbIMH 11MeHaMH napaMeTpos, HO pa3HhIMH 11x 3HalfeHHJIMH ) .  K CO)f(aJieHmo, B JavaScript neperpy3Ka cpyHKU,11H He IIOMep)f(HBaeTC5l, H II03TOMY B npOllIJIOM pa3-pa60TlfHKl1 Hepe,llKO np116eraJIH B no.n:o6HbIX CJiyqaHx I{ npHeMy, aHaJIOn1qHOMY npH

BC,llCHHOMY B np11Mepe KO,lla 113 JIHCTHHra 3.8. 































Dtaea 3.  <Pyu1CIJ,UU 8'blCW£20 nofmmca aj/,J/, 'fta1t'U1-ta10UJ,UX: onpeaeJ/R1iUfl u apzy.Meurn'bt 89 

m01CTHHr 3.8. 06pa�eHHe co CT3HA3PTHblM"1 napaMeTpaMH AO ES6 

EcnH napaMerp action He onpeAeneH, Hcnonb30BaTb ero 

CT3HAapTHoe 3Ha4eHHe skulking, a ecn11 OH onpeAeneH, 

funct i on  performAct ion ( ni n j a ,   act io n )  { 

coxpaHHTb ero nepeAaHHOe 3Ha4eHHe 

a ct i on  =  t ypeof  action  ===  " undefined"  ?  " s ku l ki n g "   :  action; return  ninj a  +  "  "  +  act i o n ; 

assert ( performAct ion ( " Furna " )   === " Furna  skul king " , 

" The  defau l t   value  i s   used  for  Furna " ) ; Bropoil apryMeHT, 

onpeAenRIO�HM 3H34eHHe 

as sert ( performAction ( " Yoshi " )   === " Yoshi  s ku l king " , napaMerpa action, He 

nepeAaH; nocne BbmOnHeHHR 

" The  default  va lue  i s  used  for  Yoshi " ) ; 

nepeoil IPYHK4HH a ee rene 

no yMon43HHIO ycraHOBHTCR 

a s sert ( performAc t i on ( " Hattori " )   === " Hattori  s ku l king " , 3Ha4eHHe skulking 

" The  defau l t   value  i s   used  for  Hattori " ) ; a s s ert ( per formAct ion ( " Yagyu " ,  " sneaking " )  

" Yagyu  s neaking " , 

"Yagyu  can  do  what ever  he  p l ea se s ,   even  s nea k l " ) ; nepeA3Tb CHMBOnbHYIO CTpOKY B 

3H34eHHR napaMerpa action; 3TO 

6yAeT 11cnonb30BaTbCR a rene 

B .naHHOM rrpttMepe onpe.nemieTrn cpy1IKQH5I per f ormAction { ) , B KOTopoii c rro

MOIQhJO orrepaQHH t ype o f  rrposepSieTcSI, SIBJrneTCSI JJH 31-1aqem1e napaMeTpa action Heorrpe.neJJeHHhIM  ( unde fined) .  I1 ec;rn  3TO  HMeHHO  TaK,  TO B  .naHHOH  cpyttKQHH 

ycTattaBJJHBaeTcSI  3ttaqeHHe  s kul king  rrapaMeTpa  act ion.  EcJJH  )Ke  rrapaMeTp action nepe.naeTCSI qepe3 BhI30B cpyttKQHH  (tt  He SIBJJSieTCSI tteorrpe.neJJetttthIM), TO 

ero 3Haqetttte coxpattSieTcSI. 

B  pe3y11bTaTe  Bbm011HeH11R  onepa u,11 11   typeof  B03B paw,aeTCR  c11MBO/lbHaR  CTpoKa, o6o3HaYa10w,aR rnn onepaHAa. Ec1111 >Ke onepaHA He onpeAelleH (Hanp11Mep, ec1111 He npeAOCTaB/leH COOTBeTCTBYIOW,11 i1 a pryMeHT Af1R napaMeTpa <j>yH KU,1111), TO B03Bpaw,aeTCR Cl1MBO/lbHaR CTpOKa  "undefined" . 

::ho  THnHqHbIH  npttMep  Hey.no6CTB,  B03HHKaIOII(HX  npH o6paIQeJ-IHH c  napaMe

TpaMH  cpyttKQHH.  I103TOMY  B  ES6  6bIJJa BBe.neHa  IIOMep)l{Ka  cmauaapm'l-l'blX napa.Mempoe,  KaK .neMOHCTpHpyeTC5I  B  npHMepe Ko.na  H3 JJHCTHHra 3.9. 

JlHCTHHr 3.9. 06pa�eHHe co cTaHAapTHblMH napaMeTpaMH B ES6 

function  performAction (ninj a ,   action 

" skulking" )  { � B craHAapre ES6 AOnycKaercR 

return  n i nj a  +  "  "  +  action ; 

npHCB3HB3Tb 3H34eHHe 

napaMerpy IPVHKL\HH 
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as sert ( performAct ion ( " Furna " )  === " Furna  skulking " , 

"The  default  va lue  i s   used  for  Furna " ) ; 

a s sert ( performAct ion ( " Yoshi " )   === " Yoshi  s ku l king " , Ecn11 3Ha11eH11e napaMerpa He 

nepeAaHo, ro 11cnonb3yercl! 

" The  defau l t   val ue  i s   used  for  Yoshi " ) ; ero craHAaprHoe 3Ha11eH11e 

as sert ( performAct ion ( " Hattori " )   === " Hattori  s ku l k i ng " , 

" The  default  value  i s   used  for  Hat tor i " ) ; 

" Yagyu  can  do  whatever  he  pleas e s ,   even  s nea k ! " ) ; 

� 

assert ( pe r formAct ion ( " Yagyu " ,  " snea king " )   ===  "Yagyu  s neaking " , 11cnonb3yercl! nepeAaHHoe 

3Ha11eH11e napaMerpa 

B )l;aHHOM npIIMepe KO,!l;a ,u:eMOHcTpIIpyeTCJ:I CIIHTaKcIIc ycTaHOBKII s JavaScript CTatt,u:apTHbIX  3HaqeHIIH  napaMeTpOB 4>YHKIJ;IIII, ,lljrn  3TOro )l;OCTaTOqHO  npIICBO

IITb CTatt,!1;apn10e  3HaqeHIIe COOTBeTCTBYIOllleMy  napaMeTpy 4>YHKQIIII,  KaK BbI,U:e

JieHO 1-IH)l(e  IlOJIY)l(IIpHbIM rnpIIcl:>TOM. 

func t i on  performAct ion ( ni nj a ,   action =  " skulking" )  { 

return  n i nj a  +  "  "  +  action ; 

A 3aTeM, 1<0r,!l;a BhI3hrnaeTcJ:1 qiym<QIIJ:1 II 3Haqe1-me cooTBeTcTsy10mero apryMeHTa onycKaeTCJ:I,  KaK,  nanpHMep,  B  nepBbIX Tpex  npIIse,u:eHHbIX HII)l(e  c�aJJx  BhI30Ba 

,u:aHHOH  4>YHKQHH ,  IICI10Jlb3yeTCJ:I  ero CTaH,u:apn10e 3HaqeHIIe  (B  ,!l;aHHOM  CJiyqae  -

s kul king). 

assert ( performAct ion ( " Fuma " )   === " Furna  skulking " , 

" The  default  value  is  used  for  Furna " ) ; 

as sert ( pe r formAct ion ( " Yoshi " )   === " Yoshi  s ku l king " , 

" The  default  value  i s   used  for  Yoshi " ) ; 

as sert ( performAction ( " Hatt or i " )   === " Hattori  s ku l k i ng " , 

"The  default  value  i s   used  for  Hat tori " ) ; A ecJIII 3HaqeHIIe napaMeTpa yKa3hrnaeTCJ:I npII BbI30Be 4>YHKQIIII, To OHO 3aMeHJIeT ero cTaH,!l;apTHOe 3HaqeHIIe: a s sert ( per formAct ion ( "Yagyu " ,  " s neaking " )   ===  "Yagyu  s neaking " , 

" Yagyu  can  do  whatever  he  pleases ,  even  s nea k ! " ) ; llapaMeTpaM  4>YHKIJ;IIII  MO)l(HO  npIIcBaHBaTb  JII06bie  CTaH,!l;apTHbie  3HaqeHHJ:I: KaK  npOCTbIX,  npIIMHTHBHbIX TIIfIOB ,u:aHHbIX  (Hanp11Mep,  q11cJIOBbie  IIJIII CTpOKO

Bbie  3HaqeHHJ:1) ,  TaK  II  CJIO)KHbIX  TIIIlOB  ,u:aHHbIX,  B  TOM  q11cJ1e  o6'beKTbI,  MaCCHBbl II ,!l;�e 4>YHKIJ;HH.  3TH  3HaqeHIIJ:I  o6pa6aTbIBaIOTOI  npII  Ka)l()l;OM Bbl30Be qiynKIJ;HH 

CJieBa nanpaso. Ilo3TOMY MbI MO)l(eM 3a,a:aTh cTaH,!l;apTHOe 3Ha'-1enIIe MJ:I napaMerpa qiynKIJ;HH,  HCfIOJlb30BaB ,!l;JIJ:I  Hero  3Ha'-IeH'IIe  O)l;HOI'O  II3  npe,!l;bI)l;YlllIIX  napaMeTpOB, KaK )l;eMOHCTpIIpyeTCJ:I B npIIMepe KO,U:a 113 JIIICTIIHra 3. 10. 
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n111cT111Hr 3. 1 0. 06pa�9Hlll9 K 3H3't9HllllO npeAblAYU49rO napaMerpa <l>YHKl.4111111 

funct ion  performAct ion ( ni n j a ,   action =  " skulking" , message  =  ninja  +  "  "  +  action )  { 

�-

return  me ssage ; 

B Ka'leCTBe CT3HA3PTHblX 3Ha'leHMM napaMeTpOB MOH<HO YK33blB3Tb npOM3BOnbHble BblpaH<eHMA ., A3H<e o6pau.iaTbCA no XOAY Aena K 3Ha'leHMAM npeAblAYu.\MX napaMerpoB �YHKL\HH 

ass ert ( performAct ion ( "Yoshi" ) 

"Yoshi  skulking" , 

"Yoshi  is  skulking" ) ; 

1-IeCMOTPJI Ha TO qTO B JavaScript ,D,onycKaeTCJI ,ll,eJiaTb HeqTo IlO,ll,OfoIOe, CJie,D,yeT, O,ll,HaKO,  HMeTb B  BH,D,y,  '-ITO TaKaJI HOpMa npaI<THKH  nporpaMMHpOBaHHJI COBCeM  He cnoco6CTByeT IlOBbIIIIemuo y,D,o6oqHTaeMOCTH  l1CXO,ll,HOro KO,ll,a,  H  Il03TOMY ee  CJie

,D,yeT BCJiqecK11 1136eraTb. BnpoqeM, YMepeHHoe ynoTpe6JieH11e cTa1-mapTHhIX 3Haqe

HHH napaMerpoB KaK cpe,D,CTBa ,ll,JIJI  11cKJ110qeHHJI nycTbIX 3Ha�1eH11i1 l1JIH B  Ka'leCTBe OTHOCHTeJibHO  npocTO  ycTaHaBJiltBaeMblX  npH3HaKOB,  onpe,ll,eJIJIIOllll1X  IIOBe,ll,eHHe cpyHKIIHH, MO)l(eT C,ll,eJiaTb HCXO,ll,HblH KO,ll, 6oJiee npoCTbIM H 113JllllHbIM. 

Peat0Me 

flo,D,Be,D,eM KpaTKHH HTOr TOMy,  qTo Bbl y3HaJIH H 3  aToii rnaBbI. 

•  HanHcaH11e  H30lllpeHHoro  KO,ll,a  on11paeTcJI  Ha  JICHoe  npe,ll,cTaBJ1e1-rne  o JavaScript KaK 0 Jl3bII<e cpyHKLJ;liOHaJibHOro nporpaMMHpoBaHHJI. 

•  <l>yttKIJ;HH JIBJIJllOTCJI o6beKTaMH BblClllero nopJI,ll,Ka l1 TpaK'fYIOTCJI KaK JIJ06h1e 

,D,pyr11e  o6beKThI  B  JavaScript.  flo,D,o6tto  o6beKTaM  JIJ06oro  ,D,pyroro  T11na, cpyHKIJ;HH MO)l(HO: 

C03,ll,aBaTb c fJOMOlllblO JIHTepaJioB; 

npHcBaHBaTb  nepeMeHHhIM  HJIH CBOHCTBaM; 

nepe,D,aBaTb B  KaqecTBe napaMerpoB; 

B03BpalllaTb B Ka'leCTBe pe3yJibTaTOB BbIIlOJIHemrn ,ll,pyr11x cpyHKIJ;HH; Ha,ll,eJIJITb CBOHCTBaMH l1  MeTO,ll,aMH. 

•  <l>yttKu;1111 o6paTHoro BhI30Ba npe,D,Ha3Ha'leHbI ,ll,JIJI noc.r1e,ll,YIOlllero  "o6paTHoro Bbl30Ba" B KO,ll,e 11  qacTO np11MeHJIIOTCJI,  oco6eHHO  npH o6pa60TKe co6bITl1H. 

•  CBoiicTBaMH  cpyHKIJ;HH  MO)l(HO  BhirO,ll,HO  nOJih30BaTbCJI  wrn  xpatteHHJI  B  HHX 

JIJ06oi1 HHcpopMaIJ;HH. 1-IanpHMep, MO)l(HO: 

xpattHTh O,ll,HH  cpyHKIJ;HH  B  CBOHCTBax ,D,pyr11x  cpyttKIJ;HH ,ll,JIJI  nocJie,D,yIOlllero 06pall1eH11J1 11 BhI30Ba; nOJib30BaTbCJI  CBOHCTBaMH cpyttKIJ;HH ,ll,JIJI  C03,ll,aHHJI  1<eIIIa 31-Ia'leHHH,  'IT06b1 HCKJIJOqHTb 113Jll1lllHHe Bbl'IHCJieHHJI . 

•  I1MeIOTCJI  pa3Hbie  THilhI  onpe,D,eJIJieMbIX  cpyt!KIJ;HH:  o6bJIBJieHHJI  cpyHKIJ;HH , cpyttKIJ;HOHaJibHbie  Bblpa)l(emrn,  CTpeJIO'IHbie  cpyttKIJ;HH  l1  cpyttKIJ;HH-reHepaTOpbI. 
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•  06oRBJiemrn cp)'HKU:HH 11 cpyHKQHOHaJibHbie Bblp<DKemrn OTHOCRTCR K ,D;BYM ca

MbIM  pacnpoCTpaHeHHbIM  nmaM  cpyHKQHH.  06'hRBJieHHR cpyHKQHH ,ll;OJDKHbl HenpeMeHHO  CO,D;ep)l(aTh  HMR cpyHKU:HH H yKa3bIBaTbCR  B  OT,D;eJibHhIX  onepa

Topax nporpaMMHoro KO;�a. A cp)'HKU:HOHaJihHhie Bhip<DKeH11.H coBceM He o6.H3aTeJihHO ,ll;OJl)KHbI 6bITb HMeHOBaHHblMH, HO ,ll;OJI)KHbl 6b1Tb '-laCThlO ,D;pyroro onepaTopa nporpaMMHOro KO,D;a. 

•  CTpeJIO'-IHhie  cpyttKU:HH  RBJIHIOTCR  HOBhIM R3hIKOBhIM  cpe,D;CTBOM JavaScript, Il03BOJIRIOIIVIM onpe,D;eJIR:Tb cpyHKU:HH B I-IaMHoro 6oJiee KpaTKOH cpopMe, '-leM 

CTaH,D;apTHhie cpyHKQHH . 

•  TiapaMeTp RBJIHeTCR  nepeMeHHOH,  y1<a3hIBaeMOH  B  onpe,D;eJieHHH cpymo�HH, TOr,D;a KaK apryMeHT - 3Ha•1eHHeM, nepe,D;aBaeMhIM cp)'HKU:HH np11 ee BbI30Be. 

•  Cn11cKH napaMeTpoB 11 apryMeHTOB cpyHKU:HH MOryT OTJIH'-laThC.H no MHHe: Henp11cBoeHHhie napaMeTpbI C'-IHTaIOTCR Heonpe,D;eJieHHhIMH (unde f ined); 

-

JIHIIIHHe apryMeHTbl He npHBR3hJBaIOTC.H K HMeHaM napaMeTpOB. 

•  OcraBIIIHec.H  napaMeTpb1  11  CTaH,D;apTHhie  3Ha'-leHH.H  napaMeTpOB  RBJI.HIOTCR 

HOBhIMH R3hIKOBhIMH cpe,D;CTBaMH ES6: 

- OCTaBIIIHeCR napaMerpbl  I103BOJIRIOT o6pam;aThCR  K  OCTaJihHbIM  apryMeH

TaM, y KOTOpbIX OTCYTCTBYIOT cooTBeTcTBy10m11e 11MeHa napaMeTpoB; 

- CTaH,D;apTHbie 3Ha'-leHHH napaMeTpOB  Il03BOJIHIOT 3a,D;aBaTh HX 3Ha'-leHHR, KOTOpbie 6y,D;yT HCnOJib30BaTbC.H B TOM CJiyqae, eCJIH np11 Bbl30Be cpyHKQHH 

3Ha-.:1eH11e napaMeTpa He yKa3aHo. 

Ynpa>KHeHHSI 

1.  KaKHe cpyHKU:HH B np11se,r�eHHOM HH)Ke cpparMeHTe KO,D;a .HBJI.HIOTCR  cpyttKQH

RMH o6paTHOI'O Bbl30Ba? 

numbers . s ort ( funct ion  sortAsc ( a , b )  { 

return  a  - b ; 

} )  ; 

funct ion  ninja ( ) { }  

ninj a ( ) ; 

var  myButton  =  document . g e t E l ement Byid ( "myButt on " ) ; myBut t on . addEvent L i s t e ne r ( " c l i c k " ,  funct ion  handleC l i ck ( )  { 

a lert ( " C l i cked" ) ; 

} )  ; 

2.  Pa3,D;eJIHTe  cpyHKU:HH  B  np1rne,D;eHHOM  HH)f{e  cpparMeHTe  KO,D;a no nmaM,  OT

Hec.H HX K 060.HBJieHHIO cpyHKQHH, cpyHKQHOHaJibHOMY Bblp<DKeHHIO HJIH CTpe

JIO"IHOH cpymo�l1H. 

numbers . sort ( funct ion  sortAsc ( a , b )  { 

return  a  - b ; 

} )  ; 
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numbers . sort ( ( a , b)  =>  b  - a ) ; 

( function ( )  { }  )  ( )  ; 

function  outer ( )  { 

function  inner ( ) { }  

ret urn  inne r ; 

( function ( ) { } ( ) ) ; 

( ( ) =>"Yoshi " )  ( ) ; 

3.  KaKHe 3Ha'IeHH.H npHM)'T nepeMeHHbie s amurai H ninj a nocJie BbinOJIHeJ-IH.H 

npHBe,ll,eHHOrO HH)Ke qiparMeHTa KO.ll.a? 

var  samurai  =  (  ( )   =>  " T omo e " )  ( ) ; var  ninj a = ( ( ) =>  { " Yoshi " ) ) ( ) ; 

4.  KaKHe 3Ha'IeHH.H npHHHMalOT napaMeTpbI a ,  b H c B TeJie <i>YHKQHH t est ( )  B 

.ll.Byx ee Bbl30Bax,  npHBe.ll.eHI-IbIX HH)Ke? 

funct ion  t e s t  ( a ,   b,  . . .  c )  {  / * a ,   b,  c* I ) test ( l ,   2 ,   3 ,   4 ,   5 ) ; 

test ( ) ; 

S.  KaKHe 3Ha'IeHH.H npHM)'T nepeMeHHbie mes sagel H rne s s age2 nocJie BbmoJI

HeHH.H  npHBe.ll.eHHoro HH)Ke  qiparMeHTa KO.ll.a? 

funct ion  getNinj aWie ldi ngWeapon ( ninj a ,   weapon 

" katana " )  { 

return  ninj a  +  "  "  +  weapon ; 

var  me s s agel 

getNi nj aWie ldingWeapon ( " Yoshi " ) ; 

var  me s s age2 

getNinj aWi e ldingWeapon ( " Yoshi " ,   "waki zashi " ) ; 
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. 

Macmepa: 

06 ux  Bbt3oee 

B  3Tol'I  rnaee ... 

•  )J:Ba HeHBHhIX napaMeTpa 

this H a rguments 

•  Cnoco6bl BhI30Ba <PYHKQHH 

•  Pa3perneHHe 3aTpy.n;HeHHH, CBH3aHHbIX c  KOHTCKCTaMH <l>YHKUHH 

B npe.n;h1.n;yu�eH: rnaBe 6hIJIO noKa3aHo,  LJTO JI3hIK nporpaMMttpoBaHttJI JavaScript o6Jia)J;aeT 3Ha 'IHTCJibHblMH <l>YHKQHOHaJibH0-0 ptteHTHpoBaHHblMH xapaKTepHCTHKa

MH.  B  Hett  6hIJIH  uccJie)J;oBaHhI  OTJIHLJHJI  apryMeHTOB  H  napaMeTpoB  BhI3bIBaeMbIX 

<l>YHKUHH,  a TaIOKe nopJI)J;OK nepe)J;aLJH 3Ha'ICHHH OT apryMeHTOB K napaMeTpaM BbI-3hIBaeMbIX <l>YHKQHH, 

AHaJiorHLJHhIM  o6pa30M  B  aToil  rnaBe  cHa'laJia  o6cpK)J;aIOTCJI  cJie)J;y10rntte  oco6em-iocTH <l>YHKQHH, KOTOpbIX Mbl JIBHO H36eraJIH B npe)J;bI�rneil rnaBe: napaMeTpbI t h i s   H  argument s .  :3TH  napaMeTpb1  HernacHo  nepe)J;aIOTCJI  <PYHKQHJIM  H  MOryT 

6bITb )J;OCTYIII-Ibl  IIO)J;06Ho  JII06bIM  )J;pyrttM  HBHO  HMCHOBaHHhIM  napaMeTpaM B  TCJIC 

<l>YHKUHH. 

ilapaMeTp  t h i s  IIpC)J;CTaBJlHCT KOHTeKCT <l>YHKQHH - 06bCKT,  .n;JIJI KOTOpOro ::lTa 

<PYHKQHH  BhI3hIBaeTCJI,  Tor.n;a  KaK  napaMeTp  arguments  - Bee  apryMeHThI,  nepe

)J;aBaeMbie  npH  Bbl30BC  <l>YHKUHM.  06a  napaMeTpa  HrpaIOT  O'ICHb  BaJKttyIO  poJib  B 

KO)J;e javaScript.  B qacTHOCTH,  napaMeTp  this HBJIJieTcH  o.n;Hoil  H3 cyrnecTBCHHhIX 

cocTaBmnorn11x  o6'beKTHo-optteHTttpoBaHHoro  xapaKTepa JavaScript,  a  napaMerp argument s H03BOJIJICT TBOptICCKH IIO)J;XO,ll;HTb K apryMeHTaM, nepe.n;aBaeMbIM <l>YHK

UHJIM,  11MeHHO no ::lTOH  nptt'IHHe MbI Bbl51CHHM THimqHhie cKpb!TbIC  npen.HTCTBHH, CBJI3aHHbIC c o6oHMH ynoMHHaeMbIMH 3,ll;CCb HCJIBHbIMH napaMerpaMH. 
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I1oCJie :noro Mbl  pacCMOTPHM CIIOC06bI Bbl30Ba cpyttKLV1H B JavaScript. Be,a;h CIIOco6 Bbl30Ba cpyttKLIHH OKa3bIBaeT cyL11eCTBeHIIOe BJimIHHe Ha nop5l,a;OK onpe,a;eJieHH5l ee He5lBHbIX napaMeTpOB. 11 B 3aBeprneHHe C>TOH rnaBhl Mbl  HCCJie.a;yeM xapaKTepHbie IIO,a;BO,a;Hhle KaMHH, CB5l3aHHbie c KOHTeKCTOM cpyHKJJ;HH H  napaMeTpoM  t h i s .  11TaK, npttcrynHM K HCCJie,a;oBaHHIO 6e3 JIHlIIHHX LiepeMOHHH! 

3HaeTe m1 Bbl? 

noYeMy napaMeTp thi s  H a3b1 saeTCR 1<0Hme1<cmoM <l>YHKu,1111? 

4eM ¢>YHKU,11R OTl111YaeTCR O T  MeTOAa? 

4TO n p01130i1AeT, ec1111 ¢>YHKU,11R-KOHCTPYKTOP RBHO B03BparnT o6beKT? 

4. 1 .  l1cnonbaoeaHMe HeSIBHblX napaMeTpoe 

<l>YHK1""1"1 

B npe,a;hI.zi;yLIIeif rnaBe MhI 11.ccJie,a;oBaJIH on1wmH napa.uernpoB cpyttKLIMH (T.e. nepe

MeHHhIX,  nepeq11cJIHeMhJX B  onpe,a;eJiett11H  cpyttKL11111)  OT ee  apzyMenmoe (T.e.  3Ha'!e

HHH,  nepe.zi;aBaeMhIX cpyttKLIHH nptt  ee BhI30Be).  Ho  MhI  He ynoMHttyJ111  o  TOM ,  qTo, IIOMHMO napaMeTpoB, HBHO YKa3hIBaeMhIX B onpe,a;eJieHHM cpyttKLIMM, np11 ee BhI30Be 06h1•mo nepe,a;aIOTC5l H ,a;Ba HeJIBHhIX napaMeTpa - arguments H  this. 

ITo.zi;  CJIOBOM  1ie,J1,B1i'blU 3.zi;ech no.zi;pa3YMeBaeTC5l,  '"ITO  Ta1me  napaMeTpbI  He nepeq11cJIHIOTC5l HBHO B c1-trttaType cpyttKLIH11, HO no YMOJI'IaHHIO nepe,a;aIOTCH eif 11 Haxo

,a;HTCH B ee o6JiaCTH BM.a;HMOCTH. K HHM MQ)KHO 06paL11aTbC5l B caMOH cpyttKLIHH TaKHM 

)l(e o6pa3oM,  KaK 11 K JII06h1M .zi;pyr11M HBHO 11MeH0BaHHhIM napaMeTpaM. PaccMoTpHM 

Ka)l(,a;bIH H3 C>Tl1X HeHBHbIX napaMeTpOB no oqepe;.1;11. 

4. 1 .  1 .  napaMeTp arguments 

9ToT  napaMeTp  npe,a;cTaBJIHeT  co6oi1  KOJIJieKLIHIO  Bcex  aprYMeHTOB,  nepe.zi;aBaeMhIX  cpyttKQ1111.  Ott y.zi;o6eH  TeM,  qTo  npe.zi;ocTaBJIHeT .zi;oc1)'n  KO  BCeM  apryMeHTaM 

cpyttKLI11H  He3aBl1CHMO  OT Toro,  onpe,a;eJieHbl  JIH MH  HHX  COOTBeTCTBYIOIIIHe  napa

MeTpbI.  9To  .zi;aeT  B03MO)l(HOCTb  peaJIH30BaTb  neperpy3KY  cpyttKLI11H  - MexaHl13M , H e  no.zi;.zi;ep)l(111:1aeMbIH Henocpe.zi;crneHHO B JavaScript, a TaIOKe cpyttKLIHH c nepeMeH

HhIM  KOJ111qecTBOM  apryMeHTOB.  Ho,  OTKpoBeHHO  roBopH ,  6Jiaro.zi;apH  BBe,zi;ettmo  B 

CTaH,a;apTe ES6 OCTaBLIIHXC5l napaMeTpOB ( rest ) , OIIHCaHHbIX B npe,a;bI,a;YLIIeH rnaBe, IIOTpe6HOCTb B  napaMeTpe  a rgument s  3Ha'U'1TeJibHO  COKpaTHJiaCh.  TeM  He  Mettee npHHLIHII .zi;ettCTBHJ[ napaMeTpa a rgument s  oqeHb Ba)l(HO 3HaTb,  IlOCKOJibKY OH  Hepe,a;KO BC1'peqaeTC5l B yHaCJie,a;oBaHHOM KO,a;e. 

Y ofrheKTa argument s  11MeeTCH  CBOHCTBO  length, o6o3Haqa10L11ee  ToqHoe  Ko

JittqecTBO  apryMeHTOB.  3ttaqeHl15l  OT,a;eJibHbIX  aprYMeHTOB  MOrYT  6hITb  IIOJiyqeHbl nyTeM 11H,a;eKcttpoBaHHH  MaccHBa.  TaK,  no  HH,a;eKcy  arguments [ 2 ]   113  MaCCHBa  6y

,a;eT  113BJieqeH TpeT11tt  napaMeTp cpyttKLI1111.  PaccMoTpHM  B  KaqecTBe  npttMepa  Ko.a; 113 JIHCTl1Hra 4. 1 . 
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n111cTlllHr 4.1 .  np111MeHeH111e napaMeTpa arguments 

funct ion  whatever ( a ,   b ,   c )  { 

06'bRBl1Tb <jlyHK411IO c rpeMR 

napaMerpaM11: a, b 11 c 

a s sert ( a  

1 ,   ' The  value  o f   a  i s   l ' ) ; 

as sert ( b  

2 ,   ' The  value  of  b i s  2 ' ) ; 

npoeepl1Tb npaBl111bHOCTb 3Ha'leHl1H 

as sert ( c  

3 ,   ' The value of c i s 3 ' ) ; 

as sert ( a rgument s . length  ===  5 , 

Ha caMoM Ae11e <jly11K41111 

' We ' ve  passed  i n   5  paramet ers ' ) ; 

nepe�toTCR nRTb apryMeHTOB 

as sert ( argument s [ O ]   === a , 

' The  f i r s t   argument  i s   a s s i gned  t o   a ' ) ; as sert ( a rgument s [ l ]   ===  b , 

npoeep11rb, coenaAator 

' The  se cond  a rgument  i s   a s s i gned  to  b ' ) ;   1111 rp11 nepBblX apryMeHra c napaMerpaM11 <jly11K41111 

assert ( argument s [ 2 ]   ===  c , 

' The  t h i rd  argument  i s   a s s i gned  t o   c ' ) ; 

a ssert ( argument s [ 3 ]   ===  4 , 

' We  can  access  the  fourth  a rgument ' ) ; 

npoeep11Tb, AOCTYnHbl 1111 

"1111w1111e" apryMeHTbl t1epe3 

assert ( argument s [ 4 ]   ===  5 , 

napaMerp arguments 

' We  can  access  the  f i fth  argument ' ) ; 

what ever ( l , 2 , 3 , 4 , 5 ) ; 

+----- Bbl3BaTb <jlyHK411to c nRTbto apryMeHraM11 

B .a.aHHOM np11Mepe onpe.a.em1eT01 cpyHKUJrn what ever ( ) , BhI3bJBaeMa51 c nRThIO 

apryMe1-1TaM11,  whatever ( 1 ,   2 ,   3 ,   4 ,   5 )  , HeCMOTPJI Ha TO,  qTo oHa o6nJIBJieHa JIHillb c TpeMJI apryMeHTaMH a ,  b,  c,  KaK noKa3aHO HH)l(e. 

funct ion  whateve r ( a ,   b,  c)  { 

Tptt  nepBbIX  apryMeHTa  .a.ocTyntthI  qepe3  cooTBeTCTBy10m11e  HM  rrapaMeTpbr 4>YHKUJ1H  a, b ,  c CJie.a.yIOIIJ,HM o6pa30M :  

a s s e rt ( a  

1 ,   ' The value o f a i s l ' ) ; 

assert ( b  

2 ,   ' The  va lue  o f   b i s  2 ' ) ; 

a s s e rt ( c  

3 ,   ' The  value  of  c  i s   3 ' ) ; 

qT06hI  nposepHTb,  CKOJihKO  apryMeHTOB  B  06.IIJ,eM  6hIJIO  nepe.a.aHO  cpyHKQMH, MO)l(HO  TaK)l(e  BOCilOJib30BaTbCJI  C BOHCTBOM  a rgumen t s . l ength.  TiapaMeTpOM 

a rguments MO)l(HO TaK)l(e BOCilOJib30BaThCJI  ,ll.JIJI  .a.ocryna K  Ka)l(,ll.OMY apryMeHry  B 

OT,ll.eJibHOCTH qepe3 HH,ll.eKc MaccttBa. CJie.a.yeT oco6o no.a.qepKHY"fh,  qTo K q11cJiy .a.o

CTYIIHhIX  OTHOC51TC51 TaK)l(e  OCTaBllIHeC51 apryMeHTbl,  He CBJI3aHHbie HM c  O,ll.HHM H3 

napaMeTpOB cpyHKQHH, KaK BbI,ll.eJieHo HH)l(e IlOJIY)l(HpHbIM. 

a s s e rt ( argument s [ O J  

a ,   ' The  f i r s t   a rgument  i s   a s s i gned  t o   a ' ) ; a s sert ( a rgument s [ l ]  

b ,   ' The  second  argument  i s   a s s i gned  t o   b ' ) ; a s sert ( a rgument s [ 2 ]  

c ,   ' The  third  argument  i s   a s s i gned  t o   c ' ) ; 
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as sert ( arguments [ 3 ]   ===  4 ,   ' We  can  access  the  fourth  a rgument ' ) ; as sert ( arguments [ 4 ]   ===  5 ,   ' We  can  access  the  f i fth  a rgument ' ) ; 06paII\aTbe51 K rrapaMeTpy argument s Bee )Ke He peKoMett.zzyeTOI. Be�b Bbl MO)Ke

Te HeBeptto rrpHH51Tb ero 3a MaeeHB, noeKOJibKY y Hero  HMeeTe51 eBOHeTBO l ength, a ero ::meMeHTbI MOryT 6bITb H3BJie'IeHbI,  KaK 113 Maee11sa. TeM  He Mettee aTo He THrrH'IHbIH M51 JavaScript Maeel1B,  H eeJIH Bbl IIOilbITaeTeeb np11MeHl1Tb K napaMeTpy a rguments MeTO�bI  o6pa6oTKH  Maee11BoB  (ttanp11Mep,  MeTo�  sort ( ) ,  ynoM11HaBllll1He5I  B  npe�bIJ'(Yll\eH  rnaBe) '  Bae  noeTHrHeT  IIOJIHOe  pa3oqap0Bam1e.  IToaTOMY 

Boenp11tt11Mai1Te napaMeTp a rguments  npoeTo  KaK  noxo:J1cy10 na MaccuB KOHeTpyKu.1110 H eTapafrreeb IlOJlb30BaTbe51 eiI KaK MO)KHO pe)Ke. 

KaK ynoMHHaJIOeb  Bbillle,  rnaBHoe  tta3HatJeHHe  o6'heKTa  a r guments - npe�oeTaBHTb �oeryn KO BeeM apryMeHTaM, nepe�aHHblM cpyttKIJ,1111 He3aBl1el1MO OT Toro, eB513aH JIH OT�eJibHbIH apryMeHT e eooTBeTeTBYJOll\l1M napaMeTpoM. B Ka'IeeTBe np11Mepa B KOJ'(e 113 Jil1eTl1Hra 4.2 IlOKa3aHO, KaK peaJil130BaTb cpym<u.mo, Bbl'Il1eJI51IOll\YIO 

eyMMY npo113BOJibHoro q11eJia ap1J'MeHTOB. 

n111cT111Hr 4.2. np111MeHeH111e 06beKTa arguments AJHI BblnOnHeHlllSI onepa411111l H3A BCeMlll apryMeHT3Mlll <l>YHK4111111 

funct ion  sum ( )   { 

<l>yHKL\1111 6e3 HBHO onpeAeneHHblX napaMeTpOB 

var  sum  =  0 ; 

for ( va r   i  =  0 ;   i  <  argument s . lengt h ;   i++ )  { 

nepe6parb see nepeAaHHble apryMeHTbl 

sum +=  arguments [ i ] ; 

11 nony<111Tb ADCTYn K DTAenbHblM 3neMeHraM 

no 11HAeKCY 

retu rn  sum; 

as sert ( sum ( l ,   2 )   ===  3 ,   " We  can  add  two  numbers " ) ; Bb138arb 4>YHKL\11IO 

as sert ( sum ( l ,  2 ,   3 )   ===  6 ,   "We  can  add  three  numbers " ) ; c npo113sonbHblM 

assert ( sum ( l ,   2 ,   3 ,   4 )   ===  1 0 ,   " We  can  add  four  numbers " ) ;   <111cnoM apryMeHros B  �aHHOM  eJirrne  eHa'IaJia  onpe�eJI51eTe51  cpyHKU.1151  s um ( )   6e3  e�m-10ro  51BHO 

onpe�e11e1-1ttoro napaMeTpa. TeM 1-1e Mettee Bee ee apryMeHTbI �ocrynttbI qepe3 o6'beKT argument s .  B  qaeTHOeT11,  MO)KHO nepe6paTb see ee apryMeHTbI l1 BbI'Il1eJil1Tb l1X eyMMy. 

np1r1Me'taH"1e 

KaK  HeOAHOKpaTHO  ynoM11t H a/lOCb  paHee,  BMeCTO  napaMerpa  arguments  MO>KHO 

BblrDAHO  BOcnO/lb30BaTbCR  napaMeTpOM  rest,  KOTOpbli1  R B/lReTCR  pea/l bHblM  Mac

ClifBOM. A 3TO 03Ha4aer,  4TO  K HeMy MO>KHO  np11tMeH11tTb BCeB03MO>KHble MeTOAbl  o6pa60TKl!t  Macrnsos.  V1  3TO  Aaer  onpeAe11eHHoe  n pe11tMyw,ecrso  HaA  napaMerpoM 

arguments.  B  KaYecrse  ynpa>1<HeH11tR  non po6yi1re  nepen11tcarb  11tCXOAHb1i1  KOA  11t3 

/l litCTlitH ra  4.2,  BOcnO/lb30BaBWlifCb  B  HeM  napaMeTpOM  res t   BMeCTO  napaMerpa arguments. 

8Ta cpyttKIJ,1151 �aeT eJieii;yIOll\HH BbIHrpbllll: Mb! MO)KeM Bbl3BaTb ee e JII06b!M KOJil1-

�1eeTBOM apryMeHTOB. IToaTOMY Mb! MO)KeM np0Bep11Tb pa6oToenoeo6ttocTb �aHHOH 

cpyttKIJ,1111  ,ll,Jl51  HeeKOJlbKl1X  eJiyqaeB.  YleTHHHblH  fIOTeHIJ,l1aJI  o6'beKTa  arguments 
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npo51BJUieTC51 B TOM, qTo OH TI03BOJrneT C03)J;aBaTb 6oJiee ymrnepcaJibHhie H y;:i;o6Hhle 

<i>YHKQHH ,  c KOTOpbIMH 11erKO o6pam;aThC51 B caMhIX pa3HbIX CHT}'aQH51X. 

Pa3o6paBlllHCh B npHHQttne ;:i;eH:cTBHH o6beKTa a rgument s ,  Bbl5ICHHM Te no;:i;Bo

,ll;Hhie KaMHH, KOTOpble CB513aHhl c ero npHMeHeHHeM. 

06beKT arguments B KaLteCTBe nceBAOHMMa napaMeTpOB <l>YHK�MM 

ITapaMeTp  argume n t s  0611a;:i;aeT  mo6onhITHOH  oco6eHHOCThIO,  OH  no3BOJIReT 

Ha3HaqHTb napaMeTpaM cpyttKQHH nces;:i;oHHMhI. TaK, ecJIH 3a,11;aTh HOBoe 3Ha ... rettwe nepBoro ap1yMe1na ( arguments [ 0 J ) , H3MeHHTC51 11 3Haqettwe nepBoro napaMeTpa. 

B J<aqecTBe npttMepa paccMoTpHM K0,11; H3 JIHCTHHra 4.3. 

m.1crnHr 4.3. 06beKT arguments HaaHa'laeT napaMeTpaM cpyHK��u1 nceBAOHlllMbl funct ion  i n f i l t rate ( person)  { 

assert ( person  ===  ' gardener ' , 

napaMerp parameter np11H11Maer 

' The  person  i s   a  gardener ' ) ; 

3Ha11eH11e "gardener ", nepeA'leaeMoe 

assert ( argument s ( O )   ===  ' gardener ' , 

e Ka11ecree nepsoro apryMeHTa 

' The  f i rst  argument  i s   a  gardene r ' ) ; 

argument s [ O )   =  ' ninj a ' ; 

a s sert ( person  ===  ' ninj a ' , 

H3MeHeHHe o6beKra arguments npHBOAHT 

' The  person  is  a  ninj a  now ' ) ; 

TalOKe K M3MeHeHMIO COOTBeTCTBYIO�ero 

apryMeHTa 

a s sert ( argument s ( O )   ===  ' ninj a ' , 

' The  f i rst  argument  i s   a  ninj a ' ) ; 

person =  ' gardener ' ; 

a s s e rt ( person  ===  ' gardener ' , 

' The  person  i s   a  gardener  once  more ' ) ; 

nceBAOHHM Aeilcreyer e 06011x 

HanpaBJleHHRX 

as sert ( argument s [ O J   ===  ' gardener ' , 

' The  f i r s t   argument  i s   a  gardener  again ' ) ; 

infi lt rate ( " gardener " ) ; 

KaK  cJie;:i;yeT  H3  ;:i;attttoro  npHMepa  Ko;:i;a,  o6beKT  a r gument s   Ha3HaqaeT  napaMeTpaM  cpyHKQHH  nceB,ll;OHHMhI.  B  ;:i;aHHOM  npttMepe  onpe,11;eJI5IeT01  cpyttKQHH 

i n f i l t ra t e  ( ) ,  npttHHMa10m;a.a  e;:i;ttHCTBeHHbIH napaMeTp person  11  BbI3hIBaeMa.a c  apryMeHTOM  gardener. 3ttaqeHHR apryMeHTa  gardener MOryT  6hITb  ;:i;ocTynHhI qepe3 napaMeTp person /],aHHOH cpyttKQHH H o6beKT a rgument s: a s sert ( person  ===  ' gardener ' ,   ' The  person  i s   a  gardener ' ) ; a s sert ( arguments ( O )   ===  ' gardener ' ,   ' The  f i r s t   argument  i s   a  gardener ' ) ; B CB513H c TeM "l!TO ofrheKT argument s Ha3HaqaeT napaMeTpaM cpyHKQHH nceB,11;0-HHMhI ,   H3MeHeHHe  o6beKra  argume n t s  OTp<UKaeTC51  TaJOKe  Ha  COOTBeTCTBy101�eM 

napaMeTpe cpyttKQHH CJie/J.}'IOID;HM o6pa3oM: 
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a rgument s [ O J   =  ' ni nj a ' ; 

a s sert (person  ===  ' ni nj a ' ,   ' The  person  i s   a  ninj a  now ' ) ; as sert ( a rgument s [ O J   ===  ' ni nj a ' ,   ' The  f i rst  argument  i s   a  ninj a ' ) ; To  )Ke caMoe rrpoHcxo,n:HT H B o6paTHOM HanpaBJieHHH. TaK, H3MeHHB rrapaMeTp, MO)KHO Ha6JIIo,n:aTb H3MeHeHHe KaK B caMoM napaMeTpe, TaK 11 B o6beKTe argument s: person =  ' gardener ' ; 

as sert ( person  ===  ' gardener ' , 

' The  person  i s   a  gardener  once  more ' ) ; 

as sert ( a rgument s [ O J   ===  ' ga rdener ' , 

' The  first  argument  i s   a  gardener  again ' ) ; 

lr1CK.nlOLleHMe nceBAOHMMOB 

IlpttHIJ;Hl1  Ha3HaqeHH51  napaMeTpaM  ¢YHKIJ;HH  rrceB,n:OHHMOB  �1epe3  06beKT 

a rgument s  MO)KeT BhI3BaTb He,n:opa3yMemrn,  11  noaToMy B JavaScript rrpe.n:ocTaBm1-eTc5I B03MO)KHOCTb OTKa3aTbC51 OT rrceB,n:OHHMOB, rrepei1,n:51  B  cmpoeuu pe:JICUM. 11,  KaK 

BCer,n:a, o6paTHMC51 K npocTOMY rrpttMepy Ko,n:a,  rrp1rne,n:eHHOMY B JIHCTHHre 4.4. 

CTPOrl'lltl pe>KMM 

3TOT pe>1<1-1M  6b111 sHeApeH  s CTaHAap1e  ESS R3b1Ka JavaScript c u,e11 b10 H3MeHHTb no

BeAeH1-1e 1-1 H1epnpe1aropos J avaScript Ta KHM o6pa3oM, 4T06b1 ow1-16K1-1  reHep1-1posa-111-1cb1 a  He o6pa6aTbl Ba/1HCb HernaCHO.  B  CTpOroM  pe>t<HMe  H3MeHReTCR  noBeAeHHe HeHaAe>KHblX R3blKOBblX cpeACTB,  a  AeHCTBHe  HeKOTOpblX "13 HHX aoo6w,e 3anpew,aeTCR  (nOAP06Hee 06 3TOM  - Aa11ee  s  rnase).  K  41-1c11y  H3MeHeHHi1,  n po1-1cxOARW,HX 

B CTporoM  pe>l<HMe, OTHOCHTCR 3an peT Ha  HcnO/lb30BaHHe n ceBAOHHMOB 4epe3 o6beKT arguments. 

n111cntHra 4.4. np111MeHeH111e CTpOrOrO pe>Klr'IMa C 4enbto 3anpeTlllTb Ha3Ha'feHllle nceBAOHlr'IMOB napaMeTpaM 4>YHK4lr'llr'I 

" use  s t r i ct " ; 

AKTHBH3HPOBaTb CTporHH pe>KHM 

funct ion  i n f i l trate ( person )  { 

ass ert ( person  ===  ' ga rdener ' , 

' The  per son  i s   a  gardener ' ) ; 

napaMeTp person H nepBblH apryMeHr 

HMelOT CHa�a/la OAHO H TO >Ke 3Ha�eH11e 

ass ert ( a rgument s [ O J   ===  ' gardener ' , 

' The  first  argument  i s   a  ga rdener ' ) ; 

arguments [ O ]   =  ' ninja ' ; 

----- l13MeHHTb nepBblH apryMeHT 

ass ert ( argument s [ O )   ===  ' ni nj a ' , 

.  .  ,  ) 

I nepBblM apryMeHT 113MeHeH 

' The  first  a rgument  i s   now  a  n i nJ a 

; 

assert (person  ===  ' gardener ' , 

I 3Ha�eH11e napaMerpa person He 113MeHHllOCb 

' The  person  is  still  a  gardener ' ) ; 

i n f i l t rate ( " g a rdener " ) ; 
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B rrepBoH: cTpoKe ,'l;aHI-JOro rrpHMepa KO,'J;a yi<a3aHa npocTaH CttMBOJihHaH cTpoKa 

" us e  s t rict " ,  coo6u�aJOru.aJI  HHTepnpeTaTopy JavaScript, '-ITO cJiei'J;ymru.ttH: ,'J;aJiee 1<0,'I; Tpe6yeTcJI BhIIIOJIHttTh B cTporoM pe)KttMe. B ,'l;aHHOM npttMepe cTporHH: pe)KHM 

tt3Mem1eT ceMaHTHKY nporpaMMhI TaKttM o6pa30M, '-IT06b1 napaMeTp person H nep

BhIH apryMeHT npHHHMaJill CHa'-laJia 0,'l;ttHaKOBOe 3Ha'-leHtte, KaK IlOKa3aHO Htt)Ke. 

as sert ( person  ===  ' gardener ' ,   ' The  person  i s   a  gardener ' ) ; a s sert ( argument s [ O )   ===  ' gardene r ' , 

' The  f i r s t   argument  i s   a  gardener ' ) ; 

Ho, B OTJIH'-IHe OT HecTpororo pe)KHMa, Ha 3TOT pa3 o6beI<T argument s He Ha3HaqaeT nceB,'J;OHHMhI napaMeTpaM cpyttKUHH. TaK, ecJIH  H3MeHHTh 3Ha'-leHtte  nepsoro apryMeHTa (argument s [ 0 ]  

' ninj a ' ) , TO H3MeHttTCH TOJihKO rrepBbIH apryMeHT, 

HO He rrapaMeTp pers on: 

as sert ( a rgument s [ O J   ===  ' ni nj a ' , 

' The  f i r s t   argument  i s   now  a  n i n j a ' ) ; 

as sert ( person  ===  ' gardener ' , 

' The  person  i s   s t i l l   a  gardener ' ) ; 

MbI eru.e sepHeMc.H K o6·beKry argument s .l{aJiee B ,'l;aHHOH KHttre, a rr01ra 'ITO pac

CMOTpttM eru.e Oi'J;IU-I He51BHhIH rrapaMeTp this. B KaKoi1-To cTenem1 3TOT napaMeTp npe,l{craBJI.HeT eu�e 6oJibillHH HHTepec. 

4. 1 .  2 .  napaMeTp this ,  npeACTaBmllOll.\"1M KOHTeKCT <l>YHK'-'"1"1 

Bc51KHH  pa3,  KOr,l{a  BhI3bIBaeTC51  cpyHKUH51,  rroMttMo napaMeTpos,  npe,'l;cTaBJI51· 

IOIJJ.HX apryMeHTbI,  51BHO yKa3aHHbie  rrptt Bbl30Be  cpyHKUHH,  eH: TaK)Ke  rrepe,'l;aeTC.H 

He.HBHbIH napaMeTp t h i s .  flapaMeTp this CJIY)KHT Ba)KHOH COCTaBJI51IOIJJ.eH 06beK

THO·OpHeHTI1pOBa1rnoro xapaKTepaJavaScript, o603Ha'-la.H o6beKT, CB513aHHbIH c BbI30BOM cpyHKUHH. l1MeHHO no 3TOMY OH Hepe,'l;KO Ha3bIBaeTC51 1(01-lrneKCmOM efiJ1i'K1J,U.U.. 

Te, KTO  rreperneJI Ha JavaScript tt3 TaKHX 513hIKOB o6beKTHo-optteHTHpoBaHHOro nporpaMMHpoBaHH.H,  KaK Java,  MOryT npespaTHO TpaKTOBaTb IlOH51THe KOHTeKCTa cpyHKUHH,  C'-lllTaJI,  '-ITO  rrapaMeTp  thi s  yKa3hmaeT  Ha  3K3eMIIJI51p  o6beKTa  Toro KJiacca,  B  KOTopoM onpe.l{e11eH  ero  MeTo,'J;.  Ho,  KaK 6y,'J;eT  noKa3aHo  ,'J;aJiee,  BhI30B 

cpyttKUHH KaK Menwaa B JavaScript - aTo JIHIIIh Oi'J;HH tt3 crroco6oB ee BhI30Ba.  Ha ca

MOM ,'l;eJie TO, Ha '-ITO YKa3hrnae-r napaMeTp thi s ,  orrpe.l{eJI51eTc51, B OTJIH'-IHe OT Java HJIH C#, He TeM ,  KaK cpyi1KQH5I o6b51BJI51eTc51, a TeM ,  KaK oHa Bbl3ueaemCJl . 

.He Hoe npe,'l;CTaBJieHHe 06 HCTHHHOM xapaKTepe napaMeTpa this C�HT 0,'l;HllM 

113  Ba)l{HbIX  orropHbIX  MOMeHTOB  M51  IIOHHMaHtt51  o6beKTHO·OpHeHTttpoBaHHOf0 

xapaKTepa JavaScript.  floaTOMY  B  ,'J;aHHOH  KHHre  6y�  pacCMOTpeHbl  pa3JII1'-1Hble crroco6bI Bbl30Ba cpyHKUHll H,  B  '-laCTHOCTH, OCHOBHble llX OTJII1'-II151, a TaK)Ke rrop.n

,'J;OK orrpe.l{eJieHH51 3Ha'-leHH.H napaMeTpa t h i s .  flocJie aToro MhI CHOBa sepHeMC51 K 

KOHTeKCTaM cpyHKUllH,  '-IT06hl  6oJiee  OCHOBaTeJibHO  llCCJie,'J;OBaTb  llX.  floaTOMY He oco6eHHO TpeBO)KbTeCb, eCJIH .HCHOe rrpe,'l;CTaBJieHtte 0 KOHTeKCTe cpyttKUllll He CJIO

)KllJIOCb y Bae OKOH'-laTeJihHO.  MM ew.e o6cy.l{ttM ero 6oJiee no,'l;po6Ho, a i'J;O Tex nop IT051CHllM, KaK Bbl3bIBalOTC51 cpyHKQHll. 
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4 . 2 .  Bbl30B <l>YHKl.Ur1M 

BaM,  Bepo.HTHO, He pa3 npttX0,1l:JVIOCb Bbl3bIBaTb <PYHKIJ;HH B KO,D;e JavaScript, HO 

3a.a:yMbIBaJII1Cb Jill  Bbl  Ha,D; TeM ,   qTO B  .a;ei1cTBI1TeJlbHOCTI1  nptt  3TOM  npottCXO,ll;HT? 

0Ka3bIBaeTC.H,  �ITO cnoco6  Bhl30Ba <PYHKIJ;HH cym:ecTBeHHO BJIH.HeT Ha nop.H,ll;OK BhI

TIOJ!HeHH.H  KO,D;a  B  Hett  11  oco6eHHO  Ha ycTaHOBKY  napaMeTpa  t h i s .  9To  OTJmqtte HMeeT ropa3/W 60JlhUiee 3HaqeHHe,  qeM  Ka)J(eTC.H  Ha rrepBbIM B3rJI.H,lJ;.  l103TOMY Mbl rro.a;po6Ho paccMoTpHM ero B TeKyUieM pa3,D;eJie ,  qT06bI BhffO,ll;HO BOCIIOJlh30BaTbC.H 

HM  B  OCTaJlhHOM  qacTH  KHHrH  H  TeM CaMhIM IIOMOqb BaM  IIOBhICHTb  CBOH  HaBblKH 

nporpaMMttpoBaHH.H Ha JavaScript .a;o ypoBH.H HaCTO.HUiero MacTepa. 

VlTaK,  HMeIOTC.H 'leTbipe  CTIOC06a Bbl30Ba <l>YffKIJ;HH,  Ka)J(,ll;OMY H3 KOTOpbIX  npH

CYUIH cBott oco6eHHocTtt. 

•  KaK <l>y111w;m1. HanpttMep, s kul k ( )  - 3TO <PYHKIJ;H.H, BhI3bIBaeMa.H Herrocpe.a;

CTBeHHO. 

•  KaK MeToµ:.  HanpttMep,  BhI30B  ninj a .  s kul k ( )  TecHo CB.H3aH  c  o6'beKTOM , 

.a;orrycKa.H o6'beKTHo-optteHTttposaHHoe rrporpaMMttpoBaHtte. 

•  KaK KOHCTJ>YKTop. HanpttMep,  B onepau;1m new  Ninj a ( )  co3.a;aeTC.H HOBbIM 

o6'beKT. 

•  qepea  MeTOlJ:hI  app l y  ( )   u  c a l l  ( )   oT,U:CJihHOH  <l>YHKIJ;BB.  Hanp11Mep, s kul k .  c a l l  ( nin j a )  HJIH s kul k .  app l y  ( ninj a ) . 

HmKe  np1rne.a;eHhI  HarJI.H,D;Hhie  np11Mepb1  npttMeHeHtt.H  nepeqttcJ1eHHh1x  Bh1me cnoco6oB Bhl30Ba <PYHKl�HM. 

func t i on  s kul k ( name )  { }  

func t i on  Ninj a ( name )  { }  

s kulk ( ' Hat t o r i ' ) ; 

I 

( func t i on ( who )  {  return  who ;   } )  ( ' Hattori ' ) ; Bbt30B KaK �YHK4Mfll 

var  ninj a  =  { 

s kul k :   func t i on ( ) { } 

} ; 

ninj a . s kul k ( ' Hat tori ' ) ; 

�>-------·  Bbl30B KaK MeTOAa ninja ( )  

ninj a =  new  Ninj a ( ' Hatt o r i ' ) ; 

·---- Bbt30B KaK KOHCTpyKropa 

s kul k . c a l l ( ninj a ,   ' Hattori ' ) ; 

Bbl30B 'lepe3 MeTOA call ( )  

s ku l k .  app l y  ( ninj a ,   [ ' Hattori ' ] ) ; .....__. ___  Bbt30B'lepe3 MeroA apply ( ) B o  Bcex rrepe'IHCJieHHhlX Bb1me cnoco6ax, KpoMe .a;Byx rrocJ1e,D;HHX, onepau;1rn BhI30Ba <l>YffKIJ;lUI o6o3HaqeHa napoM. KpyrJiblX CK060K, CJie.a:yIOUIHX IlOCJie Bbipa)J(eHHJI, B KOTOpOM onpe.a;eJIJieTCJI CCbIJIKa Ha <l>YHKIJ;HIO. VhaK, Ha qHeM HCCJie,D;OBaJ-IHe CllOC0-608 Bbl30Ba <PYHKIJ;HM c npocTeM.meif <PopMbI: Bhl30Ba KaK <PYHKIJ;HH. 
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4.2 . 1 . 8bl30B KaK cpyHK'-'"1"1 

tfro Me 03ttaqaeT BbI30B KaK cpyttKQ1-n1? Pa3yMeeTCR, cpyttKQttH BbI3bmaIOTCR  KaK 

rpytt:K'if,UU, H 6b1J10 6b1 ttepa3yMtto .rzyMaTb ttttaqe.  Ho B JJ,eikTBHTeJibHOCTtt o6o3ttaqe-1-rne "Bbl30B KaK cpym<Qttll" Bb16patto }J,JIR Toro,  qTo6bI KaKHM-TO  o6pa30M npoBeCTll pa3Jiuque  Me:>KJJ,y JJ,attttbIM  cnoco6oM  u  JJ,pyrttMtt  Mexatttt3MaMu  Bhl30Ba  cpyttKQttH. 

TaKHM o6pa3oM,  ecJiu cpyttKQttR He Bbl3bmaeTCR  KaK MeTOJJ,,  KOHCTPYKTop ttJIH c  no

MOlllbIO MeTOJJ,a appl y  ( )  HJIH  call ( ) '  3TO  npocTO  03HaqaeT,  qTo  Otta Bbl3bIBaeTCR 

KaK cpyttKQHR. 

IloJJ,o6ttoro poJJ,a Bbl30B npottcxoJJ,ttT H B TOM cJiyqae,  KOrJJ,a cpyttKQttR Bbl3brnae1� 

CH c  TIOMOIJl,bIO  onepaQHll  ( )  ,  a  BblpaMeHtte,  K  KOTOpoMy  3Ta  onepaQUR  npttMer-rneTOI,  He  CCbIJiaeTCR  Ha  cpyttKQHIO  KaK  Ha CBOHCTBO  o6beKTa.  (B TIOCJieJJ,HeM  C.7!)"1ae cpyttKQllR  BbI3bIBaJiaCb  6hI  KaK  MeTO}J,,  HO  06  3TOM  cnoco6e  BbI30Ba  cpyttKQllH  peqb noH:JJ,eT JJ,aJiee. )  H ttMe  npttBeJJ,ettbI npocTbie npuMepbI BbI30BOB KaK cpyttKQHtt. 

funct i o n   nin j a ( ) { } ; 

n i nj a ( ) ; 

L 

<l>yHK41toHanbHoe Bbl-

I 06b11eneH11e 

Bbl30B KaK  cj>yHK41111

cj>yHK41tlt  11 ee 

palKeH11e, HeMeAneHHO 

var  samurai  =  function ( )  { } ; 

Bbl3blBaeMoe B Bi.tAe 

'  ( ) 

«l>YHKL11t1t 

samurai 

; 

( func t i on ( )  { } )  ( )  

I <l>yHK41tOHanbHOe 

Bbl3blBaeMoe KaK  BblpalKeHMe, 

«l>YHK41tll 

KorJJ,a  cpyttKQHR  Bbl3brnaeTCR  TaKHM  cnoco6oM,  ee  KOHTeKcT  (T.e.  3HaqeHtte napaMeTpa  t h i s )  MOMeT 6b1Th  JJ,BORKHM.  B  HecTporoM peMttMe  KOHTeKCT  MOMeT 

6bITb  rno6aJibHhIM  (o6beKT  window ) ,   a  B  cTporoM  peMttMe  - HeonpeJJ,eJieHHbIM 

(unde f ined). 

B npttMepe KOJJ,a H3 JIHCTttttra 4.5 Harn.H,ll,HO JJ,eMOHcTpttpyIOTC.H OTJiuqwR CTpororo  peMHMa OT ttecTpororo. 

n111cT111Hr 4.5. Bbl30B KaK 4>YHK'-'111H 

funct ion  ninj a ( )  

return  t hi s ; 

I e HeCTporoM 

<l>yHK41tll 

pelKMMe 

funct ion  samura i ( )  

"use  s t r ict " ; 

CllyHK41t11 e crporoM 

return  thi s ; 

pelKMMe 

assert ( ni nj a ( )   === window , 

" I n  a  ' nons t r i ct '  ninj a  funct ion,  "  + 

I cl>YHK41tlt B HecrporOM pelKMMe 

" t he  context  i s   the  g lobal  window  obj ect " ) ; KaK 

window 

It  npeAnonaranOCb, 

11en11erc11 o6beKr 

KOHTeKCTOM 

assert ( samurai ( )   === unde fined, 

" In  a  ' st rict '  samurai  funct i o n ,   "  + 

I cl>YHK41111 He onpeAeneH 

" the  context  i s   unde fined " ) ; 

A B CTporOM pelKMMe KOHTeKCT 
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q acm'b II.  flf1eiJcrnao1umue o rjiyu'K1f,U.RX 

np111Me"laH111e 

KaK B11A�ne, crporni1 pe»<11M,  KaK npa s11110,  OKa3blBaerrn  HaMHoro  6011ee  n pocrblM, 4eM  Hecrporn i1. Ta K, ec1111  <f>YHKL\11R  Bbl3bl BaerCR  B Jl11CTl1 Hre  4.5  KaK  <f>YHKL\11R,  a  He MeTOA,  BMecre c Hei1 He yKa3bl BaeTCR o6beKT, AllR KOTOporo OHa AOll»<Ha Bbl3blBaTb

CR .  no3TOMy,  Ha  HaW  B3r11RA,  L\e/lecoo6pa3Hee  ycraH a B/111 BaTb  Heon peAe/leH HOe (undefined) 3 Ha4eH11e n a paMerpa this, KaK B crporoM pe»<11Me, a He r1106a11b H b1 i1  

o6beKT window,  KaK  s  HecrporoM  pe»<11 Me.  B  o6u.\eM,  MHorne  113  nOA06HblX  Me11-K11x Hecypa3HOcrei1 ycrpaHRIOTCR B crporoM pe»<11Me pa6orb1 JavaScript. Aocraro4HO 

BCnOMHl1Tb Ha3Ha4eH11e n ceBAO H l1 MOB napaMerpaM <f>YH KL\1111, ynOMl1 H aBweecR B Ha-4a11e 3TOi1 r11a sb1. 

BaM , Bepo.HTHO, He pa3 np11xot1.11JJOCh n11caTh not1.06HhIH KO)]., )J,a)J(e He 3at1.yMh1Ba

.HCh 06 3TOM. A Tenepb noi1t1.eM t1.aJihIIIe, '-IT06b1 BhrnCHHTh,  KaKHM o6pa3oM cp)'H1<u;1111 

Bhrnhrna10Tc.H 'Ka'K Memoa'bi. 

4. 2 . 2 .  Bb1aoe KaK MeTOAa 

Kort1.a  cpytt1<u;11n  np11cBa11BaeTC.H  CBOHCTBY  ofrbeKTa  u  BhI30B  np0Hcxot1.11T  no CCbIJIKe Ha cpyttKIJ;HIO c  IlOMOIIl;bJO 3TOro CBOHCTBa, cpyttKIJ;11H Bbl3hIBaeTC.H KaK .Memoa t1.am-rnro 06ne1<Ta.  HH)J(e  np11Be;.1;eH np11Mep Ta1<oro  BbI30Ba. 

var  n i nj a =  { } ; 

n i nj a . s kul k =  function ( ) { } ; 

n i nj a . s kul k ( ) ; 

q TO )J(e lI3 3TOro CJJe)J.yeT? <l>yHKIJ;HH B )J,aHHOM CJJY'-lae Ha3bIBaeTC.H "MeTO)J.OM", HO 

'-ITO  B  3TOM mo6onhITHoro HJJl1 no11e3Horo?  EcJJH y  Bae  HMeeTcJI  HeKOTOpbIH onhIT 

o6'heKTHO-opHeHT1IpOBaHHOro nporpaMM1IpOBaHl1.H, TO  Bbl,  Bepo.HTHO, BCf!OMHl1Te, 

'-ITO o6'beKT,  K KOTOpoMy OTHOCHTC.H  Bbl3bIBaeMhlH MeTO)J., )J.OCTYI1eH B TeJJe MeTO)J.a no  CChIJIKe  t h i s .  To  )J(e caMoe  npo11cxot1.HT 11  3)1.CCh.  Kor)J.a  cpyHKIJ;H.H  BhI3bIBaeTC.H 

KaK .Memoa o6'beKTa,  3TOT o6'heI<T  CTaHOBlITCJI  I<OHTeKCTOM  cpyHKIJ;HH  l1  )J.OcryneH  B 

ne:i1:  qepea  napaMeTp thi s .  I1  3TO 0)1.HO  lI3 OCHOBI-lb!X  cpe/J;CTB  )J,JJ.H  Haf!HCaHH.H o6'beKTHO-OpHeHTHPOBaHHOrO  KO)J,a  Ha javaScript.  (,lJ,pyrnM  cpet1.CTBOM  HBJJJieTC.H  pac

CMaTpHBaeMb!H t1.aJiee KOHCTPYKTop.) 

B  Ka'-leCTBe  npHMepa paccMoTpHM KOtl. 113 JJHCT11Hra 4.6, '-IT06b1  npot1.eM0HcTp11-poaaTh OTJJl1'111H  11 CXO)J.CTBa B Bbl30BaX cpyttKJJ;HH KaK cpyHKL�l111 11 KaK MeTO)J.a. 

ni..tcrnHr 4.6. Orn1o1•u1si "' CXOACTBa B Bbl30Bax <l>YHKL\MM KaK <l>YHKL\MM 

"' KaK MeTOAOB 

funct ion  what sMyContext ( )  

803epa111aem1 KOHTeKCT 

return  t h i s ; 

�YHKL\ltlt, 003BOnRIOIJ41tH 

ltCCneAOBaTb ero lt3BHe 

Csoitcrsy 

� B pe3ynbrare Bbl30Ba �YHKL\ltlt 

getMyThis 

a s s ert ( what sMyContext ( )  

window , 

B Ka'!eCTBe ee KOHTeKCTa 

np1tcsa1tsaem1 

" Funct i on  c a l l   on  window" ) ; 

3aAaercR o6beKT window 

CCblnKa Ha �YHKL\ltlO 

whatsMyContext 0 

getMyThi s   =  what sMyContext ; 
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a s sert ( getMyThi s  ( )   ===  window , 

Bb13BaTb cj>yHKL\11tO, 11cnonb3YA 

" Another  function  cal l  in  window " ) 

nepeMeHHyt0 getMyThis. 

HecMorp11 Ha 3TO, cj>yHKL\1111 

no-npe>KHeMy Bbl3btBaeTCll B B11Ae cj>yHKL\1111, a B 

eTCll CO CBOl1CTBOM  1 

06beKT ninjal _C03Aa· 

var  ninj a 1  = 

Ka�ecree ee KOHTeKcra 3aAaerc11 o6beKT window 

getMyThi s :  whatsMyCont ext 

getMyThis, ccb1na-

10llVtMCll Ha cj>yHKL\11IO 

} ; 

Bbt3oe cj>yHKL\1111 �epe3 

CBOHCTBO getMyThis, no 

whatsMyContext ( )  

.  . 

. 

.  . 

cylL\eCTey, 03Ha�aer ee Bbt30B 

assert ( ninJ a l  . getMyThis ( )   ===  ninJ a l ,   KaK MeTOAa 06beKra ninjal. 

" Working  with  1st  ninj a " ) ; 

Tenepb KOHTeKCTOM cj>yHKL\1111 

CTaHOBl1TCll 06beKT ninjal. 

Y APYroro o6beKTa 

.  . 

i 

3To 11 ecrb 06beKrna11 

(ninja2) raK>Ke 11Meerc11 

var  ninJ a2  =  { 

ceoilcreo getMyThis, 

getMyTh i s :  whatsMyCont ext 

CCblnat0LL\eec11 Ha cj>yHKL\11IO 

} ; 

Bbt30B cj>yHKL\1111 KaK 

whatsMyContext ( )  

MeTOAa 06beKTa ninja2 

� 

a s s e rt ( ninj a2 . getMyThis ( )   ===  ninj a2 

noKa3bteaer, �ro KOHTeKCTOM 

' 

cl>YHKL\1111 Tenepb CTaHOBl1TCll 

Wor

" 

' 

king 

' 

with  2nd  '  '  "  • 

ninJ a  )  , 

o6beKT ninja2 

B ,a:aHHOM  np11Mepe 3a,a:aeTc.H  cpyHKIJ,H.H what sMyContext ( ) ,  np11Mem1eMaJ1 AA.fl TeCTHpoBaHmI  OCTaJlbHOH  "laCTl1  KO,a:a  113 JIHCTH:Hra  4.6.  ::ha  cpyHKIJ,11.fl  JIHlllb  803-sparn;aeT CBOH  KOHTeKCT,  KaK IIOKa3aHO HH)l{e,  "IT06br BO BHernHeH cpyttKIJ,1111 MO)l{HO 

6bIJIO  BH,a:eTb,  B  KaKOM  l1MeHHO  KOHTeKCTe  npo11cxo,a:11T  BbI30B ,a:aHHOH  cpyHKIJ,HH. 

B  npoT11BHOM cJiyqae Y3HaTh KOHTeKCT cpyttKU:HH 6brno 6br 3aTpy,a:H11TeJibHO. 

funct ion  what sMyCont ext ( )  

return  thi s ; 

Kor,a:a cpyHKU:H.H BhI3brnaeTC.H Henocpe,a:cTBeHHO no l1MeH11, oHa BhI3hrnaeTC.H KaK 

cpyHKU:H.H.  H  Tor,a:a  MO)l{HO  npe,a:noJIO)KliTh,  'ITO  KOHTeKCTOM  cpyHKU:HH  cTaHeT  rno6aJihI-IhIH ofrheKT window, nocKOJihKY 3TO npo11cxo,a:11T B HecTporoM pe)l{HMe. B 3TOM 

MO)l{HO y6e,a:HTbC.H CJie,a:yIOrn;HM o6pa30M: 

a s sert ( what sMyContext ( )   === w indow ,  . . .  ) 

3aTeM  nepeMeHHOH  getMyThis npHCBaHBaeTC.H CCbIJIKa  Ha  cpyHKIJ,HIO  what sMy Cont ext ( ) :  

var  getMyTh i s   =  what sMyContext ; 

IlpH  3TOM C03,a:aeTC.fl He BTOpOH 3K3eMnJI.Hp ,a:aHHOH cpyttKIJ,HH, a TOJibKO CCbIJIKa Ha Hee.  Be,a:h cpyttKIJ,1111,  KaK H3BeCTHO, .HBJI.HIOTC.H o6beKTaMH BhIClllero nop.H,a:Ka. 

Kor,a:a cpyttKU:H.H  BbI3hrnaeTc.H  qepe3  nepeMeHtty10,  a 3TO  BIIOJIHe ,a:onycTHMO,  no

CKOJihKY onepau:mo BbI30Ba cpyttKU:Hll  MO)l{HO  BbIIIOJIH.HTb Ha.a: JII06bIM  BblpaJKeHHeM, KOTopoe  HHTepnpeT11pyeTC.fl  KaK  cpyHKIJ,11.H, TO OHa Ofi.HTb )Ke  Bbl3hIBaeTC.fl KaK cpyttK· 

U:H.H. A pa3 TaK,  TO B  Ka"leCTBe KOHTeKcTa cpyHKIJ,HH  npe,a:noJiaraeTc.H  o6beKT window, KaI< IIOKa3aHO HH)l{e. 

a s sert ( getMyThi s ( )   === window , 

"Another  funct ion  c a l l   in  window" ) ; 

A  ,a:ar1ee  ,a:eJio  HeMHoro  ycJIO)l{H.fleTc.H ,   Kor,a:a  nepeMeHI-IOH  n i n j a 1  np11cBa11-saeTC.H  06beKT  co  CBOHCTBOM  getMyThi s '   IIOJ1r1aIOlI1HM  CCbIJIKY  Ha  cpyHKIJ,HIO 
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fJacm'b II. IIpeocmaeJte'Hue o ¢YHJC1J,U.flx 

what sMyContext ( ) ,  KaK  noKa3aHo  HmKe.  3To,  no  cyruecTBy,  03HatfaeT,  tfTO 

.rvrn  o6beKTa  ninj a l   6bIJJ  C03,ll;aH  MemoiJ  getMyT h i s  ( ) '  a  He  TO,  'ITO  <PYHKil,IUI what sMyCont ext ( )   cmMa MeTo,n;oM  aToro  o6beKTa.  KaK  6bIJIO  noKa3aHo  paHee, 1>YHKil,1UI what sMyContext ( )  JfBJl5IeTOI He3aBl1Cl1MOH H MO)l{eT Bbl3hIBaTbCJI caMbI

MH pa3HbIMH cnoco6aMH. 

var  ninj a l   = 

getMyThis :  whatsMyContext 

} ; 

KaK 6brno cKa3aHo  paHee,  np11  BhI30Be  1>YHK11,1111  qepe3  MeTo.n;  o6beKTa  B  Katfe

CTBe  KOHTeKCTa <t>YHI<ll,1111 npe.n;noJiaraeTCJI o6beI<T 3TOro MeTo.n;a  (B .n;aHHOM CJl)'tfae o6beKT ninj a l ) .  l1MeHHO aTo 11 YTBep)l{.n;aeTC.H Hll)l{e. 

a s sert ( ninj a l . getMyThi s ( )   ===  ninj a l , 

"Working  with  1 s t   ninj a " ) ; 

nPMMe"laHMe 

Bbl30B <f>YHKu,1111 B KaYecrse MeTOAOB 11 rpaer pewarow,yro po11b s 06beKrHo-op11eHT11posaH HOM cnoco6e n porpaMM11 posaH11R H a  JavaScript. BeAb 3TO Aaer B03MO>l<HOCTb n0/1b30BaTbCR CCbl/1KOl1  thi s  B Jll060M MeTOAe Af1R o6paw,eHl1R K o6beKry,  "s/laAe

IOW,eMy" 3Tl1 M  M€TOAOM,  11  R B/1R€TCR  OCHOBOno11 a ra 10 W,l1M  n p 11 Hu,11noM 06beKTHOop11eHT11posaH HOro n porpaMM11posa H 11 R . 

l.{To6bJ  ,ll;OBeCTH  .n;eJIO  .n;o JIOJ'HtfeCKOro  3aBeprneHHJI,  TeCT11poBaHHe  B  .n;aHHOM 

np11Mepe  npo.n;oJI)l{aeTcJI co3.n;aH11eM erue  o.n;Horo  o6beKTa  nin j a2  Tal{)l{e  co cBoH:

CTBOM getMyTh i s ,  noJIYtfaIOIUHM cchJJIKY Ha 1>YHK11,1110 what sMyContext ( ) .  ITocJie BhI30Ba  aToH:  1>YHI<ll,l1H  qepe3  o6beKT  ninj a 2  coBeprneHHO  BepHo  YTBep)l{.n;aeTrn, tfTO ee KOHTeI<CTOM CTaHOBHTC.H o6beKT ninj a 2 :  

v a r   ninja2  = 

getMyThi s :   what sMyContext 

} ; 

as sert ( ninj a2 . getMyThi s ( )   ===  ninj a 2 , 

"Wo rking  with  2nd  ninj a " ) ; 

l1  XOT.H  3TO  Ta  )Ke  caMa..H  <t>YJ-II<ll,11$1  whatsMyContext ( ) '  KOTOpa..H  l1CnOJih3yeTCJI nOBCIOJ.zy  B .n;aHHOM np11Mepe,  ee KOHTeKCT,  B03BparuaeMbIH qepe3 napaMeTp  thi s , H3MeHJieTcJI n 3aBHCl1MOCTH OT cnoco6a ee BhI3oBa.  Hanp11Mep, o.n;Ha 11 Ta )l{e <PYHK-11,H.H  01<a3hrnaeTCJI  o6rueH: MJI  o6oHX  o6beKTOB,  ninj a l  H  ninj a 2 ,  XOTJI  Kor.n;a oHa BblfIOJIHJieTCJI, 01-Ia fIOJIYtfaeT .D;OCTYfl 11 MO)l{eT np0113BO,ll;l1Tb onepa11,w11 Ha.n; TeM o6beKTOM, MeTO,ll; KOToporo Bbl3bIBaeTCJI. ;J:JIJI BbIIIOJIHeHHJI O!�HOH 11 TOH )l{e o6pa60TK11 

no  pa3HbIM  o6beKTaM  COBCeM  I-Je  o6JI3aTeJibHO  C03,D;aBaTb  OT,ll;eJibHhie  KOnHH  <PYHK-11,HH.  l1  B  3TOM Tal{)l{e 3aI<JIIOtfaeTCJI O,ll;llI-1  H3  OCHOBOfIOJiara10ruHX  np11H11,HnOB 06be1<THO-OpHeHTHpoBaHHOro nporpaMMHpOBaHllJI. 

oe3yCJIOBHO, 3TO ,ll;OBOJlbHO a<t><t>eKTllBHa..H B03MO)l{HOCTb,  HO ee l1CfIOJib30BaHHe B .n;aHHOM np11Mepe HMeeT CBOH orpaH11:•1eHHJI.  ITpe)l{.n;e  Bcero, co3,a;aB ,a;Ba o6beKTa, ninj a l  11  ninj a 2 ,  Mbl no11ytfHJIH B03MO)KHOCTb BOCIIOJlb30BaTbC.H  O,ll;HOH H TO�i )l{e 
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cpyHKQ11eH B Ka'IeeTBe MeTOAa Ka)KAOro 113 Hl1X. Ho np11 :3TOM HaM np11rnJIOeb HeMHOro TIOBTOPl1Tb KOA, 'IT06hl e03AaTb OTAeJibHble o6oeKTbl 11 11X MeTOAhl. 

Brrpo�1eM, aTo o6eTO.HTeJibeTBO He AOJI)l{HO Bae 06eeKypa)K11BaTh, BeAh BJ avaSeri pt npeAoeTitBJI.HIOTe.H  Mexatt113Mhl,  TI03BOJI.HIOllll1e  eo3AaBaTb o6oeKThl  no OAHOMY rna6JIOI-JY ttaMHoro rrpo111e, 'IeM B paeeMoTpeHHOM 3Aeeb rrpttMepe. Bee aT11 Mexattl13Mhl 6y.lzy'r o6ey)l{AaTbe.ll 6011ee TIOAp06HO B rnaBe  7, a AO Tex nop paeeMOTp11M e111e OA11H 

erroeo6 Bhl30Ba ¢YHKQ11H  'Ka'K KoucmpyKmopa. 

4.2.3. 8bl30B KaK KOHCTPYKTOpa 

B cpyttKQ1111, KOTopy10 rrpeAITOJiaraeTe.H 11enOJib30BaTb B Ka'IeeTBe KOHeTpyKropa, HeT Hl1'Iero  oeo6eHHOro.  <l>yttKQ1111-KOHeTpYJ<TOpb1  060.HBJl.lllOTe.H  TaKl1M  )Ke  o6pa30M, KaK 11 JII06hle Apyr11e ¢YHKQl111, 11 Mbl  MO)l{eM JiefKO  BOenOJib30BaTbe.H ofrb.HBJie

H11HMl1  ¢YHKQl1H  11  cpyttKQ110HaJibHbIMl1  Bblpa)KeI-111.HMl1  M.ll  KOHeTpy11posaHl1.ll  HO

Bh!X o6oeKTOB. EA11HeTBeHI·IOe 11eKJ110'IeH11e 113 :3TOro npaBHJia eoeTaBJI.HeT eTpeJIO'I

Ha.H ¢YHKQ11.ll,  KOTOpa.H AeHeTsyeT HeeKOJlbKO 11Ha'Ie, KaK TIO.HeH.HeTe.ll AaJiee  B :3TOH 

rnaBe. Ho B JII060M eJiy-qae  rnaBHOe OTJll1'Il1e eoeTOl1T B enoeo6e Bbl30Ba cpyttKQ1111. 

)J:JI.H BhI30Ba ¢YHKQ1111  KaK 'KO'ltcmpyKmopa rrepeA ee  11MetteM YKa.%rnaeTe.H  KJIIO'Iesoe  eJIOBO  new. )J:JI.H rrp11Mepa 06paT11Me.H K cpytt1<Q1111  what sMyContext ( ) ,  ynoM11-HaBrnei1e.H B npeAhIAYllleM pa3AeJie. 

funct ion  whatsMyContext ( )  {  return  t hi s ;   } 

ECJ111  ¢YHKQ1110  what sMyCont ext ( )  Tpe6yeTC.H  BhI3BaTh  KaK KOHeTpyKTop, M.ll aToro AOCTaTO'IHO ttan11caTh eJieAYJOlllYIO eTpOJ<Y KOAa: 

new  whatsMyContext ( ) ; 

Ho  Aa)Ke  ecJ111  Bhl3BaTh  ¢YHKQmo  what sMyContext ( )   KaK  KOHCTPYJ<TOp,  oHa oI<ameTen  He  eoBeeM  rrp11rOAHOH  AJI.H  rrp11MetteH11.H  B  1<aqeeTBe  KOHeTp)'KTopa. 

CTonpo6yeM Bhl.l!CHl1Th np11'Il1HhI :noro , 06eyA11B oeo6ettHOeT11 KOHCTPYKTopoB. 

np111MeLfaH111e 

n p 11  06cy>1<p,eH 11 11  cnoco6os onpep,elleH11R ¢YHKu,11i1  s  mase  3,  KpoMe  06bRBfleH11i1 

¢YH KU,11i1, ¢yH KU,110Ha/l bH blX Bb1pa>1<eH11i1, CTpell 04 H blX ¢YHKU,11i1 11  ¢YHKU,11i1-reHepa

TOpOB, ynOM11Ha/111Cb TaK>Ke KOHCmpyKmOpbl cfJYHKU,UU, n03BO/lRIOW,11e C03P,aBaTb HO

Bble ¢YHKU,1111 113 C11MBO/l bHblX CTPOK. Hanp11Mep,  B  Cllep,yt0w,ei1  CTPOKe  KOP,a C03p,aeTCR HOBaR <l>YH KU,11R, KOTOpoi:::i  nepep,alOTCR p,sa n apaMeTpa, a 11 b, a  OHa B03Bpaw,aeT 

11X CYMMy: 

new  Function ( ' a ' ,  ' b ' ,  ' return  a +  b ' )  

TaK11e KOHCmpyKmOpbl  cpyHKU,UU  He C/lep,yeT  nyTaTb  c  cpyHKU,URMU-KOHCmpyKmopa

MU ! OT/111411R OP,Hl1X OT p,pyr11x ep,sa 3aMeTHbl, HO OHl1 seCbMa cyw,ecTBeHHbl. c OP,HOi:::i CTOPOHbl, KOHCTpyKTOpbl ¢YH KU,11i1 n03BO/lR IOT C03p,aBaTb <l>YH KU,1111 P,11 HaMl14eCKl1  113 

¢opM11 pyeMblX  Cl1MBO/lbHblX  CTpOK.  A  c  p,pyroi:::i  CTOpOHbl,  cj>yHKU,11 11-KOHCTPYKTOpbl c/ly>KaT AflR C03AaH 11 R  11  11 H 11u,11a/1113au,1111  3K3eMnllRpos o6beKTOB. 
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L/ acrn'b [[,  IlpeacrnaBJteHue o rfiJ'H'IC'lf,'URX 

CMllbHble CTOpOHbl KOHCTPYKTOpOB 

BhI30B cpyttKQm1 KaK KOHCTPYKTopa C"IHTaeTCJI BeCbMa acpcpeKTHBHhIM JI3bIKOBbIM 

cpe,n:CTBOM JavaScript, KaK ,n:eMOHcrp11pyeTCJI B  npttMepe KO,n:a 113 JIHCTHHra 4. 7. 

nHcrnHr 4. 7.  CoaAaHHe HOBblX o6beKTos c noMOU4bto KOHCTPYKTopa funct i on  Ninj a ( )   { 

KoHCTPYKTOp, C03A310W,11H CBOHCTBO skulk 

C03A3Tb ABa o6beKra, 

thi s . skulk =  func t i on ( )  

Toro o6beKTa, KOTOPblH RBnReTCR KOHTeKCTOM 

Bbl3BaB KOHCTpyKTOp 

return  thi s ; 

<l>YHK4H11. MeTOA skulk ( )  CHO Ba B03Bpa· 

c noMOW,blO onepa4HH 

} ; 

w,aeT KOHTeKCT <l>YHKL\Hlt, 'IT06bl nposepltTb 

new. BHOBb C03A3HHble 

ee 113BHe 

o6beKTbl AOCTYnHbl no 

CCblnKaM B nepeMeHHblX 

ninjal H ninja2 

var  ninj a l  

new  Ninj a ( ) ; 

var  ninj a2 

new  Ninj a ( ) ; 

assert ( ni nj a l . s ku l k ( )   ===  ninj a l , 

npoeep1trb MeTOA skulk ( ) 

"The  1 s t   ninj a  i s   s ku l king" ) ;   C03A3HHblX o6beKTOB. B K31K· 

assert ( ni nj a2 . s ku l k ( )   ===  ninj a2 , 

ADM cny11ae OH AOn>KeH B03Bpa· 

"The  2nd  ninj a  i s   s ku l king " ) ;  TltTb CBOH C03AaHHblH o6beKT 

B  ,n:aHHOM  np11Mepe  Ko,n:a  co3,n:aeTCJ1  cpyttKQHJI  Ninj a ( ) ,  npe,n:tta3HaLJeHHaJI ,n:JIJI KOHCTpyttposaHH.SI o6beI<TOB CKpbIBaIOW,HXC.SI HHH;:J:3.SI.  Tiptt  ee Bbl30Be c  KJIIO•IeBhIM 

CJIOBOM new C03,n:aeTC.SI 3K3eMOJI.SIP nycToro o6beKTa, KOTOpblH nepe,n:aeTOI cpyttKQHH 

B KaqecTBe napaMeTpa this. KoHcrpyKTop co3,n:aeT ,n:JI.SI ,n:attttoro o6beKTa cBoiicTBO 

s ku l k ,  KOTOPOMY np11rna11BaeTCJ1 cpyttKQH.SI. B ttTore 3Ta cpyttKQHJI npeBpau�aeTcJ1 B 

MeTo,n: BHOBb C03,n:aHHOro o6beI<Ta. 

B  o6u�eM,  np11 BhI30Be  KOHCTPYKTopa  npott3BO,n:.SITC.SI oco6h1e ,n:eiicTBH.SI,  KaK  no· 

Ka3atto Ha pttc. 4. 1 .  A np11 BhI30Be cp)'HKQHH c KJIIOLJeBhIM CJIOBOM new HHHQHttpy10T

C.SI CJie,n:y10w,11e ,n:ei1:CTBHJI. 

e B HOBblCi o6b8KT A063BJ1HIOTCH 

CBOCiCTBa (B A8HHOM cny4ae 

function  Ninj a ( )   { 

M8TOA s ku l k  ( ) )  

t h i s . s ku l k   =  f unction ( )  

return  t h i s ; 

f) 

) ; 

Hosb1Ci 

-

nycro1-1 o6beKr 

} 

33A38TCH B Ka 48CTB8 

8 BH OBb C03A3HHblCi 

KOHTeKCTa ¢y HKl..l"1"1 

b8KT 

06 

B03BP311.\3· 

var  n i n j a l   =  new  Nin j a ( ) ; 

(napaMerp th i s )  

CH 

er  K3K 3H348H"18 

HK

¢y  l..lt.111 

s ku l k :  

0 

function ( )  {  ) 

¢y 

8bi30B 

l..l

HK  "1"1 C KJ1!048BblM 

CJlOBOM new np"1BOA"1T K C03A3· 

n i n j a l  

H"1JO  Hosoro  nycroro o6beKra 

PHC. 4.1. np1o1 Bbl30Be cj>yHK4lo1lo1 c KlllQ4eBblM C/lOBOM new C03,c.\3eTCfl HOBblH nycroi";\ 06beKT, KOTOPblH 

3a1-1aeTCfl  B Ka4eCTBe KOHTeKCTa cj>yHK4lo1lo1·KOHCTPYKTOpa B napaMerpe this 
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1.  Co3,ll;aeTC.H HOBhIM rryeToi1: o6beKT. 

2.  3TOT o6beKT rrepe,11;aeTc51  KOHCTPYKTopy B  KaL1eeTBe  napaMeTpa  thi s ,  a eJie

.1J:OBaTeJihHO,  OH e1aHOBHTeH  KOHTeKeToM <f>YHKQHH ,ll;aHHoro KOHeTpyKTopa. 


3.  BHOBb  eKOHeTpy11poBaHHbIM  o6beKT  B03Bparn,aeTe51  B  Ka'-leeTBe  31-Ja'-leHHH 

orrepaQHH new, 3a O,ll;HHM paeeMaTpHBaeMhIM HmKe HeKJIJO'-leHHeM. 

JI:sa  rroeJie,ll;HHX ,ll;eMeTBHH  ofrbHeHHJOT,  IlO'-leMy cpyHKQHJO what sMyContext ( ) He  CTOHT  BhI3bIBaTh  KaK  KOHeTpyKTOP  B  onepaQHH  new what sMyContext ( ) .  Ha-31-Ia'-leHHe  KOHeTpyKTopa - eo3,ll;aTh  HOBhIH  o6beKT,  rrpo11HHQHaJIH3HpoBaTh 11  B03BpaTHTh  ero  B  1<a'-leeTBe  3Ha'-leHHH  KOHCTPYKTopa.  Bee,  '-ITO  MernaeT ,ll;OeTH)l(eHHJO 

::>TOH QeJIH ,  He rO,ll;HTeH .ll:Jl51 cpyHKQHH, npe,11;Ha3HaqeHHbIX ,[1.JIH  rrpHMeHeHHH B 1<aqeeTBe KOHCTPYKTopoB. 

PaceMoTpHM eJie.1J:YIOlll,HM rrp11Mep 6oJiee  II0.1J:X0.1J:Hlll,ett ,ll;JIH aToi1: QeJIH cpyttKQHH

KOHeTpyKTopa  o6beKTOB  THIIa  N i n j a ,   r,[l.e  yeTaHaBJIHBaJOTeH  o6beKThI  eKpbIBaJOlll,HXe51 HHH,11;351: funct i on  Ninj a ( )   { 

t h i s . skulk =  funct i on ( )  

return  t h i s ; 

} ; 

MeT0.11: s ku l k  ( )  BhIIIOJIHHeT ry )Ke eaMYJO orrepaQHIO, '-ITO 11 <f>YHKQHH wha tsMyCon text ( )  113 rrpe,11;bl.1J:Ylll,ero pa3,ll;eJia, B03Bparn,M KOHTeKeT cpyHKQHH, KOTOpblH MO)l(eT 

6hITb rrpoBepeH H3BHe. Orrpe,ll;eJIHB KOHCTpyKTOp, MO)l(HO e03,ll;aTb ,ll;Ba HOBbIX o6beK

Ta, .1J:Ba)l(.1J:hI  BhI3BaB KOHeTpyKTop o6beKTOB THrra Ninj a. KaK rroKa3aHo  HH)l(e, 3HaqeHHH,  B03Bparn,aeMbie  B pe3yJibTaTe  ::>THX  BbI30BOB,  eoxpaHHIOTeH  B rrepeMeHHbIX, KOTOpble eo,ll;ep)l(aT eebIJIKH Ha BHOBh e03,ll;aHHble o6beKTbI nma Ninj a. 

v a r   ninj a l   = new  Ninj a ( ) ; 

var  ninj a2  = new  N inj a ( ) ; 

3aTeM  BblIIOJIHHIOTC5I  rrpHBe,ll;eHHhie  HH)l(e  TeeThI  e  QeJihIO  rrpoBepHTh,  npo11e

X0.1J:HT JIH ll:OJl)J(HbIM o6pa30M B03ll:eMeTBHe Ha o6beKT rrpH Ka)J(ll:OM Bbl30Be MeT011:a. 

a s sert ( ni nj a l . s ku l k ( )   ===  ninj a l , 

" The  1 s t   ninj a  i s   s ku l ki ng " ) ; 

a s s ert ( ni n j a 2 . s ku l k ( )   ===  ninj a2 , 

"The  2 nd  ninj a  i s   skulking " ) ; 

BoT, eo6eTBeHHO, 11 Beel Terrepb Bbl 3HaeTe, KaK eo3,ll;aBaTh H HHHQHaJIH311poBaTh HOBhie o6'beKTbl e IIOMOlll,hlO cpyttKQHH-KOHeTpyKTOpOB. B pe3yJibTaTe Bhl30Ba cpyi-tK

QHH e KJJ1oqeBbIM eJIOBOM new B03Bparn,aeTeH BHOBh eo3,[l.aHHhIH o6beKT. Ho ,ll;aBattTe npoBepHM,  Bcer,ll;a JIH ::>TO HMeHHO TaK. 

3Ha'feH�u1, so3spal14aeMb1e KOHCTPYKTopaM1r1 

Ka1< ynoMHHaJIOCh pattee, 1<0HeTpy1<Toph1  rrpe.1J:Ha3Ha'-leHhI ll:JIR HHHQHaJIH3aQHH 

BHOBh  C03ll:aHHbIX  o6beI<TOB,  I<OTOpbie  B03Bparn,aIOTeH  B  pe3yJJbTaTe  BhI30Ba  KOHeTpyKTopa  (qepe3 orrepaQHIO  new).  Ho  qTo  npo113oi111:eT,  eeJIH  I<OHCTPYI<Top  B03-
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q acm'b II. ITpeocmaeJte'/-lue o ¢ymc1J,UJtX 

Bpann  HeKoTopoe 3Ha<1em1e?  l1cc;1e�eM  ::ny c11rya1v110  Ha  rrp11Mepe  Ko,11;a  tt3 Jitt

CTttHra 4.8. 

mtcn1Hr 4.8. KoHCTPYKTOpbl, B03BpaL14atoL1411'1e 3Ha'feHlllSI nplllMlllTlllBHblX TlllnOB 

funct i on  N i nj a ( )   {  �  OnpeAen11rb cj)yHKL\l110·KOHCTpy1rrop o6beKTOB T1ma Ninja this . skulk =  funct ion  ( )   { 

return  t rue ; 

} ; 

KoHCTpyKrop eo3epau.iaer KOHKpeTHoe 3Ha11eH11e 

return  1; 

npl1Ml1T11BHOro r11na - 1111cno 1 

<l>yHKL\1111 Bbl3blBaeT· 

CR B Bl1Ae cj)yHKL\1111 

11 eo3epau.iaer, KaK  � assert (Ninja ( )   ===  l, 

11 npeAnonaranocb, 

lHa'leHl1e 1 

"Re turn  va lue  honored  when  not  cal l ed  as  a  const ructor " ) ; Y6eAHTbCA, 1110 B03· 

var  ninj a =  new  Ninj a ( ) ; 

<l>yHKL\1111 Bbl3blBaercR KaK KOHCTpyKTop 

epau.iaeMoe 3Ha'le· 

11epe3 onepal.\HIO new 

4

H11e l 11rHop11pyerc11, 

as sert ( t ypeof  ninj a ===  " obj ect " , 

a 113 onepal.\l1l1 new 

" Obj ect  returned  when  c a l l ed  as  a  cons t ructor " ) ; B03Bpau.iaeTCA HO· 

.  . 

___ 

n 

. 

,, 

Bblil HHHL\l1an11311po-

ass ert ( �ype�f  nl�J a .  skulk  --- function" , 

aaHHb1i1 06beKT 

n1nJ a  obJ ect  has  a  s ku l k   method  )  ; 

ECJIH  BbIIIOJIHHTb KO)!; H3 JIHCTHHra 4.8, TO  OH OKaJKeTCJI  BIIOJIHe pa60TOCIIOco6-HblM. ToT cpaKT, <ITO cpyttKIJ;ttJI-KOHCTPYKTop o6neKTOB Tttrra Ninj a B03Bpa111aeT rrpocToe '-IHCJIOBOe 3Ha'-IeHtte 1 ,  He OKa3hIBaeT c�eCTBeHHOI'O  BJIMJIHHJI Ha IIOBe)J;eHHe Ko,11;a. EcJitt BbI3BaTb ee KaK cpyttKIJ;HIO, oHa B03BpaTMT, 1<a1< M rrpe,11;rroJiaraJIOCh, 31-Ia<Ie

Htte  1 .  A ecJIH Bhl3BaTh ee KaK KOHCTP)'KTOp, T.e. c  KJI10qeBbIM cJIOBOM new, TO 6y,11;eT 

co3,11;aH 11 B03BpaII1eH HOBbIH o6neKT Nin j a.  l1raK,  see  rroKa <ITO 11,11;eT HopMaJibHO. 

A Tenepb nonpo6yeM c;J,eJiaTh He<ITO HHoe,  co3,11;as cpyHKIJ;MIO-KOHCTPYKTop, so3-BpaII1aIOII1)'10  ,11;pyroif  o6neKT,  KaK  )J;eMOHCTpttpyeTCJI  B  rrpHMepe  KO)J;a  tt3  JIHCTHHra 4.9. 

J1111cTt11Hr 4.9. KoHCTpyKTopb1, eo3epaL14atoL14111e 3Ha'feH111H o6beKToe var  puppet  =  { 

C03AaTb rno6anbHblii o6beKT, 

rules :  f a l s e  

CBOMCTBO rules KOTOporo 

} ; 

paBHO false 

func t i on  Emperor ( )  

Bo3spar11rb nor o6beKT, HecMorpA 

t h i s . rules  =  t rue ; 

Ha HHHL\HanH3aL\11IO o6beKTa, nepe· 

return  puppet ; 

AaHHoro no ccb1nKe this 

var  emperor =  new  Emperor ( ) ;  44.-��  Bbl3BaTb cj)yHKL\HIO KaK KOHCTpyKTop assert ( emperor  === puppet , 

Y6eA11TbCA, 11ro nepeMeHHoil emperor 

"The  emperor  i s   mer e l y   a  puppet ! " ) ; 

np11csa11eaerc11 o6beKT, eo3epau.iaeMb1ii 

assert ( emperor . rules  === f a l s e , 

KOHCTPYKTOpoM, a He 06beKT, C03AaHHblM 

"The  puppet  does  not  know  how  to  rul e ! " ) ; a onepal.\1111 new 







DiaBa 4.  cf>y11iK1J,'U'U OAA y•te'li'U'Ka Macmepa: npeiJcrnaB1teuue 06 ux 6b1s0Be 1 1 1  

B )l;aHHOM  rrpHMepe rrpe,11;rrpHH51T HeCKOJihKO  HHOH  rro)l;X0,11;.  CHa'IaJia  B  KO)l;e  H3 

)l;aHHOrO rrpHMepa C03)l;aeTC51 rno6aJihHbIH o6'heKT,  CCbIJ!Ka  Ha KOTOpbIH coxpaHJieT

C51  B  rrepeMeHHOH puppet, co CBOHCTBOM  rul e s ,  rrpHHHMaJOll.�HM JIOrl-I'IeCKOe 3Haqe1cme  false: var  puppet  =  { 

rul e s :  false 

) ; 

3aTeM  C03)l;aeTC51  cpyHKUH51-KOHCTPYKTOP  ofrheKTOB  THrra  Empe ror' )l;06aBJI5110-maJI Ko BHOBh CKOHCTPYHPOBaHHOMY o6neKry csoH:cTBo rules, rrpHHHMa1omee 3Ha

'IeHHe  t rue.  KpoMe Toro,  cpym<UHH-KOHCTPYKTopy  o6neKTOB  THrra  Emperor rrpHc�a cJie�IOmaJI oco6eHHOCTh B03Bpa�aTh r.no6aJihHhIH o6neKT puppet: funct i on  Emperor ( }   { 

t h i s . ru les  = t rue; 

return  puppet ; 

.ll:aJiee aTa cpyHKUHJI BhI3bIBaeTC51 KaK KOHCTPYKTop c KJIIO'IeBhIM cJIOBOM new, KaK 

ITOKa3aHO HH)I<e. 

var  emperor =  new  Emperor ( } ; 

TaKHM  o6pa30M,  B03HHKaeT  HeO)l;H03Ha'IHaJI  cwryaUHJI:  cHa'IaJia  noJiyqaeTcJI O)l;HH 06ne1<T,  KOTOpbIH nepe,11;aeTC51  KOHCTPYKTopy B Ka'IeCTBe KOHTeKCTa cpyttKUHH 

qepe3 napaMeTp this H COOTBeTCTBeHHO HHHUHaJIH3ttpyeTC51, a 3aTeM B03Bpau�aeT

CH  cosepme1mo  ,11;pyroH:  o6neKT puppet. KaKoH  )Ke  o6neKT  rrpamn  6aJI?  0TBeT  Ha aToT sonpoc )l;a10T cJie)l;YJOmHe nposepKH: 

a s s ert ( empe ror  === puppet , 

"The  emperor  i s   mere l y   a  puppet ! " ) ; 

ass ert ( empe ror . rules  === fa l s e , 

" The  puppet  does  not  know  how  t o   rule 1 " ) ; KaK CJie�eT  H3  oTHX rrposepoK,  o6beKT puppet B03Bpa�aeTC51  B  Ka'IeCTBe 3Ha

'IeHHJl  BhI3hmaeMoro  KOHCTPYKTopa,  a  BCJI  HHHUHaJIH3aUH51,  BhillOJIHeHHaJI  B  KOH

CTPYI<Tope  no  KOHTeKcry cpyHKUHH ,  oKa3aJiacb  HarrpacHoH.  06neI<T  puppet  pa30-611a'IeH! 

l1TaK, npOH3Be)l;51 p51,11; nposepoK, MO)IO-IO C)l;eJiaTh CJie�IOIJ�He BhIBO)l;bl. 

•  Ecm1  KOHCTPYKTop  B03BpamaeT o6'heI<T,  aToT o6'heI<T  B03BpamaeTc51  B  BH)l;e 3Ha'IeHH51  BCeH  onepaUHH  new, a  BHOBb  C03)l;aHHhIH  o6beKT,  nepe)l;aBaeMhIH 

KOHCTPYKTopy B Ka'IeCTBe rrapaMeTpa thi s ,  HrHopHpyeTCJI. 

•  Ho ecJIH KOHCTPYKTOP  B03BpamaeT  He  o6neKT,  To B03BpamaeMoe  3Ha'IeHHe Hr1-1opttpyeTC5I, a BMeCTO Hero B03BpamaeTCJl BI-IOBh C03)l;aI-II-IhIH o6beKT. 

B  CHJIY  oTHX  oco6e1-1HocTeH:  cpyttKUHH,  npe)l;I-Ia3Ha'IeHI-Ihie  cJiy)KHTh B  I<a'IeCTBe KOI-IcrpyKTOpOB,  KaK  rrpaBHJIO,  I<O)l;HPYIOTC51  HHa'Ie,  qeM  OCTaJihHhie  cpyHKQHH. 

DoaToMy paccMoTpHM aToT sorrpoc 6011ee rro,11;po61-10. 
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{/acrn'b Tl.  npeocrna6.l/£'HUe 0 ifiY'H'K'lf,UJlX 

Coo6pa>KeHMSI no noBOAY KOAMPOBaHMSI <l>YHK"°'MM·KOHcrpyKTopoB 

KaK n05ICH5IJIOCb  BhIIIIe,  Ha3Haqem1e  KOHCTPYKTopa  - HH11Q11aJil13HposaTh  HCxo�HhIM11 �aHHbIMH  HOBbIH o6beKT,  KOTOpbIH  6y�eT C03�aH  np11  Bbl30Be cpyttKJ.J;l111, A nocKOJihKY TaK11e cpyHKQ1111 MO:J1C1w BhI3hIBaTh KaK o6hI'IHhie cpyttKQl1H H �<OKe npttcsa11saTh HX CBOHCTBaM o6beKTOB M51 Bbl30Ba KaK MeTO�bl , TO OHl1, KaK npaBl1JIO, He coBceM no�xo�51T �JI51 np11MeHeH115I B Ka'leCTBe 1<0HcTpyKTopoB. PaccM0Tp11M c;1e�-

101.Q11H:  npHMep cpyHKQl111: 

funct ion  Ninj a ( )   { 

this . s ku l k =  funct ion ( )  

return  t hi s ; 

} ; 

var  what ever =  Ninj a ( ) ; 

<l>yttKQHJO-KOHCTpy1<rop o6beKTOB THna Ninj a MO)l(HO Bbl3BaTb KaK o6bI'IHO,  HO 

Tor�a csoH:cTBO  s ku l k  6y�eT co3�aHo wrn o6beKTa window B HecTporoM pe)l(11Me, 11 

nOJib3bl OT TaKOH onepaQHH He oco6eHHO MHOro . .l(eJIO o6CTOHT eI.Qe  6oJiee CKBepHo B cTporoM pe)l(11Me, r�e napaMeTp thi s OKa3brnaeTCH Heonpe�eJieHI-IbIM H npHKJia�

HOH  Ko� JavaScript 3aseprnaeTc51  aBapttH:Ho.  Ho  aTo  �<OKe  xoporno,  se�b  ecJIH  MhI coseprn11M no�o6HYJO OOJIOllIHOCTb B HeCTporoM pe)l(HMe, TO MO)l(eM H He 3aMeTHTb ee  B OTCYTCTBl1e TI.QaTeJibHblX TeCTOB, TOr�a  KaK  B  CTporoM  pe)l(HMe TaKaH  onJIOlll

HOCTb He OCTaHeTC51 He3aMe'leHHOM. I1 3TOT npHMep HarJIH�HO rroKa3bIBaeT, ITO'leMy 6hIJI BHe�peH CTpor11H: pe)l(HM. 

<l>yHKQ11H-KOHCTPYKTOpbI  o6hI'IHO  KO�HPYIOTC51  l1 HCnOJib3YIOTC51  COBCeM  HHaqe,  qeM �pyrHe cpym<Q11H, 11 nOJib3bI OT HHX 3aqacryio OKa3bIBaeTC51 HeMHOro, eCJIH 

TOJihKO OHl1 He Bhl3bIBaJOTC51 KaK KOHCTpyKTOpbI. OoaTOMY 6bIJII1 Bbipa6oTaHhl onpe

�eJieHHbie  cornarneHl151  no  np11csoeHl1IO  11MeH, 'IT06bI  KaK-TO  OTJil1'1aTb  cpyHKQH11-KOHCTPYKTOpbI OT o6bI'IHhIX cpyttKQl1H 11 MeTo�oB.  I1  BhI,  B03MO)l(HO, y)l(e 06paT11JI11 

Ha ;no BHHMaHHe . 

.l(JI51  HMeH  cpyHKQ11H  o6bI'IHO  Bb1611pa10TC5I  aHrJil1HCKl1e  rnarOJihl,  on11Cb1Ba10-I.Ql1e 11x  Ha3HaqeH11e,  11  caM11  HMeHa  Ha"mHaIOTCH  co cTpo10rnoH: 6yKBhI  (Harrp11Mep, s ku l k  ( ) ,  creep ( ) ,  snea k ( ) ,  doS omethingWonde r ful ( )  11 T.�.) .  .l(;rn 11MeH  KOH

CTPYKTopos o6hI'IHO  Bh1611pa10TC5I  aHrn11H:cK11e  cyI.QeCTBl1TeJihHhie,  orr11cbrnaiorn;11e KOHCTPYHPYeMhIH o6beKT,  11  caM11 11MeHa Haq11Ha10TCH c  rrpon11cHoH: 6yKBhI ( 1rnrrp11-Mep, Nin j a  ( ) , S amura i  ( ) , Ronin ( ) , Emperor ( )  H T.�. ) HeTpy�Ho  3aMeTHTh,  qTo  KOHCTPYKTop  HaMHoro  ynpomaeT  co3�aHHe  MHOrHx o6beKTOB no O�HOMY l1 TOMY )l(e rna6JioHy,  6e3 MHOroKpaTHoro ITOBTopeHHH O�Horo l1  Toro )Ke  KO�a.  B  3TOM CJiyqae  o6I.Q11H  K011, n11rneTC5I JIHlllb O�HH  pa3  B  TeJie  caMOro KOHCTPYKTopa.  EoJiee no�po6Ho o rrpHMeHeHHH KOHCTPYKTopoB H �pyrttx Mexa

Hl13MOB  06beKTHo-op11eHTHpoBaHHOrO  rrporpaMM11poBaHl15I,  IlOMep)l(HBaeMbIX  B 

JavaScript,  peqh  noH:�eT  B  rnase  7.  8T11  H3bIKOBhie  cpe�cTsa 3Ha'111TeJihHO yrrpou.i;a

IOT C03�aH11e rna6JIOHOB 11,JIH o6beKTOB. 

Ho MbI eI.Qe He  3aseprn11JI11  paccMoTpeHtte  cnoco6oB  BhI30Ba  cpyHKQHH.  Be�h  B 

JavaScript  11MeeTcH  eI.Qe  011,HH  crroco6,  npe�ocraBJI5IIOI.QHH  HeMaJIO  B03MO)l<HOcTeif 
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):(JUI  TIQaTe.JihHoro KOHTpo.Jia Ha,l( BhI30BOM cpyttKQHH. l1 ::noT crroco6 6y.l(eT paccMo

Tpett HIU<e. 

4.2.4. Bb1aoe '4epea MeTOAbl apply ( )  1r1 call ( )  

KaK 6bI.JIO  rroKa3atto paHee,  rnanttoe OTJiwme B cnoco6ax BhI30Ba cpyttKQHH 3a

K.JnoqaeTC5I  B  TOM,  KaKOH  HMCHHO  06beKT CTaHOBIITC5I  KOHTCKCTOM  cpyttKQIIH,  Ha KOTOpblH  CCbIJJaeTC5I  napaMeTp  t h i s ,   HC5lBHO  nepe,l(aBaeMblH  BbII10.JIH.HIOIQeHC5I 

<i>YHKQHH. ,l(.Jia MCTO,l(OB ::no o6beKT, KOTOpblM HMII B.Jia,l(eeT, ,l(.JI5I cpynKQIIM nepxttero ypoBH.H - ofrbeKT window H.JIH Heonpe,l(e.JieHHoe 3Ha'-1ett11e  (unde f ined)  B 3aBHCII

MOCTH OT TeK�eil cTporocTH pe)l(HMa, a MJI KOHCTPYKTopon - aK3eMn.Jiap BHOBh c03,l(a1-rnoro o6beKTa. 

Ho  •no,  ec.JIII Tpe6yeTca 3a,l(aTb TaKoil  o6beKT JIBHhJM o6pa3oM? qT06h1  BhUIC

HIITb, 3atJeM B006IQe H�Ha TaI<aJI B03MO)l(HOCTb, pacCMOTpHM npaKTHlJCCKHM np:w

Mep,  H.JI.JIIOCTPHPYJOIQHH, KaK HH CTpaHHO, THITHlIHYJO nporpaMMttyIO OIIIH6Ky,  CB5I-3am-1y10 c  o6pa6oTKOH  co6b1T11i1.  Eo11ee  no,l(po6Ho  nonpocbI  o6pa6oTJ<H co6h1T11i1 

06cy)l(,l(a10TcJI B  mane  1 3,  a ,l(O Tex nop 6y.l(eM CtJHTaTb,  'ITO np11  BhI30Be 06pa60T

'-1I1Ka co6bITIIM B KatJeCTBe KOHTeKcTa cpyttKQHH 3a,l(aeTcn o6oeKT,  K KOTOPOMY np11-BJI3aHo nacrymrnrnee co6hlTHe.  l1TaK, paccMOTPHM np11Mep KO,l(a 113 .JIIICTIIHra 4. 10. 

n&.1CT1r1Hf 4. 1 0.  nplllBR3Ka KOHKpeTHOfO KOHTeKCTa K ct>YHKl.4111111 

<l>yHK411A·KOHCTPYKTOp, C03AatolL\aA o6beKTbl, coxpaHAIOIL\He 3neMeHT pa3MeTKl1 KHOnKH, KOTOpOMY np11cea11-COCTOAHHe, CBA3aHHOe c KHOnKOM. c ee nOMOIL\blO MO>KHO OTCJle>KH-eaeTCA o6pa60T'l11K C06blTl1M 

earb Ha>Kar11e KHonK11 I < s er i pt> 

06bABl1Tb MeTOA, npeAHa3Ha4eHHblM AnA o6pa6or-

<but

...... 

to

funcn 

t i iod=

n  " t est

But to " > 

n ( C) l

i

{  c k  

KH co6blT11M OT IL\ei14KOB Ha 3KpaHHOM KHOnKe. 

t h i s . c l i c ked =  f a l s e ; 

A nocKOilbKy no MeToA 06beKra, ro Mbl MO>KeM 

, 

, 

. 

11cno11b3oearb e rene cjlyHK41111 nepeMeHHYto 

this · c

eepHo H3MeHHnOC�  r=  lick  =  function ( )  !  ..,.__  this A11A no11Y4eH11A ccb111K11 Ha o6beKr B rene MeTOA3 npo-thi s . c l icked =  true; 

eepAeTCA, HacKonbKO 

a s sert ( button . cl i c ked,  "The  button  has  been  c l i cked" ) ; 

} ; 

I C03AaTb 3K3eMnnAp AnA orcne>K11BaH11A cjlaKra 

COCTOAHHe 3KpaHH011 

} 

I  Ha>KaTHA KHOnKH 

KHOnKH nocne IL\ei14Ka 

Ha Heil 

var  but ton  =  new  But ton ( ) ; 

YcraHOBHTb o6pa-

1

v a r  e l em  =  document . getElementByid ( " test " ) ; 6 OT'lHK  6 

CO 

• 

blTl111 OT 

elem .  addEventLi stener ( " c l i c k " ,  but t on . c l i c k )  ;  IL\en4Koa Ha 3KpaH-

< /  script> 

HOM KHOnKe 

B ,l(aHHOM np11Mepe c noMO!QhIO HTML-Ko,l(a (<button id= " t e s t  ">Click Me ! 

< /button>)  C03,l(aeTC5I  a1<paHHM  KHOrrKa  H  Tpe6yeTCJI  OTC.JIC)l(HBaTb  MOMCHTbI, KOr,l(a Ha Hew' npOI13BO,l(HTC51 IQC.JllJOK . .ll,.JIJI coxpattemrn HHcpopMaQHH 06 aTOM co

CT051HI111  C.JIY)l(HT  np11Be,l(eHHa5I  Hll)l(C  cpyttKQII5I-KOHCTpy1<Top,  C03,l(aIOIQM  Bcno

MoraTe.JibHbIH o6beKT but ton, rti:e  npeti:rro.JiaraeTcJI xpanHTh cocTOJIHIIe Ha)l(aTH5:1 

aKpaHHOM KHOllKH. 

function  But t on ( )  { 

thi s . c l i cked  =  f a l s e ; 

this . cl i ck =  funct ion ( )  { 

thi s . c l i cked  =  t rue ; 
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Tfacmo II.  IIpeacmae.rteuue o  rpyu'K1f,URX 

assert ( button . cl i cked,  " The  button  has  been  c l i c ked" ) ; 

) ; 

var  but t on =  new  Butt on ( ) ; 

B aTOM ofrbeKTe orrpe.n;e;u1eTcJI TaIOKe MeTo.n; click ( ) , rrpe.n;Ha3HatJeHHbIH B KaqecTBe o6pa60TlJHKa co6bITHH l1  BbI3bIBaeMbIH np11 H<l)l{aTl1l1  aKpaHHOH KHOIIKH. 

B HeM cHatJaJia rrp11cBa11BaeTcJI Jior11qecKoe 3HatJeH11e t rue CBOHCTBY cli cked, a 3a

TeM rrpoBepJieTCJ!, 6bIJIO JIH COCTOJ!HHe KHOTIKH Ha.n;Jie)KaIU;l1M o6pa30M 3aper11cTpHpoBaHO BO BCIIOMoraTeJibHOM o6'beKTe. Pa.n;11 y.n;o6CTBa 3,ll;eCb HaMepeHO HCIIOJib3yeTC51 H,ll;eHTHCpHKaTop button BMeCTO KJIIOlJeBoro CJIOBa thi s ,  Be,ll;b OHH B JII060M 

CJIY'Iae ,ll;OJI)l(HbI  o6o3HatJaTb  o.n;Ho  l1 TO )Ke. I1 ,   HaKoHeu;,  MeTo.n; button . c l i c k  ( ) ycTaHaBJIHBaeTCJ!  B  KatJeCTBe  o6pa60TlJHKa  co6bITl1H  OT  rn;eJI'IKOB  Ha  3Kpam-1oi1 

KHOIIKe, KaK IIOKa3aHO Hl1)1(e. 

var  e l em =  document . getEl ementByi d ( " test " ) ; e l em . addEventLi stener ( " cl i c k " ,  button . c l i c k ) ; EcJIH  3arpy311Tb Ko.n; 113 .n;aHHoro np11Mepa B 6pay3ep l1  �eJII<HYTb Ha aKpaHHoii KHOIIKe,  Ha  aKpaHe  II051Bl1TOI  He  COBCeM  BepHbIH  pe3yJibTaT,  rrp11Be.n;eHHbIH  Ha p11c.  4.2.  B  tJaCTHOCTH,  nepeqepKHYTbIH TeKcT o6o3HatJaeT,  'ITO  TecT He nporneJI. 

Ko.n; 113 Jil1CTHHra  4. 1 0  OKa3blBaeTCJ!  Hepa6oTocnoco6HbIM  IIOToMy,  'ITO  KOHTeKCT 

4>YHKu;1111  c l i c k  ( )  'He  cchrnaeTcJI Ha 06oe1n but ton, KaK, co6cTBeHHO,  l1  rrpe.n;rro

JiaraJiocb. 

+-

C  �  1 2 7.0.0.1 :8080/ninja2e/chapte ...  ;;s  _ 

!  Click Me! 

• 

button has boon olieked 

PlllC. 4.2.  no4eMy >Ke TeCT  He  npowe11  l'1  4be  CO

CTOR Hl'1e  6bl/10  1'13MeH eHO?  KaK  n paBl'1110,  KOH

TeKCTOM  AflR  QlYH KU,1'11'1  o6paTHoro  Bbl30Ba  Cl1Y

>Kl'1T 06beKT,  1'1H1'1LJ,1'11'1PYIOW,1'1i:1 C06b1rne  (B  ,n,aH

HOM  c11y4ae  3TO  pa3Me4eHHaR  B  Ko,n,e  HTM L 

3KpaHHaR  KHOnKa, a  He  06beKT button) 

l13BJieKaJI ypoKH 113 rrpe,D,bI.n;yIU;eii rnaBbl, CJie.n;yeT 3aMeTHTb, 'ITO eCJIH o6paTl1Tb

CJ! K 4>YHKQHI1 qepe3 Bbl30B button . c l i c k  ( ) , TO ee KOHTeKCTOM CTaHeT 3KpaHHaJI KHOTIKa, IIOCKOJibKY .n;aHHaJI ipym<QI151 BbI3b1BaeTCJ! KaK MeTO,ll; ,ll;JI51 o6'beKTa butt on. 

Ho B  .n;aHHOM  np11Mepe  CHCTeMa o6pa6oTKl1  co6b1T11i1  B  6pay3epe  onpe.n;eJI51eT  B 

Ka'IeCTBe  KOHTeKCTa BbI30Ba QeJieBOH aJieMeHT pa3MeTKH  co6bITl1J!,  l1 B KOHelJHOM 
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11Tore 3Tl1M  KOHTeKCTOM  CTaHOBl1TOI  3JieMeHT paaMeTKl1  <but ton>, a  He o6beKT 

but t on. TaKl1M o6pa30M, COCTOHHl1e cl i c k  ycTaHaBJil1BaeTCH He .zvrn Toro o6beKTa! 

KaK Hl1 cTpaHHO, TaKoe 3aTpy.n;HeH11e sechMa T11nwrno, 11 .n;aJiee B 3Toi1 rnase 6y

.n;yT npe.n;cTaBJieHhI cnoco6bl nOJIHOCThIO 1136e)KaTb ero. A .n;o Tex nop BhIBCHHM, KaK 

pa3penmTh .n;aHHOe 3aTpy.n;ttem1e, ycTaHOBl1B 51BHbIM o6pa30M  KOHTeKCT <f>YHKQl111 

c OOMOII\blO MeTO,IJ;oB app l y  ( )  11 call ( ) . 

np1.1MeHeHMe MeTOAOB apply ( )  M call ( )  

B  H3hIKe JavaScript  npep;ocTaBJIRIOTOI cpe.n;cTsa .D;JI51  BhI30Ba <f>yttKQl111  11 RBHOro  yKa3aHHH  JII06oro  o6beKTa,  KOTOpbIH  )J;OJl)KeH  CJipK11Tb  B  KaqecTBe  KOHTeKCTa 

<f>YHKQl111. 9To .n;eJiaeTC51 c  noMOII\hlO O.D;HOro 113 .n;syx MeTO.D;OB, cymecTByJOII\HX .D;JI51 

Ka)K,[(OH <f>YHKQH.11:  app l y  ( )  11  c a l l  ( ) .  I1  Mbl He OfOBOp11J111Ch:  11MeHHO MeTO.ll;OB 

<f>YHKQl1H. Be.n;h <f>yttKQl111 - 3TO o6beKThI BhICIIIero nop51.n;Ka, co3.n;asaeMh1e, Me)l(,ll;)' 

npoq11M,  c noMOII\hIO  KOHCTPYKTopa o6beKTOB T11na  Funct ion. CJie.n;oBaTeJihHO, y Hl1X MOryT 6bITb CBOHCTBa 11 MeTO.IJ;bl, KaK 11 y o6beKTOB JII06oro .n;pyroro TH.Ila . 

.ll:JIH  Bbl30Ba <f>YHKQl1H c  IlOMOII\hlO  MeTo.n;a  app l y  ( )   IlOCJie.n;HeMY nepe.n;aIOTCH 

.IJ;Ba  napaMeTpa:  ofrbeKT,  Ha3HaqaeMhIH  B  KaqecTBe  KOHTeKCTa <f>YHKQHH, a TaK)Ke MaCCHB 3HaqeHl1H, 11Cil0Jlh3YeMbIX B KaqecTBe apryMeHTOB Bbl3bIBaeMOH <f>YHKQHH. 

AHaJior11qHhIM o6pa30M 11cnoJih3yeTC51 11 MeTo.n; call ( )  , aa HCKJIJ0qett11eM Toro, qTo apryMeHThI nepe.n;aIOTC51 <f>YHKQl1H B cn11cKe, a He B Macc11se. B JIHCTHHre 4. 1 1 .n;eMOHcTp11pyeTC5I, KaK 3TH MeTO.IJ;bI .n;eH:CTByJOT Henocpe.n;cTBeHHO B KO.IJ;e. 

n111cntHr 4.1 1 .  Ha3Ha'leHllle KOHTeKCTa <l>YHKl.4111111 C nOMOu.tt>IO MeTOAOB apply ()  Ill call ( ) funct i on  j uggle ( )  

�YHKL\MR juggle ( )  

var  result  =  O ; 

MaHMny11Mpyer apry· 

MeHTaMM, coxpaHRR pe-

for  ( var  n  =  O ;   n  <  argument s . length;  n++ )   { 

3Yl1bTaT B TOM 06beKTe, 

result +=  arguments [ n] ; 

Koropb1ii craHoBMTtR 

KOHTeKCTOM 'YHKL\MM 

thi s . result  =  result ; 

I 

8bl3BaTb MeTOA 

var  ninj a l   =  { } ; 

3TM 06beKTb1 nepsoHa'la11bHO nycrb1, a Aa11ee OHM 

call ( ) , nepevar  n in j a 2  =  { } ; 

t11y1KaT B K3'1eCTBe cy6beKTOB TeCTltpOB3HHR 

AaB eMy o6beKT 

ninja2 M cnMCOK 

j uggl e .  appl y ( ni nj a l ,  [ 1 ,  2 ,  3 ,  4 J ) ; 

Bbl3BaTb MeTOA apply ( ) , 

apryMeHTOB 

· 

J U

l 

gg  e . ca  l l ( n1'nJ· a2 '  5 I  6 I  7 ,  8 )  ; 

M MaCCltB apryMeHTOB 

KaK noKa3biBaioneCTbt, pe- _J assert ( ninj a l . result  ===  1 0 ,   " j uggled  via  apply" ) ; 3y11brar MaHMny1111poeaHMR  l assert (ninj a2 . result  ===  2 6 ,   " j uggled  via  cal l " ) ; apryMeHT3Mlt pa3Me�aeTCR B o6beKT3X, nepeAaBaeMblX MeTOAaM 

B .n;aHHOM np11Mepe ctta'-IaJia co3.n;aeTc5I <f>yttKQH51 j uggle ( ) , B KOTopoH: Mattmiy

J111p0Batt11e onpe.n;eJIReTcH KaK CYMM11posam1e scex apryMeHTOB 11 nocJie.n;yromee 11x coxpatte1-me B csoH:cTBe result o6beKTa, CJiy)Kamero B KaqecTBe KOHTeKcTa .z:i;attttoH: 

<f>YHKQH11, o6o3HatJaeMoro KJIJOl.JeBhIM CJIOBOM thi s .  Bo3MO)f(HO, 3TO 11 He coBceM 

y6e.n;11TeJibHOe onpe.n;eJieHHe Matt11nyJ111poBaHl15I, TeM He Mettee OHO Il03BOJIHT Bb151C-
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lfacm'b II.  npeocmae11,euue 0 rftY'H'K'lf,U.flX 

HMTb,  6bIJIH JIM apryMeHTbl nepe11,aHbl 1>YHKU:M11 npaBMJibHO M KaKOH 11MeHHO o6'heKT 

CTaJI ee KOHTeKCTOM . 

.l(Mee  C0311,aIOTCH  11,Ba  o6'beKTa  (ninj a l  11  n i n j  a 2 ) ,  KOTOpb1e  CTaHyr  KOHTeK

CTaMM  <PYHKU:MM.  TiepBbIH 113  HHX  nepe11,aeTCH  MeT01J.Y  appl y  ( )  11,aHI-IOH  <PYHKU:HM 

BMecre  c  MaCCMBOM  apryMeHTOB,  a  BTopoM:  - MeT01J.Y  c a l l  ( )  BMecTe co  CilHCKOM 

apryMeI-ITOB,  r<aK I lOKa3aHo Hmr<e. 

j uggle . appl y ( ninj a l ,  [ 1 , 2 , 3 , 4 ] ) ; 

j uggle . ca l l ( ninj a 2 ,   5 , 6 , 7 , 8 ) ; 

KaK  BH1J.HTe ,  MeT01J.hI  app l y  ( )  11  call ( )   OTJmqaJOTOI  JIMrub  cnoco6oM  nepe11,aq:11  HM apryMeHTOB.  B  qacTHOCTH,  nocJie  KOHTeKcTa  <PYHKU:H11  MeT01J.Y  app ly ( ) nepe11,aeTC5I  MaCCHB apryMeHTOB,  Tor11,a  KaK  MeT01J.Y  call ( )  - CilMCOK apryMeHTOB 

(pttc. 4.3). 

B Ka'leCTBe BTOporo apryMeHTa 

06beKT,  KOTOpbli.1 

yKaab1saeTCS1 MaccMB 3neMeHTOB, 

nocnyJKMT B Ka'leCTBe 

McnonbayeMblX Aanee B Ka'lecrse 

KOHTeKCTa <l>YHKl.IMM 

apryMeHTOB <l>YHKl.IMM 

j uggle . apply \ 

( n i n j a l ,  ( 1 , 2 ! 

,  3 ,  4 ] ) ; 

j uggle . call ( n i n j a2 ,  5 , 6 , 7 , 8 ) ; 

nocneAOBarenbHbli.1 PSIA  \ 

apryMeHTOB,  ynorpe6nsieMblX 

Aanee B Ka'leCTBe apryMeHTOB <jlyHKl.lMM 

P11c.  4.3.  B  Ka4ecrne  nepsoro  apryMeHra  MeTOAaM 

apply ( )  11 call ( )  nepeAaercR o6beKT, c11y»<ali.\11i1 

B  Ka4ecrne  KOHTeKCTa  <l>YHKU,1111.  lllx  Bbl30Bbl  OTl111-4a lOTCR  1111wb  noc11eAYIOIJ..\l1Ml1  apryMeHTaM11.  TaK, 

MeTOAY apply ( )   nepeAaeTCR TO/lbKO OAl1H AOno11-

H l1Te/1 bHbli1 apryMeHT (B B11Ae MaCC11Ba 3Ha4eH11 i1), a 

MeTOAY call ( )  - u,e11b1!:1 PRA apryMeHTOB, 11cno11b-

3yeMb1!:1 Aa11ee B Ka4ecrne apryMeHTOB <l>YHKU,1111 

TiocJie  nepe11,aq11  <PYHKU:HH  ee KOHTeKCTa H  Cill1CKa  apryMeHTOB  HaqHHaeTCJI TeCTttposaHtte,  KaK noKa3aHo  Hl1)Ke.  Ctta'laJia  nposepJieTCJI,  noJiyqaeT JJl1 o6'heKT 

ninj a l ,  o6pam:ettHe  K  KOTopoMy  npoHCX01J.11T  qepe3  MeT011,  apply ( ) '  CBOHCTBO 

resul t ,  r11,e  coxpattJieTcJI  pe3yJJhTaT  cJJo)KeHMJI  3Ha11eHHH  ( 1 ,  2 ,   3,  4 )  scex  apry

MeHTOB 113 nepe11,aHHOro MaCCHBa. 3aTeM TO )Ke  caMoe  npo11,eJJb1BaeTC5I  c o6'beKTOM 

ninj a 2 ,  o6parr�etttte  K  r<oTopoMy npo11cxo11,HT  �repe3  MeT011,  c a l l  ( ) ,  r11.e  nposepJIeTcJI pe3yJihTaT CJJO)KeHHJI 3HaqeH11H apryMeHTOB 5,  6,  7 H  8.  Ha p11c. 4.4 6o;ree no11.po6tto  noKa3aHO, qTo :>Ke npo11cxo11,HT B  1<011,e 113 JlHCTHHra 4. 1 1 . 

assert ( ni nj al . result 

1 0 ,   " j uggled  v i a   app l y " ) ; 

a s sert ( ni nj a 2 . result  ===  2 6 ,   " j uggled  v i a   ca l l " ) ; 
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fun c t ion  j uggle ( )  

var  resul t  =  O ; 

f o r   ( var  n  =  O ;   n  < arguments . length;  n + + )   ( 

re s u l t +=  arguments [ n ] ; 

this . resu l t   =  re s u l t ; 

var  n i n j a l  

( ) ; 

var  nin j a2 

( ) ; 

j uggl e  

j uggle 

resul t : 1 0  

resu l t : 2 6  

this :  n i n j a l  

this :  n i n j a 2  

argumen t s [ O ]  : 1  

argument s [ O J  : 5  

argument s [ l ]  : 2  

argument s [ l ]  : 6  

argument s [ 2 ]  : 3  

argument s [ 2 ]  : 7  

arguments [ 3 ]  : 4  

argument s [ 3 ]  : 8  

j uggle . appl y ( n i n j a l ,  [ 1 ,   2 ,  3 ,   4 ] ) ; 

j uggle . ca l l ( n i n j a 2 ,  5 ,   6 ,   7 ,   8 ) ; 

PMC.  4.4.  YCTaHOBKa BPY4HYIO  KOHTeKCTa ¢YHKU,'1 '1  '13 /l '1CT'1Hra 4.11 c noMOW,blO BCTpoeHHblX MeTO

AOB call ( )  .., apply ( )   np'1BOA'1T K noKa3aHHOMY Ha 3TOM p>1CYHKe C04€TaH'1IO 3Ha4€H'1� napaMerpoB this (KOHTeKCTOB ¢YHKLJ,'1'1) .., arguments MeTO,'J,hI  call ( )  H  appl y ( )  oqeHb y,'l,o6HhI B Tex cJiyq(lj{x,  KOr,'J,a 06b1qHhIH KOH

TeKCT cpymo�HH ueJiecoo6pa3HO rrpttcrroco6ttTh rro,'l, csott tty)l{,'l,hI,  Bh16pas ,'J,JIJI Hero co6CTBeHHblH 06-heKT. l1 oco6eHHO y,'l,o6HblM 3TO MO)l{eT OKa3aTbC51 rrptt o6paIIIeHirn K cpyttKUHJIM o6paTHOro Bhl30Ba. 

npMHYAlr1TenbH3SI YCT3HOBK3 KOHTeKCTa B cj>yHK'-'MSIX o6paTHOrO Bbl30Ba PaccMoTpttM  KOHKpeTHblH  rrpttMep  rrpttHy,'l,ttTeJihHOH  ycTaHOBKH  crreQHaJihHO 

H:36paHHOro  o6'heKTa  B  Ka'-IeCTBe  KOHTeKCTa  cpyttKQHH.  c  3TOH  ueJiblO  C03,'],a,'],ttM 

rrpocry10 cpyttKQH:JO,  KOTOP(lj{ 6y,'J,eT BhIITOJIHJITh orrpe,'l,eJieHH)'IO orrepautt10 Ha,'], I<aJK

,'J,hIM 3JieMeHTOM Maccttsa. B HMrrepaTttBHOM rrporpaMMttposaHtttt MaccttB 3aqaC1y10 

rrepe,'l,aeTCJI  MeTO,'l,)',  a  .zvrn  o6pamemrn  K  3JieMeHTaM  Macorna opraHtt3yeTcJI  QHKJI for, B  KOTopoM  Ha,'],  Ka)l{,'J,hIM  3JieMeHTOM  BhIITOJIHJieTCJI  Tpe6yioII1aJICJI  orrepauttJI, KaK ITOKa3aHO Htt)l{e. 

function ( co l le ct i on)  { 

for  ( var  n  =  O ;   n  <  c o l l e c t i on . length ;  n++ ) 

/ *   c�enaTb  4TO-HM6y�b  c  3neMeHTOM  MaccMBa  collection [n]  * /  

c ,1l,pyroi1  cropoHbl,  B  cpyttKQHOHaJibHOM rrporpaMMI1pOBaHI1l1  o6blqHO C03,'],aer

C51  cpyttKQI151  MJI  BbIITOJIHeHHJI  orrepaumi  Ha,'],  O,'J,HHM 3JieMeHTOM  MaCCHBa.  l1  3TOH 

cpyHKQHH B KaqecTBe  apryMeHTa nepe,'),aeTCJI no oqepe,'l,H Ka)l{,'J,bIM 3JieMeHT MaCCttBa: 
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l/acrn'b II. IIpeacrnaeJ1e1-me o <ftJ'H'K'IJ,URX 

funct i on ( i tem )  { 

/ *   c�enaTb  qTO-HM6y�b  c  3a�aHHblM  3neMeHTOM  * /  

0TJUFIHe 3aKJuoqaeTCJI B TOM ypoBHe, Ha KOTOpoM cpy1mu.1111 MhICJIJITCJI KaK CTaH

.z:i;apTHbie 6JI0K11 nporpaMMhI, a He 11MnepaT11BHhie onepaTopb1. Ha nepBhiii B3rn.H.z:i; 3TO  Ka)J(eTC.H  CJil1llIKOM  ,ll;aJieKl1M  OT  npaKTl1Kl1,  IIOCKOJihK)'  Mhl  Jil1lllh  nepeHOCl1M 

u.11KJI for Ha .z:i;pyroii yposetth. 

,ll,JI.H ynpomeHl1.H CTHJI.H ¢YHKIJ.110HaJihHOro nporpaMM11poBaH11.H BCeM o6oeKTaM 

MaCCl1BOB .z:i;ocryneH MeT0,11;  forEach ( ) '  .z:i;eJiaIOI�l1H o6paTHhIH  Bhl30B ,ll;Jl.H  Ka)J(,ll;Oro 3JieMeHTa Macc11sa.  3aqacryIO 3TO 6oJiee KpaTKl1i1 11  npe.z:i;noqT11TeJibHhIH CTl1Jlh no cpaBHeHmO c MCIIOJib30BaH11eM Tpa,11;11u.110HHOro onepaTopa U.11KJia for ,ll;JI.H Tex, KTO 

3HaKOM c cjJyHKIJ.110HaJihHhIM nporpaMM11posai-meM. Ero opraH113au.110HHhie npe11M)'mecTBa CTattyT eme 6oJiee oqeBl1,ll;HhIMM ( c TOqKlf 3peHM.H IIOBTOpHoro HCIIOJih30Ba

HH.H KO,a:a) , KaK TOJihKO Mhl paccMoTp11M 3aMbIKaHH.H B rnase 5.  TaKa.H 11TepaTHBHa.H 

cpyHKU.H.H Morna 6b1 nepe.z:i;asaTh TeK�11i1 aJieMeHT Maccnsa B Ka'IeCTBe napaMeTpa cjJyHKU.1111 o6paTHOI'O Bhl30Ba, HO qame Bcero TeKym11i1 3JieMeHT Macc11Ba .z:i;eJiaeTC.H 

KOHTeKCTOM cpyHKIJ.HH 06pan-10ro Bhl30Ba. 

HecMoTp.H Ha TO qTo so scex cospeMeHHhIX HHTepnperaTopax JavaScript HhIHe no,a:,a:ep.amsaeTC.H MeTo,a: for Each ( )  ,ll;JI.H o6pa6oTKI1 Macc11sos, nonpo6yeM co3,11;aTh co6crneHttyIO (ynpomei-IHYJO) sepc1110 TaKoro Mero.z:i;a B s11.z:i;e cjJyHKU.1111, ,11;eM0HcTp11-pyeMoi1 B np11Mepe KO,a:a 113 Jil1CTI1HI'a 4.12. 

n111cntHr 4. 1 2. C03AaH111e <l>YHKU,111111 forEach ( )  c u,enblO npoAeMOHCTp111poeaTb ycTaHOBKY 

KOHTeKCTa <l>YHKU,111111 

funct ion  forEach ( l i st ,   callback)  { 

MrepantsHa11 cj>yHKL11111, Koropoil nepeAaercR 

for  ( var  n  =  o ;   n  <  l i s t . length ; 

nepe611paeMa11 KonneK1.11111 H cj>yHKL\1111 o6par-

caJ lback . cal l ( l i st [ n ] '  n ) ;  ..,.._ 

Horo sb13osa 

� np11 Ka>KAOM o6paTHOM Bbl30Be B Ka'!eCTBe 

} 

KOHTeKcra ycraHasn11saercR reKy11111il nepe611-

paeMblil 3neMeHT 

var  weapons  =  [ 

t ype :  ' shuri ken '  } , 

t ype :  ' katana ,  } , 

Cy6beKT Tecr11posaH1o111 

t ype :  ' nunchuc ks '  } ) ; 

Bbl3BaTb HTepaTl1B· 

forEach ( weapons ,  funct i on ( i ndex )  { 

HYIO cj>yHKL\11IO H 

assert ( th i s  

weapons [ i ndex ] , 

y6eA11TbCll B npa

Bl1nbHOCTl1 ee KOH· 

" Got  the  expected  value  o f " +  weapons [ index ]  . t ype ) ; reKcra np11 Ka>KAOM 

} )  ; 

o6paTHOM Bbl30Be 

PaccMaTp11saeMa.H 3.z:i;ech 11TepaT11BHa.H cp)'HKU.11.H OTJI11qaeTc.H npocroii c11rttarypoi1:. B Ka'IeCTBe nepsoro apryMeHTa eii  nepe,a:aeTc.H Macc11s o6oeKTOB ,ll;JIJf u.11KJI11-

'IecKoro 06pamett11.H K HMM, a B Ka'IeCTBe BToporo apryMeHTa - cjJyHKU.11.H o6panmro BhI30Ba. B cpyttKu.1111 fo rEach ( )  opraH113yeTc.H u.11KJI11qecKoe 06pameH11e K aJieMeH

TaM Macorna, B xo,a:e KOToporo ,ll;JIJI Ka)J(,ll;Oro a11eMeHTa Macc11sa BhI3hIBaeTCJI cjJ)'HK

IJ.11.H o6paTHOI'O Bhl30Ba, KaK IIOKa3aHO HmKe. 

funct i on  forEach ( l i st , c a l lback)  { 

for  ( var  n  =  O ;   n  <  l i s t . lengt h ;   n++ )  { 
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cal lback . ca l l ( l i s t [ n ) ,  n ) ; 

} 

B ,z:r;aHHOM c.nriae HCTIOJih3yeTCJI MeTo,z:r;  call ( )  cpyttKllHH o6paTHoro BbI30Ba,  Ko

TopoMy  nepe.z:r;aeTcJI TeKynIHtt ::>JieMeHT  MaCCHBa  B KaqecTBe  nepBoro  apryMeHTa,  a napaMeTp llHKJia  (OH )Ke HH,z:r;eKc tt:Tepa1111�) - B KaqecTBe BToporo apryMe1na.  3To 001tJ1C1t0 nptt:BeCTH K ToMy,  qTo TeKynitt:rr  ::>JieMeHT  Macctt:Ba CTaHOBHTCJI KOHTeKCTOM 

cpyttKllHH, a H H,z:r;eKC HTepaIIHH  nepe.z:r;aeTCJI ci>YHKllHH o6paTHOro Bbl30Ba B KaqeCTBe e,z:r;tt:HCTBeHHOro apryMeHTa . 

.l(anee  BbITIOJI HJieTCJI TeCT,  nptt:Be,z:r;eHHbltt  HH)Ke.  c  3TOH  11eJibIO  CHaqaJia  no.n;ro

TaBJIH BaeTCJI npocTOH  MaCCHB,  a 3aTeM Bbl3bIBaeTCJI ci>YHKllHJI forEach ( )  ' KOToporr nepe.z:r;aeTOI TeCTtt:pyeMbIH MaCCHB H  cpyttKllH51  o6paTHOrO Bbl30Ba,  r.z:r;e,  co6CTBe1-rno, H  npoBepJieTCJI,  ycTaHaBJIHBaeTCJI  JIH  npe.z:r;noJiaraeMbltt  3 JieMeHT  MaCCHBa  B  Ka'-Ie

CTBe KOHTeKCTa cpyHKIIHH  BCJIKHH  pa3,  KOr,z:r;a Bbl3bIBaeTCJI  ci>YHKllHJI o6paTHOro BbI30Ba.  KaK  noKa3aHo Ha ptt:c.  4.5, cpyttKllHJI forEach ( )  pa6oTaeT 6e3ynpe'-IHO. 

forEach ( weapons ,  funct ion ( i ndex )  { 

a s s e rt ( t h i s  

weapons [ i ndex ) , 

" Got  the  expected  va l ue  of  "  +  weapons [ index) . t ype ) ; 

} )  ; 

@Building a foreach functic  x 

+-

c 
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-

•  Got the expected  object  of  shuriken 

•  Got the expected object of  katana 

•  Got  the  expected  object  of  nunchucks 

PHc. 4.5. KaK noKa3b1sa10r pe3y11brarb1 recrnposa

H"1R, 11106011 "136paHHbli1 o6beKT MO>KHO CAeflaTb KOHTeKCTOM <l>YH KU,"1"1 o6paTHOro Bbl30Ba 

.l(JIJI OKQHqaTeJibHOH  peaJIH3aQHH  no.z:r;o6HOH  cpyttKIIHH  npe,z:r;CTOHT  eIIIe HeMaJIO 

c.z:r;e11aTb.  B  qacTHOCTH,  penrnTh  cJie,z:r;y10I1111e Bonpoch1:  qTo,  ecJIH  nepBbitt  apryMeHT 

He .SIBJIJleTC.SI  MaCCHBOM,  a  BTOporr  - cpyttKIIH ett ,   H  KaK  npe.z:r;ocTaBHTb  aBTopy  Be6-CTpaHHllbl B03MO)l(HOCTb  npepBaTh  IIHKJI B III06oi1  MOMeHT?  B  KaqecTBe  ynpa)l{He

HHH  MO)KeTe ycoBeprueHCTBOBaTh ,z:r;aHttyIO  cpyttKIIHIO,  pa3perutt:B ::>TH  Bonpocb1.  A B  

1<aqeCTBe ern;e O,ll;HOro ynpa)l{HeHH51 ,ll;OIIOJIHHTe ee B03MO)l(HOCTbIO nepe.z:r;aBaTb npo

H3BOJibHOe  qtt:CJIO  apryMeHTOB ci> YHKllHH  o6paTHOro  Bbl30Ba,  Il OMHMO H H,z:r;eKca tt:Tepa111111. 
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Ho  ec;m  MeTO.lJ.bI  app l y  ( )   11  c a l l  ( )  .n.eJiaIOT  rrpaKTw-1ecK11  o.n.Ho  11  TO  )Ke,  TO 

KaK )Ke  BbI6paTb  cpe.u.11  H.HX  Ha1160Jiee  fIO.lJ.XO.ll.5UU.HH .ll.JIR  rrp11MeHeH11R? 06mHi1 OT

BeT  Ha  3TOT  Borrpoc TaKOH  )Ke,  KaK  11  Ha  MHor11e  rro.u.o6Hble  BOrrpocbI:  rrp11MeHS1Tb CJie.a.yeT TOT MeTO.lJ., KOTOpblH  fIOBbilllaeT 5ICHOCTb KO,Ua. A 6oJiee rrpaKTHqeCKHH OT

BeT COCTOHT B  CJie.a.yIOmeM:  rrp.HMeHRTb CJie.a.yeT TOT MeTO.lJ.,  KOTOpbIH .n.eJiaeT 6oJiee y.u.o6HbIM o6pamettHe c  apryMeHTarvm.  TaK, ecJIH 11MeeTCR pR.ll. He CBR3aHHhIX .u.pyr c 

.u.pyroM 3HaqeHHH, 3a.U.aHHbIX B nepeMeHHbIX HJil1 Jil1TepaJiax, MeTO.lJ. call ( )  fl03BO

JI5leT YKa3aTh 11x Herrocpe.n.cTBeHHO B crrucKe csoux apryMeHTOB. Ho eCJIH 3HaqeHHR 

apryMeHTOB y)f{e HaXO.lJ.RTC.H B  MaCCl1Be HJil1 )Ke eCJil1 11X y.u.o6Hee co6paTb B  MaCCl1B, TO JI)"IIIIe Bb16paTb MeTO.lJ. app l y  ( ) . 

4.3. Pa3peweHMe 33TPYAHeHMM, CBSl33HHblX 

C KOHTeKCT3MM <l>YHK'-'MM 

B  rrpe.n.hI.a.yll\eM  pa3.n.eJie  6brn11  rrOKa3aHhI  3aTpy.n.HeHHR,  KOTOpb1e  MOryT  B03Hl1-KaTb npu o6pameHHH c  KOHTeKCTOM ¢YHKUH11 s JavaScript. B  qacTHocT11, KOHTeKcT 

cpyirnuuii  o6paTHOro  Bbl30Ba  (ttarrpHMep,  o6pa6oTqHKOB  co6bITHtt)  MO)f{eT  OKa-3aTbCR  He TaKHM,  KaK  rrpe.urroJiaraJIOCb,  HO Ta1<0e 3aTpy.n.HeH11e  MO)f{HO pa3peIIIHTb c  rroMOII\bIO MeTO.lJ.OB c a l l  ( )  H  app l y  ( ) .  B 3TOM pa3.U.eJie 6y.u.yr rrpe.n.cTaBJiettbI .n.Be 

.upyr11e  B03MO)f{HOCTH:  CTpeJIOqHbie  ¢YHKU1111  H  MeTO.ll.  b i nd ( )  ,  KOTOpbie  B  pR.n.e c;1yqaeB  no3BOJIRIOT .n.0611TbCR Toro  )Ke  caMoro  pe3yJibTaTa,  HO  ttaMHoro 6oJiee 113-RII\HhIM cnoco6oM. 

4.3. 1 . 06pall.\eHMe c KOHTeKCTaMM <l>YHK1""1M 

c nOMOLL\blO crpeno�HblX <l>YHK1""1M 

CTpeJioqHbie  cpyttKUH11 ,  npe.n.cTasJieHHbie B  rrpe.n.hl.a.yu�eii  rnase,  He TOJihKO  no-3BOJrnIOT C03.lJ.aBaTb  ¢YHKU11H  6011ee  H3RII\HblM  c rroco6oM,  <JeM  06'bRBJieHl1R  ¢YHKu11i1 H ¢YHKUHOHaJibHbie  Bblpa)f{eI·IHH,  HO H oco6eHHO np11rO.lJ.Hbl  B Ka<JeCTBe cpytt1<

Ul1H o6paTHoro BbI30Ba, nocKOJibKY y Hl1X oTcYTcrnyeT co6cTBeHHoe 3Ha'leH11e napa

MeTpa thi s .  BMeCTO 3Toro  OHH 3arroMm-IaIOT 3Ha'lei-me rrapaMeTpa this B  MOMeHT 

cBoero onpe.n.eJiemu1.  BepHeMCR K TPY.UHOCTRM, B03HHKaIOII\HM  rrp11  o6paTHbIX  BbI30Bax  rrpH  Ha)f{aTHH 3Kpa1rnoi1  KHOIIKH  B  pacCMOTpettHOM  pattee  rrp11Mepe.  B KO.U.e 113 Jil1CTHI-Ira 4. 1 3  .n.eM0Hcrp11pyeTCR, KaKHM  o6pa3oM  no.u.o6Hbie TPY.ll.HOCTH rrpeo.n.o

JieBaIOTCR c  IIOMOII\bIO CTpeJioq1-IbIX cpyttKUHH. 

Jlr.tcrnHr 4. 1 3. 06pal14eH111e c KOHTeKCT3Mlll <l>YHKL4111M c noMOU4blO 

CTpenO'fHblX <l>YHKL4111M 

3neMeHT pa3MeTKM KHOnKM, AJIR 

4>yHKL\Mll·KOHCTpyKTOp, C03A310i143ll o6beKTbl, coxpa

Koroporo Ha3Ha�aerc11 o6pa6or

L 

HlllO�Me COCTOllHMe, CBll33HHOe c KHOnKOH. c ee no

�MK co6b1rnii 

MO�blO MOIKHO OTCnelKMB3Tb HalKaTMe KHOnKM 

<butt on  id= " t est " >C l i c k  

<script> 

funct ion  Butt on ( )  { 
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this . c l i cked  = 

06bRBHTb cr�e11o�HY10 41YHK4HIO e Ka�ecree o6pa6oT· 

' 

' 

�HKa C06biTHH. A nOCKO/lbKY 3TO MeTOA 06beKTa, TO 

this . c l i ck  =  ( )   =>  { 

B Te11e 41yHK4HH MOIKHO HCn0/1b3083Tb napaMerp 

thi s . c l i c ked =  t rue ; 

this A1111 no11�eHHR CCb111K11 Ha o6beKT 

eepHO H3MeHH/10Cb  � 

B rene MeTOAa npo· 

as sert ( button . c l i c ke d ,  "The  button  has  been  c l i c ked" )  ; 1 1  

eeplleTCR, HaCKO/lbKO 

} ; 

} 

COCTORHHe 3KpaHHOH 

-

• 

var  but ton  - new  But ton ( ) , 

KHOnKH noC/le 114e11�Ka 

rb o6pa • 

Ha Heii 

var  e l em =  document . getE lementByid ( " test " ) ; 6o�11K co6b1rnii oT 

e l em .  addEventLis tener ( " c l i ck" ,  button . c l i c k ) ; 14e11�KOB Ha 3KpaH· 

< I  s cript> 

HOH KHOnKe 

E,i:o1HcTBeHHOe H3MeHett11e B  np11Mepe Ko,11,a H3 JIHCTHHra 4. 1 3  no cpaBHeH1110 c K0,11,0M 113 JIHCTHHra 4. 1 0  3aKJIJOqaeTC5l B HCTIOJlh30BaHl1H np11Be,11,eHHOH Hl1)1(e CTpe

JIO'iHOH ¢YHKl(l111. 

t h i s . c l i ck  =  ( )   =>  { 

thi s . c l i cked  =  t rue; 

as sert ( button . c l i cked ,   " The  but ton  has  been  c l i cked " ) ; 

} ; 

EcJI11 Bhmo1rn11Th Ko,11, 113 JittCT11Hra 4. 1 3, TO Ha aKpaH 6y,11,eT Bhrne,11,eH pe3yJihTaT, np11Be,11,eHHbIH Ha p11c. 4.6. 

@Using arrow tunctlons to ·:  x 

1 27.0,0.1 :8080/ninja2e/chapte ...  -:;:  =  · 

'": J 

Cli<:�Mel_, 

•  The button  has been clicked 

PMC. 4.6. y CTpe/104H blX <l>YHKU,llli4 OTcyrcTByeT co6-

CTBeHHbli4 KOHTeKCT. BMeCTO 3TOro OHl-1 Harnep,ytOT 

KOHTeKCT  1-13  TOi4  <l>YHKLJ,1-11-1,  B  KOTOpoj;i onpep,emitOTCfl. B 4aCTHOCrn, napaMeTp this B CTpe110YHoj;\ 

<l>YHKU,1-11-1 o6parnoro Bbl30Ba cop,ep>KlllT CCblllKY Ha o6beKT button 

KaK Btt,11,11Te, K0,11, 113  paccMaTp11BaeMoro 3,11,ech np11Mepa BnoJIHe pa6oTocnoco-6en.  B  qacTHOCTtt,  o6beKT  button oTcJie)l(ttBaeT cocTOHHtte  c l i c ked  Ha)l(aTttH 

3KpaHHOH  KHOnK11.  Ho  B  ,11,aHHOM  c;1yqae  o6pa6oT"-rnK  co6b1T11H  OT  me11'IKOB  Ha 3KpaHHOH KHOI1Ke C03,11,aH B KOHCTpyr<Tope o6beKTOB Tttna Button B Bl1,11,e CTpeJio•r

HOH ¢yttKl(l111: 

func t i on  Button ( )  { 

thi s . c l i cked  =  fal s e ; 

this . c l i c k   =  ( )  = >   { 

t h i s . cl i cked  =  t rue ; 
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as sert ( button . cl i c ked,  " The  but ton  has  been  c l i cked" ) ; 

} ; 

KaK ynoM11 Harroeh paHee,  eTpe;10qHhre  cpyHKu;i111 He no11yqaJOT  eBott  He.SIBHbIH 

napaMeTp t h i s ,  Kor,n:a OHH BbI3bIBaJOTe5l. BMeeTo :noro oHtt 3aIIOMHHaJOT 3HaqeH11e napaMeTpa this B TOT MOMeHT, KOr,n:a eo3,n:aJOTe5l. B ,n:aHHOM npHMepe KO,n:a eTpe11oq

Ha5l cpyttKQH5l c l i c k  ( )  6bIJJa eo3,n:aHa B TeJie cpyI-IKQHH-KOHeTpYKTOpa, r,n:e napaMeTp this o603HaqaeT BHOBb eo3,n:aHHbIH o6'beK1�  Il03TOMY Be51KHH pa3, KOr,n:a Mbl (wm 6pay3ep)  BbI3brnaeM CTpe11oqttyJO cpyttKQHJO  c l i c k  ( ) ,  3HaqeHHe napaMeTpa this noeT05lHHO npHB513aHO K BHOBb eo3,n:aHHOMY o6oeKry but ton. 

Pa3bS1CHeH1r1e no noBOAY crpeno�HblX <l>YHKL\MM 1r1 n1r1repanos o6beKToB 

3HaqeHHe  napaMeTpa  this  BbI6HpaeTe5l B TOT MOMeHT,  Kor,n:a eo3,n:aeTe.SI eTpe

JI0'1Ha5l cp)'liKQl15l, qTO MO)KeT eTaTb np11q11HOH eTpaHHOro, Ha nepBbIH B3rJI5l,ll;, IlOBe

,n:emrn . .LI.JI.SI pa3'b.HeHeHH5l BepHeMC5l K paeeMOTpeHHOMY paHee npHMepy o6pa6oTqlf

Ka eo6bITHH OT me11qKOB Ha 3KpaHHOH KHOnKe . .ll.onyeTHM, Mbl npmIIJIH K eJie.n:yJOme

M)' BblBo.n:y: HaM Tpe6yeTe5l cpyttKQH5l-KOHeTpyKTOp ,  noeKOJibKY y Hae HMeeTe5l JIHUib O,n:Ha KHOIJKa. 3aMeHHM cpyttKQHJO-KOHeTpYKTOP npoeTblM JIHTeparroM o6'beKTa, KaK 

,n:eMOHeTp11pyeTe5l B npttMepe Ko,n:a 113 JIHeTHHra 4. 14. 

11111Cn1Hr 4. 1 4.  CrpenO'IHble cl>YHKl,4111111 Ill n111Tepanbl o6beKTOB 


061.eKT but ton onpeAenRercR e BMAe 

nMrepana o6'beKra 


� 

var  but ton  =  { 

Crpeno'IHaR cj>yHKL1MR llBnRerc11 J 

e  rno6anbHOM KOAe 11enRercR 

<button  id= " te s t  " >C l i c k   Me ! < /button> rno6anbHb1ii o6'beKT window 

<script> 

a s s e rt ( th i s   === window,  " t h i s ===  window" ) ; 3Ha'leHMeM napaMerpa this 

ceoii· 

c l icked :  fal se , 

creoM nMrepana o6'beKra 

c l i c k :  ( )   =>  { 

npoeepMTb, 

thi s . c l i cked  =  t rue ; 

6bina nM Ha· 

( button . cl i cked, " The  button  has  been  c l ic ked" ) ; 

>Kara KHOnKa 

assert ( th i s   === window ,  " In  arrow  funct ion  t h i s ===  wi ndow" ) ; Cocro11H11e Ha·  _. assert (window . clicked,  "clicked  is  stored  in  window" ) ;  j 

>KaTMll KHOnKM 

coxpaHRerc11 

3Ha'!eHMeM napaMerpa 

B OKHe 

this B crpenO'IHOH 

cl>YHKl.IMM 11en11erc11 

var  e l em  =  document . getElementByid ( " test " ) ; rno6anbHb1ii o6'beKT 

e lem . addEventL i s tener ( " cl i ck " ,  button . cl i c k ) ; window 

< / script> 

Ee1111  Mbl  BbIIlOJIHHM KO,n:  H3 JitteTHHra 4. 1 4 ,  Hae  eHOBa noeTHrHeT pa3oqap0Ba

Htte, noeKOJibKY o6'beKry but ton 0Il51Tb He y,n:arroeb OTeJie,n:ttTb eoeT05lHl1e cl i c ked (pttc. 4.7). 

ITpaB,n:a, B paeeMaTpttBaeMoM 3,n:eeb np11Mepe Ko,n:a MbI npe.n:yeMoTpttTeJibHO pa3-MeeTtt1111 p51,n: )'TBep)K,n:eHHH, KOTOpbre IlOMOrYT HaM BbUieHHTb, qTo )KC npo11exo,n:11T 
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Ha caMoM ,n:eJie.  B t.J.aCTHOCTM,  cJie.n:yro111ee yrnep)l{,n:eHMe MbI pa3MeCTMJIM Henocpe.n:

CTBeHHO B rno6aJibHOM Ko,n:e,  l.J.T06bI npoBepHTb 3Ha"l.J.eHMe napaMeTpa thi s : a s sert ( t h i s   === window ,  " t h i s ===  window" ) ; 

@ Arrow functions and obj(?{'·  x 

i +- �  C 

127:0.o.1-:80!lo1�i;,j;2;/cliapte ... ";)  5 I 

-----j 

l ·-���) 

l 

•  this = window 

•  In arrow function this = window 

•  clicked is stored in window 

P1tc.  4.7.  Ec111-1  crpe1104Hal'!  Q>yH KL\"11'1  on pep,elll'lerrn  B  mnepa11e  06beKTa,  KOTOpbli:i,  B  CBOIO 

04epep,b,  onpe,o,e11l'!errn  B  rno6a11bHOM  Kop,e, 

ro  3Ha4eH"1eM  napaMerpa  this,  CBl'!3aHHoro  co 

crpe1104HOi:i  <l>YHKL\"1€1:1,  OKa3blBaeTCl'I  rno6a11bH bli:i o6beKT window 

.ll:aHHOe  YTBep)l{,n:eHMe  n poxo,n:MT,  a  3TO  no3BOJI51eT  y6e,n:MTbC51  B  TOM ,   'ITO  B 

rno6aJibHOM  Ko,n:e  napaMeTp  t h i s   ccb1JiaeTC5I  Ha  rno6aJibHbIH  o6oeKT  w i ndow. 

B cooTBeTCTBMM c 3THM MbI onpe,n:eJIHeM  B JIMTepaJie o6oeKTa but ton CBOMCTBO 

c l i c k  B  BM,n:e CTpeJIOl.J.HOM cpyHKll,HM: 

var  button  =  { 

c l i cked :  fal s e , 

c l i c k :   ( )   = >   { 

thi s . cl i cked  =  t rue ; 

a s sert ( button . cl i cked, " The  button  has  been  c l i cked" ) ; a s sert ( th i s   === window,  " In  a rrow  function  t h i s ===  window " ) ; a s s e rt ( window . cl i cked,  " C l i c ked  i s   stored  in  window" ) ; 

) ; 

A Tenepb HanoMHHM cJie.n:y10111ee He6oJibIIIOe, HO o"l.J.eHb BaJKHoe npaBMJIO: cmpe.n,(ftl

'li'bte ¢yu'K1J,UU nOil'J'lawm 3Ua'l(,euue napaAtempa this B MO.Me'lim ux co3aauwi. CrpeJIOl.J.HaH 

cpyHKll,M51  c l i c k  ( )  coa,n:aeTC51  B  BM,n:e  3Ha"l.J.eHM51  CBOHCTBa JIMTepaJia o6oeKTa,  a JIM

TepaJI o6'beKTa - B rno6aJibHOM Ko;:i:e, M TI03TOMY rrapaMeTp thi s 3TOM CTpeJIO'IHOH 

cpyttKll,MM  np1106peTaeT  TO  3Ha"l.J.eHMe,  KOTopoe  OH  noJiyqaeT  B  rno6aJibHOM  Ko;:i:e. 

11  KaK  cJie.n:yeT  M3 np11Be;:i:eHHoro  HM)l{e  nepBoro yrBep)K/l:eHH51 ,  pa3Me111aeMoro B  r1106a.,1bHOM KO;:i:e, 3Ha"l.J.eHMeM napaMeTpa this B  rno6aJibHOM  KO;:i:e  OKa3bIBaeTC51 

rno6aJibHhIM o6oeKT window. 

a s sert ( th i s   === window ,  " t h i s ===  window " ) ; 
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TaK11M o6pa3oM, rno:i1cTBO  c l i c ked 6y,ueT orrpe,ueJieHo B rno6aJihHOM o6'heKTe window, a He B o6'beKTe butt on, l.JT06h1 y6e,u11ThCJI B aTOM, MhI rrpoBep5IeM B caMOM 

KOI-ni;e paccMaTp11naeMoro 3,i:(ecb rrp11Mepa KO,ll;a, LJTO o6'beKry window ,ll;ettCTBHTeJib

HO rrpHCBOCHO CBOHCTBO c l i c ked: 

a s s ert ( wi ndow . cl i cked,  " Cl i cked  i s   sto red  i n   window " ) ; KaK  BH.ll;HTe,  ec;111  He YLIHThIBaTb  Bee  rrocJie,ll;CTBHJI  rrp:11MeHeH11JI  cTpeJIO'IHhIX 

cpyHKIJ;Htt, aTo MO)l(eT rrp:11BecT11 K rroJIBJieHHIO TPY.ll;HO BhUIBJIJieMhIX rrporpaMMHhIX 

onm6oK. TioaTOMY 6y.ll;hTe HaLJeKy! 

l1TaK,  BhUICHHB, KaKHM o6pa30M 3aTpy,ll;HCHH51, CB513aHHbie c KOHTCKCTOM cpyttK

IJ;HH, MOryT 6bITb pa3perneHhl c ITOMOIIJ;h!O CTpeJIOLJI-lbIX cpyttKIJ;HH, nepett,ll;eM K pac

CMOTpeHHIO .ll;pyroro cnoco6a, IT03BOJIJIIOIIJ;ero rrpeo,ll;OJieTh TO )Ke caMoe 3aTpy.ll;HeI-111e. 

4.3.2. np1r1MeHeH1r1e MeTOAa bind ( )  

B np11Mepax KO,ll;a, paccMoTpeHHhIX paHee B aTOH rnaBe, y)l(e  BCTpeLiaJIHCh ,ll;Ba MCTO,ll;a,  call ( )  H  apply ( ) '  ,ll;OCTYilHbIX Ka)l(,ll;OH cpyHKIJ;HH. A  KpOMe Toro,  6blJIO 

TIOKa3aHO, KaK IlOJib30BaTbC51 aTHMH MCTO)l;aMH )l;JIJI no11yLJeHH5! 60Jihlllero KOI·ITPOJIJI Ha)l; KOHTCKCTOM cpy1·IKIJ;Hll 11 apryMeHTaMH, nepe,ll;aBaeMhIMH np11 HX Bhl30Be. 

TioMHMO aTHX  MCTO,ll;OB, Ka)l(,ll;Oll cpyHKIJ;1111 )l;OcryneH MCTO,ll; bind ( ) ,  KOTOpblH 

CJIY)l(HT M51 C03,ll;aHH51 HOBOH cpyHKIJ;HH. 9Ta cpyttKIJ;HJI HMeeT TO )KC caMoe TeJIO, HO 

ee I<OHTCKCT ecezaa npHB513aH K onpe)l;eJieHHOMY o6'beKTY  '/ie3aBUCUMO OT cnoco6a ee BbI30Ba.  PaccM0Tp11M CHOBa  (:11  B nocJie,ll;HHH pa3)  1-1e3Ha'mTeJibHOe 3aTpy)l;HeH11e, B03Hl1Klllee B npe)l;bl.ll;yni;eM np11Mepe B CB51311 c o6pa60T'll1KaMH co6b!Tl1H OT IIJ;CJILJ

KOB Ha aKpaHI-IOH KI-IOHKe, KaK ,11;eMOHCTp:11pyeTC5! B np11Mepe KO)l;a 113 JIHCTHHra 4. 15. 

n&ll CTlllHr 4. 1 5.  np111BS13Ka KOHKpeTHOrO KOHTeKCTa K o6pa60T'llllKY C06blTlllM 

<but ton  id= " t e s t " >C l i c k   Me ' < /but ton> 

< s cript> 

var  button  =  { 

c l i cked :  f a l s e , 

c l i c k :   funct i on ( )  { 

this . c l i cked  =  true; 

as s e rt ( button . cl i cked, " The  button  has  been  c l i c ked " ) ;   "1cnonb30BaTb MeTOA bind ( )  AnR C03A3· 

HHR HOBOH cj>yHKL!HH, 

} ; 

npHBR3biB3eMOM 

var  e l em =  document . getElementByid ( " t e s t " ) ; K o6beKry but ton 

elem . addEventListener ( " c l i c k " ,  button . click . bind (button) ) var  boundFunct ion  =  button . cl i c k . bind (button ) ; 

assert ( boundFunct ion  1 =  button . c l i c k , 

" C a l l ing  b i n d   creates  a  compl e t l y   n e w   function" ) ; 

< / script> 

Ce1<peTHhIM )l;Ono;me1-111eM B KO,ll;e :113 JIHCTH1-1ra 4. 1 5  c;1y)l(HT np11Be,ll;eHHhIH 1-111m:e MCTO)l; bind ( ) . 

e l em . addEventList ener ( " cl i c k " ,  button . click . bind (button) ) ; 
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MeTo,11; bind ( )  ,11;ocryneH ,11;;rn  Bcex cpyHKQttH: n  npe,11;Ha3HaqeH ,ll;JI.H  c03aauUJ1. tt B03BpaTa 1-l060U cpyttKQHH, npttB.H3aHHOH K o6beKry,  nepe,11;aBaeMOM)' 3TOM)' MeTO� 

(B ,11;aHHOM cJiyqae - K o6beKry button). 3HaqeHne  napaMeTpa  this Bcer,11;a ycTa

HaBJittBaeTC.H  paBHhIM  3TOM)'  o6beKry  He3aBHCHMO OT cnoco6a BhI30Ba cpyHKQHH. 

I10MHMO  3TOro,  npttB.H3aHHa.H cpyttKQH.H  Be,ll;eT ce6.H  KaK  HCXO,ll;HaJI  cpyHKQH.H,  IIO

CKOJihKY Olla co,11;ep)l{HT B CBOeM TeJie TOT )Ke caMbIH K0,11;. 

Bc.HKHH  pa3,  Kor,11;a Ha)l{ttMaeTc.H 3KpaHHa.H KHOIIKa, npttB.H3aHHa.H  cpyHKQH.H  BhI3hrnaeTCH c o6oeKTOM button B KaqecTBe ee KOHTeKCTa, IIOCKOJibKY o6oeKT button yKa3aH B Ka'leCTBe apryMer-ITa nptt  Bhl30Be MeTO,ll;a bind ( ) . 0,11;HaKO Bhl30B MeTO,ll;a bind ( )  He npttBO,ll;HT K BH,ll;Ol13MeHeHHIO nepBoHa�IaJihHOH cp)'HKQHH. 3TOT MeT0,11; C03,i:i:aeT COBeprneHHO HOB)'IO cpyttKQHIO, qTo yrnep)l{,11;aeTC.H B KOHQe KO,ll;a M3 ;:i:aHHOro npnMepa: 

var  boundFunction  =  button . c l i c k . bind ( button ) ; 

a s sert ( boundFunct ion  ! = butt on . cl i ck , 

" C a l l ing  bind  creates  a  comp l e t l y   new  funct i on " ) ; Ha 3TOM  nccJie,11;0BaHne  KOHTeKcTa cpyHKUHH  3aBeprnaeTc.H.  C,11;eJiati:Te  He6oJihrnoH: nepepbIB, IIOCKOJihKY B CJie,ll;)'IOmeH: rJiaBe BaM npn;:i:eTC.H 03HaKOMHThC.H c 3aMhI

KaHM.HMH - 0,ll;HHM M3 caMbIX Ba)l{HbIX M CJIO)l{HbIX IIOH.HTHH B JavaScript. 

Pea10Me 

ITo;:i:Be,i:i:eM I<paTKttif ttTor TOM)', qTo Bbl Y3HaJIH H3 3TOH maBhI. 

•  ITpn BhI30Be cpyHI<QHM,  noMHMO napaMeTpoB, .HBHO YKa3hrnaeMhIX B onpe,11;e

JieHttH cpyHI<UHH, nepe,11;a10TCH ,11;Ba HeJIBHhIX napaMeTpa,  argument s  11 thi s , ttMe10mne cJie,11;y10mee Ha3HaqeH11e: 

- ITapaMeTp argument s  co,11;ep)l{ttT KOJIJieKQHIO apryMeHTOB, rrepe,11;aBaeMhIX 

cpyttKUHH. y Hero HMeeTCH CBOHCTBO length, o6o3Haqa10mee KOJIHqecTBO 

rrepe,11;aHHhIX apl)'MeHTOB  n  o6ecrreqnBaromee  ,11;ocryrr  K  3HaqeHH.HM Tex apryMeHTOB,  ,ll;JIJI KOTOpblX OTC)"TCTBYIOT COOTBeTCTBYIOIQHe  rrapaMerpbI. 

B  HecTporoM  pe)l{HMe o6oeKT arguments Ha3Ha<JaeT rrceB,ll;OHHMhI napa

MerpaM cp)'HKQMM (nptt H3MeHeHHM 3Ha'leHH5I apryMeHTa H3MeHHeTC5I 3Haqe1-rn:e  napaMeTpa,  11  Hao6opoT) .  Ho 3Toro MO)l{Ho tt36e)l{aTh,  ttcnoJih3)'.H 

cTporHH pe)l{HM. 

- ITapaMeTp this npe,11;cTaBJI.HeT KOHTeKcT cpyHKQHH, T.e. o6beKT, K KoTopo

MY npHBH3hrnaeTc.H BhI30B cpyttI<QHH.  I1op.H,11;0K onpe,11;eJieHH.H napaMeTpa this MO)l{eT 3aBHCeTh OT Toro, KaKHM o6pa30M onpe,11;eJI.HeTCH I1  BbI3bIBaeTrn cpyttKUH.H. 

•  <l>yHKQHIO MO)l{HO Bbl3BaTb CJie,ll;)'IOIQHMH crroco6aMH. 

- KaK cp)'HKQHIO, HarrpnMep s ku l k  ( ) . 

- KaK MeTo,11;, HanpttMep ninj a . s kul k ( ) . 

- KaK KOHCTPYKTop, Harrp11Mep new  Nin j a  ( ) . 
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- tiepe3 MeTOlf.hI app l y  ( )  11 c a l l  ( ) ,  Hanp11Mep s ku l k .  c a l l  ( ninj a )   mrn s kul k . app l y ( ni n j a ) . 

•  Cnoco6 BbI30Ba cpy1mQ1111 OKa3bIBaeT BJil1.HH11e Ha 3HaqeHHe napaMeTpa this CJielf.YIOll�HM o6pa30M. 

- EcJI11 cpyHKQH.H  BhI3hmaeTc.H  KaK cpyHKQH.H,  3HaqeH11eM  napaMeTpa  t h i s o6bJqHo CTaHOBl1TC.H rJI06aJibHblH o6beKT window B HecTporoM pe)J{HMe, a B cTporoM.pe)J{HMe - Heonpe11,eJieHHoe 3HaqeHHe unde f i ned. 

- ECJm  cpyHKQH.H  BhI3bIBaeTC.H  KaK  MeTOlf.,  3naqeH11eM  napaMeTpa  t h i s 06b1qHQ  CTaHOBHTC.H  TOT  o6beKT,  11,Jl.H  KOToporo  Bbl3hIBaeTC.H  11,aHHa.H 

cp)'HKQH.H. 

- EcJIH  cpyHKQH.H  BhI3hrnaeTc.H  KaK  KOHCTPYKTop,  3HaqeHtteM  napaMeTpa this CTaHOBHTC.H BHOBh C0311,aHHblH o6beKT. 

- ECJm cp)'HKQl1.H BhI3brnaeTC.H qepe3 MeTOlf.hl call ( )  11  appl y  ( ) ,  3Haqen11-eM napaMeTpa this cTaHOBHTC.H 3naqeH11e nepsoro apryMeHTa, nepe11,asaeMoro MeTOlf.Y c a l l  ( )  HJIH appl y  ( ) . 

•  y  CTpeJioqHbIX cp)'HKQ11H OTC)'TCTByeT co6cTBeHHOe 3Haqen11e napaMeTpa t h i s .  BMecTo r:noro OHH Bb16Hpa10T 3HaqenHe 11,annoro rrapaMeTpa B MOMeHT 

CBOero C0311,aHH.H. 

•  MeT011, b i nd ( ) ,  11,ocrynHhIH  sceM cp)'HKQH.HM,  CJl)'JKl1T 11,;rn co311,aHH.H  HOBOH 

cpyHKQl111,  KOTopa.H  scer11,a  np11B.H3aHa  K  apryMeHTY  11,aHHoro  MeT011,a.  A  B 

OCTaJibHOM HOBa.H cp)'HKQ11.H Be11,eT ce6.H TaKHM )Ke o6pa30M ,  KaK lI  11CX011,Ha.H. 

Ynpa>KHeHMSI 

1 .   CJielf.YIO�a.H cpyHKQ11.H BhiqHcJI.HeT C)'MMY nepe11,asaeMhIX e if  apryMeHTOB, HC

TIOJih3)'.H 11,JI.H cffOH QeJ111 ofrbeKT a rgument s :  

funct ion  sum ( )  { 

var  sum  =  O ; 

for ( va r   i  =  0 ;   i  <  argument s . length;  i + + )  { 

s um +=  argument s [ i ] ; 

return  sum; 

a s sert ( sum ( l ,   2 ,   3 )   ===  6,  ' Sum  of  f i r s t   t hree  numbers  is  6 ' ) ; as sert ( s um ( l ,   2 ,   3 ,   4 )   ===  1 0 ,   ' Sum  of  f i r s t   four  numbers  i s   1 0 ' ) ; J1crroJib3)'.H ocTasumec.H napaMeTpb1, npe11,cTaBJ1eHHhie B npe11,bI1f.YU�ei1: rnase, rrepen11IJIHTe  cp)'HKQHIO  s um ( )  TaKl1M o6pa30M ,  qTo6bI He  ITOJib30BaTbC.H  B 

Heil o6beKTOM argument s . 

2 .   KaI<11e 3HaqeHH.H rrp11M)'T rrepeMeHHbie ninj a 11 samurai rrocJie BhI110J1HeH11.H 

rrpnse11,eHHoro Hl1)J{e cpparMeHTa Ko11,a? 
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funct ion  getSamur a i ( s amura i )  { 

"use  s t r i ct " 

argument s [ O ]   = " I shida " ; 

return  samura i ; 

funct i on  getNinj a ( ninj a )  { 

arguments [ 0 ]   =  " Furna " ; 

return  ninj a ; 

var  samurai =  getSamurai ( " Toyotomi " ) ; 

va r  n inj a =  getNinj a ( " Yoshi " ) ; 

3.  KaK11e yrnepm:,a;eHH.H nporr,a;yr np11 BblflOJIHett1111 np11Be,a;eHHoro 1-rnm:e <Ppar

MeHTa KO,a;a? 

funct ion  whoAmi l ( )  { 

"use  s t r i ct " ; 

return  thi s ; 

function  whoAmI 2 ( )  { 

return  thi s ; 

a s sert ( whoAm i l  ( )   ===  window ,  "Window ? " ) ; as sert ( whoArnI2 ( )   ===  window ,  "Window ? " ) ; 4.  KaK11e yrnepm:,a;eHH.H npo.H,a;yr np11 BhmOJIHeH1111 np11Be,a;eHHoro H11m:e <Ppar

MeHTa Ko,a;a? 

var  ninj al  = 

whoArnI :  func t i on ( )  { 

return  thi s ; 

} 

} ; 

var  ninj a2  =  { 

whoArnI :  ninj a l . whoArnI 

} ; 

var  ident i f y =  ninj a2 . whoArnI ; 

a s sert ( ninj a l . whoAmI ( )  

ninj a l ,  " ninj a l ? " ) ; 

a s sert ( ninj a 2 . whoAmI ( )  

ninj a l ,  "  ninj a l   again ? " ) ; 

as sert ( ident i fy ( )   ===  ninj a l ,   " n i nj a l   again? " ) ; as sert ( ninj a l  . whoAmI . ca l l  ( n inj a2 )  ===  ninj a2 ,  "ninj a2  here ? " ) ; 
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S.  KaKtte yTsep)l(�eHtt51 npoii� np11 BhmOJJHeHtttt np11se�eHHoro Htt)l(e cppar

MeHTa KO�a? 

func t i on  N i nj a ( )  { 

thi s . whoAmI  =  ( )   =>  thi s ; 

var  ninj a l   = new  Ninj a ( ) ; 

var  ninj a2  =  { 

whoAmI :  ninj a l . whoAmI 

} ; 

a s sert ( n i nj a l .  whoAmI ( )   ===  ninj al ,  " n inj al  he re? " ) ; as sert ( n i nj a2 . whoAmI ( )   ===  ninj a2 ,  " n i n j a 2   here? " ) ; 6.  KaKtte YTBep)l(�eHtt51 npoii� nptt BhIIlOJJHeHMH np11se�eHHoro Htt)l(e cppar

MeHTa KO�a? 

func t i on  Ninj a ( )  { 

this . whoAmI  =  funct i on ( )  { 

return  thi s ; 

}  . bind ( th i s ) ; 

var  ninj a l   = new  Ninj a ( ) ; 

var  ninj a 2   =  { 

whoAmI :  ninj a l . whoAmI 

} ; 

as sert ( n i nj a l . whoAmI ( )  

ninj a l ,   " n inj a l   her e ? " ) ; 

as sert ( ninj a2 . whoAmI ( )  

ninj a2 ,  " ninj a2  he re? " ) ; 







c/JyuKY,UU aflfl 

3aM/btKa1-lUR u o6Jtacmu 

euauMOCmU 

B  9i'o'1 rna·ee ... 

• ·  TI pHMeHeHHe 3aMbIKaHHH ,ll,J'UI· ynpou�eHHJI paspa6oTKH se6-nptt

JIO)J{eHHH 

•.  0TCJie)J{HBaJ-�He pa6oTbl i'iporphMM HajavaScript C nOMOUi,�� KOH

TeKCTOB BbITIOJIHemm. 

•  0TCJJe)K.HsaHHe o6JiacTeM: BH�ltMOCTH nepeMeHHhIX c noMOIU:hIO 

JieKcHqecK11x cpe� 

•  Ilpe�cTaBJieHMe 0 TMITax rrepeMeHHbIX 

•  l1ccJie�oBattHe rrp11m:i;1ma �eikTsm1 3aMhn<aHHM 

3aM'bl1W'liUJI, - 3TO orrpe�emIIOI11ee 513blKOBOe cpe�CTBO JavaScript, TeCHO CB513aH

HOe c cpyttKQH51MH, no�po6tto paccMoTpettHbIMH B npeJ�h1�yu�11x rnasax.  HecMoTp51 

Ha TO qTo MHOrtte pa3pa60TqJ.1KH npHJIO)KeHHH Ha JavaScript mm1yr KO� 6e3 51CHoro npe�cTaBJieHH51 0 npeHMYIIIeCTBaX 3aMbIKaHHH' IIOCJieJ�HHe He TOJlbKO IlOMoraIOT co

KpaTHTb o6beM 11 YMetthUIHTh CJIO)KHOCTh rrp11KJia�1-10ro 1<0�a,  Tpe6y10I11eroc51 �JI51 

BHe�peHJ151 6oJiee pa3BHTbIX cpe�CTB, HO 11 Il03BOJI51IOT �eJiaTb TO,  'ITO rrpocTO He

B03MO)J{H0 HJIH CJIHUIKOM CJIO)l(HO ocy1I1eCTBHTh 6e3 HHX. Hanp11Mep, pemttTb JII0-6h1e 3a�aLm, CB513aHHbie c o6paTHbIMH Bbl30BaMH, BI<JIIO'la51 o6pa6oTKY co6hITHH HJIH 

aHHMaQHIO, 6bIJIO 6h1 3tta'IHTeJihHO TPY�Hee 6e3 3aMhmaHHH, a �pyrtte 3a�aLJH spo�e IIOMep)l(KH 3aKpb!TbIX o6beI<THblX rrepeMeHHbIX 6b!JIH 6bI npocTO HeocyI11eCTBHMbL 

Btte�pettHe 3aMhIKaHHM H cnoco6hI HanHCaHH.fl c HX IlOMOillbIO I<O�a OKOH'laTeJibHO 

orrpe�eJIHJIO rrepcneKTHBY JavaScript KaI< 513bII<a rrporpaMM11posattm1. 
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ITo TpatJ:HUHH 3aMblI<aHH51 Bcerf);a cqHTaJIHCh HCKJnoqHTeJihHO cpetJ:CTBOM 513hIKOB 

cpyHKJJ;HOHaJibHOro  nporpaMMHpoBaHirn,  H  H03TOMY oco6eHHO npHBeTCTBOBaJIOCb HX BHetJ:peHHe B n paKTHKY MaccoBoiI pa3pa6oTKH np1rno)J(eHHH. Tenepb 3aMbII<aHH51 

npoHHKJIH  BO  MHOJ'He  6H6JIHOTeKH JavaScript  H tJ:pyrtte  pa3BHTbie  KOf);OBhie  6a3bl 6Jiarof);ap51 HX cnoco6HocTH cyII1ecmeuuo ynpoII1aTb CJIO)J(Hbie onepauHH. 

ITo6oqHo 3aMhU<aHH51 OKa3hIBaIOT BJIHHHHe na o6JiaCTH BHtJ:HMOCTH BjavaScript. 

l1MeHHO II03TOMY Mbl HCCJie�eM B 3TOH rnaBe npaBHJia co6JIIOf);eHHH o6JiaCTH BHf);H

MOCTH, npHHHTble BjavaScript, ytJ:eJIHB oco6oe BHHMaHHe llOCJie/J,HHM /J,OilOJIHCHHHM 

aToro .H3hIKa.  3To  noMo:>KeT BaM JIYqrne  noH.HTh BHYTpeHHHH MexaHH3M f);eticTBH51 

3aMbIKaHHH. 

3HaeTe m1 Bbl? 

CKO/lbKO  0611aCTei1  B11A11MOCTl1  MO>KeT 6b1Tb  y  nepeMeHHOi1  11/111  MeTOAa  11  KaKOBbl OHl1? 

KaK11M o6pa30M orc11e>1<11s a10rCR 11AeHrn<j>11KaTOpb1 11  11x 3Ha4eH 11R? 

Yro  raKoe  113MeHReMaR  n epeMeHHaR  11  KaK11M  o6pa3oM  oHa  onpeAe/lRercR  s  Java Script? 

5  1 06w.ee npeACTaeneHMe 0 33MblK3HMSIX 

. 

. 

3a.M'bt1Cauue npetJ:OCTaBJI5leT cpyHKQHH f);ocryn K BHeIIIHHM n o  OTHOIIleHHIO K Hett nepeMeHHblM H Il03BOJI5leT MaHHll:YJIHpOBaTb HMM. 3aMhIKaHH51 ti:eJiaIOT /J,OCTYrIHblMH 

M51 cpyHKQHH nee nepeMeHHble,  a TaK:>Ke tJ:pyrtte t:PYHKUHH, KOTOpb!e OKa3bIBaIOTCH 

B o6JiaCTH BHtJ:HMOCTH BO npeM51 ee onpe1J,eJieHHH. 

Bbl,  sepORTHO, y>Ke 3HaKOMbl  c  noHRrneM 0611acrei1 B11A11MOCTl1,  HO Ha  BCRKl1i1  c11y4ai)i nORCH l1M, 4TO 0611acmb 8UOUMOcmu o npeAellReT AOCTyn HOCTb ( 111111 TaK  Ha3blBaeMylO 8UOUMOCmb) 11p,eHrn<j>11 KaropoB B onpeAelleH H blX 4aCTRX nporpaMMbl. 0611acrb Bl1Al1MOCTl1  R B/lReTCR  HeOTbeM/leMOi1  4aCTblO  n porpaMMbl,  rp,e  on peAe/leHHOe 11MR 

n p l1 BR3aHO K KOHKpeTHOi1 nepeMeHHOi1. 

Ha nepnb1ti B3rJl5I/J, noHHTHe 3aMhIKaHH51 Ka)J(eTcH BllOJIHe HHTYHTHBHhIM ,  HO He CJie�eT 3a6h1BaTh,  �ITO o6b51BJieHHa51 t:PYHKl\11.H  MO)J(eT 6hITb Bbl3BaHa B JII06oti IIO

CJietJ:yIOIIIHH  MOMeHT,  f);a)J(e  nO(,J/R BbIXOf);a H3  o6JiaCTH  BHtJ:HMOCTH,  B  KOTOpoiI  OJ-Ia 6bma  o6b51BJiena.  3To  noH51THe,  BepoHTHo,  Jiyqrne  Bcero  no51c1-111Tb  Ha  npttMepe KOHKpeTHOrO KOf);a.  Ho npe)l<f);e  qeM nepettTH K KOHKpenibIM npttMepaM,  KOTOpbie HOMO� BaM pa3pa6aThIBaTh 6oJiee H3HIIIHYIO aHHMaQHIO B npttKJiaf);HOM KOf);e HJIH 

onpe1J,eJI5ITb 3aKpblTbie CBOHCTBa ofrheKTOB, pacCMOTpHM He60JiblIIOH npttMep I<OIJ,a H3 JIHCTHHra 5 . 1 . 

nVICn1Hr 5 . 1 .  npoCTOe 38MblK8HVle 

var  outerValue  =  "ninj a " ; 

OnpeAenHTb nepeMeHHYIO s rno6anbHoii o6naCTH BHAHMOCTH 

funct ion  outerFunct ion ( )  { 

06bl'IBHTb 4>YHK4HIO B rno6anbHOH o6naCTH BHAHMOCTH 
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a s sert ( outerValue 

" ni nj a " , " !  can  see  the  ninj a . " ) ; oute rFunct i on ( ) ; 

3anyCTl!Tb <l>YHKLIKIO 

B  np1rne,n;eHHOM  Bhnue  npocToM  np11Mepe  Ko,n;a  nepeMeHHa.H  out e rValue  11 

cpyHKQIHI outerFunction ( )  o6'h.HBJUIIOTC51 B o,n;Hoii 11 TOH )Ke 06JiacT11 Bl1,ll;l1MOCTl1 

(n ,1J;aHHOM cJiyqae B  rno6aJihHoi1) .  IToCJie  aToro cpyttKQ11.H  out e r Funct i o n  ( )  BhInoJIHHeTc.H. 

KaK TIOKa3aHO Ha p11c. 5. 1 ,  nepeMeHHa51 outerVal ue ,ll;OCTYflHa )J;JI5I )J;aHHOH cpyttK

Q11H. TaKoii KO)]; BaM,  nepoHTHO, np11xo,1J;HJIOCh n11caTh He pa3, )J;a)l{e He oco3HaBM, 

'ITO Bbl HeBOJibHO C03,ll;aBaJIH 3aMbIKaHHe ! 

®A simple closure 

x 

!  +- ,  C  ,  127.0.0.1 :8080/ninja2e/chapte ...  (:·  E  · 

- ---- -

---

•.  -1 

•  I  can see the ninja. 

PMC.  5.1. ,ll,aHHaR  <l>YHKl..\VIR 06Hapy>1<11111a H V1HA3R, CKpb1saswerocR s npeAe11ax n pocroi4 BV1AV1Mocrn 

I1p11Be,1J;eHHbIH BbIIIIe npttMep, IIO-BH,1J;l1MOMY,  He oco6eHHO BnelJaTJI5IeT 11 ,ll;(l)Ke He y)J;ttBJIHeT. ITepeMeHHM oute rValue 11 cpyttKQl1H out erFunc t i on ( )  o6'hHBJieHhI B rno6aJibHOH 06JiacT11 B11,ll;HMOCTl1,  KOTopM soo6me He noKH)J;aeTC51  (,ll;o Tex nop, noKa BhUIOJIHHeTC51 npwJioJKeH11e ) ,  11  noaToMy He y,1J;11B11TeJihHO, 'ITO  nepeMeHHM 

CYIIIeCTByeT B )J;aHHOH 06JiacT11 Bl1,ll;HMOCTH 11 no-npe)l{HeMY ,ll;OCTYflHa M51 cpyHKQ1111. 

Ho HecMoTp.H Ha HaJI11q11e 3aMhIKaH11.H, ero npe.ttMYI�ecTsa B )J;aHHOM npttMepe noKa eme HeHCHbI. YcJIO)l{Hl1M HeMHoro npwMep, KaK noKa3aHo B JI.ttcT11Hre 5.2. 

n111cT111Hr 5.2. EIJ.\e OAlltH np11tMep 3aMblKaHlltH 

nycraA nepeMeHHaA, KOTOpaA 

06bllBltTb 

· 

var  out e rValue  =  " samurai " ; 

np11MeH11erc11 B AanbHeiiweM 

B rene <l>YHKL!KK. 

06bRBMTb BHyrpeHHIOIO <l>YHKLIMIO B rene <l>YHKL!Klt 06nacrb 

outerFunction () . nepeMeHHall innerValue HaXDAMTCR 

BHAMMOCTM 3TOH 

nepeMeHHOH _. var  innerValue  =  " ninj a " ; 

orpaHM1111aaercR 

funct i on  inner Function ( )  { 

renoM <l>YHKLIKK, 

as sert ( outerValue 

" s amura i " ,   " I   can  see  the  samurai . " ) ; II  003TOMY OHa 

assert ( innerValue  === "ninj a " ,   " I  can  see  the  ninj a . " ) nepeAenaMK 

AaHHOH <l>YHKL!ltK 

CoxpaHKTb CCblnKy Ha <l>YHKLIKIO innerFunction ( ) 

later 

i nnerFunct ion; 

a nepeMeHHOM later. 3ra nepeMeHHaR HaXOAl1TCR 

B rno6anbHOH 06nacr11 B11A11MOCTl1, '!TO Aaer B03MOlK

HOCTb Bbl3BaTb B AanbHei1weM AaHHYIO <l>YHKLIKIO 
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1:/acm'b II. IIpeiJcmasJteuue o ¢ynK'lf,WlX 

Bbl3BaTb cj)yHKLVllO OU terFunction ( ) ' 'ITO np11BeAeT 

outerFunct ion ( )  ; 

K C03AaH1110 cj)yHKL\1111 innerFunction ( )  11 np11caa11eaHi.t10 

ccb1nK11 Ha Hee nepeMeHHOH later 

later ( ) ;   I Ee Henb3R Bbl3BaTb HenocpeACTBeHHO, TaK KaK o6naCTb ee BllAllMOCTll 

{a raK>Ke nepeMeHHOH innerValue) He BblXOAllT 3a npeAenbl cj)yHKL\1111 

Bbl3BaTb cj)yHKL\lllO innerFunction 

outerFunction ( )  

()  11epe3 nepeMeHHYIO later. 

I1poaHaJIH3ttpyeM  KO.rr; H 3  cpyHKQHH  inner Funct ion ( )  B  rrp11Be,z:i;eHHOM Bbillle rrpHMepe H rrorrpo6yeM errporH03HpoBaTb, 'ITO rrpH 3TOM MO)l(eT rrpoH30HTH. 

•  I1epBoe YTBep)K)J;eHHe, 6e3yeJIOBHO, .ll;OJI)l(HO rrpoi1TH, rrocKOJihKY rrepeMeHHaJI out e rValue HaxO.ll;HTOI B rno6aJibHOH o6JiaeTH BH,ll;HMOeTH H .z:i;oeryrrHa rro

BCIO�. A 'ITO )l(e BTopoe YTBep)l(.z:i;eHtte? 

•  <l>yttKQHfl innerFunction ( )  BbIIIOJIHfleTcfl noc.rtecpyttKQHH outerValue outer Funct i on ( )  6Jiaro.z:i;ap51 KOIIHpoBaHHIO eebIJIKH Ha Hee B rno6aJibHYJ:O eebIJII<y, eoxpaHHeMYIO B rrepeMeHoi1 later. 

•  Kor.rr;a  BhmomrneTefl cpyHKQHR  i nnerFunct ion ( )  ,  o6JiaeTb  BH.ll;HMOeT11  B 

cpyttKQHH outer Function ( )  y)l(e rroK11HYTa H He.z:i;oeryrrHa Ha MOMeHT BbI30Ba 3TOH cpyHKQ11H ITO ecbIJIKe B rrepeMeHHOH l a t e r. 

•  CJie,z:i;oBaTeJibHO,  MO)l(HO  6b1JI0 6b1 e rroJIHOH yBepeHHOCTbIO rrpe.z:i;rroJIO)l(l1Tb, 

'ITO  BTopoe YTBep)l(.z:i;eHHe  He  rrpoH:.z:i;eT,  rroeKOJihKY 3Ha'leH11e  rrepeMeHHOH 

innerVal ue He orrpe.z:i;eJieHo (undef ined) , �e TaK JIH? 

TeM He MeHee TeeT rrpoxo,z:i;HT yerreurno, KaK rroKa3aHo Ha pttc. 5.2. 

®A not so simple closure 

x 

__  1 2 7  .0.0.1 :8080/ninja2efchapte ...  '{..{ 

-

•  I  can see the samurai. 

•  I can see the  ninja. 

PHC.  5.2.  H eCMOTPR  Ha  nonblTKY  CKpblTbCR  BO 

BHyrpeH He!;i cPYHKU,"1"1, H"1HA3R o6Hapy>t<eH ! 

KaK )l(e TaKoe B03MO)l(HO? KaKHM qy.z:i;oM rrepeMeHHaJI innerValue see eII1e .z:i;oeTyrrHa 11 cYIIIeeTByeT rrptt BbIIIOJIHeHH11 BffYTpeHHei1 cpyHKQ1111 rroeJie Toro, KaK MbI y)l(e .z:i;aBHO BblllIJil1 113 o6JiaeTH Bl1.11;11MOeTH,  B KOTopoH: OHa 6bIJia eo3,z:i;aHa,? 0TBeT, pa3YMeeTC51, eJie�eT HeKaTb B 3aMbIKaHHflX. 

I1pH o6bflBJieHHH BffYTpeHHeH cpyHKQHH inner Function ( )  BO BHellIHeH cpyHK

QI·rn  6hIJIO  orrpe.z:i;eJieHo  ee  0605IBJieH11e,  a  TaKMe  o6pa3oBaHo  3aMbIKaHHe,  oxBa

TbIBaIOII1ee  He TOJibKO 3TY cpyHKQHIO,  HO  H  Bee nepeMeHHble,  HaXO)J;5III1Hee51 B  06-
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JiacTH ee  s11,a;11MOCTH  ua MoMeum  06MoJ1.euUfl ,a;attttoM: <flyttKQHH.  Kor,a;a )Ke  <flyttKQHJI i nnerFunct i on ( )   BblllOJIH.HeTCJI ,  ,a;a:a<e  noCJle ¢aKTHqecKoro SbIXo,a;a H3 o6JiaCTH 

SHlJ;HMOCTH,  s  KOTopoM:  OI-Ia  6hIJia o6oJISJieHa,  OHa  no-npe)l{HeMy  HMeeT ll;OCTYU K 

3TOM HCXOll;HOM 0611aCTH SHll;HMOCTH qepe3 CBOe 3aMbIKaHHe (pHc. 5.3) . 

B 3TOM, co6cTseHHO, 11 cocTOHT npHHQHn ,a;eilcTsHJI 3aMbIKaHHM. OttH o6pa3yIOT 

"3aIUHTttyIO o6oJioqKY"  SOKpyr ¢YHKQHH H  nepeMeHHbIX,  Haxo,a;.HIUHXCJI s o6JiaCTH 

ee SHll;HMOCTH Ha MOMCHT ofrbJIBJICHHJI ,a;aHHOM <flyttKQHH, H 6Jiaro,a;apJI 3TOMY y Hee HMeeTCJI see Heo6xo,a;HMOe wrn SblllOJIHCHHJI. 3Ta "o6oJioqKa", oxsaTbIBaIOIUaJI KaK 

caMY <flyttKQHIO, TaK H ee nepeMeHHhie, ocTaeTCJI ,a;o Tex nop, noKa cymecTsyeT caMa 

<flYHKQHJI. 

I1 XOTJI scJI 3Ta CHrttarypa He cpa3y BH,a;Ha (se,a;h He cymecTsyeT o6oeKTa 3aMhIKa

HHJI, co,a;ep)l{amero BCIO 3TY i-rn¢opMaQHIO, KaK MO)l{HO 6bIJIO 6bI npe,a;noJIO)l{HTb) , TCM He Mettee, TaKOM crroco6 coxpaHeHHJI HH<flopMaQMH M o6pameHHJI K HeH Tpe6yeT npHMbIX 3aTpaT.  He cJie,a;yeT, o,a;ttaKo, 3a6brnaTb, qTo Ha sCJIKYIO ¢yi-1KQHIO, noJiy

�1a10myIO ,a;ocTyn  K no,a;o6HOM m-I¢opMaQMH qepe3 3aMbIKaHHe,  B03JIO)l{CHO  6peMJI HeCTH 3TY HH<flopMaQHIO. CJie,a;onaTeJibHO, 3aMbIKaHHJI He cso6o,a;HbI OT tt3,a;ep)l{eK, xoTJI OHH H  KpaM:tte y,a;o6HhI. Be,a;h BCIO 3TY HH<flopMaQHIO HY)l{HO xpattHTb s onepa

THBHOM naMJITH ,a;o Tex nop, noKa HHTepnpeTaTopy JavaScript He cTaHeT coseprneH

HO JICHO, qTQ OHa 60JibIIIC He tty)I<Ha M ee MO)l{HO 6JiaroTIOJIYqHo co6paTb B "Mycop", HJIH )Ke ,a;o Tex nop, noKa He 3aseprnttTCJI Bbirpy3Ka cTpaHHQbI. 

funct ion 

innerFunc t i o n  ( )  

( . . .  ) 

PHC. 5.3.  noA06HO 3aw,111rnoiii 0601104Ke, 3aMbl

KaH"1e <j>yHKL\"11'1 innerFunction ()  coxpaHReT 

nepeMeH H ble B  0611acrn  ee  B"1A"1MOCT"1  AO  Tex nop, noKa cyw,ecrsyer caMa <j>yHKL\"1R 

BnpoqeM, 3TO e1l(e He see, qTo cJie,a;oBaJIO 6b1 CKa3aTb o nttyrpettHHX MexaHH3Max 

,a;ei1CTBH5I 3aMbIKaHMM. Ho npe)l{,a;e qeM HCCJie,a;osaTh MexaHM3MbI, KOTOpbie aKTMBH-3HPYIOT 3aMbIKaHHJI, paccMOTpHM npHMepbl HX npaKTH�IeCKOro np11MeI-1eHMJI. 
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l/ acrn'b II.  npeocrnaBJU!'liUR 0 <fiY'1i1C1J,URX 

5.2. npMMeHeHMe 33MblK3HMM Ha npaKTMKe 

ltlTaK, Mbl pacCMOTpem1 B o6u�ttX qepTax, �ITO co6oi1 npe,n:cTaBJUIIOT 3aMbIKaHH51 

H I<aK OHH ,n:ettCTBYIOT. A Tenepb nOK<l)l(eM, KaK OHH npttMeH5IIOTC51 Ha npaKTHKe nptt pa3pa6oTKe  npttJJmKeHHH  Ha JavaScript.  Y,n:eJJHM  noKa  qTO  OCHOBHOe  BHHMaHHe npaKTHqeCKHM BonpocaM  H  BbirO,n:aM  OT npttMeHeHH51 3aMbIKaHHH. ,UaJJee B 3TOH 

rnaBe Mbl CHOBa paCCMOTpHM Te )Ke caMbie npttMepbI npttMeHeHH51 3aMbIKaHHH, qTo6bI BhrnCHHTh BHYTpeHHHe MexaHH3MhI HX ,n:ei1cTBH51. 

5 . 2. 1 .  "1MMT3U.MH 33KpblTblX nepeMeHHblX 

Bo MHOrttx 513hIKax nporpaMMttpoBaHH51 npttMeH5IIOTOI 3mcp'btm'bte nepe.Me'li'li'bte -

CBOHCTBa o6oeKTa,  CKpb!Tbie OT BHernuero Mttpa. 9To 513bIKOBOe cpe,n:CTBO y,n:o6HO 

,n:;rn Toro, qT06h1 1-1e neperp�aTh noJJh30BaTeJiei1 o6oeKTOB HeHy)l{HhIMH no,n:po61-10-CT5IMH peaJJtt3a�HH nptt ,n:ocTYfle K o6oeKTaM tt3 ,n:pyrttx qacTet'1 1<0,n:a. K CO)f(aJJeHHIO, B JavaScript OTCYTCTByeT co6crneHHaJI rroMep)l{Ka 3aKpbIThIX nepeMeHJ-IhIX. Ho, 11c

IIOJib3Y51 IIOH5ITHe 3aMbIKaHH51, Mhl MO)f(eM BCe-TaKH ,n:o6ttTbC51  IIOXO)l{ero H BilOJIHe rrptteMJieMoro pe3yJJhTaTa, KaK ,n:eMOHCTpttpyeTCH B npttMepe KO,n:a H3 JJHCTHHra 5.3. 

n111cTlllHr 5.3. np1116n111JKeHHOe npeACT8BneHl/le 38KpblTblX nepeMeHHblX 

C nOMOl14blO 38Mb1K8HlllM 

06bRBHTb KOHCTpyKTop 

06bRBltTb nepeMeHHYIO B cjlyHK41tlt·KOHCTpyKTOpe. 0611aCTb BHAltMOCTlt 3TOH 

o6beKTOB THna Ninja 

nepeMeHHOM orpaHH'fHBaeTCR TellOM KOHCTPYKTOpa, nonoMy OHa OK33blBaeTCR 

L 

"aaKpblTOH" nepeMeHHOM. 0Ha nocnyJKHT AJ1R nOAC'feTa KO/llt'feCTBa /lOJKHblX 

� 

BblnaAOB, CAellaHHblX HltHA3R 

CD3AaTb MeTOA AOCTyna K nOAC'fery /lOJKHblX BblnaAOB. 

+  funct i on  Ninj a ( )   { 

nepeMeHHaR feints HeAOCyYnHa aa npeAe11aM1t 

var  feints  =  0 ; 

KOHCTPYKTOpa, n03TOMY ee 3Ha'feHHe AOCyYnHO TO/lbKO 

thi s . getFeints  = funct i on ( )  { 

AJ1R 'fTeHMR 

return  feint s ; 

npoTeCTltpOBaTb  } ; 

06bRBHTb MeTOA AllR HHKpeMeHTltpoeaHHR 3Ha'feHHR 

KOA, C03AaB 

thi s . fe int  =  funct ion ( )  { 

nepeMeHHOH feints. 310 aaKpbtTaR nepeMeHHaR, 

cHa'fa11a 

3K3eMnnRp 

fe int s + + ; 

no3TOMY e e  3Ha'feH11e HltKTO H e  MOll<eT 113MeHHTb 

o6beKTa nma 

L  } ; 

6e3 paapeweHltR. noCTOpOHHMM npeAOCT3B/1ReTCR 

orpaH1t'feHHblH AOCyYn K Heii iiepe3 MeTOAbl 

Ninja 

Bbt3B3Tb MeTOA feint ( ) '  B KOTOpOM HapaU\HBaeTCR nOAC'leT 

var  ninj a l   =  new 

Ko111t>1eCTea 11oll<Hb1x ebmaAOB co CTopoHbl H1tHA3R 

-

ninj a l .  feint ( ) ; 

KorAa HOBblH 

npoeepHTb, MOll<HO /lit nOllY'!HTb npRMOH AOCyYn K nepeMeHHOH 

o6beKT ninJa2 

co3AaercR 

as sert ( n inj a l . fe int s  ===  unde fined, 

c noMOU\blO KOH· 

" And  the  private  data  i s   inaccessible  to  us . " )  ; CTpyKropa 

assert ( ninj a l . getFeints ( ) ===  1 , 

� 

o6beKroe rnna 

. 

. 

" We ' re  able  t o   acce s s   the  i nt e rnal  fe int  count . " ) ; Nin] a, OH 

nOl1Y'!3eT CBOIO 

"3aKpblyYIO" nepeMeHHYIO YA

� 

3110Cb lt3MeHltTb, 

�

nepeMeHHyio var  n i n j a 2   = new  N i n j a ( ) ; 

HecMorpR Ha orcyrCTBHe npRMoro Aocryna K Heii 

feints  L  assert ( ninJ a2 . getFeint s ( ) ===  0 , 

" The  second  ninJ a  obJ ect  gets  i t s   own  f e i nt s   variable . " ) ; 
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B np11Mepe 1m)J,a 113 Jil1CTl1Hra 5 . 3  C03)J,aeTCJI cpyHKU:l1JI ,  cJiy.)l<arn:aJI B Ka'IeCTBe KOHCTPYKTopa o6'beKTOB T11na N i n j a .  flp11MeHe1-me cpyHKu;1111  B  Ka'IeCTBe KOH

CTPYKTopa paccMaTp11BaJIOCh B rnaBe 4 11 6y)J,eT npo)J,OJDKeHo B rnaBe 7. A )J,o Tex nop 

)J,OCTaTO'IHO HanOMHl1Tb,  'ITO eCJil1 yKa3aTb KJIIO'leBoe CJIOBO new np11 o6parn:eH1111 

K cpyHKIJ;l111,  TO  6y)J,eT C03)J,aH  8K3eMnJIJIP HOBOro o6'beKTa,  a cpy1-mu;1rn - Bbl3BaHa c HOBbIM o6'beI(TOM B Ka'IeCTBe ee KOHTeKCTa, CJiy)l(a )J,JIJI aToro 061,eKTa B Ka'leCTBe KOHCTpy.I<Topa. C11e)J,0BaTeJihHO, CCbIJIKa this B TeJie cpyHKu;1111 yi<a3bmaeT Ha noJiy

'IeHHhIH aK3eMilJIJIP HOBoro o6'beKTa. 

B  caMoM  KOHCTPYKTope MH xpaHeH11JI cocTOHHl1JI onpe,11,eJIJieTCJI  nepeMeHHaJI feints.  flpaB11Jia  co6JIIO)J,eHl1JI  o6JiaCTl1  BH)J,11MOCTl1  B JavaScript  orpaHl1'Il1BaIOT 

,11,ocrynHOCTh aTOH nepeMeHHOH e npeJe;iax KOHCTPYKTopa. qT06b1 noJiy'I11Tb ,11,ocryn K 3Ha'leHl1IO )J,aHHOH nepeMeHHOH 113 KO)J,a 3a npe,11,eJiaM11 o6JiaCTl1  ee  Bl1)J,11MOCTl1, B paccMaTp11BaeMoM 3,11,ech KO)J,e onpe,11,eJIJieTCJI ,11,emoJ Jocmyna get Fei n t s  ( ) ,  c  no

MOlll.bIO  KOToporo  MO)l(HO  TOJibKO  npo•mTaTb  3Ha"IeH11e 3aKpbITOH  nepeMeHHOH, KaK noKa3aHO HlDKe. (MeTO,TJ;bI )J,OCTyna 3aqacry10 Ha3bIBaIOT MemoJaMu-nMyitameJlR.MU 

11Jil1 npocTO "nOJIY'IaTeJIJIMH".) 

funct ion  Ninj a ( )   { 

var  feint s  =  O ; 

t h i s . getFeints  =  funct ion ( )  { 

return  feint s ; 

} ; 

thi s . feint  =  function ( )  { 

feints++ ; 

} ; 

2l:aJiee peaJI113yeTCH MeT0,11; feint ( )  )],JUI HOJIHOIJ;eHHOro KOHTpOJISI Ha)], 3Ha'-IeHHeM nepeMeHHOH feint s .  B peaJihHOM npHJIO)l(eH1111 aTo MO)l(eT 6bITh I<aKoi1-H116y,11;h MeT0,11;,  peaJiiny10rn:11:H  6113HeC-JIOr11Ky,  a B ,TJ;aHHOM CJiy<Iae OH rrpocTO  11HKpeMeHTl1-pyer 3Ha•1eH11e rrepeMeHHOH feints. 

KaK TOJibKO KOHCTpy.KTOp 3aBeprn11T CBOIO pa6oTy,  ,l\J!JI BHOBb C03,TJ;aHHOro 061>eI<Ta ninj a l  MO)l(HO Bbl3BaTb MeT0,11; feint ( ) : var  n inj a l   = new  Ninj a ( ) ; 

ninj a l . feint ( ) ; 

KaK ITOKa3bIBaIOT TeCTbl B )J,aHHOM np11Mepe  KO)J,a,  c  HOMOlll.blO  MeTO)J,a ,TJ;OCTytla MQ)KHO  110JlY'Jl1Tb  31-la'llenue 3aKpbITOH  nepeMeHHOH,  HO He npJIMOH ,TJ;OCTytl  K Hett. 

8To rrpe,IJ;OTBparn:aeT HeKOHTPOJI11pyeMbie 113MeHeHl1JI 3Ha'IeHl1JI nepeMeHHOH, TaI< I<aK eCJil1 6bI OHa 6bJJia HOJIHOIJ;eHHOH 3aKpblTOH  nepeMeHHOH •  .n:aHHaJI c11ryau;11n HarJIJI)J,HO Il0Ka3aHa Ha p11c. 5.4. 

flp11MeHJIJI 3aMbII<aHl1Sl, MO)l(HO coxpaHJITb COCTOSIHl1e o6'heKTa THna Ninj a B Me

TO)J,e, He rrpe,IJ;OCTaBmrn npJIMOH )J,OCTytI K 3TOMY COCTOJIHHJO IlOJib30BaTeJIIO MeTo;_i;a. 

Be)J,b  nepeMeHHaJI  feints )J,OcrynHa MJI m-iyrpeHH11x MeTO)J,OB qepe3 11x 3aMhIKa

Hl1JI, HO He ,ll;JIJI I<O)J,a, HaXO,IJ;Jilll.erocJI 3a rrpe,I1;eJiaM11 I<OHCTPYI<Topa. 
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CJacrn'b II. IIpeacrnaeJtRHue o ifiymc?&u.Rx 

Bo sHewHei1 o6nacrn BV1AV1Mocn1 

nepeMeHHasi feints HeAocrynHa 

3K3eMnnsip o6beKTa 

nepeM9HHaS1 feints AOCrynHa 

AOCryneH Yepe3 

AflS1 M9TOAa feint ( )  , TaK KaK 

nepeMeHHYIO n i n j a  

oHa cyll.\ecrnyer s 3aMb1KaHV1V1 

� var feints 

instance 

feint 

function ( )  { )  

PHC. 5.4. CoKpblTl-18 nepeMeHHOi1 B KOHCTpyKTope A8/laeT ee H8AOCTynHOi1 BO BH8WHei1 

0611acrn  B11A11MOCrn,  HO OHa no-npe>KHeMy CYll.\8CTByeT  11  HaAe>KHO 3aw,11w,eHa B  3a

MblKaH"1 "1  

,lJ:aHHbIH  npttMep  pacKpbIBaeT  06'beKTHO-op11eHTttpoBaHHbIH  xapaKTep  Java

Script, KOTopb1i1 6y,ll,eT 6oJiee yrny6JieHHO ttccJie,ll,oBaH s rnase 7. A noKa y.ll.eJIHM oc

HOBHoe BHHMaHHe .ll.pyroMy THTIHLIHOMY npuMepy rrpttMeHemur 3aMbIKattwi1. 

5 . 2 . 2 .  np"1MeHeH"1e 33MblK3H"1M np"1 o6paTHblX Bbl3083X 

Eme  O,ll,HO  rroJie3ttoe  rrpttMeHettwe  3aMbIKaHtt51  HaXO,ll,RT,  KOr)J,a  rrpHXO,ll,HTCR 

HMeTb ,ll,eJIO c  o6paTHbIMH  BbI30BaMH, T.e.  B TeX cJiyqMx,  KOr)J,a c}:>yHKQHH Bbl3hIBaeTCH B Heorrpe,ll,eJieHHbIH B ,ll,aJibHeihueM MOMeHT speMeI-rn. 3aqac1y1-0 B IIO,ll,06HbIX 

c}:>yHKQHJIX Tpe6yeTC.H ,ll,ocryn K s1-1eurnttM ,ll,aHHhIM. B npttMepe KO,ll,a tt3 JittCTttttra 5.4 

,ll,eMOHCTpHpyeTCJI C03,ll,aHHe rrpocroi1 aHttMaQHH c IIOMOJ:UbIO Tai1Mepos H c}:>yHKQHH 

o6paTHoro BhI30Ba. 

n1.1cntHr 5.4. np11tMeHeH11te 3aMblKaHlltSI npllt o6paTHOM Bbl30Be 'fepe3 OnpeAeneHHblM 

npoMe>KYfOK epeMeH11t cpa6aTb1BaH11tR TaMMepa 

YcraHOBl1Tb C'lel'll1K AJlll OTCl1elKl1BaHl1R 

C03AaTb 311eMeHT, KOTOpblH rpe6yeTCA 

KOl111'1eCTBa TaKTOB (waros) aH11Ma41111 

OOABeprHyrb aH11Ma41111 

B re11e cl>VHKi.11111 anima tel t ( )  

� ! 

�

1111.\eTCR CCbl11Ka Ha 3TOT 311eMeHT 

i �:"boxl " >First  Box</ div> 

unct ion  animat e i t ( e l ement i d )   { 

var  e l em =  document . getElementByid ( el ement id) ;  · 

var  t ick  =  0 ; 
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06pa!Hb1i1 Bbl3DB 

var  t imer 

�  = set Interval (function () {  BcrpoeHHaA cjlyHKLV�A o6parHoro ona11Mepa npoif  ( t ick <  1 0 0 )   { 

Bbl30Ba, 3anycKa101143A nocne 

1tCXOAl1T 4epe3 

elem .  style . left  =  elem .  style . top  =  t i c k   +  " px " ; cpa5ar�iea-K3>KAble 10 MC. 

t ick++ . 

Hl1A T311Mepa 

B Te4eH11e 100 T3K-

' 

11 BblnOnHAIOL143A 3HltM3f.41tlO 

TOB KOppeKTHpy-

ercA nono>KeH11e 

e l s e   { 

3neMeHra 

clearinterval ( t ime r ) ; 

r 

"lepe3 100 T3KTOB T3H· 

asse rt ( t i c k   ===  1 0 0 , 

Mep ocraHaen11eaercA 11 

" T i ck  a cces sed  via  a  c losure . " )  ; 

npo113BOAATCR npoeep-

assert ( elem , 

KH c 14enb10 y6eAl1TbcA, 

" E l ement  a l s o   accessed  via  a  closure . " ) ; 4TO AnR BbmOnHeH11A 

as sert ( t imer , 

aH11Ma141111 AocrynHbl 

ece Heo6XOAl1Mble nepe-

" T imer  reference  a l s o   obta ined  via  a  closure . "   ) ; MeHHble 

} 

An11renbHOCTb HHTepeana epeMeH11 - napaMerp cjlyHK141111 

l '   l O ) ;  ""•----- setinterval ( ) . 06paTHblH Bbl30B AenaercA 4epe3 Ka>KAble 10 Mc animate It  ( " boxl " )  ; 

Bee roroeo, 4ro6b1 np11eecr11 

</script> 

3Hl1M3f.41110 B AeHCTBHe! 

Oco6oe BHHMam1e  cJie�eT  o6paTHTh Ha  npttMeHeHtte  B  KO.ll:e  113 JIHCTttHra 5.4 

e,ll;HHCTBeHHOH  aHOHHMHOH  ¢ytt KQHH,  yKa3bIBaeMOH  B  KaqecTBe  apryMeHTa ¢ YHK

QHH s e t inte rval ( )  .ll:Jl51 aHttMaQttH QeJieBoro aJieMeHTa pa3MeTKH div. ,UJJJI ynpaB

JieHHJI  npoQeccoM  aHHMaQHH  B  aToH:  ¢ yttKQIH I  qepe3  3aMblKaHtte  ,ll;OcrynHhI  Tptt nepeMeHHhie ( e lem, t i c k  11 t ime r). Bee TPH nepeMeHHhie (elem - MR ccbIJIKII Ha aJieMeHT MO,ll;eJIII DOM, t i c k - MR IIO.ll:cqeTa TaKTOB aHHMaQHH, t imer - MJI CChIJI

KII Ha TattMep) .ll:OJl)KHbl 6hITb .ll:OCTYilHhl Ha npOTJI)KeHIIII BCero BpeMeHII aHH:MaQUH 

H HaXO,ll;HTbC51 3a npe,ll;eJiaMH rno6aJibHOH  o6JiaCTII BH.ll:HMOCTH. 

Ho KO.ll: II 3  ,ll;aHHOro npttMepa 6y.ll:eT pa6oTocnoco6HblM II B TOM CJiyqae,  eCJIH BbIttecrH  ynoMJIHYThie  Bhillle  nepeMeHHhie  H3 ¢ YHKQHH animate I t  ( )   B rno6aJibttyIO 

o6JiaCTh BH.ll:HMOCTII. A 3aqeM )Ke TOr.ll:a nO.ll:HIIMaeTcJI  BCJI  aTa llIYMHxa o TOM,  qTo6hl He 3acop5ITb rn o6aJibHyro o6Ji aCTb BII,ll;IIMOCTH? 

I Tonpo6yH:Te BbltteCTII 3TH nepeMeHHbie s rno6aJibHyro 0611aCTh BH.ll:IIMOCTII H y6e

.ll:HThCJI,  qTo  KO.ll:  H3  ,ll;aHHoro  npnMepa ocTaeTcJI  no-npe)l(HeMy  pa6oTocnoco6HbIM. 

3aTeM  BH,ll;OH3MeHIITe 3TOT  KO.ll:,  qT06hI OCYllleCTBHTb  aHHMaQIIIO .ll:Byx 3JieMeHTOB, BBe,ll;JI  eme  O,ll;HH 3JieMeHT  c  yttHKaJibHbIM  H,ll;CHTII¢ IIKaTopoM  H  Bbl3BaB ¢ yttKQIIIO 

animat e  I t  ( )  c 3THM H.ll:eHTII¢nKaTopoM cpa3y )Ke nocJie BhI3osa nepsoH: ¢yttKQ HH. 

11  ToTqac o6Hapy)l(ttTC51 cJie.ll:yromee 3aTpy.ll:tteHIIe:  ecJIH xpaHHTh  nepeMeHHbie s rn o6aJihttoH: o6JiaCTH BII.ll:HMOCTH,  TO .ll:JIJI  xa:J1Coou aHttMaQHH noTpe6yroTcJI  TPII oT

,ll;eJi bHhie nepeMeHHbie.  B npoTHBHOM cJiyqae OHH 6y.ll:YT nepecKaKHBaTb .ll:pyr qepe3 

.ll:pyra,  []bITaJICb HCil0Jlh30BaTh O,ll;IIH II TOT )Ke p51.ll: nepeMeHHbIX .ll:Jl51  OTCJie)KIIBaHII51 

MHOrHX COCTO.lIHHH. 

Onpe,ll;eJIJIJI  nepeMeHHhie s me.rt£ ¢ytt KQHII H ncnOJih3YJI  3aMbIKaHHJI,  qT06h1 C,ll;e

JiaTb lIX .ll:OCTynHhIMlI .ll:Jl51 ¢y1-IKIJ;HH o6paTHoro Bbl30Ba TaH:Mepa,  Ka)l(,ll;aJI  aHHMaQH51 

noJiyqaeT CBOH  "3aKpbIThIH" Ha6op nepeMeHHhIX ( pnc.  5.5) . 
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KalK,[laR aH111Mat.1111R nonyYaer 

CBO� 3aKpblTbl�  Ha6op 

nepeMeHHblX B 3aMblKaHlifRX 

var  elem; 

AflR HYlK,Q 06pa6orY111Ka 

var  t i c k ; 

var  time r ; 

function ( )  I  , ,  ,  } 

var  elem; 

var  tick; 

var  timer; 

funct i on ( ) { . , , }  

var  elem; 

var  t i c k ; 

var  time r ; 

\ 

function ( )  ( ,  ,  . } 

\  3TOMY 3K3eMnmipy ¢YHKLll!flif 

H6AOCrynHbl nepeMeHHble 

1113 APYrlilX 3aMb1KaH111� 

KaK,  snpoYeM, 111  3TOMY 

3K36MnnRpy ¢YHKLll!flif 

Pi.ic.  S.S.  CoxpaHRR  nepeMeHHble OTA61lbHO MR  HeCKO/lbK11x 3K-3eMn11Rpos  ct>YH KL\1111,  MO>KHO  Bbl nO/lHRTb  OAHOBpeMeH HO  He

CKO/lbKO onepal\11� aH11Mal,\t-1ilf 

oe3 3aMbIKaHI1H BbITIOJIH.f!Tb O.lJ:HOBpeMeHHO HeCKOJibKO onepaU:HH, 6y.z:t:b TO o6pa60TKa co6bITHH, aH11Mau:m1 HJIH .n:a,)l{e cocTaBJieH11e 3anpocos K cepsepy,  Kpaiitte TPY.z:t:HO.  11  3TO CJI)')KHT secKHM  ocH0BaH11eM MR .z:i:ocKOHaJibHOro OBJI�eHH.fl 3aMbI

KaHHJIM11! 

PaccMaTp11saeMhIH 3.z:i:ecb npnMep oco6eHHO ttarnR.z:t:Ho .n:eM0HcTp11pyeT cnoco6-HOCTb 3aMbIKaHHH npoH3BO.z:t:HTb y.n:11s11TeJihHO HHTYI.fTHBHbIH 11 JiaKOHHqHhIH KO.z:t:. 

Bse.n:R  nepeMeHHhre B cpymn1,mo animate I t  ( ) ,  MhI TeM caMhIM co3.z:t:aJIH B .n:aHHOM 

np11Mepe HCJIBHOe 3aMbIKaH11e, He np116eraJI K CJIO)l(HOMY CI1HTaKc11cy . 

.[(aHHbIH np11Mep npoRCH.fleT eII1e o.z:i:tto Ba,)l{HOe noH.f!THe. HaM .n:ocrynHhI He TOJih

KO 3HaqeHH.fl nepeMeHHbIX B MOMeHT C03.z:t:aHH.fl 3aMbIKaHI1.fl, HO H I1X o6HOBJieHHe B 

3aMbIKaHHI1 B TO speM.fl, KaK B HeM BhITIOJIH.fleTC.fl <PYHKUH.fl. 3aMbIKaH11e .f!BJI.fleTC.fl He MOMeHTaJibHhIM CHI1MKOM COCTOJIHI1.fl o6JiaCTI1 BI1.lJ:HMOCTI1 B MOMeHT ee C03.z:t:aHH.fl, a aKTHBHOH HHKancyJIJIQHeH 3TOro COCTOJIHH.fl, KOTOpoe  MO)l(HO BH.lJ:OI13MeHHTh npn ycJIOBHH, qTo 3aMbIKaHHe cyII1eCTByeT. 

3aMbIKaHH.fl TeCHO CB.fl3aHhI c o6JiaCTJIMH BI1.lJ:HMOCTH, I103TOMY Mb! I10CB.f!TI1M He

MaJiyro .n:omo OCTaJibHOH qacTH 3TOH rnaBbl HCCJie.z:t:oBaHHIO npaB11JI co6mo.n:eHH.fl 06-
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;iacni B11,ZVIMOCTl1 nJavaScript.  Ho npe)K,1J;e cJie,1J;yeT no,1J;po6Ho paccMoTpeTh, KaKl1M 

o6pa30M BbIIlOJIHeH11e KO,ll;a OTCJie)Kl1BaeTC.lI nJavaScript. 

5.3. Orcne>KMBaHMe Bb1nonHeHMS1 KOAa c noMOW.blO 

KOHTeKCTOB B�nonHeHMS1 

OcHOBHhIM 11cnoJIHHeMhIM 6JIOKOM B JavaScript cJiy)K11T cpyHKr.vrn. Mb! noJib3yeMc.H cpyttKU11.HMl1 IIOCTO.HHHO, qTo6bI BbJq11CJil1Tb qTo-tt116y,1J;b, npo113necn1 no6oqHbie 3cpcpeKThI  npo,ll;e  113Mettemrn noJib30BaTeJibCKoro  m-ITepcpeika,  ,1J;o611ThC.H  noBTop

Horo 11CilOJib30BaHl1.lI KO,ll;a HJIH C,ll;eJiaTb ero 60;1ee y,1J;o6oq11TaeMbIM. '-IT06bl BbIIIOJI

Hl1Tb  CBOe  Ha3Ha�1ett11e,  O,ll;Ha  cpy1-mu;11.H  MOJKeT  Bbl3BaTb  ,ll;pyry10  cpynKL\1110,  a  Ta,  B 

CBOIO oqepe,ll;b, ell\e 0,ll;HY 11 T.,ll;. A KOr,ll;a cpyttKU11.lI 3aBeprnttT CBOIO pa6ory,  BblflOJIHe

HHe nporpaMMhI ,ll;OJI)KHO BepttyTbC.H B TO MecTo, OTKy,ll;a 6bIJia BhI3BaHa cpyttKUHH. Ho 3a,IJ;yMbIBaJil1Cb JIH Bbl Ha,/]; TeM, KaKl1M o6pa30M 11HTepnpeTaTop JavaScript OTCJie»m

BaeT BCe  BbIIIOJII-rneMbie cpyttKU11H H B03BpaTbl B  MeCTa 11X Bbl30Ba? 

KaK  ynoM11HaJIOCb  B  mane  2,  B JavaScript  HMeIOTC.H  ,ll;Be  pa3HOBH/J,HOCTH  KO,ll;a: z.rt06M'b'li'blU 'KOd, HaXO,ll;.Hll\HHC.lI 3a npe,ll;eJiaMH Bcex cpyttKUHH,  a TaKJKe  'KOO rftywwy,uu, co,1J;ep:>Kall\l1HC.H  B  caM11x cpyHKUHHX.  Kor,1J;a  np11KJia,1J;HOH KO,ll;  BbIIIOJIH.HeTc.H  11HTepnpeTaTopoM JavaScript, KaJK,ll;hIH ero onepaTop BhIIIOJIH.HeTc.H B onpe,ll;eJieHHOM 'KO'H.meiccme B'blno1tH.e'H.UJl. 

I1  aHaJIOrHqHO  ,ll;BYM  ynoMHHYTbIM  Bblllle  pa3HOBH,ll;HOCT.HM  KO,ll;a,  HMeIOTC.lI  ,ll;Be pa3HOBH,ll;HOCTH  KOHTeKCTa  BbIIIOJIHeH11.H:  z.rt06M'b'li'blU 'KO'H.meiccm  B'btnOJl'H.e'H.UJl 11  'ICO'/imeiccm  B'btnOJl.'/ie'H.UJl rfty'H.'K'IJ,U'U.  0HH cyll\eCTBeHHO OTJmqaJOTCH  TeM,  qTo  CYllleCTByeT 

JIHlllb  Od'U'li rno6aJibHbIH  KOHTeKCT  BbIIIOJIHeHH.H,  C03,ll;aBaeMbIH  nptt  3anycKe  nporpaMMbl naJavaScript, TOr,ll;a KaK 'liOB'blU KOHTeKCT BbIIIOJIHeHHH cpyttKUHH C03,ll;aeTC.H 

nptt 'KaJ/COOM Bbl30Be cpyttKUHH. 

np111Me�aH111e 

KaK ynoM11 H a11ocb B  rn a se 4,  1<0Hme1<cm  cj:JyH1<u,uu  npe,o,cTasm1eT co6o� o6beKT, ,D,llR 

KOTOporo OHa Bbl3blBaeTCR. OH  MO>KeT 6b1Tb ,D,OCTYnHblM 4epe3 napaMeTp, o603Ha4aeMbl� K/ll04eBblM C/lOBOM thi s .  Ho COBCeM ,o,pyroe ,D,€110 - l<OHme1<cm 8btnOf/HeHUR 

cj:JyHl<U,UU, XOTR OH  11  11M€€T noxo>Kee Ha3BaH11e. OH  11cn0/1b3yeTCR  B  11HTepnpeTaTOpe JavaScript ,D,llA c11e>1<eH l1A 3a XO,D,OM Bbln0/1HeHl1R 4>YHK�l1 11 . 

I1  KaK ynoMHHaJIOCh B  mane 2 ,  B  ocnosy .H3hIKaJavaScript noJioJKeHa MO,ll;eJib O,ll;nonoToqnoro BbIIlOJIHeHHH KOMaH,ll; npou;eccopa, B COOTBeTCTBHH c  KOTopoH:  O,ll;HO

BpeMeHHO MO)KeT 6b1Tb BbIIIOJIHeH TOJibKO O,ll;HH cpparMeHT KO,ll;a. Bc.HKHH pa3, KOr,ll;a cpyHKIJ,HH  Bbl3bJBaeTC.H,  ee TeKY1IIHH  KOHTeKCT  BbIIIOJIHeHl1.lI  npepbmaeTCH  11  C03,ll;aeTC.H  HOBblH KOHTeKCT,  B  KOTOPOM  cpyttKIJ;HH BbIIIOJIH.HeT CBOe 3a,ll;aHHe.  I1  KaK  TOJib-1<0 OHa 3aBeprnttT CBOIO pa6ory,  ee KOHTeKCT BblilOJIHeHl1.H, KaK npaBHJIO, y,ll;aJI.HeTC.H 

H  BOCCTaHaBJil1BaeTCH  npe,ll;bl,/J;Yll\HH  KOHTeKCT  BblilOJIHeHl151  Bbl3bIBaIOll\ero  KO,ll;a. 

B CBH311 c 3THM B03HHKaeT IIOTpe6HOCTb OTCJie)KHBaTb Bee 3Tl1 KOHTeKCTbl BbillOJIHe

HHH:  KaK TOT, KOTOpbIH BbillOJIH.HeTC.H, TaK H Te, KOTOpb1e TepneJIHBO 0)l(H,ll;aIOT CBO-
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di  0'-1epe;:i:11.  OpraHl130BaTb TaKoe OTCJie)K11BaH11e  npoII1e Bcero c  noMOlllhIO  CTeKa , Ha3hrnaeMoro cmeKoM 'KonmeKcmoe B'btnOJlW!UUfl,, a 3aqacry10 - npocTo cmeKoM 8'bt30B08. 

np1r1Me'taH111e 

CreK R 8JlReTCR OCH080nO/lara 10 w,ei1 crpyKrypoi1 AaH H blX, rAe H08ble 3/leMeHTbl MO>l<

HO pa3Mew,aTb TO/lbKO  Ha  8epw i-1H e,  a  cyw,eCT8YIOUJ,"1e  3/leMeHTbl  1-138/leKaTb TOflbKO 

1-13 8ep W l-1 Hbl. CTeK MO>l<HO npeACTa 8"1Tb 8  81-!Ae CTOnKl-1 nOAHOC08 8  CTOJ1080i1 .  EC/l l-1 

o6eAalOUJ,eMy rpe6yeTCR nOAHOC, OH  6eper ero csepxy CTOnKl-1, a pa60TH"1 K  CTOJ1080i1 

K/laAeT 4"1CTbli1 nOAHOC C8epxy CTOnKl-1. 

l_JTo6bI  npoHCHMTb ,a:eJIO,  pacCMOTp11M np11Mep  KO,a:a 113  Jll1CTl1Hra 5.5, r;:i:e  coo6-111aeTCH 0 ;:i:ettCTBMHX CKpb!THbIX Hl1H,a:3H. 

J1111cT111Hr 5.5. Co3AaH111e KOHTeKcTos BbmonHeH111S1 

funct ion  s kul k ( ni nj a )   { 

report ( ninj a  + " s ku l king " ) ; 

I APvryio �YHKL\MtO 

<l>yHKL\Mll, Bbl3btSatOll,\all 

function  report (message ) 

conso l e . log (message ) ; 

I scrpoeHHbti1 MeTOA console. log () 

<l>yHKL\Mll, BblBOAllll,\all C0061l,\eHMe 11epe3 

s kul k ( " Kuma " )  ; 

I 

s ku l k  ( " Yosh i " ) ; 

Asa Bbt3osa �YHKL\MM M 3  r1106a11bHoro KOAa 

Ko;:i:  113  np11Mepa  B  JIMCTMHre  5.5 ,a:oBOJihHO  npocT.  B  tteM  onpe;:i:em:ieTCH  ¢yttK

J-(11H  s kul k ( ) '  Bbl3bIBaIOII�an  ¢YHKU11IO  report ( ) '  KOTopaH  BbIBO;:{l1T  coo6II1eH11e. 

A 3aTeM  B  rno6aJihHOM  Ko,a:e ,a:eJiaIOTCH ,a:Ba OT,a:e11bHhIX BhI30Ba ¢yttKu1111  s ku l k  ( ) : s kul k ( " Kuma " )  11  s kul k ( " Yoshi " ) .  BocnOJih30BaBIIIl1Ch KO;:J:OM  113 ;:i:attttoro np11Mepa  B  Ka'-leCTBe  OCHOBbl,  11CCJie,a:yeM  C03,a:att11e  KOHTeKCTOB  BbIIlOJIHeHl1H,  KaK no

Ka3aHO Ha p11c. 5.6. 

Dp11  BhIIlOJIHett1111 Ko,a:a 113 paccMaTp11BaeMoro 3,a:ech np11Mepa KOHTeKCT BhIIlOJI

HeH11H Be,a:eT ce6H CJie,a:yIOII111M o6pa30M. 

1.  Ctta'-laJia B  cTeKe  KOHTeKCTOB  BhIIIOJIHett11H  pa3MeII1aeTCH  rno6aJibHhitt  KOH

TeKcT BbIIIOJIHemrn,  KOTOpblH  C03,a:aeTCH TOJlbl<O  o,a:11H pa3 ;:{JIH Ka)K,a:OH:  nporpaMMbl Ha JavaScript (111rn ;:{JIH K<t)K;:{OH Be6-cTpaHl1UbI, eCJIIf pe'-Ib 11,a:eT 0 6pay3epax). fJio6aJibHblH KOHTeKCT BbIIlOJIHeHl1H CJIY)Kl1T aKTl1BHblM KOHTeKCTOM 

rrp11 BbIIIOJIHeHl1l1 rno6aJibHOro KO,a:a. 

2.  B rno6a11bHOM Ko;:i:e ;:i:annoH: rrporpaMMhI cnaqa;ra onpe,a:eJIHIOTC.H ,a:Be ¢ynKu 1111,  s ku l k  ( )  11  report ( ) , a  3aTeM BhI3hmaeTrn ¢ynKU11H s kul k ( " Kuma " ) . 

Ho  nocKOJibKY  o;:i:ttoBpeMem10  MO)KeT  6bITh  BhIIlOJ11-ren  TOJihKO  o;:i:11n  ¢par

MeHT rw;:i:a,  m-ITeprrpeTaTop JavaScript  rrpepbrnaeT  BhIJIOJIHeH11e  rno6aJihHOro  Ko;:i:a l1 rrepexo;:i:MT K BbIJIOJIHeHMIO Ko,a:a ¢YHKUl1l1  s ku l k  ( )  c apryMeHTOM 

" Kuma " .  C  aToi1  ueJibIO  co3,a:aeTcn  uoe'btu KOHTeKCT  Bh1rro1rnett11H  ¢ynKL�1111 , KOTOpbitt  pa3Meu�aeTCH Ha BepIIIHHe CTeKa. 
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3.  B  cso10  oqepe.a;h,  cpyHKtVrn  s ku l k  ( )  BhI3hIBaeT cpyHKlfHIO  report ( )  c apryMeHTOM  11 Kuma  s kul king 11 •  I1  caosa  KOHTeKcT  Bhmo1rneHHJ1  cpyHKlfMM 

s kul k ( )  rrpepbrnaeTCJI,  IIOCKOJihKY O.lJ;HOBpeMeHHO MO)l{eT 6hITb BhIIIOJIHeH 

TOJlbKO 0,lJ;MH cpparMeHT KO,a;a JavaScript, a ,a;aJiee C03,ll;aeTCJI HOBblt'I KOHTeKCT 

BblIIOJIHemrn cpyHKlfMM  report ( )  c  apryMeHTOM  " Kuma  s ku l ki ng " '  KOTOpbIH pa3MemaeTcJI Ha sepunrne cTeKa. 

4.  KaK TOJihKO cpyttKlfMJI  report ( )  Bhrne,a;eT coo6mem1e c  rroMOll{hIO  scTpoeH

Horo MeTo.a;a console . log ( )  (cM. rrpHJIO)l{eH11e I>  K .a;aHHOH KHMre)  M  3asepm11T  CBOe  BbIIIOJIHeHHe, Heo6xo,a;HMO sepHYTbCJI  K  cpyHKlfHH  s ku l k  ( ) . 

c 3TOH QeJibIO KOHTeKCT BbITIOJIHeHIUI cpyHKlfHH report ( )  y.a;aJIJleTCJI 113 CTe

Ka, a 3aTeM BOCCTaHaBJIHBaeTCJI KOHTeKCT BbIIIOJIHeHHJI cpyHKQHH s kulk ( )  11 

.zi;a;1ee npo.a;OJI)l{aeTCJI ee BhmOJIHeH11e. 

function  s ku l k ( n i n j a )  

report ( n i n j a   + " s ku l k i ng " ) ; 

funct i o n   report ( mes sage ) 

consol e . log (rnes sage ) ; 

s ku l k  ( " Kurna " ) ; 

s kul k ( " Yosh i " ) ; 

e nocne 33BepweH"R (jJyHK4"" 

e np" Bbl30Be ¢YHK4"" report ( ) 

0 

s k u 1 k ( )  ee KOHTeKCT 

C03ABeTCH H0Bbli1 KOHTeKCT 

nepeA HB"8JlOM BbtnOnHeH"H 

BbtnonHeH"R YAanHercH "3 

nporpaMMbl ei1 HB3Ha"aercH 

BblnOnHeH"H 8 CTeKe, 

creKa, a BblnOnHeH"e KOA3 

rno6anbHbli1 KOHTeKCT 

a KOHTeKCT BblnOnHeH•R 

B0306HOBnHeTCR 8 rno6anbHOM 

BblnOnHeH"H B CTeKe 

¢YHK4"" s ku l k  ( )  

KOHTeKcre BbtnonHeH"R 

npepbleaercH 

report 

( " Kurna s ku l king" ) 

KoHTeKcr eblnonHeH•R 

skulk ( "Kuma " )  

s k u l k  ( " Kuma 11 ) 

s ku l k  ( "Kurna " )  

KoHTeKcr BbtnOnHeH"R 

KoHreKcr BbtnonHeHHR 

KoHreKcr eblnonHeHHR 

rno6anbHbli1 

r no6anbHbti1 

rno68JlbHbli1 

rno6anbHbli1 

rno68JlbHbli1 

KOHTeKCT BblnOnHeH•H 

KOHTeKCT BbtnonHeH"R 

KOHTeKCT BblnOnHeH•R 

KOHTeKCT BblnOnHeH•R 

KOHTeKCT BblnOnHeH"H 

f) KorAa Bbl3btsaercR ¢YHK4"R skulk () , 

0 KaK ronbKO BbtnOnHeH"e ¢YHK4"" report I )  

8 CTeKe C03A3eTCR H0Bbli1 KOHTeKCT 

33Bepw•TCR, ee  KOHTeKCT BblnOnHeH"R 

BblnOnHeH"R ¢YHK4""· a rno6anbHbli1 

YA8J1RercR •3 creKa, a KOHTeKcr eblnonHeH•R 

KOHTeKCT BblnOnHeHHR npepbteaeTCR 

¢YHK4"" s ku l k ( )  B0306HOBnReTCH 

PHC. 5.6. nosep,eH11e CTeKa KOHTeKCTOB Bbln0/1 HeH!.1il 

5.  AHaJiorwrnaJI nocJie.a;osaTeJibHOCTh .a;ei1cTBHH rrpo11cxo.a;11T,  Kor.a;a cpyHKlfHJI s ku l k  ( )  3asepmaeT csoe BhmoJI1-1e1-111e.  B  :3TOM cnyqae KOHTeKCT BhIIIOJIHe

HHJI cpyttKllHH s ku l k  ( )  y.a;a;rneTCJI 113 CTeKa, a 3aTeM BOCCTaIIaBJIHBaeTCJI rno-6aJI,hHblH KOHTeKCT BbITIOJIHeHHJI, TeprreJIHBO Q)l{H,lJ;aIOll{HH  CBOei1  oqepe.a;H. 

TaKHM o6pa3oM, so306HOBJIJ1eTcJ1 BhinOJIHe1-me rno6aJihHoro Ko.a;aJavaScript. 
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l/ acm'b JI.  IIpeacmaBJle'/iue o <fiJ'H'K'IJ,U.flX 

Bech  3TOT  npou;ecc  noBTOp.HeTC51  np11  BTopoM  BhI30Be  cpyHKIJ;HH  s ku l k  ( )  ,  Ho Ha 3TOT pa3  c apryMeHTOM  "Yosh i " .  IlpH 3TOM  B creKe C03,11;aIOTC.H H pa3Mern;aIOTC.H 

.[l;Ba  HOBbIX  KOHTeKCTa  BbIIlOJIHeHH.H cpyttKIJ;HH,  KOr,11;a  nocJie.[l;OBaTeJibHO  ,11;eJiaIOTC.H 

Bbl30Bbl  s ku l k  ( " Yoshi " )  H report ( " Yoshi s ku l king " ) . 3TH KOHTeKCTbl BbinOJI

HeHJrn TaIOKe y,11;aJI.HIOTC.H 113 CTeKa, Kor,11;a nporpaMMa B03Bparn;aeTc.H 113 cooTBeTCTBy10rn;eH: cpyHKIJ;HH. 

HecMOTp.H Ha TO  '-ITO  CTeK KOHTeKCTOB  BbIIlOJIHCHH.H .HBJI.HeTC.H  BttyTpeHHHM MexaHH3MOM  pa60Tbl JavaScript,  HM  MO)l(HO  IlOJih30BaTbC.H  B  JII060M  OTJia,11;'-IHKe  KO.[l;a JavaScript,  r,11;e OH Ha3bIBaeTc.H  cmeJCOM B'bl.30808. B  Kal.feCTBe  np11Mepa Ha p11c.  5.7 no

Ka3aH cTeK BhI30BOB B OTJia,11;'-IHKe Chrome DevTools. 

CreK KOHTeKCTOB Bb1no11HeH11>i 

(T.e. CTeK Bbl30BOB) 

Elements 

Console 

Sources 

Network. 

Timel!ne 

Profiles 

Resour es 

Security 

Audits 

» 

lEJ  listing-5. 5.html  x 

Ii> ,  �  t  ! 

�  CD 

- - - -' } ' 

10 

<script  type="text/ j avascript"> 

• Watch 

+  C 

11 

function  sku l k ( n i n j a )   { 

12 

Stack 

report ( ninja  +  '1  skulking11 ) ; 

13 

report 

listlng-5.5.html:16 

14 

skulk 

listing-5.5.html:12 

:  15 

function  re2£.!:!j�2;_!!g&j_  message  =  "Kuma  skulking"  (anonymous function) listing-5.5.html:19 

18 

19 

skulk("Kuma" ) :  

20 

.  • Scope 

skulk( "Yoshi" ) : 

21 

</SC ript> 

" Local 

22 

<p>Outputs  to  the  console  ( press  Fl2 ) </P> 

message :  "Kuma  skulking" 

I  23  <c./body> 

24 

,..  this:  Window 

</html> 

25 

• Global 

Window 

.,.  Breakpoints 

. el listing-5.5.html:16 

{ }   Line 16, Column 7 

console. log(messagel ; 

PMC. 5.7. TeKyll\ee COCT05lH"1e CTeKa KOHTeKCTOB BblnOJ1HeH"1fl  B Chrome DevTools npHMe"laHHe 

VI HCTpyMeHTaflb H ble  cpeACTBa  OT/laAK11,  AOCTynHble  B  pa3Jl l1YH blX 6pay3epax,  n OApo6HO paccMarp11sa 10rrn s np11J10>1<e H 11 11  6. 

TIOMHMO CJIC)l(CHH.H 3a MeCTOM B BbinOJIH.HeMOM npHJIO)l(eHHH, KOHTCKCT BbinOJI

HeHH.H  HrpaeT  Ba)l(Hy:IO  pOJlb  B  a1-lMU3e UOe'/imUgJU'KamojJo8 - npou;ecce  COilOCTaBJie

I-Urn  nepeMeHHbIX KOHKpeTHbIM 11,11;eHTHcp11KaTopaM.  B  KOHTCKCTe BbinOJIHCHH.H 3TO 

,11;eJiaeTc.H  qepe3 JU?KCU"leC'KJ'/O cpeoy. 

5.4. OTcne>KMBaHMe MAeHTM<l>MKaTopoe c noMO�blO 

neKCM"leCKMX cpeA 

JleKcw-tec'KaJ/.  cpeaa  - aTo  nHyTpeHH.H.H  cTpy:i<rypa  HHTepnpeTaTopa JavaScript, npe,11;Ha3Hal.feHHa.H  .11:Jl.H  OTCJIC)l(HBaHH.H  npou;ecca  conocTaBJICHH.H  H.[l;CHTHcpHKa-





Diaea 5.  <Py1-1:K1J,UU OM Macrnepa: 3a.M'bl'lcaHwi u 0611.acrnu euouM.ocrnu 1 43 

TopoB  HMeH  KOHKpeTHblM  nepeMeHHbIM.  PacCMOTPHM  B  Ka'-leCTBe  npHMepa npH

Be,D;eHHbIH HH)Ke cpparMeHT KO,D;a.  06pameHHe 3a cnpaBKOH K JieKCH'-leCKOH cpe,D;e npottcxo,D;HT nptt ,D;ocryne K nepeMeHHOH ninj a B onepaTope BhI30Ba BcTpoemmro MeTo,D;a cons ole . log ( ) . 

var  ninj a  =  " Hattor i " ; 

console . l og ( ninj a ) ; 

np111Me'taH111e 

/leKC11YeCK11e CP€Ab1 RBJlRIOTCR  BHyrpeHHeH peal1113al.\11eH Mexa H l-13Ma o6nacreH  Bl-1A11 MOCTl1 1-1 Hrepn peraropa JavaScript, n o3TOMY 1-1x 3ayacry10 n pocro Ha3b1Ba10T o6nacmRMU 8UOUMOcmu. 

KaK  npaBHJIO,  JieKCH'-leCKaJI  cpe,D;a  CB.H3aHa  c  KOHKpeTHOH  CTpyKrypoH:  KO,D;a JavaScript. Otta MO)KeT 6bITh CB.H3aHa c cpyttKU:tteH:, 6JIOKOM KO,D;a HJIH '-laCThIO catch onepaTopa t ry-catch. Y K<UK.D:OH H3 ::lTHX CTPYKTYP  (cpyttKU:HH, 6JIOKOB H  '-laCTeti catch onepaTopos t ry-catch) HMeIOTC.H co6cTBeHHhie H30JIHposaHHhie cpe.D:hI conocTaBJieHH.H H,D;eHTHtj:>HKaTopoB. 

Ao noRB/1eHl-1R craHAapra ES6 R3b1 Ka JavaScript neKc11YecKy10 cpeAY MO>l<HO 

6bl/10 CBR3aTb TO/lbKO c  cj>yH KL\lo1eH .  nepeMeH H ble MO>l<HO 6bl/10 orpa H 11Yl1-BaTb TO/l bKO 06/laCTblO  Bl-1Al-1MOCTl1  cj>yH KL\l-11-1,  l-1  3TO  Bbl3b1Ba/10 HeMa/10 He

AOpa3yMeH lo1 H .  H o  nOCKO/l bKY JavaScript R BJlReTCR  C-nOA06HblM R3bl KOM, TO 

re pa3pa6orY11 K1-1, y KOTOpb1x 11 Meerrn onbn n porpaMM1-1 posaH 11R H a  C++, C# 

l-1/111  Java,  ecrecTBeHHO,  npeAnO/laralOT,  YTO  HeKOTOpble  Hl13KoypOBHeBble nOHRTl1R  (Hanp11Mep,  o6nacrn  Bl-1Al-1 MOCTl1  6J10KOB)  OKa»<yrCR  B  JavaScript raKl-1Ml-1  >1<e,  KaK  1-1  s  APYrl1X  C-nOA06HblX  R3b1Kax.  3ror  HeAocraroK  6b1!1 

H aKoHel.\-TO ycrpaHeH s craHAapre ES6. 

5.4. 1 .  Bno>KeH1r1e KOAa 

JleKCH'-leCKHe cpe,D;hl  B  BhICOKOH  CTeneHH  3aBHC.HT OT 8JlO:JICe'H.WI. 'KOOa,  KOTopoe 

,D;aeT B03MO)KHOCTh BKJia,D;hIBaTh O.D:tty CTPYKTYPY KO,D;a B ;�pyry10.  Pa3JIH'-IHbie THTihI BJIQ)KeHH.H KO,D;a noKa3aHbl Ha pttc. 5.8. 

B ,D;aHHOM npttMepe o6ttapy)KttBaeTC.H cJie,D;y10mee . 

•  ll;HKJI  for BJIO)KeH B cpyttKU:HIO report ( ) . 

•  <l>ym<u:mi repo rt ( )  BJIO)KeHa B cpyHKU:HIO s kul k ( ) . 

•  <l>yHKU:H.H s ku l k  ( )  BJIO)KeHa B rno6aJibHhIH KO,ll;. 

c TO'-IKH 3peHH.H o6JiaCTeH BH,ll;HMOCTH K<UK,ll;aJI H3 ;:)THX crpyKryp KO,D;a OKa3hIBaeTC.H CB.H3aHHOH c JieKCH'-leCKOH cpe,D;OH BCJt'KUU pa3, I<Or,D;a HHTepnpeTttpyeTCJI KO,ll;. 

Hanp11Mep,  nptt K<UK,D;OM BhI30Be  cpyHKU:HH  s ku l k  ( )  co3,D;aeTc.H ee HOBaJI 11eKcw1ec1<a.H cpe,D;a. 
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qacrn'b [[,  llpeJcrnaBJte'llUe O <fiY'll'IC'IJ,UflX 

<script> 

CDyHKLll-151 s ku l k  ( )  

var  ninja  =  ''Muneyoshi '' ; 

COA6PlKl-1TC51 B rno6aJlbHOM 

function  s kul k ( )   { 

KOAe 

var  action =  " s ku l k i ng " ; 

function  report { )  

var  reportNum 

CDyHKL!l-151 report ( )  

=  3 ; 

BnOlKeHa B cpyHKL!l-1!0 

· tor (�ar . i 

s ku l k  ( )  

=  0 ;   i  <  reportNum;  i++ ) 

( n i n j a   +  "  "  +  a�tion  +  '.'  "  +  i } ; L\l-1Kn for snolKeH 

B cpyHKL!l-1!0 report ( )  

report ( ) ; 

s ku l k ( ) ; 

< / s c r i pt> 

PHC. 5.8. Tl•lnbl B/lO>KeHl-1R KOAa 

C11e�eT TaIOKe rro�qepKHYTb,  'ITO BttyrpeHmrn CTpyKrypa KO�a 11MeeT �OcTyrr K 

rrepeMeHHblM, orrpe�eJleHHbIM so BHelllHl1X CTPYKTYPax Ko�a.  Hanp11Mep, B 1111KJ1e for Moryr 6b1Tb �OCryIIHbl rrepeMeHHbie 113 cpyttK111111 report ( ) ' cpyttKl..\1111 s kulk ( ) 11 rno6aJlbHOro I<O�a, a B cpyHK111111  s ku l k  ( )  - TOJlbKO �OilOJIHl1TeJlbHbie nepeMeH· 

Hbie 113 rno6aJ1bHoro Ko�a. 

B TaKoM crroco6e �ocryna K nepeMeHHbIM Her H11'lero oco6eHHoro.  Be�b sceM 

HaM  rrp11xo�11J10Cb  �ellaTb  :no  MHoro  pa3.  Ho  KaK11M  o6pa30M  11HTeprrpeTaTop JavaScript 0TcJ1e:11msaeT see 3Tl1 nepeMeHHbie 11 'ITO soo6II..t;e MO)l{eT 6bITb �ocrynHo 113 KOHKpenwro KOHTeKCTa?  YIMeHHO 3�eCb 11  np11xo�JJT Ha HOMOll..t;b J1eKc11qecK11e cpe�bI. 

5.4.2. Bn0>KeH1t1e KOAa M neKcMttecKMe cpeAbl 

I1oMl1MO OTCJle)Kl1BaHl151 JIOKaJlbHblX nepeMeHHbIX, o6'b.HBJleHl1H 11 napaMeTpOB 

cpyHKllHM,  B Ka)l{�OH JleKCl11.JeCI<OH cpe�e �OJl)l{I-Ia OTCJle)l{HBaTbCJI ee  B1iCut1ifl.Jl, (po

�HTeJlbCKaH) JleKCl11IeCKa51  cpe�a.  3TO Tpe6yeTCJI  IlOTOMy,  'ITO  Heo6xo�11M �OcTyn I(  nepeMeHHbIM, orrpe�emieMhIM BO BHeIIIHHX CTpyKrypax KO�a. EcJ111 11�eHT11cp11Ka

TOP He y�aeTCJI HaHTl1 B TeKYII..t;eH cpe�e, TIOl1CK npo�OJl)l(aeTCJI BO BHelJ1Hei1 cpe�e. 

I1011cK ocraHaBJ111BaeTC.H, KOr�a  06Hapy)l{11BaeTC.H  11CKOMa51 nepeMeHHaH 11)111 B03HHKaeT CCbIJIO'IHaH Ollll16Ka, ecJ111 �OCTl1rHYTa rno6aJlhHa51 cpe�a 11 11CKOMbIH 11�eH

THcp11KaTop TaK 11 He 6h1J1 Ha:i1.�eH.  B npHMepe KO�a,  rrp11se�eHHOM Ha p11c.  5.9, rro

Ka3aHo, KaK orrpe�eJIJJIOTCJJ 3Ha'leH11.H 11�eHT11cp11KaTopoB intro, action 11  ninj a rrp11 BbIIlOJIHeHl111 cpyttKll1111 report ( ) . 

B �aHHOM np11Mepe Ko�a cpyttK11m1 report ( )  BhI3bJBaeTC.H 113 cpyttKllHl1 s kulk ( ) , KOTOpaH,  B CBOIO oqepe�b, Bbl3hIBaeTC.H  113 rno6aJlhHOro  KO�a.  c  Ka)K�blM  KOHTeK

CTOM BbIIlOJIHeHl1.H CB.H3aHa OT�eJlhHaH JleKCl1'1eCKaJI cpe�a, co�ep)l{all..t;aH Ta61rn 1.i:y BCex 11�eHT11cp11KaTopoB, onpe�eJleHHblX Herrocpe�CTBeHHO B �aHHOM KOHTeKCTe. 

Hanp11Mep, B Ta6mn.i:e 11�eHT11cp11KaTopos rno6aJ1bHOH cpe�bI co�ep)l{11TC51 11Hcpop

Mal1H:JI  o  rrepeMeHHhIX  ninj a  Ii  s ku l k;  s  Ta6J11111e  11�eHTH:cp11KaTopoB  cpyHKIIH:li s ku l k  ( )  - 11HcpopMa1111.H o nepeMeHHhIX act i on 11  report , a B Ta6J1H:l1e 11�eHTH:cp11-
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KaTopos cp)'HKIJ.IUI  report ( )  - 1rncpopMau.m1 o nepeMe1-11-10H: intro (cM. pwc. 5.9, cnpaea) . 

< s c r i p t > 

v a r   n i n j a  =  ''Mune y o s h i '' ; 

f u n c t i o n   s ku l k  ( )   { 

v a r   a c t i o n   =  " S k u l k i ng " ; 

function  repo r t   ( )   { 

var  i n t ro =  ''Aha ! '' ; 

a s s e r t ( i n t r o   === " Aha ' " ,   " Local " ) ; a s s e r t ( ac t i o n   === " S k u l k i n g " ,   " Outer " ) ; a s s e r t  ( n i n j a   ===  "Muneyo s h i " ,   " G l oba l " ) ; report ( ) ; 

s k u l k ( ) ; 

< / s c r ipt> 

CreK KOHTeKCTOB Bb1nonHeH111H 

CpeAa cjlyHK4111111 

report ( )  

i n t r o :  "Aha ! " 

report 

KoHTeKCT Bb1nonHeH111H 

CpeAa 

s ku l k  

, cPYHKL.\111111 s kul k  O 

[ [ Environment ) ]  

KOHTeKCT BblnOnHeHl!IH 

action :  " Skulking" 

rno6anbHbl� KOHTeKCT 

BHeWHHH 

report ( ) { )  

BblnOnHeHlllH 

cpeAa 

rno6anbHaH cpeAa 

[ [ Env i ronment ] ]  

skul k :  

skul k ( )  

Hai'rn nepeMeHHYIO intro 

Hai'rn nepeMeHHYIO ninja 

1 .  npoeepHTb cpeAy ¢YHKl.lHH report ( )  -> Ha�AeHO 

1 . npoeepHTb cpeAY ¢YHKl.lHH report ( )  -> He Ha�AeHO 

2. npoeepHTb BHeWHIOIO CP8AY Q)yHKl.lillH report ( )  :  ¢YHKl.lH� skulk ( ) Hailrn nepeMeHHYIO action 

npoeepHTb cpeAY Q)yHKl.lHlll skul k ( )  -> He Ha�AeHO 

1 .  npoeepHTb cpeAy ¢YHKl.lHH report ( )  -> He Ha�AeHO 

3.  npoeepHTb BHeWHIOIO cpeAY ¢YHKl.lHH skulk ( )  :  rno6MbHa� cpeAa 2, npoeepll!Tb BHeWHIOIO cpeAY ¢YHKl.lHH report ( )  : 

npoeepHTb rno6aRbHYIO CP8AY -> Ha�AeHO 

¢YHKl.lill� s kulk ( )  

npoeepil!Tb cpeAY ¢YHKl.lHH s ku 1 k ( ) -> Ha�AeHO 

PHc. 5.9. nopRAOK on peAe/leHHR 3Ha4eHH !;i  nepeMeHHblX s HHTepnperarope JavaScript B KOHKpeTHOM KOHTeKCTe BbIIlOJIHeHHSI, IlOMHMO .a;ocTyna K H,l(eHTH<j:>HKaTopaM, onpe,a;eJISieMhIM 1-1enocpe,a;CTBeHHO B COOTBeTCTBy10�eH: JieKCH<IeCKOH cpe,a;e, npw

KJJa)l;HbIM  nporpaMMaM  1-1epe,a;Ko  .a;ocryn1-1h1 .a;pynie  nepeMeHHhie,  onpe,a;eJieHI-Ihle so BHeurnwx cpe.a;ax.  HanpwMep, B TeJie cpy1-1KU.HH  report ( )  Tpe6yeTcSI ,a;ocryn K 

nepeMe1-11-10H: act ion H3 BHeurneH: cpyttKU.HH s ku l k  ( ) , a  TaIOKe K rno6aJihHOH nepe

Me1-11-10H: ninj a. C 3TOH u.eJihJO 1-1y)K1-10 KaKHM-TO o6pa3oM OTCJie)KHBaTh yKa3aHHhie 
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qacm'b II.  llpeocmaeAenue o  rftywwy,u.flx 

BHemH11e  cpe,z:i;hI.  B JavaScript .z:i;.1rn  3TOH  a;eJI11  11cnoJih3yeTc5l  TOT  cpaKT,  'ITO  cpyHK-0:1111 - 3TO o6'heKThI BhICmero nopR,z:i;Ka. 

Bc5IKHH pa3, Kor.z:i;a C03,D;aeTC5l ¢YHKQI15l, CChIJIKa I-Ia JieKc11qecKy10 cpe.z:i;y,  B KOTOpoii  3Ta  ¢YHKQH5l  6hIJia co3,z:i;aHa,  coxpaHReTc5l  Bo BHYTPCHHeM  (T.e.  He,z:i;ocTynHoM 

,D;JI5l  Henocpe,z:i;cTBe1-rnoro  MaHm1yJI11poBaH115I)  CBOHCTBe  [ [ Envi r onment ] ]  (BHy

Tpem-rne  CBOHCTBa  np11H5ITO  o6o3Ha'!aTb  ,[l;BOHHhlMH  KBa.npaTHhIMH  CK06KaMH ) . 

B ,z:i;aHHOM CJIY'Iae ¢YHKQH5l  s kul k ( )  6y,z:i;eT xpaHHTb cchim<y u a  rno6aJihI-IYJO cpe.z:i;y, a ¢ym<QH5l report ( )  - CChIJIKY Ha  cpe.z:i;y cpyttKQHH s ku l k  ( ) ,  flOCKOJihKY HMCHHO B 

3THX cpe.z:i;ax 6hIJIH  C03,D;aHbl o6e yKa3aHHbie cpyHKQHH. 

Ha  nepBblH  B3rmip,  He  COBCeM  nOHflTHO, 3a4eM o6XOP,1'1Tb Beeb CTeK KOHTeKCTOB  BblnonHeHl1fl  11  11CKaTb  6  Hl1X  COOTBeTCTBYIOW,11e  11p,eHT11<t>11 KaTOpbt?  <l>opManbHO  3TO 

6yp,eT pa6oTaTb  s  paccMaTp11saeMOM HaM11 np11Mepe.  Ho  He  cnep,yeT 3a6b1 BaTb, 4TO 

<t>YH K�l-1!0  s JavaScript  MO>t<HO  nepep,asaTb  KaK  11  n 106oi1 p,pyroi1  o6beKT,  11  no3TOMY 

MeCTa, rp,e onpep,enfleTCH 11 Bbl3bt BaeTCH <t>YH K�l1fl, B o6w,eM, He CBfl3aHbl (p,oCTaT04 H O  

BCnOMHl1Tb 0 3aMb1 KaHl1flX). 

Bc5IKHH pa3,  Kor.n;a Bhl3hIBaeTC5l ¢YHKQH5l,  ,[l;JI5l Hee C03,[(aeTC5l  HOBblH KOHTCKCT 

BhlflOJIHeHH5l H pa3MeIQaeTC5l B CTeKe. IloMHMO 3TOro, C03,z:i;aeTC5l HOBa5l JieKCH'IeCKa5l cpe.z:i;a,  CB5l3aHHa5l. c ,n:aHuoii  cpyttKQHett. A ,n:aJiee HatI11uaeTC5l caMoe HHTepecHoe: B 

Ka'IeCTBe BHemHett cpe,z:i;hI ,[l;JI5l BHOBh C03,[(aHHOH JieKCH'IeCKOH cpe,D;bl HHTepnpeTa

TOP JavaScript  Bh1611paeT To,  'ITO  .z:i;ocrynHo  no  ccbIJIKe  BO  BHyTpeHHeM  CBOHCTBe 

[ [ Envi ronment ] ]  BhI3hIBaeMOH ¢YJ-IKQ1111,  T.e. ry cpe.z:i;y,  B  1<0Topoi1 3Ta cpyHI<QH5l 6hvia co3.z:i;aua! 

B  .n;auHoM cJiyqae np11 BhI30Be  cpyttKU:HH  s ku l k ( )  BHemueii MR  BHOBh co3.z:i;auuoi1 cpe,z:i;hI 3TOH ¢YHKQHH CTaHOBI1TC5l rno6aJibHa5l cpe.n;a, IIOCI<OJihJ<y HMCHHO B ueii 6hIJia  co3.z:i;aua ¢ym<QH5l  s ku l k ( ) .  AuaJiorH'IHO nptt BhI30Be  ¢yu1<u;1111  report ( ) BHemueii ,[l;JI5l BHOBh C03,D;aHHOH cpe,z:i;hI 3TOH ¢YHI<QHH CTaHOBI1TC5l  cpe.z:i;a ¢YHKQI1H 

s kul k ( ) . 

A Teneph paccM0Tp11M cpyHKQHIO report ( )  , KOTOpa5I onpe,z:i;eJI5ICTC.H CJie.z:i;yroui;ttM 

o6pa3oM: 

funct ion  report ( )   { 

var  intro =  " Aha ! " ; 

assert ( intro  ===  " Aha 1 " ,  " Local " ) ; assert ( ac t i on  ===  " S kulking " ,   " Outer " ) ; assert ( n i n j a   ===  " Muneyoshi " ,   " Global " ) ; I1p11 HHTepnpeTa1i;1111 nepBoro onepaTopa a s sert B TeJie .z:i;am-1oi1 ¢yu1<QHH Tpe-6yeTC5l  onpe,n:eJIHTh,  'IeMy  COOTBCTCTByeT  H,[l;CHTI1cpH1<aTop  nepeMeHHOH  i n t r o . 

C  3TOH  u:eJihlO  HHTepnpeTaTop JavaScript  Ha'IHHaeT  npoBep5ITh  cpe.z:i;y TeKyIQero 1<0HTe1<cTa BhlflOJIHeHH5l, T.e.  cpe.z:i;y cpyttKU:HH report ( ) . A nocKOJihKY cpe.z:i;a cpyttK0:1111  report ( )  co.nep:amT CCbIJIJ<y Ha nepeMCHHYIO  intro, TO c11ryau;1151 c  IIOHCKOM 

11.z:i;euT11cp111<aTopa 6JiaronOJIY'IHO pa3pemaeTC5l. 







DlaBa 5.  </>yu'K'IJ,UU a.l/Jl Macmepa: 3(].M.blK.aU'U.fl. U 0611.acmu 8Uim..M.ocmU 

1 47 

B cJie�10rn;eM ,1.1;aJiee onepaTope a s sert Tpe6yeTc.H 1-1ai1T11 11,1.1;e1-ITmp11KaTop nepe

Me1-11-1oi1 action. H B aToM c11�ae c1-1aqaJia rrpoBep.HeTc.H cpe,1.1;a TeKyrn;ero KOHTeKCTa BhIIlOJIHemrn.  Ho  se,1.1;h  cpe.n;a  cpy1-1Ku1111  report ( )  1-1e  co,1.1;ep.1K11T  CChIJIKl1  1-rn  11,1.1;e1-1-THcp11KaTop  rrepeMeI-11-1011  action, 11  rroaToMy 11HTeprrpeTaTopy JavaScript  rrp11xo

,1.l;HTC5I  nposep.HTh  cpe.n;y  cpyttKQl111  s kul k ( )  '  KOTOpa.H  OKa3hIBaeTCJI  BI-Ieurnei1  ,1.l;JI.H 

cpe,1.1;h1  cpy1-1Ku1111  repo rt ( ) .  K cqacThIO,  cpe,1.1;a  cpy1-1Ku1111  s ku l k  ( )  co.n;ep.1K11T  CChIJI

K)' Ha 11,1.1;eHTttcpttKaTop  nepeMe1-11-1oi1  action, 11  noaToMy  c11ryauH.H  pa3pemaeTCJI. 

Al-IaJiorHqHhlH npouecc rrpOHCX0,1.1;11T 11 np11 TIOTihlTKe HaHTl1 HJJ;eHTHcp11KaTop nepe

MeHHOH ninj a, KOTOpbIH 6y.n;eT o6HapY.IKeH B rno6aJibHOH cpe.n;e. 

A Tenepb,  KOr.n;a CTaJil1 ITOH.HTHhl OCHOBhl  TIOl1CKa 11,1.1;eHT11cp11KaTopos, nepei1.n;eM 

K paccM0Tpett1110  pa3JI11qHhIX cnoco6os o6b5IBJieHH.H nepeMeHHhIX. 

5 . 5 .  061.J.4ee npeACTaeneHMe o r1.1nax nepeMeHHblX 

e JavaScript 

,l(JIH onpe,1.1;eJieH11.H nepeMeHHhIX s JavaScript cJiy.IKaT  cJieJJ;)'!OlllHe  KJI10qesb1e cJiosa:  var' l e t ,  con st. 01-rn OTJI11qaJOTC.H ,1.J;BYM51 oco6eHHOCT.HMH: U3Me'HJl.eMOCm'b10 11 B3a-11MOCB.H3hl0 c JieKcHqeCI<OH cpe,11;011. 

K11t0Ye0oe c11000 var 6b1110 HeoTueM11eMoi1 YaCTbtO R3b1Ka JavaScript c ca

Moro H aYa11a ero cyw,ecrno0aH11R, TOrAa KaK K11t0Ye0b1e c1100a let 11  canst n oA0111111cb 0 TO/lbKO CTaHAa pTe ES6. Ha1111411e nOAAep>1<K11  K/lt0Ye0b1x c1100 

let  11  cons t  8  6pay3epax  MO>+<HO  npo0ep11Tb  no  c11eAyt0w,11M  aApecaM : http : / /kangax . gi thub . io / compat- table/e s 6 / # test-let 11 

http : / / kangax . gi thub . io / compat-table/es 6 / # test-const. 

5 . 5 . 1 .  "13MeHSleMOCTb nepeMeHHblX 

EcJI11  pa3,1.1;eJil1Th  ynoMJIHYThie  Bhillle  CJiosa  JJ;JI.H  o6b.HBJieHH.H  nepeMeHHhIX  no 113MeH.HeMOCTl1 ,  TO  KJIJOqesoe  CJIOBO  canst CJie.n;yeT  OTJIO.IKl1Th  B  o,1.1;1-1y  CTopotty,  a KJIJOqeBhie  CJIOBa  var 11  let - B .n;pyryio.  c OJJ;HOH CTOpOHbI,  Bee  nepeMeHHhie,  o6b

.HBJI.HeMbie c ITOMOlllhIO  KJIJOqesoro CJIOBa cons t '  .HBJI.HIOTC.H Hel13MeH.HeMhIMl1, a CJie

,1.l;OBaTeJibHO,  11x  3Ha<JeHH.H ycTa1-1asJI11sa10Tc5I  TOJihKO  o.n;111-1  pa3.  A c  .n;pyroiir  cTopo

HhI,  nepeMeHHbie, o6b.HBJI.HeMhie c  ITOMOlllhlO KJIJOqeBbIX CJIOB var 11  let, .HBJI.HIOTCJI o6hmHOBeHHhIMl1  rrepeMeHHhIMl1,  31-1aqeHl15I  KOTOpbIX  MO.IKI-10  H3MeH.HTh  CKOJihKO 

yro.n;tto. A Tenepb Bhl.HCHHM, Ka1<11M o6pa30M .n;ei1cTB)'IOT 11 BeJJ;YT ce6.H  nepeMeHHhie T11na cans t . 

nepeMeHH�e TMna const 

TiepeMeHHa.H  T11na  canst  no.n;o61-1a  06hrq1-1oi1  nepeMe1-11-1oi1,  3a 11cKJ110qe1-meM 

Toro,  qTo  npH 06b.HBJie1-11111  CJie�eT cpa3y .IKe npHCBOl1Th ei1  HH11Q11aJil1311py1orn:ee 3Haqe.1rne,  1-10  B  JJ;aJihHeHllleM  eiir  tteJih3JI  6y.n;eT  np11csattBaTh JI106oe  .n;pyroe  31-1aqe-
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HHe. ,ZJ;a, HO I<aKa.H )l{e aTo rrepeMeHHa.H? ITepeMeHHbie THrra  can s t  06b1qHo rrp11Me

H5IIOTC.H B ti;Byx COBeprneHHO pa3HbIX QeJI.HX. 

•  YKa3aHHe  rrepeMeHHhIX,  KOTopb1e  He ti;OJI)l<HbI 6oJihrne rrepeHa3Ha'IaTbC51  ( B  

rrp11Mepax  KOti;a,  rrpeti;cTaBJieHHbIX  B  OCTaJibHOH  qacTH  ti;aHJ-IOH  KHHfH ,  ;:)TH 

rrepeMeHHbie yrroTpe6JIHIOTC51 HMeHHO c TaKOH QeJiblO). 

•  06paII1eH11e  K qmKcHpOBaHHOMY 3HaqeHHIO,  Harrp11Mep,  K  MaKCHMaJibHOMY 

q11cJiy poHHHOB B OTp.Hti;e  (MAX _RON I N_ COUNT) ITO HMeHH BMeCTO HCI10Jlb30-BaHH51  JIHTepaJibHoro  3HaqeHmI  Bpoti;e  234.  oJiaroti;ap.H  aTOMY yrrpoII1aeTC.H 

rroHHMaHHe 11 corrpoBO)Kti;eHHe  rrp11KJiati;HbIX rrporpaMM Ha javaScript.  Beti;b B  ;:)TOM  cJiyqae  HCXOtJ;HblH  KOti;  He  HCIJeII1peH  rrpOI13BOJibHblMH,  Ha  rrepBbIH 

B3rJIHti;, JIHTepaJiaMH (234 ) ,  a co;:i;ep)l{HT Bb1pa3HTeJibHbie HMeHa (MAX_ RONIN_ 

COUNT) ,  3Haqemrn KOTOpb1x yKa3bIBaIOTC51 TOJibKO o;:i;ttH pa3. 

Ho  n JI1060M cJiriae rrpttKJiati;Hoii  Koti; 3aII1HII1aeTC.H oT Hetty)l{HbIX HJIH cJiyqaii

HbIX BHtl;OH3MeHeHHH, IlOCKOJibKY rrepeMeHHbie THila cans t  HeJib351 nepeHa3Ha<IaTb B xo;:i;e Bhrno;rnemrn nporpaMMhI. A KpoMe  Toro,  HHTepnpeTaTop JavaScript rroJiyqaeT B03MmKHOCTh OIITHMH3ttponaTb npott3BOti;ttTeJJbHOCTb. B rrpHMepe Koti;a 113 ;mcTm-ira 5.6 HarJI.HtJ;HO ti;eMOHCTpttpyeTC51 IlOBeti;eHHe rrepeMeHHbIX THrra can s t . 

ni.1cT111Hr 5.6. noeeAeHl/le nepeMeHHblX Tl/Ina Const 

const  firstConst  =  " s amurai " ; 

OnpeAenMTb 

assert ( f irstConst  === " samurai " ,   " f i rstConst  i s   a  samura i " ) ; nepeMeHHyto rMna 

const M npo· 

eepMTb npMCBOeH· 

t r y {  

Hoe eii 3Ha'4eHMe 

fir stConst  =  " ninj a " ; 

fa i l ( " Shouldn ' t   b e   here " ) ; 

cat ch ( e )  { 

npM nonblTKe npMCBOMTb HOBOe 3Ha'4eHMe 

pas s ( "An  except ion  has  occurred" ) ; 

nepeMeHHOM TMna const reHepMpyercA 

MCKnto4eHMe 

assert ( f i r stConst 

" samurai " , 

" firstConst  i s  s t i l l   a  samura i ! " ) ; 

C03AaTb HOBYIO nepeMeHHYIO TMna con st 

const  se condConst  =  { ) ; 

M npMCBOMTb eii HOBOe 3Ha4eHMe 

se condConst . weapon  =  "waki z a sh i " ; 

nepeMeHHOM secondConst Henb3A npHCBOMTb 

assert ( secondConst . weapon  ===  " waki zashi " ,   coeepweHHO HOBblM 06beKT, HO HM4TO He Mewaer 

" We  can  add  new  prope r t i e s " ) ; 

BMAOM3MeHHTb y>Ke HMeto114HHCR o6beKT 

const  t h i rdConst  =  [ ] ; 

assert ( t h i rdConst . l e ngth  ===  0 ,   "No  items  in  our  array" ) ; 3ro >Ke OTHOCHTCA 

thi rdCon s t . push ( " Yoshi " ) ; 

M K  M3CCMBaM 

assert ( thi rdConst . l e ngth  ===  1 ,   " The  a r ray  has  changed " ) ; ! 
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B ,n:attHOM npttMepe Ko,n:a cttaqaJia onpe,n:eJHieTc.H nepeMe1-rnaJI fi rs tConst Tttrra const co 3Ha'-letttteM s amurai ,  a 3aTeM rrpoBep.HeTc.H, 6brJia JIH otta HHHQHaJIH3ttpo

Batta ,n:omKHhIM o6pa3oM: 

const  fi rstConst  =  " s amurai " ; 

as sert ( f i rstConst  ===  " samurai " ,   " f i rs tConst  i s   a  samurai " ) ; 

,UaJiee rrpe.n:rrpttHHMaeTC.H CJie.n:)'IOlil,aJI IIOIIbITKa rrpttCBOHTh COBepIIIeHHO HOBOe 3Ha<reHtte ninj a nepeMeHHOH firs tCon s t :  

t r y {  

fi rstConst  =  " n i nj a " ; 

fa i l ( " Shou ldn ' t   be  here" ) ; 

catch ( e )  { 

pass ( "An  exception  has  occurred " ) ; 

OepeMeHHa.H  f i rstCons t ,  llO cyrn,eCTBy,  .HBJI.HeTC.H KOHCTaHTOH, H  ll03TOMY ei1: HeJib3.fl rrpHCBOHTh HOBOe 3Ha'-letme, a CJie,n:oBaTeJibHO,  HHTepnpeTaTop JavaScript rettepHpyeT HCKJIJO'-leHHe, He H3Memrn 3Ha'-leHtte 3TOH rrepeMettttoi1:. CJie.n:yeT 3aMe

THTh, '-ITO B ,n:aHHOM rrpttMepe KO,n:a rrptt:MeH.HIOTC.H ,n:Ba He yrroTpe6JI.HBIIIHXC.fl .n:o CHX 

nop MeTo,n:a:  f a i l  ( )  H pass ( ) . 3TH MeTO,n:hI Be.n:yT ce6.H TaKHM )Ke o6pa3oM,  KaK H 

cpyttKQH.H  a s s e rt ( ) ,  3a HCI<JIJO'-leHtteM Toro, '-ITO rrpoBepKa B  MeTo,n:e  fail ( )  HH

Kor,n:a He npoxo,n:HT, Tor.n:a KaK B MeTo,n:e pass ( )  otta npoxo,n:HT Bcer,n:a. 3Ttt MeTO,n:hI rrpHMeH.HIOTC.H B ,n:aHHOM rrptt:Mepe KO,n:a c QeJiblO npoBepttTb, B03HHKJIO JIH HCKJIIOqeHHe. EcJIH HCKJIJO'-leHHe B03HHKJIO, aKTHBH3HpyeTC.H orrepaTop  catch H BbIIIOJIm1eTC.H MeTo,n: p a s s  ( ) . A B oTcyrcTBtte HCKJIJO'-leHHH BhIIIOJIH.HeTCH MeTo,n: fail ( )  H 

YBe,n:oMJIHeTC.H, '-ITO ,n:eJio o6cTOHT He TaK,  KaK ,n:OJI)l(HO 6bITh. TaKHM o6pa30M, MO)l(

HO rrpoBepHTh, rrpOH30IIIJIO JIH HCKJIIO'-leHHe, KaK IIOKa3aHO Ha pttc. 5. 1 0. 

-

ce.-; The behavior of constant ·  x 

i +-

C  _·  127.0.0. 1 :8080/ninja2e/chapte ...  ·t;  S:  I 

•  firstConst  is a samurai 

•  An  exception  has  occured 

•  firstConst  is still a samurai! 

•  We can add new properties 

•  No items  in our array 

•  The  array  has  changed 

Pi.tc.  5. 10.  n posepKa  noseAeHHR  nepeMeHHblX 

THna const.  1!1CK/ll04€HHe B03HHKaeT B TOM rny-

4ae,  eC/lH  non blTaTbCR  n pHCBO HTb  nepeMeHHOi:1 

rnna const APvroe 3Ha4eHHe 

,UaJiee B paccMaTpttBaeMOM 3,n:ech npttMepe Ko,n:a onpe,n:eJI.HeToI ern,e o,n:tta nepe

MeHHa.H Tttrra con s t .  Ha 3TOT pa3 otta HHHQHaJIH3ttpyeTc.H nycTbIM o6neKTOM: const  se condConst  =  { } ; 
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06cyJJ.11M Tenepb oco6eHHOCTl1  rrepeMCHHbIX THIIa  const. KaK 6bIJIO  ITOKa3aHO 

BhIIlle, rrepeMeHHhIM T11rra cons t tteJih3JI rrp11csa11saTh JJ.pyr11e 3HaqettuH. Ho Hl1'1TO 

He MemaeT euaou3.MR1iUm'b TCKY�ee 3Ha1.JCHl1e. Harrp11Mep, B TeKy�11i;i o6oeKT MO)l{HO 

BBCCTl1 HOBbie CBOHCTBa,  KaK I10Ka3aHO Hl1)1{C. 

secondConst . weapon  =  " wa k i zashi " ; 

assert ( s econdConst . weapon  ===  " waki zashi " , 

" We  can  add  new  prope rties " ) ; 

A eCJIH  rrepeMeHHaJI  THna  Const CCbIJiaeTCJI  Ha  MaCCl1B,  TO  3TOT MaCCl1B MO)l{HO 

BHJJ.OH3MCHl1Th JJ.O mo6oi;i CTeneHl1, KaK JJ.CMOHCTp11pyeTCJI B CIICJJ.YIO�eM cpparMeHTe Ko,n;a: 

const  thi rdConst  =  [ ) ; 

a s se rt ( thi rdConst . l ength 

0,  "No  it ems  i n   our  array" ) ; 

thi rdConst . push ( " Yoshi " ) ; 

assert ( thi rdConst . length  ===  1 ,   " The  array  has  changed " ) ; BoT, co6CTBeHHO, H see, 1.JTO  KacaeTCJI  rrepeMeHHhIX Tttrra  con s t .  06pa�aThCJI c Hl1Ml1  KpattHe  npocTO .  .ll:oCTaTOl.JHO  3aTIOMHHTb,  1.JTO  3HaqeH11e  nepeMeHHOH  nma con s t  Mo:JKCT 6bITb ycTaHOBJICHO TOJlbKO np11 ee 11H11Ll,11aJil13aLJ,HH H  qTo ei;i HCJib351 

B  JJ.aJibHettllleM  npwcsawsaTb JJ.pyrwe 3Ha1.JeHHH.  Ho B TO )ICC  speMH  MO)l{HO  BMJJ.OH3-MCHHTh C�CCTBYJO�ee 3Haqett11e' XOTJI H TIOJIHOCTbIO ero nepeonpeJJ.CJIHTb HCJib3.H. 

VfTaK,  HCCJICJJ.OBaB  H3MCHHCMOCTh  rrepeMCHHbIX,  nepeHJJ.CM  K  I10JJ.p06HOMY pac

Cl\10TpCHl1IO  B3al1MOCB513CH  MC)KJJ.Y pa3JIHqHbJMH  THnaM11  nepeMCHHbIX  11 JICKCHqe

CK11MH cpeJJ.aMH. 

5 . 5 . 2 .  Kmo'feBble cnosa Am• onpeAeneHHH 

nepeMeHHblX H neKCH'feCKHe cpeAbl 

Tp.tt  BHJJ.a orrpeJJ.eJieH11JI  nepeMeHHbIX  (c  noMo�bIO  KJIIOl.JCBhIX  c;ros  var, let H 

con s t )  MO)l{HO Ta(()l{e  pa3JJ.CJIHTb no HX B3al1MOCBH3H c JICKCH'ICCKOH cpeJJ.OH  (HHbI

Ml1  CJIOBaMH,  no  HX o6JiaCTH  BHJJ.HMOCT11).  11  B  3TOM OTHOUlCHHH  KJIIO'lCBOe  CJIOBO 

var CJICJJ.yeT paccMaTp11BaTb OTJJ.CJibHO OT KJIIOqesbIX CJIOB  l e t  11  const. 

npMMeHeHMe KlllO'leBoro cnoBa var 

Ec;rn npttMeH»eTCH KJI10qesoe CJIOBO var, nepeMeHHM onpeJJ.eJIHCTCH s 6JJH)l{ai1:mei1: JICKCH'ICCKOH cpeJJ.e KOHTCKCTa <flyttKLJ,HH HJIH rno6aJibHOfO KOHTCKCTa. ( OmrnKo 6JIOKH  rrptt 3TOM  HfHOp.ttpyIOTCH! )  3Ta  JJ.aBH11IllHHH  oco6eHHOCTb H3hIKa JavaScript CJI)l)J<HJia ITOMCXOH MH MHOfl1X pa3pa6oT'lHKOB,  nepeXOJJ.H�HX Ha JavaScript c JJ.pyfHX H3hIKOB nporpaMM.ttposaHHH. B KaqecTse rrp11Mepa paccMoTpttM KOJJ. 113 Jil1CTHHra 5. 7. 

nr.tcntHr 5. 7. npr.tMeHeHr.te KJllO'leBOrO CnOBa var 

var  g l obalNinj a  =  " Yoshi " ; ...,._.__ OnpeAenMrb rno6anbHYIO nepeMeHHYIO c noMOIJ\blO KnlO'leeoro cnoea var funct i on  reportAct ivity ( )  { 
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var  functi onAct i v i t y   =  " j umpi ng " ;  ""'•----;1 OnpeAe1111rb noKanbHy10 nepeMeHHyio e cl>yHK41111 c nOMOIJ.lblO KnlO'leeoro cnoea var 

for ( var  i  =  1 ;   i  <  3 ;   i + + )   { 

OnpeAen11Tb ABe 

var  forMe s s age  =  globa lNinj a  +  "  "  +  funct ionActivity; nepeMeHHb1e e 411Kne 

1 

assert ( fo rMessage  ===  " Yoshi  j umping " , 

for c noMOIJ.lblO KnlO-

" Yoshi  is  j umping  within  the  for  block" ) ; 

8 

f'lesoro cnoea var 

. 

,, 

,, 

. 

411Kne  or AOCrynHbl nepe-

a s se rt ( i ,   Current  loop  counter : 

+  i ) ; 

MeHHbie 113 6noKa, cl>yHK41111 

} 

-

11 rno6anbHOro KOAa, 'ITO He 

YAMBllTenbHO 

ass ert ( i   ===  3  & &   forMess age  ===  " Yoshi  j ump ing " 

. 

. 

' 

Ho nepeMeHHble, yno-

" Loop  va riables  acce s sible  out side  of  the  loop" ) ; rpe6nAeMbie a 411Kne 

for, AOCTynHbl 11 33 

ero npeAenaM1o1 

reportActivi t y ( ) ; 

KaK npae11n 1 

o, HH OAHa 113 

cl>YHK41111 HeAOCTYOHa ;a ee npeAenaMM 

as sert ( t ypeof  funct ionAct ivity  === " undef ined" 

& &   t ypeo f  i  ===  " unde f ined"  & &   t ypeof  forMe ssage  ===  " unde fined " , 

" We  cannot  see  funct ion  variables  out s ide  of  a  funct ion" ) ; CHa1-iaJia  B  ;:i;attHOM  11p11Mepe  Ko;:i;a  011pe,a;em1eTC.H  rno6aJi bHa.sI  nepeMeHHa.H 

globalNinj a ,  a 3aTeM cpyttKU,H.H reportActi v i t y  ( ) ,  r,a;e  s Teqem1e ,a;syx 11Tepau,11if U,HKTia yseµ;oMJI.HeTCJI 0 nphrraJOmHx µ;eifCTBH.f.IX HHH,ll,3.f.I, HM.f.I KOToporo 3a,ll,aHO 

B nepeMeHHOH gl oba lNinj a. KaK BH,ll;HTe, B TeJie U,HKJia for snoJIHe ,ll,OCTYfiHhI nepeMeHHhie H3 6JioKa ( i  11  forMes s a ge) H cpyttKU,tttt ( func t i onAct i v i t y ) ,  a TaIOKe rno6aJihHhie nepeMeHHhie (globalNin j a) . 

H o  Mttor11x pa3pa6oTqMKOB, neperne,a;umx Ha JavaScript M3 µ;pyr11x .H3hIKOB nporpaMMHposaHtt.H, y,a;ttBJI.sieT, qTo nepeMeHHhie, onpe,a;eJieHI-Ihie B 6JioKax Ko,a;a, MOryT 

6bITh µ;ocrynHhI ,ll,<DKe 3a npeµ;eJiaMH 3Tl1X 6JIOKOB, KaK IlOKa3aHO HM)l{e. 

assert ( i   ===  3  &&  forMe s s age  === " Yoshi  j umping " , 

" Loop  variables  accessible  out s i de  of  the  loop" ) ; 3Ta oco6eHHOCTh o6b.HCH.HeTC.f.I TeM, qTo nepeMeHHbie, o6b.sIBJI51eMbie c IIOMOmhJO 

KJIJO<Jesoro cJiosa var, scer,a;a perMcTp11py10TC.sI B 6JIM)l(attrneiI JieKc11qecKoiI cpeµ;e ( cpyttKU,MH MJIM rno6aJibHOH) , He o6pama.sI HttKaKoro BHHMaHH.f.I Ha 6JIOKM. TaKa.sI CMryau,ttJI HarJJ51,ll,HO ,ll,eMOHCTpHpyeTCJI Ha p11c. 5. 1 1 , r,a;e IlOKa3aHO COCTOJIHMe JieKCMqec1mx cpe,a; nocJie BTopoif MTepau,uM u,11KJia for B qJyHKU,Mtt reportAc t i  vi ty ( ) . 

B ,a;aHHOM npHMepe KOt�a HMeJOTC.sI cJieµ;yJOmMe JieKcMqecKtte cpe,a;h1. 

•  fJio6aJihHa.sI cpe,a;a,  B KOTopoiI perttcTpttpyeTCJI  nepeMeHHM globalN inj a , IlOCI\OJihKY 3TO 6JimKaHllla.sI JieKCH<JeCKa.sI cpe,a;a (cpym<U,HM MJIM rno6aJihHa.sI). 

•  Cpe,a;a  cpyHKU.HH  reportAc t i  v i  t y  ( ) ,  co3,a;asaeMa.sI  npu  BhI30Be  ,a;aHHOH 

cpytt1<u,1111 H coµ;ep)l{ama.sI nepeMeHHhie funct i onActi vi ty, i H forMe s sage, IlOCKOJihKY OHH onpe,a;eJIJIIOTCJI c IlOMOmhIO KJIJO'Jesoro CJIOBa var, H OHa OKa3hIBaeTCJI cpe,a;oiI 6JIH)l{attrneiI cpyHKU:ttH. 

•  Cpeµ;a 6JioKa q11KTia for, KOTopa.sI oKa3bIBaeTc.sI nycToiI ,  nocKOJihKY nepeMeH

Hhie, onpe,a;eJIJieMbre c n0Momh10 KJIIOtJesoro cJiosa var, 11rttop11py10T 6JIOKH 

KO,ll,a, ,ll,<DKe ec;m OHM B HMX coµ;ep)l{aTC51. 
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t/acrn'b II. llpeacrnaBM'/iue o ¢yux1J,URX 

BcJie�CTBtt:e  CTOJib  Heo6b1qHoro  noBe�emrn  B  cTaH�apTe  ES6  513hIKa JavaScript 6bIJil1 BHe�peHbl �Ba HOBbIX KJIIO'leBblX CJIOBa, l e t  M con s t ,  MJI orrpe�eJieHMJI rrepe

MeHHhIX. 

var  globalNinj a  =  "Yosh i " ; 

� fno6anbH8A 

function  reportActivity ( )   I 

cpeAa 

var  functionActivity  =  "j umping''; 

for (var .,lc  =  li  i  <  J;  i++)  { 

var  forMessq.ge  :=  globalNiflj a  +  "  "  +  functiooAct ivity; assert { forMessage  =  "-Yo.Sh1  jumpin9 11 , . 

"Yostti  is  j umping  ·within  the  for  block" ) ; assert { i ,   "Current  loop  coun.i:er : 0   +  i ) ; 

�

assert (i 

CpeAa 

==  3  &&  forM.essage  ==  "Yoshi  j umping " , 

"Loop  variables  accessible  outside  of  the  loop" ) ; 6noKa 

reportActivity ( )  i 

COCTOAHHe neKCH'l0CKHX cpeA 

..----------- no 3aeepweHHH eropoi.i 

HTepa1.1HH LIHKna for 

rnooanbHaR cpeAa 

reportActivity:  function ( ) ( )  

g l obalNinj a :   "Yoshi" 

PHC.  5.11.  c  noMOW,blO  Klll04eBoro CllOBa var nepeMeHHble on peAellAIOTCA  B 

6m1>1<ai:lwei:i cpeAe cj>yHKL.\HH  HllH  B rno6allbHOl:i cpeAe,  n peHe6peraA cpeAaMH 

6noKoB.  B  AaHHOM cnyYae nepeMeHHble forMessage 1o1  i  perncrp1o1py10rcA  B 

cpeAe cl>YHKL.\HH reportActivi ty () , r.e.  B 6n1o1>1<ai:iwei:i JleKrn4eCKoi:i cpeAe cpyHKL.\HH, HeCMOTpA  Ha TO, 4TO OHH COAep>KaTCA B L.\HKJle for 0603Ha'feHMe nepeMeHHblX B o6naCT"'1 B"'1A"'1MOCT"'1 6nOKOB c noMOll.\blO KnlO'feBblX 

cnos let ,,., const 

B  oT;rnqtte OT  I<JuoqeBoro  CJIOBa  var, onpe�eJimOII1ero  nepeMemiy10  B  611mKai1-ruei1  JieI<ctt:qecKOH  cpe,!1,e  (cpyHI<UMH  HJIH  rno6aJibHOH) ,  KJIIO�IeBbie  CJIOBa  let  H 

const �eM:cTBYIOT  npoII1e.  Otttt:  onpe�e;rn10T rrepeMeHHhie  B  6mnKai1rueM: JieI<ctt:qe

CI<OH  cpe,!1,e,  KOTopaJI  MO:MeT 6bITb  cpe�o:H  6110Ka  1<0�a,  UHKJia,  cpyttKUHH wrn �a)f{e rno6aJibHOt°I cpe,!1,0H. c IIOMOlllblO KJIIO'leBblX CJIOB let H  const MO)l<HO onpe,11;eJIHTb rrepeMeHI.Ybie B o6JiacTH BM,lJ,HMOCTM 6JioKa,  cpyttKUHH HJIM  rno6aJibHOro  I<O)];a.  B Jitt:

CTHHre 5.8 rrp1rne,11;eH tt:cxo�HbIH KO� tt:3 rrpe�hI��ero  npttMepa,  nepe1mcaHHhIH c ueJibIO rrpo�eMOHC'rpttpoBaTb np11MeHeHHe KJIJOqeBbIX CJIOB  l e t  M  Cons t . 
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n1.1cT11tHr 5.8. npi.tMeHeHi.te IUllO"leBblX CnOB let 1.1 const OnpeAe1111Tb r1106a11bHy10 nepeMeHHYIO c noMOlJ.\blO Klll04eeoro cnoea const. 

r1106a11bHbte nepeMeHHbte r11na const o6bl4HO o6o3Ha4alOT npon11CHblMl1 6yKeaM11 

const  GLOBAL  NINJA  =  "Yoshi" ; ......-/ 

func t i on  reportAct ivity ( )  { 

const  funct i onAct ivit y   =  " j umpi ng " ; 

OnpeAe1111Tb 110Ka11bHY10 nepeMeHHYIO B �yHK· 

41111 c noMOlJ.\blO Knio4eeoro cnoea const 

for ( le t   i  =  l ;   i  <  3 ;   i + + )   { 

let  forMes sage 

MeHHbfe a 411Kne for 

= 

GLOBAL_N INJA  +  "  "  +  fun c t ionAct ivity; 

as s e rt ( forMes sage  ===  " Yoshi  j umpi n g " 

I OnpeAe1111TbABenepe-

�  c noMOlJ.\blO Klll04eaoro 

. 

. 

. 

' 

cnoea let 

" Yoshi  is  j umpi ng  within  the  for  block" ) ; a s sert ( i ,   "Current  loop  counter : "   +  i ) ; s 411Kne for AOCTVnHbi nepeMeHHb1e 113 6110Ka, �YHK41111 11 rno6a11b

HOro KOAa, 4TO He YA11Bl1TellbHO 

'1 assert (typeof i  ===  "undefined"  && typeof forMessage ===  "undefined", 

" Loop  va riables  not  accessible  out s ide  the  loop " ) ; 

}  � Tenepb nepeMeHHble 113 411K11a for HeAocrynHbl 3a ero nepeAe11aM11 

reportActivit y ( ) ; 

KaK npae11110, Hl1 OAHa 113 

a s sert ( t ypeof  funct i onActivi t y   === " undefined" 

4>YHK41111 HeAOCrynHa 33 ee 

&&  t ypeof  i  ===  " unde f ined" 

&&  t ypeof  forMes sage  ===  " undef ined " , 

"We  cannot  see  funct i on  variab l e s   out s ide  of  a Ha  pttc.  5. 1 2  ttarnJI;:i;tto  noKa3atto  TeKyrn;ee  cocTOJiHtte  JieKcw1ecKttx  cpe;:i;  H3 

;:i;attttoro  npttMepa  Ko;:i;a,  Kor;:i;a  3aBeprnaeTCH  BTOpM  HTepau;ttH  IJ;HKJia  for B  TeJie cpyttKIJ;HH  reportAct i  vi t y ( ) .  l1  B  3TOM  cJiriae  HMeJOTCJi  TPH JieKCHY:eCKtte  cpe

;:J;hI:  rno6aJihHaH  cpe;:i;a  (;:i;JIH  BhmOJIHeHHJi  rno6aJibHoro  Ko;:i;a  3a  npe;:i;eJiaMH  Bcex cpyHKIJ;HH H 6JIOKOB) ,  cpe;:i;a cpyHKIJ;HH reportAc t i  vi t y  ( ) ,  npttBJi3aHI-IaH K ;:i;aHHOH 

cpyttKIJ;HH,  a  TaIOKe  cpe;:i;a 6JioKa  ;:J;JIH  Bhll10JIHeHHJi  Ko;:i;a  B  TeJie  u;ttKJia  for. Ho  110CKOJihKY  B  ;:i;aHHOM  npttMepe  Ko;:i;a  npttMeHJi!OTCH  KJIJOY:eBhie  CJIOBa  l e t   H  con s t , TO  nepeMeHHbie  onpe;:i;eJIHJOTCH  B  6JimKaiirnei1 JieKCHY:eCKOH  cpe;:i;e.  B  Y:aCTHOCTH, nepeMeHHM  GLOBAL_ N I NJA  onpe;:i;eJIJieTCH  B  rno6aJibHOH  cpe;:i;e,  nepeMeHHaH 

func t ionAct i vity - B  cpe;:i;e  cpyHKIJ;HH  reportActi vity ( ) ,  a  rrepeMeHHbie  i  H 

forMe s s age - B  cpe;:i;e 61101<a u;ttKJia  for. 

Tenepb,  Kor;:i;a B  CTa1-1;:i;apT 1-1a1<01-1eu;-To  BBe;:i;eHbI KJIJOY:eBhie  cJioBa  const H  l e t , MHO)KeCTBO HOBbIX pa3pa60T'-l:HKOB, KOTOpbie JIHlllb 1-1e;:i;aBHO nepernJIH H a  JavaScript 113  ;:i;pynrx  Ji3bIKOB  nporpaMMttpoBaHHH,  MOryT  6hITb  BllOJIHe  y;:i;oBJieTBopeHbI. 

HaKOHeu;-To  B JavaScript  noMep)KttBaJOTCJi  TaKtte  )Ke  npaBHJia co6JIJO;:J;eHHH  o6Jia

CTeiI  BH;:J;HMOCTH,  KaK H  B ;:i;pyr11x C-no;:i;o6HbIX H3hIKaX.  l1MeHHO  noaToMy B  11p11Mepax KO;:i;a,  npttBe;:i;eHHbIX ;:i;aJiee  B  KHHre,  npaKTlfl-IeCKH Bcer;:i;a y110Tpe61rnJOTCJi KJIJO· 

Y:eBbie CJIOBa const 11  l e t  BMecTo KJIJOY:eBoro CJIOBa var. 
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lfacm'b II. IIpeacmaBJ1£H,ue o ifiJH'IC1J,UflX 

can s t   GLOBAL_NINJA  =  "Yoshi " ; 

rno6anbHa11 

cpeAa 

funct ion  reportActivi t y ( )  

const  funct ionAc t ivity  =  " j umpi ng" ; 

for ( le t i . = 1 ;  i <. 3 ;  i + + )   { 

· 1 e t   forMe s s age  =  GLOBAL_NINJA  +  "  "  +  functionActivity; assert ( fo.rMessage  =  " Yoshi  j ump,ing " , 

"Yo;hi  i s  

within  the  for  block " ) ; 

assert ( i ,   "Current  . loop.  counter : "   +  i ) ; assert 

i  ==  "undefined" 

&&  typeof  forMe s s age  = =   "undefined " , 

"Loop  variables  not  acce s s ible  outs ide  the  loop" ) ; reportActivi ty ( ) ; 

CpeAa 6noKa l.IHKna for 

i :   3 

forMes sage :  "Yoshi  j umping" 

CP6A3 

CpeAa ¢YHKLIH� 

reportAct1v1 ty  ( )  

COCTOllHlle neKCll'feCKllX cpeA 

no 3aaepweH1111 eropoi1 

functionActivity :  " j umping" 

11repa1.11111 L\llKna for 

cpeAa 

rno6anbHaR cpeAa 

reportActivi t y :   function ( ) { }  

GLOBAL  NINJA :  "Yosh i " 

PMc. 5.12. C noMOW,blO K/lt04eBblX rnos let  1-1 const nepeMeHHble onpeAe/lA IOTCA B 6111-1>1<ai:1-wei:1 cpeAe. B AaH HOM c11y4ae nepeMeH Hble forMessage 1-1 i pernc1p1-1py10rcA s cpeAe 6110Ka L\1'1K/la for, nepeMeHHaA functionActivity - s cpeAe <l>YH KL\1-11-1 reportActivi ty ( ) , a nepeMeHHaA GLOBAL  NINJA - B  rno6a/lbHOi:1 cpeAe.  111  B  Ka>KAOM  c11y4ae 3TJ.1 11eKC1-14eCKl-1e cpeAbl ABnAIOTCA 6111-1>1<ai:1w1-1MJ.1 Af1A COOTBeTCTBYIOW,J.1X nepeMeHHblX 

5.5.3. Pen'ICrpal..\MSI MAeHTM<l>MKaropoe B neKCM�ecKMx cpeAax 0,l(1'IH 113 J�BlDKym11x np11HQHIIOB, noJIO)l{eHHbIX B ocHoBy pa3pa60TK11javaScript KaK H3hII<a nporpaMMI1pOBaHmI,  COCTQjIJI B npocTOTe ero rrpHMCHCHI151.  I1  B oTOM 

KpoeTCH 0,l(Ha 113 rnaBHbIX rrpHqHH, no KOTOpbIM He y1<a3bIBaIOTC5I THIIbl 3Ha�IeHHH, B03BpamaeMblX H3 cpyHKQHH, rrapaMeTpOB cpyr-mQI1H, nepeMCHHbIX 11 T.,l(. I1 KaK BaM 

,ll;OJDKHO 6bJTb y)l{e 113BCCTHO, KO,n; JavaScript BbIIlOJII-rneTCH IIOCTpoqHQ H Henocpe.n;

CTBCHHO. PacCMOTPHM B KaqecTBe npHMepa CJie.n;y1omHH cpparMeHT Ko,n;a: firs tRonin  =  " Kiyokawa " ; 

secondRonin  =  " Kondo " ; 
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CHatJan:a n,ll.eHTttqnmaTopy firstRonin rrpncBanBaeTC.H 3HatJeHne " Ki yo kawa " , a 3aTeM tt,ll.eHTmpnKaTopy s econdRonin - 3HatJeHne  " Kondo " .  l1  B ::>TOM neT HHtJero y,ll.ttBHTeJihHoro, He TaK Jitt? TeM He MeHee paccMoTpnM cJie,ll.yIOII(HH rrpnMep: const  fi rstRonin  =  " Ki yokawa " ; 

check ( f i rs t Ronin ) ; 

funct i on  check ( roni n )   { 

as sert ( ronin  ===  " K i yokawa " ,   " The  ronin  was  che cked !  " )  ; B ,ll.aHHOM CJI)"Iae 3HatJeHne " Kiyo kawa " CHatJan:a rrpncBanBaeTCH tt,ll.eHTttcpttKa

Topy, a 3aTeM Bbl3bIBaeTC.H cpyHKIJ,H.H chec k  ( )  c H,ll.eHTHcpttKaTopoM firstRonin B 

KatJeCTBe  napaMeTpa.  Ho rro3BOJibTe, ec11n KO,ll. BhIIIOJIHHeTcH nocTpOtIHO, TO MO)K

HO JIH Boo6me BhI3hIBaTb cpyttKIJ.HIO che c k  ( ) ?  Be,ll.h HHTeprrpeTaTop eme He ,ll.OCTHr o6'b51BJieHH.H 3TOH cpyttKIJ.HH, H II03TOMY eMy HH'!ero 0 Hett HeH3BeCTHO. 

Ho ecJIH npoTecTnpoBaTb npnBe,ll.eHHhIH BhIIlle cpparMeHT KO,ll.a, KaK rroKaaaHo Ha pnc. 5. 13, TO o6Hap�HTC.H, 'ITO OH BIIOJIHe pa6oTocnoco6eH . .H3hIKJavaScript He oco6eHHO rrptt,D;ttptIHB K Mecry onpe,ll.eJieHH.H ¢YHKIJ.HH. B tJaCTHOCTH, 060.HBJieHHH 

¢YHKIJ,HH MO)KHO pa3MelI(aTb KaK ,ll.O, TaK H nocJie HX Bbl30BOB. l1  3TO He ,ll.OJI)KHO 

oco6eHHO 6ecrrOKOHTb paapa60T'IHKOB. 

@ Binding a specific context  x 

i  +-

C  ·  '  1 27.0,0.1 :8080/ninja2e/chapte ...  �} !  :5  I 

•  The  ronin was checked! 

PMc.  5.13. <l>yHKL\IMI s Aei:1crs1-1re11bHocrn AOCTYn

Ha - Aa>Ke AO ee ¢aKrn4ecKoro onpeAe11eH1-1R 

npoi.teCC perncTpai.tMM MAeHTM<l>MK3TOpOB 

Ho eCJIH OTJIO)KHTb B  CTopotty rrpocTory npttMeHeHmI,  TO KaKHM o6paaoM HH

TepnpeTaTopy JavaScript y,ll.aJIOCb Bbl.HCHHTb,  'ITO  cpyttKIJ.H51  chec k  ( )   cymecTByeT, eCJIH KO,ll. BbIIIOJIH.HeTC.H nocTpOtIHO? 0Ka3bIBaeTC.H,  'ITO HHTeprrpeTaTop JavaScript HeMHOro "xttTpttT",  H  Ha caMOM ,ll.eJie BbIIIOJIHeHHe KO,ll.a JavaScript npoHCXO,ll.HT B 

,ll.Ba ::>Tana. 

CTepBbIH ::>Tan aKTHBH3ttpyeTCH BCHKHH pa3, KOr,ll.a C03,ll.aeTc.H HOBa.H JieKCHtJecKaH 

cpe,ll.a.  Ha ,ll.aHHOM ::>Tane  KO,ll. eme He  BhIIIOJIHHeTcH,  a HHTepnpeTaTop JavaScript npocMaTpttBaeT II  perttcTpttpyeT Bee nepeMeHHhie H cpyttKIJ.HH, 060.HBJieHHhie B Te

KymeH: JieKCHtJecKoH:  cpe,ll.e.  CTocJie  ::>Toro HatJttHaeTC.H BTopoH:  ::>Tan  BhIIIOJIHeHHH 
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fJacm'b JI.  llpeocmaBJle'/iUe 0 ifiJUK'IJ,'lillX 

K0,11,aJavaScripL  Kmmpenme n0Be,11,em1e 3aBHCHT OT Tllna nepeMeHHOH  ( l e t ,  var, cons t ,  o6nJIBJieHHJI cpyHKIJ;llll) ll THna cpe,11,hr ( rno6aJihHOH,  cpyHKIJ;llll HJIH 6JJoKa) . 

.l(aHI-JbIH npou;ecc npoHCX0,11,HT CJJe,11,yiOIIIllM o6pa30M. 

1.  EcJJH co3,11,aeTcJI cpe,11,a cpyttKIJ;HH, TO co3,11,aeTcJI H,11,CHTHcpHKaTop HeJIBHoro napaMeTpa  argument s  HapJI,11,y  co  BCCMH cpopMaJihHhIMll  napaMeTpaMH  cpyHKl�HH  H  3HatieHHJIMll  HX  apryMeHTOB.  A ecJJH  :no  He cpe,11,a  cpyHI<IJ;HH,  TO  ,11,aH

HhIH mar nponycKaeTCJI. 

2.  EcJJH  co3,11,aeTCJI  rno6aJihHaJI  cpe,11,a  HJIH  :>Ke  cpe,11,a  cpyttKu;HH,  To  B  TeKyu�eM 

K0,11,e,  He ,11,0X0,11,JI  ,11,0 TeJia ,11,pyrttx  cpyHKIJ;HH,  npocMaTpHBaIOTCJI  o6bJIBJieHllJI cpyttKIJ;llH' HO  He  cpyHKIJ;llOHaJihHbie Bbipa:>KeHllJI  llJJll CTpeJIO'II-lbie cpyHKIJ;llH ! 

.l(JJJI K(l)l<,11,0ro o6ttapy)l(eHHOro o6bJIBJJeHllJI  cpyHKIJ;llll  C03,11,aeTCJI HOBaJI cpyttK

IJ;HJI, KOTopaJI npHBJl3hIBaeTCJI K ll,11,eHTllcpHKaTopy B cpe,11,e no CBOeMy HMCHH . 

Ec;rn aTOT H,11,eHTHcpttKaTop y)l(e cyIIIeCTByeT, ero 3Ha'ICHHe nepe3anttchrnaeT

CJI.  A ecJIH aTo 0,11,1-:ra H3 cpe,11, 6JI01<0B, TO ,11,am-1b1H  mar nponycKaeTcJI. 

3.  TeKYIIIHH K0.11. npoBepJieTcJI Ha HaJilltIHe o6nJIBJJeHHH nepeMeHHhIX. B cpe;:i;ax cpyttKIJ;HH  ll  rno6aJibHbIX cpyHKIJ;llJIX o6ttapy)l(HBaIOTCJI  Bee rrepeMeHI-Ihie, 06b

JIBJieHHbie  c  noMOIIIhIO  KJIIOtieBoro  CJJOBa  var 11  onpe;:i;eJieHHhie 3a  npe,11,e;ra

Mll  ;_i;pyrttx  cpyHKIJ;HH,  XOTJI  HX  MO)l(HO  pa3MeCTllTb  B  6JJOKaX,  a TaIOKe  o6Hapy:>KHBaIOTCJI  BCe  nepeMCHHbie,  o6bJIBJJCHHbie  c  IIOMOIIIbiO  KJIJO'ICBbIX  CJIOB 

let ll  const 3a npe;:i;eJiaMH ;:i;pyrHx cpyttKIJ;llH ll 6JJOKOB. B cpe;:i;ax 6JJOKOB Ko;:i; npoBepJieTCJI  TOJibKO  Ha  HaJilltille  nepeMeHHbIX,  ofrbJIBJieHHbIX  c  IIOMOII\b!O 

KJIIO<JeBhrx CJIOB  let ll  con s t ,  Herrocpe,11,cTBeHHO B TeKYIIIeM 6JIOKe.  Ecm1 )Ke ll/];eHTllcpHKaTop  Ka)l{,1J,OH  o6Hapy)l(eHHOH  rrepeMeHHOH  He  cyIIIeCTB)'eT  B  Te

KYIIIeH cpe;:i;e,  OH  perHcTpHpyeTcJI  ll  HHHIJ;llaJill3HpyeTCJI  Heorrpe;:i;eJJeHHhIM 

3HatieHHeM (unde fined). Ho ecJIH H;:f;CHTHcpm<aTop cyu�eCTByeT, TO OH ocTaB

JJJieTcJI co  CBOllM 3Ha<JeHlleM. 

Bee aTH marH n0,11,hITmKeHbI Ha pHc. 5 . 1 4. 

A Tenepb  paccMOTpttM  cJie;:i;cTBHJI  H3 yrroMJIHYThIX  Bhime  npaBHJI.  Co6mo;:i;eHHe STllX npaBHJI npll  HaIIHCaHllH KO;:l;ajavaScript cnoco6Ho Bbl3BaTb pH;:i; xapaKTepHbIX 

Tpy;:i;HocTeH,  KOTopb1e  Moryr  rrpttBeCTll  K e;:i;Ba  yJJOBHMhIM  11  He cosceM  rroHJITHbIM 

rrporpaMMHhIM  om1161rnM.  HatIHeM  c  BbIJICHemrn  rrptttIHH,  no  KOTOpbIM  cpyttKIJ;llIO 

MO)l(HO Bhl3bIBaTb eIIIe �o  ee o6bJIBJieHllJI. 

Bbl30B <i>YHK�MM AO MX 06bS1BneHMSI 

O�I-Ia ll3 rrpHMe<JaTCJlhHbIX oco6eHHOCTei1 Jl3bIKajavaScript COCTOHT B TOM ,  'ITO 

nopJI�OK  onpe�eJieHHJI  cpyttKIJ;HH  He  HMeeT oco6oro  3HatieHHJI.  Te,  KTO  HeKor�a nporpaMM11poBa11  Ha  Pascal,  B03MO)l(HO, y)l(e  He  noMHJIT  ero  )l(eCTKO  CTPYKTyp11-poBaHHhie Tpe6oBaHH.H. B JI3bIKe JavaScript �onycKaeTCJI BbI3bIBaTh cpyttKu;mo ellle 

�o  ee  cpopMaJJhHOro  o6bJIBJieHllJI,  KaK  �eMOHCTpHpyeTCJI  B  np11Mepe  KO�a  113  Jll1-CTllHra 5.9. 
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arguments 

" napaMeTpi; <l>YHKl111" 

3apernCTP"POB3Tb nepeMeHHble 

c noMOU\blO Klll04eeoro cnoea var 

3aper"CTP•POB3Tb nepeMeHHble 

33 npeAenaM" <t>YHKL\""· 

c noMOU\blO Knl046Bb1X cnoe let 

a c noMOU\blO Kfll048Bblx cnoe 

" con st B TeKyll.\eM 6noKe 

let " con st  - aa npeAenaM" 6noKoB 

P111c. 5.14.  npo4ecc perncrpa4111111  111p,eHrncj>111 Karnpoa a 3aa111rnMocrn or rn na cpep,b1 

J1111crnHr 5.9. AocT}'n K <l>YHK�111111 AO ee 06bstBneH111st a s sert ( t ypeof  fun ===  " funct i on " , 

" fun  i s   a  funct ion  even  t hough  i t s   j Ec1111 cj>yHKL\MA onpeAenAeTCA c noMOIL\blO oneparopa 06bAB/1eHMA cj>yHKL\MM, OHa MOlKeT 6b1Tb de finit ion  i sn ' t   reached  yet ! " ) ; 

AOCT'fnHa AO MOMeHra ceoero onpeAeneHMA 

a s s ert ( typeof  myFunExp  === " undef i ned " , 

" But  we  cannot  access  function  expre s s ions " ) ; Cl>yHKL\MM, onpeAenAeMble B BMAe 

cl>YHKL\MOHa/lbHblX BblpalKeHMM M/111 

crpeno�HblX cj>yHKL\MM, 3apaHee Heassert ( t ypeof  myArrow  === " unde fined" , AOCTynHbl 

"Nor  arrow  functions " ) ; 

Cl>yHKL\MA fun ( )  onpeAenAertA e BMAe 

funct i on  fun ( )  ( }  

oneparopa o6bAeneHMA cj>yHKL\MM 

var  myFunExpr  = funct i on ( ) { } ; 

var  myArrow 

( x )   =>  x ; 

I nepeMeHHaA 

a nepeMeHHaA myArrow 

crpeno�HYIO cj>yHKL\MIO 

myFunExpr yKa3blBaer 

- Ha 

Ha cj>yHKL\MOHa/lbHOe BblpalKeHMe, 

<PyHKIJ,If.SI  fun ( )  MO)KeT 6hITb ,11,0CTynHa eme ,11,0 MOMeHTa CBoero onpe,11,eJieHIUI. 

I1  ::no BilOJIHe ,11,onycTllMO IlOTOMy, qTo cpyttKIJ,llH fun ( )  onpe;_i;eJIHeTCJI B Bll,ll;e onepaTopa o6'hJIBJieHttH cpyttKIJ,ttll. KaK rroacHJIJIOCh Ha BTopoM mare paccMoTpettHoro pattee npou,ecca, ecJitt cpyttKIJ,llM coa,11,aIOTCH c noMOl.QhIO onepaTopoB 06'hHBJiem1ti cpyHKIJ,llH, llX ll,11,eHTHcpttr<aTOpbl perttCTpttpyIOTCJI nptt C03,ll,aHllll Ter<ymeti JieKCMqecKOH cpe,ll;hI ,  T.e.  eUJ,e oo BhIDOJIHemrn JII06oro r<o,11,a JavaScript.  CJie,ll;oBaTeJihHO, npe)K,ll;e qeM ttaqHeTCJI BhI30B cpyttr<u,ttu as sert ( ) ,  cpyttKIJ,ttH fun ( )  y)Ke cymecTByeT. 
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q acm'b II. IIpeiJcmae.n,e·wue o ¢ymc1J,UJtX 

HHTepnpcraTop JavaScript  ynpomaeT 3a,11;aqy pa3pa6oT'IHKOB,  II03Bo1urn  HM  3apaHee  o6paI.U;aTbC.H  K  cpyHKLJ;H.HM,  He  oco6eHHO  3a60T.HCb  0  KOHKpeTHOM  nop.H,a;Ke pacnoJio:>KeHH.H cpyttKLJ;Htt.  Be,a;h cpyttKLJ;HH )')Ke  cymecTB)'lOT  K TOMY MOMeHry,  Kor,a;a Ha•111HaeT BblllOJIH.HTbC.H KO,ll;. 

CJie.a;yeT  3aMeTHTh,  'ITO  ,a;aHHhIH  npou;ecc  pacnpocTpatt.HeTc.H  TOJihKO  Ha  061,

.HBJieH115l cpyttKLJ;HH.  <l>yttKLJ;HOHaJibHbie  Bbipam:eHH.H  H CTpeJIO'IHbie cpyttKLJ;HH  He  3a

Tpar11BaIOTC5l ,a;aHHbIM  npou;eccoM  H  C03,ll;aIOTC51  B  TOT  MOMeHT,  Kor,a;a  BbIITOJIHeHHe nporpaMMbI  .a;ocT11raeT  11x  onpe,a;eIIeHHtt.  HMeHHO  noaToMy  B  paccMaTpttBaeMOM 

3,ll;eCb npHMepe KO,ll;a 3apaHee He,ll;OCTynHbI cpyttKLJ;HH, Ha KOTOpbie yi<a3bIBaIOT nepe

MeHHbie myFunExp 11 myArrow. 

nepeonpeAeneH1.1e <l>YHK4"1M 

CIIe.a;yioI.U;ee  3aTpy,a;HeHne  CB513aHo  c  nepeonpe,a;eIIeHHeM  11,a;eHTttcp11KaTopoB 

cpyttKu;nM:. PaccMoTpttM eI.U;e o,a;HH npnMep Ko,a;a, np11Be,a;eHHbIH B JIHCTHHre 5. 1 0. 

n11tCTHHr 5. 1 0.  nepeonpeAeneH11te lflAeHTH<f>lflKaTOpOB <f>yHK1.4lflM 

HAeHTM,MKarop fun ccb111aercR Ha 'YHKl.\MIO 

a s s e rt ( t ypeof  fun ===  " funct ion " ,   "We  access  the  funct i on " ) ; � 

var  fun =  3 ; �4fa-��  OnpeAe111tTb nepeMeHHYIO fun 11 np11cso1tTb eii <11tC110 

HAeHTH,MKarop fun 

ccb111aercR Ha <111c110 

assert ( t ypeof  fun 

" numbe r " ,  " Now  we  access  the  number" ) ; � 

funct i on  fun ( ) { }  -<1141--- 06bRB1tTb ,YHKL11t10 fun ( ) HAeHTM,HKarop fun no-npe>KHeMy 

ccb111aercR Ha <1MC110 

a s s e rt ( t ypeof  fun  ===  " numbe r " ,  " S t i l l   a  number" ) ; ..,_-/ 

B ,a;aHHOM npnMepe Ko,a;a nepeMeHHM H  cpyttKLJ;H.H  o6b51BJUIIOTC51 c o,a;nHaKOBbIM 

HMeHeM  fun. EcJIH  BbIITOJIHHTb 3TOT KO,ll;,  TO OKam'.eTC51,  TO  'ITO Bee yrsep)K,ll;eHl·rn B 

HeM  npoxo,a;.HT.  B  nepBoM yrsep*,a;eHHH n,a;eHTttcp11KaTop  fun ccbrnaeTC51  Ha cpyHKu;n10, a BO BTopoM  H TpeTbeM yrBep)K,ll;eHHH - Ha 'IHCJIO. 

TaKoe  nose,a;ett11e  .HBJI.HeTc.H  np.HMhIM  cJie,a;CTBHeM  maros,  npe,a;npttH51TbIX  np11 

perHcTpau;1111  11,a;eHTHcp11KaTopoB.  Ha  BTopoM  mare  on11caHHoro  paHee  npou;ecca cpyttKLJ;HH, onpe,a;eJI.HeMhie c  IIOMOllfbIO onepaTopa o6'h51BJieHH51 cpyttKLJ;HH, C03,ll;aIOT

C.H H CB.H3bIBaIOTC.H co CBOHMH 11,a;eHTHcpHKaTopaMH nepe,a; HHTepnpeTau;11eM: JII06oro Ko,a;a,  Ha  TpeTheM  mare  o6pa6aTbIBaIOTC51  060.HBJiettn.H  nepeMeHHhIX,  a  Heonpe,a;e

JieHHoe 3HatieHne (unde fined) CB.H3bIBaeTC51 c TeMH H,ll;eHTHcpHKaTopaMH, KOTOpbie en�e He BCTpetiaJIHCh B TeKymett cpe,a;e. 

B  ,a;aHHOM  cJiyq:ae  3HatieHtte  unde fined He  npttcBattBaeTc.H  nepeMeHHOM  fun, IIOCKOJihKY  H,ll;eHTncpnKaTop  fun Y*e  BCTpetiaJIC.H  Ha BTopoM  mare  paccMaTpttBae

Moro  3,a;ecb  npou;ecca,  Kor,a;a  per11cTpnpoBaJIHCh 0605IBJ1eH115l  cpyttKu;ttM:.  HMeHHO 

noaToMy npoxo,a;nT nepBoe yrsep*,a;eHne, B  KOTopoM npoBep.HeTc.H, cooTBeTCTByeT 

JIM 11,a;eHTHcpm<aTop  fun cpyttKLJ;HH.  CTocJie aToro cJie.a;yeT onepaTop npncsansaHH.H, var  fun = 3 ,  r,a;e 'IHCJIO 3 npHCBaHBaeTC51 nepeMeHHOH,  o6o3Ha'laeMOM 11,a;eHTHtj>H-
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KaTopoM fun. Bc;1eL(CTB11e :noro TepJieT01 cchUIKa Ha cpy1IKu;mo, 11 L(aJiee 11L(eHT11cp11KaTop  fun CCbIJiaeTCJI Ha q11cJIO. 

B xoL(e BhIIlOJIHeH11JI KOHKpeTHOii nporpaMMhI 06bJIBJieH11JI cpyHK1.1;11ii nponycKa

IOTCJI. TaK11M o6pa3oM, onpeLJ:eJieH11e cpyttKu;1111  fun ( )  He OKa3hrnaeT Hl1KaKoro BJI11-JIHl1JI  Ha 3HaqeH11e 11L(eHT11cp11KaTopa  fun. 

noAHSITMe nepeMeHHblX 

n p111  no1KHeH111 111  MexaH ll13Ma  no111 cKa  111,£J,eHntcj>11Karopos  B  m 1Tepa-rype  1-1  611orax  n o JavaScript Hepe,LJ,KO MO>l<HO BCTpentTb TepMHH noaHRmue (hoisting). H a n p111 Mep, 06b

R B/1eHHR nepeMeHHbl X  H cpyHKU,Hi1 noP,H H MalOTCR AO sepxHero KpaR 0611acnt BHAll1MO

CH1 cpyHKU,1-1 111  H/1 111  r1106a11bHOi1 0611acnt BHAHMOCTH . 

Ho,  KaK  6b1110  noKa3aHo  B blUJe,  3TO  AOBO/l bHO  ynpow,e H H oe  n peACTa s11eH1-1e. 

06bRB/1eHHR n epeMeH H blX H cpyH KU,Hi1 TeX HH4eCKH H HKYAa He "nepeMeUJ,a lOTCR". OHH 

n pocMaTpH BalOTCR  1-1  pernCTp1-1 py10TCR  s  11eKCH4ecK111x  cpe,LJ,ax  ew,e AO BblnO/lHeHHR 

l1106oro KOAa .  V1  XOTR noaHRmue AaeT OCHOBHOe npeACTaB/leHHe 0 C061110AeHHH 06-

/1aCTei1 BH,ll,HMOCH1  B JavaScript, TeM He MeHee, paCCMOTpeB /1 eKCH4eCKHe cpe,ll,bl, M bl 

,£J,a111-1 6011ee yr11y611eHHOe npeACTaB11eH 111e 06 3TOM n pou,ecce, 4T06bl  Bbl  cMor111-1  n po

,ll,B ll1 HYTbCR Aa/l bUJe Ha  nyrn CTaHOB/leHHR HaCTORUJ,ero MaCTepa n porpaMMH poBaH HR 

Ha JavaScript. 

B  CJie.zzyioI1IeM  pa3L(eJie  Bee IlOHJITl1JI,  paccMoTpeHHbie L(O CHX nop B 3TOH rnase, IlOMOryT BaM Jiyqme IIOHJITb 3aMhIKaHl1JI. 

5 . 6 .  HccneAoBaHMe npMHL-'Mna Aei1cre111S1 

3aMblKaHM M  

B  HaqaJie  3TOH  rnaBhI 6hIJIH  paccMoTpeHbI 3aMhU<aH11JI - MexaHl13M,  npeLJ:OCTaB

JIJI10I1111ii cpyHKD;l111 L(ocryrr KO BCeM nepeMeHHhIM,  KOTOpbie OKa3hIBaIOTCJI B o6JiaCTl1 

Bl1L(l1MOCTl1 rrp11 C03L(aHl111 caMOH cpyttKUHH. ilOMHMO 3TOro , 6bIJIO rIOKa3aHo, KaI<HM 

o6pa30M 3aMbIKaHl1JI MOryT IIOMOqb B Harr11catt1111 KOL(a Ha JavaScript,  Il03BOJIJIJI,  Harrp11Mep, CbIMHTHPOBaTb �iacTHhie o6beKTHhie nepeMeHHhie 11Jil1 CL(eJiaTb KOL( 6oJiee 1135IllJHbIM, KOrL(a rrp11XOL(l1TCJI 11MeTb L(eJIO c  o6paTHhIMl1 Bhl30BaMH. 

3aMbIKaHHJI  TeCHO  11  6ecrrosopoTHO  CBJI3aHhl  c  o6JiaCTJIM11  BHL(11MOCTH. 

3aMbJKaHHJI JIBJIJIIOTCJI  no6oqHbIM  3cpcpeKTOM,  HerrocpeLJ:CTBeHHO BhITeKaIOIQHM  113 

npaBHJI  co6JIIOL(eHHJI  o6JiaCTH  Bl1L(HMOCTH,  npHHJITbIX  B JavaScript.  il03TOMY  Mbl eI1Ie  pa3  sepHeMCJI  B  3TOM  pa3L(eJie  K  np11MepaM 3aMbIKaHHH,  rrpeLJ:CTaBJieHHhIM pa

Hee B rnase. Ho Ha 3TOT pa3 Mbl BhffOL(HO BOCIIOJib3YeMCJI KOHTeKCTaMH BhIIlOJIHeHl1JI 11 JieKc11:qecK11M11 cpeLJ:aMtt, qT06b1 JIY'lme yJicHHTh BHppeHHHH Mexatttt3M L(ettCTBHJI 3aMbIKaHHH. 

5 . 6 . 1 .  Ell,\e paa 06 MMMT3!,4Mlt1 aaKpblTblX 

nepeMeHHblX c nOMOll.\blO 33MblK3Hlt1M 

KaK IIOJICHJIJIOCb paHee,  3aMhIKaHHJI  MOryT  OKa3hIBaTb  IIOMOIIIh B  HMHTall;HH  3a

KpbIThIX nepeMeHHhIX.  I1TaK, pa3o6paBIIIl1Ch B  npaBHJiax co6JlIOL(eHHJI o6JiaCTl1  BH-
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lfacm'IJ II. llpeacmae1w'!lue o  ¢Y1l'K1f,U,Rx 

,ll;HMOCTH, npHH.HTbIX B JavaScript,  BeptteMCJI K paccMOTpeHHbIM pattee npHMepaM 

3aKpbITbIX nepeMeHHbIX, y,11;emrn Ha 3TOT pa3 OCHOBHOe BHHMaHife KOHTeKCTaM BbIno;rneHH.H H JieKcHqecKHM cpe,11;aM. qT06b1 ynpocTHTh ,11;eJio, npHBe,11;eM er�e pa3 npH

Mep KO,ll;a H3 JIHCTHHra 5.3, KaK noKa3aHO B JIHCTHHre 5. 1 1 . 

nHcntHr 5 . 1 1 .  npH6nH)l(eHHOe npeACTaeneHHe 38KpblTblX nepeMeHHblX C nOMO�IO 

38MblK8HHH 

Bbl3B3Tb MeTOA feint ( ) ,  B KOTOpOM 

Hapau41tsaeTCR nOAC'leT K0/111'1eCTBa 

/lOlKHblX BblnaAOB co CTOpOHbl H11HA3R 

06'bRBl1Tb nepeMeHHYIO � cl>YHKL41111·KO-HCTPYKTope. 

0611aCTb Bl1Al1MOCTl1 3T011 nepeMeHHOM orpaHM'IMBa· 

func t i on  N i nJ' a ( }   { 

eTCR Te/l�M KOHCTPYKT�pa, no3TOMY OHa OK33blBaeTCR 

33KpblTOl1 nepeMeHHOM 

�

var  feints  =  0 ; 

this . get Feints  =  funct i on ( { 

MeTOA fY1R 11HKpeMeH111posaH11R 3Ha11eH11R nepe· 

return  feint s ; 

MeHHOM feints. 310 3aKpb1TaR nepeMeHHaR, 11 

n03TOMY ee 3H3'1eHl1e HMKTO He MO>KeT 113MeHMTb 

} ;  . 

. 

. 

6e3 pa3peweHMR. noCTOpOHHMM npeAOCT3B/1ReTCR 

thi s . feint  = funct i on ( }  { 

orpaHM'leHHblH AOCTYn K Hei1 4epe3 MeroAb1 

f e i nt s + + ; 

nposepMTb, BblnO/lHeHO 

} ; 

1111 np11paw,eHMe 

var  n i n j a l   = new  N i nj a ( } ; 

n i nj a l . feint ( } ; 

npRMOM AOCTYn K 

a s s e r t ( ni nj al . feints  === unde fined, 

"'"'�� .. . � .. .. 

"And  the  private  data  is  i naccessible  to  us . " } ; a s sert ( ni n j a l . get Feints ( } ===  1 , 

"We ' re  able  to  acce s s   the  interna l  feint  count . " } ; KorAa HOBblH 06'beKT ninja2 C03A3eTCR c nOMOW,blO 

var  n i n j a 2   =  new  N i nj a ( } ;  +-- KOHCTpyK10pa o6'beKTOB T11na Ninj a, eMy Ha3Ha11aercR 

a s sert ( n i n j  a2 . get Feints ( }  ===  O ,   HosaR Kon11R nepeMeHHoil feints 

"The  second  ninj a  obj ect  gets  i t s   own  feints  variable . " } ; A Tenepb npoaHaJIH3ttpyeM cocTo.HHHe npttBe,11;eHHoro Bhillle npHKIIa,ll;Horo Ko,11;a noCJie co3,11;aHH.H nepBoro o6beKTa THna Ninj a  (pHc. 5 . 1 5) .  3Ha5I Tenepb BttyTpett

HHH MexaHH3M noHcKa H,11;eHTmfmKaTopoB, MO)l(HO nyqllle noH.HTh, KaKHM o6pa3oM 

3aMbIKaHH.H Bcryna10T B ,11;ettcTBHe B ,naHHOtt cttrya:QHH. KoHCTPYKTOpbI B javaScript 

.HBJI.HIOTC.H cpyttK:QH.HMH, BhI3hrnaeMhIMH c KJI10qeBhIM cJIOBOM new. CJie,noBa:reJibHO, BCfli/CUU  pa3,  Kor,11;a  Bbl3bIBaeTC.H  cpyttK:QI.f.H-KOHCTPYKTOP,  co3,11;aeTC.H  'li08G.fl JieKcI.fqe

CKa.H cpe,11;a, r,11;e pacnoJiaraIOTC.H nepeMeHHbie, .HBJI.HIOJnHeC.H JIOKaJibHbIMH M.H KOH

CTPYKTOpa.  B  ,11;aHHOM  npHMepe co3,naeTC.H  HOBa5I  cpe,11;a KOHCTPYKTopa  o6beKTOB 

nrna Ninj a ,  r,11;e H pacnoJiaraeTc.H nepeMeHHa.H feints. 

KpoMe Toro, BC.HKHH pa3, Kor,11;a co3,11;aeTc.H cpyt!K:QH.H, B Heil coxpaH.HeTc.H CChIJIKa Ha JieI<cHqec1<y10 cpe,11;y,  B KOTopott oHa 6bIJia co3,11;aHa ( qepe3 BHYTpeHHee CBOHCTBO 

[ [ Envi ronment ] ] ) .  B ,11;aHHOM cJiyqae B KOHCTPYKTope o6beKTOB T11na Nin j a  co3-

,11;a10Trn ,ll;Be HOBbie cf>yi-m:QHH,  get Fe i nt s  ( )   H  feint ( ) ,  KOTOpble CChIJiaIOTC.H  Ha cpe,11;y KOHCTPYKTopa o6beKTOB THna Ninj a ,  nocKOJihKY 11MeHHO B 3TOH cpe,11;e OHH 

l1  6bIJIH C03,ll;aHhl. 
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2. KorAa Ha�1-1HaeT BbtnOnHRTbCR 4>YHKL1MH-KOHctpyKrnp, 

C03Aaetc11 Hosa11 neKcw1ecKa11 cpeAa. B HeH pacnonafunction  N i nj a ( )   { 

raiotc11 see noKanbHbte nepeMeHHbte 1-13 teKyll.\eH 06nact1-1 

va r  feints  =  0 ; 

BMAMMOCTM (B AaHHOM cny�ae CCbtnKa Ha nepeMeH-

th i s . getFeints  = func t i on ( )  { 

HYIO feints) 

return  fei n t s ; 

} ; 

th i s . feint =  func t ion ( )  { 

CpeA<J  \ 

feints++ ; 

); 

KOHCTPYKTOpa 

var  n i n j a l   = new  N i n j a ( ) ; 

o6beKroa rnna Ninj aa 

feints :  0 

get Feints 

function ( )  { }  

function ( }  I }  


3. np1-1 

\ 

1 .  KorAa 

! 

np1-1MeH11etc11 

BbtnOnHeHMM KOHCTpyKTopa C03AalOTCH ABe 4>YHKLIMM , 

KnlO�esoe cnoso new, 

getFeints () 1-1 feint () , KOTOpbte np1-1cea1-1eaiotc11 

nony�aeTCH HOBblH 

CBOHCTBaM BHOBb C03AaHHOro 06beKTa. 06e 4>YHKLIMM 

3K3eMnn11p o6beKTa 

xpaHRT nOA06Ho nio6oH APYrOH 4>YHKLIMM CCbtnKy Ha 

cpeAy, B KOTOPOH OHM C03AaHbl (T.e. cpeAy KOHCTPYKTOpa 

o6beKTOB TMna Ninja) 

PMC. 5.15. 3aKpb1Tble nepeMeH H bJe pea/11113YIOTCfl B BJ.1,D.e 3aMbJKaHJ.1i1, KOTOpble C03,D.alOTCfl MeTO,D.aMJ.1 

o6beKTOB, onpe,a.e11f!eMblMJ.1 B KOHCTPYKTOpe 

ct>yttKI.(HH get Feints ( )  H feint ( )  npHcBaHBaIOTC.H MeTo,n:aM BHOBb C03,n:aHHOro o6'beKTa,  KOTOpbIH, Kai( yrroMHHaJIOCb B npe,n:b1,n:y11�ei1  mane,  ,n:ocTyneH  no CCbIJIKe, o6o3ttaqaeMoi1  KJIIO'leBbIM  CJIOBOM  t h i s .   C11e,n:onaTeJihHO,  o6e  aTH  cpyttK1.vm  ,n:ocrynttbI 3a npe,n:e11aMH KOHCTPYKTopa o6oeKTOB THna Nin j a ,  'ITO,  B cno10 0�1epe,n:h, n03BOJI.HeT c,n:eJiaTb BbIBO,n:, '-ITO BOKpyr nepeMeHHOH f e i nt s ,  no cy�eCTBy, 06pa30-BaJIOCb 3aMbIKaHHe. 

Kor,n:a co3,n:aeTCJI e�e o,n:1.m 06-heKT THna Ninj a (T.e. 06-heKT ninj a 2 ) ,  Beeb onHcaHHhIH Bblllle npouecc ITOBTOp.HeTCJI. Ha p11c. 5. 1 6  Harm1,n:HO ITOKa3aHO COCTOJIHHe paccMaTp11naeMoro  3,n:ech  np11K11a,n:1-10ro  Ko,n:a  noc11e  co3,n:aHHJI  BToporo  o6oeKTa THna Ninj a. 

KmK,n:bIH  06'heKT,  C03,n:anaeMhlH  c  nOMO�bIO  l(OHCTPYI<TOpa  Ninj a ,   11011r1aeT 

CBOH  MeTO.ll:hl,  KOTOpbie  OXBaTbIBaIOT  nepeMeHHbie,  onpe,n:eJieHHhie  npH  Bhl30Be aToro I<OHCTPYKTopa, np11'leM MeTo,n: ninj a l . get Feint s ( )  oT11w.1aeTcJI OT MeTo,n:a ninj a2 . get Feints ( ) .  3TH "3aI<phIThie nepeMeHHb1e" ,n:ocrynttbI He ttanpJIMy10,  a TOJihI<O qepe3 MeTo,n:1>1 06oe1<TOB, co3,n:anaeMhIX B KOHCTPYJ<Tope! 

A Tenepb BhUICHHM, 'ITO npo11cxo,n:HT np11 BhI30Be Mero,n:a ninj a2 . get Feints ( ) . 

Tio,n:po6HOCTH 3TOro Bbl30Ba HarJIJI,n:HO fIOI<a3aHhl Ha pHC. 5 . 1 7. 
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MeTOAbl nOAAeplKMBalOT cpeAbl, B KOTOpblX OHM 6blnM 

C03AaHbl, coxpaHRR TeM caMblM AOCTyn K 3aKpblTblM 

nepeMeHHblM Ka>KAoro 3K3eMnnRpa 

CpeAa KOHCTPYKTOpa 

CpeAa KOHCTPYKTOpa 

o6beKTOB rnna Ninj a 

o6b8KTOB rnna N i n j a  

feint s :   1 

feints :  0 

[ [ Envi ronmen t ] ]  

[ [ Envi ronmen t ] ] 

getFeints 

function ( )  {  ) 

getFe ints 

function { )  { J 

feint 

fun c t i on { )  { }  

funct ion ( }  { } 

var  n i n j a l   = new  N i n j a { ) ; 

var  n i n j a 2   = new  N i n J a ( ) ; 

n i n j a l . feint { )  

PMC. 5.16.  MeTOAbl  Ka>KAOro 3K3€Mnmipa o6pa3ylOT 3aMblKaHlllR BOKpyr 3aKpblTblX nepeMeHHblX 3K-3eMnl1Rpa 

I1pe)l(JJ:C  qeM JJ:eJiaTh BhI30B ninj a2 . get Fe ints ( ) ,  HHTepnpeTaTop JavaScript BhIIIOJIHReT rno6a.11bHhIH KOJJ:.  BbIIIOJIHCHHe paccMaTpHBaeMoro 3/l:CCh rrpmuiaJJ:HOro KOJJ:a npoHCXOJJ:HT B rno6aJihHOM KOHTCKCTe BbIIIOJIHCHH51, T.e. B CJJ:HHCTBCHHOM 

KOHTCKCTe,  HaXOJJ:51IIJ;eMC51 B CTeKe KOHTCKCTOB BbIIIOJIHCHH51.  B TO )l(C BpeM51 CJJ:HH

CTBeHHOH aKTHBHOH JICKC:HqecKOH cpeJJ:OH 51BJI51CTC51 rno6aJihHa51 cpeJJ:a,  CB513aHI-Ia51 

Henocpe1-1.cTBCHHO c rJI06aJihHbIM KOHTCKCTOM BbIIIOJIHCHH51. 

I1pH  BbIIIOJIHCHHH  Bbl30Ba  n i n j  a 2 . get F e i n t s ( )   BbI3bIBaeTC51  MCTOJJ:  get Feints ( )  o6oeKTa ninj a 2 .  A nocKOJihK)' BhI30B Ka)l(JJ:OH cpyttKQHH npnBOlJ.HT K co3JJ:aI-IHIO HOBOro KOHTCKCTa BbIIIOJIHCHH51, TO HOBbIH KOHTCKCT BbIIIOJIHCHH51 cpyHKQHH 

get Feints ( )  C03JJ:aCTC51  H  pa3Mern;aeTC51  B  CTCKe  I<OHTCKCTOB  BbIIIOJIHCHH51.  3To TaK)l(e npHBOJJ:HT K C03JJ:aHHIO HOBOH JICKCH"-ICCKOH cpeJJ:hl cpyttKQHH get Feints ( ) ' 

KOTOpa51  06h1qHo  HCIIOJib3YCTC51 JJ:JI51 pa3MCIIICHH51 rrepeMeHHbIX,  onpeJJ:CJICHHbIX B 

JJ:aHHOM MeTOJJ:e.  KpoMe Toro, JieKcwrecKa51 cpeJJ:a cpyHKQHH get Feint s ( )  IIOJIYqaeT KaK  BHCIIIHIOIO TY cpeJJ:y,  B  KOTopoH:  6brna  C03JJ:aHa cpyttKQH51  get Feints ( ) '  T.e. 

cpeJJ:Y KOHCTPYKTopa o6oeKTOB Tnrra Ninj a ,  KOTopaR 6hIJia aKTHBI-Ia nptt C03JJ:aHHH 

o6oeKTa ninj a 2 . 

BhrnCHHM JJ:aJiee, qTo npoH30HJJ:CT npn nonhITKe IIOJIYqHTh 3J-Ia"-IeHHe nepeMeH

HOH  f e i n t s .  I1pe)l(JJ:C  Bcero,  nponcXOJJ:HT  06pa1.QeHHe  K  aKTHBHOH  B  HaCTOJ11IIHH 

MOMeHT  JieKcnqecKoH:  cpeJJ:e  cpyHKUHH  get Fe i n t s  ( ) .  A  nocKOJihKY  B  cpyHKQHH 

get Feint s ( )  He onpeJJ:CJI51IOTC51  HHI<ar<He  nepeMCHHbIC,  TO  JJ:aHHaJI  JICKCnqecKaJI cpeJJ:a nyCTa H HaHTH  B  HCH HCKOM)'IO  nepeMCHHYIO  feints He yJJ:aCTC51.  JJ:aJiee rro

HCK npOJJ:OJI)l(aeTC51 B cpe1-1.e, B1leumeii no OTHOIIICHHIO K Ter<yn1eH: JICKCH"-ICCKOH cpe1-1.e (B JJ:aHHOM cJiyqae B cpe1-1.e I<OHCTPYKTopa o6oeKTOB Tima Ninj a ,  KOTopa51 6hIJia aK

THBHa nptt C03JJ:aHHH o6oeKTa ninj a 2 ) .  Ha  ceH:  pa3 B cpeJJ:e KOHCTPYKTopa o6oeK-
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TOB  nma  N in j a  co;:i;ep)IUfTC51  CCbIJIKa  Ha  nepeMeHHYJO  f e i nt s ,  I1  Ha 3TOM  IlOHCK 

3anepmaeTC5I. 

Tenepb,  Kor;:i;a  CTaJia  llOH51THa  poJib  KOHTCKCTOB  BblllOJIHeHH51  H  JieKCH'leCKHX 

cpe;:i; npH  o6pam;eHHH c  3aMbIKaHH51MH,  y;:i;eJIHM  BHHMaHHe  "3aKpblTbIM"  nepeMeH

HbIM  H  BhrnCHMM,  no'leMy  Hx  Ha3sa1-n1e  3aKJIIO'letto B  KaBhl'IKH.  KaK  naM ;:J;OJI)f{HO 

6bITb y)f{e IlOH51THO, 3TH "3aKpb1Tbie" nepeMeHHbie Ha caMOM ;:i;eJie He 51BJl51IOTC51 3a

KpbITbIMH CBOHCTBaMH o6beKTa,  a nepeMeHHbIMH, c KOTOpbIMM pa6oTaIOT MeTO,ll;bl o6beKTOB, co3;:i;anaeMbIX B KOHCTPYKTope. PaccMoTpHM ;:i;aJiee O;:J;HH HHTepecHhIH no-6o'IHh1i1 acpcpeKT,  BbITeKaIOI.QHH H3 3TOro. 

function  N i n j a  ( )  

var  feints  =  O ; 

th i s . getFeints  =  function ( )  { 

return  f e i n t s ; 

} ; 

t h i s . f e i n t   =  function ( )  { 

feints++ ; 

} ; 

var  ninj a l   = new  N i n j a ( ) ; 

var  ninj a l . feint ( ) ; 

var  n i n j a 2   =  new  Ninj a ( ) ; 

n i n j a 2 . getFe ints ( } ; 

CTeK KOHTeKcTOB Bbln011HeH11A 

g e t Fe i n t s  

cpe11a Q>yHKt111i.1 

BHewHAA 

----------------------------

cpe.Qa 

KoHTeKCT Bblno11HeH11A 

QJYHKl,(1111 getFeints ( )  

[ [ Envi ronmen t ] ] 

r 11o6anbHast cpetia 

r1106aJ1bHblii KOHTeKCT 

BblnOnHeH"1A 

Ninj a :  

function ( )  { )  

Cpe.Qa KOHCTPYKTOpa 

o6beKTOB rnna Nin j a 

fein t s :   0 

[ [ Environment ] ]  

getFeints 

function 0  { }  

feint 

function ( )  { } 

P11c.  5.17.  Cocroirn 1-1e  KOHTeKCTOB  BblnO/IHeH"1R  "1  /leKrnYeCK"1X  cpeA  np1-1  Bblno11HeH"1"1 Bbl30Ba ninj a2 . getFeints ( ) .  C03AaercA  HOBaA cpeAa <jlyH K�"1"1 

getFeints () ,  AJIA  Koropoi:1  cpeAa  <jlyHK�"1"1-KOHcrpyKropa,  rAe  6b111  C03AaH 

o6beKT ninja2, OKa3blBaeTCR BHewHei:1. B <jlyHK�"1"1 getFeints ( )  MO>t<eT 6b1Tb AOCrynHa 3aKpb1TaR nepeMeHHaA feints 
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5 . 6 . 2 .  PaabS1CHeH111e no noBOAY aaKpblTblX nepeMeHHblX 

IlporpaMMHpy10ru;HM  Ha JavaScript  HHqTo  He MemaeT npHCBaHBaTb  CBOHCTBa, C03,ll;aHHbie B O,ll;HOM o6beKTe, ,ll;pyroMy o6beKry.  HanpHMep,  HCXO,ll;HblH KO)]; H3 JIH

CTHHra 5. i"l MQ)KHO 6e3 Tpy,ll;a nepenHCaTb TaK,  KaI< llOI<a3aHO B JIHCTHHre 5. 1 2. 

Jh1CT111Hr 5 . 1 2 .  3aKpblTble nepeMeHHble AOCTynHbl 'lepea <l>YHK1.411tllt, a He 06beKTbl! 

funct ion  Ninj a ( )   { 

var  feints  =  O ; 

thi s . get Fe i n t s   =  function ( )  { 

return  feint s ; 

} ; 

thi s . feint  = funct ion ( )  { 

f e i nt s++ ; 

} ; 

var  n i n j a l   = new  N i n j a ( ) ; 

n i nj a l . feint ( ) ; 

j CAenaTbMeTOAgetFeints () o6beKra 

var  imposter =  { } ; 

ninjal AOCTynHblM 4epe3 o6beKT imposter 

impost er . getFe i n t s   =  n i nj a l . ge t Fe i nt s ; 

nposep11rb, AOCTynHa 1111 npeAno110>1111re11bHO 

3aKpb1Tall nepeMeHHall o6beKra ninj al 

a s sert ( imposte r . get Feints ( )   ===  1 , 

" The  imposter  has  access  to  the  feints  variable ! " ) ; Hcxo)J;HbIH KO)]; H3 JIHCTHHra 5. 1 2  BH,ll;OH3MeHeH TaI<HM o6pa30M, qT06h1 npttcBo

HTh MeTO,ll; ninj a l . get Fe ints ( )  coBepmeHHO HOBOMY o6'beK1)' imposter. IlocJie 3Toro MeTo,ll; get Feints ( )  MO)KHO BbI3BaTh M.H 06be1<Ta imposter H npoBepHTh, 

,ll;OCTYHHO JIM  3HaqeHHe  nepeMeHHOH  feint s ,  C03,ll;aHHOH  npH no11yqeHHH 3K3eMllII.Hpa o6beKTa ninj a l .  TeM  caMhIM ,ll;OKa3hIBaeTC.H, '-ITO 3aI<phITa.H nepeMeHHa.H  1-1a caMOM ,ll;eJie HMHTHpyeTC.H, KaK llOKa3aHO Ha pttc. 5 . 1 8. 

getFeints 

getFeints 

function ( )  { )  

feint 

function ( )  { )  

CpeA<J KOHCTpyKTOpa 

o6b€KTOB rnna Ninja 

feints :  1 

PHC.  5.18. 3aKpblTble nepeMeH Hble AOCTyn

Hbl  4epe3  Q>yHKu,111111 ,  Aa>Ke  ecn111  Q>yHKU,VIH 

n p111 H aAfle>K111r APYroMy o6beKry ! 
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PaccMaTpi-rnaeMhIH  3,11;ech  rrp11Mep  Harn.H,11;Ho  rroKa3hIBaeT,  qTo  B JavaScript  BOo6�e  OTCyrCTBYJOT 3aKpbITbie  ofrheKTHbie  rrepeMeHHbie,  HO )];JI.SI  ".zi;ocTaToqHo  xopornei1" HX HMHTaQHH MO)l(HO  BOCIIOJlb30BaTbC.H 3aMbIKaHH.HMH,  o6pa3yeMbIMH  Me

TO)l;aMH o6beKTOB. 11 XOT.H 3TO He HaCTO.H�He 3aKpbITbie rrepeMeHI-Ibie, MHOrHe pa3pa60TqHKH cq11TaIOT,  qTo OHH y,11;06Hhl )l;Jl.H COKphITml HHcpopMaQHH. 

5.6.3. E�e paa o aaMblKaHMSlX M o6paTHblX sb1aosax 

BepHeMC51 K paccM0Tpem-10My paHee rrpocTOMY np11Mepy aH11Mau;mi c noMO�hJO 

Tai1MepoB o6paTHoro  BhI30Ba.  Ha 3TOT pa3 aH11M11pyeM )];Ba o6beKTa,  KaK noKa3aHo B rrp11Mepe KO)l;a 113 JIHCTHHra 5. 1 3. 

n111cT111Hr 5. 1 3.  np111MeHeH111e 3aMb1KaHlllSI nplll o6paTHOM Bbl30Be 'fepe3 onpeAeneHHblM 

npoMe>Kyt"OK epeMeHlll cpa6aTb1BaH111S1 Ta&liMepa 

<div  id="boxl">First  Box</div> 

<div  id="box2 ">Second  Box</div> 

<s cript> 

func t i on  animat e i t ( e lement i d )  

v a r   e lem =  document . getE l ement Byi d ( e l ement id ) ; var  t i c k   =  0 ; 

var  t imer =  set interva l ( funct i on ( )  { 

i f   ( t i ck  <  1 0 0 )   { 

e l em . style . le ft  =  e l em . styl e . top 

t i c k   +  " px " ; 

t i ck+ + ; 

e l s e   { 

clear interval ( t imer ) ; 

assert ( t i c k   ===  1 0 0 , 

" T i c k   accessed  via  a  closure . " ) ; 

a s s e rt ( e lem, 

" E l ement  also  accessed  v i a   a  closure . " ) ; a s s e rt ( t imer , 

" T ime r  re ference  a l s o   obtained  v i a   a  c l o sure . "   ) ; 

} 

} ,  1 0 ) ; 

animateit ( "boxl " ) ; 

animatei t ( "box2 " ) ; 

< / scr ipt > 

KaK noRCH.HJIOCh pattee B 3TOM  rnaBe, c noMO�hIO 3aMb1KaH11i1 ynpo�aeTc51 aH11Mau;11.H  HeCKOJihKHX o6beKTOB Ha se6-cTpam1u:ax.  Ho  Ha 3TOT pa3  MhI  paccMoTpHM 

M.H iffOH u;eJIH JieKc11qecK11e cpe,11;hI, KaK IlOKa3aHO Ha p11c. 5. 19. 

BC51KHH pa3, KOr,11;a BhI3hIBaeTC.H cpyttKQH51 animate It ( ) '  )l;Jl.H Hee C03,11;aeTC.H HO

Ba51 JieKCH<JeCKa51 cpe,11;a 0 8, r,11;e OTCJie)l(HBaJOTC.H 3HaqeHH.H p51,11;a nepeMeHI-IhIX, OT 

KOTOpbIX 3aBHCiiJT aHHMaQH.H ( e l  em en t I d,  el em - 3JieMeHT, IlO)l;BepraeMhlH aH11Mau;1111; t i c k  - TeKY�ee <JHCJIO TaKTOB aHHMau;1111; t imer - H)l;eHTHcpHKaTop Tai1Mepa, BhITIOJIH.HIO�ero  aHHMaIJ;HIO). ::ha cpe,11;a IIOMep)l(HBaeTC51  aKTHBHOH ,11;0  Tex  nop, 























<div  id="boxl " >F i r s t   box</div> 

<div  id="box2" >Second  box</div> 

< s cript> 

function  animate l t ( e lementid)  { 

var  e l em =  document . getElementBy l d ( e l emen t id ) ; var  t i c k   =  0 ; 

v a r   t imer =  setlnterval ( function  ( )  { 

i f   ( t i ck  <  1 0 0 )   I 

var  position  =  t i c k   +  ''px'' ; 

e l em . style . l e f t   = pos i t i o n ; 

e l em . s t yl e . top  =  pos i t io n ; 

t i ck++ ; 

e l s e   [ 

c l e a r i n terval ( t i me r ) ; 

} '  1 0 ) ; 

animate i t ( ''boxl '' ) ; 

animatelt ( "box2 " ) ; 

< / s c r ipt> 

0 neKCM'lecKasi cpeAa 

CpeAa npH Bblaoae 

CpeAa npH Bbl30Be 

f) neKCM'leCKa!I 

<l>YHKL\MM animatelt ( )  

animate i t ( "boxl " ) ; 

a n ima t e i t  ( "box2 " ) ; 

cpeAa <l>YHKL\MM 

C03AaeTCSI npM ee 

animatelt ( )  

nepBOM Bbl30Be 

elementid :  "boxl " 

element i d :   "box 2 " 

C03AaeTCSI npM 

e l em :  <div  id="boxl 11 > 

e l e m :   <div  id=''box2''> 

BTOPOM ee 

t i c k :   0 

t i c k :   0 

time r :  

Bbl30Be 

1 

timer :  2 

COCTOSIHMSI cpeA 

nocne BblnOnHe

HMSI <j>yHKL\MM 

function ( )  { }  

function ( )  { )  

Bb130Ba 

\ 

o6paTHoro 

YcTaHOBMTb o6paTHble Bbl30Bbl 'lepe3 3aAaHHbli1 npoMeJKyYOK 

epeMeHM AnSI nepMOAM'leCKoro Bbl30Ba <l>YHKL\MM animatelt ( )  

' ' 

CpeAa npH Bb130Be 

' 

CpeAa npH Bbl30Be 

CpeAa npH Bbl3oae 

anima telt ( "boxl " )  ; 

' ' ' 

animate l t ( "box2 " ) ; 

animate l t ( ''boxl'' ) ; 

' 

e l ement I d :   11boxl 11 

' ' 

e l emen t l d :   "box2 " 

e l ement I d :   "box l " 

elem:  <div  id= "box l " > 

' ' 

e l em :  <div  id=''box211 > 

e l em :   <div  id=1'boxl 1'> 

tick:  l 

' ' 

tick:  l 

tick:  2 

' 

t imer :  1 

' ' 

timer:  2 

t i me r :   1 

' ' ' 

function ( }  { }  

func t i o n  ( )  { )  

function ( )  { }  

' ' 

BpeM� 

' L __ --------------------------------__ J 

8 PerncTpa1.111si <l>YHKL\MM 

0 PerncTpa1.111si <l>YHKL\MM 

9 Per11cTpa1.111si <l>YHKL\MM 

animateit ( "boxl " )  

animatelt ( "box2 " )  

animateit ( "boxl" )  c noc nOMOU4blO setlnterval ( ) c nOMOU4blO setlnterval ( )  

MO�blO setlnterval ( )  B Ka

B Ka'leCTBe o6pa60T'IMKa 

B Ka'leCTBe o6pa60T'IMK3 

'leCTBe o6pa60T'IMKa C06blTMSI 

C06b1TMSI OT Tai1Mepa 

co6blTMSI OT Tai1Mepa 

OT T3i1Mepa BO BTOpoi1 pa3 

PMC.  5. 19.  06pa3yi:1  HeCKOnbKO  3aMblKaHHi1,  MO>KHO  BblnOnHl'ITb OAHOBpeMeHHO  HeCKOnbKO  Aei1-CTBHi1 .   BrnKHi1 pa3,  KOrAa  HCTeKaeT 3aAaHHbli1 n poMe>l<Y,-OK  speMeHH, cj>yHKU,Hl'l  o6paTHOro  Bbl30-sa nosTOpHO aKTHBH3HpyeT cpeAy,  KOT0pai:1 6b1na aKTHBHa B MOMeHT C03AaHHl'l o6paTHOro Bbl30Ba. 

B  3aMblKaHHH Ka>f<AOH  cj>yHKU,HH o6paTHoro  Bbl30Ba  a BTOMarnYeCKH OTCne>KHBalOTCl'l  3Ha4eHHl'l ee co6CTBeHHblX nepeMeHHblX 
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rroKa  XOTJI  6h1  o,a:tta  cpyttKLJ:Irn  o6pamaeTe51  K  ee  rrepeMeHHhIM  qepea  aaMbmamrn. 

B ,a:aHHOM e.n:yqae 6payaep 6y,a:eT  rroMep)KHBaTb aKTHBHOH epe,a:y fl:JI51 cpyttKI�HH 06-paTttoro  BhI30Ba  s e t  I n t erval ( )  ,a:o  Tex  rrop,  rroKa  He  6y,a:eT  BhI3Batta  cpyttKI.JHJI c l e a r i nt e rval ( ) . A 1<or,a:a 3a,a:aHHhIH rrpoMe)K)'l'OK speMettu ueqeprrhmaeTe51, 6payaep ,a:eJiaer eOOTBeTeTBYJOI.IIHH o6paTHbIH  BbJ30B,  l1  BMeeTe e  HHM  eTaHOB51Te51 ,a:oeryrrtth!MH  (qepe3  3aMbIKaHHR)  rrepeMeHHbie,  orrpe,a:eJieHHhie  rrpu  eo3,a:attttH  cpyttK

I.JHH o6paTttoro Bhiaosa.  nJiaro,a:ap51  3TOMY y,a:aeTe51  tt36e)KaTh XJIOIIOT,  eB513aHHhIX e rrpeo6pa30BaHHeM o6paTHOrO Bhl30Ba l1 aKTHBHbIX rrepeMeHHbIX spyqttyio  @) e e, 3HaqHTeJibHO yrrpocrws TeM eaMbIM wexo,a:Hh!H KO,a:. 

BoT,  eo6eTBeHHO,  H  see,  qTo  eIIe,a:osaJio 6h1 e1<a3aTh o  3aMbIKaHH51X H  o6JiaeT51X 

BHfl:HMOeTH.  IT0,a:se,a:51  1<paT1<He  HTOrtt  3TOH  mash!  H  rrpe,a:JIO)KJIB  ynpa)KHeHH51 M51 

3aKpenJieHH51  ee  MaTepuaJia,  nepeii,a:eM  K  paeeMoTpettIIIO  B  e;1e,a:y10ru:ei1  rnase  eoseprneHHO HOBhIX rrOH5lTIIH rettepaTopos H o6emaHHH, BBe,a:eHHhIX B eTaH,a:apT ES6 

e  I.JeJiblO OKa3bIBaTh IIOMOI.llh paapa6oTqJIJ(aM B HarrIIeaHHH aeIIHXpOHHOro KO,a:a. 

Peat0Me 

ITo,a:se,a:eM 1<panmi1 HTOr TOMY,  qTo Bbl yattaJIH II3 3TOH rnaBbI. 

•  3aMbIKaHH51  rrpe,a:oeTaBJI5IIOT  <l>YHKI.JlilI  ,a:oeryrr  KO  seeM  rrepeMeHHhlM,  Haxofl:HBUIHMe51  B  o6JiaCrH  BHlJ:HMOeTH  B  MOMeHT orrpe,a:e11eHH5I eaMOH  <l>YHKI.JHH. 

Omi  o6pa3yJOT  "3aI.IIHTttyJO  o6oJioqKY"  so1<pyr  cpyt1I<I.JIIH  II  nepeMeHHhIX,  tta

XOt(IIBUIIIXCJI  B  o6JiaeTII  BHfl:HMOeTH  s  MOMeHT  ee  orrpe,a:eJieHH51.  nJiaro,a:ap51 

3TOMY cpyttKI.JII51  rroJiyqaeT  B  esoe  paerrop51)KeHHe see,  qTo  eii  Tpe6yeTe5l M51 

BhIIIOJIHeHH.H, ,a:aJKe  eeJIH o6JiaeTh BHlJ:HMOeTH, B  KOTopoii cpyttKI.JH51 6hIJia C03-

,a:aIIa, ,a:aBHO KattyJia B JleTy. 

•  3aMbIKaHH51MH  MO)KHO  BOeJIOJib30BaTbe51  t(JI51  peaJIII3aI.JIIlI  CJie,a:yJOIII;HX 

epe,a:CTB. 

- I1MHTaI.JHH  3aKpb!ThIX  o6beKTHhIX  rrepeMeHI-IbIX  rryreM  OXBaTa  nepeMeH

HbIX KOHCTPYI<Topa qepe3 3aMblKamrn MeTo,a:os. 

- flpnMeHeHHe o6paTHbIX  Bhl30BOB,  3HaqHTeJibHO yrrpomaJOW:lIX  npHJ(Jla,a:

HOH KOfl:. 

•  I1HTepnpeTaTop J avaSeript oTeJie)KJIBaer BhIIIOJIHeHIIe  cpyttKI.JHH  qepea  CTeK 

KOHTeI<eTOB Bhmo;rneHH51 (nJIII eTeK BhI30BOB) .  Bo11<HH pa3,  Kor,a:a BhI3hIBaeTe5l  <l>YHKI.JH51,  HOBhIH  KOHTeKeT  ee  BbIIIOJIHeHII5l  e03t(aeTe51  l1  paaMe1n;aeTC5I  B 

eTeKe.  KaK  TOJlbKO  BbIIIOJIHetme  <l>YHKI.JHII  3aBeprnaeTe5l,  eOOTBeTeTBYIOI.lllIH 

KOHTeKeT BhIIIOJ11-1e1-nrn y,a:aJIJieTe.H H3 eTeI<a. 

•  I1HTepnpeTaTop J avaSeript OTeJie)KHBaeT 11,a:eHTIIcp1-maTOpbI e JieKeJiqeeKHMlI epe,a:aMII,  IIHa"Ie Ha3bIBaeMblMlI o6JiaeT.HMH Blifl:lIMOeTII. 

•  B 513hmeJavaSeript MO)KHO onpe,a:eJIHTh rrepeMeHHhie e  o6JiaeTblO BIIfl:IIMOeTH 

rno6aJibHOro KO,a:a,  <l>YHKI.JHH H ,a:aJKe 6JIOKa KO,a:a. 

•  ,ll,JI51  orrpe,a:e11eHH5l nepeMeHHhIX eJiy)KaT  l(JIJOTJesb1e e;rosa var, let H  cans t . 

B qaeTnoeTw: 
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KJII0'-1.eaoe  CJIOBO  var  onpe�em1eT  rrepeMe1-rny10  a  6JimKathuei1  06Jiacn1 

Bl1�11MOCT11 cpyHirn,1111 I1Jll1 rno6aJihHOH o6JiaCTl1 BH�HMOCT11, rrpette6peraH 

6JI01<arvrn  1<0,a;a; 

KJIJO'-leBble cJioaa  let 11  const orrpe,a;e;rnIOT  rrepeMetttty10  B  6;m)l{<lihueM: o6JiaCTl1 Bl1,11;11MOCTI1, BKJIIO'laH 6JIOKI1 Ko,a;a,  ll03BOJI.SUI: C03,a;aaaTb rrepeMeH

Hbie c  o6JiaCTbJO  Bl1,11;HMOCT11 6JIOKa,  'ITO 6hlJIO  HeB03MO)l(H0 ,11;0 rrp11H51TIUI cTaH,a;apTa ES6 513hIKajavaScript. KpoMe Toro,  KJIIO<Jeaoe cJioao  const rro-3BOJrneT orrpe,a;eJI11Th "rrepeMeHHhie", 3Ha�1eH11» 1<0Top1>1M rrp11caa11aa10TC5I TOJibKO O/J,HH pa3. 

•  3aMbIKaHl151 51BJI.SIIOTC51 Jll11llb rro60'-1HblM 3cpcpeKTOM ,  BbITeKaIOIIJ,HM 113 rrpaBHJI co6mo,a;eHH51  o6JiaCTI1  Bl1,11;HMOCTI1  B J  avaScri pt.  <llyHKIJ,1110 MO)l(HO Bbl3bIBaTb _a;a)l(e B TOM CJiyqae,  ec;m  o6JiaCTb BI1,11;11MOCT11,  B KOTopoif OHa 6bIJia C03,11;aHa, 

�aBI-IO KaHy;1a B JleTy. 

Ynpa>KHeHMS1 

1 .   3aMbIKaHl151 npe,a;OCTaBJI51IOT cpym<IJ,l151M ,a;ocryrr J{ BHeJUHl1M rrepeMeHHbIM ,  Ha

X0,11;11Bllll1MC51 B 06Jiacr11  BI1�11MOCT11: 

a)  npn orrpe,a;eJie1-m11 cppmIJ,1111; 

6) rrp11  Bbl30Be cpyHKIJ,1111. 

2.  3aMbIKaHl151 Tpe6y10T 3aTpaT: 

a) KO�a; 

6) onepaTHBHOH naM51TH; 

B) Ha o6pa6oTKy. 

3.  0TMeTbTe B CJie�JOIIJ,eM np11Mepe KO,a;a l1,1l;eHTHcp11KaTOpb1, ,11;0CTYI1Hbie qepe3 

3aMhIKa1urn: 

funct ion  S amura i ( name ) 

var  weapon  =  " ka t ana " ; 

t hi s . getWeapon  =  funct ion ( )  { 

return  weapon; 

} ; 

this . getName 

function ( )  { 

return  name ; 

t h i s . me ssage  = name  +  "  wield ing  a  "  +  weapon ; this . getMe s sage  = func t i on ( )  { 

return  this . me s s a g e ; 

v a r   samurai 

new  S amurai ( " Hattori " ) ; 
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s amurai . getWeapo n ( ) ; 

s amura i . getName ( ) ; 

s amurai . getMe s sage ( ) ; 

4.  CKOJlbKO  KOHTeKcTOB  BbIITOJ1He1urn: co3,n;aeTca  B  np1rne,n;eHHOM  HliDKe  <f>par

Me1-1Te KO,n;a l1 KaKOB tta1160J1bllil1H pa3Mep CTeKa KOHTeKCTOB BbIITOJIHeHl151? 

function  perform ( ni nj a )   { 

sneak ( ni nj a ) ; 

i n f i l t rate ( ni nj a ) ; 

funct ion  snea k ( n inj a )   { 

return  ninj a  +  "  skul king " ; 

function  i n f i l t rate ( n i nj a )   ( 

return  ninj a  +  "  i n f i lt rating " ; 

perform ( " Kuma " ) ; 

5.  Ka1<oe KJJIO'-leBoe CJJOBO JavaScript II03BOJJ51eT onpe,n;eJJl1Tb nepeMeHHbie, 1<0-TOpbIM HCJlb351 IIOBTOpHO np11CBOI1Tb ,n;pyroe 3Ha'-leime? 

6.  B '-leM OTJ111�rne KJJIO'-leBblX CJIOB var 11 let? 

7 .   f,n;e 11 IIO'-leMy rettep11pyeTC5I HCKJIIO'-leHMe B np11Be,n;eHHOM HM)J{e <f>parMeHTe KO,n;a? 

getN i nj a ( ) ; 

getSamurai ( ) ; 

function  getN inj a ( )  

return  " Yoshi " ; 

var  getSamurai 

( )   =>  " Hattori " ; 
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ua nepcneKmuey: 

B  3TO�  rnase ... 

•  Ilpo,noJDKem1e BhIITOJIHelim:r <PYHKQHH c noMOUlhJO reHepaTopos 

•  06pa6oTKa aornxpoHHbIX 3�aq c rroMOID;hJO o6emaHHtt 

•  )l;oCTHJKeH.Be H35IUIHOC,TH aCHHXpOHHOro KO,l(a c TIOMOUlbJO 

reHepaTopon n o6emaHntt 

B Tpex npe,nbI,l(YUIHX rnanax OCHOBHOe BHHMaHHe 6bIJIO y;.i;eJieHO <PYHKJJ;HHM H, B qacTHOCTH, HX orrpe,neJieHHIO H rrpttMeHeHHIO c HaH60JibIIIett acpcpeKTHBHOCTblO. 

I1 XOTH B aTHX rnasax 6hIJIH npe,ncTaBJieHbl HeKOTOpb1e 113 HOBbIX H3bIKOBbIX cpe,ncTB, no51s11sun1xcJ1 B CTatt,napTe ES6, B TOM •mcJie cTpeJioqHbie <PYHKJJ;HH 11 06J1acn1 BH

.l(HMOCTl1 6JIOKOB KO,l(a, B HHX see :>Ke HCCJie,l(OBaJIHCb Te 513bIKOBbie cpe,ncrna, KOTOpble yJKe ,nastto cyuiecTByIOT B J  avaScri pt. A B aTott rnase npe,ncTaBJieHbI zeuepamapu 11  o6eUJ,auwi - ,nBa ttosettIIIHX JI3hIKOBhIX cpe,ncTsa, sse,neHHhIX B cTatt,napT ES6. 

KaK ynoM111 Ha11ocb Bbtwe, reHepaTOpb1 111 06ew,aH111R B BeAeHbl s craHAapr ES6 

R3b1 Ka JavaScript.  Vix reKyw,yt0  nOAAep>KKY MO>KHO  n posep111rb  no  c11e,n,yt0w,111M  ap,pecaM :   http : / / kangax . gi thub . io/ compat-table/e s 6 /  

#test-generators 111 http : / /kangax . github . io/compat- table/ 

e s 6 / # test- Promi se. 

I'euepamO'pu JIBJIJIJOTCJI <PYHKJJ;HSIMH oco6oro Tttna.  EcJIH cTaH,napTHaJI cpyttKu;1u1 

Bbl'Il1CJI5IeT H B03BpamaeT He 60JibIIIe O,[J;I-IOrO 3HaqeHH51 rrpH BbIIlOJIHeHHH ee Ko,na OT ttaq;rna H ,[J;O KOHJJ;a, TO rettepaTOpbI MOryT BbJqHCJIJ!Tb H B03BpaU1aTb rro,npJiti: He-
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CKOJibKO 3HaqeHl1M (no OJl.HOMY ,n;mI KaJK,n;oro 3anpoca) ,  np11ocTaHaBJil1BaJI CBOe BbIllOJIHeHHe Me)l(,n;y no.n;o6Hb!MH 3anpocaMH. l1  XOT}I  reHepaTOpbl RBJUllOTC}I HOBbIMH 

R3bIKOBbIMtt cpe,n;cTBaMtt BjavaScript, OHH .n;aBHO y)Ke cymecTBYIOT B TaK11x .SI3bIKax, KaK Python,  PHP II  C#. 

c OJI.HOM CTOpOHbl,  reHepaTopbl Hepe,11,Ko C'IHTa!OTC}I Hatt6oJiee HenpHBblqHblM 

11 ,n;aJKe pa,n;HKaJibHbIM .Sl3bIKOBbIM cpe,n;CTBOM, He<raCTO npttMeHReMbIM nporpaMMH

CTaMH. l1 XOTH 6oJiblllaJI 'laCTb npHMepoB, npHBe,n;eHHbIX B 3TOM rJiaBe, CJiy)l<HT ,11,JUI HarmIJ(HOM J1,eMOHCTpau1111 np11Hu11na .n;ei1CTBH.Sl <jlym<l�l1M-reHepaTopoB, Mb! HCCJie

.n;yeM  HeK0Topb1e npaKTHqecK11e  Bonpocb1  np11MeHeH11H reHepaTopoB. B Hett 6y,n;eT 

TaK)l(e  IlOKa3aHO,  KaK IlOJib30BaTbC.Sl rettepaTopaMH c ueJib!O ynpoCTl1Tb l130IUpeH

Hbie UHKJibl,  a TaK)l(e  npHOCTaHOBHTb l1  B0306HOBl1Tb ,11,eMCTBHe re1-1epaTopoB, qTo MO)KeT OKa3aTb IlOMOUlb B I-IallHCaHl1H 6oJiee npocroro l1 113.SIIUHOro acm-1xpOHHOro KOJ(a. 

A c  .n;pyroi1 CTOpOHbl,  o6e'l{!,aHwi1  (promises) HBJIHIOTCH  HOBbIM BCTpOeHHbIM Tl1IlOM 

o6beKTOB, llOMOra10m11M B pa6oTe c ac11HxpoHHbIM KOJl.OM. 06ematt11e - 3TO 3arIOJIHH

TeJib 31-Ia'JeHHJI, KOToporo eme HeT, HO OHO 0)1(11,11,aeTC.Sl B KaKOM-TO llOClleJJ.Y!OIUl1H MO

MeHT. 06emamrn oco6eHHO y.n;o6Hbl JI.JI.SI pa60Tbl B HeCKOJibKO ac11HXpOHHblX CTa,ll;HM. 

B sToi1 rnaBe 6y,11,e-r noKa3aHo, KaKl1M o6pa30M ,11,ei1crBy10T reHepaTopb1 l1 o6ema

Hl1R, a B 3aBepIIIeHHe rJiaBbl llO.SlCH.SleTC.Sl, KaK OllTl1MaJibHO coqeTaTb HX BMeCTe, qTo6bl ynpocTl1Tb pa6ory c ac11HxpoHHblM KOJl.OM. Ho npe)l(,n;e  qeM B,n;aBaTbCJI B no.n;po6HOCTl1, pacCMOTpHM BKpaTue,  HaCKOJibKO 113.SIUIHbIM MO)l<eT 6bITb aCl1HXpOHHblM KOJ(. 

3HaeTe m1 Bbl? 

rAe n p111 MeHRerrn yaw,e scero cj>yH KU,IAR-reHeparnp? 

noYeMy 06ew,aH 111R 6011ee n p111 roAHbl A11R arn HxpoH Horo KOAa, YeM 06b14Hb1e 06par

H b1e B bl30Bbl? 

KorAa  06ew,a H 111 e  Bbl n O/l HReTCR  "'  KOrAa  O H O  OTK/lOHReTCR,  ec11 111  Bbl3BaTb  MeTOA Promise . race ( ) ,  111 H 111 u, 111 111 pyiow,111 i1  Bbln011 H e H 111e u,e11oro  PRAa A11 111Te/l bHblX onepau,111 i1 ? 

6. 1 .  Aocr11t>KeH11te 11t3Sl�HOCTM ac111HxpoHHoro KOAa 

c noMo�blO reHeparopoe 111 06e�aH11tM 

CTpe.n;craBhTe  ce6R  B  poJI11  pa3pa60Tq1ma,  pa6oTaiomero  H a   cal'fTe free l anceninj a .  com,  r,11,e noceT11Te1m MOryT Ha611paTb BOJihHOHaeMHhIX Hl1H3Jl.JI I  3.n;ecb 6bIJIO  6bI  yMeCrHO  l1Cfl0Jlb30B3Tb  TepMMH  06.flsa:rrteJl'bC'mGO,  KaK  Ha1160Jiee  JIOfl1 4-HbIH  11  fIOHJITHblH  B  .n;a1-11-1oi1  c11ryautt11,  T.e. o6R33TeJibCTBO  lJTO-TO  Bblfl0JIHl1Tb  B  KO,n;e  B  6y

.n;yn�eM. Co6cTBeHHO o6R3aTeJibCTBO - 3TO 11  ecTb OJI.HO  tt3 3Ha'leHtti1 a1-1rn11i1cKoro TepMttHa promises.  0,n;HaKo Te, KTO nepeso,n;11JI  pyccKyIO  .n;o1<yMe1-nau1110  Jl.JIR  MDN,  pew11JI11  11cnoJib30BaTb TepM11H o6ewaHl1JI,  K3K nepBoe 3Hat1e1-me CJIOBa promises B aHfJIHHCKOM CJIOBape ©. 

IToaTOMy,  'IT06bI  He  BHOCl1Tb  nyTaH11uy,  B  KH11re  Mb!  6y,neM  fl0Jlb30B3TbCH  o6eUj,a1W.flMU. -

ITpuMeil. pea. 
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AJUI Bbmo;mem1J1 TaMHbIX 3a,n;aHHM.  Barna  3a,n;aqa - peaJIH30BaTb cpyttKU:HOHaJibHhie cpe,n;CTBa,  ,n;a1om:tte  IIOJib30BaTeJIJIM  B03MO)KHOCTb IIOJiyqaTb  no,n;po6Hble  CBe,n;eHHJI 0  Hatt6oJiee  Tpy,n;HbIX  3a,D;aHHJIX,  BbIIIOJIHeHHbIX  caMbIMH  H3BeCTHbIMH  HHH3,ll;JI . 

.ll:aHI-Ibie,  npe,n;cTaBJIJIIOIIIHe  HHH3,ll;JI, CBO,ll;KH HX 3a,n;aHHM, a TaK)Ke no,n;po6HOCTH HX 

BbIIIOJIHeHHJI  xpaHJITCJI  Ha y,n;a;xeHHOM  cepBepe  B  cpopMaTe JSO N .  .ll:JI.H  perneHHJI CTOJIIIIeM nepe,n; BaMH 3a,n;aqH Bbl MQ)KeTe HaIIHCaTb KO,ll;,  no,n;o6HbIM CJie,ll;YJOllleMy: try  { 

var  ninj as =  s yncGet JSON ( " ninj a s . j son" ) ; var  mis s ions =  s yncGetJSON ( ninj a s [ O ]  . mi s s ionsUr l ) ; var  mi s s i onDeta i l s   =  s yncGetJSON (mi s s i ons [ O ]  . de t a i l sUrl ) ; I I   M3Y4MTb  onMcaHMe  3a�aHMR 

catch ( e )  { 

I I   KaKaR  �oca�a '  ITony4MTb  no�po6HOCTM  3a�aHMR  He  y�anocb ! 

IToHJITb  npttBe,n;eHHbIM  Bbirne  cpparMeHT  Ko,n;a  HeTpy,n;Ho,  H  ecJIH  B03HHKHeT 

OlllH6Ka Ha JII06oi1  CTa,n;HH  BbIIIOJIHeHHJI,  ee  HeTpy,n;HO  nepexBaTHTb  H  o6pa6oTaTb B  6JioKe  onepaTopa  cat ch.  Ho,  K  cmKaJieHHIO,  3TOT  Ko,n; cTpa,n;aeT  cepbe3HbIM  He

,n;ocTaTKOM.  floJiyqeHHe ,n;aHHbIX OT cepBepa - ,ll;JIHTeJibHa.H onepau;HJI,  a IIOCKOJihKY 

B JavaScript  HCIIOJih3YeTCSI  O,ll;HOilOTOt.IHa.SI  MO,ll;eJib  BbIIIOJIHeHHSI  KO,n;a,  TO  IIOJih30-BaTeJibCKHH  Hl-ITepcpei1c  OKa)KeTCJI  3a6JIOKHpoBaHI-IhIM  ,n;o  MOMeHTa  3aBepmeHH.SI 

,n;JIHTeJihHOM onepau;HH.  B  HTore  npttJIO)KeHHe He 6y,n;eT onepaTHBHO pearttpoBaTh Ha  ,n;eMCTBHJI  110Jlh30BaTem1,  BhI3hIBa.H  y  Hero  pa3oqapoBaHHe.  l.JTo6hI  ycTpaHHTb no,n;o6HhIH He,n;ocraTOK, MO)KHO nepenttcaTh paccMaTpttsaeMhIH 3,n;ech Ko,n;, ,n;eJia.SI B 

HeM  o6paTHbie  Bbl30Bhl  IIO  OKOHqaHHH onepau;HH  6e3  6JIOKHpOBKH I IOJih30BaTeJih

CKOro  m-ITepcpei1ca: 

get JSON ( " ninj as . j s on" ,  funct ion ( er r ,   ninj as )  { 

i f ( e r r )   { 

console . log ( " E rror  fetch ing  l i s t  of  ninj as " ,   err ) ; return; 

getJSON ( ninj a s [ O J  . m i s s i onsUrl ,   function ( e r r ,   m i s s i ons ) i f  ( er r )   { 

consol e . l og ( " E rror  locating  ninj a  mi s s i ons " ,   e rr ) ; return ; 

getJSON ( m i s s i ons [ O J  . deta i l sUrl ,  funct ion ( e r r ,   mi s s i onDeta i l s )  { 

i f  ( e r r )   { 

console . l og ( " E rror  locat ing  miss i on  detai l s " ,   err ) ; return; 

} 

I I  M3Y4MTb  �aHHbre  pa3Be�KM 

} )  ; 

}  )  ; 

} )  ; 
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I1  XOTJI  ,a:eHCTBHe  npHBe,a:eHHOfO  Bhlllie  Ko,a:a 6y,a:eT HaMHOfO .nyqrne  socnp11HH

MaTbCJI I l0Jlb30BaTeJIJIMH, cornac11TeCh, qTo OH co,a:ep)l(H'f HeMaJIO rna6JIOHHOfO Ko,a:a 

,[l:JIJI  o6pa6oTKH  OllIH60K  H  BhlfJIJl,[l:HT  HeonpJITHO  H  HenpHrJIJl,[l:HO.  I1  3,[l:eCh  Ha  no

MOIIIh npHxo,a:JIT reHepaTOphI 11 06eII1a1-111J1. CoqeTaJI 11x BMecTe, MO)l(HO npespaTHTh He 6JIOKHpy10n�HHCJI, HO HeyKJIIO)l(HH KO,[]: o6paTHhlX Bhl30BOB B  CJie,a:yIOIIIHH HaMHOro 6oJiee H3JIIIIHhIH Ko,a:: Cl>yHKl.IHA·reHeparop o6o3Ha�aercA 3HaKOM 3Be3AO�KH, yKa3b1eaeMblM noCJ1e Kmo�eeoro cnoea function. 

8 cj>yHKl.IHAX-reHeparopax MOll<HO npHMeHllTb Hoeoe Knio�eeoe cnoeo yield async ( funct i on * ( )  { 

06e11.1aHHA CKpblB3IOTCA B MeTOAe 

t ry  { 

const  n i nj as  = yield  g e tJSON ( " n i n j as . j s o n " ) ; const  mi s s ions =  yield  get JSON ( ni n j a s [ O J  . m i s s i onsUrl ) ; const  mi s s i onDescr ipt ion  = yield  getJSON (miss ions [ O J  . de t a i l sUrl ) ; I I   M3YYMTb  no�po6HOCTM  3a�aHMR 

catch ( e )   { 

I I   nonyYMTb  no�po6HOCTM  3a�aHMR  He  y�anocb 

} 

} )  ; 

EcJIH  np11se,a:eHHhIH  Bhillie  cpparMeHT  Ko,a:a  He cosceM  noHJITeH, a  ynoTpe6JIJie

MhIH B HeM CHHTaKCHC (HanpHMep,  funct ion* HJIH  yield) BaM  He3HaKOM, He 0Tqa-1rnai1TeCh - K KOHUY aTOH rnaBhl Bbl CMO)l(eTe BOCllOJIHHTb npo6eJI B CBOHX 3HaHHJIX. 

A ,a:o Tex  nop  npocTo  cpaBHHTe  H3JIIIIecrso aToro  He  6JIOKHpy10II1erocJ1  Ko,a:a,  r,a:e npHMeHJIIOTCJI  reHepaTOPhI H  06eII1aHHJI,  c  HeyKJIIO)l(eCTbIO npe,a:hl�J.l�ero KO,[l:a 06-paTHbIX Bbl30BOB. 

I1TaK,  np11CTynHM  llOTHXOHbKY K  HCCJie,[l:OBaHHIO cpyHKll,HH-reHepaTopoB - nep

BOH BeXH Ha IlY'fH K H3JIIIII-IOMY aCHHXpOHI-IOMY KO�. 

6.2. McnonbaoeaHMe <l>YHK"-'MM-reHepa1opoe 

feHepaTopbI JIBJIJIIOTCJI  COBeprneHHO HOBhIM THilOM cpyHKll,HH,  cyIIIeCTBeI-IHO 01� 

JIWiaJICb OT craH�apTHbIX, o6hIKHOBeHHblX cpyttKll,HH. Ie'lieflamo-p - 3TO cpyttKll,HJI, re-1-1epHpyIOII1aJI IlOCJie,[l:OBaTeJibHOCTh 3HaqeHHH, HO He cpa3y,  KaK o6bI'IHaJI cpyttKll,HJI, a no 3anpocy. Y reHepaTopa np11xo,a:HTCJI 3anparnHBaTh Hosoe 3HaqeHHe, H B OTBeT 

reHepaTop  BhI�aeT aTo  3Haqe1rne  HJIH  yse,a:oMJIJieT,  qTo y  Hero  HeT 60JibJ.11e  3Haqe

HHH  �JIJI  reHep11posa1-1HJI.  Ho  eIIIe  JII06onb1THee,  qTo  nocJie  Toro,  KaK  3HaqeHHe 6y,a:eT  creHepHposaHo,  cpyttKll,1151-reHepaTop  He 3asepJ.11aeT  pa6ory,  KaK 06b1qHo,  a 

;mmh  npHocTaHaBJIHBaeT  csoe  BhlllOJIHe1-111e.  Kor,a:a >Ke  nocrynaeT 3anpoc  oqepe,a:-

1-1oro 3HaqeHH51, cpyttKU1151-reHepaTop B0306HOBJI5IeT CBOe BhlllOJIHeH11e TaM, r�e OHO 

6hIJIO npHOCTaHOBJieHO. 

B JIHCTHHre  6. 1  ,a:eMoHcTpHpyeTrn  npocToi1  npHMep np11MeHeHH5I cpyttKll,HH-re

HepaTopa MJI cpopMHpoBaHHJI nocJie�oBaTeJihHOro pJI�a soop�eH11H. 

CHaqaJia onpe,a:eJIJieTC.fl reHepaTop, cpopMHpy10II1HH nocJie,a:osaTeJihHhIH pH� BOopy>KeH 11H.  lfro6bi  C03�aTh  cpyI-II<UHIO-reHepaTop,  �OCTaToqHo  yKa3aTh  3HaK  3Be3-

�Qql(Ji  (*) IlOCJie  J(JIIOqesoro  CJIOBa  function. 9To �aeT B03MO)l(HOCTb BOCil0Jlh30-BaTbC51  HOBbIM  KJIJOqeBhIM  CJIOBOM  yie l d  B Te;1e  cpyttKll,HH-reHepaTopa �JI.fl no.nyqe-
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HIUI OT,ll,eJibHbIX 3HaqeHIIH. CIIHTaKCIIC <l>YHKU:IIII-reHepaTopa HarJI.SI,ll,HO ,ll,eMOHCTpIIpyeTC.SI Ha pnc. 6. 1 . 

n111cntHr 6 .  1 .  Cl>opMlllpOB3Hl/le nocneAOBaTenbHOCTlll 3Ha'leHlllrli c nOMO�blO <t>YHK1"111111·reHepaTopa 

OnpeAellMTb 4>YHKl,\Mt0-reHeparop, yKa3aB 

function*  WeaponGene rator ( )  { 

3HaK * nocne Knio�esoro c11osa function 

yield  " Katana " ; 

yield  "Waki zash i " ; 

I 3Ha�eH1111, 11cno11b3y11 

yield  " Kusarigama " ; 

CreHep11posarb 

KlltO�esoe 

DTAell

c11oso 

bHble 

yield 

} 

for ( l et  weapon  of  WeaponGenerator ( ) )  { 

a s sert ( weapon  ! == unde fined,  weapon ) ;   I 3Ha�eHMR B HOBOM l,\MK/le for-of Ynorpe611rb creHep11posaHHb1e 

B ,ll,aHHOM npIIMepe KO,ll,a C03,ll,aeTrn <l>YHKU:II.SI-reHepaTop WeaponGenerator ( ) , 

<t>opMIIP)'IOW:aJI llOCJie,ll,OBaTeJibHbIH p.SI,ll, 3HaqeHIIH, 0603Haqa10w:11x pa3Hble  BII,ll,bl BooppKeHIIH:  Katana, Wa ki z a s hi  II  Kus ari gama. YnoTpe6IITb  3TOT  nocJie,ll;OBa

TeJibHbIH p.SI,ll, BOOppKeHIIH MO)l{HO,  HanpIIMep,  B  HOBOM U:IIKJie for-of, KaK IlOI<a3aHO HH)l{e. 

for ( let  weapon  of  WeaponGenerator ( ) ) 

a s sert ( weapon ,  weapon ) ; 

Pe3yJibTaT  BbI30Ba  <l>YHKU:IIII-reHepaTopa  B  3TOM  U:HKJie  f o r - o f   npIIBe,ll,eH  Ha pIIc. 6.2. (EoJiee no,ll,po6Ho U:IIKJI for-of paccMaTpnBaeTc.SI ,ll,aJiee B 3TOH rnaBe.) YKa>K11re 3HaK * nocne Kmo'leeoro 

cnoea function, 'IT06b1 onpeAenHTb 

<l>YHKLIHIO-reHeparop 

@ Using a generator to gene·  x 

'  +-

C 

1 27,0,0, 1 :8080/ninja2e/chapte,..  -;,;/  5  ! 

--1 

functionI 

*  WeaponGenerato r ( ) 

•  Katana 

yield  "Katana " ; 

... \ 

•  Wakizashi 

•  Kusarigama 

Bocnonb3yHrecb KnlO'feBblM 

cnOBOM yield B rene <l>YHKLIHH, 'IT06bl 

nony'laTb OTAenbHble 3Ha'leH11111 

Pi.tc.  6.1.  '-lro6b1  o npeAen11rb cjJyH KL\1'110-

Pi.tc. 6.2.  Pe3ynbrar 411Kn114ecKoro 06paw,eH 111R  K 

reHeparop,  AOCTaT04HO  yKa3aTb  3HaK 

cjJyH KL\111111-reHeparopy WeaponGenera tor {) 

3Be3A04Kl1  ( *)  nocne  KJll04eaoro  cnoaa 

function 

B  npaBoi1  qacT11  U:HKJia  for-of yKa3hrnaeTC.SI  pe3yJibTaT  BbI30Ba  <l>YHKU:IIII-re

HepaTopa.  Ho  ecJIII  BHIIMaTeJibHO  npIIcMoTpeTbC5I  K  TeJiy  <l>YHKU:IIII-reHepaTopa WeaponGenerator ( ) ,  TO MO)l{HO 3aMeTHTb,  qTo  B  HeM oTcyrcTsyeT onepaTop 
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return.  He  03HaqaeT JIM  :no,  qTo  B  rrpaBoH: qacTH QHI()la  for-of �omKHO  6hITh BbI�rncJieHo Heonpe�eJieHHoe 3HaqeHHe unde fined, KaK aTo 06h1qHo rrpowcxo�HT 

co  CTaH�apTHOH cpyttKQMeH:? 

.ll:eJIO B TOM, qTo reHepaTOpbl COBeprneHHO He  IIOXO)l(lf  Ha CTaH�apTHbie q)yHK

QHH.  B qacTHOCTH, BhI30B cpyttKQttw-rettepaTopa npttBO�HT He K ee BhITIOJIHeHHIO, a K co3�aHHIO 06be1<Ta, Ha3bIBaeMoro urnejJarnojJoM.  11ccJie�eM �aJiee 3TOT o6beKT. 

6.2. 1 . YnpaeneHMe reHepa1opoM c noMOll.\btO MTepa1opa 

BbI30B rettepaTopa coBceM He 03HaqaeT, qTo TeJio  cpyttKQHH-reHepaTopa 6y�eT 

BblTIOJIH51TbOl. BMeCTO 3TOro C03�aeTC51 HTepaTop - o6beKT, qepe3 KOTOpbIH MO)l(HO 

B3aHMO�eHCTBOBaTb c reHepaTopoM. c IIOMOW:bIO HTepaTopa MQ)KI-10, HanpHMep, 3arrpaumnaTb �OIIOJIHHTeJihHhie 3HaqeHMR. PaccMOTPMM rrpHHQHTI �ei1cTBH51 HTepaTopa Ha npHMepe KO�a H3 JIHCTHHra 6.2, KOTOpbIH 51BJI51eTC51 nepe�eJiaHHbIM c �aHHOH 

QeJihIO BapwaHTOM npe�h1�m;ero np11Mepa Ko�a. 

ni.1cT111Hr 6.2. YnpaeneH111e reHepaTopoM c noMOlJ4blO 111TepaTOpa funct ion*  WeaponGenerat o r ( )  { 

OnpeAellHTb reHepaTop, c03AalOIJ.IHM 

y i e l d   " Katana " ; 

nocneAOBaTe/lbHblM PAA eoopylKeHHM 

yield  "Wakizashi " ; 

B pe3V11bTaTe Bbl3oea reHepaTopa 

C03AaeTCA HTepaTop, c noMOIJ.lblO 

const  weaponsiterator  =  WeaponGenerator ( ) ; 

KOTOporo MO>KHO ynpaB/lRTb Bblno11HeHHeM reHepaTopa 

npH Bbl30Be MeTOAa next ( )  HTepaTopa 3anpaw11eaeTc11 Hoeoe 3Ha'leHHe const  resu l t l   =  weaponsiterator . next ( ) ;  -4f- HHeHepaTopa assert ( t ypeof  resul t l   === " obj e ct " 

& &   resul t l . val ue 

B HTore no11�aeTc11 o6beKT c eo3epa11.1aeMblM 


=== 

" Katana" 

&&  1 result l . done , 

3Ha'leHHeM, a TaK>Ke npM3HaK Toro, '!TO 

y reHepaTopa e111e HMelOTCA 3Ha'!eHHA 

" Katana  received ! " ) ; 

const  result2  =  weapons iterator . next ( ) ; 

B pe3y11bTaTe 

assert ( t ypeof  result2  === " obj e c t " 

ClleAYIOUlero Bbl30Ba 

& &   resul t 2 . value  ===  "Wa kizash i " 

no11�aeTc11 e11.1e 

& &   ! result2 . done , 

OAHO 3Ha'leHHe 113 

"Wakizashi  received ! " ) ; 

reHepaTopa 

const  result 3  =  weapon s i terator . next ( ) ; 

KorAa He OCTaeTCR 60/lbWe 

a s sert ( t ypeof  resu l t 3   === " ob j e ct " 

KOAa A11A Bbmo11HeH1111, reHe

& &   resul t 3 . va lue  ===  unde fined 

paTop eo3epa11.1aeT 3Ha'leHHe 

&&  result3 . done , 

undefined, yKa3b1ea11 Ha ceoe 

" There  are  no  more  resul t s ! " ) ; 

3aeepweH11e 

I1ptt Bbl30Be rettepaTopa C03�aeTC51 HOBbIH umepamop, KaK IIOKa3aHO HH)l(e. 

const  weaponsit erator  =  WeaponGenerator ( ) ; 

11TepaTop CJIY)l(MT MR ynpaBJieHMR BhITIOJIHeHMeM rettepaTopa. O�Ha M3 rnaBHhIX 

oco6eHHOCTeH o6beKTa-ttTepaTopa COCTOHT B TOM, qTO y Hero ecTb MeTo� next ( )  , c IIOMOW:bIO KOToporo MO)l(HO ynpaBJI51Tb reHepaTopoM, 3aIIparnttBllil y Hero 3Ha qeI-Itte CJie�m;HM o6pa3oM: 
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const  resultl  =  weapon s l t e rator . next ( ) ; 

B  OTBeT  Ha  aTOT  BbI30B  reHepaTop  BhIITOJIH.fleT  cBoH:  KO,ll;  ,D;O  Tex  rrop,  noKa  He 6y,D;eT  ,ll;OCTHTHYTO  KJIIO'-IeBoe  CJIOBO  y i e l d,  r,ll;e  no11r1aeTCJI  npoMe)l(yTO'-IHblH  pe3YJibTaT  (T.e.  O,ll;HH  3JieMeHT 113  reHep11pyeMOH ITOCJie,D;OBaTeJihHOCTH  3JieMeHTOB)  I1 

B03BpamaeTc.fl  uoe'btu o6beKT,  HHKancyJI11pyiom11H: aTOT pe3yJibTaT 11  coo611(a10m11H:, 3aBeprnetta JIH pa6oTa rettepaTopa HJIH eu1e HeT. 

KaK  TOJibKO  6y,D;eT  noJir1e1-10  TeKyi1�ee  3Ha'-!eH11e,  rettepaTop  np11ocTaHOBHT 

CBOe  BbIITOJIHeHHe ,  nepei1:,D;51  6e3  6JIOKHpOBKH  B  pe)l(HM  0)1(11,D;aHH.fl  3anpoca  ,D;pyroro  3Ha'-leHH51.  9To  ,ll;OBOJlbHO  acpcpeKTHBHOe  513blKOBOe  cpe,D;CTBO,  KOTOpblM  He o6Jia,D;aIOT CTaH,D;apTHhle <PYHKQHH, 11  Mbl  eme  He  pa3  BbirO,ll;HO  BOCI10Jlb3YeMC51  HM 

B ,ll;aJibHeH:rneM. 

B ,D;aHHOM  cJiyqae  np11  rrepBoM  BhI30Be  MeTo,D;a next ( )  11TepaTopa  I<O,ll;  rettepa

Topa BbIITOJIH.fleTC.fI  BITJIOTb ,ll;O  rrepBoro  Bbipa)l(eHH.fl  yie l d   " Katana " .  ITp11  aTOM 

B03BpamaeTC.fl o6beKT c ycTaHos11eHHbIM 3Haqe1-111eM  11Katana "  cBOHCTBa value 11 

JIOfH'-!eCKHM 3Hal.JeI-meM fal s e  CBOHCTBa done, y1<a3blBaIOil\11M Ha TO,  '-ITO eme OCTa

JIHCb 3Ha'-lett11a ,ll;]rn  rettep11p0Ba1-111a . 

.ll:aJiee  3anpaumBaeTC5l  eme  O,ll;HO  3Ha'-le1-111e  113  reHepaTopa.  C  aToH:  r�eJibIO  ,D;e

JiaeTC51  eu1e o,D;11H  BbI30B MeTo,D;a next ( )  o6beKTa weaponi t erator, KaK rroKa3aHo HH)l(e. 

const  result2  =  weapons lterator . next ( ) ; 

B HTOre rettepaTop B0306HOBJI51eT BblITOJIHeH11e TaM, r,D;e OHO 6hIJIO npHOCTaHOB

JieHO B  nporuJiblH  pa3,  11 BblITOJIH51eT CBOH  I<O,ll; ,ll;O Tex nop, ITOI<a He 6y,D;eT IIOJIY'-leI-IO 

oqepe,D;Hoe rrpoMe*YTO'-IHOe 3Ha '-!ett11e B BhI pa)l(ett1111 yield  11W a ki z as hi 11 • ITocJie aToro  rettepaTop  np11ocTaHaBJI11BaeT cBoe  pa6ory 11  B03BpamaeT  o6beI<T,  co,D;ep)l(a-11111H: 3Ha'-leH11e  "Waki zashi 11 • 

H ,  HaKOHeQ,  KOI',D;a  MeTO,ll; next ( )  Bbl3b!BaeTC51  B  TpeTHH  pa3,  rettepaTop Ta101<e B0306HOBJI51eT CBOe BbII10JII-IeHHe.  Ho Ha 3TOT  paa y  Hero OTcyrcTByeT  KO,ll; ,ll;Jl51  BbI

IIOJIHeHl151, Il03TOMY rettepaTop  B03Bpau�aer ofrbeKT c ycraHOBJJeHHblM 31-ra'-!eH11eM 

unde fined CBOHCTBa value I1 JIOI'H'-leCKHM 3Ha '-leHHeM t rue CBOHCTBa done , yKa3bI

Bal011111M  Ha TO,  'ITO rettepaTop 3aBeprnHJI CBOIO pa6ory. 

l1TaK,  Bb151CHHB, KaI<HM  o6pa30M 11TepaTOpbl ynpaBJI51IOT  rettepaTopaMH,  MO)l(

HO  11ccJie,D;oBaTb  ,D;a11ee,  KaK11M  o6pa3oM  ocymecTBJI51eTc51  nepe6op  noJiriaeMbIX 

3Ha'-leHHH. 

06xoA Mreparopa 

Y  nTepaTopa,  co3,D;asaeMoro  np11  Bhl30Be  renepaTopa,  cyu(eCTByeT  MeTo,D; next ( )  ,  c  noMOU�hIO  KOToporo  MO)l(HO  3anpa11111BaTb 0'-1epe,D;1-1oe 31-Ia'-IeHHe y reHepaTopa. Mcro,D; next ( )  B03BpamaeT o6·heKT, co,D;ep*am11H: 31-1a<JeH11e, BbI'-111CJieHHoe reHepaTopoM,  a Tal()l(e  HHcpopMaQl1IO,  xpaH51111YIOC51  B  CBOHCTBe done H yKa3bIBaIOmyio Ha B03MO)l(HOCTb llOJIYl.JeHlrn ,ll;OI10JIHl1TeJibHbIX 3Ha'leHl1H. 

Mb1  BocnoJib3yeMC51  B03MO)l(HOCT51Ml1  11TepaTopa,  '-IT06b1  nepe6paTb  3Ha<JeHl151, np0113BO,ll;HMbie  reHepaTopoM,  B  CTapoM ,D;06poM QHKJie whi l e ,  Kai< ,D;eMOHCTp11pyeTC5l B np11Mepe KO,ll;a 113 Jll1CTl1Hra 6.3. 
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n111cn1Hr 6.3. nepe6op pe3ynbT8TOB ,  B03Bp8U,\8eMblX reHepaTOpOM, B L\111Kne while I C03AaTb 11reparop 

C03AaTb nepeMeH· 

funct ion*  WeaponGenerat o r ( )  ( 

HYIO AJ!ll xpaHeHHR 

y i e l d   " Katana " ; 

311eMeHTOB reHep11pyy i e l d   "Waki z a sh i " ; 

eMOM nocneAOBarenb· 

HOCTll 

const  weaponsi terator  =  WeaponGenerator ( ) ; 

let  it em; 

Ha Ka>KAOM ware L\MKna 113 reHeparopa 

1

while ( !  ( it em =  weapon s i t erator . next ( ) )  . done ) 113B11eKaeTCR II BblBOAllTCR OAHO 3Ha'leHl!e. 

nepe6op 3Ha11eH11ii npeKpalL\aercA, KOrAa 

assert ( it em  ! == nul l ,   i tem . value ) ; 

s reHeparope 11C11epnaHb1 3Ha<1eH1111 A/IA 

11  B  �aHHOM  np11Mepe co3�aeT01  o6neKT-ttTepaTop,  wrn:  qero  <PYHKum1-rettepa

Top Bbl3bIBaeTC51 CJie,[()'IOIQHM o6pa30M: 

const  weapon s i terator  =  WeaponGenerator ( ) ; 

KpoMe Toro, co3�aeTca: nepeMettttaa: i tern, B KOTopoil npe�noJiaraeTca: xpaHHTb oT�eJihHbie 3HatJeHtta:, npoH3BO�HMbie reHepaTopaMH. A �anee opraH113yeTca: u11KJI whi l e  c  HeCKOJlbKO  ycJIO)KHeHHbIM )'CJIOBHeM  BbIIIOJIHeHH51,  KOTOpoe  Tpe6yeT  �o

IIOJIHHTeJibI-IOrO II051CHeHH51. 

whi l e ( I  ( i tem =  weaponsi terator . next ( ) )  . done ) assert ( it em  ! == nul l ,   item . value ) 

Ha  Ka:)l(ZJ;oM  mare  �aHHoro  uttKJia  BhI3hIBaeTca:  MeTo�  next  ( )   M51  ofrheKTa weapons i t erator, 'IT06b1 113BJietJb H3 reHepaTopa oqepe�Hoe 3ttaqeHtte, KoTopoe coxpatta:eTca: B nepeMeHHoil it em. KaK 11 y Bcex 110�06HhIX o6neKTOB, y o6neKTa, Ha KOTopb1il  ccbrnaeTca:  nepeMeHHaa:  i t ern,  HMeeTca:  CBOHCTBO  don e ,  YKa3bIBaIOIQee, OKOH'IHJI JIH reHepaTop npott3BO�HTb 3Ha'IeHtta:. Ec;rn rettepaTop eme He 3aKOH'IHJI CBOIO pa6ory,  TO BhIIIOJII-rneTC51 eme O�HH mar UHKJia, a HHaqe UHKJI 3aBepmaeTC51. 

HMeiiHO TaKHM o6pa30M H �eilcTB)'eT UHKJI  for-of H3 npe�cTaBJieHHoro paHee nepBoro  npttMepa  rettepaTopa.  UttKJI  for-of  rrpe�ocTaBJia:eT  cttHTaKc11qecKoe y�o6CTBO �JI51  o6xo�a HTepaTopoB, Kai< IIOKa3aHO HH)Ke. 

for ( var  i t em  of  WeaponGenerator  ( ) )  ( 

assert ( it em  1 ==  nul l ,   item) ; 

BMeCTO Toro qTo6bI Bhl3bIBaTh BpyqttyIO MeTO� next ( )  COOTBeTCTBy10mero HTepaTopa H IlOCT051HHO rrpoBepa:Tb, 3aBepmttJIOCh Jill rettepttpoBaHHe 3Ha'IeHHH, MO)K

HO  BOCIIOJib30BaThC51  UHKJIOM  for-of,  KOTOpbIH  �eJiaeT  TO  )Ke  caMoe,  HO  TOJlbKO 

aBTOMaTHqecKH. 

nopy1.1eH1i1e BbmonHeHHSI ApyroMy reHepaTopy 

113  O�HOH  CTaH�apTHOH  <PYHKUHH  Hepe�KO  Bbl3bIBaeTC51  �pyraa:  CTaH�apTttaa: 4>YHKUH51. Attanortt'IHhIM o6pa30M HHOr�a Tpe6yeTCa: nopyqHTh BbIIIOJIHeHHe O�HO-
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ro rettepaTopa .a:pyroMy.  PaccM0Tp11M s KaqeeTse np11Mepa Ko.a; 113 Jil1CTl1Hra 6.4, r,a:e rettep11py10TC5I HMeHa SOHHOS 11 Hl1H}l;351. 

m1CTlllHr 6.4. nopy'leH111e BblnOnHeHlllSI ApyroMy reHepaTopy 

c noMOU4bto onepa1.4111111 yield* 

funct ion*  War r i o rGenerat o r ( )  { 

y i e l d   " Sun  T zu " ; 

yield*  Ninj aGenerator ( )  ;  ..,.._  B onepaL1101 yield* BbmonHeH11e nopyt1aercR APvroMy reHeparopy y i e l d   " Gengh i s   Khan" ; 

funct ion*  Ninj aGenerat or ( )  { 

y i e ld  "Hattor i " ; 

yield  "Yosh i " ; 

for ( let  warrior  o f  Warr iorGenerator ( ) )  { 

a s sert (warrior  ! == nul l ,   warrior ) ; 

Ec;rn SbIIlOJIHl1Tb KO.a; 113 JIHeTHHra 6.4, TO  s KOHeqHoM 11TOre 6y,a:eT SbIBe,a:eH Ta

KOH  pe3yJihTaT:  Sun T zu, Hattori, Yoshi ,  Genghis Khan. <I>opM11poBatt11e HMeHH 

Sun  T zu ,  Bepo51THO,  He  ,a:OJI)l(HO  y,a:11BJ15ITh.  Be,a:h aTo  nepBoe  3HaY.JeH11e,  npo113se

,a:ettttoe reHepaTopoM WarriorGenerator ( ) . Ho oco6oro SHHMaHH51 3aeJiy)l(11BaeT 

STopoe  BbIBO}l;l1MOe  11M51 Hattori. 

B  onepau,1111  yield*  ShIIlOJIHeHHe nopyqaeTC51  .a:pyroMy  rettepaTopy.  B  ,a:aHHOM 

np11Mepe BhmOJIHeH11e nopyqaeTC51 TeKYU\11M rettepaTopoM WarriorGenerator ( ) HOBOMY reHepaTopy Ninj aGe nerator ( ) , a  see  ShI30ShI MeTo,a:a next ( )  11TepaTopa TeKy�ero  rettepaTopa WarriorGenerator ( )  nepeHanpasJI51IOTC51 HOBOMY reHepa

Topy Ninj aGenera tor ( )  ,a:o Tex nop, ITOKa OH He 3asepumT CBOIO pa6ory. fioaTOMY 

B ,a:aHHOM np11Mepe noCJie 11MeH11 Sun T z u  reHep11py10Te5I 11MeHa Hattori 11  Yoshi. 

11  Jil1IIIh Tor,a:a,  1<0r,a:a reHepaTop Ninj aGenera tor ( )  3aseprn11T eso10 pa6ory,  npo

,a:OJI)l(l1T  CBOe  SbIIlOJIHeH11e  11exo,a:HhlH  reHepaTop,  ShIB0.11:51  J1M51  Genghi s  Khan. 

CJietzyeT 3aMeTl1Th, •1To see aTo npo11cxo,a:11T npo3pa'IHO M51 Ko,a:a,  r,a:e ShI3hrnaeTC51 

11CXO}l;HhIH  rettepaTop.  2I,JI51 IJ,11KJia  for- o f  coseprneHHO He Ba)l(HO,  'ITO HCXOtJ:HhlH 

reHepaTop  Wa r r i o rGene rator ( )  nopyqaeT  BhIIlOJIHeH11e  .n:pyroMY  reHepaTopy. 

BhI30B MeTo,a:a  next ( )  npo,n:OJI)l(aeTC51  s  HeM  ,a:o Tex  nop,  noKa  ShIIlOJIHeH11e He  3aseprn11To1. 

11TaK, paccMoTpes np11ttu,11n .z:i;eiicTBH51 reHepaTopos s u,eJioM 11 nop51.z:i;oK nopyqe

HH51 pa60TbI O)J;HOro rettepaTopa .a:pyroMY,  nepeii,a;eM K HeKOTOpbIM np11MepaM npH

MeHeHH51 reHepaTopoB. 

6 . 2 . 2 .  npMMeHeHMe reHepaTOpOB 

Bo3MO)l(HOCTh rettep11posaTh nocJie,a;osaTeJihHOCTl1 aJieMeHTos ,  KOHeY.JHO, 3aMe

Y.JaTeJihHa H npeKpacHa, HO o6paTHMC51 K 6oJiee npaKTl1qecKl1M npHMepaM, Ha'IJ1Ha51 

c  npocToro cJiyqa51 rettep11posaH115I yH11KaJihHhIX 11,a;eHTttcpttKaTopoB. 
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T/acmb II.  IIpeocmaeMuue o ¢yu1c1J,UJlX 

reHep1r1poeaH1r1e yH1r1KanbHblX MAeHr1r1<1>1r1Karopoe c noMOll.\blO reHeparopoe TipH  C03�aHHH  HeKOTOpbIX  o6neKTOB  Hepe�KO  B03HHKaeT  noTpe6HOCTb  np11CBOl1Tb YHHKaJihHbIM  .11�eHTmpH1<aTop  KCl)K�oMy o6·heKry .  .ll:JIJI  aToro  npom;e Bcero BOCilOJib30BaTbOI  rno6aJibHOH nepeMeHHoi1-cqeT�IHKOM, HeCMOTPJI Ha TO,  qTo  aTo 

�OBOJibHO HeH�e)KHOe perneHHe, IlOCKOJlbKY 3Ha'-!eHHe TaKoH nepeMeHHOM MO./KeT 

6hITb cJiyqai1Ho 3a11opqeHO  r�e-HH6y�b  B npHKJia)_J:HOM KO�e. JI:pyraJI B03MO)f(HOCTb COCTOHT B npnMeHeHHll reHepaTopa, Kai< �eMOHCTpttpyeTCJI B npHMepe Ko�a H3 JIH

CTHHra 6.5. 

J1111CTlllHr 6.5. reHep111poeaH111e YHlllKanbHblX lllAeHT111<1>11tKaTopoe c noMOW,blO reHepaTopoe OnpeAellltrb cj>yHKL\MIO·reHeparop 

nepeMeHHaR, B KOTOpOM orcne>KMBalOTCR MAeHTHcj>HKaropbl. 3ry IdGenerator ( )  

nepeMeHHVIO Hellb3R BHAOH3MeHHTb 3a npeAenaMH reHeparopa 

funct ion  * I dGenerator ( }  { 

let  id  =  0 ; 

whi le ( t rue }  { 

yield  ++id; 

I 6eCKOHe4HaR nocneAOBaTellb· 

l..IHKll, 

HOCTb B KOTOpOM 

HAeHTHcj>H cj>opMH

Kar

pyeTCR 

opoe 

1'1reparop, 4epe3 KOTOpblM y reHeparopa 

const  idite rato r  =  IdGene rat or ( } ; 

3anpaw11ea10TCR HOBble HAeHrncj>HKi!TOpb1 

I 

const  ninj a l  

id :  i d i t e rator . next  ( }  . value  } ; 

const  ninj a2 

id :  idit erat o r . next ( }  . value  } ; 

3anpoc11rb rp11 HOBblX 

HAeHr11cj>11Karopa 

const  ni n j a 3  

id :  idit erator . next ( }  . value  } ; 

2 ,   " S econd  ni n j a   has  id  2 " ) ;  I 

ass ert ( ninj a l . id 

1 ,   " Fi rst ninj a has id l " ) ; 

ass ert ( ni n j a 2 . id 

npoeepHTb, BCe /111 

npowno HOpMa/lbHO 

a s sert ( ninj a 3 . id 

3 ,   "  h 

T  . 

i rd 

.  . 

ninJ a  h as  . d 

i 

3 "  )  ; 

CHaqaJia  B �aHHOM npHMepe Ko�a onpe�eJIJieTCJI cpytt1<Qm1-reHepaTop c  o�Hoi1 

JIOKaJihHOM  nepeMeHHOM  i d,  npe�cTaBJIJIIOm;ei1 c'-!eTqHK H�eHTHcpH1<aTopoB. A no

CKOJihKY nepeMeHHaJI  id JIBJIJieTC.H JIOKaJibHOH M.H rettepaTopa, TO MO./KHO He onacaTbCJI,  qTo KTO-HH6y�b CJiy�IaMHO Bl1�0113MeHHT ee r�e-HH6y�b eui:e  B  KO�e .  .ll:aJiee opratt113yeTcJI QHKJI whi l e ,  Ha KCl)K�OM rnare KOToporo noJiyqaeTCJI HOBoe 3Haqe1-me H�eHTncp111<aTopa id H Bhll10JIHeHne re1-1epaTopa np11ocTattaBJ1HBaeTC.H �o Tex nop, noKa 1-1e nocrynHT 3anpoc oqepe�Horo H�eHTHcp111<aTopa: 

funct ion  * IdGenerato r ( )  { 

let  id  =  O ; 

whi le ( t rue )  { 

yield  + + i d ; 

np111Me'laH111e 

KaK npas11110,  6eCKOHe4 Hble U,11 K/lbl  B  CTaHAaPTHblX ¢yH KU,11RX  He  opra H113VIOTCR,  H O  

s  ¢YH KU,11Rx-reHeparnpax  0H11  sno11He  yMeCTHbl !  BrnK11i1  pa3,  KOrAa  s  reHeparnpe BCTpe4aeTrn  oneparnp  yield,  Bbmo11 H eH11e  reHeparnpa  n p11ocTaHas1111saeTCR  AO 
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rex nop, noKa  He 6yAer Bbl3BaH MeTOA next ( ) . TaKlllM o6pa30M, np111 Ka»<AOM Bbl30-se MeTOAa next ( )  BblnOJlHReTCfl JllilWb 0,£1,lllH  war 6eCKOHe4HOro U,lllKfla, Ha KOTOpOM 

orcb1Jlaerrn o6parno CfleAyiow,ee 3Ha4eH 111e 111p,eHr111cj>111 Karopa. 

ITocJie  onpe,ri,eJiemrn:  rettepaTopa  co3,ri,aeTC.H  o6beKT-HTepaTop,  1<a1<  noKa3aHo HH:ll<e. 

const  iditerator  =  I dGenerator ( ) ; 

8To ,ri,aeT B03MmKI-1ocTh ynpaBJIJITh rettepaTopoM, BhI3hIBa.H MeTo,ri, idit erator . 

next ( )  .  Bhm0Jrnem1e rettepaTopa npo,ri,om1<aeTc.H ,ri,o Tex nop,  noKa He BcTpeTHTCJI onepaTop  yie ld,  B03Bpa�aIO�HH  HOBOe  3HaqeHHe  H,rJ,eHTHqmKaTopa,  KOTOpbIM 

MQ)KHO BOCllOJib30BaTbCJI BO  BHOBb C03,rJ,aBaeMhIX o6beKTax CJie,rJ,yIO�HM o6pa30M: const  n i nj al  =  {  id :  iditerator . next ( )  . value  } ; 

.KaK BH,rJ,HTe,  Bee ,ri,oBOJibHO  npocTo.  BMecTo  1-1etta,ri,e)f(HhIX rno6anhHhIX  nepeMeH

HhIX,  3HaqeHH.H KOTOpbIX MOryT 6hITb c�aHHO 113MCHCHhl, B ,ri,aHHOM CJiyqae  npHMe

HJICTC.H HTepaTop ,rJ,JI.H 3anpaumBaHH.H 3HaqettHH y rettepaTopa. A eom B ,ri,aJihHCHilleM 

,rl,Jl.H  OTCJIC)l(HBaHHJI  H,rJ,CHTlI(lmKaTopoB  (ttanp11Mep,  s amura i )   IlOTpe6yeTC.H  eu�e O,rl,HH HTepaTop, TO ,rl,JIJI  aTOH ueJm MO)f(HO HHHUHaJIH3HpoBaTb HOBbIH rettepaTop. 

06XOA MOAemt  DOM c noMOlltblO reHeparopos 

KaK 00.HCH.HJIOCb B rnaBe 2, KOMilOHOBKa Be6-cTpaHHUbl opraHH3yeTC.H Ha OCHOBe Mo,ri,eJIH DOM - ,ri,peBoB11,ri,ttoH: cTpy1<ryph1 HTML-y3JIOB,  r,ri,e y KaJK,ri,oro y3Jia, 1<p0Me KOpHeBoro,  HMeeTC.H  TOJlbKO  0,[�11H  po,ri,11TeJihCKl1H  y3eJ1  11  MO)l(CT  6bITb  OT  1-rym1  11 

6oJihllle ,ri,oqeptt11x Y3JIOB. B CB.H3H c TeM  qTo Mo,ri,eJI11 DOM np11Ha,rJ,Jie)l(HT CTOJih BaJK

Ha.H  poJib  ocH0Bono1iara10u�ei1  cTpy1<ryph1  B  Be6-pa3pa60T1<e,  tteMaJia.H  qacTb  np11-1wa,ri,Horo 1w,ri,a  OTBO,rJ,11TC.H ,ri,JI.H  o6xo,ri,a Y3JIOB aToi1 Mo,ri,eJI11.  C aTo:H  ueJihIO  MO)l(HO, 1-1anpHMep, OTHOCl1TeJibHO  npocro  peaJIH30BaTb  pe1<ypcHBH)'IO  cpyHKUl1IO,  KOTOpa.H 

6y,ri,eT  BhITIOJIH.HThC.H  np11  o6xo,ri,e  KaJK,ri,oro y31ia,  KaK ,ri,eMottcTp11pyeTc.H  B  np11Mepe KO,ri,a 113 Jil1CTl1Hra 6.6. 

n111cT111Hr 6.6. Pei<ypClllBHblH o6XOA MOAen111 DOM 

<div  id= " subTree " > 

<form> 

< i nput  t ype= " t ext " / > 

< / form> 

<p>Paragraph</p> 

<span> Span< / span> 

< / div> 

� 

< s cript> 

06pa601aTb TeKYL11Hi1 

func t i on  t raverseDOM ( e lement ,  c a l l ba c k )   { 

y3e11 nocpeACTBOM 

c a l l back ( e l ement )  ; 

o6parHoro Bbl3oea 

e l ement  =  e l ement . fi rstElementCh i l d ; 

whi l e   ( e l ement )  { 

t raverseDOM ( el ement ,  cal lback ) ; 

06oi1rn KalKAblH 

e l ement  =  e l ement . nextElementSibling; 

nopOlKAeHHblH 3/leMeHT 

MOAenH DOM 
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T./ acm'b II. IIpeacmae11e'Hue o ¢JKK'IJ,URX 

const  subTree  =  document . getElement Byid ( " s ubTree " ) ; t raverseDOM ( subTree ,  funct ion ( e l ement )  { 

Ha<1aTb eecb npo4ecc, eb13eae 

as sert ( el ement  ! ==  nu l l ,   e l ement . nodeName ) ; 

cj>yHK41tio traverseDOM ( )  

} )  ; 

AJ!R KOpHeeoro 3neMeHra 

< / script> 

B ,11,aHHOM npttMepe Ko,11,a ,11,;rn  06xo,11,a scex 3JieMeHTOB,  nopmK,11,eHHhIX 3JieMeH

TOM c  11,11,eHTmpttKaTopoM  subt ree, CJipK11T peKypc11BH<UI cpyHKU,11H, BbI3bIBaeM<UI B rrpou,ecce per11cTpau,1111 K(l)l(,11,oro T11rra Y3Jia, rrocemaeMoro rrp11 06xo,11,e. B I<o,11,e H3 

,11,aHHOro np11Mepa BbIB0,11,HTCH Y3JibI DIV, FORM,  I NPUT, p  11 S PAN. 

HaM He pa3 rrp11xo,11,11JIOCh rr11caTh TaI<OH I<0,11, ,11,;rn  06xo,11,a y3JIOB Mo,11,eJI11  DOM, H OH BilOJIHe Hae ycTpa11BaJI.  Ho Tenepb, KOr,11,a B HaIIIeM pacrropmKeHl111 11MeIOTCH 

reHepaTopbI,  Mbl MmKeM ITOCTYfIHTb 11Ha<Je,  KaK ITOI<a3aHO B rrp11Mepe K0,11,a 113 JIH

CTl1Hra 6.7. 

n"'cntHr 6. 7. 06xoA MOAen"' DOM c noMOIJ.4blO reHepaTopoe funct ion*  DomTraversal ( element )  { 

yield  e l ement ; 

:J

e l ement  =  e lement . f i r s t E l ementCh ' ld; 

np1o1MeH1trb onepa41110 yield*, <1ro6b1 

whi l e   ( e lement )  { 

nepeA3Tb ynpaeneH1te 411Kn1t<1ecK1tM o6XOAOM 

yield*  DomTrave r s a l  ( e lement ) ; 

3K3eMnnRpy reHeparopa DomTraversal ( )  

e l ement  =  e l ement . next E l ement S ib l i ng ; 

const  subTree  =  document . ge t El ementBy i d ( " subTree " ) ; a s sert ( e lement  ! == nul l ,   e l ement . nodeName ) ; 

I 

for ( let  e l ement  of  DomTraversa l ( subTree ) )  { 

06oilr1t y3nb1 e 411Kne for-of 

B np11Mepe 1w,11,a 113 Jil1CTl1Hra 6. 7 Harn.H,11,Ho rroKa3atto, 'ITO 06xo,11, Y3JIOB Mo,11,eJI11 

DOM c noMomhio reHepaTopos opraH113yeTCJI TaK )l(e rrpocTo, KaK 11 nocpe,11,CTBOM 

CTaH,11,apTHOH peKYPCl111,  HO y TaKoro crroco6a 11MeeTC.H ,l],OITOJIHl1TeJibHOe npe11MymecTBO,  11CKJIIOlfaIOmee np11MeHeHHe He O<JeHh 113.HmHoro Cl1HTaKc11ca o6paTHbIX 

BhI30BOB.  BMecTo  06pa60TK11  rro,11,,11,epesa  K(l)l(,11,oro  nocemaeMoro  Y3Jia  rryTeM  pe

KYPCirnuoro  nepexo,11,a ua ,11,pyroi1 yposeHh ,11,ocTaTO'IHO co3,11,aTh 0,11,uy cpyHKJJ,1110-re

HepaTop ,11,JIJI  K(l)l(,11,0ro rrocern,aeMoro Y3Jla  11  nopyq11Th ei1 BhinOJIHeH11e.  3To ,11,aeT 

B03MO)l(HOCTh uarrucaTh npHHU,Hill1aJihHO peKypC11BHhIH K0,11, HTepau,HOHHhlM crroco6oM. ripettMymecTBO TaKoro cnoco6a 3aKJIIO'laeTC.H B TOM, 'ITO Mhl MO)l(eM ITOJiy'l11Th reHep11pyeMYIO rrocJie,11,osaTeJihHOCTh Y3JIOB B npocTOM JJ,11KJie for-of, He np116er<UI K uey,11,06HhIM o6paTHhIM BhI30BaM. 

PaccMaTp11saeMhIH 3,11,ech np11Mep oco6eutto rrp11Me<JaTeJieH TeM, 'ITO OH uanrn,11,uo I10Ka:3hIBaeT Tal()l(e, KaK ITOJih30BaThCJI reHepaTopaMl1, 'IT06bI OT,l],eJil1Tb K0,11,, rrpo113BO,l],.Hm11ii 3Ha'-ICHl1.H  (s ,11,aHHOM CJiyqae  HTML-y3JihI) ,  OT  Ko,11,a,  11crroJib3YIOmero nOCJie,l],OBaTeJihHOCTh reuep11pyeMblX 3Ha<JeHl1H (s ,11,aHHOM CJiyqae JJ,11KJI  for-o f, r,11,e perucTpnpyIOTC.H rrocemaeMhie Y3JibI) ,  He np116er<UI K o6paTHbIM BhI30BaM.  KpoMe 
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Toro,  rrpttMeHeHHe  U:I1IUIOB  B  HeKOTOpbIX  CJl)''I<UIX  OKa3bIBaeTCJI  HaMHOro  6oJiee ecTeCTBeHHbIM, qeM peKypcttH, lf II03TOMY HeIIJIOXO BCer,TJ;a ttMeTb pa3Hbie BapttaHTbI BhIIlOJIHeHttJI O,TJ;HOH tt TOH )Ke 3a,TJ;aq11. 

TiocJie paccMoTpeHHJI HeKOTOpbIX rrpaKT11qecK11x rrp11MepoB rrp11MeHeH11.H reHepaTopoB BeptteMCJI K HeCKOJibKO 6oJiee TeopeTttqecKOM)' Borrpocy, qTo6bI BbI.HCHlfTh, KaKHM o6pa30M npottCXO,ll;HT o6MeH ,TJ;aHHhIMII c BbIIlOJIH.HIOIIJ:llMC.H reHepaTopoM. 

6 . 2.3. 06MeH AaHHblMM c reHeparopoM 

B rrpe,TJ;cTaBJieHHhIX ,TJ;O c11x nop rrpIIMepax Ko,11;a 6brno rroKa3aHo, KaK B03BpaTHTh HeCKOJihKO 3HaqeHIIH 113 reHepaTopa c noMOIIJ:hIO Bbipa)l(eHH.H yie ld. Ho reHepaTopbI MO)l{HO ttcnOJih30BaTh HaMHoro 6oJiee 3cpcpeKTHBI-IO! B qacTHOCTII, reHepaTopaM 

MO)l(HO IlOCbIJiaTb ,11;aHHbie, ycTaHaBJIHB<UI ,'l;B)'XCTOpOHHIOIO CBJI3h c HHMII, noJiyqaTh c l1X  IlOMOIIJ:bIO npoMe)l()'TQqHbie pe3)'JlbTaTbI, 11CilOJih3)'.H IlOCJie,TJ;HHe B pacqeTax 3a npe,TJ;eJiaMII reHepaTopa,  a 3aTeM rrochIJiaTh o6paTHO reHepaTopy coBeprneHHO Ho

Bhie ,TJ;aHHhie tt B0306HOBJIJITh ero BhIIlOJIHeH11e. MbI BocnoJih3)'eMC.H TaKoil B03MO)l(

HOCThIO  B KOHU:e rJiaBhI ,TJ;JI.H C03,TJ;aHIIJI 3cpcpeKTttBHOro aCIIHXpOHHOro KO,TJ;a,  a IlOKa paccMoTpttM 6oJiee rrpocTbie np11Mepb1 o6MeHa ,11;aHHhIMtt c reHepaTopoM. 

OrnpasKa 3Ha'feHMM e BMAe apryMeHTOB <l>YHKL\MM-reHeparopa 

,llJIJI oTnpaBKH ,11;aHHhIX reHepaTopy ero npoiu:e Bcero paccMaTpIIBaTh KaK JI106y10 

ll:pyryro cpynKU:IIIO,  KOTopoil np11 BhI30Be MO)l(HO nepe,TJ;aTh apryMeHThI. PaccMoTpIIM 

B KaqecTBe rrpIIMepa KO,TJ; II3 JlllCTHHra 6.8. 

JlMcntHr 6.8. OmpasKa M nony'feHMe AaHHblX 1.13 reHepaTOpa 

3Ha11eH11e, nocb111aeMoe 11epe3 MeTOA next ( ) , 

craHoa11rc11 3Ha11eH11eM Bb1pa>KeH1111 yield, 

J apryMeHTbl, KaK 1111to6oil APvroil cj>yHK41111 

11 nonoMy caM03BaH4a 3osyr XaH3o 

np01138eAR 3Ha'leHl1e, 

reHeparop, KaK no ao11• 

funct ion*  N i nJ aGene rator ( ac t i o n )   { 

reHeparopy MO>KHO nepeAaBaTb o6bt'IHble 

we6crsy, so3epa11¥1eT 

const  imposter =  yield  ( " Hattori " +  act i on ) ; npoMe>KyrO'IHbtil pe3y11b· 

TaT Bbl'll1Cl1eH11il. 8bl3BaB 

a s sert ( imposter  ===  "Hanzo " , 

MeTOA next ()  11reparopa 

" The  generator  has  been  i n f i l t rated " ) ; c apryMeHTOM, MOlKHO OT· 

yield  ( " Yoshi  ( "   +  imposter  +  " )   "  +  action ) ; npaa11Tb A3HHble o6parHo 

reHeparopy 

06bt11Ha11 nepeAa11a apryMeHra  Ha11arb Bbtn011HeH11e 

const  n i n j a i t e rator  =  N i n j aGenerator ( " s kul k" ) ropa 11 npoaepHTb, 

1111 npaa1111bHoe 

const  resul t l   =  ninj a i terator . next ( ) ; 

assert ( result l . value  === " Hattori  s ku l k" ,  " Hattori  i s   s ku l k i ng " )  ; const  result2  =  nin j a i t e rator . next ( " Hanzo " ) ; a s sert ( result2 . va lue  === "Yoshi  ( Hanzo )  skul k " , 

" We  have  a n   impos t e r ' " ) ; 

Ompaa11rb AaHHbte reHeparopy a 

apryMeHra MeTOAa next ( )  11 

npaa1111bHO 1111 nepeAaHo 
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q acrnb II.  npeocrnaBJte'HUe 0 ¢J'HiK1J,UJlX 

B cpymrn;HH, TIOJIYqa1om;eii ,n:attttb1e,  tteT Httqero oco6ettttoro.  Be,n:b TO )l(e caMoe 

.r�e11aIOT H see cTaH,n:apTI-Ibie cpyHKUHH. Ho He cJie,n:yeT 3a6brnaTb, 'ITO, 06J1a,n:aJ1 CTOJib npttMe<JaTeJibHOH oco6em-10CTbIO,  renepaTOpbI MOryT  np11ocTaHaBJIHBaTb H  80306-HOBJIJ!Tb CBOIO pa6ory.  l1 B OTJIWIHe OT CTaH,n:apTHbIX cpyHKUHH, rettepaTopbI MOryT 

IlOJly<IaTb ,n:aHHbie  Oa.J/Ce IlOCJie TOrO,  Kai{ 6bIJIO  1-iaqaTO  HX BblilOJIHeHHe - B MOMeHT 

no306ttonJ1eHH5I pa6oTbI np11 nocrynJ1e1-11111 3anpoca Ha cJ1e,n:y1om;ee 3Haqett11e. 

OmpasKa aHa"leHMM reHepa1opy "lepea MeTOA next ( )  

lloMHMO npe,n:ocTaBJieHH51 ,n:aHHblX  npH  nepBOM  Bbl30Be  rettepaTopa,  HMeeTC51 

TaK)l(e B03MOJKHOCTb IlOCbIJiaTb ,n:aHHbJe reHepaTopy,  nepe,n:aB HX B KaqeCTBe apry

MeHTOB MeTo,n:y next ( ) .  B xo,n:e  ::iToro  npouecca B03o6ttos;rneTc51 BbmOJ1HeH11e re

HepaTopa.  llepe,n:aHttoe 3HaqeH11e 11cno11b3yeTC5I rettepaTopoM KaK 3Haqemte Toro BbipaJKeHH51  y i e l d,  Ha  KOTopoM  reHepaTop  np11ocTaHOBHJ1  csoe  BbinOJ1He1-111e  B 

npOIIIJibIH pa3 (p11c. 6.3). 

f) CTpoKosoe 3HaYeHvie 

function*  N i n j aGenerator ( a ct i o n )   { 

" Hanzo" 3aAaeTCfl 

const  imposter  - yield  { "Hattori " +  action ) ; B KaYecTBe 3HaYeHV1fl 

"-------y

scero Bb1paJKeHV15l 

0 

---_) 

npvi nepBOM Bbl30B8 

" Hattori  s k u l k " 

yield B l..l8flOM, 

B nepeMeHHOi1 

\ _________  '  _,--- -------,! 

n03TOMY B nepeMeH-

con s t   n i n j a  Iterator  =  Ninj aGenera tor ( " s ku :J 

resu l t l  coxy 

HOi1  imposter 

imposter 

paHfl8TCfl  CTpOK0-

=  " Ha n zo " 

COXpaHfl8TCfl 3HaYe-

808 3Ha48HV18 

l k " ) ; 

HV18  " Hanzo" 

" Hattori s kulk" 

c o n s t   resultl  =  ninjalterator . next ( ) ; 

c onst  result2  =  n i n j a  I terator .  next ( " Hanzo" ) ;   f) npvi BTOPOM Bbl3088 

reHeparnpy nepe

AaeTcfl CTpOKOBOe 

3HaYeHvie  " Hanzo" 

PHc. 6.3. np1-1 nepsoM Bbl30Be MeTOAa ninjaiterator . next ( )  3anpaw11saeTCfl HOBoe 3Ha4eHHe y reHeparnpa, KOT0pbl i1 B03Bpaw,aeT CTpOKOBOe 3Ha4eHHe "Hattori skulk" H n pHOCTaHaB/1'1BaeT 

CBOe Bbln0/1H8HHe Ha  Bb1pa>1<eHHH yield.  Hosoe 3Ha48HHe 3anpaWHBaeTCfl  H  npH  BTOpOM Bbl30Be ninj aiterator . next ( " Hanzo " ) ,  HO Ha 3TOT  pa3 reHeparnpy nepeAaeTCfl TaK»<e apryMeHT co 3Ha4eH '18M  " Hanzo" . 3TO 3Ha48H'18 6yAeT HCnO/lb30BaHO B Ka4eCTBe 3Ha4eHHfl Bcero Bb1pa>1<eHHfl yield, a B  nepeMeHHoi1 imposter coxpaH'1TCfl 3Ha4eH1-1e " Hanzo" 

B  ,n:aHHOM  np11Mepe  ,n:eJiaIOTC.H  ,n:sa  BbI30Ba  MeTo,n:a  next ( )  o6oeKTa  n i nj a I t erator.  llptt  nepsoM  BbI30Be  MeTo,n:a  ninj a i t e rator . next ( )  y reHepaTopa 3anpam11saeTC5I  nepsoe 3Ha'leHue. A nocKOJibKY BbmOJ1HeH11e  reHepaTopa em:e He Ha'!aJIOCb, TO ,n:aHHbIH Bbl30B npttBO.ll.HT K 3anycKy rettepaTopa,  KOTOpbIH CHaqaJia BbI'IHCJI.HeT  BbipaJKeHHe  " Ha t t o r i   "  +  a c t i o n ,   C03/�anaH  crpoKosoe  3HaqeHHe 

"Hattori  s kul k " ,  a 3aTeM np11ocTattan;mnaeT cnoe BbmoJ1ne1-me.  Ho B ::JTOM HeT 

HHqero oco6ettttoro. Be,1-(b B npe.ll.bl.ll.YU�Hx np11Mepax Ko;�a ::JTO ,n:e11aJIOCb YJKe He pa3 

n ,n:attttoii rnase. 

I-leqTo  6oJiee  mnepecttoe  npo11cxo,n:11T  rrp11  BTopoM  BbI3one  MeTo,n:a  ninj a I t erat o r . next ( " Hanzo " ) .  Ha ::JTOT  pa3  MeTO.ll.  next ( )  11cnOJib3yeTC5I .l(JI51 nepe-
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.n;aq11 .n;aHHbIX o6paTHO reHepaTopy. <l>yHKU,VUI-reHepaTop TepneJIHBO O)KH)(aeT, np11-0CTaHOBHB CBOe BbUIOJIHCHHe Ha Bblpa)KCHHH  y i e l d   ( " Hattori  "  + act ion ) '  a cTpoKosoe 3ttaqeHHe " Hanz o " ,  nepe.n;attHoe B KaqecTBe apryMeHTa MeTo.n;y next ( )  , cJiy)KttT B KaqecTBe 3HaqeHH.H scero Bbipa)Kett11.H yield. B .n;attHOM cJiriae 3TO 03HaqaeT,  '"ITO B Bbipa)KeHHH impos t e r =  yield  ( " Hattori  "  + action)  nepeMeHHOH 

impo s t e r  6y,11,eT npHCBOCHO 3Ha'"ICHHe "Han z o " . 

I1MCHHO TaKHM o6pa30M )(OCTiffaeTC.H .a:syxcTopOHHHH o6MeH ,11,aHHblMH c reHepaTopoM. B qacTHOCTH, .ll:JIH B03BpaTa ,11,aHHbIX 113 reHepaTopa CJIY*HT Bblpa)Kett11e yield, a .ll:Jl.H nepe.n;aq11 .n;aHHbIX o6paTHO reHepaTopy - MeTo.a: next ( )  06beKTa-11TepaTopa. 

np111Me'"laH111e 

MeTOA  next ( )   nepeAaeT  3Ha4eHIAe  0>1<1AAaiow,eMy  csoel1  04epeAIA  Bb1pa>1<eH1A10 

yield, IA  eCJllA TaKIAe Bbl pa>1<eHIAA OTCyTCTBYIOT, TO H IA 4ero IA  He  nepeAaeTCA. V1 MeHHO 

n03TOMY 3Ha4eHIAA  Heflb3A  nepeAaTb  nplA  nepBOM  Bbl30Be MeTOAa  next ( ) .  Ho He CfleAyeT 3a6b1BaTb, 4TO eCJllA  reHeparnpy Tpe6yeTCA  npeAOCTaBIATb nepBOHa4a/lbHOe 3 Ha4eHIAe, TO 3TO  MO>l<HO CAenaTb n plA  Bbl30Be caMoro reHeparnpa, KaK, Han plAMep, Ninj aGenerator ( " skulk " ) . 

reHepMpoeaHMe IACKJlto'"leHMM 

I1MeeTCH ern:e 0,11,HH,  HCMHOrO  HeTpa.n;HU,HOHHbIH cnoco6 nepe.n;a<rn  3HaqeHH.H 

rettepaTopy,  KOTOpb!H COCTOHT B  reHep11posaHHH HCKJIJOqeHH.H.  floMHMO MCTO.n;a next ( ) , y KillK,11,0ro HTepaTopa HMCCTCH Tal()Ke MCT0,11, throw ( ) ,  KOTOpblM  MO)KHO 

BOCilOJib30BaTbCH, qT06bI crettep11poBaTb HCKJIJOqeHHe B rettepaTope.  06paTHMC.H 

CHOBa K npHMepy KO.n;a, np11se,11,eHHOMY B JIHCTHHre 6.9. 

n111cTl/IHr 6.9. reHep111poeaH111e l/ICKJllO'leHlllH B reHepaTope funct ion*  N inj aGenerat or ( )  

t r y {  

3TOT MeTOA fail ( 

AOn>KeH 6b1Tb 

nepeXB3Tl1Tb MCK/llO'leHMll 

y i e l d   " Hattor i " ; 

11 nposep11Tb, nony'leHo 

fa i l ( " The  expected  except ion  didn ' t   occur " ) ; n11 npeAnonaraeMoe 

11cK1110'!eH11e 

catch ( e )  { 

assert ( e  

" Ca t ch  this ! " ,  "Aha !  We  caught  an  except ion " ) ; 

� 

const  ninj a i t e rator  =  Ninj aGenerator ( ) ; 

H3sne'!b OAHO 3Ha'leH11e 

H3 reHeparopa 

const  result l  =  n i n j a i t erator . next ( ) ; 

a s sert ( result l . va lue  === " Hatto r i " ,   "We  got  Hattori " ) ; n i n j  a i terator . throw ( " Catch  this 1  " )  ;  .,,..__  CreHep11posarb 11cK11IO'leH11e B reHeparope I1cxo.n;Hb!H KO.LI: 113 JIHCTHHra 6.9 Ha'IHHaeTC.H no.a:o6Ho  KO.a:y H3 JIHCTHHra 6.8 c onpe,a;eJieHH.H  cpyttKU,Htt-reHepaTopa  N i n j  aGene rator ( ) .  Ho  Ha  3TOT  pa3  TeJio 
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l/acm'b II. IIpeacmaeAmue o ¢yux?J,URX 

q>ytt1<Q1111-re1-1epaTopa 1-1ec1<0JibKO 111-1oe.  B 'IaCTHOCTH,  ono  noJIHOCTbIO 3aKJI10qeno B 6JioK onepaTopos try/ catch, KaK no1<a3a1-10 1-111)Ke. 

funct ion*  N i n j aGene rator ( )  

t r y (  

y i e l d   "Hattor i " ; 

fa i l ( " The  expected  except i o n   didn ' t   occur " ) ; catch ( e )  ( 

a s s e rt ( e  

" Catch  t h i s ! " ,  "Aha !  W e   caught  a n   except i on " ) ; 

.lJ:aJiee co3.a;aeTc.H 11TepaTop 11 noJiyqaeTcn o.a;1-10 31-1aqe1-111e 113 rettepaTopa: const  n i n j a i t e rator  =  Ninj aGenerator ( ) ; 

const  resul t l   =  n i nj a i terator . next ( ) ; 

11, HaKOHeQ, MeTOt( throw ( ) ,  HMeIOl�HHCSI y scex HTepaTopos, Bbl3bIBaeTC51 c QeJibIO crettepHpoBaTh HCKJI1oqen11e B renepaTope: 

n i n j a i t erator . throw ( "Ca t ch  thi s ! " ) ; Ec;m Bh!IlOJIHl1Th Ko.a; 113 JIHCT11ttra 6.9, TO MO)KHO o6ttapy)KHTb, qTo HCKJI10qenHe rettepnpyeTrn HMeHHO TaK, KaK 11 npe.a;noJiaraJIOCh (puc. 6.4) . 

/ CJ Thr�wing exceptions lo :i  x  \ ;;. .. 

127.0.0. 1 :49790/chapter ... 

•  We got Hattori 

•  Aha! We caU<Jhl an  exception 

P111c. 6.4.  V1CK11t0YeH"1R s reHeparnpe MO>l<HO 

M H "1�M MposaTb "13 BHe 

Ha nepBbIH B3rnn.a;, B03MO)KHOCTh rettepHpoBaTb 11cKJI10qe1-111n B rettepaTope MO

)Ke'r noKa3aTbC51 tteMttoro cTpa1-11-10H:. 3aqeM Boo6me aTo .a;eJiaTb? He 6ecnoKOHTecb, MbI  He  co611paeMcn .a;ep)KaTb  Bae  B  noJIHOM  tteBe.a;ettHH.  B  KOHQe  aToH:  rnaBbI MbI BOCllOJib3yeMC51 TaKOH B03M0)KHOCTbIO,  qT06bI ycoBeprneHCTBOBaTb ac11ttxpottHbIH 

o6MeH .a;am-IbIMH c cepsepoM. TaK qTo n0Tepn11Te tteMttoro. 

A Tenepb, paccMoTpeB p.H.a; oco6e1-11-1ocTel1 rettepaTopos, nepeH:.a;eM K 11ccJie.a;osa1-11110 BttyTpettttero MeXaHJ13Ma 11X .a;eHCTBHSI. 

6 . 2 . 4.  MccneAOBaHMe BHyrpeHHero MexaHM3Ma 

Ae�cTBMH reHeparopoe 

Mb1 Bbrnctt11JI11, qTo BhI30B rettepaTopa npHBOt(HT tte K ero Bb!IlOJitte1-11110, a K co3-

.a;a1-11110 HOBoro  HTepaTopa, c IlOMOmbIO  KOToporo MO)KHO 3anpanmBaTb 31-1aqe1-111.H 
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y reHepaTopa. 11  KaK TOJibKO reHepaTop rrpoH3Be�eT (HJIH ccpopM11pyeT) 3Ha'leHHe, OH np11ocTaHOBHT csoe BbinOJIHeHHe B o:am�aHHH cJie,l()'IOlll,ero 3arrpoca. TarmM o6pa30M, reHepaTop �eH:cTsyeT B KaKott-TO CTerreHH rro�o6Ho He6oJibWOtt nporpaMMe, a To�rnee - KOHeqHoMy aBTOMaTy,  rrepexo�HIIIeMY H3 O�Horo COCTOHI-mH  B �pyroe, KaK IlO.HCH.HeTCH HH)l{e. 

•  3arrycK c npHOCTaJIOBKOU. 3To  Ha'laJibHOe COCTOHHHe rettepaTopa,  B KOTOpoM  OH  OKa3bIBaeTCH  nptt  CBOeM C03�aHHH.  Ko� caMoro reHepaTopa  He  BbI

IIOJIH.HeTC.H. 

•  B&1noJIHeHHe.  B  <HOM  cocTOHHHH  BbIUOJIH.HeTc.H  KO�  reHepaTopa.  BbmOJI

HeHtte  Haq11HaeTCH  c  caMoro  HaqaJia HJIH  npo�OJI)l{aeTcH  c  Toro  MecTa,  r�e rettepaTop 6bIJI npwocraHOBJieH B rrpollIJibitt pa3. feHepaTop nepexo�HT B 9TO 

COCTOHHHe, KOr�a BbI3bIBaeTCH MeTO� next ( )  COOTBeTCTBYIOIIIero HTepaTopa H elll,e HMeeTC.H KO� �Jljl Bb!IlOJIHeHHH. 

•  B&1,11;aqa c npuocTaHOBKou. Kor�a reHepaTop �OCTttraeT BbipaMemrn yield s  xo�e  csoero  BbIUOJIHeHH.H,  OH co3�aeT  HOBbitt  o6beKT,  co�ep)l{alll,Htt  B03spalll,aeMoe 3HaqeHtte,  BbI�aeT ero H rrpttocTaHaBJIHsaeT csoe Bbmo;rneHHe. 

B 9TOM cocTO.HHHH renepaTop naxo�HTCH B pe)l{HMe O)l{H�aHH.H rrocrynJieHHH 

cJie,l()'IOIIIero 3anpoca Ha BbIITOJIHeHHe. 

•  3asepmeHne.  leHepaTop nepeH:�eT s  9TO  cocTOHHHe,  ecm1  B xo�e csoei1 

pa60Tbl OH BCTpeTHT onepaTop return HJIH HCqepnaeT Beeb KO� M.H BblfIOJI

HeHHH. 

ITepeq11cJieHHb1e Bbnue cocTO.HHHH reHepaTopa Harn.H�Ho noKa3aHbI Ha p11c. 6.5. 

A Tenepb nepeH:�eM  K elll,e  6oJiee  yrny6JieHHOMY HCCJie�osaHHIO,  qT06b1  Bbrnc

HHTb,  KaKHM o6pa30M BbIIIOJIHeHHe reHepaTopos OTCJie)l{HBaeTCH c UOMOlll,bIO KOH

TeKCTOB BbIUOJIHeHH.H. 

Cne>KeHMe 3a reHeparopaMM c noMO�blO KOHTeKcroB BbmonHeHMH 

B  npe�bI�ett rnase 6bIJI npe�cTasJieH KOHTeKcT BbIUOJIHeHH.H - BHyrpei-rnttH: HHTepnpeTaTop JavaScript, npHMeHHeMbIH MH CJie)l{eHHH 3a BbIITOJIHeHHeM cpym<

QHH. 11  HeCMOTPH Ha see oco6eHHOCTH renepaTopos,  OHH  no-npe)l{HeMy OCTaIOTCH 

cpynKQH.HMH.  IToe>TOMY  HCCJie�yeM  6oJiee no�po6Ho HX B3aHMOCBH3b c  KOHTeKcra

MH BbIUOJIHeHH.H. 11  Ha�rneM MbI c np1rne�e1-rnoro HH)l{e npocToro cpparMeHTa 1<0�a. 

B 9TOM cpparMeHTe KO�a IIOBTOptto HCI10Jlb3yeTCH rettepaTop, KOTOpbltt C03�aer CJie

�lll,He CTpOKOBbie 3Ha'leHHH:  " Hattori s ku l k "  H  "Yoshi s ku l k " . 

funct ion*  Ninj aGenerator ( a ct i o n )  

y i e l d   " Hattori  "  +  action; 

return  "Yoshi  "  +  act ion ; 

const  ninj a i terator  =  N inj aGenerator ( " s ku l k" ) ; const  resu l t l  

ninj a i t e rator . next ( ) ; 

const  result2  =  ninj a i terator . next ( ) ; 
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l/acm'b II.  IIpeocmaeAe1-tue o  rfty11i1C'lf,U.flx 

function*  Ninj aGene rator ( )  { 

yield  " Hatto r i " ; 

yield  " Yo sh i " ; 

t» canst  ninjaiterator  =  NinjaGenerator ( ) ; 

C03AaTb HOBblH reHeparop B COCTOHHl'11'1 3anycKa 

C npl'10CTaHOBKOH 

f) canst  resultl  =  ninjaiterator . next ( ) ; 

AKT1'1Bl'131'1POBaTb reHeparop.  nepeHrn 1'13 COCTOHHl'1H 3anycKa c npl'10CTaHOBKOH B COCTOHHl'18 BblnOilH8Hl'1H. 8blnOJlHl'1Tb KOA BnllOTbAO Bblpa)l(8Hl'1H yield  " Hattori" l'1 npl'10CTaHOBl'1TbCH. 

803BparnTb HOBblH 06beKT:  { value :  " Hattori " ,   done :  false } 

C. const  result2  =  ninjaiterator . next ( ) ; 

CHOBa aKH181'131'1pOBaTb reHeparop. nepei1m 1'13 COCTOHHl'1H 

iterator . next ( )  

Bb1AaYl'1 c npl'10CTaHOBKOH B COCTOHHl'1e Bbln0JlH8Hl'1�. 

BblnOilHl'1Tb KOA BnllOTb AO Bblpa)l(eHl'1H  yield  "Yoshi"  AocrnrHyr l'1 npl'10CTaHOB"1TbCH. 803BparnTb HOBblH 

oneparop 

06beKT:  { va lue :  "Yoshi " ,   done :  fal se } 

return 1'1Jll'1 

tt 

1'1CYepnaH KOA 

c o n s t   r e s u l t 3   =  n i n j a i t e r a t o r . next ( ) ; AflH Bbln0Jl-CHOBa aKTl'1B1'131'1POBaTb reHeparop. nepei1rn 1'13 COCTOHHHH 

H8Hl'1H 

BblAaYH c npl'10CTaHOBKOH B COCTOHHl'1e Bbln0JlH8Hl'1H. KOA 

AJlH BblnOJlH8HHH 1'1CYepnaH. 803BparnTb HOBblH o6beKT: 

{ va lue :  unde f i ned,  done :  t rue } . 

PMC.  6.5.  B  XOAe  Bbln0/1HeHl-1H  reHeparop MeHHeT COCTOHHl-1H  nOA  B03Aei1cTBl-1eM  Bbl30BOB MeTOAa next ( )  cooTBercrsyt011.\erO 1-1reparopa 

11ccJie;i;yeM cocTORHHe aToro cpparMeHTa npm01a;i;ttoro Ko;i;a, a TaIOKe creK KOH

TeKCTOB BbIIlOJIHeHHJI B pa3JIH'IHhIX TO'IKax ero BbIIlOJIHeHH5I. Ha ptt:c. 6.6 nptt:Be;i;e

HhI MOMeHTa.JlbHble CHHMKH,  c;i;eJiaHHbie B ;i;nyx MeCTax BbIIlOJIHeHH5I nptt:KJiati;Horo KO;J;a.  ITepBbIH  MOMeHTaJibHblH  CHHMOK ;i;eMOHCTptt:pyeT COCT05IlIHe  BbIIlOJIHeHHJI: npmura;i;Horo KO;J;a 00 Bbl30Ba cpyttKQHH Ninj aGenerator ( )   o. A UOCKOJibKY Bbl· 

IlOJIH.HeTCJI: rno6aJibHbIH IW;J;, TO CTeK KOHTeKCTOB BbIIlOJIHeHHJI: co;i;ep)l(ttT TOJlbKO 

rno6aJibHblH  KOHTeKCT  BbIIlOJIHeHHJl  co  CCbIJIKOH  Ha  rno6aJibHYIO  cpe;i;y,  B  KOTOpo:H xpaHJITC5I  H;J;eHTH<}lIIKaTOpbI.  <t>ym<UHIO o603HaqaeT TOJlbKO H;J;eHTH<}ltt:KaTop N i n j aGene r a t o r ,  Tor;i;a  KaK  3HaqeHH51  Bcex  ocTaJihHbIX  11:;i;eHTtt:cp11:1<aTopoB  He onpe;i;eJieHbI (unde f ined) . 

ITptt: rne;i;y10II1eM Bbl30Be cpyttKUHH Ninj aGenerator ( )  @: canst  n i n j a i terator  =  N i n j aGene rator ( " s ku l k" ) ; IlOTOK ynpaBJieHH5I nporpaMMOH nepexo;i;ttT K BblUOJIHeHmO rettepaTopa H, KaK 3TO 

o6brqHo npottCXOll;HT c Jll06o:H ;i;pyro:H cpyttKI.VIeH, nptt: aTOM C03;J;aeTCJl H pa3MeII1aeT

C5I B CTeKe 1-IOBbIH aJieMeHT KOHTeKCTa BbIIlOJIHeHH5I cpyttKJ.�HH Ninj aGenerator ( ) ( BMecTe  c  cooTBeTcrny10II1eti  JieKcw1ecKoti  cpe;i;o:H) .  Ho  nocKOJihKY rettepaTopb1 
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fun ction*  N i n j aGenerato r (action) 

yield  ''Hattori  ''  +  action; 

return  ''Yoshi  ''  +  action; 

c a n s t   n i n j a iterator  =  Ninj aGenerator ( " s k u l k " ) ; canst  res u l t l  

nin j a i terato r . next ( ) ; 

canst  resu l t 2  

n i nj a i terato r . next ( ) ; 

0 CocTORHV1e CTeKa KOHTeKCTOB BbtnOnHeHvtR 

,llO Bbl30Ba <l>YHKU,V1V1 Ninj aGenera tor ( )  

rno6anbHaR 

cpeAa 

NinjaGene rator : 

{ 

f no6aJlbHbli:\ KOHTeKCT 

n i n j a i terator :  undefined 

BblnOnHeHV1R 

resul t l :  undefined 

resul t 2 :  undefined 

KorAa Ha'1111HaeT ebmonHRTbCll 

cpyHKL\11111-reHepaTOp, Ha eepw111He 

• COCTORHV1e npvtKna,AHOro KOAa BO speMR 

CTeKa pa3Meu.iaeTCll BHOBb 

Bbl30Ba <l>YHKU,1<11-1 Ninj aGenerator ( )  

"""" 

CpeAa <l>YHKU.1-11-1 

Ninj aGenerator ( }  

action :  " skulk" 

n i n j '"""" 

a i

..... 

terator 

"' \ 

KOHTeKCT cjlyHKljV1� 

rno6anbHaR 

Ninj aGenerator ( )  

cpeAa 

f no6anbHbli:I 

Ninj aGenerato r :  

{ 

KOHTeKCT 

ninjai terato r :   undefined 

BblnOnHeHV1R 

resu l t l :  undefined 

resu l t2 :  undefined 

Co3Aaerc11 HOBblM 06beKT-111TepaTOp 

co CCblnKOM Ha 3neMeHT CTeKa c TeKYIJ.llllM 

KOHTeKCTOM reHeparopa 

reHepaTOp 3anycKaeTCll B COCTOllHllllll 3anycKa C nplilOCTaHOBKOM 

PMC.  6.6.  COCTORHV1e CTeKa KOHTeKCTOB  Bbtn0/1HeHV1R 00 Bbl30Ba <l>YHKl..\VlVl Ninj aGenerator ( )   0 

V1  so  speMR Bbl30Ba ¢YHKl..\V1 V1 Ninj aGenerator ( )   8 

OTHOCHTCR  K KaTeropim: cneUH<lJJbHbIX cpyHKUHH, TO  KO,ll. cpyHKUHH B006�e  'H£  Bbl· 

IlOJIHReTCR.  BMeCTO aToro C03,ll.aeTC51 H B03Bpau�aeTCR HOBbIH HTepaTop, K KOTOpo

MY npe,ll.CTOHT ,ll.aJiee o6pa�aTbCR B npmilla,ll.HOM KO,ll.e no CCbIJIKe ninj aiterator. 
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f.facmb II.  IIpeacmao.JLe1lue o rftymcy,Uflx 

1-frepaTop CJIY)l(HT .zvrn: ynpaBJICHH51 BbIIlOJIHCHHCM reHepaTopa, H I103TOMY OH noJiyqaeT CCbIJIKY Ha TOT KOHTCKCT BbIIlOJIHCHH51, B KOTopoM 6hIJI C03,11,aH. 

Ho  caMoe  HHTepeuwe  npottCX0,11,HT HMCHHO  Tor,11,a,  Kor,11,a  IIOTOK  ynpaBJICHH51 

nporpaMMOH noKtt,11,aeT  reHepaTop  (pttc.  6.7).  KaK  rrpaBHJIO,  Kor,11,a  BhIHOJIHeHtte rrporpaMMbI  B03BpamaeTC51  H3  o6hI'l:HOH cpyHKQHH,  COOTBCTCTBYJOILIHH  KOHTCKCT 

BbIIIOJIHCHHH y,11,aJI.HeTCH H3 CTeKa H  ITOJIHOCTbJO Tep.HeTcH.  Ho cosceM  HHaY:e 11.eJio o6CTOHT c reHepaTopaMH. 

function*  Ninj aGenerator (action) 

y i e l d   ''Hattori  ' '   +  action; 

return  ''Yoshi  ''  +  action; 

const  n i n j a iterator  - N i n j aGenerator ( " s k u l k " ) ; const  resu l t l  

n i n j a i terato r . next ( ) ; 

const  r e s u l t 2  

n i n j a i t e r a to r . next ( ) ; 

reHeparop no·npelK· 

HeMy HaXOAHTCSI 

B COCTOSIHMH 

aanycKa c npHocra· 

...... I 

KOHTeKCT <l>YHKL\HM Ninj aGenerator ( )  M3BneKaeTCSI 

1113 CTeKa, HO coxpaHSleTCSI aKTMBHblM 

'lepea 0611eKT ninjalterator! 

N i n j a  Gener a t o r : 

r Jl06ailbHbli1 

n i n j a i te rator : 

KOHTeKCT 

resul t l :  unde f ined 

BblnOf!HeHI'!� 

resu l t 2 :  unde fined 

KOHTeKCT ¢YHK��� 

n i n j ai terator 

Ninj aGenerator ( ) 

N i n j aGenerator ( I  

action :  11 s ku l k 11 

PMC. 6.7. COCTORH"1e np1-1KJJaAHOro KOAa np"1 B03Bpare "13 Bbl3btBaeMoj;I <j>yHKU,"1"1 NinjaGenerator ( ) l13 CTeKa H3BJieKaeTC51 COOTBCTCTBYJOILIHH 3JICMCHT Ninj aGenerator, H O  O H  'H£ 

TepHeTC.H, nocKOJibKy B o6beKTe ninj a i t e rator coxpaHHeTcH ccbIJIKa Ha Hero. KaK 

BH,11,HTe,  aTo  rroxo)l(e Ha 3aMbIKaHH51. Be,11,h B 3aMbIKaHHHX Heo6xo,11,HMO rroMep)l(tt

BaTh B aKTHBHOM COCT05JHHH nepeMCHHbIC, cymecTsy10mtte Ha  MOMCHT orrpe,11,eJie

HH5J cpyttKQHH, H  rroaTOMY B  cpyHKQHHX  coxpaHHCTCH cchIJIKa Ha TY cpe1_i;y,  r,11;e OHH 
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6hIJIH c03}J;aHbL  EJiaro1J;apJ1 aToMy MO)KHO y6e1J;HThCJ1,  t.JTO cpe1J;a 11 ee nepeMeHHhie aKTl1BHhI IJ;O Tex  nop,  noKa 1J;ei1cTByeT caMa ¢YHKU:HJI.  C 1J;pyroi1 cropo1-rh1,  renepa

TOpbr }J;OJI)J(HbI YMeTh B0306HOBJIJ!Tb CBOe BhlflOJIHeH11e. A nocKOJihKY BblilOJIHen11e Bcex ¢YHKQl1H OTCJie)KttBaeTCJI B KOHTeKCTax BblflOJIHeHHJI, TO B 11TepaTope xpaHHT

CJI CCbIJIKa Ha ero KOHTeKCT BblilOJIHeHHJI, a CJie}J;OBaTeJibHO, OH OCTaeTCJI aKTHBHbIM 

}J;O Tex nop, IlOKa OH Hy)l(eH HTepaTopy. 

Koe-t.JTO HHTepecnoe npOHCXO}J;HT l1 B TOT MOMeHT,  KOr}J;a }J;JIJI HTepaTopa BbI3bI

BaeTCJI MeTO}J; next ( ) : 

canst  result l  =  ninj aiterator . next ( ) ; 

EcJIH 6br aTo 6hIJI BhI30B cTaH}J;apTHOH, o6hIKHOBeHHOH ¢YHKU:H11, OH npirneJI 6hr K C03}J;aHHIO HOBOro 3JieMeHTa KOHTeKCTa BbIIlOJIHeHHJI MeTo}J;a next ( )  11 nocJie}J;yromeMy ero pa3MemeH11ro B cTeKe. Ho reHepaTopbr, KaK BhI, }J;OJI)l(HO 6b1Th, y)Ke 3aMe

THJIH, cymecTBeHHO OTJIHt.JaIOTCJI OT o6bIKHOBeHHbIX ¢ym<Q11H, 11 Il03TOMY np11 BbI30Be MeTO}J;a next ( )  }J;JIJI 11TepaTopa }J;eJio o6cTOl1T COBepUieHHO 11Hat.Je: CHOBa aKTl1Bl13HpyeTCJI COOTBeTCTByrom11i1 KOHTeKCT BbIIlOJIHeHl1JI (B }J;aHHOM cJirrae KOHTeKCT 

cf:>yHKU:HH Ninj aGenerator ( )  ) ,  KOTOpbrH pa3MemaeTCJI Ha BepumHe cTeKa,  a BbInoJIHeHtte npo1J;OJI)KaeTCJI c Toro MecTa, r}J;e OHO 6bIJIO np11ocTaHOBJieHo (p11c. 6.8). 

Ha pttc. 6.8 HarJIJl}J;HO noKa3aHO KopeHHOe OTJIHt.JHe CTaH}J;apTHbIX cf:>yHI<U:HH OT 

¢YHKU:11H-reHepaTopoB.  c  O}J;HOH  cropOHbI,  CTaH}J;apTI-Ible  ¢YHK1�1111  MOrYT  BbI3bI

BaTbCJI TOJibKO 3aHOBO, 11 np11 Ka)K}J;OM HX Bbl30Be C03J�aeTCJI 1l08'blU KOHTeKCT BbIIlOJI

HeHHJI. A c 1J;pyroi1 cTopoHhI, KOHTeKCT BhIIIOJIHeHHJI cf:>yttKU:Htt-reHepaTopa MO)l(eT 

6b1Tb BpeMeHHO np11ocTaHOBJieH I1 B0306HOBJieH no )KeJiaHHIO. 

B paccMaTpttBaeMOM 3}J;eCb npttMepe reHepaTop nepexo}J;11T B cocTOJIHHe BhIIlOJI

HeHHJI, IlOCKOJibKY 3TO nepBbIH Bbl30B MeTO}J;a next ( )  11 reHepaTop eme He Hat.Jl1HaJI BhIIlOJIHJITbCJI. C11e1J;yrom11i1 MHTepecHbIH MOMeHT HacrynaeT,  KOl"'Jl:a cf:>yHKU:MJI-reHepaTop }J;OCT11raeT Bblpa)KeH11J1: y i e ld  "Hattori  "  +  act ion 

Kor}J;a 11HTepnpeTaTop }J;OCTHraeT KJIIOt.JeBoro cJIOBa yi eld Bhr�rnCJrneTCJI yr<a3aH

Hoe B ero npaBOH  qacTl1 CTpOKOBOe Bblpa)KeH11e, KOTopoe np1106peTaeT 3Hat.JeHHe 

"Hattori s kul k " .  3To 031-iaqaeT, t.JTO cTpOKOBoe 3Hat.JeH11e  " Hattori s ku l k "  J1Bm1eTCJI nepBbIM npoMe)l(yro�IHhIM pe3yJihTaToM BhIIlOJIHeH11J1 renepaTopa 11 •no ero BbIIlOJIHeH11e Tpe6yeTCJI  np11ocTaHOBl1Tb,  B03BpaTl1B }J;aHHOe  3Hat.JeH11e.  c  T0l.JKl1 

3peHl1JI COCTOJIHl1JI  np11KJia}J;HOro KO}J;a npottCXO}J;l1T TO  )Ke  caMoe,  l.JTO  11  npe)J(}J;e: KOHTeKCT ¢YHKU:1111 Ninj aGenerator ( )  113BJieKaeTCJI 113 CTeKa, HO OH He TepJieTCH, TaK KaK cchIJIKa Ha Hero coxpanJieTCJI  B  o6oeKTe n i n j  a i terator.  B  HacroJ1m11i1 

MOMeI-IT  renepaTop  np11ocTaHaBJil1BaeTCJI  11  nepexO}J;l1T  B  COCTOJIHHe  BbI}J;at.Jl1  c rrp11ocTaH0Br<oH: 6e3 6JioK11poBK11. A BhIIIOJIHen11e rrporpaMMhI B0306HOBJIJ1eT01  B 

rno6aJihHOM KO}J;e,  r}J;e rrpo113Be}J;eHHoe 11 Bhr}J;aHHoe reHepaTopoM 3Ha'-!eH11e coxpa

HJieTcJI B nepeMeHHOH result 1 .  TeKymee COCTOJIHl1e rrp11KJia}J;HOro KO}J;a HarJIJl}J;HO 

IlOKa3aHO Ha p11c. 6.9. 
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T.facm'b II.  IlpeocmaBJte'Hue o <ftJ'H'K'IJ,UJlX 

function*  Ninj aGenerator (action )  

yield  '' Hattori  ''  +  action ; 

return  ''Yoshi  ''  +  action; 

canst  n i n j aiterator  =  Ninj aGenerator ( '1 s k u l k '1 ) ; canst  resultl  �  n i n j a i terator , next ( ) ; 

canst  result2  �  n i n j a iterator . next ( ) ; 

reHepa10p nepexoAHT 

KorAa Bbl3b1eaerc11 Anll 11reparopa 11 Ha'fHHaer 

B COCTO!IHMe BbmOnHeHM!I 

BblnOnH!ITbC!I MeTOA next () ' cyuteCTBYIOlltMM 

KOHTeKCT <l>YHKl.IMM NinjaGenerator () CHOB3 

3KTMBM3MpyeTC!I M pa3MewaeTC!I B CTeKe 

I  CpeAa ¢YHKL111� 

--- ��.'.'.��5:=�

---

--==�-1:�!'-��-------

action :  " s kulk" 

KOHT€KCT ¢YHKL111� 

rno6anbHa� 

Ninj aGenera tor ( )  

cpeAa 

r no6anbHb1� 

Ninj aGenerator : 

KOHTeKCT 

nin j a iterator : 

BblnOnHeHlil� 

result l :   undefined 

result2 :  undefi ned 

n i nj a i terator 

PMC.  6.8.  Bbl308 MeTOAa  next ( )   "1Teparopa  n pi.1BOA"1T K  noaropHoi:i  aKrn B"13aU,"1"1  KOHTeKCTa  Bblno11 HeH1<1R COOTBeTCTBYIOU\ero reHeparopa, ero pa3Mell.\eH"1IO B creKe "1  n pOAOJ1>t<eHi.1IO Bbl n011HeH"1R 

c roro Mecra, rAe OHO 6b1110 ocraHoa11eHo a  n pow11b1'1 pa3 

Bhmo;rnem1e npm(Jla.nHoro Ko,na rrpo.noJDKaeTc.H 11 .nocT11raeT oqepe.nHoro  BhI30Ba MeTo,na next ( )  ,rr,;rn: 11TepaTopa: 

const  resu l t 2   =  ninj a i t e rator . next ( ) ; 

B  aToT MOMeHT sech npou:ecc noBTop.HeTC5I  cHosa:  KOHTeKCT cpyHKU:1111  Nin j a Generator ( ) ,  .nocrynHhIH  no  CChIJIKe,  xpamu.Qei101  B  o6beKTe  nin j a i terator, CHOBa aKTl1Bl13HpyeTCJI  11  pa3MeIIJaeTCJI  B  CTeKe,  a BhIIlOJIHeHne  npo.nomKaeTCJI  c Toro Mecra,  r.ne OHO 6hrno np11ocTaHoBJieHo.  B ,naHHOM cJir1ae reHepaTop Bh1q11c

JI5teT Bhipa_)l{eH11e  "Yoshi  "  +  act i on. Ho Ha aToT pa3  BMecTo  onepaTopa yield B npo1·paMMe  BcTpeqaeTCJI onepaTop  return, rroaToMy B03BpaIIJaeTcJI cTpoKosoe 3HaqeH11e " Yoshi s kul k " ,  a reHepaTop 3aseprnaeT csoe BhIIIOJIHeH11e, nepexo,n51 B 

COCTOJIHl1e 3aseprneHl1JI. 
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function*  N i n j aGenerat o r ( a c t i o n )  

y i e l d   '' Hattori  ''  +  a c t i on ; 

return  ''Yoshi  ''  +  a c t i on ; 

const  n i n j a iterator  =  N i n j aGenerator ( " skulk" ) ; const  r e s u l t l  

n i n j a l t e r a tor . next ( ) ; 

const  r e s u l t 2  

ni nj a i terator . next ( ) ; 

KOHTeKCT BbtnOnHeHHSI <l>YHKL\HH NinjaGenerator ( )  

H3BneKaeTCSI H 3  CTeKa, H O  coxpaHsieTCSI aKTHBHblM 

'lepe3 o6beKT ninjalterator! 

r no6anbHaR cpe.Qa 

Ninj aGenerator : 

{ 

rno6aIJbHblt1 

ninj aiterator: 

KOHTeKCT BblnonHeH�R 

resu lt l :  {i,-a l u e :   hattori } 

resu lt2 :  undefined 

KOHT9KCT tj>yHKlj�� 

ni njalterator 

Ninj aGenerator ( )  

Ninj aGenerator ( )  

action :  11skulk" 

reHepaTOp HaXOAHTCSI 

B COCTOSIHHH BblAa'IH 

C npHOCTaHOBKOH 

PHC.  6.9.  nocfle Bb1Aa4"1 3Ha4eHHH  KOHTeKCT BblnOJlHeHHH reHeparopa "138/leKaeTCH  "13  CTeKa,  HO He repHeTCH, nOCKOJlbKY CCbl/lKa Ha Hero coxpaHHeTCH  B o6beKTe ninj a i terator. A BblnOJlHeHHe re

Heparopa n pHOCTaHaBJlHBaeTCH, "1 OH nepeXOAHT B COCTOHHHe Bb1Aa4"1 c npHOCTaHOBKOi:i l1TaK, rny6oKO  npoHl1KH)'B BO BHyrpeHHl1H  MeXaHl13M ,l(eHCTBl15I rettepaTopos, MhI  noKa3aJil1,  qTo see rrp11MeqaTeJihHh1e npe11MYmecTsa rettepaTopos  BhITeKaIOT 

KaK no6oqHbIH  ::1<t><t>eKT  113 Toro  o6cTO.HTeJibCTBa,  qTo  KOHTeKCT  BbinOJIHeHl1.H re

HepaTopa IIOMep)I01BaeTC.H aKTHBHbIM nocJie B03BpaTa 113 Hero 11 He pa3pyrnaeTC.H, KaK 3TO o6bJ<JHQ npo11CXO,l(l1T fIOCJie B03BpaTa 3Ha<JeHl1H 113 CTaH,l(apTHbIX 4>YHKQl1H . 

A Tenepb peKOMeH.l(yeM c.l(eJiaTh tte60JihIIJOH rrepephrn, npe)K.l(e qeM nepettTH K 

paccMOTpeHMIO  o6emaHl1H - BTopoii  BmKHOH COCTaBJI.HIOmeti, Heo6xo,l(HMOH ,l(Jl.H 

Han11catt11.H 113.Hmttoro ac11ttxpottttoro KO.l(a. 

6.3. Pa6oTa c o6e�aHMHMM 

B .H3hIKe JavaScript np11xo.l(MTC.H B 3Ha'mTeJihHOH CTenett11 3a,l(eti:cTBOBaTb ac11HxpottHb1e BbJq11cJieHl1.H,  pe3yJibTaTbl KOTOpbIX  noJ1r1a10TC.H  He cpa3y,  a B  KaKOH-TO 
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l/acrno II.  IIpeacmaBJleuue o  ¢yux1f,WlX 

onpe;:i;eJieHHhIH MoMeHT BnocJie;:i;cTB1111. B CBH3l1 c aT11M B cTaH;:i;apT ES6 6bIJIO BHe

;:i;petto 1-wnoe nom1T11e 06ematt11i1:, np113naHHoe ynpocTl1Th perneH11e ac11ttxpottHhIX 

3a;:i;a'l. 

06eu1,auue - aTo 3anoJIHl1TeJih 3Ha'lemrn, KOTopoe oTcyrcTnyeT B HacTOJIIl(l1H MO

MeHT, HO Il051Bl1TC51 BTIOCJie,ZJ;CTBl1l1. Otto rapaHT11pyeT, 'ITO B KOHe'lHOM l1TOre pe3yJib

TaT ac11ttxpoHHoro BhI'l11cJieH11JI  cTaHeT l13BeCTHhIM.  EcJI11  BhillOJIHl1Th 06ematt11e, TO B KOI-Ie'lHOM l1Tore 6y;:i;eT TIOJIY'leHo 3Ha'lett11e. A ecJI11 B03HHKHeT 3aTpy;:i;tteH11e, TO B pe3yJihTaTe 6y;:i;eT noJiyqetta orn116Ka B Ka'leCTBe l13BHHeHH51 3a HeB03MO)KHOCTb npe;:i;ocTaBl1Th o6emaHHoe 3Ha'leH11e.  XapaKTepHhIM np11MepoM np11MeHeH11H 06eu(att11i1: cJiy)K11T noJiyqeH11e ;:i;aHHhIX OT cepBepa. B aToM cJiyqae o6emaeTcJI, 'ITO ;:i;aH

Hhie B KOHe'lHOM l1TOre 6y;:i;yr noJiyqeHbl,  HO ncer;:i;a cymecTByeT Bepo5ITHOCTb B03HHKHOBeHH51 3aTpy;:i;tteHHH. 

Co3.ZJ;aTh HOBoe 06ematt11e HeTpy;:i;tto, KaK ;:i;eM0HcTp11pyeTC5I B np11Mepe Ko;:i;a 113 

JIHCTHHra 6. 1 0. 

n111cntHr 6. 1 o.  C03AaHllle npocTOro 06e1.14aHlllH 

resolve ( )  (11 OTKJIOHRercR nyreM 

r1tna Promise 

I 

BbtnOJIHRercR nyreM Bbt3oea nepeAaHHoii 

Co3AaTb 06e11.1aH1te, Bbt3eae ecrpoeHHbtii KOHcrpyKrop o6beKTOB 

It  nepeAaTb eMy cj>yHKl.lltto o6parHoro Bbt3oea 

cj>yHKl.llUI reject ( ) ) 

t ABYMR napaMerpaM1t, resolve 1t reJect 

const  ninj aPromi se  = new  P romise (  ( resolve ,  reJ ect )  =>  { 

reso lve ( " Hat t or i " )  ; 

Bbt3btBaR MeTOA then ( )  A11R 

06e11.1aH1tR, MO>KHO nepeAaTb eMy 

II  rej ect ( "An  error  resolving  a  promi se ! " ) ; ABe cj>yHKt.11t1t o6parHoro ebr3oea. 

} )  ; 

nepeaR M3 HMx ebt3bteaercR, eCJ11t 

06e11.1aH1te BbtnOJIHReTCR 

n i nj a Promi se . then ( ni n j a  =>  { 

as sert ( ni n j a   === " Hattor i " ,   "We  were  promi sed  Hat tori ! " ) ; 

} ,  err  =>  { 

f a i l ( " There  shouldn ' t   be  an  error " )   I AeropaRcj>yHKl.lltRBbt3bteaercR, ec111t B03H1tKaer ow1t6Ka 

}  )  ; 

l.JT06h1 co3;:i;aTh 06e11.(aH11e, cJie;:i;yeT nocnoJib30BaThC51 onepau11ei1: new 11  ncrpoeHHhIM KOHCTPYKTopoM o6'beKTOB THna  Promi s e ,  KOTopoMy nepe;:i;aeTc51 cpyHKQl151 

( n  ;:i;aHHOM  CJIY'lae  CTpeJIO'lHaJI  cpyttKQH.51,  XOT51  BMeCTO  1-1ee  HeTpy;:i;tto  yKa3aTb  l1 

cpyHKQHOHaJibHOe Bblpa)KeHHe). 3Ta cpyHKl\1151  Ha3bJBaeTC51  ucnOJl1iUme.rteM l1  l1MeeT 

.ZJ;Ba napaMerpa: resolve l1 rej ect. l1cno1rn11TeJih i-U?MeOJleuuo BhI3hIBaeTcH np11 KOHcTpy11ponatt1111 o6'heKTa T11na Promise c ;:i;nyMJI nn·poeHHhIMl1 cpyHKQl151Ml1 B Kaqe

CTBe apryMeHTOB.  B  'laCTHOCTl1,  ¢YHKlll151 resolve ( )   BhI3hrnaeTCH Bpyqttyro,  ecJIH 

Tpe6yeTC51 BhlfIOJIHl1Th 06emaH11e, a cpyHKQl151 rej ect ( )  - ec;rn B03Hl1KaeT orn116Ka. 

B paccMaTp11naeMoM 3.ZJ;ecb np11Mepe Ko;:i;a np11Mem1eTcJI 06ematt11e, 11 c aToi1: ue

JihIO  Bhl3hIBaeTC51  BCTpoeHHhIH MeTO.ZJ; then ( )  .ZJ;JIJI o6'heI<Ta Tl1na  Promi se. 3TOMY 

Me"ro;:i;y nepe;:i;aIOTCH ,ZJ;Be cpyttKJ_\1111 o6paTHOro  Bbl30Ba.  TiepBaJI  ¢YHKlll151  BhI3hIBaeTC51 np11 BhlfJOJIHett1111 o6emaHHJI, T.e. np11 BhI30Be cpyHKI.(1111 reso lve ( )  .ZJ;JIJI o6emaHHJI, a BTopaJI - np11 OTKJIOHeH1111 o6emaHHJI, T.e. np11 B03HHKHOBeHHH tteo6pa-6aThrnaeMoro HCKJIIO'leHHl1 l1Jll1 BhI30Be cpyHKI.(HH rej ect ( )  .ZJ;JIJI o6emaHH51. 

B  paccMaTp11naeMoM  3.ZJ;eCb  np11Mepe  Ko;:i;a  06ematt11e  co3;:i;aeTC5!  11  HeMe,ZJ;JieH1-10  BbITIOJIIrneTC51  nyreM  Bbl30Ba  ¢YHKU:HH  r e s olve ( )   c  apryMeHTOM  H a t t o r i . 
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CJief];OBaTeJihHO,  Korf];a BhI3hIBaeTc.H  MeTof];  then ( ) ,  rrptt Bhmo;rneHHH o6emaHH.H 

3arrycKaeTc.H rrepBa.H cpyttKQH.H o6paTHoro Bhl30Ba, r,11;e rrpoBep.HeTc.H YTBep)l{,ll,eHMe, H ecJIM OHO rrpoxo,11;MT, TO BhIBO,ll;MTC.H coo6mei-me "We  were  promi sed  Hattori ! " 

(HaM 06ema1m XaTToptt ! ) . 

lfraK, IIO.HCHHB rrpMHQHII ,11;eifCTBH.H o6emaHHH B o6mttx qepTaX, rrepeH:,11;eM K pac

CMOTpeHHIO Tex 3aTpy,11;HeHHH, pa3penrnTh KOTOpbie OHH H 6hIJil1 rrpH3BaHbI. 

6 . 3 . 1 .  3aTPYAHeHHSI, CBSl3aHHble c npoCTblMH o6paTHblM"1 Bbl30BaMH 

AcHHxpoHHhiif K0,11; rrpttMeH.HeT01 rroToMy,  qTo Heo6xo,11;HMO KaKHM-TO o6pa30M 

HCKJIIOqHTb 6JIOKHpoBaHHe pa60TbI  rrpHJIO)KeHM.H, KOTopoe MO)l{eT BbI3BaTb pa30-qapoBaHHe IIOJib30BaTeJieM B xo,11;e BbIIlOJIHeHH.H ,ll;JIMTeJihHbIX orrepaQMH .  ,ll,o HaCTO

.Hmero  BpeMeHH rro,11;06Hoe 3aTpy,11;tteHMe pa3pernaJIOCh c rroMomhlo o6paTHhIX Bhl30BOB.  c  3TOH QeJiblO M.H BbIIlOJIHeHM.H MHTeJihHOH orrepaQHH rrpe,11;ocTaBJI.HeTC.H 

cpyHKQH.H o6paTHOro BbI30Ba, KOTOpa.H BbI3hIBaeTC.H IIOCJie 3aBeprneHH.H 3a,ll;aHM.H. 

HarrpttMep, rronyqeHMe cpafuia B cpopMaTe ]SON OT cepBepa .HBJI51eTc.H MHTeJih

Hoif orrepautteti ,  B xo,11;e KOTopoH: )l{eJiaTeJihHO, qT06h1 rrpttJIO)l{eHHe He rrepecTaBaJIO 

pearnpoBaTb Ha ,11;ei1:CTBM.H IIOJib30BaTeJiei1:. c 3TOH QeJibIO rrpe,11;ocTaBJI.HeTC.H CJie�IOma.H cpyHKQH51 o6paTHoro BbI30Ba, KOTOpa.H 6y,11;eT BbI3BaHa, KaK TOJihKO 3aBeprnHTC51 

3a,11;aH11e: 

get JSON ( " dat a / n i nj as . j son" ,  funct ion ( )  

/ *   o6pa6oTaTb  pe3yJibTaTbI  * I  

}  )  ; 

EcTeCTBeHHO,  'ITO  B  xo,11;e  BhIIlOJIHeHH.H ,ll;JIHTeJibHOif orrepau1111  MO�  B03HMK

HYTh orntt6KM. A Tpy,11;HOCTh rrpnMeHeHM.H o6paTHhIX BhI30BOB CB513aHa c HeB03MO)l{

HOCThIO HCIIOJih30BaTh BCTpoeHHhie .H3hIKOBhie KOHCTPYKQHM Bpo,11;e 6JIOKOB orrepa

TopoB t ry/ cat ch rne�10m11M o6pa3oM: 

t ry  { 

get JSON ( " data/ninj as . j s on" ,  func t i on ( ) I I  o6pa6oTaTb  pe3yJibTaTbI 

} )  ; 

catch ( e )   { / *  o6pa6oTaTb  ornM6KM  * / )  

3To rrpottcxo,11;MT rroTOMY, 'ITO K0,11;, B KOTopoM ,11;eJ1aeTc.H o6paTHhiif BhI30B, o6bP-I

HO He BbIIlOJIH.HeTC.H Ha TOM )l{e caMOM 3Tarre QHKJia 0)l{H,ll;aHH51 co6bITHH ,  r,11;e Haq11HaeTC.lI ,ll;JIHTeJihHa.H orrepaQM.H.  (BaM CTaHeT 51CHO, 'ITO 3,ll;eCh HMeeTC.H B BM�, KOI')J;a Bbl Y3HaeTe 60J1hrne o QHKJie O)l{M,ll;aHH51 co6hITHH H3 MaTep11aJia rnaBbI 1 3. ) TaKMM o6pa30M, OIIIH6KH,  KaK rrpaBHJIO, Tep51IOTC.H.  I1MeHHO I103TOMY BO MHO

I'HX 6116J1110TeKax JavaScript rrpttH51ThI co6cTBeHHhre cornarneHH51 MR coo6meHM.H 

06  orn116Kax.  HarrpttMep,  Ha  rnraTcpopMe  NodeJs cpyHKQM.HM  o6paTHoro  BhI30Ba 06b1qHo rrepe)J;aeTC51 ,ll;Ba apryMeHTa, err H dat a ,  r,ll;e err rrpttHHMaeT HerrycToe 3HalleHHe, eCJIH no XO� ,ll;eJia B KaKOM-Htt6y,11;h .ll:pyroM MeCTe KO,ll;a B03HHKaeT OIIIH6Ka. 

l1  3TO  rrpHBO,ll;HT K rrepBoMy 3aTpyfJ:HeHHIO,  CB.H3aHHOMY c  o6paTHbIMH Bbl30BaMH: mpyouocmJl.M o6pa6om'Ku omu60K. 

CTocJie  BhIIlOJIHeHH51 MHTeJibHOif orrepaQMH  Hepe,ll;KO  Tpe6yeTC51  KaKHM-TO o6pa30M o6pa6oTaTb rroJ1yqeHHhie )J;aHHble. A aTo MO)l{eT rrpttBeCTM K 3arrycKY Ha Bbl-
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ITOJIHeHHe  ,a;pyroi1  ,ll;JIHTeJibHOH  orrepaQHH,  KOTOpa5!,  B  CBOIO  oqepe,a;h,  3arrycnn ellle o,a;tty ,a;m1TeJihtty10 orrepau:mo, 11 T.,a;. ,  r10cJie qero rrocJie,a;yeT p51,a; He3aBHCHMbIX, ac111-1xp01-1HbIX lliaros, Tpe6y10ll1HX o6pa6oTKH rrp11 o6paTHbIX BbI30Bax. TaK, ecJIH 

Tpe6yeTC51  peaJIH30BaTb X11TpbIH ITJiaH 3a,a;ei1CTBOBaTb  Bcex 11MeIOllll1XC51 Hl1H,11;351, HaHTl1 MeCTO ,ll;Jl51 rrepBoro Hl1H,11;351 11 OT,a;aTb eMy pacnopmKeHl1H, 3TO HaMepeH11e B 

KOHeqHoM HTOre np11Be,a;eT K CJie,a;yIOllleMY Ko,a;y: 

getJSON ( " da t a / ni n j as . j s on" ,  function ( e r r ,   ninj as )  { 

get JSON ( n inj as [ O J  . locat ion,  funct ion ( er r ,   locationlnfo )  { 

sendOrder ( locat ioninfo,  funct ion ( er r ,   status )  { 

/ *   o6pa6oTaTb  COCTORHMe  * /  

} ) 

} ) 

} )  ; 

BaM,  Bepo51THO,  npHXo,a;11Jioch  xoTH  6hr  pa3  11MeTh ,a;eJio  c  attanor11qHo  cTpyKryp11poBaHHhIM KO,ll;OM, r,a;e 11MeeTCH u;eJiblH pH,a; BJIO)l<eHHbIX o6paTHbIX Bbl30BOB, npe,a;cTaBJIHIOlllHX IlOCJie,a;oBaTeJibHOCTb lliaroB, KOTOpbie Tpe6yeTCH npe,a;np11H51Tb. 

CornaCHTeCb,  'tJTO Il0H51Tb TaKOH K0,11; HeJierKO,  BBeCfH  B Hero HOBbie lliarH Herrpocro, a opraHl130BaTb o6pa6oTKY ollI1160K ellle Tpy,a;ttee. TaKafl ropa Tpy,a;ttocTeH: TOJib

KO ttapacTaeT no Mepe ycJimKHeHH51 pelliaeMbIX 3a,a;aq. 11 aTo np11so,a;11T KO BTOPOMY 

3aTpy;:t;HeHHIO, CBJI3aHHOMY c o6paTHbIMI1 BbI30BaMH:  mpyanocmR..M B'blnOJ/,'H,e1-lUfl noCJleao8ameJ/,'b1-lOCmU UtaZOB. 

Httor,a;a lliar11,  KOTOpb1e  Tpe6yeTC51  npe,a;npm-rnTh,  <JT06b1  ,a;oCTHLib KOHe•rnoro pe3yJibTaTa, He 3aBl1CHT ,a;pyr OT ,a;pyra, 11 TI03TOMY 11X IIY<Jllie BblTIOJIHHTb He B orrpe,a;e

JieHHOH TIOCJie,a;oBaTeJibHOCTl1, a napaJIJieJibHO pa,a;H 3KOHOMHI1 ,a;parou;eHHbIX MHJI

JIHCeKyH,a;. TaK, ecJil1 Tpe6yeTC51 COCTaBl1Tb IIJiaH ,a;ei1CTBl1H, HCXO,ll;H 113 HMeIOII.\HXCH 

HHH,11;351, TO MH caMoro nJiatta 11 Toro MecTa, r,a;e ero npe,a;no;rnraeTCH peaJIH30BaTb, MO)l(HO BbirO,ll;HO BOCilOJlb30BaTbOI MeTO,ll;OM get ( )  113 6116JIHOTeK11jQuery, HanttcaB 

K0,11;, aHaJIOrHqHbIH CJie,ll;yIOllleMy: 

var  ninj as ,  map l n fo ,   p l a n ; 

$ . get ( "data/ninj as . j son " ,   funct ion ( e r r ,   dat a }  { 

i f ( e rr )  {  processE rror ( e rr ) ;  return;  } 

ninj as  =  dat a ; 

actioni temArr ived ( ) ; 

} )  ; 

$ . get ( "data /map info . j son" ,  funct i on ( er r ,   data )  { 

i f ( er r )   {  processError ( e rr } ;  return;  } 

map info  =  dat a ; 

actionit emArr ived ( } ; 

} }  ; 

$ . get ( "p l an . j s on " ,   function ( er r ,   dat a }  

i f  ( e r r )   {  proce ssError ( e rr } ;  return ; 

plan  =  data ; 

actionitemArrived  ( ) ; 

} )  ; 
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funct ion  act ionitemAr r ived ( )  ( 

i f ( ni n j a s   ' = nul l   & &   mapinfo  1 =   nul l   & &   plan  ! = nu l l )  ( 

console . l og ( " The  plan  i s   ready  t o   be  set  in  mot i on ! " ) ; func t i on  processError ( er r }  ( 

a l e rt ( " Error " ,  e r r }  

B 1.i;aHHOM  KOt(e )J.eHCTSMR,  HanpasJieHHbie Ha no.nyqeH11e  cse)J.eH11ti  o  HMH)J.351 11 

KapTe  MCCTHOCTl1,  a  TaIOKe  COCTasJieHHe  TIJiaHa,  SbITIOJIH5IIOTC51  napaJIJieJihHO,  no

CKOJibKY  OHH  He  3aSHC51T )J.pyr  OT  )J.pyra.  I1  s  KOHeqHOM  cqeTe  HY)l<I-10  noJiyquTb s csoe pacnopmKei-me see Heo6xo)J.HMhie )J.aHHhie. A nocKOJihKY 3apaHee HCH3secTHO, B  KaKOM  11MeHHO  nopR)J.Ke  noJirialOTC51  3TH )J.aHHbie,  TO,  noJiyqaR  HX,  npHXO)J.HTOI SCRKHH pa3 nposepRTb, 5ISJ15JIOTOI JIH OHH  IIOCJie)J.HeH He)J.OCTaIOU.(eH qacTbIO o6mero  TIJiaHa.  I1,  HaKOHeIJ;,  KOr)J.a  see  qacTH  rIJiaHa 0Ka.)l(YTC51  Ha  CSOHX  MeCTax,  MO)KHO 

np11secT11 nJiaH B )J.ettcTs11e. CJie)J.yeT, O)J.HaKo,  11MeTb B s11,a:y,  'ITO MR o6hI'IHOH opra

H113aQ1111  napaJIJieJibHOro BbITIOJIHeHHJI pR)J.a )J.CHCTBHH np11,a:eTC5I Han11caTb HeMaJIO 

rna6JIOHHOro KO)J.a. I1 3TO np11BO)J.I1T K TpeTbeMy 3aTpy,a:HeHHIO, CBJI3aHHOMY c o6paT

HbIMH BhI30BaM11:  mpyauocmJtAt nap(Lfl,Jle.rtbuozo e'bmo1meuUJl pRaa uwzoe. 

OpetrCTaBJIJIJI  nepsoe  3aTpytrtteHHe,  CBJI3aHHOe  C  o6paTHbIMI1  BbI30BaMH  (T.e. 

TPY)J.HOCTH  06pa60T1m  orn11601<) ,  MhI y1<a3aJI11  Ha OTCYTCTstte  so3MO)KHOCTH  noJib30BaTbCJI  OCHOBOIIOJiara1om.11MH  KOHCTPYKQHRMH  spotre  6JI01<a  onepaTopos  t ry/ 

catch. Eho )Ke OTHOCHTCH H K  L(MKJiaM. TaK, ecJIH Tpe6yeTcH BhITIOJIHHTh acrrnxpo1-1Hb1e  treHCTBHJI  Ha)].  K<l)K)J.bJM  3JICMeHTOM  KOJIJieKIJ;I111,  TO  np11,a:eTCJI  npeotrOJieTb )J.O

IIOJIHHTeJibHbie TPYtIHOCTH, qT06b1 )J.OCTHqh )l(eJiaHHOH QeJIH. 

Mo)l(HO, 1<01-1e<rno, co3)J.aTh 6116JI110Te1<y,  ynpoma10myro pa3pernett11e scex ynoMn

HYThIX Bblrne 3aTpy)J.HeHHH, 11  MHon1e TaK u nocrynaIOT.  Ho 3aqacTy10 3TO np11so,a:11T 

I{ TO My, qTO )J.JI51 pa3perneHHH O)J.HHaKOBbIX 3aTpy,a:tteHI1H npttMeH51IOTC51 pa3Hbie no,a:

XO)J.bl,  l1 H03TOM)' C03)J.aTeJIH Jl3bIKajavaScript o,a:ap11JIH pa3pa60T'II1KOB o6eUJ,a'llURMU 

s 1<a11eCTBe CTaH,a:apTHOrO HOtIXO)J.a K opraHH3aIJ;Hl1 aCHHXpOHHhIX Bhl'IHCJieHHti. 

Tenepb, KOrtia CTaJIH HCHbl OCHOBHbie npH'II1Hhl )J.JI51 BHe,a:peHHH o6em.aHHH H oc

HOBHOe  HX Ha3HatieHHe,  paCCMOTPHM HX 6oJiee HO)J.po6Ho. 

6 . 3 . 2 .  Yrny6neHHoe 111ccneAOBaH111e 06ew,aH111'1 

06emaHHe - 3TO  o6oeKT,  KOTOpbIH CJIY)l(HT B  Ka'leCTBe  3arIOJIHHTeJIH  pe3yJibTa

Ta  BhITIOJIHeHHH acHHxpoHHoro  3atiai-mn.  Otto  npe,a:craBJIJieT 3HatieHne,  KOToporo HOKa  eme  He'r,  HO  eCTb Ha)J.e)l()J.a,  'ITO  OHO  HOHBHTCH  s  6yt1ymeM.  I1MeHHO  fl03TOMY 

06em.aH11e MmKeT npottTH B Teqem1e scero cpoKa csoero )J.ettCTBHJI p51fl: cocTOJIHHH, KaK HOKa3aHO Ha pHc.  6. 10. 

Cpa3y nocJie co3tiaJ-IHR 06eu.1aHHe HaxotiHTCJI s cocT051HHH 011cuaauUJ1, pa3pemeuUJl, B  KOTopoM  HHtiero  I-IeH3BeCTHO  06 o6em.aHHOM  3HatieHHH.  I1MeHHO  no3TOMY  o6emaHHe  B COCTOHHHH O)l<H)J.aHHH pa3perneHI1H Ha3hJBaeTCJI HHaqe uepa3peme1i'/-l'b/,M, o6e

UJ,a'/-lUeM.  EcJIH  s  xo)J.e  Bhmo;rneHHJI  nporpaMMhI  BhI3hrnaeTCJI  cpyHKIJ.HH  res olve ( )  
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q acm'b II. llpeocmae.n,enue o rftynxv,wix 

,n;aHHOro o6emaHH.H, OHO rrepexo,n;HT B COCTOHHHe "BbIITOJIHetto", B KOTopoM ycrrem

HO HO.lI)'tieHo o6emamwe aHatiem1e. A eCJm BhI3hrnaeTcH cpyHK�HH rej ect ( )  HJIH 

B03HHKaeT Heo6pa6aThrnaeMoe HCKmoqem1e BO apeMH o6pa6oTKH ,n;aHHoro 06e1.ua

HHH, TO  OHO  rrepexo,n;HT B  COCTOHHHe "oTKJIOHeHo", B  KOTOPOM  HeJib3H  rroJiyqHTb o6emaHttoe 3HaqeHHe, Ho, rro KpaH:Heii Mepe, H3BeCTHa nptttIHHa 3Toro. KaK TOJihKO 

o6emaHne .ll:OCTIIrHeT COCTOHHH.H "BbIIIOJIHeHo" HJIH "oTKJIOHeHo", OHO TaK H OCTaeTCH B 3TOM COCTOHHHH, T.e. o6emattHe He MO)KeT H3MeHHTb COCTOHHHe "BbIITOJIHe

HO" Ha COCTOHHHe "oTKJIOHeHo" ,  H Hao6opoT. TaKHM o6paaoM, MO)KHO CKa3aTh, qTO 

o6emaHHe pa3peute1io, 6y.n;h TO y,n;atIHO IIJIH Hey,n;atIHO. 

Hepa3peweHHOe COCTOllHl/le 

I 

reject ( )  

resolve ( )  

(HRH reHepHpyerc� HCKlll04€HH€) 

1---------------- ------------------------------------ ----------------, 

: 

: 

: 

: 

: 

BblnonHeHo 

OTKllOHeHo 

: 

!  i.1cxoAHble AaHHble 

npH411Ha 

! � Pa3peweHHb1e 

! 

j 

COCTOSIHMSI 

t ___ -------------------------------------------------------------------J 

PHC. 6.10. COCTORHll1R o6eUJ,aHl!1R 

B rrpHMepe Ko,n;a H3 JIHCTHHra 6. 1 1  Harna,n;Ho noKa3atto, qTo rrpottcxo,n;HT, Kor.n;a npHMeHHIOTCH o6eu�amrn. 

n..icrnHr 6. 1 1 .  nopHAOK BblnOnHeHMSI o6e�HMM 

Bbl30B KOHcrpyKropa o6beKToB nma I 

report ( "At  code  s t a rt " ) ; 

Pr-•e -W'"' 

nepeAaHHOM eMy 

var  ninj aDelayedPromis e   = new  Promise (  ( resolve,  re j ect )  =>  { 

report ( " ninj aDelayedPromi se  executor " ) ; 

setT imeout ( ( )  =>  { 

3ro 06e�aH11e 

report ( " Reso lving  ninj aDelayedPromi s e " ) ; 

resolve ( " Hattori " ) ; 

pa3pew11rb no 11cre�eH1111 

} ,  5 00 ) ; 

speMeH11 OJK11AaHl1ff 500 MC 

} )  ; 

MeTOA then ( )  o6beKTa r11na 

Promise cnyJKHT ARR ycraHOBKl1 

4>YHKJ41111 o6paTHOro Bbl30Ba, 

assert ( ni n j aDelayedPromise  ! == nul l , 

KOTOpaR Bbl3b1Baercff, KOrAa 

" After  creat ing  ninj a De l a yedPromi se " ) ; 

pa3pewaercR 06e�H11e (a AaHHOM 

cny�ae 11CTeKaer speMR OlKl1AaH11R) 

ninj aDelayedPromi s e . then ( ninj a  =>  { 

a s sert ( ninj a  === " Hattori " , 

" ninj aDe l a yedPromis e   resolve  handled  with  Hattori " ) ; 

} )  ; 
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const  ninJ aimrnediatePromi se  = new  Promi s e (  ( resolve ,  re] ect )  => report ( " ninj a imrnediate Promi se  execut o r .  Immediate  resolve . " ) ; resolve ( " Yoshi " ) ; 

} )  ; 

C03AaTb HOBOe 06e111aHHe, KOTOpoe HeMeAlleHHO pa3

b 

pewaeTCR 

ninj a imrnediate Promi se . then ( ninj a  =>  { 

ass ert ( ni n j a   === " Yosh i " , 

" n i nj a imrnediate Promise  reso lve  handled  with  Yoshi " ) ; 

} )  ; 

YCTaHOBHTb cj>yHK4HIO o6paTHoro Bbl30Ba, KOTOpaR Bbl3blBaercR 

report ( "At  code  end" ) ; 

noc11e pa3peweHHR 06e111aHHR. Ho BeAb OHO yll<e pa3peweHo! 

Il ptt BbIIlOJIHeHH.H KO,ll;a l13 Jll1CTHHra 6. 1 1  BbIBO,ll;JfTCJf pe3yJihTaThl, npHBe/�eHHhie Ha p11c. 6. 1 1 . KaK Bl1,ll;l1Te, 3TOT KO,ll; Ha<JHHaeTCJf c 3aIIHCl1 B CHCTeMHbIH )KYPHaJI, T.e. 

BhIBO,ll;a coo6mettH51  11 At  code  s t a r t  11  (Btta<JaJie BhIIIOJIHeHHJI KO.ll:a)  c  rroMOJUhIO 

crreQHaJihHOH <PYHKQHH  report ( )  ,  KOTopaJI  BhIBO,ll;HT aTo coo6mett11e  Ha aKpaH 

( no,ll;po6ttee 0 Be,ll;eHHH CHCTeMHOro )KYPHaJia CM.  B rrpttJIQ)l(eHHH E). 3TO ,ll;aeT B03M0)KH0CTb 6e3 oco6oro Tpy.ll:a OTCJie)KHBaTb rropJI,ll;OK BbIIIOJIHeHHJf KO,ll;a. 

,l(aJiee B paccMaTpHBaeMOM 3,ll;eCb KO)J;e C03,ll;aeTC51 HOBOe o6emaHHe, ,ll;JIJI qero BbI-3bIBaeTCJf KOHCTpyKrop 06'heKTOB THna Promi s e .  3To HeMe,ll;JleHHO rrpHBO,ll;HT J( Bbl30BY 4>YHKQHH-HCIIOJIHHTeJI51, r,ll;e speM51 O)KH,ll;aHHJf 3a,ll;aeTC.H CJiep,yIOII(HM o6pa3oM: setTimeout (  ( )   =>  { 

report ( " Re so lving  ninj aDe l ayedPromi s e " ) ; reso lve ( " Hattori " ) ; 

) '  50 0 ) ; 

e 

D A closer look at promise 0  x 

Josip 

C 

127 .0.0.1 :49790/chapler. .. 

•  At eode start 

•  ninjaDelayedPromise  executor 

•  Attar creating ninjaDelayedPromise 

•  ninjalmmedil!lePromlse executor.  Immediate  resolve. 

• At code end 

•  ninjalmmediatePromise resolve handled with Yoshi 

•  Resolving ninjaDelayedPromise 

•  ninjaDelayedPromise resolve handled w�h Hattori 

P111c. 6.11.  Pe3y11brar Bbtno11HeH11f! Kop,a 113 

JlVICTVIHra 6.11 

06emaHHe pa3pernaeTcJI  no HCTe<JeHHH ycTaHOBJier-rnoro  speMeHH O)KH,ll;aHHJI 500  MC.  11 XOTJI 3TO Morna 6bITb JII06aJI .ll:pyraJI aCHHXpOH!-IaJI onepaQH.H, TeM He Menee,  B ,ll;aHHOM  npttMepe I<O,ll;a pa,ll;H rrpOCTOTbl 6bIJia Bh16patta CI<pOMHaJI 3a,ll;ep)l{Ka BO speMeHH. 

IlOCJie C03,ll;aHHJf OfrbeKra o6emaHHJf ninj aDelayedPromi s e  eme HeH3BeCTHO 

31-Ia<Jer-rne, KOTopoe B 1<01-1e<JHOM HTOre no.HBHTCJI, H 6y.ll:eT JIH aTo soo6me ocymecr

BJreno y.ll:a'-IHO.  ( HanoMHHM, '-ITO 06ematt11e Bee  eme O)KH,ll;aeT csoero pa3perneHHJI B Tet.1etttte 3a,ll;a1-moro HHTepsaJia BpeMeHH.) CJie)J;oBaTeJihHO, nocJie csoero C03,ll;a-
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mm: o6'heKT o6elll,aHHH ninj aDelayedProm i s e  Haxo,c1;HTC.H B cnoeM rrepnoHaqa.Jlb

HOM COCTO.HHHH O:JICUOaJitlfl. pa3peute1iUH. 

,[(a.nee  M.H  o6oeI(Ta  o6elll,aHH.H  n i n j a De l a yedPromi s e   BhI3hmaeTc.H  MeTo,cJ; t hen ( ) ' qTo6hI 3a1rnaHHpOBaTb o6paTHbIH Bbl30B, KOTOpbIH 6y,c1;eT C,cJ;eJiaH, KaK TOJib

KO o6elll,aHHe ycrremHo pa3pemHTC.H, KaK IIOKa3aHO HIDKe.  TaKOH o6paTHhIH Bbl30B 

ecezaa ,c1;e;raeTC.H aCH I-IXpOHHO He3aBHCHMO OT TeKymero COCTOJIHH.H o6elll,aHirn. 

ninj aDel ayedPromi se . then ( ninj a  =>  { 

assert ( ninj a  === " Hattori " , 

" ninj aDelayedPromi se  resolve  handled  with  Hattori " ) ; 

} )  ; 

IlocJie ::noro co3,c1;aeTCH elll,e o,c1;11H o6oeKT o6elll,aHHH ninj a immediate Promi s e , KOTopoe pa3pemaeTC.H HeMe,cJ;JieHHO BO npeMH CBOero C03,cJ;aHH.H, M H  qero Bbl3bIBaeT

CH ¢YHKQHH resolve ( ) .  B OTJmqHe OT 06ne1<Ta o6elll,aHH.H ninj aDel ayedPromi s e , KOTopoe  cpa3y )Ke  rrepeXO,cl;HT  B  COCTOHHHe  O:J/CUOaJitlfl. pa3pemmtlfl. IIOCJie  CBOero co3,c1;amrn,  co3,c1;a1-me  06oe1<Ta o6elll,aHH.H ninj a immed i a t e Promi s e  3asepmaeTCH 

B pa.3pemeuuoM COCTO.HHHH,  11 o6elll,aHHe cpa3y )Ke rroJiyqaeT CTpOKOBOe 3HaqeHHe 

" Yoshi " . 

BcJie,[.(  3a  9THM  BhI3hIBaeTCH  MeTO,cJ;  then ( )   ,[.(JIH  o6oeKTa  o6elll,aHHH  n i n j a Immedi a t e Promi s e ,  •-IT06bI 3aperHCTpHpOBaTb o6paTHbIH BbI30B, KOTOpbIH 6y,c1;eT 

c,c1;eJiaH, KaK TOJihKO 06e111attHe y;.1:a•rno pa3peurnTC.H. Ho eCJrn o6elll,aHHe y)J(e BhIIIOJI

HeHo, TO 6y,c1;eT JIH C,cJ;eJiaH o6paTHbIH Bbl30B HeMero1eHHO npH y,c1;aqHOM pa3pemeHHH 

o6ern;aHH.H HJIH )Ke OH 6y,[.(e-r npottrHopHpoBaH? H11 TO H HH J.(pyroe. 

06eu1aHHJI CJly)J(aT MH BbIIIOJIHeI-IHH acm-rxpOHHbIX ,c1;eiiCTBHH, H ll09TOMY HHTeprrpeTaTop JavaScript ncer,[.(a npH6eraeT K acHHxpoHHOH o6pa6oTKe, qT06h1 c,c1;eJiaTh none,[.(eHHe o6elll,amrn npe,c1;c1<a3yeMhIM. C  aToii ueJihIO HHTepnpeTaTop JavaScript BblllOJIHHeT o6paTHbie Bbl30Bbl B MeTO,cJ;e then ( )  IIOCJie Toro, KaK 6y,c1;eT BblllOJIHeH 

Beeb KO,cl;  Ha TeKYIIleM  mare QHKJia O)J(H,[.(aHHJI C06bITHH  (HaOOMHHM,  qTo 9TOT BOrrpoc 6y,c1;e-r rro,c1;po6Ho pa3'hHCHeH B rnane 1 3 ) .  TaK, ecJIH BHHMaTeJibHO rrpoaHMH3HposaTb pe3yJibTaT  BblllOJIHeHHH paccMaTpHBaeMOfO 3,[.(eCb KO,[.(a,  npe,[.(CTaBJieHHbIM 

Ha pHc.  6. 1 1 ,  TO MO)J(HO 3aMeTHTb,  'ITO CHa'-Ia.Jla BbIBO,cl;HTC.H coo6u�e1-me  "At  code end"  (B KOHQe BbIIIOJIHeHH.H KO,c1;a ) ,  a 3aTeM C006lll,eHHe 0 pa3pemeHHH o6elll,aHHH 

ninj a immedia t e Promi s e .  l1  B 3anepmeHHe,  no HCTeqeHHH  speMeHH O)J(tt,cJ;aHHH 

500 MC, BhmoJI1rncrcH o6elll,aHHe ninj aDelayedPromi s e ,  qTo np11no,[.(11T K 3arryc1<y COOTBeTCTBYIOIIlero o6paTHOJ'O Bbl30Ba B MeTo,cJ;e then ( ) . 

Pa,c1;H npocTOThI n ,[.(aI-II-IOM npHMepe 6hIJI  peMH3ona1-1 Jittmh  tt,c1;eaJihHhitt cue1-iaptti1, 1<or,c1;a see rrpoxoi1wr HopMaJihHO. Ho B tJ:ettcTBHTeJihHOCTH He see TaI< 11,c1;eaJ1b

HO, ll09TOMY paccMOTpttM Te OCJIO)KI-Iel-IH.H ,  KOTOpbie MoryT 8031-IHIO-IYTb B CB.H311 

c o6elll,al-IHHMH. 

6.3.3. OrKnoHeH1.1e 06e�aH1.1� 

0TKJIOl-IHTb 06elll,a1-111e  MO)J(HO J.(BYMH c rroco6aMH:  J/.81i0,  Bbl3BaB  nepe,c1;aHHYIO 

¢ym<umo r e j e ct ( )  B TeJie 4>YHKQHH-HCllOJIHHTeJI.H o6elll,aHHH, HJIH 1-1.eJ/.8}{0, eCJIH BO 
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speMSI o6pa6oTKH o6em,aHHSI B03HttKaeT Heo6pa6aThrnaeMoe HCKJnoqeI-111e. HaqHeM 

HCCJie,n:oBaHHe cnoco6oB OTKJIOHeHHSI o6e�aHl1H c npttMepa KO,n:a H3 JIHCTHI-Ira 6. 1 2. 

n111cn1Hr 6. 1 2. SIBHOe OTKJIOHeHl!le 06e1J4aHlllH 

canst  promise  =  new  Promi s e (  ( re s o l ve ,  rej e ct )  =

�

{ 

06eL11aHHe MOIKHO OTK/IOHHTb RBHO, 

reject ( " Explicitly  reject  a  promise ! " ) ; 

Bbl3BaB nepeAaHHylO cjlyHKL\HIO 

) )  ; 

reject ( )  

( )   -> 

ai  (  Happy  pat  ,  won  t 

e  ca 

e  ·  )  • 

� 

promi s e . then ( 

EcnH 06eL11aH11e orKnOHRercR, 

_ 

f  ·  1  " 

h 

, 

b 

l l  d 1  ,. 

TO AenaercR eropoii 06parHb1ii 

error =>  pass ( "A  promise  was  expl i c i t l y   rej ected ' " ) BbllOB, npeAocraenReMblii Ha 

)  ; 

cny'faii OWH6KH 

06em,aH11e MO)l{I-10 OTKJIOHHTb 51BHO,  Bhl3BaB <f:>YHKIJ;HIO  rej ect ( " Expl i c i t l y r e j ect a promi se ! " ) . EcJitt o6em,aHtte OTKJIOH51eTC51, TO scer,n:a ,n:eJiaeTc51 BTopoH: o6paTHhIH BhI30B, 3aperttcTpttposaHHhIH B MeTo,n:e then ( )  Ha cnyqaH: onm6K11. 

,ll.JISI o6pa6oTKH OTKJIOHeHHH o6em,aHHH MO)KI-10 TaK)Ke BOCIIOJib30BaTbC51 aJibTep

HaTl1BHhlM CHHTaKCHCOM, Bbl3BaB no u;enoqKe BCTpOeHHblH MeT0.11: catch ( ) , KaK ,n:e

MOHCTpttpyeTC51 B npttMepe KO,n:a H3 JIHCTl1Hra 6. 1 3. 

n111cT111Hr 6. 1 3.  Bbl30B MeTOAa catch ( )  no �enO'IKe 

var  promi se =  new  Promise ( ( re s o l v e ,   rej ect )  => craenRTb eropoii 06paTHb1ii 

Bbl30B Ha CRY'faH OWH6KH, 

rej ect ( " Expl i c i t l y   rej ect  a  promi s e ! " ) ; 

) ) ; 

promi s e . then ( ( ) =>  f ai l ( " Happy  path ,  won ' t   b e   ca 1 1  ed 1 " )  ) nepeAaercR cjlyHKL\HR 06-

. catch (  ( )   =>  pass ( " Promi se  was  a l s o   re j ected" )  )  ; J MOIKHO Bbl3BaTb no L1enO'fKe MeTOA catch{). EMy BMecro roro 

paTHoro 

'fT06b1 

Bbl30Ba,  npeAO

KoropaR 

3anycKaeTCR npH B03HHK

HOBeHHH OWH6KH. 8 HTOre 

Bbl A06berecb roro 1Ke 

pe3ynbrara! 

KaK noKa3aHo  B  npttMepe KO,n:a 113 Jil1CTHHra  6 . 1 3 ,  MeTo,n: catch ( )  MO)l{HO BhI3BaTh no u;enoqKe nocJie  MeTo,n:a then ( )  c TOH )l{e  caMoH: u;eJibIO - npe,n:ocTaB11Th 

¢YHKIJ;HIO  o6paTHOro  Bbl30Ba Ha CJiy'-laH onm6K11.  0Ha  Bbl3bIBaeTC51  nptt  OTKJIOHe

HHl1 o6em,aHH51. KaKoH: H3 sapttaHTOB Ko.n:a npe,n:rroqeCTh - 3TO .n:eJio JIHqHbIX rrpe.n:noqTeI-111H:. 06a  paccMOTpeHHblX 3,n:ech BapttaHTa paBHOIJ;eHHbl, HO BTOpoH: CJIY)l{HT 

HarJISI,n:HhlM  np11MepoM Toro,  HaCKOJihKO y,n:o6Ho CB513bIBaTb  MeTo,n:  catch ( )  B  u;enoqKy. 

IloMHMO 51BHOro OTKJIOHeHH51  (rrYTeM  Bbl30Ba <f:>YHKIJ;HH  re j ect ( )  ) ,  06em,aH11e MO)l{HO OTKJIOHHTb 11  He51BHO, eCJIH BO speM51 ero o6pa60TKH B03HHKHeT HCKJIIO'Ie

HHe. PaccMoTpttM B KaqecTse rrpttMepa K0.11: 113 Jil1CTHHra 6. 14. 

n111cT111Hr 6. 1 4. HeSIBHOe OTKJIOHeH111e 06e1.14aHl/IH nocpeACTBOM lllCKJllO'leHl/IH 

canst  promi se =  new  Promi s e (  ( res o lve ,  rej ect )  �

->  { 

06eL11aHHe OTKnOHHeTCR HeRBHO, ecnH 

unde c l aredVar i a b l e + + ; 

npH o6pa6orKe 06eL11aHHR B03HHKaer 

) )  ; 

Heo6pa6arb1eaeMoe HCK/lto'feHHe 
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promi s e . then ( ( )  =>  f a i l ( " Happy  path,  won ' t   be  ca l led ! " ) ) 

. catch ( error  =>  pass ( " Th i rd  promise  was  a l s o   rej ected" ) ) ; EcnM B03HMKaeT MCKnlO'leHMe, TO 

o6paTHblM Bbl30B, npeAOCTaenReMblM Ha 

B  TeJie  HCIIOJIHHTeJIJI  o6em;aHH51 IIpeµ;IIpHHHMaeTC51  IIOflbITKa HHKpeMeHTHpo

BaTb 3Hat.teHHe rrepeMeHHOtt unde claredVariabl e ,  KOTOpaR He orrpeµ;eJieHa B rrporpaMMe. KaK H cJieµ;oBaJIO mKH)J,aTb, aTo rrpttBeµ;eT K HCKJIIO'leHHIO. Ho rrocKOJihKY B 

TeJie ¢YHKLI;HH-HCITOJIHHTeJIR oTcyrcTByeT 6JioK orrepaTopoB t ry/ catch, TeKymee o6emaHHe OTKJIOirneTC51  He51BHO H  B KOHC'IHOM HTOre µ;eJiaeTC51 o6paTHbIH Bbl30B, yKa3aHHhitt B MeToµ;e catch ( ) . B rroµ;o6Hott cttryau;HH MO)J(HO 6bIJIO 6br rrpocTo rrpe

µ;ocTaBHTh Ha cJiyqatt oum6KH BTOpott o6paTHbIM BbI30B B Me'roµ;e  then ( ) ,  '!T06hI µ;o6HThC51 Toro )J(e caMoro pe3yJihTaTa. 

TaKott  eµ;HHoo6pa3Hhitt  rroµ;xoµ;  K  pa3perneHHIO  3aTpyµ;tteHHtt,  B03HHKaIOIIIHX 

rrptt o6pameHHH c o6emamrnMH, ot.teHb yµ;o6ett. He3aBHCHMO OT Toro, r<aKHM o6pa30M OTKJIOH51CTC51 o6emar-rne, 6yµ;b TO 51BHO rryreM BbI30Ba <i>YHKIJ;HH r e j ect ( )  HJIH 

He51BHO  npH B03HHKHOBeHHl1 HCKJllO'ICHH51, Bee OllIH6Kl1 11 rrpH'IHHbI MR OTKJIOHe

HH51  HanpaBJI51IOTC51 cpyHKIJ;l1l1  o6paTHOro  Bbl30Ba rrpH OTKJIOHCHl1H.  l1 TeM caMbIM 

3aµ;aqa pa3pa6oTt.iHKOB HCMHoro yrrpomaeTCR. 

l1TaK, Bb151CHHB, KaKl1M o6pa30M )J,ettCTBYIOT o6emaHl151 11 KaK rnraHttpyroTC51 06paTHhie BhI30BhI  rrpH BhlfIOJIHCHl1l1 H OTKJIOHeHl1l1  o6em;aHl1tt,  o6paTHMC51 K npaK

TH'IeCI<OMY rrpttMepy rroJiy<IeI-11151 µ;aHHhIX B cpopMaTe JSO N OT cepBepa, "rroo6emaB" 

l1X )J,OCTaBKY. 

6 .3.4. CoaAaH1r1e nepsoro Hac1os11.1�ero 06ell.\aH1r1S1 

K  <mcJiy caMhIX pacrrpocTpatteHHhix µ;ei1cTBl1tt ,  rrpeµ;rrpttH11MaeMhIX Ha CTopo

He KJil1CHTa,  OTHOCHTC51 fIOJiy<IeHHe µ;aHHbIX OT cepBepa.  l1 3TO µ;ettCTBHe  CJiy>KHT 

rrpeBOCXO)J,HhIM  rrpaKTH'-ICCKHM  rrpHMepoM  rrpHMeHCHH51  o6emaHHH.  ,UJI51  6a30BOH  peaJIH3aIJ;HH  Tar<0ro  rrpHMepa  Mbl  BOCHOJib3YCMC51  BCTpOeHHhIM  o6'heKTOM 

XMLHt tpReque s t ,  KaK rroKa3aHo B Koµ;e H3 JIHCTHHra 6. 1 5. 

npMMeLtaHMe 

Ami Bbmo11HeH1-1R KO,LJ,a 1-13 ,LJ,aHHoro 1-1 Bcex noc11e,LJ,yiow,1-1x np1-1MepoB, B KOTOpblX np1-1MeHReTCR <l>YH KU,l-1R getJSON ( ) ,  noTpe6yeTcR ,LJ,eHCTBy10w,1-1i1 cepBep. C 3TOH  u,e11b10 

MO>f<HO,  H a n p1-1 Mep,  Bocno/lb30BaTbCR cepBepoM, ,LJ,OCTYn H blM no a,LJ,pecy https : I I www . npmj s . com/package/http - server. 

n111crnHr 6. 1 5. C03A3Hl/le 06e114aHlllR getJSON 

C03AaTb 06'beKT XMLHttpRequest 

funct ion  getJSON ( url )  { 

canst  request =  new  XMLHt t pRequest ( ) ; 

J Hoeoeo6e114aHMe 

return  new  Promi se (  ( re s o lve ,  r e j ect )  =>  { 

Co3AaTb M B03BpaTMTb 

l1HM4ManM3Mpoearb 3anpoc 

request . open ( " GET " ,   ur l ) ; 
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I 

j 

3aper11crpMpo0a1b 

reque s t . onload  =  funct i o n  ( )   { 

Aa>Ke  ec11M  cepeep  01eeT11T  Ha  3anpoc,  3TO 

06pa60N11K co-

t r y   { 

ell\e He 03Ha'taer, '!TO see npow110 HOpMa/lb· 

6b1TMM 3arpy3KM, 

i f  ( th i s . s t atus  ===  2 0 0   )  { 

HO.  BocnO/lb30BaTbCR  nony'teHHblM  pe3Vllb-

ri 

KOTOPbiM 6yAeT 

reso lve ( JSON . pars e ( t h i s . re sponse ) ) .  raroM /IMWb B TOM CllY'tae, Bbl3blBaTbCR, eCJIM 

'  eC/IM cepeep npMW/leT B OTBeT 

cepeep OTBeTMT Ha 

)  else { 

KOA COCTORHl1R 200 (Bee HOpMa/lbHO) 

3anpoc 

reJ e ct  ( th i s . s t atus  +  "  "  +  thi s . stat usText ) ; npol13BeCTM CMHTaKCl1· 

) 

'teCKMH aHa/1113 CTpOKM 

catch ( e )  { 

B cj>OpMaTe JSON, nperej ect ( e . me s s a ge ) ; 

o6pa30BaTb ee e o6bE!KT 

} 

M BblnO/IHMTb 

} ; 

OTK/IOHMTb 06ell\aH11e, eC/IM cepeep np11w11eT B OTBeT APvroii KOA COCTORHl1R M/IM 

06ell\aH11e 

np11 CMHTaKCM'teCKOM aHa11113e CTPOKM B cj>opMaTe JSON B03H11KHeT MCK/llO'leHMe request . onerror  =  funct ion ( )  

rej ect ( t h i s . status  + "  " +  thi s . s tatusText ) ; 

} ; 

3anpoc L 

OrnpaeMTb

0TKllOHl1Tb o6e�HMe, ec1111 npM 

cepeepy 

request . send ( )  ; 

AaHHblMH c cepeepoM 

} )  ; 

f 

BomM�•- '""""�• ro""""" "'"'""'' getJSON ( ) , •ro6w poeaTb o6paTHble Bbl30Bbl, 3anycKaeMbte np11 BblnO/IHeHHH 11 OTK/IOHeHHH o6ell\aHl1R 

getJSON ( " da t a / n r n j a s . J so n " )  . then ( ni nj a s   =>  { 

a s sert ( ni nj a s   ! == nul l ,   " N i n j as  obt a ined ! " ) ; 

} )  . ca t ch ( e   =>  fail ( " Shouldn ' t   be  here : " +  e ) ) ; B ,a:aHHOM np11Mepe npec;1e,a:yeTc.SI 11eJib eo3,a:aTb cpyttKIJHIO get JSON ( )  , B03Bpama10my10  06ematt11e,  KoTopoe  no3BOJI.lleT 3aper11eTp11posaTh o6paTHhie BhI30BhI, 3anyeKaeMbie np11 y,a:a'-IHOM HJIH Hey,a:a'-IHOM 11exo,a:e aeHHXpOHHOro IlOJIY'-leHHSI ,a:aH

HbIX B cpopMaTe JSON  OT eepsepa. ,[(JISI  6a30BOH  peaJIH3alJHH B  ,a:aHHOM  np11Mepe 11enOJih3YeTe.ll  BeTpoeHHhIH o6'beKT XMLHt tpReque s t ,  npe,a:oeTaBJI.llIOIIJHH ,a:sa eo-6b1T11.ll:  onload 11  onerror. B qaeTHOeT11, eo6bIT11e onload 11H11111-n1pyeTeJ1,  Kor,a:a 6pay3ep noJiyqaeT OTBe-r OT eepsepa, a eo6bITHe onerror - 1<0r;.i;a B03HHKaeT orn116Ka B xo,a:e o6MeHa ,a:aHHbIMH. 06pa60T'-IHKH 3THX eo6bITHH 6y,11;YT Bbl3hIBaThe.ll 6pay3epoM aeHHXpOHHO no Mepe HX HaeTYflJICHH.ll. 

EeJIH B xo,a:e o6MeHa ,a:aHHhIMH B03HHKHeT onm6ira, TO nonyqaTh ,a:aHHhle OT eepsepa Mhl yJKe He eMOJKeM. noaTOMY JIY'-lllle seero OTKJIOHHTh 06emaH11e eJie,a:yTOIIJMM 

o6pa3oM: 

reque s t . onerror  =  func t i on ( )  { 

r e j ect ( th i s . status  + "  " +  t hi s . s t atusText ) ; 

} ; 

ilOJIY'-JHB OTBCT OT eepsepa, MO)KHO npoaHaJIM3HpoBaTb ero 11 paeeMOTpeTh KOH

KpeTHYIO e11rya111110. He s,a:asa.Sieh oeo6eHHO B no,11;po6HoeT11, eJie,a:yeT eKa3aTh,  '-ITO 

eepsep MO)l<eT nptteJiaTh B OTBeT pa3JIH'-1Hhle ,a:aHHhie, HO B ,a:aHHOM eJiyqae Hae HH

Tepeeye-r TOJibKO y,a:a'-IHblH OTBeT (KO)J: eoeTO.llHH.ll 2 0 0 ) .  B  npOTMBHOM eJI)"Iae o6emaHHe OTKJIOH.lleTe.ll. 

,[(a)Ke eeJIM B OTBeT eepsep 6e3 oru1160K nptteJiaJI KaKHe-TO ,a:aHHbie, TO :3TO eme He 03Ha'-laeT, '-ITO see B nopH,a:Ke. A noeKOJihJ<Y MhI npec;1e1weM 11eJih nonyqHTh OT eepsepa eTpoKy B cpopMaTe ]SON' TO fl,OJI)l(Hbl HMeTb B BH.D:)', '-ITO KO,a:JSON MQ)KCT seer-
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.n;a eo.n;epa<aTh eHHTaKeH<JeeKHe onrn6KH.  11MeHHO II03TOMY  Bbl30B  MeTo.n;a  JSON . 

parse ( )  3aKJIIO'-IeH  B  6JIOK orrepaTopon  t ry/ cat ch.  EeJI11  np11  e11ttTaKew1eeKOM 

aHaJIH3e IIOJIY<JeHHOro OTBeTa B03HHKaeT HeKJIIO'Iem1e, TO 11 B 3TOM eJIY<Jae o6ellla

HHe OTKJiomi:eTeJI. TaKHM o6pa3oM, MhI y<J;rn Bee B03MO)l(Hhie ttey.n;a<JHbie e1�eHap1111. 

Ec;m see rr010\:.n;eT no UJiaHy l1 Mbl yerrenrno llOJIY'IHM eBOH ,a;aHHhie, TO eMQ)KeM 

6JiaronoJiy<JHO BbIIIOJIHHTb o6elllaHHe.  11,  1-JaKOHeQ, Mbl  MO)l(eM  Bbl3BaTb cpyttKQHIO 

get JSON ( ) '  'IT06bI IIOJIY'IHTb eBe.n;eHHJI 0 HHH,ll;3JI OT eepBepa: get JSON ( " data/ninj a s . j s on " )  . then ( ninj a s   =>  { 

a s sert ( ni n j a s   1 ==  nu l l ,   " N i nj a s   obt a ined ! " ) ; 

} )  . catch ( e   =>  f a i l ( " Shouldn ' t   be  here : " +  e ) ) ; B  .n;aHHOM  c;1yqae  y  Hae  HMeIOTOI  TPH  rroTeHQHaJihHhIX  11eTO<JH11Ka  ourn6oK: ourn6K11  rrptt yeTaHOBJieHHH eoe.n;1rnett11JI I<JrnettTa e  eepsepoM,  ourn6KH B eBJI3H e OTrrpaBKOH eepsepoM Herrpe.n;s11.n;eHHbIX .n;aHHbIX B OTBeT ( eoeTOJIHHe He,a;oeTOBep

HOro OTBeTa) ,  a TaI()l(e ourn6KH B eBJI3H e  IIOJiy11ett11eM  He.n;oeTosepHbIX .n;aHHbIX B 

cpopMaTe ]SON.  Ho  'ITO  KaeaeTeJI  rrp11KJia,n;ttoro  Ko,n;a,  B  KOTopoM  rrp11Me1rneTeJI cpyttKQHJI getJSON ( ) '  TO  Hae He HHTepeeyIOT oco6eHHOCTH  HeT0'1HHKOB oum6oK. 

MbI TOJibKO rrpe.n;ocTaBJIJieM o6paTHbIH Bbl30B, KOTOpblH 3arrycKaeTCJI, ecJIH Bee rrpo

IJJ.IIO ttopMaJihHO  H .n;attHhie rroJ1y11etth1  tta.n;Jie)l(aIJJHM o6pa30M ,  a TaK)l(e o6paTHhIH 

Bbl30B, KOTOpbIH Bbl3bIBaeTCJI, eCJIH B03Hl1KHeT KaKaJI-HH6y.n;h ourn6Ka. 11 6Jiaro.n;apJI 3TOMY 3a,n;aqa pa3pa60T'll1KOB HeMHOro ynpolllaeTeJI. 

A Terrepb rro:H,n;eM ,n;aJibIJie, 11eeJie,n;oBaB eIJJe o.n;tto rrpeHM)'lllecrno 06ell1a1-m:H, KO

Topoe 3aKJII0'1aeTCJI B H3JllllHOeTH HX coeTaBJieHHJI.  11 Hal.JI-JeM Mb! co eBJI3bIBaHHJI J-IeeKOJlbKHX o6elllaHH H  B QeIIO'-IKY rroe;1e.n;oBaTeJibHbIX Bbl30BOB. 

6.3.5. CeS1ab1eaH1.1e o6et14aHMM e 1.4eno"IKY 

KaK 6hrno  rroKa3aHo paHee ,  BbIIIOJIHeH11e  rrocJie.n;oBaTeJibHOeTH  tte3aB11e11MbIX 

rnaroB  rrpHBO,ll;HT K HaKaIIJIHBaHHIO QeJIOH  ropbl Tpy,n;HOCTe:H, TeeHO eBJI3aHHbIX c Tpy.n;HOCTJIMH IIOMep)i<aHHJI IIOCJie,n;oBaTeJibHOCTH o6paTHbIX Bbl30BOB. 06eu1aHHJI JIBJIJllOTeJI rnaraMH B 1-ranpaBJieHHH pa3perneHHJI ,n;aHHOro 3aTpy.n;tteHHJI, rroeKOJibI<Y 

HX MO)l(HO eBJI3bIBaTb B QeIIO<JKY. 

Pattee B 3TOH rnaBe 6bIJIO TaK)l(e IIOKa3aHO, '1TO c IIOMOlllblO Me'fO,ll;a then ( )  ' BbI-3bIBaeMoro ,ll;JIJI o6elllaHHJI, MO)l(HO 3aper11cTp11posaTh o6paTHbIH Bbl30B, I<OTOpblH 

6y,a;eT e,a;eJiaH rrp11 y,a;a'-IHOM Bhll10JIHeHHH 06eu1aHHJI.  Ho rrptt 3TOM He 6buIO no1<a3aHo, '-ITO B pe3yJihTaTe BhI30Ba MeTo,n;a then ( )  TaK)l(e B03BpalllaeTeJI HOBoe 06ell1att11e.  CJie,n;osaTeJibHO,  HHl.JTO He MernaeT HaM  CBJI3aTb B  QeIIO'-IKY CTOJibI<O MeTO,ll;OB 

then ( ) ' eKOJibI<O noTpe6yeTeJI, KaK fIOI<a3aHO B npttMepe KO,ll;a H3 JIHeTHHra 6. 16. 

B  ,n;aHI-IOM  np11Mepe  I<O,n;a  C03,n;aeTeJI  noe;1e,n;oBaTeJibHOeTb  06ell1aHHH,  KOTOpble  6y.n;yT  pa3perneHbI  no  o<Iepe.n;11,  eeJIH  Bee noti,n;eT  no  nJiauy.  CHa'-IaJia BbI3hI

BaeTCJI MeTO,ll;  get JSON ( " da t a / ni n j as . j s on II ) '  l.JT06hI  H3BJiel.Jb  eIIHCOK HHH,ll;3JI 113  cpatiJia  Ha  cepBepe.  CTocJie llOJIY'-!eHHJI  : noro err11eI<a  Ha  oeHOBaHHH eBe,n;eHHH 

0  nepBOM  HHH,ll;3JI  COCTaBJIJieTCJI  nepBbI H   3anpoe  rrepe'IHJI  3a,n;aHHH ,  nopy<JeH

HblX  HHH,ll;3JI:  g e t JSON ( ni n j as [ O J  . mi s s i onsUrl ) .  A  3aTeM ,  Kor.n;a  3TH  3a,n;a

HHJI  noerynJIT,  eocTaBJIJieTCJI ellle  o,n;11H  3anpoe no.a;po6ttocTeti nepsoro 3arrpoea: 
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get JSON ( mi s s i ons [ 0 l  .  det a i lsUrl ) . 11, HaKOHel�, BbIBO,ll,.SITCJI Il0,ll,po6HOCTH. 3a

,ll,aHH..SI. 

n111cn1Hr 6 . 1 6.  CBSl3blB8Hlll0 06e1.J.4aHlllM B �enO"IK}' c nOM01.J.4blO M0TOAOB then ( ) get JSON ( " data/ninj as . j son " )  

. then ( n inj a s   =>  get JSON ( ni n j a s [ O J  . mi s s ionsUr l )  I 

. then (miss ions  =>  get JSON ( mi s s i ons [ O ]  . det a i l sU r l ) )  

. then (miss ion  =>  ass ert ( m i s s ion  ! == nul l ,  " N in j a  m i s s i on  obtained ! " ) ) 

. catch ( error  =>  f a i l ( "An  error  has  occurred " ) ) ; nepexearnrb 

YKa3aTb PRA noc11eAOBaTel1bHblX 

OTKJ10HeHl1R o6e�aH11H 

waroe, CBR3aB B 4enO'IKY 

Ha 111060M ware 

Bbl30Bbl MeTOAa then ( )  

Han11.caH11.e TaKoro I<O,ll,a c noMoll�bIO cTaH,ll,apTHbIX o6paTHbIX BhI30BOB np11ne110 

6bi K nry6oKoMy BJIO)KeHH.IO o6pan-IbIX Bbl30BOB, a Bbl.SIBH.Tb KOHKpeTHYIO IlOCJie,ll,O

BaTeJibHOCTb maroB 6bIJIO 6b1  HenpocTo.  11  He ,ll,att Eor,  eme pemH.TbC.SI Ha BBO,ll, ,ll,OnoJIHH.TeJibHoro mara r,ll,e-To nocpe,ll,11.He! 

nepexear ow11160K e 06e�aH11tHX, CBH3aHHblX e 1.4eno&1KY 

IlpH. Bbll10JIHeHH.H. IlOCJie,ll,OBaTeJibHOCTeH aCH.HXpOHHbIX marOB Ha JII060M H.3 HH.X 

MO)KeT  B03HHKHYTh  011111.6Ka.  KaK noHcH.SIJIOCb paHee,  np11.  BhI3oBe Mero,ll,a  then ( ) MO:lKHO  YJ<a3aTb  BTOpoH: o6paTHbIH Bbl30B Ha CJiyqaH om116101 H.JIH.  Bbl3BaTb  no 1'enoqKe Me'I'O,ll, catch ( ) ,  1<0Top0My nepe,ll,aeTc.SI cpyHK1'H.51 o6paTHoro BhI30Ba Ha cJiy-11aH: om1161<11..  EcJIM )Ke peLib  H,ll,eT 06 y,ll,aqHoM mm Hey,ll,a'lHOM 3anepmeHMl1 OT,n;eJib

HhIX maroB,  TO c1-1a6,ll,I1Tb Ka)K,ll,blH  TaKOH mar OT,ll,eJibHbIM o6pa6oT�ll1KOM ourn6oK 

6bIJIO 6hI 3aTpy,ll,HH.TeJibHO.  IloaTOMY MO)KHO  BOCilOJlb30BaTbC51 MeTO,ll,OM  catch ( ) , I<aK 6hIJIO HOKa3aHO paHee B JIH.CTH.Hre 6 . 1 6  l1 eme pa3 ,ll,eMOHcrpMpyeTC.SI HH)Ke . 

. .  . cat ch ( e rr  =>  f a i l ( "An  e rror  has  occurred : " +  e r r ) ) ; EcJIH npott.30H,ll,eT oum6Ka B mo6oM H.3 npe�b1�11.x o6emaHttH, oHa 6y,ll,eT nepexBaLJeHa B MeTo,ll,e  catch ( ) . A ecJIH om11.6K11. 1-1e  B03I-mKHYT, TO  BhI110JI1-1eH11.e nporpaMMhI 6ecnpen.SITCTBeHI-IO npo,ll,OJl)KHTC.SI ,ll,aJibllle. 

Cornac11Tecb,  qTo  Bhll10JIH51Th  nocJie,n;onaTeJibHOCTh  maros  HaMHoro  npome  c HOMOil.(b!O o6emaHH.H,  a He 06h1qHbIX o6paTHblX Bbl30BOB.  Ho  H. TaKOH cnoco6 Bee eme HeJib351 Ha3BaTh l13.SIIl.(HhIM.  Mb1 eme nepHeMC.SI K aToMy nonpocy,  a ,ll,O Tex nop IlOKa)KeM,  Kai( opraHH30BaTb  napaJIJieJibHOe  Bb!IlOJIHeHHe aCH.HXpOI-IHbIX  maroB c IlOMOI�bIO o6eu�aHHH. 

6.3.6. O>Krt1AaHrt1e PRAa 06e�aHrt1� 

IlOMHMO  B03MO)KHOCTH Bb!IlOJIH.SITb  HOCJIC,ll,OBaTeJibHOCTH He3aBH.CH.MblX aCH.HxpoHHbIX maros, o6emamrn cymecTBe1-1Ho c0Kpama10T 6peM.S1 O)KH.,ll,aHH..SI 3anepme

HH.SI 1-1ecKOJihKHX He3aBH.CttMO BhI110J1H.S1eMhIX ac11.Hxpo1-1Hb1X 3a,ll,aHHH.  BepHeMC.SI K 

nptt.Mepy, B KOTopoM Tpe6oBaJIOCb napaJIJieJibI-10 co6paTb cBe,ll,eHH..SI 06 H.MeIOil.(H.XC.SI HH.H,ll,3.SI, HO,ll,po6HOCT51X IlJiaHa ,[�eHCTBH.H H. I<apTbl MCCTHOCTH., r,ll,e npe,ll,IlOJiaraeTC51 
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peaJIH30BaTb STOT IIJiaH. 06eII1aI-IH.H II03BOJI.HIOT e.n;eJiaTb 3TO .ZJ:OBOJihHO rrpoeTO, KaK 

IIOKa3aHO B rrpHMepe KO.n;a H3 JIHeTHHra 6. 1 7. 

KaK BH.ZJ:HTe, He HMeeT HHKaI<OrO 3HaqeHH.H rrop.H.ZJ:OK BbIIlOJIHeHH.H 3a.ZJ:aHffH H 3a

BeprneHhl JIH  O.ZJ:HH  H3 HHX rrpe)l(.n:e .n:pyr11x. B .n;attHOM rrpHMepe Ko.n:a BhI3hIBaeTe.H 

MeTO.ZJ:  Promi se . a l l  ( )  B Q)l(H.ZJ:aHHH p.H.n:a 06eII1aHHH.  3TOMY MeTo.n:y nepe.n:aeTe.H 

MaeeHB 06eII1aHHH. Ott C03.n;aeT '/-l,060e o6eII1aHHe ,  KOTopoe BhIIIOJIH.HeTe.H B TOM eJiyqae, eeJIH BhIIlOJIH.HIOTe.H Bee nepe.n:aHHbie 06eII1aHH.H, HJIH OTKJIOH.HeTe.H, ec;rn 6y.n:eT 

OTKJIOHeHO XOT.H 6hI O.ZJ:HO H3 3THX 06eII1aHirH.  <l>yHKQHH  o6paTHOro 13hl30Ba, 3arryeKaeMOH  rrpH  y.n:a�moM Hexo.n:e,  rrepe.n:aeTe.H  Maee11B 3HaqeHHH, y.n:a�mo pa3pemeH

HhIX B rrop.H.n;Ke rrepe.n:a•m 06eII1att11i1. CTpoaHaJIH3HpyHTe KO.ZJ: H3 .n:attttoro rrpHMepa, OQeHHB  H3.HllleCfBO  rrapaJIJieJibHOH o6pa60TKH  B  HeM  HeeKOJihKHX aeHHXpOHHhIX 

orrepaQHH e IIOMOlllhlO 06eII1aHHH. 

n111cT111Hr 6. 17. 0>KlllA3Hllle PHAa 06eU¥1HlllM C nOMOl14blO MeTOAa Promise . all ( ) Promise . all (  [ get JSON ( " data /ninj a s . j son " ) , getJSON ( " da t a /mapinfo . j son" ) , 

get JSON ( " dat a /p l an . j son " ) ] )  . then ( re s u l t s   =>  { 

const  n i nj a s =  results [ O ] ,  mapinfo  =  results [ l ] , p l a n =  results [ 2 ] ; 

a s sert ( ninj a s   ! == unde f ined 

&&  mapinfo  1 ==  undef ined  &&  p l an  ! ==  unde fined , 

" The  plan  i s   ready  t o   be  s e t   in  mot i on ! " ) ; 

} )  . catch ( er ror  => 

MeTOAY Promise . all ( )  nepeAaercR 

f ai l ( "A  probl em  in  carrying  out  our  p l an ' " ) ; Mact1ts o6eU,\aH11M. OH co3�eT Hosoe 

} )  ; 

06eU,\aH11e, KOTOpoe BblnOnHReTCR, ecn11 

YAa'IHO BbmonHRIOTCR see ocranbHble 

B pe3ynbTaTe nOnYlfaeTCR MaCCllB YAa'IHO 

o6eU,\aHllR, II OTKnOHReTCR, ecn11 OTKnon· 

pa3peweHHblX 3Ha'leHHM, pacnonaraeMblX 

HReTCR XOTR 6b1 OAHO 113 o6eU,\aHllH 

s nopRAKe nepeAaHHblX 06eU,\aH11i1 

MeTo.n: Promi se . a l l  ( )  O)l(H.n:aeT Bee 06eII1aHH.H B enHeKe.  Ho 11ttor.n:a H3 QeJroro p.H.n:a 06eII1aHHH Hatt60J1b11111M: HHTepee rrpe.n;eTaBJI.HeT JIHlllh rrepBoe 06eII1aHHe, KOTopoe .ZJ:OJl)J(HQ 6h1Th BhIIlOJIHeHO HJIH OTKJIOHeHO. 11 M.H STOH QeJIH eJiy:lKHT MeTO.ZJ: Promi s e . race ( ) . 

Cocrst3aH1.11e 06e1.14aH1.11ii1 

)1,onyeTHM ,  qTo B r-iameM paenop.H:lKeHim HMeeTe.H rpyrrrra HHH.ZJ:3.H H HaM Tpe6yeTe.H nopyq11Tb 3a.n;att11e nepBOMY :lKe Hl1H.ZJ:3.H, KOTOpblH OTKJIHKHeTe.H Ha Ham npH3bIB. 

3ry 3a.n;aqy MO:lKHO pemHTh e  IIOMOll�hlO  06eII1aHHH,  Harr11eaB  KO.ZJ:,  aHaJIOrH�IHhIH 

np11Be.n;eHHOMY B JIHeTHHre 6. 1 8. 

n111cT111Hr 6. 1 8. COCTSl33Hllle 06e1.14aH111i.1 C nOMOL14blO MeTOAa Promise . race ( ) Promise . race (  [ getJSON ( "data / yoshi . j son" ) , get JSON ( "data/hattori . j son" ) , 

get JSON ( " data / hanzo . j son" )  ] )  

. then ( ninj a  =>  { 

a s sert ( ninj a  ! == nul l ,   ninj a . name + "  responded  f i r st " ) ; 

} ) . catch ( error  =>  f a i l ( " Fa i l u re ! " ) ) ; 
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qTO MO)l(eT 6hITh rrpom,e, 'leM 3TOT KO,ll;, r,a:e HH'lero He H)')KHO OTCJie)l(lfBaTb spyqttyIO. Kor,a:a BhI3hIBaeTOI MeTo,a: Promi s e . race ( ) ,  eMy nepe,a:acrc.H MaccttB 06e111a

HHH, a OH B03Bpam,aeT coseprneHHO 1W80e o6em,aHHe,  KOTopoe BhITIOJIH.HeTC.H lfJilf OTKJIOH.HeTC.H, KaK TOJihKO 6y,a:eT BhITIOJIHeHO lfJilf OTKJIOHeHO nepsoe )Ke o6em,aHHe. 

B rrpe,a:h1,a:ym,ttx rrpttMepax 6hlJIO rroKa3aHo,  KaKHM o6pa3oM ,a:elicTBYIOT 06e111a

HH.H  ll  KaK c  HX IlOMOIIJ,hIO 3Ha'll1TeJibHO ynpom,aeTC.H  BhITIOJIHeHHe  ( KaK nocJie,a:o

BaTeJihHO, TaK II  rrapaJIJieJihHO)  p.H,a:a acttHxpoHHhIX rnaros.  Ho,  HecMoTp.H  Ha see ycoseprneHCTBOBaHl1.H c TO'lKlf  3peHH.H  o6pa6oTKlf OIIIH60K If  113.HJl.l,eCTBa no cpas

HeHHIO c o6hIKHOBeHHhIMlf o6paTHhIMlf Bhl30BaMH ,  KO,ll;, Ha,ll;eJieHHhIH o6em,aHH.HMlf, He HaCTOJibKO rrpocr ll ll3.HllleH, KaK Cl1HXpOHHhlH. I1oaToMy B CJie.ll:Y!Om,eM pa3,a:eJie 

,a:sa rnaBHhIX IIOH.HTH.H zeuepamojJOB lf o6eUJ,a1iUU, npe,a:cTaBJieHHhIX B 3TOH ma.Be, nptt

MeH.HIOTC.H BMeCTe. 3TO II03BOJI.HeT ,[(OCTH'lh B acHHXpOHHOM Ko,a:e rrpocTOThl CHHxpoHHoro Ko,a:a, KOTopoMy npttcym, He6JIOKHPYIOIIJ,HH xapaKTep. 

6.4. Co�eTaHMe reHepaTopoe M o6e�aHMM 

B  3TOM  pa3,a:eJie  rro.HCH.HeTC.H,  KaK  co<IeTaTb  reHepaToph1  ( tt  ttx  cnoco6HocTh rrpttOCTaHaBJIHBaTb ll B0306HOBJI.HTh CBOIO pa6ory) c o6eu�aHH.HMlf, 'lT06hl ,ll;OCTH'lh 60JihIIIero lf3.HI11eCTBa acttHXpOHHOro KO,L\a. c 3TOH QeJihIO Mhl o6paTHMC.H K rrpttMepy cpyHKQHOHaJihHhIX B03MO)l(HOCTeH, 6Jiaro,a:ap.H KOTOpbIM fIOJib30BaTeJIH MOryT IIOJiyqaTb rro,a:po6Hhle cse,a:eHl1.H 0 Ha1160Jiee Tpy,a:HhIX 3a,a:aHH.HX, BhITIOJIHeHHhIX caMh!Mlf lf3BeCTHhIMlf Hl1H3,ll;.H. Cse,a:eHH.H 0  HHH3,ll;.H,  CBO,ll;Ka BhITIOJIHeHHhIX HMM 3a,a:aHHH, a Tal()l(e no,a:po6Hhle CBe,a:eHl1.H 0 caMl1X 3a,a:aHl1.HX xpaH.HTC.H B cpopMaTe JSON Ha y,a:a

JieHHOM cepsepe. 

Bee 3TH rro,a:3a,a:aqH HOC.HT ,a:JI11TeJihHhIH xapaKTep H B3aHM03aBHCl1MhI. EcJIH pea

JIH30BaTh HX ClfHXpOHHhIM cnoco6oM, TO B KOHe'lHOM llTOre IIOJIY<IHTC.H CJie.ll:YIOillHH 

rrpocTOH KO,a:: 

t r y   { 

const  ninj a s   =  s yncGetJSON ( "dat a l ninj a s . j son " ) ; const  miss ions =  s yncGet JS ON ( ni n j a s [ O ]  . mi s s i onsUrl ) ; const  miss i onDet a i l s   =  syncGet JSON ( mi s s ions [ O ]  . de t a i l s Url ) ; I I   H 3Y4HTb  orrxcaHxe  3a�aHHR 

catch ( e )  { 

I I   nony4HTb  rro�po6HOCTH  3a�aHHB  He  y�anocb 

HecMoTp.H Ha BCIO rrpocTOTY 11 ll3.HllleCTBO o6pa60TKH OIIIH60K B 3TOM KO,a:e, OH 

Bee )Ke 6JIOKHpyeT IIOJih30BaTeJihCKHH lfHTepcpelic, 'ITO Bp.H,a: Jllf y,a:oBJieTBOPHT IIOJih-30BaTeJieH. B tt,a:eaJihHOM cJiyqae aToT Ko,a: MO)l(HO 6blJIO 6h1 BH,1l;OH3MeI-mTh TaKHM 

o6pa30M, 'lT06bI lfCKJIIO'llfTh 6JIOKttpoBaHHe  BO  speM.H  BbITIOJIHeHH.H ,a:JIHTeJihHhIX 

onepaQHH. 11  3TO MO)l(HO, B qacTHOCTH, c,a:eJiaTh, CO'leTa.H reHepaTophI c 06e111aHH

.HMlf. 

KaK H3BeCTHO, BhI,a:aqa 3Ha'leHH.H H3 reHepaTopa npttocTaHaBJIHBaeT ero BhITIOJI

HeHtte 6e3 6JIOKHpOBKlf. qT06bl B0306HOBHTh BhIIIOJIHeHHe reHepaTopa, rrptt,a:eTC.H 

BhI3BaTh MeTo,a: next ( )  ,a:JI.H ttTepaTopa aToro rettepaTopa. C ,a:pyroli cTopoHhl, o6e-
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mam·rn TI03BOJUllOT )'Ka3aTb cf>yttKQll11 o6paTHOro Bbl30Ba, KOTOpbie 3anycKaIOTC5I KaK 

nptt ycneIIIHOM BbITIOJIHeHHll o6emaHH51, TaK ll B CJiyqae B03HHKHOBeHH51 OIIIH6K11. 

B TaKoM CJl)"lae  MO.>KHO co-'leTaTb reHepaTopb1 c  06emaH11JIM11,  pa3MeCTHB Ko,n M51 BbITIOJIHeHH51 aCHHXpOHHbIX onepaQHH B re1-1epaTope 11 3anycTHB :ny cf>yttKQHIOreHepaTop.  KaK  TOJibKO  B  npoQecce  BbUIOJIHeHH51  reHepaTopa  6y,neT  ,JJ;OCTl1I'HYT 

MOMeHT,  Kor,na BbI3brnaeTcJI  ac11HxpoHHaJI  onepaQHJI, co3,naeTcJI 06eu�aH11e,  npe.ncTaBJIJIIOil{ee 3Ha'IeHHe :noH: onepaQHH. A IIOCKOJibKY 3apa1-1ee HCl13BCCTHO,  KOr,na HMCHHO BbITIOJIHHTC51 06emaH11e ( 11 BbITIOJIHHTC51 Jill OHO Boo6me) '  TO B ,JJ;aHHbIH MO

MeHT MbI noK11,JJ;aeM reHepaTop, 'IT06b1 11cKJIIO'IHTb 6JioK11poBKy.  HeKoTopoe BpeMJI cnycTJI, Kor,na 06ema1-111e 6y,neT BbITIOJIHCHO HJIH OTKJIOHCHO, )J;JI51 HTepaTopa Bbl3bJ

BaeTC51 MCTO)J; next ( ) ' 'IT06hI npo,nomKHTb BbITIOJIHCHHe re1-1epaTopa. 11 ::ITO ,neJiaeT

C51 CTOJibKO  pa3, CKOJlbKO TIOTpe6yeTC51. IlpaKTWICCKHH npHMep peaJIJI3aQHH TaKoro TIO)J;XO)J;a np11Be,neH B KO,JJ;e 113 JIHCTHHra 6. 1 9. 

<l>yi-mQHJI  a s ync ( )  BbI3bIBaeT reHepaTop  11 co3,naeT  HTepaTop, npe,nHa3Ha'IeH

Hbltt ,JJ;JIJI B0306HOBJICHH51 BhlllOJIHeHHJI reHepaTopa. B TeJie cf>yttKQHH a s ync ( )  060-JIBJIJieTcJI cf>yttKQHJI handle ( ) ,  06pa6aThrna10ma51 o,nHo 3Ha'IeH11e,  B03BpamaeMoe 113 re1-1epaTopa (T.e. BbITIOJIHJieTCJI o,n111-1 IIIar HTepaTopa). EcJIH B pe3yJibTaTe pa6oTbI reHepaTopa B03BpamaeTcJI 06ema1-111e,  KOTopoe  BbITIOJIHJieTcJI, To  ,JJ;JIJI  11TepaTopa Bbl3bIBaeTC51 MCTO)J; next ( ) , 'IT06bT OTnpaBHTb o6emaHHOe 3Ha'IeHHe o6paTHO re1-1epaTopy 11 B03o6HoBHTb pa6ory re1-1epaTopa. A ecJIH B03HHKHeT 0II11161<a 11 06ema1-111e 6y,neT OTBeprttYTO, TO ::ITa OIIIH6Ka reHep11pyeTC5I )J;JI51 re1-1epaTopa c TIOMOil{bTO MCTO

,na throw ( )  (KaK Bll)J;HTe, OH CHOBa npHrO,JJ;HJIC51). 3TOT npoQecc npo,nom1<aeTC5I )1;0 

Tex nop, noKa re1-1epaTop He coo6m11T o 3aBepIIIeH1111 cBoero BbITIOJIHeHHJI. 

n111cT111Hr 6 . 1 9. Co'teTaHHe reHepaTOpOB c 06e1.J.48HHSIMH 

J 

OnpeAenMTb BCOOMorarenbHVIO 

CllyHK4MR, MCnOnb3Vtou.\aR acMHXpOHHble pe3ynbTaTbl, AOn>KHa 6b1Tb B COCTORHMM 

lj>yHK4MIO AnR ynpaeneHMR 

npMOCTaHOBHTb CBOe BblOOnHeHMe, O>KMAaR 3TM pe3ynbTaTbl. 06paTMTe BHMMaHMe reHeparopoM 

Ha o6o3Ha'leHHe function*, yKa3blBatou.\ee Ha np11MeHeH1te reHeparopal a sync ( funct ion* ( )  { 

BblAaTb pe3ynb1a1 

Ka>KAOM acMHXPOHHOM 

try  { 

const  ninj as =  yield  getJSON ( " data l ninj as . j son" ) ; const  miss ions =  yield  get JSON ( ni n j a s [ O J  . mi s s i onsUrl ) ; const  miss ionDescript i on  = yield  getJSON (miss ions [ O ]  . deta i l sUrl ) ; I I   xsyqxTb  orrxcattxe  sa�aHHR 

catch ( e )   { 

I I   rronyqHTb  rro�o6HOCTH  sa�aHHR  He  y�anocb 

} 

} )  ; 

C03AaTb MTeparop �II 

Mo>KHO no-npe>KHeMy nonb30BaTbCR 

ynpaeneHMR reHeparopoM 

BCeMM CTaHAapTHblMM R3blKOBblMM KOH· 

funct ion  async ( generat o r )   { 

crpyK4HRMH, e TOM 'lHcne 6noKaMM onevar  iterator =  generator ( ) ; paropoe try I catch It  41tKnaM1t 

OnpeAenMTb lj>yHK4Hto AnR o6pa6oTKM Ka>KAOro 

funct ion  handl e ( iteratorResult ) 

� 3Ha'leHHR, clj>opMMpoeaHHoro reHeparopoM 

i f ( iterato rResult . done )  {  return; 

3aeepWHTb pa6ory, KOrAa v reHeparopa 6onbwe He ocraHeTCR 

pe3ynbTaTOB 
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canst  iteratorValue  =  i teratorResult . value; 

i f ( iteratorValue  instanceof  Promi s e )   { 

iteratorValue . then ( re s   =>  handle ( iterator . next ( r e s ) ) )  

. ca t ch ( err  =>  i t erator . throw ( err ) ) ; 

EcnM creHepMposaHHOe 3Ha'leHMe OK33blBaeTCR o6eu.iaHMeM, 3apernCTpMposaTb <l>YHKL\MH o6paT

HOro Bbl3083 AJIR o6pa6oTKH YA3'1HOro H HeyAa'IHOro MCXOA3. 3TO aCHHXpOHHaR '13CTb KOA3. EcnH 

try 

o6eu.iaHMe BbmOnHRercR, pa6ora reHeparopa B03o6HosnnercA M or Hero nonY11aercR o6eu.iaHHoe 3Ha'leHHe. 

handle ( iterator . next ( ) ) ; 

A ecnM B03HHKaer OWH6Ka, reHepMpyeTCR HCKmO· 

11eHMe AnR reHeparopa 

catch  ( e )   {  iterator . throw ( e ) ; 

80306HOBHTb BbmonHeHHe 

reHeparopa 

np111Me"laH111e 

,ll,a H HblH  n p 11 Mep  c11y>1<11T /1 11 W b  YepHOBblM  aap11aHTOM  c  Ml1 H l1 Ma/lbHblM  o6beMOM 

Kop,a, Tpe6y10w,erocfl AJ1fl coYeTa H 11 fl  reHeparnpoa c 06ew,a H 11flMl1 11  He peKoMeHp,yeTrn P,llfl  np11MeHeH11fl a npaKrn Ke pa3pa60TK11  ae6-np11110>1<e H 11 i1 . 

A Tenepb paccMoTpHM reHepaTop 113 �aHHoro np11Mepa 6oJiee no�po6Ho.  np11 

nepBoM BhI30Be MeTo�a next ( )  MR l1TepaTopa Bbmo;rneHYie  rettepaTopa npoYicxo�l1T BIIJIOTh �o nepBoro BhI30Ba get JSON ( " dat a /ninj a s . j son " ) . B pe3yJihTaTe 3Toro BbI30Ba co3,11:aeTC5!. 06en.i;aH11e, KOTopoe B KOHeqHOM l1TOre co�ep)l(l1T CIIl1COK 

cBeti:eHYii1 o  Hl1H3,ZVI. A nocKOJihKY 3To  31-1aqeHYie l13BJieKaeTcJJ. acYIHxpottHo, TO 3apattee HeYI3BecTHO, CKOJibKO BpeMeJ-111 no-rpe6yeTCJJ. 6pay3epy,  �IT06h1 nonyq11Th ero. 

Ho H3BecTHO �pyroe: BhmOJIHeH11e np11KJiati:Hoi1  nporpaMMhI  He �OJI)l(HO 6hITh 3a-6J10K11poBaHo Ha BpeMJI m1m�aHl1JJ..  CTo3TOMY B ,[(aHHhitt MOMeHT reHepaTop BhI�aeT 

B KaqecTBe cBoero 3J-IaqeH11JJ. 06emaH11e, np11ocTaHaBJil1BaeTcJJ. l1 B03Bpamaer ynpaB

JieH11e BhI3bIBaiomeH: cpyttKQl1l1 handle ( ) . A nocKOJihKY npol13Be;.i;eHHoe 3HaqeHYie OKa3bIBaeTrn o6eII.I;aHl1eM cpyHKQl1l1  getJSON ( ) '  TO c  IlOMOII.I;bIO  MeTO�OB  then ( ) 11  catch ( )  06neKTa-06ematt11JJ. B cpyttKI.I;l1H handle ( )  per11cTpYipy10Trn o6paTHhie BhI30BhI M.H o6pa6oTKH y�aqttoro l1 Hey�aqJ-Ioro l1Cxo�a.  nocJie qero  BhrrIOJIHeHYie npo�om1<aeTc.H . .D:anee ynpaBJieHYie nepexo,11:11T 113 cpyHKI.I;l1l1 handle ( )  B TeJio cpyttK

I.I;Hl1 a s ync ( )   (B �aHHOM CJl)rtiae KO� lifCqepnaH, II03TOM)' HaCTYfiaeT 6e3�ei1CTBl1e). 

B  3TO  BpeMJJ.  cpyHKI.I;l1.H-reHepaTop  ttaxo,11:11Tc.H  B  np11ocTaHOBJieHHOM  cocTOJJ.HHl1 

H TepneJil1BO O)l<H�aeT co6hITl151., He 6JIOKHPY.H BbrrIOJIHeHl1e nporpaMMbI. 

fopa3�o no3�Hee, KOrti:a 6pay3ep noJiyqaeT  (noJJO)l(l1TeJihHhii1  HJil1  oTpYII.I;aTeJib

Hhltt)  OTBeT,  �eJiaeTc.H  0�11H  113  06paTHh1x  BhI30BOB  06emaH11.H.  Ec;rn  o6emattYie Bbll10JIHeHO,  3anycKaeTC5!. cpyHKI.I;l1.H o6paTHOfO Bbl30Ba wrn y�aqHoro HCXO�a. qTO, B  cao10  oqepe�h,  np1100�11T  K  BhI110JIHeH1110 Mero�a next ( )  06neKTa-11TepaTopa, r�e y rettepaTopa 3anpaurnBaeTc.H oqepe�Hoe 3Haqett11e. fettepaTop B0306HoBJI.HeT 

CBOe  Bbll10JIHeHHe, noJiyqa.H 3HaqeHl1e, nepe�aBaeMoe np11 o6paTHOM Bbl30Be. 8TO 

03HaqaeT fIOBTOpHbIH BXO� B TeJIO reHepaTopa IIOCJie nepBoro Bblpa)l(eHl1.H y i e l d, 3Haqe1-rneM KOToporo CTaHOBl1TC51. Cfll1COK HHH�351., I<OTOpbIH ac11ttxpoHHO 3anpaurn-
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BaeT01 y eepBepa.  BbmOJIHei-rn:e cpyttKIJ;i-111-reHepaTopa npo.n;oJI)KaeTe.H,  H 3Hal.J:eHtte np11eBattBaeTe.H nepeMeHHOH ninj a s . 

B  eJie.n;yiorn:eti  eTpoKe  Ko.n;a  reHepaTopa  HeK0Topb1e  113  noJiy'leHHbIX  .n;aHHbIX 

( n i n j a s [ O J  . mi s s i onUr l )   ttenOJib3YIOTe.H  JJ;JI.H  oqepe.n;Horo  BbI30Ba  cpyHKQHH 

get JSON ( ) ' r.n;e eo3.n;aeTe51 ern:e OJJ;HO o6ern:aHHe, KOTopoe B KOHel.J:HOM HTore JJ;OJI)K

HO  eo.n;ep)KaTb entteOK 3�aHHH,  BbIIIOJIHeHHbIX  eaMbIM  H3BeeTHbIM  HHHJJ;351.  A noeKOJibKY H 3TO 3a.n;aHHe OKa3bIBaeTe51 aeHHXpOHHbIM ,  TO 3apaHee HeH3BeeTHO, eKOJib

KO BpeMeHH noTpe6yeTe51 AJI51 ero BblIIOJIHeHH51. noaToMy BblfIOJIHeHHe reHepaTopa npttoeTaHaBJIHBaeTe.H H  Beeb npoQeee IlOBTOp51eTe51 eHOBa . 

.ll:aHHbIH npoQeee  IlOBTOp.HeTe.H .n;o  Tex nop,  IlOKa B  reHepaTope  HMeIOTe.H  aeHHxpoHHbie 3a.n;aHH.H.  PaeeMoTpeHI-IbIH 3.n;eeb np11Mep oKa3aJie.H 6oJiee eJIO)KHbIM,  'leM 

npeJJ;bIJJ;yuIHe, HO OH npttMel.J:aTeJJeH TeM ,  l.J:TO  Hal'JI.H,ll;HO JJ;eMOHeTp11pyeT MHOroe H3 

Toro, 'ITO Bbl y)Ke 3I-IaeTe,  B TOM �1HeJie eJie.n;y1orn;ee . 

•  <I>yma:J;HH HBJUIIOTCH o6'beKTaMH BbICmero nopH).J;Ka. 0.n;Hy cpyHKQHIO MQ)K

HO  nepe.n;aBaTb  B  Ka<IeeTBe  apryMeHTa  ;_i;pyroii  cpyttKIJ;HH  (B  .n;aHHOM  e;1riae  -

a s yn c  ( )  ) . 

•  <I>yuK�HH-reuepaTopb1.  B  .n;aHHOM  np11Mepe  ttenoJib3yeTe.H  HX  enoeo6HoeTb npttoeTaHaBJIHBaTb H  B0306HOBJI51Tb BbIIIOJIHeI-IHe. 

•  06eni;aHHH. 0HH IIOMOraIOT B pa6oTe e  aeHHXpOHHbIM KOJJ;OM. 

•  06paTHhie BhI30BhI. B o6ern;aHH.HX MO)KHO pertteTpttpoBaTb cpyHKQHH o6paT

Horo Bbl30Ba, 3anyeKaeMbie nptt BbIIIOJIHeHHH  HJIH  OTKJIOHeHHH o6ern:aHHH. 

•  CTpeJIO'IHbie  c}>yuK�HH •  .ll:JI.H  o6paTHbIX  BbI30BOB  np11MeH.HIOTe.H  eTpeJioq

Hbie <PYHKIJ;HH B eHJIY HX npoeTOTbI. 

•  3aMbIK.aHHH. 11TepaTop,  qepe3 KOTOpbIH oeyn�eeTBJI51eTe51 ynpaBJieHHe reHepaTopoM,  eo3.n;aeTe51  B  cpyttKQHH  a s ync ( )  H  eTaHOBHTe.H  .n;oeTyIIHbIM  <Iepe3 

3aMbIKaHH51 B <PYHKQH51X o6paTHbIX BbI30BOB o6ern:aHHH. 

11TaK, paeeMoTpeB Beeb ynoM.HttyTbIH BbIIIIe npoIJ;eee, OIJ;eHHM, HaeKOJibKO 6oJiee H351UJ;Hb!M  OKa3bIBaeTe51  KOJJ;,  peaJIH3)'IOII�HH  Hexo.n;Hyio  JIOrHKY  Hamero  npHJIO)Ke

HH51.  B  <JaeTHOeTH, paeeMoTpttM eJie.n;y1orn:11i1 cpparMeHT Ko.n;a: get JSON ( " da t a / ninj as . j son" ,  ( e r r ,   ninj as )  =>  { 

i f ( er r )   { 

consol e . log ( " Error  fetching  n i nj a s " ,   e r r ) ; return; 

get JSON ( n inj as [ O J  . mi s s ionsUrl ,  ( er r ,   m i s s i ons )  =>  { 

i f  ( e r r )   { 

consol e . log ( " E r ror  locat ing  ninj a  m i s s i ons " ,   e rr ) ; return; 

cons o l e . log ( m i s s sions ) ; 

} ) 

} )  ; 
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BMeCTO CMeCH orrepaTopoB yrrpaBJieHHJI  IIOTOKOM BbinOJIHeHHJI rrporpaMMbl H 

o6pa60TKll OUIH60K H HeCKOJibKO c6ttsa10m.ero c TOJIKY K0,11,a B KOHeqHoM cqeTe rro

JiyqaeTCJI HeqTo cJie,11,YJOm.ee: 

a s ync ( funct ion* ( )   { 

t r y   { 

canst  n i n j a s =  yield  getJSON ( " dat a lninj as . j son " ) ; canst  mi s s i ons =  y i e l d   getJSON ( ninj as [ O J  . mi ss i onsUrl ) ; catch ( e )  

I I   npoxsornna  OillH6Ka 

} 

} )  ; 

B IIOJiyqeHHOM KOHeqHoM pe3yJihTaTe coqeTaIOTCJI rrpettMYm.ecTsa CHHxpom10-ro H anIHXpOHHOro K0,11,a. lfa CHHXpOHHOro K0,11,a B351TO rrpettMym.ecTBO rrpocTOTbl 

,11,JIJI IIOHHMaHHJI H B03MO)KHOCTb IIOJib30BaTbC51 BCeMH CTaH,11,apTHblMH MeXaHH3Ma

MH yrrpaBJieHHJI IIOTOKOM BbIIIOJIHeHHJI rrporpaMMbl  H  o6pa60TKH  OUIH60K,  B TOM 

qHcJie 6JioKaMH orrepaTopos t ry/ cat ch. A H3 acttHxpoHHoro Ko,11,a B3JITO rrpettMYm.ecTBO He6JI0Kttpy10m.ero xapaKTepa, 6Jiaro,11,ap51 KoTopoMy BhIIIOJIHeHHe npttKJia,11,

Horo  K0,11,a He  6JIOKHpyeTC51 B OiKH,11,aHHH 3aBepUieHH51 ,11,JIHTeJibHOH aCHHXpOHHOH 

orrepal\HH. 

6 .4. 1 .  AcMHXPOHHb1e <t>YHKL\'1'1 e nepcneKTMBe 

06paTHTe BHHMaHHe Ha TO, 'ITO HaM rro-rrpeiKHeMy rrpHX0,11,HTCJI TIHCaTb rna6JIOH

HhIH  K0,11,  H  pa3pa6aThIBaTh  cpyHK�HIO  a s  ync ( ) ,  o6pa6aTbIBaIOlll,YIO  o6em.aHH51  H 

3arrpaUIHBaIOlll,YIO  3Ha'IeHH51 y reHepaTopa.  I1  XOTJI ary ¢YHKI..\HIO ,11,0CTaTO'IHO Ha

IIHCaTb Jlllllib 0,11,HH pa3  H  3aTeM  IIOJib30BaTbC51  eIO  He0,11,HOKpaTHO  B  npttKJia,11,HOM 

K0,11,e, 6bIJIO 6b! em.e JIY'IUie, eCJIH 6bI HaM B006IIIe He tty)KHO 6hIJIO 06 3TOM .LcyMaTb. 

Co3,11,aTeJI11javaScript snoJIHe oco3HaIOT noJib3y, KOTopy10 npttHOCHT co•1eTaH11e re

HepaTopos H o6emaHHH ,  H II03TOMY OHH CTpeMJITCJI ynpoCTHTb 3a,11,aqy pa3pa6oTqH

KOB, BCTpattBaJI B 513hIK Herrocpe,11,CTBeHHYJO IIOMePiKKY TaKoro CO'IeTaHHJI. 

,ll;JIJI rro,11,06HbIX CJiyqaeB IIJiaHttpyeTCJI BHe,11,pHTb BJ avaScript ,11,Ba HOBhIX KJIIOqe

BbIX CJIOBa,  a sync H  awa i t ,  HCKJIIO'IaIOlIJ,He IIOTpe6HOCTb IIHCaTh rna6JIOHHbIH K0,11,. 

B He,11,aJieKOH rrepcneKTHBe Mbl CMOiKeM IIHCaTh K0,11,, aHaJIOrH'IHblH CJie.LcyIOlIJ,eMy: ( async  funct i on  ( )  { 

t r y   { 

const  ninj a s =  await  get JSON ( " datalninj a s . j son " ) ; const  m i s s i ons =  await  getJSON (mi s s i ons [ O J  . mi s s ionsUrl ) ; consol e . l o g ( m i s s i ons ) ; 

catch ( e )   { 

console . lo g ( " E rror :  " 

e ) ; 

} 

} )  ( )  
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Kmoqenoe CJIOBO  a s ync, ynoTpe6;rneMoe  nepe;�  KJIIoqenhIM CJIOBOM  function, cneQMaJlbHO yKa3bIBaeT Ha TO, qTo B ,L(aHHOH cpyHKQMM MCllOJib3YIOTCR aCMHXpoHHhie 3Haqemrn,  M  Be3,L(e  B  npttKJia,L(HOM  KO.L(e,  r,L(e BhI3bIBaeTCR  acttHxpomrne 3a,L(aHtte, pa3MemaeTcR KJI10qenoe cJioBo  awa i t ,  yKa3brna10mee m-1TepnpeTaTopy JavaScript Ha TO, qTo pe3yJihTaTa cJie�eT mim,L(aTb 6e3 6JioKttpoBKH. B cpoHOBOM pe)lmMe npo

HCXO,L(MT Bee, qTo o6cy)l()l;a.nOCb paHee B 3TOH mane, HO Tenepb HaM He nptt,L(eTCR 06 

3TOM BOo6me 6ecnoKOHTbCR. 

npMMe"laHMe 

A01 HxpoHHb1e  cj>yHKu,1111  noRBRTCR  a  c11eAY10LLJ,eM  BbtnyCKe JavaScript.  B  HacroRLLJ,ee s peMR O H l1  He nOAAep>f<11BalOTCR B 6pay3epax, HO ec1111 Bbl  >f<e11aere BOCnO/l b30BaTbCR 

aCl1 HXPOH H blMl1 cj>yHKU,11RMl1 B  CBOeM  KOAe,  MO>f<eTe  CAellaTb 3TO  c  nOMOLLl,blO TaKl1X 

rpaHcn1111Rropos, KaK Babel 1111 11  Traceu r. 

PeaaoMe 

Ilo.L(Be,L(eM KpaTKHH HTor ToMy, qTo Bbl Y3HaJIH H3 3TOH rnaBbI. 

•  feHepaTOpbl RBJIJUOTC51 <PYHKUMRMH, reHep11py10IQHMH nocJie,L(OBaTeJihHOCTH 

3HaqeHMH, HO He nee cpa3y,  a no 3anpocy. 

•  B OTJI11q11e OT cTaH,L(apTHhIX ¢YHKUMH, reHepaTOpb1 Moryr npHOCTaHaBJIHBaTh M B03o6HOBJIRTh cBoe BhinOJIHe1-me. KaK TOJihKO reHepaTop ccpopMnpyeT 3HaqeHtte, OH npttOCTaHOBHT CBOe BbinOJIHeHHe, He 6JIOKHPYR OCHOBHOH nOTOK 

HCilOJIHeHHR H TepneJIHBO O)l(H,L(aR CJie�IOIQero 3anpoca. 

•  feHepaTop o6bRBJHieTCR yKa3aHHeM 3HaKa 3Be3,L(OtIKH  ( * )  nocJie KJIJOqeBoro CJIOBa  fun ct ion. B TeJie reHepaTopa HCllOJib3YeTCR  HOBOe KJIIQqeBoe CJIOBO 

yie ld, B03Bpama101Qee 3HaqeHHe  H  npttOCTaHaBJIMBaIOU(ee BbinOJIHeHMe re

HepaTopa. Eom )Ke Tpe6yeTcR 3anpocttTh 3Haqe1-me y .L(pyroro reHepaTopa, TO 

B TeJie reHepaTopa yKa3brnaeTCR onepaTop yield* . 

•  B  pe3yJihTaTe  BhI30Ba  reHepaTopa  C03,L(aeTC51  o6beKT·wrepaTop,  qepe3  KO

TOpbIH  MO)l(HO yrrpaBJIRTb  rrpoueccoM  BbinOJIHeHMR  reHepaTopa.  3Ha•IeHM51 

3anpaumsa10TcR  y  reHepaTopa  c  noMO!QhIO  MeTo,L(a  next ( ) ,  BhI3brnaeMoro 

,L(JIR HTepaTopa, a BhI3hIBaR MeTO,L( t hrow ( )  Toro )Ke caMoro ttTepaTopa, MO)l(

HO  ,L(a)l(e  reHepttpoBaTb MCI<JIIOqe1-1He  ,L(JIR  re1-1epaTopa.  c  IlOMOH(bIO  MeTO,L(a next ( )  MO)l(HO Tal{)l(e nocbrJiaTb 3Ha'-IeHHR re1-repaTopy. 

•  06eIQaHMe CJiy)l(MT 3anoJIHMTeJieM pe3yJibTaTOB BblqMcJieHMH. OHO rapai-ITHpyeT,  qTo  pe3yJibTaT BblqHCJieHHH  (rnaBHblM o6pa30M, acHHXpOHI-IblX)  B  KO

He'-IHOM  MTOre  CTaHeT  M3BeCTeH.  06eIQaHHe  MO)l(eT  6hITb  BbinOJIHeHO  MJIM 

OTKJIOHeHo, H nocJie 3TOro HHKaKHX H3MeHeHHH B ero COCT051HHH 6oJihllle He rrpe,L(BM,L(MTC51. 

•  06em:amrn 3HaqnTeJihHO yrrpoIQaIOT pa6ory c acttHxpoHHhIMH orrepaUHRMM. 

B qacTHOCTM, rrocJie,L(OBaTeJibHOCTM He3aBMCMMhIX aon1xpoHH1>1x maroB MO)l(

HO 6e3 Tpy,L(a BbinOJIHHTb, CBR3b!BaR o6eIQaHMR B JJ,ellO'-IKY c IIOMOlU:blO MeTO,L(a 
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then ( ) .  flapairneJihHOe BbIIlOJIHem1e HeCKOJibKHX rnaroB MO)l(HO TaK)l(e 3Ha

�mTeJibHO ynpocTHTh c noMOIUhIO MeTo,[J;a Promi s e . all ( ) . 

•  feHepaTopb1 H 06ern:amu1 MO)l(HO coqeTaTb BMecTe, qT06b1 pa6oTaTb c ac11ttxpom-1hIMH onepaQmIMH TaK)l(e rrpocTO, KaK l1  c CHHXpOHHbIM KO,[J;OM. 

Ynpa>KHeHMH 

1 .   KaKne 3Ha qeHHJJ. rrpttM)'T rrepeMeHHbie a 1-a 4 nocJie BhIIlOJIHeHHR rrp11Be,[J;eH

HOro HH)l(e cpparMeHTa KO,[J;a? 

funct i on*  EvenGenerat or ( )  { 

let  num  =  2 ; 

whi l e  ( t rue )  { 

y i e l d   num; 

num  =  num  +  2 ; 

let  generator =  EvenGenerato r ( ) ; 

let  a l  

generator . next ( )  . value ; 

let  a2 

generator . next ( )  . value ; 

let  a3 

EvenGenerator ( )  . next ( )  . value ; 

let  a 4  

generator . next ( )  . va lue ; 

2.  KaKHM OKaMeTCR co,[!;ep)l(ttMoe Macc11Ba ninj as rrocJie BhIIlOJIHeHHR rrp11Be

,[J;eHHoro HH)l(e cpparMeHTa Ko,[J;a?  (lloac1az:nw: rro;:zyMaihe, KaK opraHH30BaTb Ql1101 for- o f  c IIOMOIUbIO QHKJia whi le.) 

funct i on*  Ninj aGenerator ( )  { 

y i e l d   " Yoshi " ; 

return  " Hattor i " ; 

yie l d   " Hanzo " ; 

var  n i nj as =  [ ] ; 

for ( let  n i nj a  o f   Ninj aGenerator ( ) )  { 

ninj a s . push ( n i nj a ) ; 

ninj as ; 

3.  KaK11e 3HaqeHHR rrpHMyr nepeMeHHhie a l-a2 rrocJie BhIIIOJIHeHHR rrp11Be,[J;eH

Horo HH)l(e cpparMeHTa 1<0,[J;a? 

funct i on*  Gen ( va l )  { 

val  =  y i e l d   val  *  2 ; 

y i e l d   va l ; 

let  generator =  Gen ( 2 ) ; 

l e t   al 

generator . next ( 3 )  . va l ue ; 

let  a2  =  generator . next ( 5 )  . va l ue ; 
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l/acm'b II.  IlpeacmaeJte'l{,ue o  rfty'l{,'}c,'lf,U.flX 

4.  KaKHM OK<l)J(eTC51  pe3yJibTaT BhIIlOJIHeHHH npwne,n:enHoro HH)Ke  ¢parMeHTa Ko,n:a? 

const  promise =  new  Promi s e ( ( re s o l v e ,   rej ect )  =>  { 

rej ect ( " Hattor i " ) ; 

} )  ; 

promise . then ( va l   =>  a lert ( " Succe s s :  "  + va l ) ) 

. catch ( e   =>  a lert ( " E rror :  "  +  e ) ) ; 5.  KaKHM OKa)KeTcH  pe3yJibTaT BhIIlOJIHeHHH npwne,n:eHHoro HH)Ke  ¢parMeHTa Ko,n:a? 

const  promise =  new  Promi se ( ( re s o l ve ,  reject )  =>  { 

resolve ( " Hattori " ) ; 

set T imeout (  ( )  =>  rej ect ( " Yoshi " )  ,  5 0 0 )  ; 

} )  ; 

promi se . t hen ( va l   =>  a l e rt ( " Succe s s :  " + va l ) ) 

. catch ( e   =>  a l e rt ( " Error :  " +  e ) ) ; 







H ccJleaoeauue 

o6oexmoe 

u ynp()'l{euue xoaa 

TaK,  pacCMOTpeB oco6eHHOCTl1 cpyHKU:HH, npo,u;OJDKHM Hame HCCJie

,ll;OBaH11e 5I3hIKa JavaScript, y,a;eJil1B np11CTaJibHOe BI-IHMaH11e OCHOBaM  o6neK

TOB B rnaBe 7. 0 TOM, KaK ynpaBJIRTh ,u;ocrynoM K ofrheKTaM 11 KOHTpoJI11poBaTb HX COCT05IHl1e c IlOMOllJ:bIO MeTO,[I;OB IIOJI)''-IeHl151 11 ycTaHOBKH, a TaIOKe rrpoKCl1-o6neKTOB, OTHOC5lllJ:HXCR K  coBepmeHHO HOBOMY THrry o6neKTOB B JavaScript, pe'-Ih rroH:,a;eT B rnaBe 8. A B  rnaBe 9 MhI paccMOTp11M KOJIJieKu;1111, B TOM '-IHCJie Tpa,a;11u;110HHbie MaCCHBhI 11 TaK11e COBepmeHHO HOBbie THIIbI KOJIJieKQl1H, KaK 

OTo6p(l)l(eHH5I 11 MHQ)KeCTBa. 

TiocJie 3TOro B rnaBe 1 0  MhI rrepeM:,u;eM K pacCMOTpe1-11110 peryJIRpHbIX BbIpa)J{eHHH. 113 3TOH  rnaBhI  Bbl Y3HaeTe,  '-ITO  3a,a;a'-IH ,  MR pemeHHR  K0Topb1x paHbllie Tpe6oBaJIOCb HeMaJIO KO,a;a,  MO)J{HO  CBeCTH K ,ll;IO)J{l1He orrepaTopoB, ecJIH yMeJIO I10Jlb30BaTbC5I peryJIRpHbIMH Bbip(l)l(eHl151MH B JavaScript. 

11,  HaKOHeu;, B rnaBe 1 1  6y,a;eT rroKa3aHo, KaK CTPYK'YPHPOBaTb rrpttJIO)J{e

HHR Ha JavaScript B 6oJiee KOMIIaKTHbie, xopomo opraHH30BaHHbie cpyHKI.1;110HaJibHhie e,a;HHl1IJ;bl, Ha3bIBaeMbie M0,1J;YJl51Ml1. 















06oeKm1-laR opueumay,M 

c 

B  3TOlil  rnaee ... 

•  l1CCJIC).l.OBam1e npoTOTHilOB 

•  Ilp11MeHCHMC <f?yiiKn11ii B Ka'ICCT�e KOHCTp)'KTopoB 

ii  Pacll.mpem:ie o6neKTpB c  noMomhIO npOTOT11.nos 

•  J136e)J(aH11e TMTIH'IHbIX cKpbITbIX npemITCTBHM 

•  IlocTpoeHHC KJiaCCOB cpe;11.CTBaMH HaCJIC).l.OBaHH.H 

Mb1 BbIHCHHJIH, 'ITO cpyttKn1111 RBJIRIOTc.si: 06neKTaM11 BbICIIIero nop.si:;11.Ka 11 oKa3bIsa10TcR Heo6bIKHOBCHHO yttHBepcaJibHbIMH H IlOJIC3HbIMl1 BJ avaScript 6Jiaro;11.ap.si: 3a

MbIKaHH5IM, a cpyttKn1111-rettepaTOpbl  MO)J(HO 3cpcpeKTHBHO CO'ICTaTb c 06eu1,aHH5IMl1 

)1.JI51  pa3peI1ICHl151 3aTpy;11.HCHHH,  CB.H3aHHbIX c  aCHHXpOHHbIM K0)1.0M.  11  Tenepb  Mbl rOTOBbI nepettTH K  pacCMOTpeHHIO npoTOTHIIOB o6'hCKTOB - eIIJ,e 0)1.HOrO  Ba)J(HOro 513hIKOBoro  cpe)1.CTBa JavaScript. 

Ilpomomun - 3TO o6neKT, KOTOPOMY MO)J(HO nop)"IHTh nottcK KOHKpeTHOro csoH:

CTBa. IlpoTOTHIIbl 51BJI.HIOTC.H y)1.o6HbIMl1 513bIKOBblM11 cpe)1.CTBaMH ;11.JI.H onpe)1.CJICHl151 

CBOHCTB H cpyHKnHOHaJibHblX B03MO)KHOCTCH ,  KOTOpbIC aBTOMaTH'ICCKH CTaHOBfITCfl 

;11.ocrynHhIMH ;11.JIR .a;pyr11x o6'beKTOB. OH11 cJiy)KaT TOH )KC neJI11, 'ITO 11 KJiaCChI B Tpa)1.11-n110HHhIX 06neKTHo-op11eHT11poBaHHhIX R3hIKaX nporpaMMttpoBaHttR. Ee3ycJIOBHO, B JavaScript npoTOTHIIbl np11MCH.HIOTC.H,  rnaBHbIM o6pa30M,  ;11.Jlfl HaIIHCaHtt.H K0)1.a  B 

06'bCKTHO-optteHTttpoBaHHOM CTHJIC,  aHaJIOrH'IHO, XOT.H  11  He  IIOJIHOCTbIO COOTBCT

CTBYIOIIJ,ero  Ko.a;y,  Han11caHHOMY Ha 6oJiee Tpa)1.11nttoHHbIX,  OCHOBaHHbIX Ha KJiaccax H3hIKax spo.a;ejava HJitt C#. 
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T./acm'b III.  Hcou:ooeauue o6MKmoe u ynp1J11£1-t'ue 'ICOOa 

B 3TOtt rnaBe MbI TIIIaTeJihHO 11ccJie.zzyeM np11ttu11n ,n;ei1:cTBI1.H npoTOTttnos, Bhrn:c

HHM 11X CB513b c  cpyttKUI15IMI1-KOHCTPYKTOpaMH H nOKa)l(CM, KaK HMHTHPOBaTb HCKO

TOpbie 06beKTHO-op11eHTHPOBaH1-Ibie cpe,n;CTBa, 3a•rncry10 npHMCH.HCMbIC B ,n;pyr11x, 6oJiee Tpa,n;HQI10HHbIX 06'beKTHo-op11eHTHpoBaHHblX 513bII<ax nporpaMMHposaHH.H. 

Mb1 Ta101<e paccMoTpttM ttosoe ,n;JI.HJavaScript KJIJOqeBoe CJIOBO c l a s s ,  KOTopoe no3BOJrneT 6e3 oco6oro Tpy,n;a HMHTttpoBaTh KJiaCCbl H HaCJIC,ll;OBaHHe, XOT5I H He ,n;aeT 

B03MO)J(HOCTI1 peaJIH30BaTb IlOJIHOQeHHbIC KJiaCCbl B JavaScript.  I1TaK,  rrp11cryn11M 

K 11CCJie,n;oBaHHIO rrpoTOTHIIOB. 

3HaeTe n1.1 Bbl? 

KaK n posep111Tb, AOCTynH O  11111 06beKTY KOH Kpernoe csoJ'.;icTBO? 

no4eMy u,en04Ka npOTOTlllnOB 111MeeT oco6oe 3 Ha4eH111e AflR ¢YHKU,111 0Hll1POBaHll1R 06beKTOB s JavaScript? 

V13MeHRIOT 11111  K11aCCbl, BBeAeHHble B CTaHAaPT ES6, ¢yHKU,1110H 111 posaH 111 e o6beKTOB B 

JavaScript? 

7. 1 .  06�ee npeACTaeneHMe o npoTOTMnax 

06'bCKTbl B JavaScript 51BJI.HIOTC51 KOJIJICKQH51MH HMCHOBaHHbIX CBOHCTB co 3Ha�re

HH51MH. HanpttMep, HOBbie o6'beKTbl MO)J(HO 6e3 oco6oro Tpy,n;a C03,n;aTb, BOCIIOJib30-BaBIIIHCb JIHTepaJibHOH cpopMOH 3aIIHCH o6'heKTa CJie,n;yJOIQI1M o6pa30M: let  obj  =  { 

np11CBOl1Tb npocroe 3H34eH11e 

propl :  1 , 

prop2 :  funct ion ( )  { } , 

np11ceo11rb 4>YHK411io 

prop3 :  { l 

np11ceo11rb APvroi1 o6beKT 

KaK s11,n;11Te, CBOttcrnaM o6'beKTOB MO)J(HO np11cBa1rnaTh npocThie 3HaqeHH.H ( ttanp11Mep,  q11cJIOBb1e  HJIH CTPOKOBb1e) ,  cpyttKQHH  11  ,ll;a)J(e  ,n;pyrtte  o6'beKThI.  KpoMe Toro, CBOHCTBa, np11csa1rnaeMhie o6'beKTy, MO)J(HO JierKO H3MCH5ITb H y,n;aJI.HTb 6Jiaro

,n;ap51 BbICOI<OH CTeneHH ,ll;HHaMHqHOCTH 513bIKaJavaScript, KaK IIOKa3aHO HH)J(e. 

B ceoi1cree propl coxpaH11erc11 npocroe 411Cno 

obj . propl  =  l ; 

obj  . propl  =  [ ]  ; 

np11ceo11rb 3Ha4eH11e coeepweHHO APvroro r11na (e A3HHOM cny4ae - Macc11e) de lete  obj  . prop2 ; 

YAan11rb ceoi1creo 113 06beKTa 

06'beKTbl MO)J(HO ,ll;a)J(e ,n;onOJIH.HTb coseprneHHO HOBblMI1 CBOHCTBaMH: obj . prop4  =  " He l l o " ; 

Ao6ae11rb coeepweHHO Hosoe ceoi1creo 

B pe3yJihTaTe Bcex 3THX s11,n;o113MeHeH11H paccMaTp11saeMhitt 3,n;ecb npocToi1: o6'beKT OCTaHeTC51 B CJIC.lzyIOIIICM COCT051HHH: propl :  [ ] , 

prop3 :  { } , 

prop4 :  " He l l o " 

} ; 
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Tiptt  pa3pa6oTKe  rrporpaMMHOro  o6ecrre'leHml  CJie;zyeT  CTpeMHTbOI  K  TOMy, 

'IT06bl He H3o6peTaTb KOJieco ll ITOBTOpHo HCITOJib30BaTb KO,ll, KaK MmKHO 6oJibllle. 

0,ll,HOH ll3 cpopM ITOBTOpHoro HCITOJib30BaHH.H KO,ll,a, ITOMOraIOrn;eH: TaIOKe B opraHH3aIJ,Hll rrpttKJia,ll,HblX rrporpaMM, CJIY)l(HT 'H,(],c.rte008a1iue, paclllttp.HIOrn;ee B03MO)l(HOCTH 

O,ll,Horo o6beKTa B ,ll,pyroM. B  .H3b1Ke JavaScript HacJie,ll,oBaHtte peaJitt3yeTc.H nyreM 

C03,ll,aHH.H npoTOTHIIOB. 

Co3,ll,aHtte  rrpoTOTHITOB  orrttpaeTc.H  Ha  npocToH:  rrpttHu,ttrr.  Y  Ka)l(,ll,Oro o6beK

Ta MO)l(e'f 6b1Tb CCbIJIKa Ha  CBOH  npomomun,  T.e.  o6beKT,  B  KOTopoM 6y,ll,eT BbIITOJI

H.HTbC.H  ITOHCK KOHKpeTHOro CBOHCTBa,  eCJill  OHO OTCYTCTByeT y caMoro o6beKTa. 

Tipe,ll,CTaBbTe, 'ITO Bbl yqacTByeTe B BHKTOpttHe ll ee Be;zyrn;ttH: 3a,[l,aeT BaM Borrpoc. 

EcJIH Bbl 3HaeTe OTBeT, TO OTBe'laeTe cpa3y, a ecJiu He 3HaeTe, TO o6parn;aeTecb 3a no

MOIJJ;bIO K coce,[l,HeMy yqacTHHKY BHKTOpttHbl. I1MeHHO TaK ll ,[l,eHCTBYJOT rrpoTOTHITbl. 

B Ka'leCTBe npuMepa paccMoTpttM KO,ll, tt3 JIHCTHHra 7. 1 . 

n&.tcntHr 7. 1 . c noMOL14blO npoTOTMnOB OAHM o6'beKTbl MOryT nony'laTb AOCyYn K csoillcTsaM APYrMX o6'beKTos 

const  yoshi  =  {  s ku l k :   t rue  } ; 

� 

C03A3Tb TPH o6'beKTa, K3lf!Ab1H 

const  hattori  =  {  snea k :   t rue  } ; 

co CBOHM CBOMCTBOM 

06beKry yoshi AOtrynHO TOnbKO 

const  kuma  =  {  creep :  t rue  } ; 

ero co6creeHHoe ceoi1creo skulk 

3aAaTb OAHH o6beKT B Ka'lecree 

assert ( " s kulk"  in  yoshi ,  "Yoshi  can  s ku l k" ) ; nporor11na APvroro o6beKra, 

as sert (  1  ( " sneak"  in  yoshi ) ) ,   " Yoshi  cannot  sneak" ) ; Bbi3eae MeTOA 0bject . 

a s sert ( !  ( " creep"  in  yoshi ) ) ,   " Yoshi  cannot  creep " ) ; setPrototypeOf ( )  

Obj ect . set PrototypeOf ( yoshi ,  hattori ) ; 

Ecn11 ycraHOBHTb o6beKr 

hattori e Ka'lecree nporonma 

assert ( " sneak"  in  yoshi ,  "Yoshi  can  now  sneak" )  ; o6beKra yoshi, ro ceoilcrea 

. 

. 

. 

o6beKra hattori craHyT AO· 

assert ( !  ( " creep"  in  hattori ) )   " Hattori  cannot  creep" ) ; 

' 

. 

AJ1R o6beKra yoshi 

3aAarb o6beKT kuma e Ka'!ecree 

Obj ect . set PrototypeOf ( hat tori ,  kuma )  ;  �  npoTOTHna o6'beKTa B H3CTOR1!4HM MOMeHT CBOHCTBO 

ha ttori 

creep HeAOtrynHo AnR o6beK-

ra hattori 

assert ( " creep"  in  hattor i ,   " Hattori  can  now  creep " ) ; "-. 

assert ( " creep "  in  yosh i ,   " Yoshi  can  also  creep " ) ; Tenepb ceoilcreo creep Aocrvn-Csoilcrso creep AOtrynHo 11 AllR o6beKra 

HO AJ1R o6beKra hat tori 

yoshi 'lepe3 nporomn hat tori 

B tta'laJie ,ll,aHHoro npttMepa KO,ll,a c03,ll,aIOTC.H CJie;zy10rn;tte Tptt o6beKTa:  yosh i , hattori ll kuma. I1 K�OMY ll3 HUX ,ll,OcrynHO TOJibKO O,ll,HO CBOHCTBO HMeHHO :noro o6beKTa. B qacTHOCTH, o6beKry yoshi ,ll,OCTYfiHO TOJibKO csoH:cTBO s kul k, o6beKry hat tori - TOJibKO CBOHCTBO sneak, a o6beKry kuma - TOJibKO CBOHCTBO creep (pttc. 7. 1 ) . 

TiposepttTb,  HMeeTC.H Jill y o6beKTa ,ll,OCTYfi K KOHKpeTHOMY CBOHCTBy,  MO)l(HO c noMOIJJ;bIO onepau,tttt in. HanpttMep,  B pe3yJibTaTe BbIITOJIHeHtt.H onepau,tttt s kulk i n  y o s h i  B03Bparn;aeTc.H JiorttqecKoe 3Ha'leHtte t ru e ,  nocKOJibKY o6beKTY yoshi 

,ll,OCTYITHO CBOHCTBO s kulk, TOr,ll,a KaK B pe3yJibTaTe BbIITOJIHeHH.H onepau,ttu sneak i n  yoshi B03Bparn;aeTc.H Jiortt'lecKoe 3Ha'le1-me false. 
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const  y o s h i   =  {  skul k :   t r u e   } ; 

con s t   hattori  =  {  snea k :   t rue  } ; 

const  kuma  =  {  creep :  t rue  } ; 

hattori  , 

s k ul k :   t r u e  

snea k :   true 

creep :  • true 

P11c. 7.1.  nepBOHa4a/lbHO Ka>KAOMY 06beKTY AOCTynHbl TO/lbKO era co6CTBeHHble CBOHCTBa 

CchIJIKa Ha npoTOTHn B o6'heKTe JavaScript xpaHHTCJI B ero BttyTpettHeM cBoif

CTBe, K KOTopoMy HeJib35l Henocpe,a;CTBeHHO IlOJI�HTb ,a;ocryn l13 KO,ll;a, l1 Il03TOMY 

OHO 0603Hal.faeTC5l KaK  [  [protot ype ]  J .  il03TOMY ,ll;JIJI ycTaHOBKH npOTOTHilOB HC

IlOJib3yeTC5l  BcrpoeHHbIH  MeTO)l;  Obj ect . set PrototypeOf ( ) ,  KOTOpOMY B  Kal.fe

CTBe apryMeHTOB nepe,a;aIOTCJI ,ll;Ba o6'beKTa:  BTOpo:if 113 HHX 6y,a;eT CJiy>KHTb npOTO

THilOM nepBoro. TaK, ecJitt c,11;eJiaTb c11e.11;y10u�11:if BhI30B: Obj ect . set P rototypeOf ( yoshi ,  hat t o r i ) ; 

TO o6'bel<T hat tori 6y,11;eT 3a,11;aH B Kal.feCTBe npoTOTttna o6'beKTa yoshi. 

BcJIKHH pa3, Kor,11;a 3anpaumsaeTCJI 3Hal.fetttte cso:ifcTBa, KOTopoe OTcyrcTByeT y o6'beKTa yoshi ,  no11c1< aToro CBOHCTBa BbmOJIH5leTcJI B o6'heKTe hat tori. TaKttM 

o6pa30M ,  CBOHCTBO sneak o6'beKTa hat tori CTaHOBHTCJI ,[l;OCIYilHbIM •1epe3 o6'beKT 

yoshi (pttc. 7.2). 

con s t   yoshi  =  {  s k u l k :   t rue  } ; 

const  hattori  =  {  snea k :   true  } ; 

const  kuma  =  {  creep :  true  } ; 

Obj ec t . setPrototypeOf ( yo sh i ,   hattor i ) ; 

hat tori 

xuma 

s ku l k :   true 

snea k :   true 

creep :  t rue 

( ( prototype ] l 

B pe3yllbTaTe AOCryna 

06beKT hattori 3aAaerc51 

K CBOi1CTBy sneak A/l>l 

B KaYeCTBe npOTOTHna 06beKTa yoshi 

o6beKTa yoshi 003spa

L11aerc>1 norviYecKoe 3HaYeH1-1e 

true, HeCMOTPR Ha TO, YTO 3TO 

cso�crso orcyrcrsyer y o6beKTa yoshi 

P11c. 7.2. EC/11-1 rpe6yeTC51  AOCTyn  K  CBOHCTBy,  KOTOpoe OTCYTCTByer y 06beKTa, era  noHcK  Bbln0/1 H51eTc51  B  n porornne AaH HOra o6beKra.  B  AaHHOM  n p1-1Mepe C BOHCTBO  sneak  o6beKTa  hattori  CTaHOBl-1TCl'I  AOCTyn H blM  4epe3  06beKT 

yoshi, nOCKO/lbKY nepBblH 1-13 3Ti.1X 06beKTOB HB/lHeTCl'I n porornnOM BTOporo 
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To  )Ke caMoe MO)l(HO c�eJiaTh H c o6oeKTaMH hat tori H  kuma.  B qacTHOCTH, c noMOIQbJO  MeTo�a Obj e ct .  s e t PrototypeOf ( )  MO)l(HO 3a�aTh o6oeKT  kuma  B 1<aqecTBe npoTOTttrra o6oeKTa hat t o r i .  Ec;m 3aTeM 3anpocttTb y 06oe1<Ta hat tori CBOHCTBO, KOTopoe y Hero OTCYTCTByeT, OH nopyqHT HCKaTb ero CBOeMy npOTOTHTIY 

kuma. B �aHHOM CJIYqae cnoH:cTBO creep o6oeKTa kuma craHOBHTC.SI �ocryrrHhIM 06-he1<Ty hat tori (p11c. 7.3) . 

CJie��yeT oco6o rro�qepKHYJ'b, '-ITO rrpoTOTHII MO)l(eT 6hITb y BC.SIKoro o6'beKTa, a y rrpoTOTttrra o6oeKTa - cnoH: rrpoTOTHII H T.�. , B pe3YJibTaTe qero 06pa3yeTc.SI y,en(Jtt-1ca  npomomunoe.  ITottcK cnoH:cTBa BbIIIOJIH.SieTc.SI no nceH:  QerroqKe  H rrpeKparn;aeTc.SI TOJihKO rrocJie Toro, KaK 6y�yr rrponepeHbI nee rrpoTOTHIIbI. HarrpttMep, no 3arrpocy 3HaqeHH.SI CBOHCTBa creep y o6'beKTa yoshi IIOHCK 3TOro CBOHCTBa HHH:QHHpyeTC.SI CHa'-laJia B o6oeKTe yoshi ' KaK IIOKa3aHO Ha pttc. 7.3. A TIOCKOJibKY �aHHOe CBOHCTBO 

OTCY'fCTByeT y o6oeKTa yoshi , TO IIOHCK rrpo�OJI)l(aeTC.SI B ero npoTOTHne hat tori. 

Ho 11:  y rrpoTOTttrra hat tori �aHHOe CBOHCTBO oTcyrcTByeT,  noaTOMY rrottcK rrpo

�OJI)l(aeTCJ! B ero rrpOTOTHUe kuma , r.n;e OHO o6Hapy)l(tt:Baerc.SI B KOHeqHoM MTore. 

HTaK, ,n;aB o6rn;ee rrpe�cTaBJieJ-rne 0 MeXaHH3Me UOHCI<a KOHKpeTHbIX CBOHCTB no QerroqKe  npoTOTHUOB, UOKa)l(eM ,  KaK TIOJib30BaTbC.SI rrpoTOTHnaMH nptt C03�aHMH 

HOBbIX o6oeKTOB c IlOMOIQblO cpyHKQHH-1\0HCTPYKTOpOB. 

con s t   yoshi  =  {  s ku l k :   t rue  } ; 

const  hattori  =  {  snea k :   t rue  } ; 

const  kurna  =  {  creep :  true  } ; 

Obj e c t . s etPrototypeOf ( yoshi ,  hattori ) ; 

Obj ect . setPrototypeO f ( hattor i ,   kurna ) ; 

hat t o r i  

•  kurna 

s kul k :   true 

snea k :   true 

creep :  true 

[ [ prototyp e ]  

[ [ prototype ]  l 

B pe3ynbraTe AOCTyna K csoi-icrny creep AnS'i o6beKTa yoshi 

so3spa�aercs:i norwrncKOe 3Ha4eHvie true 

P111c.  7.3.  no111CK KOHKpeTHoro caoi:icTBa  n peKpa�aerrn,  KOrAa  ace n pororn nb1  111c4epnaHbl.  no  ccb111Ke  yoshi . creep  lll Hlll L\ill illPYeTcs:i  no111cK 

caoi:icraa creep cHaYa11a a o6beKTe yoshi, 3areM s o6beKTe hat tori 111, HaKOHel\, B 06beKTe kuma 

7  2 CoaAaHHe o6beKroe 1,1 nporor1,1nb1 

. 

. 

Co3,n;aTb HOBbitt  o6'heKT nporn;e  ncero  c noMOIQbJO onepaTopa,  no�o6Horo cJie

�JOrn;eMy: 

const  warrior =  { } ; 
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£/acm'b III.  HcG.!leaoeaHue o6oeKmoe u ynpa•u:nue Koaa 

B 3TOM onepaTope C03JJ,aeTCJI HOBbIH nycTott o6beKT, KOTOpbIH MmI<eT 6hITb 3a

TeM Hano;rneH CBOHCTBaMH c TIOMOlllhlO onepaQIIH npIIcBaIIBaHIIJI, KaK UOKa3aHo HlDKe. 

const  warrior =  { } ; 

wa rrio r . name =  ' Sa i t o ' ; 

war r i o r . occupat ion =  ' marksman ' ; 

Ho TeM, y 1<oro IIMeeTCJI onbIT o6beKTHo-opIIeHTIIponaHHoro nporpaMMHpona

HHH,  MO)l{eT  HeJJ,OCTaBaTb  IIHKancy;rnQIIH  II  CTpyKrypIIpoBaHIIJI,  COTIY'fCTBYIOlllHX 

noHJITIIIO KOHCTPYKTopa 1wacca 1<aK cpyHI<QIIII, cJipKalllett MR HHHQIIaJIH3aQIIH ofrheKTa B II3BeCTHOe HCXOJJ,HOe COCTOJIHHe. BeJJ,b eCJIH 6hI noTpe60BaJIOCb C03JJ,aTb He

CKOJibKO 3K3eMUJI51pOB o6beKTa OJJ,HOro H Toro )Ke THila, TO npHCBaIIBaHIIe MHOrHX 

CBOHCTB no OTJJ,eJihHOCTII oKa3aJIOCh 6h1 He TOJihKO TPYll.OeMKott, HO II He JIIIIlleHHOH 

OlIIH60K onepauIIett . .ll:JIJI 3TOH ueJIH Tpe6y10TCJI cpeJJ.CTBa, TI03BOJIJllOUIIIe o6beJJ,II

HHTh CBOHCTBa II MeTOJJ,hl J],JIJI o6'heKTOB KJiacca B OJI.HOM MecTe. 

I1 TaKOH MexaHII3M cyllleCTByeT n JavaScript, XOTJI OH H 3aMeTHO OTJIII'IaeTCJI no CBOett cpopMe OT aHaJIOrll'IHblX MexaHH3MOB B .n;pyr11x 513bJKax nporpaMMIIpoBaHHJI. 

Ka1< II B JJ.pyrIIx o6beKTHo-opIIeHTIIpoBaHHbIX H3bIKax nporpaMMIIponaHHJI npo.n;e Java II C++,  B JavaScript peaJIII30BaHa  onepaQIIJI new, npeJJ,Ha3HaqeHHM ;vrn  UOJIY

'leHIIJI 3K3eMnJIRpon  HOBbIX  o6oeKTOB  qepe3 KOHCTPYKTOpbI,  HO  B TO )Ke  npeMH B 

JavaScript oTcyrcrnyeT onpe,n;eJieHIIe KJiacca KaK TaKoBoe. BMeCTO aToro onepau11J1 

new npIIMe1-rneTcJ1 K cpyHKQIIII-KOHCTPYKTopy, 1<a1< noJICHHJIOCh B mane 3, IIHIIUIIIIPYH 

TeM caMbJM C03,ll;aHHe B naMJITH HOBOro o6'beKTa. 

Ho B npe.n;hlJJ,ylllIIX rnasax He noJICHHJIOCh, qTo y Ka)l{,ll;OH cpyHKUIIII IIMeeTCJI cno:i1 

o6'beKT-npOTOTIITI ' KOTOpblH aBTOMaTIIqecKII 3a,n;aeTCH B KaqecTBe npoTOTIIIla o6'beKTOB, co3,n;anaeMbIX c noMOlllhIO JJ,aHHott cpyHKl\IIII. PaccMoTpIIM 3TOT MexaHII3M Ha npIIMepe KOJJ,a II3 JIIICTHHra 7.2. 

m1cTHHr 7.2. Co3AaHHe Hoeoro o6beKTa c noMOU4blO MetoAa c nporotHnoM 

OnpeAe/IMTb <l>YHKL\MIO, KOTOpa11 HM'lero 

He Aenaer M HM'lero He eo3epa11.1aer 

funct i on  Ninj a ( ) { )  

Ninj a . prototype . swingSword 

funct ion ( )  { 

y KaJKAOH <l>YHKL\MM MMeeTCA BCTpoeHHblM 

return  t rue ; 

o6'bl!KT·nporonm, KOTOpblM MO>KHO 

} ; 

ceo60AHO BMAOM3MeHllTb 

con st  n i n j a l   = Ninj a ( ) ; 

Bb13earb <l>YHKL\MIO KaK 06b1'IHY10 <j>yHKL\MIO. 

assert ( ni nj a l   === unde f i ned, 

KaK noKa3b1eaer recr, np11 3TOM H1111ero 

"No  i nst ance  o f   N i n j a   created . " ) ; 

oco6eHHoro He npo11cXOAl1T 

const  ninj a2  = new  N i n j a ( ) ; 

Bbl3BaTb 4>YHKL\14IO KaK KOHCTPYKTOp. 

a s sert ( ni nj a2  & & 

KaK noKa3blBaer recr, npM 3TOM 

n i nj a2 . swingSword  & & 

C03Aaerc11 HOBblH 3K3eMn1111p 

n i nj a 2 . swingSword ( )  , 

o6beKra, no11Y11a10IJ.\MH MeTOA 113 

" Inst ance  exists  and  method  i s   callable . "   )  ; npororMna <l>YHKL\1111 
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B ;i:aHHOM rrp11Mepe Ko;i:a cttaqa;ia onpe;i:eJrn:eTcR cpyHKU:11R Ninj a ( ) ,  KOTopaJI, oqes11;i:tto,  tt11qero oco6eHI-roro He ;i:eJiaeT,  HO BhI3hIBaeTCR lJ:BYM51 cnoco6aM11. KaK 

06bJqJ-Ja51 cpyHKl�11R: 

const  ninj a l   = N inj a ( ) ; 

11 I<aK KOHCfPYI<TOp: 

const  ninja2  = new  N i nj a ( ) ; 

TiocJie C03,ll;aH1151 3TOH cpyHIOJ,1111 ei1 cpa3y )Ke Ha3HaqaeTCR HOBhIH o6beKT,  np11-CBa11saeMbIH ee 06beKry-npoTOT11ny, KOTOpbIH MO)l(eT 6h1Th pacnmpett no;i:o6Ho mo-6oMY ;i:pyroMY o6'heKry. B .1-�aHHOM CJ1yqae OH ;i:onoJIH5leT01 MeTo;i:oM swingSword ( ) CJie�IOIIJ;11M o6pa3oM: 

Ninj a . protot ype . swi ngSword  =  function ( )  { 

return  true; 

} ; 

,lJ;aJiee cpyHKU:11R Ninj a ( )  no;i:sepraeTcR nposepKe.  C1-i:a'1aJia aTa  cpy1-mu:m1 BhI3hIBaeTCR KaK o6hlqHaJI cpyHKU:1151, 11 pe3yJibTaT coxpam1eTCR B nepeMeHHOH ninj a l . 

Atta;i11311py51 TeJIO 3TOH cpyHKU:11M, MO)l(l-IO 3aMeTMTb, qTo OHa Boo6u�e H e  B03Bpaiu:aeT 3HaqeHne,  11  noaToMy 3Ha<1eH11e nepeMeHHOH n i n j a l ,  cKopee  scero,  ,ll;OJI)l(HO 

6b!Tb Heorrpe;i:eJieHHbIM (unde f ined) , 'ITO H ITO,ll;TBep)l(;i:aeT Ham TeCT. TioaTOMY OT 

cpyHKU:11M Ninj a ( )  ' KaKOH 6hI rrpocTOH OHa HM 6hIJia, MaJIO npoKy. 

3aTeM cpyi-mu:mi: Ninj a ( )  BbI3hIBaeTcR KaI< 1w'llcmpyKmop qepe3 orrepau:n10 new, 11 

B 3TOM 01yqae Bee npottCXO,ll;HT cosepmeHHO 11Ha<Je. ,lJ;aHI-Ia51 cpyHKU:1151 Bhl3bIBaeTCR 

CHOBa, HO Ha 3TOT pa3 B naMRTH co3,11;aeTC5l HOBbIH o6beKT, CTaHOB51IIJ;HHCJI ee KOH

TeKCTOM M ;i:ocryrrHbIH ITO CCbIJIKe thi s .  Pe3yJibTaT BbIITOJIHeHJ1JI orrepau;HH new B03-spaiu:aeTC51 B BH,ll;e CCbIJIKH Ha 3TOT HOBbIH o6beKT. I1 ,ll;aJiee nposepReTCR, co;i:ep)l(HT 

JIH nepeMeHHa51 ninj a2 CCbIJIKY Ha BHOBb C03,ll;aHHbIH o6beKT, a caM o6beKT - MeT0,11; swi ngSword ( ) ' KOTOpblH MO)l(HO Bhl3BaTb BITOCJie,ll;CTBH11. TeKYiu:ee COCTORHMe nptt

KJia)l;HOro Ko;i:a npttse;i:eHo Ha p11c. 7.4. 

KaK BH,11;11Te,  ITOCJie C03,ll;aHHR cpYJ-IKU:HH, ei1 Ha3HaqaeTCR HOBhIH 061,eKT,  KOTOpbIH rrp11csattsaeT01 ee CBOHCTBY protot ype. TiepsouaqaJibHO y 06'beKTa-npoToT11-rra 11MeeTCR e;i:ttHCTBeHHOe CBOHCTBO constructor' co;i:ep)l(aiu;ee o6paTHYJO CChIJIKY 

Ha ;i:aHH)'IO cpyttKJJ,HIO  ( Mb!  eiu;e BepHeMcR K csottcTBY con s t ructor ;i:a11ee B aTott rnase). 

Kor;i:a  cpyHI<U:H51  BhI3hIBaeTCR  KaK  KOHCTPyKTop,  HanpttMep,  B  onepau;tttt  new N i n j a ( ) '  TO  B  I<a<1ecTBe  npoTOTHna  BHOBb  C03,ll;aHHOrO  o6beKTa  3a;i:aeTCR  TOT 

o6beKT,  Ha  KOTOpbIH  ;i:eJiaeTC51  CCbIJIKa  B  npOTOT11I1e  cpyHKU:HH-KOHcrpyKTopa. 

B  ;i:aHHOM  npttMepe  rnoi1cTBO  N i n j a .  prototype  6hIJIO  pacurnpeHo  ;w  MeTo

;i:a  swing Sword ( ) ,  a  nptt  co3,11;aHHH 06be1<Ta ninj a2  B ero CBOHCTBe prototype yKa3aH  npoTOTHn  cpyHKU:HH  Ninj a .  CJie;i:oBaTeJihHO,  nptt nonhrTI<e  no1ryqttTh ;i:o

CTYfl K CBOHCTBY swingSword o6heI<Ta ninj a2  nottcK aToro cBoikTsa BhIITOJIH51eTc51 B  rrpOTOTMile  cpyHKJJ,HM Nin j a. 06paTHTe  BHHMaHHe  Ha TO,  qTo  MeT0,11;  swing Sword ( )  ;i:ocryneH  BCe.M o6beKTaM, co3,11;asaeMhIM KOHCTPYKTopoM o6beKTOB THna Nin j a. I1 TeM caMhIM o6ecneqnBaeTC51 TIOBTOpHoe HCTIOJlh30BaHHe Ko;i:a! 
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function  N i n j a ( ) { )  

N i n j a . prototype . swingSword 

function ( )  { 

return  t r u e ; 

) ; 

const  n i n j a2 

new  N i nj a ( ) ; 

Y KaJKAO� cpyHKL.l�H-1 

V!Meercsi nporn-

func t � on  N i n j a ( ) { }  

rnnHbl� o6beKT 

prototype : 

Y npornnrna ¢YHKL!VIVI V!Meercsi 

CBO�CTBO cons tructor, COAep)l(alJ.1ee 

o6paTHylO CCblnKY Ha ¢YHKL!VllO 

[  [ prototype J J 

swingSword 

funct i on ( )  {  } 

nporornn 

I 

06beKTa KOHCTpyKTopa 3aAaeTCS1 

B  KaYeCTBe  npornrnna BHOBb C03AaHHOro o6beKTa 

P11c.  7.4.  BCHKOl:i <l>YHKL\VIH  npH C03AaHHH Ha3Ha4aerci:i  HOBbil:i o6beKT-nporornn. A KOrAa OHa HCnO/lb3yeTCfl KaK KOHCTPYKTOp, TO 6  Ka4eCTse n porornna BHOBb C03AaHHOro 06beKTa 3aAaerrn n porornn 3TOl:i <j>yHKL\HH 

MeTo� swingSword ( )  HBJrneTCJI CBOMCTBOM npoTonma cpyttKQHH Ninj a ,  a He aK3eMrnrn:poB o6beKTa ninj a. floaTOMY BblJICHHM, qeM CBOMCTBa aK3eMilJI51pOB OT

;mqaIOTCJI OT CBOMCTB npoTOTJIIlOB. 

7. 2 .  1 . Csol1c1sa 3K3eMnns1pos 

Kor�a cpyttKQHJI BhI3hrnaeTCJI KaK KOHCTPYKTOP B onepaQHH new, B Kaqecrse ee KOHTeKcTa ycTaHaBJ111BaeTcJ1 HOBhIH aK3eMnJIRP o6beKTa. 3To 03HaqaeT, qTo, noMH

Mo �ocrynHOCTH CBOHCTB qepe3 npoTOTHil , HMeeTCH TaIOKe B03MO)f(HOCTb HHHI�Ha

Jll1311poBaTh 3Ha•IeHHJI HOBbIX CBOHCTB B cpyttKQHH-KOHCTPYKTOpe  qepe3 napaMeTp this. PaccM0Tp11M npttMep co3�amrn CBOHCTB TaKoro aK3eMnJIRpa o6beKTa B Ko�e 113 JIHCTHHra 7.3. 

funct ion  N i n j a ( )  { 

J 11or1111ecK11M 311a11eH11eM false 

this . swung =  f a l s e ; ....,___ 

C03AaTb nepeMeHHYIO 3K3eMn1111pa, 11H11411a1111311pyeMy10 

t hi s . swingSword  =  funct ion ( )  { 

return  ! thi s . swung ; 

I C03A3Tb MeTOA 

3Ha11eH11e 

3K3eM�llllpa, 

nepeMeHHOl1 

B03Bpa

3K3eMn1111 111

pa  aio11111H 

swung  o6paTHOe 

} ; 

Ninj a . prototype . swingSword 

funct i on ( )  { 

OnpeAe1111rb MeTOA nporor11na c reM H<e 

return  thi s . swun g ; 

11MeHeM, 'ITO 11 y MeTOAa 3K3eMn1111pa. 

} ; 

Ka KOH )t(e 113 HHX no11y1111T np11opHTeT? 
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const  n i nj a =  new  N i n j a ( ) ; 

a s sert ( ni nJ a . swingSword ( ) , 

" Ca l led  the  i nstance  method,  not  the  protot ype  method . " ) ; C03A3Tb 3K3eMnllRP o6beKra nma NinJa 11 y6eAMTbCR, '!TO 

3TOfO 3K3eMn11Rpa nepeonpeAe11HT OAHOMMeHHblM MeTOA 

CTp1rne,neHHbIH BbIUie KO,n O'leHb noXO)l( Ha KO,!]; II3 npe,!l;bI,!l;y�ero npHMepa B TOM 

OTHOUieHHII,  <ITO  MeTo,!l;  swing Sword ( )   onpe,ne;rn:eTCH  rryTeM  ero ,no6an11eHII5I  K 

cnottcTny prototype KOHCTPYKTopa: 

N i nj a . protot ype . swing Sword  =  func t i o n ( )  { 

return  t hi s . swung ; 

} ; 

Ho  aHanorwIHO HaahrnaeMhIH  MeTo,n  BBO,ll;IITCH  II  B TeJie  caMOH cj:>yHKQIIH-KOH

CTPYKTopa (BhI)l;eJieHo HII.IKe noJiy.1KIIpHbIM). 

function  N i nj a ( )  { 

this . swung  =  f a l s e ; 

this . swingSword  = function ( ) { 

return  ! this . swun g ; 

} ; 

06a  MeTO)l;a  onpe,neJI51IOTC51  TaK,  'IT06hI  OHII  B03Bpa�aJill  npoTIIBOnOJIO}l<Hhie 3Ha<IeH1151, no I<OTOpbIM MO.IKHO 6bIJIO 6bI pa3Jlll'-111Tb Bbl3bIBaeMblH MeTO,ll;. 

np111Me'taH111e 

B pea11bHOM KOAe 3Toro Ae11arb He peKOMeHAyerrn. B AaHHOM np11Mepe 3TO Ae11aercR 

1111 w b  Af1R roro,  4T06b1  npoAeM0Hcrp11posarb np11op11rer csoHcrs o6beKra. 

EcJIH BhinOJII·IllTh TecT, TO OH npoi1.zi;eT! 3To HarJIH)J;HO noKa3hrnaeT,  '-ITO <IJieHhI 3K3eMmrnpa ofrheKTa, coa,!l;aBaeMhie B KOHCTPYKTope, nepeKpbrna10T o.zi;HOHMeHHbie CBOHCTBa, onpe.zi;eJIHeMhie B npoTOTllne (pIIC. 7.5). 

B TeJie cj:>yttKUHII-I<OHCTPYKTopa KJIIO<IeBbIM CJIOBOM  this o6oaHa<IaeTcH cchIJIKa Ha  BHOBh co3,nam-1hIH  o6oeKT,  II  no<1TOMY  cnoiicTna,  BBe,nem·Ihie  B  KOHCTPYKTope, coa,naIOTCH Henocpe,ncTBeHHO MH HOBoro 3K3eMmrnpa o6beKra ninj a. A Kor,na Tpe6yeTC51 ,noCTyn I< CBOHCTBY swi ngSword o6beKTa ninj a, TO o6xo,!l;MTh nc10 ueno'-IKY 

npoTOTIInon He HpKHO (cM. p11c. 7.4) . CnottcTBO, coa,naHHoe B KOHcrpyI<Tope, cpaay 

)Ke 06Hapy.1K11BaeTC5I II B03Bpa�aeTC51, KaK nOKa3aHo Ha p11c. 7.5. 

11a 3Toro  BhITeKae-r HHTepecHhIH no6o'-IHhIH ::1cpcpeKT.  B  Ka<IeCTBe  np11Mepa Ha p11c.  7.6 noKaaaHo  cocTOHHHe  npm01a,nHoro 1<0,!l;a,  B KOTopoM C03,!l;aHhI Tp11 3K3eMnJIHpa o6oeKTa ninj a. 

KaK  Bll.l(IITe,  K�,noMy  3K3eMnJIHPY  o6oeI<Ta  n i n j a  Ha3Ha<IaeTC51  cnott  Ha6op cnoiicTB, coa,naHHhIX B 1<0HcTpy1<Tope, H nee oHH HMeIOT ,nocTyn K CBOHCTBaM O,!l;Horo H Toro )Ke npoTOTllna. 11 3TO BnOJIHe pa3YMHO ,nJI51 CBOHCTB-3Ha<IeI-IHH  (HanpHMep, swung) ,  cneuIIcj:>H'-IHhIX ,nJI.fl  K(l)K,noro 3K3eMmrnpa 06be1<Ta.  Ho HHor,na 3To MO)l(eT 

C03,!l;aTh 3aTpy,!l;HeHH51 npH pa601·e c MeTo,naMII. 
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funct ion  Nin j a ( )  ( 

th i s . swung  �  f a l s e ; 

t hi s . s w i ngSword  �  func t i o n ( )  ( 

return  ! th i s . swung; 

) ; 

} 

Nin j a . prototype . swingSword 

function ( )  ( 

return  th i s . swung; 

} ; 

canst  n i n j a =  new  N i nj a ( ) ; 

function  N i nj a ( ) ( }  

prototype : 

swung :  f a l s e  

constructor 

function ( )  ( J 

swingSword 

swingSword 

func t i on  ( )  {  } 

[ [ prototype ]  l 

P11c. 7.5.  EC/1"1 CBOHCTBO 06Hapy>1<"1BaeTCR B caMOM 3K3eMnm1pe 06beKTa, TO o6pali.\aTbCR 

K ero n pornrnny He Tpe6yeTCR ! 

function  N i n j a ( )  { } 

prototype : 

swung :  f a l se 

f u nc t i on ( )  ( }  

swingSword 

[ [ proto type ]  l 

swun g :   false 

function ( }  ( J 

swingSword 

swi ngSword 

function ( )  { }  

[ [prototype ]  J 

swung:  falsefunction ( )  { } 

[  [prototype] 

P11c. 7.6.  Ka>KAOMY 3K3eMnm:ipy o6beKTa Ha3Ha�aeTCH CBOi:i Ha6op CBOHCTB, C03AaBaeMblX B 

KOHCTPYKTOpe, HO Bee OH"1 "1MelOT AOCTyn K CBOHCTBaM OAHOro  "1 rnro >Ke npornrnna B �aHHOM rrp11Mepe MhI CTOJIKH)'Jil1Ch C TpeMH Bap11aHTaM11 MeTo�a swingSword ( ) , B KOTOpbIX peaJil130BaHa O�Ha  11 Ta )l{e 11or11Ka.  l1  CITO  He Bhl3bIBaeT oco6bIX rrpo-611eM, ec1111 co3�aeTcH Bcero napa o6beKTOB, HO Tpe6yeT oco6oro BHl1MaH11H, ec1111 

rrpe�rro11araeTCH co3�aTb 6011bllloe q11c110 o6beKTOB.  K�aH  KOIIHH  MeTo�a Be�eT 

cefo1 0�11HaKOBO,  11  IIOEITOMY  C03�aBaTb MHor11e ero  KOIIl111 3aqacry10  Hene11ecoo-6pa3HO  113  coo6pa)l{eH11M  pan110HaJihHOro  pacxo�oBaHl1H  orrepaTl1BHOM  rraMHTl1. 

l1HTeprrpeTaTop JavaScript MO)l{eT, KOHeqHo,  BbIIIOJIHl1Tb onpe�eJieHttyIO OTITl1Ml1-3anmo, HO oco6eHHO TIOJiaraTbC51 Ha Hee He CTOHT. c EITOM ToqKH 3peHHH ne11ecoo-
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6pa3HO pa3Mern;aTb MCTO;I.bl o6'heI<Ta TOJibKO B rrpoTonrne <PYHKl�HH,  IlOCKOJibKY B 

<}TOM c11r-1ae C;I.HHCTBCHHbIH MCTO;I. CTaHeT o6rn;HM ;I.JI51 Bcex <}K3CMil1151pOB o6'beKTa. 

np111Me"1aH111e 

KaK ynoM11Ha11ocb  B  rnaBe 5,  n ocBAW,eHHOH 3aMb1KaH11AM,  MeTOAbl,  onpeAem1eMb1e B  <j>yH KU,11AX-KOHCTpyKTOpax,  n03BOJlAIOT  11Ml1Tl1 pOBaTb  3aKpb1Tble  06beKTHble n epe

MeH H ble. Ec1111 rpe6yeTCA  11MeHHO 3TO, TO  MeTOAbl CJleAver yKa3blBaTb TOJlbKO B  KOH

CTPYKTOpax. 

7 . 2 . 2.  no6o"IHb1e 3<l><l>eKTbl AMHaMM"lecKoro xapaKrepa JavaScript KaK 6bIJIO  no1<a3ano  panee, JavaScript  51BJI51CTC51  ;I.HHaMttqecKHM  513hIKOM,  r11.e csoi1cTBa MO)l{HO 6e3 oco6oro Tpy11.a 11.06as115ITh, y11.a115ITh H BH;I.OH3MeH51Th no )l{eJianmo. 3To )KC OTHOCHTC51 H I( npOTOTHilaM KaK <PYHKUHH, TaI< H o6'beKTOB. HarmI;I.HbIH 

ToMy npttMep np11se11.en B Ko;I.e H3 JIHCTHHra 7.4. 

JbtCntHr 7 

6naroAapR npoTOntnaM ece MO)l(eT 1113MeHRTbCR BO epeMR BbmonHeHlllR 

. 4 . 

funct ion  Ninj a ( )  { 

OnpeAenltTb KOHCTPYKTOp, C03AalOLqltH 

this . swung =  t rue ; 

06'beKT T1tna Ninja c eAltHCTBeHHblM 

} 

CBOHCTBOM nOrH'leCKoro T1tna 

C03AaTb 3K3eMnnRp o6'beKra T1tna Ninja, Bbl3Bae 

canst  ninj al  =  new  Ninj a ( )  ; 

4>YHKL11t10·KOHCTpyKrop e onepa41t1t new 

N i nj a . protot ype . swingSword  =  func t i on ( )  { 

return  this . swung ; 

} ; 

a s sert ( ninj a l . swing Sword ( ) , 

I nocne C03AaH1tR o6'beKra 

,llo6ae1tTb MeTOA K npOTOT1tny 

"Method  exi s t s ,   even  out  o f   order . " )  ; 4--- noKa3aTb, 'ITO MeTOA cyiqecTByer e o6'beKre Ninj a . protot ype  =  { 

p i e rce :  function ( )  

return  t ru e ; 

nonHOCTblO 3aMeHltTb npoTOTltn Ninj a HOBblM 

06beKTOM, COAep>KaLqltM MeTOA pierce ( )  

HecMorpR Ha ro 'ITO nporor1tn Ninja no11HOCTblO 3aMeHeH, 

assert ( ninj a l . swingSword ( ) , 

Haw HltHA3A MOllleT no-npe>KHeMy pa3MaX1tBaTb Me<IOM, 

nocKO/lbKY B ero o6beKTe xpaHltTCR CCbl/1Ka Ha npe>KHltH 

" Our  ninj a  can  s t i l l   swing 1 " ) ; 

nporor1tn Ninj a  

const  ninj a2  = new  Ninj a ( ) ; 

BHOBb C03A<!HHble o6beK

Tbl HltHA3R CCbl/lalOTCR Ha 

a s s e rt ( ninj a2 . pierce ( ) , " Newly  created  ninj a s   can  pierce" ) ;   HOBblH nporor1tn, 11 no3roa s s e rt ( ! ninj a 2 . swingSword,  " But  they  cannot  swing ! " ) ; MY OHlt MOryr K0/10Tb, HO 

He pa3MaXMBaTb Me'IOM 

11  B  <}TOM  npttMepe  KO,ll;a onpe,11;e115leTC5l  KOHCTp}'KTOP  o6'heKTOB  THna  Ninj a, KOTOpbIH ;I.aJiee HCilOJib3}'eTCJI ;I.JIJI  C03,ll;aHH5I a1<3eMil1151pa ofrheKTa 11.ai-rnoro THna. 

CocTOJIHHe npHKJia;I.HOro KO,ll;a B ;I.aHHblH MOMeHT HarJI51,11JIO TIOKa3aHO Ha pttc. 7.7. 
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qacm'b III.  11ccJteOoBauue 06oe1emoB u ynp01teuue 1woa 

f u n c t i on  N i n j a  ( )  { 

thi s . swung  =  t r u e ; 

c a n s t   ninj a l  

new  Nin j a ( ) ; 

function  N i n j a ( ) { }  

prototype : 

swung :  true 

[ [ prototype ]  J 

Pi.tc.  7.7.  norne  C03AaH�H  y  o6beKra  ninjal 

�MeeTCH csoi1cTBO swung,  a  ero  n pornrn noM H B-

1111eTCH  npornrnn Ninj a  c  eA�HCTBeHHblM C BOi1-

CTBOM constructor 

IlocJie  co3,11;a1nrn  aK3eMrrm1pa  o6neKTa  B  ero  rrpoTOTttrr  BB0,11;HTC51  MeTo,11; swingSword ( ) . 3aTeM BbIITOJIHHCTC.H TCCT c u;eJibJO rrpo,11.eMOHCTpttpoBaTh, 'ITO H3-MCHCHHe,  BHece1-rnoe B rrpoTOTHil ITOCJie C03,11.aHH.H o6neKTa,  B03bIMCJIO ,11.CMCTBHe. 

TeKyI1Iee COCTO.HHtte rrpttKJia,11.Horo K0,11.a B ,11.aHHbIM MOMeHT HarJI.H,11.HO rroKa3aI-IO Ha p11c. 7.8. 

function  Nin j a ( )  { 

th i s . swung  =  t rue ; 

canst  n i n j a l   = new  Nin j a ( ) ; 

Ninj a . prototype . swingSword 

function ( )  { 

return  th i s . swung; 

} ; 

func t i on  Nin j a ( ) { }  

prototype : 

swung :  t rue 

[ [ prototype J  J 

constructor 

swingSword 

function ( )  { }  

Pi.tc.  7.8.  3K3eMn1111p ninj al  ccb111aeTCH  Ha n pornrnn Ninja,  � 

n03TOMY AOCTynHbl Aa>Ke Te �3MeHeH�H, KOTOpbte 6bt/l� BHeCeHbl noc11e C03AaH�H AaH Horo 3K3eMn1111pa 
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,UaJiee npoToT11n Ninj a  3aMem1eTCJ1 np11cBa1rnaH11eM eMy coBeprneHHO HOBoro ofrbeKTa, HMeI0111ero Me'fOA pierce ( ) .  11 3TO OTpa)I{aeTC51 Ha COCT051Hl1H npm(JlaA

HOrO KOAa, KaK nOI<a3aHO Ha p11c.  7.9. 

fun c t i o n   Ninj a ( )  { 

th i s . swung  =  t rue ; 

const  n i n j a l   - new  Ninj a ( ) ; 

Co3AaH HOBb1i:1 

nporornn, o6o3Ha-

Ninj a . prototype . swingSword 

function ( )  { 

49HHbii:1 H"1>Ke KaK 

return  thi s . swung; 

N i n j a prototype ' 

} ; 

N i n j a . prototype  - { 

pie rce :  funct ion ( )  

return  t r u e ; 

} 

} 

function  Ninj a ( } { }  

prototype : 

function ( I  { } 

pi e rce 

swung :  true 

[ [ proto type ]  J 

cons tructor 

swi ngSword 

function ( I  { }  

PHC. 7.9.  n pororn n <l>YHKU,111111 MO)f(HQ 3aMeHll1Tb no )f(e/laHll1IO. C03,D,aH Hble paHee 3K3eMn/lflpbl 6y,D,yr CCbl/laTbCfl Ha npe)f(Hll1i1 nporornn ! 

KaK BHAHTe, HecMoTp51 Ha TO, 'ITO cpy1mIJ,11J1-KoHcTpy1<Top o6beKTOB T11na Ninj a He CCbIJiaeTC51 Ha CBOH  npe)l(HHH npoTOTHn, OH no-npe)l(HeMy coxpaH51eTC51 aKTHB

HbIM B SK3eMrnrnpe ninj a l ,  KOTopbIH  Bee eme  ttMeeT Aocryn  (no u,eno•me npoTo

TttnoB)  I<  MeTo�  swingSword ( ) .  Ho  eCJm  C03AaTh HOBbie o6neKTbl  nocJie CTOJih HeO)l(HAaHHOH 3aMeHbl npoTOTHilOB, TO COCTOJIHHe npttKJiaJJ;HOro KOJJ;a 6y;:i;eT TaKHM, I<aK Ha pttc. 7.10. 

CB513h Me)I(� o6beKTOM 11 npoTOTHIIOM cpynKIJ,HH-KOHCTPYKTOpa ycTaI-IaBJIHBaeTc51 B MOMeHT IIOJiyqeHH51 3K3eMIIJI51pa ;:i;aHHoro o6beKTa. BHOBb C03JJ;aHHble o6beKTbl 6y;:i;YT CCbIJ!aTbC51 Ha HOBbltt rrpOTOTHII 11 IIOJiyqaT ;:i;ocryrr I< MeTo;:i;y pi erce ( )  ' TOr;:i;a r<aK rrpe)l<HHe o6beKThI, co3;:i;aHHhle ;:i;o 3aMeHhI rrpoToT11rra, coxpaHRT cBoti rrpoTonm,  6JiaronoJiy<IHO rrpOAOJI)l(aJI npe;:i;cTaBJI51Th H11HJJ;351, pa3MaXHBaIOll(HX Me•1aMH. 

Mb1 Tll(aTeJibHO 11ccJie;.:r;oBaJIH MexaHtt3M ;:i;eticTBH51 rrpoTOTHIIOB H 11x CB513h c rro

Jiy<1e1-111eM 8K3eMnJI51pOB o6beKTOB. Tenepb MO)l(HO c;:i;eJiaTh 1-1e60JibllIOH nepepbrn, qT06hI rrpOJJ;OJI)l(l1Tb l1CCJieJJ;OBa1-me xapa1<Tepa no;:i;o6HblX o6beKTOB. 
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qa.cm'b III.  Hcc.n.eiJoea.uue 06W1Cmoe u ynpa•umue xoiJa. 

fu nction  N i n j a ( )  { 

t hi s . swung  =  true; 

canst  n i n j a l   = new  N i n j a ( ) ; 

N i n j a . prototype . sw i ngSword 

funct i o n ( )  { 

return  t h i s . swu n g ; 

} ; 

N i n j a . proto type  =  { 

pi erce :  funct ion ( )  

return  t ru e ; 

c a n s t   n i n j a2 

new  N i nj a ( ) ; 

swung :  true 

[ [protot ype ]  J 

functi o n  

prototype : 

funct ion ( )  { )  

pierce 

swun g :   true 

[ [prototype ]  J 

constructor 

swingSword 

funct ion U  {  } 

P111c. 7.10. Bee BHOBb C03AaHHble 3K3eMnJU!pbl CCbl/latOTCfl  Ha  HOBbl� nporonm 7.2.3. T11m1,13a�MS1 o6beKTOB iiepe3 KOHcrpyKTopb1 

I1oJie3HO 3HaTb He TOJibKO, KaKHM o6pa30M HHTepnpeTaTop JavaScript IlOJib3YeT

CJI npOTOTl1IIOM ,ll)IJI IIOHCKa npaBHJlbHblX CCbIJIOK Ha CBOHCTBa, HO 11 KaKaJI cpyHKU11JI co3.nana aK3eMnJI»p o6'beKTa. KaK 6hIJIO noKa3aHO paHee,  KOHCTPYI<Top o6'beKTa .no

CTYIIeH qepe3 CBOHCTBO constructor rrpoToTttrra <PYHKUttH-KOHCTPYKTopa. B Kaqe

CTBe npttMepa Ha pttc. 7. 1 1  IIOKa3aHO COCTO»Htte rrpm<Jia,ll;HOro KO,ll;a nptt IIOJiyqeHHH 

3K3eMnJI»pa c rroMOJUhJO KOHCTPYKTopa o6'beKTOB Tttna Ninj a. 

HcnoJib3pI CBOHCTBO constructor, MO)l(HO nonyqttTh .nocTYII K cpyHKUtttt, c no

MOJUhlO KOTopoM: 6bIJI C03,ll;aH o6beKT. 3Ta ttttcpopMaUH» MO)l(eT CJiy)l(HTb B KaqeCTBe cpopMbI KOHTPOJIJI TttIIOB, KaK .neMOHcTpttpyeTcJI B npttMepe Ko.na H3 JIHCTHHra 7.5. 
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function  Ninj a ( ) { )  

can s t   ninj al  � new  N i nj a ( ) ; 

N i n j a ( ) { }  

prototype: 

[  [prototypej l 

cons t ructor 

PHc.  7.11.  Y  o6beKra-n porornna  Ka>K,LJ,O�  cj>yHK

L.J,"1"1  1t1Meerrn  cso�crso constructor,  ccb111at0-w,eeci:i  Ha ,LJ,aHHYIO cj>yHKU,lt!IO 

n111cT111Hr 7 

npoeepKa Tl/Ina 3K3eMnnHpa 

. 5 . 

Ill ero KOHCTPYKTOpa 

fun ct ion  Ninj a ( )  { } 

const  ninj a =  new  Ninj a ( ) ; 

J typeof.TaKaAnpoeepKano3eonAeTBblRCHHTb, 

ABnAeTCA nH nJ.n J a  06'beKTOM, HO H TO/lbKO 

" .  "  d npoeepHTb ntn 3K3eMnnApa ninja 

assert ( t ypeo f  ninj a  ===  ObJ ect  ' 

npoeepHTb rnn 3K3eMnnApa ninja e onepa4HH 

e onepa41111 instanceof. TaKaA npoeepKa 

" The  t ype  of  t he  instance  i s   obj ect . " ) ; Aaer 6onbwe 11Hcj>opMa41111, e 'laCTHOCTH, 

a s sert ( ninj a  instanceof  Ninj a , 

o roM, 'lT0 3K3eMnnAp 6brn co3AaH 

" inst anceof  ident i f i e s   the  const ruct or . "  )  ;  KOHCTPYKTopoM 06'beKroe r11n a Ninja as sert ( ni nj a . const ructor  === Ninj a , 

" The  ninj a  obj ect  was  c reated  b y   the  Ninj a  funct i on . " ) ; npoeepHTb THn 3K3eMnnApa ninja no CCblnKe Ha KOHCTPYKTOp. 

TaKaA npoeepKa AaeT CCblnKy Ha cj>yHK4HIO·KOHCTPYKTOP 

B  ,z:i;aHHOM  npHMepe  Ko,z:i;a eHaq;urn onpe,z:i;em1eTea KOHeTpyKTop, H  e  ero  noMo

IlJ,hIO eo3,z:i;aeTea 3K3eMrurnp o6neKTa. 3aTeM e noMOilJ,hIO onepau;HH t ypeo f nposepaeTea THn 3K3eMrurnpa aToro o6oeKTa. 8To tte oeo6etttto noMoraeT, noeKOJibKy see 3K3eMnJiapb1 6y,z:i;yr paeno3HaBaTbea KaK o6oeKThI, H B pe3yJibTaTe seer,n:a B03BpaI.QaeTea 3Ha'IeHHe " ob j ect " .  HaMttoro 6oJiee HHTepeeHbIH pe3YJibTaT ,n:aeT onepau;Ha i n s t anceof, KOTopaa ,z:i;eM:eTBHTeJibHO  IlOMoraeT  BhrneHHTb,  6h1JI  JIH  3K3eMilJI5Ip ofrheKTa eo3,n:aH e noMOI.QhIO KOHKpeTHoiii ¢YHKQHH-KOHeTpyKTopa. ITo,z:i;po6ttee 06 

onepau;HH ins t an ce o f  peqh noi!i,z:i;eT ,z:i;aJiee B aToi!i rnase. 

ITOMHMO 3Toro, MO)l(HO BOeilOJib30BaTbe5I esoi!ieTBOM  constructor, KOTopoe, KaK H3BeeTHO, BBO,ll;HTe5I BO see 3K3eMIIJI5Ipbl o6oeKTOB, B KaqeeTBe o6paTHOH eebIJI

KH  Ha  HeXO,ll;HYIO  cpyttKQHIO,  eo3,n:asrny10  3K3eMilJI5Ip  o6oeKTa.  c  IlOMOIIJ,blO  aToro esoi!ieTBa MO)l(HO nposepHTb npoHeXO)l(,ll;eHHe 3K3eMIIJI5Ipa o6beKTa no,z:i;o6Ho TOMy, I<aK aTo ,n:eJiaeTeH e noMOI.QbIO onepau;HH instanceof. A noeKoJihKY aTo seero JIHIIIh o6paTHa5I eebIJIKa Ha HeXO,l(HbIH KOHCTPYKTOp, TO IIO Hett MO)l(HO IlOJIYqHTb HOBbIH 

3K3eMIIJI5Ip o6beKTa THna Ninj a ,  KaK IlOKa3aHO B rrpHMepe KO,l(a H3 JIHeTHHra 7.6. 
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CJacm'b III.  HcCJu:ooeauue o6r,eKmoe u ynp<J1umue '1woa 

nr..tCTlltHr 7.6. nony'teHr..te HOBOrO 3K3eMnnsipa 06beKTa no CCblnKe Ha KOHCTpyKTOp function  Ninj a ( ) { }  

I  C03AaTb BTopoii 06beKTT11naNinja 113 nepeoro 

const  ninj a =  new  Ninj a ( ) ; 

j 

· 

· 

· 

· 

.J 

Y6eAl1TbCA B TOM  'ITO HOBblM 

const  ninJ a2  = new  ninJ a . cons t ruct or ( ) ; 

OTHOCl1TCll 

K T11ny Ninj a 

as sert ( ni n j a 2   i ns tanceof  Ninj a ,   " It ' s   a  Ninj a ! " ) ; I 3K3eMnn11p 

...,.._, 

as sert ( ninj a  1 ==  ninj a2 ,  " But  not  the  same  Ninj a 1 " ) ; 

!ITo He OAllH 11 TOT >Ke o6beKT, HO ABa pa3Hb1X ero 3K3eMnn11pa B rrp11Mepe Ko.n;a 113 JI11cT11Hra 7.6 cHaT.JaJia orrpe.n;em1eTcH KOHCTpyrffop, H c ero IIOMOil�blO  C03.n;aeTGI  3K3eMIIJIJIP  o6beKTa.  3aTeM  CBOHCTBO  cons t ructor  BHOBb C03,Zl;aHHOro 3K3eMIIJIHpa o6beKTa 11CIIOJib3yeTCH ,Zl;JIH C03,ll;aHHH BToporo 3K3eMIIJIHpa 3Toro  o6beKTa.  KaK noKa3bIBaeT rrposepKa, BTopoti 3K3eMIIJIHP o6beKTa THrra Ninj a OTJI11T.JaeTCH OT rrepsoro. 

B .n;aHHOM rrp11Mepe KO.n;a oco6oe BHHMaHHe o6pamaeT Ha ce6H TOT cpaKT,  'ITO 

3K3eMIIJIHP o6beKTa MO)l{HO IIOJIYT.Jl1Tb, ,Zl;a)l{e He o6paIQaHCb K 11CXO,Zl;HOH cpyttKQ1111-KOHCTPYKTopy. CchIJIKoti Ha 3TOT KOHCTPYI<Top MO)l{HO rroJib30BaTbCH coseprneHHO 

CKpbITHO, ,Zl;(l)l(e eCJIH OH y)l{e He HaXO,Zl;HTCH B TeKYmeti o6JiaCTl1 BH,ll;HMOCTH. 

np11tMe"laH11te 

CBO�CTBO  cons tructor  3K3eMn.m:1pa  o6beKTa  MO>l<HO llf3MeHRTb,  XOTR  04eB11AH blX 

14111-1 oco6b1X npl141-1H AflR 3roro He cyw,ecrsyer (pa3Be 4TO CAe11arb 3TO co 3/lblM YMblC-110M). BeAb OCHOBHOe ero Ha3Ha4eHl1e - yBeAOM/lRTb 06 l-1CT04H l1 Ke C03AaH l-1R o6beKTa. Ec111-1 me cso�crso cons tructor nepe3a n 11cb1 saercR, ero 11 cXOAHOe 3 Ha4eH11e npocro repRercR. 

Bee 3TO,  KOHe•rno,  O'leHb xoporno  11  .n;a)l{e  IIOJie3HO 3HaTb,  HO Mbl 3aTpOHYJIH 

JIHlllh MaJIYJO T.JaCTh Tex orpOMHhlX JlOTeHQHaJihHhlX B03MO)l{HOCTeti, KOTOpbie rrpe

,ll;OCTaBJIHIOT HaM npoTOTHIIbI. I1 caMoe 11HTepecHoe Hae eme )l{,Zl;eT snepe.n;11. 

7  3 AocTM>KeHMe HacneAoeaHMSI 

. 

. 

HaC1ieooeauue  HBm1eTcH  cpopMoti  rrowropHoro  11cnoJib30BaHHH  Ko.n;a,  s  KOTOpoti  HOBhie  o6beKTbI  noJiyqaJOT .n;ocryrr  K  csoticTsaM  cymecTsy1om11x  o6beKTOB. 

DJiaro.n;ap51 HaCJie)l;OBaHl1!0 11CKJIJO'laeTC51 IIOTpe6HOCTh IlOBTOpHTb l<O,ZI; 11 )l;aHHhle B 

KO)l;osoti 6a3e. B H3hIKejavaScript. 1-1acJie.n;osa1me .n;eticTsyeT HeCKOJibKO 11HaT.Je, T.JeM 

B ,11;pyr11x pacrrpocrpaHeHHbIX 06beKTHO-op11eHT11poBaHHhlX H3hIKaX nporpaMM11pO

BaHHH. PaccM0Tp11M B KaT.JeCTBe npH111epa KO)]; H3 JIHCT11Hra 7. 7, r.n;e rrpe.n;rrpHHl1MaeTcH IIOIIhlTKa ,ll;OCTH'lh HaCJie.n;oBaHHH. 

nr..tcTr..tHr 7. 7. nonblTKa AOCTllt'tb HacneAOB3HlltSI C nOM01!4blO npOTOTr..tnOB 

funct ion  Person ( ) { } 

Person . prototype . dance =  func t i on ( ) { } ;   I raH4yio111ero <1enoeeKa, 'lepe3 ero KOHcrpyKTop OnpeAenl1Tb 06beKT T1tna Person, npeACTaen11io11111ii 

II  npOTOTl1n 

. 

.  . 

OnpeAenllTb O&beKT TllnaNinja, npeACTaBnffl011111M HllHA3ff funct i on  NinJ a ( )  { }  
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l 

Ninj a . prototype  = 

dance :  Person . prototype . dance  } ; 

nonb1TaTbCR CAenarb HMHA3R 

TaHL\YIOIJ.IMM �e11oeeKOM, 

const  ninj a  =  new  N i nj a ( ) ; 

CKom1poeae MeT0A dance ( )  

lt 3  nporor1tna Person 

a s sert ( ninj a  i nst anceo f  Ninj a , 

" ninj a  receives  funct iona l i t y   from  the  Ninj a  prototype "  ) ; a s sert ( ninj a  i nst anceo f  Pe rson,  " 

and  the  Person  prototype "  )  ; 

a s s e rt ( ninj a  i nst anceof  Obj ec t ,   " . . .   and  t he  Obj ect  prototype "  ) ; ITpoToTnn cpyttKQHH  .HBJrneTC.H  06h11-IHhIM  o6beKTOM,  noaToMY Cyn\eCTsyeT  tte

CKOJihKO cnoco6oB K011HpoBaHH.H ero cpyttKQHOHaJibHblX B03MO)KHOCTeil, B TOM 'IHC

Jie CBOHCTB 11 MeTo,n;os, '!T06h1 OC)'ll\eCTBHTh HacJie,n;osaHHe. B rrpnse,n;eHHOM Bhillle np11Mepe Ko,n;a cHa'laJia onpe,n;eJI.HeTc.H o6beKT THrra Pers on, a 3aTeM o6beKT Tnna Ninj a. A rrocKOJihKY o6beKT THna Ninj a .HBHO orrpe,n;eJI.HeT qeJ10BeKa ( B ,n;attHOM cny

�iae  HHH.ll;3.H) , TO  MO)f{HO  c,n;eJiaTb  IlOITblTKY ,n;o6HTbC.H Toro, 'lT06hl  OH yHaCJie,n:OBaJI csoilcTsa o6beKTa Tnrra Person, onpe,n;e1rn1ow.ero qeJioBeKa soo6w.e. 11 TaKa.H nollhITKa npe.n:npHHHMaeTC.H IlYTeM KOnHposaHH.ll CBOHCTBa dance 113 MeTo,n;a rrpoTO

THna Person B O,n;HOHMeHHOe CBOHCTBO npoTOTHrra Ninj a. 

KaK noKa3hmaeT Tecmposattne paccMaTpHsaeMoro 3,n:ecb Ko,n;a (pHc. 7. 1 2 ) ,  o6beKT THna Ninj a  HeJih3.ll c,n;eJiaTh  o6beKTOM  THrra  Person. 11  XOT.ll  HlIHtJ:3.H  MO)f{HO 

ttayqttTb TaHQeBaTb, KaK H BC.HKoro qeJIOBeKa, o6beKT THna Ninj a BCe paBHO HeJih3.H 

c,n:eJiaTh o6beKTOM nma  Person, CKOrrttposaB COOTBeTCTBy10w.ee CBOHCTBO.  Be/_(b 3TO He HaCJie,n:oBaHHe, a TOJlbKO K011HpoBaHHe. 

Ta1<0H: no,n;xo.n: He s110J1He rrp11ro,n:ett, nocKOJihKY OH npe,n;noJiaraeT JIHlllh pyqHoe Kom1poBaH11e  Ka)K.ll;Oro  CBOHCTBa  B  OT,n;eJibHOCTH  113  rrpoTOTHrra o,n;Horo  o6beKTa ( Person) B rrpoTOTHn ,n;pyroro o6beKTa (Nin j a). Ho se,n;h 3TO He HMeeT HHKaKoro OTHOllleHH.H  K HaCJie,n;oBaHHIO.  IT03TOMY  rrpo,n;OJI)KHM  HCCJie,n;oBaHHe ,n;aHHOro BOnpoca. 

® Trying t o  achieve inherita•  x 

._ 

C  -=  127.o.cl.1:soso/ninja2e/chapte ...  {,,·  5 

------·---------

------� 

•  ninja receives functionality from the  Ninja 

prototype 

•  • .. 

pre!� 

• 

...  and the Object prototype 

PMc.  7.12.  06beKT rnna Ninja H a  caMOM p,elle 

He  R B/lReTCR  06beKTOM  nrna  Person.  no3TOMY 

oco6o� pap,ocrn raHU,bl He np1-1Hornr! 

Ha caMOM ,n;eJie HaM Tpe6yeTC.ll o6pa30BaTh 1f,en(!4,'KY  npomomunoe, 'lT06b1 orrpe,n;e

JIHTh HHH.ll:3.H (o6beKT THIT Ninj a) KaK qeJIOBeKa (o6beKT THna Person) ,  qeJIOBeKa ( o6beKT THITa Per son) - KaK MJieKOITHTa10w.ee ( o6beKT THITa Mammal ) ,  a MJieKOITH

Ta1ow.ee (o6'heKT Tttrra Mammal )  - KaK )l(HBOTHoe (o6beKT THrra Anima l ) ,  11  TaK ,n;a

Jiee ,n;o  caMoro  o6beKTa Tttna  Obj e c t .  TaKy10  Qeno'!KY  rrpoTOTHITOB JIY'lllle  scero 
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T../acrn'b III.  lfc(',j/,eaoem1,'11R o6um;rnoe u ynpawntue xoaa C031J:aTb,  11cnoJib3YJI  3K3eMrnrnp  OIJ:HOro  o6neKTa  B  KaqecTBe  rrpoTOTHna  11:pyroro o6'beKTa: 

Subcl a s s . p rototype =  new  Supercl ass ( ) ; 

Hanp11Mep: 

N i nj a . protot ype =  new  Pe rson ( ) ; 

B  3TOM  CJiyt-iae  ueno'n<a  npoToT11noB coxpam1eTCJI,  nocKOJihKY  npoToT11n  aK3eMnJIJipa 1wacca Subcl a s s  6y11:eT 3K3eMrnrnpoM KJiacca  Superc l a s s ,  y KoToporo HMeeTGJ  npoTOTHH co  BCeMH  CBOHCTBaMH o6'beKTa THna  Supercl a s s ,  a y Toro,  B 

CBOIO  oqepe11:h, - npoTOTHn ,  yKa3hIBaIOIQHH Ha 3K3eMnJIJIP  ezo cynepKJiacca,  u T.IJ:. 

Tionpo6yeM npHMeHHTh TaKOH cnoco6 nocTpOeHHJI 1�enoq1<11 npOTOTHOOB, BHeCJI He3HaqHTeJibHbie 113MeHeHHJI B npnMep KOIJ:a 113 JlllCTHHra 7.7, KaK BhIIJ:eJieHo noJiy

:ampHbIM B JIHCTHHre 7.8. 

n111crnHr 7 .8. AoCTM>KeHMe HacneAOBaHMSI c nOM01l4blO npOTOTMnoe funct ion  Person ( ) { }  

Person . prototype . dance  = function ( ) { } ; 

(Aenarb o6MKT TMna Ninja o6bl!KTOM TMna Person, 

funct ion  Ninj a ( )  { }  

npesparMB npororMn Ninja s 3K3eMnm1p o6beKTa TMna 

N i nj a . p rototype =  new  Person ( ) ; 

Person 

const  ninj a =  new  Ninj a ( ) ; 

a s s ert ( ninj a  inst anceof  Ninj a , 

" ninj a  rece ives  funct i ona l i t y   from  the  Ninj a  prototype " ) ; a s sert ( n i n j a   i nstanceof  Pe rson,  " . . .   and  the  Person  prototype " ) ; a s sert ( ninj a  i nst anceof  Obj ect ,  " . . .   and  the  Obj e ct  prototype " ) ; as sert ( t ypeof  ninj a . dance ===  " funct i on " ,  " . . .   and  can  dance ! " ) E11:11HCTBe1-rnoe H3MeHettue, BHecettttoe B KOil: paccMaTpnnaeMoro 31J:eCh npttMepa, COCTOHT B llCUOJlh30BaHHll 3K3eMHJIJipa o6'beKTa Tuna Person B KaqeCTBe npo

TOT11na IJ:JIR o6neKTa THrra Ninj a. B 11Tore Bee TeCThI npoxOIJ:RT ycnenmo, KaK noKa3aHo Ha p11c.  7. 13. A Terrepb TIQaTeJibHO HCCJietzyeM BHyrpeHHHH MexaHH3M TaKoro HaCJ1e11:0BaHHR,  npoaHaJil13HpOBaB COCTORHlle npuKJI�Horo KOIJ:a IlOCJie  C031J:aHH51 

HOBOro o6'beI<Ta ninj a ,  KaK IIOKa3aHO Ha pttc. 7. 14. 

@Achieving inheritance with  x 

.  - -

-

! I +-

1--- C  ,_::  127.0.0.1:8080/ninja2e/chapte ...  ,:_,  5 . 

•  ninja  receives functionality from the Ninja 

prototype 

I I  •  ... and the Person prototype 

I  •  ... and the Object prototype 

PMc. 7 .13. Tenepb o6beKT nma Ninja  cra11  o6beKTOM rnna 

Person. Ha pap,ocrflx MO>KHO �  cn11f!carb no6ep,H bl� raHeu,! 
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f u nct ion  Person { ) { }  

Person . prototype . dance =  function { ) { ) ; 

function  Nin j a { ) { }  

Ninj a . prototype =  new  Person { ) ; 

canst  n i n j a =  new  Ninj a { ) ; 

B BbrpaJKeHMM Ninja . prototype = new  Person ( )  HOBblM 

3K3eMnn11p o6beKTa 111na Person 3aAaerc11 a Ka'fecree 

npOTOTMna <l>YHKLtMM-KOHCTpyKTopa o6beKTOB TMna Ninja 

funct ion  Person ( I  { )  

N i n j a { ) { )  

prototype : 

new  Person 

Person 

[ [ prototype] l 

cons t ructor 

constructor 

dance 

[ [ prototype ] ]  

function { )  { }  

I  \ 

npoTOTlotnOM Ninja CTaHOBMTC!I Tlttn  Person, 

M no3TOMY o6beKTy nma Ninja AOCJYOHbl ace  06paTMTe BHMMaHMe 

npeJKHMM nporor11n ocrae

MeTOAbl o6beKTa r11na Person 

Ha norepio ce11311 

neH, M HMKTO 6onbWe 

C KOHCTPYKTOpOM 

He ccbinaerc11 Ha Hero. 

o6beKTOB r11na Ninja 

no3TOMY OH 6yAeT YAaneH 

P11c.  7.14. Mbl AOcrnrn1-1 Hac11eAOBaHHR, 3aAaB B n porornne <l>YHKL\"1"1-KOHCTpyKropa o6beKTOB rnna Ninj a  HOBbli:i 3K3eMn11Rp o6beKra rnna Person 

KaK UOKa3aHO Ha pHc. 7. 1 4, KOr,ll;a onpe,ll;eJUieTCH <PYHKUHH Person ( ) ,  C03,ll;aeTCH 

TaIOKe npoTOTHU Per s on ,  CCbIJiaIOrn;HttCH Ha <PYHKUHIO Person ( )  qepe3 CBOe CBOH:

CTBO con s t ructor. KaK npaBHJIO, npoTOTHn Person MO)KHO pacumpHTh ,ll;OUOJIHtt

TeJibHhIMH CBOHCTBaMtt, a B ,ll;aHHOM cnyqae - yKa3aTh,  �ITO Ka)K,ll;blH o6beKT,  npe,ll;

CTaBJIHIOl.QHH qeJioBeKa tt C03,ll;aBaeMbitt c IIOMOI.QhIO KOHCTPYKTopa o6beKTOB nrna Pers on, noJiyqaeT ,ll;OCTYIJ K MeTO.ll;y dance ( ) :  

funct ion  Person ( ) { } 

Person . prot ot ype . dance =  function ( ) { } ; 

B  paccMaTpttBaeMoM  3,ll;eCb  npttMepe  KO,ll;a  oIIpe,ll;eJIHeTcH  TaK:>Ke  <PYHKUttfl Ninj a ( ) ,  KOTOpaH IIOJiyqaeT CBOH o6beKT-IIPOTOTHII co CBOHCTBOM con s t ructor, CCbIJiaIOIQHMCH Ha ary <PYHKUHIO CJie�rn:ttM o6pa30M: 

function  Ninj a ( ) { }  

.ll:JI5I ,ll;OCTH)KeHttfl HacJie,ll;OBaHHH IIPOTOTttn <PYHKUttH Ninj a ( )  3aMem1eTCH ,ll;a

Jiee HOBhIM 3K3eMrnrnpoM o6beKTa  Pers on.  EcJitt  Tenepb  C03,ll;aTh HOBhitt ofrheKT 

nma  N i n j a ,   BO  BHYTpeHHeM  CBOHCTBe  prototype  BHOBh  C03,ll;aHHoro  ofrbeKTa 
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T.facm'b III.  Hcc;ieooea'/-lue o6oeKmoe u ynp01leuue 1woa 

ninj a 6y,1J;eT 3a;J;aH o6'heKT,  Ha KOTOpblH yKa3bmaeT CBOHCTBO prototype TeKyrn;ero npoTonuia Ninj a ,  T.e. Ha C03,ll;aHHbIH pattee  aK3eMrnrnp nma Person: function  Ninj a ( ) { }  

N i nj a . p rototype  = new  Person ( ) ; 

var  nin j a =  new  Ninj a ( ) ; 

Dp11  nonbITKe  no11rmTh ,ll;OCTyn K MeTO.ll:Y dance ( )  qepe3  o6'beKT ninj a HHTepnpeTaTop JavaScript  npoBepHT  cHatJaJia  caM  o6'beKT  n i n j a .  A  noc1<0JibKY  y  Hero OTCfI'CTByeT  CBOHCTBO  dance, TO  110HCK  npo,ll;OJl)KHTC.H  B ero npoTOTHne  (o6'beKTe pers on) .  Y o6'heKTa  person Ta}()l(e OTcyrcTByeT  CBOHCTBO  dance, H  noaTOMY  no

HCK  npo,ll;OJl)KHTC.H  B  ero  npoTOTHne,  r,1J;e B  KOHe'IHOM HTOre  06Happ1mBaeTC.H ,ll;aH

HOe  CBOHCTBO.  I1MeHHO  TaKHM  o6pa30M  H  ,ll;eHCTByeT  MexaHH3M  I-IaCJie,ll;OBaHH.H  B 

JavaScript ! 

CaMoe Ba)l(HOe cJie,ll;CTBHe H3 aToro npHMepa 3aKJ11oqaeTC.H B TOM, tJTO,  Bbll10JIH.H.H 

onepaQHIO  instance o f ,  MQ)KHO  BbUICHHTb,  HaCJietzyeT  JIH  cpyHI<l.\1151  KaKHe-H116y,1J;b cpyHKQHOHaJibHbie B03MO:tKHOCTH JII06oro 06'be1<Ta  no  CBOeH: QenOtJKe npOTOTl1110B. 

np111Me"laH111e 

He  peKOMeHAYeTCR  noll b30BaTbCR  C11eAYIOUJ,"1M  cnoco6oM:  Ninj a .  prototype 

=  Person . prototype ; ,  T.e. yKa3blBaR  npororn n  Person  HenocpeACTBeHHO KaK 

n poTornn Ninja.  BeAb  B  3TOM  c11y4ae 11106b1e "13MeHeH"1R  s  n poTorn ne Ninja 06-yc110BRT "13MeHeH"1fl B n poTornne Person, nocKOJlbKY OHl.1 n peACTaBJlfllOT OA"1 H "1 TOT 

>1<e o6beKT. A 3TO  MO>KeT np11secrn K He>1<e11aTellbHblM n o6o4HblM ::i<f><f>eKTaM. 

Ew:e O,ll;l1H no60'IHbIH acpcpeI<T OT TaKoro HaCJie,a:oBaHl1.H npOTOTHflOB COCT011T B 

TOM, 'ITO BCe HaCJie,a:yeMbie npoTOTl111bl cpyHKQl1H MO)J(I-10 6y,1J;eT 11 ,ll;aJiee o6HOBJI.HTb. 

06'beKTbl,  yHaCJie,D,OBaHHbie  OT npoTOTl1ITa,  BCer,a:a HMeIOT  ,a:ocryn  I(  CBOHCTBaM Te

KYW:ero rrpoToT11na. 

7  3 1 .  TPYAHOCTM nepeonpeAeneHMSI CBOMCTBa cons true tor 

. 

. 

EcJI11  BH11MaTeJibHee  paccMoTpeTh p11c. 7.14, To MO)KHO 3aMeTl1Tb,  'ITO,  3a,ll;aBa.H 

HOBbIH  06'heKT T11rra  Person  B  Ka'IeCTBe  npoTOTl111a  cpyHKI.\1111-KOHCTPYKTOpa  o6'beKTOB nma Ninj a, MbI Tep.HeM CB.H3b c KOHCTPYKTopoM o6'beKTOB T11rra Ninj a ,  KOTOpa.H  paHbllle  110,ll;t(ep)l<HBaJiaCb  B  nepBOHa'IaJibHOM  rrpoTOTHne  Ninj a. 3To  C03,D,aeT 

onpe,ll;eJieHHbie  Tpy,a:HOCTH,  110CKOJibI(Y  CBOHCTBO  con s t ructor  MO)l(eT  6bITb  HC

I10Jlb30BaI-IO ,D,JI.H onpe,a:eJieHH.H cpyHKQHl1,  c fIOMOIIJ,bIO KOTopoH: 6bIJI C03,ll;aH o6'heKT. 

EcJI11 KT0-1-rn6y;_i:b nonbrTaeTC.H socrroJih30BaTbC.H paccMaTpttsaeMbIM 3,D,ecb KO,ll;OM, TO 

OH  MO)l(eT BI10JIHe o6ocHOBaHHO ,ll;OI1YCT11Tb,  'ITO CJie,a:y10w;11H: TeCT npoH:,ll;eT: assert ( ninj a . constructor  === Ninj a , 

" The  ninj a  obj ect  was  created  b y   t h e   Ninj a  cons t ructor " ) ; 0,a:Harw  B  TeKyrn;eM  coCTO.HHHl1  np11KJ1a,a:r-wro  Ko,a:a  aTOT  TeCT  He  npoH:,ll;eT.  KaK 

flOKa3aHO  Ha pttc.  7 . 1 4 ,  BC.HI<a.H  I10flbITKa HaHTH  CBOHCTBO  const ruct or B o6'heI<Te ninj a 3asepm11Tc.H uey,a:a•rno. CJie,a:oBaTeJibHO,  noHCK npo,a:omKaeTCR  B ero  npoTo

THne, y KOToporo Tal()l<e oTcyrcTsyeT csoH:cTBO  cons t ructor, 11  noaToMy on nepe-
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XO,l.T;HT ,l.T;aJ1ee K o6beKry-npoTonmy nma Person, r,l.T;e 11 06ttapy)I(J.rnaeT01 csoH:cTBO 

cons t ructor, cchrnaIOmeecR Ha cpyttKUl1IO-KOHCTpyinop o6beKTOB nma  Pers on. 

no cyn�ecrsy, eCJIH llOllbITaTbCR BblRCHHTb, KaKaR cpyHKQl1JI C03,l.T;aJia 06beKT ninj a , TO  B  HTOre  0K3.)I<eTCR ,   'ITO O H  6hIJI  C03,l.T;aH  cpym<uHeH-KOHCTPYKTOpoM  o6beKTOB 

THna  Person, 'ITO HesepHo. H  e>TO MO)l(eT cTaTh 11cTO'IHHKOM HeKOTopbIX cepbe3-HhIX nporpaMMHhIX onrn6oK. 

Hcnpas11Th e>To no;ro)l(eH11e  MbI  fl.OJI)l(HbI caM11!  Ho  npe)l(,l.T;e  'leM  c,l.T;eJiaTb aTo, tty)KHO BbIRCHHTb, Kai< B JavaScript BbinOJIHRCTCR HacTpoH:Ka rrapaMeTpos CBOHCTB 

06be1<Ta. 

HacTpOMKa napaMeTpOB CBOMCTB o6beKTOB 

B JavaScript Ka)l(,l.T;Oe CBOHCTBO o6bCKTa OITHCbIBaCTCR CITCQHaJlbHblM  oec'KpunmopoM CBOUCrnea, '1epe3 KOTOpbIH Moryr 6bITb 113MCHeHbI CJIC).t;yIOm11.e llOJIR. 

•  configurable. EcJIH s e>TOM rroJie ycTaHOBJICHO Jior11qec1<0e 3Ha'leHHe true, TO ,l.T;ecKp11nTop csoH:cTsa MO)l(CT 6hITh 113Me1-1e1-1, a caMo csoH:cTso - y,l.T;aJICHO. 

EcJI11 )l(C s e>TOM noJie ycTaHOBJieHo Jior11qecKoe 3Ha'leH11e f a l s e ,  TO Hl1 Ofl.HO 

113 3THX ,l.T;CHCTBHH BbinOJIHHTb HeJih3R. 

•  enumerable.  EcJIH  s e>TOM  rroJie ycTaHOBJieHo  Jiorw-1ecKoe  3Ha'leH11e  true, TO CBOHCTBO rrpoRBJIReTCR npH rrepe6ope CBOHCTB o6beKTa B UHI<Jie  for - i n (6oJiee rro,l.T;po6Ho UHKJI for-in paccMaTp11saeTCR fl,aJiee s 3TOH masc) . 

•  value. B 3TOM noJie onpe,l.T;CJIRCTCR 3Ha'ICHHC CBOHcrna. n o  YMOJI'laHHIO B HCM 

ycTaHaBJil1BaCTCR Heorrpe,l.T;CJICHHOC 3Ha'-ICHHC (unde fined). 

•  writable.  EcJI11  B e>TOM rroJie ycTaHOBJieHo JIOrH'ICCKoe 3Ha'-1ett11e t rue, TO 

3Ha'lett11e csoi1cTsa MO)I(CT 6hITh H3MeHeHo c  noMomhIO onepar�HH np11csa-11saHHR. 

•  get. B aToM noJie onpe,l.T;em1eTCR Memoo no1iytteuUJ1.,  KOTophIM 6y).T;eT BhI3bIBaTb

CR npH fl,OCTyne K 1-1a1-IHOMY CBOHCTBY. ,[(aHHOe llOJie HCJib3R onpe,l.T;CJil1Tb BMe

CTe c rro;rnMH value 11 writable. 

•  set. B aToM noJie onpefl.CJIHeTcR Memoo ycmauoe'Ku, I<OTOpbIH 6y).T;eT BhI3bIBaTb

CR BCRKl1M pa3, 1<0rfl,a csoH:cTBY Tpe6yeTCH np11cBOHTh KOHKpeTHOe 3Ha'ICHHe . 

.LI:aHHOe rroJie HeJib3R onpe,l.T;eJIHTb BMecre c noJIHMH value 11 writable. 

npe,l.T;ITOJI0)1(11M, Mbl C03,l.T;aJIH CBOHCTBO c nor.10mbIO o6bI'IHOM orrepau1111 rrp11csa

J1BaH11R, KaK llOKa3aHO B CJie).t;yIOmeM rrpHMepe KO,l.T;a: 

ninj a . name  =  " Yosh i " ; 

.LJ:aHHOe  csotlcTBO  6yfl,e-r  ttacTpa11saeMhIM  (con f i gur abl e ) ,   rrepe'111CJIReMhIM 

( enume rab le) 11 fl.OCT)'ITHbIM no 3an11c11  (writable). Ero rroJIIO value 6yfl.eT np11-csoeHo 3Ha'leH11.e " Yoshi " ,  a MeTO,l.T;hI get ( )  11 set ( )  OKa)l(YTCH Heorrpefl.CJieHI-IhIMl1 

(unde fined). 

EcJI11  )l(C Tpe6yeTCR  BblI10JIHHTh TOI-II<YIO  HacTpoH:Ky  napaMeTpos cso�icTBa, TO  fl,JIR  3TOH  UCJIH  MO)l(HO  BOCl10Jlb30BaTbCR  BCTpoeHHbIM  MCTO,l.T;OM  Ob j ect . 

define Property ( ) .  EMy nepe,l.T;aeTcR o6beKT, s KOTopoM 6y).T;eT orrpe,l.T;eJieHo csoH:-
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T/acm'b III.  IfcCJteooem-1,ue o6roeKmoe u ynpa'lenue 1woa 

CTBO,  l1M51 cBoi1cTBa, a TaJOKe 06neKT-,z:r;ecKp1mTop cBoi1cTBa. B Ka'leCTBe np11Mepa paccMOTp11M KO,lJ, l13 Jll1CT11Hra 7.9. 

n1-1crnHr 7. 9. HacTpOMKa napaMeTpOB CBOMCTB 06beKTa 

var  ninj a =  { } ; 

C03AaTb nycroll o6beKr; eocnonb30BaTbCll 

ninj a . name =  " Yoshi " ; 

onepa4MllMM npMCB3MB3HMll AJlll 

ninj a . weapon =  " kusarigama " ; 

onpeAeneHMll ABVX CBOKCTB 

Obj ect . de finePropert y ( ninj a ,   " sneaky " ,  { 

conf i gurable :  fa l s e , 

enumerable :  f a l s e , 

BcrpoeHHbtK MeTOA Object . defineProperty ( )  

cny>KMT AJlll TOHKOK HaCTpOKKM napaMeTpOB CBOHCTBa 

value :  t rue, 

o6beKra 

writab l e :  t rue 

} )  ; 

a s s ert ( " s neaky"  in  ninj a ,   " We  can  access  the  new  property " ) ; for ( let  prop  i n   ninj a )  { 

assert ( prop  ! == unde f ined ,  "An  enume rated  propert y :   n  +  prop ) ; nepe6parb nepe11Mcn11eMble 

o6beKTa ninja e L\MKne 

Cuaqa;ia B ,z:r;aHHOM np11Mepe Ko,z:r;a co3,z:r;aeTC5I nycToi1 o6neKT,  B K0Toph1i1 ,z:r;o6aB

JI51eTc51 ,z:r;Ba CBOHCTBa, name 11 weapon, cTapbIM, npoBepeHHhIM cnoco6oM, T.e. c no

MOill,hIO onepau1111 np11cBa11BaHl15I. 3aTeM Bhl3bIBaeTC51 BCTpoeHHhIH MeTO,lJ, Obj ect . 

de f ine Property ( ) ,  KOTOpbIH onpe,z:r;eJI51eT CBOHCTBO sneaky KaK HeHacTpa11Bae

MOe 11 Herrepeq11cJI11Moe B noJI51X configurab l e  11 enumerable, a B era noJie value ycTaHaBJil1BaeTC51 Jior11qecKoe 3Ha'-IeH11e t rue. 3Ha'leHl1e B  3TOM  IlOJie MQ)KHO l13-MeHl1Th,  IlOCKOJlhKY ,z:r;aHHoe CBOHCTBO onpe,z:r;em1eTC5I  I<aK ,lJ,OCTYTIHOe  no 3an11c11  B 

noJie writ able. 

11 ,   HaKOHeU,  B  ,z:r;aHHOM  np11Mepe  KO,lJ,a  npoBep51eTC51  B03MO)l{HOCTh ,z:r;ocryna  K 

BHOBh co3,z:r;aHHOMY CBOHCTBY snea ky, nocJie qero Bee nepeq11c1rnMh1e cBoi1cTBa o6'beKra BhUIBJI51IOTC51 B u11KJie  for-in.  Pe3yJihTaT Bhmo;meH115I Ko,z:r;a 113 ,z:r;aHHoro np11Mepa np11Be,z:r;eH Ha p11c. 7. 1 5. 

YcTaHOBHB Jior11qecKoe 3Ha'-1eu11e  f a l s e  B  noJie  enumerab l e ,  MO)l{HO c,z:r;eJiaTh CBOHCTBO  He,z:r;ocryrrHhlM  M51  Ul1KJia  for- in.  lfro6hI  IlOH51Th np11'-rntty,  np11,ll,eTC5I BepttyrbC51  K nepBOHa'-IaJihHOMY 3aTpy,ll,HeHHIO ,  CB513aHHOMY c  nepeonpe,z:r;eJieH11eM 

CBOHCTB. 

0KOH"l8TenbHOe ycrpaHeHMe TPYAHOCTeM npM nepeonpeAeneHMM CBOMCTB 

ilpH  IIOilbITKe  pacumpHTb  06'beKT  Tl1IIa  P e r s on  C  IIOMOill,hIO  o6neKTa  THIIa Ninj a  (11JI11 c,ll,eJiaTh KJiacc Ninj a  no,z:r;KJiaccoM, npo113BO).(HhIM OT KJiacca Person) B03Hl1KaeT CJie).(y10111,ee 3aTpy.n:HeI-rne: eCJil1 3a,ll,aTh HOBbIH o6neKT THIIa P e r s  o n  B KaqecTBe  npoTOTHna cpyHKU1111-KOHCTPYKTOpa o6'beKTOB Tl1na N in j a ,  TO yrpaTHTC51 

CB513h c nepBoI-Ia'-IaJihHhIM npoTOTHnoM Ninj a ,  xpaH51111,l1M CBOHCTBO cons t ructor. 

Ho aTo CBOHCTBO HeJih351 Tep51Th, nocKOJihKY c era noMOII�hIO y.ll.o6Ho onpe,ll,eJI51eTc51 
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cpyttKUirn, np11Mem1eM<rn wrn co3.n;att115l aK3eMrnrnpoB o6oeKTa T11na Ninj a ,  Ha 'ITO 

BilOJIHe o6ocHOBaHHO pacc�IHTbIBaIOT .n:pyr11e pa3pa6oT�IHKM, HCilOJib3YIOIUHe Baruy KO.lJ:OBYIO 6a3y. 

@ configuring properties 

x 

I +-

C  .. 1  1 27.0.0.1 :8080/ninja2e/chapte ...  �j  _ 

•  We  can  access the  new  property 

•  An  enumerated  property:  name 

•  An enumerated  property:  weapon 

PHc.  7.15.  B  u,1-1K11e  for-in  n pocMarpi-i BatoTCR 

CBoi:lcrna name 1-1 weapon, HO He cneu,1-1a11bHO BBe

AeHHOe CBOi:ICTBO  sneaky,  XOTR  OHO 1-1  AOCTynHO 

o6bl4HblM cnoco6oM 

CTo.n:o6ttoe  3aTpy.n:tteHtte  MO)l{HO  pa3peru11Tb,  BocnoJih30BaBIDHCb  TeM,  'ITO 

HaM  y)l{e  H3BeCTHO  0  CBOHCTBax.  c  3TOH  ueJibIO  onpe.n:eJIHM  HOBOe  CBOHCTBO 

con s t ructor .ll:Jl51  HOBoro  o6·beKTa  N i n j a .  prototyp e ,   BbI3BaB  MeTo.n:  Obj ect . 

define Property ( ) ,  KaK IIOI<a3aHO B npHMepe 1<0.n:a H3 JIHCTHHra 7. 10. 

m1CT11tHr 7. 10. YcTpaHeH1r1e TPYAHOCTeH np1r1 nepeonpeAe11eH1r11r1 CBOHCTBa constructor funct ion  Person ( ) { }  

Person . prototype . dance =  funct i on ( ) { } ; 

func t i on  Ninj a ( ) { }  

Ninj a . protot ype =  new  Person ( ) ; 

Obj ect . de fineProperty ( N inj a . protot ype ,  " const ruct o r " ,  { 

OnpeAenMTb HOBOe 

enumerabl e :   f a l s e , 

Henepe�11cn11Moe CBOMCTBO 

value :  Ninj a , 

constructor, cHoea 

yKa3blBaio114ee Ha npOTOTM n 

writable :  t rue 

Nin j a  

} )  ; 

var  ninj a =  new  Ninj a ( ) ; 

assert ( n i nj a . const ructor  === Ninj a , 

"Connect ion  f rom  ninj a  i nstances  t o   Ninj a  con s t ructor BoccraHOBHTb tBR3b 

reestab l i shed ! " ) ; 

for ( let  prop  in  Ninj a . prototype )  { 

as sert ( prop  === " dance " , 

B Ninja .  prototype He 6b1no 

A06asneHO HMKaKHX nepe�11cnHMblX 

" The  only  enume rable  prope rt y  i s   dance ! " ) ; CBOMCTB 
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lfacmt. III.  J1cCJ1eooea11,ue o6oeicmoe u ynpa•te'llue 1woa 

EcJIH Tenepb BhmOJIHHTh paccMaTp11saeMhIM 3,ll;ech Ko;-1, TO Bee B HeM OKlliKeTcH 

3aMeqaTeJihHO. B qacTHOCTH,  HaM y,ll;aJIOCb soccTaHOBHTb CBH3b 3K3eMnm1pos o6beKTa ninj a c cpyttKQHeM-KOHCTP)'KTOpOM o6beKTOB THila Ninj a ,  H TaKMM o6pa30M 

MbI MO)l(eM Y3HaTb,  qTo OHH C03,ll;aHbI ,ll;aHHOM cpyttKQHeM-KOHCTPYKTopoM. I1 ecJIH 

KTO-TO  IlOilbITaeTOI npOCMOTpeTb CBOMCTBa 06be1cra Ninj a . prototype B  QHKJie, TO MbI rapaHTMpoBaJIM ,  qTo cneQMaJibHO  onpe,Z1;eJie1-nme  CBOMCTBO  constructor OKa)l(eTCH np11 3TOM He,ll;OC'fYilHbIM. I1 B 3TOM npo.HBJHIIOTCH OTJIWIHTeJibHbie qepTbl ttacTo.Hmero HHH,ll;3.H, npMrne,Z1;rnero, C,ll;eJiasrnero csoe ,ll;eJio M yrne,Z1;rnero mrneM He3aMe'-IeHHbIM! 

7.3.2. Onepa'-'VIH ins tanceof 

B  6oJihllIHHCTBe  .H3bIKOB  nporpaMMHposaHHH  caMhIM  npocToM:  cnoco6  np0Bep11Tb, OTHOCMTCH JIH o6beKT K onpe,ll;eJieHHOM MepapxMH KJiaCCOB, COCTOMT B TOM, qTo6hr socnoJih30BaTbCH onepaQMeM: instanceof. HanpMMep, B H3hIKejava c noMo

IUbIO onepaQMM inst anceof nposepHeTC.H, OTHOCMTC.H JIM o6beKT,  HaXO,ll;.HlUMMC.H 

B JieBoM: qacTH ,ll;aHttoM: onepaQMM ,  K TOMY )Ke caMoMy T11ny KJiacca HJIH no,Z1;KJiacca, KOTOpbIM )'Ka3aH B ero npasoM: ee qacTH. 

HecMOTpH Ha onpe,Z1;eJieHHbie napaJIJieJ111, KOTOpb1e MO)l(HO 6bIJIO 6b1 npoBeCTM 

c np11HQMilOM ,ll;eMcTBHH onepaQMM inst anceof B JavaScript, c,ll;eJiaTb aTo  ne TaK

TO npocTo. Be,ll;b B H3bIKejavaScript onepaQM.H instanceo f ,Z1;eM:crsyeT no QenoqKe npoTOTMilOB . .LJ:onycTMM, MMeeTCH CJie�mee Bblpa)l(eHMe: 

ninj a  instanceof  N i nj a 

B onepaQMM instanceof npoBep.HeTc.H, HaxO,ll;MTC.H JIM meKJUJ,UU npoTOTHn cpyttK

QHH-KOHCTPYI<Topa  o6beKTOB  THna  N i n j a  B  QenoqKe  npoTOTMilOB  3K3eMilJIHpa ninj a. 06paTMMC.H 3a KOHKpeTHbIM npMMepoM CHOBa K JIIO,ll;HM BOo6me M HHH,ll;3H B 

'IaCTHOCTH, KaK ,Z1;eMOHCTp11pyeTC.H B KO,ll;e M3 JIMCTMHra 7. 1 1 . 

nHCTlllHr 7 . 1 1 .  l/lccneAOBaHHe onepa�HH instanceof 

funct i on  Person ( ) { )  

funct ion  Ninj a ( ) { )  

Ninj a . prototype =  new  Person ( ) ; 

3K3eMni1Rp ninja OTHOCHTCR 

const  ninj a  =  new  Ninj a ( ) ; 

assert ( ninj a  instanceof  Ninj a ,   " Ou r   ninj a  i s   a  Ninj a ! " ) ; ass ert ( ni n j a  instanceof  Person ,  "A  ninJ a  i s   a l so  a  Person .  " ) ; KaK M npe,Z1;noJiaraJI0Cb, 3K3eMrnu1p ninj a  O,ll;HOBpeMeHHO OTHOCHTC.H M K THny Ninj a M K  Pers on. Ha pMc. 7. 16 noI<a3aHo cocTo.HHMe npMKJia,ll;HOro KO,ll;a, pacKpbI

BaIOmee BttyTpeHHHM MexaHM3M ,ll;eMCTBHH QenoqJ<M npoTOTMilOB. 

11,eno•IKa npoTOTMilOB 3K3eMmrnpa ninj a COCTOHT H3 o6beKTa, KOTOpblM C03,ll;aeTCH B pe3yJibTaTe BbIIlOJIHeH.H.H onepaQHH new Person ( )  H qepe3 KOTOpbIM ,ll;OCTHraeTC.H HaCJie,ll;OBaHJie, a TaK)l(e npOTOTHIIa Pers on. flptt Bbl'IHCJieHHH 3HaqeHHH Bbl-
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pa)l(emu1 ninj a  ins t ance o f  Ninj a, HHTepnpeTaTop JavaScript 6epeT npoTOTHn cpyHKQHH  Ninj a  (T.e. o6beKT,  no;iyqeHHhIH B pe3yJihTaTe  BhlilOJIHeHH51 onepau;1111 

new Person ( ) )  H npoBep51eT, HaXO,ll,HTC51 JIH 3TOT o6beKT B  QeilO'-IKe npoTOTHilOB 

aK3eMilJI51pa ninj a. A nocKOJihK)' 06beKT, C03,ll,aBaeMhIH B onepaQHH new Person ( ) , 51BJI51eTC51  Henocpe,ll,CTBeHHhlM npoTOTHilOM 3K3eMilJI51pa ninj a ,  TO pe3yJihTaT ,ll,aH

HOH nposep1<11 OKa3hIBaeTC51 HCTHI-IHhIM. 

Bo  BTopoM  cJiyqae ,  1wr,ll,a  BhI'IHCJI51eTC51  3Ha'lei-rne  Bhrpa)KeHH51  n i n j a i n s t anceof  Person, HHTepnpeTaTop JavaScript  6epeT  npoTOTHn  cpyHKQHH-KOH

CTP)'KTopa o6beKTOB THna  Person 11  nposep51eT,  Haxo,ll,HTC51 ;m  aTOT  npoTOTHn  B 

QenoqKe  npoTOTHilOB aK3eMrnrnpa n i n j a.  I1  B  aTOM  cJiy'lae  npoBepKa npoxo,ll,HT 

ycnenrno,  IlOCKOJihKY Mhl HMeeM ;�eJIO c  npOTOTMilOM o6beKTa, KOTOphIH C03,ll,aH  B 

pe3yJihTaTe BhlilOJIHeHMH onepaQMH new Person ( )  11 51BJIHeTCH npoTOTHflOM aK3eMnJI51pa nin j a ,  KaK 6bIJIO Bh151CHeHO Bhlllie. 

function  Person ( ) { )  

fun ction  N i n j a ( ) { )  

N i n j a , prototype  =  new  Person ( ) ; 

can s t   n i n j a =  new  Ninj a ( ) ; 

function  N i nj a ( ) { }  

fun ction  Person '( )  { }  

prototype :  

prototype : 

new  Pe rson ( ) 

Nin j a   prototype 

Person 

constructor 

[ [prototyp e ]  J 

[ [prototype ]  J 

constructor 

L!eno'!Ka nporonmoe 3K3eMn/1Apa ninja 

PHc. 7.16. �en04Ka nporornnoB 3K3eMn11.Rpa nin j a  COCTOl'1T 1'13 o6beKTa, C03AaBaeMoro B onepaU,1'11'1 new  Person () ,  a TaK>Ke nporornna Person I1 aTo Bee, '-ITO cJie,ll,OBaJIO 6b1 3HaTh 06 onepaQHH instanceof. I1 XOT51 aTa onepaQlUI qa�e Bcero npHMeH51eTCH c u;eJihIO Bh151CHHTh, 6hIJI JIH 3K3eMnJIHP C03,ll,aH KOH

KpeTHOH cpyttKQHeH-KOHCTPYKTOpOM, Ha caMOM ,ll,eJie OH a ;:i:eHCTByeT HeCKOJlhKO HHa

'le. BMecTo aToro B onepa1�HH instanceof npoBepHeTcH, HaXO,ll,HTca JIH npoToT11n cpyttKQHH, YKa3hIBaeMoii B npaBoii <JacT11 ,ll,aHHOH onepaQHH, B uenoqKe npoTOTHnos o6beKTa, �hmaeMoro s 11esoii ee qacT11. CJie,ll,oBaTeJihHO, npttMeHeHHe onepau1111 

i n s t anceof Tpe6yeT ,ll,OflOJIH11Te11hHOro pa3b51CHemrn. 

Pa3bSICHeHHe onepa4HH ins tanceof 

KaK He pa3 ynoMHHaJIOCh paHee B aToii rnase, JavaScript 51BJI.HeTC51 ;:i:11HaMH'le

CKHM 513hIKOM, ;:i:onycKaIO�HM HeMaJIO BH,ll,OH3MeHeHHH BO BpeMR Bh1IlOJIHe1-nrn npo-
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l/acrn'b !IL  Hcwieooea'llue o6'15eicrnoe u ynpo•te'/lue ?CoiJa rpaMMhI.  H ttLJTO,  HarrpttMep,  He  MernaeT M3MeHMTh no xo;zy �eJia  rrpoTOTMII  KOH

CTPYKTopa, KaK �eMOHCTpttpyeTcJI B rrpttMepe Ko�a M3 JIMCTMHra 7. 12. 

n111cntHr 7 . 1 2. Ha6ntoAeH111e 3a 1113MeHeHlllSIMlll npoTOntnoe KOHCTPYKTOpa funct ion  Ninj a ( ) { }  

const  ninj a =  new  Ninj a ( } ; 

as sert ( n inj a  i nst anceof  Ninj a ,   " Our  ninj a  i s   a  Ninj a 1 " ) ; 1'13MeHHTb npoTornn 

Ninja . prototype  =  { } ; 

cl>YHKL\HH-KOHCTPYKTOpa 

o6beKTOB THna Ninja 

HeCMOTPR Ha TO �TO 3K3eMnnRp ninj a 6bln C03A3H 

as sert (  !  ( ninj a  instanceof  Ninj a ) , 

I L\HH instanceof Tenepb cneAyeT, �To ninja so-

" The  ninj a  is  now  not  a  Ninj a ! ? " ) ; 

KOHCTPYKTO


0611.1e He  pOM 

RBn


06beKTOB 

ReTCR 

THna Ni

3K3eMnllRPOM  n j a

rnna  , H3 

Ni onepanja! 

B �aHHOM npttMepe KO�a CHOBa IIOBTOp51IOTC51 Bee OCHOBHhie rnartt no C03�aHl1IO 

aK3eMrrJiapa  n i n j a, 11  rroaToMy rrepBbitt  TecT  ycrrernHo  rrpoxo�ttT.  Ho ecJI11  M3Me

HMTh  rrpoTOTl1II  cpyHKl,1111-KOHCTPYKTopa  o6beKTOB  Tl11la  N i n j a  noc.rie C03;�aHl151 

3K3eMrrm1pa n i n j a  11  CHOBa rrpoBep11Tb,  OTHOCl1TC51 Jil1  3K3eMnJI51p ninj a  K Tttrry Ninj a  (B Bblpa.JKeHMl1 ins tanceof Nin j a ) ,  TO OKa.JKeTC51, qTo nOJIOJKeH11e 113MeHH

JIOCb. 3To MOJKCT Bbl3BaTb y�11BJieH11e, ecJIH rrpttttTl1 K HeBepHOMY BbIBOtzy,  qTo onepaQl151 instanceof II03BOJI51eT Bb151CHl1Tb, 6hIJI Jil1 3K3eMllJI51p C03�aH KOHKpeTHOH 

cpyHKQ11ei1-KOHCTpyKTopoM.  Ho ecJI11  rrpoaHaJI11311poBaTb  HacT0511QYIO  ceMaHTl1KY 

onepaQ1111  ins t anceof,  rrpoBep51IOIQyIO  TOJihKO,  Haxo�HTC51 Jil1  npoTOTttn  cpyHK

QHH, YKa3aHHhitt B rrpaBoii ee qacTH, B QenoqKe npoTOTHIIOB o6beKTa, YKa3aHHoro B JieBoii ee qacT11, TO Hwqero y�HBHTeJihHoro B aTOM He o6HapyJKHTC51. 3Ta c11ryaQH5I HarJI51,ll;HO fIOKa3aHa Ha pttc.  7. 1 7. 

11TaK, Bb151CHl1B, KaKHM o6pa30M �eHCTBYIOT npoTOTl1flbl B JavaScript H KaK BOC

IIOJib30BaTbC51  HMH  BMeCTe  c  cpyHKJ�H51MH-KOHCTPYKTOpaMH  �;rn  peaJIH3aQHH  Ha

CJie�OBaHH51, nepeii�eM K paccMOTpeH1110 KJiaCCOB - oqepe�HOMY HOBOBBe�eH1110 B 

cTaH�apTe ES6 513b11<aJavaScript. 

7  4 npMMeHeHMe "Knaccoe" B CTaHAapTe ES6 

. 

. 

Sl3b1Ka JavaScript 

To,  qTo JavaScript  II03BOJIJieT  opraHH30BaTh  HacJie�oBaHHe  B  orrpe�e11eHHoi1 

cpopMe c noMOLQhIO rrpoTOTHIIOB, caMo no ce6e 3aMeqaTeJibHO. Ho 06m11M )KeJiaHHeM MHOrHX pa3pa6oTqHKOB, oco6eHHO c OIIblTOM nporpaMMHpoBaHH51 B KJiacc11qe

CKOM o6beKTHO-optteHTHpoBaHHOM CTHJie, 51BJI51eTC51 yrrpomeHHe HJIH a6cTpaKQH51 

CHCTeMbl HaCJre�oBaHH51 B JavaScript �o 6oJiee 3HaKOMOro HM ypoBH51. 

3TO  HeH36eJKHO  npttBO�HT K TaKOMY I10H51TMIO,  KaK KJiaCCbl,  XOT51  B JavaScript KJiaccwqecKa51  IIOMepJKI<a  HacJie�oBaHH51  B  ecTeCTBeHHOM BH.[J;e He peaJil130BaI-Ia. 

B  OTBeT Ha 3TH  IIOTpe6HOCTH  n051BHJIC51  p51,D; 6H6JIHOTeK .JavaScript,  r�e  HaCJie�o

BaHHe  HMHTttpyeTC51 B  KJiacc11qecKOM  BH�e.  Ho  IIOCKOJibKY B  Ka.JK/�OH 6H6Jil10TeKe KJiacchI  peaJIH3YIOTC51  no-cBoeMy,  KOMMTeT  no  pa3BHTHIO  cTaH�apTa  ECMAScript 
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CTaH,ll,apnuttpOBaJI CMHTaKCMC )J,JUI  MMMTaQMM HaCJie,l],OBaHMH Ha OCHOBe KJiaCCOB. 

06paTMTe BHMMaHtte Ha cJioBo "ttMMTaQttH". HecMoTpH Ha TO qTo, nporpaMMttpyn Ha JavaScript, Tenepb MO:>KHO TIOJib30BaTbCH KJIJOqeBbIM CJIOBOM cla s s ,  6a30B351 peaJIM3aQHH HaCJie)J,OBaHHH no-npe)l(HeMY OCHOBhIBaeTCH Ha npoTOTHnax! 

lllaMeHeH11e nporo111na 

4>YHK�l111-KOHCTpyKTopa 

o6'beKTOB 111na Ninja 

\ 

function  N i n j a ( ) { }  

const  n i n j a =  new  Ninj a ( ) ; 

N in j a . prototype �  { } ; 

function  Nin j a ( ) { )  

function  Ninj a ( )  { }  

prototype : 

prototype : 

npoTOTMn Ninj a  

nporornn Ninj a 

constructor 

constructor 

[ [prototype] l 

[ [prototype I l 

�eno'IKa nporo111nos 

�enO'IKa npoTOTlllnOB 

o6'beKTa ninja 

o6beKTa ninja 

n i n j a   instanceof  Ninj a  / / t rue 

ninj a  instanceof  Ninja  / / fa l se 

npoTOT11n $yHK�l111·KOHCTpyKTopa 06'beKTOB 

npoTOTl1n $yHK�l111·KOHCTpyKTopa 06'beKTOB 111na 

111na Ninja HaXOA11TC!I B �enO'IKe npoTOTl1nOB 

Ninja (r.e. HOBblM nycTOM o6'beKT) He HaXOAl1TCSI 

o6'beKTa ninja; onepa�1111 instanceof 

B �eno'!Ke nporonmos o6'beKTa ninja; onepa�11111 

soaspa1.1.1aer norn'leCKoe 3Ha'leH11e true 

ins tanceof soaspa1.1.1aer norn'lecKoe aHa'leH11e 

false 

P111c. 7.17. B onepal..\"1"1 instanceof n posepR eTrn, HaXOAi.1TCfl 111-1 n pornrnn <l>YHKL\"11-1, yKa3aHHbllii B 

npasolii ee 4acrn, B L\eno4Ke n pornrnnos o6beKra, yKa3aHHoro B 11esolii ee 4acr1-1. EiYAbTe BH1t1MaTe11b

H b1, nOCKO/lbKY n pornrnn cj>yHKL\"1"1 MO>KeT i.13MeHi.1TbCfl B /ll06olii MOMeHT! 

K1110Yesoe  c11oso class  6b1110 sseAeHo  s  craHAapr ES6 fl3b1Ka  JavaScript, HO OHO nOAAepm1-1 saeTcfl ew,e He so scex 6pay3epax (noAp06Hee o reKyw,elii nOAAep»<Ke KlltOYesoro C/lOBa c l a s s  s 6 pay3epax CM. n o  ap,pecy h t tp :  I I kangax . gi thub . io /compat - table / e s 6/ # t e s t - c l a s s ) . 

I1TaK, npttcrynHM K paccMOTpeHHIO HOBOro CHHTaKCHCa HaCJie,l],OBaHHR Ha oc

HOBe KJiaCCOB. 

7.4. 1 .  npMMeHeHMe KnlO'leBOrO CnOBa class 

KaK ynoMHHaJIOCh BhIIIIe, B cTaH,napT ES6 H3hIKa javaScript 6hIJIO BBe,neHo KJIIOqeBoe CJIOBO c l a s s ,  npe,nocTaB1rn10mee HaMHoro 6oJiee H3HIQHhIH cnoco6 co3,naHMR 
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qacm'b III.  Hcrneaoeauue o6uxmoe u ynpa•u:uue 1waa 

o6neKTOB H peaJIH3aQHH HaCJie)l;OBaHHR, qeM ero peaJIH3aQHR Bpy<IHYIO c TIOMOU�blO 

npoTOTHTIOB.  DoJih30BaThCJI KJI1oqeBhIM CJIOBOM class HeTpy;:i:tto, KaK ;:i:eMOHCTpttpyeTcJI B npHMepe KO)l;a 113 JIHCTHHra 7 . 1 3. 

J11.1cntHr 7 . 1 3.  C03AaH1.1e KJlacca e cTaHAapTe ES6 

Bocno11b30BaTbCA K/ll04eBblM c11oeoM class, 4T06b1 

npMcrynMTb K onpeAeneHMIO Knacca e CTaHAap1e ES6 

l 

c  ass  N .  . 

lnJ { 

a 

construct o r ( name )  { 

OnpeAe/IMTb cpyHK4M10·KOHCTPYKTOp, KOTOpaA 

t h i s . name  =  name ; 

6yAeT Bbl3blBaTbCJI npM 06pa11.1eHMM K K/laccy 

c noMOll.\blO Klll04eeoro cnoea new 

swingSword ( }  { 

return  t rue ; 

OnpeAe/IMTb AOnO/IHMTe/lbHblH MeTOA, AOCTYn· 

HblH eceM 3K3eMnnApaM o6beKTa TMna Ninj a 

nony4MTb HOBblH 3K3eMnllllP 

o6beKTa ninja c noMOll.\blO 

var  ninj a =  new  N i nj a ( " Yosh i " } ; 

K11104eeoro c11oea new 

I 

as sert ( ninj a  i nst anceof  N i nj a ,   " Our  ninj a  i s   a  Ni nj a " ) ; as sert ( ninj a . name  === " Yoshi " ,   " named  Yoshi " } ; npoeepMTb npeAno11araeMoe 

noeeAeHMe 

assert ( ninj a .  swingSword ( } ,  " and  he  can  swi ng  a  sword" }  ; B npttMepe Ko;:i:a H3 JIHCTHHra 7. 1 3  KJiacc Ninj a co3.z:i;aeTCJI c noMomhJO KJI1oqeBoro CJIOBa c l a s s .  Dptt co3;:i:aHHH KJiaccoB B cTatt;:i:apTe ES6 MQ)KHO JIBHhIM o6pa30M 

onpe;:i:eJIHTh cpyttKU:HJO const ructor ( ) , KOTopaR 6y;:i:eT BbI3bIBaTbC.H np11 no11r1e

HHH aK3eMnJIJipa  o6neKTa  (B  ;:i:aHHOM  cJiyqae  Tttna Ninj a ) .  B  TeJie KOHCTPYKTopa MO)l{HQ nonyqttTb )l;OCTYfl K BHOBb C03)l;aHHOMY 3K3eMmrnpy c  TIOMOmbJO  KJIJOqesoro CJIOBa this H 6e3 oco6oro Tpy;:i:a ssecrn HOBhie csoii:cTBa spo;:i:e name ,  a B TeJie caMoro  KJiacca - onpe;:i:eJIHTb MeTO)l;bl,  KOTOpb1e CTaHYT ;:i:ocrynHbIMH BCeM  3K3eM

TIJIJipaM  aToro  KJiacca.  B  ;:i:am-10M  cJiyqae  B Te11e  KJiacca  Nin j a  onpe;:i:eJieH  MeTo;:i: swingSword ( )  , Bo3spama10mwi1 Jiorwqec1<0e 3Haqeutte t rue: class  N i nj a {  

const ructor ( name }  { 

t h i s . name  =  name ; 

swingSword ( )  { 

return  true; 

.Ua.nee B paccMaTpwsaeMOM 3.z:i:ech npttMepe ICo;:i:a )l;JIJI co3.z:i;attHJI aK3eMnJIJipa KJiacca Ninj a BhI3bmaeTCJI ero KOHCTPYKTop c n0Momh10 KJIJOlleBoro c110sa new no;:i:o6tto TOMy, KaK 31'0 ,[l;eJiaJIOCb B npe,!l;bI,[l;ymttx npHMepax Ko;:i:a c  TIOMOmhJO npOCTOH cpy1IK

U:HH-KOHCTPYKTOpa H TIOKa3aHO HH)l{e. 

var  ninj a =  new  N i nj a ( " Yoshi " } ; 
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11, HaKoHeu, ,  B ,n:am-IOM rrp11Mepe Ko,n:a rrposepaeTCJI rrpe,n:rroJiaraeMoe rrose,n:eHtte 3K3eMrrJiapa ninj a. B '"IaCTHOCTH, ero rrp11Ha,n:Jie)JrnocTh K Tttrry Ninj a  (s orrepau;1111 

inst anceof Ninj a ) ,  HaJIIIqIIe csoilcTsa name II ,n:ocryna K MeTo,n:y swingSword ( ) : assert ( n inj a  instanceof  Ninj a ,   " Our  ninj a  i s   a  Ninj a " ) ; assert ( ninj a . name  === " Yosh i " ,   " named  Yoshi " ) ; a s sert ( ninj a . swingSword ( ) ,   " and  he  can  swing  a  sword " ) Knaccb1 KaK CMHTaKcM�ecKoe YA06c1so 

KaK yrroMHHaJIOCh  paHee,  HecMOTpR  Ha sse,n:eHtte  KJI1oqesoro  cJiosa  c l a s s   B 

CTaH,n:apT ES6,  m-neprrpeTaTop JavaScript rro-rrpei1rneMy pa6oTaeT  Ha ocHose rrpo

TOTIIITOB. A KJiaCCbI cJiyiKaT JIIIIllb CIIHTaKc11qecKIIM y,n:o6CTBOM, ynpmu;aIOiu;IIM IIMII

Tau;mo HaCTOJlllllIX KJiaCCOB BJ avaScript. 

Ko,n: KJiacca II3 JIHCTHHra 7 . 1 3  MOiKHO cpyHKQIIOHaJihHO np11paBHJITh K CJie.n:yIOiu;e

MY Ko.n:y s CTaH,n:apTe ES5: 

funct ion  N i nj a ( name )  { 

t h i s . name  =  name ; 

N i nj a . protot ype . swing Sword 

function ( )   { 

return  t rue ; 

} ; 

KaK BII,n:IITe, B HOBhlX KJiaccax, rroas11srn11xca B cTaH,n:apTe ES6, HeT HIIqero oco6eHHoro.  Hx KO,n: BbirJIJI,n:HT 6oJiee  II3JIIu;HO, XOTJI OH II  OCHOBbIBaeTCJI  Ha Tex iKe rrpIIHu;IIrrax II rroHJITIIJIX, qTo II KO,n: B cTaH,n:apTe ES5. 

C1ant�ecKMe MeTOAbl 

B  npe,n:b1,n:yiu;IIx npttMepax 6bIJIO rroKa3aHo,  KaKIIM o6pa30M onpe,n:eJIJIIOTCJI Me

'rO,n:hI o6'heKTOB (rrpoTOTIIIlHbie MeTO,n:bI) ,  ,n:ocryrrHhie BCeM 3K3eMITJI51paM o6neKTOB. 

TioMIIMO  TaKHX  MeTo,n:oB,  B  KJiacc11qecKIIX  06'beKTHo-opIIeHTHposaHHblX  Jl3bIKaX 

rrporpaMMIIposamrn spo,n:e Java rrpIIMeHJ1IOTCJ1 cTaTIIqecKIIe  MeTO,n:hI,  orrpe,n:eJIJ1e

Mb1e Ha yposHe KJiaccos. B KaqecTBe rrp11Mepa paccMoTpIIM Ko,n: II3 JIIICTHHra 7.14. 

n111crnHr 7. 1 4. CraT"1'10CK"1e MeTOAbl B CTaHAapre ES6 

c l a s s   Ninj a {  

construct o r ( name ,  leve l )  { 

this . name =  name ; 

this . l evel  =  leve l ; 

swing Sword ( )  

return  t rue; 

static  compare ( ninj a l ,   ninj a2 )  { 

Bocnonb30earbcR Kmo�eebtM 

ret urn  ninj al . l evel  - ninj a2 . l eve l ; 

cnOBOM static, �T06bt 

onpeAenMTb CTaTM�eCKMM MeTOA 
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q acm'b III. HccJ1.e00Ba'/-lue o6'6CKmoB u ynp(Jlteuue xooa 

var  ninj a l  

new  Ninj a ( " Yoshi " ,   4 ) ; 

� 

var  ninj a2 

new  Ninj a ( " Hattor i " ,   3 ) ; 

3K3eMnnApbl ninja He 

HMelOT AOcryna K MeTOAY 

assert (  1  ( " compare"  in  ninj a l )  & &   1  ( " compare"  in  ninj a 2 ) , compare ( )  

"A  ninj a  instance  doesn ' t   know  how  t o   compare " ) ; assert ( Ninj a .  compare ( ninj a l ,   ninj a 2 )   >  0 , 

" The  Ninj a  class  can  do  the  compar i son ! " ) ;  I Y Knacca AOCTyn K Ninja 

MeTOAY HMeercA 

Compare ( )  

a s sert ( 1  ( " swingSword"  in  Ninj a )  , 

" The  N i nj a  c l a s s   cannot  swing  a  sword" ) ; l1  B ,a:aHHOM rrpttMepe KO,a:a co3,a:aeTc.H KJiacc Ninj a c MeTo,a:oM  swingSword ( ) , 

,a:ocryrrHhIM  BCeM  3K3eMmrnpaM ninj a .  B  HeM Ta10Ke orrpe,a:e;rneTC.H cTaTwieCKHH 

MeT0,11;  compare ( ) '  0  qeM CBH,a:eTeJibCTBYeT  KJIIOqeBoe  CJIOBO  s t a t i c ,  yKa3aHHOe rrepe,a: ero HMeHeM: 

static  compare ( ninj a l ,   ninj a2 )  { 

return  ninj a l . leve l  - ninj a2 . leve l ; 

CTaT11�1ecKtti1  MeTo,a:  c ompare ( ) ,  cpaBHHBa1om,tti1:  ypom-rn  MacTepcTBa  ,a:Byx HHH,11;3.H, orrpe,a:eJI.HeTc.H Ha ypoBHe KJiacca, a He 3K3eMrrJI.sipa! A ,a:aJiee rrpoBep.sieTC.H, qTo MeTo,a:, no cym,ecTBy,  He,a:ocryrreH H3 3K3eMITJI.Hpa ninj a ,  HO ,a:ocryrreH 113 KJiacca Ninj a: 

a s sert ( 1  ( " compar e "   in  ninj a l )  & &   1  ( " compare"  in  ninj a2 ) , 

" The  n inj a  i nstance  doe sn ' t  know  how  to  compare " ) ; a s sert ( N i nj a . compare ( ninj a l ,   ninj a2 )  >  0 , 

" The  N inj a  c l a s s   can  do  the  comparison ! " ) ; CTaTHqecKHe MeT0,1J;hl MOryT 6b!Th pea;rn30BaHbl II  B Ko,a:e,  r,a:e cTaH,a:apT ES6 He HCITOJib3YeTC.H. Ho )Vi.SI 3Toro rrpH,11;eTC.H BCITOMHHTh, qTo KJiaCCbl peaJIH3YJOTC.H qepe3 

cpyHKQHH. A rrocKOJihl<y CTaTttqecKHe MeT0,11;hl ,a:ei1CTBYIOT Ha ypoBHe 1rnacca, TO HX 

MO)KHO peaJIH30BaTb, Bhff0,11;HO BOCTIOJib30BaBUIHCb cpyttKQH.HMH B KaqeCTBe o6oeK

TOB BbICUlero nop.H,a:Ka If  BBe,ll,H CBOHCTBO MeTo,a:a B cpyHKQHIO-KOHCTPJKTOp ,  KaK no

I<a3aHO B cJie,a:yrom,eM rrpttMepe KO,ll,a: 

.  . . 

j Pacw11p11Tb cjlyHKl.IHIO·KOHcrpyKrop 

func t i on  N i nJ a ( )  { }  

MeTOAOM AnA HMHTa41111 crant'!ecK11x 

Ninj a . compare  =  func t i on ( ninj a l ,  ninj a2 )  {  . . .  } 

MeTOAOB B KOAe, rAe He cnonb3yercA 

CTaHAapr ES6 

A Tenepb rrepeH.,a:eM K HacJie,a:oBaHttIO. 

7.4.2. PeanM33�MH HacneAOB3HMH 

0TKpoBemw roBop.si, ocym,ecTBHTh HacJie,a:oBaHtte B KO,ll,e ,a:o ES6 He TaI<-TO rrpocro. 06paTttMC.H 3a KOHKpeTHbIM rrpttMepoM CHOBa I< Jll0,11;.HM, rrpe,a:cTaBJieHHblM 06'be1<TaMH THITa Person, If HHH,11;3.H, rrpe,a:cTaBJieHHbIM 06oeKTaM11 THrra Ninj a ,  Kai< IIO

Ka3aHO B CJie,a:yIOm,eM cpparMeHTe KO,a:a: 
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funct ion  Person ( ) { }  

Person . prototype . dance 

funct i on ( )  { } ; 

funct ion  Ninj a ( ) { }  

N i nj a . protot ype =  new  Person ( ) ; 

Obj ect . definePropert y ( Ni nj a . protot ype ,  " const ruct or " ,  { 

enumerable :  fal se , 

va lue :  Ninj a , 

writable :  t rue 

} )  ; 

B .n:aHHOM Ko.n:e o6parn:aeT Ha cefoi:  m-n1MaHHe cJie.n:y10rn:ee: MeTO.z:t:hI, .n:ocrynHhie 3K3eMnm1paM, ,[(OJI)KHbI 6bITb Henocpe.z:t:CTBeHHO BBe,[(eHbI B rrpoTOTHil <l>YHKQHH-KOH

CTPYKTOpa, KaK aTo c.n:eJiaHo c MeTo.z:t:oM dance ( )  H KOHCTPYKTopoM o6neKTOB nma Person. EcJIH )Ke Tpe6yeTc.H peaJIH30BaTb HacJie.z:t:oBaHHe, TO npH.z:t:eTc.H: 3a.zi:aTh npo

TOTHn rrpoH3BO.z:t:Horo KJiacca .[(JI.H: 1-iacJie.z:t:oBaHH.H 6a3oBoro KJiacca. B .n:aHHOM cJiyqae HOBbIH 3K3eMTIJI.Hp THIIa Person npHCBaHBaeTC.H: o6'heKry TllIIa Ninj a . prototype. 

K CO)KaJieHHIO, B pe3yJibTaTe aToif onepaQHH Tep.H:eTc.H CBOHCTBO constructor npo

TOTHna, H I103TOMY ero npHXO,[(HTC.H: BOCCTaHaBJIHBaTb c IlOMOrn:bIO MeTO,[(a Obj ect . 

de f inePrope rt y ( ) . KaK BH,[(HTe, IlbITa.H:Cb ,[(OCTHqb TaKoro OTHOCHTeJibHO npocToro  H  pacrrpocTpaHeHHoro .H3hIKOBOro cpe,a:cTBa,  KaK HacJie,a:oBaHHe,  Heo6xo.z:t:HMo npHHHMaTb BO BHHMaHHe MHOrHe ipaKTOpbr. ITpaB.n:a, Ha•rnHa.H: co cTaH.n:apTa ES6, 

,[(eJIO 3Haqi'ITeJibHO ynpoCTllJIOCb. 

B npHMepe KO.z:t:a H3 JIHCTHHra 7. 15 noKa3aHo, HaCKOJibKO npocTo MO)KHO Tenepb pea.rm3oBaTb HacJie.z:t:oBaHwe s JavaScript. 

n111cT111Hr 7 . 1 5. HacneAOBaH111e B CTaHAapTe ES6 

c l a s s   Person  { 

const ruct o r ( name )  { 

t h i s . name  =  name ; 

dance ( ) {  

return  t rue ; 

Bocnollb30BaTbCR KlllO'leBblM CllOBOM 

extends, 'IT06bl HaClleAOBarb or APvroro 

c l a s s   Ninj a  extends  Person  { 

K11acca 

const ructor ( name ,  weapon )  { 1 

super (name)  ; 

BocnOllb30B3TbCR K/llO'leBblM CllOBOM 

this . weapon  = weapon; 

super, 'IT06bl Bbl3BaTb KOHCTpyKrop 

6a3oeoro K11acca 

wieldWeapon ( )  { 

return  t rue ; 

va r  person 

new  Person ( " Bob " )  ; 
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'lacmo III.  HcCJleiJoemtue o6r,eKmoe u ynpo•teuue iwiJa 

assert ( person  instanceof  Person,  " A   person ' s   a  person" ) ; assert ( per son . dance ( ) ,  " A   person  can  dance . " ) ; ass ert ( person . name  === " Bob " ,  "We  can  ca l l   i t   by  name . " ) ; as sert ( 1  ( person  i nstanceof  Ninj a ) ,  " But  it ' s  not  a  Ninj a " ) ; as sert (  1  ( " wi e l dWeapon"  in  person ) ,  " And  i t   cannot  w i e ld  a  weapon" ) ; var  ninj a =  new  Ninj a ( " Yoshi " ,   "Wakiz ashi " ) ; assert ( ninj a  inst anceof  Ninj a ,   "A  ninj a ' s   a  ninj a " ) ; assert ( n inj a . w i e l dWeapon ( ) ,  " That  can  wie ld  a  weapon" ) ; assert ( ninj a  i nstanceof  Person,  " But  it ' s   a l s o   a  person" ) ; assert ( ninj a . name  === " Yoshi "  ,  " That  has  a  name " ) ; assert ( ninj a . dance ( ) ,   " And  enj oys  dancing " ) ; B rrp11Mepe Ko�a 113 JIHCTttHra 7. 1 5  �eM0HcTp11pyeTCJI, KaKHM o6pa30M HacJieti;o

BaHtte ti;OCTHraeTCJI B cTaHti;apTe ES6. B qacTHOCTH, MJI HacJieti;ouaHHJI omwro KJiacca OT ti;pyroro rrp11MeHJieTcJI KJIIO•ieBoe CJIOBO extends , KaK rroKa3aHo B cJieti;yiorn;eiI CTpoKe KOti;a: 

c l a s s   Ninj a  extends  Person 

B  ti;aHHOM  np11Mepe  KOti;a C03ti;aeTC51  l(JiaCC  Person  c  KOI-ICTP)'KTOPOM, B  KOTOpoM CBOHCTBY n ame K3.)l{ti;oro aK3eMTIJI51pa l(Jlacca Person rrp11csa11saeTCJI 3Ha'leH11e name ,  KaK rroKa3aHo Htt)l(e.  B  aTOM l(Jlacce orrpeti;em1eTCJI TaIOKe  MeToti;  dance ( ) , KOTOpbIH CTaHOBHTCJI ti;ocrynHbIM sceM aK3eMIIJI51paM l(Jlacca Pe rson. 

c l a s s   Person  { 

constructor ( name )  { 

t h i s . name  =  name ; 

dance ( )  { 

return  t rue ; 

A ti;aJiee  B paccMaTpttsaeMoM 3ti;ecb np11Mepe Ko�a co3ti;aeTC.H KJ1acc Ninj a ,  pacnmpmorn;11H: l(JiaCC  Person ,  KaK  Bblti;eJieHO  HH)l(e TIO�HpHbIM rnpmt>TOM. y Hero l1MeeTC51 t!;OllOJIHHTeJibHOe CBOHCTBO weapon l1 MeTOtl; wi e l dWeapon ( ) . 

class  Ninj a  extends  Person  { 

const ructor ( name ,  weapon )  { 

super (name) ; 

t h i s . weapon  = weapon ; 

wieldWeapon ( )  { 

return  t rue ; 

B  KOHCTP)'KTope  npott3BOti;Horo  KJiacca  Ninj a  c  noMOlll;bIO  KJ110�1eBoro  CJiosa super BhI3hmaeTCJI KOI-IcTpyKTop 6a30BOro J(Jlacca Pers on. TaKM  cpopMa HacJie�o-
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BaHlUI /.(OJDKHa 6bITb BaM 3HaKOMa, ec;rn: y Bae HMeeTCJI OilbIT nporpaMMHposamrn Ha mo6oM H3 Jl3bIKOB, OCHOBaHHbIX Ha KJiaccax. 

flocJie 3Toro B ,a;aHHOM npttMepe 1<0,a;a co3,a;aeTcJ1 3K3eMITJIJIP person H rrposepJ1-eT01 CJie,a;yrow,ee:  OTHOCHTCJI JIH OH K I<Jiaccy  Person, HMeeT JIH  HM.H  (name)  qeJIO

BeK,  KOTOporo OH rrpe,a;cTaBJI.HeT,  H MO)l{eT JIH 3TOT  'leJIOBeK TaHI.(eBaTb  (MeTO,ll;OM 

dance ( ) ) . Ha BCJIKHH CJiy'laH nposep51eTC5i TaK)l{e, 'ITO qeJIOBeK,  'lie OTHOCJill�HHCJi K Tttrry HHH,!1;3.H {Nin j a) ,  He MO)l(eT BJia/.(eTb OPY*HeM: var  person =  new  Person ( " Bob" ) ; 

a s s e rt ( person  instanceof  Person,  "A  person ' s   a  person" ) ; a s sert ( person . dance ( ) ,  "A  person  can  dance . " ) ; a s sert ( person . name  === " Bob " ,  " We  can  cal l  it  by  name . " ) ; a s sert ( !  ( person  inst anceof  N i nj a ) ,  " But  it ' s   not  a  N i n j a " ) ; as sert (  !  ( " w i e l dWeapon"  in  person ) ,  "And  it  cannot  w i e l d   a  weapon " ) ; B ,a;aHHOM  npttMepe 1<0,a;a co3,a;aeTc.H TaK)l{e  3K.>eMrnrnp ninj a  H  rrposepJieTcJI, OTHOCHTC.H JIH OH K KJiaccy Ninj a H MO)l(eT JIH npe.a:cTaBJieHHbIH HM HHH,l(351 BJia,a;eTb opy)l(tteM, KaK ITOKa3aHO HH)l(e. A ITOCKOJlbKY Ka)l(,ll;bIH HHH,!1;351 - TaK)l{e 'leJIOBeK, TO 

,ll;OITOJII-IHTeJibHO rrposepJieTC.H CJ1e,a;y101uee: OTHOCHTCJI JIH 3K3eMITJI.HP ninj a K nmy Person, T.e.  JIBJIJieTCJI TaJOKe 3K3eMITJI.HpOM ,a;aHHoro THrra,  HMeeT JIH HHH,!1;3.H  HM.H 

(name )  H I10Jlb3yeTC.H JIH OH TaHI.(eM KaK COCTaBHOH '-IaCTbIO CBOero 6oeBoro HCKYC

CTBa. 

var  ninj a =  new  N i nj a ( " Yoshi " ,   "Wakizashi " ) ; a s sert ( ninj a  i n s t anceof  N i nj a ,   " A   n i nj a ' s   a  ninj a " ) ; a s sert ( ninj a . wiel dWeapon ( ) ,   " That  can  wield  a  weapon " ) ; a s sert ( n inj a  i nstanceof  Pe rson,  " But  it ' s   a l s o   a  person" ) ; a s sert ( ninj a . name  ===  " Yoshi "  ,  " That  has  a  name " ) ; a s sert ( ni nj a . dance ( ) ,  "And  enjoys  danc i ng " ) ; HacKOJibKO onttca1-1Hb1e 3,a;ecb HOBOBBe,a;eHHJI B craH,a;apT ES6 yrrpow,a10T ,a;eJio? 

flpe*,a;e  Bcero,  Tenepb  He  HY*HO ,a;yMaTb o  npoTOTHnax  HJIH  no6o'l1-1b1x  acpcpeK

Tax,  BhITeKaIOrn,Hx H3 HeKoTopbIX nepeonpe,a;em1eMbIX CBOHCTB.  KpoMe  Toro,  rrptt orrpe,a;eJieHHH KJiaCCOB MO)l(HO YKa3bIBaTb HX OTHOllleHH.H HaCJie,a;oBaHHJI c ITOMOIL(bIO 

KJIIO'leBoro CJIOBa e xtends. 11 ,  HaKoHel.(, MI-IOrHe pa3pa60T'-IHKH, nepellle,a;llltte Ha JavaScript H3 TaI<HX .H3hIKOB nporpaMMttpoBaHH.H, KaK Java HJIH C#, MOryT 6bITh sno11He y,a;oBJieTBOpeHbI. 

BoT, co6crneHHO, H Bee. Ha'lHHa.H co cTaH,a;apTa ES6, y pa3pa60T'IHKOB npttJIO

*eHHH uaJavaScript IlO.HBHJiaCb B03MO)l(HOCTb C03,ll;aBaTb ttepapxHH KJiaCCOB ITO'-ITH 

TaK)l{e  npocro,  KaK H B mo6oM ,a;pyroM, 6oJiee Tpa,a;HIIHOHHOM o6oeKTHO-optteHTHpoBaHHOM .H3bIKe nporpaMMttpoBaHHJI. 

Pea10Me 

flo.a:Be,a;eM 1<paTKHH HTOr TOMy, 'ITO BhI y3uantt H3 3Toi1: rnaBhI. 

•  B JI3bIKe JavaScript o6oeKThI .HBJIJIIOTCJI  rrpocThIMH KOJIJieKI.(HJIMH HMeHoBaH

HbIX CBOHCTB c KOHI<peTHbIMH 3Ha'!eHHJIMH. 
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•  B 513bIKe JavaScript rrpttMeH51IOTC51 rrpoTOTHIIbI. 

•  y KaJK,n;oro ofrbeKTa HMeeTC51 CCbIJIKa Ha npomomun - o6beKT,  B KOTOPOM Bbl· 

ITOJIH51eTC51  IIOHCK  KOHKpeTHoro  CBOHCTBa,  eCJIH  OHO  OTcyrcTByeT y  caMoro ofrbeKTa. y rrpoTonma o6beKTa,  B CBOIO oqepe,n;b,  MO)KeT 6bITb CBOH rrpOTO· 

Tttrr H T.,n;. , B pe3yJibTaTe qero 06pa3yeTC5l. 1J,en(Jt(,'Ka npomomunoe. 

•  DpoToTttrr  o6beKTa  MO)KHO  orrpe,n;e;mTb  c  noMOIUbIO  MeTo,n;a  Obj e ct . s e t PrototypeOf ( ) . 

•  DpoTOTHIIbI TecHo CB513aHhI c cpyHKIJ,H51MH·KOHCTPYKTopaMtt. Y Ka)K,ll;OH TaKoii cpyttKIJ,HH  HMeeTC51 CBOHCTBO prot otype, r,n;e 3a,n;aeTC51 npoTOTHII Tex o6beK· 

TOB, aK3eMnII51pb1 KOTOpbrx co3,n;a10TC5l c rroMOIUhIO KOHCTPYKTopa. 

•  Y o6beKTa prot ot ype cpyttKIJ,HH ttMeeTC51 CBOHCTBO constructor, YKa3hIBa· 

IOlll,ee o6paTHO  Ha CaMY cpyHKIJ,HIO. ::ho CBOHCTBO ,ll;OCTfIIHO  BCeM  o6beKTaM, 3K3eMTIJI51pbl KOTOpbIX C03,ll;aIOTC51 c fIOMOIUblO ,n;aHHOH cpyttKIJ,HH. c IIOMOIUblO 

CBOHCTBa constructor MO)KHO  Bbl51CHHTb, XOT51 H c HeKOTOpbIMH orpaHH�Ie· 

HH51MH ,  6bIJI JIH o6beKT C03,ll;aH KOHKpeTI-IOH cpyHKIJ,HeH . 

•  B 513bIKe JavaScript fIO'lTH  BCe MO)KHO H3MeHHTb BO BpeM51 BblfIOJIHeHH51 npo· 

rpaMMbf, BKJIIO'la51 H npoTOTHflbl o6beKTOB H cpyttKIJ,HH! 

•  Ec;m  Tpe6yeTC51,  'IT06bf  aKJeMrnrnpb1,  ITOJiy'leHHhre  c  noMOIUbIO  cpyttKIJ,tt11· 

KOHCTPYKTopa o6beKTOB T11na Ninj a ,  HacJie,n;oBaJIH, a TO'!Hee, 11MeJI11 ,n;ocryn K  CBOHCTBaM,  KOTOpbie  ,n;ocrynHbl  3K3eMfIJI51paM,  TIOJIY'leHHbIM c  IIOMOIUblO 

cpyHKIJ,1111·KOHCTPfKTOpa o6beKTOB T11na Pers on, B rrpoTOT11rre cpyttKIJ,H11·KOH· 

CTPYKTopa o6beKTOB T11rra N i n j a  c;1e,n;yeT Ja,n;aTb HOBbIH  aK3eMrrII51p KJiacca Per s on . 

•  y  CBOHCTB  B  513bU<e  JavaScript  HMeIOTC51  aTptt6yTbI  ( co n f i g u r ab l e , enume rable, writable 11 rrpoq11e rromr). 8T11 aTp116yrM Moryr 6hITb orrpe,n;e· 

JieHbI c ITOMOIUbIO BCTpoeHHOro MeTo,n;a Obj ect . define Prope rty ( ) . 

•  B cTaH,n;apT ES6 513bIKa JavaScript BBe,n;eHo KJIIO'leBoe CJIOBO  c l a s s ,  yrrpoIUa· 

IOIUee 11MttTau1110 KJiaccoB. XoT51 BttyrpeHHl1H MexaHH3M ttacJie,n;oBaHH51 KJiaccoB rro·rrpe)KHeMY OCHOBbIBaeTC51 Ha rrpoTOTHrrax! 

•  Kn1o'!eBoe CJIOBO extends  rro3BOJI51eT  6oJiee  11351IUHO  peaIItt3oBaTb HacJie,n;o

BaH11e. 

Ynpa>KHeH MH 

1.  KaKoe  113  rrp11Be,n;eHHbIX  H11)Ke  CBOHCTB  yKaJbrnaeT  Ha o6beKT,  rrottcK B  KO· 

TopoM 6y,n;eT ocyIUeCTBJieH,  ecJI11 y  ueJieBoro  o6beKTa oTcyrcTByeT ttcKoMoe CBOHCTBO? 

a) c l a s s  

6) instance 

B) protot ype 









Dtaea 7.  0675e'Km1faR opummay,wi c noMOUJNO npomomunoe 

251 

r) pointTo 

2.  KaKoe 3Ha<Jem1e rrpttMeT rrepeMeHHaH a 1  rrocJie BhIIIOJIHeHIIH rrpttse;:i;ettttoro HII)l{e cpparMeHTa KO;:i;a? 

funct ion  Ninj a ( ) { }  

N i nj a . prototype . t a l k  

funct ion  ( )  { 

return  " He l l o " ; 

} ; 

const  n i n j a =  new  N i nj a ( ) ; 

const  a l =  n i nj a . tal k ( ) ; 

3.  KaKoe 3Ha<IeHIIe rrpttMCT rrepeMeHHaH a 1 rrocJie BhIIIOJIHemrn rrpttse;:i;ettHoro HII)l{e cpparMeHTa Ko;:i;a? 

funct ion  N i nj a ( ) { }  

N i nj a . mes sage =  " He l l o " ; 

const  ninj a =  new  Ninj a ( ) ; 

const  a l   =  ninj a . message ; 

4.  CTOHCHIITe OTJIII'IHH B MCTO,ll;e get Ful lName ( )  ' o6Hap)')KHBaeMhie B ;:i;syx rrpttse;:i;eHHbIX Hlf)l{C cpparMCHTax Ko;:i;a. 

I I  ITepBbM  ljlparMeHT 

function  Person ( fi rstName ,  l a stName )  { 

this . fi rstName  =  firstName ; 

this . l a s tName  =  last Name ; 

this . getFu l lName  =  function  ( )   { 

return  t h i s . firstName  +  "  "  +  thi s . lastName ; I I   BTopoM  ljlparMeHT 

function  Person ( fi r stName ,  l a s tName ) 

thi s . fi rstName  =  f i r s tName ; 

t hi s . lastName  =  l astName ; 

Per son . prototype . getFu l lName  =  funct i on  ( )   { 

return  this . fi rstName  +  "  "  +  this . lastName ; 5.  Ha 'ITO 6y;:i;eT yKa3hIBaTh csoiicTso ninj a .  constructor rrocJie BhIIIOJIHeHmI rrpttse;:i;ettttoro HH)l{e cpparMeHTa Ko;:i;a? 

function  Person ( )   {  } 

function  Ninj a ( )   {  } 

const  ninj a =  new  Ninj a { ) ; 

6.  Ha <ITO 6y;:i;eT YKa3bIBaTb csoiicTso ninj a . cons t ructor rrocJie BhIIIOJIHeHIIH 

rrpttse;:i;eHHOI"O HII)l{C cpparMeHTa KO;:i;a? 

function  Person ( )   {  } 

function  N i nj a ( )   {  } 
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Ninj a . protot ype =  new  Person ( ) ; 

const  ninj a =  new  Ninj a ( ) ; 

7.  Ilo.HCHHTe, KaKHM o6pa30M onepau:m1 instanceof ,!J;ettCTByeT B cJie.!J;yIOIU:eM 

np11Mepe I<o;_i;a: 

funct i on  Warrior ( )  

funct i on  Samurai ( )  

Samura i . prototype =  new  Warrior ( ) ; 

var  samura i =  new  Samurai ( ) ; 

samura i  instanceof  Warrior;  / /   rroHCHMTb 

8.  Ilpeo6pa3yi1Te  cJie.!J;yIOll!HM  cpparMeHT  KO.!J;a  H3 CTaH.!1;apn ES6 B CTaH.!1;apT 

ES5: 

c l a s s   Wa rrior  { 

const ructo r ( weapon) { 

this . weapon  =  weapon ; 

w i e l d  ( )  

return  "Wie l d i ng  "  +  this . weapon; 

static  due l ( warrior l ,   warrior2 )  { 

return  wa rrior l . wi e l d ( )   + "  " +  warrior2 . wi e l d ( ) ; 







YnpaeJleuue aocmynoM 

K o6oeKmaM 

B  9T0'1  rnaee ... 

•  flp11MeHem1e MeTO.ll:OB IIOJiy<IeHl1.H H ycTaHOBKl1 .ll:Jl.H ynpasJieHH51 

.i:i:ocryrioM K o6beKTaM 

• .  YnpaBJieHtte .i:i:ocrynoM K o6beKTaM qepe3 npol<c11-06beKTb1 

•  fip11MeHeH11e IIpOKCl1·06beKTOB .ll:Jl.H peaJIIi3aL(l1I1 CKB03HbIX 

. 

cpyHKQHOHaJibHbIX B03MO)KH0CTeH 

KaK 1105lcH5IJIOCh B rrpe,nhr.i:i:yrn:ei1: rnase, o6beKThI B JavaScript 5IBJI5IIOTC51 .i:i:m1aM11-qecK11M11 KOJIJieKQI151MH CBOHCTB.  B  HHX  MO)KHQ  6e3 oco6oro Tpy.i:i:a ,n:o6aBJI51Th HO

Bble  CBOHCTBa,  H3MeH.HTb 3HaqeHH51 y)Ke  l1MeIOUJ,l1XC51 CBOHCTB l1  ,na)Ke  IIOJIHOCTblO 

y.ll:aJI.HTh cyIQecTsyroIQMe csoi1cTBa. Bo MHor11x cJiyqa51x (ttanpHMep, npH nposepKe 3HaqeHH51  CBOHCTB,  npOTOKOJmpoBaHHI1  l1Jll1  OTo6pa)KeHI1l1  ,n:aHHbIX B  IIOJib30Ba

TeJibCKOM HHTepcpei1:ce) Tpe6yeTrn CTportt:i1:  KOHTPOJib Ha,ll,  TeM,  qTo npo11cxo.11:11T 

c o6beKTaMH. I1  s 3TOH rnase npe,ncTaBJICHhr cnoco6h1 11 cpe.i:i:cTsa, np11MeH5leMbie 

.ll:JI51 ynpasJieHH51 ,n:ocrynoM K o6beKTaM H KOHTPOJI51 Ha.II:  sceMH npoHcxo,n:flIQHMH s HHX H3MeHeHH5IMH. 

CHaqaJia  s rnase paccMaTptt:sa10TC5!  MeTO.ll:hI  noJiyqeHH51  H ycTaHOBKH,  c noMolQhIO  KOTOpbIX  MO)KHQ  ynpasmITb  ,nocrynoM  K  OT,neJibHblM  CBOHCrBaM  o6beKTOB. 

I1p11MeHetme 3THX MeTO.ll:OB y)Ke .i:i:eMOHCTpHpOBaJIOCb B rnanax 5 H 7' a B 3TOH rnase 6y.i:i:eT  IIOKa3aHa  HX  IIO/J)J.ep)l{Ka,  BCTpoeHHafl  B  .H3bIK,  H  npo.i:i:eMOHCTpHposarm  HX 

npHMeHer-rne npoTOKOJitt:posaHHJI, nposepKH ,ll;OCTOBepHOCTH BBO.ll:HMbIX ,ll,aHHbIX 11 

orrpe.i:i:eJieHH51 Bblt{HCJI5IeMbIX CBOHCTB. 
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.ll:aJiee B :noti mane paccMaTpHBaIOTOI npoKCH-ofrheKTbI - cosepmeHHO HOBbIH 

THn o6oeKTOB, se,n;eHHhIH B CTaH,n;apT ES6. 9TH o6oeKTbI CJI)':lKaT .l�JUI ynpas.JieHH.H ,n;ocrynoM K .n;pyr11M o6oeKTaM, lfa 3TOH rnaBhI Bbl Y3HaeTe, KaKHM o6pa3oM .n;eifcTBYIOT 

npoKCH-06'beKTbl,  KaK c  HX IIOMOmbIO  MO:lKHO acpcpeKTHBHO pacm11pHTb npHK.JI�

HOH  KO,ll;  CKB03HbIMH cpyHKUHOHaJibHbIMH  B03MO:lKHOCT.HMH,  BK.JIIO'Ia.H  H3MepeHHe npoH3BO,ll;HTe.JibHOCTH H  npoTOKOJIHpoBaHHe,  H KaK H36e)KaTb HCK.JIIO'IeHHH H3-3a HeHHHUHaJIH3HposaHHhIX ,n;aHHbIX, aBTOMaT11'IeCKH 3ano.JIHAA csoifcTBa o6oeKTOB. 

11.TaK, Ha'IHeM Harne HCCJie,n;oBaHHe c Y:lKe H3BeCTHbIX OT'IaCTH MeTO,ll;OB no.Jiy'IeHH.H 

H ycTaHOBKH. 

3HaeTe m1 Bbl? 

KaK11e  n pe11Myw,ecTBa  AOcryna  K  3Ha4eHl1RM  csoiicTB  AalOT  MeTOAbl  no11yYeH11R  11 

ycraHOBKl1? 

B  YeM  3aK/ll04aeTCR  r/laBHOe  OT/111411e  npOKCl1-06beKTOB  OT MeTOAOB  no11y4eHl1R  11 

yCTaHOBKl1? 

KaK11e Tp11 B11Aa CKpblTblX npenRTCTB11i1 TaRT B ce6e n poKc11-06beKTb1? 

8 . 1 . YnpaeneHMe AOCTynoM K ceo'1c1eaM o6beKToe 

c nOMOl14blO MeTOAOB nony�eHMSI M ycTaHOBKM 

06oeKTbl sJavaScript npe,n;cTaBJI.HIOT co6oi1 OTHOCHTe.JibHO npocTbJe KOJI.JieKUHH 

CBOHCTB. OcHOBHOH cnoco6 CJie:lKeHH.H 3a COCTO.HHHeM nporpaMMbl COCTOHT B BH,[l,O

H3MeHeHHH aTHX csoH:cTB, PaccMoTpHM B Ka'IeCTBe np11Mepa c.Jie,11,YlO�HH cpparMeHT 

K0,11,a: 

funct i on  Ninj a  ( leve l )  { 

thi s . s ki l lLevel  =  leve l ; 

const  ninj a =  new  Ninj a ( 1 0 0 ) ; 

B  np11se,n;eHHOM BhIIIIe cpparMeHTe Ko,11,a onpe,11,e.JI.HeTc.H cpyHKU:H.H-KOHCTPYKTOP 

o6oeKTOB THIIa Ninj a, c IIOMO�bIO KOTopoti C03,i:i;aeTC.H o6oeKT ninj a co CBOHCTBOM 

s ki l lLeve l .   11  ec.JIH  B ,11,aJibHeifmeM noTpe6yeTc.H  H3MeHHTb  3Ha'IeHHe  ,11,a1-rnoro csoH:cTBa, To MO:lKHO Han11caTb CJie.n;yio� CTPOKY Ko.n;a: 

n i nj a . s ki l lLeve l  =  2 0  

Bee 3TO, KOHC'IHO, 113.HmHo H y.n;o6Ho, HO 'ITO npoH30H,[l,eT B CJie,11,yro�HX CJIY'Ia.HX, Kor,11,a Tpe6yeTrn: 

•  3acTpaxoBaTbC.H OT TaKHX CJIY'IaHHblX om1160K,  KaK npHcBaHBaHHe Henpe,11,

BH,[l,eHHblX 3Ha'IeHHH, Hanp11Mep, HesepHoro nrna: 

n i nj a . s ki l lLevel  =  " high" 

•  per11cTp11posaTb see H3MeHemrn 3Ha'IeHH.H csoifcTBa s ki l l Level; 
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•  oTo6pa)l(aTh  3Haqem1e  rnoifcTBa  s ki l l L e v e l   r.n:e-1-m6y,n:b  B  rroJih30BaTeJib

CKOM HHTeptjleifce Be6-cTpaHHQbI. EcTeCTBeHHO, qTo  rrpH  3TOM  Hpl<HO  IIOJIYqlfTb caMoe nocJie,n:Hee 3Haqem1e CBOHCTBa, HO KaK 3TO npome Bcero c,n:eJiaTb? 

MeTo,n:hr rro1ryqeHH5I H ycTaHOBKH y)l(e yrroMHHaJIHCb B rnaBe 5 KaK cpe,n:cTBa HMH

TaQHH 3aKpbIThrx cBoifcTB o6oeKTOB B JavaScript  '-repe3 3aMbIKaHH5I.  PaccMoTpHM 

em:e pa3,  KaKHM o6pa30M BbUIOJIH5IeTC5I ynpaBJieHHe ,n:ocTynoM K 3aKpbITbIM  cBoif

CTBaM o6oeKTOB c ITOMomblo MeTO,lJ,OB ITOJ1yqeHH5I H ycTaHOBKH Ha npHMepe KOJJ:a, npttBeJJ:eHHoro B JIHCTHHre 8. 1 . 

/h1CTHHr 8 .  1 .  3a�HTa 3aKpblTblX CBOMCTB c noMO�blO MeTOAOB nony<1eHHSI H ycTaHOBKH 

funct i on  Ninj a  ( )   { 

let  s k i l l Leve l ; 

._  OnpeAenMTb 3aKpbtryio nepeMeHHYIO skill Level 

t hi s . getSki l l Level 

( )   =>  s k i l l Leve l ;  �  MeTOA nony'leHMR ynpaenAer AocrvnoM 

K 33KpblTOH nepeMeHHOH skillLevel 

thi s . set S k i l l Level 

va lue  =>  { 

s k i l l Level  =  value ; 

MeTOA ycraHOBKM ynpaenAeT 3Ha4eHMAMM, KOTOpbte 

MOryT 6b1Tb npMCBOeHbl nepeMeHHOH skillLevel 

} ; 

const  n i n j a   =  new  N i n j a ( ) ; 

3aAaTb Hoeoe 3Ha'leHMe nepeMeHHOii 

n i n j a .  s e t S k i l l Leve l ( 1 0 0 ) ; 

skillLevel '!epe3 MeTOA YCTaHOBKM 

I 

ass ert ( ni nj a .  getSkil l Level ( )  ===  1 0 0 , 

i<bsne'lb 3Ha4eHMe M3 nepeMeHHOH skillLevel 

" Our  ninj a  is  at  l eve l  1 0 0 ' " ) ; 

c noM0114bio MeroAa nonY'leHMA 

B .n:aHHOM rrpHMepe Ko,n:a orrpe,n:eJI5IeTc5I tjlyHKQH5I-KOHCTPYKTop o6oeKTOB THna Ninj a ,  r.n:e C03,l],aIOTC5I  o6oer<Tbl  HHHJJ:35I  c  "3aKpbITbIM" CBOHCTBOM  ( HJIH  nepe

MeHHOH)  s ki l lLeve l ,  ,n:ocTynHbIM TOJlbKO qepe3 MeTO.ll:bl  g e t S ki l l Level ( )  H 

s e t S ki l l Level ( ) . B qacTHOCTH, cymecTBYIO�ee 3Haqe1-me 3Toro cBOHCTBa MO)l(eT 

6b1Tb rroJiyqeHO TOJibKO qepe3 MeTO,n: g e t S k i l l Level ( ) ,  Tor.n:a KaK HOBOe ero 3HaqeHHe ycTaHOBJieHO TOJibKO qepe3 MeTO,lJ,  s et S k i ll Leve l ( )  (BCITOMHHTe 0 3aMbI

KaHH5IX, rrpe,n:cTaBJieHHbIX B rnaBe 5). 

EcJIH  )Ke  noTpe6yeTc5I  3aper11cTpHpoBaTb  Bee  rronhITKH  npo'-mTaTb 3HaqeHHe CBOHCTBa s ki l l Level ,  TO nptt,n:eTCH pacnrnpHTb MeTo,n: ge t S k i ll Level ( ) . A ecJIH 

rroTpe6yeTCJI OTpearttpoBaTb Ha Bee ITOilbITKH 3arrHcaTb 3HaqeHHe  B .n:aHHOe CBOH

CTBO, TO nptt.n:eTC5I pacIIIHPHTb MeTo,n: s e t S ki l l Leve l ( ) , KaK noKa3aHO B CJie.n:y10meM tjlparMeHTe Ko.n:a: 

function  N i nj a  ( )  

l e t   s k i l l Leve l ; 

c nOM01l4blO MeTOAa nonY'leHMA MO>KHO 

this . getSki l l Level  =  ( )   =>  { 

noCTOAHHO KOHTpOnMposaTb AOCTyn 

report ( " Get ting  skill  level  value " }  ; 

K ceoiicrsy 

return  s k i l lLeve l ; 

} ; 

this . setSki l l Level 

va l ue  =>  { 
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report ( "Modifying  skillLevel  property  from : " , c noMOLJ.lblO MeTOAa ycraHOBKl1 MOlKHO 

skillLevel ,  " to :   " ,   value ) ; 

nocroRHHO KOHrpon11poearb yCTaHOBKY 

skil l Level  =  value ; 

HOBOr0 3Ha'feHl1R CBOMCTBa 

:3TH  MeTO.lJ:bI rrpttMe<IaTeJibHbI TeM,  <I TO OHM  rroaBOJIJIIOT JierKo  pearttpoBaTb  Ha BCe B3aMMO,ll;eHCTBH JI co CBOHCTBaMH, c HX IIOMOU(blO MO:lKHO,  HarrpttMep,  orrepaTHB

HO  IIO,ll;KJIIO'laTb rr poTOKOJIHpoBaHHe,  rrpoBepKy ,ll;OCTOBepHOCTH  H  rr po<IHe  rro6oq

Hbie ::i cpcpeKTbl Bpo.n:e BH,ll;OH3MeHeHHH  B IlOJib30BaTeJibCKOM HHTepcpeH:ce. 

Ho  B  CBJI3H  c  3THM  MO:lKeT  aaKpacTbCJI  TpeBO:lKHaJI  MbICJi b.  Be,n:b  CBOHCTBO 

s ki l l Level  CJIY:lKHT ,ll;JIJI xpaHeHirn  3Ha'leHHH;  B HeM ,n:eJiaeTOI  CCbIJI Ka  Ha ,n:aHHbie (<IHCJIO  1 0 0 ) ,  a  He  I-Ia  cpyttKQHIO.  K  CO:lKaJieHHIO,  'IT06bI  BOCIIOJib30BaTbCJI  BCeMH 

rrpettMymecTBaMH  ynpaBJIJieMoro ,n:ocryrra, Bee B3aHMO,ll;eHCTBH JI co CBOHCTBOM nptt

,n:eTCJI  ocymecTBJIJITb,  BbI3bIBaJI  JIBHblM o6pa30M  COOTBeTCTBYIOIIIHe  MCTO,ll;bl ,  'ITO, OTKpoBeuu o  roBopJI,  He coBceM y,n:o6uo. 

K cqacTbIO,  B  JI3bIKJavaScript BCTpoeua  no.n:.n:ep:lKKa  uacTOJIU(HX MeTo,n:oB rroJiy

<I eHHJI  H  ycTaHOBKH  CBOHCTB,  ,n:OCTYflHbIX  qepea  o6hPIHhre  CBOHCTBa  ,n:aHI-IbIX  (uanpttMep,  rro  CCbIJI Ke  ninj a . s ki l l Leve l ) .  Ho,  KpoMe  Toro,  3TH  MeTO.ll:bI  cnoco6-Hbr  BbI'IHCJI JITb  3Ha'l eHHe aarrparnttBaeMoro  CBOHCTBa,  npoBepJITb  ,ll;OCTOBepHOCTb rrepe,n:aIIHOrO HM 3Ha'ICHHJI H  o6pa6aTbIBaTb ero ,ll;OJI:lKHbIM o6pa30M.  IloaTOMY pac

CMOTpHM ::iry BCTpoeHtt yIO no.n:.n:ep:lKKY MeTO,ll;OB noJi yqeHHJI H  ycTaHOBKH  6oJiee no.n:po6Ho. 

8. 1 .  1 .  OnpeAeneHMe MeTOAOB nonylfeH MH M ycraHOBKM 

B  JI3bI Ke JavaScript  MeTO,ll;bI  ITOJIY<IeHHJI  H  ycTaHOBKH  Moryr  6hITb  orrpe,n:eJi eHbI 

.ll:BYMJI cnoco6aMtt: 

•  IIYTeM YKa3aHHJI Hx B JIHTepaJiax o6neKTOB HJIH  B onpe.n;eJieHHJIX KJiaccoB,  B03MO:lKHOCTb coa,n:aBaTb KOTOpb1e noHBHJiach B cTaH,n:apTe ES6; 

•  ITYTeM BbI30Ba  BCTpoeHHoro MeTo,n:a Ob j e ct . de f ine Property ( ) . 

JIBHaJI  IIOMep:lKKa MeTO,ll;OB llOJiy<IeHirn H ycTaHOBKH  IIOJIBHJiaCb eu.(e B CTaH,n:a pTe ES5.  l1cCJ1e.n:yeM CHHTaKcttc orrpe,n:eJieHHJI 3TH X MeTo,n:oB,  KaK  Bcer.n;a,  Ha  KOHKpeT

HOM  npttMepe.  TaK,  B  rrpttMepe  Ko,n:a  H3  JIHCTMHra  8.2  onpe,n:eJIJieTcJI  o6neKT ,n:JIJI xpaHeHHJI CITHCKa MMeH HMH,ll;3Jl  l1  Tpe6yeTCJI noJiyqtt Tb H  ycTaHOBMTb HMJI rrepBoro HJIH,ll;3Jl  B CIIMCKe. 

n111cT111Hr 8.2. OnpeAeneHl/le MeTOAOB nonyoteHlllSI Ill YCT8HOBKlll B n111Tepanax 06beKTOB 

canst  n i nj aCol l ection  =  { 

n i nj as :   [ " Yoshi " ,   " Kurna " ,  " Hattori " ] , get  firstNinj a ( ) { 

report ( " Getting  firstNinja" ) ; 

OnpeAenl1Tb AnR CBOMCTBa firstNinja MeTOA 

nOnY'feHl1R, B03BpalJ.lalOlJ.111M 11MR nepeoro H11HA3R 113 

return  thi s . ninjas [ O ] ; 

cn11cKa 11 BblBOARlJ.111M COOTBeTCTBYIOLJ.lee coo611.1eH11e 

I I 
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set  firstNinja (value ) { 

report ( " Setting  firstNinj a" ) ; 

OnpeAenHTb AJ!ll csoiicrsa firs tN in j a MeTOA ycraHOBKH, 

113MeHAIOW,Hii 11MR nepsoro H11HA3R 8 cn11cKe 11 BblBOARW,11ii this . ninjas [ O ]   = value ; 

coorsercrsyiow,ee coo6w,eH11e 

} 

� 

} ; 

nony<lllTb AOCtyn K csoiiCTBY 

firstNinja KaK K 06bl4HOMV 

a s sert ( ninj aCol l ection . firstN i nj a  === " Yoshi " ,   1 

csoiicrsy o6l>eKTa 

" Yoshi  is  the  first  ninj a " ) ; 

ninj aCo l lection . fir stNinj a  =  " Ha chi " ; -ooie11--- IA3MeHl1Tb 3Ha4eH11e ceoiicrsa firstNinj a KaK 

06bl4HOe CBOMCTBO 06"beKra 

a s se rt ( ninj aCol lect ion . firstNinj a  ===  " Hachi " 

I l 

& &   ninj aColl ect ion . ni n j a s  [ O J   ===  " Ha chi " , Y6eAHTbCR, 4TO l13MeHeH11e ceoiicrea 

coxpaHeHo 

"Now  Hachi  i s   the  first  ninj a " ) ; 

, 

B ,u:attHOM rrpttMepe Ko,u:a orrpe,u:e;rn:eTC5J o6oeKT ninj aCol l e c t i on, co,u:ep)l<am11i1: o6bPIHOe CBOHCTBO ninj a s ,  CCbIJiaJOmeecJI Ha MaCCHB  HMeH HHH,!(351, a TaIOKe MeTO,l(bl rro.rryqemrn H ycraHOBKH CBOMCTBa f i r s tNinj a.  06mtti1 CHHTaKCHC onpe

,u:eJieHHJI MeTO,l(OB no.rryqeHHJI H ycTaHOBKH HarJIJI,l(HO noKa3aH Ha pttc. 8. 1 . 

KaK BH.U:ttTe,  B onpe.u:eJieHtttt MeTo.u:a noJiyqettttJI  HM.fl CBOHCTBa rrpe.u:BapJieTC5J 

KJIJOqeBbIM CJIOBOM get , a B onpe.u:eJieHHH MeTo,U:a ycTaHOBKH - KJnoqeBhIM CJIOBOM 

s e t .  B KO,l(e 113 Jil1CTHHra 8.2  MeTO,l(hl IlOJiyqettHR H ycTaHOBKH BhIBO,l(.flT COOTBeT

CTBYJOmHe coo6meHHR. KpoMe Toro, MeTO,l( no.rryqeHH5J B03Bpama_eT HMR HHH,l(3JI no HH,l(eKcy 0 ,  a MeTO,l( ycTaHOBKH rrpttcBattBaeT HOBOe HMJI HHH,l(3.fl no TOMY )l(e caMOMY 

HH,l(eKcy: 

get  fi rstNinj a ( )  { 

report ( " Get t i ng  f i rstNinj a " ) ; 

return  this . ninj a s [ O ] ; 

}  I 

set  f i rstNinj a ( value )  { 

report ( " Sett ing  f i r stNinj a " ) ; 

this . ninj as [ O J   = value ; 

OnpeAem1Tb MeTOA nonyYeHHH, 

MeTOAY nonyYeHHH He nepeAaercH 

npeA0ap1-1B HMH CBO�CTBa 

obj 

HHKaKHX apryM8HTOB 

� 

KlllOY8BblM cnoBOM get 

get  name  ( )   { 

·  ·  · 

� MeTOAY ycraHOBKH nepeAaercH OAHH 

) ' 

apryMeHT (npaBaH YaCTb BblpalKeHHH 

OnpeAenHTb M8TOA ycraHOBKH, 

se t  name ( v a l ue )  ( 

np1-1csa1-1BaH1<1H) 

npeABapi-!B HMH CBO�CTBa 


•  •  • 

t 

KlllOY8BblM cnoBOM set 

) ;  ) 

: 

, ' 

� 

�

obj  . name 

----- ----· 

HeHBHo Bbl3BaTb MeTOA 

nonyYeHHH, npOYHTaB 

obj  • name  �  l "Yoshi " 

, _________  : 

, 

HeHBHO Bbl3BaTb MeTOA ycraHOBKH, 

3HaY8HH8 CBO�CTBa 

npi-!CBOHB 3HaYeHHe CBO�CTBY 

P11c. 8.1. C1<1HTaK01c onpep,e11eH1<1H Merop,os no11yYeH1-1H 1-1  ycraHOBKl-1. np1-1 3TOM 1<1MH csoi1crsa npep,sapHerrn K/ll04eBblM c110BOM get 1-1111-1  set 
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C/acm'b III.  Hcu1.eiJoeanue o675eKmoe u ynpO"teuue 'KOiJa 

,ll;aJJee B pacniaTpHsaeMOM 3,ll;eCb 11p11Mepe KO,ll;a 11poBepHeTCH, qTo B pe3yJJbTa

Te ,Z1;ocry11a K csoH:cTBY  firstNin j a  MeTO,ll; noJJyqeHHH B03BpamaeT HMH 11epsoro HIIH,ll;3H (Yoshi): 

assert ( ninj aCollection . firstNinja  === " Yoshi " , 

" Yoshi  i s   the  f i rst  ninj a " ) ; 

06paTHTe BHHMa1me  Ha TO,  'ITO ,Z1;ocry11 K ,ll;aHHOMY CBOHCTBY cpopMaJJbHO ocymecTBJJHeTCH KaK K 06b1•rn0My CBoncTBY o6beKTa, a He •repe3 MeTO,ll; 11011r1eH11JI, KaK 

3TO ecTh Ha caMOM ,ll;eJJe. fl pH ,Z1;ocry11e K csoncTBY fi rstNinj a HeHBHO BbI3bIBaeTcH 

MeTo,ll; 110JJyqemrn, BbIBO,ll;Hlll,HH coo6meH11e  "Getting firstNinj a "  (floJJr1eH11e 311aqeHHH CBOHCTBa f irstNinj a) l1 B03Bpalll,aIOill,l1H HMH HIIH,ll;3H 110 HH,ll;eI<cy 0. 

flocJJe 3Toro c 110MOill,bIO MeTo,ll;a ycTaHOBKH csoncTBY f i rstNinj a 11p11csa1rnaeTcH HOBOe 3HaqeHHe. 11 B 3TOM cJJyqae HOBOe 3Ha'-IeHHe cpopMaJibHO npHcBaHBaeT

CJf TaKHM )Ke o6pa30M, KaI< 11 06b1qH0My csoH:cTBY o6beKTa: ninj aCol lect ion . f i rstNinj a  =  " Hachi " ; 

KaK 11 B 11pe,Z1;hI.ll;yill,eM cJJyqae, wrn 3a1111c11 HOBoro 3HaqeHHH cBoncTBa f irstNinj a HeJ!BHO Bbl3bIBaeTCJf MeTO,ll; ycTaHOBKII, KOTOpbIH BbIBO,ll;HT coo6Ill,eHHe  "Setting f i r s tNinj a "  (YcraHOBKa CBOHCTBa firstNinj a) l1 Bl1,ll;Ol13MeHHeT HMH Hl1H,ll;351 no HH,ll;eKcy 0. 

11, HaKOHeQ, B aHaJJl13HpyeM 3,ll;eCb 11p11Mepe KO,ll;a nposepReTCH pe3yJJbTaT II3Me

HeHM51 3HaqeHHJf CBOHCTBa l1 HaJJM'-IMe HOBoro MMeHM HIIH,ll;3H 110 MH,ll;eKcy 0, KOTOpoe MO)KeT 6hITb ,Zl;OCTYl1HO KaK JIBHO !13 MaCCHBa ninj as, TaK 11 HeHBHO qepe3 MeTO,ll; 110JJ)"leHl1H, KaK IIOKa3aHO HmKe. 

assert ( ninj aCo l l ect ion . firstN inj a  ===  " Hachi " 

& &   ninj aCol lection . ninj as [ O J   ===  " Hach i " , 

" Now  Hachi  i s   the  f i rst  ninj a " ) ; 

Pe3yJJbTaT  BbI110JJHemu1  KO,ll;a  113  JIMCTHHra  8.2  11p11se,Z1;eH  Ha  p11c.  8.2.  flp11 

,Z1;0cTy11e  K  rnoH:crny  firstNinj a  (Harrp11Mep,  110  CCbIJJKe  ninj aCo l l e ct ion . 

firstNinj a)  cpa3y )Ke Bbl3bIBaeTCJf MCTO,ll; noJJyqeHMH, I<OTOpbIH B ,ll;aHHOM c11yqae BhIBO,ll;HT coo6meH11e  "Gett ing fi rstNinj a " .  ,ll;aJJee npoBepHeTcH pe3yJJhTaT 06pan.(eHHJI  K ,Z1;aHHOMY cBoncTBY  (nonyqeHo MMH Yoshi) 11  BbIBO,ll;HTCR coo6me1-me 

" Yoshi  i s  the  f i r s t  ninj a "  (Hoc11 - nepBbIH HHH,ll;3R) .  flocJJe 3Toro rnowcrsy firstNinj a np11csa11BaeTC5I HOBOe 3HaqeHHe, ,ll;JJJ! '-ICfO HeHBHO Bbl3bIBaCTCH MCTO,ll; ycraHOBKH, KOTOpbIH BbIBO,[IHT coo6m;eH11e "Setting f irstNinj a " . 

113 pacCMOTpeHHOfO Bbillle npHMepa MmKHO C,ll;eJJaTb CJie,[zyJOill,HH Ba)l{HbIH BbI

BO,ll;:  BCTpoeHHbie MeTO,ll;bl  110JJY'IeHH51 11  ycTaHOBKM  1103BOJJ5IIOT C,ll;eJJaTb ,ll;Ocryn K 

CBOHCTBaM rrpHBblqHbIM HaM  o6pa30M. 3TH MeTO,ll;bl Bbl3bIBaIOTCJf HeJIBHO  rrp11 ,ll;O

CTYITe K cBoncTBy. 11 3TO eme pa3 narJJJIAHO noKa3aHo Ha p11c. 8.3. 

PaccMoTpeHHblH  Bblllle  CHHTaKCHC  011pe,Z1;eJJeHH5I  MCTO,ll;OB rroJJyqe111151  II  ycTa

HOBK11  ,ll;OBOJJbHO  11pocT,  11  II03TOMY  ue  y,Z1;11B11TeJibHO,  qTo  pa3pa60T'-IMKl1  ne6-np11JJO)l{e1111tt naJavaScript qacTo 110JJh3Y'OTCR HM 11  B ,Z1;pyr11x cnyqaJix. A n  cJJe.ll;yIO

Ill,eM np11Mepe KO,ll;a 113 JJIICTIIHra 8.3 AJIJI orrpe,Z1;eJJeHl1H MeTO,ll;OB 110JJyqeHIIJI l1 ycTa

I-IOBKH 11c110JJh3YIOTCJI KJiaccbl, KOTOpb1e cTaJJ11 ,ll;OCTYITHhI n CTaI-1,Z1;apTe ES6. 
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@Defining getters and settl  x 

,  +-

C  _  1 2 7.0.0. 1 :8080/ninja2e/chapte ...  {:[  :=  : 

---·---

---�----�------�---{ 

•  Getting firstNinja 

•  Yoshi is the first ninja 

•  Setting firstNinja 

•  Getting  firstNinja 

•  Now Hachi  is the first ninja 

PHc. 8.2. Pe3y11bTaT Bbtno11 HeHtM1 KOAa Vl3 llVICTVIHra  8.2.  EC/lVI y CBOHCTBa  VIMelOTCR  MeTOAbl  no11y-4eHVIH VI ycTaHOBKVI, TO nepBblH Vl3 HVIX H eHBHO Bbl-

3btBaeTCR  BCHKVli1 pa3,  KOrAa C4VITbtBaeTCH 3Ha4e

HVle 3TOro CBOi'ICTBa, a  BTOpoi.1 - KOrAa AaHHOMY 

csoi1cTBY n pV1csaV1saeTCH Hosoe 3Ha4eHVle 

const  ninj aCollection  �  { 

ninj as :  { " Yoshi '' ,  " Kuma" ,  " Hattor i " ] , CreK KOHTeKCTOB 

get  f i rstNinj a { )   { 

BblnOnHeH�R 

report ( "Getting  f i r s tNinj a " ) ; 

return  thi s . ni n j a s [ O ] ; 

) , 

KoHTeKcT BblnonHeH�R MeTOAa 

} ; 

nony.ieHMR get firstNi n j a  ( )  

rno6anbHblA 

assert (nin j aCollection . fi rstNi n j a  

\

"Yoshi 11 , 

KOHTeKCT BblnOnHeHMR 

oshi  i s   t h e   first  ninj a " ) ; 

KorAa 

\ 

npH AOCTyne K CBOMCTBY firstNinja 

Bbl3blBaeTCSI MeTOA nony'leHHSI, B CTeKe 

cpaay JKe aanycKaeTCSI COOTBeTCTBYIOLl.IHM 

C03A8eTCSI .. pa3Mel.1.18eTCSI COOTBeTCTBYIOLl.IHM 

MeTOA nony'leHHSI 

KOHTeKCT BblnOnHeHHSI. 3TOT npou,ecc 

aHanorH'leH Bbl30BY 06bl'IHOM 4>YHKU,HH 

PHC. 8.3. npVI AOCryne K CBOHCTBy HeH BHO Bbl3btBaeTCA ero BCTpoeH Hbli1 M€TOA no11y4€HVIH. ,ll,aHHbl H  

n po4ecc  OT/1Vl4aeTCR  OT  Bbl30Ba  o6bl4HOro MeTOAa  /lVIWb TeM,  4TO  see  npOVICXOAVIT "3a  KaAPOM''. 

AHa/10n-14Hbli1 n po4ecc n pOVICXOAVIT VI npVI n pVICBaVIBaHVIVI CBOHCTBy HOBOro 3Ha4€HVIH 4epe3 HeH BHO 

Bbl3blBaeMblH MeTOA ycTaHOBKVI 

Ko,ZJ, lI3 ,ZJ,aHHoro nplIMepa .HBJI.HeTc.H BlI,ll,OlI3MetteHHhIM sap11aHTOM KO,ZJ,a lI3 ;rncnmra 8.2 lI  BKJll()qaeT B  ce6.H  KJiaCCbl,  KOTOpbie CTaJilI ,ll,OCT)'TIHbIMH B  CTaH,ZJ,apTe ES6.  B  HeM  coxpatteHbI  TeCThI,  B  KOTopbIX  nposep.HeTc.H,  ,ZJ,ettCTByeT  JIM  KO,ll,  nonpe:arneMy HMeHHO TaK, KaK lI npe,ll,IIOJiaraJIOCb. 

n111cT111Hr 8.3. OnpeAeneHl/le MeTOAOB nony"leHlllSI Ill ycTaHOBKlll c noMOU4btO Knaccoe e cTaHAapTe ES6 

c l a s s   Ninj aCo l lect ion  { 

constructor ( )  { 

thi s . ninj as =  [ " Yoshi " ,   " Kurna " ,   " Hattori " ] ; 
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Lfacm'b Ill.  HcCJ1,eiJooa'/iue o6oeKmoo u ynp(flte'liue xoiJa get  fi rstNinj a ( )  { 

report ( " Gett ing  fi rstNinj a " ) ; 

return  thi s . ninj as [ O ] ; 

OnpeAen11rb MeTOAbl 

nonY'leH11R H ycraHOBKH 

B Knacce, �TO AOnyCTMMO, 

set  f i rstNinj a ( value )  { 

Ha�11HaR co craHAapra ES6 

report ( " Sett ing  fi rstNinj a " ) ; 

this . ninj a s [ O ]   =  va lue ; 

const  ninj aCo l l ect i on  =  new  Ninj aCo l lect ion ( ) ; assert ( ninj aCo l lect i on . firstNinj a  === " Yosh i " , 

" Yoshi  i s   the  first  ninj a " ) ; 

ninj aCol lect ion . f irstN inj a  =  " Hachi " ; 

assert ( ninj aCo l l e ct i on . f i rstN inj a  ===  " Hachi " 

& &   ninj aCo l l e c t i on . ninj as [ O ]   ===  " Hachi " , 

" Now  Hachi  i s   the  first  ninj a " ) ; 

np111Me"taH111e 

,ll,llR  OTAe/l bH Oro  CBOHCTBa  He  BCerAa Tpe6yeTCR  o npeAe/lATb  MeTOAbl  no11y"leHl!IR  Iii ycTaH OBKlil. 3a4aCTylO AOCTaTO"IHO, Hanp111 Mep, onpeAe!l lilTb MeTOA n o11y"leHlllR. 1-1 eC/1111 

B  3TOM  c11y4ae  nonblTaTbCR  3an 111 caTb 3Ha4eH 111 e  B  AaHH Oe CBOHCTBO, TO  KOH KpeTHOe noBeAeH 111 e 6yAeT 3aBlllCeTb OT TOro, Bbl n O/lHReTCR 11111 n plilK!laAHOH KOA B CTpOroM 11111 111 

HeCTporoM pe>1<111 Me. TaK,  ec11111  KOA  Bbl n O/lHReTCR  B  HeCTporoM pe>1<111 Me,  n p111csa111 Ba

H lile 3Ha4eHlllR  CBOHCTBy,  HaAe!leHHOMY TO/lbKO  MeTOAOM  no11y"leHlllR,  H iii  K  "leMy  He n p111 BeAeT, a  lilHTepnpeTarnp JavaScript HernacHo npo111 rHop111 pyeT 3anpoc. A ec11111  KOA BblnO!lHAeTCR  B CTporoM pe>1<111 Me, TO lllHTepnpeTarnp JavaScript creHep111 pyeT ow111 6Ky HeCOOTBeTCTBlllR  rnnoB,  yKa3bl Ba t0w,yt0  Ha  nonblTKY  n plilCBOlllTb  3Ha"1eH 111e  CBOHCTBy, HaAe!leHHOMY MeTOAOM no11y"leH lllR, HO  He  MeTOAOM yCTaHOBKlil. 

HecMoTpH Ha TO '-ITO onpe,11,eJIHTh MeTO.lJ:bI noJiyt.IeHHH 11 ycTaHOBKH c  noMOII\hIO 

JittTepaJios ofrheKTOB 11 KJiaccos, crasnrnx ,11,ocrynHhIMH s cTaH,11,apTe ES6, cosceM He Tpy,11,Ho, o60HM cnoco6aM, KaK Bbl, B03MO)KHO, 3aMeTHJIH, see )Ke qero-TO He,11,0CTaeT. 

Ilo Tpa,11,ttqHH MeT0,11,bl IlOJIYt.IeHHH 11 ycTaHOBKH CJIY)KaT ,ll,JIH ynpa1rneHHH ,11,0CTYTIOM K 

3aKpbIThIM csoHCTBaM o6'heKTOB, KaK 6hIJIO noKa3aHo B K0,11,e 113 JIHCTHHra 8. 1 .  K co

)KaJieHmo,  B 513bIKe JavaScript He TIOMep)KttBaIOTCH 3aKpbIThie CBOHCTBa o6'heKTOB 

(cM. rnasy 5 ) .  KoHet.IHO, MO)KHO nonhITaTbCH ChIMHTttposaTb ttx '-1epe3 3aMbIKaHHH, onpe;�eJrnB  nepeMeHHhie  H  MCT0,11,bl  o6'heKTOB,  KOTOpb!C  OXBaTHT  3TH  nepeMCH

Hbie, HO ,11,0611TbCH 3Toro see )Ke He y.n;acTcH. Be,11,h MeTO,ll,hI 11011yt.1eHHH 11 ycTaHOBKH, onpe,11,eJIHeMbie c IlOMOII\bIO JIHTepaJIOB o6'beKTOB l1  KJiaCCOB, ,11,ocrym-IbIX,  Hat.IHHaH 

co  cTaH,11,apTa  ES6,  He co3,11,a10TcH  B  TOH )Ke  o6JiacTn  BH,11,HMOCTH  <flYHKq1111,  r,11,e  11 

nepeMeHHbie,  KOTOpbie  MO)KHO 6hIJIO  6bI  HCTIOJib30BaTb ,ll,JIH  HMHTaqHH 3aKpb1TbIX 

csoH:cTB o6'heKTOB. K ct.IaCTbIO, ttMeeTc.H ,11,pyroH: cnoco6 - socnoJib30BaTbCH scrpoeHHbIM MeTo,11,oM Obj ect . define Prope rty ( ) . 





















Dtaea 8.  YnpaeJ1,enue aocmyno.M 1C o6r,exmaM, 

26 1 

KaK IIOHCHHJIOCb B  rnaBe  7,  c  IIOMOru;hIO  MeTo,11,a  Obj ect . de fine Property ( ) MO)l(HO onpe,11,eJIHTb  HOBbie  CBOHCTBa,  nepe,11,aB eMy 06oeKT-,11,ecKp11nTop CBOHCTBa. 

Cpe,11,11  npoqero, 06oeKT-,11,ecKp11nTop CBOHCTBa MmKer BKJIIO'IaTb B ce6H CBOHCTBa get 11 set c onpe,11,eJieHHbIMl1 MeTo,11,aM11 noJiy<IeH11J1 11  ycTaHOBK11.  BocnoJib3yeMCH 

3TOH B03MO)l(H0CTbIO, Bl1,11,0113MeHl1B K0,11, 113 Jll1CTl1Hra 8. 1 TaK11M o6pa30M ,  'IT06bI peaJil130BaTb BCTpoeHHbie MeT0,11,bl IIOJiy'IeHl151 11 ycTaHOBKl1, ynpaBJI5110Ill;l1e ,11,ocrynoM 

K "3aKpbITOMy" csoH:cTsy ofrheKTa, KaK noKa3aHo B np11Mepe Ko,11,a 113 JI11cT11Hra 8.4. 

n1o1cT111Hr 8.4. OnpeAeneHHe M9TOAOB nony"leHHSI H ycTaHOBKH 

c noMOIJ4blO MeTOAa Object . def ineProperty ( )  

OnpeAenHTb 

OnpeAenHTb "3a�pblT'(to" nepeMeHHyto, KOTOpall 

funct i on  Ninj a ( )   { 

craHeT AOCT OHOH 'lepe3 3aMblKaHHll 

.J 

let  s k i l l Level  =  0 ;  ...-/ 

Bbl3BaTb BCTpoeHHblii MeroA ObJect . 

-

defineProperty ( ) , f.fT06bt 

onpeAenHTb CBOHCTBO skillLevel 

ObJ ect . de f i ne Prope rty ( th i s ,   ' s k i l l Level ' ,   { 

get :  ( )   =>  { 

report ( " The  get  method  is  called" ) ; 

MeTOA get ( ) '  Bbl3b!BaeMblH BCllKHH 

return  s k i l lLeve l ; 

pa3, KOrAa C\fHTblBaeTCll 3Haf.feHHe 

CBOHCTBa skillLevel 

} ' 

set :  value  => 

report ( " The  set  method  is  cal l ed " ) ;   MeTOA set ( ) '  Bbl3blB3eMblH BCllKHH 

pa3, KOrAa CBOHCTBV skillLevel 

s k i l l Level  =  value ; 

npHcBaHeaerc11 3Haf.feHHe 

} 

} )  ; 

C03A3Tb HOBblil 

3aKpblT3ll nepeMeHHall AOCTynHa He Hanp11Myto, 

con st  ninj a =  new  N i n j a ( ) ; 

a 'lepe3 MeTOA get ( )  CBOHCTBa skillLevel 

a s sert ( t ypeof  ninj a .   ski l lLevel  === " unde fi ned " , 

" We  cannot  access  a  ' pr ivate '  property" ) ; assert ( ninja . skillLevel  ===  0 ,   " The  getter  works  f i ne ! " ) ; ninja . skillLevel  =  1 0 ; 

as sert ( ninj a . skillLevel 

1 0 ,   " The  va lue  was  updat ed " ) ; 

MeTOA set ( )  Bbi3blBaeTCll HellBHO, KOrAa 

ceoilc sy skillLevel npHcBaHeaerc11 3Haf.feHHe 

B ,[(aHHOM np11Mepe KO,[(a cHa'IaJia onpe,11,eJIHeTcH 4>YHK�11H-KOHCTpy1<Top o6oeK

TOB THIIa Nin j a  c  nepeMeHHOH -s ki l l Level, KOTopyro  npe,11,noJiaraeTCJI 11CIIOJib30BaTb B Ka'lecrse 3aKpbITOH  nepeMeHHOH, KaK B K0,11,e 113 Jll1CTl1Hra 8. 1 .  3aTeM c rro

MOII\b!O BCTpoeHHOI'O MeTo,11,a Obj e ct . define Propert y ( )  ,11,JIJI  BHOBb C03,11,aHHOro ofrbeKTa, ,11,ocrynHoro IIO CCbIJIKe thi s ,  onpe,11,eJIHeTCJI CBOHCTBO s k i l l Level: Obj ect . define Propert y ( th i s ,   ' s ki l lLevel ' , 

get :  ( )   =>  { 

report ( " The  get  method  i s   cal led" ) ; 

return  s ki l lLeve l ; 

} , 
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set :  value  => 

report ( " The  set  met hod  i s   cal l e d " ) ; 

s k i l l Level  =  value ; 

} 

} )  ; 

B ,11,aHHOM c.nyqae CBOHCTBO  s ki ll Level Tpe6yeT01 .zvrn ynpasJiemrn ,11,ocrynoM 

K 3aKpbITOH nepeMeHttoH:. IToaToMy ,11,aJiee onpe,11,em110To1 MeT0,11,hI get ( )  11 s et ( ) , KOTOpbie 6y� BbI3bIBaTbC.H BC.HK11H pa3, KOr,11,a ocymecTBJI51eTC51 ,11,0CTYfi K ,11,aHHOMY 

CBOHCTBY. 

Ho B OTJIHqIIe OT MeTo,11,oB noJiyqettR.H 11 ycTaHOBKII, onpe,11,eJI.HeMbIX c noMOIIJ;bIO 

JIIITepaJioB o6beKTOB II  KJiaccos, MeT0,11,hI  get ( )  11  s e t  ( ) ,  onpe,11,e;rneMbie c  no

MOHJ;hIO BCTpoeHHOro MeTo,11,a Obj ect . define Property ( ) C03,ll,aIOTCJI  B TOH )Ke 

' 

o6JiaCTII BII,11,HMOCTII, r;:i;e 11 "3aKpbITa51" rrepeMeHHaH skillLevel. 06a MeTo,11,a 06-pa3y10T 3aMbIKam1e BOKpyr "3aKpbITOtt" rrepeMeHHOH, KOTOpaH MO)J<eT 6hITb ,11,0CTYfi

Ha TOJibKO qepe3 3TII MeT0,11,bl. 

OcTaJihHaH qacTb Ko,11,a 113 paccMaTpIIsaeMoro 3,11,ech rrp11Mepa ,11,eifcTsyeT TaKIIM 

)Ke o6pa30M, KaK 11 B npe,11,hI,ll,)'Il(IIX np11Mepax. B qacTHOCTII, co3,11,aeTC5I HOBhIH o6'beKT T11na Ninj a 11 nposep51eTCJI, qTo 3aKpbITa51 nepeMeHHaH tte,11,0CTYfiHa tterrocpe,11,

CTBeHHO.  Bee B3aIIMo,11,eH:cTs1151 npoxo,11,.HT qepe3 MeT0,11,hI noJir1ett115I 11 ycTaHOBKII, HO TaK, KaK 6y,11,TO peqh II,11,eT 06 06bJqHbIX CBOHCTBax o6beKTOB: ninj a .  s k i l l Level  ===  0  ..,.._  AKTl1Bl1311pOBaTb MeTOA nony'leHHA ninj a .  s k i l lLevel  =  1 0  

AKT11BM311poe<rrb MeT0A vcraHoeK11 

KaK BII,11,IITe, cnoco6 onpe,11,eJieH11.H MeTo,11,os noJiyqeHII51 II ycTaHOBKl1 c noMO'-'IhIO 

MeTo,11,a Obj ect . define Property ( )  OKa3bIBaeTC.H 6oJiee MHOrOCJIOBHbIM 11 CJIO)K

HbIM, qeM c noMO'-'IhIO JIIITepaJioB o6beKTOB 11 KJiaccos. Ho B tteKOTopbIX cJiyqa.Hx, Kor,11,a Tpe6yroTc.H 3aKpbITbie CBOHCTBa 06beKTOB, OH BilOJIHe npIIro,11,eH. 

He3as11c11Mo OT cnoco6a onpe,11,eJieHIIH, MeT0,11,hI noJiyqeHR51 11 ycTaHOBK11 rro3BO

JimOT 3a,ll,aBaTb CBOHCTBa o6beKTOB,  KOTOpbie MO)l(HO 11CIIOJib30BaTb np11BblqHbIM 

HaM o6pa30M, XOT51 B 3THX MeTo,11,ax BC51KHH pa3 MO)KHO BbIIIOJIH51Tb ,11,0ilOJIHHTeJib

HbIH K0,11,, Kor;:i;a ocymecTBJI51eTC51 qTeH11e 11Jil1 3aOHCb 3HaqeHII.H KOHKpeTHOro CBOH

CTBa. l1 3Tl1 cpe,11,CTBa oco6eHHO y;:i;o6Hbl  ,ll,Jl51  opraHII3aQIIl1  npOTOKOJIIIpOBaHII51, nposepKH ,11,0CTOBepHOCTII np11csa:11BaeMbIX 3HaqeHl1H II ,11,�e 113Beru;eHH.H ,11,pyr11x qacTett K0,11,a 0 npoIICX0,11,51'-'IllX II3MeHeHl1.HX. l1ccJie;:i;yeM HeKOTOpb1e npIIMepbI np11MeHeHH.H no;:i;o6HhIX MeT0,11,0B. 

8. 1 . 2 .  npMMeHeHMe MeTOAOB nony1.1eHMSI M ycTaHOBKM AnSI 

nposepKM AOCTOBepHOCTM 3Ha"leHM� CBO�CTB 

KaK YTBep)l(,11,aJIOCh paHee, MeTo,11, ycTaHOBKl1 3anyc1<aeTC5I BC51KHH pa3, 1<or,11,a Tpe6yeTc.H  H3MeHl1Th 3Haqett11e cooTBeTCTByroru;ero csoH:cTBa.  MeTo,11,aMII ycraHOBKl1 

Bbff0,11,HO l10Jlb30BaTbC51 ,11,J151  Bbll10JIHeHl151 onpe,11,eJieHHOI'O ;:i;ettCTBl1.H  BC51Kl1H pa3, 1<or,11,a B npttKJia,11,HOM Ko,11,e npe,11,np11ttIIMaeTC5I norrhITKa o6HOBl1Th 3HaqeHIIe CBoif

CTBa.  HanpIIMep,  MO)l(HO nposep11Tb ,11,ocTosepHoCTh 3HaqeHl1.H, nepe,11,aHHoro Me

To;:i;y ycTaHOBI<II. B 1<aqecTBe npIIMepa paccM0Tp11M Ko,11, 113 Jil1CTIIHra 8.5, r;:i;e npose-
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p51eTc5l B03MO)l(HOCTh np11csa1rnaTh csoifcTsy s k i l  lLevel TOJihKO u;eJio•rncJieHHbie 3Ha'IeHl15l. 

n1r1cntHr 8.5. nposepKa AOCTOBepHOCT"1 3Ha'feHlllM ,  nplllCB8111B8eMblX CBOMCTB8M, B MeTOA8X ycTaHOBKlll 

funct ion  Ninj a ( )  { 

let  s k i l l Level  =  O ; 

Obj ect . define Propert y ( this ,  ' s ki l l Level ' ,   { 

get :  ( )   =>  s k i l l Leve l , 

set :  val ue  = >   { 

if ( ! Number . isinteger (value ) ) {  

throw  new  TypeError ( " S ki l l   l eve l  should  be  a  numbe r " ) ; s k i l l Level  =  value ; 

npoBepltTb, ABnAeTCll nit 

} 

nepeAaHHOe 3Ha<1eH1te 

} )  ; 

4eno<11tcneHHb1M. Ecn1t 

OHO TaKOBblM He llBnlleTCA, 

creHep1tpoearb 1tcKn10<1eH1te 

const  ninj a =  new  Ninj a ( ) ; 

ninj a . skillLevel  =  1 0 ; 

1 0 ,   " The  va lue  was  updated" ) ; I 

a s sert ( ninj a . skillLevel 

Ceoikrey 

4eno<1

MO>KHO 

11cneHHOe np1tcB01tTb 

3Ha<1eH1te 

t r y   ( 

nonblTKa npMCBOMTb 

ninj a . skillLevel  =  " Great " ; 

He4enO'l1tcneHHoe 

3Ha<1eH1te (a AaHHOM 

fa i l ( " Shoul d   not  be  here " ) ; 

cny<1ae CTpOKOBOe) 

cat ch ( e )  { 

np1tBeAeT K ltCKntO'leHMIO, 

pass ( " Se t t i ng  a  non- integer  va lue  throws  an  excep t i on " ) ;   reHep1tpyeMOMY B MeTOAe ycraHOBKM 

Ko.a; B ,a;aHHOM  np11Mepe CJJY)l(l1T np5IMhIM pacumpeH11eM 1<0.a;a 113 JII1CTI1Hra 8.4. 

A OTJI11qaeTc5l OH JIHIIIh TeM, qTo BC5IKI1H pa3, Kor.a;a csoif'cTBY s ki l l Level np11cBa11-BaeTC5l 3Haqem1e, B MeTo,a;e ycTaHOBKH nposep51eTC51, 51BJI5leTC51 JIH nepe,a;aHHoe eMY 

3HaqeH11e u;eJioq11cJieHHhIM. Eorn OHO TaKOBhIM He 51BJI51eTC51, TO reHep11pyeTc5I 11c

KJI10qeH11e 11 3HaqeH11e 3aKpb1Toif nepeMeHHOH _ski l l Level He MeH51eTC51. A eorn nposep1<a npoif,a;eT HOpMaJihHO, TO ttosoe u;eJioqucJieHttoe 3Haqem1e npttcBattsaeT

C51 3aKpbITOH nepeMeHHOH -s k i l l Leve l ,  KaK IlOKa3aHO HH)l(e. 

set :  va lue  =>  { 

i f ( 1 Nurnber . i s i ntege r ( va lue ) )  { 

throw  new  T ypeError ( " S ki l l   level  should  be  a  number " ) ; s k i l l Level  =  value ; 

fl pH TecT11poBam,rn Ko,a;a B .a;aHHOM npttMepe cHa'IaJia np0Bep51e-ro1, ttopMaJihHO 

Jill BbIIlOJIHeHO npHCBaHBaHtte u;e;10qucJieHI-IOrO 3HaqeHH51: ninj a . s ki l l Leve l  =  1 0 ; 

a s sert ( n i nj a .  s k i l l Level  ===  1 0 ,   " The  value  was  updated " ) ; 
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A 3aTeM npoBep.HeTC.fI cmyau,11.51, B KOTopo.H cBoi1crny ourn6o'-rno np11cBa11BaeTc.H 

3Ha'Ie1-me ;:i;pyroro nma, B qacn10cT11, CTpo1<0Boe. B TaKOM CJI)'qae ,11,0JDKHO 6bITb cre

Hep11poBaHo 11cKJI10qeH11e, KaK c11e,11,yer 113 np11ne,11,e1-rnoro HH)l{e cpparMeHTa Ko,11,a. 

try  { 

ninj a . skillLevel  = " Great" ; 

f a i l ( " Shou l d   not  be  here" ) ; 

catch ( e )  { 

pass ( " Sett ing  a  non- integer  value  throws  an  except ion" ) ; I1Memrn TaK 11CKJIIO'laIOTC.H BCe He11enb1e MeJIKl1e nporpaMMHbie orn116K11,  KOTOpbre B03HHKaIOT B TOM CJI)''-rae, ecn11 onpe,11,eJieHHOMY CBOHCTBY np11cBa1maeTC.fl 3Haqer-me HeBepHoro Tl1IIa. 3TO, 6e3ycJIOBHO, Tpe6ye1· ,11,0IIOJIHl1TeJJbHhIX 113,11,ep)l{eK, HO 

3TO  11MeHHO Ta u,eHa,  KOTopyro  np11xo,11,11TC.H IIJJaTHTh 3a 6e30IIaCHOe  IIOJib30BaH11e TaKHM BbICOKO,ll,11HaM11'-IHbIM .H3bIKOM, KaK JavaScript. 

::ho Jil11llb O,ll,11H 113 MHor11x npttMepon IIOJJe3HOrO  npttMeHeHH.H MeT0,11,0B ycTa

HOBKH. f1o TaKOMY )Ke  npm-IUHIIY MO)l{HO, HanpttMep, OTCJJe)l{11BaTb npe,11,bICTOp11IO 

3HaqeHl1H, BbIIIOJIH.fITb npOTOI<OJJ11pOBaI-IIIe, yne,11,0MJI.HTb 0 BHeCeHH.hIX l13MeHeHIUIX 

11 ,11,eJiaTb MHoroe ;:i;pyroe. 

8. 1 .3. npMMeHeHMe MeTOAOB nony�eHMSI M ycTaHOBKM 

Anst onpeAeneHMSI Bbl�MCnsteMblX CBOHCTB 

I10M11Mo B03MO)l{HOCTl1 ynpaBJI.HTh .a.ocrynoM K onpe,11,eneHH.hIM cBoi1cTBaM 06'he1<TOB, MeT0,11,bl nonyqeH.11.fl  11 ycTaHOBKH MO)l{HO np11MeH.f1Tb ,11,JI.fl  onpe,11,eJieHl1.fl  B'bl

'L(,UCJlJleM'btX ceoucme, T.e. TaKl1X CBOHCTB, 3Ha'-leHl1.fl KOTOpbIX Bbl'-111CJI.flIOTC.fl no 3anpocy.  3Ha'-leHl1.fl BhI'-111CJI.HeMbIX cno.HcTB  H.11r,11,e  He xpa1-1.HTC.H.  BMecTo aToro wrn 1-111:x C03t�aIOTC.H  MeTO,ll,bl  get ( )  11/mm  set ( ) '  KOTOpbie II03BOJI.fIIOT KOCBeHJ-IhIM o6pa30M  IIOJlY'IHTb  11Jil1 ycTaHOBHTb  3HaqeHH.fl  Ha  OCHOBe  3Haqe1-111i1  ,11,pyr11x  CBOHCTB. 

B np11Mepe Ko,11,a 113 JIHCTHHra 8.6 onpe,11,eJI.HeTC.fl o6'heKT c ,11,nyMH cBoi1cTBaM11 , name 11 clan, KOTOpb1e CJI)')l{aT ,11,JIJI  Bb1q11cJieHH.H CBOHCrBa ful 1 T i t l e . 

n111crnHr 8.6. OnpeAeneH111e Bbl�lllcnsieMblX csoVicTB 

OnpeAemtTb e 111trepane o6beKTa MeTOA 

non'f'!fHHR AnR CBOHCTBa full Title, 

canst  shogun  =  { 

3Ha�eHHe KOToporo Bbl�HCnReTCR nyreM 

name :  " Yoshiaki " , 

c4enneHHR CTPOKOBblX 3Ha�eHHH ABYX APYrHX 

clan :  "Ashi kaga " , 

CBOHCTB 06beKTa 

get  fullTitle ( )  { 

return  this . name  +  "  "  '  thi s . claM 

OnpeAenHTb e nHrepane o6beKTa MeTOA ycraHoe

)

KH AnR CBOHCTBa full Title, rAe pa3AenReTCR 

, 

nepeAaHHOe 3Ha�eHHe H o6HOBnRIOTCR 3Ha�eHHR 

set  fullTitle (value) 

ABYX APYrHX 06bl�HblX CBOHCTB o6beKra 

canst  segments =  value . s p l i t ( " 

this . name 

segment s [ O ] ; 

this . clan =  segments [ l ] ; 

} 

} ; 
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a s sert ( shogun . name  ===  " Yoshiaki " ,   " Our  s hogun  Yoshi a ki " ) ;  Ceoikrea name H clan a s sert ( shogun . clan  ===  "Ashi kaga " ,   " Of  c l an  Ashikaga " ) ; RBnRIOTCR o6bi'IHblMH 

ceoilcreaMH, 3Ha'leH1tR 

as sert ( shogun . ful l T i t l e   ===  " Yoshiaki  Ashi kaga " , KOTOpbiX nony'lalOTCR He-

" The  f u l l   name  i s   now  Yoshiaki  Ashi kaga " ) ; nocpeACTBeHHo. A np1t AO· 

cryne K CBOHCTBY full Title Bbl3blBaeTCR MeTOA get ( ) ' 

shogun . fu l l Tit l e  

" I eyasu  Tokugawa " ; 

KOTOPblH Bbl'lltCnReT 3Ha

'1eH1te aroro ceoitcrea 

a s sert ( shogun . name  === " Ie yasu " ,  " Our  shogun  Ieyasu " ) ; a s sert ( shogun . c lan  === "To kugawa " ,   " Of  clan  Tokugawa " ) ; a s sert ( shogun . fu l l T i t l e   === " I eyasu  Tokugawa " , 

" The  f u l l   name  i s   now  I eyasu  To kugawa " ) ; np1tCBa1tBaH1te 3Ha'leHltR CBOHCTBY full 

�\ 

Title np1tBOA1tT 

K Bbl30BV MeTOAa set ( ) '  rAe Bbl'IHCnRIOTCR HOBble 3Ha'leHltR, Koropb1e 3areM np1tcea1teaiorcR ceoiicreaM name 1t clan 

B )1,aHHOM ITpttMepe KO)J,a onpe)J,emieTca o6beKT shogun c )1,By�rn cTaH)J,apTHhIMH 

CBOHCTBaMH, name H clan, a TaJOKe MeTO)J,hl ITOJI)''IeHMa H ycTaHOBKM 3HaqeHH.H BhIq1'{CJIJieMoro CBOHCTBa full T i t l e : canst  shogun  =  { 

name :  " Yoshiaki " , 

clan :  "Ashi kaga " , 

get  fullTitle ( )  { 

return  thi s . name  +  "  "  +  thi s . clan ; 

} I 

set  fullTitle (value) 

canst  segment s =  value . sp l i t ( "   " ) ; 

this . name 

segment s ( O ] ; 

thi s . c l an =  segment s [ l ] ; 

} ; 

3Ha'-IeHtte CBOHCTBa full T i t l e  Bhl'-IHCJUieTCJI B MeTO)J,e get ( )  ITO 3aITpocy ITyreM 

cu,ermeHMJI cTpoKOBhIX 3Ha'-1eHtti1 CBOHCTB name M clan. A B  MeTo)J,e set ( )  BhI3hrnaeTCJI BCTpoeHHhlH MeTO)J, split ( ) '  )1,0CT)'l1Hh!H )1,JIJI BCex TeKCTOBhIX crpoK l'.I npe)J,

Ha3HaqeHHhIH )J,JIJI pa3)1,eJieHHJI cTpoK Ha cerMeHThI ITO cttMBOJIY ITpo6eJia. ITepBhIH 

cerMeHT npe)J,cTaBJIJieT HMJI ,  npMcBairnaeMoe CBOHCTBY name,  a BTopoii cerMeHT -

J(JlaH, npttcBattBaeMhIH CBOHCTBY cl an. 

TaKHM o6pa30M, KO)], tt3 paccMaTpMBaeMoro 3)1,eCh npttMepa OTBeqaeT cpa3y 3a o6a HanpaB.11eHttJI:  BhI'-mc.11eHMe 3Ha•1eHHJI CBoticrna  f u l l  T i t l e  nptt ero qTeHMM 

H BH)J,0H3MeHe1-rne CBOHCTB, l'.13 3Hat.JeHMH KOTOpb!X COCTaBJIJieTCJI 3HaqeHtte CBOH

CTBa ful l T i t l e  rrpM ero 3allHCH. 

On<poBeHHO roBopR, MhI He CKJIOHHhI nOJih30BaThCJI Bhit.JMCJrneMhIMM CBOHCTBa

MM. CTOJ!h )Ke IlOJie3HhIM  MOr 6bI OKa3aTbCJI H MeTO)J, get Ful 1 Tit l e  ( ) ,  XOTJI BhI

'll'.ICJIJieMbie CBOHCTBa MOryT rrpMHU,l'.IIll'.laJihHO ITOBhICHTh )')1,06oq1ffaeMOCTh MCXO)J,

HOro  KO)J,a.  Ee.JIM onpe)J,e.11em-10e 3HaqeHtte  (B )1,aHHOM cJiyqae 3HaqeHtte CBOHCTBa f u 1 1 Ti t 1  e) 3aBHCHT mOJl'b1CO OT mryrpemrero COCTOJIHH51 o6beKTa ( B )1,aHHOM c.11yqae OT CBOMCTB  name  H  c l a n ) ,  TO ero .11yqrue npe)J,CTaBHTh B BH)J,e ITOJijJ )1,aHHh!X  (HJrn CBOHCTBa) , a He q>yttKU.MM. 
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Ha  3TOM  11ccJie,n;oBaHtte  MeTo.n;os  rroJiyqei-mSI  11  ycTaHOBKH  3aseprnaeTcSI.  KaK 

BH,n;HTe,  OHM  .HBJISIIOTCJI y.n;o6HbIM ,ll;OIIOJIHeHtteM .H3bma  H  IIOMOraIOT  peaJIH30BaTh rrpoTOKOJittpoBaHtte,  rrpoBepKy ,ll;OCTOBepHOCTH ,n;aHHbIX  H  06Hapy)Kem1e  H3MeHe

HHH B 3HatJeHHJIX CBOHCTB.  Ho 3Toro, K CO)KaJieHmo,  He Bcer.n;a .n;ocTaTOtJHO.  Be.n;h 111-IOr,n;a Tpe6yeTC.H yrrpaBJIJITb BCeMH BH,ll;aMH B3aHMO.n;ei1:CTBHH c o6oeKTaMH, l1 ,ll;JIJI 3TOH QeJitt MO)KHO BOCI10Jlb30BaTbC.H np01<:cu-06wcma.Mu - COBeprneHHO HOBbIM THIIOM 

o6oeKTOB, BBe,n;eHHhIM B cTatt.n;apT ES6. 

8 . 2 .  nprt1MeHeH"1e npOKC"1·06beKTOB AnSI 

ynpaeneHMSI AOCTynoM 

IIp01<:cu-06wcm - 3TO TaKOM 3aMeHHTeJib o6'beKTa, qepe3 KOTOpbIH MO)KHO yrrpaB

Jl.HTb .n;ocrynoM  K .n;pyroMY o6oeKry.  OH .n;aeT B03MO)KHOCTh orrpe,n;eJittTh crreQHaJib

Hhie .n;ettCTBHSI, KOTOpbie 6y.n;yT BbIIIOJIHJITbCJI rrpH B3aHMO,n;ei1:CTBHI1 c o6oeKTOM, HanpttMep,  rrptt noJiyqeHHH HJIH ycTaHOBKe 3HatJeHH.H  CBOHCTBa HJIH Bbl30Be MeTo,n;a. 

TipoKCtt-06'beKTbl MO)KHO paccMaTpHBaTh B KatJeCTBe o6o6IQeHHJI MeTO,ll;OB IIOJIY'!emrn  11  ycTaHOBKH.  Ho  ecJIH  c  IIOMOill,hIO  Ka)K,ll;oro MeTo,n;a  rroJiyqeHtt.H  11 ycTaHOBKH 

MO)KHO ynpaBJIJITh .n;ocTYUOM TOJihKO K o,n;HoMy cBottCTBY o6oeKTa, TO npoKc11-06oeK

ThI ll03BOJI.HIOT B006IQe ynpaBJIJITb BCeMtt B3attMO,n;ettCTBHJIMI1 c o6oeKTOM, BKJIIO'Ia.H 

H  Bbl30Bbl MeTO,ll;OB. 

TipoKCH-06'beKTbl MO)KHO rrpHMeHJITb TaM,  r.n;e no Tpa.n;ttQHH HCIIOJlb3yIOTCJI Me

TO,ll;bl llOJiyqemrn l1 ycTaHOBKH, Hanp11Mep, ,ll;JIJI rrpoTOKOJIHpoBaHHJI, rrpoBepKH .n;o

CTOBepHOCTH ,n;aHHhIX 11 peaJIH3aQttH BbitJHCJI.HeMhIX cBottcTB. Ho 3THM noTeHQHaJib

Hbie B03MO)KHOCTH rrpOKCH-06'heKTOB He 11u1epnb1BaIOTCJI. c HX IIOMOill,bIO HeTpy,n;HO 

BBeCTH rrpocpttJIHpoBaHHe I1 l13MepeHtte npOI13BO,ll;HTeJibHOCTI1 B np11KJ1a,n;HOH KO,ll;, aBTOMaTH<JeCKH  3aIIOJIHJITb  CBOHCTBa  o6'beKTOB ,   tJT06bI  H36e)KaTb  HenpHJITHblX 

HCKJIIO'LJeHHH H3-3a HeHHI1Ll;HaJIH3HpOBaHHbIX CBOHCTB,  a TaK)Ke 3aKJIIO'LIHTb B  060-JIO<JKY o6oeKTbI ucnoJIH.HIOIQeH cpe,n;hI (1-1arrpttMep, Mo,n;eJIH DOM) ,  tJT06bl cBeCTH K 

MHHHMYMY HecoBMeCTHMOCTh 6pay3epoB. 

npoK01-06beKTbl  BBep,eHbl  B  CTaHp,apr  ES6.  0  TeKyw,ei1  HX  nop,p,ep>KKe  B 

6 pay3epax  MO>KHO  y3HaTb  n o   ap,pecy  http : I /kangax . gi thub . io/ 

compat-table/es 6 / # test- Proxy. 

B JI3bIKe javaScript npOKCH-06'beKTbl MO)KHO C03,n;aBaTb c IIOMOill,blO BCTpOeHHOro  KOHCTPYKTopa o6oeKTOB T:ttna  Proxy.  PaccMoTp:ttM cHatJaJia rrpocToi1  npttMep npoKCH-06'beKTa,  rrepexBaTbIBaIOIQero Bee IIOilbITKH rrpotIHTaTb H 3aIIHCaTb 3Ha<Je

HHJI CBOHCTBa o6oeKTa, KaK ,n;eMOHCTp:ttpyeTC.H B KO,n;e I13 JIHCTHHra 8. 7. 
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n1o1cntHr 8. 7. Co3AaHHe npOKCH-06beKTOB c noMOUV>IO KOHCTpyKTopa o6beKTOB THna Proxy 

06beKT emperor stem1e1cst 

KOHCTpyKTOpa o6beKTOB nrna Proxy, 

canst  emperor  =  {  name :  " Kome i "   } ; 

get :  ( target ,  key )   =>  { 

J KOTOpOMY nepeAaeTCfl 06'beKT, c KOTOpblM 

6yAeT pa60T3Tb npoKCl1·06beKT ... 

cans t  repre sentat ive  =  new  Proxy ( emperor,  { 

Co3AaTb npoKc11-06beKT c nOMOUlblO 

report ( " Reading  "  +  key  +  "  through  a  proxy" ) ; return  key  i n   target  ?  t a rget [ ke y )  

... a T3K>Ke 06beKT c MeTO�MH 

:  " Don ' t   bother  t h e   empero r ! "   nepexeara, Bbl3b1eaeMblMH npH 

} , 

'ITeHHH (MeTOA get () ) H 3anHCH 

set :  ( t arget ,  key ,   value )  =>  { 

(MeTOA set ( ) ) 3Ha'leHHH 

report ( "Writing "  + ke y + "  through  a  proxy" ) ; CBOHCTB 

t arget [ ke y )   = value ; 

} 

a s sert ( empe ror . name  ===  " Kome i " ,   " The  empe ror ' s   name  i s   Kome i " ) 6bpKT 

} )  ; 

nonYlfHTb AOCTYn K ceoliCTey name KaK 'lepe3 o6beKT emperor, TaK 11 '1epe3 npoKc11-0

; 

a s sert ( representat ive . name  ===  " Komei " , 

" We  can  get  the  name  property  through  a  proxy" ) ; B pe3ynbTaTe HenocpeACTBeHHoro AOCTYna 

a s sert ( empe ror . nickname  ===  unde fined , 

" The  emperor  doe sn' t  have  a  nickname  " ) ;  I K ceoliC

so3epa Tsy, 

111 He 

ae1cst cy111eCTeyio

HeonpeAe 111eMy e 

neHHOe o6beKTe, 

3Ha'leHHe 

(undefined) 

a s sert ( represent a t i ve . ni c kname 

" Don ' t   bother  the 

" The  proxy  j umps  in  when  we  make  i nproper  reque st s " ) ; B pe3ynbTaTe AOCTYna K cBOMCTBY 'lepe3 

repres entat ive . n i c kname  =  " Tenno" ;  06Hapy>t<Heae1cst, 'ITO e 4eneeoM o6beKTe a s s ert ( empe ror . ni ckname  ===  " Tenno " , 

He cy111eCTByeT, n03TOMY B03Bpa�eTCfl 

np�ynpe>t<Aa10111ee coo6111eHHe 

" The  emperor  now  has  a  nickname " ) ; 

a s sert ( represent a t ive . ni c kname  ===  " Tenno " , 

" The  nickname  is  a l s o   accessible  through  the  proxy " ) ; BBeCTH CBOMCTBO 'lepe3 npOKCM·06beKT. 3TO CBOHCTBO CTaHOBl1TCfl AOCTYnHblM KaK 'lepe3 4eneeoli o6beKT, TaK 11 'lepe3 npoKCH-o6'beKT 

Cua�1a.na B ;:i;attHOM np11Mepe Ko;:i;a co3;:i;aeTrn: 6a30BhIH o6'heKT emperor c e;:i;irn

CTBeHHhIM CBOHCTBOM name. 3aTeM c noMO�hIO  BcTpoeuuoro KOHCTPYKTopa 060-CKTOB nma  Proxy o6oeKT emperor, 06b1quo Ha3brnaeMbIH  'lf,eJleB'bu.t,  3a1unoqaeTC5! 

B o6oJIOqKy npoKc11-06oeKTa representat ive. I1p11  co3;:i;au1111  npoKc11-06oeI<Ta B 

KaqecTBe BToporo apryMeHTa KOHCTPYKTopy nepe;:i;aeTC51 o6oeKT, B KOTopoM onpe

;:i;eJI51IOTC51 MCTO)J;hl  nepexeama,  BbI3bIBaCMbIC np11 BblilOJIHeHl111 onpe;:i;eJieHHhIX ;:i;ei1CTBHH ua;:i; o6oeKTOM: 

canst  repre sentat ive  =  new  Proxy ( empe ro r , 

get :  ( t arget ,  key )   = >   { 

repo rt ( " Re ading  "  + ke y +  "  through  a  proxy" ) ; return  key  in  target  ?  target [ ke y )  

:  " Don ' t   bother  t h e   empero r ! " 

} , 

set :  ( target ,  key,  va l ue )  =>  { 
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} 

} }  ; 

B  ;:i:aHHOM  CJiy<Iae  onpe;:i:emnoTcn  CJie,i:i:yIOm.11e  .u;na  MeTo.u;a  nepexnaTa:  Mero.u; get ( ) ,  BhI3hIBaeMbIH  np11 JII060H  TIOilhITKe n01.ryq11Th 3HaqeHtte CBOHCTBa  qepe3 

rrpOKCtt-OfrheKT,  a TaK)Ke MeTOIJ: set ( ) ,  BhI3bIBaeMhIH BCHKHH pa3, KOr;:i:a 3HaqeH11e csoiicTsa ycTaHaBJIHBaeTca qepe3 npoKc11-06beKT. KaK noKa3aHo HH)Ke, MeTo,11; nepexnaTa get ( )  BhITIOJit-rneT c;1e.u;y1ow.11e ;:i:eiicTs11a: ecJI11 y 11,eJiesoro o6oeKTa 11MeeTca HCKOMOe CBOHCTBO, OHO B03Bpam.aeTCR, a eCJil1 31'0 CBOHCTBO OTCYTCTByeT, TO 803-spaw.aeTCR coo6m.et-me, npe.u;ynpe)K;:i:aIOm.ee nOJih30BaTeJia He 6ecnoKOl1Th no nycTaKaM HMnepaTopa, npe,11;cTaBJie1-moro o6beKTOM emperor. 

get :  ( t arge t ,   key }  =>  { 

report ( " Reading "  + key + "  through  a  proxy" } ; return  key  i n   target  ?  t a rget [ key] 

:  " Don ' t   bother  the  emperor ! " 

lJ:anee B paccMaTpttnaeMOM 3,i:i:ecb np11Mepe Ko;:i:a nponepaeTca B03MmKHOCTh ;:i:ocryna K cnoJ:icTBY name KaK Henocpe;:i:cTBeHHO qepe3 11,eJieBoH o6beKT emperor, TaK 

11  qepe3 npoKCl1-06beKT, KaK I10Ka3aHO B CJie,i:i:yIOW.eM cpparMeHTe KO;:J:a: a s sert ( ernperor . narne  ===  " Korne i " ,   " The  emperor ' s   name  i s   Kome i " } ; a s sert ( representat ive . name  ===  " Korne i " , 

"We  can  get  t he  name  property  through  a  proxy" } ; EcJI11 ;:i:ocryn K CBOHCTBY name ocym.ecTBJIReTca Henocpe,i:i:CTBeHHO qepe3 o61:>eKT 

emperor, TO B03Bpaw.aerca crpo1<osoe 3Haqem1e " Kome i " . Ho ecJI11 ,11;ocTYH K ;:i:aH

HOMY cnoJ:icTBY ocyw.ecTBJIReTca qepe3 npoKc11-061:>eKT represent ative, TO Hean

HO BbI3hIBaeTCR MeT0,11; nepexsaTa get ( )  . A TIOCKOJihKY CBOHCTBO name HaXOIJ:l1TCR B 

11,eJieBOM ofrheKTe emperor, TO B03Bpam.aeTca crpoKonoe 3Haqe1-rne  " Komei " ,  KaK 

HarJISI;:J:HO IlOI<a3aI-IO Ha p11c. 8.4. 

representative 

name :  " Kome i " 

get 

name :  " Komei 11 

emperor . name  I I 11 Komei 11 

representative . name  / / 11 Komei'' 

KocaeHHOe 06paL11eHHe  \ 

Henocpe

\ 

AcraeHHoe 06paL11eHHe 

K CBOMCTBY name no CCblnKe 

K CBOMCTBY name o6beKTa emperor 

rep re sen ta ti ve . name npHBOAHT K He!IBHOMY Bbl30BY 

no CCblnKe emperor . name 

MeTOAa nepexaara get ( )  , KOTOPblM aoaapaL11aer 

3Ha'leHHe CBOMCTBa name o6beKTa emperor 

PHC. 8.4.  HenocpeACTBeHHbl� (c11eaa)  �  KOCBeH Hbl �  (cnpaaa)  AOCryn  K CBO�CTBY name 4epe3 

npoKrn-o6beKT 
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np1.1Me"taH1.1e 

C!leAyeT  oco6eHHO  nOA4epKHyTb,  4TO  MeTOAbl  nepexsaTa  aKrn B11311 py10TCR  B  npoKrn-o6beKTe  TaKl!IM »<e o6pa30M,  KaK 11  MeTOAbl  no!ly4eHl!lfl Ill  ycTaHOBKl1 B 06bl4H OM 

o6beKTe.  KaK  TO!lbKO  Ha4HeT  BbtnO!I HflTbCfl  Aei1crn11e  ( Ha n p111Mep,  AOcryn  K  3Ha4e

H lll lO CBOHCTBa 4epe3 npOKCl!l-06beKT), Hefl BH O  Bbl3blBaeTCfl COOTBeTCTBYIOW,lll H MeTOA nepexBaTa,  a  11HTepnpeTaTOp JavaScript  BbtnO!IHfleT Ta K111e  »<e  Aei1crn11fl,  KaK  11  n p111 

flBHOM Bbl30Be <)>yH KU,11 11 . 

A eCJrn  Henocpe,z:i:cTBeHHO  o6paTHTbC.H K csot'1cTBY  nic kname, Hecyru;ecTsy10ru;e

MY  B  QeJieBOM  o6'heKTe  emperor, TO,  KaK  II  c11e,z:i:osaJio  O)KHJJ;aTb,  6y,z:i:eT  no11r1eHo Heonpe,z:i:e11eHHoe 3Ha'IeHIIe  (unde fined). Ho ecJIII nonbITaThC.H  IIOJIY'IIITb  ,z:i:ocTyn K ,z:i:aHHOMY csoH:cTsy  qepe3  npoKcII-o6'heKT,  TO  6y,z:i:eT  aKTHBII3IIposaHa o6pa6oTKa ourn6KII  B  MeTo,z:r:e  nepexsaTa  get ( )  Henocpe,z:i:cTBeHHO  s  npoKCII-o6neKTe.  A  no

CKOJibKY y  IJ;eJiesoro ofrheKTa emperor OTCYTCTByeT CBOHCTBO n i c kname , TO  MCTO)I, rrepexsaTa get ( )  so3spaTIIT coo6ru;eHIIe  " Don ' t  bother the emperor ! "  (He 6ecnoKOIITb IIMnepaTopa! ) . 

,lI:aJiee B aHaJIII3IIpyeMoM 3,z:i:ecb npIIMepe 1<0,z:i:a HOBO MY csoH:cTsy npoKcII-o6neKTa npIIcBaIIBaeTC.H 3Ha'IeHIIe: 

representat ive . ni c kname  =  " T enno" 

8To  npIIcBaIIBaHIIe  Bbll10JIH.HeTC.H  qepe3  npoKCII-06beKT,  a He  Hanp.HMYJO,  II  no3TOMY BbI3hrnaeTc.H MeTo,z:i: nepexsaTa  set ( )  ,  r,z:i:e  BbIBO)l,IITC.H coo6ru;eHIIe II  np11csa-11saeTc.H 3HaqeHHe csoH:cTBY IJ;eJiesoro 06ne1<Ta emperor: 

set :  ( t arget ,  key ,   value )  =>  { 

report ( "Writing "  + key + "  through  a  proxy" ) ; ta rget [ ke y ]   = va lue ; 

EcTeCTBeHHO,  qTo  BHOBb co3,z:i:aHHoe csoH:cTBO MO)KeT 6bITb ,z:i:ocrynHo  I<aK qepe3 

npoKCII-06'heKT, TaK H qepe3 IJ;eJieBOH o6'beKT CJie,z:i:yIOU]HM o6pa30M: a s s ert ( emperor . ni c kname  ===  " Tenno " , 

"The  empe ror  now  has  a  n i ckname " ) ; 

a s sert ( representat ive . nic kname  ===  " T enno " , 

" The  nickname  i s   a l s o   accessible  through  the  proxy" ) ; CYTb  npIIMeHeHII.H  npo1<cII-06'beKTOB  3aKJIIO<IaeTC.H  B  cJie,z:r:y10ru;eM:  c  rroMOU]bIO 

KOHCTPYKTopa  o6neKTa  TIIrra  Proxy co3,z:i:aeTC.H  npoKCII-o6neKT,  ynpaBJIJnoru;11H: ,z:i:ocrynoM  K IJ;eJI·esoMy o6neKTy,  aKTIIBII3IIPY.H  orrpe,z:i:eJieHHbie MeTO,U:bI  rrepexsaTa BC.H

KIIH pa3, Kor,z:i:a onepaIJ;II.H Bbll10JIH.HeTcJI Henocpe,z:i:cTBeHHO Ha,z:i: npoKCII-o6neKTOM. 

B ,z:i:aHHOM npIIMepe  rrpIIMeHJIIOTCJI:  MeTO,U:bI  nepexsaTa  get ( )  II  set ( )  ,  HO HMeeTcJI HeMaJIO ,z:i:pyrIIX  BCTpoeHHblX MeTO)l,OB rrepexsaTa,  Il03BOJI.HIOU]IIX orrpe,z:i:eJIJITh o6pa6oTqIIKII  pa3JIII�IHbIX  ,z:i:eHCTBIIH  Ha,z:i:  o6neKTaMJ1  (rro,z:i:po6Hee  CM.  no  a,z:i:pecy https : / / deve l oper . mo z i l l a . o r g / r u / docs /Web / JavaS cript / Re ference/ 

Globa l_ Obj ects I Proxy) . HII)Ke np1rne,z:i:eHbI HeI<oTopb1e rrp11Mepb1 TaKIIX MeTo,z:r:oB. 

•  MeTo,z:r: nepexBaTa apply ( ) ,  aKTHBH311pyeMbitt npII BbI30Be cpyHI<IJ;HH, a MeTo,z:i: nepexsaTa  const ruct ( )  - rrp11  BbIIIOJIHeHIIH onepaIJ;IIH new. 





270 

lfacrn'b III. lfcc.rteiJoeanue o6'0eKrnoB u ynpa•tenue Koda 

•  MeTO,ll;hI nepexBaTa get ( )  11 set ( )  , aKTl1Bl1311pyeMb1e np11 <JTeH1111 11 3armc11 

3Ha<Jemrn CBOHCTBa. 

•  MeTo,a; nepexBaTa e nume rate ( ) , aKT11B11311pyeMhIH B QHJ{Jle for-in. 

•  MeTO,ll;hI nepexBaTa getPrototypeOf ( )  11 set PrototypeOf ( ) , aKTl1Bl1311pyeMhie np11 noJiy<JeHl111 11 ycTaHOBKe 3Ha<JeHl1.H npOTOT11na. 

IlepexBaTbIBaTb MO)KHO MHOr11e onepaQ1111, HO ;na TeMa He06b51THa: 11 BbIXO,ll;l1T 

3a paMKl1 ,a;aHHOH KHl1rtt. Il03TOMY y,a;eJil1M BHl1MaH11e onepaQ11.HM, KOTOpbie HeJih3.H 

nepeonpe,a;eJ111Tb: paneHCTBa (=  HJil1 ==) ,  instanceof 11 typeof. 

HanpttMep, B Bbipa)l<eHrrtt x ==  y (Jm6o B 6oJiee CTporoM ,  x ===  y) nponepJ1eTc.H, CCbIJiaIOTC51 Jll1 nepeMeHHhie x 11  y Ha O,ll;HHaKOBhie o6beKTbl  (HJIH Ha O,ll;HO 11 TO )l(e 3Ha<JeH11e) .  .lf.aHHa.H onepa1�11.H  paneHCTBa npe,a;noJiaraeT  HeK0Topb1e ,a;on�eH11.H. 

B <JacTHOCTl1, B pe3yJihTaTe cpanHeH11» ,a;nyx o6beKTOB ,ll;OJI)l(HO scer,a;a B03BpamaTh

C.H 0.1.1,HO H TO )l(e 3Ha<JeHtte 113 .1.1,nyx O,ll;l1HaKOBbIX o6beKTOB, qero HeJib351 rapaHTttpo

BaTb,  ecJIH 3TO 3Ha<JeHHe onpe,a;eJI51eTC.H  B cpyHKQHH, 3a,a;aBaeMOH noJih30BaTeJieM. 

KpoMe Toro, caMo cpanHeH11e ,a;nyx o6beKTOB He ,a;OJI)l(HO npe,a;ocraBJI.HTh ;:i;ocryn K 

0.1.1,HOMY 113 3Tl1X o6beKTOB, 'ITO MOrJIO 6bI np01130HTH, eCJIH 6bl MO)l(HO 6bIJIO nepe

XBaTHTb  onepau;mo paBeHCTBa.  no TOH  caMoiI )l(e  11p11<J11He HeJih3.H nepexsaTl1Th 011epau;1111 instance o f  rr  t ypeof. 

l'haK,  Bhl51CHHB npttHQ11n ,a;eHCTBH51 npo1<crr-ofrheKTOB H nop»,ll;OK 11X C03,1J,aHH.H , nepeH:,a;eM K HCCJie,a;osaHl1IO HeKOTOpblX oco6eHHOCTeH 11X npaKTl1'leCKOro npHMe

HeHl151,  B TOM  'll1CJie )J,Jl51  n poTOKOJIHpoBaHH.H,  113MepeHl151  np0113BO,ll;l1TeJibHOCTH, aBTOMaTH<JecKoro 3a1101rneH11» cnoifcTB o6beKTOB 11 peaJI113au;1111 Macc11non, ,a;ocryn K aJieMeHTaM KOTOpblX BhIIlOJIH51eTC51 no OTp11u;aTeJibHblM HH,ll;eKCaM. 11 Ha<JHeM Mbl c npoTOKOJI11poBaHl1.H. 

8.2. 1 . np"1MeHeH"1e npOKC"1·06beKTOB Ami npOTOKOn"1poeaH"1SI 0,a;HHM 113 caMbIX acpcpeKTHBHblX cpe,a;CTB,  n03BOJI51IOIQHX Bbl.HCHHTb, KaK pa6o

TaeT npttKJI�HOH KO,ll; H r,a;e 11CKaTb HCTO'IHl1K HenpH.HTHOH nporpaMMHOH onm6KH, CJIY)l(HT npom(J'KOJ/,Upoeanue - ,a;eHCTBl1e, HanpaBJieHHOe Ha BblB0.1.1, 11HcpopMaQ1111, KO

TOpa.H  MO)l(eT OKa3aThC.H fIOJie3HOH B KOHKpeTHbIH MOMeHT.  c  fIOMO!QhIO npOTOKO

JI11pyeMOH 11HcpopMaQl1H MO)l(HO,  HanpHMep,  Bbl51CHHTb,  KaI<He  11MeHHO cpyHKQH11 

Bbl3blBaJIHCb, KaK .1.1,0Jiro OHH BbIIlOJIH.HJil1Ch, 1<a1<11e CBOHCTBa 'IHTaJil1Ch HJil1 3anHCbl

BaJIHCh 11 T.,11;. 

K CO)l(aJieHHIO, 1<or,a;a 11cnoJib3YeTC.H pe)l(l1M npoTOKOJI11posaH11», TO onepaTophI BblBO,ll;a  OKa3bIBaIOTC.H  pa36pocaHHbIMl1  no  BCeMy  HCXO,ll;HOMY KO�.  06paTHMC.H  K 

paccMoTpeHHOMY paHee np11Mepy 1<0,a;a 113 Jil1CTl1Hra 8.4, HeMHOro 113Memrn ero, KaI< nOKa3aHO B Jll1CTHHre 8.8. 

m.1cT111Hr 8.8. npoTOKOnr.-tpOBaHr.-te 6ea npOKCP.1·06beKTOB 

funct i on  N i nj a ( )   { 

let  s k i l l Level  =  O ; 

Obj e ct . define Propert y ( th i s ,   ' s ki l lLeve l ' ,   { 







































Diaea 8.  Ynpae11ffelue oocrnynoM 'IC 06u1erna.M 

271 

get :  ( )   =>  { 

I  nporoKon11poeaH11e ocy111ecren11erc11 

report ( " s ki l l Level  get  method  i s   called" ) ;  +..J  ec11K11li pa3, KOrAa 1111raertR 3Ha11eH11e return  s k i l l Leve l ; 

ceolicrea skillLevel... 

} ' 

set :  value  =>  { 

report ( " s k i l l Level  set  method  i s   c a l l ed" )  ; 

... 11 KOrAa 3anHtbteaercA 3Ha11eHHe 

s k i l l Level  =  value ; 

e ceolicreo skillLevel 

} 

} )  ; 

npo11Hrarb 3Ha11eH11e ceolicrea skillLevel 11 aKT11e11311poearb MeTOA get ( )  

const  ninj a =  new 

ninJ a ·  s ki l lLevel ; 

3am�caTb 3Ha11eHHe e  ceolicreo skillLevel 

ninj a . s k i l l Level  =  4 ; 

11 aKTl1Bl1311pOBaTb MeTOA Set ( )  

B ;:i;attHOM npHMepe Ko;:i;a onpe;:i;eJrneTcJI cpyttKU:HJI-KOHCTPYKTop o6beKTOB nma Ninj a. B Hett ;:i;onoJIHHTeJihHO onpe;:i;eJIJIIOTCJI MeTO.ll;bI noJIYqeHHJI H ycrattOBKH 3HaqeHHJI  CBOHCTBa  s ki l lLeve l ,  B  KOTOpbIX cpHKCHPYIOTCJI  Bee  nonhITKH  qTeHHJI H 

3anHcH 3HaqeHHJI ;:i;attHoro cBOHCTBa. 

O;:i;HaKo TaKoe pemeiu1e - ;:i;a.rreKo He tt;:i;ea.JibHO. Be;:i;h npttKJia;:i;Hoif Ko;:i;, BbinOJI

HJIIO�HH qTeHHe H 3anHCb 3Haqemrn CBOHCTBa, HaM npHmJIOCb ;:i;onOJIHHTb onepa

TOpaMH npoTOKOJIHpoBaHHJI.  H  ecJIH  B ,ll;a.JihHeifmeM  B ofrbeKT n i n j a  noTpe6yeT

CJI BBeCTH ,ll;OHOJIHHTeJibHbie CBOHCTBa, TO nptt;:i;eTCJI npoJIBHTb oco6oe BHHMaHHe, qT06bJ He 3a6bITb BBeCTH H onepaTOpbI npoTOKOJIHpOBaHHJI ,ll;JIJI K(l)I(J�Oro HOBOro CBOHCTBa. 

K cqacThIO, c noMo�hIO npoKcH-o6beKTOB MO)l<HO aKTHBH3HpoBaTb npoTOKOJIHpoBaHHe BCJIKHH pa3, KOr;�a 'IHTaeTCJI HJIH 3anHCbIBaeTCJI 3Ha'leHHe CBOHCTBa, npHqeM c;:i;eJiaTb :no MmKHO 1-iaMHoro 60J1ee JicHo H H3JI�Ho. B Ka•1ecrne np11Mepa paccMoTpHM KO)]; H3 JIHCTHHra 8.9. 

nMCTMHr 8. 9. npOKCM·06beKTbl ynpOU¥llOT BHeApeHMe npOTOKOnMpOBaHMH B 06beKTbl o ..... ,,,. .... ", •. _,. � .. 

4eneeoli o6beKT, a OHa 3aAaer AnA 

pe>K11M npoTOKOmtpoeaHl1A 

funct i on  makeLoggabl e ( t arget ) 

return  new  Proxy ( target ,  { 

C03AaTb HOBbtli npoKc11-06beKr c 4eneebtM 06beKToM 

get :   ( targe t ,   property)  =>  { 

report ( " Reading "  + propert y ) ; 

MeTOA nepexeara get ( ) , 

npOTOKOnMpyt011111li '1TeH11e 

return  ta rget [ prope rt y ) ; 

3Ha11eH11A ceolicrea 

} I 

set :  ( targe t ,   property ,   value)  => 

MeTOA nepexeara 

report ( "Writ ing  value " +  value + "  t o " +  propert y ) ; set ( ) '  npOTOKOnMpyta rget [ prope rt y )   = va l u e ; 

IOllll1H 3an11cb 3Ha'leHMA 

} 

CBOHCTBa 

} )  ; 
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� C03AaTb HOBblH o6beKT ninja, npeAHa3Ha'leHHblH 

let  ninJ a  =  {  name :  "Yoshi " } ; 

e Ka'lecree 4e11eeoro, 11 BKllto'IMTb Alli! Hero pe>t<MM 

ninj a =  makeLoggabl e ( ni nj a ) ; 

npOTOK011MpoeaHMR 

1 

assert ( ninj a . name  === "Yosh i " ,  " Our  ninj a  Yosh i " ) ; Onepa4MM 'ITeHMR M 3anMCM 

ninj a . weapon  =  " sword" ; 

3Ha'leHMll CBOHCTB B 06beKTe 

npoTOKOllMpytoTCR MeTOAaMM 

nepexeara B npoKCM·06beKre 

B ,n:aHHOM np11Mepe Ko,n:a onpe.n:e1rneTCJI cpyHKU,1151 makeLoggab l e  ( ) ,  KOTopoH: nepe.n;aeTCJI u,eJieBoi1 o6oeKT target, a oHa B03BpaII1aeT HOBhIH o6oeKT T11na Proxy, 06pa6aTb1BaIOII1l1H  nepexBaTbIBaeMhie  .n:ei1CTBl151  c  IlOMOlllbIO  MeTO,ll;OB  get ( )   l1 

s e t  ( ) . TI0M11Mo qTeHl151 l1 3an11c11 3HaqeHl151 CBOHCTBa, aT11 MeTO.ll:hI nepexBaTa npo

TOKOJil1PYIOT 11HcpopMaU,l1IO 0 CBOHCTBe, r.n:e q11TaeTC5I l1 3aIIl1CbIBaeTC51 3HaqeHl1e. 

,.lI.aJiee  B  paccMaTp11BaeMoM  3,n:ecb  np11Mepe  Ko.n;a  co3,n:aeTcJI  o6oeKT  ninj a  co CBOHCTBOM name. 3aTeM OH nepe.n:aeTC51 cpyHKU,1111 makeLoggable ( ) ,  r.n:e OH l1CIIOJib-3yeTC5I B KaqecTBe u,eJieBoro o6'heKTa ,ll;J151 BHOBb C03,ll;aI-rnoro npoKc11-06'beKTa, KOTOpbIH  IlOCJie :3TOro np11cBa11BaeTC5I  o6paTHO  nepeMeHHOH ninj a ,  TeM caMbIM nepeonpe,ll,eJI5I5I l1CXO,ll;HbIH o6oeKT.  (He BOJIHyMTeCh, l1CXO,ll;HbIH o6oeKT ninj a  Hl1Ky.n;a He ,n:eBaeTCJI, OH no-npe)f(HeMY no.n:.n:ep)f(l1BaeTC5I B aKTHBHOM COCT05IHl1l1 B KaqecTBe u,eJieBoro M5I npoKc11-06oeKTa.) 

BcJIKHH pa3, Kor.n;a npe.n:np11HHMaeTcJI nonhITKa npo q11TaTb 3Ha'-1eH11e CBOHCTBa (Hanp11Mep, no CChIJIKe ninj a .  name) , BhI3hIBaeTC5I MeTo,n: nepexBaTa get ( )  l1 npo

TOKOJI11pyeTC5I  11HcpopMaU,H51  0  CBOHCTBe,  3HaqeHl1e  KOToporo 6hIJIO npoq11TaHO. 

AttaJior11qHhIH npou,ecc npo11cxo,n:ttT l1 nptt 3an11c11 3Ha'leHl15I CBOHCTBa, KaK noKa3aHo B CJie.n:yIOII1ei1 CTpoKe I<O,n:a: 

ninj a . weapon  =  " sword" 

06paTl1Te BHl1MaH11e, HaCKOJibI<O 6oJiee npoCTbIM l1 5ICHbIM OKa3bIBaeTC5I TaKOH 

cnoco6 no cpaBHeH11IO co cTaH,n:apTHhIM np11MeHeH11eM MeTo,n:oB no�eH115I l1 ycra

HOBK11. B :3TOM CJIY'-Iae He np11XO,ll;l1TC5I CMe1II11BaTb npl1KJia,ll;HOH KO,ll; c npoTOKOJrnpy

IOllll1M KO,ll;OM l1  He tty)f(HO BBO,ll;l1Tb ,ll;OilOJIHl1TeJibHbie onepaTOpbI npoTOKOJI11pOBa

Hl15I M5I KaM,ll,Oro CBOHCTBa o6oeKTa.  BMecTo  aToro Bee onepau,1111 qTeH115I tt 3an11-cu 3HaqeHl1H B CBOHCTBax npoxo,n:5IT qepe3 MeTO,ll;bl nepexBaTa B npoKCtt-06'beKTe. 

TipoTOKOJI11poBaH11e )'Ka3bIBaeTC5I Jll1IIIb B O,ll;HOM MeCTe 11 IIOBTOpHo l1CilOJib3yeTC5I CTOJibKO pa3 l1 ,ll;Jl5! CTOJibI<l1X o6neKTOB, CKOJibKO noTpe6yeTC5I. 

8.2.2. np1r1MeHeH1r1e npOKCM·06beKTOB Ami lr13MepeHMS1 

npOM3BOAMTenbHOCTM 

TipoKCtt-ofrbeKTbl MO)f(HO np11MeH5ITb He TOJibKO wrn cpttKcau,1111 .n:onyna K CBOH

CTBaM o6oeKTOB, HO 11 .ll:J15I  l13MepeHl15I CKopocTtt pa6oTbl  Bbl3bIBaeMbIX cpyHI<U11H 

6e3 l13MeHeHM5I HCXO,ll;HOro 1<0.n;a caMHX cpyttI<U11H. ,.lI.onycTMM, Tpe6yeTOI l13Mep11Tb np0113BO,ll;HTeJibHOCTb cpyttI<U,Hll, onpe,n:eJI5IIOII1ei1, 5IBJI5IeTC5I JIH q11cJIO npoCTbIM, KaK 

,n:eMOHCTpttpyeTC5! B npttMepe KO,ll;a 113 Jll1CTHHI'a 8. 10. 
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n111cntHr 8 . 1  o. HaMepeHl/le npOlll3BOAlllTenbHOCTlll c nOMO�blO npOKClll·06beKTOB 

funct i on  i s Pr ime ( number )  { 

i f  ( number  <  2 )   {  return  fa l s e ;   } 

3aKJll0411Tb cj>yHKL\lllO 

for ( l et  i 

2 ;   i  < number;  i + + )  

OnpeAen11Tb npocryio 

isPrime ( )  

pean113a1.111io cl>YHKL\1111 

i f ( number  %  i  ===  0 )   {  return  fal s e ; 

B o6onO'IKY 

i sPrime ( )  

npoKCll·06beKra 

return  t rue ; 

� is Prime  =  new  Proxy (is Prime, 

npeAocras11rb MeTOA nepexsara 

apply ( ) '  Bb13b1BaeMblH BCAKllM 

apply :  ( target ,  thisArg '  args)  =>  {  <!!ll-- pa3, KOrAa npoKc11-06beKr Ha3b1saeMbli1 

1• 

3anyCTllTb rai1Mep, 

consol e · t ime ( " i sPrime " ) ; 

Bbl3b1saercA KaK cj>yHKL\llA 

. 

const  result  =  target : appl y  ( thisArg,  args l  ; 

i sPrime 

cons o l e . t 1meEnd ( " 1 s P r 1me " ) ; 

/return  result; 

ocraHos11rb raiiMep. 

) 

II  BblBeCTll pe3ynbTaT  } )  ; 

is Pr ime ( 1 2 9 9 8 2 7 l  ; 4flt- Bb13Barb cj>yHKL\lllO. 3roT Bbl30B �ei1crsyenaK11M >Ke o6pa30M, K3K H Bbl30B llCXOAHOll cl>YHKL\1111  . 

B  ,a;aHHOM  npttMepe  Ko,a;a  onpe,a;e;rn:ercJI  npocTaJI  ¢YHKQIUI  i s Pr ime ( ) . 

( KoHKpeTHaJI  cpyHKQHJI  He  HMeeT oco6oro 3HatJeHHH,  Il03TOMY B  Ka'-leCTBe  nptt

Mepa BhI6paHa cpyHKti:HH, BhinOJIHeHHe KOTopott MO)l(eT ,1);JIHThCJI 3aMeTHOe BpeMJI.) A  Teneph  ,a;onycrHM,  •no  Tpe6yercJI  H3MepttTh  cKopocTh  pa6oThI  cpymni:1111 

i s Prime ( ) ,  He BHOCJI  H3MeHemrn  B ee  HCX0,11;Hh!H  K0,11;.  ch)'  cpyHI<QHIO MO)l(HO 3a· 

KJIIO'IHTh B o6oJIO'IKY npoKCH·OfrheKTa, y KOToporo HMeeTCJI MeT0,11; nepexBaTa, BhI-3hIBaeMhIH BCJIKHH pa3, Kor,a;a Bhl3hIBaeTC5l ,a;aHI-IaJI ¢YHKQHJI: i s Prime  =  new  Proxy ( i s Pr ime ,  { 

apply :   ( targe t ,   thi sArg ,  args )  =>  { 

} 

}  )  ; 

<l>yHKQHH  i s  Prime ( )   HCllOJih3YeTCJI  B  KatJecrne  QeJieBoro  o6·beKTa ,1);JI51  BHOBh co3,a;aHHOro npoKcH·o6neKTa.  KpoMe roro,  npoKctt-o6neKT o-1a6)1<aeTcH  Mero,a;oMnepexsaTtJHKOM  appl y  ( ) '  KOTOphltt  6y,a;eT  3anycKaTbCH  BCJIKHM  pa3  nptt  BbI30Be 

,11;aHHOH cpyttKQHH. 

KaK H B npe,a;hI,a;yui:eM npttMepe KO,a;a, BHOBh C03,11;aHHhlH npoI<CH·06neKT npHcBa

HBaeTCH nepeMeHHOH i s Prime. DJiaro,a;ap51 3TOMY OTna,a;aeT Heo6xo,a;HMOCTb BHO

CHTb KaKHe·JIH6o  H3MeHeHH5l B K0,11;,  Bhl3hIBaIOJI\HH cp)'HKI.\HIO,  speMJI BhinOJIHeHHJI KOTopoti H3Mep51eTC51. A MJI OCTaJibHOH '-laCTH KO,a;a BHOCHMhie H3MeHeHH51 COBeprneHHO He3aMeTHbI. ( KaK 3TO IlOXO)l(e Ha cKpbITHbie ,a;eHCTBHJI HHH,11;351! ) Bcmmif pa3, 1<0 r,a;a BbI3hrnaeTc51 cpyHKQHJI i s  Prime ( ) , e e  BhI30B ne pea,a;pecyercJI MeTo,a;y nepexBara app l y  ( )  B npoKCH·o6neKTe. B aToM MeTo,a;e  3anycKaeTCJI Tatt

Mep c IlOMOJllhIO BCTpoeHHOI'O MeTo,a;a cons ole . t ime ( )  (cM. rnaBy 1 ) ,  BhI3hIBaeTC5l 













27 4 

T..f acrn'b III.  HcCJieiJoeariue o6oeicrnoe u ynp(Jl{,e1me 'KoOa 11CXO�Ha.H  <PYHKQl1.H  i s  Prime ( ) ,  <jl11Kc11pyeTC.H 11CTeKIIIee BpeM.H 11 B03BpamaeTOI pe3yJibTaT Bbl30Ba <PYHKQHH i s  Prime ( ) . 

8.2.3. np111MeHeH1t1e npOKCM·06beKTOB Ami 3BTOM3TM'feCKOro 

3anonHeHMR CBO�CTB 

I1oMHMO ynpomeHHJI rrpoTOKOJI11pOBaHHJI, npoKc11-06oeKTbl MO)l(HO rrpttMeHJITb 

�Jl.H aBTOMaT11qecKoro 3aITOJIHeHl1JI CBOHCTB o6oeKTOB. JJ:onycTl1M, 11MeeTCJI MO�eJib CTPYKTYPbI nanoK Ha KOMllbIOTepe, r�e y o6oeKTa nanK11 MOIJ'T 6b1Tb CBOHCTBa, KO

TOpb1e TaK)l(e Moryr 6bITh namcaM11. A Tenepb �onycr11M, qTo Tpe6yeTc.H cMo�e1mpo

BaTb <jla:HJI B KOHQe �Jll1HI-IOro IlYTH, KaK B CJie.zzyiomeM np11Mepe KO�a: root Folder . ninj a s Di r . fi rstNinj aDi r . ninj a F i l e   =  " yoshi . t x t " ; qT06bI �o6ttTbC.H llOCTaBJieHHOH QeJIH,  MO)l(HO 6bIJIO 6bl  HarrttcaTb  KO�,  aHaJIOr11qHbIH np11Be�eHHOMY Hl1)1(e. 

canst  root Folder  = new  Folder ( ) ; 

root Folder . ninj a s D i r   = new  Folder ( ) ; 

root Folder . ni n j a s Di r . fi rstNinj aDir  = new  Folder ( ) ; rootFolder . ninj a s D i r . fi rstNinj aDi r . ninj a F i l e   =  " yoshi . txt " ; 

,[lJIJI  1-1an11caHl1JI TaKoro  KO�a,  UO-Bl1�HMOMY,  IlOTpe6yeTCJI  60Jibllie  Tpy�a,  qeM 

H�HO,  He  TaK Jitt?  I1MeHHO  3�eCb 11  rrp11ro�HTCJI  aBTOMaT11qecKoe  3arroJIHeH11e CBOHCTB o6oeKTOB. B KaqecTBe npttMepa paccMoTpttM KO� 113 Jil1CT11Hra 8. 1 1 . 

n11tCT1r1Hr 8 . 1 1 .  ABTOMaTWteCKOe 3anonHeHHe CBOHCTB 06beKTOB 

c noM01l4blO npOKCH-06beKTOB 

funct ion  Folder ( )   { 

return  new  Proxy ( { } ,   { 

j npor0Kon11posarb see onepa1.11111 

get :  ( t arge t ,   prope r t y )   =>  { 

�reHl!fl AaHHblX 113 o6'beKra 

report ( " Reading "  + propert y ) ; 

if ( !  (property  in  target) )  { 

target [ prope r t y ]   = new  Folder ( ) ; 

return  target [ propert y ] ; 

I K HeCylJ.leCTBYIOIJ.leMy CBOMCTBy, 

Ecn11 

OHO  OCYIJ.leCTBnfleTCfl 

C03A3eTCfl 

AOCryn 

} 

} )  ; 

8CflKllH pa3, KOrAa 

OcylJ.leCTBnfleTCfl AOCryn 

K CBOHCTBy, 3KTllBll3Hpyercfl 

canst  root Folder 

new  Folder ( ) ; 

MeTOA nepexsara get ( ) , 

rAe C03A3eTCfl CBOHCTBO, 

ecn11 OHO He CVIJ.lecrsyer 

try  { 

root Folder . ninj asDi r . fi rstNinj aDi r . ninj a F i l e   =  " yoshi . txt " ; pass ( " An  except ion  wasn ' t 

H11KaKoro 11cKn10�eH1tfl 

He B03HHKaer 

catch ( e )  { 

f a i l  ( "An  except ion  has  occurred " ) ; 
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EcJIH paccMoTpeTb np1rne11:eHHbIM mrn<e cpparMeHT KO,!l;a, TO, KaK rrpaBHJIO, cJie

.rzyeT 0)1(11,!l;aTb TIOJIBJieHHJI HCKJIIoqeHHJI. 

const  root Folder  = new  Fol der ( ) ; 

root Folde r . n i nj asDi r . f i rstNin j a Di r . ninj a F i l e   =  " yoshi . txt " ; B 11:aHHOM cpparMeHTe Ko,!l;a ocym:ecTBJIJieTCJI 11:ocryn K csottcTsy firstNinj a Dir Heonpe11:eJieHHoro  csoH:cTBa  ninj a s D i r  o6beKTa  rootFo lder.  Ho ecJIH  BbITIOJI

HHTb :':HOT KO,!l; H3 JIHCTHHra 8. 1 1 ,  TO OKa)KeTCJI, qTo OH BTIOJIHe  pa6oTocnoco6eH, KaK TIOKa3aHO Ha pHc. 8.5. 

C 

1 27.0.0. 1 :B080/ninja2e/chapte ... -:'.?  5  • 

-

--

•  Reading ninjasOir 

•  Reading firstNinjaDir 

•  An exception wasn't raised 

PHc. 8.5. Pe3yflbTar Bb100J1HeH1-1H KOAa  1-13 Jl1-1CT1-1Hra 8.11 

3To  npoHCXO,!l;HT TIOTOMy,  �ITO B ,!l;aHHOM npHMepe KO,a;a npHMeirneTCJI  npoKCHo6beKT.  BcJIKHM pa3, Kor,a;a ocy�ecTBJIJieTCJI ,a;ocTYIT K csoH:cTsy,  s npoKc11-06beKTe aKTHBH311pyeTCJI MeTo,a; rrepexsaTa get ( ) .  11 ecJIH o6neKT rranKtt Y*e co,a;ep)KHT 3anpaumsaeMoe csoH:cTBO, TO B03Bpa�aeTcJI ero 3Haqett11e. A ecJIH 3arrpaumsaeMoe csoH:cTBO  OTCYTCTsyeT,  TO  co311:aeTCJI HOBaJI rrarrKa,  KOTOPaJI  rrp11csa11saeTCJI ,a;aH

HOMY csoH:cTsy.  l1MeHHO TaKHM  o6pa30M co3,a;a10TcJI ,a;sa  csoH:cTsa:  ninj a s Di r  11 

firstNin j aDir. EcJI11 3anpaIII11saeTcJI 3HaqeHHe tte11tt11u11aJI11311posam-10ro csoH:

CTBa, TO aKTHBH311pyeTCJI ero co3,a;aHtte. HaKOHeU-TO MhI noJiyqHJitt B csoe pacnopJI

*eHHe cpe,!l;CTBO, fl03BOJIHIO�ee tt36e)KaTb HenpHJITHhIX HCKJIJOqeHHM rrpH ,a;onyne K Hecyn�ecTBYJO�HM cnoi1cTBaM ! 

8.2.4. npHMeHeH1r1e npOKC"1-06beKTOB Ami peanr.133'-'"1"1 

01p1r1'-'a1enbHblX HHAeKcoe Macc1r1eoe 

B  nosce,a;HeBHOM  rrpaKTHKe  nporpaMMHposaH11JI  Hepe,a;Ko  rrp11xo,a;11TcJI  y,a;e

JIJITb HeMaJIO BHHMaHHJI o6pa60TKe MaCCHBOB. BbIJICHMM, KaK c BbffO,TJ;OM BOCTIOJib-30BaTbCJI  npo1<c11-06be1<TaM11,  qTo6hI c,a;eJiaTb HeMHoro 6011ee y11:06Hoi1: pa6oTy c MaCCHBaMH. 

EcJiw y sac ttMeeTCJI  OIThIT  nporpaMMHposaHHJI Ha TaKHx JI3hIKax,  KaK Python, Ruby HJIH Perl, TO saM,  sepoJITHO,  np11xo,a;11Jioch noJih30BaThCJI 0Tp11uaTeJibHbIM11 

HH,!l;eKCaMH ,TJ;JIJI ,a;ocryna K aJieMeJ-JTaM c KOHUa MaCCHBa, KaK TIOKa3aHO B CJie,a;y10�eM 

cpparMeHTe Ko,a;a: 
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qacm'b III.  lfcCJteaoea'/iue o6uxmoe u ynpa'le'/iu,e 'Koaa 

const  ninj as =  [ " Yoshi " ,   " Kuma " ,  " Hattori " ) ; ninj a s  [ O J ;  I I   " Yosh i " 

ninj a s [ l ) ;  I I   " Kuma " 

06bl4HblM AOcryn K 3neMeHraM MaCCMBa 

n o  nonolf<MrenbHblM MHAeKcaM 

ninj a s  [ 2 ) ;  I I   " Hat t o r i " 

ninj a s [ - 1 ) ;  I I   " Hattori " 

OrpML\arenbHble MHAeKCbl no3sonRIOT nony4arb AOcryn 

ninj a s [ - 2 ) ;  I I   " Kuma " 

K 3neMeHTaM c KOHL\3 MaCCMBa,  Ha4MHaR c MHAeKca -1, 

ninj as [ - 3 ] ;  I I   " Yosh i " 

yKa3b1eaio111ero H a  nocneAHMM 3neMeHT MaccMea 

A Tenepb cpaBmITe CJJe�m;HH KO,n:, KOTOpbIH 06b1qHo npttxo,n:HTC.H IIHCaTb ,n:JI.H 

,n:ocryna K nocJJe,n:1-1eMy aJJeMeH'IY MaccttBa: 

n i nj a s [ ni nj as . length- 1 )  

c npirne,n:eHHbIM BbIIIIe KO,n:OM, KOTOpblH MO)l<HO Hanttca.Tb, ecJJH B H36paHHOM .H3bIKe nporpaMMHpoBaHH.H no,n:,n:ep)K11BaI-OTC.H OTp11QaTeJJbHbie HH,n:eKCbl MaCCl1BOB ( o6pa

Tl1Te BHHMaH11e, HaCKOJJbKO 6oJJee I13.HIIJ;HbIM OH IIOJIYqaeTC.H) . 

ninj as [ - 1 ) 

K CO)KaJieHmo,  B .H3bIKe JavaScript OTCYTCTByeT BCTpoem-1a.H  no,n:,n:ep)l(Ka  0Tp11-QaTeJJbHbIX HH,n:eI<COB  MaCCHBOB,  HO ee  MO)KHO  CbIMHTHpoBaTb c  IIOMOIIJ;bl-0  npoKc11-06beKTOB.  lJTo6bI  11CCJJe,n:oBaTb  TaKyI-O  B03MO)KHOCTb,  paccMOTPHM  HeCKOJJbKO 

ynpom;eHHbIH  Bap11aHT  Ko,n:a,  Hanttcattttoro  Ctttt,n:pe  CopxycoM  (Sindre  Sorhus; https : I I gi thub . com/ s i ndre sorhus /negative- array) H np11Be,n:e1-rnoro B JJ11-cT11Hre 8. 1 2. 

J11.1cT1.1Hr 8. 1 2. Pean1.13a41.1si oTpm,\aTenbHblX HHAeKC08 Maccl.1808 

c noMOll,\blO npoKCH-06beKT08 

B03BpaTMTb HOBblM npoKCM·06beKT, 

Ecn11 L1eneeoi0i o6beKr He RBnAercR MaccMBOM, 

KOTOPOMY nepeAaercR MaCCMB, 4T06bl 

creHep11posarb MCKnl04eHMe 

nonb30B3TbCR MM KaK L\eneBblM 06beKTOM 

function  createNegat iveArrayProxy ( array )  { 

npeo6pa3osarb MMA ceoikrea e 4Mcno 

if  ( 1 Array . i sArray ( array ) )  { 

c nOMOl!lblO yHapHOM onepaL\MM + 

throw  new  TypeError ( ' Expected  an  array ' ) ; 

EcnM nonY4eHHblM MHAeKC OKalf<eTCR 

OTPML\aTenbHblM 4MtnOM, npo4MT3Tb 

return  new  Proxy ( array,  { 

MaCCMB c KOHL\a, a ecnM MHAeKc 

get :  ( t arget ,  index )  => 

OKalf<eTCR nonOlf<MTenbHblM 4MCnOM, 

index  =  +index ; 

ro KaK o6bl4HO 

return  target [ i ndex  <  0 ?  target . length +  index  :  i ndex ) ; 

) , 

set :  ( target ,  index ,  va l )   =>  { 

OnpeAenMrb MeTOA nepexsara, aKr11e11311pyeMblM 

BCAKMM pa3, KOrAa 3anMCblBaercR MHAeKC M3CCMBa 

index  =  +index ; 

return  target [ i ndex  <  0 ?  target . length +  index  :  i ndex ]  = val ; 

} 

nepeAaTb 3TOT M3CCMB cj>yHKL\�IM, 

} )  ; 

C03A3Tb o6bl4HblM M3CCMB 

C03Aa10111eil AnR Hero npOKCM·06beKT 

proxiedNinj as  =  createNegativeAr

'_J 

rayProxy ( ninj as ) ; 

I 

const  ninj "  - [ " Yo,hi " ,   "K=a " ,   " Hottod " ]  

const 

� 
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nposepMTb 803MOlKHOCTb AOcryna K 3neMeHTaM M3CCMB3 K3K 'lepe3 MCXOAHblH M3CCMB, T3K M 'lepe3 ero npOKCM-06beKT 

assert ( ninjas ( O ]   === "Yoshi "  & &   ninj as [ l ]   ===  " Kuma " 

& &   ninj as [ 2 ]   === " Hattori " , 

"Array  items  accessed  through  pos it ive  indexes " ) ; assert ( proxiedNinj as [ O ]   ===  "Yosh i "   & &   proxiedNinj as [ l ]   ===  " Kuma " 

& &   proxiedNinj as  [ 2 ]   ===  " Hattori " , 

"Array  items  acces sed  through  posit ive  indexes  on  a  proxy" ) ; npoeepMTb HeB03MOlKHOCTb AOcryna 

assert ( t ypeof  nin j a s  [ - 1 ]   ===  "undefined" 

K 3neMeHraM no orp114arenbHb1M MHAeKcaM 

& &   typeof  ninj as ( - 2 ]   ===  "undefined 

e o6bl'IHOM Macc11ee ••• 

&&  t ypeof  ninjas [ - 3 ]   ===  "unde fined" , 

" Items  cannot  be  acce s sed  through  negat ive  indexes  on  an  array" ) ; 

... Ho raKoi1 Aocrvn B03MO>KeH 'lepe3 npoKCM-

assert ( proxiedNinj as [ - 1 ]   ===  " Hatto r i " 

o6beKT, rAe 3rMM 3aH11Maem1 cne411anbHblH 

&&  proxiedNin j a s  [ - 2 ]  ===  " Kuma " 

MeTOA nepexeara 

& &   proxiedNinj as [ -3 ]   ===  "Yoshi " , 

" But  they  can  be  accessed  through  negat ive  indexes " ) ; C KOHL!3 M3CCMB3, HO 

TOnbKO 'lepe3 

proxiedNinj as [ - 1 ]   =  "Hachi " ; 

'  ' 

[ 2 ]  

' H  h ' 

npOKCM-06beKT 

as sert (proxiedNinj as [ - 1 ]   ===  " H   h

ac  , " 

i   

'' 

& &   ninJ aS 


=== 

ac  1  , 

through  negative  indexes " ) ; 

Ctta'IaJia B ,a;aHHOM npHMepe Ko,a;a onpe,a;emieTCJI cpyttKQHJI, I 

" Items  can  be  changed 

�;:;::::.i:�:o 

co3,a;a1olll,aJI npoKcHofrheKT ,a;JIJI nepe,a;attttoro e:i1: Macc11aa. A nocKOJihKY aTOT npoKc11-06'heKT He npe,a;tta-31-Ia'Iett ,[l;JIJI ,a;pyrttx THilOB o6'beKTOB, TO rettep11pyeTCJI HCKJIIO'IeHHe, eCJIH aprYMeHT 

,a;aHHOH cpyttKQHH He JIBJIJieTCJI MaCCHBOM: 

if  ( ! Array . i sArray ( array ) )  { 

throw  new  T ypeError ( ' Expected  an  array ' ) ; 

3aTeM B ,a;aHHOM npttMepe KO,a;a C03,a;aeTCJI H B03Bpalll,aeTCJI HOBblll npoKCH·06'heKT c ,a;ByM.H MeTo;�aMH nepexnaTa.  B qacTHOCTH,  MeTo,a; nepexnaTa get ( )  BhI3bIBaeTCJI BCJIKHH pa3, Kor,a;a npe,a;npm-mMaeTCJI nonhITKa npo•mTaTb co,a;ep)I(HMoe aJie

MeHTa MaccHBa. A  MeTo,a;  nepexnaTa  s e t  ( )  aKTHBH3ttpyeTCH BCJIKH:i1: pa3,  Kor,a;a  B 

aJieMeHT MaCCHBa OCylll,eCTBJIJieTCJI 3anHCb ,a;aHHbIX: 

return  new  Proxy ( a rray,  { 

get :  ( targe t ,   index )  = > 

i ndex  =  + i ndex ; 

return  target [ index  <  0  ?  target . l ength +  index 

i ndex ] ; 

} , 

set :  ( target ,  i ndex ,  va l )   =>  { 

i ndex  =  + i ndex ; 

return  t a rget [ index  <  0  ?  ta rget . length +  index index] 

val ; 

} 

} )  ; 

TeJia o6ottx MeTo,a;oB nepexBaTa O'IeHh noxo)I(H. Ctta'IaJia B HHX 3Ha'IeHHe cno:i1:crna npeo6pa30BhmaeTcn B 'IHCJIO c noMOlll,bIO yttaptto:i1: onepat�HH "rnuoc" (index 
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= + index). 3aTeM ,ll.OcryIT K aJieMeHTaM ocym,ecTBJIJieToJ c KOHQa Macoma,  ecJI11 3a

ITpaumnaeMbIH  HH,ll.eKc Me1mrne  HYJIJI,  HJIH  )J{e  o6bJqI-IbIM cIToco6oM, ecJIH  HH,ll.eKc Maccttna 6oJihllle HYJIJI. 

11,  HaKOHeQ,  B paCCMal'PHBaeMOM 3,ll.eCb ITPHMepe  KO,ll.a Bb!IlOJIHJIIOTCJJ  pa3JIH"'-l

Hbie TeCTbl, qT06bI y6e,ll.11TbCH, qTO B o6bJl-1HblX MaCCHBax 3JieMeHTbl Moryr 6b!Tb ,ll.Ocrym-Jbl TOJibKO ITO ITOJIO)J{HTeJibHblM HH,ll.eKCaM. A eCJm HCITOJib3yeTCJI ITPOKC11-06beKT,  TO  ITOJiy'laTb ,ll.OCTYIT  K 3JieMeHTaM MaCCHBa H  BH,ll.OH3MeHHTb HX CO,ll.ep)J{HMOe MO)J{HO H ITO OTPHQaTeJibHhIM HH,ll.eKcaM. 

11TaK, ITOKa3aB, KaK ITOJib30BaTbCH npOKCH-06beKTaMH ,ll.JIJI Toro, qTo6bI ITOJiyqHTb HeKOTOpbie 11HTepeCHbie B03MO)J{HOCTH, B TOM 'IHCJie aBTOMaTHqecKoe 3aITOJIHeHHe cnottcTB o6beKTOB H ,ll.ocryn K aJieMeHTaM MaccHBa ITO oTpHQaTeJibHbIM HH,ll.eKcaM, qero npaKT11qeCKH HeB03MO)J{J-10 ,ll.0611TbCJI 6e3 ITpOKC11-06beKTOB, ITepett,ll.eM K pac

CMOTpeHHIO  BOnpocoB  npoH3BO,ll.HTeJibHOCTH,  B  KOTOpbIX  KpoeTCJI  caMbltt  cym,e

CTBeHHbIH HC,ll.OC'raTOK ITPOKCH-06beKTOB. 

8.2.5. npo6neMbl C npOM3BOAMTenbHOCTblO 

npM MCnOnb3083HMM npOKCM·06beKTOB 

KaK ITOJICHJIJIOCb pattee, npoI<c11-06beKT - 3TO Ta1wH: 3aMeH11TeJib o6beKTa, '1epe3 

KOTOpbltt MO)J{HO yITpaBJIJITb ,ll.OCTYITOM K ,ll.pyroMy o6beKry. B ITPOKCH-06beKTe MO)J{

HO  onpe,11;eJIHTb MeTO,ll;bl  nepexnaTa,  T.e.  cpyttKQHH,  KOTOpbie  6y,ll.JT  BbIITOJIHJITbCJJ 

BCJIKHH pa3, KOr,D;a Ha,ll. npoKCH-06beKTOM BbIITOJIHJieTCJI OITpe,ll.eJieHHaJI onepaQHJI. 

11, KaK 6bIJIO ITOKa3aHO panee, 3THMH MeTO,ll.aMH nepexBaTa MO)J{HO BOCITOJib30BaTb

CJI ,ll.JIJI peaJIH3aQHl1 TaKHX  noJie3HblX cpynKQHOHaJibHbIX B03MO)l<HOCTeH, KaK npo

TOKOJIHponanHe, H3MepenHe npo113B0,11;11TCJibHOCTH, aBTOMaTHqecKoe 3aITOJIHCHHe cnottCTB o6beKTOB, peaJIH3aQHJI oTpttQaTeJihHbIX HH,D;eKcon MaccHBOB H T.,ll..  K co

)J<aJien1110, ITPOKCH-o6beKThI He JIHllICHhI He,ll.OCTaTKa.  BcJie,ll.CTBHe Toro qTo onepa

QHH ,ll.OJI)J{Hbl npoxO,D;l1Tb qepe3 ITPOKCH-06beKT, BHOCHTCJI OITpe,ll.eJieHHbltt yposeHb KOCBeHHOCTH, IT03BOJIJllOlll,Htt peaJIH30BaTb see 3TH 3aMeqaTCJibHhie B03MO)J{HOCTH. 

Ho B TO )J{e npeMJI npHxO,ll.JITCJI BhmOJIHJITh 3Haq11TeJihHy10 qacTb ,ll.OITOJIHHTeJihHOtt pa6oTbI, qTo oTpHQaTeJibHO CI«l3bIBaeTCJI Ha ITpott3BO,ll;HTeJihHOCTH. 

qT06bl ITO,ll.po6Ho HCCJIC,ll.OBaTb BOITpOCbl ITPOH3BO,ll.HTeJibHOCTH, pacCMOTPHM B 

Ka'IeCTBe ITPHMepa C03,ll.aHHe OTpHQaTeJibHblX 11H,ll.eKCOB MaCCHBa H3 JIHCTHHra 8.12 

H cpaBHHM speMJI Bb!IlOJIHeHHJI ITPH ,ll.OCTYITe K 3JieMeHTaM MaCCHBa o6biqHblM CITOco6oM H  qepe3 npoKCH-06beKT, KaK ,ll.eMOHCTpHpyeTCJJ B npttMepe KO,D;a 113 JIHCTHHra 8. 1 3. 

n111crnHr 8. 1 3. BblSIBneHMe 3aMeAJJeH"1SI B pa6oTe KOAa, BHOC"1MOe npOKC"1·06beKTOM 

func t i on  measure ( it ems )  { 

no/1\"lHTb AOCryn K 3/leMeHTaM MaCCHBa 

const  st artTime  = new  Date ( )  . getT ime ( ) ; 

B AO/lro BblnO/lHRIO�eMCA 4HK11e 

for ( let  i  =  O ;   i  <  5 0 0 0 0 0 ;   i + + )  { 

it ems [ O J  

" Yosh i " ; 

items [ l ]  

" Kuma " ; 

0011\"lHTb reKy�ee epeMA nepeA 

BblnO/lHeHHeM AJ1HTe/1bHOM onepa4HH 

it ems [ 2 )  

" Hattori " ; 
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return  new  Date ( )  . getTime ( )   - startTime ;  ..,..___  li13Mep11rb epeMR, 3arpa�HeaeMoe Ha A1111TellbHOe Bbmo11HeHHe KOAa 

CpaeH11Tb reKy�ee epeMR 

const  n i nj as  =  [ "Yoshi " ,   " Kuma " ,   " Hattori " ] ; npH AOcryne K MaCCHBY 

const  proxiedN i n j a s   =  createNegat iveArrayProxy ( ninj a s ) ;  CT3HA3PTHblM cnoco6oM 

H �epe3 npOKC11·06beKT 

conso le . log ( " Prox i e s   are  around" , 

Co3AaTb o6bt�Hbt� MaccHB H ero npoKrn-06beKT 

Math . round (measure (proxiec:INinjas ) /  measure (ninjas ) ) ,..---_..../ 

" t imes  s l owe r " ) ; 

ITocKOJihKY  O,lJ,HOKpaTHoe  BhmOJIHeHHe  orrepaQHH  B  ,11;aHHOM  rrpHMepe  Ko,a:a rrpoHCXO,ll,HT  CJIHllIKOM  6bICTpo,  ee  rrpHXO,ll,HTCH  BbIIIOJIHHTb  MHOrOKpaTHO,  qT06br orrpe,ll,eJIHTh ToqHoe 3Haqe1-me speMeHH 3a,ll,ep)l{KH.  3aqacryio cqeT MO)l{eT H,ll,TH Ha 

,ll,eCHTKH TbICHq H ,ll,a)l{e MHJIJIHOHbl B  3aBHCHMOCTH  OT xapaKTepa KOJJ,a,  npOH3BO,ll,H· 

TeJibHOCTh KOToporo H3Mep51eTCfl.  MeTO,ll,OM  npo6  H  om1160K 6bIJIO  Bhr6paHo  npH· 

eMJieMoe 3Ha'-leHHe 500000. 

BhIIIOJIHeHHe  Ko,a:a  B  ,zi;aHI-IOM  rrpHMepe  rrpoHCXOJJ.HT  B  npoMe)l{yrKe  Me)l{,ll,y  ,a:By

M51  OTMeTKaMH  BpeMeHH,  noJiyqaeMbIMH  c  IIOMOlQbIO  onepaQHH  new  Date ( )  . 

get T ime ( ) :  O,ll,HOH - JJ.O  Ha'-laJia BbIIIOJIHeHHfl L�eJieBoro Ko.zi;a, a JJ.pyroH: - rroc;re ero BhIIIOJIHeHHH. Pa3HOCTh STHX OTMeTOK speMeHH no3so;rner cy,11;11Th o TOM, KaK ,ll,OJiro BbIIIOJIH5leTCfl KO,ll,.  11,  HaI<OHeQ, IIOJIY':leHHble pe3yJibTaTbI MO)l<I-10 cpaBHHTb, Bbl3BaB 

MeTo;.1. measure ( )  KaK ,ll,JI51 npoKc11-06oeKTa, TaK H ,ll,JIH o6bI'-IHOro MaccHBa. 

Pe3yJibTaTbl,  IIOJiyqeHHble Ha  HaUieM KOMIIbIOTepe, CBHJJ,eTeJibCTBYIOT ,ll,aJieKO  He B  nOJih3Y npoKc11-06oeKTOB.  TaK,  B  6paY3epe  Chrome  npoKc11-06oeKThI  ,11;eilcTBYJOT 

rroqTH B  50 pa3  Me,11;1reHHee, a B 6pay3epe Firefox - rroqTH B  20 pa3. 

B HaCTOHLQHH MOMeHT peKoMeHJJ.YeTC51  oqeHb aKKYPaTHO noJib30BaTbC.H  npoKc11-06oer<TaMH.  11  XOTH  OHH  II03BOJif!IOT  TBopqecKH  IIO,ll;XO,ll;HTb K ynpaBJieHHIO JJ,ocry

IIOM K o6oeKTaM, TeM  He Mettee, Tarwe ynpaBJieHHe JJ,aeTCH He 6ecnJiaTHO, a 3a cqeT 

noTepn  npoH3BOJJ.HTeJibHOCTl1.  B  qacTHOCTH,  rrp01<cH·o6oeKThr  MmKHO  cso6o,a:Ho npHMeHHTh  B  KO,ll,e,  HeKpHTHqHOM  K  npott3BOJJ.HTeJibHOCTH,  HO  ,a:eJiaTh  HY)l{HO  sTo O'-leHb  aKKypaTHO  B  KOJJ,e,  Tpe6y10LQeM  npo,ll,OJI)l{HTeJibHOro  BbIIIOJIHeHHH.  11,  KaK 

Bcer,11;a, peKOMeHJJ,yeTCH TlQaTeJibHO npoBep51Tb npOH3BO,ll,HTeJibHOCTb csoero KO,ll,a. 

Pe310Me 

ITo.zi;Be.zi;eM KpaTKHH lffor TOMy,  �rTo Bbl Y3I-IaJIH H3 STOH  rnasbr. 

•  .ll:ocryrr  K  o6oeKTaM  MO)l{HO  KOHTpoIIttposaTh  c  noMOLQhIO  MeTO,ll,OB  rroJiyqe

HHH H ycTaHOBKH, a Tal()l<e  npOKCH-06oeKTOB . 

•  c IIOMOLQbIO MeTO,ll,OB .zi;ocryna (T.e. MeTO,ll,OB noJiyqeHHfl H ycTaHOBKH) MO)l(HO 

ynpaBJI51Tb ,ll;OCTYflOM K CBOllCTBaM o6oeKTOB. 

MeTO,ll, .zi;ocryna  K CBOHCTBaM  MO)l{eT  6hITb orrpe,a:e;1eH  c  IIOMOLQbIO  BCTpoeHHOro  MeTo,a:a Obj ect . define Property ( )  ,  cneQHaJihHOro CHHTaKCHca l(JIJOqeBhlX  CJIOB  ge t  H  s e t  KaK  cocraBHbIX  qacreH: JIHTepaJIOB o6oeKTOB 

mm  I<JiaccoB,  BBe,a:eHHhIX B CTaH,11,apT ES6. 
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TJ.acrn'b III.  Hcc;ieiJoeauue o6r,eicrnoe u ynp(flteuue x;oiJa MeTo,11; ge t ( )   He5IBHO  BhI3bIBaeTC5I BCRKHM pa3,  Kor,11;a npe,11;npHHHMaeTc5I nonhITKa  npOY:HTaTh,  a  MeT0.11;  s e t  ( )   - npHCBOHTh 3HaY:e1-me  CBOMCTBY 

o6beKTa. 

MeTO.ll;hT  nOJT)"-IeHHJI  MOryT  cJTy)l<HTh  MJI  onpe,11;eJTeHH5l  BhIY:HCJT51eMhIX 

CBOMCTB, T.e. TaKHX CBOMCTB, 3Ha•IeHH51 KOTOpbIX Bbl'IHCJT5IIOTC51 no 3anpocy,  Tor,11;a KaK MeTO,llbI ycTaHOBKH - M51  npoBepKH ,ll;OCTOBep1-1ocTH BB0,11;11MbIX ,11;aHHbIX H npOTOKOJTHpoBaHHJI BbIBO,ll;HMbIX pe3yJTbTaTOB Bbl'IHCJTeHHM. 

•  I1poKcn-o6beKThI ,  sse,11;er-rnhre B cTa1-1,11;apT ES6 5I3hrKa JavaScript, cJTy)f(aT M51 

ynpaBJTeHH51 ,11;pyrttMH o6beKTaMH. 

I1poKCH-06beKTbI Il03BOJT5IIOT onpe,11;eJTHTb crreU:HaJTbHbie ,11;ei1CTBH5l, KOTOpbre 6y.lzy'l' BbUIOJTH51TbC51 rrptt B3aHMO,ll;e.i1crm-m c u:eJTeBbIM 06beKTOM (1-1anp11Mep, B TOM CJTy<Iae, KOr,11;a IlOJIYY:aeTC51 3HaY:eHHe CBOMCrBa HJIH BbI3bI

BaeTC51 cpyHKU:H5I ) . 

- Bee B3aHMo,11;ei1cTBHJI ,ll;OJT)f(HbI npoxo,11;HTh qepe3 npoKc11-06beKT, y Ko

Toporo  HMeJOTCJJ  MeTO,ll;bI  nepexsaTa,  3anycKarorn;nec51  npH  Bbmo1me

HHH KOHKpeTHOM onepau:m1. 

•  I10JTb3YMTeCb npOKCH-06beKTaMH M51 H35Illl;HOM peaJTH3aU:HH: npoTOKOJTttposaHH5I; 

H3MepeHH5I npOH3BO,ll;HTeJThHOCTH; 

- nposepKH ,ll;OCTOBep1-1ocTH ,11;aHHbIX; 

aBTOMaTHY:eCKOro  3anoJTHeHH.H CBOMCTB o6beKTOB,  4T06bI  H36e)f(aTb  HerrpH5ITHbIX ttcKJT10Y:eH11.i1 H3-3a ,11;ocryna K HeHHHU:HaJTH3HposaHHhIM csoi1-CTBaM; 

0Tp11u:aTeJTbHhIX HH,11;eKc:oB MaccttBOB . 

•  I1poKCH-06beKTbI BHOC51T 3a,11;ep)f(Ky, Il03TOMY IIOJTb30BaThC5I HMH B KO,ll;e, Tpe6yrorn;eM rrpo,llOJT)f(HTeJThHOro BhIIIOJTHem·rn ,  cJTe,llyeT oY:eHb aKKYPaTHO.  Ho  B 

JTJ060M CJiy<Iae peKOMeH,lJ;yeTC:.H Trn;aTeJTbHO rrpoBep.HTb npoH3BO,ll;HTeJTbHOC:Tb csoero KO,lla. 

Ynpa>KHeHHSI 

1.  B  KaKOM H 3  Bbipa)f(eIIHM  B  .ll;Byx  IIOCJTe,lJ;HHX  CTpOKax  rrpHBe,lJ;eHHOro  HH)f(e cpparMeHTa KO,lla Moryr  6bITb c:reHepHpoBaHbI HC:KJTJOY:eHH.H npH ero BbIIlOJT

HeHHH H noY:eMy 3TO MO)l(eT rrpott30HTH? 

const  ninj a  =  { 

get  name ( )   { 

return  "Aki yama " ; 

ninj a . name ( ) ; 

const  name  =  ninj a . name ; 
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2.  KaKoii  Mexattl13M  IT03BOJI.HeT  MeTo,a;y  ITOJiyqett11.H  06pan1TbC.H  K  3aKphITOH 

o6beKTHOH rrepeMeHHOH B rrp11Be,a;eHHOM HmKe cpparMeHTe KO,a;a? 

funct ion  Samurai ( )   { 

const  _weapon =  " katana " ; 

Obj ect . definePrope rt y ( thi s ,   " weapon " ,   { 

get :  ( )   => _weapon 

} )  ; 

const  samurai =  new  Samurai ( ) ; 

assert ( s amura i . weapon  ===  " katana " ,   "A  kat ana  wielding  samurai " )  ; 3.  KaKoe H3 rrp11Be,a;eHHhIX HmKe yrnep)l(,ll;ett11i1: rrpoM:,a;eT? 

const  da imyo  =  {  name :  "Mat s u " ,  clan :  " T a ka s u " } ; const  proxy  = new  Proxy ( daimyo , 

get :  ( target ,  key )   =>  { 

i f ( key  ===  " cl an " )  { 

return  " To kugawa " ; 

} 

} )  ; 

a s sert ( daimyo . clan  ===  " Takasu " ,   "Matsu  of  clan  Takasu" ) ; a s sert ( proxy . clan  ===  "Tokugawa " ,   "Matsu  o f   clan  Tokugawa ? " ) ; proxy . cl an  =  "Tokugawa " ; 

a s sert ( daimyo . clan  ===  " Takasu " ,   "Matsu  of  c l an  Takasu" ) ; a s sert ( proxy . clan  === " Tokugawa " ,   "Matsu  of  c l an  Tokugawa ? " ) ; 4.  KaKoe 113 rrp11Be,a;eHHhIX HmKe yrBep)l(.a;em1i1: rrpoii,a;eT? 

const  da imyo  =  { name :  " Mat su" ,  clan :  " Takasu " ,  armyS i ze :  1 0 0 0 0 ) ; const  proxy  =  new  Proxy ( da imyo ,  { 

set :  ( targe t ,   key,  va l ue )   =>  { 

i f ( key  ===  " a rmyS i ze " )   { 

const  number =  Number . pa r seint ( va l ue ) ; 

i f ( ! Numbe r . i sNaN ( number ) )  { 

t arget [ ke y )   = numb e r ; 

e l s e   { 

t arget [ key] 

value; 

} I 

} )  ; 

as sert ( daimyo . armyS i z e   ===  1 0 0 0 0 ,   " Mat su  has  1 0   0 0 0   men  at  arms " ) ; a s sert ( prox y . a rmy S i z e   ===  1 0 00 0 ,   "Matsu  has  1 0   0 0 0   men  at  arms " ) ; proxy . armyS i z e   =  " large " ; 

assert ( daimyo . armyS i ze  === " large " ,   "Matsu  has  a  l a rge  army" ) ; daimyo . a rmyS i ze  =  " l arge " ; 

a s sert ( da imyo . a rmyS i ze  ===  " large " ,   "Matsu  has  a  large  army " ) ; 









B  aTolil  rnase ... 

•  Co3,a;aHMe M BM}10M3¥eiieHue Maccusos 

•  IIpuMei:ieHMe M noBTopHoe licnoJih3osam1e <PYHKll;HM Maccwsos 

•  Co3,a;aaue CJiosapei1: c rroMOlllhJO oTo6paJKeIDii1: 

•  Co3,a;aHwe Ko1meKnnH: 

060eKTOB 

C TIOMOlll:l>JO MHOJKeCTB 

I1TaK, y,n:eJIHB JJ:OCTaToqHo speMeHH o6CYJKJJ:eHHJO o6neKTHO·optteHTHposaHJ-IbIX 

oco6eHHOCTeM s JavaScript, rrepei1:,n:eM K pacCMOTpemuo TeCHO CBJI3aHHbIX c HHMH 

sonpocos opraHH3aqHH H o6pa60TKH KOJIJieKqHM 3JieMeHTOB. I1 HaqHeM MbI c Mac

CHBOB - caMoro  pacnpocTpaHeHHoro  THna KOJIJieKu;Htt B JavaScript.  Mb1  paccMo

TPHM pH,n: oco6eHHOCTdi Macc11BOB, 1<0Topbie MOryT OI<a3aThCJI Heo:>I<H,n:aHHhIMH ,n:JIJI Tex, y Koro HMeeTcJI onhIT nporpaMMHpoBaHHJI Ha  .n:pyr11x JI3hIKax. A npo,n:oJIJKHM 

Mbl c 11CCJI.e,n:oBaHHJI Ha6opa BCTpoeHHbIX MeTOJJ:OB, cnoco6HblX OI<a3aTh IlOMOlllb B 

1-rnm1caHIHI 6oJiee 113JllllHOro KO,n:a o6pa60TKH MaCCHBOB. 

)l;aJiee MhI 06cy,n:11M ,n:Ba HOBhIX T11na KOJIJieKu;Hli, BBe,a;eHHhIX B cTaH,n:apT ES6: oTo6paJKeHHJI H MHO)l(eCTBa.  c OJJ:HOM CTOpOHbl, OTo6paJKeHHJI H03BOJIJIJOT C03,n:aBaTb CJIOBap11 co B3aHMHbIM COOTBeTCTBHeM KJIJOqew 11 3Haqe1-mtt, T.e. TaKHe KOJIJieKIJ;HH, I<OTOpbie qpe3BbI�IattHO IIOJie3HbI MJI perneHHJI HeKOTOpbIX 3a,n:aq  rrporpaMMHpo

BaHHJI.  A  c  .n:pyroi1  CTopoHhI,  MHOJKeCTBa  JIBJIJIJOTCJI  KOJIJieI<u;HJIMH  YHHKaJihHhIX 

3JieMeHTOB,  r,n:e K�bIH 3JieMeHT MOJKeT BCTpeqaTbCJI TOJibKO OJJ:HH pa3.  HaqHeM 

Harne 11ccJie,a;osaH11e c MacCHBOB - caMoro npocToro H  pacnpocTpaHeHHoro THna KOJIJieKIJ;Htt. 
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T./acm'b III.  Mcoteooea'/iue o6oeKmoe u ynp01te'Hue Kooa 

3HaeTe n111  Bbt? 

KaK1-1e rnn "1 4 H ble n penRTCTB"1R TaRTCR B np1-1MeHeH1-11-1 o6beKTOB B KaYecTBe rnosape� 

"1/1"1 OT06pa>KeH"1M? 

KaK1-1e rnn b1 3HaYeH"1 M  MO>KeT 1-1MeTb napa "K!llOY-3HaYeH1-1e" B om6pameH1-11-1 Map? 

AollmHbl /1"1  3/leMeHTbl MHOmecTBa 1-1 MeTb OAH HaKOBblM rnn ? 

9 . 1 .  Macc1r1eb1 

MacCHBbI OTHOCRTCH  K  caMbIM  pacrrpocTpatteHHbIM THilaM .n;aHI-IhIX.  c HX IlOMO· 

!Qh!O MO)l{HO opraHH30BaTh o6pa6oTKY 3JieMeHTOB  KOJIJieKU.HH.  Eorn y Bae wMeeTCR 

orrhrT nporpaMMwpoBaHHR Ha TaKOM c1'Poro Twnw3wpoBaHHOM R3hIKe,  KaK C,  TO BepoHTHO,  MaCCHBbl  Bbl  paccMaTpHBaeTe  KaK  IIOCJie.n;oBaTeJibHbie  51'-IeHKH  orrepaTHB· 

HOH naMRTH, r.n;e xpaHRTCR OJJ:HOTHIIHhie 3JieMeHThI, a KaJKJJ:aR Rqei1:Ka onepaTHBHOH 

rraMRTH HMeeT ¢11Kc11poBaHHhIH pa3Mep H COOTBeTCTBYIOIQHH HH)J;eKC, no I<OTopoMy OHH MOryT 6bITh JierKO )J;OCT)TfIHbl. 

Ho,  KaK  H  MHOrHe  .n:pyrwe  513hIKOBbie  cpe.n;CTBa,  MaCCHBbI  HMeJOT  B JavaScript CBOIO oco6eHHOCTb: OHH 51BJI51IOTC51 o6neKTaMH. l1 XOTR 3Ta oco6eHHOCTb npHBOJJ:HT 

K HeKOTOpblM 3JIOIIOJIYqHhIM no6oqHbIM 3¢¢eKTaM, rnaBHbIM o6pa30M ,  c TOqKlf 3pe

HHH rrpo113BOJJ:HTeJihHOCTH, TeM He Mettee otta .n;aeT w pRJJ: rrpew�eCTB. HarrpwMep, MaCCHBaM,  KaK H  JII06bIM .n:pyrttM  o6beKTaM,  MOryT  6hITb JJ:OCTYfiHhI  MeTOJJ:hl,  KOTO· 

pbre crroco6HhI yrrpocTHTh 3a.n;aqy pa3pa6oTqwKaM rrpttJIO)Kettwi1: Ha JavaScript. 

CHaqaJia MhI paccMoTpHM  B  3TOM  pa3.n;eJie  crroco6bl  co3.n;aHHR  MaccwBOB.  3aTeM 

Bbl51CHHM,  KaKHM  o6pa30M  3JieMeHTbl  BBOJJ:HTCR  H y.n;aJIRIOTCR  B pa3HblX MeCTax  Mac

CHBa.  11,  HaKOHeu.,  HCCJie.n;yeM BCTpoeHHbie MeTOJJ:bI, II03BOJI51IOIQHe c.n;eJiaTb HaMHO· 

ro 6oJiee H351IQHbIM KOJJ: o6pa60TKH MaCCHBOB. 

9 . 1 . 1 .  Co3AaHMe MaccMeoe 

l1Me!OTC51 )J;Ba OCHOBHbIX crroco6a C03.n;aHH51 HOBhIX MaCCHBOB c IIOMO!Qb!O: 

•  BCTpoeHHOro KOHCTpyr<Topa o6neKTOB THIIa Array; 

•  JIHTepaJIOB MaCCHBOB  [ ] . 

HaqHeM  c  npocToro  npwMepa,  B  KOTopoM  C03)J;aJOTC51  MaCCHBbI  HMeH HHHJJ:351  H 

CaAfYpaeB  (JIHCTHHr 9. 1 ) . 

n111cT111Hr 9 .  1 .  C03AaHllle MaCCl/IBOB 

4T06bl C03A3Tb M3CCltB, MOIKHO Bocnonb30-

... 1tn1t ecrpoeHHblM KOHCTPYKTO

B3TbCR nllTepanoM M3CCMB3 [ l  ... 

pOM 06beKTOB TMna Array 

ninj a s =  [ " Kuma " ,   " Hattori " ,   " Yagyu " ] ; const  samurai =  new  Array ( "Oda " ,   "Tomoe " ) ; CBOKCTBO 

length 

= = =   3 ,   " There  are  three  ninj a s " ) ; 

coo611.1aer 

a s sert ( samura i . l ength  ===  2 ,   " And  only  two  samura i " )  ; pa3Mep M3CCMB3 
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, 

Aocryn K Me-

assert ( ninj as [ O ]   ===  " Kuma " ,   " Kuma  is  the  first  ninj a " ) ; MeHraM Macc11- assert ( samurai [ s amurai . length- 1 ]   ===  "Tomoe " , ea no 11.HAeKcy. 

" Tomoe  i s   the  l a st  samurai " )  ; 

nepsb111 3ne-

MeHT MaCCHBa 

Ecn11 o6paTHTbCR K 3neMeH-

AOcryneH no 

assert ( ninj as [ 4 ]  

unde fined, 

raM 3a npeAenbt Macci.tea, 

MHAeKcy O, a 

"We  get  unde fined  if  we  try  to 

B MTOre 6yAeT nony4eHO 

nocneAHMM 3nean  out  of  bounds  i ndex " ) ; 

HeonpeAeneHHOe 3Ha4eHMe 

MeHr - no MH· 

(undefined) 

AeKcy array . 

length - 1  

nin j a s [ 4 ]   =  " I shi " ; 

nonbtTKa ocy111ecrBMTb 3anMcb 

assert ( ninj as . length  ===  5 , 

3a npeAenaMM MaccMsa npM

"Arrays  are  automa t i c a l l y   expanded" )  ; 

BOAMT K ero pacw11peHMIO 

ninj as . length  =  2 ; 

a s sert ( ninj as . length  ===  2 ,   " There  are  only  two  ninj as  now" ) ; a s sert ( ninj as [ 0 ]  

" Kuma "  & &   ninj as [ 1 ]   ===  " Hattori " , 

" Kuma  and  Hattori " ) ; 

assert ( ninj as [ 2 ]   === unde f i ned,  " But  we ' ve  lost  Yagyu " ) ; nonbtTKa nepeonpeAenMTb CBOHCTBO length MeHbWMM 

3Ha4eH11eM npMBOAMT K vAaneHMIO n11wH11x 3neMeHros 

BHa-..1aJie  KO):(a  113  JIHCTHHra  9.1 C03,[(aIOTC51  ,[(Ba  Macorna.  B  •iacTHOCTH,  Macom ninj a s  C03,[(aeT01 c noMoU.�hIO  npocroro JittTepaJia MaccttBa c1re):(y10mttM o6pa3oM: const  ninjas =  [ " Kuma " ,   " Hattor i " ,   " Yagyu" ] ; 

:3TOT MaCCHB cpa3y )Ke  3aTIOJIH51eTC51 TpeMJI  HMeHaMH HHH,[(351:  Kuma, Hattori H 

Yagyu. A Macc11B s amurai C03):(aeTC51 c noMomhIO BcTpoe1-rnoro KOHCTPYKTopa o6beKTOB Tttna Array TaKHM o6pa3oM: canst  samurai =  new  Array ( " Oda " ,   " T omoe " ) ; n111Tepanbt MaCClllBOB B cpaBHeHl/1111 C KOHCTPYKTOPOM 06beKTOB 

Tl/Ina Array 

n virepallbl  Macrnsos 6oJlee  n pep,noYrnrell bHbl  AllA  co3p,aHV1A  Maccvisos  no  cpas

HeH vi lO  c KOHCTpyKTOpOM o6beKTOB rn na Array.  1-1  rnaBHaA n pV14V1Ha 3aKlll04aerCA B n pocrore 3an vi rn :  [ ]  n porns new Array ( ) , r.e. 2  cviMBOJla oKa3blBaiorrn BHe KOH

KypeHu,vivi  npvi  cpasH eHvivi  c  11  cviMBOJlaMvi. KpoMe roro,  H V14TO  He Mewaer nepeon pep,ell V!Tb BCTpOeHHbli;i KOHCTPYKTOP o6beKTOB rn na Array B Cl1llY BblCOKQ!;i ,ll.11 Ha

MV14HOCTV1 A3bJKa JavaScript. A 3TO 03Ha4aer,  4TO npvi  Bbl30Be p,aHHoro KOHcrpyKropa B onepau,1111 new Array ( )   COBCeM  He o6A3aTellbHO ,ll.OJl>KeH C03,ll.aBaTbCA  MaCCVlB. 

n o3TOMY peKOMeHp,yerCA,  KaK n paBVlllO,  OTP,aBaTb n pep,n04TeH vie JlVlTepallaM MaC

CVlBOB. 

He3aBttCHMo  OT  crroco6a  C03,[(aHtt51,  Ka)l():(bIH  Maccirn  o6Jia):(aeT  CBOHCTBOM 

l ength, o6o3ttaqa1om11M pa3Mep  Macc11Ba.  TaK,  eurn  3HaqeHtte  cBoilcTBa  l ength pam-10 3 ,  TO MaccttB ninj as B KO):(e H3 JIHCTttHra  9.1 co):(ep)l(HT Tptt 11Me1-rn HHH,[(351 . 

.lJ:aHHOe  o6cT051TeJibCTBO MO)l(HO npoBepttTb B CJie):(yJOU�HX yrnep)l(,[(eHH51X: a s s ert ( n i nj as . length  ===  3,  " There  are  three  ninj as " ) ; a s sert ( samur a i . length  ===  2 ,   "And  onl y   two  samura i " ) ; 
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T./ acm'b III.  H cc.n,eaoeauue o6r.eKmoe u ynpO"teuue Koaa KaK BaM ,n;oJDKHO 6hITh y)J{e H3BeCTHO, 3JieMeHThI .n;ocrynHhI B Macc11se no HH,n;eKc

HOMY o6o3HaqeHHIO,  r.n;e nepBbIH  3JieMeHT  Haxo.n;wro1  no  ttH.n;eKcy  0,  a  nocJie,n;HHH 

3JieMeHT - no ttH,n;eKcy array . length 


1. 

-


Ho ecJIH  nonhITaThC.H o6paTHThC.H no 

ttH.n;eKcy ( HanpttMep,  ninj a s  [ 4 ] )  3a npe,n;eJihI  Maccttsa,  KOTOpb1ii co.n;ep)J{ttT JIHlllh TPH  HMeHH  HHH,ll;3.H,  TO  B  OTBeT  He  6y,n;eT  nonyqeHo  )l(YTKOe  coo6111eHtte  "Array i ndex out o f  bounds "  (I1H,n;eKc  Haxo,n;HTC.H 3a npe.n;enaMtt Macnrna) 06 ttcKJI10qtt

TeJibHOii  c11ryaQHH,  KaK  3TO  06h1�rno  npottCXO,ll;HT B  6oJibllll1HCTBe  .n;pyrttx .ll3bIKOB 

nporpaMMttposaHH.H.  BMecTo  3Toro  so3spa111aeTcH  Heonpe,n;eJieHHoe  3HaqeHtte (unde f i ne d) , cs11,n;eTeJibCTBYIOI11ee o TOM, qTo no YKa3aHHOMY ttH,n;eKcy Httqero HeT: a s sert ( n i n j a s [ 4 )   === undef i ne d , 

"We  get  undef i ned  i f   w e   t ry  to  acce s s   a n   out  of  bounds  index " ) ; TaKoe  nose,n;eHHe  cne.n;yeT  113  Toro  o6cTO.HTeJihCTBa,  qTo  MaccHBhI  B  .H3hIKe JavaScript .HBJIHIOTC.H 06beKTaM11. Heonpe,n;eJieHHOe 3HaqeHtte  (unde f ined) so3spa111aeTc.H nptt .n;ocTYTie no ttH,n;eKcy K Hecy111ecTsy10111eMY 3JieMeHry Maccttsa TaKHM )J{e o6pa30M,  KaK 11 nptt ,n;OCTYfie K HeCYIIIeCTBYIOIIIeMY CBOHCTBY o6beKTa. 

Ho ecJIH  nonhITaThC.H ocYIIIeCTBHTh  3anttch 3a rrpe,n;eJiaMH  Maccttsa,  KaK B cne.n;y-10111ei1  cTpo1<e  Ko,n;a: 

n i n j a s [ 4 )   =  " I s hi " ; 

TO  Macctts 6y,n;eT  pacm11peH c  QeJihIO  np11cnoco611ThCH  K HOBOH c11ryaQHH.  B Ta

KOM  cnyqae  B ,n;aHHOM  MaCCHBe,  no cyn.(eCTBy,  06pa3yeTC.ll  6pemb, a 3JieMeHT no  HH

,n;eKcy 3 He onpe.n;eneH ( unde fined) , KaK noKa3aHo Ha pttc. 9. 1 .  CTptt 3TOM H3MeH.HeT

C.H TaK)J{e 3HaqeHHe B CBOHCTBe l ength, KOTopoe Terrepb paBHO  5 ,  HeCMOTPH Ha TO, qTo O,ll;HH 3JieMeHT ,n;aHHOro MaCCHBa OKa3bIBaeTCH Heonpe,n;eJieHHbIM. 

var  ninj a s =  [ "Kuma " ,   11 Hattori " ,   11Yagyu " ]  

"Kurna" 

" Ha t t o r i " 

" Yagyu" 

0 

2 

length :  3 

ninj as [ 4 ]   �  " I sh i " ; 

"Kurna" 

"Hattori 11 

"Yagyu" 

undefined 

" I sh i " 

0 

2 

length :  5 

PMc. 9.1. 3am1cb no lilHAeKcy 3a npeAe!laM111 Macrnsa 

B OTJI11q11e OT 6oJihlllHHCTBa .n;pyrttx .H3hIKOB, MacnrnaM BJ avaScript npttcYIIIa e111e o,n;Ha oco6eHHOCTh,  CB.H3aHHa.H co csottCTBOM  l ength.  B  qacTHOCTH,  HHqTo  He MemaeT H3MeHHTh spyquy10  3HaqeHtte  3Toro  csoi1cTBa.  Ecntt ycTaHOBHTh  B  CBOHCTBe l ength 3HaqeH11e,  6onbmee ero TeKYIIIero 3HaqeHtt.H,  TO  Macc11s pacm11p11Tc.H Heonpe,n;eJieHHhIMH ( unde f ined) aneMeHTaMtt, a ecn11 ycTaHOBHTh MeHbmee 3Ha qeH11e, MaCCHB CbKpaTHTCH, KaK noKa3aHO HH)l(e. 

ninj as . length  =  2 ; 

A Tenepb,  KOr,n;a CTaJIH  noHHTHbl OCHOBbl C03,n;a:mrn MaCCHBOB, nepei1,n;eM K pac

CMOTpeHHIO HeKOTOpbIX 113 Hatt6oJiee ynoTpe611TeJibHbIX MeTO,ll;OB HX o6pa60TKl1. 
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9. 1 . 2 .  Ao6asneHMe M YAaneHMe 3neMeHTOB c o6oMx KOHL\OB MaccMBa PaccMorp11M cttat.IaJia nepeq11cJieHHh1e mrn<e npocTbie  MeTO.[(hI,  c  noMOll�hIO  1<0-ropbIX MO)I<HO .n:o6aBJI.HTb 3JieMeHTbI B MaCCl1B 11 y,n:aJI.HTb 11X 113 Hero. 

•  MeTo,n: push ( )  - .n:o6aBJI.HeT 3JieMeHT B I<OHeQ Macoma. 

•  Mero.n: unshi ft ( )  - .n:o6aBJI.HeT aJieMeHT B Hal.IaJIO Macc11na. 

•  Mero.n: pop ( )  - y,n:aJIHeT aJieMeHT 113 I<OHQa Macc11Ba. 

•  Mero.n: shift ( )  - y,n:aJIHeT aJieMeHT 113 Ha<IaJia Macc11Ba. 

BaM,  Bepo.HTHO, Y*e  npnxo,n:nJioch  noJib30BaThC.H  3THMl1 MeTo,n:aM11,  Ho  Ha BC.H

I<HH cJirraiI, pa.n:11 QeJIOCTHOCTl1  113JIO)I<eHmI MaTepnaJia,  paccMoTpHM HX np11MeHe

HHe Ha np11Mepe I<O.[(a 113 Jll1CTl1Hra 9.2. 

l11r1cntHr 9.2. Ao6aeneH1r1e 1r1 YAaneH1r1e 3neMeHTOB Macer.tea const  ninj as =  [ ] ; 

C03AaTb HOBblM nyCTOM MaCCHB 

a s s ert ( ni nj a s . l ength  ===  0 ,   " An  array  starts  empty " ) ; n i n j as . push ( " Kuma " ) ; 

assert ( ni n j a s  [ 0 ]   ===  " Kuma " , 

Ao6aeHrb HOBblH 

3/leMeHT B KOHe4 

" Kuma  i s   the  f i r s t   i t em  i n  the  array " ) ; MaCCHBa 

assert ( ni nj a s . l ength  ===  1 ,   "We  have  one  i t em  i n   the  array " ) ; n i n j a s . push ( " Hattori " ) ; 

a s s ert ( n i n j a s  [ 0 ]   ===  " Kuma " , 

" Kuma  i s   s t i l l   firs t " ) ; 

Ao6aBHTb e114e OAHH 

a s s ert ( ninj as [ l ]   === " Hattor i " , 

311eMeHT B KOHe4 

" Hattori  is  added  to  the  end  of  the  array" ) ;   Mamtea ass ert ( ni nj a s . l ength  ===  2 , 

"We  have  two  i t ems  i n   the  array ! " ) ; 

ninj as . unshi ft ( " Yagyu " ) ; 

ass ert ( ninj a s [ O ]   ===  " Yagyu " , 

"Now  Yagyu  i s   the  f i r st  i tem" ) ; 

Ao6aeHTb 3/leMeHT e Ha"!a110 

a s sert ( ninj as [ l ]   ===  " Kuma " , 

MaCCHBa c nOMOlllblO BCTpOeHHOro 

" Kuma  moved  to  the  second  p l a c e " ) ; 

MeTOAa unshift ( )  . 

CooreeTCTBeHHO KOppeKTHpyeTCA 

a s sert ( ninj as [ 2 ]   === " Hattor i " , 

no11o>KeHHe OCTa/lbHbtX 3/leMeHTOB 

" And  Hat tori  t o   the  third  p l a c e " ) ; 

MaCCHBa 

a s sert ( n i nj a s . l ength  ===  3 , 

"We  have  three  it ems  i n   the  array ! " ) ; 

const  l astNinj a  = n inj as . pop ( ) ; 

a s sert ( lastNinj a  === " Hatto r i " , 

"We ' ve  removed  Hat tori  from  the  end  of  the  array" ) ; ass ert ( n i n j a s [ O J   ===  " Yagyu " , 

Y�llHTb noc/leAHHM 

" Now  Yagyu  is  s t i l l   the  f i r s t   i tem" ) ; 3/leMeHT H3 MaCCHBa 

a s s e rt ( ninj as [ l ]   ===  " Kuma , 

" Kuma  is  s t i l l   i n   se cond  place " ) ; 

ass ert ( ni nj as . l ength  ===  2 , 

"Now  there  are  two  it ems  i n   the  array" ) ; 





288 

T./acm'b Ill.  HcCJteiJoeauu.e o6oeKmoe u. ynp()'IJ,euu.e Kaila const  f i rstNinj a  = ni nj as . shift ( ) ; 

YAanMTb nep· 

assert ( fi rstNin j a   ===  " Yagyu " , 

BblM 3neMeHT 

"We ' ve  removed  Yagyu  from  the  beginning  o f   the  array " ) ; M3 MaCCMBa. 

assert ( ninj a s [ O ]  

CoorsercrseHHO 

===  " Kuma " , 

KoppeKrMpyer· 

" Kuma  has  shifted  to  the  fi rst  place " ) ; 

CA nono>KeHMe 

assert ( ninj as . l ength 

1 , 

ocranbHblX 3ne· 

" There ' s   onl y   one  ninj a  i n   the  array " ) ; MeHTOB MaCCMBa 

CHa<JaJia B .n;aHHOM rrp.HMepe Ko.n;a co3.n;aeTc.H HOBhIH rrycToii: Macc.HB ninj as CJie· 

.n;yIOII(.HM o6pa3oM: 

ninj as  =  [ ]   I I   ninj as :  [ ]  

Jl,JI.H K<DK,ll,Oro MaCC.HBa MO)J(HO BhI3BaTh BCTpoeHHbIH MeTO,ll; push ( ) ' 'IT06hI .n;o6a· 

BHTb HOBhlH 3JieMeHT B KOHeu; .n;aHHOro MaCC.HBa, .H3MeH.HB no xo.n;y .n;eJia ero ,ll;JIHtty: ninj as . push ( " Kuma " ) ;   I I   n i n j a s :  [ " Kuma " ] ; n i n j a s . push ( " Hattori " ) ;   I I   ninj as :  [ " Kuma " ,   " Hattori " ] ; qT06hl  .n;o6aB.HTb  HOBbie  3JieMeHThI  B  Hat.Ia.TIO  MaCC.HBa,  ,ll;OCTaTO'IHO  Bhl3BaTh BCTpoeHI-IhIH MeTO,ll; unshift ( )  CJie.n;yIOII(HM o6pa30M: 

ninj as . unshift ( " Yagyu " ) ; l l  ninj as :  [ " Yagyu " ,  " Kuma " ,  " Hattori " ] ; 06paTHTe BH.HMaHHe Ha TO, 'ITO npH 3TOM KoppeKTHpyeTC.H IlO;lO)J(eH.He 3JieMeH· 

TOB, y)J(e cylI(eCTBYJOII(.HX B MaCCHBe. Harrp11Mep, .n;o BhI30Ba MeTo.n;a unshi ft ( )  aJie

MeI-IT co crpoKOBhIM 3Ha<JeH11eM  " Kuma "  HaXO,ll;l1JIC.H B MaCCl1Be ninj as no 11H/J;eK· 

cy 0 ,  a ITOCJie Bhl30Ba .n;aHHOro MeTo.n;a 3TOT 3JieMeHT y)J(e HaXO,ll;.HTC.H no 11H,ll;eKcy 1. 

KpoMe Toro, aJieMeHThI MO)J(HO y.n;aJIHTh KaK 113 KOHu;a, TaK 11 113 Ha<JaJJa MaccHBa. 

B pe3yJihTaTe BhI30Ba BcTpoemmro MeTo.n;a pop ( )  y.n;aJI.HeTc.H aJieMeHT 113 K01-1u;a Mac

CHBa 11 no xo.n;y .n;eJia COKpau�aeTC.H ,ll;JJl1Ha Macc11Ba: 

var  lastNinj a  = ni n j a s . pop ( ) ;  I I   ninj a s :  [ " Yagyu " ,  " Kuma " ]  

I I   l a stNinj a :   " Hatto r i " 

A BhI3BaB BcTpoeHI-IhIH MeTo.n; shi ft ( )  , MO)J(HO y.n;aJIHTh aJJeMeHT 113 Ha<JaJia Macorna cJie.n;y10II(11M o6pa3oM: var  fi rstNin j a   = ninj as . s h i ft ( ) ;  I I   ninj a s :  [ " Kuma " ]  

I I   firstNinj a :   " Yagyu " 

Ha  p11c.  9.2  Harn.H.n;Ho  noKa3aHo,  KaK11M  o6pa3oM  MeTo.n;hI  p u s h  ( ) ,  pop ( )  , shift ( )  11 unshi ft ( )  B11.n;o113Memr10T Macc.HB. 

CpasHeHVle MeTOAOB pop ( )   VI push ( )   c MeTOAaMVI shift ( )   VI unshift ( ) c TO"IKVI 3peHVISI npOV13BOAVITenbHOCTVI 

c  OAHOH  CTOpOH bl,  MeTOAbl pop ( )   11  push ( )   OKa3blBalOT  B/111RH11e TO/lbKO  Ha  n o

C/1eAH11H 3/leMeHT Macrnsa, COOTBeTCTBeH H O  YAa/lRR 11 A06aB/lflR 3/leMeHT B ero KOH-1..\e.  A  c APvroi1 CTOpOHbl,  MeTOAbl  shift ( )   11  unshift ( )   OKa3blBalOT COOTBeTCTsyiow,ee  s1111 R H 11e  Ha  nepBbl H  311eMeHT Macc1-10a,  s  pe3yll bTaTe  Yero  KoppeKrnpyioTrn  11 HAeKCbl /l l06blX  nocneAYIOW,11X 3/leMeHTOB  Macc11 sa.  V1 MeHHO n o  3TOH  np11411He 























Haoa 9. Pa6oma c 'KOJIJICIC'/&WIM.u 

289 

M€TOAbl  pop ( )  11  push ( )   A€HCTBYIOT HaMHoro 6blCTpee,  4€M  MeTOAbl  shift ( )   11 

unshift ( ) ,  a C11€AOBaTe/lbHO, n peAn04T€Hl1e C11€AY€T OTAaBaTb nepBblM, ec1111 Her BeCKl1X OCHOBa H 11 i1  n ocryn11Tb 11 Ha4e. 

Ao Bbl30Ba MernAa 

nocne 

} MeTOAblpush() 

11 pop ( )  B11A0-

113MeHll IOT MaCCHB 

unshift 

MeTOAbl shift ( )  

H unshift ( )  BHA0-

113MeHlllOT MaCCHB 

e ero Ha�ane 

shift 

PHC. 9.2. MeTOAbl push ( )  11 pop ( )  B11A0113MeHHIOT MaCCl1B B ero KOH U,e, TOrAa KaK MeTOAbl shift ( ) 11 unshift ( )   - s HaYane 

9 . 1 .3. Ao6aeneH1.1e 1.1 YAaneH1.1e 3neMeHTOB e mo6oM Mec1e Macc1.1ea B npe,ll;hI,ll;YJ.UeM  npHMepe KO,ll;a 3JieMeHThI y,ll;arUIJIHCh H3 Ha'laJia H  H3 KOHu,a Mac

CHBa. Ho TaKHe onepau,HH CJIHIIlKOM orpaHH'leHhI B u,eJIOM, TIOCKOJibKY ;.1,om1m:a 6hITb B03MO)J(HOCTh y.ll;aJI.HTh 3JieMeHThI B mo6oM MecTe MaccHBa. 0,ll;HH H3 caMhIX npocTbIX 

MeTO,ll;OB C,ll;eJiaTb 3TO ;.1,eMOHCTpHpyeTC.H B npttMepe KO,ll;a 113 JIHCTHHra 9.3. 

n111crnHr 9.3. npocTeHWHH cnoco6 YAaneHlllSI 3neMeHTa 1113 MaCCHBa const  ninj as =  [ " Yagyu " ,   " Kurna " ,   " Hattori " ,   " Furna " ] ; de l e t e   ninj as [ l ] ; 

YAanHTb 3neMeHT no KOMaHAe delete 

a s se r t ( ninj a s . l ength 

4 , 

" Length  s t i l l   reports  that  there  are  4  i t ems " ) ; assert ( ni n j a s [ O J  

" Yagyu " ,  " Fi rst  item  i s   Yagyu " ) ; a s sert ( ni n j a s [ l ]  

unde fined,  "We ' ve  s impl y   created  a  hole " ) ; a s sert ( ni n j a s [ 2 ]  

" Hattor i " ,   " Hattori  is  s t i l l   the  third  i tem" ) ; a s sert ( ni n j a s [ 3 ]  

" Furna " ,   "And  Furna  i s   the  l a st  i tem" ) ; HecMOTPR Ha TO '!TO 3neMeHT YAaneH, B M3CCHBe 

no-npe>KHeMy ocratoTCR 4 3neMeHra. B HeM 06pa-

3oeanacb nHWb 6pewb 
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qacmo III.  Hcc;ieaoBa'!-lue o6'0eKmoB u ynpo•te'!-lue Koaa 

TaKoH  crroco6  y,n:aJiemu1  aJieMeHTa  lf3  MaccMBa  oKa3bIBaeTc51  He,n:eH:cTBeHHbIM. 

Be,n:h rrpM  aToM  B  MaccH:Be,  no  cy�ecTBy,  o6paayeTc51  6peIIIb.  l1  xoTJI  lf3  MaccH:Ba n i n j a s  B  rrpH:Be,n:eHHOM BbIIIIe  rrpH:Mepe  Ko,n:a  <t>opMaJibHO  y,n:aJieH  OJJ:IIH  aJieMeI-IT, B  HeM  rro-rrpe)l(HeMy  OCTaIOTC51  qeTbipe  aJieMeHTa,  rrpw1eM  TOT  aJieMeHT,  KOTOpbIH 

,n:omKeH 6b!Tb y,n:aJieH, Ha caMOM ,n:eJie OCTaeTC51 Ha CBOeM  MeCTe, TOJlbl<O B Heorrpe,[!;e

JieHHOM  (unde f ined) COCT051HIIII  (pIIc. 9.3). 

va r  n i n J a s  

[ ''Yagyu '' ,  ''Kuma11 ,  ''Hatto r i '' ,  '' Furna'' ] 

" Yagyu" 

"Kuma" 

" Hattori " 

"Furna" 

delete  n i n j a s [ l }  

" Yagyu" 

undefined 

" Hattori " 

"Furna'' 

P11c. 9.3. B pe3y11brare yp,aneHvtfl 311eMeHTa a  Macrnee 

06pa3yercR 6pewb 

AHaJiorIIqHo, ecm1 Tpe6yeTC51 ,n:o6aBIITb aJieMeHT B rrpoII3BOJibHOe MecTo Mac

CIIBa,  TO  HeIIOHJITHO,  OTKy,fl;a  cJie,n:yeT  Ha�mHaTb  aTy  onepau:mo?  )J;JIR  paapeme

HmI IIO,[l;06HblX 3aTpy,n:HeHlfH BjavaScript IIMeeTC51 MeTOJJ: s p l i ce ( ) ,  ,[l;OCTYIIHbIH 

BCeM  MaCClfBaM ,  KOTOpbIH y,[l;aJIJieT aJieMeHTbl  113  MaCCMBa If  ,n:o6aBJI51eT  MX B  Mac

CIIB,  1-1aq111-1a51  c  yKaaaHHOro  m-1,n:eKca.  B  KaqecTBe  rrp11 Mepa paccMOTpMM  KOJJ:  lf3 

JllfCTMHra 9.4. 

nlflCTt.1Hr 9.4. YAaneHMe .., A06aeneHMe 3neMeHTOB B npOM3BOnbHblX MecTax MaCCMBa C03A3Tb HOBblM 

c 'leTblpbMR 

canst  n i nj a s   =  [ " Yagyu " ,  " Kurna " ,   " Hattor i " ,   " Furna " ] ; Bbl3BaTb BCTpoeHHblii MeTOA splice ( )  , 11106b1 YA3· 

var  removedi t ems  =  ninj as . sp l i ce ( l ,   1 ) ; 

nHTb OAHH 3neMeHT, Ha1111HaR c Mecra no yKa3aHHOMY 

11HAeKcy 

a s sert ( removed I t ems . l ength  ===  1 ,   " One  i t ern  was  removed" )  ; MeTOA splice ( )  B03· 

a s sert ( removedi t ems ( 0 ]   ===  " Kuma " ) ; 

Bpa�aeT M3CCl1B YAaneH

HblX 3neMeHros (s A3HHOM 

cny11ae - OAHH YAaneHHblH 

as sert ( ninj a s . l ength  ===  3 , 

3neMeHT) 

" The re  are  now  t hree  it ems  i n   the  array" ) ; assert ( ninj a s [ O ]   ===  " Yagyu " , 

" The  f i rst  i t em  i s   s t i l l   Yagyu" ) ; Macc11s ninja 6onbwe He COAep>KHT 

a s sert ( ninj as [ l ]   === " Hattori " , 

HMR Kuma, a nocneAYIO�He 3neMeHTbl 

" Hattori  i s   now  in  the  s econd  place " ) ; 

Macc11sa as10Ma11111eCKM CABHHYTbl 

as sert ( n inj as [ 2 ]   === " Furna " , 

" And  Furna  i s   in  the  third  place" ) ; 

removed i t ems  =  n i nj as .  splice ( l ,   2 ,   " Mochi zuki " ,   "Yoshi " ,   "Momochi " ) ; a s sert ( removedi tems . length  ===  2 ,   "Now,  we ' ve  removed  two  items " ) ; a s sert ( removeditems [ O ]   === " Hattori " ,   " Hattori  was  removed" ) ; a s sert ( removedi tems [ l ]   === " Furna " ,  " Furna  was  removed " ) ; l 

as sert ( ninj a s . length  ===  4 ,   " We ' ve  i n s e rted  s ome  new  it ems " ) ; 
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a s sert ( ninj as [ O ]  

" Yagyu " ,  " Yagyu  i s   st i l l   here " ) ; assert ( ninj as [ l ]  

" Mochizuki " ,   " Mochi z uki  a l s o " ) ; a s s ert ( ninj as [ 2 ]  

" Yosh i " ,   " Yoshi  a l s o " ) ; 

a s sert ( ni n j a s [ 3 ]  

" Momoch i " ,   " and  Momochi " )  ; 

3neMeHT MOlKHO A06aSHTb s mo6oe MeCTO MaCcHsa, yKa3aB 

AOnOJIHHTeJlbHble apryMeHTbl npH Bbl30Be MeTOAa splice ( )  

CHaqaJia B }.l,aHI-!OM npHMepe KO}.l,a e03}.l,aeTe.H HOBblM MaeeHB, eoeTO.HIQHM H3 �1e

Tb1pex aJieMeHTOB: 

var  ninj as  =  [ "Yagyu " ,   "Kurna'' ,  " Hattori " ,   " Furna " ] ; 3aTeM BbI3bIBaeTOI BeTpoeHHbIM MeTOJ.J. spl i ce ( ) : 

var  removeditems  =  ninj as . spl i ce ( l , l ) ; 

I I   ninj a s :  [ " Yagyu " , " Hattor i " ,   " Furna " ] ; I I  removeditems :  [ " Kuma " ] 

B }.l,aHHOM e.ll)'qae MeTOJ.J.Y spli ce ( )  nepeJ.J.aeTC.H J.J.Ba apryMeHTa: HHJ.J.eKe MeCTa, c KOToporo Haq11HaeTC.H epaIIIHBaHHe i'lJieMeHTOB MaeCHBa, a TaIOI<e KOJIHqecTBO yJ.J.a

JI.HeMblX aJieMeHTOB  ( eeJI11 onycT11Th 3TOT  apryMeHT,  6yJJ.YT yJ.J.aJieHhl  Bee  a11eMeHTb1 

JJ.O KOHQa Maec11Ba). TaK11M o6pa30M, 113 Mace11Ba YJ.J.aJI.HeTc.H aJieMeHT no 11HJ.J.eKcy 1 , a Bee noeJieJ.J.yroIQ11e aJieMeHTbI eOOTBeTeTBCHHO C}.l,BHraIOTC.H. 

KpoMe  Toro,  MeTOJ.J.  s p l i c e  ( )   B03BpaIQaeT  Maee11B  yJ.J.a.iieHHbIX  aJieMeHTOB. 

B  }.l,aHHOM cJiyqae aTo  Maee11B,  eocTO.HIII11M 113  e}.l,11HeTBeHHoro a;1eMeHTa  " Kuma " . 

c  IlOMOIQblO MeTO}.l,a spl i ce ( )  MO)l{HO Tal()l{e J.J.06aBJI.HTb i'lJICMCHTbI  B npOH3BOJib

Hbie  MecTa Mace11Ba. PaceM0Tp11M B KaqeeTBe np11Mepa np11BeJ.J.eHHbIM HIDKe  cppar

MeHT K0,!1,a.  Haq11Ha.H c MecTa no  HH,!l,eKey  1 ,  B 3TOM np11Mepe KOJ.J.a eHaqaJia yJ.J.aJI.H

IOTC.H ,!l,Ba aJieMeHTa,  a 3aTeM J.J.06aBJI.HIOTe.H Tp11  aJieMe1na Mace11Ba:  "Mochi zuki " , 

" Yoshi "  11 "Momochi " . 

removed i t ems  =  ninj as . splice ( l ,   2,  "Mochizuki" ,   "Yoshi " ,   "Momochi " ) ; I I  ninj as :  [ " Yagyu " ,   "Mochi zuki " ,   "Yosh i " ,   " Momoch i " ]  

I I   removeditems :  [ " Hattor i " ,   " Furna " ]  

HTaK,  HanoMHl1B,  KaKHM  o6pa30M ,!l,eifeTBYJOT MaeeHBhI,  npoJJ.OJIJKHM  11eeJie}.l,o

BaTh HeKOTOpbie Ha1160Jiee ynoTpe6HTeJibHbIC onepaQHH, BbIIlOJIH.HeMhie Ha,!I, Mac

Cl1BaMl1. 3To }.l,OJI/KHO OKa3aTb BaM IlOMOIIIb B Han11caHl1l1 6oJiee H3.HIQHOro KO}.l,a o6pa60TKl1 MaCel1BOB. 

9 . 1 .4. HaM6onee ynorpe6MrenbHble onepal..\MM HaA MaccMeaMM 

B aToM pa3}.l,eJie 11ecJieJJ.YIOTe.H 1-1eK0Topb1e 113 1-1a1160Jiee ynoTpe611TeJ1bHhIX onepaQHH Ha}.I, MaeeHBaM11, B TOM 'IHeJie eJICJJ.YIOIII11C . 

•  06xo� (11JI11 nepe6op) 3JieMeHTOB Maee11Ba. 

•  0To6pIDKeHHe cyIIIeCTBYIOIIIl1X 3JieMCHTOB MaeCHBa }.l,JI.H e03,!l,aHH.H Ha HX oe

HOBe HOBOI'O Mace11Ba. 

•  TecTnpoeaHne aJieMeHTOB Maee11Ba,  <1To6b1  np0Bep11Tb, yJJ.oBJieTBop.HIOT JIH 

OHH onpe}.l,eJieHHbIM yeJIOBH.HM. 
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Lfacmt> III.  Hcoteaoeauue o6uxmoe u ynpa•ieuue xoaa 

•  IloHCK KOHKpeTHblX 3JieMeHTOB Macnrna. 

•  Arperu:poeauu:e  Macnmos  H  BhI'IHCJieHtte  e,a:HHCTBeHHoro  3HalJeHH51  Ha oc

Hose aJieMeHTOB Maccttsa (HanpttMep, pac'IeT cyMMbI 3HalleHHH s Macctt se ) . 

HalIHeM c caMoiI npocToii onepau:utt - nepe6opa aJieMeHTOB Maccttsa. 

nepe6op 3neMeHTOB M3CCVIB3 

0epe6op 3JieMeHTOB MaCCHBa OTHOCHTC51  K  lJHCJIY Hatt6oJiee ynoTpe6ttTeJibHhIX 

onepau:ttti:  Ha,a:  MaCCHBaMH.  EcJIH o6paTHTbC51  K  a36ylJHbIM  HCTHHaM  BbJllHCJIHTeJib

HOtt  TeXHHKH,  TO  MO)KHO  BCfIOMHl1Th,  '-ITO  nepe6op aJieMeHTOB  qame  ncero  npott3BO,ll;HTOI CJie�Oll!HM o6pa30M: 

const  ninj as =  [ " Yagyu " ,  " Kurna " ,   " Hattori " ] ; for ( l et  i  =  O ;   i  <  ninj as . length;  i++ )  { 

Bb1eemt MMR HMHA3R, HaxoARll4eecR 

ass ert ( ninj as [ i ]   1 ==  nul l ,   n i n j a s  [ i ] ) ;   � B Ka>KAOM 3neMeHre MaccMea 

} 

Ha  nepshIH  s3rm1,a:,  Ko,z:i;  H3  npttse,a:em-10ro  Bhillie  rrpttMepa BhirJI51f!HT ,a:oBOJihHO 

rrpocTo. B HeM opraHtt3yeTC51  U:HKJI  for f!JI51 rrposepKH co.z:i;ep)l(ttMoro  K<l)K,a:oro ::>Jie

MeHTa B MaCCHBe, a pe3yJihTaTbl BhlfIOJIHeI-nrn: ,a:amrnro KO,a:a IlOKa3aHhl  Ha pttc. 9.4. 

BaM,  nepo.HTHO,  np11xo,z:i;ttJioch  He pa3 nttcaTh  no,a:o6I-1h1il  Ko,a:,  ,z:i;a)l(e  He 3a,a:yMhlsa.HCh Ha,a: HMM. Ho Ha  BC51KHH cnyqail npoamlJIH3HpyeM U:HKll for 6oJiee no,a:po6Ho. 

q T06hi o60HT11 MaCCHB, nptt,a:eTC.H ycTaHOBHTh nepeMeHI-l)'IO ClleTlJHI<a i ' yKa3aTb lJMCJIO,  ,a:o  KOTOporo  Tpe6yeTC.H  rrpott3BeCTH  rIO,ll;C'-IeT  (ninj as . l ength) ,  a  TalOKe onpe,a:eJIHTh  rrop51,a:oK M3MeHeHH51  ClleT'IHKa  ( i t + ) .  TaKMM  o6pa3oM,  ,a:JI51  BhlfIOJIHe

HM.H  CTOJ!h  pacnpocTpaHeHHOH  orrepaU:HH  rrptt:XOf!HTOI  npott3BOf!HTh  HeMaJIO  c11y

)l(e6HhIX ,a:eHCTBHH,  KOTOphie  MOryT  CTaTb  HCTO'IHHKOM  MeJIKHX,  HO  Henpl151TI-lhIX 

rrporpaMMHhIX 011Itt:60K.  11 see ::>To, cpe,a:tt: npoqero, 3aTpy,a:H.HeT 'nTHHe ttcxo,z:i;Horo KO,a:a,  IlOCKOJihKY lJHTaJOmHM ero nptt:XO,ll;HTC51 aHaJIH3ttponaTb K<l)Kf!YIO '-IaCTh U:HKJia for, 'IT06b1 y6e,a:tt:ThC51,  'ITO  nptt:  nepe6ope  Maccttna He npony11-1eH HM o,a:HH  H3  ero 3JieMeHTOB. 

1 27.0.0.1 :8080/ninja2e/chapte ... ·i- _ 

•  Yagyu 

•  Kuma 

•  Hatter 

Pi.tc. 9.4. Bbt BOAlllMbte pe3yllbTaTbt n posepK111 co

Aep>t<111Moro Ka>t<AOro 3/leMeHTa B Macrnse for 

q T06b1 yrrpoCTHTh ,a:eJIO, see MaCCHBhI BJ avaScri pt CHa6JKaJOTCJI BCTpoeHHhlM Me

TOf!OM  forEach ( ) ,  KOTOphlM MO)l(HO BOCTIOJih30BaTbC51 B  no,a:o6HhIX ClIYlJa.HX.  B KaqecTne rrpHMepa paccMoTpHM KOf! H3 JIHCTHI-Ira 9.5. 
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const  ninj a s =  [ " Yagyu " ,   " Kuma " ,   " Hattori " ] ; ninj a s . forEach ( ninj a  =>  ( 

Bocnonb30BaTbCR BCTpOeHHblM 

a s s e rt ( ninj a  1 ==  nul l ,   ninj a ) ; 

MeTOAOM forEach ()  AnR 

)  )  ; 

o6xoAa Macci.tBa 

ITp11  o6xoAe  K<UK)J.oro  3JieMeHTa  Macc11Ba  mMeaAenuo AeJiaeTCJI o6paTHhIH BhI30B 

(B AaHHOM cJiyqae - cTpeJio<rnoH: cpyHKu,1111). A caMoe  rnaBttoe,  qTo Tenepb He H}')K

HO  6ecnoKOl1TbCJI  0  3aAa1nrn  HaqaJihHOro  11HAeKca,  KOHeq11oro ycJIOBlrn  111111  KOH

KpeTHOl'O xapaKTepa np11pan�emrn  np11 o6xoAe MaCCl1Ba,  IlOCKOJlhKY BCe 3TO 6peMa 6epeT Ha ce6a 11HTepnpeTaTop JavaScript. 06paT11Te BHl1Mamre, HaCKOJihKO npome IlOH}!Tb paccMaTp11BaeMhJH 3AeCb KOA  11  B  HaCKOJibKO  MeHhllieH CTeneHH OH qpeBaT 

nporpaMMHhIMM. oum6KaMM.. 

A Teneph paccM0Tp11.M 6011ee CJIO)f(HhIH  Bonpoc  oTo6pa)f(eHM.5I oAHM.X  MaccM.BOB 

Ha Apyrne. 

0106pa>1<eHMe MaCCMBOB 

,UonycTHM,  M.MeeTC51  MaCOIB  n in j a s   o6'beKTOB,  npeAcTaBJI}llOil!M.X  HM.HA351,  y K<UK)J.Oro M.3 KOTOpb!X HMeeTC}l  CBOe  HM5I H H3JIJ06JieHHhlH BM.A opy)f(H}l. J.fa MaCCM.Ba ninj as Tpe6yeTCJI  M.3BJieqb MaCCM.B BM.AOB opy)f(M.}l.  3HaJI 0  H<l.JIM.qHM.  BCTpoeHHOro MeTOAa  forEach ( ) '  M5I  pellieHHa  3TOH  3aAaqH  MO)KHO  Han11.caTh  KOA,  aHaJIOrWI

HhlH  npttBei'(eHHOMf B JIHCTM.Hre 9.6. 

n1o1cn1Hr 9.6. npocTeMWHM cnoco6 H3Bne-teHHSI MaCCHBa BHAOB Op}'>KHSI const  ninj a s   =  [ 

( name :  "Yagyu " ,  weapon :  " shur i ken" } , ( name :  " Yoshi " ,   weapon :  " katana " } , ( name :  " Kuma " ,   weapon :  "wakizashi " } 

l ; 

const  weapons  =  [ ] ; 

C03AaTb HOBblM MaCCl1B 11 Bbl3BaTb MeTOA 

ninjas . forEach (ninja  =>  { 

forEach ( ) ,  �ro6b1 113sne�b BMAbl 

weapons . push (ninj a . weapon) ; 

opylKHR OTAenbHblX HHHA3R, nepe6MpaR 

B l411Kne 3neMeHTbl MCXOAHOrO Macc11sa 

} )  ; 

a s sert ( weapons [ O J   ===  " shur i ken" 

&&  weapons [ l ]   ===  " katana" 

& &   weapons [ 2 ]   ===  "waki zashi " 

& &   weapons . length  ===  3 , 

" The  new  array  conta ins  a l l   weapons " ) ; 

B AaHHOM  npnMepe KOAa  He Bee TaK y)f(  11.  n11oxo.  CHa'-laJia  B  HeM co3AaeTca  ny

CTOH  MaccM.B,  a  3aTeM  Bhl3hIBaeTC5I  MeToA  forEach ( )  i'(Jia  u,11KJI11.qec1<0ro  o6xoAa Macc11.Ba ninj a s .  ITpn 3TOM Ma Ka)f(Aoro o6'beKTa n i n j a B  MaccnB  weapons Ao6aB

JiaeTca TeKym11i1: BHl'J: op}')KM.a. 
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T./acm'b Ill  IIcoteiJoea'/lue o6uKmoe u ynp01ieHue 1woa 

HeTpy,n;Ho  npe,n;cTaBHTh,  'ITO  co3.z:i;am1e  HOBhIX  MaCCHBOB  113  aJieMeHTOB  cym;e

CTByiom;ero Macnrna JIBm1eTCH HaCTOJihKO pacnpocTpaneHHOH onepau;11eil, 'ITO ona noJiyq11Jia  cneu11aJihHOe  na3Ban11e  - omo6paJ1Ceuue  Macc11Ba.  I1p11Hu11n  .z:i;eH:cTBHH 

,n;aHHOH orrepau1111 COCTOl1T B TOM,  'IT06hI OTo6pa311Th IQ)J{!(bIH 3JieMeHT 113 O,ll;HOro Macc11sa  Ha COOTBeTCTBYfOlll;11H 3JieMeHT HOBOro  MaCCl1Ba,  I<aK ,n;eMOHCTp11pyeTCJI  B 

np11Mepe Ko,n;a 113 JIHCTHHra 9.7. 

n111cT111Hr 9 .  7. OT06pa>KeH111e Macc111ea 

const  ninj as  =  [ 

{ name :  " Yagyu " ,  weapon :  " s hurik:e n " } , 

{ name :  " Yoshi " ,   weapon :  " k:atana " } , 

{ name :  " Kuma " ,   weapon :  "wak:1zash i " } 

BcrpoeHHOMY MeTOAY map ( l 

l ; 

nepeAaeTCR 4>VHKl41'IR, KOTopaR 

6yAeT Bbl3blBaTbCR AJIR Ka>KAOro 

const  weapons  =  ninjas . map (ninj a  => ninj a . weapon) ;  J 3neMeHra Macc11ea a s s e rt ( weapons [ O ]   ===  " shuri k:en" 

& &   weapons [ l ]   ===  " k:atana" 

&&  weapons [ 2 ]   ===  "wak:izash i " 

& &   weapons . l ength  == 3 , 

" The  new  array  cont ains  a l l   weapons " ) ; 

BcrpoeHHhIH  MeTO,lf;  map ( )  CHa'laJia  C03,n;aeT  COBepmeHHO  HOBhIH MaCCHB,  a  3a

TeM nepe611paeT 3JieMeHTbl HCXO,ll;HOro MaCCHBa . .l(JIH I<<DK,ll;Oro 3JieMeHTa HCXO,ll;HOro MaCCHBa  MeTO,ll; map ( )  .n;o6aBJI51eT poBHO O,ll;l1H 3JieMeHT BO  BHOBh  C03,ll;aHHbIH  Mac

CHB,  HCXO,ll;51  H3  pe3yJibTaTa pa6oTbl cpynKU1111  o6paTnoro Bbl30Ba,  nepe,n;aHHOll  Me

·ro.z:i;y map ( ) .  BnyTpennttil MexaHtt3M .z:i;eH:cTBHH MeTo,n;a map ( )  narnHJJ,HO noI<a3aH Ha pttc. 9.5. 

Cl>yHK�M!I o6parHoro Bbl3oea, nepeAaeaeMa11 MeTOAy map ( ) , Bbl3blBaeTCSI Allll KaJKAOro 31leMeHTa MCXOAHOro MaCCMBa 

canst  weapons 

ninj as . map ( n i n j a   => n i I 

nj a . weapon ) ; 

ninjas 

name : 

name : 

name : 

name : 

name : 

name : 

''Yagyu'' 

''Yosh i '' 

11 Kuma" 

" Yagyu" 

" Yosh i " 

"Kuma" 

weapon : 

weapon : 

weapon : 

weapon : 

weapo n :  

weapon : 

" shuriken" 

" katana" 

11wakizash i 11 

11 shuri ken 11 

" katana" 

"waki z a s h i " 

MeTOA map ( l  

weapons 

" shuriken" 

" katana" 

0wakizas h i " 

" shuriken'' 

" katana" 

"waki zashi " 

P..ic.  9.5.  MeTOA map ( )   Bbl3b1Baer nepeAaBaeMylO eMy <l>YHKl..l�IO o6parHoro Bbl30Ba (fc) Af!.A  Ka>t<

AOro 3/leMeHTa Macrnsa � C03Aaer HOBbli:i MaCrnB �3 3Ha4eH�i:i. B03Bpall.\aeMblX 3TOi:i <l>YHKLl�ei:i 
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A Teneph,  3Ha.H,  KaKMM o6pa3oM OIJ:HM  Macc11Bhl  oTo6paJKaIOTC51 Ha 11:pyr11e,  Bhr-51.CHHM,  KaK  opraHM30BaTh  npoBepKY  9JieMeHTOB  MaCCHBa no onpe11:e1reHHbIM ycJIO

Bl151M. 

nposepKa 3neMeHTOB MaCCMBa 

I1p11  o6pa60TKe  KOJIJieKIJ;MH  9JieMeHTOB  ttepeiJ:KO  B03Hl1KaIOT  TaK11e  c11ryau;11M , r<0r11:a Tpe6yeTC51 Bhl51CHl1Th, y11:0BJieTBOp5IIOT JIH ece 11JI11 xoTJI 6br  '/ie/Comop'ble a;reMett

Thr MaCCHBa onpe11:eJieHHbIM ycJIOBMJIM . .l(JIJI KaK MO)l<HO 6oJiee acpcpeKTl1BHOro HanMcaHM51 TaKoro KOIJ:a Bee MaCCl1BbI  BJ avaScript CHa6)1(aIOTC51  BCTpoeHHhIMl1  MeTOIJ:aMM 

every ( )  11 some ( ) , KaK noKa3atto B npttMepe KOIJ:a 113 JIHCTMttra 9.8. 

JlMCntHr 9.8. nposepKa 3neMeHTOB M8CC"1B8 C nOMOU4blO MeTOAOB every ( )  M some ( ) BCTpOeHHOMY MeTOAY every () nepeAaeTCR 

const  ninj as  =  [ 

cj>yHKL.IHR o6parHoro Bbl30Ba, KOTOpaR 6yAeT 

Bbl3blB3TbCR AnR K31KAOro 3neMeHra MaCCHBa. 

{ name :  " Yagyu " ,   weapon :  " shuri ken " } , OH eo3epaLL.1aer norw.1eCKoe 3Ha'leHHe true, 

{ name :  "Yoshi "  } , 

ecnH cj>yHKL.IHR o6paTHoro Bbl3oea eo3epa

{ name :  " Kuma " ,  weapon :  "wakizashi " }  

LL.1aer norH'lecKoe 3Ha'leHHe true AnR Bcex 

l ; 

3neMeHTOB M3CCHBa, a HHa'le - norH'leCKOe 

3Ha'leHHe false 

canst  a l lNinj asAreNamed 

ninj as . eve r y { ninj a  =>  " name "  in  ninj a ) ; const  a l lNinj asAreArmed 

ninj as . eve ry { ninj a  => " weapon "  in  ninj a ) ; assert { a l lNinj a sAreNamed,  " Every  ninj a  has  a  name " ) ; a s sert { ! a l lNinj asAreArmed,  " But  not  eve ry  ninj a  i s   a rmed " ) ; const  someNinj a sAreArmed  =  ninj as . some { ninj a  => " weapon "  i n   ninj a ) ; assert { s omeNinj asAreArmed ,   " But  some  ninjas  are  armed" ) ; BCTpoeHHOMY MeTOAY some () T3KIKe nepeAaeTCR cj>yHKL.IHR o6parHoro Bbl30Ba. OH B03BP3Ll.laer norn'lecKoe 3Ha'leHHe true, ecnH cj>yHKLIHR o6parHoro Bbl30Ba eo3epall\ileT norH'leCKOe 3Ha'leHHe true xor11 6b1 AnR oaHozo 3neMeHTa Macc11ea, a HHa'le - norn'lecKoe 3Ha'leHHe false B 11:a1-IHOM npttMepe KOIJ:a MMeeTC51 MaCCMB o6oeKTOB,  npe11:cTaBJI5IIOll�HX Hl1HIJ:351, HO He BIIOJIHe M3BCCTHbI MX MMeHa l1  soopy)l(eHHe. l.fro6hr B KOpHe pa3perrIHTb 11:aH

HOe 3aTpy11:tteHMe,  CHa<raJia BbI3bIBaeTC51 MeTOil: every ( ) : const  a l lNinj asAreNamed  =  ninj as . every { ninj a  => " name "  in  ninj a ) ; MeTO!l:)'  every ( )  nepe11:aeTCJI  cpyttKIJ;MJI o6paTttoro  BbI30Ba,  KOTopa.H  6y11:eT  BhI3BaHa il:JIJI  KaJKiJ:oro  aJieMettTa  MaCCHBa.  B  tteH:  npoBepReTcJI,  co11:ep)l(11TcJI  JIM  HMJI KaJKIJ:Oro  HMHIJ:351  B  MCXOIJ:HOM  MaccMBe.  MeTOIJ:  every ( )  B03BpamaeT Jior:w<recr<0e 31-Ia'ler-me t rue JIMlllb B TOM CJIY'-Iae, CCJil1 nepe11:aHHa.H eMy cpyttKIJ;M51 o6paTHOro BbI30Ba B03BpaTMT JIOrM'ICCKOe  3Ha<reH11e t rue ll:JI51 'ICaJICOOW npoBep51eMoro  9JieMeHTa B MaCCHBe.  I1p11ttu;11n il:CHCTBM51 MCTOIJ:a every ( )  IIOKa3aJ-I Ha p11c.  9.6. 

Ho 11ttor11:a Tpe6yeTC51  BhmCHHTb, y11:0BJieTBOp5IIOT JIM  3a11:atttt0My ycJIOBMIO TOJib

KO 1-1,eiwmop'ble SJieMeHTbl MaCCHBa. B no11:06HbIX CJIY'la.HX BCTpoeHHbIH MeTOIJ: s ome ( ) MQ)KHO Bbl3BaTb CJICil:)'IOmMM o6pa30M: 

const  someNinj a sAreArmed  =  ninj as . some { ninj a  => " weapon"  in  ninj a ) ; 
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qacm'b III. HcCJteooemme o6'0eKmoe u, ynpa•teuue '1woa 

<l>yHKLllUI o6parHoro Bbf30Ba 6yAeT HeMep,neHHO Bbl3btBaTbCl1 

p,n11 Ka>1<,qoro 3neMeHra Macc1r1ea AO rex nop, noKa He 6yAeT 

eo3epall!eHo norw1ecKoe 3Ha'leH1r1e false 

const  a l l N i n j asAreNamed 

n i n j a s . every ( n i n j a   => 

\ 

"name"  in  n i nj a ) ; 

n i n j as 

name : 

name : 

n ame : 

name : 

name : 

name : 

" Yagyu " 

"Yoshi " 

" Kuma" 

"Yagyu " 

"Yosh i " 

" K uma" 

weapo n :  

weapo n :  

weapon : 

weapon : 

" s huri k e n 11 

" w a k i z a s h i 11 

"shuriken" 

11wa k i z a s h i " 

MeTOA every ( )  

a l lN i n j a sAreName d :   true 

t rue 

true 

true 

const  a l lNinj asAreArmed :  n i n j a s . every ( n i n j a   => ''weapon''  i n   n i nj a ) ; n i n j a s  

name : 

name : 

name : 

name : 

name : 

name : 

"Yagyu" 

"Yos h i " 

" Kuma" 

"Yagyu" 

"Yosh i " 

"Kuma" 

weapon : 

weapon : 

weapon : 

weapon : 

" shuriken" 

"waki zashi " 

" sh u r i ke n " 

" w a k i z a s h i " 

MeTOA every ( )  

a l lNinj asAreArmed :  false 

t rue 

false 

Ecn1r1 4>YHK141r111 

I 

o6parHoro Bbt3oea eo3epar1r1r 

nont'lecKoe 3Ha'leHHe false, nocneAYIOll!He 

3neMeHTbf MaCCHBbl B006ll!e He npoeep1110TCl1 

Pi.tc. 9.6.  B MeTOAe every ( )  n posepi:ierci:i, YAOB11ernopi:it0T 111-1  see 3/leMeHTbl Macrnsa onpeAe/leH

HOMY yC/lOBHIO, 3aAaHHOMY B <l>YHKU.HH o6paTHoro Bbl30Ba (fc) Haqi-maJI c  nepsoro  3JieMeHTa  Macorna,  B  MeTo):(e  s ome ( )  ):(eJiaeTC51  o6paTHbIH 

BbI30B M51  K<UK):(oro  3JieMeHTa  Macorna ):(O Tex  nop,  noKa ¢YHK�1u1 o6paTHoro  BhI30Ba He B03Bpann ;ron1<1eCKOe 3HaqeHHe t rue. EcJIH HCKOMbIH 3JieMeHT 6y):(eT Hati:

):(eH, TO B03BpaTHTC51 ;rortt<1ec1<oe 31-1a<1e1-u1e t rue, a HHaqe - ;rorttqec1<oe 3Ha<IeHHe f a l s e . 
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DpHHI.Vm .u;eikTBHJI MeTo.u;a s ome ( )  noKa3aH Ha pHc. 9.7. DoHcK B Macorne npo

H3BO,ll;HTCJI c QeJibIO Bbl5ICHHTb, y,u;oBJieTBOp51IOT JIH 3a,a;aHHOMY ycJIOBHIO HeKOTOpbre HJIH Bee aJieMeHTbI  MaccttBa.  PaccMOTPHM ,a;aJiee,  KaK opraHH30BaTb nottcK B  MaccH

Be KOI·IKpeTHOro 3JieMeHTa. 

const  someN i n j asAreArmed 

ninj as . some ( n i n j a   => ''weapon''  in  n i nj a ) ; n i n j a s  

n am e :  

name : 

name : 

name : 

name : 

name : 

"Yagyu " 

" Yoshi " 

"Kuma" 

" Yagyu" 

" Yoshi " 

"Kuma" 

weapon : 

weapon : 

weapon : 

weapo n :  

" shuriken" 

"wakizashi " 

" shuri ken " 

"wakizashi ,, 

MeTOA some  ( )  

someNinj asAreArme d :   true 

true 

Ecm1 

I 

<l>YHKLIHll o6parHoro Bbl30Ba 

so3spaTHT norw1ecKoe 3Ha'feHHe 

true, nocneAylO�He aneMeHTbl 

MaccHsa soo6�e He nposep11iorc11 

P111c. 9.7.  B MeTOAe  some ( )  n posepReTCR, YAOB11ersopReT 111-1  xorn 6b1 OA>'IH 3/leMeHT Macrnsa yc110-s1-1t0, 3aAaHHOMY B tPYHKL.\>11-1 o6paTHOro Bbl30Ba (fc), nepeAaHHO� AaHHOMY MeTOAY 

noMCK OTAenbHblX 3neMeHTOB B MaCCMBe 

Eme o.u;ttoil BeCbMa pacnpocTpatteHHOH onepaQHeil, K KoTopoil patto HJIH no3,a;Ho npttXO,ll;HTC.H o6pamaTbC.H, .HBJIJieTC.H  IlOHCK OT,ll;eJibHbIX 3JieMeHTOB B MaCCHBe. l1 31:]' 

3a,a;aqy cymecTBeHHO ynpomaeT BCTpoeHHbIH MeTO,ll; find ( )  ' KOTOpbIM CHa6)l{aIOTC51 

Bee  MaCCHBbI BJavaScript. B Ka'leCTBe npttMepa paccMoTpHM KO.a; H3 JIHCTHHra 9.9. 

Ha 3aMeTKY 

BCTpOeHH bl�  MeTOA  find ( )   OTHOC>'ITCR  K  CTaHAapry  ES6.  Ero  TeKyUJ,ytO 

n OAAeP>KKY  B  6pay3epax  CM.  no  aApecy  http : I /kangax . gi thub . io/ 

compat- table/es 6 / # te s t-Array . prototype_methods_Array . 

prototype . find. 

n111cntHr 9.9. no111CK OTAenbHblX 3neMeHTOB B MaCClllBe 

const  n i n j a s   =  [ 

{ name :  " Yagyu " ,  weapon :  " shuri ken " ) , 

{ name :  " Yosh i "   ) , 

{ name :  " Kuma " ,   weapon :  " waki zashi " ) l ; 
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qacrn'b III.  Ha:.n,eaoea'liue o6oeKrnOB u ynp(Jlte'liue xoaa 

Bbl383Tb MeTOA find ( )  •  �T06bl HaM-

const  ninj aWithWa kiz ashi  =  ninj a s . find ( ni nj a   =>  { ._  r1t s Macc1tse ronbKO OAHH 3neMeHT, YAOBneTBOPlllOIJ.lltH onpeAeneHHOMY 

return  ninj a . we apon ===  " waki zashi " ; 

ycnos1110, 33AaHHOMY B cl>YHK41111 06-

}  )  ; 

paTHoro Bbl3osa 

assert ( ninj aWithWaki zashi . name  ===  " Kuma " 

& &   ninj aWi thWaki zash i . weapon  ===  " waki zashi " , 

" Kuma  i s   wielding  a  wa kizashi " ) ; 

MeTOA find ( )  eo3spa11.1aer 

HeonpeAeneHHOe 3Ha�eH11e 

const  ninj aWi t hKatana  =  ninj a s . f ind ( ni na  => 

(undefined]. ecn11 311eMeHT 

return  ninj a .  weapon  ===  " katana " ; 

He vAaerc11 Ha11r11 e Macc11se 

} )  ; 

Bbl3BaTb MeTOA filter ( ) , 

�ro6b1 Haih11 a Macc11ee 

a s sert ( ninj aWithKat ana 

unde f ined, 

HecKonbKO 3neMeHToe, YAOB

" We  couldn ' t   find  a  ninj a  that  wie lds  a  katana " ) ;   neraop11io11.111x onpeAeneH· 

HOMY YC/10811IO 

const  a rmedNinj as  =  ninj as . f i l t e r ( ninj a  => " weapon"  in  ninj a ) ; assert ( armedNinj as . length  ===  2 ,   " There  are  two  a rmed  ninj a s : " ) ; assert ( armedNinj as [ O ]  . name ===  " Yagyu" 

&&  armedNinj a s [ l ]  . name ===  " Kuma " ,   " Yagyu  and  Kuma " ) ; HattTH  B  Maccttse  OT,ll,eJibHhIH  aJieMeHT,  y.n.osJieTsop.HIOillHH  onpe,n;eJieHHOMY 

ycJIOBHIO,  cosceM  He  TPY.ll.HO. ,lI:JIJI aToro .n.ocTaTO"'lHO  BhI3BaTb  BCTpoeHHhIH  MeTO.lJ. 

find ( )  ,  nepe.n.as eMY cpyHKQHIO o6paTHOro Bbl30Ba, KOTOpa.H Bbl3hIBaeTCJI ,ll,JIJI KaJK

.n.oro  aJieMeHTa  MaCCHBa .ll.0 Tex  nop,  TIOI<a  HCKOMbIH  9JieMeHT He  6y,n;eT  HaH:.n.eH, Ha 

'ITO  yKa3bIBaeT  JIOrH'leCKOe  3Ha•IeHHe  t rue,  B03Bpa111aeMOe  .n.aHHOH  cpym<QHeH. 

HanpttMep, B BbipaJKeHHH 

ninj as . find ( ninj a  => ninj a . weapon ===  "wakizashi " ) ; HaXO,ll;HTCJI Kuma - nepBbIH )Ke  HHH,ll,3JI H3 MaCCHBa ninj a s ,  BJia,ll,eIOillHH KOpOTKHM 

Me'IOM BaKH,ll,3aCH. 

Ec;rn  npH o6xo.n;e BCero  MaCCHBa HCKOMbIH  3JieMeHT TaK H  He o6Hap�HTCJI,  TO 

KOHe'IHhIM  pe3yJihTaToM  nottcKa  6y,n;eT  Heonpe.n.e11emwe  3Ha'leHHe  (unde fined) . 

HanpttMep, B pe3yJihTaTe BhITIOJIHeHHJI cJie.n;y10111eH: cTpo1<11 Ko,n;a: ninj aWithKatana  =  ninj a s . f i nd ( ni n j a  =>  ninj a . weapon  ===  " katana " ) ; B03BpaTHTCJI  3Ha•1e1crne  unde fined,  TIOCKOJibKY  B  MaCCHBe  ninj a s   OTCYTCTByeT 

HHH.lJ.3.H,  BJ1a.n.e10111ttH:  MHHHhIM  Me'IOM  KaTaHa.  BttyrpeHHHH  MexaHH3M  .n.ettCTBHJI MeTO,ll,a  f ind ( )  TIOKa3aH Ha pttc.  9.8. 

EcJIH )Ke s Maccttse Tpe6yeTcJI HattTH HecKOJihKO aJieMeHTOB, y.n.osJieTsopJI1011111x onpe.n.eJieHHOM)'  KpttTepmo,  .n.ocTaTO'IHO  BhI3BaTb  MeTo,n;  f i l t e r  ( ) ,  co3.n.a1011111H: 

'/iOB'blU MaCCHB,  KOTOpbIH  co.n;ep)l(HT  see  a11eMeHTbl ,  )'.ll.OBJieTBOpJI10m11e  .n.aHHOMY 

1<p11Tep1110.  Hanp11Mep,  B BbipaJKeHHH 

const  armedNinj as  =  ninjas . f i l te r ( ninj a  => " weapon"  in  ninj a ) ; C03,ll,aeTCJI HOBbIH MaCCHB armedNinj a s ,  co.n;ep)l(aI11HH TOJibKO Te HHH,ll;3JI, KOTOpbie BJ1a.n.e10T opy)lmeM. B  HeM oTcyrcTsyeT 6e,n;HhIH HHH.lJ.3.H Yoshi , y KOToporo HeT opy

)l(HJI.  ilpHHQHTI .n;ettCTBH5I MeTo.n.a  f i l t e r  ( )  TIOKa3aH Ha pttc. 9.9. 
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canst  ninj aWithWaki zashi 

ninj as . find ( n in j a   =>  ninj a . weapon 

"wakiza shi 11 )  ; 

ninj a s  

name : 

name : 

name : 

name : 

name : 

name : 

" Yagyu" 

" Yosh i " 

" Kuma" 

"Yagyu" 

" Yoshi" 

"Kuma" 

weapon : 

weapon : 

weapon : 

weapon : 

" shuriken" 

"waki zashi" 

11 shuri ken 11 

"wakizashi" 

MeTOA f i nd ( )  

name : 

false 

false 

true 

" Kuma" 

weapon : 

name : 

" wa k i z ashi " 

" Kuma" 

weapo n :  

ninj aWithWaki zashi 

"wakizash i " 

PHC.  9.8.  MeTOA  find ( )   HaXOAHT B  Macrnse OAHH 3/leMeHT, T.e.  nepBbli:1 3/leMeHT,  AJlfl  KOTOporo 4>YHKL\HH o6paTHoro Bbl30Ba (fc), nepeAaBaeMaH MeTOAY find ( ) ,  B03Bpaw,aer 11or1o14ecKoe 3Ha4e

HHe true 

const  armedNinjas 

ninj as . f i lter ( n i n j a   =>  ''weapon''  i n   ninj a ) ; n i n j a s  

name : 

name : 

name : 

name : 

name : 

name : 

"Yagyu'' 

" Yoshi " 

" Kuma" 

" Yagyu" 

"Yoshi" 

" Kuma" 

weapon : 

weapon : 

weapon : 

weapon : 

" shuri ken11 

"wakizash i " 

" shuriken" 

" wakizashi " 

MeTOA  f i l ter ( I  

name : 

name : 

true 

false 

true 

"Yagyu" 

"Kuma" 

weapon : 

weapo n :  

name : 

name : 

" shuriken" 

"wakizashi" 

"Yagyu" 

" Kuma" 

weapon : 

weapo n :  

armedN injas 

1 shuriken" 

11waki zashi 11 

P111c. 9.9. B MeTOAe filter ( )  C03Aaerrn HOBbli:1 MaC01B, COAep>1<aw,1o1i:1 Bee 3/1€M€HTbl, A/lfl KOTOPblX 

4>YHKL\HH o6paTHoro Bbl30Ba (fc) B03Bpaw,aer 11orn4eCKoe 3Ha4eHHe true B  paccMoTpeHHOM  Bhnne  npttMepe 6b1JI0  noKa3aHo,  KaK  Haxo,n:HTh oT,n:eJihHbie 3JieMeHTbI  B  MaCCHBe,  HO  3aqacTy10  B03HHKaeT  TaIOKe  IlOTpe6HOCTb  onpe,n:eJII1Tb HH,n:eKc  aJieMeHTa MaccttBa.  PaccMoTpHM aTy 3a,n:aqy Ha npttMepe Ko,n:a H3 JIHCTHHra 9. 10. 
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T..facmb III.  Hcc.;1,eaoeanue o6oeKmoe u ynpa•i,enue 'Koaa 

m1CTlllHr 9.1 o.  OnpeAeneHr.te HHAeKCOB B MaCCHBe 

const  ninj a s =  [ " Yagyu " ,  " Yoshi " ,   " Kuma " ,   " Yoshi " ] ; assert ( ninj a s . indexOf ( " Yoshi " )   ===  1 ,   " Yoshi  i s   at  index  l " ) ; as sert ( ninj as . last indexOf ( " Yoshi " )   ===  3 ,   " and  at  i ndex  3 " ) ; const  yoshi l ndex  =  ninj as . f indi ndex ( ni n j a   => ninj a ===  " Yosh i " ) ; assert ( yoshi l ndex  ===  1 ,   " Yoshi  is  s t i l l   at  index  l " ) ; qT06h1  Y3HaTh  MH.a,eKc  OT,[l,CJihHOro 3JICMCHTa B  Macc11Be, .a,ocTaToqHo BhI3BaTh BCTpoeHHhIH MeTO,[I, indexOf ( ) ' rrepe.a,aB eMy 3JieMeHT, MH,[l,eKC KOToporo Tpe6yeTCR 

orrpe.a,eJIMTh: 

ninj as . indexOf ( " Yosh i " ) 

B Tex  CJIYtJaRX, KOI"/J;a  OT,[l,eJibHbIH 3JieMeHT  MO)I(eT  BCTpeqaTbCR  B  MaCCHBe  He

CKOJlhKO pa3, KaK 3TO rrpo11cxo.a,MT c 3JieMeHTOM " Yoshi II MaCCHBa ninj a s '  B03HHI<aeT Tal{)I(e MHTepec BbIRCHHTb IlOCJie,[l,HMH MH,[l,eKC, no KOTopoMy HaXO,[l,HTCR 3JieMeHT 

" Yoshi 11 • ,z:t:JIR 3TOI"O cyI11eCTByeT MeTO,[I, l a s t i ndexO f ( )  ' KOTOpbIH MO)I(HO Bhl3BaTh cJie.a,yio11111M o6pa3oM: 

ninj as . l a st i ndexOf ( " Yoshi " ) 

H,  HaKoHeQ, B caMOM 06111eM CJiyqae, Kor.a.a oTcYTcrnyeT CChIJIKa Ha KOHKpeTHhIH 

3JieMeHT MaCCHBa, MH,[l,eKC KOToporo Tpe6yeTCR onpe.a,eJIMTh, MO)KHO Bhl3BaTh MeTO,[I, f i ndindex ( )  CJie.a.y101IIHM o6pa3oM: 

const  yosh i l ndex  =  ninj as . findindex ( n inj a  = >   ninj a  ===  "Yoshi " ) ; MeTo.a.y find I ndex ( )  nepe.a,aeTrn cpyHKIJ:MR o6paTHoro BhI30Ba, a OH B03Bpa11.(aeT MH,[l,CKC  nepBoro )J(C  3JICMeHTa, ,[l,JIR KOToporo cpyttKIJ:MR o6paTHoro Bhl30Ba B03Bpa1IIaeT JIOr11qecKoe 3Ha•IeHMe t rue. I1o cy111eCTBy, 3TOT MCTO,[I, ,[l,CHCTByeT 110J.J;06Ho MeTo.a.y find ( ) ' a  OTJIHqaeTCR OH TeM, qTo MeT0,11; find ( )  B03Bpa1IIaeT KOHKpeTHbIH 

3JieMeHT, Tor.a.a KaK MeTO,[I, findi ndex ( )  - HH,[l,eKC 3TOrO 3JICMCHTa. 

CopniposKa Macc1i1sos 

K qHCJIY caMhlX pacnpocTpaHeHHbIX onepaIJ:HH c MaCCMBaMM OTHOCHTCR copmupoe'Ka - cHcTeMaTHqec1<0e pacnoJio)KeHMe aJieMeHTOB MaccHBa B onpe.a,eJieI-IHOM nopR,11;Ke. K CO)I(aJie1-1mo, peaJIH3aIJ;MR aJiropHTMOB copT11poBKM Ha,[l,Jle)l(a1IIHM o6pa30M 

RBJIReTCR HenpocTOH 3a.a,aqei1: nporpaMMHpoBaHMR. Be.a,h ,[l,JIR perne1-111R no.a,061-1oi1: 3a,11;aq11 1-1eo6XO,[l,l1MO BhI6paTb Hal1JIYtJIIll1H aJiropHTM copTHPOBKM, peaJil130BaTb ero l1 np11cnoco6HTb K KOHI<peTI-IbIM noTpe6HOCTRM, ,[l,CHCTByR, KaK Beer.a.a, aKKypaTHO, qT06hI He BHeCTM eJ.J;Ba YJIOBHMhie rrporpaMMHbie OIIIM6KH. qT06bI CHRTb 6peMR pernemrn 3TOH 3a,');a'-rn c pa3pa6oTql1KOB, KaK 6bIJIO HOKa3aHO B rJiaBe  3,  Bee MaCCMBbI B JavaScript CHa6)I(CHbl BCTpoeHHblM MCT0,[1,0M  s ort ( ) '  KOTOpblH  BhI3hIBaeTCR CJie

.a,yIOillMM o6pa30M: 

array . s ort (  (a,  b )   => a  - b ) ; 
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A.JiropttTM  copT11poBKH  pea.n113osaH  B  HHTepnpeTaTope JavaScript. A 1-iaM  oCTa

CTCJI  Jil1Illb  npe,a.ocTaBHTh <f>YHKQHIO  o6paTHOro  Bbl30Ba,  H3Bema1ouw10  a.nropttTM 

copTttpOBKH  0  B3al1MOCB513H,  cymecTsyiomeH:  MC)K,[J.y  71.BYMJI  3JICMCHTaMH  MaCCHBa. 

Htt)Ke nepeq11cJieHhI B03MO)KHbie pe3yJihTaThI BhI30Ba MeTo,a.a sort ( ) . 

•  EcJIH  <f>YHKQHJI  06pan10ro  BhI30Ba  so3spamaeT 31-1a11eHtte  MCI-Ihme  HYJIR, aJie

MCHT  a ,TJ,OJ!)KCH npe,a.mecTBOBaTb 3JICMCHTY b. 

•  EcJIH <f>YHKQHJI o6paTHoro BhI30Ba B03spamaeT tty11esoe 3naqen11e, aJieMeHThI a 11 b 3aHHMaIOT 0,[J.HI-IaKOBOe IIOJIO)KCHHe. 

•  EcJIH  <f>YHKQHJI o6paTHoro  BhI3osa B03BpamaeT 3HaqeHtte 6oJibme ttyJIR, 3;1e

MCHT  a ,[J.OJI)KCI-1 CJIC,[J.OBaTb IIOCJie 3JICMCHTa b. 

PeIIIeHHJI,  npttHHMaeMhie  a.nropttTMOM  copT11poBKH  B  3aBHCHMOCTH  OT 3Haqe

HH51, B03BpamaeMoro <f>YHKQHeH: o6paTHoro BhI30Ba, npttse,a.eHhI Ha p11c. 9. 1 0. 

. . .   a 

...  b 

. . .   b 

. . .   a 

returnValue  <  0 

3neMeHT a cneAyer pacno-

(3neMeHr 

Ocras�Tb KaK ecrb 

a AOmKeH npeAwecTBosaTb 3neMeHry b )  

no)K�Tb nepeA 3neMeHTOM b 

returnValue  ==  0 

(3neMeHTbl a � b 3aH�MalOT OA�HaKosoe nono)KeH�e) 

Ocras�Tb KaK ecrb 

Ocras�Tb KaK ecrb 

returnValue  >  0 

3neMeHT b cneAyer pacno-

Ocras�Tb KaK ecrb 

(sneMeHT b AOn)KeH npeAW6CTBOBaTb 3neMeHry a) 

nO)K�Tb nepeA 3n6M6HTOM a 

P11c. 9.10.  Ecm1 ¢YH KU,11R o6paTHOro  Bb13oaa ao3apall\aeT 3HaYeH11e MeHbwe HYl1R,  nepab1i:1 

cpaaH11aaeMb1i:1 311eMeHT AO/l>KeH n peAwecTaoaaTb arnpoMy. Ec1111 >Ke AaHHaR ¢YHKU,11R 003-apall\aeT Hy11eaoe 3HaYeH11e, TO  o6a  3/leMeHra AO/l>KHbl  6b1Tb ocTaa11eHb1  Ha MecTe. A ec1111 

¢YHKU,11fl o6parnoro Bbl30Ba B03Bpall\aeT 3Ha4eH11e 60/lbWe HYllfl, TO nepBbli:1 cpaBHl1BaeMbli:1 

3/leMeHT AO/l>KeH C/leAOBaTb noC/le BTOporo 

BoT,  co6cTBCHHO,  H  see ,   �1To  c;1e,a.yeT  3HaTh  06  a;iropttTMe  copTttpoBKH. 

KoHKpeTHaJI  copT11posKa  BhIIIOJIHJICTCJI  s1-ryrptt  muepnpeTaTopa JavaScript  H  He Tpe6yeT  OT  Hae  nepecTaBJIJ!Th  3;1eMeHThI  Maccttsa spy<rnyio.  B  KaqecTse  npocToro npttMepa paCCMOTPHM KO,[). H3 JIHCTHHra 9 . 1 1 . 

n111cT111Hr 9. 1 1 .  CopTlllpOBKa Macc111ea 

const  ninjas =  [ { name :  " Yoshi " ) ,   { name :  "Yagyu " ) ,   { name :  " Kuma " ) ] ; ninj a s . so rt ( func t i on ( ninj a l ,  ninj a 2 )  { 

i f ( ninj a l . name  <  ninj a 2 . name )  {  return  - 1 ;   ) i f ( ninj a l . name  >  ninj a2 . name )  {  return  1 ;   ) nepeAaTb *YHKL\HIO o6paTHoro Bbl3oea 

ecrpoeHHOMY MeTOAY sort ( )  , �T06bl 

yKa3aTb nopRAOK copr11poeK11 

return  0 ; 

} )  ; 

ass ert ( ni nj a s [ O J  . name 

" Kuma " ,   " Kuma  i s   f i r s t " ) ; ass ert ( ninj a s [ l ]  . name 

"Yagyu " ,   " Yagyu  i s   second" ) ; 

a s s e rt ( n i nj a s [ 2 ]  . name 

"Yoshi " ,   " Yoshi  i s   thi rd" ) ; 
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Ifacm'b Ill.  l1cc.r1,eooemlUe o6oeicmoe u ynpl)'lteuue xooa 

B Ko,z:i:e H3 JIHCTHHra 9. 1 1  co3,z:i:aeTc.H MaccHB ninj as o6'heKTOB, npe,z:i:cTaBJI.HIOlll;HX 

HHHJJ:3.H, y K(l)KJJ:Oro H3 KOTOpblX HMeeTC.H CBOe HM.H. 9TOT MaCCHB Heo6xo,z:i:HMO OTCO

PTHpoBaTb B JieKCHKorpaqmqecKoM (HJIH aJicpaBHTHOM) nop.H,z:i:Ke no HMeHaM HHHJJ:-

3.H. H c aToii u;eJibIO, ecTeCTBeHHO, BbI3brnaeTc.H MeTo.z:i: sort ( ) : ninj as . sort ( function ( ninj a l ,   ninj a2 )  { 

i f ( ninj al . name  <  ninj a 2 . name )  {  return  - 1 ;   ) i f ( ninj a l . name  >  ninj a 2 . name )  {  return  1 ;   ) return  0 ; 

} )  ; 

MeTOJJ:Y sort ( )  ,z:i:ocTaToqHo nepe,z:i:aTb cpyHKU:HIO o6paTHoro BbI30Ba, npHMeH.He

MYIO M.H cpaBHeHH.H ,z:i:Byx aJieMeHTOB MaeeHBa. A noeKOJibKY Tpe6yeTe51 npoH3BeeTH 

JieKC:HKorpacpHqeeKoe epanHeHHe, TO B TeJie ,z:i:aHHOH cpyttKU:HH YTBep)K)J;aeTe.H, qTo eeJIH HM.H nepnoro HHHJJ:3.H  (o6'beKT ninj a l )  "MeHbllle", qeM HM.H BToporo HHH.11:351 

(o6'heKT ninj a 2 ) ,  TO  cpyHKU:H51 o6paTHOro  Bbl30Ba B03Bparn;aeT  3HaqeHHe  - 1 ,  KO

TOpoe 03HaqaeT,  qTo o6'heKT ninj a l  ,z:i:omKeH npe,z:i:llleeTBOBaTb o6neKry ninj a2 B 

OKOHqaTeJibHO OTeopTHponaHHOM nop51,z:i:Ke.  EeJIH )Ke  HM51  nepBoro HHH,Z�351 "6oJibllle"' qeM HM.H BToporo HHHJJ:3.H, TO cpyHKU:H51 o6paTHOro Bbl30Ba B03Bparn;aeT 3Haqe

Hlle  1 ,  KOTopoe 03HaqaeT,  qTo o6'beKT ninj a l  JJ:OJI)J(eH eJie,z:i:oBaTb noeJie o6'beKTa ninj a 2 .  A ec;m epaBHHBaeMbie HMeHa HHH.11:351  paBHbI, TO  B03Bparn;aeTe51 nyJieBoe 3Haqem1e. 06paTHTe BHHMaHHe Ha TO, qTo JJ:JI.H epaBHeHH51 HMeH .z:i:nyx HHH.11:3.H MO)l(

HO ynoTpe6JI51Tb npocTbie onepau;HH "MeHbllle" (<) H "6oJibllle" (>). 

BoT, eo6eTBemm, H Bee! OeTaJibHbie no.z:i:po6ttoeTtt eopTHpoBKH MbI ocTaBHM ttH

TepnpeTaTopy JavaScript, H36aBJI.HIOlll;eMy Hae OT OTBeTeTBeHHOeTH 3a HHX. 

ArpernposaH111e 3neMeHTOB Macc111sa 

CKOJlbKO pa3 BaM npHXOll:llJIOeb nHeaTb KOJJ:, no,z:i:o6HblH npHBe,z:i:eHI-JOMY HH)J(e? 

const  numbers =  ( 1 ,   2 ,   3 ,   4 ] ; 

const  sum  =  O ; 

numbe r s . forEach ( number  = >   { 

sum  +=  number ; 

} )  ; 

assert ( sum  ===  1 0 ,   " The  sum  o f   first  four  numbers  is  1 0 " ) ; B ,z:i:aHHOM Ko,z:i:e nepe6upa10Te5I Bee aJieMeI-ITbI MaeettBa H Bhl�rneJI51eTC51 HeKoTopoe 3HaqenHe,  no cyrn;eCTBy,  eBOll:.Hrn;ee Beeb MaCeHB K e.z:i:ttHeTBeHHOMY 3HaqeHHIO. 

TaKOH KOJJ: MO)J(HO 3HaqHTeJibHO ynpoeTHTb,  BoenOJib30BaBlllHeb BeTpoeHHbIM Me

TOJJ:OM reduce ( ) , KaK noKaaaHO B npHMepe H3 JIHeTHHra 9. 12. 

nMcntHr 9. 1 2. ArpernpoeaHMe 3neMeHTOB MaCCMBa c noMOW,blO MeTOAa reduce ( ) const  numbers =  [ 1 ,   2 ,   3 ,   4 ] ; 

const  sum =  numbers . reduce ( (aggregated,  number)  => 

�T06bl Bbl�llC/lllTb eAMHCTBeHHOe 

aggregated +  numbe r ,   0 ) ;  I Bbl3B3Tb MeTOA reduce 

3Ha�eHMe 113 M3CCllB3 

( ) , 

assert ( sum 

1 0 ,   " The  sum  o f   first  four  numbers  i s   1 0 " ) ; 
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MeTOJI:  reduce ( )  pa6oTaeT CJie.rzy10rn;IIM o6pa30M:  MJI  K<DK,[l;oro  3JieMeI-ITa  Mac

CIIBa Bbl3bIBaeTCJI cpyHKQIIJI o6paTHOro Bbl30Ba, KOTOpoif rrepe,1l;aIOTCJI TeKyrn;ee 3HaqeHIIe  aKKYMYJIJITOpa, HaKOIIJieHI-IOe B pe3yJibTaTe Bcex npeJt:bI.lzyUJ;IIX Bbl30BOB 3TOH 

cpyttKQIIII,  II  TeKyrn:ttif  3JieMeHT MaCCIIBa.  I1pII  nepBOM  Bbl30Be  3TOH  cpyHKQIIII  3HaqeHIIe aKKYMYJIJITopa no;iaraeTCJI paBHbIM HaqaJibHOMY 3HaqeHIIIO  (B ,[l;aHHOM cJiyqae ttyJIIo) ,  KOTopoe yKa3bIBaeTCJI  B  KaqecTBe BToporo  napaMeTpa MeTo,[l;a  reduce ( ) . 

MeTOJI:  reduce ( )  BeptteT  3HaqeHIIe  aKKYMYJIJITopa,  KOTopoe  6bIJIO  noJiyqeHo  B 

pe3yJibTaTe  nocJie,[l;Hero  o6paTHOrO  Bbl30Ba  MJI  nocJie,[l;Hero  3JieMeHTa  MaCCIIBa. 

I1poQecc arperIIpoBaHIIJI 3JieMeHTOB MaCCIIBa HarJIJI,[l;HO noKa3aH Ha pIIc. 9. 1 1 . 

Ha,[l;eeMCJI, qTo HaM yJt:aJIOCb y6eJt:IITb Bae,  qTo B JavaScript IIMeeToI pJIJt: yJJ.o6HbIX 

MeTO,[l;OB o6pa60TKII MaCCIIBOB, 3HaqIITeJibHO ynporn:a10rn;IIX Barny 3a,[l;aqy II ,[l;aIOUJ;IIX 

BaM B03MO)KH0CTb C)J.eJiaTb  CBOH  npIIKlla,[l;HOH  KO,[l; 6011ee  II3JIUJ;HblM,  He npII6eraJI  K 

6attaJibHOH  opraHII3aQIIII  t�IIKJIOB  for. EcJIII  Bbl )KeJiaeTe  6oJiee  no,1l;po6Ho 03HaKo

MIITbCJI c 3TIIMII II  Jt:pyrttMII MeTO)J.aMII o6pa60TKII MaCOIBOB, o6paTIITeCb K IIX onIIcaHIIIO,  KOTopoe MO)KHO HaHTII Ha Be6-caifTe Mozilla Developer  Network no aJJ.pecy https : / / deve l ope r . mo z i l l a . o rg / ru / do c s /We b / Java S cript / Re ferenc e /  

Globa l_Obj e c t s /Array. 

con st  sum =  numbe r s . reduce ( ( aggregated,  numb e r )   = > aggregated +  numb e r ,   0 ) ; 

numbers 

2 

3 

MeTOA reduce ( )  

sum 

P11c.  9.11.  <l>yHKU,11111  o6paTHoro  Bbl30Ba  (fc)  MeTOAa  reduce ( )   nepeAaercR  reKyw,ee  3HaYeH�e aKKYMYllRTOpa  �  Ka>KAbli1  3/leMeHT Macrnsa, '-!TO  n03BO/lReT csecrn  noc/leAH�i1 K  eA�HCTBeHHOMY 

3HaYeH�IO 

A Tenepb noifJJ.eM  JJ.aJibllle  II  noK<DKeM,  KaK  MO)KHO  11cnoJib30BaTb ynoMJIHYTbie Bblllle MeTOJl:bl o6pa60TKI1 MaCCHBOB no OTI-IOllleHmo I( C03JJ.aI-IHbIM BaMII 06'beKraM. 

9. 1 . 5 .  noBTOpHOe MCnOnb30BaHMe BCTpOeHHblX 

MeTOAOB o6pa60TKM MaCCMBOB 

11Hor)J.a Tpe6yeTcJI C03JJ.aTb o6'beI<T, COJt:ep)Karn;IIif KOJIJieI<Qmo )J.aHHbIX. EcJIII HaII-6oJihllIIIH  IIHTepec  npeJt:CTaBJUieT  caMa  KOJIJieKl�IIJI,  TO  ,[l;JIJI  ee  o6pa60TKII  MO)KHO 

BOCnOJib30BaTbCJI MaCCIIBOM.  Ho, nOMHMO KOJIJieI<QHII,  IIHOr,[l;a Tpe6yeTCJI xpaHIITb onpe)J.eJieHHOro po,1l;a MeTa,[l;aHHbie, CBJI3aHHbie c COCTOJII-meM ee aJieMeHTOB. 
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l/acm'b III. HcCJ1Rooea11:ue o6T>eKmoe u ynpa•te'liue 1woa 

c :'!TOM u,eJihlO  MO)l(HO,  HarrprrMep, C03,lJ;aBaTh  HOBhIM MaCCIIB  BC51Kl1M  pa3,  KOr,z:i:a Tpe6yeTC51 C03,lJ;aTb HOBhlM Bap11aHT TaKoro 06beKTa, a TaK)l(e ,l1;0110JIHl1Th ero  MeTo

,z:i:aMII  11  csoiicTBaM11  MeTa,z:i:aHHhIX.  HarroMHl1M,  qTo  o6beKThI,  B  TOM  q11cJie  11  Mac

CHBhI,  MO)l(HO ,l1;0110JIH51Th CBOMCTBaMH  H  MeTO,lJ;aMH  110  CBOeMy ycMOTpeHmo.  Ho  B 

u,eJIOM 3TOT rrpou,ecc MO)l(eT OKa3aTbC51 He TOJlhKO Tpy,z:i:oeMKHM, HO H MeMeHHhIM. 

PaccMoTpHM  B03MO)l(HOCTh  ctta6,z:i:ttTh  o6beKT  Tpe6YIOI.UHMHC51  cpyHKU.HOHaJih

HhIMH  cpe,z:i:cTBaMH.  MeTOIJ:hI  o6pa6oTKII  KOJIJieKIJ,IIM y)l(e  cyrn;ecTBYIOT  ,z:i:;rn  o6beK

Ta  THITa Array, HO MO)l(HO JIH  rrp11crroco611Tb HX K  pa6oTe  co  CBOHMH  o6beKTaMH? 

Or<a3hrnaeTC51, MO)l(HO, o  qeM cs11,z:i:eTeJihCTsyeT rrp11Mep Ko,z:i:a 113 JIHCTHHra 9. 1 3. 

n111cntHr 9 . 1 3. HMlllTS�llHI MeTOAOB o6pa60TKlll MSCClllBOB 

<body> 

<input  i d= " fi rst " / > 

<input  id= " se cond " / > 

<scr ipt > 

"1H11411a1111311poearb C\feNMK 311eMeHroe Macc11ea. Macc11ey const  e l  ems  =  { 

norpe6yercR MeCTO AllR xpaHeHMR ecero Ha6opa ero 311eMeHroe 

l ength :  0 , 

add :  funct ion ( e lem) { 

Peallll30B3Tb MeTOA, A063B/IRI01l41!M 3/leMeH

Arra y . protot ype . push . ca l l ( thi s ,   e l em) ; 

Tbl B KO/l/leK41110. y npOTOTl!na Array A/IR 

} , 

gather :  f unction ( id )  { 

I 3Toro l!MeeTCR MeTOA, TaK no'leMy 6bl He BOC· 

nO/lb30BaTbCR llM BMeCTO roro, 'IT06bl 

11306perarb Koneco? 

Pea11113oearb MeTOA·CO· 

} , 

611pare11b, B KOTOpOM 

f ind :  funct i on ( ca l lback) { 

3/leMeHTbl HTML-AO· 

return  Array . prototype . find . ca l l ( th i s ,  cal lback } ; KyMeHTa H3XOARTCR no 

llX llAeHTMcl>MKaropy 

II A063B/IRIOTCR B KOii· 

} ; 

/leK41!10 

e l ems . gather ( " fi r st " ) ; 

as sert ( e l ems . l ength 

1  & &   e l ems [ O )  . nodeType , 

" Ve r i fy  that  we  have  an  element  in  our  stash " ) ; e l ems . gather ( " second " ) ; 

Peallll30B3Tb MeTOA A/IA nOllCKa 

3/leMeHTOB B KOlllleK41111. noA06HO 

as sert ( e l ems . l ength  ===  2  & &   e l ems [ l )  . nodeT ype , MeTOAY add () ' B HeM noeropHO 

" Ve r i f y   the  other  insertion " ) ; 

11cno11b3yercR MeTOA find () , 

AOCTynHblM BCeM MaCCl!BaM 

e l ems . fi nd ( e l em  => e l em . id ===  " se cond" ) ; a s sert ( found  & &   found . id ===  " second " , 

" We ' ve  found  our  e lement " ) ; 

< / script> 

< /body> 

B  ,z:i:aHHOM  rrprrMepe  Ko,z:i:a  cttaqana co3,z:i:aeTc5I  "o6hrqHhrii" o6beKT,  CJry)l(am11ii  B 

rraqecTBe  HHcTpYMeHTa M51  HMIITau,rrrr  rrose,z:i:eHH51  Maccrrsa.  CHaqaJia  B  HeM  orrpe

,z:i:emi:eTC51 CBOMCTBO l ength, B KOTopoM OTCJie)l(ttBaeTC51 KOJirrqecTBO coxpaHeHHhIX 

aJieMeHTOB,  KaK  B  MaCCIIBe,  a  3aTeM  orrpe,z:i:eJI51eTC51  CIIelJ:YIOI.UIIM  MeTOIJ:  add ( )  ,l1;Jl51 

,z:i:o6aBJieHII51 aJieMettTa B r<oHeu, HMHTrrpyeMoro Macc11sa: 
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add :  funct ion ( el em }  { 

Array . prototype . push . ca l l ( t h i s ,   e l em } ; 

Ho  BMeCTO Toro  'IT06bl  IIHCaTb co6CTBeHHblH  K0,!1;,  MO)KHO  BOCIIOJib30BaTbC5l BcTpoeHHbIM  B JavaScript  MeTO,!J;OM  Array . prototype . push ( ) ,  npe,!1;I-ta3Ha'leH

HblM ,!J;JI51 o6pa60TKH MaCCHBOB. 

KaK  npaBHJIO,  MeT0,!1;  Arr a y . prot otype . push ( )  pa3MeII1aer  MaccHB  s  co6-CTBeHHOM KOHTeKcTe cpyttKQHH. Ho B paccMaTp11saeMOM 3,!J;eCh np11Mepe cneQHaJib

HO HCIIOJib3yeTC5l KOHTeKCT TeKyII1ero o6beKTa, KOTOpblH yKa3bIBaeTC5l nptt Bbl30Be MeTO,!J;a call ( ) '  XOT5l ,!J;Jl5l aToro MO)KHO 6bIJIO 6bI c TeM )Ke ycnexoM Bbl3BaTb H Me

T0,!1; appl y  ( )  (cM. rnasy 4). MeT0,!1; push ( ) , HHKpeMeHTHPYJOIIIHH cso:HcTBO length, C'IHTa51 ero HaCT05llllHM CBOHCTBOM length MaCCHBa, onep11pyeT c  'lHCJIOBblM CBOH

CTBOM o6beKTa, CCbIJIKa Ha KOTOpbIH 6bIJia nepe,!1;aHa B Ka•JeCTBe nepsoro apryMeHTa MeTOll:Y call ( ) . TaKoe IlOBe,!J;eHHe HOCHT B H3BeCTHOH CTene1-m II0,!1;pb1BHOH xapaK

Tep, 'ITO O'leHb IIOXO)Ke Ha HHH,!1;3.fl,  HO B TO )Ke BpeMJI OHO HarJHI,!J;HO IIOKa3bIBaeT, KaK MO)KHO Ma1-1ttnyJI11poBaTb H3MeHHeMbIMH KOHTeKCTaMH o6beKTOB. 

MeTOJ.J:  add ( )  O)KHJ.J;aeT 1101ry<IHTb ccbIJII<Y Ha a11eMeHT,  nepe;.(aBaeMhIH Ha xpa

HeHHe.  Ho 'Iallle  Bcero TaKaH CCbIJII<a OTCYTCTByeT,  11  noaToMy B ;:i;aHHOM np11Mepe onpe;:i;em1eTCJI y.a;o6HbIH MeTo.a; gather ( ) ,  HaxoJ.J;JillVIH a11eMeHT no 3Ha'leHmo ero H,!J;eHTHcpHKaTopa (id) H BBO,l1;51IIIHH ero B KOJIJieKQHIO wrn xpaHeHHJI: g ather :  funct i on ( id }  { 

t h i s . add ( do curnent . getElement Byid ( id } } ; 

11 ,   HaKOHeQ,  B  paccMaTpttBaeMOM  3,lJ;CCb  npHMepe  KO,lJ;a  onpel-(eJI5leTC5l  MCTOJ.J; f i nd ( ) ,  c  IIOMOIQbIO KOToporo  MO)KI-10  HaHTIJ  aJieMeHT B CIICQHaJibHOM 06bCKTe, IJMIJTHPyIOllleM llOBel-(eHHe MaCCIJBa. 11  c 3TOH t,eJibJO B HeM Bbl3bIBaCTC5l BCTpoeH

HblH MCTOJ.J; f ind ( ) ' npe;:i;Ha3Ha'leHHbIH J.J:JI51 o6pa6oTKl1 MaCCHBOB: f ind :  funct i on ( c a l lba c k }  { 

return  Arra y . prototype . find . ca l l ( th i s ,   cal lback } ; CTOJib  Heo6hI'lHOe  nose;:i;em1e,  npo;:i;eM01-1cTp11poBa1-11-1oe  B  paccMoTpeHHOM 

Bblllle np11Mepe KO)J;a,  He TOJlbKO pacKpbrnaeT HCTHHHbIH IIOTCHI.(HaJI 110l-(aTJIHBbIX 

KOHTeI<CTOB cpyHI<QHH, HO II  noI<a3bIBaeT, I<aK pa3YMHO DOJ.J:OHTH I(  110BTOpHOMY HC

IIOJib30BaHIJIO y)Ke HanIJcammro I<o;:i;a, •IT06h1 He tt3o6peraTb nocT05lHHO KOJieco. 

9.2. 0106pa>1<eHMSI 

.LJ:onycTIJM,  B  I<OMnaHHH  f r e e l anceninj a .  com  pa3pa6aTbmaeTC5l  se6-caH:T, KOTOpblH  Tpe6yeTCJI  CJ.J;eJiaTb  ,!1;0CTYJ1HblM  ,!J;J151  6oJiee  rnttpOI<OH  Me)I<J.J:YI-Iapo;:i;HOH 

ay;:i;11Toptt11. C aTOH QeJibIO J.J;JIJI KaMJ.J;oro cpparMeHTa TeKcra Ha ,a;aHHOM se6-ca:HTe HC06X0,[1;11MO C03,[l;aTb COOTBeTCTBYIOII1ee OTo6paMeHIJC Ha KaM,l�OM u;eJieBOM 513b!Ke ( Hanp11Mep, JIIIOHCKOM,  KHTa:HcKoM IIJIH KopeH:cKoM). TaK11e  I<OJJJieKQIIH, 0To6pa

)KaIOII1HC KJIIO'I Ha KOHKpeTHOe  31-Ia'leHIJe,  no-pa3HOMY Ha3bIBaIOTC5l  B pa3JIIJ'lHblX 
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C/acm'b III. Hcc;ieaoBmtue o6r,eKmoB u ynp(Jl/,e'/lue Koaa 

513bIKax nporpaMMHpoBaHHJI, HO qame Bcero OHH l13BeCTHbl no.n; Ha3BaHHeM CflOBapeil mrn omo6paJJCenuu. 

Ho  HacKOJihKO acpcpeKTHBHa no.n;o6Haa JIOKaJIH3aIJ,HJI B JavaScript? 0,n;HH H3 Tpa

.D;HIJ,HOHHhIX  no.n;xo,n;oB  K  pemettmo  3TOH  3a,n;a'IH  COCTOHT  B  TOM ,   'IT06hI  BbirO,ll;HO 

BOCHOJib30BaTbCJI  o6'beKTaMH  KaK  KOJIJieKIJ,HJIMH  HMeHOBaHHbIX  CBOHCTB  H  3Ha'!e

.HHH, C03,ll;aB CJIOBapb,  aHaJIOrH'IHbIH CJie.n;yIO�eMY: 

const  dictionary  =  {  " j a " :  { 

"Ninj a s   for  h i re " :  "  v/'.)l J];ffl 0);'2,:j¥f  " 

l f 

" zh " :  { 

" Ninj as  for  h i re " :  "  ;52,:j¥j tf:lf_§  " 

} , 

" ko " :   { 

" Ninj as  for  h i re " : n .Jl-§  'LJX�  " 

a s s ert ( dict i onary . j a [ " Ninj a s   for  hire " ]  === "  v/?zJ];ffl 0);'2,:j¥f  " ) ; 

" We  know  how  to  say  ' N inj as  for  h i re '  in  Japanese 1 " ) ; Ha nepBbIH B3rJIJl,lJ;, TaKoiI no.n;xo.n; K pemeHmo .n;am-10il 3a,n;a'IH MO)l(eT noKa3aThCJI BTIOJIHe npHrO,ll;HbIM, H ,ll;JIJI ,n;aHHoro npHMepa OH He TaK y)I( H IlJIOX.  Ho B o6meM Ha Hero, K CO)l(aJieHHIO,  TIOJiaraTbCJI HeJih351. 

9 . 2. 1 . 06beKTbl HenpMrOAHbl B Ka"leCTBe oro6pa)l(eHMVl 

.l{onycTHM,  'ITO  r.n;e-Htt6y,n;h  Ha  Be6-caiITe  Tpe6yeTrn  .n;ocryn  K  nepeBo,n;y  CJIOBa constructor.  C aToiI u,eJihIO  nptt,n;eTCJI  pacurnpHTh npttBe,n;eHHhIH Bhime npHMep CJIO

Bapa KO,ll;OM, BbI,ll;eJieHI-IbIM IlOJl)')l(HpHbIM B JIHCTHHre 9. 14. 

Jh'ICT"1Hr 9. 1 4. 06beKTaM AOCTYnHbl CBOMCTBa, He onpeAeneHHble stBHblM o6pa30M 

const  dict i onary  =  { 

" j a " :  { 

" Ninj as  for  h i re " :  "  v/'.)l J];ffl 0);'2,:j¥f  " 

} , 

" zh " :  { 

" Ninj as  for  h i re " :  "  ;52,:j¥f tf:lf_f[  " 

l f 

n ko II :  { 

" N i n j as  for  h i re " : "   .Jl-§  'LJX�  " 

l 

l ; 

as sert ( d i ct i onary . j a [ " Ninj as  for  hire " ]  

" v/'.)lJ];ffl 0);'2,:j¥f 


=== 

" , 

" We  know  how  t o   s a y   ' Ninj as  for  h i re '  in  Japanese ! " ) ; assert ( typeof  dictionary . j a  [ "constructor" ] 

" undefined" , 

d i c t i onary . j a [ " const ructor " ] ) ; 
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B �aHHOM npwMepe Ko�a npe�npwHwMaeTCJI nonhITKa nOJI)''HITh �ocryn K nepeso� c;msa  constructor,  KOTopoe no 3a6hIB'Il1BOCTl1 He 6hIJIO onpe�eJieHo B  HarneM 

CJIOBape. KaK  npaBl1JIO, B no�o6HOM CJI)"Iae npe�no;raraeTC.H, 'ITO CJIOBapb B03Bpa

Tl1T Heonpe�eJie1u10e 3Ha'!eHwe  (unde f ined) .  Ho  Ha caMOM �eJie  noJI)"IaeTc.H  cosceM �pyroii pe3)'JihTaT ( pwc. 9. 1 2) . 

@ Objects have access to pr- ·x 

_·�  1 2 7 .0.0.1 :8080/ninja2e/chapte ...  �';: 

•  We know how to  say 'Ninjas for hire'  in 

Japanese! 

•  ftffletioA Objeet6-{-foo!i11e-oooeH 

P1<1c. 9.12. KaK noKa3b1 saeT pe3y11bTaT Bb1no11 He

H"1H KOAa  "13 /1"1CT"1Hra 9. 14, 06beKTbl  Henpi.1roA

H bl  B  Ka4eCTBe OT06pa>1<eH"1M,  noCKO/lbKY  "1M  AOcrynHbl (4epe3 "1X n poTOrnnbl) CBOMCTBa, KOTOpble He 6b1111-1 onpeAe11eHb1 HBHblM o6pa3oM 

KaK BH�HTe, s pe3)'JihTaTe �ocryna K csoi1:cTsy con s t ructor noJiyqaeTc.H cJie�-

1oma.H cTpoKa Ko�a: 

" funct ion  Obj ect ( )   {  [ nat ive  code )  } " 

qTo  )Ke  aTo  03HaqaeT?  KaK  no.HCH.HJIOCb B  rnaBe  7, y  Bcex o6oeKTOB  ttMe10Tc.H 

npoTOTWilbI. ,Um1<e  ecJitt onpe;_1,eJIHTh HOBhie  nycThie o6neKThI B  KaLJeCTBe oTo6pa

)KeJ-IHi1:,  HM  see  pasJ-Io  6y�)'T �ocrym-1b1  csoi1cTBa wx npoToTwnos.  O�HHM l13 HHX 

.HBJI.HeTC.H CBOMCTBO  con s t ructor (HailOMHHM, LJTO 3TO CBOHCTBO o6oeKTa-npoTO

Tl1Ila, )'Ka3hIBa1omee o6paTHO Ha cp)'HKIJ,HJ()-KOHCTP)'KTOp). 11MeHHO OHO H .HBJI.HeTC.H 

BHHOBHl1KOM IlOJl)'LJeHHOro �o CHX nop pe3)'JlbTaTa BbIIlOJIHeHH.H paccMaTpwsaeMoro 3�eCh KO�a. 

KpoMe Toro, KJIIO'IH B o6oeKTax MOryT co�ep)KaTh TOJihKO cTpOKOBhie 3Ha'IeHH.H. 

EcJIH )Ke Tpe6yeTC.H co3�aTh 0To6pmKem1e Ha JII06oe �pyroe 3Ha<IeHtte, TO 3TO 3Ha

'IeHHe  6y�eT  HerJiaCI-IO  npeo6pa30BaHO B  CTpOKOBOe aBTOMaTH'IeCKtt!  ,UonycTHM , Tpe6yeTCJI OTCJie)KHBaTh HeKOTOpble CBe�eHH.H 0 6  )'3Jiax 1-ITML-�OK)'MeHTa, KaK �e

MOHCTpttpyeTC.H B npwMepe KO�a H3 JIHCTHHra 9. 1 5. 

nr.tcTr.tHr 9. 1 5.  0T06pa>KeHr.te 3Ha"leHr.ti1 Ha yanbl HTML-AOKyMeHTa c nOMOlJ.4blO 06beKTOB 

OnpeAe11HTb ABa 3/leMeHra pa3Menrn HTML-AoKy

MeHTa H 1138/le<lb HX c nOMOlllblO BCTpOeHHOro MeTo-

A3 getElementByid ( )  

! 

<div  id= " f i r s t E l ement " >< /div> 

<div  id= " s econdE l ement " >< /div> 

4/ 

<script> 

canst  f i r s t E l ement  =  document . getElementByid ( " f i r s t E l ement " ) ; canst  secondE l ement  =  document . ge tElementByi d ( " secondE l ement " ) ; I 
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Lfacm'b III.  HcC!leOoeauue o6r,eKmoe u ynpa•teuue 1woa 

con st  map  =  { } ; 

OnpeAellHTb o6oeKT, npeAHa3Ha<1eHHb1il e Ka'lecree oro6palKeHHA AnA xpaHeHMA AOnonHMTellbHblX ceeAeHMH 06 311eMeHrax pa3MeTKM HTML·AOKyMeHTa map [ f i rs t E l ement J  =  {  data :  " f  irstElement " } ; CoxpaHMTb ceeAeHMA 0 nepeoM 

a s s e rt ( map [ f i rstElement J  •  data  ===  " fi rstE lement " ,   MeMeHre "' npoeepMTb, npaeMnbHO 

" The  f i rst  e l ement  is  correctly  mapped " )  ; 111-1 OH 6b111 coxpaHeH 

map [ se condE lement l  =  {  data :  " secondE lement " } ; CoxpaHMTb ceeAeHMA o eropoM 

assert ( map [ s econdE lement J  • data  ===  " s econdE lement " , 311eMeHTe M npoeepHTb, 

" The  second  element  i s   correct ly  mapped " ) ; npaBMl1bHO l1M OH 6b111 coxpaHeH 

assert ( map [ firstElement )  . data ===  " fi rstElement " , 

" But  now  the  f i rstE lement  i s   overriden ! " ) ;   I 0106palKeH11e renepb HeAOCTnepeoro 

oeepHol 311eMeHTa 

< / s cript> 

B  np11Mepe Ko�a M3 JIHCTHHra 9 . 1 5  cttaqaJia co3�aJOTCJI �Ba aJieMettTa pa3MeTKM 

HTML-�OK)'MettTa,  f i r s t El ement 11  s econdE l ement ,  K0Top1>1e 3aTeM H3BJieKa10T

CJ1  M3 Mo�eJIM  DOM c  noMOill,bIO  MeTo�a  document . getElementByid ( ) .  lfro61>r C03�aTb OT06paJKeH11e, B KOTopoM npe�TIOJiaraeTCJI xpaHHTb �OllOJIHHTeJibHbJe CBe

�eHHJI 0 Ka)J(�OM aJieMeHTe, Mbl onpe�eJIHJIM CTapbIH npocTOH 06beKT JavaScript: const  map =  { } ; 

3aTeM KaJK�bIH aJieMeHT pa3MeTKH HTML-�OKJ'MCHTa 11cnoJI1>3yeTCJI B  Ka'-1ecTBe KJnoqa �;rn �amroro ofrheKTa  oTo6paJKeHHJI.  HeK0Top1>1e �am-11>1e  CBJI31>1Ba10TCJI  c HMM CJie�IOill,HM o6pa30M: 

map [ fi r s t E l ement )  =  {  dat a :  " fi rs t E l ement " }  

A �a11ee nposepJieTcJI B03MO)J(HOCTb H3BJieqh aTM �aHHhie. 11 nocKOJihKY aTa onepaQHJI BbIIlOJIHJICTCJI �OJI)J(HbIM o6pa30M, TO ee MO)J(HO IlOJIHOCTbJO IlOBTOPMTb M �)151 

BToporo a11eMeHTa: 

map [ secondE lement )  =  {  dat a :  " s econdElement " } ; 11  B  3TOH  onepaQHH �am-Ihle ycneIIIHO CBJI3bIBaJOTC51  c  aJieMeHTOM  pa3MeTKM 

HTML-�oKyMeHTa. Ho ecJIH 3aTeM nonhrTaThCJI n-msa o6paTHThCJI K nepsoMY aJie

Me1-1ry,  KaK IlOKa3aI-Io HHJKe, TO B03HHKHeT 3aTpy�HeHHe. 

map [ f irstElement )  . data 

Ka3aJIOCb 6hI, Mbl CHOBa IlOJIYqHM CBe�eHHJI 0  nepBOM 3JieMeHTe,  HO Ha caMOM 

�eJie aToro He npo11cxo�11T. BMecTo aToro B03Bpalll,aIOTCJI cse�eHHJI o BTopoM aJie

MeHTe  (pttc. 9 . 1 3 ) . 

cho npOHCXO�HT IlOTOMy, qTO KJIJO'-IH, npe�craBJieHHblC 06beKTaMH, COxpatt5110T· 

CJI B BH�e CHMBOJibHblX CTpOK. 11 3TO 03HaqaeT, qTo npH IlOilblTKe BOCilOJlb30BaTbCJI HecrpoKOBhIM  3HaqeHHeM  (ttanp11Mep,  aJieMeHTOM  pa3MCTKH  HTML-�OK)'MeHTa) KaK CBOHCTBOM  o6beKTa �a1-rnoe  3HaqeHHe  npeo6pa3yeTCJI  B  CHMBOJibHYIO crpoKy HeJIBHO BbI3hIBaeMhIM MeTo�oM toString ( ) . B �aHHOM cJiyqae B03Bpalll,aeTcJI CHM

BOJihHaJI cTpoKa  " [ obj ect HTMLDivElement ]  " , a rne�eHHJI o  nepsoM a11eMettTe coxpattmoTCJI B BM�e 3Ha'-IeHHJI csoticTBa  [ ob j ect HTML Di vEl ement ] . 
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�� Slmple prototypes 

x 

+

C  ,�  1 27.0.0.1 :8080/ninja2e/chapte ...  {s  _ 

! 

•  The first element  is correctly  mapped 

•  The  second element  is correctly  mapped 

P1-1c.  9.13.  KaK noKa3blBaer pe3y11brar  Bbln011He

Hl-1R  KOAa  1-13 111-1crnHra 9. 15,  o6beKTbl  n peo6pa-

3YtOTCR B rnMBO/lbHble CTPOKl-1 n p 1-1  nonblTKe BOCnO/lb30BaTbCR l-1Ml-1 B Ka4ecTBe CBOiiiCTB o6beKTa To  )Ke  caMoe  npo11cxo.n.11T .n.a.nee  np11  nonhITKe C03,ll,aTh 0To6p3.)Kem1e .n.1rn BTOporo :'.lJieMeHTa. 11 B 3TOM CJ1yqae BTopoi1: aJieMeHT, TaK*e JIBJUUO�HHCJI aJieMeHTOM 

div pa3MeTKH HTML-.n.oKyMeHTa, npeo6pa3yeTrn B CHMBOJihHYIO crpoKy, a .n.onoJIHH

TeJibHbie  cse.n.eHHJI  np11csa11sa10TCJ1 csoi1:cTsy  [ ob j ect HTML Di vEl ement ] ,  nepeonpe.n.eJIJIJI 3Haqem1e, ycTaHOBJie1-rnoe ,ll,JIJI nepsoro aJieMeHTa. 

BcJie,ll,CTBHe Toro '-ITO CBOHCTBa HacJie.n.y10TCJ1 qepe3 npoTOTHIIbI 11 no.n..n.ep)KHBa

IOTCH TOJibKO CTpOKOBbie KJIIOLJH, npOCTbie o6oeKTbl,  KaK npaBHJIO, HenpHrO/],Hbl B 

Ka<JeCTBe 0To6p3.)Kett11i1:. B CHJIY aTHX .n.syx orpatt11<Jett11i1: KOMHTeT ECMAScript, OT

Be'rn10�11i1: 3a CTatt.n.apTH3au:mo JavaScript, pennrn  BBeCTH B CTatt.n.apT omo6paJ1CenUR 

KaK cosepmeHHO HOBbIH TH!l KOJIJieKU:HH. 

np111Me"laH111e 

Oro6pa>1<eHl-1R OTHOCRTCR  K  CTaHAapry E56.  l'lx  TeKyUJ,ylO nOAAeP>l<KY B  6pay3epax CM.  no  aApecy  http : / /kangax . gi thub . io/ compat-table/ 

e s 6 / # test-Map. 

9 . 2 . 2 .  Co3AaHlfte nepeoro oro6pa>KeHlftSI 

C03,ll,aTb OTo6p3.)KeHHe COBCeM He Tpy.n.tto. ll:JIH 3TOH u:eJIH CJJY)l(HT BCTpoeHHblH 

KOI-ICTPYKTOP 06oe1<TOB THna Map. PaccMoTpHM B Ka<JeCTBe rrp11Mepa KO,ll, 113 JIHCTHHra 9. 1 6. 

m1crnHr 9. 1 6.  C03A8Hl.1e nepeoro OT06pa>KeHl.1S1 

" Yoshi " } ;   J 

c noMO�blO KOHCTpyKTOpa 

o6beKros rnna Map 

con st  ninj a i s landMap  =  new  Map ( ) ; 

C03A3Tb 0106pa1KeH11e 

const  ninj a l  

{  name : 

const  ninja2 

{  name :  " Hattori " } ;   I c HMeHaMH H11HA3R 

con st  ninj a 3  

{  name :  " Kuma " } ; 

OnpeAemtTb rp11 o6beKra 
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l/acrm., III.  11.cCJteooBa'nue o6wcmoe u ynpa•te'H,ue 'Kooa 

ninj a i s l andMap . set ( ninj a l , 

home i sl and :  " Honshu " ) )  ; 

I  I C03AaTb 

nepBblX  OT06pa11<eH11e 

ABVX 

Anll 

o6beKroe 

ninj a i s l andMap . set ( ninj a2 , 

home I s l and :  " Ho kka ido " ) ) ;  l HHHA3H, 11cno11b3YH MeTOA 0106pa11<eH1111 set ( )  

as sert ( ninj a i s l andMap . get ( ni nj a l )  . home i s l and 

" Honshu " , 

nony4HTb 0106pa11<e

" The  f i r s t   mapping  works " ) ; 

H11e A/Ill nepBblX ABYX 

as sert ( ninj a i slandMap . get ( ni n j a 2 )  . home i s l and 

" Hokka i do " , 

06beKTOB HHHA311 

11cno/lb3Yll MeTOA OT0-

" The  second  mappi ng  works " ) ; 

6pa!KeHl111 get ( )  

I 

as sert ( ninj a i slandMap . get ( ninj a 3 )   ===  unde fined, npoeep111b, 4TO AnH Tperberoo6beKra 

" There  i s   no  mapping  for  the  third  ninj a ! " ) ;   HHHA3R orcyrcreye1 0106pa11<eH11e a s s ert ( ni n j a i s l andMap . s i z e   ===  2 , 

" We ' ve  created  two  mappings " ) ;  I npoeepHTb ABYX 

Ha/IH4He 

o6beKTOB 

OT06pa11<e

HHHA3R, HO He  HHM 

AJIR  AJIR nepBblX 

TpeTbero! 

a s s ert ( ninj a i s l andMap . has ( ninj al ) 

& &   ninj a i s landMap . has ( ninj a2 ) , 

nposepHTb C nOMOl14blO MeTOAa 

"We  have  mappings  for  the  f i r s t   two  ninj as " ) ;   has ( )  , cy114ecreyer 1111 0106pa11<eH11e a s s ert ( ! ninj a i s l andMap . ha s ( ninj a3 ) , 

Anll KOHKpeTHOrO K/ll04a 

" But  not  for  the  t h i rd  ninj a ! " ) ; 

ninj a i s l andMap . delete ( ninj a l ) ; 

a s s ert ( 1 ninj a i s l andMap . ha s ( ni nj al )  

YAanHTb Knl04 113 OT06pa11<eHl1ll 

& &   ninj a i s l andMap . s i z e ( )   ===  1 , 

c nOMOl14blO MeTOAa delete ( )  

" There ' s   no  first  ninj a  mapping  anymore ! " ) ; ninj a i s landMap . clear ( ) ; 

a s s ert ( ninj a i sl andMap . s i z e  

0 , 

I 0106pa11<eH11e c noMOt14b10 

" A l l   mappings  have  been  cleared" ) ; 

nonHOCTblO 

MeTOAa 

0411C

clear  THTb 

( ) 

Cttaqana B ,r1,aHHOM rrpHMepe Ko,r1,a C03,ZJ;aeTCSJ HOBoe 0To6pa)l(ett11e, ,ZJ;Jrn qero BhI-3hrnaeTcSJ BCTpoeHHhIH KOHCTPYKTOp o6neKTOB THrra Map: 

canst  ninj a i s landMap  = new  Map ( ) ; 

3aTeM c03,ZJ;aIOTCJI TPH o6neKTa, rrpe,ZJ;cTaBJISJIOillHX Hl1H,TJ,3JI 11 cooTBeTCTBeHHO Ha-3BaHHhIX ninj a l ,  ninj a2  H ninj a 3 .  c 3TOH u;eJibIO BCTpoeHHhlH MeTO,ZJ; OTo6pa)l(e

HHJI s e t  ( )  Bhl3hIBaeTCJI TaKHM o6pa30M: 

ninj a i s landMap . set ( ninj a l ,  {  home i s land :  " Honshu " ) ) ; B HTOre C03,ZJ;aeTCJI OT06pa)l(eHHe KJIIO'la (B ,ZJ;aHHOM CJIYllae ofrbeKTa ninj a l )  Ha 3Ha11eH11e (B ,ZJ;aHHOM cJir-iae o6neKTa,  HCCYIIIero 11HcpopMau;11IO o po,ZJ;HOM ocTpoBe HHH,l.1;351). l1 aTo ,ZJ;eJiaeTrn wrn nepBhIX ,ZJ;Byx o6neKTOB, ninj a l  H ninj a 2 ,  npe,ZJ;cTaB

JIJ11om11x Hl1H,ZJ;3JI. 

,l(anee fIOJIYllaCTCJI OT06pa)l(eHHe ,ZJ;JIJI nepBbIX ,ZJ;Byx o6neKTOB Hl1H,l.1;3Jl c fIOMOillhlO 

BCTpoemIOro MCTO,ZJ;a OTo6p<l)l{eHHJI get ( ) : 

a s s ert ( ninj a i s l andMap . get ( ninj a l )  . home I s l and  ===  " Honshu " , 

" The  f i rst  mapp ing  works " ) ; 
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TaKttM o6pa30M ,  oTo6p(l)l(eHtte cymecTsyeT ,n:;rn rrepsbIX ,n:syx o6neKTos Hl1HlJ:351, HO He M51 TpeTbero o6neKTa Hl1Hfl:351, IIOCKOJlbKY OH He 6bIJI rrepe,n:aH s Ka'leCTse apryMeHTa MeTOlJ:Y set ( ) . TeKy111ee COCT051Htte OTo6p(l)l(eHI151 IIOKa3aHO Ha pttc. 9.14. 

0T06pait<8Hl'18 

' 

' 

' 

' 

' 

' 

Ninja1 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

name : 

home I s land : 

' ' 

' 

' 

"Yosh i " 

''Hokkaido" 

' ' ' ' ' ' ' ' ' ' ' ' ' 

Ninja2 

' ' ' ' ' 

name : 

home I s land : 

' 

11Hattori" 

' 

"Honshu " 

' ' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

' 

,_ __ -----------------------� 

·- ---- -- -- -- ---- -- - - - -- --- � 

P11c.  9. 14.  Orn6pa>1<eH1.1e  R BJlReTCR  Ko1111eKu,1.1e� 

n a p  "Klll04-3Ha4eH1.1e",  rAe KJll040M MO>KeT 6b1Tb 4TO 

vroAHO - Aa>Ke APvro� o6beKT 

IloMttMO  MeTOlJ:OS  get ( )   l1  s e t  ( ) '  y  K(l)l(ll:Oro  OTo6p(l)l(eHI151  ttMeeTC51  TaIOKe scTpoeHHOe csoH:cTso  s i ze  11  MeTOfl:hI  has ( )  11  del e t e  ( ) .  CsoH:crno  s i z e  coo6-111aeT,  CKOJlbKO OTo6p(l)l(eHI1H C03,n:aHO. B  ,n:aHHOM cJiyqae C03fl:aHO TOJlbKO ,n:sa OT06pa)KeHI151. 

c ,n:pyroH: CTOpOHbl,  MeTOlJ: has ( )  l13Se111aeT,  cy111ecTsyeT Jill OT06p(l)l(eHtte M5I KOHKpeTHOro KJIIO'la: 

n i n j a i s l andMap . has ( ni n j al ) ;  / /   MCTMHa 

n i nj a i s l andMap . has ( n i n j a3 ) ;  / /   no�b 

A MeTo,n: delete ( )  1103soJ15IeT y,n:a.nttTh 3JieMeHThI tt3 oTo6p(l)l(eHtt5I cJie,n:y1011111M 

o6pa30M: 

n i nj a i s l andMap . de l ete ( ni nj a l ) ; 

0,n:HHM 113 OCHOSHbIX rrpttHQHIIOS pa60Tbl c OTo6p(l)l(eHI151MH .HSJI51eTC5I orrpe,n:e

JieHtte MOMeHTa, KOr,n:a KJIIO'll1 OTo6p(l)l(eHI151 OKa3hIBaIOTC51 paBI-JblMI1. PaCCMOTPHM 

3TOT rrpttHQHrr 6oJiee no.11;po6Ho. 

PaseHCTBo KJllO'feM 

EcJitt y sac ttMeeTc51 OllbIT rrporpaMMttposaHtt5I Ha TaKttx Tpa.ll;ttQttOHHhIX 513hIKax, KaK C#, Java ttJitt Python, TO sac MOMeT y,n:ttsttTh Ko,n: 113 rrpttMepa, ,n:eMoHcTpttpyeMoro s JIHCTI1Hre 9 . 17. 
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lfacm'b III.  lfccneaoeauue o6oeKmoe u ynpa•iel-lue iwaa 

n111cntHr 9. 1 7. PaseHCTBO KJllO'fei1 8 OT06pa>KeHlllSIX 

con st  map  =  new  Map ( )  ; 

J location. href AnR non\"leHHR URL 

const  currentLocat ion  =  l ocat ion . hre f ; 

Bocnonb30B3TbCR BCTpoeHHblM CBOMCTBOM 

� 

reKy111ei1 ee6·crpaHHl.lbl 

I 

const  firstLink  = new  URL ( currentLocation ) ; 

C03A3Tb ABe CCblnKH Ha TeKYlllYIO crpaHHLIY 

const  secondLink  =  new  URL ( currentLocat i o n ) ; 

;  I 

map . set ( f i r s t L i n k ,   (  des cript ion :  " f  irstLink" } ) C03A3Tb oro6palKeHHe 

map . set ( s econdLink,  {  des cript i on :  " secondLink" } ) ;   MR 06eHX CCb1noK 

a s sert ( map . get ( f i rstLink) . de s cription 

" fi r stLink" , 

" Fi rst  l i n k   mapping"  ) ; 

.0,nR K31KAOM CCblnKH C03A3· 

a s sert ( map . get ( secondLink )  . de s c r iption ===  " secondLink" ,  ercR ceoe oro6pa1KeHHe, XOTR 

OHH H YK33blB3IOT Ha OAHY 

" Second  l i n k   mapp i ng " ) ; 

H ry !Ke crpaHHLIY 

a s sert ( map . s i ze  ===  2 ,   " There  are  two  mappings " ) ; Ctta'laJia B  Ko1-1.e  rrp11Mepa H3 1rncTttHra  9. 1 7  BcTpoeHHoe CBOHCTBO  locat ion . 

href rrp11Mem1eTCH /.l.JIH  HOJI)''leHHH  URL  TeK)'rn:eH:  Be6-cTpamH.\hI.  3aTeM  c  n0Morn:h10  BCTpoem-ioro  KOHCTPYKTopa  B 1-1.attHOM Ko1-1.e co31-1.aIOTCH  1-1.Ba HOBbIX  o6beKTa nma URL, o6ecrre'lttBaIOrn:nx CChIJIKH  Ha TeK)'II.\YIO crpattmw.  I1oc11e :noro  K<DK/.l.M 

CCbIJIKa CB.H3bIBaeTCJI c COOTBeTCTBYIOII.\HM o6beKTOM ee OIIHCaHH.H. HaKOHeQ ,  B 1-1.att

HOM 1<01-1.e rrposep.HeTC.H rrpaBHJibHOCTb C03/.l.aIU-IblX OT06p<l)l<eHHH (pwc. 9. 15). 

©Key equality in maps 

x 

1 27 .0.0.1 :8080/ninia2e/chapte ... ·;�  =:  i 

•  First link mapping 

•  Second link mapping 

•  There are two mappings 

PHC. 9.15. EC/Jiii BblnO/lHlllTb KOA 1113 fllilCTlllH ra 9. 17, TO  MO>KHO  3aMeTlllTb,  4TO  paseHCTBO  Kflt04ei1  B 

OT06pa>t<eHllllll 33BlllClll T OT paseHCTBa o6beKTOB 

)J,WKe TeM, KTO rrporpaMMHpOBaJI B OCHOBHOM Ha JavaScript, TaKOH pe3YJlbTaT MO

)l{e'f rroKa3aTbC.H HemKH/.l.aHJ-IbIM. Be1-1.h B 1-1.a1-11-10M cJirrae ttMeroTc.H 1-1.Ba ofrheKTa, 1-1.JI.H 

KOTOpbIX C03ll,aIOTC.H ll,Ba pa.3HbIX OT06p<DKeHHJI. Ho o6paTHTe BHHMaru1e Ha TO, 'lTO 

o6a o6beKra THna URL no-npe)l{HeMy y1<a3bIBaIOT Ha 01-1.1-10 w TO )Ke Mecro1-1axo)l{1-1.eHtte TeKyll.\eH  Be6-cTpaHHQbl ,  XOTJI :no H  COBeprueHJ-IO pa3Hbie o6beKTbl.  MO)l(HO 6hIJIO 

6bI ymep)l{;..i:aTb, �ITO npn C03;_J:aHHH OTo6p<DKeHHH o6a 3TH o6beKTa CJie1-1.yeT c�rn·raTb paBHbIMH. Ho B JI3bIKejavaScript He 1-1.onycKaeTCH rreperpy3Ka orrepaQHH paBeHCTBa, H 1103TOMY o6a o6beKTa Bcer,n:a c�mTaIOTCJI pa3HbIMH, ll,<DKe eCJIH y HHX 0/.1.HHaKOBOe 
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eo.a;ep)IHIMOe. ConeeM HHa'-l:e .a;e110 o6eTOHT B .a;pyr11x JI3hIKax, B TOM '-l:HeJie Java H C#, Il03TOMY 6y.a;bTe BHHMaTeJihHbr! 

9. 2.3. nepe6op 3neMeHroe oro6pa>KeH1r1M 

BhIIIIe 6bIJIH on11eattb1 tteK0Toph1e npettM)'lll:eeTna oT06paJKett11if. B •1aeTHOeT11 , Bbl MOI'JIH y6e,n:HTbeJI, '-!:TO OHH eo.a;ep)KaT TOJibKO Te 3JieMeHThl, KOTOpb1e B HHX 6hIJIH 

.a;o6anJieHhI , a B KaqeeTne KJIIO'-l:a MO)l<HO 11enoJih30BaTb Bee, '-!:TO yro.a;tto. Ho HMeeTeJI HeMaJIO .a;pyr11x npeHM�eCTB! 

0To6paJKeHHJI  JIBJIJIIOTeJI  KOJIJieKQHJIMH, H  Il03TOMY HH'-l:TO  He MeIIIaeT BbIIlOJJ

HHTh nepe6op HX aJieMeHTOB B QHKJiax for-of. (HanoMHHM, 'ITO QHKJI for-o f  npH

MeHJIJieJI B npttMepax H3 maBhI 6 ,[(JJJI nepe6opa 3Ha'-l:eHHif, eo3.a;anaeMhIX rettepaTopaMH. )  flpH 3TOM  TaK)Ke  rapaHTttpyeTeJI,  'ITO  3Ha'!eHHJI 6y.a;yT Bb1611paTbeJI  B TOM 

nopJI.a;Ke,  B  KaKoM  OHH .a;o6aBJJJIJIHeb,  qero  HeJib3JI rapaHTttponaTb nptt nepe6ope eno:HeTB o6neKTOB B  QHKJie  for- i n.  PaeeMoTpHM B  Ka'!eeTBe  npttMepa Ko.a; H3 JJHeTHHra 9. 18. 

n111crnHr 9. 1 8. nepe6op 3neMeHTOB OT06pa>KeHlllM 

j C03AaTb HOBOe OT06paJKeHMe raK JKe, 

const  directory =  new  Map ( ) ; ..,_  KaK Mbl 3TO AenanM paHbwe Co3AaTb cnpaeo'!HHK HHHA3A 

d i rectory . set ( " Kuma " ,  " + 8 1   5 2   2 3 7 8   6 4 62 " ) I d i rectory . set ( " Yoshi " ,   " + 8 1   2 6   6 4 6 2 " ) ; 

;  c HOMepaMM HX renelj>OHOB 

d i rectory . set ( " H i r o " ,  " + 8 1   7 6   2 7 7   4 6 " ) ; for ( l et  i tem  o f   d i rectory) { 

nepe6paTb K3lKAblM 3neMeHT cnpaBO'IHHKa 

as sert ( it em [ O J   ! ==  nu l l ,   " Key : "  +  item [ O J ) ; e 411Kne for-of. Ka>KAblii 3neMeHT 

as sert ( it em [ l ]   ! == nul l ,   "Value : " +  item [ l ] ) ;   npeACT3BnAeT co6oii ABVX3neMeHTHblM 

M3CCHB, COAep>Ka�Hii KnlO'I M 3Ha'leHHe 

for ( let  key  of  di rectory . keys ( ) )  { 

a s sert ( ke y   ! ==  nul l ,   " Key : "  +  key ) ; Kn10'IH MOJKHo raKJKe nepe6parb 

a s sert ( di rectory . get ( ke y )   ! = nul l , 

c noMO�bio ecrpoeHHoro 

"Va l ue : "   +  di rectory . get  ( ke y )  )  ;  MeTOAa keys ( )  ... 

for ( va r   va lue  of  directory . values ( ) )  { 

a s sert ( value  ! ==  nul l ,   " Value : "   +  value ) ; 

... a 3Ha'leHHA - c noMO�blO 

ecrpoeHHoro MeTOAa values  ( )  

KaK eJJe.a;yeT H 3  npHMepa KO.a;a B JIHeTHHre 9 . 1 8, eo3.a;aB OT06paJKeHHe, MO)l<HO 

6e3 oeo6oro Tpy.a;a nepe6paTb nee ero aJieMeHThI u;11K11e  f o r- o f ,  KaK noKa3aHo HH)Ke. 

for ( va r   item  of  directory) { 

as sert ( it em [ O J   ! ==  nul l ,   " Key : "  +  item [ O J ) ; a s sert ( it em [ 1 J  ! ==  nul l ,   "Value : "   +  i tern [ 1 ]  )  ; 













31 4 

q acm'b III.  H ccJteooeauue o6r,eKmoe u ynpry•umue 'l(Ooa 

Ha KaJK,UOM mare np1rne,n:eHHOro Bhrn1e UHKJia MhI HMeeM �eJio c �ByxaJieMeIITHhIM 

MaCCHBOM, r�e KJIIO'I IIOMe11JeH B nepBbIH ero aJieMeHT, a 3Ha<JeHHe, IIO.lI)'<JaeMoe H3 

OTo6paJKeHHH cnpaBO'IHHKa - BO BTopoH: . .UIIH nepe6opa Bcex KJI1oqei1: H 3tta•1e1-mi1, co�ep)KaIIJHXCH B OTo6paJKeHHH, MO)l{HO TaK)l{e BOCIIOJih30BaThC.H MeTo�aMH keys ( ) H value s ( ) . 

A Teneph nepeH:�eM K o6cy)J<�eHHIO e11Je o�ttoro HOBOBBe�eHH.H BJ avaScri pt: MJW

JJcecme, .HBJI.HIOIIJHXC.H KOJIJieKUH.HMH yttHKaJihHhIX aJieMeHTOB. 

9.3. MHo>Kec1ea 

DpH pemeHHH MHOrHx npaKTHqecKHX 3�aq npHxo,n:HTC.H HMeTh ,n:eJio c KOJIJieK

UH.HMH unOuBUOJa!L'bU'blX aJieMeHTOB, Ha3hIBaeMhIX M,}{,OJJCecmBaMU, r,u;e BCe aJieMeHTbl OKa3b1Ba10TC.H  pa3HhIMH . .Uo  BBe,u;eHH.H cTatt,u;apTa ES6 tteKoTophie  HMHTaUHH MHO

)l{eCTB npHxo,u;HJIOCh peaJIH30BbIBaTh c IIOMOII!hIO o6hJqHhIX o6beKTOB. B KaqecTBe npHMepa rpy6oi1 HMHTaUHH MHO)l{eCTB pacCMOTPHM K0,11; H3 JIHCTHHra 9. 19. 

JbtcrnHr 9. 1 9. MM111Ta1.4111R MHO>KeCTB c noMO�blO o6beKTOB 

funct i o n   Set ( )  { 

t h i s . data =  { } ; 

t h i s . length  =  0 ; 

I Bocno11b30BaTbCR 

xpaHeHHll 

o6

311eMeHTOB MHOll<eCTea 

beKTOM AJ!R 

Set . protot ype . has  =  funct i on ( item) { 

npoeepMTb, coxpaHeH nH 

return  t ypeof  t hi s . data [ i tem]  ! ==  "undefined" ; y>1<e 311eMeHT B MHOll<eCTee 

} ; 

Set . prototype . add  =  funct ion ( item )  { 

i f  ( ! th i s  . has ( it em) )  { 

thi s . data [ item]  = t rue ; 

Ao6aBMTb 311eMeHT TOllbKO 

B TOM cny'lae, ecnM OH 

this . l engt h++ ; 

orcyrcreyer e MH0>1<ecree 

l ; 

Set . prototype . remove =  funct i on ( i tem)  { 

i f ( t h i s . has ( item ) )  { 

de lete  t h i s . dat a [ i t em] ; 

YAallMTb 311eMeHT, ecnH OH 

thi s . l ength- - ; 

npHcyrcreyer e MH0>1<ecree 

} ; 

const  n i n j as =  new  Set ( ) ; 

n i n j as . add ( " Hattori " ) ; 

n i n j as . add ( " Hattori " ) ; 

I nonb1ra1bc11 

"Hattori A06aeMTb 

" 

311eMeHr 

ABa)l(Abl 

a s s e rt ( ni n j as . has ( " Hattori " )   & &   n i n j as . length npoeepMTb, 6bll1 11M 311eMeHT 

"Hattori• A06aeneH 

" Our  set  cont a i n s   only  one  Hatt o r i " ) ; B MHOll<eCTBO TOllbKO OAMH pa3 
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n i nj as . remove ( " Hattori " ) ; 

assert ( ! n i n j as . has ( " Hattori " )   & &   n i n j as . length  ===  O , I  1t npoeepMTb, Aeiicre1tre11bHO 1111 

" Our  set  i s   now  empty" ) ; 

OH YA311eH 113 MHO>KeCTBa 

YAallMTb MeMeHT "Hattori " 

B rrpHMepe Ko,n;a H3 JIHCTHHra 9. 1 9  rroKa3aHo, KaKHM o6pa30M MHO)l(eCTBa MO)l(HO 

ChIMHTHpoBaTb c  rroMomhIO o6oeKTOB.  B  qacTHOCTH,  o6oeKT  HttcpopMaQHOHHoro xpaHHJIHma dat a  CJIY)l(HT ,ll;JIJ! xpaHeHHJ! 3JICMCHTOB MHO)l(CCTBa, a ,ll;JIJ! o6pa6oTKH 

MHO)l(ecTna orrpe,n;eJIJIIOTCJI TPH MeTo,n;a. TaK, B MeTo,n;e has ( )  rrpoBepJieTcJI, cyme

CTnyeT JIH Y*e aJieMeHT B MHO)l(eCTBe.  MeTo,n; add ( )  ,n;o6aBJIJieT aJieMeHT B MHO)l(e

CTBO TOJihKO B TOM cJiyqae, ecJIH OH OTCYTCTByeT B HeM. A MeTo,n; remove ( )  y,n;a;rneT 

3JieMeHT, Y*e cyll\eCTByIOmHH B MHO)l(CCTBe. 

Ho 3TO ,ll;OBOJibHO rpy6aJI HMHTaQHJ! MHOiKCCTBa, IlOCKOJibKY OHa Il03BOJIHCT xpa

HHTb TOJibKO CHMBOJibHbie CTpOKH H 'IHCJia, HO He o6oeKTbl. A KpoMe Toro, Bcer,n;a cymeCTByeT pHcK ,n;ocryna K cnoiicTBaM o6beKTOB-rrpoToTHnoB. 11MeHHO no 3THM 11p11-

'IHHaM KOMHTeT ECMAScript, OTBeL1a10mHii 3a cTaH,n;apTtt3aQHIO H3hII<ajavaScript, peumJI BHe,n;pHTb MH0:>1cecmoa KaK ccrneprneHI-IO HOBblll THH KOJIJieKQHH. 

M H0>1<ecrsa  OTHOCRTCR  K  CTaHAapry  ES6  R3btKa  JavaScript.  lttx  TeKYUJ.YIO 

nOAAeP»<KY  s  6pay3epax  CM.  no  aApecy  http : I /kangax . gi thub . io/ 

compat - table/es 6 / # test- Set. 

9.3. 1 .  CoaAaHMe nepeoro MHO>Kecrea 

KpaeyroJibHbIM  KaMHeM  C03,ll;aHHH  M HO)l(eCTB  CJIY)l(HT  HOBaH  cpym<QHJI-KOH

CTPYKTOP o6beKTOB THna Set. PaccMoTpHM co3,11;aHHe MHO)l(eCTBa Ha npHMepe Ko,n;a H3 JIHCTHHra 9.20. 

m0tCntHr 9.20. C03A3Hllte MHO>KeCTBa 

:

KOHCTPYKTOPY o6beKTOB Tltna Set MO>KeT nepeAaBaTbCR Macc B· 

npeAH33Ha4eHHblM AITA ltHltl.\lt311H331.\HH 3JleMeHTOB MHO>KeCTBa const  ninj as =  new  Set ( [ " Kuma " ,   " Hattor i " ,   " Yagyu " ,   " Hattor i " ] ) ; OT6poc11Tb 11106b1e Av61111Karb1 31leMeHroe 

a s sert ( ninj as . has ( " Hattori " ) ,  " Hattori  is  i n   our  set " ) ; assert ( ninj as . s i ze  ===  3 ,   " There  are  only  three  n i n j a s   i n   our  set ! " ) ; a s sert ( ! n i n j as . ha s ( " Yoshi " ) ,  " Yoshi  i s   not  i n ,   yet . .  " ) ; Ao6ae11rb HOBb1e 

n i nj as . add ( " Yoshi " ) ; 

311eMeHTbl, e111e 

as sert ( ninj as . has ( " Yoshi " ) ,   " Yoshi  i s   added " ) ; OTCyYCTBYIOU\11e 

B MHO>KeCTBe 

as sert ( ninj as . s i z e  ===  4 ,   " There  are  four  n i n j as  i n   our  set ! " ) ; a s se rt ( ni nj as . has ( " Kuma " ) ,   " Kuma  i s   a lready  added" ) ; nonbtTKa Ao6ae11rb 

n i nj as . add ( " Kuma " ) ; 

3neMeHTbl, y>Ke 

a s sert ( ni n j a s . s i z e   ===  4 ,   "Addi n g   Kuma  again  has  no  e f fect " ) ; I cy111ecreyio11111e B MHO>KeCTBe, Hl14ero 

He A3eT 
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for ( let  ninj a  of  ninj as )  { 

a s sert ( n inj a  ! ==  nul l ,  ninj a ) ; 

nepe6paTb 3/leMeHTbl MHO>Kecrea 

} 

I a L!MK/le for-of 

B ,11;aHHOM rrpttMepe KO,[l;a HOBOe MHO)KeCTBO ninj a s ,  KOTopoe 6y,11;eT co,11;ep)[<aTb HH,[l;HBHtJ:Ya.JibHbie  HMeJ-Ia  HHH,[1;351,  C03,[l;aeTC51  c  llOMOII}bIO BCTpoei-rnoro  KOHcrpyK

Topa  o6beKTOB Tttrra  S e t .  Ec;m  He  nepe,11;aTb  aToMy KOHCTPYKTopy  Hm<aKHx apry

MeHTOB, TO 6y,11;eT co3,11;aHo nycToe MHO)KeCTBo. KpoMe Toro, l.(am-10My KOHCTPYKTopy MO)KHO rrepel.(aTb MaCCHB, npe,11;Ha3HaqeHHbIH lVJ51 rrpe,11;Bap11TeJibHOI'O 3allOJIHeHH51 

MHO)KeCTBa, KaK llOKa3aHO B CJietJ:YIOIIJeH CTpoKe KO,[l;a: 

new  Set ( [ " Kuma " ,   " Hatt o ri " ,   " Yagyu " ,   " Hattor i " ] ) ; KaK  ynoMHHaJIOCb  paHee,  MHO)KeCTBa  51BJI51IOTCJI  KOJIJieKQHJIMH  YHHKaJihHhIX 

aJieMeHTOB, a HX OCHOBHOe Ha3HaqeHHe - HCKJIJOqHTb coxpaHeHHe ,11;y6JIHKaTOB 3K-3eMI1JI51pOB o,11;Horo 11  Toro )Ke o6beKTa.  B ,11;aHHOM cJiytiae aTo  031-rn�iaeT,  tITO  np11 

llOllbITKe l.(Ba)K,[l;bI  coxpaHHTb CHMBOJibHYIO CTpoKy  " Hattori II  OHa ,11;06aBJI5IeTC5l  B 

MHO)[(eCTBO TOJibKO 0,[l;HH pa3, 

.ll:JIJI  Ka)KtJ:Oro  MHO)Kecrna l.(OCTyneH  QeJibIH  p51,11; MeTOtJ:OB.  HanpttMep, s MeTo,11;e has ( )  nposep51eTC51, co,11;ep)KHTC5l JIH yKa3aHHblH aJieMeHT B MHQ)KeCTBe: ninj as . has ( " Hattori " )  

MeTo,11; add ( )  c;1y)KHT ,n:;rn ,n:o6aBJieHH51 YHHKaJibHbIX aJieMeHTOB s MHO)KeCTBO: ninj as . add ( " Yoshi " ) ; 

EcJIH )Ke  Tpe6yeTC51  Bbl51CHHTb,  CKOJibl<O 3JieMeHTOB co,11;ep)KHTC}J  B  MHO)[(eCTBe, TO MH 3TOt'I QeJIH MO)[<HO BCer,n:a BOCIIOJib30BaTbC51 CBOHCTBOM s i ze. 

Ilo,n:o6HO  OT06pa)KeHH51M  H  MaCCHBaM,  MHQ)Kecrsa 51BJI51IOTC51  KOJIJieKQH51MH, a cJie,11;0BaTeJihHO, 11x aJieMeHThI MO)[(HO nepe611paTb B QHKJie  for-of, KaK noKa3aHo Ha p11c.  9. 1 6 ,  3JJeMeHTbl BCer,11;a nepe611pa10TC5l  B TOM nop5I,11;Ke,  B KaKOM  OHM 6bIJIH 

,11;06aBJieHbI B MI-IO)KeCTBO. 

®Creating sets 

x 

•  Hattori  is in our set 

•  There are  only three ninjas in  our  set! 

•  Yoshi is not in, yet.. 

•  Yoshi  is added 

•  There are four ninjas in our set! 

•  Kuma is already added 

•  Adding  Kuma again has no  effect 

•  Kuma 

•  Hattori 

•  Yagyu 

•  Yoshi 

PHc. 9.16.  KaK  noKa3blBaer Bb1no11HeH111 e  KOAa  1113 11VtcrnHra 9.20, 3/leMeHTbl nepe6VtpalOTCR B TOM nopRAKe, B KaKOM OHlll 6bl/lV1 A06aBll€Hbl B MHO>K€CTBO 
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l'haK,  paCCMOTpes OCHOBbI opraHH3aIU111  MHQ)I<eCTB,  06cy,ll,11M  HeKOTOpbre Ha1160Jiee yIToTpe6ttTeJihHhie oITepau1111  Ha,ll, MHO)KeCTBaM11: 06'he,ll,11HeH115I,  ITepeceqe

HHJI H pa3HOCTI1. 

9 . 3 . 2 .  06'beAMHeH1r1e MHO>KeCTB 

B pe3y;rhTaTe 06he,ll,HHeH11.H MHO)KeCTB A H  B 06pa3yeTc.H Hosoe MHO)KeCTBO, co

,ll,ep)l<aliiee YI-II1KaJibHbie 3JieMeHTbI o6ottx HCXO,ll,HblX MHO)KeCTB: A H  B. no OITpe;�e

JieHHIO , Ka)l{,ll,bIH 3JieMeHT MO)KeT ITPHCfTCTBOBaTb B HOBOM MHO)KCCTBe TOJibKO O,ll,HH 

pa3. B KO,ll,e H3 JIHCTHHra 9.21 ,ll,eMoHcrpttpyeTC51 HarJI51,!l.HbIH ITPHMep 061,e,ll,11HeHH5I 

,!1.Byx MHO)KeCTB. 

JllitcrnHr 9 . 2 1 . 06beAl/IHeH111e MHO>KeCTB c �enblO cnl/ISIHlllSI 3neMeHTOB KonneK�llli.1 A3HHblX 

'  . 

� C03AaTb MattHBbl ninjas 11 samurai. 

06par11re BHl1MaH11e, '!TO MMR Hattori 

HOCMT KaK HMHA3R, raK M caMypaii 

con st  ninJ as  =  [ " Kuma " ,   " Hattor i " ,   "Yagyu" ] ; con st  samurai =  [ " Hatt ori " ,   " Oda " ,   " T omoe " ] ; c03AaTb Hoeoe MHO>Kecreo 

BOMHOB 113 ABYX MCXOAHblX 

con st  wa rriors  =  new  Set (  [ . . . ninj a s ,   . . .  samura i ]  )  ; MHO>Kecre HMHA3R M caMypaee 

as sert ( warriors . has ( " Kuma " ) ,  " Kuma  is  here " ) ; as sert ( warriors . has ( " Hattori " ) ,   "And  Hat tor i " ) ; Bee H11HA3R 11 taMypaM 

assert ( warriors . has ( " Yagyu" ) ,   "And  Yagyu " ) ; BKlllO'leHbl B HOBOe 

assert ( warriors . ha s ( " Oda " ) ,   "And  Oda " ) ; MHO>KeCTBO BOMHOB 

ass ert ( warriors . has ( " Tomoe " )  ,  "Tomoe ,   last  but  not  l east " ) ; ass ert ( warriors . s i ze  ===  5 ,   " There  are  5  warriors  in  tota l " ) ; Ay6nMKaTbl B HOBOM MHO>Kecrse OTtyTCTBYIOT. Iii XOTR MMR Hattori npMcyrcrsyer B o6oMX 

MHO>Kecrsax HMHA3R M taMypaeB, B HOBOe MHO>KeCTBO OHO BKnlO'leHO TOnbKO OAMH pa3 

CttaY:a;ia  B  ,ll,aHHOM  rrpttMepe  KO,!l.a  C03,!l.aIOTC51  MaccttBbI  n i n j as  11  s amur a i . 

06paTHTe BHHMaHHe Ha TO, 'ITO BOHH ITO HMeHH H a t t o r i  Be,!l.eT ,ll,OBOJibHO aKTHB

HbIH  o6pa3  )1{113HH:  ,!1.HeM  OH  caMypati,  a  HO'Ib!O  - HHH,ll,351.  A  TeITepb  ,!1.0ITYCTHM , 

'ITO Tpe6yeTC51 C03,!l.aTb KOJIJieKumo JIIO,ll,eH,  KOTOpbIX MQ)KHO ITPH3BaTb J(  opy)l(mO, eCJIH  COCC,ll,HHH ,ll,aHMe  (T.e.  MeCTHbIH cpeo,ll,aJI)  peurnT,  'ITO  ero  BJia,ll,eHirn CJie;�osa

JIO  6bI  HCMI-roro  pacrnttpttTb.  ,UaJiee  B  ,ll,aHHOM rrpttMepe C03,ll,aeTC51  HOBOe  MHO)l(e

CTBO warrio r s ,  BJ(JIIO'IaIOn�ee B ce6.H  ttMeHa scex HttH,ll,351 11 caMypaen. I1 xoT51 HM.H 

Hattori ITpttcyTCTByeT B o6ettx HCXO,ll,HbIX KOJIJieKQl151X,  B I-IOBYIO  KOJIJieKl�I1IO OHO 

6y,ll,eT BKJIIO'ICHO TOJibKO O,ll,HH pa3. TaKHM o6pa30M, Ha rrptt3bIB MCCTHOro cpeo,ll,aJia OTKJIHKHeTC51 TOJibKO O,ll,HH BOHH  ITO HMeHtt Hattori. 

B ,ll,aHHOM c;ryqae o6be,ll,ttHeHnoe MHO)l(CCTBO BbU'JIJI,ll,HT tt,ll,eaJihHO! HaM He HY*

HO  OTCJie)KHBaTb  spyqHy10,  H.aXO,ll,HTCJI  JIM  a.JieMeHT y)l(e  B  MHO)KeCTBe,  IIOCKOJibJ<Y 

aTa onepaUHJI BbIIIOJIH51CTC51 MHO)l<CCTBOM aBTOMaTH'IeCKH. ,ll;JIJI  C03,!l.aHHJI HOBoro MHO)KeCTBa rrp11MeH5leTc5I onepaUHJI pacrn11peHH5I  [ • • •  ninj as ,  . . .  s amurai ]  (cM. 

many 3) ' c llOMOliibIO KOTopoti 06pa3yeTCJI HOBbIH MaCCHB, CO,ll,ep)KaliIHH HMeHa scex I-IHH,ll,351 H caMypaeB. JI106onbITHO, 'ITO HM51 Hattori npHCfTCTByeT B HOBOM MaCCHBe 

,ll,Ba)l{,ll,bI. Ho 1<01',ll,a aToT Macc11s 1-iaK01-1eu nepe,!1.aCTCJI KOHcTpy1<Topy o6bCKTOB Tttna 
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l/acm'b III.  HcCJu:aoeauue 06'0e1Cmoe u ynpo1u:nue iwaa 

S e t ,  B o6ne,11;HHeHHOe MHO)l(eCTBO HMSI Hattori BKJIIOqaeTCSI TOJlhKO 0,1l;HH pa3, KaK 

IlOKa3aHO Ha pHc. 9. 17. 

nin j as= [ ''Kuma '' ,  '' Hatt o r i '' ,   " Yagyu'' J 

samura i = [ " Hattori11,  "Oda " ,   "Tomoe " J  

C03A8Tb AB8 

"Kuma" 

'1 Hatto r i " 

"Yagyu" 

"Hatto r i " 

"Oda" 

11Tomoe" 

M8CClllB8 

ninjas 

samurai 

06beAlllHlllTb lllX 

B OAlllH MaCClllB c no-

11 Kuma 11 

"Hattor i " 

"Yagyu" 

" Hattor i " 

"Oda " 

"Tornoe" 

MOlJ.lblO onepa4111111 

pacw111peH11111 

[ ... ninj as,  ... samura i ]  

new  Set ( [  ... n i n j a s ,   ... samura i ] ) 

C03A8Tb MHO>KeCTBO 1113 

o6beAl!IHeHHOro M8CClllBa . 

np111 3TOM Bee Ay6nlllK8Tbl 

''Kuma" 

11Hatt ori 11 

"Yagyu" 

"Oda " 

"Tomoe" 

6yAYT YA8neHbl! 

PHC. 9.17.  B o6beA"1HeHHblX MHO>+<ecrsax coxpaHA IOTCA 3/leMeHTbl 1-13 1-!CXOAHblX KOll!leKL\"11;\, HO 6e3 

Av6111-1Karos 

9.3.3. nepeCel.feHllle MHO>KeCTB 

Tiptt nepece<JeHHH ,a:syx MHO)l(eCTB, A H  B,  C03,11;aeTC5I HOBOe MHO)l(eCTBO, co,11;ep

)l(aJ1.1,ee aJJeMeHThI,  06J1.1,tte )J.JJSI o6ottx HCXO)J.HhIX MHO)l(eCTB A H  B.  TaK, B npHMepe KOf-(a H3 JIHCTHHra 9.22 ,11;eMOHCTpHpyeTC5I, KaKHM o6pa30M MO)l(HO HaHTH HHH,11;35!, KOTOpbie 5IBJl5IIOTC5I Tal()l(e caMypaSIMH. 

JlMCntHr 9.22. nepeCe'feHMe MHO>KeCTB 

const  ninj as =  new  Set ( [ " Kuma " ,  " Hattor i " ,   " Yagyu" ] ) ;   OpeepantTb MHO>KeCTBO B MaCCMB 

const  samura i =  new  Set ( [ "Hattori " ,   " Oda " , c noMOll.\blO onepa4MM pacwMpeHMR, a 3aTeM Bbl3BaTb MeTOA 

const  ninj aSamura i s   = new  Set ( 

filter ( )  , 1.1ro6b1 coxpaHMTb 

[ . . .  ninj as ]  . fi lter ( ni n j a   =>  samurai . ha s ( n i nj a ) ) B HOBOM MHO>Kecree TO/lbKO TeX 

)  ; 

HMHA3R, KOTOpble npMcyrcreyior 

M e MHO>Kecree samurai 

a s sert ( ninj aSamura i s . s i ze  ===  1 ,   " There ' s   only  one  ninj a  samurai " ) ; ass ert ( ninj aSamura i s . has ( " Hattori " ) ,  "Hattori  is  his  name " ) ; 06lll,HH 3aMbICeJI K0,11;a H3 JIHCTHHra 9.22 COCTOHT B TOM ,  qTo6hI C03,11;aTb HOBOe MHO)l(eCTBO, co,11;ep)l(aI.Qee TOJlbKO Tex HMHJJ:35I, KOTOpbie 5IBJl5IIOTCJI Tal()l(e caMypaSI

MH. c 3TOH 1-(eJJbIO Bhir0,11;HO HCilOJlb3YeTCJI MeT0,11; f i l t e r  ( )  o6pa6oTKH MacornoB, B 

KOTopoM, KaK ynoMHHaJJOCh paHee, co3,a:aeTcJI HOBbIH Macc11s, co,11;ep)l(aJ1.1,11:H TOJJhKo Te aJJeMeHThI, KOTOpbie y,11;0BJ1eTsopSIIOT onpe,11;eJ1eHHOMY KPHTepHIO. B ,11;aHHOM CJIY

'Jae KpH'repHH 3aKJIIOqaeTCJI B TOM, qTO HHH,11;3JI ,11;0Jl)l(Hbl 6hITh Tal()l(e CaMYPaJIMH, T.e. 

npMCYTCrBYIOT He TOJlhKO B MHO)J<eCTBe ninj a s ,  HO H B MHO)l(eCTBe s amurai .  A no

CKOJlbKY MeTOJJ: f i l t e r  ( )   MO)l(HO npttMeHJITb TOJlhKO K MaCCHBaM, TO MHmKeCTBO 

n i nj a s  npeo6pa3yeTcJI B MaccttB c noMo�hIO cJie-11:YI011�ei:i onepaQMH pacurnpeHHJI: 

[ . . . ninj a s ]  
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11, HaKOHeu,, B paccMaTp11saeMOM 3,ll;eCb np11Mepe KO,ll;a nposepsreTC.H, 'ITO B HO

BOM MHO)l(eCTBe HaxO,ll;HTC.H TOJibKO O,ll;HH HHH,ll;3.H, IWTOpbltt .HBJrneTCJl. TaIOKe CaMYpaeM. l1 aToro Macrepa ua see pyrm 30BYT Hattori . 

9.3.4. Pa3HOCTb MHO>Kecre 

Pa3HOCTb ,nByx MHO)f(eCTB A H B co,nep)l(ttT Bee aJieMeHTbI, 11Me10III;11ecJ1. BO MHO)f(e

CTBe A,  HO OTCYTCTByroIII;tte so MHO)f(eCTBe B.  HeTpy,nuo ,nora,naThCJJ., 'ITO onepau,mr pa3HOCTH  noxo)l(a  Ha  onepau,mo  nepeceqeHH5l,  3a 11ou110•1e1rneM o,nHott  ne6oJib

IIIOtt, 1-10 oqeHb cyIII;eCTBeHHOtt pa3Hl1IJ.bI. B np11Mepe Ko1..1;a 113 JIHCTl1Hra 9.23 ,neMOHcTpttpyeTcJJ.,  KaK Bbl5IBHTb HaCT05IIII;HX HHH,ll;35l, KOTOpbie He cJiy)f(aT no COBMeCTl1-TeJibCTBY CaM}'pa5IMH. 

Jh1cTi.tHr 9.23. Pa3HOCTb MHO>KeCTB 

const  n i n j a s =  new  S et ( [ " Kuma " ,   " Hattori " ,   " Yagyu " ] ) ; const  samurai =  new  Set ( [ " Hattori " ,   " Oda " ,   " Tomoe " ] ) ; const  pureN i n j a s   = new  Set ( 

[ . . .  n i n j as J  •  f i l t e r  ( ninj a  =>  1  samura i . has ( ni n j a )  ) .,__ HaMAll pa3HOCTb MHO>Kecre, MO>KHO 

BblllBIUb rex HllHA3ll, KOTOpble 

)  ; 

He llBnlllOTCll caMypallMll ! 

a s sert ( pureN i n j as . s i z e   ===  2 ,   " There ' s   only  one  n i nj a  samura i " ) ; a s sert ( pureN in j as . has ( " Kuma " ) ,   " Kuma  i s   a  t rue  n i nj a " ) ; a s s ert ( pureN inj as . has ( " Yagyu " ) ,   " Yagyu  i s   a  t rue  ninj a " ) ; l.JTo6bI Bbl5IBl1Tb Tex HHH,ll;3Jl., KOTOpb1e He 5IBJIJl.IOTC.H caMypa5IMl1, B ,naHHOM KO,ll;e 

,ll;OCTaToqHo 6hIJIO nocTaBHTb 3HaK BOCKJII1U,aHH.H ( ! ) nepe.n Bbipa)l(eHl1eM samurai . 

has ( ninj a )   no cpam-1eHmo c KO,ll;OM 113 JII1CTHHra 9.22. 

Pe3IOMe 

Tio,nse,neM KpaTKHtt HTor ToMy, qTo Bbl Y3HaJIH H3 aToii rnaBhI. 

•  Macc11BbI .HBJI.HIOTC5l cneu,HaJibHb!M THnoM o6oeKTOB, B KOTophrx noMep)f(tt

BaJOTC5l CBOttCTBO l ength H npoTOTHn Array .  prototype. 

•  HoBble Macc11Bbl MO)f(HO co3,naBaTb c  noMOIII;bJO mnepaJia Maccttsa ( [ ]  ) 11JIH 

nyTeM BhI30Ba BCTpoeuttoro KOHCTPYKTopa o6beKTOB Tttna Array. 

•  Co,nep)f(11Moe Maccnna MO>KHO  s11,nott3MeH11Tb,  ttcnoJih3Y.H  pR,n nepeq11cJieHHbIX HH)f(e MeTO,ll;OB, noMep)l(11BaeMbIX B o6beKTax MaCCl1BOB. 

BCTpoeHHble MeTO,ll;bI push ( )  H pop ( ) , ,no6aBJrn10III;11e H y,na;rnroIII;tte aJie

MeHTbI B KOHU,e MaCCHBa. 

BCTpoeHHhie  MeTO,ll;bI  s h i f t  ( )  11  unshi ft ( ) ,  ,no6aBJI.HJOIII;11e  H  y,naJI.HIO

III;11e aJieMeHTbl B HaqaJie Macorna. 

BCTpoeHHbitt MeTo,n  s p l i ce ( ) ,  ,no6aBJimoIII;11i1 11 y,naJimoIII;Htt aJieMeHTbl B npott3BOJibHblX Mecrax Macorna. 
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qacrn'b III.  HcCJU:aoem-1,ue o6oeKrnoe u ynpa•teuue Koaa 

•  .IJ:m1 Bcex MaCCHBOB IlOMep)KHBaIOTC51 CJ1e,izyromHe IlOJie3Hbie MeT0/1:bl. 

MeT0/1: map ( ) , co3;:i:a1omHH: HOBblH MaCCHB Ha OCHOBe B03BpamaeMblX 31-Ia

•IeHHH H3 cpyttKU,HH o6paTHOro Bbl30Ba M51 KmK;:i:oro 3JieMeHTa. 

MeT0/1:hI every ( )  H some ( ) ,  orrpe;:i:e;rnromHe, y;:i:oB11eTBOpHIOT ;m  orrpe;:i:e-11eHHOMy KPHTepHIO Bee HJIH HeK0Topb1e aJieMeHTbI MaccHBa. 

MeT0/1:hI find ( )  H f i l t e r  ( ) ,  BhWBJIH10m11e aJieMeHTbI MaccHBa, y;:i:osJieT

BopH10m11e orrpe;:i:eJieHHOMy KpHTepHIO. 

MeTo;:i: sort ( )  , copTHpy10m11H: MaccHB. 

MeTo;:i:  reduce ( ) ,  arperHpyromHH:  see aJieMeHTbI  MaccHBa B e;:i:HHCTBCH

Hoe 3HaqeHHC. 

•  BcTpoeHHhie MCT0/1:bl o6pa6oTKH MaCCHBOB MO)KHO ucrroJib30BaTb rroBTopHo rrpu  peaJIH3aU,HH  co6CTBCHHblX  o6beKTOB,  51BHO 3a;:i:aBaH  KOHTCKCT  Bbl30Ba KOHKpen-mro MeTo;:i:a c rroMomhro MeTo;:i:a call ( )  HJIH apply ( ) . 

•  0To6pa)KeHH51 H CJIOBapH 51BJIHIOTC51 06bCKTaMH, co;:i:ep)KamHMH Ha6opb1 KJIIOqeH: H COOTBeTCTBy10m11x HM 3HaqeHHH. 

•  06beKTbl B JavaScript HerrpHI'0/1:Hbl 11:JIH C03;:i:aHH51 OTo6pmKCHHH, TIOCKOJlbKY B 

KaqecTBC KJIIOqeH: MOI)'T CJIY*HTb TOJlbKO CTpOKOBbIC 3Ha'ICHHH H BCCI')J,a cyme

CTBYCT pHcK ;:i:ocryna K CBOHCTBaM rrpoTOTHTIOB.  BMecTo  aToro MH co3;:i:attHH 

OT06pa)KCHHH Jiyqme BOCflOJlb30BaTbC51 BCTpoeHHOH KOJIJICKU,HCH nma Map. 

•  0To6pa)J(CHHH 51BJl5IIOTC51 KOJIJICKQH51MH, 11 TI03TOMY HX 3JICMCHTbI MQ)KHO rrepe611paTb B u11KJ1e for-of. 

•  Mtto)J(eCTBa HBJIHIOTCH KOJIJICKU,HHMH YHHKaJihHhIX aJieMeHTOB. 

Ynpa>KHeHMSI 

1 .   KaKHM OI<a)J(CTCH co;:i:ep)J(HMoe MaccHBa samurai  nocJie BblfIOJIHCHHH cJie.n:yromero cpparMeHTa Ko;:i:a? 

canst  samura i =  [ " Oda " ,   " T omoe" ] ; samurai [ 3 ]   =  " Hattori " ; 

2.  KaKHM OKa)J(eTcH co;:i:ep)J(HMoe MaccHBa ninj as rrocJie BbIIlOJIHCHHH cJie.n:yromero cpparMeHTa Ko;:i:a? 

canst  nin j a s =  [ ] ; 

ninj a s . push ( " Yoshi " ) ; 

ninj as . unsh i ft ( " Hattori " ) ; 

ninj as . length  =  3 ; 

ninj a s . pop ( ) ; 
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3.  KaKHM oKa»<eTcJI co.n:ep)I<IIMOe Macorna s amurai nocJie Bbmom-1emu1 cJie.n:y101.Qero cpparMeHTa Ko,n:a? 

const  samurai =  [ ] ; 

samurai . push ( " Oda " ) ; 

s amurai . unshi f t  ( " Tomoe " ) ; 

samurai .  spl ice ( 1 ,   0 ,   " Hattori " ,   "Takeda " ) ; s amurai . pop ( )  ; 

4.  LfTO  OCTaHeTC51  B nepeMeHHbIX f i r s t ,  s e cond l1  thi rd IlOCJie  BbIIlOJIHeHHJI cJie.n:y101.Qero cpparMeHTa rw,n:a? 

const  ninj as =  [ { name : " Yoshi " ,   age :  1 8 ) , 

{ name : " Hattor i " ,   age :  1 9 ) , 

{ name : " Yagyu " ,  age :  2 0 ) ] ; 

const  f i r s t =  ninj as . map ( ninj a  => ninj a . age ) ; const  second  =  first . fi l t e r ( a ge  =>  age  %  2  ==  0 ) ; const  third =  f i r s t . reduce ( ( aggregate ,  i t em )   => aggregate +  item,  0 ) ; 5.  LfTo OCTaHeTC51 B nepeMeHHbIX first M second IlOCJie BbIIlOJIHCHH51 CJle/.zyio-1.Qero cpparMeHTa Ko,n:a? 

const  ninj as =  [ {   name :  " Yosh i " ,   age :  1 8   } , 

{  name :  " Hattor i " ,   age :  1 9   } , 

{  name :  " Yagyu " ,   age :  2 0   } ] ; 

const  f i r s t =  ninj as . some ( ninj a  => ninj a . age %  2  ==  0 ) ; const  second =  ninj a s . every ( n inj a  => ninj a . age %  2  ==  0 ) ; 6.  KaKHe H3 np11Be,n:eHHbIX HH)Ke yrnep)K,n:em1:i1: npoi1.n:yr? 

const  samuraiCl anMap  = new  Map ( ) ; 

const  samura i l  

name :  "Toyotomi " } ; 

const  samur a i 2  

name :  " Takeda " } ; 

const  samura i 3  

name :  " Aki yama " } ; 

const  oda  =  {  clan :  " Oda" } ; 

const  t o kugawa  =  {  clan :  " Tokugawa " } ; 

const  t a keda  = { cl a n :   " Takeda " } ; 

samuraiCl anMap . set ( samurai l ,   oda ) ; 

samura iClanMap . set ( samurai 2 ,   tokugawa ) ; 

samura iClanMap . set ( samura i 2 ,   t akeda ) ; 

a s sert ( samura iClanMap . s i z e   ===  3 , 

" There  are  three  mappings " ) ; 

a s sert ( samura iClanMap . has ( samura i l ) , 

" The  f i rst  samura i  has  a  mapping " ) ; 

a s sert ( samura iClanMap . has ( samura i 3 ) , 

" The  third  samura i  has  a  mapping " ) ; 
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Cfacm'b III.  HcCJleaoeauue o6'0eKmoe u ynp(Jlteuue Koaa 

7.  KaKHe H3 npnBeiJ:CHHbIX HH)J(e YTBep)J(IJ:CHHH npoiflJ:YT? 

const  samurai =  new  Set ( " Toyotomi " ,   " T a keda " ,   "Akiyama " ,  " Aki yama " ) ; as sert ( samurai . s i z e  

4 ,   " There  a r e   four  samurai  i n   t h e   set " )  ; samurai . add ( "Aki yama " ) ; 

as sert ( samura i . s i ze  ===  5 ,   " There  are  f ive  samurai  i n   t he  set " ) ; as sert ( samurai . has ( " T oyotomi " ,   "Toyotomi  i s   i n ! " )  ; as sert ( s amurai . has ( " Hattori " ,   " Hattori  i s   i n ' " ) ; 







B  aTor.1  rnaae ... 

•  OcHOBHbie CBe/(eHmI o perym1p,R1>JX n1i1pa){{e1p·ulx 

•  K0Mnmmp0Bam1e peryJU1pttl>IX Bb1p�eHllli  . '.. , 

., 

•  <l>ttKca1vu1 pe3yJibTaTOB c IlOMOIQbIO peryJUipHblX Bbip�eHJrM  ' 

•  PemeHHe <1acTo BcrpeqaJOm;uxca 3a;n:aq c noMoitibIO 

perymipHblX Bblp�eHMH 

oe3  peryJI.HpHbIX  Bblp�eHHH  TPY.ll:HO  o6ottTHCb  B  pa3pa6oTKe  COBpeMeHHOro nporpaMMHoro o6ecneqeHH51. H xoT.H MHor11e pa3pa6oTqlfKH MOryT cqacTJIHBo npo

:/IUITh, He nptt6eraa K peryJIRpHbIM Bblp�eHH.HM, HCKOTOpbie 3a,n:aq11 nporpaMMttpo

BaHHJI I-Ia JavaScript 6e3 HHX 113.Hll�HO pemHTb HCJih3.H. 

oe3ycJIOBHO, o,n:HH H Te )Ke 3a,ZJ;a'm MO:>KHO peutaTb no-pa3HoMy. Ho 3aqacTyIO noJIcTpattm�hl  KO,ZJ;a  MO:/KHO  3aMeHHTb o,n:HOH  CTpOKOH,  npttMeH.HJI Ha,n:Jie:/Kam;HM o6pa30M  peryJIRpHbie  Bblp�eHHJI.  iloaTOMY BC51Kl1H,  CTpeMJll�lfHCJI  CTaTb  HaCTOJllll;HM 

MacTepoM  nporpaMMttpoBaHH.H  na JavaScript,  ,n:oJI:>KeH BKJIJOqHTh peryJiapHbie BbIp�eHHJI B apceHaJI CBOHX cpe,n:CTB. 

Perym1ptthre Bbip�e1-rna ynpom;aIOT npor�ecc pa3611ermJ1 CHMBOJibHhIX crpoK Ha OT/(CJibHble 'laCTH H IlOHCKa B HHX ttmpopMa�lflf. B KaKy10 6hl 113 OCHOBHbIX 6tt6JI110-TeK JavaScript Hlf 3al'JI51HYTh,  Be3,n:e MO){{HO o6Hapy:>KHTh,  'ITO pery;rnpHbIM Bbipa){{e

HH.HM OTBO,Zl;HTCJI rnaBeHCTByrom;aa poJih B peureHHH c;1e.n:y10m;11x 3a/(aq, 

•  Ma1-111nyJII1 p0Batt11e cTpoKaMH HTML-,n;oKYMeHTa. 

•  061-1apy){{e1-Itte  HenOJIHblX  ceJieKTOpOB  B  Bbipa){{eHHJIX  c  HCilOJih30BaHHCM 

CSS-ceJieKTopoB. 
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T/acm'b III.  Hwzeooem-iue 06r,e1Cmoe u ynpa•1,euue xooa 

•  Onpe;:i:eJiem1e 11MeH11 KOHKpeTHoro KJiacca y aJieMeHTa . 

•  CTpoBepKa ;:(OCTOBepHOCT11 BBO;:J:11MbIX ;:J:aHHbIX. 

•  I1 MHoroe ;:i:pyroe ... 

CoeeT 

,ll,11R  os11aAeH1t1R  pery11RpHblM1t1  Bb1 pa>1<eH 1t1RM1t1  rpe6yerrn  HeMa11aR  npaKrnKa.  Oneparns H o   n oynpa>KHRTbCR  Ha  n p1t1Mepax  pery11RpHblX  Bblpa>t<eHIAH  MO>KHO,  HanplA

Mep,  Ha  se6-cai:lre  JS  Bin  (http : / / j sbin . com/ ?html , output).  ,ll,sa  APYrnx  se6-cai:lra,  Test  Page  for  J avaScript  (ht tp : I /www . regexplanet . com/ 

advanced / j ava s c r ipt / index . h tml ) 11 regex101 ( h t t p s : / /www . rege x l 0 1 . 

com/ # j ava s c r ip t ),  nocBRUJ,eHbl  n posepKe  pery11RpHblX Bb1pa>1<eH1t1H  B  oneparn s

HOM  pe>1<11Me.  Oco6eH H O  no11e3eH  A11R  Ha41t1 Ha 10w,1t1x se6-cai:lr regex101,  nocKO/lbKY 

Ha HeM aBTOMaT1t14eCKIA <j>opMIA PYIOTCR noRCHeHIAR u,e11eBblX pery11RpHblX Bblpa>t<eHIAH. 

3HaeTe n111  Bbl? 

KorAa  c11eAver  OTAaBaTb  n peAnOYTeH11e 11 1Arepa11y  HaA o6beKTOM  pery11RpHoro  Bblpa>t<eH IA R ? 

4ro raKoe "111AnKoe" cosnaAeH1t1e IA  KaK OHO aKTIABIA31ApyercR7 

4eM orn114aercR cosnaAeHIAe n p lA 1Acno11b30BaH 1A 1A  r1106a11bHoro IA Her1106a11bHOro pery11RpHoro Bb1pa>t<eH1AR? 

I1TaK, Ha•rneM paccM0TpeH11e perym1pttb1x Bbip(l)l(eH11i1 c npocToro np11Mepa. 

1 0. 1 . AocTOMHCTBa perynS1pHblX Bb1pa>KeH1t1M 

.LI:onycTHM ,  Tpe6yeTC51 y6e;:i:HTbC51, '!TO CllMBOJibHaJI CTpoKa, BBe;:i:eHHaJI B cpopMe, 3anOJIHJieMoi1 noceTHTeJieM Be6-cai1Ta, cooTBeTCTByeT npmrnToMy B ClllA cpopMary no'!TOBoro Ko;:i:a, cocTOJII1IeMY H3 ;:i:eBJITH Q11cf>p. BceM )l{HTeJIJIM ClllA H3BecTHO, '-ITO 

nO'-ITOBoe Be;:i:oMcTBO 3Toi1 cTpaHbI He JII0611T IIIYTOK 11 KaTerop11qecK11 HacTa11BaeT 

Ha TOM ,  '!T06b! IIO'!TOBbIH KO;:( (11JI11 TaK Ha3bIBaeMbIM IIO'-ITOBbIH 11H;:J:eKc) COOTBeT

CTBOBaJI CJie;:J:yI011IeMy KOHKpeTHOMY cpopMary: 

9 9 9 9 9 - 9 9 9 9  

r;:i:e  9  - ;:i:eCJIT11'!Ha51 Qttcppa.  3TOT cpopMaT COCT011T 113  mIT11  ;:i:ecJITH'-IHbIX QHcf>p, 

;:i:ecp11ca 11 e11Ie qeTb!pex ;:i:ecRTH'!HbIX Q11cf>p. EcJIH yi<a3aTb Ha KOHBepTe c ll11CbMOM 

HJIH ynaKOBKe c IIOCbIJIKOH 110'-ITOBbIH HH,a;eKC B ;:i:pyroM cpopMaTe, TaKoe noqTQBOe oTnpaBJieHtte 3aTepReToI r;:i:e-To B He;:i:pax oT;:i:eJieHttR PY'!HOM copT11poBKH not.tTbI, H HHKTO He 3HaeT, Kor;:i:a OHO CHOBa ll051BHTC51 Ha CBeT. 

MbI co3;:i:a;:i:ttM  cf>YHKQHIO,  KOTopaR  6y;:i:eT  npoBepRTb nepe;:i:aHHYIO  eH:  cttMBOJib

HYIO CTpoKy  Ha cooTBeTCTB11e cpopMaTy noqToBoro m:1;:i:eKca,  npttHRTOMY B  ClllA. 

.ll:JIR 3TOro MO)l{HO 6b!JIO 6bI nptt6erH)'Tb K cpaBHeHHIO K(l)l(;:J:Oro CHMBOJia B CTpoKe, HO Bp5I;:i: JIH HaCTORlll:11i1 MaCTep noc•mTaeT TaKoe pemeH11e 113511IIHbIM, fIOCKOJibKY 

OHO no;:i:pa3yMeBaeT qacToe 11  HeHy:arnoe  noBTopeHtte Ko;:i:a.  BMecTo aToro paccMo

Tp11M perneHMe, npttBe;:i:em-me B npttMepe Ko;:i:a 113 JI11CT11Hra 10. 1 . 









Dwea 10.  Oe1iaaeHue pezyAApHbtMU BbtpaJ1CeHufl.MiU 

325 

n111CT&11Hr 1 0, 1  npoeepKa ClllMBOnbHO� CTpOKlll no KOHKpeTHOMy wa6noHy 

. 

funct ion  isThi sAZ ipCode ( candidat e )   { 

i f   ( t ypeof  candidate  ! ==  " st ring"  I  I 

I 

candidate . length  ! =   1 0 )   return  false; 

Apyrne T1tnb1 

O'leBHAHO,  It 

He  KopoTK1te 

nOAXOART  CTpoK1t, 

for  ( l et  n  =  O ;   n  <  candidat e . l ength ;   n++ ) let  c  =  candidate [ n ] ; 

switch  ( n )   { 

I Bb1nonH1tTb npoeepKy no HHAeKcy 

case  0 :   case  1 :   case  2 :   case  3 :   case  4 :  

c1tMeona a crpoKe 

case  6 :   case  7 :   case  8 :   case  9 :  

i f   ( c   <  ' 0 '   1 1   c  >  ' 9 ' )  return  fal s e ; brea k; 

case  5 :  

i f   ( c   ! =   ' - ' )   return  fal s e ; 

brea k; 

return  true ; 

.,.4111----- Ecn1t see npowno ycnewtto, TO 1t xopowo! 

B  npHBeJ.J,eHHOM Bbillle  npnMepe rwJ.J,a BblfO/.l,HO  HcnOJib3yeTC.H TOT cpaKT,  'ITO  B 

3aBHCHMOCTH OT IIOJIO)J(eHH.H CHMBOJia B CTpoKe rrpOH3BO/.l,.HTC.H TOJibKO 11:se pa3Hble rrposepKH. A so speM.H BbIII OJIHemrn KO/.l,a rro-rrpe)l(HeMy rrpHXO/.l,HTC.H BhIIIOJIH.HTb /.l,O 

J.J,eB.HTH cpasHeHHH, XOT.H I<O/.I, /.l,JI.H Ka)l(1J:Oro cpasHeHH.H 1J:OCTaTO'IHO HaIIHCaTb JIHlllb o.n:HH pa3.  Ho c11e.L()'eT ;rn C'IHTaTb TaKoe pellleHHe H3.HlllHhIM? fie3ycJIOBHO, OHO 60Jiee l'.13.H'-IIHO, �1eM rpy6bIH HeHTepa11110HHblll II01J:XO/.I,, HO BCe-TaKH OHO rrpel-1,IIOJiaraeT HaIIHCaHHe CJll'.IllIKOM  60JibllIOro o6'heMa K01J:a M.H  peamrna11HH CTOJib  rrpOCTOH 

rrposepKH. 

A Terrepb paccMoTpHM e'-lle O/.l,HO pe11IeH11e: 

funct i on  i sThi sAZ ipCode ( candidat e )   { 

return  ; � \ d { 5 } - \ d { 4 } $ / . test ( candidate ) ; 

KaK BH/.l,HTe, 3TO ttaMHoro 6oJiee l'.13.H'-IIHOe H KOMrraKTHOe pellleHHe, ecJIH He C'IH

TaTb .ll:OBOJibHO TaHHCTBeHHOro BH/l:a KO/l:a B TeJie cpytIKllHH. B TO )l(e speM.H J.J,aHHblH 

rrpttMep HarJI.H/.l,HO ;�eMOHcrpHpyeT IIOTeHllHaJI, CKpbIBaIOU�HHC.H B pery;rnpHblX BbIpa)l(eHH.HX,  KaK B  IIO/.l,BO/.l,HOH LJacrH ai1:c6epra.  Ko11e�rno,  cm-JTaKCHC  perym1p1-wro Bblpa)l(eHH.H  o6bl'IH0  BblfJI.H/.l,HT TaK,  KaK 6yJ.J,TO  OHO 6bIJIO Ha6patto o6e3b.HHOH  Ha KJiasttaType.  Ho He CMY'-llattTecb - MbI C,[(eJ1aeM KpaTKHH o63op peryJI.HpHbIX Bb1pa

)l(eHHtt,  npe)l(J.J,e  'leM  rrepettTH  K HX MaCTepcKOMY rrpHMeHeHHIO B pa3pa60TKe se6-rrpHJIO)l(eHHH Ha JavaScript. 

1 0. 2 .  OcHOBHb1e ceeAeHMSI o perynHpHblX 

Bblpa>KeHMSIX 

KaK 6bI HaM HH XOTeJIOCb, HO Mbl He MO)l(eM II03BOJIHTb ce6e npocTpaHHOe H3JIO

)l(eI-rne peryJI.HpHblX Bbipa.)KeHHH B CHJIY orpaHH'leHHOCTH MecTa B KHHre. Bnpo•JeM, 
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'lacm'b Ill.  Hw1.eo0Ba11,ue o6r,eicmoB u ynp(J'lmue '/Cooa 

Ha aTy TeMy 11MeeTcJI ,n;oso11bHO o6umpHaH JIHTepawa. B qacnmcT11 , peKoMeH,n;yeM 

CJie,n;yiou1,11e Kr-rnrn: Mastering Regular Expressions .L()l(ecpcpp11 E. <I>. <l>p11,ll;Jla a effrey E. F. 

Friedl;  113,n;aTeJihCTSO  O 'Reilly; s  pyccKOM nepeso,n;e  KH11ra  BhilUJia  no,n; ua3sam1eM 

Pezy;lflpnue B'btpaJ1CC1lUJl s 113,n;aTeJibCTBe "C11MSOJI-ilmoc", 2008 r.) ,  Introducing Regular Expressions  MaM:KJia  <l>m.1,,n;)l(epaJib,ll;a  ( Michael  Fitzgerald,  113,n;aTeJibCTSO  O ' Reilly; s  pyccKOM  nepeso,n;e  KH11ra  ShimJia no,n; Ha3sa1-meM  Pezy1lflp1l'bte B'btpaJ1CmUJ1,: oc1wa'bt s  l1.L(  "B11JihJIMC,  20 1 6  r. ) ,  a  TaK)l(e  Kimry  Eeua  <l>opTbI  Pery1lflpnue B'btpaJ1CC1lUJ1,  3a 10 Muuym (nep. c  aHrn. ,  l1.L(  "Bmih.HMC,  201 7  r.) .  Mo)l(HO  no'l11TaTh KH11ry Regular Expressions  Cookbook 5IHa  foilsepn1,a  11  CnrneHa  Jles11TaHa  Qan  Goyvaerts,  Steven Levithan; 113,n;aTeJibCTso O 'Reilly; 201 2  r.) .  Ho MhI see )l(e  nocTapaeMcJI Hl1)1(e orne

Tl1Tb see caMoe rnasHoe, 'ITO KacaeTC.H peryII.HpHbIX Sblpa)l(eHHH. 

1 0.2 . 1 .  HaaHa�eH1r1e perym1pHblX Bb1pa>KeH1r1M 

TepM11H  peryAApnoe  aupaJ1Cenue no.Hs11JIC.H  s  MaTeMaT11Ke  B  cepe,n;11He  XX  seKa, Kor,n;a  aMep11KaHCKHH  MaTeMaT11K  CT11seH  .KJI11H11  (Stephen  Kleene)  3aHl1MaJIC.H 

on11caH11eM  MO,ll;eJieH asTOMaTOS  (a6cTpaKTHbIX Sbl'll1CJil1TeJibHblX ycTpOHCTS)  KaK 

"per)'JrnpHbIX  MHO)l(eCTs".  Ho  3TO  060.HCHeH11e  sp.H,n; Jil1  noMO)l(eT JI)''lllle  noH.HTh Ha3Ha'le1rne  peryIIHpHbIX sb1pa)l(eH11i1, no3ToMy ccpopMy1rnpyeM ero  npome:  pery

;rnpHoe Sblpa)l(eHHe - 3TO  cnoco6 o603Ha'II1Tb  Uta61wn ,ll;JIJI  UOl1CKa cosna,n;eHl1H c TeKCTOBbIMH cTpoKaMH.  CaMo  peryJUtpHoe sb1pa)l(eH11e cocTOHT 113  Trnenos  11  onepa11,11i1, rro3so1rn1om11x onpe,n;eJI.HTb TaK11e ma6JIOHhI. HmKe 6y,n;eT noKa3aHo, 'ITO co-6011 npe,n;cTasJUnoT qJieHhI 11 onepau,1111 peryIIHpHoro sh1pa)l{eH11.H. 

B .H3hIKe JavaScript, KaK 11 s 6oJihllll1HCTse ,n;pyr11x 06'heKTHo-op11e1-1T11posaHHhIX 

5l3bIKOB nporpaMM11poBaHl15l, peryJI5lpHoe Sbipa)l(eH11e MO)J{eT 6bITb C03,ll;aHO ,ll;B)'MR 

cnoco6aM11: 

•  c noMOlll,bIO mnepaJia peryII.HpHoro Bblpa)l(emrn; 

•  H)'TeM C03,ll;aHl1Jl 3K3eMilJI.Hpa o6neKTa T11na RegExp. 

TaK, ecJI11 Tpe6yeTcJI  co3,n;aTb o'leHb npocToe pery;rnpHoe  Bbipa)l(eH11e ,n;JIJI TO'l

Horo c0Bna,n;e1-111.H c c11MBOJihHOH cTpoKoil " test", :no MO)l(HO c,n;eJiaTb c noMOlll,hIO 

JI11TepaJ1a peryII.HpHoro sh1pa)l(eH11.H c11e,ll;)'IOmHM o6pa3oM: var  pattern  =  /test / ; 

TaKoe pery;rnpHoe Bblpa)l(eH11e c  KOCblMH qepTaM11  SbffJI.H,l.1;11T He COBCeM o6br<I

HO, HO JIHTepaJibl peryIIHpHbIX Bbipa)l(eHHH 3aKJIIO'laIOTCH B KOCbie qepTbl TO'lHO TaK 

)l(e,  Kai< 11  CTpOI<OBbie Jil1TepaJibl  s  KaSblqK11.  c ,n;pyroi-1 cropOHbI,  MO)l(HO  C03,ll;aTb 3K3eMnJIJIP 06ne1<ra T11na RegExp, nepe,n;aB eMy peryIIHpHoe Bb1pa)J<e1-111e s 1<aqecTBe Cl1MBOJibHOH CTpOKl1, KaK IlOKa3aHO HI1)1(e. 

var  patt ern =  new  RegExp ( " test " ) ; 

B o6ottx CJI)"IaJIX  co3,n;aeTC.H o,n;Ho  11  TO )l(e peryII.HpHoe Bbipa)l(eH11e, coxpaHHe

MOe s nepeMeHHOH patte rn. 
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CoeeT 

Ecm1  perym1pHoe  Bb1 pa>1<eH111e  3apaHee  1!13BecrHo  BO  BpeMR  pa3pa6orK111,  ro  n peAno4reH111e  OTAaeTCR  Cl!1HTaKCll1CY 11 111repa11a,  TOrAa  KaK  Cl!I HTaKCl!IC KOHCTPYKTOpa  n p111-MeHReTCR  n p111 A111HaMll14eCKOM C03Aa H ll1 1!1  pery11RpHOro Bbl pa>1<eHl!1R n pRMO BO BpeMR 

Bbln011HeHll1R KOAa. 

Oti:Ha 113 rrp11'II1H, TIO  KOTOpoi1 CJie.u;yeT OT)l;aBaTb rrpeµ:rroqTeHHe CHHTaKc11cy JIHTepaJia perym1pHbIX Bbip(l)l(eHHH, a He CHHTaKcttcy KOHCTPYKTopa, cocTOHT B TOM, 

'ITO, IGlK CTaHeT HCHO B )l;aJibHei1rneM, CHMBOJI o6paTHOH KOCOH qepTbl 11rpaeT oqeHb B(l)l(ttyIO poJib B  peryIIHpnhIX Bb1pa)l(emrnx. 0.u;HaKo caM CHMBOJI  o6paTHOH Kocoi1 

qepTbI TaIOKe HCIIOJih3yeTCH wrn  3KpaHHpoBaHirn cneu;ttaJibHbIX CHMBOJIOB B CTpo

KOBblX JIHTepaJiaX, 11 II03TOMY AJIH o603Ha•1eHHH ero caMoro B CTpOKOBOM JIHTepaJie rrpttxo.u;11Trn ero YKa3bIBaTb B BH.u;e )l;BOHHOH o6paTHOH Kocoi1 qepTbI  (\ \ ) .  I1MeHHO 

II03TOMY peryJIHpHbie Bbip(l)l(eHHH, KOTOpbre H 6e3 Toro 06Jia.u;a10T He oqeHb IIOHHT

HblM CHHTaKCHCOM,  MOryT  HMeTb COBeprneHHO CTpaHHbIH BH)l;, Kor.u;a OHH Bblp(l)l(a

IOTCH B B11.u;e CHMBOJihHhIX cTpoK. 

floMHMO caMoro  Bbip(l)l(emrn,  B peryIIHpHoM Bbip(l)l(eHHH MOryT 6hITb YKa3aHhI CJie.u;yrom11e MO)l;HCpHKaTOpbr: 

•  i  - .u;eJiaeT  peryIIHpnoe  Bbipa)l(eHHe  He  3aBHCHIQHM  OT  perHcTpa,  II03TOMY 

peryIIHpnoe Bblp(l)l(eHHe  / t e s t / i  COOTBeTcrByeT He TOJibKO c  CHMBOJibHOH 

cTpoKe  " t es t " ,  HO H cTpoKaM " T e s t " ,  " TE S T " ,  " t Es T "  H T . .u;. 

•  g - BbinOJIHHeT IIOHCK Bcex 3JieMeHTOB CTpOKH, KOTOpbie COOTBeTCTByIOT 3a

.u;aHHOMY rna6Jiotty,  a  He TOJibKO  ero rrepBoro 3K3eMrrIIHpa,  KaK rrpHHHTO  no YMOJiqanmo. flo.u;po6r-1ee 06 3TOM peqb noH:.u;eT .u;aJiee. 

•  m - .u;orryc1<aeT IIOHCK COBrra.u;enHH B  HeCKOJibKHX CTpoKax TeKCTa,  KOTOpbie MOryT 6bITb IIOJiyqeHbl H3 3JieMeHTa ynpaBJieHHH cpopMbI THrra t extarea . 

•  y  - aKTHBH3HpyeT  "IIHIIKOe"  COIIOCTaBJieHHe.  flpH  3TOM  COIIOCTaBJie1-me  B 

u;eJieBOH CTpOKe  HaqHHaeTCH  c  IIOCJie)l;Hett  HaH:.u;eHHOH  II03HIJ;HH  ('roqnee  c HH)l;eKca,  Ha KOTOpblH yKa3bIBaeT  CBOHCTBO  l a s t i ndex 3TOrO  peryIIHpnoro Bblp(l)l(eHHH) . 

•  u - rro3BOJIHeT rroJib30BaTbCH 3KpaHttpoBaHtteM KO)l;OBhIX ToqeK B IOH11Kot1,e (\u{ . . .  } ) . 

3TH MOtl,HcpHKaTopbl MOryT t1,06aBJIHTbCH K KOnu;y JIHTepaJia (HarrpHMep, / t e s t /  

i g )  HJIH )Ke  rrepet1,aBaTbCH B BH,[l,e CHMBOJibHOH CTpOKH B  KaqecTBe  BToporo  rrapa

MeTpa KOHCTPYKTopa  o6beKTOB THrra  RegExp  (nanpttMep,  new RegExp ( " t e s t " , 

" i g " )  ) .  flpocToe c0Brrat1,entte c CHMBOJihHOH cTpoKoH:  " t e s t "   (rrycKaH t1,(l)l(e Toq

Hoe  H  6e3 yqeTa perttcTpa)  He oco6eHHO HHTepecno.  Bet1,h TaKYIO npoBepKy MO)l(

HO  BhIIIOJIHHTh npocThIM cpaBnentteM CHMBOJihHbIX cTpoK.  floaToMy paccMoTpttM 

qJieHbl H  orrepau;HH,  KOTOpbie Ha,[l,eJIHIOT peryIIHpHbie Bblp(l)l(eHHH orpOMHbIM IIO

TeHD;HaJIOM, II03BOJIHIOIIJHM corrocraBJIHTb CTpOKH c 6oJiee CJIO)l(HbIMH rna6JioHaMH. 
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lfacm'b Ill.  J1cu1.eiJoeauue o6'/5Cl(,moe u ynp1J1ieuue iwiJa 1 0. 2 . 2 .  "lneHbl 1.1 onepa�1.11.1 

PerymrpHbie Bbip<DKer-nrn, KaK H  6oJiblllHHCTBO .n:pyrHx H3BeCTHbIX BaM Bbip<DKe

HHM,  cocToa:T  H3 q;1e1-ron H  orrepau;tti1, YTOlfHa:10m:ttx aTH tIJieHbI.  B  nocJie.n:yiom:ttx r10.n:pa3,ll;eJiaX Mbl pacCMOTPHM 3TH '-IJieHbl H orrepau;HH H llOK<DKeM, KaK IIOJib30BaTbca: MMH ,ll;JIH o603Ha'IeHHH Illa6JIOHOB. 

To�Hoe COOTBeTCTBMe 

Jl106oi1 CHMBOJI, He HBJIHIOIIJ:HHCH crreu;HaJibHhIM H He o603Hatia1om:tti1 onepau;mo ( orrepau;HH Mbl pacCMOTpMM 'IY1'b U03)1{e) '  npe/..(CTaBJI.HeT co6oi1 CHMBOJI'  KOTOpbIH 

.ll:OJI)KeH 6yKBaJihHO npm:YTCTBOBaTh B Bbrp<DKe1-um.  HanpttMep, B ynoMHHaBilleMC.H 

BbIIIIe  rrpttMepe pery;rnpHoro Bbip<DKeHH5!  / t e s t /  HMeIOTC.H  '-IeTbrpe  '-IJieHa, rrpe;.(cTaBJimom:ttx CHMBOJ!bl,  KOTOpbie ,ll;OJI)l{Hbl 6yi<BaJihHO rrpttcyTCTBOBaTb B  CHMBOJib

HOM crpoKe, 'IT06b1 oHa TOLIHO conrra.n:a;ra c IIIa6JIOHOM, yKa3aHHhrM B .n:annoM pery

JI.HpnoM Bbrp<DKeHHH, PacrroJIO)l<e1-me CMMBOJIOB .n:pyr 3a .n:pyroM ne.HBHO yKa3brnaeT 

Ha orrepau:mo CJteiJoeauUfl. TaKHM o6pa3oM, pery;rnpHoe Bbip<DKeHHe I t e s t  I 03Ha qaeT, 'ITO 3a CHMBOJIOM t CJie.n:yeT CHMBOJI e ,  3a I-IHM - CHMBOJI s ,  a 3aTeM - CHMBOJI t. 

CosnaAeHMe c KnaccoM CMMBOnOB 

3aqacry10  Tpe6yeTC.H  COBrra.n:e1-me  He  c  O,ll;HHM  KOHKpeTHbIM  CHMBOJIOM,  a  c JII06bIM  CHMBOJIOM  H3  KOHe'-moro  Ha6opa.  TaKoe  ycJIOBMe  MO)l{I-!0  3a,ll;aTb  c  no

MOIIJ:blO  orrepau;HH  Ha.a:  MHO)l{eCTBOM,  Ha3hIBaeMOH  TaK)l(e  onepay,ueil  naiJ  'ICJtaCCOM 

CUM80Jl08,  ,ll;JIH  qero  1-ia6op  corrocran;rneMbIX  CHMBOJIOB  3aKJIIO'-IaeTCH  B  KBa.n:paT

Hbie  ow61m.  HanpttMep,  Bbipa)l<entte  [ abc ]  03HatiaeT,  'ITO  Tpe6yeTca:  cosrra.n:e

HHe  c  JII06bIM  H3  CHMBOJIOB  a,  b  HJIH  c.  CJie.n:yeT,  O,ll;HaKO,  HMeTb B  BH.ll:y,  LJTO  co

Brra.n:entte  B  .n:aHHOM  rrpttMepe  6y.n:eT  rrpottCXO,ll;HTb  TOJibKO  c  O,ll;HHM  CHMBOJIOM 

B nposepa:eMOH crpoKe, HeCMOTPH Ha TO, '-ITO peryJI.HpHoe Bb!p<DKeHHe cpaKTH'leCKH 

COCTOHT H3 IT.HTH CHMBOJIOB (.n:se "c;1y)Ke6Hbie" CIW6KH H TPH "pa60lfHX" CHMBOJia). 

Ho HHOr,11a Tpe6yeTCH COBna,11eHHe co BCeMH CHMBOJiaMH, 1Cpo.Me yKa3aHHblX B KO

HelfHOM Ha6ope. ,lVI.H 3TOro ,ll;OCTaTO'IHO )'Ka3aTb 3HaK BCTaBKH (" )  cpa3y ITOCJie OT

Kpbrna10m:ei1 KBaJ.(paTHOH CK06KH B onepau;HH na.n: MHO)KeCTBOM: 

[ � abc ] 

l1 B 3TOM CJirrae conepmeHHO MeHa:eTca: CMbICJI pery;rnpHoro Bb1p<DKemu1. Terrepb OHO 03HalfaeT COBna;.(eI-IHe c JII06bIMH CHMBOJiaMH, 1CpoMe CHMBOJIOB a, b HJIH c. 

l1MeeTCH em:e O/..(I-Ia 6ecu;eHHaJ[ pa3HOBH,ll;HOCTb orrepau;HH Ha.a: MHO)l<eCTBOM, rro-3BOJIHIOIIJ:aJI yi<a3hIBaTh ,11rrana30H 3HalfermM:. TaK, ec;m 6h1 Tpe6oBaJIOCb cosrra.n:eHrre c JII06oi1 crpO'-IHOH 6y1<BOM B rrpe;.(eJiaX OT a /.(0 m, ,IJJIH 3TOM u;e;m MO)l{HO 6hIJIO 6bI COCTaBHTb Bbipa)l<eHHe  [ abcde fghij klm] . Ho TO )Ke caMoe ycJIOBHe MO)l(I-10 Bblpa-3HTb 6011ee KOMITaKTHO, KaK I10Ka3aHO HH)l{e. 

[ a-ml 

,Uecpttc B .n:aHHOM Bblp<DKem·m o603Ha'!aeT ,ll;Hana30H CHMBOJIOB OT a ,110 m BKJIIOlfHTeJibHO, T.e.  B conocran;rneMbltt I-Ia6op CHMBOJIOB BXO,ll;51T 6yKBaJibHO nee yi<a3aH

Hbie BbIIIIe cTpOLIHbie 6yKBbI. 
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3KpaHMPOB3HMe 

He nee CHMBOJihI  B peryJI5IpHoM Bhip(l)l(eHHH npe,a:cTaBJiflIOT "caMHX ce651" (T.e. 

csoH:  6yKBaJihHhitt  3KBimaJie1-IT) .  Pa3yMeeTC5I,  see 6y1rnettHo-u,mpposb1e  CHMBOJibI npe,a:craBJiflIOT caMHX ce65I, HO, KaK 6y,a:eT noKa3aHo HmKe, cneu,HaJihHbie 3Ha1m, HanpHMep, TOLIKH ( . ) H ):(eHe)l{HOH e,a:HHl1ll,bl ($), o603HaqaJOT COBrra,a:eHHe c KaKHM-TO 

,a:pyr11M CHMBOJIOM, a He c caMHMH co6oti, 11JI11 )Ke orrepa1111H, YTOqttmoll(11e rrpe,a:b1-

,a:yu�11H: qJieH Bbipa.)1<ettH5I. B npe,a:cTaBJieHHbIX pattee  rrp11Mepax perym1.ptthIX Bb1pa

)KeH11tt BaM y)Ke BCTpeqaJIHCh 3HaKH  [ '  ] ,  - H " '  rrpe,a:cTaBJI5IIOll(He tte caMHX ce65I, a tteqTo ,a:pyroe. 

KaK )l{e yKa3aTh, qTo Tpe6yeTc5I cosrra,a:eHHe c caMHM cneu,HaJihHbIM 3HaKoM, Harrp11Mep  [ ,  $  HJIH  "?  ,lljrn 3TOM  11eJIH  B perym1pHOM  Bblp(l)l(eHHH CJl)')KHT 3HaK 06-paTHOH  KOCOH  qepTbl,  "aKpatt11py10ll(11tt" JIJ06oH: CJie,a:yIOll(HH 3a HMM CHMBOJI,  ;J,e

JJa5I  ero  TeM  caMbIM  6yKBaJihHO  conocraBJI5IeMbIM  qJJeHOM ,a:aHHOfO  Bblp(l)l(eHH5I. 

C11e,a:osaTeJibHO,  rrocJJe,a:osaTeJihHOCTb CHMBOJIOB  \ [  o6o3HaqaeT  6y1rnaJihHOe  cosrra,a:ett11e co 3HaKoM  [ ,  a He OTKPhITHe Bbrp(l)l(eHHJI  c KJiaccoM CHMBOJIOB, a .l\BOtt

HaJI o6paTHa51 KOCaJI qepTa (\ \) - cosna,a:eHHe c e,a:m-ICTBeHHhIM 3HaKOM o6paTHOH 

KocoH: qepThI. 

Ha'fano M KOHeL\ conocTasneHMM 

Hepe,a:1<0 Tpe6yeTCJI, qT06b1 conocraBJieH11e c rna6JJOHOM rrpo11cxo.z.i:HJJ0 B ttaqa-11e, a B03MO)l{HO, H B KOHll,e CHMBOJlhHOM CTpOKH. TaK, eCJIH 3HaK BCTaBKH yKa3bIBaeT

C5I nepBblM CHMBOJIOM B perym1pHOM Bblp(l)l(eHHH, conocTaBJJeH11e c rna6JIOHOM rrptt

B513bJBaeTCJI K Ha LI� CHMBOJibHOtt crpoK11.  HanpttMep, B peryJI5IpttoM Bbip(l)l(eHHH 

/ " t e s t /  COBna,a:eHHe  npOH30H,ll;eT JIHlllb B TOM  CJl)'qae,  eCJJH  IIO,ll;CTpOKa  " t e s t  II OK(l)l(eTCJI  B  H.aqaJie  rrposep5IeMOM CHMBOJihHOH  CTpOKH.  (CJie,a:yeT 3aMeTl1Th,  qTo 3TO CBOero po,a:a neperpy3Ka 3HaKa "' nOCKOJJbKY OH HCilOJih3YeTCJI TaIOKe B KJiaccax CHMBOJIOB )_\JI}! HCKJIIOLJeHHJI tta6opa CHMBOJJOB 113 COIIOCTaBJJeHHJI.) AttaJIOrH<IHO 3HaK ,a:eHe)KHOH e,a:HHHll,hl  ($) o603HaqaeT,  qTo  COIIOCTaBJifleMbIH 

rna6JJOH ,a:OJI)Kett noJIBHThCfl B KOHJJ,e CHMBOJJhHOtt cTpoK11: / test$ /. EcJIH )Ke B BbIp(l)l(eHHH 11cnoJJh3YJOTC5I o6a 3HaKa,  "  11 $, 3TO 03HaqaeT,  qTo YKa3aHtthIM rna6JJOH 

,ll;OJI)Kett oxnaTbIBaTh sc10 nposep5IeMy10 CHMBOJihttyro cTpoKy: I J\ t e s t $  I. 

noBTOpSllO�MeCSI 3K3eMnnSlpbl 

EcJIH Tpe6yeTC5I conocTaBHTh CTpoKy c qeTblpbM5I no,a:p51,a: CHMBOJJaMH a, TO rna6JJOH ,a:;rn 3TOM onepau,1111 MO)KHO Bhipa3HTh KaK  I aaaa / .  Ho  qTo,  ec;m Tpe6yeTC5I COBna,a:eHHe c Jt106'bl.M KOJI11qecTBOM  o,a:ttoro l1 Toro )Ke CHMBOJia? ,U;rn yKa3aHH51 KO

JI11qecTBa pa3JJHqHblX sapttaHTOB IlOBTOpeHHH B peryJIJIPHbIX Bblp(l)l(eHHJIX npe,a:ocraBJIJIIOTCJI cJie,a:yIOll(He onepa1111w . 

•  EcJIH  Tpe6yeTC51  3a,a:aTb CHMBOJI KaK He06JI3aTeJJbHhIH  ( HHhIMH CJIOBaMH, OH 

MO)KeT rrp11cyrcTBOBaTb O,ll;l1H pa3 HJJl1 B006ll(e OTCYTCTBOBaTb B rrposepneMOH 

Ha cosna,l\eH11e cTpoKe), TO  rrocJie  Hero cJie,a:yeT YKa3aTh 3ttaI< nonpoca  (?). 

HanpttMep,  peryJIJipttoe  Bh1pa)l<eHHe  / t  ? e s t /   06ecneq11saeT  cosna,a:eHHe I<al< co CTpOKOM " t e s t " '  TaK l1 co crpOKOH  " e s t " . 
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T./acm'b III.  Hwieooea11,ue o67JeJCmoe u ynp(ll{,(!'nue xooa 

•  ECJnf Tpe6yeTC51, qT06b1 CHMBOJI np11cyrcTBOBa.JI o,a:ttoKpaTHO MJIH MttoroKpaT

HO  B  npoBep51eMOH  Ha  COBna,a:emie CTpoKe,  TO  IlOCJie  Hero CJie.a:yeT yKa3aTb 3HaK "nmoc" (+). Hanp11Mep, peryJIHpttoe Bbip(l)KeHHe / t + e s t /  06ecne1rnBaeT COBna,a:eHHe co CTpoKaMH  " t e s t " ,  " t t es t "  H  " tt t e s t " ,  HO He co CTpo

KOM  " e s t " . 

•  ECJIH  Tpe6yeTC51,  qT06bI  CHMBOJI  npHCYTCTBOBa.JI  MHOroKpaTHO HJIH BOo6rn:e OTCYTCTBOBa.JI  B  npoBepHeMOH  Ha COBna,a:eHHe CTpoKe,  TIOCJie  Hero CJie,a:yeT 

YKa3aTh 3HaK 3Be3,a:oqKH ( * ) .  Hanp11Mep ,  peryJIHpttoe Bbrpa)Ketttte / t  * e s t /  

o6ecneqttBaeT  coBna,a:ettHe  c o  crpoKaMH  " t e s t " ,   " t t e st " ,   " t t t e s t "  u 

" e s t " . 

•  EcJIH rpe6yeTC51 3a,a:aTb qmKc11poBattttoe qHcJio noBTopettHH cHMBoJia B npo

Bep51eMoi1 Ha COBna,a:eHHe CTpOKe, aTO q 11CJIO CJie,a:yeT yKa3aTb B cp11rypttbIX 

CK06Kax  TIOCJie  ,a:aHHOro  CHMBOJia.  HanpHMep,  peryJIHpttoe  Bblp(l)Kem1e I a { 4 }  I 03HaqaeT npoBepKy Ha coBna,a:etttte c  qeTbipbMH no,a:pH,a: CHMBOJia

MH a. 

•  EcJIH Tpe6yeTC51 3a,a:aTb q 11cJIO TIOBTOpeHHH CHMBOJia B onpe,a:eJieHHbIX npe,a:e

Jiax, aTH npe,a:eJibI cJie,a:yeT yr<a3aTb qepe3 3arrnryro B cpttrypHbIX CKo6Kax nocJie npoBep.HeMoro  CHMBOJia.  Hanp11Mep,  peryJI.Hpttoe  Bbip(l)Kett11e  I a { 4 ,  1 0 }  I o6ecne'IHBaeT coBna,a:eHHe c mo6oi1 cTpOKOH, B KOTopoi1 CJ1e.a:yer no,a:pH,a: OT 

'IeTbrpex ,11;0 .u.ec.HTH CHMBOJIOB a. 

•  EcJIH  Tpe6yeTC.H  3a,a:aTb  '-IHCJIO  noBTopett11i1  CHMBOJia  B  pacrrrnpHeMhIX  npe

,a:eJiax, aTH npe.u.eJibr  cJie.a:yeT YKa3aTb B cp11rypttbIX CK06Kax nocJie  npoBep.HeMoro CHMBOJia, Ofl)'CTHB BTOpoe qHCJIOBOe 31-Ia'IeHHe, HO OCTaBHB 3al1.HTyrO. 

HanpttMep,  peryJI.Hpttoe Bbrpa)Ketttte  I a { 4 ,  } I  o6ecne'IHBaeT coBna.u.ettwe c mo6oi1 cTpoKo.H, B KOTopo.H cJie.u.yroT no,a:p.H.U. qeTb1pe H 6oJibme CHMBOJia a. 

JI106hre H3 nepe'IHCJieHHbIX Bblllie onepaQHM nOBTOpeHH.H MOryr 6bJTb KaK  J/Ca0-1-l'bt.MU,  TaK H 1ienue'bwu.  flo YMOJiqattw10 aTH onepaQHH )Ka,11;Hhie, T.e. OHM oxBaThma

IOT  Bee  CHMBOJibI,  KOTOpbre Moryr  COBnaCTb c  COITOCTaBJI.HeMbIM ma6JIOHOM.  EcJIH 

)Ke yKa3aTb onepaQHJO c  nocJie.u.yrorn;ttM 3HaKOM Bonpoca (?), T.e. neperpy3HTb onepaQHIO ? '  KaK, HanpttMep, a + ? '  TaKa.H onepaQH51 OK(l)KeTC.H JieHHBOH. 8TO 03HaqaeT, 

'ITO  Otta  6y,a:eT OXBaTbIBaTb JIHllib CTOJibKO  CHMBOJIOB,  CKOJibKO  6y,a:eT ,11;0CTaTO'IHO 

,ll.Jl.H COBna,a:eHH.H. 

TaK, ecJIH Tpe6yeTc.H npoBepHTb c0Bna.u.ett11e c CHMBOJibHOH cTpOKOH " a aa " ,  TO 

peryJI.HpHoe Bbrp(l)Kett11e I a +  I  o6ecne'IHT coBna,a:ettwe co BceMH TpeM.H CHMBOJiaMH 

a, Tor.u.a KaK JieHHBoe Bblp(l)Ketttte  I a+ ? I - TOJihKO c o.a;HHM CHMBOJIOM a.  Be,a:b ,ll.Jl51 

y,a:OBJieTBOpeHH.H ycJIOBH51, 3a,a:asaeMoro  qJieHOM a +  TaKoro Bblp(l)KeHH.H, ,11;0CTaToq

HO COBna,a:eHH.H c e,ll.HHCTBeHHbIM CHMBOJIOM a. 

npeAOnpeAeneHHble KJlaCCbl CMMBOnOB 

l1MeIOTC51 CHMBOJibI, KOTOpbie Tpe6yeTC.H rrpoBepHTb Ha COBna,a:eHHe, HO HX HeJib3.H yKa3aTb 6YKBa.JibHO. K HX 'IHCJI)' OTHOC.HTC.H TaKHe ynpaBJI5110lll;He CHMBOJibI, KaK 803-BpaT KapeTKH. l1MeIOTC51 TaK)Ke I<JiaCCbI CHMBOJIOB, KOTOpbre '-IaCTO npoBep.HIOTC.H Ha 
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COBna)J,e1n1e. K HX 'IHCJIY OTHOCJITCJI Ha6opbI )l,eCJITH'IHbIX J�mpp IIJIII npo6eJIOB. )l,JIJI rrpe)l,CTaBJieHHH IlO)l,06HbIX CHMBOJIOB HJIII o6rn:eynoTpe6HTeJibHbIX KJiaCCOB CHMBO

JIOB B cm-1TaKcttce peryJIJIPHhIX Bbip<l)J{eHHH rrpe)l,ycMoTpeH ueJihIH pJI)l, npe)l,onpe)l,e

JieHHhIX 'IJieHOB, c llOMOlll;bIO KOTOpblX MO)l(HO npoBepHTb Ha COOTBeTCTBHe ynpaB

JIJIIOlll;HM CHMBOJiaM.  3TO  H36aBJIJleT OT  Heo6XO)l,HMOCTH orrpe.r(eJUITb CBOH  Ha6op CHMBOJIOB  npH  COilOCTaBJieHHH  c  06rn:eyno1'Pe611TeJibHbIMH  Ha6opaMH  CHMBOJIOB 

B perym1pHbIX Bblp<l)J{eHHJIX. 

Bee 3TH 'CJJieHbl, a TaIOKe OT)l,eJibHbie yrrpaBJIJIIOlll;He CHMBOJibI HJIH Ha6opbl CHMBO

JIOB, KOTOpb1e OHH npe)l,cTaBJIJIIOT, nepe'IHCJieHhI B Ta6JI.  I 0. 1 .  3n1 npe.l(onpe)l,e11eH

Hbie Ha6opbl IlOMOraIOT CHHTb noKpOB qpe3MepHOH TaHHCTBeHHOCTH c peryJIJipHbIX 

Bbip<l)J{em1H:. 

Ta6mu4a 1 0. 1 .  'ineHb1, 06oaHa"la10U411te ynpaem110U411te c11tMBOnb1 "' npeAonpeAeneHHble KJ18CCbl Cll'IMBOnOB 

npeAOnpeAeneHHblH 'lneH 

Cooreercreyer .. . 

\ t 

rop1-13oHranbHOi1 ra6ynm.1,1-11-1 

\b 

C"1MBOny 3a6os:1 

\v 

sepr1-1KanbHOi1 ra6ynm.1,1-11-1 

\ f  

nporoHy crpaHML\bl 

\r 

so3spary Kaperrn 

\n 

nepeBOAY crporn 

\cA :  \cZ 

ynpasnf!IOUJ,"1M  C"1MBOnaM 

\uO OOO  :  \uFFFF 

wecTHaAL\arepwiHblM 3Ha'leHMflM CMMBonos s  IOHMKOAe 

\xOO  :  \xFF 

wecrHaAL\arepwiHbtM  3HaYeH"1flM c1-1Msonos s KOAe ASCII 

nt060My C"1MBOny,  KPOMe nepeBOAa CTPOK"1 ( \n) 

\d 

nt060Ci AeCf!T"1YHOCi L\Mcj>pe, YTO 3KB"1BaneHTHO Bbtp(l)l(eHMIO  ( 0 - 9 ]  

\ D  

nt060My C"1MBOny,  KpoMe AeCflT"1YHOH L\Mcj>pbl,  YTO 3KB"1BaneHTHO BblpaJKe

H"1IO  ( "0 - 9 ]  

\w 

nt060My 6yKBeHHO-L\"1cj>pOBOMY C"1MBOny,  BKnlOYafl .,,  3HaK nOAYepK"1BaH"1fl, YTO 3KB"1BaneHTHO Bbtp(l)l(eHMIO  [A-Za-z0-9 _] 

\W 

nt060My C"1MBOny,  KPOMe 6yKBeHHO-L\"1cj>pOBblX,  BKnlOYafl .,,  3HaK nOAYepK"1BaH"1fl' YTO 3KB"1BaneHTHO BblpalKeHMIO  [ "A-Za- zO- 9 _] 

\ s  

nt060My npo6enbHOMY CMMBony (co6crseHHO npo6ena, ra6ynfll\"1"1,  nepeBOAa CTPOK"1, nporoHa crpaH"1L\bl .,,  T.A. )  

\ S  

nt060My He npo6enbHOMY C"1MBOny 

\b 

rpaHHL\e cnosa 

\B 

BHyrpeHHeii <iacrn cnosa,  HO He ero rpaHML\e 

rpynm1pOBK8 

B rrpttse)l,eHHhIX )l,O CHX nop npHMepax 6bIJIO noKa3aHo, 'ITO onepaUHH,  uanptt

Mep + HJIH * '  B03)l,eHCTBYIOT TOJlbKO Ha rrpe)l,UieCTBYIOrn:HH: HM 'IJieI-I pery;rnpuoro BbIp<l)J{eI-IHJI. Ho eCJIH Tpe6yeTcJI npttMe1-rnTh onepaumo K rpyrrne 'IJieuon, TO MJI aTo-
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f.Jacm'b III.  Hcc.rieooeauue o6of!Kmoe u ynp(llteuue 'KOOa 

ro MO)l(HO BOCITOJlb30BaTbCJl KpyrnbIMII CK06KaMII, 3aKJIIO'-llIB B HIIX rpyrrrrbl 'IJieHOB 

peryJIJipHoro BblpaJKeHII51 TaKMM )Ke o6pa30M, K.aK 3TO ,n:eJiaeTCJl B JII060M MaTeMaTlIqecKOM BbipaJKeHIIH. HanpIIMep, peryJIJipttoe BbipaJKeHIIe I ( ab )  + I  o6ecrre'IIIBaeT 

COBrra,n:eHIIe c  0.D:HMM IIJIII 6oJiee  ITOCJie,n:oBaTeJibHbIMH BXO)l(.D:CHIIJIMH  rro,n:cTpOKII 

" ab "  B rrpoBep51eMOH CTpoKe. 

Kor,n:a qacTh peryJIJipttoro BbipaJKeHIIR 3aKJIIO'!aeTCJI B Kpyn1b1e CK06KII KaK oT

,n:eJibHaJI rpyrrrra, OHa CJI)OKHT TaK)l<e ,n:JIJI u,eJieH TaK Ha3bIBaeMOH ifiu'Kcay,uu. l1MeIOTC51 

caMhre pa3Hhre BII.D:bI tf>IIKcau,11tt, 60J1ee rro.n:po6Ho paccMaTpIIBaeMbie B pa3,n:eJie 10.4. 

'iepeAOBaHHe (nornl.4ecKoe HJU1) 

Bhr6op aJibTepHaTIIBHbIX  BapttaHTOB  o6o3Ha'laeTCJI  c  rroMomhIO  3HaKa  Bepn1-KaJibHOH qepTbI ( I ). HarrpIIMep, peryJIJipHoe BbipaJKeHIIe I a I b /  o6ecrre'IIIBaeT co

Brra,n:ettIIe c CIIMBOJIOM a HJIH b, a peryJIRpHoe Bb1paJKem1e I ( ab )  + I  ( cd) + I   c o.n:

-

HIIM IIJIH HCCKOJibKIIMII BXO)l(,n:eHII51MH rro,n:cTpOKM " ab "  IIJIII  " cd " . 

06paTHble CCblnKH 

K 'IHCJIY caMbIX CJIO)l(HbIX 'IJICHOB, KOTOpbre MO)l(HO o6o3Ha'IHTb B peryJIJIPHbIX 

BblpaJKemrnx, OTHOC5ITC51  o6paTHbie  CCbIJIKII Ha ifiu'Kcay,uu, onpe,n:eJI51eMbie B 3TIIX 

BblpaJKeHIIJIX. 0o,n:po6Hee 0 tf>11KCaIJ,11JlX pe'Ib ITOH,n:eT B pa3,n:e11e  10.4, a ,n:O Tex rrop 

,n:OCTaTO'IHO CKa3aTb, 'ITO HX CJie,n:yeT paccMaTpirnaTb KaK qaCTl1 rrpoBepJieMOH CIIM

BOJibHOH CTpOKII, ycrrelUHO COBITaBrnIIe c 'IJieHaM11 peryJIJipHoro Bblp<DKeHl1.H. TaKHe qJieHbI o603Ha'laIOTC.H o6paTHOH KOCOH qepTOH H HOMepoM tf>11Kcau,1111, Ha KOTopym 

,n:eJiaeTC.H CCbIJIKa, Ha<JHHa.fl c 1 ,  Harrp11Mep \ 1 ,  \2 11 T.,n:. 

B Ka<JecTBe rrp11Mepa paccMoTpHM peryJI.Hpttoe Bb1paR<ett11e I "  (  [ dtn J  ) a\ 1 I ,  Ko

Topoe o6ecrre<JHBaeT COBrra,n:eH11e c Cl1MBOJibHOH CTpOKOH, Ha'"IHHaIOmettC.fl c JII06oro H3 CHMBOJIOB d, t HJIH n, 3a KOTOpblMH CJieAYeT CHMBOJI a 11 ,n:aJiee JII06oH: Cl1MBOJI, COBrra,n:aIOmHH c rrepBOH tf>11Kcau,11ett. nocJie,n:Hee O<JeHb BaJKHO Y.HCHl1Tb! Be,n:b 3TO 

He o,n:Ho 11 TO )Ke, 'ITO M Bb1paJKeH11e I [ dt n ]  a [ dt n )  /. C11MBOJI, cJieAY10m11H: rrocJie CHMBOJia a, He MO)l(eT 6b!Tb JII06bIM 113 CHMBOJIOB d, t HJIM n, HO .D:OJI)l(CH 6bITb KaKl1M 

yro,n:HO 113 Tex CHMBOJIOB, KOTOpb1e 11HHIJ,HHPYIOT COBrra,n:eHHe c rrepBbIM CHMBOJIOM. 

CJie,n:OBaTeJibHO, CHMBOJI, KOTOpbIH COBrra,n:eT c <JJieHOM \ 1 ,  HCl13BCCTeH .n:o caMoro MOMeHTa Bbl'll1CJieHl1.fl ,n:a1-rnoro peryJI.HpHoro BblpaJKeHH.H. 

Xapa1<TepttbIM rrpttMepoM rroJie3Horo rrp11MeHeHH.fl o6paTHhIX CChIJIOK B perym1p

HhIX BblpaJKeHH.HX MO)l(CT CJIY)l(l1Tb rrpoBepKa Ha COBrra,n:eHHe c 3JieMeHTaMH pa3MeT

Kl1 XML-,n:oKyMeHTOB. PaccM0Tp11M cJieAY10m11H: rrp11Mep: 

/ < ( \w+ ) > ( . + ) < \ / \ 1 > /  

c ITOMOmhIO TaKoro peryJI.HpHoro BbipaJKeHH.fl MO)l(HO rrpoBepMTb Ha COBrra,n:eHHe TaKIIe rrpocThie aJieMeHThI pa3MeTKH, K.aK, Harrp11Mep, <strong>sce CITO yro.uHo</ 

s t rong>. 0o,n:06HaJI rrposepKa OI<a3aJiaCb 6bI  HeB03MO)l(HOH 6e3 yKa3aHl1.fl  o6paT

HOH ccbIJIKII. Be,n:b 3apattee He113secTHO, KaKott ttMeHHO 3aKpbrna10mtttt t(ecKpHrrTop 6y,n:eT COOTBCTCTBOBaTb OTKpbrna10meMy. 

A Terrepb, pacCMOTpeB OCHOBHbie CBe,n:eHHJl 0 peryJIRpHbIX BblpaJKemrnx, rrepe

H:,n:eM K HX 6Jiaropa3yMHOMY rrp11MeHeHHIO Herrocpe,n:CTBCHHO B KO,n:e. 
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CoeeT 

np11se,LJ,eHHblH Bbl We MaTep11a11  MO>f<HO cpaBH l1Tb c ro110BOKpy>1<11Te/1bHblM yCKopeH

H blM KypcoM no perymipHblM Bb1pa>1<eH11flM. Ec1111 0H11 see ew.e Kpy>t<aT saM ro11osy 11 

Bbl 4yscrnyeTe, 4TO saM TPYAHO  6yp,eT ycso11Tb noc11ep,y10w.11 H  MaTep11a11 3TOH  rna Bbl, HaCTOflT€/1bHO  peKOM€H,LJ,yeM  06 paT11TbCfl  K  p,on0/1 Hl1T€/1bHOH  /1 11TepaType,  ynOMl1-HasweHCfl B HaYa11e rnaBbl . 

1 0. 3 .  KoMnPAnsn�PAH perynHpHblX Bb1pa>1<eHMM 

Perym1pHh1e  Bb1paJKemu1  npoxo,a;.HT  MHoro11ttcJieHHb1e  cTa,LJ;HH  o6pa6oTKH,  no3TOMY .HCHOe npe,a;cTaBJier-rne 0 TOM,  'ITO npottCXOll,HT Ha KaJKll,OH CTa,LJ;HH 3Toro npo

Qecca, cnoco6cTByeT HanttcaHHIO onTHMH3ttpoBaHHoro Ko,11,a Ha JavaScript. K Ha1160-

;1ee  npHMe'IaTeJibHbIM cpell,H  HHX OTHOC.HTC.H CTa,LJ;HH KOMHHJI51QHH H BblHOJIHeHH.H. 

B  11acTHOCTH,  1wM.nWlfl1!,U.fl npoHcxo,11,HT BC.HKHH pa3,  KOrll,a peryJI.HpHoe BbipaJKe1-me onpell,eJrneTc.H BnepBhie, a BbtnOJmeuue- Ko111.a CKOMnmmpoBaHHoe peryJI.HpHoe BhIpaJKeHHe HCHOJib3yeTC.H M.H COilOCTaBJieHH.H rna6JIOHOB c CHMBOJibHOH CTpOKOH. 

Bo BpeMJI KOMHHJI.HQHH HHTepnpeTaTop JavaScript BbIHOJIH.HeT CHHTaKCH'IeCKHH 

aHaJIH3 peryJI.HpHoro  BbipaJKeHH.H  H  npeo6pa3yeT  ero  BO BHYTpeHHee  npell,cTaBJie

HHe,  KaKHM  6bi  CJIOJKHblM  OHO  HH 6bIJIO.  CTall,H.H  CHHTaKCH'IeCKOrO  aHaJIH3a  H  KOM

IlHJI51QHH ll,OJIJKHa npoHCXO,Ll;HTb  BC51KHH  pa3,  KOrll,a  B  KO,LJ;e JavaScript  BCTpe'-IaeTC51 

peryJI»pHoe BbipaJKeHtte  (KpoMe JII06b1x BHYTpeHHHX onTHMH3aQHH, BhIHOJIH.HeMbIX 

6pay3epoM) . 

3a11acTy10  6paY3epbl  cnoco6Hbl  CG,Jyt,U  onpell,eJIHTb,  HCI10Jlb3YIOTC.H  JIH  H,LJ;eHTH'I

Hble  peryJI.HpHble  BblpaJKeHH51,  1IT06hI  KernttpoBaTb  pe3yJibTaTbl  KOMilHJI51QHH  KOH

KpeTHOro  nOBTop.H10meroc.H  Bb1paJ1<eHH5I.  Ho 3To  xapaKTepHo ll,aJieKo  He ll,JI51  Bcex 6pay3epoB.  TaK,  ecm1  pe11b  11,a;eT  o  cJimKHhIX  BbipaJKeHH.HX,  3aMeTHhIX  YJIY'-IIIIeHHH 

B  6blcTpo.a;ettcTBHH  MOJKHO  ll.06HThOI  nyreM  npe,a;BapttTeJihI-Wro  onpell,eJieHH»,  a CJie,LJ;OBaTeJihHO,  H  npe,a;BapttTeJibHOH  KOMllHJI.HQHH  pery;rnpnoro  BblpaJKeHH51  ll,JI51 

nocJiell,y1omero ero npttMeHeHH.H. 

KaK  cJielJ.YeT  H3  npttBe,a;eHHOro  Bh1me  KpaTKoro  o63opa  peryJI»pHbIX  BbipaJKe

HHH, B JavaScript OHH Moryr 6bITb CKOMIIHJIHpoBaHbl ,LJ;BYM.H cnoco6aMH: c UOMOl�bIO 

JIHTepaJia mm KOHCTPYKTopa. 06paTHMC.H K KOHKpeTHOMY npHMepy Ko,a;a H3 JIHCTHHra  10.2. 

n111cT111Hr 1 0.2. Asa cnoco6a C03AaHlllSI CKOMmm111poeaHHOro perynsipHoro Bblpa>KeHlllSI con st  rel  =  /test I i ; 

Co3AaTb peryn11pHoe Bb1pa>t<eHHe c noMOIJ\blO n1o1repana const  re2  =  new  RegExp ( "test " ,   " i " )  ; C03AaTb perynRpHoe ebtpa>KeHHe c noMOIJ\blO 

as sert ( re l . toString ( )  ===  " /t e st / i " , KoHcrpyKropa 

"Ver i fy  the  contents  o f   t he  expre s s i on . " ) ; a s s ert ( re l . t est ( "TesT " ) ,   " Ye s ,   it ' s   case-insens it ive . " ) ; a s s ert ( re2 . t est ( "TesT " )  ,  "This  one  i s   too . " )  ; a s s ert ( re l . toString ( ) ===  re2 . toString ( ) , 

"The  regular  expres s i ons  are  equal . " ) ; 

as sert ( re l   ! ==  re2 ,  " But  they  are  di f ferent  obj ects . " ) ; 
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l.facmo Ill.  HcC!leiJoeauue o6u:Kmoe u ynplJlumue xoiJa 

B .rt:aHHOM npHMepe KO.rt:a o6a pery;nipHbIX  Bblpa)KeHHH  OKa3bIBaIOTCR  B  KOHe'-1-HOM HTOre B  CKOMTIHJmpoBaHHOM COCTORHHH.  Ec;m 3aMeHHTb Ka)K.1J:YIO CCbIJIKY Ha nepeMeHHYJO  re 1  JIHTepanoM  It e s t  I i ,  TO o.ri:1-10 H TO )Ke  peryJIRpHoe Bb1pa)l(eHHe 6y.ri:eT KOMHHJIHpOBaThC.H CHOBa H CHOBa. Do3TOMY 0,1l;HOKpaTHa.H KOMTIHJI.HQHR pery

JI.HpHoro Bb1pa)KeHHR H nocJie.ri:y1o�ee ero coxpatteHHe B nepeMeHtto.H MO)l(eT cTaTb Ba)KHOH Mepo.H MR OHTHMH3aQHH K0,1l;a. 

06paTHTe  BHHMam,Ie  Ha TO,  LJTO MR l(a)K,1l;Oro peryJIRpHoro Bblpa)l(eHH.H C03,1l;aeTC.H YHHI<aJihHoe o6beKTHoe npe.rt:cTaBJieHHe. BcR1<Ht'1  pa3,  Kor.ri:a peryJI.ap1-1oe BhIpa)l(eH11e onpe.ri:em1eTCR, a CJie.rt:oBaTeJibHO, H KOMilHJIHpyeTCR, MR Hero C03.rt:aeTC.H 

Tal()l(e HOBhlH 06beKT. 0TJIH'-1He peryJIRpHblX Bblp<l)l<eHHH OT .ri:pyrttx  npoCTblX TH

TIOB, BKJIIO'-la.H CTpOKOBble 11 '-IHCJIOBhle, B TOM H COCTOHT, '-ITO RX KOMilHJIHQHR Bcer.ri:a 

.ri:aeT ymIKaJibHblH pe3yJibTaT. 

Oco6oe 3Ha•ieHHe HMeeT npHMeHeHHe KOHCTPYKTopa new RegExp ( . . .  )  MR co3-

.ri:a1-rn.a  HOBOro  pery;rnpHoro Bbipa)l(eHH.H. TaKOH cnoco6 H03BOJI.HeT COCTaBJIRTb H 

KOMilHJIHpoBaTh Bblpa)l(eHHe H3 CHMBOJibHOH CTpOKH, .1J:HHaMH'-leCKH cpopMttpyeMOH 

BO BpeMR Bbll10JIHeHHR Barnero npHJIO)l(eHH.H. I1 3TO MO)l(eT 6b!Tb O'-IeHb y.ri:o6Ho ,1l;JIR 

C03.rt:aHHH CJIO)l(HblX Bblpa)l(eHHH M.H HX HeO.rt:HOKpaTHOro HCilOJlb30BaHHR. 

)1.onycTHM ,  B  .rt:OKYMeHTe Tpe6yeTC.H onpe.ri:eJIHTb 3JieMeHTbl c  HMeHeM  onpe.ri:e

JieHHOro KJiacca, HeH3BCCTHbIM ,11;0 MOMeHTa 3anycKa npHJIO)l(CHH.H Ha Bbll10JIHCHHe. 

I1MeHa 3JieMeHTOB MOryT 6hITb CB.H3aHbl c pa3HbIMH KJiaccaMH H xpaHHTbCJI B 1-1ey.ri:o6HOM cpopMaTe,  pa3,1l;CJICHHhIMH npo6eJiaMH B  CHMBOJibHOM CTpoKe.  3To  npe.rt:CTaB

JIReT y.ri:o6tty10 B03MO)l(HOCTb ,11;JIR KOMTIHJIRQHH peryJI.apHoro Bblpa)l(eHHR BO BpeMR 

Bbll10JIHCHH.H, KaK IlOKa3aHO B npHMepa KO.rt:a 113 JIHCTHHra 1 0.3. 

m.1cn1Hr 1 0.3. KoMmmsu.,tMSI perynsipHoro BblpaJKeHMSI AJISI nocneAYIOU4ero npMMeHeHMSI 

<div  class=" samurai  ninj a " >< /div> C03AaTb o6beKTbl Allll recnipoaaH11R, 

<div  c l a s s = " ninj a  samura i " > </div> COCTOR1J4l1e 113 pa311H�HblX 3neMeHTOB 

<div></div> 

HTML-pa3MeTKH c pa3HblMH HMeHaM11 

< span  c l a s s = " s amurai  ninj a  ron i n " > < / span> Knaccoa 

<script > 

funct ion  findC l a s s inElement s ( clas sName ,  t ype )  { 

const  e l ems  = 

Co6parb 311eMeHTbl nor11ny 

document . getElement sByTagName ( t ype  1 1   " * " ) ; CK0Mn11n11poaarb perynRpHoe 

const  regex  = 


ablpallleHHe, 11cnonb3VR 

new  RegExp ( "  ( " I \  \ s ) "  +  clas sName  +  "  ( \ \ s  I $ ) " ) ; nepeAaHHoe HMR Knacca 

const  resu l t s   =  [ ] ; 

3Aecb 6YAer coxpaHRTbCR 

for  ( let  i  =  0 ,   l ength 

e l  ems . length ;   i  <  lengt h ;   i + + )   pe3ynbrar i f   ( regex . test ( e l  ems  [ i ]  . className )  ) 

-e<1----�1 npoaepHTb perynRpHoe 

results . push ( e l  ems [ i ]  )  ; 

Bb1pallleH11e Ha coanaAeHHR 

return  results ; 

assert  ( f indC l a s s inE l ement s  ( " ninj a " ,   " di v " )  . length  ===  2 , 

"The  r ight  amount  o f   div  n i n j a s   was  found . " ) ; a s s e rt ( findCl a s s i nE l ement s ( " ninj a " ,   " span " )  . length ===  1 , 

"The  r ight  amount  of  span  ninj a s   was  found . " ) ; a s s e rt ( findClass inE lement s ( " ninj a " )  . length ===  3 , 
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" The  r ight  amount  of  n i nj a s   was  found . " ) ; 

< / s cript> 

113 npIIMepa l<O,ll,a, np1rne,ll,eHI-10ro  B JJIIeTIIHre  1 0.3, MQ)KHO M3BJJe<Ib I-IeMaJIO no

JJe3HbIX ypoKOB.  Ctta'-laJia  B ,11,aHI-IOM npIIMepe eo3,ll,aeTeJI  p.H,ll,  aJJeMeHTOB  pa3MeTKII 

<div> II  <span> e  IIMeHaMII  KJiaeeOB  B  pa3Hb!X  eo'-leTaHIIJIX,  KOTOpbie  Mbl  6y,11,eM 

ttenOJJb30BaTb B Ka'-leeTBe o6beKTOB ,ll,JJ.H TeeTIIpoBaHHJI. 3aTeM onpe,ll,eJJJieTe.H cpyHK

QM.H  ,ll,JIJI  npoBepKII  IIMeH  KJiaeeOB,  KOTopoH:  B  Ka'-leeTBe  apryMeHTOB  nepe,ll,aIOTeJI MM.SI  npoBep.HeMoro  I<Jiaeea,  a TaIOKe  TIIn  3JJeMeHTa  pa3MeTKII,  B  KOTopoM  OH  npo

Bep.HeTe.H. 

)J;aJJee  eo6npa10Te.H  Bee  aJJeMeHTbI  y1<a3aHHoro  TIIna  e  noMOJUbIO  BeTpoem·mro MeTo,11,a  getElement sByTagName ( )  M  eoeTaBJJ.HeTeJI  peryJJJipHoe  BbipaJKeHMe,  noeJJe qero OHO KOMilMJJIIpyeTe.H eJJe,ll,)'IOIUHM o6pa30M: canst  regex  = new  RegExp ( " ( A i \ \ s ) "  +  cla ssN ame  +  " ( \ \ s i $ ) " ) ; 06paTine BHMMaHMe Ha npIIMeHeHHe KOHcrpyKTopa new Re gExp ( )  ,ll,JJJI  KOMilM

JJMPOBaHII.H peryJJ.HpHoro BblpaJKeHM.H Ha oeHOBaHMH HMeHH KJiaeea, nepe,ll,aBaeMoro cpyHKQHH.  B 3TOM 3K3eMnJJ.Hpe 06be1<Ta HeJJh3.H ncnoJJh30BaTb JJttTepan peryJJ.HpHoro BblpcuKeHH.H, noeKOJJbKY tteKOMOe HM.SI KJiaeea 3apaHee HeH3BeeTHO. 

)J;aHHOe peryJJ.HpHoe Bblp<DKeHtte eoeTaBJrneTe.H, a CJJe,ll,OBaTeJJbHO, H KOMIIHJJMpyeTC.H, TOJlhKO O,ll,HH pa3, '-IT06hl IICKJIIO'IIITb qaeThie l1 He H)')l(Hble IIOBTOpHbie KOMilII

JI.HQHH.  A nocKOJJhKY  eo,11,ep)l(IIMOe  perym1pHoro  BhipaJKeHII.H  II3Me1rneTcJI  ,ll,HI-IaMIIqecKII  (II 3aBttettT OT BXO,ll,.HIIJero apryMeHTa  clas sName) ,  TO,  nocrynaJI no,11,06HhIM 

o6pa30M,  MO)l(HO ,ll,06IITbeJI  3Haq11TeJJbHOrO  BhrnrpbIIIIa  B  npoM3BO,ll,MTeJibHOCTH 

Hamero npttJIO)l(eHtt.H. 

CaMo  peryJJJipHoe  BhipaJKe1-me  o6eeneqIIBaeT eoBna,11,eHne e  Ha•rnJIOM  CMMBOJib

HoH:  eTpoKII  ttJJII  ettMBOJJOM  npo6e11a,  3aTeM  e  qeJJeBhIM  IIMeHeM  KJiaeca  II ,11,anee  e eHMBOJIOM npo6eJJa  HJJII  KOHQOM CTPOKII.  06paTHTe  oeo6oe BHIIMaHtte  Ha IICIIOJJb-30Ba1:rne ,ll,BOHHOH o6paTHOH  KoeoH:  •1epTbI  (\ \)  ,ll,JJ.H 3KpaHIIpoBaHM.H npo6eJJhHOro CHMBOJJa  B  BblpaJKeHIIM  \ \s.  OpII  e03,ll,aHHH  pery;rnpHbIX BblpaJKeHIIH  e  UOMOIIJbIO 

JJMTepaJIOB  o6paTHaJI  KOCaJI  qepTa  yKa3bJBaeTeJI  B  lfJJeHax  Bblp<UKeHII.H  TOJJbKO 

O,ll,IIH  pa3.  Ho noeKOJJbKY 3TOT 3HaK 3anIIehrnaeTe.H B eMMBOJJbHOH  CTpoKe,  ero Heo6XO,ll,IIMO  3KpaHIIpoBaTb,  yKa3hIBa.H  ,ll,BaJK,ll,hl.  06  3TOH  oco6eHHOeTII  He  eJJe,11,yeT 

3a6blBaTb  npII  coeTaBJJCHHH  peryJJ.HpHblX  Bbipa)l(eHIIH  B  eIIMBOJJbHhIX  cTpoKax,  a He JJHTepaJJax. 

KaK  TOJJhKO  peryJJ.HpHoe  BhipaJKeHne  6y,ll,eT  CKOMIIIIJJttpoBaHo,  c  ero  noMOII�hIO 

MO)l(HO  6y,ll,eT  eo6paTb  Bee  eoBna,11,aIOI1JIIe  3JJeMCHThI,  Bhl3BaB  MCTO,ll,  t e s t  ( )  CJJe,ll,)'

IOIIJIIM  o6pa30M: 

regex . te s t ( e lems [ i ]  . c las sName ) 

Ope,ll,BapMTeJJbHOC  COeTaBJJeHIIe  II  KOMIIHJIJI1'II.H  peryJJ.HpHbIX BbipaJKeHHH  e  u;e

JibIO IIX IIOBTOpHoro IICilOJJh30BaHII.H  (11  BbIIIOJIHeHtt.H) HaeTO.HTCJibHO peKOMCH,ll,)'CTe.H KaK  acpcpeKTIIBHhIH enoeo6 IIOBhIIIIeHII.H npoM3BO,ll,11TCJJbHOeTII  nporpaMMhl,  KO

TOpbIM  He eTOHT npeHe6peraTb.  Be,ll,h  TaKOH  enoeo6 npIIHOeIIT  3aMCTHhle  Bhll'O,ll,bl npaKTII'-leCKII BO  Beex eJJyqa.HX npIIMeHeHII.H eJIO)l(HbIX peryJJ.HpHbIX Bblp<DKCHIIH. 
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TJacmb III. Hcc.rieooBmtue 06r,e1emoB u ynp(flteftue 1woa 

B Ha'-IaJIC ::noro pa3�eJia yrroMHHaJIOCh o TOM ,  '-ITO KpyrJihie CK06KH CJIY)l(aT B perym1pHbIX Bblpa)l{CHH.HX He TOJibKO M.H rpynnHpOBKH HX '-IJICHOB H BbITIOJIHCHM.H Ha� 

HMMH onepa1111H: ,  HO H M.H TaK Ha3bIBaCMbIX efiu'Kca1f,UU. Tenepb HaCTaJIO BpeM.H pac

CMOTPCTb ::no noH.HTHe 6oJiee no�po6uo, '-ITO  11  6y�eT c�eJiaHo  B  cJie�111eM pa3-

�eJie. 

1 0.4. <l>MKCa�MSI coenaAalOW.MX 'f3CTeM 

IloJib3a  OT npHMCHCHM.H peryJI.apHbIX Bblpa)l{CHHH  CTaHOBMTC.H  6oJiee  0'-ICBH�

HOH, KOr�a npo11cxo�l1T efiuxca1f,Ufl TIOJIY'-ICHHbIX pe3yJibTaTOB M.H  TIOCJie�IOIIICH MX 

o6pa60TKI1 TCM HJIM HHbIM cnoco6oM.  nepBbIM O'-ICBM�HblM rnaroM  Ha  3TOM  nyTM 

MO)l(CT CTaTh npocTa.H npoBepKa Ha COBna�eHHe CMMBOJlbHOH CTpOKH c rna6JIOHOM. 

J1 3aqacTYIO 3TOro OKa3bIBaeTC.H �OCTaTO'-IHO, XOT.H BO MHOrHX CJiyl.fa.HX TIOJIC3HO TaK

)l(C Bbl.HCHMTb, 'limo MMCHHO COBTiaJIO B pe3yJibTaTe no�o6HOH npoBepKI1. 

1 0.4. 1 . BbmonHeHMe npocTblX 4>MKca1.4Mi1 

,ll;onycTMM ,   Tpe6yeTC.H  l13BJieqb  3Ha'-ICHI1C  113  CJIO)l(HOH  CMMBOJibHOH  CTpOKH. 

XapaKTepHbIM npHMepoM TaKoH: cTpOKH MO)l(eT c�MTh 3Ha'-IeH11e CBOHCTBa CSSnpeo6pa3oBaHH.H, qepe3 KOTopoe  MO)l(HO Bl1�0M3MCHI1Tb BH3YaJibHOe TIOJIO)J(CHHe aJieMeHTa pa3MCTKH HTML-�oKyMeHTa, KaK �eM0HcTp11pyeTc.a B np11Mepe Ko�a 113 

JIMCTHHra 10.4. 

n11tCT111Hr 1 0.4. npocTaSI 4>YHK1.411tSI AJlSI 4>11tKC8l.41itllt BCTpa11teaeMOrO 3H8'4eHlltSI 

<div  id=" square "  style=" t rans form :  t rans l at e Y  ( 1 5px ) ; " >< /div> OnpeAellHTb 

<script> 

o6oeKT A11A 

recrHpoeaHHA 

funct i on  getTran s l ateY ( el em) { 

const  t rans formValue  =  e l em . style . t rans form; 

i f ( t rans formValue )  { 

const  match =  transformVa lue . ma t ch ( /t ranslateY \ ( ( [ A \ ) ] + ) \ } / } ; return  match  ?  mat ch [ 1 J  :  " " ; 

l!be11e'lb 3Ha4eHHe CBOHCTBa 

H3 CHMBOllbHOH CTpOKH 

. 

return  " " ; 

const  s quare =  document . getE l ementByid ( " square " } ; a s s e rt ( getTransl ateY ( s quar e }  ===  " 1 5px " , 

"We ' ve  extracted  the  t ranslateY  value " ) ; 

< / script> 

CuaqaJia B �aHHOM np11Mepe Ko�a onpe�eJI.HeTC.H aJieMeHT pa3MeTKl1, o6o3Haqa

IOIIIMH CTHJih, M3MCH.HIOIIII1H TIOJIO)J(CHMC 3Toro 3JICMCHTa Ha  15 TIMKCeJieH: 

" t rans form : t ranslateY ( l Spx } ; " 
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K CO)Ka.Jiemuo, 6pay3ep 1-1e npe,ri;ocTaB1rneT 1n-1Tep<j:>etic API, 'IT06h1 6e3 oco6oro Tpy,ri;a  H3BJieqb  BeJIHqHHY  C,ll;BHra  3JieMeHTa.  no::>TOMY  Mbl C03,D;aeM ,!l;Jl5I  3TOH  u;eJIH 

CJie,D;yIOIUYJO <j:>yHKU:HIO: 

function  getTranslateY ( el em) { 

const  trans formVa lue  =  e l em . style . transform; 

i f ( t rans formVa lue )  { 

const  mat ch =  t ransformVa lue . ma t ch ( /t ranslateY\ ( (  [ A \ ) ) + ) \ ) / ) ; return  match  ?  mat ch [ l )   :  " " . ' 

return  " " ; 

npHBe,D;eHHbIH  HH)Ke  KO,!I;  CHHTaKCHqecKOrO  aHa.JIH3a  BeJIHqHHbl  C,!l;BHra  MO)J(eT 

IlOKa3aTbC5I IlOHaqa.Jiy HeCKOJibKO 3anYTaHHbIM,  TI03TOMY pa36epeM ero no qacT5IM. 

const  match =  t rans formVa lue . match ( / trans l ateY\ (  ( [ A \ ) ) + ) \ ) / ) ; return  match  ?  match [ l )   :  " " ; 

IT pe)K,n;e  scero  Heo6xo,n;HMO  onpe,n;eJmTh,  HMeeTC5I  JIH  soo6me  csoticTBO 

t rans form ,ri;JIJI  nocJie,ri;y10mero  cm-naKc11qecKoro  aHaJm3a  ero  3Ha'IeHH5I.  EcJIH 

OHO  OTCYTCTByeT,  B03BpamaeTc5I  nycTM  CHMBOJihHaJI  cTpoKa.  A  ecJIH  csoticTBO 

t rans form npHCYTCTByeT, TO MO)KHO nepetiTH K H3BJie'IeHHIO 3Ha'IeHH5I ::>Toro CBOH

CTBa. MeTo,n; mat ch ( )  c peryJIRpHbIM Bbipa)KeHtteM B03Bpaui;aeT MaccHB 3a<j:>111<c11po

BaHHh1x 3Haqe1-111ti, ecJin cosna,n;eirne o6Hapy)KeHo, HJIH :>Ke nycroe 3HaqeHne nul l , eCJIH OHO He o6Hapy)KeHo. 

MaccHB,  B03BpaIUaeMhIH  MeTo,ri;oM  match ( ) ,  coti:ep)KttT  pe3yJibTaT  noJIHoro  COBna,n;eHH5I  B  nepBOM  CBOeM  3JieMeHTe ,  a  B  Ka)K/J;OM  IlOCJieti:y10IUeM  3JieMeH

Te  - ocTa.JihHh1e 3a<j:>H1<cHposaHHh1e  pe3yJihTaThI.  TaKHM  o6pa3oM,  B  nepBoM  ::>Jie

MeHTe  MaCCHBa  6yti:eT  xpaHHTbC5I  IlOJIHOCTbIO  COBTiaBrna5I  CHMBOJlhHa5I  CTpoKa 

" trans form : t rans l a t eY ( 1 5px ) ; " , a B cJie,n;yIOIUeM ::>JieMeHTe - 3Ha'le1-me  15px. 

HanoMHHM,  qTo B  peryJIRpHoM  Bbipa)KeHHH  <j:>H1<cau;Htt  onpe,n;eJHIIOTCJI  c  noMo

IllhIO 1<pyrnh1x c1<060K. CJie,n;osaTeJihHO, npn cooTBeTCTBHH 3HaqeHH5I CBOHCTBa npeo6pa3oBaHH5I rna6JIOHY peryJI5IpHoro Bblpa)KeHH5I, OHO 6yti:eT HaX0,1l;HTbC5I BO BTopoM 

3JieMeHTe  MaCCHBa  ( ero HH,D;eKC  paBeH  [ 1 J ) ,  TIOCKOJibKY B  ,n;aHHOM  peryJI5IpHOM BbIpa)KeHHH  (nocJie  nepBoti ero "'-IaCTH t r ans lateY) 6brna YKa3a1-1a B 1<pyrnhIX c1<06Kax TOJlbKO 0,'l;Ha <j:>HI<Cau;tt5I. 

B ,n;aHHOM npHMepe HcnoJih30BaHbI JIOKa.JihHOe peryJ15Ip1-1oe Bbipa)KeHtte 11 MeTo,n; match ( ) .  Ho COBCeM ,n;pyroe ,ri;eJIO, KOr,n;a  HCTIOJlh3)'IOTC5I  rno6a.JihHhie  peryJI5IpHble Bblpa)KeHHJI.  BhrnCHHM ,n;a.Jiee,  1<a1< ::>To npo11cxo,a;HT. 

1 0.4.2. npoeepKa Ha coenaAeH1r1e c noMO�blO 

rno6anbHblX perynsipHblX Bb1pa>KeH1r1H 

KaK 6bIJIO no1<a3a1-10 B npe,n;hI,!l;YllleM pa3,n;e;1e, ec;m JIOKa.JihHOe peryJ15Ip1-1oe Bb1pa

:>KeHI1e  (6e3  rno6a.JibHOro <j:>Jiara g) 11cnoJih3yeTCJJ  B  MeTo,11;e mat ch ( ) ,  BhI3hmaeMOM 

,1J;Jl5I o6beKTa nma St ring, TO H3 3TOfO MeTo;..i;a B03BpaIUaeTOI MaCCI1B, co,ri;ep)Ka11IHH 
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qacm'b III. HCCJieaoeauue o6oeicmoe u ynp()lie11,ue 'Koaa 

TIOJIHOCTbIO COBTiaBrny10 CTpoKy Hap.H;zy c JII06bIMH .n:pyrHMH pe3YJlbTaTaMH COBrra.n:e

HnH, 3acpHKCHpoBaHHblMH B xo.n:e .n:aHHOH onepaQHH. 

Ho ecnH npe.n:ocTaBHTb MeTo.n:y mat ch ( )  rno6anbttoe peryn.Hp110e Bbipa)J(eHHe (c rno6aJibHbIM cpnaroM g), TO 6y,a;eT B03BpaI11eH COBCeM .n:pyroif pe3yJibTaT.  11 XOT.H 

HM  no-npe)l(HeMy OKaJI<eTC.H MaCCHB, OH 6y,a;eT co.n:ep)l<aTb pe3yJibTaTbI rno6aJibHbIX 

coBna.n:eHHH.  Be,a;b  rno6aJibHOe  perym1pttoe  Bb1pa)l(e1me  o6ecne'-mBaeT  Bee  B03MO)l(Hbie BapttaHTbI COBIIa,a;eHHH B npoBep.HeMOH CHMBOJlbHOH CTpoKe,  a He TOJlbKO 

nepBoe c0Bna.n:em:1e. 11 B aToM cnyqae pe3ynbTaThI, 3acpttKcttpoBam-1b1e npu 'KaJICaoM 

COBna.n:eHHH, He B03BpalllaIOTC51. 

IlOKa)J(eM, KaK 3TO npoHCXO)J;HT, Ha rrpHMepe Ko.n:a H3 Jil1CTHHre 10.5. 

n1otcrnHr 1 0.5. Ornwmsi rno6anbHoro "' noKanbHOro no1otcKa Ha cosnaAeHHe c OOM01l4bl0 MeTOAa match 

canst  html  =  " <d i v   c l a s s= ' t est ' ><b>He l l o</b>  < i >wor l d ! < / i > < / d iv> " ; canst  resu l t s =  html . match ( / < ( \ / ? )  ( \w+ )  ( [ " > ] * ? ) > / ) ; a s s e rt ( result s [ O J  

" <div  c l a s s = ' t es t ' > " ,   " The  ent i re  mat ch . " ) ; a s sert ( result s [ l ]  

" " ,   " The  (miss i ng )  s l a sh . " ) ; npoeepMTb Ha coenaAeHMe 

c noMOl!lblO llOKallbHOro 

a s sert ( results [ 2 ]  

" div" '  " The  tag  name . " ) ; 

pery11RpHoro Bb1pa>KeHMR 

a s sert ( result s [ 3 ]  

" c lass= ' test ' " ,  " The  a t t r ibute s . " ) ; 4 

canst  a l l =  html . match ( / < ( \ / ? )  ( \w + )   ( [ " > ] * ? ) > / g ) ; npoeepMTb Ha coena-a s sert ( a l l [ O J  

" <div  class= ' t e st ' > " ,   " Opening  div  t AeHMe c noMOl!lblO rno· 

a s sert ( a l l [ l ]  

" <b> " ,   " Opening  b  tag . " ) ; 6a11bHoro pery11RpHoro 

Bblpa>KeHMR 

a s sert ( a l l  [ 2 ]  

" < lb> " ,   " Cl o s ing  b  t ag . " ) ; a s sert ( a l l  [ 3 ]  

" < i > " ,  " Opening  i  t ag . " ) ; a s sert ( a l l  [ 4 ]  

" < / i> " ,   " Cl o s ing  i  t a g . " ) ; as sert ( a l l  [ 5 J 

" < / div> " ,   "Clos ing  div  t a g . " ) ; KaK cne;zyeT 113  npttBe.n:ettHoro  Bhirne  np11Mepa  Ko,a;a,  npH JIOKaJibHOM  coBna

.n:eH1111  peryn.HpHoro  Bbipa)J(eHH.H  html . mat ch ( I < ( \ I ? )  ( \ w + )  (  [ " > ]  * ? )  > I )  , B03BpaI11aeTC5I  e,a;l1HCTBeHHbIH  COBIIaBllil1H  3K3eMIIJI51p  11  3acp11Kc11poBaHHbie  nptt aToM  pe3ynhTaThI,  a  nptt  rno6aJibHOM coBna.n:eHHH, html . match ( I < ( \ I ? )  ( \ w+ ) (  [ " > ]  * ? )  > I  g )   - CIIHCOK coBna,a;eHHH. Ecntt  )l(e  oco6oe  3Haqem1e 11Me10T cpttKca

U:11H,  HX MO)l(HO BOCCTaHOBl1Tb,  BbIIIOJIH5151 rno6aJibHblH IIOl1CK COBIIa;:J;eHHH H  BbI3bIBa.H ,Zl;Jl51 3TOH u:en11 MeTo.n: exec ( )  c peryn.HpHbIM Bblpa)J(eH11eM BC51Kl1H pa3, Kor.n:a Tpe6yeT01  B03BpaTHTb 0'-1epe.n:tty10 rropu;tt10 coBrraBrnHx .n:aHHbIX. TttnHqHbIH TOMY 

np11Mep np11Be.n;eH B Ko.n:e 113 JIHCTl1Hra 1 0.6. 

nHCTHHr 1 0.6. rno6anbHblM nOHCK H <l>HKC81..\lo'ISI pe3ynbT8TOB C OOM01l4bt0 MeTOAa exec ( ) canst  html  =  " <div  c l a s s= ' t est ' ><b>He l l o</b>  < i >wor l d 1 < / i > < /div> " ; canst  t a g   =  / <  ( \ / ? )  ( \w+ )  ( [ " > ]  * ? )  > / g ; l e t   mat ch ,  num  =  0 ; 

wh i l e   ( ( match  =  t ag .  exec ( html )  )  ! = =   nul l ) MHoroKparHo Bbl3blBaTb 

MeTOA exec ( )  

a s s e rt ( ma t ch . length  ===  4 , 

" Every  match  f inds  each  tag  and  3  captures . " ) ; num++ ; 

a s sert ( num 

6 ,   " 3   opening  and  3  clos ing  tags  found . " ) ; 
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B npirne,ll,eHHOM Bbillie npHMepe KO,ll,a MeTo,ll, exec ( )  BhI3bIBaeTcJI MHoroKpaTHO, KaK noKa3atto HmKe. 

whi l e   ( (mat ch  =  tag . exec ( html )  )  ! ==  nul l )   {  . . .  } 

nJiaro,ll,apJI 3TOMY coxpam1.eTCJI cocTomme H3 npe,ll,hI�ero BhI30Ba. TaKHM o6pa30M, npH K(l)l(,ll,OM nocJie�IIJ.eM BhI30Be ,ll,aHHoro MeTO,ll,a npoHCXO,ll,HT nepexo,ll, K CJie�IOU�eMy rno6aJibHOMY COBn�eHHIO. nocJie l((l)lq!;Oro Bbl30Ba MCTO,ll,a exec ( ) so3spaIIJ.aeTcJI oqepe,ll,ttoe cosna,ll,erme u ero cpHKcau,HH. 

c IlOMOIIJ.blO MCTO,ll,OB match ( )  HJIH exec ( )  MO)KHO Bcer,ll,a o6ttapy)KHTb TOqHbie COBna,ll,eHHJI  (H cpHKCaU,HH) HCKOMblX pe3yJibTaTOB. Ho 3Toro OKa3hIBaeTCJI He,ll,OCTa

TO'-IHO, KOr,ll,a B03HHKaeT noTpe6HOCTb B o6paTHOH CCbIJIKe Ha caMH cpHKCaU,HH. 

1 0.4.3. CcbinKM Ha <l>1t1Kca1.41t11t1 

CchrnaTbCJI  Ha OT,ll,eJihHbie  qacrtt 3acpttKc11posaHHhIX pe3yJibTaTOB  cosrra,ll,eHH51 

MO)KHO ,ll,BYM51 cnoco6aMH:  B COBila,ll,eHHH HJIH B CTpoKe 3aMeHhl (TaM,  r,ll,e 3TO,  KO

HC'IHO, B03MO)l(Ho) .  BeptteMc51 K np11Mepy H3 JittcTmira  1 0.6, r,ll,e o6ttap�ttBaeTC51 

coBn�etttte c OTKphrnaIOIIJ.HM HJIH 3aKphrna10IIJ.HM ,ll,ecKpttnTopoM HTML-pa3MeTrm. 

B:tt,ll,OH3MeHHM  ero  TaKHM  o6pa3oM,  qT06b1  o6ttapy)KttBaJIOCb Tal()Ke  coBrr�eHtte c  BHyrpeHHHM CO,ll,ep)KHMbIM ,ll,CCKp:ttrrTopa,  KaK IlOKa3aHO B npttMepe KO,ll,a H3 jIJ1-CTHHra 1 0.7. 

n111cn1Hr 1 Q,7, np111MeHeH111e o6paTHblX CCblnOK AJISI npoeepKlll Ha COBOaAeH111e c coAep>KlllMblM AecKp111mopa HTML-paaMeTKH 

const  html  =  " <b  c l a ss= ' he l lo ' >Hel l o < /b>  < i >world ! < / i > " ; const  pattern  =  / < ( \ w+ )  (  [ " > ]  * )  > ( . * ? )  < \ / \  1 >  I g ; Hcnonb3oearb o6paTHyio ccb111Ky 

let  match  =  pattern . exec ( html ) ; 

ConocraeMrb wa611ott c npoeepReMoil crpoKoil 

a s sert ( match [ O ]   ===  " <b  clas s = ' he l lo ' > He l lo< /b> " , nposepMrb pa311M�Hb1e cl>MK· 

" The  ent i re  tag ,  start  to  f i n i sh . " ) ; ca4MM no onpeAeneHHOMY 

a s s e rt ( match [ 1 ]  

" b " ,   "The  t a g   name . " ) ; 

wa6110Hy 

a s sert ( match [ 2 ]  

"  class= ' hel lo ' " ,   " The  t ag  att r ibutes . " ) ; a s s e rt ( match ( 3 ]  

" H e l lo " ,   " The  content s  o f   t he  t ag . " ) ; match =  pattern . exec ( html ) ; 

a s s e rt ( match [ O ]   ===  " < i >world ! < / i> " , 

" The  e n t i re  tag ,  start  to  f i n i sh . " ) ; a s sert ( match [ l ]  

" i " ,   " The  t a g   name . " ) ; 

as sert ( match [ 2 ]  

" " ,   " The  tag  att r ibutes . " ) ; 

a s s ert ( match [ 3 ]  

"world ! " ,  " The  contents  o f   the  t a g . " ) ; B npttBe,ll,eHHOM Bhnue rrpHMepe KO,ll,a '-IJieH  \ 1  ttcnoJih3yeTcJI B peryJIRpttoM BhIp(l)l(eHHH ,ll,JIJI o6paTHOH CCbIJIKH Ha nepsyIO cp:ttKcau,mo B 3TOM Bbip(l)l(eHHH (B ,ll,aH

HOM CJiyqae 3TO HM51 ,ll,CCKpttnTopa) . I1cnOJib3YJI ary HHcpopMaU,HIO, MO)KHO o6ttapy

)Kl1Tb COBn�eHHe c COOTBCTCTBYJOIIJ.HM 3aKpbIBaIOIIJ.HM ,ll,CCKpttnTopoM no 06pan10M: CCbIJIKe Ha HCXO,ll,HbIM ,ll,ecKpttnTop, HO rrpH ycJIOBHH, qTo B TCKYIIJ.CM ,ll,CCKp:ttnTope OTCYTCTBYJOT ,ll,pyr:tte ,ll,CCI<pttnTOpbI C TaKHM )KC HMCHeM. Ilo3TOMY ,ll,aHI-IbIM rrpHMep e,ll,Ba JIH MO)KHO cqHTaTb Het.IeprrbIBaIOIIJ.HM. 
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T..facm'b III.  Hcuwaoea'Jiue o6u:Kmoe u ynp(flte'Jiue Koaa 

CcbIJIKH Ha cpm<cau;HH n 3aMeH.HIOrn:ei1 cTpoKe MO)JUIO  rroJiy<IHTb H c noMOIIJ:bIO 

MeTO,D:a replace ( ) . BMeC'rO KO,D:OB o6paTHOH CCblJIKH, KaK B npe.n;h1.n:yrn:eM npHMepe KO,D:a, B .n;aHHOM CJiy<Iae HCilOJib3yeTC.H CHHTaKCHC $ 1 ,  $ 2'  $ 3 H TaK /�aJ1ee ,D:JI.H CCbJJIKH 

Ha Ka*.ll:YIO cpHKcau;mo no ee HOMepy: 

a s sert ( " font Fami l y " . rep l ace ( / ( [ A-Z ] ) / g ,   " - $ 1 " )  . t oLowerCase ( )   == 

" font- fami l y " ,  " Conve rt  the  camelCa s e   into  dashed  not a t i on . " ) ; B aToM cpparMeHTe 1<0.n;a cchIJIKa ( $ 1 )  Ha nepnoe 3acpHKCHponaHHoe 3Haqe1-me (n .n;aHHOM CJIYqae nponHCttyIO 6yKny F) ,D:eJiaeTCH  B cmp01Ce 3aMeU'bl.  3To Il03BOJIHeT 

yKa3hIBaTb crpo1<y 3aMeHhI, ,D:a)J(e He 3Ha.H,  KaKHM 6y.n;eT ee 3Haqe1-me .n:o caMoro MO

MeHTa COBila,D:eHH.H. TaKOH acpcpeKTHBHbIH npHeM CTOHT B3HTb Ha noopy)J(eHHe! 

HaJIHqHe cchIJIOK Ha cpH1<cau;1m  n peryJI.HpHbIX  Bbipa)J(eHHHX cnoco6cTnyeT cyrn:ecTneHHOMY ynporn:ettmo H y.n:o6oq11TaeMocTH  Ko.n;a.  Bb1pa3HTeJihHbrtt  xapaKrep TaKHX CCbIJIOK 1103BOJI.HeT C,D:eJiaTb KpaTKHMH H .HCI-Ib!MH onepaTOpbl, KOTOpb1e B npo

THBHOM cJiyqae noJiyqHJIHCb 6bl ,D:OBOJibHO 3anYTaHHblMH, HeJICHbIMH H /�HHHblMH. 

ITocKOJihKY H cptt1<cau;HH " rpynnh1 Bbipa)J(eHHH 3aKJI1oqa10Tc.H n KpyrJihie c1<06KH, npou;eccopy peryJI.HpHbIX Bblpa)J(eJ-mtt HeH3BeCTHO, KaKHe HMemrn CK06KH HCilOJib3YIOTC.H ,D:JI.H rpynnttpOBKH qJieHOB peI}'JI.HpHoro Bblpa.JKeHH.H H KaKHe H3 HHX CJIY)KaT 

,D:JI.H 06031-iaqeHH.H cpm<cau;Htt. IToaToMy nee OHH HHTepnpeTHpy10Tc.H H KaK rpynnhl H 

KaK cpHKCaQHH, qTo MO)KeT npHBeCTH K cpHKCaQHH 60JibJ11ero o6'beMa HHcpopMaQim , 11eM Tpe6yeTc.H Ha caMoM .n;eJie. KaK )Ke nocrynaTh B no1�06H1>rx cJir1aJix? 0TneT Ha 3TOT nonpoc .n:aeTC.H n c11e.n:y10rn:eM pa3.n;eJie. 

1 0.4.4. He<l>MKcMpyeMb1e rpynnb1 

KaK OTMet.IaJIOCb pattee, KpyrJibie CK06KH HMeIOT J�BOHHOe Ha3Ha'leI-me: OHH He TOJihKO rpynnHpy10T t.IJieHhI peryJI.HpHoro Bbipa)J(eHH.H .n;;rn BbinOJIHemrn onepau;11i1, HO H o6o3Hat.IaIOT cpHKcau;HH. 06b1qHo 3TO He Bbl3bIBaeT oco6hJX 3aTpy.n;HeHHH, HO 

eCJIH B pery;rnpHOM Bblpa)J(eHHH npoHCXO,D:HT qacTa.H rpynnHpOBKa, TO B KOHet.IHOM 

HTOre MO)J(eT 6bITb 3acpHKCHponaHO  MHOfO JIHJ11Hei1  HHcpopMau;m1.  A 3TO, B CBOIO 

otiepe.n;h,  3aTpy.n;H.HeT  copT11ponKy  3acpHKCHponaHHhIX  pe3y1rbTaTOB.  B  1<atieCTBe npHMepa pacCMOTPHM CJie.n:y10rn:ee peryJI.HpHoe Bbipa)J(eHHe: 

canst  pattern =  / ( ( n inj a- ) + ) sword/ ; 

B ;�aHHOM npHMepe npecJie.n;yeTc.H u;eJih cocTaBHTh Ta1we peryJI.HpHoe Bbipa.JI<e

HHe,  KOTopoe ,ll;OJI)KHO  pacn03HaBaTb  npecpHKC  " n i n j a - "   O,D:HH  HJIH  6oJibUJe pa3 

rrepe.n: c11onoM " sword " ,  a TaIOKe K cpH1<cau;HH ncero npecpm<ca. ,UJI.H aToro B .n;aHHOM 

peryJI.HpI-IOM Bblpa)J(eHHH Tpe6yioTc.H .n:na p.H.n:a 1<pyrn1>IX CK060K. 

•  BHeUJHHe  c1<06KH  o6o3Hat.1a10T  cpH1<cau;HIO  ncero,  qTo  npe.n:ruecTnyeT  CHM

BOJibHOH CTpoKe " s  WO rd " . 

•  BHyrpeHHHe CK06KH rpynnHpy10T npecpHKC " ninj a - "  .n;;rn npHMeHeHH.H onepau;HH +. 

Bee 3To nep1-10, HO B pe3yJihTaTe B03HHKaeT He o.n;Ha npe.n:no;iaraeMaJI cpHKcaQHJI, a 6oJihrue H3-3a HaJIH'lH.H BHYTPCHHHX rpynnHpy10rn:nx c1<060K. ,UJI.H y1<a3aHH.H Ha TO, 
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qTo  Kpyrnbie CK06KH He ,ll;OJDKHbl npHBO,ll;HTb K q:mKCaI..J,HH, B CHHTaKCHCe perym1p

HbIX  Bblp<l.)l(CHHH  npe.n;ycMoTpeHO  o603HaqeHHe  ? :  '  KOTopoe ,n;eJiaeTCJI cpa3y :>Ke fIOCJie  OTKpbIBaIOIIICM Kpyrno:H CK06KH.  3To o603HaqeHHe Ha3bJBaeTCJI  nacCU61i'bt.M 

noae'btpaJlcenue.M. 

CJie,n;oBaTeJibHO, ecJIH 3aMeHHTb ynoMmiyroe BbIIIIe peryJiapHoe Bhip<l.)l(eHHe Ha cJie,n;y10II1ee: 

canst  pattern = / (  ( ? : ninj a- ) + ) sword/ ; 

TO  K qrnI<caI..J,HH pe3y11bTaTOB  npHse.n;yr  TOJibKO  BHCIIIHHe I<pyrnb1e  cKo6KH. A  stty

TpeHHHe Kpyrnbie CK06KH B  3TOM  Bblp<l.)l(CHHH 6y.n;yr npeo6pa30BaHbl B naCCHBHOe llO,ll;Bblp<l.)l(eHHe. -Cfro6bl y6e,n;HTbCJI B 3TOM Ha npaKTHKe, pacCMOTpHM npHMep KO,n;a H3 JIHCTHHra 1 0.8. 

n111cntHr 1 0.8. rpynn"1pOBKa 6e3 <J>111Kca1.4111111 

con st  pat tern  =  I (  ( ? : ni n j a- ) + )  sword/ ; 

IAcno11b30Barb naccHeHoe nOABblpa>t<eHHe 

canst  n i nj as =  " ninj a-ninj a - sword " . match (pattern ) ; as sert ( ni nj a s . length  ===  2 , " 0n l y   one  capture  was  ret urned . " ) ; as sert ( n i n j a s [ l ]   === " ninj a-ninj a- " , 

" Mat ched  both  words ,  wi thout  any  extra  capture . " ) ; Pe3yJibTaTbl BhlfIOJIHCHH.H TCCTOB B npHBe,n;eHHOM BbIIIIe npHMepe KO,n;a fIOKa3bI

BaIOT,  qTo  naccHBHoe no;.i;sh!p<l.)l(eHHe  I (  ( ? : ni n j a- ) + )  sword/ npenRTCTByeT no

.HBJieHmo Jil1IIIHHX cpttKCaI..J,HH.  Do3TOMY npH BCRKOH B03MO>KHOCTH cJie,ll;yeT cTpe

MHTbC.H  HCllOJih30BaTb ttecpHKCHpyeMbie  (T.e.  naCCHBHbie)  rpynnbI  BMeCTO cpHKCa-1.1,HH,  1<0r.n;a OHa He Tpe6yeTC.H, qTo6bI o6Jier'-IHTb pa6oTy aHaJIH3aTopy peryJIRpHblX 

Bblp<l.)l(eHHH no 3anoMHHattmo H  B03Bpary cp1rnca1.1,H:H.  Be.n;b ecJIH 3acpHKCHposaH

Hb1e pe3yJihTaTbI He HY>KHbI, TO 3a'-IeM Hx 3anpaIII11BaTh! Dpas.n;a, 3a 3TO npHxo,n;HTCR 

nJiaTHTb ycJIO:>KHCHHeM H 6e3 Toro 3anyraHHhIX peryJIRpHbIX Bblpa:>KeHHH. 

A Tenepb o6paTHM BHHMaHHe Ha eIIIe O,ll;HH cnoco6 pacKpblTHJI HCTHHHOJ'O no

TeHL�HaJia peryIIRpHbIX Bblpa:>KCHHM. H COCTOHT OH B npHMeHeHHH cpyttKI..J,Hll BMeCTe c MeTo,n;oM replace ( )  o6oeKTa nma S t ring. 

1 0. 5. 3aMeHa re Kera c noMOll.\blO <l>YHK�"1M 

MeTo,n;  replace ( )  o6oeKTa THna St ring ,n;oBOJihHO 3cpcpeKTHBeH 11 YHHBepca

JieH,  B '-ICM MhI y>Ke ycneJIH y6e,n;HThCR paHee np11 o6cY>K,n;eHHH cpttI<ca1.1,tt:H. EcJIH  B 

Ka'-leCTBe nepBoro apryMeHTa BMeCTO HCKOMOM CTpOKH nepe.n;aTb 3TOMY MeTo,n;y peryIIapHoe Bblp<l.)l(eHHe, TO B HCXO,ll;HOM CTPOKe 6y,n;eT  3aMeHeHa fIO,ll;CTpOKa, COBna

,n;aIOIIIaJI c IIIa6JIOHOM (HIIH ece 110,ll;CTpOKH, eCJIH peryIIRpttoe Bblp<l.)l(eHHe JIBJIJICTCJI rno6aJibHhIM) . 

JJ:onycTHM, lffO B CHMBOJlhHOH  CTpoKe  Tpe6yeTC51 3aMeHHTb see  CHMBOJlhl Bepxttero perHcTpa Ha 6yKBY " X I .  JJ:;rn 3TOI"O MO>KHO 6bIJIO 6bi COCTaBHTh npHBe,n;eHHOe HH>Ke pery1mp1rne Bbipa:>1<e1-rne, KOTopoe ,ll;aJIO 6bI B pe3yJibTaTe CHMBOJihHyIO CTpoKy 

"XXXXX f g " . 

" ABCDE f g " . replace ( / [A- Z ] / g , " X" )  
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lfacm'b III.  HcCJ1RiJoea11,ue o6oeicmoe u ynpa•ienue 1wiJa 

3To, KOHequo, 3aMeqaTeJibHO, HO, Bepo5ITHO, Han6oJiee CHJibHOH CTopouoH: Me

TO)l;a replace ( )  5IBJI5leTC5l B03MO)l(HOCTb npe,11;ocTaBHTh B KaqecTBe 3aMeumomero 3uaqeHH5l  <f>yuKu;mo,  a ue <f>HKCHpoBaHttyIO CHMBOJibHyIO cTpoKy.  Kor,11;a 3aMeH5IIO

.w:ee 3HaqeuHe  ( BTopoH: apryMeHT ,11;auuoro MeTo,11;a)  oKa3hIBaeTc5l cpyttKIJ;Hei1,  oua BbI3bIBaeTC5l )l;JI5l Ka)l()l;Oro o6uapy)l(eHHOro COBIIa,1l;eHH5l c  nepeMeHHbIM  CIIHCKOM 

napaMeTpOB rrpHBO)l;HMOro HH)l(e  co,11;ep)l(aHH5l  (ttaIIOMHHM, qTo rrpH rno6aJibHOM 

IIOHCKe B HCXO)l;HOH CHMBOJibHOH CTpoKe o6Hap�HBaIOTC5l Bee 3K3eMIIJI5Ipb1 COBrra

,11;eHH5l c rna6JiottoM). A 3Haqeune, B03BpamaeMoe ,11;auHoi1 cj:>yHKIJ;HeH:, CJI�HT B KaqecTBe 3aMeumo.w:ero. 

•  CToJIHblH TCKCT COBIIa)l;eHH5l. 

•  <l>HKCaIJ;HH COBIIa)l;eHHH TIO Ka)l()l;OMY napaMeTpy. 

•  I1H,11;eKC COBna,11;eHH5I B HCXO)l;HOH C HMBOJibHOH CTpOKe . 

•  I1CXO)l;Ha51 CHMBOJibHa51 CTpOKa. 

3TO ,11;aeT HCMaJIYIO CB060,11;y ,11;ei1CTBHH )l;JIJI orrpe,11;eJieHH5l co,11;ep)l(HMOro CTpOKH 

3aMeHbl BO BpeM5l BbIIIOJIHCHH5l rrporpaMMbl, rrpHqeM 60Jihllia5l qaCTb 3TOH 111-Icpop

MaU:HH  3aBHCHT OT xapaKTepa HCKOMOro COBIIa)l;eHH5l. B JIHCTHHre  10.9 rrpHBC)l;eH 

npHMep KO)l;a, B KOTopoM <f>yttKIJ;H5l )l;Hl-IaMHqecKH <f>opMHpyeT 3aMeHmOIIIHe 3Haqe

HH5l B npou;ecce npeo6pa3oBaHHJI CHMBOJihHOH cTpoKH co cJioBaMH, pa3,11;eJieHHhIMH 

THpe, B 3KBHBaJieHTHOe HM CMeIIIaHHOe HaIIHCaHHe. 

n111cTlllHr 1 0.9. npeo6pa30BaHl/l0 Han111caHHOM 'lepe3 Tlllpe ClllMBOnbHOM CTpOKlll B cMewaHHoe Han111caH111e 

npeo6pa3oearb e 

funct i on  upper ( a l l , l et t e r )  {  return  l etter . t oUpperCas e ( ) ;  } 

as sert ( "borde r-bot tom-widt h " . replace ( / - ( \ w )  / g ,  uppe r )   ..- ConocrasMTb C CMMBonaMM, 


=== 

" borderBot tomWi dth " , 

HanMcaHHblMH 'lepe3 TMpe 

" Came l  cased  a  hyphenated  s t r i ng . " ) ; 

B  rrpHBe,11;eHHOM  BbIIIIe  rrpnMepe Ko,11;a  rrpe,11;ocTaBm1eTC5l  rno6aJibttoe  peryJIRpuoe  Bblpa)l(eHHe,  o6ecrreqHBaIOIUee  COBrra,11;eHHe  c  JII06bIM  CHMBOJIOM ,  KOTOpoMy rrpe,11;rnecTByeT 3HaK THpe. A <f>nKcau;H5I B aToM Bbipa)l(eHHH o6o3uaqaeT coBrraBIIIHH 

CHMBOJI (6e3 THpe) . BcJIKHH pa3, KOr,11;a Bbl3bIBaeTC5l <f>YHKIJ;H5l upper ( ) ' a  B ,11;aHHOM 

CJIY'-lae 3TO npoHCXO)l;HT )l;Ba)l()l;bl, eH: nepe,11;aeTC5l IIOJIHOCTbIO COBIIaBIIIa5l CHMBOJib· 

Ha51 CTpoKa B KaqecTBC rrepBoro apryMeHTa,  a TaJOKe <f>HKCaIJ;HJI  (TOJibKO O)l;HH pa3 

MR aToro peryJIRpuoro Bb1pa}l{ettm.1)  B  KaqecTBe  BToporo  apryMeHTa.  OcTaJihHbie apryMeHThI He Ba)l(HbI, rroaTOMY OHH H ue YKa3bIBaIOTC5l. 

CTpn  rrepBoM BbI30Be  cpyHKIJ;HH  upp e r  ( )  eH: rrepe,11;aIOTCJI apryMeHTbI  11 -b 11  H 

11 b 11 ,  a npH BTopoM BbI30Be - apryMeHTbI 11 -w11 H  11w 11 • B Ka)l()l;OM cJiyqae 3a<f>HKCHp0Bauua51 cTpO'-IHaR 6YKBa npeo6pa3yeTC5l B rrporrncuyIO n B03BparuaeTC5l B Kaqe

CTBe 3aMeHRIOIIIei1 CHMBOJibttoH: cTpOKH.  I1  B  KOHe1-1uoM HTore rro,11;cTpoKa  11 -b 11 

3aMeH5ICTC5l Ha "B" ,  a IIO)l;CTpoKa 11 -w 11 - Ha 11W 11 • 
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fJio6aJihHOe perymrpttoe Bhipa_)l(em1e o6ycJIOBJIHBaeT BhIOOJIHem1e ,1J,aHHOM cpyttK

U:HH 3aMeHbl BC51KHM pa3, KOr,/],a npoHCX0,/],11T COBna,z:J;eHHe B HCXO,/],HOM CHMBOJihHOM 

cTpoKe. noaToMy paccMoTpeHHhIM 3,/1,eCh cnoco6 MO)KHO ,1J,a_)l(e pacumpHTh 3a npe,1J,e

JihI  o6hI'IHOM 3aMeHhI,  'IT06bl 11CITOJib30BaTb ero  B  Ka'IeCTBe  cpe,/],CTBa ,/],JI51  06xo,1J,a CHMBOJibHhlX CTpOK H CBOero po;:i:a aJihTepHaTl1Bbl THn11�rnoMy npHMeHeHHIO MeTO,/],a exec ( )  B U:HKJie whi l e ,  KaK 6blJIO nOica3aHo paHee B aToti rnaBe. 

l(onycrHM, Tpe6yeTC51 npeo6pa3oBaTh cJie;:t;yiorn;yio crpoKy 3anpoca: 

" foo= l & foo= 2 &blah=a &blah=b & foo=3 " 

B npHBe,/],eHHbIM HH)Ke aJlhTepHaTHBHhIH cpopMaT,  B 60JihJHeti creneHl1 ITO,/],X0,/],51IQHM 

npecJie�eMhIM u:eJI51M. 

" foo=l , 2 , 3 &blah=a , b " 

ll,JIJI perneHH51 3TOM 3a,/),a'Il1 MO)KHO BOCTIOJih30BaTbC51 peryJI51pHbIM Bblpa_)l(eH11eM 

H MeTO,/],OM  replace ( )  B  KO,/],e,  KOTOpbIH noJiyqaeTC51  oco6eHHO  KpaTKl1M, KaK ;:i:e

MOHCTp11pyeTC5J B np11Mepe KO,/],a H3 JIHCTl1Hra 1 0. 1 0. 

J1111crnHr 1 0. 1 0. Cnoco6 C>KaT111S1 CTPOKlll 3anpoca 

funct ion  compre s s ( source ) 

const  keys  =  ( } ; 

.,.__  CoxpaHHTb pacno1101KeHHb1e K1110<1H 

source . replace ( 

/ ( [ " =& ] + ) = ( [ " & ] * ) / g , 

funct i on ( fu l l ,   key ,   value ) 

.,.__  113Bl1e'lb A3HHble 0 KlllO'le M 3Ha<ieHHH 

keys [ ke y ]   = 

( keys [ ke y ]   ?  keys [ ke y ]   +  II  II 

" " )   + value ; 

I 

return  " " ; 

} 

)  ; 

const  result =  [ ] ; 

for  ( let  key  i n   keys ) 

resul t . push ( key 

Co6parb AaHHble o K1110<ie 

+  " = "   +  ke ys [ key ] ) ; 

return  result . j oi n  ( " & " )  ;  .,.__  CoeAHHMTb pe3y11bT3Tbl 3HaKoM & a s sert ( compres s ( " foo=l & foo=2 &blah=a&blah=b & foo=3 " )  

" foo=l , 2 , 3 &blah=a , b " , 

" C ompre s s ion  i s   OK ! " ) ; 

CaMoe  JII060nhITHOe  B  KO,/],e  113  Jil1CTHHra  1 0. 1 0   COCTOHT  B  TOM ,   �ITO  Me'l'O,/], replace ( )  3aMeHhI CHMBOJihHOH crpoK11  CJIY)Kl1T c1<0pee  B 1<a'lecrne cpe,l1,CTBa 06-xo,1J,a 3TOM CTpOKl1 ,/],JI51 o6ttappKeHl151 OT,/],eJihHblX 3Ha•IeH11M, a He MeXaHl13Ma no11c

Ka 11 3aMeHhI. TaKoti  np11eM  npec11e,L�yeT ,/],Be u:eJI11:  nepe,1J,aTh cpyttKU:11IO B 1<a•1ecTBe apryMeHTa 3aMeHJIIOIQero 3Ha'IeHl151 np11  BhI30Be  MeTo;:i:a replace ( )  w  npocTo  HCnOJJh30BaTh ee ,/],JI51 IT011CKa BMeCTO B03BpaTa 3Ha'IeHl151. 

CHa•1aJia B paccMaTp11BaeMOM 3,/1,eCh np11Mepe KO,/J,a 060JIB1rneTC5I 11HcpopMau:woH

HhIM MaCCl1B keys ,/],JI51 xpaHemrn KJIIO'leH 11 3Ha'IeHl1M, o6Hapy)KHBaeMhIX B  11CXO,l1,

HOM CTpOKe 3anpoca. 3aTeM ,/],1151 11CXO,/],HOM CTpOKH Bhl3hIBaeTC51 MeTO,/], replace ( ) ' 

I<OTopoMy  nepe,l1,aeTC51  peryII51pHoe  Bh1pa)Kem1e ,/],IHI  ITOl1CKa  Ha  COBTia,z:J;eH11e  nap 
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lfocm'b III. lfcc;1,eaoea'/-lue o6'15e1Cmoe u ynp1J1te'/-lue 1waa 

"1ouoq-3Haqem1e"  11  qm:KcaQ1111  KJnoqa  11  3HaqeH11JI,  a TaIOI<e  cpyHKQ11JJ,  KOTopoti  B 

Ka'-IeCTBe  apryMet-lTOB  nepe,ll,aIOTCJI  pe3yJihTaT  TIOJIHOro  COBTia,D,eHl1Jl,  3acpm<c11po

BaI-UlhJH  KJIIOq  H  3acpm<c11poBaHHOe 3HaqeH11e.  3TH  3acp111<c11posaHHbie  BeJI11q11Hbl coxpaHmOTCJI B xern-Maccuse ,ll,JIJI nocJie,D,y10mero o6pameHHJI K HHM.  CJie,D,yCT 3aMe

THTh,  qTo H3 3TOH cpyHKL(l111 B03Bpau..(aeTCJI nycTaJr Cl1MBOJibHaJI CTpo1<a,  TIOCKOJlbKY 

B ,ll,aHHOM cJiyqae HCilOJib3YIOTCJI no6oqHbie acpcpeKThI, a He caM pe3yJihTaT 3aMeHhl B 

HCXO,ll,HOH CTpOKe,  KOTOpbIH oco6oro 3HaqeHl1Jl He 11MeeT. 

CTocJie  B03spaTa  113  MeTO,ll,a  replace ( )  o6bJIBJIJieTcJI  06h1qHhitt Macc11s, B I<OTOpoM 6y,D,yJ· HaKawmBaThCJl  pe3y;1bTaThI,  H ,ll,aJiee  opraH113yeTCJI  Q11I<J111qecKoe  o6pameHHe  K  o6Hapy:>KeHI-IbIM  I<JIIOqaM,  B XO,ll,e  KOTOporo  KaJK,ll,blH  KJIIO'I  ,ll,06aBJIJieTCJI  B 

,D,aHHhIH  Macc11B.  I1 ttaI<ottel..(, o-r;(eJihHhie pe3y11bTaThI, xpaHJlm11ecJI B Macorne, coe

,ll,HHJIIOTCJI pa3rpa1-mq11TeJihHbIM 31-IaKOM & 11 B03BpamaeTCJI noJiy11eHHblH pe3yJibTaT: const  result =  [ ) ; 

for  ( l et  key  i n   keys )  { 

result . push ( ke y   +  " = "   +  keys [ ke y ) ) ; return  result . j o in ( " & " ) ; 

CTo,D,o6HbIM cnoco6oM MeTO,ll, replace ( )  o6beKTa String MO)J(HO 11cnOJib30BaTh B Ka<JeCTBe caMOCTOJlTeJibHOl'O MexaHl13Ma Il011CKa B CHMBOJlbI-IhIX CTpoKax, ,ll,0611sa

JICb  pe3yJihTaTa  He TOJihKO  6b1cTpo,  1-10  11  npocTo  H  acpcpe1<T11m-10.  CT0TeHQl1aJihHb1e B03MmKHOCTl1 Ta1<0ro  cnoco6a TPY,D,HO  nepeoQeI-Il1Th,  oco6em-10  ec;m  yqecTh,  'ITO 

,ll,JIJI 3TOI'O Tpe6yeTCR COBCeM HeMHOro KO,ll,a. 

Ha caMOM ,Z1,eJ1e peryJIJIPHhie  BhipaJKemrn Moryr 01<a3bIBaTh 3aMeTHoe BJil1JIH11e 11 

Ha cnoco6 Hanm:aHHJI  CL(eHapHeB ,ll,JIR  se6-cTpaHm..(.  TioKaJKeM  Tenepb,  KaK  np11Me

Hl1Th  3HaHl1R ,  no11yqeHHbie  0  peryJIJipHbIX  BblpaJKeHHJIX,  ,ll,JIJI  perneHHJI Tl1Ill1<JHblX 

3a,ll,aq, KOTOpbie MOryT B03HHKH)'Th np11 pa3pa60TKe se6-npttJIO)J(eHHH Ha JavaScript. 

1 0.6. PeweHMe TMnM"IHblX aaAa1.1 c noMOW.blO 

perynSlpHblX Bblpa>KeHMM 

B Jl3bIKeJavaScript qaCTO O,ll,Hl1 11 Te )l(e 3a,Z1,aq11 TIOBTOpRIOTCJI CHOBa 11 CHOBa, HO 

11x perne1-rne  He  scer,D,a o<JeBl1,ll,HO.  I1 3,ll,ecb Ha noMomh MO)J(eT np11ttT11  MacTepcKoe BJia,D,eH11e peryJIRpHbIMH Bb1pa)J<eHHJIM11.  B aTOM pa3,D,eJie 6y,ll,)'T paccMoTpeHbI He1<0Topb1e  Tl1IIH'-1Hble  3a,D,a<JH,  KOTOpble  MO)J(HO  pernHTb c  HOMOmbIO  O,ll,HOI'O  11Jll1  ,ll,Byx peryJIRpHblX BblpaJKeHl1H. 

1 0. 6 . 1 .  Y1.1eT CVIMBOnOB nepeXOAa Ha HOBYIO CTPOKY 

Tip11 BbIIIOJIHeHHH TIOHCKa Hepe,ll,KO Tpe6yeTCJI, 'IT06bI '-IJieH  •  (TO'II<a) ,  I<OTOpbIH 

o6hlqHo  COBna,D,aeT  c  JII06hIM  Cl1MBOJIOM ,  KpoMe  Cl1MBOJia  nepeBO,ll,a  CTpOKl1,  oxsa

TbIBaJI 6b1 H c11MBOJibI HOBOH cTpo1<11 . .ll:JIJI aTott  QeJI11 B ,Z1,pyr11x R3hIKax nporpaMM11-posaH11R  np11  COCTaBJieHHH  peryJIJIPHbIX  BbipaJKeHHH 3aqacryJO  11CIIOJib3YeTCJI  cne

Ql1aJibl-lbIH  cp11ar,  a  B JavaScript  3TOI'O  C,ll,eJiaTb  HeJib3R.  TioaTOMY  pacCMOTPl1M  ,ll,Ba 
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cnoco6a B03Meru:eHH51 3TOro 5IBHOrO yrryru:eHH.ll  B JavaScript,  KaK ,l(eMOHCTpHpyeTC51 

B rrpHMepe KO,l(a H3 JIHCTHHra  1 0. 1 1 . 

m11cntHr 1 0. 1 1 .  AHanH3 BCeX CHMBOnOB CTpOKH C Y'feTOM CHMBOna nepeXOAa Ha HOBYIO CTPOKy 

o"'""- "�" .,, 

0oKa3aTb, �TO cosnaAeHHR c Cl1MB0-

/13Ml1 nepexoAa Ha HOBYIO CTPOKY He 

canst  html  =  " <b>He l lo</b>\n< i >world 1 < / i> " ; npOl130W/10 

a s sert ( / . * / . exec ( html )  [ O J   ===  " <b>He l l o < /b> " , 

"A  normal  capture  doe s n ' t   handle  endl ines . " ) ; a s sert ( / ( \ S \ s J * / . exec ( html )  [ O J === 

Hcnonb30sarb conocras11eH11e 

" <b>He l lo</b> \ n< i>world 1 < / i > " , c npo6e11bHbrM11 c11MB011aM11 AllR 

" Ma t ch i ng  everything  with  a  character  s et . " ) ; coenaAeHHR co BCeMH C11MB0/13Ml1 

a s sert ( / ( ? : . l \ s } * / . exec ( html )  [ O J === 

Hcno11b3oearb �epeAOBa

" <b>Hel lo</b> \ n< i >world ! < / i > " , HHe A/JR coenaAeHHR co 

" Us ing  a  non-capturing  group  to  match  eve rything . " ) ;  BCeMl1 Cl1MB0/13Ml1 

CJ-Ia'-laJia  B  ,l(aI-IHOM  npHMepe  KO,l(a  onpe.l(eJrneTC5I  CHMBOJibHa51  CTpoKa 11 <b>H e l lo< /b> \n<i >wor ld ! < I i >  11 ,  cJiy)Karu:aH  B  KaqecTBe  o6neKTa  TeCTHposa

HH51 H CO.l(ep)Karu:a51 3HaK nepeBO,l(a crpoKH. 3aTeM npe.l(rrpHHHMaeTC51 IIOIIblTKa pa3-HblM11 cnoco6aM11 COIIOCTaBHTb  rna6JIOH  peryJI5IpHoro  Bblpa)KeHH51  BCeM  CHMBOJiaM 

CTpOI<H. 

B rrepsoM TecTe,  I . *  I .  exec ( html )  [ O J  ===  " <b>Hello</b> 11 , MbI y6e)K.l(aeMcn, 1.J:TO orrepaTop TO'-lKH (  ) 

• 

He OXBaTbIBaeT CHMBOJI rrepeso11:a CTpOKH.  Ho HaCT05IlIIHe 

MaCTepa  CBOero  )J;eJia  He  OTCTyrraIOT  nepe11:  Tpy;i;HOCTJIMH,  Il03TOMY  B  CJie,11;y10ru:eM 

TeCTe  MJI  rrposep1rn  HCIIOJib3YeTCJI  aJibTepuaTHBHblll  sap11aHT  peryJIJipHoro  BbIpa)KeHHJI,  I [ \ S \ s J * I ,  B  KOTopoM onpe,1J.eJIJieTcJI  KJiacc CHMBOJIOB MR cosn3)1,emrn c  JII06bIMH CHMBOJiaMH, KOTOpbie  ue JIBJIJIIOTC5I  npo6eJibHbIMH,  a  TaIOKe  c  JII06bIMH 

CMMBOJiaMM,  KOTOpbie  omuoCJtmCJt  I(  rrpo6eJibHbIM.  TaKoe  CO'.JeTau11e  OXBaThIBaeT 

Beeb  ua6op CHMBOJIOB,  B TOM '-IHCJie 11  nepexo11:a Ha HOBYIO CTpoKy. 

Eru:e O,l(Ha norrhITKa rrpe,n:npHHHMaeTCJI B cJielJ:Y!Oru:eM Tecre: I ( ? :  .  I \ s )  * I . exec ( html )  [ 0 J  ===  " <b>He l l o</b> \n< i>world ! </ i > " 

3,n:ech  HCrrOJib3YeTC5I  peryJIJipHoe  Bb1pa)KeH11e  I  ( ? :  •  I  \ s )  * I ,  06ecrreq11Ba10-ru:ee  c  IIOMOillblO  orrepaTopa  TO'-lKH  (  ) 

• 

COBna11:eu11e  co  BCeMH  CMMBOJiaMH,  KpoMe 

nepeBo,n;a CTpOKH, a Tal()Ke c JII06bIMH npo6eJibHbIMM CHMBOJiaMH, BKJIIO'-la51 H nepe

BO)J;  crpoKH.  TaKoe  CO'-leTaHHe  OXBaTbIBaeT  BeCb Ha6op  CHMBOJIOB,  B  TOM  '-IHCJie  H 

3HaK  nepeBo.l(a  cTpOKH.  06paT11Te  BHHMaHtte  Ha HCIIOJib30BaHtte  B 11:auuoM  cJiyqae nacornttoro no,n;Bbipa)KeHHJI,  HCKJII01.la10ru:ero JII06b1e He)KeJ1aTeJibHb1e <t>11Kcau,HH. 

01.J:eBH)J;HO,  1.J:TO  caMbIM OIITHMaJibHblM JIBJIJieTC5I perneHHe c  IIOMOillblO pery;rnp

HOro  Bbip(l)KeHHJI  I [ \ S \ s ]  * I  6Jiaro,n:apJI  ero  npocToTe  H  rro,n;pa3YMeBaeMhIM  npe

HMYillecrnaM B 6bICTpo,n:eiicTB1111. 

A Tenepb c.n;e11aeM  cMeJibIH  mar,  qT06h1  pacrn11pttTb  Kpyro3op  .no  MttpoBoro  ropH30HTa. 
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"ffacm·b Ill.  Hcoieooemtue o6aeKmoe u ynp(fl(euue 'KOoa 

1 0. 6 . 2 .  ConocraeneHMe c CMMeonaMM t0HMKOAa 

Hepe,n;KO  B  pery;u1pHOM  Bbipa)KemnI Tpe6yeTC51  COIIOCTaBl1Tb  c  rna6JIOHOM  Ha6op 6yI<Be1-rno-11mppoBbIX Cl1MBOJIOB, Hanp11Mep ,llJI51 BbI,L1;eJieH115l. II,L1;eHTl1<jm1<aTopa 113 eeJieI<Topa CSS.  Ho 6bIJIO 6b1 He,n;aJibHOB11,n;Ho npe,n;noJiaraTb, 'lJTO Bee 6yI<BeHHo-11mppoBbie  c11MBOJibI cooTBeTCTBYIOT cTaH,n;apry ASCII 11 BKllIO'lJaJOT TOJihKO 6yKBhI ai-rrJI11iieI<oro aJicpaB11Ta. 

B 3TOH  CB51311  11eJiecoo6pa3HO paern11p11Tb  Ha6op  IICUOJib3yeMbIX e11MBOJIOB ,n;o CTaH,n;apTa IOH111<0,n;,  'lJT06hI 51.BHhIM o6pa3oM MO:lKHO 6b1JIO no,n;,n;ep:lK1rnaTh MHOr11e 513blI<l1 MIIpa. Ior,n;a y Bae  U05l.Bl1TC51 B03MO:lKHOCTb 11CUOJlb30BaTh Ha6op 6yKBeHHOu11cppOBbIX c11MBOJIOB,  1<0Topb1H: He Bxo,n;11T B cTaH,n;apT ASCII, 1<a1< ,n;eM0HcTpIIpyeTc51 B np11Mepe 1<0,n;a 113 JIIICTl1Hra 1 0. 1 2. 

JhtCTMHr 1 0. 1 2. ConocTaeneHMe c CMMBonaMM IOHMKOAa 

const  t ext  = " \u5FCD\u8 0 0 5 \u 3 0 D l  

Conocrae11rb co eceM11 c11Meo11aM11, e roM 

IOIC/1e 11 c 3aAaHHblMH B CTaHAapre IOHHKOA 

const  rnatchAl l  =  / [ \w\u0 0 8 0 - \uFFFF_- ] + / ; 

a s sert ( text . rna t ch ( mat chAl l ) , " Our  regexp  matches  non-AS C I I ! " ) ; B  np11Be,n;eHHOM  Bhirne  np11Mepe  1<0,n;a  np0Bep1<a  Ha  eoBna,n;eH11e  oxBaThIBaeT 

Bee Cl1MBOJibl  IOH111<0,n;a, ,ll;Jl51 qero eo3,n;aeTC51 I<Jiace e11MBOJIOB,  BI<JIJO'lJaIOll111H '-IJieH 

\ w  IJ;JI51  conoeTaBJieH115l. co  BCeM11  o6hI'lJHhIMl1  c11MBOJiaM11  e  1<oi:i;oM  ASCII  ,n;o  128 B 

,n;eC51Tl1'lJHOH CHeTeMe 11  Ox80 B meCTI-Ia/];1JaTep11qHOH e11eTeMe C<IHCJieHl151,  a Tal()l{e 

,n;11ana30H, OXBaThlBaIOll1IIH Beeb Ha6op CIIMBOJIOB IOH111<oi:i;a c ,i:1ec5l.TH'-IHbIM I<O,ll;OM 

CBhirne 128 (11JI11 U+Ox8 0 B mecniai:i;11aTep11qHoii cpopMe ) .  Ha'lJHHa51 c ,n;ernTwrnoro I<O/];a  128, o6Hapy:lKIIBaIOTC51 HeI<OTOpbie eHMBOJihl  II3 BepxHeH llOJIOBHHhI  Ha6opa B Koi:i;e ASCII 11 Bee Cl1MBOJihI B oeHOBHOH MHoro513hIKOBoi1 nJIOCKoeT11 IOJ-1111<0,n;a. 

IlpoHHQaTeJibJ-lbie 'lJHTaTeJIH MOrJIH 3aMeTHTh, 'lJTO BBe,n;eHHeM B peryJI51pHoe BbIpmKeHHe Bcero ,n;11ana301-1a e11MBOJIOB IOHHKoi:i;a CBhnue 1<0,n;a \u0 0 8 0  B ,n;aHHOM np11Mepe o6ecne'-mBaeTe51 COBnai:i;eHHe He TOJibKO c  6YKBeHHblMH  e11MBOJiaMH, HO II  co sceMH 31-1a1<aM11 rrpen11Ha1-m51 11 ,n;pyr11M11 cneu11aJibHhIMII CIIMBOJiaMII IOH111<0,n;a (HanpIIMep, e1pe111<aMII). B 3TOM HeT HIIKaKOH norpemHoeTII, llOCI<OJihKY oeHOBI-IOe Ha3Hal.JeHJ•Ie ,n;a1-rnoro rrpIIMepa - no1<a3aTh, 1<aK Boo6me ocyIUeCTBm1eTc5l. npoBepKa Ha coBrra,n;eHIIe c cIIMBOJiaMII IOHIIKo,n;a.  EcJIII )Ke y Bae  IIMeeTC51  KaKoi1-To onpe,n;eJieH

HhIH ,n;IIana30H  CIIMBOJIOB ,n;JI51  conoeTaBJieHH51,  Bbl  MO:lKeTe  BOCilOJib30BaTbC51 ,n;aH

HbIM rrpIIMepoM, l.JT06bI BBeCTII JII06oti tty:lKHblH BaM ,n;IIana30H B I<Jiacc CIIMBOJIOB. 

H  B 3aKJIIO'-IeHIIe  Hamero IICCJie,n;oBaHH51 noTeHL�IIaJihHhIX B03MO:lKHOC'reti pery

JI51pHbIX Bbip<l)l(eHIIH paccMoTpIIM eu�e o,n;tty BeCbMa pacnpocTpaHe1-myio 3a,n;aqy. 

1 0.6.3. ConocraeneHMe c 3KpaHMpoeaHHblMM CMMeonaMM 

Pa3pa6oT'lJIII<H  se6-cTpaHIIU:  qacTo  nOJih3YIOTC51  IIMeHaMII  II,n;eHTIIcpm<aTopoB 

aJieMeHTOB pa3MeTI<II  CTpaHIIUbI  ( i d) ,  COBrra,n;aJOll1HMII c  II,ll;eHTIIcpIII<aTopaMII,  IIC

IlOJib3YeMbIMII B nporpaMMe. 0,n;HaI<O 3/];eCb Bee 3aBIIeHT OT npIIH5l.TbIX cornarneHHH. 

Ho Be,ll;b 3Ha'lJeHII51  id MOryT coi:i;ep:lKaTb He TOJibKO o6bI'lJHbie CIIMBOJihl, HO II 3HaKII 
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rrperr11Hamu1.  B  qacTHOCTH,  pa3pa60T'-IHK MO)J(eT rrpttcBOHTb a;1eMeHry  pa3MeTKH 

3HaqeH11e  id, paBHOe form : update. 

PeaJI113yJI,  Harrp11Mep,  MexaHH3M  CSS-ceJieKTopoB,  pa3pa60T'-IHK  6116JI110TeK11 

MO)J(eT opraHH30BaTb IIO,[(,ll,ep)J(KY 3HaKOB rrperr11HaHH.H, rrpHMeH.HJI aKpaHHpoBaHHe CHMBOJIOB. 3To ,[(aeT rroJib30BaTemo B03MO)J(HOCTb YKaJbIBaTb cJIO)J(Hbie HMeHa, KOT0-pb1e He cooTBeTCTBYIOT npttH.HTbIM cornarueHH.HM o np11cBoeHHH HMeH. PaccMOTpHM 

B KaqeCTBe npHMepa KO,[( 113 JIHCTHHra 1 0 . 1 3. 

n111crnHr 1 0. 1 3.  ConocTaeneHllle c 3KpaH111poeaHHblMlll ClllMBOnaMlll B CSS-ceneKTope const  pat tern = 

3ro perynl!pHoe Bb1pa>KeH11e 

C03AaTb pa3n11'!Hb1e 

const  t e s t s   =  [ 

06eene'l11eaer eoenaAeH11e 

recr11pyeMb1e 

e mo6oii nocneAOBarenbHO

" fo rmUpdate " , 

06beKTbl. Bee OHl1 

CTblO, eoeTOl!�eH 113 6yKBeH· 

" form\ \ . update \ \ . whateve r " , 

AOn>KHbl npoiir11 TeCT, 

HblX e11MBOnoe, o6parHOH 

KpoMe nocneAHero, 

" form\ \ : update " , 

Koeoii 'lepTbl 11 cneAYIO�ero 3a 

rAe ene411anbHblH 

" \ \ f \ \ o \ \ r \ \m\ \ u \ \p \ \d\ \ a \ \ t \ \ e " , Heil nio6oro e11Meona (Aa>Ke 

3HaK (:) ocranell He 

" form :  upda t e " 

e�e OAHOrO e11MBona o6paT· 

3KpaH11poeaHblM 

HOM KOCOH 'lepTbl) 11n11 Toro 

l ; 

11 APvroro 

npoeep11rb see  _.....,.  for  ( l et  n  =  0 ;   n  <  tests . length;  n++ )   { 

recr11pyeMb1e o6beKTbl 

assert ( pattern . test ( tests [ n ] ) , 

t e st s [ n ]   +  "  is  a  va l id  ident i f i e r "   )  ; B ,[(aHHOM  KOHKpenIOM  Bblpa)J(eHHH 06Hap�11BaeTC.H COBIIa,ll,eHHe c IIOCJie,[(OBa

TeJibHOCTbIO  6YKBeHHbIX  CHMBOJIOB  HJIH  IIOCJie,[(OBaTeJibHOCTbIO  CHMBOJIOB  o6paT

HOH  Kocoii qepTbI,  3a KOTOpbIMH cJie,ll,yeT JII06oil CHMBOJI. CJie,ll,yeT,  O,[(HaKo,  ttMeTb B  BM,ll,y,  qTo ,ll,Jl.H  IIOJIHOH  IIOMep)J(KH  Bcex aKpaHHpOBaHHblX  CHMBOJIOB  rrp11,ll,eTC.H 

npttJIO)J(HTb ,[(ODOJIHHTeJibHbie ycttJIM.H.  CTo,ll,po6Hee 06 ::>TOM  MO)J(HO  y31-1aTb,  o6pa

THBlliHCh rro a,ll,pecy https : I /mathias bynens . b e / notes I c s s - e s cape s. 

PealOMe 

ilo,[(Be,[(eM KpaTKHM HTOr ToMy,  qTo Bbl y31-1aJI11 113 ::>TOH rnaBbI. 

•  PeryJI.HpHbie  Bbipa)J(eHH.H  .HBJI.HIOTC.H  sechMa acpcpeKTHBHhIM  cpe,ll,CTBOM,  see 

'IaIIIe npOHlII«lIOIHHM 6yKBaJlbHO BO Bee acneKThl pa3pa60TKH cospeMeHHbIX 

se6-rrpttJIO)J(eHttM 1-1a JavaScript,  o6ecneqlJBa.H mo6y10 nposepKY Ha cosrra,[(e-1-111e B 3aBttCHMOCTH OT  11x  KOHI<pen1oro rrp11MeHeH11.H. Xoporuo pa36ttpa.Hcb B  OCHOBHbIX rrpm-11111nax COCTaBJieIUrn lI  npHMeHeHH.H peryJI.HpHbIX Bblpa)J(e

HMH, paccMoTpeHHhIX B ::>TOM rnase, 11106ol1 pa3pa6oT'-IHK ,[(OJI)J(eH ysepeHHO 

'JYBCTBOBaTh ce6.H, rrpeo,[(oJieBa.H TPY,ll,HOCTH npH 1-1an11caHHH Tex <f>parMeHTOB 

KO,[(a, r,[(e MQ)KHO BbffO,[(I-10 BOCIIOJib30BaTbC.H peryJIJipHblMH Bblpa)J(eHH.HMH. 

•  Perym1p1-1b1e  Bbipa)J(eHm1  MO)J(HO  cocTaBJI.HTb  c  noMou�hlO  JIHTepa;ws  pery

JI.HpHbIX Bblpa)J(eHHM ( / te s t / )  11 KOHCTPYKTopa o6beKTOB Twna RegExp (new RegExp ( " t e s t " ) ) .  Jl11TepaJibI 6oJiee npe,ll,noqT11TeJihHhI, KOI',[(a peryJI.Hpttoe 
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qacmb Ill.  lfcc.rieiJoeauue o6oeKmoe u ynp(flteuue 'Kooa 

BblpaJKeHHe H3BeCTHO Ha CT3,IJ;I1H pa3pa60TKH, TOr/J,a Kai< KOHCTpyi<Top - KOr/],a perym1p1-we Bb1pa>Ke1-me cocTamrneTC51 BO BpeM51 BhIIlOJIHemu1 nporpaMMbI. 

•  C  peryJIRpHbIM Bb1pa)l<eH11eM  MO)KHO CB513aTb  II51Tb q)JlaroB.  B  tiacTHOCTH, qrnar  i  /],eJiaeT perym1p1-1oe  BbipaJKe1-111e  He3aBHC5IJIJ,HM OT  per11cTpa CHMBO

JIOB, q)Jlar g  06ecrretI11BaeT COilOCTaBJie1-111e co BCCMH 3K3eMUJI51paMH rna6Jio

Ha,  q)Jlar  m  II03BOJI51eT  np11MeI-IHTh  peryJI51p1-1oe  BbipaJKeHHe  K  HeCKOJihKHM 

CTpOKaM TeKcTa, q)Jlar y aKTHBI1311pyeT ";111m<0e" COilOCTaBJieHHe, TOr/J,a KaK 

q)Jlar  u  1103BOJI51eT  IIOJib30BaTbC51  ynpaBJI51IOlll,11Ml1  IIOCJie/],OBaTeJibHOCT51Ml1 

B cTaI-I/1,apTe IOtt11KO/J..  Bee 3TH q)Jlar11 BBOiJ.51TC51  B KOI-Ille JIHTepaJia peryJI51p1-1oro  Bb1paJKe1-11151  ( narrp11Mep,  / t e s t /  i g )   11JI11  B  KatieCTBe  BToporo  apry

MeHTa np11 Bbl30Be  I<OHCTPYKTOpa o6beKTOB THIIa  RegExp  (nanp11Mep,  new RegExp ( " t e s t " ,   " i " ) ). 

•  .ll:JI51  yKa3aHH51  1-rn6opa  COUOCTaBJI51eMbIX CHMBOJIOB 11CilOJib3YeTC51  06031-1aqem1e  [ ]   (nanp11Mep,  [ abc ] ) . 

•  3HaK BCTaBKH  ( A)  CJJY)KHT /],JI51 yKa3aI-Il151 H a  TO, 'ITO  rna6JIOH /J,OJI)KeJ-I  naxo

/J,l1TbC51  B  Ha'-IaJie CHMBOJlbHOH CTpOKI1,  a 31-IaK /],eHeMHOH e/],11l-Il1llhl  ($) - Ha TO, 'ITO rna6JIOI-I /],OJI)KeH HaXO/J,HTbC51 B KOi-Ilie CTpOKH . 

•  3J-IaK  ?  CJIY)J(lfT /J,Jl51  yKa3aJ-IH51  Ha  TO,  '-ITO  '-IJICI-I  51BJI51eTC51  Heo6-n3aTeJibHbIM, 31-IaK  +  - Ha TO,  'ITO  qJieH  /],OJDKeH  I1051BJI51ThC5I  B  peryJI51pHOM  BblpaJKeI-U-IH 

O/J,111-1 11JIH I-ICCKOJibKO pa3,  a 3I-IaK  * - Ha TO,  'ITO '-IJieH Il05IBJU!eTC51 O/],HH  pa3, 1-1ecKOJibKO pa3 HJIH B006lll,e OTCYTCTByeT B peryJI5IpHoM Bb1paMen1111, 

•  3J-IaK TO'fKH ( . )  CJIY)l<l1T M51 COIIOCTaBJieHI151 c JII06bIM CHMBOJIOM. 

•  3J-IaK  o6paTnoH:  1<ocoH:  qepThI  ( \ )  CJIYMHT /J,JI51  3Kpar-mpoBaI-IH51  cJiyMe6I-IbIX 

CHMBOJIOB B pery;rnpHOM BblpaJKeHHH ( HarrpHMep,  •  [  $  " ) . 

•  Kpyrnhre c1<061<11  ( )   CJiy)KaT wrn  rpyrrrrupoBKH 1-1ecKOJibKHX 'IJieHOB pe1y1rnp-1-1oro BhrpaJKeHHJI, a 3HaK r<m-rneH:epa  ( I  ) - M5l  o6o3HatieHH51 qepe/J.OBaHH51, T.e. BbJ6opa a.JibTepnaTJ-IBI-IbIX BapHaHTOB. 

•  Ha qaCTH CHMBOJihI-IOH CTpOKH, ycrreIIIHO COBIIaBIIIHe c qJieHaMH perym1p1-10-ro BblpaJKeHH51,  MO)KJ-IO  /],eJiaTb o6paTHbJe CCblJIKH,  yKa3bIBa51  COOTBeTcrny

IOlll,ee  tIHCJIO,  o603Ha<JaJOlll,CC  I-IOMep  qnmcaIJHH,  IIOCJIC  31-IaKa  o6paTHOH 

tiepTbI  (I-Iarrp11Mep, \ 1 ,  \2 H T,/J.. ) , 

•  .ll:JI51 BC51KOH CHMBOJibI-IOH CTpOKH /],ocryrreH MeTO/], mat c h  ( ) ' KOTopoMy rrepe

/J,aeTC5I B Ka•-1ecTBe rrapaMeTpa peryJIRpHoe Bb1paJKen11e, a OH B03Bpau�aeT Macc11B,  CO/],ep)Kalll,HH  BCJO  COBIIaBrnyro  CTpoKy nap51/J.Y c JII06bJMl1 COBIIaBIIIHMl1 

qmKcaI1HJIM11. A wrn 3aMeHhI coBrra/],eH11i1 no rna6JI01-1y,  a He '-1acT11  cpHKcHpo

Ban1-10H: CTpOI<H, CJIYMHT MeTO/J, replace ( ) ' 

Ynpa>KHeHMSI 

1 .   Ka1<11M11 113 np11Be/J,CHHbIX HmKe 513bIKOBhIX cpe/J.CTB MO� 6hITb cocTaB11eHbI peryJI5IpHbre BhrpaJKeHH51 B JavaScript? 
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a) Jl11TepaJibI perym1pHbIX Bbipa)KeHl1H. 

6) BCTpoeHI-IbIH: KOHCTP)'l<TOP o6beKTOB T11na RegExp. 

B) BcTpoeHHhIW KOHCTPYKTop o6'beKTOB nrna RegularExpres s ion. 

2.  l.fro 113 np11Be;:i:ettHoro Hl1)1(e 5IBJUieTcJI JrnTepaJioM pery;rnp1-mro Bbipa)Ke1-rna? 

a)  / t e s t / 

6)  \ t e s t \  

B )  new RegExp ( " t es t " )  ; 

3.  B KaKOM 113 np11Be;:i:ettHbIX Hl1)J{e perynapHbIX Bbipa)l(eH11H: npaBHJibHO yim3aHhI qmarn? 

a) t e s t / g  

6) g / t e s t /  

n) new RegExp ( "test " ,  "gi " )  ; 

4.  c  KaKOH 113 np1-rne;:i:eHHbIX Hll)l(e CHMBOJlbHbIX crpoK COBna;:i:aeT perynapHoe Bbipa)KeHtte I de f / ? 

a )  0 )];Ha l13 Cl1MBOJibHbIX CTpoK "d",  " e  " ,  " f" 

6)  " de f " 

B )  "de" 

s.  c KaKOH 113 np11Be;:i:eHHbIX HH)l(e Cl1MBOJibHblX CTpOK COBna;:i:aeT pery;rnpttoe Bbipa)KeHHe I [ " abc J  /? 

a) O;:i:Ha H3 CHMBOJibI-IbIX cTpoK " a " ,  " b " ,  " c " 

6 )  O;:i:I-Ia 113 CHMBOJihI-IbIX crpoK " d " ,  " e " ,  " f " 

B )  CttMBOJibI-Ia5I cTpoKa " ab " 

6 .   c  KaKHM  l13  npttBe;:i:eI-II-IbIX  HH)l(e  peryJinpI-IblX  Bblpa)Kel-IHH COBna;:i:aeT  CHM

BOJibl-la5I CTpoKa "he 1 1 0  " ? 

a )  /he l l o /  

6) /hel l ? o /  

B )  / h e l  * o /  

r )  I [ he l l o ]  I 

7.  c  KaKOW l13 np11Be;:i:eI-IHbIX I-IH)l(e Cl1MBOJlbl-lblX CTpoK  COBna;:i:aeT peryJinpI-Ioe Bbipa)Ke1me  I ( cd ) +  ( de )  * I ? 

a)  " cd " 

6)  " de " 

B)  " cdde " 

r)  " cdcd" 

;:i:)  " c e " 

e )  " cdcddedede " 
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8.  KaKHM 113 np11Be.n;eHHhIX HH)l(e 3HaKOB MmI<HO o6o3Ha�mTh aJJbTepttaT11BHhie Bap11aHTbl B pery;u1pHOM Bblpa.Jl{eH1111? 

a) # 

6)  & 

B)  I 

9.  Ka1<11M  113  np11Be.n;eHHhIX HH)l(e cnoco6oB MO)l(HO cocJiaThC.H  Ha nepBy10  co

Bnamny10 Qmppy B pery;rnpHoM Bb1pa.Jl{eH1111 I (  [ 0 - 9 J  ) 2 / ? 

a )  / 0  

6 )  / 1  

B) \ 0  

r)  \ 1 

10. c KaI<l1M 113 np11Be.n;eHHbIX Hl1)1(e q11ceJI COBna.n;eT pery;u1p1-1oe Bblpa.Jl{eH11e I (  [ 0 - S J ) 6 \ 1 /? 

a) 0 6 0  

6) 1 6  

B) 2 6 1  

r )  5 6 5  

11. C  1<a1<oi1 113  rrp11Be.n;eHHhIX Hl1)1(e  Cl1MBOJihHhIX cTpo1< coBrra.n;eT pery1rnp1-1oe Bbipa.Jl{eH11e I  ( ? : ninj a )  - ( tr i c k )  ? - \  1 / ? 

a )  "ninj a - " 

6 )  "ninj a - t r ic k-ninj a " 

B )  "ninj a-trick-trick" 

12. K KaKoMy 113 rrp11Be.n;em-1hIX Hl1)1(e pe3yJihTaTOB rrp11Be.n;eT BhI30B 

" 0 1 2 6 7 5 " . replace ( / [ 0 - 5 ] / g ,   " a " ) ? 

a)  " a aa 6 7 a " 

6 )  " a l 2 6 7 5 " 

B )  " a 1 2 6 7 a " 















B  3TOVI rnaee ... 

•  I1pttMeHem1e rrpoeKTHoro rna6JioHa Mo.[(ynb 

•  HarrttcaHHe MO;J;yJibHoro KO,ll;a cornacHo TeKyrn:HM CTaH.D:apTaM 

AMD H Common JS 

•  Pa6oTa c MO;J;yJUIMH B cTaH.D:apTe ES6 

.l(o CHX rrop Mbl HCCJie,ll;OBaJIH TaKHe OCHOBHbie rrpHMHTHBbIJavaScript, KaK cpyHK

U,HH,  o6oeKThI,  KOJIJieKU,HH  H  perymrpHbie  Bbipa)l(eHmI.  Ho  B  apceHaJie  cpe.D:CTB 

pa3pa60TqHKa HMeIOTCJI H .D:pyrtte HHCTpyMeHTaJibHbie  cpe,ll;CTBa ,ll;JIJI  perneHHJI Te

KYIIJ;HX 3a,ll;aq  HarrttcaHHJI rrpttKJia,ll;HOro KO,ll;a Ha JavaScript.  ITo Mepe  pacrnttpeHHJI Be6-rrpttJIO)J(eHHH B03HHKaeT pH.D: .D:pyrttx 3a,ll;aq, CBJI3aHHhIX co cTpyKrypttpoBaHHeM 

rrpttKJia,ll;Horo KO.D:a H ero yrrpaBJieHHeM. KaK 6brno HeO,ll;HOKpaTHO ,ll;OKa3aHo, Kpyrr

Hhie  MOHOJIHTHhie KO,ll;OBhie 6a3bI HaMHoro TPY.D:Hee rroHJITh H  corrpoBO)l(,ll;aTh,  qeM 

6oJiee  MeJIKHe  H  xoporno  opraHH30BaHHbre.  IToaToMy BIIOJIHe  ecTeCTBeHHO,  qTo e,ll;HHCTBeHHhIH  crroco6 ycoBeprneHCTBOBaTb CTPYKTYPY  H  opraHH3aU,HIO  rrpttKJia,Z1;

HbIX rrporpaMM COCTOHT B TOM, qT06bI pa3,ll;eJIHTb HX Ha 6oJiee MeJIKHe, OTHOCHTeJib

HO CJia6o CBJI3aHHhie qacTH, Ha3brnaeMhie MOOJJIJl.MU. 

Mo.D:yJIH  JIBJIJIIOTCJI  6oJiee  KpyrrHbIMH  e,ll;HHHU,aMH  opraHH3aU,HH  rrpttKJia,ll;Horo KO,ll;a, qeM o6oeKTbl H cpyHKU,HH. 0HH II03BOJIJIIOT pa3,ll;eJIJITb rrpttKJia,ll;Hbie rrporpaM

Mbl Ha CBJI3aHHbie BMecTe 6JIOKH. IT pH C03,ll;aHHH MO;J;yJieH CJie;zyeT CTpeMHTbCJI o6pa30BaTb cornacoBaHHbie a6cTpaKU,HH H HHKarrcyJittpoBaTb IIO,ll;p06HOCTH peaJIH3aU,HH. 

DJiaro,Z1;ap51 3TOMY yrrpoII1aeTCJI  OCMbICJieHHe rrpHKJia,ll;HOH rrporpaMMbl,  IIOCKOJibKY, HCIIOJib3YJI  cpyHKU,HOHaJibHbie B03MO)l(HOCTH MO.D:yJieH,  MO)l(HO  He  6ecIIOKOHTbC51  0 

MaJI03HaqalllHX rro,Z1;po6HoCTJIX.  KpoMe Toro, HaJIHqHe MO;J;yJieH. 03HaqaeT  B03MO)I(-
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T..facmb III.  HcCJteaoeauue o6oeKmoe u ynp(J'leuue 1waa 

HOCTb  6e3 oco6oro Tpy,11;a  IJOBTOpHo  HCI10Jlb30BaTb cpyHKLI;HOHaJibHbie cpe,11;CTBa B 

pa3HbIX qacn1x 0,1:\HOH rrpHKJia,1:\HOH rrporpaMMbl 11 ,1:\<DKe pa3HbIX rrp11KJia,1J;HbIX rrporpaMM, 3Haq11TeJihHO ycKop5151 rrpou;ecc pa3pa60TK11. 

KaK  rroRCH51JIOCh  pattee,  s JavaScript  rrosceMeCTHO  rrp11MeHRIOTC5I  rno6aJihHhie rrepeMeHHhie.  Bc51KHH  pa3,  Kor,11;a rrepeMeHHa51 orrpe,11;eJ15leTc5I B rnaBHOM Ko,11;e, otta aBTOMaT11qecK11 CTaHOBHTC51 rno6aJihHOH 11 MO)I{eT 6hITb ,11;ocryrrHa B JII06oH: ,11;pyroH: qacT11  rrp11KJia,11;Horo  Ko,11;a.  B  tte6oJihIIIHX  rrporpaMMax  3TO  06b1qHo  He  BhI3hIBaeT 

oco6hIX 3aTpy,11;HeHHH,  HO rro Mepe pacIII11peHl15I  rrp11KJia,1:\HbIX  rrporpaMM  I1  BKJIIOqeHH51  B  Hl1X CTOpOHHero K0,1:\a 3aMeTHO yseJ111q11saeTC5I  sepo51THOCTb KOHcpJIHKTa 11MeH. B 6oJihIIIl1HCTBe ,11;pyr11x 513hIKOB rrporpaMM11posaHH5I rro,11;06Hoe 3aTpy,11;HeH11e pa3peIIIaeTc51  c  rroMOillhIO rrpocTpaHCTB HMeH  (s C++ 11  C#)  11J111 rraKeToB  (s Java) . 

OH11 rro3BOJI51IOT  1130J111posaTh see  11crrOJih3yeMhie  B  HHX 11MeHa 11  Ha3Haq11Th  11M 

,11;pyroe  HM51.  EJ1aro,11;ap51  3TOMY 3Haq11TeJihHO  CHl1)I{aeTc51  sepo51THOCTh rro51BJieHH51 

KOHcpJI11KTa 11MeH . 

.ll:o rro51BJieHH51 cTaH,11;apTa ES6 B 513hIKe JavaScript oTcyTcTBOBaJIO BhICOKoyposHesoe scTpoeHHOe cpe,11;CTBO, rro3BOJI51IOI11ee rpyrrrr11posaTh CB513aHHhie BMecTe rrepe

MeHHhie B MOL\YJlh, rrpocTpaHCTBO HMeH HJIH rraKeT. ITo3TOMY B KaqecTBe BbIX0,1:\a 113 

rro,11;06Horo 3aTpy,11;H11TeJihHOro rroJIO)I{eH115I  rrporpaMM11py10IJJ;He  Ha JavaScript  BhIpa6oTaJIH ycosepIIIeHCTBOBaHHbie MeT0,11;11KH MOL1YJ15Ip113au;1111, B KOTOpbIX Bbff0,1:\HO 

11crrOJih3YIOTC51 rrpe11My111ecTsa cyIJJ;eCTsy1011111x 513hIKOBhIX KOHCTpyKu;11H: JavaScript, B TOM q11cJie o6oeKTOB, HeMe,11;JieHHO  BhI3hIBaeMhIX cpyttKu;11H:  H 3aMhIKatt11H:. TaK11e MeT0,11;11KH 6yL\YT 11CCJie,1l;OBaHhl B 3TOH rnase. 

I1pas,11;a, TOJlbKO speM51 IJOK<DKeT,  KaK ,1:\0Jiro rrp11,11;eTC5I I10Jlb30BaTbC51  rro,11;06HbI

Ml1 06xo,11;HhIM11 rrp11eMaM11, rrocKOJihKY B cTaH,11;apT ES6 HaKoHeu;-To 6hrn11 BHe,11;peHhI co6CTBeHHbie MOL1YJIH. Ho, K CO)KaJieHHIO, 6pay3epb1 He rrocrreBaIOT 3a 3Tl1Ml1 HOBO

BBe,11;eHH5IMl1,  11  I103TOMY Mbl  Bb151CHHM, KaKl1M o6pa30M  MOL\YJil1 ,1:\0Jl)I{Hbl ,11;eHCTBO

BaTb B cTaH,11;apTe ES6,  HecMOTp51 Ha To,  qTo rrposepHTh HX rroKa eIJJ;e  HeJih351 113-3a OTCYTCTBl151 KOHKpeTHOH peaJI113au;1111 B OT,1:\eJihHbIX 6pay3epax. 

3HaeTe  m'I  Bbl? 

KaKl1M 113  11MelO W,11XCfl  Mexa H l13MOB  MO>l<HO  BOCnO/l b30BaTbCH AflH  n p 11 6J111>1<eHHOro n peACTa B/leH11H MOAYfle H  B KOAe JavaScript AO noH B/leH11H  CTaHAa pTa  ES6? 

4eM orn114a t0TCH cTaHAa pTbl o n p eAefleH11H  MOAYfleH A M D  11 CommonJS? 

Ka K11e o n eparnpbl  n 0Tpe6yt0TCH  B  KOAe,  Ha411HaH co CTaHAa pTa  ES6, 4T06b1 Bbl3BaTb B M OAYfle guineaPig <l>YH KU,1110  tryThisOut ( )   113 MOAYflH  test? 

I1TaK,  HaqHeM  c  pacCMOTpeHl151  MeT0,11;11K MOL\YJ15Ip113au;1111,  KOTOpbIMl1  MO)I{HO 

I10Jlh30BaTbC51 B HaCT05II11ee speM51. 

1 1   1 MOAYnSlpLi13aU.MSI KOAa JavaScript AO 

. 

. 

noS1 sneHMS1 cTaHAapTa ES6 

.ll:o rro5IBJieH115I cTaH,11;apTa ES6 B 513bIKe JavaScript ,11;orrycKaJil1Ch JI11IIIh cJieL1YIOILI;11e 

,1:\Be o6JiaCTl1 Bl1,11;11MOCTl1: rno6aJihHa51 11 JIOKaJibHa51 ( o6JiaCTb Bl1,11;11MOCTl1 cpyHKJJ;1111). 
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B H3hIKe He  cyrn;ecTBOBaJIO  npoMe)l{yToqHoH: 06Jiacn1  BII/J;IIMOCTII  (HanpIIMep,  npocTpaHCTBa IIMeH IIJIII  MO�JIH) ,  KOTOpaH 6hI n03BOJIHJia crpynnIIpOBaTh  onpe11eJieH

Hbie cpyHKIJ;IIOHaJibHbie B03MO)l{HOCTII. qT06bI HanIICaTb MOIJYJibHbIH KOii, pa3pa60Tq1IKII  Be6-npIIJIO)l{eHIIH  Ha JavaScript  6hIJIII  BbIHY)l{IJeHhl  TBopqecKII  IlOIJXOIJIITb  K 

npIIMeHeHIIIO IIMeIOIIl;IIXCfl  fl3blKOBbIX  cpelJCTB JavaScript. 

Bh16IIpaH rro11xo11Hrn;IIe H3hIKOBhie cpe11cTBa, Heo6xOIJIIMO IIMeTh B BII�, qTo Ka)l{-

11aH  MO�JlbHaf! CIICTeMa IJOJI)l{Ha 6bITb  cnoco6Ha KaK  MIIHIIMYM Ha CJie11y10111ee. 

•  OnpeoeJtum'b uumep¢eilc, qepe3 KOTopbIH MO)l{HO rroJiyqIITh 11ocryrr K  cpyHKIJ;IIO

HaJihHhIM B03MO)l{HOCTHM, KOTOpb1e npe11ocTaBJif!eT MO�Jlb. 

•  Cxpum'b  euympeuuue noopo6uocmu pea.n,u3ay,uu AtoiJy.!lfl,  qT06hI  He  o6peMeHf!Tb IIMII  II3JIIIIIIHe  noJih30BaTeJiei1  MOIJYJIH.  CKpbIBaf!  BHyTpeHHIIe  no11po6HOCTII peaJIII3aIJ;IIII  MO�Jlfl,  MO)l{HO  TaK)l{e  3aIIl;IITIITb  IIX OT  BMernaTeJihCTBa II3BHe, npelJOTBpaTIIB TeM caMbIM HeHy)l{Hbie MOIJIIcpIIKaIJ;IIII,  cnoco6Hble nopOIJIITb BCeB03MO)l{Hbie rro6oqHhie acpcpeKTbl II rrporpaMMHhie OllIII6KII. 

B  3TOM pa311eJie  Mbl CHaqaJia IlOKa)l{eM, KaK C031JaBaTb  MO�JIII,  IlOJib3Yf!Cb  CTaH-11apTHblMII fl3bIKOBbIMII cpelJCTBaMII JavaScript,  pacCMOTpeHHbIMII paHee B 11aHHOH 

KHIIre, B TOM qIICJie o6neKTaMII, 3aMbIKaHIIf!MII II HeMe11JieHHO Bbl3hIBaeMhIMII cpyHK

IJ;IIf!MII. I1po110JI)l{af! pacCMOTpeHIIe oco6eHHOCTei1 MOIJYJIHpII3aIJ;IIII, Mbl IICCJie11yeM 

IJBa  HaII6oJiee  pacrrpocTpaHeHHhIX cTaH11apTa  onpe11eJieHIIH  MOIJyJieH:  B JavaScript: AMD  (Asynchronous  Module  Definition  - acIIHxpoHHoe  onpe11eJieHIIe  MOIJYJIH)  II CommonJS,  KOTOpb1e  nocTpoeHhI  Ha  HeMHoro  pa3HhIX  rrpIIHIJ;IIrrax.  ITo  xo11y  II3-JIO)l{eHIIH  MaTepIIaJia  aToro  pa31JeJia  Bbl  Y3HaeTe,  KaK  orrpe11eJIHTh  MOIJYJIII  no  3TIIM 

CTaH11apTaM  II  KaKOBbl  IIX IJOCTOIIHCTBa II  HelJOCTaTKII.  Ho  HaqHeM  Mbl  c  Toro,  IJJlf! 

qero  6brna no11roTOBJieHa rroqBa B rrpe1JbI1Jyrn;IIx rnaBax. 

1 1 . 1 . 1 . OnpeAeneH111e MOAyneH c noMO�blO o6beKTOB, 

3aMblKaHlllH Ill  HeMeAneHHO Bbl3blBaeMblX <l>YHKU.lllH 

I1TaK,  BepHeMCfl  K  rrepeqIICJieHHbIM  Bblllle  MIIHIIMaJlbHbIM  Tpe6oBaHIIf!M  K  MO

�JibHOH  CIICTeMe,  KOTOpbie  COCTOf!T  B  TOM,  qT06bI  CKpbITb  BttyTpeHHIIe  rro11po6HOCTII  peaJIII3aIJ;IIII  II  orrpe11eJIIITb  IIHTepcpettCbl  MOIJyJieH.  I1  Terrepb  pacCMOTPIIM 

Te fl3bIKOBbie cpelJCTBa, KOTOpbIMII MO)l{HO BbirOIJHO BOCITOJib30BaTbCfl IJJlf! peaJIII3a

IJ;IIII 3TIIX Tpe6oBaHIIH. 

•  CoKphITHe  BHyTpeHHHX rro,ll,po6HocTeil peaJIH3allHH MO,ll,yJieil.  KaK  II3-BecTHO'  npII Bbl30Be  cpyHKIJ;IIII  B J  avaScri pt 06pa3yeTCfl  HOBaf!  o6JiaCTb BII

IJIIMOCTII,  B  KOTopoH:  MO)l{HO  orrpe11eJIIITb  rrepeMeHHbie,  IJOCTYITHhie  TOJibKO 

B  TeJie  11aHHOi1  cpyHKIJ;IIII.  CJielJOBaTeJibHO,  011Ha  II3  B03MO)l{HOcTei1  cKpbITh BHyTpeHHIIe  rro11po6HOCTII  peaJIII3aIJ;IIII  MOIJYJIH  3aKJIJOqaeTCfl  B  TOM,  qT06hI BOCilOJib30BaTbCfl  cpyHKIJ;IIf!MII  B  KaqeCTBe  MOIJyJieH.  EJiaro11apH  3TOMY  BCe rrepeMeHHbie  cpyHKIJ;IIII  CTaHOBf!TCfl  BHyTpeHHIIMII  rrepeMeHHbIMII  MOIJYJifl, CKpbITbIMII OT BHernHero MIIpa. 
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•  Orrpe,z:i;eJieHHe HHTepcI>eii:coB Mo,z:i;yJieii:. Pea.JIH3au;1rn. BH)'TpeHHHX rro.n.po6HocTeH:  cpyHKD;HOHHpoBamrn:  Mo,n.y;1eH:  qepe3  rrepeMeHHhie  cpyHKD;HH  03HaqaeT, qTo  aTH  rrepeMeHHhie  ,n.ocTyrrHhI  TOJihKO  B  caMOM  Mo,n.yJie.  Ho  ecJIH  MO.lJ.YJIH 

rrpe.n.rroJiaraeTCJI HCrrOJih30BaTh B  .n.pyroM  Ko,n.e,  TO  rrpH,n.eTCJI orrpe,n.eJIHTh JIC

HhIH lIHTepcpeH:c,  qepe3 KOTOpbIH  MO)l{HO  rroJiyqHTh .n.ocryrr  K  cpyHKD;HOHa.Jib

HhIM  B03MO)l{HOCT5IM,  rrpe.n.ocTaBJIJieMhIM  MO.lJ.yJieM.  l.JT06hI  .n.o6HThC51  ;:)TOro, MO)l{HO, HarrpHMep, BOCllOJih30BaTbC51 rrpeHMyiu;ecTBaMH o6'beKTOB lI 3aMbIKa

HlIH.  I1,n.e51  COCTOHT B  TOM,  qT06hI  H3 cpyHKD;lIH  MO.lJ.YJI51 B03Bpaiu;a.JIC51 o6'heKT, rrpe,n.cTaBJIJIIOiu;lIH  OTKpbIThlH  HHTepcpeH:c  aToro  MO.lJ.YJIJI.  y  aToro  o6'beKTa 

,D.OJI)l{Hbl 6hITh  MeTO.lJ.hl,  KOTOpb1e  qepe3  3aMhIKaHH51  coxpaHJIIOT  aKTHBHhIMH 

BHyTpeHHHe rrepeMeHHbie  MO.lJ.YJIJI  - ,lJ.a)l{e llOCJie Toro,  KaK cpyHKD;lI51  MO.lJ.YJl51 

3aBeprnHT CBOe  BhlllOJIHeHHe. 

OrrHcaB  B  o6iu;Hx  qepTax,  KaKHM  o6pa30M  MO.lJ.YJIH  pea.JIH3YIOTCJI  B JavaScript, rrepeH:,n.eM K  llOCTerreHHOMY pacCMOTpeHHIO  crroco6oB  peaJIH3aD;HH Tpe6oBaHHH 

K  MO.lJ.YJIJIM,  HaqaB c rrpHMeHeHH51 cpyHKD;lIH ,lJ.JI51  COKpbITH51 BttyTpeHHHX rro.n.po6Ho

CTei1 pea.JIH3aD;HH Mo,n.yJieH. 

<l>yHKL,V.1"1 B Ka"leCTBe MOAyneH 

IT pH BhI30Be cpyHKD;HH 06pa3yeTcJI HOBaJI o6JiaCTh BH.lJ.HMOCTH,  B KOTopoH: orrpe

,n.eJIJIIOTCJI  rrepeMeHHhie,  He,n.ocTyrrHhie  3a  rrpe,n.eJiaMH  TeKyiu;eH:  cpyHKD;HH.  B  Kaqe

CTBe  rrpHMepa pacCMOTPHM  CJie,n.yroiu;HH:  cpparMeHT  KO,D.a,  B  KOTopoM  rro,n.cqHTbIBaeTC51 KOJIHqecTBO  iu;eJiqKOB  JieBOH  KHOllKOH MhlllllI Ha Be6-cTpaHHD;e: ( function  countCl icks ( )  { 

OnpeAe1111rb 110Ka11bHyt0 nepeMeHHYtO AJIH XpaHeH11n 

l e t   numC l icks  =  O ; 

noAC4era Ko11114ecTBa 111e114KOB 

document . addEvent L i s tene r ( " c l i c k " ,  ( )   =>  { 

; I 

a l e r t  (  ++numC l icks  ) 

BcnK11i1 pa3, KOrAa no11b30Bare11b 111e11Kaer KHOnKoi1 Mbtw11 Ha 

} )  ; 

oe6-crpaHHL\e, 11HKpeMeHr11pyercn c4eT411K 11 coo6111aercn ero 

} )  ( )  ; 

reKy111ee 3Ha4eH11e 

B rrpHBe,n.eHHOM Bhirne cpparMeHTe Ko,n.a orrpe,n.eJIJieTCJI cpyHKD;HJI coun tCl i cks ( )  , r.n.e  co3,n.aeTCJI  rrepeMeHHaJI  numC l i c ks  H  perHcTpHpyeTCJI  o6pa6oTqHK  co6bITHH 

OT  iu;eJiqKa  KHOllKOH  MhlllllI  Ha  BCeM  ,n.oKyMeHTe.  BCJIKHH  pa3,  Kor.a.a  Ha  HeM  BbIllOJIH5IeTC51  111eJiqoK  KHOllKOH  MhlllllI,  HHKpeMeHTHpyeTC51  3HaqeHHe  rrepeMeHHOH 

numC l i c k s ,  a  pe3yJihTaT  OTo6pa)l{aeTC51  ,lJ.JI51  llOJih30BaTeJI51  B  OKHe  OllOBeiu;eHH51. 

B ,n.aHHOM Ko,n.e 06pa111aeT Ha ce6JI BHHMaHHe cJie,n.y10111ee. 

•  BHyTpeHHJIJI  rrepeMeHHaJI  numC l i c k s   cpyHKD;HH  coun t C l i c k s  ( )   rro.n..n.ep

)l{HBaeTCJI  aKTHBHOH  qepe3 3aMhIKaHHe  cpyHKD;HH-o6pa6oTqHKa  co6bITHH  OT 

iu;eJiqKa  KHOllKOH  MhIIIIH.  Ha  aTy  rrepeMeHHYIO  MO)l{HO  CChIJiaTbC51  TOJihKO  B 

caMOM o6pa6oTqHKe co6hITHH H  uuzae 6oAbute!  ITepeMeHHaJI numC l icks H30-JIHpoBaHa OT  Ko,n.a 3a rrpe,n.eJiaMH  cpyHKD;HH  coun t C l i c k s  ( ) .  B  TO  )l{e  BpeMJI rno6a.JihHOe rrpocTpaHCTBO HMeH rrpHKJia,D.HOH rrporpaMMhI He 3acopeHo rrepe

MeHHOH, KOTOpa51 Bp51.lJ. JIH rrpe,n.cTaBJIJieT lIHTepec ,lJ.JI51 OCTa.JlhHOro KO,D.a . 

•  <l>yHKD;lI51  coun t C l i c ks ( )  Bhl3bIBaeTC51 TOJihKO B  O.lJ.HOM  KOHKpeTHOM MeCTe, H  rroaTOMY  oHa  orrpe,n.eJieHa  KaK  HeMe,n.JieHHO  BhI3hrnaeMaJI  (rro.n.po6Hee  06 
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3TOM CM. B rJiase 3 ) ,  a He KaK cpyHK11;iu1, onpe,11;em1eMa.H 11 ,11;aJiee BbI3bIBaeMa.H 

c TIOMO�bIO OT,ll;eJibHOro onepaTopa. 

TeKy�ee  COCTO.HHl1e np11KJia,ll;HOro KO,ll;a MO)KHO npoaHaJil1311pOBaTb B  OTHOIIIe

Hl111  Toro,  KaKl1M  o6pa30M  BHyTpeHH.H.H  nepeMeHHa.H cpyHKll,1111  (11JI11 MO.D;YJI.H)  no,11;

,11;ep)K11BaeTC.H aKT11BHOM qepe3 3aMbIKaHl1.H (p11c. 1 1 . 1 ) . 

CpeAa cjJyHKu,vivi 

[ [ En v i r o nmen t ] ] 

Liepea aaMb1KaH11e, o6paayeMoe 

c o u n t C l i c k s   ( )  

o6pa6oT'll1KOM co6b1T11M, noA-

numC l i c k s :  0 

Aep>K11saeTc11 aKTl1BHOM nepeMeH-

••• numClicb 

f" �  B 6payaepe xpaH11Tc11 ccbinKa Ha 

--------- o6pa60T'111K C06blTl1M OT 111en'IKa 

KHOnKOM MblW11, nOAAep>Kl1Ba!I 

ero aKTl1BHblM 

P11c.  11.1. /loKa/lbHas:i  nepeMeHHafl numClicks nop,p,ep>t<visaeTrn  aKTl1BHoi;i 4epe3 3aMbl

Ka Hl1fl  B o6pa60T4 11 Ke co6b1rni;i OT W,e/14 Ka  KHOnKoi;i MblWl1 

A Tenepb,  KOr,11;a CTaJIO TIOH.HTHO,  KaK CKpbIBaTb no,11;po6HOCTl1 peaJ1113au,1111 MO

.D;YJI.H  11  no,11;,11;ep)K11BaTb 11X aKTl1BHbIMl1 CTOJibKO,  CKOJibKO  IlOTpe6yeTC.H, nepeil,11;eM 

K  pacCMOTpeHl1IO  BTOporo Ml1Hl1MaJibHOro Tpe6osaHl1.H K  MO.D;YJI.HM:  onpe,11;eJieHl1.H 

11X 11HTepcpeilcoB. 

npoeKTHblM wa6110H Mo,ttyJI1:>:  paCWHpeHHe <l>YHK4HM K3K MOAyJleM 06beKT3MH 

K3K HHTep<J>ei1caMH 

KaK npas11JI0,  11HTepcpeilc MO.D;YJI.H  cocT011T 113  p.H,11;a  nepeMeHHbIX 11  cpyHK11,11il, npe,11;ocTaBJI.HeMbIX  MO.D;yJieM  BHenrneMy M11py.  qT06bI C03,ll;aTb TaKOM  11HTepcpeilc, nporu;e BCero BOCTIOJib30BaTbC.H o6bI'!HbIM o6neKTOM sJavaScript. 

B  Ka'!eCTBe  np11Mepa  paccM0Tp11M  co3,11;aH11e  11HTepcpeilca  .D;JI.H  ynoM.HttyToro BhrIIIe MO.D;YJI.H,  s KOTopoM no,11;cq11ThrnaeTC.H KOJI11qecTso  ru;eJI'IKOB  KHOnKoil  MbIIII11 

Ha se6-cTpaH1111,e' KaK ,11;eMOHCTp11pyeTC.H B KO,ll;e 113 Jil1CTl1Hra 1 1 . 1 . 

n111crnHr 1 1 . 1 .  npoeKTHbli1 wa6nOH MO�YJI!o 

Co3AaTb r1106a11bHVto nepeMeHHYto MOAV11R 11 np11ceo11Tb ei1 

pe3y/1bTaT Bbln0/1HeHl1ff HeMeAJ1eHHO Bbl3blBaeMOH cj>yHKl\1111 

C03AaTb "3aKpb1ryto" 

const  MouseCounterModu l e   = func t i on ( )   { 

nepeMeHHYIO MOAV11R 

l e t   numC l i cks  =  0 ; 

const  handl e C l i c k   =  ( )   =>  { 

a l e r t ( ++numC l i cks ) ; 

} ; 

return 

803epar11Tb o6beKT, npeAcountC l i cks :  ( )   =>  { 

crae11Rto1J.111i1 11Hrepcj>ei1c MO· 

document . addEven t L i s tene r ( " c l i ck" ,  handleC l i c k ) ; AV11R. "3aKpblTb1e" nepeMeH

} 

Hble 11 cj>yHKl\1111 Moryr 6b1Tb 

} ; 

AOCTynHbl �epe3 3aMb1KaH11R 













356 

T..facmb III.  HcCJteaoeauue o6oeKmoe u ynp(J'leuue 1waa 

}  ( ) ; 

p

K CBOHCTBaM MO>KHO o6paTHTbCH H3 BHe �epe3 HX HHTep<l>eHC AOCT na a s sert ( typeof  MouseCounterModule . coun t C l i cks  === " function " , 

"We  can  access  modul e   functional i t y" ) ; 

& &   t ypeof  Mous eCounterModule . handleClick  ===  " unde f ined"  ' � 

a s sert ( typeof  MouseCounterModule . numC l icks 

"unde f ined" 

"We  cannot  access  internal  modul e   det a i l s " ) ; npH 3TOM BHyrpeHHHe 3neMeHTbl MOAYnH HeAOCyYnHbl 

CHaqa.Jia B ,11,aHHOM  rrpttMepe Ko,11,a M0,11;)1Jih pea.Jitt3yeTc.H  c  rroMOI.QbIO  HeMe,11,JieH

HO  BhI3hrnaeMoil  cpyHKIJ;Hl1.  B  TeJie  aToil  cpyHKu;1111  orrpe,11,eJI.HIOTC.H  rro,11,po6HOCT11 

pea.JI113au;1111  Mo_a;yJrn:  0,11,Ha JIOKa.JibHa.H rrepeMeHHa.H numC l i cks H  0,11,Ha JIOKa.JibHa.H 

cpyHKIJ;11.H handl e C l i c k  ( ) , rrp11qeM OHl1 ,11,ocryrrHbl TOJibKO B caMOM M0,11;)1Jie. 3aTeM B 

,11,aHHOM K0,11,e C03,1],aeTC.H 11 HeMe,11,JieHHO B03BpaI.QaeTC.H o6beKT, KOTOpblll IIOCJIY)Kl1T 

B KaqecTBe "oTKpbITOro 11HTepcpeilca" M0,11;)1JI.H.  3TOT  11HTepcpeilc co,11,ep)K11T MeT0,11, coun t C l i cks ( )  ' KOTOpblll MO)KeT 6bITb Bbl3BaH 3a rrpe,11,eJiaMH M0,11,YJI.H ,11,Jl.H ,11,0CTyrra K ero cpyHKIJ;110Ha.JibHbIM B03MO)KHOCT.HM. 

B TO )Ke BpeMa BHyTpeHHHe aJieMeHTbI Mo,11,yJI.H rro,11,,11,ep)K11BaIOTC.H aKTHBHbIMl1 qepe3 3aMhIKaHl15I, 06pa3yeMhie 11HTepcpeilcoM M0,11,YJI.H, IIOCKOJibKY aTOT HHTepcpeilc cTaHOBl1TC.H ,11,ocryrrHhIM H3BHe. TaK, B MeTo,11,e countCl i c k s  ( )  11HTepcpeilca Mo,11,y

JI.H  rro,11,,11,ep)K11BaIOTC.H aKT11BHbIMH BttyTpeHHl1e rrepeMeHHbie M0,11,YJijJ  numC l i cks 11 

handleCl i ck, KaK rroKa3aHo Ha p11c. 11.2. 

c o n s t   Mou s e C o u n t e rModule  = f u n c t i o n ( )  { 

l e t   numC l i c k s   =  O ; 

c o n s t   handl e C l i c k   =  ( )   = >   { 

a l e r t ( + +numC l i c k s ) ; 

} ; 

r e t u r n  

c o u n t C l i c k s : 

( )   =>  { 

docume n t . addEve n t L i s t e ne r ( " c l i c k " ,  handleC l i c k ) ; 

} 

} ; 

}  ( )  ; 

CpeAa MOAYll� 

[ [ E n v i r o nmen t ] ] 

---------------------------------

numC l i c k s : 

handle C l i c k : 

()  { } 

M o u s e C o u n t e rModu l e  

c o u nt C l i c k s  

fun c t i o n   ( )  { }  

PHC.  11.2.  ,ll.oCTyn  K  11 HTep<j>eHcy  MO,D,YIHI  4epe3  B03Bpaw,aeMblH 

o6beKT.  BHyTpeH Hl1l1  pea11 113aU,11l1  MO,D,Ylll1  ("3a Kpb1Tble"  nepeMeH

H ble 11 <l>YHKL.J,1111) nop,p,ep>t<l1BaeTCl1 aKTH BHOH 4epe3 3aMb1KaHl1l1, 06pa3yeMble OTKpb1TblMl1 MeTOp,aMl1 11 HTep<j>eHca 
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11 ,   HaKOHeIJ,,  o6'beKT,  npe�cTaBJUIIOIQl1H  11HTep¢e:Hc  MO.lzyJUI,  B03Bparn;aeMoro HeMeWJeHHO BhI3hrnaeMo:H ¢yttKu,11e:H,  coxpam:ceTCJI B nepeMeHHOH Mous eCounter Modu l e .  I1  qepe3 Hee  MO)J(HO JierKO  o6paTl1ThC51  K  ¢YHKIJ,110HaJihHhIM  B03MO)J(HO

CT51M MO.lzyJI51, Han11caB CJie�y10rn;y10 CTpoKy KO�a: 

MouseCounterModu l e . countClicks ( )  

BoT, co6cTBeHHO, 11 Bee, qTo Tpe6yeTC51 3HaTh o Tpe60BaH11Jix K peaJI113au,1111 MO

.lzyJI51.  BocnoJih30BaBIIIl1Ch npe11MYI.QeCTBaM11  HeMe�JieHHO  BhI3hIBaeMhIX ¢YHKu,11H:, MO)J(HO  cKphITh  HeKOTOph1e no�po6HOCT11  peaJI113au,1111  MO�YJIJI. A  BBO�JI  o6oeKThI 11 3aMhIKaHl151 B o6hlqHhlH o6oeKT, MO)J(HO YKa3aTh 11HTep¢e:Hc MO.lzyJI51, pacKphrna10-rn;11H: ¢yttKIJ,110HaJihHhie B03MO)J(HOCTl1, npe�OCTaBJI51eMhie MO.lzyJieM BHeIIIHeMY M11py. 

TaKo:H nop5I�OK np11MeHeH115I HeMe�JieHHO BhI3hIBaeMhlX ¢YHKu,11H:,  o6oeKTOB 11 

3aMhIKaHl1H �)151  C03�aHl151  MO.lzyJieH B JavaScript  11 COCTaBJI51eT TO, qTo Ha3hIBaeTC51 

npoeKTHhIM  11Ia6JIOHOM Mo.r:iynb .  8ToT  11Ia6JIOH  6hlJI  nonyJI51p11311poBaH .ll:yrnacoM 

KpoK¢op�oM (Douglas Crockford) 11 CTaJI o�H11M 113 nepBhIX MaccoBo pacnpoCTpa

HeHHhlX cnoco6oB MO�YJI5Ip113au,1111 Ko�a JavaScript. 

TaK11M o6pa30M, nonyq11B B03MO)J(HOCTh onpe�eJIJITh MO.lzyJil1, 6hIJIO 6h1 HenJioxo pacnpe�eJil1Th 11X KO�  no  HeCKOJlhKl1M  ¢a:HJiaM, qT06hI MO)J(HO  6bIJIO Jierqe ynpaB

Jl51Th 11Ml1, 11)111 )Ke onpe�eJI51Th �OTIOJIHl1TeJihHhie ¢YHKIJ,110HaJihHhie B03MO)J(HOCTl1 B 

cyI.QeCTBYIOIQ11x MO.lzyJI51X, He B11�0113MeH5151 11x 11cxo�HhIH  KO�.  BhrnCHl1M �aJiee, KaK 

:=no peaJil130BaTh Herrocpe�CTBeHHO B KO�e. 

Pacw1.1peH1.1e MOAynell1 

Ilonpo6yeM Teneph pacII111p11Th MO.lzyJih Mous eCoun t e rModule 113 npe�h1.zzyrn;ero np11Mepa TaK,  qT06bI  OH MOr �OTIOJIHl1TeJihHO no�cq11Tb1BaTh KOJI11qecTBO npoKpy

TOK MhlIIIhlO.  Ilp11  :')TOM  nepBOHaqaJihHhIH KO� �aHHOro MO.lzyJ151 He �OJI)J(eH Bl1�0113-MeH51ThC51, KaK TIOKa3aHO B KO�e 113 Jil1CTl1Hra 1 1 .2. 

con st  MouseCounte rModu l e   =  function ( )  {  ----- nepeoHa4a/1bHblH MOAYllb l e t   numC l i cks  =  O ; 

MouseCounterModule 

const  handleCl i c k   =  ( )   =>  { 

a l e r t ( ++numC l i cks ) ; 

} ; 

return 

countC l i cks :  ( )   =>  { 

document . addEventListene r ( " c l i ck " ,  handleC l i ck ) ; 

} 

} ; 

}  ( ) ; 

HeMeAJ1eHHblH Bbl30B <l>YHKL.11111, KOTOpoi1 B Ka4eCTBe apryMeHTa nepeAaerc� MOAYllb, rpe6y10ll.\l1H pacw11peH11� 

l e t   numS cro l l s   =  .J 

( funct ion (modu l e )   {

O ; 

const  handleScro l l   =  ( )   =>  { 

OnpeAe/111Tb HOBble 3aKpb1Tble nepeMeHHble 11 <l>YHKL.11111 

a l e r t ( ++numScrol l s ) ; 
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module . countScro l l s   =  ( )   =>  { 

document . addEventLi s tene r ( " whee l " ,   handle S c ro l l ) ; Pacw11p11Tb 11HTepcj>eiic MOAYnR 

} ; 

} )  ( MouseCounterModu l e )  ; 

I 

a s sert ( typeof  MouseCounterModule . coun t C l i cks  === " funct i on " , 

" We  can  access  i n i t i a l   modul e   functional i t y " ) ; a s sert ( typeof  MouseCounterModule . coun t S cro l l s   ===  " function " , 

" We  can  acce s s   augmented  module  funct i o n a l i ty " ) ; Ilptt pacnrnpeHHH Mo,n:ym1 06h1qHo HCllOJih3yeTC.H 11pou,e.n;ypa, 110.n;o6Ha.H co3,n:a

HHIO HOBoro Mo,n:ym1. c 3TOH u,eJibIO opraHH3yeTC51 HeMe,n:JieHHhIH Bhl30B cpyHKU,HH, HO Ha ceH: pa3 B KaqecTBe apryMeHTa eH: 11epe.n;aeTC5I pacnrnpJieMhIH MO.n:yJih: ( funct i on (modu l e )  { 

return  modu l e ; 

} )  ( MouseCounterModu l e )  ; 

B  TeJie HeMe,n:JieHHO  BhI3hIBaeMoH: cpyHKU,HH  co3,n:aIOTC5I  Bee  3aKphIThie  11epe

MeHHb1e H cpyHKU,HH, Tpe6yIOrn:ttec.H ,n:JI.H ee BhIIIOJIHeHH.H. B ,n:aHHOM c�ae 011pe.n:e

JI.HIOTC5I 3aKpbITa.H 11epeMeHHa.H H JIOKaJihHa.H cpyHKU,H51 ,n:JIJI 110,n:cqeTa H coo6rn:eHH.H 

0 KOJIHqeCTBe 11poKpYTOK: 

let  numScro l l s   =  0 ; 

const  handleScro l l   =  ( )   => 

alert ( ++numS crol l s ) ; 

I1 ,  HaKOHeu,,  Mo,n:yJih,  ,n:OCTYllHbIH  qepe3  11apaMeTp modu l e  HeMe,n:JieHHO  BbI-3bIBaeMOH cpyHKU,HH, pacnrnpJieTc.H 110.n;o6Ho JII06oMy .n:pyroMy o6neKry CJie,n:yIOIIIHM 

o6pa3oM: 

modu l e . countScr o l l s   =  ( ) =>  { 

document . addEvent L i s tener ( " whee l " ,   handl eScrol l ) ; 

} ; 

ITocJie  BhIIIOJIHeHH.H  3TOH  11pocToH:  011epau,HH  Mo,n:yJih  Mou se Counte rModu l e 1103BOJIJieT TaIOKe 110,n:cqHThIBaTh KOJIHqecTBO 11poKpYToK ,n:oKyMeHTa MhIIIIhIO. B oT

KphITOM HHTepcpeH:ce 3TOro Mo,n:yJI.H Te11epb HMeIOTC.H ,n:Ba MeTo,n:a, a caMHM MO.n:yJieM 

MmKHO BOCllOJlh30BaTbC51 CJie,n:yIOrn:HMH c11oco6aMH: 

MeTOA, nepeoHa4anbHO craew11ii 

. 

4aCTblO HHTepcj>eiica MOAYnR 

MouseCounterModu l e . countClicks ( ) ; 

MouseCounterModu l e . countScrol l s  ( )  ; 

Hoeb1ii MeTOA, eeeAeHHblM 

nyreM pacw11peH11R MOAYnR 

KaK yrroMHHaJIOCh paHee, pacIIIttpeHHe MO.n:yJI.H 11pottcxo,n:HT qepe3 HeMe,n:JieHHO 

BhI3hrnaeMyIO cpyttKU,HIO aHaJiorttqHo co3,n:aHHIO HOBoro Mo,n:yJI.H. TaKoe pacIIIttpeHHe HMeeT p.H,n: HHTepeCHhIX 1106oqHhIX ::icpcpeKTOB, CB.H3aHHhIX c 3aMhIKaHH.HMH, 1103TO

MY 11poaHaJIH3ttpyeM 110.n;po6ttee cocTOJIHHe 11pttKJia,n:Horo Ko,n:a 11ocJie pacIIIttpeHHJI MO.n:yJI.H, KaK llOKa3aHO Ha pttc.  1 1 .3. 
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con s t   MouseCounterModule  = function ( )  

let  numC l i c k s   =  O ; 

c o n s t   handle C l i c k   =  ( )   =>  { 

a l e r t ( + + numC l i cks ) ; 

) ; 

return  { 

countC l i c k s : 

( )  =>  { 

docume n t . addEven t L i s t en e r ( " c l i c k " ,  handleC l i c k ) ; 

} 

) ; 

}  ( ) ; 

( function  (modu l e )   { 

let  numS c ro l l s   =  O ; 

c o n s t   handl e S c rol l  =  ( )   =>  { 

a l e r t ( + + n umS c ro l l s ) ; 

modu l e . coun t S c r o l l s   =  ( )  =>  { 

document . addEventL i s t e ne r ( ''whe e l '' ,   handleC l i c k ) ; 

} ; 

J )   (Mous eCounterModul e } ; 

CpeAa MOAyn� 

([Environment]) 

------------------------------

numC l i c k s :  0 

handleCl i c k : 

( )  

MouseCounte rModule 

countCl i c ks 

( ) { )  

count S c r o l l s  

func t i on 

pacw1o1peHHOro MOAyn� 

([Environment]) 

numS c ro l l s :  0 

handl e S c r o l l :  

( )  { )  

PMC.  11.3.  n p M   pacw M p e H M M   MOAY/lfl  e ro  B H e W H M H   M HTepcj>ei1c  AOnO/l H fl eTCfl  H O B bl M M   <l>YH KU,MOH a /l b H bl M M   B03MO>KHOcrn M M ,   KaK  n p a s 1o1110,  nocpeACTBOM  n e peAa 4 M   MOAY11fl  APYroi1  H eMeA/l e H H O   B bl 3 b1 saeMoi1  cj>yH KU,M M .   B  Aa H HOM  n p M Mepe  MOAY11 b  MouseCounterModule  AOno11 HfleTrn  <l>YH KU,Mei1 

countScrolls ( ) .  06paTMTe  BHMMaHMe Ha TO,  4TO ABe OTAe/lb

Hble <l>YHKU,MM  on peAe/lfHOTCfl  B  pa3HblX cpeAaX  M  He MOrYT  MMeTb AOCTyn K  BHyTpeH H M M  nepeMe H H blM APYr APvra 

ECJrn BH11MaTeJibHO rrpoaHaJI11311poBaTb p11c.  1 1 .3, TO MO)l{HO TaK)l{e 06Hapy)l{11Tb 0,11,Ho 113 orpaH11qeH11:i1: rrpoeKTHoro rna6JioHa Mo.ri;yJTb ,  KOTopoe 3aKJiroqaeTCJI B He

B03MO)l{HOCTl1 o6parn;aTbCJ! K 3aKpbITbIM rrepeMeHHbIM MO�JIJ[ 113 ero pacrn11peH11:i1:. 

Harrp11Mep, cpyHKn;11J1 count C l i cks ( )  rro,11,,11,ep)l{11BaeT 3aMb1KaH11e BoKpyr rrepeMeH

HbIX numC l i c ks  11 handl eCl i ck, 11 aT11 3aKpbITbie BHYTpeHH11e aJieMeHTbI MO�JIJI MoryT 6hITh ,11,oCTyrrHhI TOJihKO  BHYTPl1 ,11,aHHOH cpyHKn;1111. 
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K cmI«Uiemuo, pacnmpem1e MO,l\)'JUI cpyHKIJ;HeH: countScro l l s  ( )  npoH3Be,D,eHo B OT,D,eJihHOH o6JiaCTH BH,ll,HMOCTH c COBeprneHHO HOBbIM Ha6opoM 3aKpbITbIX nepe

MeHHbIX  numS c ro l l s  H  handl e S c ro l l .  <PyHKIJ;Irn count S c ro l l s  ( )   06pa3yeT 3a

MhIKaHHe TOJibKO BOKpyr nepeMeHHbIX numS c ro l l s  H handle S c ro l l ,  Il03TOMY eH: He,D,ocrynHhI nepeMeHHbie numC l i c ks  H handl e C l i c k. 

Ha 33MeTKY 

Ecm1  pacw1-1peH"1R MO/J,Y/lfl  n p0"13BOARTCR  4 epe3 OTAe/l bHble HeMeA/leHHO Bbl3b1Bae

M bl e  cl>YH KL\"1"1, 3aKpb1Tble  BHyTpeH H "1 e  3/leMeHTbl  MOAYflR  He/lb3R CAe/laTb 06Ll.\eAO

CTynHblM"1, nocKO/l bKY  Ka>KAblH  Bbl30B cl>YH KL\"1"1 n p "1 BOA"1T K  C03Aa H "1 IO  HOBOH 0 6/lacrn B"1A"1MOCrn. H eCMOTpR Ha 3TO orpaH"14e H "1 e,  n poeKTHblH w a 6flOH MO.r:IYJib Bee >Ke no3B0/1ReT nOAAep>1<1-1 BaTb MOAYfl bHOCTb n p 1-1ll O>KeH 1-1 H  Ha JavaScript. 

CJie,zzyeT 3aMeTHTh, qTo B npoeKTHOM rna6JioHe Mo.r:1yJib caMH MO,D,YJIH 5IBJI5IIOTC5I o6beKTaMH  KaK  H JII06ble ,D,pyrHe  3JieMeHTbl,  a CJie,D,OBaTeJibHO,  HX  MO)J{HO  pacIIIHp5ITb KaK yro,D,HO. HanpHMep, cpyttKIJ;HOHaJihHhie B03MO)J{HOCTH MOryT 6hITh BBe,D,eHhI nyTeM pacrnHpeHH5I o6beKTa MO,D,YJI5I HOBbIMH CBOHCTBaMH: 

MouseCounterModu l e . newMethod  =  ( ) =>  { . . .  } 

ITo TOMY )J{e caMOMY npHHU:Hny MO)J{HO 6e3 oco6oro Tpy,D,a co3,D,aTb H no,D,MO,l\)'JIH: MouseCounterModu l e . newSubmodul e   =  ( )   =>  { 

return  {  . . .  } ; 

}  ( ) ; 

0,D,HaKO cne,zzyeT HMeTb B BH,l\)', YTO Bee 3TH cnoco6bI CTpa,D,aIOT 0,11,HHM H TeM )J{e rnaBHhIM  He,D,OCTaTKOM,  npHCYJ11HM npoeKTHOMY rna6notty Mo.r:1yJi b .  B  qacTHOCTH, BCeM  IlOCJie,l\)'IOlllHM  pacrnHpeHH5IM  MO,D,YJI5I  6y,D,yT  He,D,OCTYilHbl  onpe,D,eJieHHble paHee BHyTpeHHHe 3JieMeHTbl MO,D,YJI5I. 

K CO)J{aJieHHIO, y npoeKTHoro rna6noHa Mo.r:1yJib HMeIOTC5I H ,D,pyrHe He,D,ocTaTKH. 

I1pHcrynaR  K  HanHCaHHIO  MO,D,YJibHbIX  npHJIO)J{eHHH,  CJie,D,yeT  HMeTh  B  BH,D,y,  qTo cpyHKIJ;HOHaJibHbie B03MO)J{HOCTH 0,11,HHX Mo,zzyneH: 3aqaCTyIO 6y,zzyT 3aBHCeTb OT ,D,pyrHX MO,D,yJieH:. K CO)J{aJieHHIO, npoeKTHhIH rna6noH Mo.r:1yJib He no3BOJI5IeT ynpaBJI5ITh 3THMH 3aBHCHMOCT5IMH. IToaTOMY pa3pa6oTqHKaM npHXO,ll,HTC5I  caMHM ynop5I,D,OYH

BaTh 3aBHCHMOCTH,  qT06hI  npe,D,OCTaBHTb BCe He06XO,ll,HMOe ,ll,Jl5I  BbIIlOJIHeHH5I MO

,l\)'JlbHOro KO,D,a.  11  eCJIH  B He6oJibIIIHX l1 cpe,D,HHX npHJIO)J{eHH5IX 3TO  He Bbl3bIBaeT 

oco6h1x TPY,D,HOCTeH:, TO B KpyntthIX np11JIO)J{eH115Ix co MHOrHMH B3aHM03aBHCHMhIMH 

MO,D,YJI5IMI1 B CB5I3l1 c 3Tl1M MOryT  B03Hl1KHYTb cepbe3Hble 3aTpy,D,HeHH5I. ,[(JI5I pa3pe

IIIeHH5I  IlO,D,06HhIX  3aTpy,D,HeHHH  6hIJII1  C03,D,aHhl  ,D,Ba KOHKyp11py10rn;11x  CTaH,D,apTa: AMD (Asynchronous Module Definition)  11 Common JS. 

1 1 . 1 . 2 .  MoAynHpM3a4MH npMno>KeHMH Ha JavaScript 

no craHAapraM AMO M CommonJS 

AMD 11  CommonJS - ,D,Ba KOHKyp11py10rn;11x  CTaH,D,apTa  onpe,D,eJieHH5I  Mo,D,yneH: B JavaScript. I10MHMO HeKOTOpbIX CHHTaKCHqecKHX l1 npHHIJ;l1Ill1aJibHbIX OTJIHqHH, rnaBHoe HX OTJI11q11e 3aKJIIOYaeTc5I B TOM, qTo cTaH,D,apT AMD pa3pa6oTaH 5IBHO c 
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)"leToM 6paY3epos, Tor�a KaK cTaH�apT Common JS rrpe�Ha3HatJ:eH �Jrn: ymrnepcaJib

HOH  cpe�b1 JavaScript  (Harrp11Mep,  cepsepos Ha ocHose Nodejs) 11  He rrp11mI3aH K 

orpaH11tJ:emrnM, HaKJia�brnaeMbIM 6paY3epaM11. B 3TOM pa3�eJie �aeTGI OTHoc11TeJib

HO KpaTKl1tt o63op 06e11x cTaH�apTOB orrpe�eJieH11JI MO�JieiI, a orr11caH11e 11x ycTa

HOBKl1  11  BKJIIOtJ:eHl151 B rrpoeKTbl  BbIXO�l1T  3a paMKl1 �aHHOH KHl1rl1.  3a 6oJiee  rro�po6HbIMl1 CBe�eHl151Ml1 rro �aHHOMY sorrpocy peKOMeH�eTCJI  o6paTl1TbC51 K  KH11re JavaScript Application Design Hl1KOJI51 r. EeBaKya (Nicolas G.  Bevacqua; l13�aTeJibCTBO 

Manning, 20 1 5  r.) . 

CraHA3PT AMO 

CTaH�apT AMD B03Hl1K Ha ocHose Dojo (https : I /doj o t o o l ki t .  o r g / )  - o�

Horo  113  caMbIX pacrrpocTpaHeHHbIX Ha6opoB 11HCTpyMeHTaJibHbIX  cpe�CTB  �JIJI  Harr11caHl15I KJI11eHTCK11x se6-rrp11JIO)l{eH11iI Ha JavaScript.  CTaH�apT  AMD  rro3BOJIJieT 

6e3 oco6oro Tpy�a orrpe�eJIJITb MO�JI11 11 11x 3as11c11MocT11. B TO )l{e speMJI OH 6bIJI 113HatJ:aJibHO  co3�aH  crreu;11aJibHO  �JIJI  6pay3epos.  B  HacTomu;ee  speMJI  Ha1160Jiee pacrrpocTpaHeHHoiI  peaJI113au;11eH:  cTaH�apTa AMD JIBJIJieTcJI  3arpy3q11K  Mo�yJieiI RequireJS (http : I I requ i r e j  s .  org / ) . 

B KatJ:eCTBe rrp11Mepa paccM0Tp11M orrpe�eJieH11e He6oJibIIIoro MO�JIJI, y KOToporo 11MeeTC51 3aBl1Cl1MOCTb OT 6116Jil10TetJ:HOro MO�YJIJI j Query,  KaK �eMOHCTp11pyeTC5I B KO�e 113 Jil1CTl1Hra 1 1 .3. 

n1t1Cn1Hr 1 1 .3. OnpeAeneH1t1e MOAynsi c 3aBltlCltlMOCTblO OT 61t16n1t10Te'"IHOro MOAynsi jQuery no cTaHAaPTY AMO 

1 

define ( ' MouseCounterModule ' ,  [ ' j Query ' ] ,   $  =>  { 

C noMOlJ.\blO cj>yHKL\1111 define ( )  

l e t   numC l icks  =  0 ; 

onpeAe11HeTcH MOAYllb, ero 3as11c11Mocanst  handleCl ic k   =  ( )   =>  { 

cr11 11 cj>a6p114Haff cj>yHKL\11ff, C03Aal0-

alert ( ++numC l i cks ) ; 

ll.\aff MOAYllb 

} ; 

return 

OrKpblTblH 11Hrepcj>ei1c MOAYllH 

countC l icks :  ( )   =>  { 

$ ( document )  . on ( " c l i c k " ,  handl eClick ) ; 

} 

} ; 

} )  ; 

B cTaH�apTe AMD orrpe�eJieHa cpyHKU:1151 de fine ( ) ,  KOTopoiI rrepe�aIOTCJI cJie

�y10ru;11e apryMeHTbI. 

•  l1�eHT11cp11KaTop BHOBb C03�aHHOro MO�JIJI.  3Tl1M 11�eHT11cp11KaTopoM MO)l{

HO  6y�eT  BOCI10Jlb30BaTbC51  B  �aJibHeiIIIIeM,  'IT06bI  3aTpe6oBaTb  MO�YJib  113 

�pyr11x qacTeH: c11cTeMbI. 

•  Crr11coK 11�eHT11cp11KaTopoB MO�JieiI , OT KOTopbIX 3aB11c11T TeKyru;11iI MO�YJib, T.e. o6JI3aTeJibHbIX MO�JieiI. 

•  <l>a6p11tIHaJI cpyHKU:1151, 11Hl1IJ;l1aJil1311pyIOru:aJI MO�YJib, KOTopoiI rrepe�aIOTCJI B 

KatJ:eCTBe apryMeHTOB 11CI10Jlb3YeMbie MO�YJil1. 
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B .n:aHHOM rrp11Mepe Ko.n:a 11crroJib3yeTrn cj:>yHKQmI de f i ne ( )  rro cTaH.n:apry AMD, qT06bI C03;:J:aTb  MO.ll:YJib  c  11.n:eHT11cj:>11KaTopoM Mou s eCounte rModu l e  11  3aBl1Cl1MO

CTbIO OT 6116JI110TeqHoro Mo.n:ym1 j Query.  B Cl1JIY 3TOH  3aBl1Cl1MOCTl1  IIO  CTaH.n:apry AMD  cj:>yHKQ1151 cHaqaJia 3arrpaIII11BaeT  6116JI110TeqHbIH  MO.ll:YJib j Query,  Ha qTo  MO

)l{eT yi1T11 BpeMJI, ecJI11 cpaH:JI .n:oJI)l{eH 6bITb 3arpy)l{eH 113 y.n:aJieHHoro cepBepa. TaKoe 

.n:ei1cTB11e BbIIIOJIHJieTCJI ac11HxpoHHO BO 1136e)l{aH11e 6JioK11poBK11. KaK TOJibKO Bce 3aBl1Cl1MOCTl1 6y.n:yT  3arpy)l{eHbl  11  rrpo11HTeprrpeT11poBaHbl,  Bbl3bIBaeTC51  cpa6p11q

HaJI  cj:>yHKQ1151  MO.ll:YJIJI  c  O;:J:Hl1M apryMeHTOM ;:J:JIJI  Ka)l{;:J:Oro  3arrpaIII11BaeMoro  MO.n:y

JIJI. B .n:aHHOM cJiyqae yKa3aH o.n:11H apryMeHT, rrocKOJibKY HOBOMY Mo;:i:yJI10 Tpe6yeTcJI TOJibKO  6116Jil10TeqHbIH MO;:J:yJib jQuery.  HOBbIH MO;:J:yJib  C03;:i:aeTC51  B TeJie  cpa6p11q

HOH cj:>yHKQ1111 TaK11M )Ke o6pa3oM,  KaK 11 rrp11 11crroJib30BaH1111  rrpoeKTHoro IIIa6Jio

Ha MOLIYJib , T.e. IIYTeM B03BpaTa o6neKTa, .n:eJia10w;ero Bl1.ll:l1MbIM OTKpbITbIH 11HTepcpeH:c MO;:J:yJIJI. 

KaK B11.n:11Te, cTaH.n:apT AMD rrpe.n:ocTaBJIJieT pH.n: 11HTepecHhIX rrpe11Myll1eCTB, B TOM q11cJie CJie.n:yIOil111e. 

•  ABTOMaT11qecKoe pa3peIIIeH11e  3aB11c11MocTei1,  1136aBJIJIIOIIIee  OT  Heo6xo.n:11MOCT11 .n:yMaTb 0 rrop51;:i:Ke,  B KOTOPOM CJie.n:yeT BKJIIOqaTb MO;:J:yJI11. 

•  Mo.n:yJI11 MO� 3arpy)l{aThCJI ac11HxpoHHO, 6Jiaro.n:apJI qeMY 11cKJI10qa10TCJI 6Jio

K11poBK11. 

•  B  o.n:HoM cpaH:Jie MO)l{eT 6bITb orrpe.n:eJieHo HeCKOJibKO Mo;:i:yJieH:. 

¥lTaK, rroJICHl1B ocHOBHOH rrp11HQ11rr cTaH.n:apTa AMD ,  rrepeH:.n:eM K  paccM0Tpe

H1110 CommonJS - .n:pyroro,  He MeHee pacrrpocTpaHeHHoro  cTaH.n:apTa orrpe.n:eJie

Hl151 MO;:J:yJieH. 

CraHAapr CommonJS 

EcJI11  cTaH.n:apT  AMD  6brn  co3;:i:aH  crreQ11aJibHO  ;:J:JIJI  6paY3epoB,  TO  cTaH.n:apT 

CommonJS  rrpe.n:Ha3HaqeH  ;:J:JIJI  orrpe.n:eJieH11JI  Mo.n:yJieH:  B  yH11BepcaJihHOH  cpe.n:e JavaScript.  B  HacToJiru;ee BpeMJI OH IIOJIYql1JI  Ha1160JibIIIee  pacrrpocTpaHeH11e  B  coo6Il1eCTBe rroJih30BaTeJiei1 rrJiaTcj:>opMbI N odejs. 

B cTaH.n:apTe CommonJS rrp11MeHJIIOT01 cpaH:JIOBaJI cTpyKrypa Mo;:i:yJieH:,  qTo rro3BOJIJieT coxpaHJITb MO;:J:yJI11 B B11.n:e OT;:J:eJibHbIX cj:>aHJIOB. ,ll,JIJI Ka)l{;:J:Oro MO;:J:yJIJI cornac

HO  cTaH.n:apry CommonJS .n:ocryrrHa rrepeMeHHaJI modu l e  co CBOHCTBOM  expo r t s , KOTopoe HeTpy.n:Ho pacIII11p11Tb .n:orroJIH11TeJihHbIM11 CBOHCTBaM11. B KOHeqHoM cqeTe co.n:ep)l{11MOe CBOHCTBa modu l e . exports 11CIIOJib3yeTC51 B KaqecTBe OTKpbITOro 11H

Tepcj:>eH:ca MO;:J:yJIJI. 

EcJI11  Tpe6yeTcJI  BocrroJib30BaTbCJI  Mo;:i:yJieM  B  .n:pyr11x  qacTJIX  rrp11Jio)l{eH11JI, ero CHaqaJia tty)l{HO 3arrpOCl1Tb. <I>aH:JI  MO.ll:YJIJI 6y.n:eT 3arpy)l{eH  Cl1HXpOHHO,  IIOCJie qero  CTaHeT  .n:ocTyrreH  ero  OTKpblTbIH  11HTepcpeH:c.  I1MeHHO  II03TOMY  CTaH.n:apT 

Common JS  qaw;e  Bcero  11crrOJib3yeTCJI  Ha cTopoHe  cepBepa, r.n:e MO;:J:yJI11  3arpy)l{a

IOTCJI OTHOCl1TeJibHO 6bICTpo, IIOCKOJibKY ;:J:JIJI 3Toro .n:ocTaToqHo Jil1Illb BbIIIOJIHl1Tb orrepaQl1IO qTeHl151 B cj:>aHJIOBOH Cl1CTeMe, a He Ha CTopoHe KJil1eHTa, r.n:e MO.ll:YJil1 rrp11-
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xo�HTC5! 3arpy:a<aTh  H3 y�a.JieHHoro cepBepa H  HX CHHxpoHHa5! 3arpy3Ka 3aqacTyJO 

ITPHBO�HT K 6JIOKHpOBKe. 

B KaqecTBe ITPHMepa paccMoTpHM CHOBa oITpe�eJieHHe MO�YJIR Mous eCounter Modu l e ,  HO Ha aTOT pa3 ITO cTaH�apTy Common JS, KaK �eMOHCTpHpyeTCR B Ko�e H3 

JIHCTHHra 1 1 .4. 

n111cntHr 1 1 .4. OnpeAeneH111e MOAym1 no CTaHAaPTY CommonJS 

II  MouseCounterModu le . j s 

const  $  =  requ ire ( " j Query" ) ; 

3anpoc Ha CHHXpOHHYIO 3arpy3KY 

l e t   numC l i c ks  =  O ; 

6H6nHore�Horo MOAYnR jQuery 

const  handl e C l i c k   =  ( )   =>  { 

a l e rt ( ++numC l i c ks ) ; 

} ; 

lil3MeHHTb ceoi1creo module . exports, 

modu l e . expo rts  =  { 

�T06bl yKa3aTb OTKPblTblH HHTepcj>ei1c MOAYnR 

countC l i cks :  ( )   =>  { 

$ ( document )  . on ( " c l i c k " ,  handleC l i c k ) ; 

} ; 

qT06bI  BKJIJOqHTb  MO�Yllb  B  �pyroH:  cpaH:JI,  �OCTaToqHo  HaITHCaTb  CJie�yJOmHH: cpparMeHT KO�a: 

const  MouseCounterModu l e   =  requ i r e ( "MouseCount e rModu l e . j s " ) ; MouseCounterModu l e . countCl i cks ( ) ; 

KaK BH�HTe ,  Bee oqeHh ITpocTo.  IIpHHIJ,HIT �eHCTBHR cTaH�apTa CommonJS 

ITpe�IToJiaraeT  pacITpe�eJieHHe  Mo�yJieH:  ITO  oT�eJibHhIM  cpaH:JiaM,  H  ITOaToMy JIJ06oH: KO�,  pa3MemaeMhIH B  cpaHJIOBOM  MO�yJie,  CTaHOBHTC5! qaCTblO aToro MO�J15!. 

CJie�oBaTeJibHO,  OTIT�aeT  Heo6xo�HMOCTh  3aKJIJOqaTb  ITepeMeHHbie  B  o6oJioqKy HeMe�JieHHO BhI3hrnaeMhIX cpyHKIJ,HH:.  Bee  ITepeMeHHhie,  oITpe�eJIReMhie  B MO�Jie, 6e3orraCHO  co�ep)KaTC5!  B o6JiaCTH BH�HMOCTH TeKymero  MO�JI5!, H  HHKaK He BJIH5!IOT Ha rno6a.JihHYJO o6JiaCTh BH�HMOCTH. HaITpHMep, ITepeMeHHhie  ( $ ,  numC l i cks H  handl e C l i c k)  OKa3bIBaJOTC5!  B  o6JiaCTH  BH�HMOCTH  paccMaTpHBaeMoro  3�ecb MO�JI5!,  HeCMOTp5!  Ha  TO,  qTo  OHH OITpe�eJieHhl B  KO�e  BepxHero ypoBH5!  (T.e.  3a npe�eJiaMH  Bcex cFYHKIJ,HH  H  6JIOKOB) ,  qTo,  ITO cymecTBy,  �eJiaeT HX rno6a.JibHbIMH 

ITepeMeHHbIMH B CTaH�apTHbIX cpaH:JiaxJavaScript. 

I1 B aTOM CJIYqae oqeHb Ba)KHO  3aMeTHTb,  qTo  H3 BHeIIIHero MO�YJI5!  �OCTYITHbl TOJlhKO  ITepeMeHHhie  H  cpyHKIJ,HH,  BH�HMhie  qepe3  CBOHCTBO  o6beKTa  modu l e . 

e xp o rt s .   CaMa  ITpou,e�ypa - TaKaR  )Ke,  KaK  H  ITPH  HCITOJih30BaHHH  ITpoeKTHoro rna6JIOHa MO.IIYJib , TOJlhKO BMeCTO B03BpaTa COBeprneHHO HOBOro o6beKTa B cpe�e 3apaHee C03�aeTC5! o6beKT, KOTOpbIH MO)KeT 6bITb pacrnHpeH HOBbIMH MeTo�aMH H 

CBOHCTBaMH HHTepcpeH:ca MO�YJI5!. 

OITpe�eJieHHe Mo�yJieH: ITO cTaH�apTy Common JS HMeeT cJie�yJOmHe ITpeHMymecTBa. 

•  IIpocToH:  CHHTaKCHC .  .ll:ocTaToqHo  yKa3aTh  TOJihKO  CBOHCTBa  modu l e . 

exp o r t s ,   OCTaBHB  OCTa.JibHYIO  qacTb  MO�YJI5!  npaKTHqecKH  TaKOH  )Ke,  KaK 
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II  npII  HanIIcaHIIII  cTaH.D;apTHoro  KO.D;a JavaScript.  3anpoc  MO,ll;)'Jie:H  TaK)Ke ocylll,eCTBJIJieTCJI  oqeHh  npocTO,  ,ll;JIJI  qero  ,ll;OCTaToqHo  Bhl3BaTh  <j:>yHK�IIIO 

requ i r e  ( ) . 

•  <I>opMaT  CommonJS  JIBJIJieTcJI  cTaH.D;apTHhIM  f:IJIJI  nJiaT<j:>opMhI  Node.j s . 

EJiaro.D;apJI  :noMY ThICJiqII naKeTOB cTaHOBJITCJI .D;ocrynHhIMII qepe3 YTIIJIIITY 

npm - .D;IIcneTqep naKeToB cpe.D;hI Nodejs. 

CaMhIH KpynHhIH He.D;OCTaToK cTaH.D;apTa Common JS 3aKJIIOqaeTcJI B TOM, qTo OH 

pa3pa6oTaH 6e3 yqen cpe.D;hI  6pay3epoB.  B  IIHTepnpeTaTope JavaScript  6pay3epa OTCYTCTByeT nO,ll;,ll;ep)KKa nepeMeHHOH modu l e  II CBOHCTBa export, II  no3TOMY MO

,ll;)'JIII,  onpe.D;eJIJieMhie no cTaH.D;apry Common JS, npIIXOf:IIITCJI ynaKOBhIBaTh B <j:>op

MaTe, y.D;o6oqIITaeMOM ,ll;JIJI 6pay3epa. l1 3Toro MO)KHO ,ll;06IIThCJI c noMO�hIO IIHCTpy

MeHTaJihHOro  cpe.D;CTBa  Browserify  (http : / /brow s e r i fy . or g / )   IIJIII  RequireJS 

(http : / / re qu i re j s . o r g / do c s / c ommon j s . html ) . 

HaJIIIqIIe cTaH.D;apTOB AMD  II Common JS f:IJIJI  onpe.D;eJieHIIJI MOf:lyJie:H npIIBeJio K pa3.D;eJieHIIIO  pa3pa6oTqIIKOB Ha .D;Ba  (IIHOr.D;a npoTIIBonoJIO)KHhrx)  JiarepJI.  EcJIII peqh  II,ll;eT  0  pa6oTe  Ha,ll;  OTHOCIITeJihHO  3aKpbIThIMII npoeKTaMII,  TO  ,ll;OCTaToqHo Bhr6paTh HaII6oJiee no.D;XOf:IJilll,IIH  cTaH.D;apT.  Ho TPYf:IHOCTII  MoryT  noJIBIIThCJI,  Kor

.D;a noTpe6yeTCJI nOBTOpHoe IICnOJih30BaHIIe KO,ll;a II3 npOTIIBOnOJIO)KHOro JiarepJI, II TOr.D;a npII.D;eTcJI npeo.D;oJieTh HeMaJIO npenJITCTBIIH.  B KaqecTBe BhIXO.D;a II3 CTOJih 3aTPYf:IHIITeJihHOro nOJIO)KeHIIJI MO)KHO, HanpIIMep,  BOCnOJih30BaThCJI  npoeKTHhIM 

wa6JioHoM  UMD  (Universal  Module  Definition - YHIIBepcaJihHoe  onpe.D;eJieHIIe Mo

,ll;)'Jie:H; https : I I gi thub . com/umdj s / umd) c HeCKOJihKO 3aMhICJIOBaThIM CIIHTaKCIIcoM, no3BOJIJIIO�IIM npIIMeHJITh O,ll;IIH II TOT )Ke MOf:IYJihHhIH <j:>a:HJI  cornacHO o60IIM 

cTaH.D;apTaM, AMD II Common JS. PaccMoTpeHIIe 3Toro Bonpoca BhIXOf:IIIT 3a paMKII 

,ll;aHHOH KHIIrII, HO eCJIII OH 3aIIHTepecyeT Bae, TO B 11HTepHeTe Bbl CMO)KeTe HaHTII HeMaJIO noJie3HhIX pecypcoB. 

ITpaB.D;a,  KOMIITeT  ECMAScript,  OTBeqaIO�IIH:  3a  cTaH.D;apTII3a�IIro JavaScript, npII3HaJI  He06XO,ll;IIMOCTh  nO,ll;,ll;ep)KKII  e,ll;IIHOo6pa3HOro  CIIHTaKCIICa  MO,ll;)'JieH  BO 

Bcex  cpe.D;ax JavaScript.  11  c  3TOH  �eJihIO  B  ES6  6bIJI  onpe.D;eJieH  HOBhIH cTaH.D;apT 

nO,ll;,ll;ep)KKII  MO.D;yJieH,  KOTOpbIH  npII3BaH  OKOHqaTeJihHO pa3peIIIIITh BCe ynoMJitty

Tbie BhIIIIe He.D;opa3yMeHIIJI. 

B ES6 MO,ll;)'JIII onpe.D;eJIJieTcJI TaKIIM o6pa30M, qTo6bl MO)KHO 6bIJIO IIcnOJih30BaTh npeIIMYlll,eCTBa o6oIIx cTaH.D;apToB, AMD II Common JS. B qacTHOCTII, 

•  no.D;o6Ho cTaH.D;apry Common JS, MOf:IYJIII o6Jia.D;aIOT OTHOCIITeJihHO npocThIM 

CIIHTaKCIICOM II pacnpe.D;eJIJIIOTCJI no OT,ll;eJibHhIM <j:>a:HJiaM; 

•  no.D;o6Ho cTaH.D;apry AMD ,  MO,ll;)'JIII no.D;.D;ep)KIIBaIOT acIIHxpoHttyro 3arpy3KY· 
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Ha 3aMeTKY 

BCTpoeHHble  Mop,y/1 11  H B/Hl lOTrn  yacTblO  CTaHp,apTa  ES6.  KaK CTaHeT  HCHO  s p,a/l bHei1 weM, B  C l1 HTaKCl1C o n pep,elle H l1 H  MOP,Yllei1, n p 11 HHTbli1 B  CTaHp,a pTe ES6,  B K/llOYeHa  p,onollH 11Tell bHaH  ceMaHrnKa  11  Kll10YeBb1e  Cllosa  ( Hanp11Mep,  export  11  import),  KOTOpb1e  noKa  e U\e  He  n op,p,ep>1<11sa 10TCH  s  co-speMeHHblX 6 pay3epax. LIT06 bl  nO/lb30BaTbCH M OP,YllHMl1 B  HaCTOH U\ee spe

MH,  n p 11p,eTCH  Bbln0/1Hl1Tb  TpaHcnl1flHL\11 IO  M OP,Yll bHOro  KOP,a  c pep,cTBaM l1  

Traceur (https : I I gi thub . com/ google/ traceur-compiler), Babel (http : / /babel j s . i o / )   11/111  Typescript  (www . type s criptlang . 

org/ ) .  Mo>KHO TaK>Ke socno/l b30BaTbCH 6 11 6/1110TeKoi1 SystemJS (https : / /  

gi thub . com/ sys temj s /  sys temj s),  06ecneY11Ba10 U1e i1   nop,p,ep>KKY 

3a rpy3Kl1  Mop,ylle i1   no  sceM  HblHe p,ei1crny10U\l1M CTaHp,a pTa M :  A M O,  Comm o nJS  11  p,a>t<e  ES6.  n op,po6Hb1e  11HCTPYKL\1111  n o  n p 11MeHeH11 10  6 116/1110Te

K11  SystemJS  MO>KHO  Hai1rn  s  xpaHl1/111U\e  p,a HHoro  n poeKTa  (https : I I gi thub . com/ sys temj s / systemj s ) . 

I1p11Hu;1u1 onpe,n;eJieH11JI MO,n:yJieH: no CTaH,n;apry ES6 ocHOBbrnaeTCJI Ha TOM, qTo 113 Mo,n;yJIJI 51BHbIM o6pa30M aKcrropT11py10TC5I TOJibKO 11,n;eHTIIcp11KaTOpb1, ,n;OCT}'IlHbie 3a ero npe,n;eJiaM11. A Bee ocTaJibHhie II,n;eHTIIcp11KaTopb1, ,n;<UKe Te, qTo orrpe,n;eJieHbI B 

o6JiaCTl1 Bl1,ll;l1MOCTl1 BepxHero ypoBH51 (T.e. rno6aJibHOH o6JiaCTl1 B11,ll;l1MOCTl1 B CTaH

.n;apTHOM  KO,n;e JavaScript) ,  ,ll;OCTYilHbl TOJibKO  B  caMOM  MO,n:yJie.  l1  TaKoe perneH11e 6brno HaBeJIHO CTaH,n;apToM Common JS. 

"lfro6h1 06ecneq11Tb no.n;o6Hbie cpyHKIJ;l10HaJibHhie B03MO)l{HOCTII, B CTaH,n;apT ES6 

6hIJil1 BBe,n;eHbl CJie,n:y10m;11e KJIIOqeBble CJIOBa: 

•  export - ,n;JIJI .n;ocryna K  orrpe,n;eJieHHhIM  II,n;eHT11cp11KaTopaM  3a rrpe,n;eJiaM11 

MO)l;}'JIJI; 

•  import - )l;JI51 11MI10pTa 3KCI10pT11poBaHHbIX II,n;eHTIIcp11KaTOpOB MO,n:yJieH. 

C11HTaKc11c aKcnopTa II IIMnopTa cpyHKIJ;IIOHaJibHbIX B03MO)l{HOCTei1: Mo,n:yJieH: .n;o

BOJihHO npocT. Ho y Hero 11MeeTC51 HeMaJIO e,n;Ba 3aMeTHbIX oco6eHHOCTeH, KOTOpb1e Mbl IlOCTeneHHO pacCMOTPIIM ,n;aJiee. 

1 1 . 2. 1 .  Cl>yHK4MOHanbHble B03MO>KHOCTM 3KCnopTa M MMnOpTa HaqHeM c npocToro np11Mepa Ko,n;a 113 JIIICTIIHra 1 1 .5, r.n;e ,n;eMoHcTpIIpyeTcJI, Ka

K11M o6pa30M cpyHKIJ;110HaJibHbie B03MO)l{HOCTl1 aKCilOPTHPYIOTC51 113 o,n;Horo MO,n:}'JI51 

II 11MI10PTHPYIOTC51 B .n;pyroH:. 

n111cntHr 1 1 .5. 3KcnopT 1113 61116n1110Te'"IHOro MOAym1 Ninja.js can st  n i n j a  =  "Yosh i " ; 

OnpeAe1111Tb e MOAy11e nepeMeHHYIO eepxHero ypoBHR 

export  can s t   me s s age  =  " He l l o " ; 

OnpeAe1111rb nepeMeHHYIO 11 <l>YHKL\11IO 

11 3Kcnopr11poearb 11x 113 MOAYllR 

export  funct i on  sayHi ToNi n j  a ( )   { 

c noMOU\blO Klll04eeoro c11oea export 

return  me s s age  +  "  "  + 

no11y411Tb AOCTyn K eHyrpeHHeH nepeMeHHOH 

} 

MOAYllR 4epe3 OTKPblTblH 11HrepcpeHc API 
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CHaqaJia B �aHHOM rrpttMepe Ko�a orrpe�eJrneTe51 rrepeMeHHaR n i n j a ,  �oeTyrrHaR 

TOJihKO  B  eaMOM MO�yJie, XOT51 3TO H  e�eJiaHO  B  KO�e  BepxHero ypoBH51  (B  KO�e �o eTaH�apTa ES6 TaKaR rrepeMeHHaR eTaJia 6b1 rno6aJibHoH:). 

3aTeM B �aHHOM rrpttMepe Ko�a orrpe�eJI51eTe51 eIIIe o�Ha rrepeMeHHaR me s s age BepxHero ypoBH51,  �oeryrrHaR  3a rrpe�eJiaMH  MO�YJI51  6Jiaro�ap51  KJIIoqeBOMY eJioBy exp o r t .  11, HaKOHeu;, eo3�aeTC51 H aKerropTttpyeTC51 cpyHKD;H51 s ayHi ToNinj a ( ) . 

BoT H Bee! :3To MHHHMaJihHhIH eHHTaKette, KOTopbIH eJie�yeT 3HaTh �JI51 orrpe�e

JieHH51 MO�yJieH. qT06hI aKerropTttpoBaTh cpyHKD;HOHaJihHhie B03MO)KHOeTH H3 MO�y

JI51, He HY)KHO BhI3hIBaTh rrpoMe)KyToqHhie cpyHKD;HH HJIH 3arroMHHaTh KaKoH-Htt6y�h 3aMhICJIOBaThIH eHHTaKeHC. ,z::I,oeTaToqHo HarrtteaTh KO� B rrpHBblqHOM �)151 J avaSeript eTHJie,  yKa3aB JIHIIlb rrepe�  HeKOTOpbIMH  H�eHTHcpHKaTopaMH  (HarrpHMep,  rrepe

MeHHbIX, cpyHKD;HH HJIH KJiaeeoB) KJIIOqeBoe eJIOBO export. 

ITpe)K�e  qeM  BhrneH51Th,  KaKHM  o6pa3oM  HMrropTttpy10Te5I  cpyHKD;HOHaJihHhie B03MO)KHOeTH MO�yJieH, paeeMOTPHM �pyroH: erroeo6 aKerropTa H�eHTHcpHKaTopoB. 

Bee,  qTo Tpe6yeTe51 aKerropTttpoBaTh H3 MO�JI51,  rrepeqtteJI51eTe51 B ero KoHu;e, KaK 

BbI�eJieHO IIOJIY)KHpHbIM IIIpttcpTOM B rrpttMepe KO�a H3 JIHeTHHra 1 1 .6. 

JlMCntHr 1 1 .6. 3KcnopT B KOHL.le MOAYml 

const  nin j a   =  "Yoshi " ; 

const  me s s age  =  " Hello" ; 

I OnpeAellHTb 

HAeHTH<l>H ace 

KaTOPbl MOAV11H 

function  sayHiToNi n j a ( )   { 

return  me s s age  +  "  "  +  nin j a ; 

3KcnopTHpOBaTb HeKO

TOPble HAeHrH$HKaropb1 

MOAV11H 

export  { message ,  sayHiToNinj a  } ; 

TaKoH: erroeo6 aKerropTa H�eHTttcpttKaTopoB MO�JI51 qeM-TO HarroMHHaeT rrpoeKT

HhIH 11Ia6JIOH Mo;:iyJl b '  r�e HeMe�JieHHO Bbl3bIBaeMa51 cpyHKD;H51 B03Bpaiu;aeT o6oeKT, rrpe�eTaBJI51IOIIIHH  OTKpbITbIH HHTepcpeH:e �aHHOro  MO�JI51.  11 oeo6eHHO OH Harro

MHHaeT eTaH�apT Common JS, r�e OTKpbIThIH HHTepcpeH:e MO�YJI51 paeIIIttp51eT eBoH:eTBO o6oeKTa modu l e . exports. 

Ho He3aBHeHMO OT erroeo6a aKerropTa H�eHTHcpttKaTopoB orrpe�eJieHHoro Mo

�YJI51, �)151 HX HMIIOpTa rrptt�eTe51 BOeIIOJih30BaThe51 KJIIOqeBhIM eJIOBOM import, KaK 

BbI�eJieHO IIOJIY)KHpHbIM IIIpttcpTOM B rrpHMepe KO�a H3 JIHeTHHra 1 1 .  7. 

JlMCntHr 1 1 .  7. HMnopT M3 MOAy11si Ninja.js 

11MnoprHpoaarb npHBH3Ky HAeHTH<l>Himport  { message ,  sayHiToNinj a }   from  "Ninj a . j s " ; Karopa H3 MOAV11H c noMoll.\b10 K11io�eaoro c11oaa import 

as sert ( me s sage  ===  " Hello" , 

Tenepb MOlKHO o6paTHTbCH 

" We  can  acce s s   the  imported  variable " ) ; 

K HMnOpTHPOBaHHOH nepeas sert ( sayHiToNi nj a ( )   ===  "Hello  Yoshi " , MeHHOH H Bbl3BaTb HMnop

" We  can  say  h i   to  Yoshi  from  o u t s i de  the  module " ) ; THPOBaHHVIO <l>VHKL\HIO 

as sert ( typeo f   n i n j a  ===  " undefined" , 

"But  we  cannot  acce s s   Yoshi  direct l y " )  ;  I He3KcnoprHpoa HeAocrynHbl  aHHb1e

Han

nepeMeHHb1e 

pHMVIO 
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B ;:i;aHHOM npIIMepe Ko;:i;a KJIIO"<Jesoe cJioso  import npIIMem1eTcR ,ll;JIR  IIMnopTa nepeMeHHOH me s s age II cpyHKIJ;IIII s ayHi ToNinj a ( )  II3 MO,ll;YJIR n i n j a CJie,ll;yIOIIJ;IIM 

o6pa3oM: 

import  {  me s sage ,  s ayHiToNinj a }   from  " N i n j a . j s " ; TaKIIM  o6pa3oM,  MhI  IlOJIY'IaeM  ;:i;ocryn  K  3TIIM ;:i;syM  II,ll;eHTIIcpIIKaTopaM,  onpe

;:i;eJieHHhIM  B  MO,ll;yJie  n i n j a.  11,  HaKOHeu;,  B03MO)KHOCTb  ;:i;ocryna  K  nepeMeHHOH 

me s s age  II  cpyHKIJ;IIII  s ayHi ToNinj a ( )  nposepReTrn  B  cJie;:i;y10ru;eM  cpparMeHTe Ko;:i;a: 

a s s e rt ( me s s age  ===  " He l l o " , 

" We  can  access  the  imported  v a r i abl e " ) ; a s s e rt ( sayHiToNinj a ( )   ===  " H e l l o   Yosh i " , 

"We  can  say  h i   to  Yoshi  from  out s i de  the  module " ) ; Ho He;:i;ocrynHhIMII oKa3hIBaIOTCR nepeMeHHhre, KOTOphre He 6hrnII 3KcnopTIIposaHbI II IIMnopTIIposaHbI. HanpIIMep, nepeMeHHaR n i n j a tte;:i;ocrynHa noTOMY, 'ITO 

ee onpe;:i;eJieHIIe He IlOMe'IeHO KJIIO'IeBbIM CJIOBOM expo rt, 'ITO II IlO,ll;TBep)K;:i;aeTCJ.! 

B npIIBe,ll;eHHOM HII)Ke cpparMeHTe KO,ll;a. 

a s sert ( typeof  n i n j a ===  " unde fined " , 

" But  we  cannot  acce s s   Yoshi  direct l y " ) ; oJiaro;:i;apJ.I  no;:i;;:i;ep)l(Ke  MO,ll;yJieH  B  CTaH;:i;apTe  ES6  HaKOHeu;-To  IlOJ.!BIIJiaCb  B03MO)KHOCTb MeHbIIIe 3JioynoTpe6JIRTh rJio6aJihHhIMII nepeMeHHhIMII. Bee, 'ITO He no

Me'IeHo  J.!BHO  KJIIO'IeBbIM  CJIOBOM  exp o r t ,   OCTaeTCJ.!  Ha,ll;e)KHO  II30JIIIposaHHbIM  B 

MO,ll;yJie. 

B ;:i;aHHOM npIIMepe IICnOJib30BaH U.Meuoea'HiHiblU 3'Kcnopm, no3BOJIJ.IIOIIJ;IIH 3Kcnop

TIIposaTb HeCKOJlbKO II,ll;eHTIIcpIIKaTopoB II3 MO,ll;YJIJ.I, KaK 3TO 6bIJIO c;:i;eJiaHO c II,ll;eH

TIIcpIIKaTopaMII me s s age  II  s ayHiToN i n j a.  Ho  B CBJ.I3II  c B03MO)KHOCTbIO 3Kcnop

TIIposaTb 6oJibIIIOe KOJIII'IeCTBO II,ll;eHTIIcpIIKaTopoB nepe'IIICJl51Tb IIX IlOJIHOCTblO  B 

onepaTope IIMnopTa He O'IeHh y;:i;o6HO. I103TOMY ,ll;JIJ.! 3TOH u;eJIII ynoTpe6JIJ.IeTCJ.! co

Kparu;eHHOe o603Ha'IeHIIe, KaK ;:i;eMOHCTpIIpyeTCJ.! B npIIMepe KO,ll;a II3 JlHCTIIHra 1 1 .8. 

n111cntHr 1 1 .8. lt1MnOpT BCero lllM0HOB8HHOro 3KCnOpTa 1113 MOAym1 Ninja.js 

"1Mnoprnposarb see 3KcnoprnposaHHb1e 

import  *  as  ninj aModule  f rom  " Ninj a . j s " ; 11AeHTHcj>l1K3TOpbl, 11cnonb3YR 

COKP3U\eHHOe o603H34eH11e * 

a s sert ( ni n j aModu l e . me s sage  ===  " He l lo " , 

" We  can  access  the  imported  variable " ) ; 

06paTl1TbCR K 11MeHOBaH

HOMY 3Kcnopry, 11cnonb3YR 

a s sert ( ni n j aModu l e . s ayHiToNin j a ( )   ===  " He l l o   Yosh i " , c11HTaKc11c csoHcrsa 

" We  can  say  h i   to  Yoshi  from  outside  the  module " ) ; I 

a s sert ( type o f   n i n j  aModu l e . n i n j a  ===  " unde f i ne d " , He3Kcnopr11posaHHb1e 11AeHr11cj>11Ka-

"But  we  cannot  acce s s   Yoshi  direct l y " )  ; ropbl no-npe>KHeMy HeAocrynHbl 

KaK noKa3aHo B Ko;:i;e II3 JIIICTIIHra 1 1 .8, ,ll;JIJ.I IIMnopTa scex 3KcnopTIIposaHHbIX 

II,ll;eHTIIcpIIKaTopoB II3 MO,ll;YJIR ynoTpe6JIReTCJ.! COKpaiu;eHHaR 3anIICb import *  B co

'IeTaHIIII c II,ll;eHTIIcpIIKaTopoM, KOTOpbIH 3aTeM 6y;:i;eT 11Cil0Jlb30BaTbCJ.! ,ll;JIJ.! CCbIJIKII 
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Ha Beeb MO.lzyJih (B ,a;aHHOM c.rryqae 3TO 11,11;eHT11cjnmaTop n i n j  aModu l e ) .  ITocJie 3Toro K 3KCI10pT11posaHHbIM 11,11;eHT11cp11KaTopaM MO)KHO 06paII1aThC5I, 11CITOJib3pI CHHTaK

ClIC CBOHCTBa, HaITpHMep: nin j aModu l e . me s s age, n i n  j aModul e . s a yHi ToN i n  j a. 

CJie;zyeT,  o,a;HaKo, HMeTh B BH.izy,  qTo Te ITepeMeHHhie sepxHero ypoBHH Mo,a;ymi, KO

Topb1e  He  6bIJIH  3KCITOpTttpoBaHbl,  ITO-ITpe)l{HeMy  OCTaIOTCJI  He,a;ocryITHbIMH,  (Ha

ITPHMep, ITepeMeHHaJI n inj a). 

3Kcnopr no yMon'4aH"1IO 

Hepe,a;Ko  BMecTo  3KCITopTa  H3  Mo,a;yJIJI  B3aHMOCBJI3aHHhIX  tt,a;eHTttcpttKaTopos, tty)KHO ITpe,a;cTaBHTh secb MO.lzyJih B Btt,a;e e,a;ttHCTBeHHOH oITepautttt 3KCITOpTa. HeqTo ITO,a;o6Hoe Hepe,a;KO ITPOHCX0,11;HT B TOM c.rryqae, eCJIH MO.lzyJIH co,a;ep)KaT e,a;HHCTBeH

HbIH KJiacc, KaK ITOKa3aHO B ITPHMepe KO,a;a H3 JIHCTHHra 1 1 .9. 

n111crnHr 1 1 .9. 3KcnopT no YMOn"laHllllO 1113 MOAym1 Ninja.js export  default  c l a s s   Ninj a  { 

YKa3aTb npHBff3KY K MOAYlllO no YMOl14aHHIO, HCnOllb3Yff 

constructor ( name )  { 

Kllto4eeb1e c11oea export H default 

thi s . n ame  =  name ; 

export  function  compareNinj as ( ninj a l ,  n i n j a2 )  { 

HapHAY C 3KcnoproM no yMon4aHHto 

return  n inj al . n ame  ===  n i n j  a2 . name ; 

MOJKHO no-npe111HeMy nonb30earbCH 

HMeHOBaHHblM 3KCnopTOM 

B ,a;aHHOM ITPHMepe Ko,a;a  ITOCJie  KJIIOqesoro cJioBa export yKa3bIBaeTC51 KJIIOqesoe  CJIOBO  de fau l t ,   o6o3Haqa10111ee  ITPHB513KY  K  Mo,a;yJIIO  ITO  yMoJiqaHHIO.  TaKOH 

ITPHBJI3KOH B ,a;aHHOM cJiyqae cJiy)KttT KJiacc Ninj a. Ho HecMoTpJI Ha yKa3aHtte ITptt

B513KH ITO yMoJiqaHHIO, ,a;JIJI 3KCITOpTa ,a;oITOJIHHTeJihHhIX tt,a;eHTttcpttKaTopos MO)KHO 

ITO-ITpe)l{HeMy ITOJib30BaTbC51 HMeHOBaHHbIM 3KCITOPTOM, KaK 3TO 6bIJIO ITOKa3aHO Ha ITPHMepe cpyHKUHH compareNin j  as  ( ) . 

I1  TeITepb ,1);JIJI  HMITopTa  cpyHKUHOHaJihHhIX  B03MO)KHOCTett  H3  Mo,a;yJIJI  Ninj aJs MO)KHO  BOCITOJib30BaThC51  YITPOilleHHbIM  CHHTaKCHCOM  (BbI,1];eJieHO  ITOJiy)KttpHbIM 

B ITPHMepe K0,1);a 113 JIHCTl1Hra 1 1 . 10). 

n111cT111Hr 1 1 . 1 0. L-iMnOpT 3KCnopTa no YMOn"laHllllO 

4ro6b1 HMnoprHpoearb 3Kcnopr no yMOn4aHHto, He HYIKHO 

cl>HrypHble CK06K1t; npH 3TOM MOIKHO 1tcnollb30BaTb 11to6oe YA06Hoe HMff 

"1MeHOBaHHblH 3KCnopT MOIKHO 

no-npeJKHeMy 1tMnopr11poeaTb 

import  ImportedNinja  from  "Ninja . j s" ; 

import  { compareNinj a s }  from  " N i nj a . j s " ; C03AaTb napy 06beKTOB HMHA3ff 

H npoeep1tTb HX cyll.\ecreoeaH1te 

const  n i n j a l  

new  ImportedNinj a ( "Yoshi " ) ; 

c o n s t   n i n j a2 

new  ImportedNinj a ( " Hattori " ) ; 

a s s e rt ( n in j al  ! == unde fined 

& &   ninj a2  ! == unde fi n e d ,   " We  can  create  a  coup l e   of  N i n j a s " ) ; 
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a s se r t ( ! compareNin j a s ( ni n j a l ,   n i n j a2 ) , 

" We  can  compare  n i n j a s " ) ; 

I no-npe>KHeMy AOtryneH 

11MeHOBaHHblH 3KtnopT 

Cttaqana  B  ,n:aHHOM  ITPIIMepe  Ko,n:a  IIMITOPTIIpyeTCJI  3KCITOPT  ITO  yMoJiqattmo. 

c  3TOH  u:eJibIO  IICITOJib3yeTC51  6oJiee  ITPOCTOH  CIIHTaKCIIC  6e3  qmrypttblX  CK060K, KOTOpb1e o6JI3aTeJibHbI ,n:JIJI IIMITOpTa IIMeHoBaHHoro 3KCITOpTa.  CJie,n:yeT TaIOKe 3a

MeTIITb,  qTo )J;JIJI  o6o3HaqeHII51  3KCITOpTa ITO yMoJiqaHIIIO  MO)J(HO  Bb16paTb  ITPOII3-BOJibHOe IIMJI,  II 3TO  COBCeM He o6JI3aTeJibHO )J;OJI)J(HO 6bITb IIMJI,  IICITOJib30BaHHOe ITPII  3KCITopTe.  B  ,n:aHHOM ITPIIMepe  IIMeHeM  ImportedN i n j  a  o6o3HaqaeTCJI  KJiacc N in j a ,  oITpe,n:eJieHHbIH B Mo,n:yJie Ninjajs . 

.l(anee B paccMaTpIIBaeMOM 3,n:ecb ITPIIMepe KO,n:a IIMITOPTIIpyeTCJI IIMeHOBaHHblH 

3JieMeHT,  qT06bI ITpo,n:eMOHCTPIIPOBaTb, KaK II B ITpe,n:b1.n:yiu:IIx ITPIIMepax,  B03MO)J(

HOCTb KaK 3KCITopTa ITO YMOJiqaHIIIO, TaK II IIMeHoBaHHoro aKcITopTa aJieMeHTOB II3 

o,n:ttoro II Toro )Ke MO.n:yJIJI.  HaKotteu:, B ,n:aHHOM ITPIIMepe Ko,n:a ITonyqaIOTCJI ,n:Ba 3K-3eMrnrnpa o6beKTa n in j a  II BhI3bIBaeTcJI cpyttKU:IIJI  compareNinj a s  ( ) ,  qT06b1 y6e

)J;IIThCJI, qTo Bech IIMITOPT ,n:elicTByeT ,n:OJI)J(HbIM o6pa30M. 

ITocKOJihKY B ,n:aHHOM cnyqae o6a aJieMeHTa IIMITOpTIIpoBaHbI II3 o,n:ttoro II Toro 

)Ke cpai1Jia, B cTatt,n:apTe ES6 peanII30BaH cITeU:IIaJihHhIH coKpaiu:ettHhIH CIIHTaKCIIC, KaK ITOKa3aHO HII)J(e. 

import  Impo rtedNinj a ,   { compareNinj as }  from  " N i n j a . j s " ; 3,n:ecb B o,n:HOM oITepaTope IIMITOpTa II3 Mo.n:y;rn Ninjajs qepe3 3aITJITYIO ( , ) yKa3bI

BaeTCJI KaK 3KCITOPT ITO yMoJiqaHIIIO, TaK II IIMeHoBaHHhIH 3KCITOpT. 

nepe111MeHOB3Hllte 3KCnOpTa 111 111MnOpTa 

ITpII  tteo6xo,n:IIMOCTII  aKcITopT  II IIMITOPT  MO)J(HO  ITepeIIMeHoBaTb.  HaqtteM  c ITepeIIMeHOBaHIIJI 3KCITOpTa,  KaK B  ITPIIBe,n:eHHOM HII)J(e ITPIIMepe  KO,n:a,  r.n:e B KOM

MeHTapII51X yKa3aHa ITPIIHa,n:Jie)J(HOCTb Ko,n:a K OITpe,n:eJieHHOMY cpai1Jiy. 

/ / * * * * * * * * * * * * *   Gree ti n g s . j s   * * * * * * * * * * * * / 

funct ion  sayHi ( )  { 

OnpeAenHTb 4>YHK4HIO sayHi ( )  

return  " He l lo " ; 

a s se r t ( typeof  s ayHi  === " function " 

K 4>YHK4HH sayHi ( )  TOnbKO 

& &   t ypeof  s ayHe l l o  ===  " unde f ine d " , I no HAeHrH4>HKaropy, HO He no 

"Within  the  modul e   we  can  access  o n l y   s ayHi " ) ; npoeepHTb B03MOIKHOCTb 

nceBAOHHMy! 

AOCryna 

export  {  sayHi  as  sayHello  } 

YKa3aTb nceBAOHHM HAeHrH4>HKaropa 

c noM014b10 Knio�eeoro cnoea as 

/ / * * * * * * * * * * * * *   main . j s   * * * * * * * * * * * * * * * * * / 

import  { s ayHe l l o   }  from  " Greetings . j s " ; a s se r t ( typeof  sayHi  === " unde fined" 

npH HMnOpTe AOCTyneH TOnbKO 

nceBAOHHM sayHello 

& &   t ypeof  sayHe l l o  ===  " function " , 

" When  impo rting ,  we  can  o n l y   access  the  a l i as " ) ; 
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B ITp11se;:i;eHHOM BhIIIIe  ITp11Mepe Ko;:i;a oITpe;:i;e;rneTc5I ¢YHKU115I  s a yHi ( )  11 ITposepReTC5I B03MO)KHOCTb ;:i;ocryITa K Heil TOJibKO ITO 11;:i;eHTIIcp11KaTopy  s ayHi ,  HO He ITO  ITCeB,l);OHIIMY  s a yHe l l o ,  KOTOpblH  OITpe;:i;eJI5IeTC5I  B  KOHLI;e MO;:J;YJI5I  c  ITOMOJUbIO 

KJIJOqesoro CJIOBa a s :  

export  {  s ayHi  a s   s ayHe l l o   } 

IIepeIIMeHosaTh aKCITOPT MO)KHO TOJihKO B TaKoi1 cpopMe, a He ITpe;:i;sap5I5I ofrh-5IBJieH11e ¢YHKUII11 11JIII ITepeMeHHOH KJIJOqesbIM CJIOBOM export. A Kor;:i;a BhIITOJIH5IeTC5I IIMITOPT ITepeIIMeHosaHHoro aKcITopTa, TO o6paJUeHIIe K IIMITopry ocYIIIeCTBJI5IeTc5I ITO yKa3aHHOMY ITCeB,lJ;OH11MY: import  {  sayHe l l o   }  from  " Greetings . j s " ; I1 ,  HaKOHeu;,  B03MO)KHOCTb ;:i;ocryrra K IIMITOpT11posaHHOH ¢YHKLI;II11 ITO ITCes;:i;o

H11MY,  HO He ITO ITepBOHaqaJibHOMY ee 11;:i;eHTIIcp11KaTopy ITposep5IeTC5I  CJie;:i;yIOIUIIM 

o6pa3oM: 

a s sert ( typeof  s ayHi  === " unde f ined" 

&&  t ypeof  s ayHe l l o   ===  " funct i on " , 

" When  impo rting,  we  can  only  access  the  a l i as " ) ; AHaJiorIIqHa5I cIIryau;II5I B03HIIKaeT ITPII ITepeIIMeHosaHIIII IIMITOpTa,  KaK B cJie

;:i;y10ru;eM ITp11Mepe Ko;:i;a: 

/ * * * * * * * * * * * * *   H e l l o . j s   * * * * * * * * * * * * * / 

I 

export  function  greet ( )  { 

3Kcnoprnpoaarb cj>yHKL11t10 noA 

return  " He l lo " ; 

1tMeHeM greet ( )  1t3 MOAY11R 

Hello . j s  

/ * * * * * * * * * * * * *   Salute . j s   * * * * * * * * * * * * * / 

export  function  greet ( )  { 

return  " Salute " ; 

I >Ke caMblM 1tMeHeM greet () 1t3 

3Kcnopr1tpoaarb 

MOAY11R 

cj>yHKL11t10 

Salute . j s  

noA reM 

/ * * * * * * * * * * * * *   mai n . j s   * * * * * * * * * * * * * / 

I 

import 

greet  as  sayHello  }  f rom  " He l l o . j s " ;   YKa3aTb nceBAOH1tMb1 1tMnopra import  { greet  as  salute }  from  " S a l u te . j s " ; c noMOll1b10 K/110Yeaoro c11oaa as, 

ltCK/llOYltB KOHcj>llltKT ltMeH 

a s sert ( type o f   greet ===  " unde fined" , 

" We  cannot  access  greet " ) ; 

I <l>yHKl.lltR HeAOCry

nepBOHaYa/l

nHa 

bHOMY  no 

ltMeHlt I 

a s sert ( s ayHe l l o ( )   === " He l l o "   & &   s a lute ( )   ===  " S alute " , Ho oHa AocrynHa Yepe3 

" We  can  access  a l i a s ed  i dent i f i e r s ! " ) ; nceBAOHltMbl 

KaK 11  ITp11  aKcITopTe  11;:i;eHT11cp11KaTopos,  ;:J;JI5I yKa3aHl15I  ITces;:i;oH11MoB  ITp11  11M

ITOpTe II,lJ;eHTIIcpIIKaTopos II3 ;:i;pyrIIX MO;:J;yJieH MO)KHO BOCITOJib30BaThC5I KJIJOqeBbIM 

CJIOBOM  a s .  9To y;:i;o6Ho B TOM  cJiyqae,  ecJI11 Tpe6yeTc5I  ITpe;:i;ocTaBl1Th 11M5I,  6oJiee ITO,l1;XO,l1;5IIUee ,l1;Jl5I TeKyru;ero  KOHTeKCTa,  IIJIII II36e)KaTb  KOHcpJIIIKTa  IIMeH,  KaK  II  B 

ITp11se;:i;eHHOM BbIIIIe He6oJiblllOM ITPl1Mepe KO,l);a. 

Ha  aTOM  IICCJie;:i;osaHIIe c11HTaKCIIca oITpe;:i;eJieHII5I  Mo;:i;yJiei1 ITO  cTaH;:i;apry ES6 

3asepIIIaeTc5I. A KpaTK11e ero 11Tor11 ITo;:i;se;:i;eHbI B Ta6JI.  1 1 . 1 . 
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Ta6mu1,a 1 1 . 1 .  KpaTKlllH 063op c111HTaKc111ca onpeAeneH111si MOAynei.1 no CTaHAaPTY E56 

export  const  ninja =  "Yoshi " ; 

3Kcnopr lllM8HOB3HHOCi nepeMeHHOCi 

export  function  compare ( ) { }  

3Kcnopr lllM8HOBaHHOCi cj:>yHKL.1111111 

export  class  Ninja { }  

3Kcnopr 111MeH0BaHHOro Knacca 

export  default  class  Ninj a { } 

3Kcnopr  Knacca  no yM011YaH111t0 

export  default  function  Ninja ( ) { }  

3Kcnopr cj:>yHKL.1111 111  no  yM011YaH111t0 

const  ninja  =  "Yoshi" ; 

function  compare ( ) { } ; 

export  { ninja ,   compare } ; 

3Kcnopr cyll.\ecrnyt0Ll.\lllX  nepeMeHHblX 

export  { ninja  as  samurai ,  compare } ; 

3Kcnopr nepeMeHHOCi  no HOBOMY lllM8Hlll 

import  Ninja  from  "Ninja . j s " ; 

VIMnopr 3Kcnopra  no  yM011YaH111t0 

import  { ninja ,   Ninja }   from  "Ninja . j s " ; VIMnopr 111MeH0BaHHoro 3Kcnopra 

import  *  as  Ninja  from  "Ninja .  j s " ; 

VIMnopr scero 111MeH0BaHHoro 3Kcnopra  1113  MOAYI151 

import  { ninja  as  iNinja}  from  "Ninja .  j s " ;  VIMnopr lllM8HOBaHHOro 3KCnopra  no HOBOMY 111MeH111 

Pea10Me 

ITo.n,Be.n,eM KpaTKHH HTor TOM)',  qTo BhI Y3HaJIH H3 aToil rnaBhI. 

•  KpynHhie H  MOHOJIHTHhie  KO,ll,OBhie 6a3hI  HaMHoro  6oJiee Tpy.n,HhI ,D,JIR IIOHH

MaHHR  H  conpoBO)K,D,eHHR,  qeM  6oJiee  MeJIKHe  H  xopowo opraHH30BaHHbie KO,ll,OBhre 6a3hI. qT06h1 ycoseprneHCTBOBaTh CTPYKTYPY H opraHH3aQHIO npH

KJia,D,HhIX nporpaMM, MO)KHO, B qacTHOCTH, pa36HTb HX Ha 6oJiee MeJIKHe, CJia-60 CBR3aHHbie qacTH, HJIH MO,D,YJIH. 

•  Mo.n,yJIH  RBJIRIOTCR  6oJiee  KpynHhIMH  e.n,HHHQaMH  opraHH3aQHH  Ko.n,a,  qeM 

o6'beKTbl H  cpyHKQHH. 0HH II03BOJIRIOT pa3.n,eJIRTb npHKJia,D,Hbie nporpaMMbl Ha npHHa,D,Jie)KalIIHe .n,pyr .n,pyry qacTH. 

•  B 06II1eM, MO,D,YJIH IIOMoraIOT JIYqrne IIOHHMaTb, npollle conpoBO)K,D,aTb HCXO,D,

Hblll KO,ll, H ycoseprneHCTBOBaTb ero IIOBTOpHoe HCIIOJib30BaHHe. 

•  j(o npttHRTHR cTaH.n,apTa ES6 B R3hIKe JavaScript OTCYTCTBOBaJIH BcTpoeHHbie MO,D,YJIH,  II03TOMY  pa3pa60TqHKaM  npHXO,ll,HJIOCb  TBopqeCKH  IIO,ll,XO,ll,HTb  K 

npHMeHeHHIO  HMeIOIIIHXCR  51.3bIKOBbIX  cpe.n,CTB JavaScript,  qT06bI  .n,o6HTbCR 

MO,D,YJIRpH3aQHH  npHKJia,D,HOro  Ko.n,a.  0.n,HHM  H3  caMbIX  pacnpocTpaHeHHbIX 
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crroco6oB  C03,D,aHHJI  MO,ll,YJieH  CTaJIO  CO'IeTaHHe  HeMe,D,JieHHO  Bbl3bIBaeMbIX 

cpyHKD;HH c 3aMbIKaHHJIMH. 

HeMe,D,JieHHO BhI3bIBaeMhie cpyHKU:HH rrp11MeHJIIOTCJI rroTOMY,  'ITO OHH 06-pa3y10T HOBYIO o6JiacTb BII,ll,IIMOCTII ,ll,JIJI orrpe,D,eJieHIIJI B MO,D,yJie rrepeMeH

HbIX, He,D,ocryrrHbIX 3a rrpe,D,eJiaMII ()TOH o6JiaCTH BH,ll,lIMOCTlI. 

3aMbIKaHIIJI  rrpIIMeHJIIOTCJI  IIOToMy,  'ITO  OHII  II03BOJIJIIOT  IIO,D,,D,ep)f(IIBaTb aKTlIBHbIMH rrepeMeHHbie B MO,D,yJie. 

HaII60JibIIIee  pacrrpocTpaHeHIIe  rrpII  aTOM  HaIIIeJI  rrpoeKTHbIH  IIIa6JioH 

MO.JJ:YJ1b ,  r,D,e  Bbl30B  HeMe,D,JieHHO Bbl3bIBaeMOH  cpyHKD;HlI  o6hI'IHO  CO'IeTaeTCJI c B03BpaTOM HOBOro o6beKTa,  rrpe,D,CTaBJIJIIOiu;ero OTKpbITbIH lIHTepcpeH:c MO,D,YJIJI. 

•  IToMIIMO rrpoeKTHoro 11Ia6JI0Ha Mo.ri:yn b ,  cyiu;ecTBYIOT ,D,Ba pacrrpocTpaHeHHbIX 

CTaH,D,apTa: AMD (Asynchronous Module Definition) 11 Common JS.  ITepBbIH 

1I3 HlIX rrpe,D,Ha3Ha'IeH ,ll,JIJI IIO,D,,D,ep)f(KH MO,D,yJieH B 6pay3epax, a BTOpoH: qaiu;e Bcero rrp11MeHJieTCJI B cepBepHbIX rrpIIJIO)f(eHHJixjavaScript. 

CTaH,D,apT  AMD  II03BOJIJieT  aBTOMaTII'IeCKH  pa3peIIIaTb  3aBIICIIMOCTH, aCIIHXpOHHO 3arpy)f(aTb MO,D,yJilI, HCKJIIO'IaJI TeM caMbIM 6JIOKHpOBKY. 

CTaH,D,apT  CommonJS o6Jia,D,aeT rrpocThIM CHHTaKc11coM,  rro3BOJIJieT CHHxpoHHO 3arpy)f(aTb MO,D,yJilI lI rroaTOMY B 60JibIIIeH CTerreHII rrpIIrO,D,eH ,ll,JIJI rrp11MeHeH11JI  Ha  cTopoHe  cepBepa.  A  c  rroMOiu;bIO  ,D,HcrreTqepa  rraKeToB 

Nodejs npm MO)f(HO c,D,eJiaTb ,D,ocryrrHbIMII MHOrIIe MO,D,yJIII. 

•  Mo,D,yJI11 ,  BBe,D,eHHbie B CTaH,D,apT ES6 , rrp113BaHbI Bo6paTb B ce6JI Bee rrpeIIMyiu;ecTBa cTaH,D,apTOB AMD II  CommonJS.  TaKIIe  MO,D,YJIII  o6Jia,D,aIOT rrpocTbIM 

CIIHTaKc11coM,  HaBeJIHHhIM  cTaH,D,apToM  CommonJS,  a  TaK)f(e  ,D,orrycKaIOT 

acIIHxpoHHYIO 3arpy3KY,  KaK rrpe,D,ycMoTpeHo B cTaH,D,apTe AMD. 

Mo,D,yJIII B cTaH,D,apTe ES6 pacrrpe,D,eJIJIIOTCJI rro OT,D,eJihHbIM cpaH:JiaM. 

11,D,eHTHcpHKaTOpbl MO)f(HO aKcrropTIIpoBaTb, lICIIOJib3YJI KJIJOqeBoe CJIOBO 

expor t ,  qT06bI o6paiu;aTbCJI K ,D,pyrIIM MO,D,yJIJIM. 

11,D,eHTHcpIIKaTOpbI  MO)f(HO  lIMIIOpTIIpoBaTb 1I3 ,D,pyrIIX MO,D,yJieH,  lICIIOJib3YJI KJIJOqeBoe CJIOBO import. 

Y  Mo,D,y;rn  MO)f(eT  6bITb  e,D,IIHCTBeHHbIH  aKcrropT  rro  yMoJiqaHIIIO 

( default ) ,  c IIOMOiu;bIO KOToporo MO)f(HO rrpe,D,CTaBIITb MO,D,yJib B u;eJIOM. 

3KcrropT lI lIMIIOPT MO,D,yJieH MO)f(HO rrepeIIMeHOBbIBaTb c IIOMOiu;bIO KJIIOqeBoro CJIOBa a s . 

Ynpa>1<HeHMS1 

1.  KaKoH: 113 rrepeqIIcJieHHbIX HH)f(e MexaHII3MOB ,D,orrycKaeT HaJIHqIIe 3aKpbITbIX 

rrepeMeHHbIX MO,D,yJIJI B rrpoeKTHOM 11Ia6JI0He Mo.ri:ynb? 

a) ITpoTOTIIIIbI 
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6)  3aMbIKamrn 

B)  06ern;amur 

2.  B rrp1rne.n:eHHOM HIDKe <flparMeHTe Ko.n:a rrpttMeH51IOTCH Mo.n:y;rn, BHe.n:peHHbre B cTaH.n:apT ES6.  KaKIIe II3 rrepeqIIcJieHHbIX HII)l(e tt.n:eHTII<fJIIKaTopoB Moryr 6bITb .n:ocTyIIHbI, eCJIII lIMIIOpTIIpoBaTb MO.ll:YJib? 

can s t   spy  =  " Yagyu " ; 

fun c t ion  command ( )  { 

return  general + "  commands  you  to  wage  war 1 " ; export  can s t   general  =  "Minamoto " ; 

a) spy 

6) command 

B) gene ral 

3 .   B rrpttBe.n:eHHOM HII)l(e cpparMeHTe Ko.n:a rrpttMeH51IOTC51 MO.ll:YJIII, BHe.n:peHHbre B cTaH.n:apT ES6.  KaKIIe II3 rrepeqIIcJieHHbIX HII)l(e tt.n:eHTII<fJIIKaTopoB Moryr 6bITb .n:ocTyIIHbI,  eCJIII lIMIIOPTIIpoBaTb MO.n:yJib? 

can s t   n in j a   =  "Yagyu" ; 

func t i o n   command ( )  { 

return  general + "  commands  you  to  wage  war ! " ; can s t   general  =  "Minamoto" ; 

export  { ni n j a  as  spy } ; 

a) spy 

6) command 

B) gene ral 

r) n i n j a 

4.  KaKoli II3 rrepeqIIcJieHHbIX HII)l(e BII.ll:OB IIMrropTa Mo.n:yJieli .n:orrycTIIM? 

II  ¢aHn  MO�ynH :  personnel . j s  

can s t   n i n j a  =  " Yagyu " ; 

fun c t ion  command ( )  { 

return  general + "  commands  you  to  wage  war ! " ; can s t   general  =  "Minamoto " ; 

export  { ni n j a  as  spy } ; 

a) import  { ni n j a ,   spy,  genera l }  from  "personnel . j s " 

6) import  * as  P e r s onnel  from  "personnel . j s " 

B) import  { spy }  from  "personne l . j s " 

5.  KaKoli II3 rrepeqIIcJieHHbIX HII)l(e orrepaTopoB IIMrropTttpyeT KJiacc Ninj a  B 

rrpIIBe.n:eHHOM HII)l(e cpparMeHTe KO.n:a? 
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T..facmb III.  HcCJteaoeauue o6oeKmoe u ynp(J'leuue 1waa 

I I   Ninj a . j s  

export  default  c l a s s   N inj a  { 

s ku l k ( )  {  return  " s ku l king " ; 

a) import  N i n j a  from  "Ninj a . j s " 

6) import  * as  Ninj a  from  " Ni nj a . j s " 

B) import  * from  "Ninj a . j s " 





H ccJleaoea1-lue 

6pay3epoe 

llarnrn ornoBHhle "3hIKOBhie cp°"cTBa JavaScript, nepel!""M K 6pay3epaM  - cpe,n:e,  B  KOTOpoM:  BblrIOJIH.HeTC.H  60Jibllll1HCTBO  np11JimKeHl1H  Ha JavaScript. 

B  maBe  12 MbI no,n:po6tto  paccMoTpttM  Mo,n:eJih  DOM.  B  Hett 6y.n:YT  npe.n:cTanJieHbI  acpcpeKTl1BHbie  MeTOJJ:l1Kl1  Bl1JJ:Ol13MeHeHl1.H  oTOH  MO,n:e;m  11  JJ:OCTl1-

)l(eHl1JI BbICOKOrO 6hICTpo,n:eM:cTBl1.H H JJ:l1HaMHqHOCTl1 ne6-np11JIO)l(eHHH. 

B mane  13 pe�rh noM:,n:eT o  co6hITl1.HX.  Oco6oe  nHHMaHHe B  Hett 6y,n:eT y.n:e

JieHo lJ;HKJiy Q)KH/�aHH.H co6hITHH H ero BJll1.HHHIO Ha nocnpHHHMaeMy10 npo113-BOJJ:l1TeJibHOCTb Be6-np11JIO)l(eHHH. 

11  B  IlOCJie,n:HeH  mane  ,n:aHI-IOH  KHHrH  06cy)l(,n:a10TC.H  He  oqeHb np1151THbie, HO  na)l(Hbie  BonpocbI  Kpocc-6pay3epttoM:  pa3pa60TK11.  11  xoT.H  3a  noc;1e.n.tt11e fO,ll.bI  IlOJIO)l(eHHe  .a;eJI  B  oTOH 06;1aCTH  3aMeTHO  yJiyqIII11JIOCb,  TeM  He  Mettee, 

,ll.O  Cl1X  nop 1-IeT  HHKaI<HX  rapaHTl1H ,  q'fo  np11KJia,ll.HOH KO,ll.  6y.n.eT O,ll.11HaKono pa6oTaTb B Ka)l(,ll.OM 6pay3epe.  TioaToMY B mane  1 4  npe.n.cTanJieHhI crpaTerH11 

Kpocc-6pay3epttoM: pa3pa60TK11 ne6-np11JIO)l(eHHH. 









B_ 3TOL1t  rnae� ... 

•  BcTain<a HTML-Ko.11:a n 

Mo.11:eJih .11:0KyMefiTa (DOM) 

•  I1pe.11:cTaBJienue 06 aTptt6yrax i:i cnoH:cTBax Mo,l(eJitt DOM  _ 

•  lkcJie,l(OBantte BbfqHCJI.HeMblX C'fllJieH 

•  Ilpeo,ii.oJieHIIe neperpy3KII nepcTKH ne6-cTpan11n: 

,ll,o  CHX  rrop  pe�Ib UIJia B  OCHOBHOM 0 .H3bIKe JavaScript.  l1 XOT.fl y caMoro .fl3bI

Ka  JavaScript  HMeeTC.H  HeMaJIO  oco6eHHOCTeH,  pa3pa60TKa  se6-npHJIO)l{eHHH 

onpe.11:eJieHHO  He o6JierqaeTC.H 3a cqeT BHe,a,peHH.fl o6'beKTHOH  MO).(eJm  ).(OKyMeHTa ( Document Object  Model - DOM).  0.11:n11M  113  rnaBHhIX cpe.11:cTB ).(JI.fl  narr11caHm1 

BbICOKO).(HHaMH'-IHbIX  se6-rrpIIJIO)l{CHHH, onepaTHBHO pearttpyrorn,HX  Ha ).(CHCTBII.H 

noJih30BaTeJiei1:, CJl)')l{HT BH).(OH3MeHeH11e MO).(CJIH DOM. Ho ec;m on<pbITb JIIo6yro 6tt6JIHOTeKy JavaScript,  TO  B  HCH,  KaK  HH  CTpaHHO,  MO)l{HO  o6napy)l{HTb  HCMaJIO 

cpparMeHTOB 1-VIHI-IHOI'O H CJIO)l{HOI'O KO,l(a ).(Jl.H BblilOJIHCHH.H rrpOCTbIX onepan:11ii B M0-

.11:eJI11 DOM . .ll.aMe TaKHe npocThie Ha nepBbIH B3rJI.H).( orrepau,HH, KaK KJIOttttposam1e HJIH )'t�aJieHtte y3;1a (HM COOTBCTCTB)'IOT MCTO).(bl c loneNode ( )  11 removeChi ld ( )  B 

MO).(e.lltt DOM ) ,  peaJitt3ytoTCH OTHOCttTeJihHO CJIO)l{HO. l1 B CB.H3II c 3THM B03HHKaIOT 

CJIC,l()'IOll(He BorrpoCbI: 

•  IloqeMy 3TOT KO).( TaKOH CJIO)l{HbIH? 

•  3aqeM pa3611paTbC.fl B  HeM, eCJIH 61161moTeKa B03bMCT Ha ce6H see XJIOITOTbl no BblllOJIHe1-1mo H)')l{HhIX onepau,11H:? 
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qacm'b IV. llcc.n,eaoea'/lue 6pay3epoe 

OcHOBHOH no6y;J:11TeJibHOH  np1Pnrnoi1 M51 onTHMH3arum TaKoro  KO;J:a cJipKHT 

npou3eoaume.tl'b1-Wcm'b. HMen ncHoe npe;J:cTaBJieHne o TOM ,  KaK B 6n6JIHOTeKax peaJin-3yeTC5!  BHIJ:OH3MeHeHtte,  HJIH M01J:mtrnKau11n MO;J:eJIH  DOM, Bbl CMOJKeTe Han11caTb KOIJ:, KOTOpbrH 6y;J:eT pa6oTaTh JIY'Hlle n 6brCTpee, o6paI.lia51Cb K 6n6JIHOTeKe. A Kpo

Me Toro, y Bae Il05IBHTC51 B03MO)!(HOCTb npnMeHHTb B CBOeM KO;J:e cneQHaJibHbie npneMbl H3 6n6JIHOTeKH. 

B HaqaJie 3TOH rnaBbI  6y;J:eT  noKa3aHo, KaKHM o6pa30M 6Jiaro;J:apR  BHe;J:peHHIO 

npon3BOJibHOro HTML-Ko.D:a lJ:HHaMnqecKn C03,ll;aIOTC51  HOBbre  qacTH Be6-cTpaHnu. 

3aTeM 6y.ll:)'T HCCJie,ll;OBaHbl BCe npen5ITCTBirn, KOTOpb1e 6pay3epb1 CTaB5IT nepe;J: pa3-pa60TqHKaMH Be6-npHJIO)!(eHHH Ha JavaScript B OTHOilieHHH CBOHCTB 3JieMeHTOB  H 

aTpn6YToB pa3MeTKH.  B  xo;J:e  aToro  nccJie;J:oBaHH51 6y;J:YT pacKpbITbI  npnqnHhI ,  no KOTOpbIM pe3yJibTaTbl He Bcer,ll;a OKa3bIBaIOTCR TaKHMH, KaK npe,ll;nOJiaraJIOCb. 

8To )Ke  OTHOCHTC51 n K KaCKalJ:HhIM Ta6JinQaM CTHJiei1  (Cascading Style Sheets -

CSS)  n CTHJieBoMy ocpopMJieHHIO aJieMeHTOB pa3MeTKH. MHor11e TPYIJ:HOCTH, B03HH

KaIOlIIHe nptt pa3pa6oTKe lJ:HHaMnqecKoro Be6-npnJIO)KeHH51, nopo)!(;J:eHhI CJIO)!(HO

CT5IMH ycTaHOBKH n no�eHH51 cTHJieBoro ocpopMJieHH51 aJieMeHTOB pa3MeTKH. B O;J:

HOH rnaBe HeB03MO)!(H0 OXBaTHTb Bee, 'ITO Tpe6yeTC51 3HaTb 0 TOM, KaK o6palilaThCR 

co CTHJieBbIM ocpopMJieHHeM aJieMeHTOB pa3MeTKH, TIOCKOJibKY ,ll;aHHOH TeMe MO)!(HO 

nOCB5ITHTb OT;J:eJibHyIO KHHry,  HO caMble OCHOBbl 3;J:eCb BCe )Ke paccMaTpHBaIOTC51. 

H B 3aBepmeHne rnaBhI 6y;J:YT paccMoTpeHhI TPY1J:Hb1e BonpocbI npon3BOlJ:HTeJib

HOCTH,  KOTOpb1e  MO� B03HHKHYTh B TOM CJiyqae,  eCJIH He y;J:eJIHTb ;J:OJI)KHOro BHH

MaHH51  nopnlJ:KY BH/J:OH3MeHeHHR 11 qTeHHR ttHcpopMaQHH  H3 MO;J:eJIH DOM. HTaK, Ha'rneM c Toro, r<aK BCTaBJI51Th HTML-r<o.D: 1-ra ne6-cTpaHHUbI. 

3HaeTe n1t1 Bbl? 

3a4eM rpe6yeTCfl  n peABap11Te/lbHbti:1 Cl1HTaKrn4eCKHi:1 aHa/1113 caM03aKpblBatOW,HXCfl 3/leMeHTOB HTM L-KOAa Ha se6-crpa H 11 u,e nepeA 11x scra sKoi:1? 

KaKOBbl  n pe11Myw,ecrsa  pa6orb1  c  cpparMeHraM11  MOAe1111  DOM  np11  scrasKe HTML

KOAa? 

KaK onpeAe1111Tb pa3Mepbl CKpb1roro 311eMeHra pa3MeTKH Ha crpaH11u,e? 

1 2. 1 .  BcTasKa HTML-KOAa s o6beKTHYIO MOAenb 

AOKyMeHTa 

B 3TOM pa3.D:eJie paccMaTpnBaeTcn acpcpeKTHBHhIH cnoco6 BCTaBKH HTML-Ko;J:a, npe.D:CTilBJieHHblH CHMBOJibHOH CTpOKOH ,  B npott3BOJibHOe MeCTO ,ll;Or<yMeHTa.  8TOT 

KOHKpeTHbIH cnoco6 Bb16paH TIOToMy, qTo OH 3aqacry10 npttMeHReTC51 ,ll;JI51 C03;J:aHHR 

BblCOKO;J:HHaMHqHbIX Be6-cTpaHHU, r;J:e noJib30BaTeJibCKHH HHTepcpei1c  BH;J:OH3Me

H5IeTC51 B OTBeT Ha ;J:eHCTBH51 nOJib30BaTeJIR HJIH nocrynJieHHe ;J:aHHbIX OT cepBepa. 

Ott oKa3hrnaeTCJI oco6eHHO noJie3HhIM B cJie;J:yIOlIIHX cJiyqaRx. 

•  BcTaBKa npott3BOJibHoro HTML-Ko;J:a Ha cTpaH11ue, BBO/J: ma6JIOHOB n MaHnnyJinpoBaHne HMH Ha cTopoHe KJIHeHTa. 

•  H3BJieqeHne H BCTaBKa HTML-co;J:ep)!(HMoro, no�aeMoro OT cepnepa. 
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flpaBIUlbHa.H  peam13au,m1  3Tl1X  cp}'HKIJ,110Ha.JlbHbIX  B03MO)l(HOCTeH:  BbI3bIBaeT 

orrpe)J.e11eHHh1e TexHw1ecK11e TPY)J.HOCTl1, oco6eHHO B cpaBHeH1111 c C03)1.aH11eM 11H

TepcpeH:ca  API ,  KOTopbrH:  rrpe)J.Ha3HaqeH ).I.JUI  KOHCTPYlf POBamrn  MO)J.eJI11  DOM  B 

06heKTHO-op11eHT11poBaHHOM CTl1Jie 11 pea.JI113yeTGI rrpome, XOT51 11 Tpe6yeT 6oJiee BhrcoKoro ypoBHH a6cTpaKu,1111, qeM BcTaBKa HTML-Ko)J.a. PaccM0Tp11M cJie)J.y10m11H: rrp11Mep C03)1,aHI151 3JieMeHTOB pa3MeTKl1 113 Cl1MBOJibHOH CTpOKl1, 3a)J.aHHOH B cpop

MaTe HTML, cpe)J.cTBaM11 6116JI110TeK11jQuery: 

$ ( document . body )  . append ( 

" <div><hl >Gre e t i ngs</hl ><p>Yoshi  here</p></div> " ) A Terrepb cpaBH11Te aTo co cJie)J.y10m11M crroco6oM, B KOTopoM rrp11MeHHeTC5! 11H

TepcpeH:c DOM API: 

const  hl  =  document . createElement ( " hl " )  ; h l . t extCont ent  =  "Greetings " ; 

const  p  =  document . createElement ( "p " ) ; 

p . t extContent  =  " Yoshi  here " ; 

const  div =  document . creat e E l ement ( " d i v " ) ; div . appendChi l d ( hl ) ; 

div . appendChi l d ( p ) ; 

document . body . appendCh i l d ( div ) ; 

KaKoH: )l(e 113 Hl1X Jiyqrne? 

qT06hI OTBeTl1Tb Ha 3TOT Borrpoc Mbl pea.JI113yeM Cbl3HOBa co6CTBeHHhIH MeTO)J. 

pa6oTbI c MO)J.eJihIO DOM. Ero pea.JI11aau,1151 paa)J.em1eTc5! Ha cJie)J.y10m11e aTarrhI. 

1.  ITpeo6paaoBaH11e  rrpo113BOJihHOH,  HO  KoppeKTHOH:  c11MBOJihHOH  cTpoK.11  B 

HTML cpopMaTe B CTPYKTYPY DOM. 

2.  BcTaBKa aToH: CTPYKTYPhI DOM B rrpo11aBOJihHOM MecTe )J.OKyMeHTa KaK MO)l(

HO 6oJiee acpcpeKTl1BHhIM o6pa30M. 

B  pe3yJihTaTe  BhIITOJIHemrn  3TI1X  aTarroB  paapa60T<111K11  Be6-cTpaH11u,  rroJiyqaT  B  CBoe pacrropmKeH11e  113HmHhIH crroco6  BCTaBKI1  HTML-Ko)J.a  B  )J.OKyMeHT. 

ITp11cryrr11M K ero pea.JI11aau,1111. 

1 2. 1 . 1 .  npeo6pa30B3HMe M3 <l>OpMaTa HTML B CTPYKTYPY DOM 

B rrpeo6paaoBaH1111 CHMBOJihHOH CTpoK11 cpopMaTa HTML (B )J.aJihHeH:rneM rrpo

CTO HTML-cTpoK11) B CTPYKTYPY DOM HeT H11qero Ta11HCTBeHHoro. 21:JIH aToH: 1\eJI11 

Mbl  BOCITOJib3yeMC51 xoporno  113BeCTHbIM  BaM  cpe)J.CTBOM:  CBOHCTBOM  i nnerHTML 

aJieMeHTOB MO)J.eJI11  DOM.  ITpoL\ecc rrpeo6paaoBaH115!  BhIITOJIHHeTcH B  HeCKOJihKO 

3TafIOB. 

1.  ITpoBepKa KoppeKTHOCTI1 HTML-r<o)J.a, co)J.ep)l(amerorn B HTM L·CTpoKe. 

2.  3aKJI10qeH11e 3TOH CTpOKI1 B 06beMJI10my10 paaMeTr<y,  KaK TOro Tpe6yroT npa· 

B11Jia B 6payaepax. 
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lfacm'b IV HcCJleaoamlUe 6pay3epoe 

3.  BcTaBKa HTML-cTpOKH c noMOlll,hIO cBoi1cTBa innerHTML B <f>HKTHBHhIH 3Jie

MeHT Mo,z:r;eJIH DOM. 

4.  I13BJieqe1-rne Y3JIOB Mo,z:r;eJIH DOM B o6paTHOM nopH,z:r;Ke. 

8TH  3Tallbl  He  oqeHh  CJIQ)J(Hbl,  3a  HCKJIJOqeHHeM  caMOH  BCTaBKH,  TaJilll,eH  B 

ce6e  HeKOTOpbie  CKpbITbie  Tpy,z:r;HOCTH.  TeM  He  Mettee  OHH  BllOJIHe  npeo,z:r;OJIHMbl. 

PaccMOTpHM Bee 3TH 3TanhI no oqepe.z:r;11. 

n peAB3PMTenbH3SI o6pa6oTKa MCXOAHOM HTML·CTPOKM 

CTpe)J(,z:r;e  Bcero tteo6xo,z:r;11Mo np11BeCTH 11cxo,z:r;HhIH  HTML-Koi:r, B  cooTBeTcTBYIOm11i1 nopH,z:r;oK. PaccMoTpHM B KaqecTBe np11Mepa np11Be,z:r;eHHhIH HH)J(e 3c1m3 HTML

Ko,z:r;a,  ll03BOJIH!Olll,ero BhI6paTh HHH,lJ;3H (c llOMOlll,bIO 3JieMeHTa pa3MeTKH option) H 

OTo6pa)J(aJOlll,HH noi:r,po6Hble  CBe,z:r;eHHH 0  Bbi6paHHOM HHH,lJ;3H B Ta6Jim.1;e.  8TH CBe

,z:r;eHHH npe.z:r;noJiaraeTCH BbIBOLl,HTb B ,lJ;aJihHei1rneM. 

<opt ion>Yoshi</opt ion> 

<opt ion>Kuma < / opt ion> 

<tabl e / > 

TaKoi1  HTML-Ko,z:r;  BhI3hIBaeT ,z:r;Be  npo6JieMhI.  Bo-nepBbIX,  3JieMeHThI  pa3MeTKH 

opt i on He ,z:r;oJI)J(HbI CTOHTh o6oco6JieHHO. EcJIH cJie,z:r;oBaTb HaLl,Jle)R'.alll,eti ceMaHTHKe H3hIKa HTML, TO OHH ,z:r;OJI)J(HbI coi:r,ep)J(aTbCH B KOHTei1Hepe s e lect. I1 BO-BTopbIX, HeCMOTpH Ha TO,  qTo B H3bIKax pa3MeTKH o6bJqHo .z:r;onycKaIOTCH caM03aKpbrnaIOlll,Heor  aJieMeHThI  Bpo,1J;e  <table / >, He co.z:r;ep)J(alll,He .z:r;oqepHHX aJieMeHTOB, B HTML 

caM03aKpbITHe pacnpocTpaHHeTCJI JIHlllb Ha He60Jibllll1e llO,lJ;MHO)J(eCTBa 3JieMeHTOB 

pa3MeTKH,  K q11cny KOTOpb!X 3JieMeHT t ab l e  He OTHOC11TC51..  BcHKaJI llOllbITKa BOCllOJlb30BaTbCH no.z:r;o6HblM CHHTaKCHCOM B .z:r;pyrttx cnyqaJix,  CKopee Bcero,  Bbl30BeT 

OCJIO)J(HeHHH B pa6oTe HeKOTOpbIX 6pay3epoB. 

Ha�rneM  c  pa3pellleHHH  Tpyi:r,ttocTei1,  CBH3aHHhIX  c  caMo3aKpbrnaIOlll,HMHCH 

3JieMeHTaMH  pa3MeTKH.  ,[{JIH  npeo6pa30BaHH51  TaKHX  3JieMeHTOB  pa3MeTKH ,  KaK 

" <t ab l e / > " ,  B 3;1eMeHThI " < t able></ table > " ,  e,z:r;ttHoo6pa3HO o6pa6aTbrnaeMhie BO Bcex 6pay3epax,  MO)J(HO BbITIOJIHHTb 6hICTpbIH npe,z:r;BapttTeJibHblH CHHTaKCW-Ie

CKHH aHaJIH3 HTML-cTpOKH, KaK noKa3aHo B npttMepe Koi:r,a H3 JIHCTHHra 1 2. 1 . 

Jll!ICTlllHr 1 2. 1 .  npoeepKa npael/lnbHOCTlll lllHTepnpeTa�llllll C8M038MblK810lll,lllXCSI 3neMeHTOB paaMeTKlll 

Bocnonb30BaTbCA perynApHblM Bblpa>KeHHeM AJIA noHCKa 

TeX AeCKp1mropoB, KOTOpble MO>KHO HrHOpHpOBaTb 

canst  t ags  = 

l:!:> / A ( area J base J br J col l embed l hr l img J input J keygen J l ink l menuitem I:!:> 

l met a l param l source l track l wbr ) $ / i ; 

funct ion  convert ( html )  { 

-<1'111.---.1 <l>yHKllHR, a Koropoii peryn11pHb1e 

return  html . replace ( 

Bblpa>KeHHA Hcnonb3yiorc11 AnR npe-

1:!:> 

/ ( <  ( \w+ )  [ A > ] * ? )  \ / > / g ,   ( a l l ,   front ,  tag )  => 06pa3osaHHR CaM03aKpb1eaio111Hxc11 

return  tags . t est ( t a g )   ?  a l l  

AecKpHnropoa s o6b14HY10 cjlopMy 

front  +  " > < / "   +  tag  +  " > " ; 

} )  ; 
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assert ( convert ( " < a / > " )   ===  " <a > < / a > " ,   " Check  anchor  conve r s i on . " ) ; assert ( convert ( " <h r / > " )   === " <hr /> " ,   " Check  hr  conve rsion . " ) ; B pe3yJibTaTe npttMettemrn cpy1mu,HH convert ( )  K HTML-CTpoKe B ,a;aHHOM nptt

Mepe 1<0,a;a IIOJIY'-IaeTC51 cJie,a;yIOillHW HTML-1<0,a;: 

<op t i on>Yoshi</option > 

<op t i o n>Kuma< /option> 

<tab l e / > < / table> 

PacwHplleMblH 3neMeHr pa3MeTKH <table  /> 

flo 3aBeprneHHH nepsoro :'>Tana y Hae no-npe)J{HeMy OCTaJiaCb O,[l;Ha npo6JieMa, llOCKOJibKY  :')JieMeHTbl  pa3MeTKH  opt ion  He co,a;ep)J{aTC51  B  KOHTeiiHepe  s e l ect . 

Ilo3TOMY Heo6xo,a;HMO KaKHM-TO o6pa30M Bbl51CHHTb, Tpe6yeTC51 JIH B006me 3aKJIIO

'-IaTb 3JieMeHTbl pa3MeTKH B KOHTeiittep. 

3a1emo'4eH1.1e HTML-KOAa s KOHTe'1Hep 

B COOTBeTCTBHH c ceMaHTHKOW HTML tte1<0Topb1e :'lJieMeHThI HTML-Ko,a;a ,a;oJI)l{

HhI  6bITh 3aKJIIO'-IeHbI B cooTBeTcrny10m11I1 KOHTel1ttep rrepe,a; Hx scTas1<ol1 B DOM. 

HanpttMep, :'lJieMeHT  pa3MeTirn  <opt ion> ,a;OJI)l(eH  6bITh  3a1uno<ieH  B  KOHTei1Hep 

< s e l e ct>. 8ry 3a,a;aqy MO)J{HO penmTh ,a;syM51 cnoco6aMH, H o6a Tpe6YIOT cocTaBJie

HH.H orrpe,a;eJieHHOH cxeMbI  COOTBeTCTBHH  rrpo6JieMaTH�II-lbIX :')JieMeHTOB pa3MeTKH 

HX KOHTettHepaM. 

•  HTML-cTpoKy MO)l{HO BcTaBHTb c noMOillblO CBOHCTBa i nnerHTML tterrocpe,a;cTsem-10  B KOHKpeTHblH po,a;HTeJibCKHH 3JieMeHT,  C03,a;aHHbIH  paHee c  fIOMO

IllhlO  MeTo,a;a document . createElement ( ) .  11  xoTH  TaKoii crroco6 BITOJIHe MO)J{eT pa6oTaTb B HeKoTopbIX 6pay3epax,  ero yH11sepcaJibHOCTb cosceM He rapaHTttpyeTc51 ,a;mr scex 6pay3epos. 

•  1-ITML-cTpoKy MO)J{HO 3aKJIIO'-IHTb B  rIO,[l;X0,11;51IllHW KOl:-I'I'eWHep, a 3aTeM  BCTa

BHTb Herrocpe,a;CTBeHHO B JIJo6oi1:  po,a;HTeJibCKHH 3JieMeHT  (HarrpttMep,  div) . 

8To 6oJiee Ha,[l;e)J{HbIW, HO H Tpy,a;oeMKHW cnoco6. 

BTopol1 cnoco6  npe,a;no'-ITHTeJihHee  rrepsoro.  OH  Tpe6yeT  HanttcaHH51  O'-IeHh MaJioro KOJI11'-IeCTBa crreu,11cp11<1Horo ,a;JIH 6paY3epa Ko,a;a, B OTJIH<itte OT rrepsoro cnoco6a, KOTOpblW npe,a;rro11araeT  HaUHCaHHe KO,a;a,  npaKTH'-IeCKH rIOJIHOCTbIO 3aBHCHmero oT 6pay3epa. 

Ilpo6JieMaTH<IHbie 3JieMeHTbl, KOTOpbie Tpe6yeTC51 3aKJIJO'-IHTb B COOTBeTcrny10-I11He  KOHTell:ttepbI,  BfIOJIHe  rro,a;,a;a10TC5l yrrpasJieHHIO  H Moryr  6bJTb  pa3,a;eJieHbl Ha ceMb rpyrrn. B Ta6JI.  1 2 . 1  MHoroTO'-IHe ( 

) 


• • •  

o6o3Ha'-IaeT MecTo, r,a;e ,a;oJI)J{HbI 6hITb 

BCTaBJieHbl :'lJieMeHTbl pa3MeTKH. 

Ta6n1.14a 1 2. 1 . 3neMeHTbl pa3MeTK"1, KOTOpble AOn>KHbl COAep>KaTbCSI B KOHTeHHepax 

<option>, <optgroup> 

<select  mul tiple> . . .  </ select> 

<legend> 

<fieldset> . . .  </fieldset> 
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Olco'l-l''t,auue ma6Jt.  12. l 

f.'IMSI 3neMeHTa 

PoA1-1TenbcK1r1VI 3neMeHr 

<thead>, <tbody>, <tfoot>, <colgroup>, 

<table> . . .  </table> 

<caption> 

<tr> 

<table><thead> . . .  </ thead></ table> 

<table><tbody> . . .  </tbody></ table> 

<table><tfoot> . . . 

</ tfoot></ table> 

<td>, <th> 

<table><tbody><tr> . . .  </ tr>< / tbody></ table> 

<col> 

<table> 

<tbody></ tbody> 

<colgroup> . . .  </colgroup> 

</ table> 

Dpirne)(eHHa.H BhIIIIe Ta6mu�a He Tpe6yeT oco6bIX noHcHeHHtt, 3a 11c1<;uoqeHHeM 

CJie)J;yIOmHx MOMeHTOB. 

•  BMecro  aJieMeHTa  O)(HHOqHoro  Bb16opa  11c110Jih3YeTc51  aJieMeHT  pa3MeTKH 

< s e l ect> c aTpH6YTOM mul t iple, IlOCKOJibKY B HeM He npOH3BO)(HTC51 aBTO

MaT11qecKM npoBepKa JII06hIX BapttaHTOB BhI6opa,  KOTOpb1e B HeM pa3Meme

Hbl, TOr)(a KaK B aJieMeHTe O)(HHOqHoro Bb16opa aBTOMaT11qecKH npoBep51eTC.H 

nepBbIH BapttaHT BbI6opa. 

•  B aJieMeHT pa3MeTKH <col> BXO)(HT )(OIJOJIHHTeJ1bHhIH aJieMeHT <tbody> , 6e3 

KOToporo aJieMeHT pa3MeTKH <col group >  ccpopMttpyeTc.H HenpaBHJihHO. 

yJTaK,  IlOMeCTHB aJieMeHTbl pa3MeTKH B COOTBeTCTByiom11e KOHTettHepbI, nepe

H)(eM K HX cpopMttpoBaHHIO. l1CIJOJib3Y.H HH<j:>opMa�mo H3 Ta6JI.  1 2. 1 ,  MO)J{HO ccpop

MHpoBaTb HTML-KO)(, KOTOpbitt Tpe6yeTc.H BCTaBHTh B aJieMeHT MO)(eJIH DOM ,  KaK 

)(eMOHCTpttpyeTC51 B npHMepe KO)(a H3 JIHCTHHra 1 2.2. 

n111crnHr 1 2.2. <l>opMHPOBSHl/le y3noe MOAen111 DOM 1113 lllCXOAHOM pa3MeTKl/I function  getNodes ( htmlString,  doc )   { 

const  map  =  ( 

"<td" :  [ 3 , " <table><tbody><t r>" , " </tr></tbody></table>" ] , Oro6pa>t<AeH11e 

"<th " :  [ 3 , " <table><tbody><tr>" , " < / t r> < /tbody></table> " ] , 3JleMeHTOB pa3MeTKH 

"<t r " :  [ 2 , " <table><thead> " , " </ thead></table> " ] , H rpe6yt011111xcR AJ1R 

" <opt ion " :  [ 1 , " <select  multiple> " , " < / select> " ] , HHX KOHTeHHepoe. AnR 

"<optgroup" :  [ 1 , " <select  multiple> " , " < / select > " ] , Ka>KAOro 3neMeHra 

yKa3aHO KOJlH�eCTBO 

"<legend" :  [ 1 ,  " <fieldset> " ,  " < / fieldset> " ] , AeCKp11nropoe 

" <thead " :  [ 1 , " <table> " , " < /table> " ] , B HOBOM y3ne, a TaK>Ke 

" <tbody " :  [ 1 , " <table> " , " </table> " J , KOA OTKpblBa1011111x 

" <t foot " :  [ 1 , " <table> " , " </table> " ] , H 3aKpblBal0111HX 

" <colgroup " :  ( 1 ,  " <table> " ,  "< /table> " ] , AeCKp1mropoe 

"<caption " :  ( 1 ,  " <table> " ,  " < / table> " ] , 

" <col " :  [ 2 , " <table><tbody></tbody><colgroup> " , " < / colgroup></table> " ] , 

� 

} ; 

CoenaAeHMe c OTKpb1Bat0111eH yrno-

cons t  t agName  =  htmlString . match ( /< \w+/ ) ; 

eoH cK06KoH H HMeHeM AetKp1mropa 

let  mapEntry  =  tagName  ?  map [ tagName ( 0  l l  :  nul l ; ecraenReMoro 3neMeHra pa3MerK11 
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i f   ( ' mapEnt ry)  {  mapEntry  =  [ O ,   "  " , "   "  ] ; ) 

.+--- EcmuneMeHT pa3MeTKH np11cyrcreyer 

l et  div  =  ( doc  1 1   document )  . createElement ( " div" ) ; e oro6pa>KeH1111, 113ene'lb ero, 

div . innerHTML  =  mapEnt ry [ l ]   +  htmlString  +  mapEntry [ 2 ) ; 3neMeHT 

whi l e   (mapEntry [ O ) - - )   {  div =  div . lastChild; ) palMeTK1t c nycroil "po· 

return  div . chi ldNode s ;  ._.__ 803epaTHTb BHOBb C03AaH· 

AHTenbCKOil" pa3MeTKOH 

HblH 3neMeHT pa3MeTKl1 

11 HyneBblM '11tcnoM Ae· 

assert ( getNode s ( " <td>test< /td><td>test2< /td> " )  . length 2 ,  cKp1tnropoe 

"Get  two  nodes  back  from  the  method . " ) ; 

Co3Aarb MeMeHT pa3· 

assert ( getNodes ( " <td>test</td> " )  [ 0 ]  . nodeName  ===  "TD" , MeTKll <div>' a B HeM -

"Ve r i fy  that  we ' re  get t i ng  the  right  node . " ) ; HOBble Y3nbl. ,11,nA noro 

npoMTll BHOBb C03AaHHOe AepeBO Ha rny61tHy, 

3aKn!O'lltTb BXOAAll.\YIO pa3MeTKY B POAHTenb· 

11cnonb3yercR nepeAaBa· 

yKa3aHHYIO B 3neMeHTe OT06pa>KeHHA. 3TO 

CKlte 3neMeHTbl, B3RTble 113 oro6pa>KeHltA 

eMblM AOKyMeHT, ecnlt OH 

It 

AOn>KeH 6b!Tb POAHTenbCKHM 3neMeHT HY>KHOro 

BCTaBltTb ee B Ka'lecree BHyrpeHHero HTML· 

cy114ecreyer, a HHa'le -

y311a, C03AaHHOro 113 pa3MeTKlt 

COAep>KltMOro BO BHOBb C03AaHHblH 3neMeHT 

TeKYll.\ltH AOKyMeHT 

pa3MeTKlt <div> 

B ,a;aHHOM npttMepe Ko,a;a C03,a;aeTCJl  OTo6pmKeHI'1e ,ll;JHI  Bcex THIIOB aJieMeHTOB 

pa3MeTKl1, KOTOpbie Tpe6yeTCJI pa3MeCTHTh B cneu:HaJibHbIX po,a;wreJibCKHX KOHTeH:

Hepax.  B  aToM  oTo6pmKeHHH  yKa3aHo  KOJittqecTBO ;�ecKpttnTopoB  B  HOBOM  y3Jie, a TaIOKe KO,ll; OTKpbIBaIOllIHX H 3aKpbIBaIOI1�11X po,a;HTeJihCKHX ,a;ecKpHIITOpOB. 3aTeM 

B ,a;aHHOM npttMepe KO,ll;a npttMeirneTCJI peryJIJipHoe BblpmKeHHe ,ll;JIJI COIIOCTaBJieHHJI c OTKpbIBaIOllleH yrJIOBOH CK06KOH H HMeHeM ,a;ecKpttnTopa Toro  aJieMeHTa pa3MeT

KH, KOTOpbIH Tpe6yeTCJI BCTaBHTh,  Kar< IIOKa3aHO HH)f(e. 

const  t agName  =  html String . match ( / <\w+/ ) ; 

.LJ:a;1ee  B paccMaTpttBaeMoM 3,a;ech npttMepe Ko,a;a BhI6ttpaeTCJI aJieMeHT oTo6pa

)f(eHHJI.  l1  ecJIH  TaKoH:  aJieMeHT OTcyrcTByeT,  TO  co3,a;aeTcJI  <PttKTHBHhIH  a11eMeHT 

c nycTbIM po,a;HTeJihCKHM aJieMeHTOM pa3MeTKH: 

let  mapEntry  =  tagName ?  map [ t a gName [ O J J  :  nul l ; i f   (  ! mapEntry)  {  mapEntry  =  [ 0 ,   "  " ,   "  " ) ;  ) CTocJie aToro C03,a;aeTCJI HOBhIH aJieMeHT pa3MeTKH  div, B KOTOpbIH 6y,a;eT IIOMellleH oTo6pmKaeMhIH a;1eMewr HTML-pa3MeTKH  BMecTe  c KO,ll;OM cBoero po,a;ttTeJih· 

CKOro KOHTeiiHepa: 

let  div =  ( doc  I I   docurnent ) . createElement ( " div" ) ; div . innerHTML  =  mapEnt r y [ l )   +  html S t r i ng  +  mapEnt ry [ 2 ) l1 ,  HaKOHeQ, B ,a;aHHOM npttMepe KO,a;a BbIIIOJIHJieTCJI HOHCK po,a;HTeJibCKOrO aJie· 

MeHTa Tpe6yeMoro Y3Jia,  co3,a;aBaeMoro  H3  ttcxo,a;HoH  HTML-cTpmrn,  noc;1e  '-Iero B03Bpau�aeTCJI BHOBb C03,ll;aHHhIH y3eJI , KaK IIOKa3aHO HH)f(e. 

whi l e   (mapEntry [ O ) - - )   { div =  div . l a s t Ch i ld ; ) return  div . chi ldNode s ; 

B  pe3yJihTaTe  noJiyqFITCJI  pR,a;  Y3JIOB  DOM,  KOTOpb1e  y)Ke  MO)KHO  BCTaBHTh  B 

HTML·,a;OKYMe1-1T. 

Ec;m  BepHyThCJI  K  OCHOBHOMY  Ha3ttaqeHHIO  11:aHHoro  npttMepa  H  npttMeHHTh 

¢ym<u:mo  get Node s ( ) ,  TO  B  1<0HeqHoM HTore  noJiyqwrcJI  HTML-KOil:,  attaJIOrH'-I

HhIH npttBe,a;eHHOMY HH)Ke. 
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<se l ect  mul t iple> 

<opt i on>Yoshi < / option> 

3neMeHTbl pa3MeTKM option, 

3aKnl04eHHble e o6ono4KY 

<opt ion>Kuma< /option> 

3neMeHTa pa3MeTKM select 

< / s elect> 

<tabl e > < / tabl e > 

1 2. 1 . 2 .  BcraeKa 311eMeHroe pa3MeTKM e AOKyMeHT 

Cq)QpM11poBaB  KOHKpeTHbie  Y3JibI  Mo,11;eJI11  DOM,  MO)IUIO  nepei1T11  Henocpe,11;

CTBeHHO K 11X BCraBKe B ;:i;oKyMeHT. ,UJI.lI 3TOro nptt;:i;eTC.lI npe;:i;npHH.lITb p.lI,11; rnaroB, paccMaTp11BaeMbIX B 3TOM pa3,11;eJie. 

y Hae y)l(e MMeeTOI MaCCMB 3JieMeHTOB, KOTOpb1e Tpe6yeTC.lI BCTaBMTb B npon3-BOJibHbIX  MeCTaX  ;:i;oryMeHTa,  TI03TOMY  Mbl  MO)J{eM  nonbITaTbC.lI  COKpaTMTb  �mcJIO 

onepau,tti1 ,  Heo6xo,11;MMbIX wrn  3Toro.  C;:i;eJiaTb 3TO MOJKHO c noMOIQbIO ifJpazMeumoe DOM - qacTn cneu,mpttKall,MH Mo,11;eJIH DOM no cTaH,11;ap1J' W3C, TIOMep>KHBaeMoi1 

BO Bcex 6pay3epax.  3To noJie3HOe cpe;:i;cTBO npe;:i;ocTaBJI.lieT KOHTei1Hep MJI xpaHe

Hl1.lI u,eJioi1 KOJIJieKu,1111 Y3JIOB DOM . 

ilOM11MO Toro, qTo TaKa.lI B03MO)J{HOCTb noJie3Ha caMa n o  ce6e, OHa ,11;aeT CJie,11;y

IOIQHe npe11MyIQeCTBa: cpparMeiiT MO)l(HO BCTaBJI.lITb " KJIOH11poBaTb B e,11;11HOH onepau,HM,  a He BcTaBJIJITb 11 KJIOH11poBaTb K�!lbIH y3eJI  no oT,11;eJibHOCTH.  EJiaro;:i;apJI 3TOMY 3Haq11TeJibHO COKpamaeTC.lI KOJil1<JeCTBO onepaL\HH, KOTOpbie Tpe6yeTC51 BbI

TIOJIHMTb Ha CTpaHHU,e. 

ilpe>K,ll;e qeM BOCnOJib30BaTbCJI 3Tl1M MexaHl13MOM B KO,ll;e, BepHeMC.lI K MCXO,ll;HO

MY 1<o;:i;y cpytt1<u,H11  getNodes ( )  113 J111cT11Hra 1 2.2 11  HeMHoro 0Tpe11aKTnpyeM ero, qT06b1  np11MeH11Tb B  HeM  cpparMeHTbI  DOM.  3n1  113MeHeHl1JI Ml1Hl1MaJibHbl  w  co

CTOJIT B ,11;06aBJieH1111 napaMeTpa fragment B CTil1COK napaMeTpOB ;:i;aHHOH cpyttKU,MM, KaK noKa3aHO B npnMepe KO,ll;a 113 JIMCTl1Hra 1 2.3. 

JlMCTMHr 1 2.3. PacwMpeHMe ct>YHK1.4MM getNodes ()  cpparMeHTaMM DOM 

funct ion  getNodes ( html String,  doc ,  fragment) { 

:J Ao6aeHTbHOBblilna· 

canst  map  =  { 

paMeTp fragment e 

" <td" :  [ 3 ,  " <table><tbody><t r > " , " </ t r>< / tbody>< /tabl e> " ] ,  onpeAe11eHMe 4>yHKL1MM 

" < th " :  [ 3 , " <table><tbody><t r > " , " < / t r>< / tbody>< /tabl e > " ] , 

" < t r " :  [ 2 , " <t ab le><thead> " , " < / thead> < / t ab l e > " ] , 

" <opt ion " :  [ l ,  " <sel ect  multiple> " ,  " < / se l ect > " ] , 

" <optgroup " :  [ l ,  " < s e l ect  mul t ip l e > " ,  " < / se lect> " ) , 

" < l egend " :  [ l , " <fie ldset > " , " </ fi e l dset> " ) , 

" <thead" :  [ l ,  " <table> " ,  " < /table> " ) , 

" <tbody " :  [ l ,  " < t ab l e > " ,  " < / table> " ) , 

" < t foot " :  [ 1 ,  " <table> " ,  " < / t a b l e > "  J  , 

" <col group " :  ( 1 ,  " <table> " ,  " < /table> " ] , 

" <capt i on " :  [ l ,  " <table> " ,  " < / table> " ) , 

" <col " :  [ 2 ,  " <table><tbody>< / tbody><colgroup > " ,  " < /  colgroup> < / tabl e > "  J , 

} ; 

canst  t a gName  =  html St ring . ma t ch ( / < \ w+ / ) ; l et  mapEntry  =  tagName ?  map [ tagName [ O J J  :  null ; i f   ( ! mapEntry)  {  mapEntry  =  ( 0 ,   " " , " "  ] ; }  
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l e t   div =  ( doc  1 1   document )  . createElement ( " div " ) ; div . inne rHTML  =  mapEnt ry [ l ]   +  html String  +  mapEntry [ 2 ] ; whi l e   (mapEntry [ O ] -- )   { di v  

div . l a s tChi l d ; } 

i f   ( fragment )  { 

whi l e   ( di v . f i r s t Ch i l d )   { 

Ecm1 <1>parMeHT 

fragment . appendChi ld ( di v . f i rstChild ) ; 

cy111ecreyer, ecraBMTb 

a Hero y3nbt 

return  div . chi ldNodes ; 

B  Hcxo,n:HhIH KO/�  Ha ;mcTHHra  12.3 BHeceH p.HJ( H3MeHeHHH.  Dpe)K,Ue  scero, 113-MeHeHa c11rHarypa <PYHKl.\HM, r,n:e BBe,UeH eme O,UHH napaMeTp fragment: funct ion  getNode s ( html S t r in g ,   doc ,   fragment )  { . . .  } 

EcJIH aToT napaMeTp nepe,n:aeTcH ,n:a1-11-10H: <PYHI<l\MH, TO npe,n:noJiaraeTc51, qTo HM 

,UOJI.JKeH 6bITh <flparMeHT DOM, B  KOTOpbIH  Tpe6yeTrn  BCTilBHTh yaJihI ,UJI51 nocJie,n:y

IOll(ero  np11MeHeHM5I.  qT06hI  scraBMTh ya11h1  B  nepe,n:asaeMhIH <flparMeHT MO,UeJIH 

DOM, ,n:ocTaTo�rno ,n:o6aBHTh cJie�IOil(HH <flparMeHT Ko,n:a Henocpe,n:cTBeHHO nepe,n: onepaTopoM return: 

if  ( fragment )  { 

wh i l e   ( div . fi rstCh i l d )  

fragme nt . appendChi ld ( div . fi rstChil d ) ; 

A Teneph np11MeHMM paccMaTpHBaeMhIH  a,n:ech  MexaHM3M Ha npaKTMKe.  B np.11Mepe  KO,Ua,  npttBe,UeHHOM  B  JIMCTHHre  1 2.4,  npe,n:no11araeTC5I,  qTo  o6HOBJieHHa51 

<PYHKl.\1151 getNodes ( )  HaxO,UHTC51 B o6JiaCTH BH,UMMOCTM, a <flparMeHT C03,UaeTC51 11 

nepe,11.aeTCH  aTott <flyttKl.\MH ,UJI51  npeo6paaoBaHH51  BXO,U5Ill(ei1:  HTML-cTpoKH B  aJie

MeHThI Mo,11.eJI11 DOM. 11 aTM aJieMeHThI asT0MaT11qecKM ,n:o6aBJI5IIOTC51 Ko BHOBh coa

,11.aHHOMY <flparMeHry. 

nMcrnHr 1 2.4. BCTaBKa <l>parMeHTa B HeCKOnbKMX MecTax MOAenM DOM 

<div  id= " t est " ><b>He l l o < / b > ,   I ' m  a  ninj a ! </div> I C03AaTb napy recroebtX y3noe 

<div  id= " t e st 2 " > < /div> 

< script> 

document . addEvent L i s tener ( " DOMContentLoaded " ,   ( )   =>  { 

func t i on  insert ( e lems ,  args ,  callback)  { 

i f   ( e lems . length )  { 

const  doc =  e l ems [ O ]  . ownerDocument  I  I  e l ems [ O ] , 

,  11 

. 

. 

'l 

fragment  =  doc . createDocument Fragment ( )  

Co3AaTb <l>parMeHr 

AOKyMeHTa A�R 

scripts  =  getNodes ( args ,  doc ,   fragment )  

nocneAYIOU\eM 

first  =  fragment . f 1 rs t Ch 1 l d ; 

ecraBKM y3noe 

i f   ( fi rs t )  { 

for  ( l et  i  =  o ;   el ems [ 1 ]  ;  i + + )   { 

C03AaTb HTML·y3nbt 

c a l l bac k . c a l l  ( root ( e lems [ i ] ,  first ) , 

io HTML·crpoKM 
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EcnH rpe6yeTCR BCTaBHTb y3nbl He  � 

i  >  0  ?  fragment . cl oneNode ( t rue )  :  fragment ) ; TOnbKO 

B OAHH 3neMeHT, TO K3>KAb1M pa3 npHAeT

CA KnOHHpOB3Tb cjlparMeHT 

const  divs =  document . querySe lectorAl l ( "div " ) ; insert ( divs ,  " <b>Name : < /b> " ,   funct ion  ( fragment ) this . appendChi l d ( fragment ) ; 

) )  ; 

insert ( divs ,  " < span> F i r s t < / span>  < span>Las t < / span> " , funct ion  ( fragment )  { 

thi s . parentNode . i nsertBefore ( fragment ,  thi s ) ; 

} )  ; 

) )  ; 

< / s cr ipt > 

Heo6xo�HMO TaIOKe o6paTttTb BHHMaHtte Ha cJie.z_zy10m;ee: ecJitt �aHHbIH aJieMeHT 

pa3MeTKH BCTaBmieTCJI B HeCKOJibKHX MeCTaX �oKyMeHTa, TO nptt�eTCJI HeO�HOKpaT

HO  KJIOHHpoBaTb COOTBeTCTBYIOIJJ;HH cpparMeHT.  11  eCJIH 6bI  He 6bIJIO cpparMeHTOB, TO naM npttmJIOCb 6bI BCJIKHH pa3 KJIOHttpoBaTb K(l)K�bIH y3eJI B OT�eJibHOCTH, a He Bech cpparMeHT cpa3y. 

Bhlme  MbI  paccMoTpeJIH  MexaHH3M cpopMttpoBaHHJI  H  BcTaBKH  npott3BOJibHbIX 

aJieMeHTOB  Mo�e;m  DOM  HHTyHTHBHbIM  cnoco6oM.  ITpo�OJI)l{HM  ttccJie�oBaHne MO�eJIH DOM, "IT06b1  BbrnCHHTb,  qeM aTpH6YThI Mo�eJIH  DOM  OTJIHqa10TcJI OT ee CBOHCTB. 

1 2. 2 .  ATpM6yTbl 1.1  ceo'1cTea MOAenM DOM 

,ll,OCTYTI K 31-rnqeHH.HM aTptt6yToB aJieMeHTOB pa3MeTKH MO)J(HO noJiyqHTb �BYMR 

IlYTHMH: HCilOJib3YR Tpa�HU,HOHHbie MJI Mo�eJIH DOM MeTO�bI getAt t ribute ( )  H 

s etAt t r ibute ( )  HJIH *e rnoifcrna caMHX o6oeKTOB DOM, HMena KOTOpbIX cooT

BeTCTBYIOT aTpn6yTaM.  qT06bI,  HanpHMep,  nonyqHTb 3HaqeHHe  aTpH6YTa  i d  aJie

MeHTa pa3MeTKH, CCbIJIKa Ha KOTOpbIH xpaHHTOl B nepeMeHHOH e ,  MO)KHO BOCilOJib-30BaTbC5I o�HHM 113 cJie.z_zy1011111x cnoco6oB: 

e . getAt t ribute ( ' i d ' ) 

e . id 

B JI1060M cnyqae 6y�eT noJir1eHo 3HaqeHHe aTptt6YTa id. 

qT06bI CTaJIO IlOHJITHee, KaKHM o6pa30M Be�YT ce6JI 3Ha"IeHH5I aTptt6YTOB H co

OTBeTCTBYIOIJJ;HX HM CBOHCTB, o6paTHMC5I K npHMepy KO�a. npttBe�eHHOro B JIHCTHHre 1 2.5. 

Jh1crnHr 1 2.5. Aocl)'n K 3Ha"leHMHM aTp..i6yroe "lepe3 MeTOAbl M ceo"1cTea MOAem11 DOM 

<div></ div> 

<s cript> 

document . addEventLi stener ( " DOMContentLoaded" ,  ( )   => const  div =  document . que rySel ector ( " div" ) ; nony4HTb CCblnKy Ha 3neMeHT 
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div . setAt t r ibute ( " id" , " ni n j  a- 1 " )  ; a s sert ( di v .  getAtt r i bute ( ' i d '  )  ===  " ninj a- 1 " ,   I MO�blO MeTOAa setAttribute () 11 

"Attr ibute  succe s s fu l l y   changed " ) ; 

H3MeHMTb 

npoee

3Ha4eHMe 

p11Tb, 

aTp116'{Ta 

H3MeH11nocb n11 id 

3To c no3Ha4eH11e 

div .  id  =  " ninj a - 2 " ; 

H3MeHKTb 3Ha4eH11e ceollcrea 

assert ( div . id  ===  " ni n j a- 2 " , 

11 npoeep11Tb, M3MeH11nocb n11 

" Propert y  succes s f u l l y   changed " ) ; 

3T0 3Ha4eH11e 

1 

assert ( d i v . getAt t r i bute ( ' id ' )  ===  " ni n j a - 2 " , Hcnonb3VR MeTOA 

"Attr ibute  success ful l y   changed  v i a   property " ) ; setAttribute ( ) , 

div . setAt t r ibute ( " id " ' " ni n j a - 3 " ) ; 113MeHKTb TaKIKe 3Ha4eH�e, nonY4eHHoe 113 

ass ert ( di v . id ===  " ninJ· a- 3 "  1 

. 

CBOHCTBa 

" Property  s ucce s s fu l l y   changed  v i a  

-·"'-

ass ert ( d i v .  getAt t r ibute ( ' id ' )  ===  " ninj a- 3 " , Y 

_ 

"At t r ibute  succe s s f u l l y   changed" ) ; 

npK M3MeHeHKK ceo11crea M3-

MeHReTcR T3KlKe 3Ha4eH11e, 

} )  ; 

nonY4aeMoe c noMO�blO Me

< / sc ript> 

TOAa getAttribute ( )  

B  �aHHOM  npttMepe  Ko�a  �eMOHCTpttpyeToI  mo6onhITHoe  noBe�eHtte  B  OTHo

IIIeHtttt  CBOHCTB  M  aTptt6yroB  aJieMeHTOB  pa3MeTKM.  CHa'laJia  B  HeM  onpe�emi:e-rca  npoCTOH aJieMeHT pa3MeTKM  <div>, MCilOJih3YCMbIH ��aJiee B Ka•IeCTBe cy6oeKTa TecTttpoBaHMR.  qT06h1  y6e�MThCR,  'ITO  nocTpoem1e  MO�e;m  DOM 3aBepIIIeHo,  B 

o6pa6oT'IMKe co6hITMH  DOMContentLoaded ( ) ,  BhI3hIBaeMoM  nptt  3arpy3Ke  �oKy

MeHTa, CHa•1ana IlOJIY'JaeTCR CCbIJIKa  Ha  e�MHCTBeHHbIH aJieMeHT pa3MeTKl1 <div>' 

T.e.  con s t  div =  document . queryS e l e ctor ( "d i v " ) ,  a 3aTeM  BblfiOJim1eTcR pa� 

TeCTOB. 

B  nepBoM  TecTe  3Ha'leHMe  "ninj a - 1 "  aTp116yra  i d  ycTaHaBJIHBaeTCR c  noMo

IQbIO MeTo�a setAt t ribute ( ) .  3aTeM yrnep)J{�aeTC.H, 'ITO MeTo� getAt tribute ( ) B03BpaIQaeT TO )Ke caMoe 3Ha'le1-rne �aHHoro aTp116yra. l1 He �OJI)KHO 6bITh H11•1ero y�11B11TeJihHoro B TOM, 'ITO aTOT TeCT npo:H�eT np11 3arpY3Ke Be6-C1·paHMQhI, KaI< no

Ka3aHo HM)KC. 

div . setAtt ribute ( " i d " ,  " n i n j a- 1 " ) ; a s s e rt ( div . getAt t ribut e ( ' id ' )  ===  " n i n j a - 1 " , 

"At t r i bute  s ucce s s fu l l y   changed " ) ; 

Al-Ia;1ortt•mo B cJie�IOIQeM TecTe 01a•1ana ycTaHaBJIMBaeTcR 3Ha'leHMe " ninj a - 2 " 

CBOHCTBa id, a 3aTeM npoBepneTC.H, �eHCTBMTCJibHO JIM ;:}TO 3Ha'ICHl1e l13MCHl1JIOCb npe�noJiaraeMbIM o6pa3oM: 

div . id =  " ni n j a-2 " ; 

a s s e rt ( div . id  ===  " n i n j a - 2 " , 

" Prope rty  succe s s f u l l y   changed" ) ; 

B CJie�y10iu;eM TCCTe y)Ke npottCXO�HT HC'lTO JII06onhITHOe. 3�eCh CHOBa ycTaHaB

JIHBaeTC.H  HOBOe  3Ha'leHl1e  CBOHCTBa i d  (Ha 3TOT pa3  "ninj a - 3 " )  M npoBep.HeTC.H, tt3MeHttJIOCh JIH 3Ha'leH11e  aToro  CBOHCTBa.  Ho  3aTeM  yrBep)K�aeTc.H  TaK)Ke,  lJTO 

H3MCHMTbC.H �OJI)KHO He TOJihKO 3Ha'leHtte CBOHCTBa, HO M 3Ha'leHtte ampu6yma id. 

l1 o6a yrBep)l�CHM.H npoxo�.HT. lfa aToro TCCTa MO)l(I-10 c�eJiaTb CJie�IQMH BbIBO�: CBOHCTBO  id  M aTptt6yr  id  KaKMM-TO  o6pa30M  CBR3aHbI  BMCCTe.  Dptt  M3MCHCHMM 

3Ha'leHM.H rnoH:cTBa id M3MeH.HeTC.H TaK)Ke 3Ha'lem1e aTptt6yTa i d. 
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div . id =  " n i nj a- 3 " ; 

a s sert ( di v . id  ===  " n i nj a- 3 " , 

" Prope rty  succe s s fu l l y   changed " ) ; 

a s sert ( div . getAtt r ibute ( ' id ' )  ===  " ninj a - 3 " , 

" Att r ibute  succe s s fu l l y   changed  via  property " ) ; A B  cJie.a.yIOIIJeM TecTe aTOT cpaKT no,zi;Tsep)K.zi;aeTc5I irna11e:  np11 ycTaHOBKe 3Hat.Je

Hl15I aTpM6YTa M3MeH5IeTC.H TaK*e 31-la'leHtte COOTBeTCTBYIOill,ero CBOHCTBa: div . s etAt t r ibute ( " i d " , " ni n j a - 4 " ) ; a s sert ( d iv . id  ===  " ninj a- 4 " , 

" Property  succe s s ful ly  changed  v i a   attribute " ) ; a s sert ( d i v . getAt t r ibute ( ' id ' )  ===  " ninj a - 4 " , 

" At t r ibute  changed " ) ; 

Ho c,zi;eJiaHHbIH BbIUie TeCT He ,ll;OJI)KeH BBO,IJ;MTb Bae B 3a6Jiy)K,zi;eHMe OTHOCMTeJib

HO Toro, 'ITO CBOHCTBO l1 aTptt6YT MMeIOT o6Ill,ee 31-la'leHtte, IIOCKOJibKY 3TO Ha caMOM 

,zi;eJie He TaK. KaK 6y,zi;eT IIOKa3aHo ,zi;aJiee B aTo:H rnaBe, HecMoTp.H Ha cyIIJeCTBYJOIIIYIO 

5IBHYIO  CB.H3b Me)l<,ll;y aTptt6YTOM  l1 CBOHCTBOM,  MX  3Hat.JeHI15I ,zi;aJieKo He BCer.zi;a  0,IJ;M

HaKOBbI. 

CJie.u.yeT oco6o no.zi;11epKHYTb, 'ITO He ,zi;JI.H Bcex aTptt6yroB cym:ecTBYJOT cooTBeT

CTBYIOIIJMe  MM  cBoifcTBa  aJieMeHTOB pa3MeTKM.  I1 xoT5I aTo  cnpaBe.zi;;rnBo B  u:eJioM 

AA.SI aTpM6yros, Mcxo,zi;Ho yKa3hrnaeMbIX B Mo,zi;e;rn DOM, AA.SI cney,ua1t'b1-l'btX ampu6ymoe, KOTopb1e MOfYT pa3Melll,aThC.H B aJieMeHTax HTML-pa3MeTKM Be6-crpaHm�, cooTBeTcrny1olll,tte CBOHCTBa He C03,ll;aIOTC5I.  IloaTOMY ,IJ;JI.H .zi;ocryna K  3Ha<1eH11IO  CIIeIJMaJib

HOro aTpM6YTa npM,zi;eTc.H BbI3bIBaTb MeTO,IJ;bI getAttribute ( )  l1 setAttribute ( ) Mo,zi;em1 DOM. 

EcJitt Hel13BecTHO, cylll,ecTsyeT JIM csoM:cTBO AA5I KOHI<peTHoro aTptt6yra, ero Ha

JIMt.Jtte MO)KHQ scer.zi;a nposepttTh. I1 eCJIM OHO He CYIIJeCTByeT, TO B KaqecTBe pe3epB

Horo BapMaHTa MO)KHO Bcer.zi;a o6paTMTbC5I K  MeTo;.,aM  Mo,zi;e;m  DOM.  B np1rne,zi;eH

HOM HI-rn<e IIpMMepe IIOKa3aHo, KaK 3TO peaJIM3yeTC.H HeIIocpe,zi;cTBeI-IHO B Ko,zi;e. 

canst  va lue  =  element . someValue  ?  element . someValue 

:  element . getAtt ribut e ( ' someValue ' ) ; 

coeeT 

VI Me H a  scex  cneu,1-1a11bHbrx arp1-1 6yros p,011>1<Hbr  H a 4 H H aTbCR c  n pe<P1-1Kca data-,  4T06 b1  o6ecne4HTb  1-1x  KoppeKTHOCTb  cornacHo  cneu,1-1<P1-1 Kau,1-11-1  HTM LS.  noMHMO  n po-4ero, 3TO yp,o6Hoe yc11osHoe o6o3Ha4eHHe HMeH, 4 eTKO orp,e11fl10IJ.\e e  cneu,1-1a11bHbr e arp1-1 6yTbl O T  BCTpOeH H blX. 

1 2 .3. TPYAHOCTM o6pa�eHMSI c arp1r16yraMM 

cr1r1neeoro 0<1>opMneHMS1 

Atta;1orl1'1HO  o6u-'l1M  aTpM6yTaM,  IIOJiyqeHMe  .zi;ocTyna  l1  ycTaHOBKa  aTptt6YTOB 

CTMJieBoro ocpopMJieHM.H  MO)KeT  BbI3BaTb  cepbe3Hbie TPYl-V-IOCTH.  KaK l1  MH  o6pa

Ill,eHH5I  c  aTpH6YTaMl1  lI  CBOHCTBaMM,  pacCMOTpeI-IHb!MlI  B  npe;.�bI,IJ;YIIJeM  pa3,zi;eJie, 
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B ,a;aHHOM CJiy<-Iae  HMelOTCJI ,[);Ba no,a;xo,a;a: o6pamaTbCJI Henocpe,a;CTBeHHO  K 3Ha<re

Hl110 aTp116yra s t yl e  l1Jll1 :>Ke K 06pa3yeM0My 113 Hero CBOikTBY 3JieMeHTa pa3MeTKl1. 

I-fa aT11x ,a;Byx no,a;xo,a;oB qame Bcero np11MeHJiercJI 06pameH11e K cBoH:cTBY style 3JieMeHTa pa3MeTI<H, KOTOpoe co,a;ep:>KI1T He Cl1MBOJibHyIO CTpoKy,  a o6'beKT c o  CBOH

CTBaMI1,  COOTBeTC'rBy10m11M11  3Ha<reHl1JIM  CTl1JieBoro  ocpopMJieHHJ:I,  yKa3aHHbIM  B 

pa3MeTKe aJieMeHTa. DoM11Mo aToro, HMeeTcJI MeTo,a; ,[l;JIJI ,a;OC1)'na K TeKymeH: 11Hcpop

MaQ1111 o Bhrq11cJieHHOM CT11JieBOM ocpopMJieH1111 aJieMeHTa, r,a;e B'bt'L(,UC!/,eunoe cmwteeoe oifiofJwtenue, no cy1.uecTBy, 03Ha'"raeT KOHKpeTHhre cT11JI11, KOTOpbre 6y,a;yr np11MeHJITb

CJI K aJieMenry nocJie aHaJitt3a m-1cpopMaQ1111 o Bcex HaCJ1e,a;yeMhIX 11 np11MeHJieMhIX 

CTl1JIJIX. 

B 3TOM pa3,a;eJie noJICHJieTCJI, KaKHM o6pa3oM CTttJieBoe ocpopMJieHHe 11HTepnpe

T11pyeTcJ1 B 6paY3epax. 11 Ha<rHeM Mbl c BhlJICHeHHJI MeCTa, r,a;e yKa3bIBaeTCJI m-1cpop

Ma1.II1JI o cnrneBoM ocpopMJieH1111. 

1 2.3. 1 .  MeCTOHaXO>KAeHMe CTMneM 

11ttcpopMaI.II1JI 0  CTHJieBOM  ocpopMJiemm,  Haxo,a;JimaJICJI B CBOHCTBe  s t yle 3Jie

MeHTa  Mo,a;e;111  DOM,  nepBoHa<raJihHO  ycTaHaBJIHBaeTcJI,  11cxo,a;JI  113  3Ha•1eH11JI, yKa3aHnoro B aTp116yre  s t yle pa3MeTKtt ,a;aHHoro aJieMeHTa. Hanp11Mep, B pe3yJih

TaTe  onepa1.I1111  np11cBa11BaH11JI  s t yl e = " colo r : red ; "  11HcpopMaQ11JI  o  CTHJieBOM 

ocpopMJ1eu1111  pa3MemaeTCJI B o6oeKTe  s t yle. A BO speMJI  BhlllOJIHeH11JI CQeHap11JI Ha Be6-cTpaHI1Qe 3Ha<reHI1JI CBOHCTB MOryr 6bITb ycTaHOBJieHbl l1Jll1 Bl1,[l;Ol13MeHeHbI B o6oeKTe style, np11qeM 3Tl1 l13MeHeHI1JI 6y,a;yT aKTI1BHO B03,a;eikTBOBaTb Ha BHern

Hl1H Bl1,[I; 3JieMeHTa. 

MHor11e aBTOpb1 CI.Iettap11es c pa3oqapoBaH11eM o6ttapy:amBaIOT, qTo Hl1 o,a;Ho 113 

3Ha<reHI1H aJieMeHTOB < s t yle> pa3MeTKI1 CTpaHI1Qbl l1Jll1 BI-IellIHHX Ta6Jim� CTI1JieH: He,a;ocTynHo B o6oeKTe style ,a;a1rnoro aJieMeHTa. Ho HacToJim11M MacTepaM He np11-CTaJio npe6bIBaTb ,[l;OJiro B paao�rnpoBaHI1H, 1103TOMY Mb! llOllbITaeMCJI ,a;aJiee HaHTI1 

cnoco6 nOJI)""I HTh no,a;o6Hy10 11HcpopMau;1110. A ,a;o Tex nop BhrnCHHM, KaKHM o6pa30M 

CBOHCTBO  s t yl e  IlOJl)''laeT CBOH 3HaqeHl1JI,  o6paT11Blll11Cb K  np11Mepy KO,[l;a,  113 Jil1-CTI1Hra 1 2.6. 

n111CTlllHr 1 2.6. 111ccneAOB3Hllle CBOHCTBa style 

06bRBHTb ra611H4y CTH11eii, pacno11omeHHY10 Ha crpaH114e, 

c l1Hcj>opMa4Heii 0 pa3Mepe wpMcj>Ta H B11Ae paMKH 

<style> 

A011lKHbl 6b1Tb H33H34eHbl HeCKO/lbKO 

div  {  font - s i ze :  1 . 8em ;   border :  0  s o l i d  

]2,1§-} � r;-

J 

gold; 

CTH11eii 113 pa3HblX Mecr, eK11104aR 

< / style> 

ero co6creeHHblii arp116yr sty le 

<d iv  s t y l e= "  co l o r : # 0 0 0 ; "  t i t l e = " N i nj a  power 1  "> 3TOMY 

11 T

remtpyeMOMY 


a611111.1v cr1111eii 

3/leMeHry 

< /  div> 

<s cript> 

document . addEventLi s tener ( " DOMCont entLoaded" ,  ( )   =>  { 

const  div =  document . querySelect o r ( " di v " ) ; 

· 

npoeep11rb, 3ape�11crpHpoeaH 

assert ( div . s t yle . color  ===  ' rgb ( O ,   0 ,   0 ) '  1 1  

1111 ecrpa11eaeMblM CTM11b 4eeTa 

div . st yle . color ===  ' # 0 0 0 ' , 
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' color  was  recorded ' )  ; 

npoeepMTb, 3aper11CTpHpoeaH 11H 

assert ( di v . style . fontS i z e   ===  ' l . B em ' , 

HacneAyeMb1ii c;rH11b pa3Mepa wpHcj>ra 

' font S i ze  was  recorded • ) ; 

npoeepHTb, 3�perncrpHpoeaH 11M 

a s se rt ( d i v . s t yl e . borderWidth  ===  , 0 , , 

Hac11eAyeMblM CTMllb wHpHHbl paMKM 

' bo rderW idth  was  recorded ' ) ; 

di v . style . borderWidth  =  " 4px " ; 

.- 3aMeHHTb CTH/lb WHPMHbl paMKM 

I 

a s s e rt ( di v . st yl e . borderWidth  ===  ' 4px ' , 

npoeepHTb, 3aperMCTpHp083HO /IH 

' borderWidth  was  replaced '  l  ; 

H3MeHeH11e cr111111 w11p11Hbl paMKH 

} )  ; 

< / script> 

B ;:i:attHOM npttMepe Ko;:i:a ctta'-laJia co3;:i:aeTc.fI 3JleMeHT pa3MeTKH < s tyle> MR 3a

;:i:aHtt5I m-iyrpeHHeH Ta6Jllfll,hl CTlfJleH, 3Ha'-leHH51 B KOTopoi1 6y;:i:yr ;:i:ai1ee npttMeH51Tb

C51 K aJJeMeHTaM pa3MeTKM se6-cTpaHttIJ,hI. B 3TOH Ta6J1ttIJ,e CTHJ1ei1 onpe;:i:eJJeHo, '-ITO 

TeKCT so scex aJ1eMe1nax pa3MeTKH <div> ;:i:omKeH 6bITh Ha6paH rnpmj:>ToM, pa3Mep KOToporo s 1 ,8 pa3a KpynHee BhI6ttpaeMoro no YMOJJ'-lamuo, 11 o6paMJieH cnJJOlIIHOH 

30JIOTlfCTOH paMKOH ttyJJeBOH TOJIIUlfHhl . 3To 03Ha '-laeT, '-ITO J1I06b1e 3JleMeHThI, K KO

TOpbIM npttMeH5IeTC51 TaKOe CTlfJlesoe oqmpMJ1e1-rne, 6y;:i:yr MMeTh HeBM)J;HM)'IO paMKY 

H3-3a ee ttyJJeBOH TOJIIUHHhI. 

<style> 

div  {  font - s i ze :  l . B em;  borde r :   0  solid  gold;  } 

< / style> 

3aTeM C03;:i:aeTC51 3JleMeHT pa3MeTKlf <div> co BCTpoeHHhIM CTHJleBbIM aTptt6y

TOM, onpe�eJl.fJIOIUHM qepttyi0 OKpacKY TeKCTa B ;:i:aHHOM 3JleMeHTe pa3MeTKlf: 

<div  style=" colo r : # O O O ; "   t i t l e=" Ninj a  power ! " > 72,�;\7-

< /div> 

2l:aJiee  tta•m1-1aeTC5l TecT11posa1me.  Iloc;1e  noJiy'-leHH.fI cchIJJKH Ha aJJeMeHT pa3MCTKH  < div>  nposepHeTCH,  npuo6peJJ  JIM  ero  aTptt6yr  s t yl e  csoi1cTBO  c o l o r , npe;:i:cTaBJI51.IOIUee  IJ,BeT,  np11csoeHHhlH  ;:i:aHHOMY  3JleMettry,  KaK  IlOKa3aHO  Hlf)l(e. 

CJJe;:i:yeT  ttMeTb B  su;:i:y,  '-ITO B 6oJibllIHHCTBe 6pay3epos csoHCTBO  color HOpMaJIH-3yeTC5I B cpopMaTe RGB ,  Kor;:i:a ero 3Ha'-letttte ycTaHaBJIHBaeTC51  B csoi1cTBe  style, HeCMOTp51 Ha TO,  'ITO  BO  BCTpattsaeMOM CTHJie OHO yKa3aHO B Blf;:J;e #000. I1MCHHO 

noaTOMY OHO H nposepHeTC51 B 06011x cpopMaTax. KaK noKa3aHo Ha pttc.  1 2. 1 ,  ;:i:aH

HhIH TeCT npoxo;:i:11T. 

a s s ert ( div . style . color  ===  ' rgb ( O ,   0 ,   0 ) '  I  I div . style . color ===  ' # 0 0 0 ' , 

' co l o r   was  recorded ' ) ; 

2l:aJiee nposepHeTC51, 3aperttcTpttposaHhI JJH B o6oeKTe s t yl e  pa3Mep mpttcpTa tt TOJIIUHHa paMKH, yKa3aHHble B Ta6JIHIJ,e BCTpattsaeMbIX CTHJICH, KaK IlOKa3aHO Hlf)l{e. 

I1 XOT51 Ha p11c.  1 2. l  IlOKa3aHO,  'ITO CTlfJlb, onpe;:i:eJI5IIOIUHH pa3Mep mpttcpTa, np11MeHeH  K 3JieMeHry pa3Me'l'Klf,  ero TeCT see  paBHO  He npoXO)J;HT.  2l:eJIO  B  TOM,  '-ITO 

co;:i:ep)l{HMOe o6oeKTa s t y  le He OTpa)l(aeT HHcpOpMaIJ,HIO 0 CTHJICBOM ocpopMJICHlfH' 

HaCJJe;:i:yeM)'IO lf3 BJIO)l(eHHhIX Ta6JIHIJ, CTHJieH  ( css) . 
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assert ( d iv . s t yl e . font S i ze  ===  ' 1 . B em ' , 

' font Si ze  was  recorded ' ) ; 

a s s e r t ( d i v . s tyle . borderW idth  ===  ' 0 ' , 

' borderW idth  was  recorded ' ) ; 

@ examining the style proper  x 

1 2 7  .0.0. 1 :8080/ninja2e/chapte ... '(;;; 

•  color was recorded 

• 

•  border'l!ldth '""as reooraed 

•  borderWidth was replaced 

P111c.  12.1.  KaK  noKa3b1Bat0T  pe3y11bTaTb1  rncrnpo

BaH 1..u1,  snpa111saeMb1e  111  n p111csa111saeMb1e  CT11111111 

per111cTp111pyt0TGI, TOrAa  KaK  HaC/leAyeMble - HeT 

Iloc;1e :noro 3Ha'leHHe CBOHCTBa borderWidth B o6oeI<Te  style ycTaHaBJIHBaerc.H paBHbIM  4  fIHKCeJIJIM,  a ,[l;aJiee npoBep.HeTC.fl,  6bIJIO  JIH  npHMeHeHO aTO  H3Me

HeHHe, KaK IlOKa3aHO  Hl-DKe.  l1 KaK CJie�eT H3 pHc.  1 2. 1 ,  TeCT ,l];aHHOro  H3MeHeHH.fl npoxO,l];HT, H HeBH,l�HMa.fl paHee paMKa Tenepb OKpp1<aeT aJieMeHT pa3MeTKH crpaHH

QbI. B pe3yJihTaTe TaKoro npttcBaHBaHtt.fl 3Ha'lem1e CBOHCTBa borde rWi dth OKa3bI

BaeTC.fl B CBOHCTBe  s tyl e ,11;aHHOro aJieMeHTa pa3MeTKH, 'ITO H TIO,lJ;TBep)l{,11;aeT Te CT. 

div . st y l e . borderWidth  =  " 4 px " ; 

as sert ( div . s t y l e . borde rWidth  ===  ' 4 px ' , 

' borderWidth  was  rep l aced ' ) ; 

CJie�eT  ttMeTb  B  Btt,11;y,  'ITO  mo6b1e  3Ha'leHtt.fl,  ycTaHaBJIHBaeMbie  B  CBOttCTBe s t yle aJieMeHTa pa3MeTKH, 6y,rzy:r noJiy'laTh npttopttTeT Ha,11; BCeM, 'ITO HaCJie�eTC.fl H3 Ta6JIHU:bI CTHJiett, ,l];a)l{e  eCJIH B  aJieMeHTe Ta6JIHQbI CTHJiett HCilOJih3yeTC.fl  aHHO

TaQH.ff  ! important (Ba)l{Hol ) . 

Bo3MO)l{HO, BhI o6paTHJIH  BHHMaHtte H a  To,  'ITO  B Ko,11;e  tt3 JIHCTHHra  1 2.6 caoi1CTBO  pa3Mepa rupttqna  o6o3Ha�raeTC.fl  B  Ta6JittQe  CSS KaK  font - s i z e ,  a  B  cu;e1rnpHtt - KaK  font S i ze.  qeM  060.flCI-I.fleTC.fl TaKoe  pacXO)l{,l];eHtte?  0TBeT Ha  CJTOT BOnpoc Mb! IlOCTapaeMC.fl HattTH B CJie,11;yIO�eM pa3,l];eJie. 

1 2. 3 . 2 .  "1MeHOB3Hllle CBOMCTB cr111neeoro 0<1>opMneHlllSI c  aTpH6yTaMH  CTHJieBoro  oq)QpMJieHH.fl  CB.H3aHO  OTHOCHTeJibHO  HeMHOro  3a

Tpy,11;HeHm1 Kpocc-6pay3epHoro xapaKTepa, ecJitt pe'lb tt,lJ;eT o ,lJ;OCTYfle K 3Ha�ieHH.HM, npe,11;ocTaB1rneMbIM 6pay3epoM. TeM He MeHee c�ecTBYIOT OTJIH'ltt.fl B ttMeHoBaHttH 

CTHJiei1 B Ta6JIHQax CSS, cu;eHapH.HX, a Ta10Ke B 6pay3epax. 
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rlacm'b IV I1cc.rieooeanue 6pay3epoe 

I1MeHa  aTptt6yToB  CTHJieBoro  ocpopMJiemrn  B  Ta6m1uax  CSS,  cocTaBJieHI-Ihie l13  HeCKOJibKHX  CJIOB,  o6bl'IHO  pa3).l,eJI51.IOTC.H  ;:i;ecpttCOM,  HarrpttMep  font-we i ght, font - s i z e  tt  bac kground- color.  HarroMHHM,  'ITO  B JavaScript  ttMe1-ia  CBOHCTB 

TaIOKe  Mozym pa3).l,eJif!TbC.H ;:i;e¢11coM, HO B TaKOM CJIY'lae  OHH CTaHOB.HTC.H He;:i;ocTyn

HbIMH  <repe3 orrepaumo-TO'lKy.  Hanp11Mep,  np11Be;:i;eHHa.H Htt)l<e  crpoKa  rm;:i;a C'lHTaeTC.fl BllOJIHe ;:i;onycTHMOH. 

const  font S i z e   =  e l ement . st y l e [ ' font - s i ze ' ] ; A cJie;:i;y10Jl(a.H cTpoI<a I<o;:i;a C'lttTaeTc.H He;:i;orrycTttMoi1: const  font S i ze  =  e l ement . st y l e . font - s i z e ; CttHTaKCtt'leCKHH  aHaJitt3aTop JavaScript  HHTepnpeT11pyeT  ;:i;ecpttc  B  ::>TOH  cTpo

Ke  KO)J,a  KaK  onepaumo  Bbl'IHTaHHfl,  'ITO,  Bepo.H:THee  BCero,  npttBe).l,eT  K  MaJIOYTelllHTeJibHblM  IIOCJie).l,CTBHf!M.  fI03TOM)'  MHOfOCJIOBHhie  HMeHa  CTHJieH  B  Ta6JI11uax css o6bJ'lHO npHBO).l,f!TCfl  K CMeruaHHOM)'  ("Bep6JIJO)l(beMy")  Harr11caHHIO, KOr;:i;a OHH 

ynoTpe6JI.HIOTC.H  B  Ka•1eCTBe  HMeH  CBOHCTB,  'lT06hI  He  Bbltty)l().l,aTb  pa3pa60T•IHKOB 

Be6-cTpaHm�  rroJib30BaTbC.H  TOJibKO  o6ruei1:  ¢opMoi1  ;:i;ocryna  K  CBOHCTBaM.  TaKHM 

o6pa30M, HM.H  font - s i ze npeo6pa3yeTC.H B  font S i z e ,  HM.H bac kground-color -

B ba c kgroundCol or. l-:ITo6bI He rIOMHHTb 06 3TOM llOCTO.HHHO, MO)l(HO C03).l,aTb npocryIO  ¢YHKUHIO,  B  IWTopoH:  CTHJIH ycTaHaBJIHBaIOTC.H  l1  rIOJIY'laJOTC.H  c  aBTOMaTH<re

CKHM npttBe)l,eHl'JeM K ¢opMe CMeUJaHHOH 3allHCH, KaK ;:i;eMOHCTpttpyeTC.H B npttMepe KO).l,a l13 JIHCTHHra  12. 7. 

m.1cntHr 1 2. 7. npocToi.1 cnoco6 opraH1113al-'t11"1 AOcryna K cntnSIM 

OnpeAenHTb <l>YHKl.IHIO 06pa111eHHA K CTHnAM, rAe CBOHCTBY CTIMA npHCBaHeaeTCA 3Ha�eHHe, ecnH OHO npeAOCTaem1eTCA, a HHa�e - B03Bpa1113eTCA TeKy111ee 3Ha�eHHe CBOHCTBa. 3TOH 

<l>YHKl.IHeH MO>KHO nonb30B3TbCA KaK A/IA ycraHOBKH, T3K H AJIA non�eHHA 3Ha�eHHA CBOMCTBa 

<div  style= " co l o r : red; fon t - s i z e : l Opx ; bac kground- color : # e ee ; " >< /div> 

<script> 

npHBeCTH HMR K CMeWaH-

funct i o n   style ( e l ement , name , value )  { 

HOMy HanHcaHHIO 

name =  name . replace ( / - ( [ a - z ] ) / i g ,   ( a l l ,  letter )  =>  { 

return  lette r . t oUpperCase ( ) ; 

} )  ; 

i f   ( t ypeof  value  ! ==  ' unde fi ned ' )  

e l ement . st y l e [ name ]  = va lue ; 

return  e l ement . sty le [ name ]  ; 

BcerAa eo3epa111arb 3Ha�eHHe ceoilcrea CTHnA 

document . addEvent L i s t ener ( " DOMContentLoaded " ,   ( )   =>  { 

const  div =  document . queryS e l e ctor ( " div" ) ; as sert ( s tyle ( d iv , ' co l or ' )  === " red " ,  style ( di v , ' colo r ' ) ) ; a s s e rt ( s t yl e ( di v ,  ' font - s i ze ' )   === 

" l Opx " ,  style ( di v ,  ' font - s i ze ' ) ) ; a s sert ( s tyle ( di v ,  ' bac kground-co l or ' )   === 

" rgb ( 2 3 8 ,   2 3 8 ,   2 3 8 )  " , style ( di v ,  ' ba c kground-co l or ' ) ) ; 

} ) ; 

</ script> 
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<PyHKQ1151 o6pam;eHl151 K CTl1JI51M ,ll;OJDKHa 06m1,a;aTb CJie.n:y1om;11M11 xapaKTep11cT11-KaM11. 

•  B Hett rrp11MeHJieTCJI pery;rnpHoe Bb1paJKem1e M51 rrpeo6pa30BaH115I 3Ha L1ett115I napaMeTpa name B CMe111a1-rnoe  ttarr11caH11e  ( ecJI11  rrp11MeHeH11e pery;rnpHblX 

Bb1paJKeH11tt BhI3hrnaeT y Bae Tpy,n:HocT11, 06paT11Tech K rnaBe l 0 ) . 

•  E10  MO)l(HO rroJih30BaThC51  I<aK M 51  ycTaHOBK11,  TaK  11 M 51  ITOJIY'IeH115I  3HaL1e

H11H:  CBOMCTB  CTl1Jiett,  B  3aBl1Cl1MOCTl1  OT  yKa3a1rnoro  Cil11CKa  apryMeHTOB. 

Hanp11Mep,  c,n:eJiaB  BhI30B  s t yle ( div,  ' font - s i ze ' ) ,  MO)l(HO  rro;1yc111Tb 3Ha'Iem1e CBOMCTBa font - s i ze ,  a B pe3YJihTaTe BhI30Ba s tyle ( di v ,   ' fonts i ze ' ,  ' 5px ' )  - ycTaHOBl1Th HOBoe 3Ha'IeH11e B 3TOM cnottCTBe. 

B I<aqecrne rrp11Mepa paccM0Tp11M cJ1e.n:ymrn,11H: cpparMeHT Ko,n:a: funct i on  style ( el ement , name , value )  { 

i f   ( t ypeof  value  ! ==  ' unde f ined ' )  

element . st yle [ name ]  = value ; 

return  el ement . style [ name ] ; 

EcJ111 ,n:aHHOtt cpyHKQ1111 rrepe,n:aeTc» 3Ha'IeH11e apryMeHTa value, otta  rrp11cna11-BaeT nepe,n:aHHOe  ett:  3Ha'IeH11e aTp116YTa  YKa3aHHOMY cnoH:cTBY.  A  ecJ111  apryMeHT 

value onycKaeTC51,  TO ,n:aHHM  cpyHKQ1151  B03Bparn,aeT 3Ha'IeH11e YKa3aHttoro aTp116YTa.  Ho B JII06oM cJiyqae B03Bpam;aeTC51  3Ha'IeH11e  aTp116YTa,  11  6J1aro,n:ap»  3TOMY 

yrrporn,aeTOI np11MeHeH11e ,n:aHHOH cpyttKQ1111 B QellOL!Ke Bbl30BOB KaK M51 ycTaHOBKl1, TaK 11 ,ll;JI51 IlOJiy<IeHl151 3Ha'IeHI1H CBOHCTB 11 aTp116YTOB. 

CBoilcTBO  s t yle  3JieMeHTa  pa3MeTKH  He  co,n:ep)l(11T  H111<a1<oi1 11ttcpopMaQ1111  o CT1'1JleBOM ocpopMJieHl111, HaCJie.n:yeMOM 3Tl1M 3JieMeHTOM 113 ,ll;OCTyrrHbIX eMy Ta6JI11Q 

CT11Jiei1. Ho 3aqacTym rroJie3HO 3HaTh no;rnocThIO BhI'Il1CJieHHhIH CTl1Jih, np11MeH5Ie

Mhitt K 3JieMettTy.  CTo3TOMY Bh151CHl1M , I<aK11M o6pa3oM MO)l(HO noJiyq11Th ero. 

1 2 .3.3. Maene'teH111e Bbl't111cneHHblX cr111ne" 

B ;1106oi1 MOMeHT npeMeH11 B'bt'ltUCJtelili'btu cmwt'b 3JieMeIITa pa3MeTKl1 rrpe,n:cTaBJrneT co6oi1 orrpe,n:eJieHHOe coqeTa1-me ncex BCTpoeJ-IHhIX cT11Jiei1, rrpe,n:ocTaBJI»eMhIX 

6paY3epoM,  Bcex CTHJiett, npttMeH51eMbIX K ,n:aHHOMY 3JieMettry c IlOMOlll;bIO Ta6JIHQ 

CTHJiett, aTptt6YTa s tyle H JII06bIX MaHHllYJ151Q11H co CBOMCTBOM s t yle B CQettap1111. 

Ha pttc.  1 2.2  I-IarJI51,ll;HO  noKa3aHo,  KaKHM  o6pa30M  HHcTpyMeHTaJihHbie  cpe,n:crna pa3pa60TKH B 6pay3epe pa3Jil1'IalOT CTHJIH. 

l-l,JJ51 llOJiyqettl151 Bhl'IHCJieHHblX CTHJiett BO Bcex conpeMeHHbIX 6pay3epax peaJIH30BaH  MeTo,n:  getComputedS t yle ( ) .  EMy  rrepe,n:aeTC51  3JieMeHT,  cT11J111  KOToporo 

,ll;OJI)l(J-Ibl 6bITb Bbl'IHCJJeHbl, a OH B03Bpam;aeT HHTepcpeiic,  rrocpe,n:CTBOM KOToporo MmKHO  ,n:eJJaTh  3arrpoch1  K  CBOHCTBaM  ,n:attttoro  aJieMeHTa.  TaI<,  M"  Bb16opI<11  BhI

'IHCJieHHOro CTl1JI51 KOHKpenmro  CBOHCTBa CTHJieBoro ocpopwteHH51 B  B03Bpam;ae

MOM  11HTepcpei1ce  npe,n:ocTaBJI51eTC51  MeTO,ll;  get PropertyValue ( ) .  B OTJil1'111e  OT 

























394 

Lfacm'b Iv. Hcuu:ooea'/iue 6pay3epo6 

csoncTB o6oeKTa style aJieMeHTa pa3MeTKM,  MeTo,tzy getProper t yVa lue ( )  rrepe

;:i:a10Trn MMe Ha CBOMCTB CTMJiesoro ocpopMJieHMJI B cpopMaTe css ( Hanp11Mep, fonts i ze tt  background-color), a He s cMernaHHOM Harr11caH1111. flpocTon np11Mep 113-s11e�1eHMJI BbI�mcJie1-rnoro CTMJIJI ;:i:eMOHCTp11pyeTC5I B KOJ(e 113 JIMCTMHra 1 2.8. 

Crnm-1 113 ra6n111.1b1 cnmeH 

ourcs 

Ci<  OJ 

Elements  Console 

S

e

Network 

Timeline 

Profile 

esources 

Security 

Audits 

» 

x 

•  heado· 

Styles  Computed  Event Listener 

DOM Breakpoints  Properties 

rmet a  cha rset  ·' utf-8 · . 

title  Test ·/title.· 

: hov  +  . els  + , 

,. 

div{ 

eler11ent. style  { 

background-color; 

color: 

white; 

<1 .  ··� ; 

width:  50px; 

height:  50px ; 

div  { 

test . html : 7  

background-color:  • blue; 

· /style·· 

width:  50px; 

height :  50px; 

/head 

div  { 

user  agent  stylesheet 

display:  block; 

Cr1r1n1r1, onpeAem:ieMble 'lepea 

Cr11n1r1 ,  ecrpoeHHb1e e 6payaep 

arp1r16yr style 3neMeHra 

PMC.  12.2.  0KOH4aTe/lbHbl� CTl1/lb  o<j>opM!leHlill1 3/leMeHTa MO>t<eT 3aBlilCeTb OT M H0fl1X <j>aKTOpoB:  scrpoeHHblX s  6pay3ep cr1111e� ( 113 ra61111u,b1 cr1111e�  no11b30Bare11bcKoro a reHra), crn11e�, H a3Ha4aeMblX 4epe3 cso�crso style, a  raK>+<e crn11e�, ycraHaB11111BaeMblX n pas1111aM11, onpep,e1111eMblMl1  B KOP,e css 

n11CTMHr 1 2.8. �faene'leHMe Bbl'IMCneHHblX CTMneH 

OnpeAenMTb cj>yHK4MIO AAll non�eHMR Bbl'IMcneH

Horo 3Ha'leHMJI CBOMCTBa style 

<style> 

C03AaTb cy6beKr rem�poeaHMR c arp116y oM style 

div  { 

background-co l o r :  # ff c ;   d i splay :  i n l i ne ;   font - s i z e :  l . Bem; borde r :  l px  s o l i d   crimson;  col o r :  green; 

< / st yle> 

<div  style=" color : c r imson ; "  id="testSubj ect "  t it le = " N inj a  power ! " > 

<I div> 

Bbl3Barb ecrpoeHHblM MeTOA getCompu 

3aMeHMTb CMewattttoe 

<script> 

<1ro6b1 nony'IMTb o6beKT 

ttan11cattMe ttanMcaHMeM 

funct ion  fet chComput edSt yle ( e lement , prope r t y )   { 

<1epe3 Aecl>11c 

const  computedStyles  =  getComputedStyle ( element ) ; 

i f   ( comput edStyles )  { 

property =  propert y . replace ( / ( [ A- Z ] ) / g ,  ' - $ 1 ' )  . t oLowerCase ( ) ; 
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return  computedSt yles . g e t P ropertyValue ( propert y ) ; document . addEventLi stener ( " DOMContentLoaded" ,  ( )  =>  { 

const  div =  document . querySelect o r ( " div11 ) ; 

report ( 11 background-colo r :   11  + 

l 

fetchComputedS t yle ( d i v ,  ' ba c kground-color ' ) ) ; 

report ( " di splay :  11  + 

npoeep11rb, MO>KHo n11 

' 

' 

nony'IKTb 3Ha'leHKR 

fet chComputedStyle ( d i v ,  ' di spl a y ' )  )  ; 

pa3nK'IHblX ceoilcre, 

report ( " font - s i z e :  " +  

11cnonb3yR pa3Hble 

fetchComputedStyle ( d i v , ' font S i ze ' ) ) ; 

Han11caHKR 

report ( " c o l o r :  " +  

fetchComputedS t yle ( d i v ,  ' color ' ) ) ; 

report ( "border-top-col or :  " +  

fet chComputedStyle ( d i v ,  ' borderTopCol o r ' ) ) ; 

report ( " bo rder-t op-width :  " +  

fet chComputedStyle ( d i v ,  ' border-top-width ' ) ) ; 

} )  ; 

< / s c r ipt> 

qT06bI npoBepttTb BHOBb C03,ll;aHH)'IO cpyHKUHIO,  B npttBe)J;eHHOM BbIIIIe npttMepe KO,ll;a C03,ll;aeTC5I aJieMeHT pa3MeTKH, B KOTOpoM yKa3brnaeTC5I ttttcpopMau1rn 0 ero CTHJieBOM  ocpopMJieHH.H,  a  TaIOKe  BHeIIIHJIJI  Ta6JittQa  CTHJieH,  npe,ll;OCTaBJI5IIOII1aJI rrpaBHJia CTHJieBoro ocpopMJieHHJI, KOTOpb1e ,ll;OJI)l{Hbl rrpttMeHJITbCJI K ,ll;aHHOMY aJie

MeHTy.  CTp11 aTOM rrpe,ll;IIOJiaraeTcJI, qTo Bb1q11cJieHHhie CTH.JIH. )J;OJI)l{HhI oTpa)l{aTh pe3YJibTaT KaK Herrocpe,ll;CTBeHHoro, TaK 11. BHernHero CTH.JieBoro ocpopMJieHH.JI ,ll;aHHoro aJieMeHTa. 

3aTeM orrpe,ll;eJIJieTCJI  HOBM  cpyttKUH.JI,  KOTOpoi1 B  KaqecTBe apryMeHTOB nepe

)J;aIOTCJI:  aJieMeHT pa3MeTKH.  H.  CBOHCTBO CTH.JieBoro ocpopMJieHH.JI ,  )J;JIJI  KOToporo Tpe6yeTC5I HaHTH Bb1q11cJieHHOe 3Haqett11e. Pa,ll;H. oco6oro y)J;o6cTBa MHorocJIOBHhie HMeHa CBOHCTB MOryT YKa3bIBaThC5I B O,ll;HOM 113 )J;Byx cpopMaToB: qepe3 ,ll;ecp11c H.JIH B 

CMernaHHOM HaIIHCaHHH .  I1HhlMH CJIOBaMH ,  ,ll;aHHaJI cpyttKUH.5I ,ll;OJI)l{Ha pacrr03HaBaTb CBOHCTBO CTH.JieBoro ocpopMJieHH.5I KaK IIO,ll;  HMeHeM bac kgroundColor, TaK 11 IlO,ll; HMeHeM background- color. Htt)l{e IT05ICH5IeTc5I, KaK aToro )J;06ttThC5l. 

flpe)l{,ll;e BCero Tpe6yeTC5I IIOJIYqH.Tb H.HTepcpettc ,ll;Jl5I BblqH.CJieHHOrO CTH.JI5I. 3TOT 

HHTepcpei1c coxpattReTrn B nepeMeHHOH computedStyles MR rrocJie,ll;yIOlllero 06-paII1eHH5I,  KaK IIOKa3aHO HH.)l{e.  I1  3TO Tpe6yeTC5I  C)J;eJiaTb IlOTOMy,  qTo 3apattee He

H.3BeCTHO, HaCKOJibKO 3aTpaTHOH MO)l(e'l' OKa3aThC5I IIO,ll;06HaJI onepaUH.5I, a CJie,ll;OBa

TeJibHO, 6bIJIO 6b1 )l(eJiaTeJibHO H36eraTb ee noBTopettH5I 6e3 oco6oti tta)J;o6nocT11. 

const  computedStyles  =  getComputedStyle ( el ement ) ; 

i f   ( computedSt yle s )   { 

property =  propert y . replace ( / ( [A- Z ] ) / g ,  ' - $ 1 ' )  . toLowe rCa se ( ) ; return  computedStyles . get PropertyValue ( propert y ) ; 

EcJIH. H.HTepcpei1c 6y/l.eT rroJiyqeH ycnernno, a oco6b1x octtoBaHHH npe,ll;nOJIO)l(HTh H.HOH H.CXO,ll; ne CyIIIeCTByeT, XOTJI H 6,ll;H.TeJibHOCTb Tep5ITb HeJib35I, TO H3 ,ll;aHHOro H.H

Tepcpei1ca Bbl3bIBaeTC5I MeTO.ll: getPropertyValue ( )  C QeJiblO IIOJiyqH.Tb 3Ha•IeHHe 
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£/acm'b IV. HcCJieaoem-iue 6pay3epoe 

BbitIHCJieHHoro CTHJI.H. Ho rrpe)K;:i:e Heo6xo;:i:11Mo rrpttBeCTH HM.H CBOHCTBa CTHJieBoro ocpopMJieHH.H  K Han11caHHIO  qepe3 ;:i:ecpttc HJIH  K CMernaHHOMY  HaITHCaHHIO.  TaK,  B 

MeTo;:i:e get PropertyValue ( )  npe;:i:noJiaraeTC.H nOJIYtIHTb HM.H B Hami:caHHH qepe3 

;:i:ecp11c, H I103TOMY ).J;JIJI BCTaBKH ;:i:ecp11ca nepe;:i: K�).J;OH nponl1CHOH 6yKBOH B l1MeHH 

CBOHCTBa H  rrpeo6pa30BaHH.H BCero  HMeHH  B CTpO'-IHbie 6yKBbI BbI3bIBaeTC.H  MeTO).J; replace ( )  113 KJiacca String c npoCTbIM, HO HCKYCHbIM peryJI.HpHbIM Bbip<01<eHHeM. 

,l(JI.H rrpoBepKH BHOBb C03).J;aHHOH cpyttKQHH ;:i:eJiaeTC.H  QeJibIH p.H;:i: ee  BbI30BOB, B 

KOTOpbIX eH: rrepe;:i:aIOTC.H pa3JIH'-IHbie HMeHa CTHJieH B pa3HbIX cpopMaTaX, a pe3y11b

TaTbl TeCTttposaHH51 BbIBO,tl;.HTC51 Ha aKpaH, KaK IIOKa3aHO Ha p11c.  1 2.3. 

(!l Fetching computed style ,  x 

c 

1 27.0.0.1 :8080/ninja2e/chapte ... ,�,  _ 

•  background-color:  rgb(255,  255,  204) 

•  display:  inline 

•  font-size: 28.8px 

•  color: rgb(220, 20, 60) 

•  border-top-color:  rgb(220, 20,  60) 

•  border-top·width:  1 px 

P11c. 12.3. Bb1Y1-1rneHHb1e crw11-1  BK11tOYatoT B  cefoi 

see  CTl-1/11-1,  yKa3aHHble  B  3/leMeHTe  pa3MeTKM,  a 

TaK>Ke Te,  4TO  HaC/leAYtoTCR  1-13 ra6/1ML\ CTM/lei";1 

C11e;:i:yeT  l1MeTb B  BH/�,  tITO CTHJIH l13BJieKaIOTC.H  He3aBl1Cl1MO OT Toro, 6bIJIH JIH 

OHH .HBHbIM o6pa30M o6b.HBJieHbl  B  aJieMeHTe  pa3MeTKl1  l1JIH yttacJie,tJ;oBaHbl 113 Ta6JIHQbI CTl1Jiett. KpoMe Toro, 3HatieHHe CBOttCTBa color, yKa3aHHoro KaK B Ta6JI11u:e CTHJieH , TaK H Henocpe;:i:CTBeHHO B aJieMeHTe pa3MeTKH, B03BpamaeTC.H B B'H).J;e JIBHO 

3a;:i:aHHoro 3HatieHH51.  Grmrn,  3a,l\aBaeMhie B aTp116yTe  s t yle aJieMeHTa pa3MeTKH, Bcer;:i:a noJir1aIOT np11op11TeT Ha;:i: HacJie;:i:yeMbIMH CTHJI.HMH, ;:i:�e eCJIH OHH H OTMe

'-leHbI am-10TaQ11eH  !  important B Ta6Jil1Qe CTHJieH. 

06paII�a51Cb co  CBOHCTBaMH  CTHJieBoro  ocpopMJieHH.H,  CJie;:i:yeT TaK)Ke  HMeTb  B 

B11;:i:y c(ft(,(!m,auue CBOHCTB.  B Ta6JI11Qax CSS ;:i:onycKaeTC.H 1<paTKaJ1 3an11cb co<ieTaHHJI CBOHCTB, Hanp11Mep, CBOHCTB paMKH. BMecTo Toro 'IT06b1 yKa3hIBaTb QBeTa, rn11p11-HY  l1  CTHJI11  o6paMJieHHJI  no  OTJ�eJibHOCTH MH  Bcex tieTb1pex  paMOK,  MO)l(HO  3an11caTb cJie;:i:yromee npaBHJIO 11x CTHJiesoro ocpopM11emrn: 

border :  lpx  s o l i d   crimson; 

I1MeHHO aTo npaBHJIO 11 6b1JIO 11cnoJib30BaHo B JIHCTHHre  12.8. Otto n03BOJI.HeT 

caKOHOMHTh Ha Ha6ope TeKcTa cnrneH:,  HO He c11e;:i:yeT 3a6hmaTh, 'ITO CTHJIH HY)l(HO 

H3BJieKaTh 113 OT).J;eJibHbIX CBOHCTB 6oJiee HH3Koro ypomrn. B '-IaCTHOCTl1,  HeJih351  113-BJietib CTl1Jih  borde r ,  HO  MmKHO  H3BJietih  CTl1Jil1  border-top-color 11  border-
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t op-width,  'ITO 11 6h1JI0 c,r:i:eJJaHo B np1rne,r:i:eHHOM BhIIIIe np11Mepe. Ta1<0ti  cnoco6 

MO)KeT ,ll;OCTaBl1Tb HeMI-IOro XJIOJlOT,  oco6eHHO eCJIH BCeM qeTb!peM CTHJUIM npHCBOeHbl Ol..(HHaKOBhie 3Hal!eHH51. BnpolleM, H :no npenHTCTBHe HeTpy.11:1-10 06otiT11, KaI< Il051CH51J10Cb paHee. 

1 2 .3.4. npeo6pa30B3HMe 3H3"1eHMM, yK33blBaeMblX B nMKCemlX 

ITp11 ycTaHOBKe  3J-Iaqerrnti  aTp116yroB  CTHJieBoro  o¢opMJJeHH51  cJJei'J;yeT  06pa

I11aTb  oco6oe  BHl1MaH11e  Ha npHcBaHBaHHe  q11cJJOBbIX 3Hal!eHHH, yI<a3bIBaeMbIX  B 

nm<ceJJHx. YcTaHaBJIHBaH 'IHCJiosoe 3HaqeHne B csoticTse CTHJJesoro o¢opMJieHH51, Heo6xo,r:i:HMO yKa3bIBaTb Oi'J;HHaKOBhie e,r:i:HHl11,(bl H3MepeHH51 .ll:Jl51 Hai'J;e)KHOH pa60Thl npmma,r:i:ttoro I<o,r:i:a so scex 6pay3epax . .LI:onycTHM ,  Tpe6yeTc51 ycTaHOBHTb 3Hal!errne 10  IlHKCeJieH B CBOHCTBe height CTHJieBoro o¢opMJieHl151 3JieMeHTa pa3MeTim Be6-CTpaHHl,(hl. .ll:JJ51 3TOH QeJIH MO)KHO BOCHOJlb30BaTbC51 O,ll;HHM H3 CJietcyIOillHX ,r:i:syx cnoco6os, 06ecne•rnsa10I1111X tta,r:i:e)KHYIO pa6ory np11KJ1ai'J;Horo Ko,r:i:a BO scex 6pay3epax: element . st yle . he i ght  =  " l Opx " ; 

element . st yle . he ight  =  1 0   +  " px " ; 

A np11se;..(eHHhIH HH)Ke cnoco6 HeJih351 C'IHTaTh tta,r:i:e)l<HhIM. 

element . style . he i ght  =  1 0 ; 

Ka3aJIOCh 6b1, ,r:i:ocTaTO'IHO ,r:i:o6aBHTh HeMHoro JIOrHKH s ¢ym<QHIO  s t yl e  ( )  113 

JJHCTHHra  1 2. 7,  qT06b1  np11coe,r:i:11HHTh o6o3Hal!eHtte e,r:i:m-111Q  113MepeH115I  "px "  K 

'111CJIOBOMY 3Ha<JeHl1IO,  nepe.11:asaeM0My ,ll;aHHOH 4>YHKQH11,  HO  He BCe TaK npocTo! 

.LI:aJieKo He see q11cJIOBble 3Ha<IeH11J1 npe,r:i:craBJJeHbI B n11Kcem1x! CyI11ecTsyeT QeJihIH 

pH.II: csoticTB CTHJJesoro o¢opMJieHH51, qHcJIOBhie 3Ha'lettm1 KOTOpb1x 3a.11:atth1 B .11:pyrHx e,r:i:HHHQax H3MepeHH51. K HX  •rncJiy OTHOC51TC51 c;1e,r:i:y10I11He csoticTsa: 

•  z - i ndex 

•  font-we ight 

•  opacity 

•  z oom 

•  l ine-height 

.LI:;rn  yKa3aHH51  q11cJIOBbIX 3Ha<ieHHH,  np11csa11saeMbIX 3THM  (H JII06bIM  .11:pyr11M 

MbICJIHMbIM) CBOHCTBaM,  MO)KHO COOTBeTCTBeHHO paCIIIHPHTb 4>YHKQHIO  st yle ( ) H3 JIHCTHHra 1 2.6, 'IT06hI aBTOMaTH<IeCKl1 HHTepnpeTHpoBaTb 3Ha'-IeHHJI, y1<a3bIBae

Mble B .11:pyr11x e,ll;11HHQaX 113Mepemrn, KpoMe HHKCeJieH. 

KpoMe  Toro,  ,ll;JJ51  'ITeHH51  3HaqeHHH, yKa3hrnaeMhIX  B  n111<ceJI5IX,  113  aTpH6yTa CTHJieBoro o¢opMJieHH51 CJle,ll;yeT HOJib30BaTbC51 MCTO,ll;OM parseFloat ( ) '  qTo6bI B 

mo6oM cJirrne noJ1yq11Tb npe,ll;noJiaraeMoe 31-1aqe1-1He. A Tenepb nepeti.11:eM K paccMo

TpeHHIO P,Hi'J;a Ba)KHblX CBOHCTB CTHJieBoro o¢opMJieHH51, 06paI11eHHe c KOTOpbIMH 

MO)l<eT BhI3BaTb onpe.11:eJieHHb1e Tpy.11:1-1ocTH. 
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f!acrnb IV. HcCJ1,eiJooauue 6pay3epoo 

1 2 .3.5. YKa3aHMe pa3Mepos no Bb1core M no wMpMHe 

06palll;em1e co CBOHCTBaM11  cT11JieBoro  ocpopM11eH11.H  apo,11,e  height 11 width Bbl3bIBaer oco6ble Tpy,11,HOCTH, IIOCKOJibKY HM Ha3HaqaeTC.H craH,11,apnwe 31-Ia'IeHHe auto,  ecJI11  OHO  He yKa3aHo cneQHaJihHO.  2ho  03HaqaeT,  'ITO  pa3MepbI aJieMeHTa pa3MeTKl1 ae6-cTpaHl1Qbl ycTaHaBJil1BaIOTC51 aBTOMaT11qecK11,  HCX0,11..H  113 ero co,11,ep

)KHMOro. B 11Tore csoi1cTBaM11 h e i ght 11 width HeJih3.H socrroJih30BaTbC.H M.H noJiyqeHtt.H ToqHhIX 3Ha'-1e1-rni1:, ecJI11 TOJibKO  He YKa3aTb ttx 3HaqeH11.H .HBHhIM o6pa30M B 

CHMBOJibHOH CTpOKe COOTBeTCTBYIOlll;ero aTp116yra CTl1JieBoro ocpopMJieHH.H. 

ITpaa,11,a, rnoH:cTBa o f f s e t H e i ght tt o ff setWidth 06ecrreq11aaIOT ,11,oBOJihHO Ha

,11,e)KHbIH cnoco6 ,11,ocryrra K rrpaBHJibHOMY 3HaqeHHIO BbICOTbl H urnp11Hbl 3JieMeHTa. 

Ho  He  cJie,11,yeT 3a6blBaTb,  qTo 3HaqeHtt.H,  rrp11caa11aaeMh1e aTttM ,11,ayM  csoi1cTBaM, BKJI10qa10T B ce6.H  no;rn BOKpyr aJieMeHTa pa3MeTKH. TaKaJI 11HcpopMaQH51 3aqacry10 

aecbMa )KeJiaTeJibI-Ia,  ecJitt Tpe6yeTc.H pacnoJIO)KHTh 0,11,HH aJieMeHT Ha� �pyr11M.  Ho HHOr�a HHcpopMaQHIO 0 pa3Mepax aJieMeHTOB Tpe6yeTC51 noJiyq11Tb KaK c yKa3aHtteM 

urnpHHbl paMOK 11 IIOJieH, TaK H 6e3 HHX. 

CJie.n;yeT, O/J;HaKo, ttMeTb B a11,11,y,  qTo Ha Be6-cai1Tax c IIOBbIIIIeHHOH HHTepaKTHB

HOCThIO  :rneMeHTbl  pa3MeTKl1  Be6-cTpaHHQ  Moryr  HaXO�HTbC.H  HeKOTopoe  BpeM.H 

B  HeoTo6p(l)J<aeMOM  COCTO.HHHl1 ,  1<0r;.1;a  3HaqeHl1e  CBOHCTBa  di splay CTHJieBoro ocpopMJieHH.H ycTaHOBJieHo paBHbIM none. A Kor.n;a TaKOH aJieMeHT He oTo6pamaeT

C.H, y Hero on:yrcTBYIOT pa3Mepb1. I1 B pe3yJibTaTe JII06oi1: IIOilbITKH H3BJieqb 3Haqe

Hl1.H csoi1:cTB o f fs etWidth 11 o f fsetHeight HeoTo6pamaeMoro aJieMeHTa pa3MeT

Kl1 6y�eT rroJiyqeHO HYJienoe 3HaqeHl1e. 

ECJIH Tpe6yeTC.H  IIOJiy<IHTb HCCKpbITbie pa3Mepb1 aJieMeHTOB,  CKpbrnaeMbIX  rro

.n;o6HhIM  o6pa30M,  TO  MO)KHO  BOCTIOJib30BaTbC51  cneQl1aJibHbIM  rrp11eMOM,  qTo6hI pacKpbITb aJieMeHT pa3MeTKl1  Ha MrHOBCHHe,  l13BJieqb 113 Hero 3HaqeHtte,  a 3aTeM 

cKpbITh ero cHoBa.  Pa3yMeeTc.H,  aTo  HY)KHO c�e;1aTb coaeprneHHO  He3aMeTHO,  BbIrroJIHl1B CJIC�yIOIIJ;YIO TIOCJIC)l;OBaTeJibHOCTb �eHCTBMH. 

1.  l13MeHttTh 3Haqett11e csoi1cTBa display Ha block. 

2 .   YcTaHOBHTh 3HaqeH11e hidden csoH:cTBa vi s ib i l i ty. 

3.  YcTaHOBl1Th 3HaqeH11e absolute cno:HcTBa p o s i t ion. 

4.  l13BJieqb 3Ha'-ICHH.H pa3Mepoa. 

5.  BoccTaHOBl1Th l1CXO.D:Hhie 3HaqeHl1.H yrroM.HHYThIX Bhuue caoi1cTB. 

EJiaro�ap.H l13MeHeHHIO 3HaqeHH.H cnoilcTBa display Ha b l o c k  rro.HBJI.HeTC.H B03MO)KHOCTb l13BJ1eqb KOHKpeTHble 3HaqeHl151 CBOHCTB o f f  setHeight H of f  setWidth, HO  B  TaKOM  CJIYqae  3JICMCHT  pa3MeTKl1  BKJIIOqaeTC.H  B  OTo6pamaeMyIO  qacTb  ne6-CTpaHHJJ;bI, a cJie.n;onaTeJibHO, OH cTaHOBHTC.H s11�11MhIM. A �JI.H Toro qT06h1 c�eJiaTb ero  1-1es11�11MbIM, ycTaHaBJittBaeTc.H  31-1aqeH11e  hidden csoi1cTBa v i s i b i l i ty. Ho 3.n;ecb,  KaK  scer�a,  B03Hl1I<aeT  CJIC,11,yIOlll;a.H  3arB03)l;Ka:  Ha  MecTe  HeoTo6pamaeMoro  aJieMeHTa  pa3MeTKl1  ne6-cTpaHl1QhI  rro.HBJI.HeTc.H  KpyrrHa.H  rrpopexa.  IToaToMy cnoi1cTBY p o s i t ion rrp11cBa11saeTc.H  3HaqeH11e  abs o l ut e ,  qTo6br l1CKJIIOql'.lTb ero 113  o6bl'IHOH  IIOCJie,a:oBaTeJibHOCTH  OTo6pameHl1.H  co�ep)K11MOro  se6-cTpaHl1QbI. 
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PeaJitt30BaTb TaKoi1 rrptteM HaMttoro npOI.Qe, 'leM on11caTb ero cyrh, 'ITO 11 ,neMoHcTpttpyeTcJI B rrpttMepe KO,na 113 JIHCTHHra 1 2.9. 

/1111cn1Hr 1 2.9. H3enelfeH111e pa3Mepoe CKpbtTblX 3neMeHTOB pa3MeTKlll 

<div> 

Lorem  ipsum  dolor  s it  amet ,  consectetur  adipi s cing  e l i t . 

Suspendisse  congue  faci l i s i s   dignissim.  Fusee  sodales , odio  commodo  accumsan  commodo ,  lacus  odio  a l i quet  purus , 

<img  src=" . .  / image s / ninj a-with-pole . png"  id="withPo l e "   alt=" ninj a  pole " / > 

< img  s rc=" . .  / image s / ninj a-with- shur i ken . png" 

i d= " withShuriken"  style= " di splay : none "  alt=" ninj a  shuriken"  /> vel  rhoncus  e l i t   sem  qui s   l ibero .  Cum  sociis  natoque penat ibus  et  magni s  dis  parturi ent  mont es ,  nascetur r idiculus  mus .  I n   hac  habitasse  platea  dictumst .  Donec adip i scing  urna  ut  nibh  vest ibulum  vitae  mat t i s   leo rut rum .  Etiam  a  lectus  ut  nunc  mat t i s   l aoreet  at p lacerat  nul l a .  Aenean  t incidunt  l orem  eu  dolor  commodo ornare . 

< /div> 

<script 

( funct ion ( )  { 

C03AaTb 110Ka11bHYIO 0611aCTb BHAHMOCTH 

const  PROPERT IES  = 

OnpeAel!HTb 1.1e11eeb1e CBOMCTBa 

posit i on :  " abso lute " , 

v i s ibi l i t y :   " hi dden " , 

display :  "block" 

} ; 

window . get Dimens i ons  =  element  => 

C03AaTb Hoeyio cl>YHKL!HIO 

const  previous  =  { } ; 

3anoMHHTb HacrpoilKH 

for  ( l et  key  in  PROPERT I E S )   { 

previ ous [ ke y ]   =  element . style [ key ] ; 

element . style [ key] 

PROPERT IES [ ke y ]  ;  +--- 3aMeHHTb HaCTPOMKH 

const  result  =  { 

H3e11el!b pa3Mepbl 

width :  element . of f setWidt h , 

height :  e l ement . offsetHe i ght 

} ; 

for  ( l et  in  PROPERT IES )  { 

Boccrae11rb HaCTpoiiK11 

element . style [ ke y ]   =  previous [ key ] ; 

return  result ; 

} ; 

} )  ( ) ; 

document . addEventListener ( " DOMContentLoaded " ,  ( )   =>  { 

setT imeout ( ( )  =>  { 

const  withPole  =  document . getElementByid ( ' withPole ' ) , withShuri ken  =  document . getElementByid ( ' withShuriken ' ) ; assert ( withPol e . o ff setWidth  ===  4 1 , 

" Pole  image  width  fetched;  actual :  "  + 

withPole . of fsetWidth  +  " ,   expected :  4 1 " )  ; ..-.  npoeep11rb BHAHMb1il 311eMeHT 

assert ( withPole . offsetHeight  ===  4 8 , 



















400 

l/acmo IV HcCAcaoeauue 6pay3epoe 

" Pole  image  height  fetched :  actua l :  "  + 

withPol e . offsetHe i ght  +  " ,   expected  4 8 " ) ; a s sert ( wi thShuri ken . of fsetWidt h   ===  3 6 ,   .._�- npoeepMTb HeBMAMMblH MeMeHT 

" Shuri ken  image  widt h   fet ched;  actua l :  "  + 

withShur i ken . offsetWidth  +  " ,   expected :  3 6 " ) ; a s sert ( withShur i ken . offsetHeight  ===  4 8 , 

" Shuri ken  image  height  fet ched :  a ctua l :  "  + 

wi t hShuriken . off setHeight  +  " ,   expected  4 8 " )  ; Hcnonb3oeaTb Hoeyto 

canst  dimens ions  =  get Dimensions ( withShurike n ) ; 

cjlyHKL!Mto 

a s sert ( d imens i ons . width  ===  3 6 , 

.....- Eu.ie pa3 npoeepMTb HeBMAMMblH 3neMeHT 

" Shuri ken  image  width  fet ched ;  actua l :  "  + 

dimens ions . width + " ,  expected :  3 6 " ) ; 

a s sert ( dimensions . he i ght  ===  4 8 , 

" Shuri ken  image  he i ght  fetched :  actua l :  "  + 

dimens ions . he i ght + " ,  expected  4 8 " ) ; 

} , 3 0 0 0 ) ; 

} )  ; 

< / s cript > 

CTp1rne,n:eHHhIH Bhillie JIHCTHHr ,n:oBOJlhHO MHHHbIH, HO 6oJibllIYJO ero  <IaCTb 3aHH· 

MaeT TeCTOBblH KO,n:, Tor,n:a KaK peam,13au,m1 HOBOH cpYJiKl_J:HH /J:JUI I13BJle'leHH.H pa3Me· 

pos  3JleMeHTa pa3MeTKI1 - Jllflllb OKOJIO ,n:ec..HTKa  cTpoK  Ko,n:a.  PaccMoTpttM ,n:aHHbIH 

npnMep  Ko,n:a  no  '-IaC'f.llM.  Cna'laJia  s  HeM  co3,n:aeTC.H  p..H,n: 3JleMeHTOB  pa3MeTKtt  ,n:JI.ll nocJ1e,n:y1011lero TecTttposaHH..H.  B  qacTHOCTH,  3JleMeHT  pa3MeTKH  <div> co,n:ep)l{H'f cpparMeHT  TeKcra,  3aBepcTaHHbIH  BOKpyr  ,n:syx  I1306pa)l{eI-IHH  H  BblpOBHeHI-IbIH  no JleBOMY Kpa10, M.ll qero HCnOJib3YlOTC.ll CTHJIH 113  BHellJHeH Ta6JIHIJ,bl CTHJleH. A 3JJe· 

MeHTbl pa3MeTKH 06011x H3o6pa)l{eHHH ycTaHaBJIHBalOTC.H B Ka 'leCTBe o6beKTOB ,n:JI.H 

nocJ1e,n:y1011lerO TeCTHposaHH.H. c 3TOH IJ,eJiblO o,n:HH H3 HHX c;-i:eJiaH BH.lJ:HMbIM, a .n:py· 

roi1 - HeBH.lJ:HMbIM. 

CTepe,n: BhITIOJIHetttteM  cu,ettap1rn  3JieMeHThI  pa3MeTKI1  se6·cTpattttIJ,bI  BbirJI.H,n:.HT 

TaK,  KaK noKa3aHO Ha pttc.  1 2.4. EcJIH He CKpbITb BTOpoe  H306pa)l{eHHe HHH.lJ:3.H, OHO 

no.HBHTC.H p.H,n:OM c  nepBbIM. 

1 27 .0.0.1 :8080/ninja2e/chapte ...  (:.;  E  1 

Lorem  ipsum  dolor sit amet,  consectetur adipiscing 

elit.  Suspendisse congue  facilisis  dignissim_  Fusee 

sodales,  odio commodo accumsan commodo,  lacus 

l 

�-

odio aliquet  purus,  . 

vel  rhoncus elit sem quis 

i libero. Cum sociis natoque penatibus et magnis dis 

:  parturient mantes, nascetur ridiculus mus.  In hac 

-1· 

!  habitasse platea dictumst. Donec adipiscing urna ut 

I  nibh vestibulum vitae  mattis leo rutrum. Etiam a lectus  I 

,_i;t_nunc mattis laoreet at 

nulla. Aenean__ __ _ 

PHc.  12.4.  ,lJ,JlR  recrnposaH11R  paccMarp11saeMoro 3AeCb  np11eMa Bb16opK11  pa3Mepos 3/leMeHTOB 

11cnO/lb3YIOTCR  ABa  11306pa>t<eHl1R: OAHO  - B11A11-

MOe, APvroe  - CKpb1rne 
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3aTeM  onpe,nem1eTC5I  HOBaR cpyttKUIUL  Aim  xpaHemrn  BaJKHOH  1-rncpopMaum1 

npe.nnoJiaraeTCH  HCilOJib30BaTb  accouHaTHBHbIH  MaCCHB,  HO  •-rro6hI  He  3acopHTb rno6aJihHOe npocTpaHCTBO HMeH, ,naHHaR cpyHI<UH51 ,nOJI)KHa 6hITb .nocryntta TOJibKO 

B CBOeH JIOKaJibHOH o6JiaCTYI ,neHCTBH51. 

c 3TOH ueJibIO onpe,neJieHHe accouHaTHBHOro MaCCHBa YI o6o51BJieHHe cpyttKUYIH 

3aKJIIff<JaeTC51 B TeJIO HeMeMeHHO Bbl3hIBaeMOH cpyHKUHH, 06pa3y101uei1 JIOKaJibHYIO 

o6JiaCTh BH,nHMOCTH. Accou1mTHBHhIH MaccHB tte,nocrynett 3a npe,neJiaMtt tteMe,nJieHtto BhI3hIBaeMoi1 cpyttKUHH, HO cpyttKI.J.H51 get Dimensions ( ) , Tal{)Ke onpe,neJIReMaR 

B  TeJie  HeMe,nJieHHO  Bbl3hIBaeMOH cpyttKUHH,  noJir1aeT .nocryn  ){  accouHaTHBHOMY 

MaCCHBY qepe3 3aMhIKam1e, KaK fIOKa3aHO HH)Ke. 

function ( )  { 

const  PROPERT I E S   =  { 

pos i t ion :  " absolut e " , 

v i s ibi l i t y :   " hidden " , 

displa y :   "block" 

} ; 

window . get Dimens i ons  =  element  => 

const  previous =  { } ; 

for  ( let  key  in  PROPERT I E S )  { 

previous [ ke y ]   =  element . st y le [ ke y ] ; 

e l ement . st y le [ ke y ]   =  PROPERT I ES [ ke y ] ; 

const  result  =  { 

widt h :   element . o f fsetWidt h , 

height :  e lement . of fsetHeight 

} ; 

for  ( let  key  in  PROPERT IES )  { 

e l ement . st yle [ ke y ]   =  previous [ key] ; 

return  resul t ; 

} ; 

} )  ( ) ; 

.ll:aJJee o6'b51BJIHeTC51 HOBa51 cpyttKUH51 ,ll,JHI  BbI6opKH pa3MepoB aJieMeHTa pa3MeT

KH. B Ka•-1ecTBe apryMe1na aTOH cpym<utttt rrepe,naeTcR aJieMeHT pa3MeTKH, pa3Mepb1 

KoToporo Tpe6yeTrn Bb16paTh M.51 noCJJe;�y1oiuei1 o6pa6oTKH. B TeJie aToH cpyttKI.J.HH 

CHalJaJia C03,naeTCH xern-MaCCHB previous ,  B KOTOpoM 6y.nyT  xpattHTbC51  npe,nh1.ny

II.J,He 3Ha'IeHH51 CBOHCTB CTHJieBoro ocpopMJieHH51, '-IT06hI HX MO)l{HO 6hIJIO 3aMeI-IHTb, a 3aTeM  H  BOCCTaHOBHTb.  c  3TOH ueJihIO opraHH3yeTC51 UHKJIH'leCJwe o6paiuei-rne K KaJK,noMy npe.nhl/WH�eMy CBOHCTBY H Hx 3aMetta HOBhIMH 3Ha'-IeHH51MH. 

C,neJiaB Bee aTo, MO:>KHO 7.1,aJiee nepei1TH K Bh16opKe pa3MepoB aJieMeHTa pa3MeT

KH,  KOTOpbIH Tenepb HeBH,AHM  l1 3aHHMaeT a6coJIIOTHOe IlOJIO)l(eHHe B OTo6pCDKae

MOH  BepcTKe Be6-cTpattHI.J,hL  Bb16patttth1e pa3Mepb1 aToro aJieMeHTa coxpatt51IOTC51 

B xem-MaCCHBe, npHCBOeHHOM JIOKaJibHOH nepeMeHI-IOH result. 

TiocJie  H3BJie'-leHHH  tty)l{HOH  1-rncpopMaum1  cJie,nhI  aToi1  cKpbITHoi1  onepauHH 

TIUaTeJihHO 3aMeTaIOTC51 DYTeM BOCCTaHOBJieHHJI HCXO,nHhIX 3Ha'leHHH CBOHCTB CTH

JieBoro  ocpopMJieHHR,  B  pe3yJ1bTaTe  '-lero B03BpamaeTCJI  accouttaTHBHhitt MaccHB, 
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l/acrnb N. HcCAeooeaHue 6pay3epoe 

co,n:ep)l(alll,Htt csoiicTBa width 11  he ight.  Bee  sTo Bhmrn,n:HT Kpac11Bo B Teop1111, a KaK OHO 6y,n:eT pa6oTaTb Ha npaKTHKe? Ilonpo6yeM HattTH OTBeT H Ha 3TOT Bonpoc. 

B o6pa6oT•mKe coohITHH, CBJI3aHHbIX c 3arpy3KOH Be6-cTpaHHQbI, TeCTbI BhIIlOJI

HJIIOTCJI B cpym<uHH o6paTHoro BbI3oBa TattMepa, cpa6aTbrna10mero qepe3 3 ceKyH

.ll:hI. A 3a'leM sTo HY)K1-10? Ilo,11;06HhIM o6pa3oM B 06pa60Tq11Ke co6b1THH rapaHTIIpyeTCJI, 'ITO TeCT He 6y,n:eT Bbll10JIH5ITbC5I .n:o Tex rrop, IlOKa He CTaHeT H3BeCTHO, 'ITO MO

,n:eJib DOM rrocTpoeHa. A TaiiMep rro3BOJIJieT Ha6J110,11;aTh OTo6pa)KaeMoe co,n:ep)l(H

Moe Be6-C1·paI-IHUbl 110 X0,1l;y BblllOJIHeHHJI TeCTa, lICKJIIO'laJI c6oH B OTo6pa)KeHHlI I-Ia BpeMJI MaHttrryJ111poBaHHJI cBottcTBaMH cKpb1Toro sJieMeHTa. Be,n:b ecJIII HopMaJibHOe OTo6pa)l(eHHe TaK mm IIHaqe HapymIITCJI rrpII BbIIlOJIHeHIIH cpyttKUlIH BbI6opKII pa3MepoB CKpbITOro 3JieMeHTa, TO paccMaTpIIBaeMbIH 3,z:i:ecb npIIeM HHKy,n:a He rO,UHTCJI. 

B cpyHKUHH o6paTHoro  BbI30Ba Taii1Mepa CHa'laJia ITOJIY'laeTCJI CCbIJIKa  Ha cy6beKTbI  TecTttpoBaHHJI  (o6a  H3o6pa)l(eHHR ) ,  a  3aTeM  YTBep)l(,n:aeTCJI,  'ITO  pa3Mepb1 

BH.ll:HMOro  H3o6pa)l(eHH5I  MOrYT  6hITb  IlOJiyqeHbI  113  CBOHCTB  o f f s e t H e i ght  H 

o f fs e tWidth. CooTBeTCTBYJOlll.He TeCThI npoxo,n:JIT, KaK noKa3aHo Ha pttc. 1 2.5. 

Grabbing the dimensions  x 

� 

C 

.  1 2 7 .0.0.1 :8080/ninja2e/chapter- 1 2/listing- 1 2 .9 .html  w· 

_ 

!  Lorem  ipsum  dolor sit amet, consectetur adipiscing elit.  Suspendisse I  congue facilisis dignissim.  Fusee sodales, odio commodo accumsan 

�. 

commodo,  lacus odio aliquot  purus, 

vel rhoncus elit sem quis 

libero.  Cum  sociis  natoque  penatibus  et  magnis  dis parturient  monies, nascetur ridiculus  mus.  In hac habitasse  platea dictumst.  Donec adipiscing  urna ut  nibh vestibulum vitae  mattis leo rutrum.  Etiam a  lectus 

,  ut  nunc  mattis laoreet at placerat nulla.  Aenean  tincidunt  lorem eu dolor commodo ornare. 

•  Pole  image width fetched;  actual: 41 ,  expected: 41. 

•  Pole  image  height fetched: actual: 48,  expected 48 

• 

36 

•  SffilrikeA 

heig�al: 

•  Shuriken  image  width fetched;  actual: 36, expected: 36 

•  Shuriken  Image height fetched:  actual: 48,  expected  48 

P111c.  12.5.  BpeMeHHO KoppeKrnpyA cso�crsa cn111 esoro 0¢opM-11eH11A CKpblTblX 3/leMeHTOB  pa3MeTKl1,  MO>KHO ycnewHO Bb1611paTb 11x pa3Mepb1 

,ll,aJiee TOT )l{e  caMbIH TeCT  BbIIIOJIHJieTCJI  ,n:JIJI  CKpbITOro  3JieMeI-ITa  pa3MeTKH. 

B 3TOM TecTe HeBepHo YTBep)l(.n:aeTcJI, qTo B cBottcTBax o f fsetHeight  H  o f f s et Width 6y.n:YT ,n:ocryrrHbl  npe)l{HHe 3HaqeHH5I.  l1  HeT HHqero y,n:ttBHTeJibHOro B TOM, 

•1To 3TOT TecT He rrpoxo;_i:11T.  Be,n:b  Mbl y)l(e y6e,n:HJIHCb B 3TOM paHbIIIe.  IloCJ1e  sToro HOBaJI  cpyHKQHR Bbl3bIBaeTC5I .ll:Jl5I CKpbITOro H3o6pa)l(eHH5I,  a pe3yJibTaThI  3TOH 

orrepauHH npoBepRIOTCJI  eme  pa3.  Ha  3TOT pa3 TecT npoxo,n:HT,  KaK noKa3aHo  Ha p11c. 1 2.5. 
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Ha6JIIOP.<UI 3a oTo6p(l)KeHHeM co,11.ep)f<HMoro Be6-cTpaHHQhI no xo,11.y BhinOJIHeHHJI TecTa ( HanoMHHM, �ITO BbinOJIHe1-me TeCTa 3ap,ep)J{HBaeTCJI Ha 3 ceKyHP.hl nocJie 3arpy3KH crpaHHQhI 11 co3,11.aHHJI Mo,11.e;m DOM) ,  MO)J{HO 3aMeTHTh, '-ITO oTo6p(l)KeHHe HHKOHM o6pa30M He r-iapymaIOT no,11.cny,11.Hhie MaHHTIYJIHQHH CBOHCTBaMH crHJieBoro ocpopMJieHHJI cr<pbITOrO 3JieMeHTa pa3MeTKH. 

CoBeT 

n posepKa CBO�CTB offsetWidth "1 offsetHeight CTl1/leBoro oipopMlleH"1R Ha Hy

/leBbte 3Ha4eH1-1R MO»<er noc11y>1<1-1rb Hesepoi:1rno 3<P<PeKT"1BHbtM cnoco6oM A/IR onpe

Ae11eH1-1R BHAHMocrn 3/leMeHra pa3MeTK"1 . 

1 2.4. CeeAeHMe K MMHMMYMY neperpy3KM eepcTKM 

Ll,o CHX nop B 3TOH nraBe IlOJICHHJIOCb, HaCKOJibKO OTHOCHTeJibHO n pocTO BHP,O

H3MeHHTb Mop,eJih DOM, co3,11.aB<UI 11 BcTpa11BaJI HOBhie aJieMeHThI, yP.aJI5IJI cy:mecTBy

IOIIIHe aJieMeHThI 11Jm 113MeHHH 11x aTp116yrh1. BHP.OH3MeHeHHe Mo,11.eJIH DOM OTHO

CHTCJI I< �rncJiy caMhIX OCHOBHbIX cpe,11.CTB P.JI5I ,11.0CTH)J{eHlUI BbICOKOH fl:HHaMH'lHOCTH 

Be6-np11JIO)J{e1rni1. 

Ho 3TO cpe,11.CTBO npHMeH5IeTC5I c oronopKaMH, I< 'lHCJIY KOTOpbIX OTHOCHTCJI npH

HJITHe BO BHHMaHHe  nepeipy:ncu 6epcmxu,  KOTop<UI npottCX0,11.HT B TOM CJIY'lae, eCJIH 

BhHIOJIH5IeTCH nocJiep,oBaTeJihHhIH pn,11. onepau;11:il 'lTeHHJI H 3anttcH B Mo,11.eJih DOM. 

11 B xo,11.e aToro npo1�ecca 6pay3epy 1-1e pa3pemaeTcn onTHMH3HpoBaTh nepcrny. 

CTpe)J{p,e <JeM nepe:iITH I< 6oJiee no,11.po61-10My o6cy)J{p,eHHIO, cJiep,yeT npHHHTh BO 

BHHMaHHe,  '-ITO  113Me1-1e1-111e o,11.1-1oro aJieMeHTa pa3MeTKl1  ( 11JI11 ero co,11.ep)J{11Moro) COBCeM He o6n3aTeJibHO OK(l)KeT BJIH51HHe TOJibKO Ha Hero, a, cr<opee Bcero,  Bbl30Be'I' u;eJIYIO  ;1aB11tty H3MeHett11:il. Tar<, ecJI11 ycTaHOBHTh  umpttHy o,11.1-1oro aJieMeHTa, TO  COOTBeTCTBy10rn.11e  113MeHeI-IH51 npott30H.ll:yr B  nopO)J{,11.eHHbIX,  po,11.crseHHbJX  11 

po,11.11TeJihcr<11x a;reMeHTax. CJie,11.oBaTeJibHO, BC5IKHH pa3,  r<or,11.a BHOC5ITCJI  H3MeHe

Hl151, 6paY3epy npHX0,11.HTC.H oueHHBaTh HX nocJieP,CTBH51.  11  B HeKOTOpblX CJIY'-l<UIX 

no,11.06Hhle 113MeHeHl151 npocTO I-IeH36e)J{Hbl. B TO )Ke BpeMJI He CTOHT B03JiaraTh 113-JIHIIIHee 6peM51 Ha 6ep,HbIX 6pay3epoB, TIOCKOJibKY 3TO cpa3y )Ke CI<a3hIBaeTC.H Ha npo113B0,11.11TeJibHOCTH Be6-np11JIO)l{eHHH. 

CTepepac'leT sepcTKH 06xo,11.11Tcn  Hep,emeBo,  H  noaTOMY 6paY3epb1  He cnemaT 

ero ,11.eJiaTb,  OTI<Jia,11.hIB<UI  3TOT  Bonpoc  Ha caMbIH nocJieP.HHH MoMeHT.  OHM  nhrra

IOTC51 nocTaBHTb B oqepe,11.b r<ar< MO)KHO 6oJihme onepau;H:il 3anuc11 B Mo,11.e;m DOM, 

'-IT06h1 BhmOJJHHTb 11x OP.HMM na1<eTOM. A Kor,11.a noJIBJIJieTcn onepaUHJI, Tpe6y1011�<UI o6HOBJ!eHl15I BepCTl<H, 6pay3ep HeOXOTHO IlOfl:'l11H51eTC51,  Bbll10JIH515I Bee naI<eTHble onepau;1111 11, HaKOHeu, o6HOBJUI51 BepCTI<Y. 

Ho  11Hor,11.a cnoco6 HanHcaHH5I np11I<Jia,11.Horo Ko,11.a He ,11.aer 6pay3epy JWCTaTO'l

HOH  CB060,11.h1  MR  Bhmom-1eH115I pa3JIH'-!HbIX  BHP.OB  onT11M113aUHH,  BbIHYJI<P.aR  ero npo113necT11 HeMa110 ( B03MO)J{HO, 113JIHmH11x) nepepac'-leTOB. B 3TOM, co6cTBeHHO, 11 COCTOHT neperpy31<a BepcTKH. 0Ha B03H11KaeT BC5IK11H pa3, Korp,a B np11I<JiaP,HOM 

K0,11.e llOCJie,11.0BaTeJibHO BblllOJIIrneTC5I ueJiblH p.n,11. (3a'-laCTYIO HeHpI<HblX) onepau11i1 
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TJacmo JV  Hcc;ieiJoeanue 6pay3epoe 

qTeH11JI  11  3armc11  B  Mo.n:e1m  DOM, He .n:arorn;11x 6pay3epy  B03MO)l{HOCTb onTl1Ml1311-poaaTh onepaQl111 BepcTKl1.  Ho .n:eJIO B TOM, qTO BC51Kl1H pa3, Kor.n:a Bl1.D:Ol13MemieTC51 

Mo.n:eJih DOM, 6pay3epy np11xo.n:11TcJI npo113ao.n:11Th nepepac•reT aepcm11 nepe.n: qTe

H11eM Jiro6oH:  11HcpopMaQ1111  06  3JieMeHTe.  A Ta1<oe  .n:ei1cTa11e 06xo.n:11TCJI He.n:errreao c  To•m11  3peH115I  rrpo113ao.n:11TeJihHOCTl1.  PaccM0Tp11M  B  KaqecTBe  rrp11Mepa  1<0.n:  113 

Jll1CTl1Hra 1 2. 1 0. 

l.freH11e 3HaqeHl151 CBOHCTBa c l i entWidth Ka)l{,11;0rO 3JieMeHTa OTHOCl1TC51 K •rnc

Jiy Tex .n:ettCTBl1H, KOTOpbie Tpe6yroT OT 6pay3epa o6HOBl1Tb aepcTKy. ECJil1 IIhITaThC51 

BblIIOJIHl1Th IIOCJie.n:oBaTeJihHhlH p5I.D: orrepaQ11H 3aIIHCl1 H qTer-urn B CBOHCTBe width pa3HbIX  3JieMeHTOB,  6pay3ep  He CMO)l{eT  6Jiaropa3YMHO  OTJl0)1{11Tb  11X .n:o y.n:o6Horo MoMeHTa.  BMecTo  3Toro eMY rrpw.n:eTcJI  BCJIKHtt  pa3  rrpott3BO.D:HTb nepepac•1eT aep

CTKl1,  qT06bI y6e.n:l1ThC51  B  npaBl1JlhHOCTl1  11HcpopMaQHl1  06  3JieMeHTax  paaMeTKl1, IIOCKOJlhKY OHa •nnaeTC51 IIOCJie  Ka)l{.ll:oro Bl1.D:Ol13MeHeHH51 BepcTKl1. 

n111cT111Hr 1 2. 1  o. nocneAOBaTenbHblM psiA onepa�11111i "'ITeH111S1 111 3an111c111 np111eoA111T 

K neperpy3Ke eepcTKlll 

<div  i d= " ninj a " > I ' m  a  ninj a < / div> C03A3Tb PRA HOBblX 

<div  i d= " samura i " > I ' m  a  samurai</ div> 3neMeHTOB 

<div  i d= " roni n " > I ' m  a  ronin< / div> HTML-pa3MeTKH 

< script> 

const  ninj a =  document . getE lementByid ( "n inj a " ) ; const  s amurai =  document . getElementBy i d ( " s amurai " ) ; 

"13Bne'lb MeMeHTbl 

113 MOAenH DOM 

const  ronin  =  document . getElementByid ( " ronin" ) ; const  ninj aWidth  =  ninj a . cl ientWidth; 

ninj a . s t yl e . width  =  ninj aWidt h / 2   +  "px " ; BbtnonHHTb noC11eAOBarenbHb1il 

const  s amura iWidth  =  s amurai . cl ientWidth; 

PRA onepa4Hil '!TeHHR 11 3anHtM. 

samura i . s t yle . width  =  samuraiWidt h / 2   +  " px " ; 

"13MeHeHMR B MOAenH DOM Aena

IOT eeptTKY HeAeilCTBHTenbHOil 

const  roninWidth  =  ronin . cl ientWidth; 

ronin . st y l e . w idth  =  roninWidth/2  +  " px " ; 

< / s cript > 

l.JT06h1 CBecT11 K MHH11MYMY rreperpy3KY aepcTKH, MO)l{HO, B qacTHOCTl1, Harr11caTh Ko.n:  TaKttM  o6pa30M,  •1To6b1  ttCKJIIO'll1Th  ee  113Jil1IIIHl1e  rrepepacqeTbI.  HarrpttMep, HCXO.D:HbIH KO.D: H3 Jll1CTl1Hra  1 2. 10 MOJKHO rrepen11caTb TaK, KaK noKa3aHO B Jll1CTl1Hre  1 2. 1 1 . 

n111cTlllHr 1 2 . 1 1 .  naKeTHblM pe>Kl/IM BblnOnHeHlllSI onepa�l/IM "'ITeHlllSI 111 3an111c111 

a  MOAen111 DOM , no3eonsiio�11111i 11136e>KaTb neperpy3Klll eepCTKlll 

<div  i d=" ninj a " > I ' m   a  n inj a< /div> 

<div  i d= " s amura i " > I ' m  a  samurai < /div> 

<div  i d= " roni n " > I ' m  a  ronin</div> 

< s cript> 

cons t   ninj a  =  document . getElementByid ( "ninj a " ) ; const  s amurai =  document . getElementBy i d ( " s amurai " ) ; const  roni n   =  document . ge t E l ementByid ( " roni n " ) ; 
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const  ninj aWidth  =  ninj a . cl ientWidth; 

const  samuraiWidth 

Bee onepa41111 4TeHHll eeoi1cre 3neMeHroe 

= 

samurai . c l i entWidth; 

eepCTKH eo611pa10re11 a naKer 

const  roninWidth  =  ronin . cl i entWidth ; 

ninj a . st yl e . width  =  n i nj aWidth/2  +  "px " ; Bee onepa41111 3an11e11 eeoiicre 

samura i . style . w i dth  =  sarnura iWidt h / 2   +  "px " ; 3neMeHTOB eepCTKH eo611pa10TeR 

ronin . styl e . width 

roninWidth/2  +  " px " ; 

a naKeT 

< / script> 

B ,a;aHHOM npttMepe Ko,a;a see onepa11tttt '-!TeHtt.H H 3anHCH BhlflOJIHJIIOTCJI o,a;HHM 

rraKeTOM, nocKOJihKY MeJK,a;y pa3MepaMtt 3JieMeHTOB, KaK tt3BeCTHO, OTCYTCTBYIOT 3a

BHCHMOCTH.  B  LiaCTHOCTH, ycTaHOBKa II1HpI1HbI 3JieMeHTa ninj a  He OKa3hIBaeT HH

KaKoro BJIH.HHH.H Ha II1HpHHY 3JieMeHTa s amura i .  8TO ,a;aeT 6pay3epy B03MOIKHOCTb OTKJia,a;hrnaTh BhlflOJIHeHHe naKeTHhIX orrepa1111i1:, BH,ll;OH3MeHmom11x Mo,a;eJih DOM. 

I1eperpy3Ka  sepCTKH  npaKTM<ICCKH  He  3aMeTHa ,[l;JIJI  6oJiee  npoCThIX l1 MCJIKHX 

crpam111, HO ee Bee )KC Heo6xo,a;HMO HMCTh B BH,ll;y rrptt pa3pa60TKC CJIOIKHbIX Be6-rrpttJIQ)KCHHH, oco6em-IO l(JIJI M06HJibHhIX ycTpOHCTB. I1MCHHO II03TOMY peKOMeH;i;yeTCJI BCer;�a HMCTb B BH,a;y MCTO,[l;bl l1  CBOHCTBa, Tpe6yIOm11e o6HOBJICHI151 BepcTKH, KaK rroKa3aHO  B Ta6JI.  12.2, B35ITOH H3 HCTo�mHKa, ,a;ocryrmoro no a;i;pecy http : I I r i co s t a cruz . com/ cheat sheet s / l ayout-thrashing . html. 

Ta6ni.t1.4a 1 2 .2. lt1HTep<l>e.:1cb1 API i.t ceo.:1cTea, AenatoL14i.te eepcTlcy HeAeHCTBi.tTenbHOH 

Ceoi.1cTBa 

Element 

clientHeight, clientLeft, clientTop, clientWidth, focu s , 

getBoundingClientRect, getClientRects ,  innerText, offsetHeight, offsetLeft,  offsetParent, offsetTop, offsetWidth, outerText, 

scrollByLines,  scrollByPages,  scrollHeight, scrollintoView, 

scrollintoViewifNeeded, scrollLeft, scrollTop, scrollWidth 

MouseEvent 

layerX, layerY, offsetx, offsetY 

Window 

getComputedStyle, scrollBy, scrollTo, scroll,  scrollY 

Frame, Document, 

height,  width 

Image 

Pa3pa60TaH  p51,a;  6H6JIHOTCK, B  KOTOpbIX npe;i;rrpHHJITa  110flbITKa CBCCTH  J(  MJ1-HHMYMY rreperpy3KY sepcTKH.  K  �rncJiy caMhIX pacnpocTpaHeHHhIX OTHOCHTCJI 6tt6JIHOTeKa  FastDom  (https : I I git hub . com/wi l s onpage / fa stdom) .  B  11mpopMa-1\HOHHOM xpaHHJIHU�e 3TOH 6116JIHOTCKI1 co,a;ep)l<aTCJI npHMepbl, HarJIJI,[l;HO IIOKa3bI

Ba1om11e BbUU'pbIIll B rrpOH3BO!(HTCJihHOCTl1, KOToporo MO/KHO ,[l;OCTH<Ih B rraKeTHOM 

peJKHMe  BhlflOJIHeHH.H  onepa1111i1  '-ITCHMJI  H  3arr11c11  B  Mo,a;e;rn  DOM  (https : I I w i l sonpage . gi thub . i o / fa stdom/examp l e s / a spect -rat io . html ) . 

B1.1pTyanbHaS1 MOAenb DOM  61.16n1.10TeK"1 React 

K  4 11C/1Y  caMblX  pacnpocTpaH e H H bl X   OTHOCHTCR  K/1 11eHTCKaR  611611110TeKa  React (https : / /facebook . gi thub . io/react/)  OT  Facebook.  BblCOKaR  npo113BOA H 

Te11 b HOCTb  6 11 611110TeK11  React  6b111a  AOCTH rHyTa  c  n OMOW,blO  B11 pTyallbHOH  MOAe/111 

DOM, cocroRw,ei-1 1-1 3  PRAa o 6beKTOB J avaScri pt, 1-1 M11rnpy10w,1-1x ¢a Krn4eCKYIO MOAellb 
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lfacm'b IV HcC1teiJoea'/-lue 6pay3epoe 

DOM .  np1-1 pa3pa6orne se6-np 1-1110>1<eHHH s React see H3MeHeHHA n po1-1 cxOART B s1-1prya11 bHOH  MOAe111-1  DOM  6e30THoc1-1re11bHO K  neperpy3Ke sepcrKH. A  s  nOAXOAAW,HH 

MOMeHT s 1-1prya11 bHaA MOAellb  DOM n p1-1MeHAeTCA  s  61-16111-1oreKe React c u,e11b10  Bbl

ACHHTb,  KaKHe  H3MeHeHHA  AOJl»<Hbl  6b1Tb CAe11aHb1  s  <j>aKrn4eCKoi1  MOAe111-1  DOM, 4T06bl coxpaHHTb CHHXPOHH30BaH H bl M  nOJ1b30BaTeJ1bCKHH H HTep<j>eiic. TaKOH cnoco6 

BblnOJlHeHHA o6HOBJ1eHHH B naKeTHOM pe»<HMe 3aMeTHO nOBblWaeT n pOH3BOAHTeJ1b

HOCTb ae6-np1-1110>1<eHHH. 

Peat0Me 

Tio;i:Be;i:eM KpaTKHH HTOr TOMy,  qTo Bbl Y3Ha.JIH H3 aToH: rnaBhI. 

•  lfro6hI npeo6pa3oBaTb HTML-cTpoKH B aJieMeHThI MOJJ;eJitt DOM, tteo6xo;i:11-MO  BblllOJIHHTb CJieJi:YIOIIIHe ;i:eH:CTBHH. 

- Y6e;i:ttThC.H,  qTo  HTML-cTpoKa  co;i:ep)l{ttT  KoppeKTHhIH  KOJi:  HTMLpa3MeTKH. 

3aKJI10q11Tb HTML-CTPOKY B KOHTeH:ttep, Tpe6yIOIIIHHCH cornactto npaBHJI, npHHHTbIM B 6pay3epe. 

- BcTaBHTh  HTML-pa3MeTKY  B  qmKTMBHhIH  aJieMeHT  MOJJ;eJIH  DOM  qepe3 

CBOHCTBO inner HTML aJieMeHTa Mo;i:eJIH DOM. 

- l13BJie'lb co3;i:aHHbie Y3JihI Mo;i:eJIH DOM B o6paTHOM nop.a;i:Ke. 

•  L(JI.a 6b1crpoH:  BCTaBKtt Y3JIOB  cny)l{aT  cpparMeHThI  MOJi:eJrn  DOM ,   nocKOJihKY 

cpparMeHT  MO)l{eT 6hITb BCraBJieH B TeqeHtte O).J;HOH  onepaQHH.  I1 6Jiaro;i:apH 

::JTOMY 3HaqHTeJibHO COKpaIIIaeTCH KOJIHqecTBO onepaQHH. 

•  ATptt6yrb1  H CBOHCTBa aJieMeHTa MOJJ;eJitt DOM He Bcer;i:a o,11;tto H TO )Ke, XOTH 

I1  B3aHMOCBH3aHbI !  lJttTaTh  I1  3allHCbIBaTb  3Ha�1eHHH  B  aTptt6yrax  MO,'J;eJIH 

DOM  MO)l{HO  c  noMOIIIhIO  MeTOJi:OB  getAt t ribute ( )   11  s etAtt ribute ( ) , Tor,11;a  KaK  3anttch  B  CBOHCTBa  Mo,11;eJI11  DOM  ocyIIIeCTBJmeTcH  c  HCilOJih30Ba

HHeM  o603Ha'leHHH  CBOHCTBa o6'beKTa (qepe3 Toq1<y) . 

•  06paIIIMCb  c  aTptt6yraMH  I1  CBOHCTBaMH,  npHXO,'J;HTCH  HMeTb  B  Bl1Ji:Y  cney,u· 

aJl'bH'bte ampu6ym'bt. Te aTpH6yrhI,  KOTopb1e  pemeHo  pa3MeCTHTh  B aJieMeHTax HTML-pa3MeTKtt,  qT06b1  nepe,11;aTb  noJie3HYIO  MH  npHJimKemiH:  HttcpopMa

QHIO,  He npe,n;cTaBJieHbl aBTOMaTHqecKH B KaqecTBe CBOHCTB ::lJieMeHTOB. 

•  CBOHCTBO s t yle aJieMettTa HBJIHeTCH o6neKTOM co CBOHCTBaMH, cooTBeTCTBy-10IIIttMH 3HaqemrnM CTHJieBoro ocpopMJieHHH B pa3MeTKe aJieMeHTa. L(JIH nonyqeHHH BbJqHcJieHHbIX cnrneH:, B KOTOpbIX BO BHHMaHHe npHHHMaIOTCH CTHJIH, 3a;i:attHhie B Ta6JittQax cnrneH:, cJiy)l{ttT MeTOJi: getComputedSt yle ( ) . 

•  L(JIH  noJiyqeHHH  pa3MepoB  OTJJ;eJihHhIX  aJieMeHTOB  HTML-pa3MeTKH  CJiy)l{aT 

rnoH:cTBa o f f s etWidth H o f f setHeight. 

•  Tieperpy3Ka BepcTKH n pOHCXO).J;HT npH BbIIlOJIHeHHH B npm<Jia).J;HOM 1<0.n;e  no

CJie).J;OBaTeJihHOfO  pH;i:a  onepaQttH:  'lTeHHH  H  aanHCH  B  MO,'J;eJitt  DOM.  I1 BCH-
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KHtt pa3 6pay3ep BhIH}')K.ll:CH rrpoH3BO.ll:HTh rrepepacqeT HH<popMaQHH o Bep

CTKe. A aTo rrpHBO.ll:HT K 3aMe)l;JieHHIO peaKQHH Be6-np11JimKeHHtt . 

•  Co6Hpai1Te cBoH o6noBJieHHJI MO.ll:CJIH D O M  B O.ll:HH naKeT! 

Ynpa>KHeHMSI 

1 .   KaKHe YTBep)K.ll:CHHJI npott)l;YT B rrpHBe)l;eHHOM HH)Ke cpparMeHTe KO)l;a? 

<div  id= " s amura i " ></ div> 

< s cript > 

const  element =  docurnent . querySelect o r ( " # s amurai " ) ; a s sert ( e l ement . id  ===  " s amura i " ,   "property  id  i s   s amura i " )  ; a s s ert ( e l ement . getAt t r ibute ( " i d " )  === " samura i " , 

" at t ribute  id  i s   s amura i " ) ; 

element . id  =  " newSamura i " ; 

a s sert ( e lement . id  ===  " newSamura i " ,   " prope rty  id  i s   newSamura i " ) ; a s sert ( e lement . getAt t r ibute ( " i d " )  ===  " newSamurai " , 

" El.tt ribute  id  i s   newSamura i " )  ; 

< / script> 

2.  KaKHM H3 rrepeqHcJieHHhIX HH)Ke cnoco6oB MO)KHO rro;1yq11Tb .n:ocryn K cBoi1-CTBY border-width CTHJieBoro ocpopMJICHHJI aJieMeI-ITa pa3MeTI<H  B np11Be

,n:eHHOM HH)Ke cpparMeHTe KO,n:a? 

<div  id="e lement "  style="border-width :  lpx ; borde r - s t yl e : s o l i d ;   border-co lor :  red " > 

< / di v> 

< script> 

const  e l ement =  docurnent . querySe lector ( " # e l ement " ) ; 

< / script> 

a) element . border-width 

6) element . ge tAt t ribut e ( "border-width " ) ; 

B) element . style [ "border-widt h " ] ; 

r) element . s t yl e . borderWidth ; 

3 .   KaI<Oll H 3  nepeq11CJICHHhIX H H)Ke BCTpoeHHbIX MCTOt(OB II03BOJI51eT IIOJiy<Il1Tb Bee  CTHJIH,  rrpHMCHJICMhie I(  orrpe)l;eJieHHOMY 3JICMCH'ry  (T.e.  CTHJIH,  npe,1l;O

CTaBJI51CMbie 6pay3epoM; CTHJIH, rrpHMCHJICMbie •1epe3 Ta6JIHQbl CTHJiett; a TaK

)KC CBOHCTBa, ycTaI-IaBJIHBaeMbie qepe3 aTpH6YT CTHJieBoro ocpopMJ1e1-mn) ? 

a )  get Style ( )  

6) getAl lStyles ( )  

B) getComputedStyl e ( )  

4.  Kor,n:a rrpowcxo,n:HT rreperpy3Ka BepcTKH? 



















B  3TOVI  rnase ... 

•  Tipe.n;crasJiem1e o 1.vuure O)J{H,l(amrn: co6h1T11H: 

•  Pemem'le cJIO)KJ:IhIX 3a,zi;a�1 c 

TaHMepos 

•  Ynpas11em1e aHHMa:u;HeH: €  noMO�hJO TaHMepos 

•  BcnJibIBaHI'le 11 ,l(eJier11posam1e co6hITHH 

•  TipHMeHem1e cne:u;HaJibHhI.X co6MTHH 

B  rnase  2  BKpaT:u;e  o6cy)l(,l(aJiach  O,l(HonoToqHaJI  MO,l(eJib  Bh!IlOJIHemrn:  KO,l(a  s JavaScript,  a TaIOKe  Bl-Iei1,pe1u1e  QHKJia O)J{HiJ,aHHH co6bITHH  H  oqepe,l(H co6bITHH, r,l(e  co6bITHH  O)J{HiJ,aIOT  csoero  qepe,l(a  Ha  o6pa6oTKY.  8To  o6cy)l(,l(eHtte  oKa3a

JIOCh  oco6eHHO  llOJie3HblM ,l(JIH  OllHCaHHH  OT,l(eJibHblX  rnaros  )l(H3HeHHOro  QHKJia se6-cTpaHHQbl,  oco6eHHO  nopH,l(Ka  Bb!IlOJIHeHHH  HeKOTOpbIX  cpparMeHTOB  KO,l(a JavaScript.  B  TO )Ke  speMH 3TO  o6cy)f{iJ.eHHe OKa3aJIOCh ynpo1IJeHHhIM,  H  noaToMy 

,l(JIJI 6oJiee noJIHoro npe,l(CTaBJieHHH o MexaHH3Me pa6oTbI 6pay3epa 6oJihlliaJI qacTb 3TOH rnaBhl llOCBHIIJeHa HCCJie.D,OBaHHIO oco6eHHOCTeH: QHKJia 0)1(H,l(aHHH co6bITHH. 

8To noMmKeT Jir1rne noHJITh HeKoTophre orpaHHqemrn, 1-1aKJ1a.D,brnaeMbie Ha npott3-so.a.11Te11bHOCTh npHJIO)J{eH11i1: JavaScript, Bh!IlOJIHHeMbIX B cpe.a.e 6pay3epa.  Ha oc

HOBaHHH 3HaHHH, noqepnHYThIX H3 3TOH rnaBhl, Bbl CMO)l{eTe pa3pa6aTbIBaTh 6oJiee llJiaBHO pa60TaI01IJHe se6-npHJIO)J{eHHH. 

B XOiJ,e 3TOrO HCCJie,l(OBaHHH Mbl y.a.eJIHM oco6oe BHHMa1-me TailMepaM - H3bIKO

BOMY cpe.a.cTsy JavaScript, c 110MOllJ,hIO KOToporo MO)J{HO aornxpoHHO 3a.a.ep)l{1rnaTb Ha 1-1eK0Topoe speMH Bh!IlOJIHettHe cpparMeHTa Ko.a.a.  Ha nepBbIH B3rJIH.D.,  11poK)' OT 

TaHMepoB MO)l(eT IlOKa3aTbC.H He oco6eHHO MHOro, HO B 3TOH rnase 6y.a.eT IIOKa3aHO, 
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KaK  TIOJib30BaTbC5I Tai1MepaMl1 ,ll)I5I pa3611eHl15I ,ll;Jll1TeJibHbIX 3a,ll;aq, 3aMe,ll;Jl5IIOII�l1X 

peaKQHIO Be6-np11JIO)l{eH11i1:, Ha 6oJiee MeJIKHe 3a,Z1;aq11, He cTonop51�11e pa6m-y 6pay3epoB. YMeH11e nOJib30BaTbC5I Tai1MepaMl1 noMoraeT B  pa3pa6oTKe  BbICOKO 11HTepaKTHBHbIX Be6-npHJIO)l{eHHH. 

Ilpo,ll;OJI)l{a5I Harne l1CCJie,ll;OBaH11e, noKa)l{eM ,  KaKHM o6pa30M co6bITH5I pacnpo

CTpaH5IIOTC5I  no ,ll;epeBy MO,L1;eJI11  DOM  11  KaK 3HaH11e aToro npoQecca noMoraeT B 

Han11caH11H 6oJiee npocToro KO,ll;a, MeHbIIIe noTpe6JI5IIO�ero pecypcbr onepaTHBHOH 

naM5ITH.  11  B  3aBeprneHHe  rnaBbI Mbl pacCMOTPHM  oco6eHHOCTH C03,ll;aHH5I cneQHaJibHbIX C06bITl1H, c  fIOMO�blO  KOTOpbIX  MO)l{HO  ycTpaHHTb TeCttyIO  CB513b Me)l{� 

pa3JIH'IHbIMH  qaCT5IMH  npHJIO)l{eHl15I.  I1TaK,  6e3 JIHIIIHHX QepeMOHHH np11cryn11M 

Henocpe,ll;CTBeHHO K paccMOTpeHHIO Q11KJia 0)l{H,ll;aHH5I co6bITl1H. 

3HaeTe 11111  Bbl? 

noYeMy  He  rapaHrn pyeTCR  npas1111 bHbtl1 xpoHoMeTpa>+< cj>yH Ku,1111 o6paTHoro Bbt3osa rai1Mepa? 

CKO!lbKO pa3 <l>YHKU,1'1R o6paTHOro Bbl30Ba ra i1Mepa CTaBl'1TCR B 04epeAb M1'1Kp03aAa4, ec1111 ra i1Mep, yCTaH as1111saeMbtl1 c  noMOW,bl-0 cj>yHKU,1'11'1 setinterval () ,  cpa6aTbtsaer Ka>+<Abte 3  MC, TOrAa KaK napa1111e11bHO BbtnO!IHReTCR APvroi-1 06pa60T411 K  co6b1THR B Te4eHl'1e 16 MC? 

no4eMy  KOHTeKCT cj>yHKU,1'1 1'1  o6pa60T41'1 Ka  C06blTHR  1'1 HOrAa  OT!11'14aeTCR  OT  u,e11esoro o6beKra co6b1rnR ? 

1 3. 1 . Yrny6neHHoe MccneAoeaHMe '-'MKna 

O>KMA3HMSI C06blTMH 

KaK  ynoMHHaJIOCb  paHee,  Q11KJI  O)l{11,Z1;att115I  co6hITHi1  HaMttoro  CJIO)l{ttee,  qeM 

6hIJIO noKa3aHO B rnase 2. Ilpe)l{,ll;e BCero, BMeCTO e,ll;l1HCTBeHHOH oqepe,ll;H ,  CO,ll;ep)Ka

�eii TOJlhKO co6bITl15I, y QHKJia 0)l{H,ll;aHl15I co6bITl1H HMeeTC5I no MeHhIIIeii Mepe ,ll;Be oqepe,Z1;11, KOTOphre CO,ll;ep)l{aT, TIOMl1MO co6bIT11H, ,Z1;pyr11e ,Z1;ei1:cTBl15I, BblfIOJimieMble 6pay3epoM. TaKHe ,Z1;ei1:cTBH5I Ha3hIBaIOTC5I JaOa'<taM,U 11 pa3,ll;eJI5IIOTC5I Ha ,ll;Be KaTerop1111: Ma1Cp03aOa'<tu (3aqacry10 Ha3hrnaeMbre npocTo JaOa'<taM,U) 11 Mu1Cp03aOa'<tu. 

K np11MepaM MaKp03a,ll;a'I  OTHOCHTC5I  C03,L1;aH11e  rnaBHOro  o6'heKTa ,ll;OKYMeHTa, CHHTaKc11qecK11i1: aHaJIH3 HTML-Ko,ll;a, BblfIOJIHeH11e ocHOBHoro (11JIH rno6aJibHoro) KO,ll;a JavaScript,  113MeHeHHe TeKyrnero  URL,  a TaK)l{e  o6pa6oTKa  pa3JIHqHhrx  co6h1T11i1:, npo11CXO,ll;5I�HX B pe3yJibTaTe 3arpy3Kl1 CTpaHHQhI, BBO,ll;a ,ll;aHHbIX, OIIIH60K 

B ceT11  11 cpa6aTbIBaH115I Tai1Mepa.  C  TOqKH 3pett115I 6pay3epa MaKpo3a,ll;aqa n pe,Z1;cTaBJI5IeT co6oi1: OT,ll;eJihHYIO, caMocT05ITeJihHYIO e,Z1;11H11Qy pa6oTbI.  BbmoJIHl1B O,ll;HY 

3a,ll;aqy,  6paY3ep MO)l{eT npo,ll;OJI)l{HTb BblfIOJIHeH11e ,Z1;pyr11x Ha3Ha'-IeHHhIX 3a,ll;a'l, HanpHMep,  nOBTOpHblH  nepecqeT  oJieMeHTOB  nOJib30BaTeJibCKOro  11HTepcpei1:ca  Ha cTpatt11Qe 11JI11 c6opKy "Mycopa". 

C ,Z1;pyroi1: CTopoHbI,  MHKpo3a,L1;aq11 npe,ll;CTaBJI5IIOT co6oi1: 6oJiee MeJIK11e 3a,Z1;aq11 

no  o6HOBJieHl1IO  COCT05IHl15I  npHJIO)l{eHl15I,  KOTOpbie ,ll;OJI)l{Hbl  6bITb  BblfIOJIHeHhI, npe)l{,ll;e '!eM 6pay3ep npo,Z1;0JI)l{11T BblfIOJIHett11e ,Z1;pyr11x Ha3HaqeHHbIX 3a,ll;aq, ttanp11-





Dwea 13.  Oco6euuocmu o6pa6ormcu co6bt.muu 

4 1 1 

Mep, rroBTopHbIH nepecqeT aJteMeHTOB nOJih30BaTeJibCI<oro HHTepcpdi:ca. K rrp11MepaM MHKp03a,ll;aq OTHOC.HTC.H cp)'HKQHH o6paTHOro BbI30Ba o6eu�aHHH H H3MeHeHHR 

B MO,ll;eJIH DOM. MnI<po3a,ll;aqtt ,ll;OJI)l{HhI BhIITOJIH.HTbC.H I<aI< Mm1nm paHbIUe H acnHxpoHHO, HO H 6e3 6oJiblllHX 3aTpaT pecypcoB, I<aI< Ha BbIITOJIHeHtte u;eJIOH HOBOH Ma

I<p03a,ll;aq11,  Mi.mpo3a,ll;aqtt no3BOJI.HIOT BhIITOJIH.HTh onpe,ll;eJ1em-1h1e ,ll;eiicTBH.H  nepea ITOBTOpHblM nepecqeTOM 3JieMeHTOB flOJlb30BaTeJibCI<Oro HHTepcpeH:ca, qT06bl l136e

)KaTb HeHy)l{HblX ,ll;eHCTBHH, I<OTOpbie MOryT BbI.HBHTb npOTHBOpeqHBhie COCTOJIHH.H 

HaIUero np11JIO)!{eHH.H. 

np1.1Me'iaHHe 

B  cneu,11<j>11 Kau,11 11  cTaHAapTa  ECMAScript  u,11K11b1  0>1<11Aa H 11R  co6b1T11!:1  soo6w,e  He ynOMl1HalOTCfl .  L\11 K/1  O>K11AaH l1fl co6blTl1 i:1  nOAP06Ho o n l1 Cbl BaeTCR  B cneu,11<j>11Ka u,1111 

HTML  (https : / /html . spec . whatwg . org/ #event- loops),  rAe  06cy>1<Aa10TCR 

TaK>Ke noHRTl1R MaKpo- 11 Mit!Kpo3aAa4. B  cneu,11<j>11Kau,1111 cTaHAapTa  ECMAScript yno

M11Ha10TCR 3000HUR, a H a/10rl14H ble Ml1KP03aAa4aM, B CBR311  c <j>yH KU,11flMl1 o6paTHOro Bbl30Ba  06pa6orn11  06ew,a H 11 !:1   (http : I /ecma- international . org/ ecma-2 62 /  6 .  0 / # sec- j obs-and-j ob-queues ) .  HeCMOTPR  Ha  TO  4TO  U,11K/1  0>1<11AaH 11R 

co6b1rn t:1  on peAeflReTCR  s  cneu,11<j>1t1Kau,1111  HTML,  OH  ynoTpe6J1ReTCR  11  s APvr11x cpe

Aax, Hanp11 Mep, Ha nflaT<j>opMe Node.js. 

B peaJitt3au;11u u;ttI<Jia O)l{H,ll;aHHJI co6bITHH ,ll;OJI:arna 11cnoJib30BaTbC.H no MeHhrneH: Mepe O,ll;Ha oqepe.ll:b ,ll;JI.H Ma1<po3a,ll;aq H XOT.H 6br ellle O,ll;Ha MR MHI<po3a,ll;aq. Ho peaJIH3aI�HH ll;HI<Jla 0)1{H,ll;aHH.H co6hITHH  3THM  He orpaH11q11saIOTC.H  H,  Kai< npamrno, npe,ll;ITOJiara10T HaJIHqlie 'H.eCICOJlb'KUX oqepe,ll;eH MaKpo- l1 MHKp03a,ll;a"I. 9To ,ll;aeT B03MO)l{HOCTb Ha3HalJaTb rrpttopttTeTbl no THnaM 3a,ll;aq B IJ,Hl<Jie O)KH,ll;aHH.H co6bITHH, OT,ll;aBaJI HaH60JibllllIH rrpttopttTeT TaKHM qyscrBHTeJihHbIM KO speMeHH peaKIJ,HH 3a

,ll;aqaM, KaK BBO.lJ: noJib30BaTeJibCKHX ,ll;aHHbIX. Ho B CB.H3l1 c HaJ111queM MHornx 6pay3epoB H ncnOJIHJIIOlllHX cpe.n; JavaScript He cJie.lJ:YeT Y.ll:HBJI5IThC.H ,  ecJitt BCTpeTRTC.H 

IJ,lII<JlbI O)l{H,l(aHHR co6bITHH c e,l(HHCTBeHHOH oqepe,ll;bIO M.H o6onx THITOB 3a,ll;aq. 

Um<JI mI<HJ.(aHttn co6bITHH OCHOBhrnaeTC.H Ha cJie,ll;yrou�Hx ocHosorroJiararolllHX 

rr pttHIJ,Hnax. 

•  3a.n;aq.11 06pa6aTbma10Tc.H no oqepe,ll;tt. 

•  3a,ll;aqa BbIITOJIH.HeTC.H ,1.(0 I<OHIJ,a lI He MO)l{eT 6bITb rrpepBaHa ,ll;pyroH: 3a,ll;alleH:. 

06paT.HMC.H }( pttc. 1 3. 1 ,  r,l(e HarJIJI,l(HO HOKa3aHbl o6a nplIHIJ,Hila. 

Ha pttc.  1 3. 1  cxeMan1qecKH noKa3aH OJ.(HH IUar IJ,HI<Jia O)l<H,ll;aHHJI co6bITHH, r.i:i;e CHalJaJia nposepJieTcJI oqepe.n;b MaKpo3a,ll;a"I, 11 ecJIH HMeeTC.H MaI<po3a,ll;aqa, O)l<tt,ll;a

IOlllaJI csoeH: 0•1epe,ll;H, TO OHa BbIITOJIH.HeTC.H. KaK TOJibKO 3a;�aqa 6y.l(eT IlOJIHOCTbIO 

BbIITOJIHeHa (ttJIH 0"Iepe.l(b 3a,ll;a"I onycTeeT) ,  ll;HI<Jl 0)1{H,ll;aHH.H co6bITHH rrepeH:,ll;eT }( 

06pa60T1<e oqepe,ll;tt Mtt1<po3a.n;all. EcJitt )l<e B oqepe,ll;tt HMeeTC.H O)l<H)J;aIOlllaJI MHKpo3a,ll;aqa, 01-Ia BbIITOJIH.HeTC.H B QHI<Jie O)l{H,ll;aHH.H co6bITHH ,ll;O nOJIHoro 3aBepIUemrn. 

B pe3y11bTaTe 6y.lJ:YT BbIITOJIHeHhI Bee MHI<po3a.l(alJtt B oqepe,ll;H. 06paTHTe BHttMaHHe Ha CJie,ll;yrou�ee OTJIHlJ.He B o6pa60TKe MaKpo- H MHKpo3a,ll;alJ: Ha O,ll;HOM IUare IJ,HI<Jla, c 0,1.(HOH CTOpOHbI, BbIITOJIH.HeTC.H He 60JibIUe 0,1.(HOH MaKpo3a.i:i;a"m, TOr,l(a KaK OCTaJib

Hbie O)I<H,ll;aIOT CBoeH: oqepe,ll;H ,  a c .ll:pyroH: CTOpOHbI - Bee MHKp03a,l(a"m. 
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T./acm'b IV. HcCJteooeauue 6pay3epoe 

A Teneph,  Kor.n:a  �HKJI  O)Ktt.lJ:aHtt.H co6hITHi1  pa3'h.HctteH B 06rn:11x qepTax,  Bhrnc

HHM CJie.n:y1orn:11e HHTepeCHhie no.n:po6HOCTH (pttc. 1 3. 1 ) . 

06pa6oTaTb 

OAHY 38MYY 

Co6b1rnR  Co6blrnR OT 

Co6blrnR  CHHTaKCHYecrn� 

OT MblWH  Kl18BHaTypb1 

B cern 

aHanH3  HTML-KOAa 

� 

II 

8HAOH3MeHeHHR 

B MOAenH DOM 

06HOBHTb 

pe3ynbTaTbl nepecYeTa 

PHC. 13.1.  B U,"1K/le O>K"1AaH"1l'I C06b1T1t1i:1 AOCTynHbl  no  MeHbw ei-1  Mepe ABe 04epeA1t1:  M1t1Kpo- 111  MaKpo3aAa4.  06a rnna 3aAa4 06pa6arb1Bat0rrn noo4epeAHO 

•  06e oqepe,21,H 3a,21,a'I pa3Mem,eHbI  3a npe,21,eJiaMH  IIHKJia mKH,21,aHHH  co6b1THH, .HBHO yi<a3h!Ba.H Ha TO,  '-ITO .n;eikTBHe no BBO.D:Y 3a.n;aq B COOTBeTcrny10rn:11e 0'-1epe.n:11 npottcxo.n;ttT 3a npe.n;eJiaMH �mura O)KH/J;aHHH co6hITHH. Be.n;h tttta•1e 6y.n:yT npOlffHOpttpOBaHhl JII06hie co6b!TH.H, npottCXOJ_�HlU,He BO BpeM.H BbinOJI

HeHHH Ko.n;a 3a.n;aq11 JavaScript. A nocKOJihKY ::>Toro HHKaK HeJih3.H .n:onycrttTh, TO  .n;eHCTBHH  no  o6ttapy)KeHHIO  H  BBO.D:)'  3a.n;aq  BhinOJIHHIOTC5I  OT.n;eJibHO  OT 

�HKJia O)KH.lJ:aHH.H co6bITHH. 

•  06a THIIa 3a,21,a'I BbIIIOJIH.HIOTC.H IIO oqepe,21,H , nOCKOJihKY B JavaScript HCnOJih-3yeTC.H  o.n;ttonoTOl.J:Ha.H Mo.n;eJih BhIIlOJIHeHH51  Ko.n;a.  EcJIH  BbmOJIHett11e  HeKo

TopoH: 3a.n;a•rn  Ha'-laJIOCh,  OHO He MO)KeT 6bITh  npepBaHO .n:pyro:H 3a.n;aqei1: H 

.lJ:OJl)KHO 6bITb .lJ:OBe.n;eHO .n:o ee fIOJIHOro 3aBeprneHH51. 0.n;HaKO 6pay3ep MO)KeT 

nptttty.n;wreJibHO OCTaHOBHTh BhIIlOJIHeHHe 3a.n;a'IH, HanpttMep, B TOM CJiy<Iae, eCJIH 1-Ia'IaTa.H 3a.n;a•ra OTHHMaeT CJIHIIIKOM MHOro BpeMeHH HJIH naMHTH. 
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•  Bee MHKpo3a,IJ,a'IH ,LJ;OmKHhI BhIIlOJIH.HThC.H nepeA oqepe,LJ;HhIM nepec'IeToM 

aJieMeHTOB HHTep<l>eilca,  nocKOJlhK)'  11X  ueJib - o6HOBl1Tb  COCTO.HHl1e  np11JIO)l{emrn nepe,n: rrepec'IeToM. 

•  6pay3ep o6hl'IHO IlhITaeTC.H BhIIlOJIHHTh nepec'IeT aJieMeHTOB HHTep<l>eit:ca ee6-cTpaHHI�bl 60 pa3 B ceKyHAy, '-IT06bI IIOJI)''Il1Tb qacTory o6HOBJieHl1.H 

60 Ka,n:poB B  ceKytt,n:y,  KOTOPM o6bI'IHO C'IIITaeTc.H  11,n:eaJihHOH M.H rrna�1wro Bocnpo113Be,n:eHII.H  aHl1MaIJ;lllI .   3To  03Ha'IaeT,  '-ITO  6paY3ep  IIbITaeTC.H  BOCrrpo113BeCTlI  1 1<a,n:p qepe3 K<DK;:r;bre  16, 7 MC.  CJie;:r;yeT 3aMeTIITh,  'ITO ,n:eifcTBl1e 

"06HOBl1Th pe3yJihTaTbI nepecqeTa",  rrpIIBe;:r;e1-rnoe Ha pIIc.  1 3. 1 ,  npo11cxo,n:11T 

B U11KJie 0)1{11,1l;aHl1.H co6bITl1H ,  nOCKOJibKY co;:r;ep)l{11MOe CTpaHIIUbI He ;:I;OJI)KHO 

B11;:r;o113MeH.HThC.H  ,n:pyroif  3a;:r;aqeif  BO  speM.H  rrepec'-!eTa  aJieMeHTOB  11HTepcpeH:ca  Be6-cTpam1ubr.  CJie;:r;oBaTeJibHO,  ecJIII Tpe6yeTC.H ,n:o6IIThC.H  rrJiaBHoro BblIIOJIHeHl1.H  np11JIO)l<eHl1H,  TO  Ha  o6pa6oTKY  3a,n:aq  Ha  O;:I;HOM  mare  U11KJia O)l{IIfl:aHII.H  co6bITIIif  ocraeTc.H  tte  TaK y)i{ II  MHoro  BpeMeH11.  O;:r;Ha  3a,n:aqa  II BCe  COCTaBJI.HIOUIIIe  ee  M11Kpo3a,n:aq11  B  11,n:eaJibl-IOM  cJir1ae  dOJlJIC'/i'bl  6hITb  3a

BepmeHbl B Te<1eH11e  16, 7 MC. 

A Terrepb  paccMoTpIIM Tp11  Cll'ryau1rn,  KOTOph1e  MoryT  B03HIIKttyTb  Ha c;1e;:r;yIOmeM mare um(Jla O)l<l1,l(aH11.H co6b1T11if rrocJie Toro,  KaK 6pay3ep 3asepmIIT nepec'-leT 

aJieMeHTOB 11HTepcpeH:ca se6-cTpaH11UhI. 

•  U11KJ1  O)l{IIfl:aHII.H  co6h1T11if  ,l(OCTHraeT  MOMeHTa  np11H.HTH.H  perneHH.H 

"Tpe6yeTc.H JIII rrepec'IeT aJieMeHTOB HHTepcpeH:ca?", rrpe)K,l(e 'IeM 3aBeprn11TC.H 

O'Iepe,l(J-IOH rrpoMe)l{yroK speMeHH B  1 6 , 7  MC.  06HOBJieI-IHe IIOJib30BaTeJihCKOro  111-ITepcpeH:ca  .HBJI.HeTC.H  CJIO)l{l-IOH o rrepauIIeif,  H  II09TOMY 6pay3ep  MO)l{eT 

OTKa3aTbC.H OT ero BbIIIOJIHeHII.H, eCJili He 6bIJIO  3arrpoca  Ha .HBI-lbIH  rrepec'IeT 

3JieMeHTOB lIHTepcpeH:ca. 

•  Um(JI  O)KII,l(aH11.H  co6brT11if  ,l(OCTHraeT  MoMeHTa  rrp111rnT11.H  perneHII.H  "Tpe6yeTC.H ;m  nepecqeT aJieMeHTOB IIHTepcpeH:ca?" rrp116JIII3HTeJihHO qepe3  1 6  MC 

rrocJie rrpe,l(bI;:I;yUiero  nepec<1eTa.  B 9TOM cJir1ae  6pay3ep  o6HOBJI.HeT rroJib30-BaTeJibCKHif IIHTepcpeH:c, a IIOJih30BaTeJm YBII,l(.HT rrJiaBHhIH xo,n: BhIIIOJIHeH11.H 

rrpIIJIO)l(eH11.H. 

•  )l,JI.H BblIIOJIHeHII.H CJie;:r;yromeH: 3a,l(a'III  (11 Bcex CB.H3aHHbIX c Hett MIIKpo3a,n:a<J) rroTpe6yeTc.H HaMHoro 60;1bme, qeM  1 6  Mc. B aToM cJiriae 6paY3ep He cMo)l(eT 

nepec'-111TaTb  aJieMeHTbl  11HTepcpeH:ca  CTpaHHUbl  c  Tpe6yeMOH  qacTOTOH,  11 

rroJib30BaTeJibCKIIif IIHTepcpeH:c  ocraHeTC.H  He  o6HoBJieHHhIM,  EcJIII,  c  O,l(HOH 

CTOpOHbI,  fl:Jl.H  BblIIOJIHeHl1.H  KO,l(a  3a,l(a'III  IIOTpe6yeTC.H  He  CJil1ll1KOM  MHoro BpeMeirn  (T.e.  He  60JiblIIe  100-200  MlIJIJIHCeKyH,l() ,   TaKM  3a,n:ep)l{Ka  MO)l{eT 

OKa3aTbC.H  COBCeM  He3aMeTI-IOH,  oco6eHHO  eCJIH  Ha  CTpaHHUe  He  npo11cxo

!J;HT  HHTeHCIIBHoro  o6HOBJieHII.H.  A  ecJIII,  c  fl:pyroif  CTopoHhI,  Ha  rrepec'IeT 

9JieMeHTOB 11HTepcpeH:ca CTpaHHUbl IIOTpe6yeTC.H  CJIHJlll<OM  MHOro  BpeMeHH, JI1160  Ha  CTpaH11ue 6y,l(eT  BbIHOJII-I.HTbC.H CJIO)l<Ha.H  aI-I11MaUII.H,  TO  TIOJlb30BaTe

Jll1,  CKopee  Bcero,  BocnpIIMYT  TaKyio  CTpaI-I11uy  KaK  CJIIHIIKOM  Me,l(JieI-II-10  pear11pyIOUWIO  Ha  HX ,l(eifcrmrn.  B  xy,l(meM  CJiy'-!ae ,  1<0r,l(a  3a,l(aqa BhITIOJI1-rneTC.H 
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qacrn'b IV. HcuteooBmme 6paysepoB 

6oJihIIIe ,a;Byx  CeK)'H,ll;,  6pay3ep  IIOJib30BaTeJIJI  BbI,ll;aCT HerrpmITHOe  coo6me

Htte " Unre sponsive  s cript "  (Cu;eHaprrii rrepecTaJI OTBeqaTb Ha 3anpoch1) . 

(,ZJ;aJiee B 3TOH rnaBe 6y,a;eT IIOKa3aHO, KaK pa36ttBaTb CJIO)l(Hble 3a,a;aq11 H a  60Jiee MeJIKHe, He CTOIIOp.Hmtte U:HKJI O)KH,ll;aHH.H co6hITHH.) np111Me"laH111e 

6YAbTe  B H l1 MaTe/l bHbl  np11  Bbl6ope C06blTl1H  AflR  o6pa60TKl1,  Y411TblBaR  4acrory  11X 

HacrynfleH11R 11 speMR, Tpe6y10w,eern AflR 11 x  06pa60TK11. Oco6oe B H 11 Ma H 11e cfleAyeT 

vAef111Tb opraH113au.11 11  06pa60TK11 co6btr11i1 OT M b1w11 .  nepeMew,eH11e Mb1w 11  n p 11 so

Al1T K  pa3Mew,e H 11 10  s  04epeA11  u.e/loro  PRAa co6b1rn i1, 11  no3TOMY Bbln0/1HeH11e mo6oi1  C/lO>KHOH  onepau.11 11  B  o6pa60T4 11 Ke  C06blTl1 H  OT Mb1W11  - 3TO  n pRMOH  nyTb  K 

H a n11 ca H 11 10 MeAfleHHOro 11  pa60Ta10w,ero pbtBKa M11  se6-np11l10>1<eH11R. 

I1Tm<, orrrrcaB rrprrHu;ttn, no KOTOPOMY ,a;eiicTByeT U:HKJI O)KH,ll;aHH.H co6hITHH, nepeti:,a;eM K no,a;po6HoMy paccMoTpeHHIO p.H,a;a npttMepoB ero peaJI113au;m1. 

1 3 . 1 . 1 .  npl-1Mep TOnbKO C 01.fepeAblO MaKp03aAal.f 

0,a;HonoTOqHa.H  MO,ll;eJib BbIIIOJIHeHH.H KO,ll;a  B JavaScript Hett36e)KH0  npttBO,ll;HT 

K TOMy,  qTo O,ll;HOBpeMeHHO MO)KeT 6bITb BhIIIOJIHeHa TOJlhKO o,a;Ha 3a,a;aqa. A 3TO,  B 

CBOIO 0•1epe,a;h, 03HaqaeT,  qTo Bee C03,ll;aHHhie 3a,a;aq11 BblHY)K,ll;eHbI O)KH,ll;aTb ,11;0 Tex nop, IIOKa He HaCTaHeT HX oqepe,a;h Ha BbIIIOJIHeHtte. 

PaccMoTpttM npttMep npocToii Be6-CTpaHHU:hI, co,a;ep)J<ameti: cJie,a;y10mee. 

•  HeTpttBHaJihHhIM ocHoBHOH (T.e. rno6aJihHhitt) Ko,a;JavaSc1ipt. 

•  ,lI;Be  3KpaHHbie  KHOIIKH  H  /�Ba  HeTpttBHaJihHblX  o6pa6oTqHKa  co6hITHH  OT 

meJI'lKOB KHOIIKaMH MbIIIIH - no O,ll;HOMY Ha KWK,ll;YJO KHOIIK)'. 

CooTBeTCTBy1om:rrii: npttMep KO,a;a nprrBe,a;eH B JIHCTHHre 1 3. 1 . 

JlHcrnHr 1 3. 1 .  nceeAOKOA AJlSI AeM0Hcrpa1.4HH 1.4HKJ1a O>KHAaHHSI co6b1THH c OAHOH 

0'4epeAbt0 3aAa'4 

<button  id=" f i rstButto n " > < /butt on> 3aper11crp11poeaTb o6pa6oT'IHK co6b1T11K 

<button  i d= "  secondButt on • >< /button> 

OT 111en11Koe Ha nepeoK 3KpaHHOK KHOnKe 

<script> 

canst  f i rstButton  =  document . getEl ementByid ( " fi rstBut ton " ) ; canst  secondButton  =  document . getElementByid ( " secondButton" ) ; firstButt on . addEventLi stener { " c l i c k " ,  funct ion  firstHandler { )  { 

I *   Ko.r1  o6pa6oT«l1Ka  co6bITl1-'l  OT  111eJI«Ka  KHOITKOM  MbIIIIl1 , BH!10JIH-'l�Illl1MC-'l  B  Te'deHl1e  8  MC  * /  

} ) ; 

secondBut t on . addEventL i s t ener ( " c l i c k " ,  funct i on  secorrdHandle r ( )  [ 

I *   Ko.n  o6pa6oT«l1Ka  co6bITl1-'l  OT  111eJI«Ka  KHOITKoi1  MbIIIIl1 , Bbll10JIH-'l�Illl1MC-'l  B  Te«eH11e  5  MC  * I  

} )  ; 

3aperMCTPMPOBaTb e111e OAHH o6pa6oT

/ *   Ko.a ,  Bbl!10JIH-'l�Illl1MC-'l  B  TecreHl1e  1 5   MC  * /  

'IMK t06blTMK, Ha 3TOT pa3 OT 111en11KOB 

Ha BTOpOK 3KpaHHOK KHOnKe 

< / script> 
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.2J.;u1  pacCMOTpeHH.H �aHHOrO npHMepa KO�a IIOTpe6yeTC51 HeMHOro Boo6pa>1<emrn. l1 BMeCTO Toro qTo6bI 3arpoMO)K�aTb �aHHhlH npttMep H3Jll1UIHHM KO�OM ,  �onycTHM cJie�10mee . 

•  .21.JI.H BhIIIOJIHeHH.H OCHOBHOro KO�aJavaScript IIOTpe6yeTC.H  1 5  MC. 

•  .21.JI.H  BhlIIOJIHeHH.H o6pa6oTqHKa co6hITH51 OT meJiqKa Ha nepBOH aKpam-IOH 

KHOllKe 110Tpe6yeTC51 8 MC. 

•  .2J.;rn BhlIIOJIHeHH.H 06pa60Tq1ma co6bITH51 OT 111,eJiqKa Ha BTopott  aKpaHHOH 

KHOllKe 110Tpe6yeTC51 5 MC. 

A  Tenepb  npe1-1cTaBhTe  ce6e  CBepxmycTporo  IIOJih30BaTe;rn,  YMY�P.HIOJJ�eroc.H 

meJIKHYTh Ha nepBOH aKpaHI-IOH I<HOllKe qepe3 5 MC nocJie Ha'-IaJia BhIIIOJII-JeHH.H CI_\ettapH.H H3 paccMaTpttBaeMoro 3�ech npHMepa, a Ha BTopoti aKpaHHOH KHOnKe - qepe3 1 2  Mc. I1o�o6Ha.H cttryal-\H.H Harn.H�Ho noKa3aHa na p11c.  1 3.2. 

ll\en40K Ha 

LLten40K Ha 

nepso� KHOnKe 

BTOPO� KHOnKe  MO)KHQ BblnOJlHHTb 

MO)KHO BbJnonHHTb 

�  � nepec4eT JneMeHTOB  nepec4eT JneMeHTos 

HHrepcjJe�ca 

HHrep¢>e�ca 

se6-cTpaHHLJ,bl 

se6-cTpaHHl1bl 

i 

i 

1 06pa60T4HK co6bJrn� 1 06pa6oT4HK co6blrnii 

BblnOnHeHHe OCHOBHOrD KO,D,a JavaScript 

OT Ujen4KOB Ha nepso� 

OT Ujen4KOB Ha sTopo� 

BpeMR 

3KpaHHO� KHOnKe 

3KpaHHOii KHOnKe 

0 

f) 

• 

G 

• 

• 

0 MC 

5 MC 

12 MC 

1 5 MC 

23 MC 

28 MC 

,/],o6asHTb o6pa60T4HKH co6b1rn� OT Ujen4KOB KHOnKO� MblWH 

0 04epeAb MaKp03i!M4 4epe3 0 MC 

Q4epeAb MaKp03aAa4 4epe3 5 MC 

• 04€P€Ab MaKp03llAa4 4epe3 12 MC 

1, HHTepnpe· 

1 .  HHTepnpe· 


2. LLtemoK 

1 .  HHTepnpe· 

2. ll\en40K 

3. ll\enYoK 

TllpOB3Tb OC· 

rMpoaaTb oc· 

Ha nepso� 

TMPOB3Tb OC· 

Ha nepso� 

Ha BTOpoii 

HOBHOii KOA JS 

HOBHOM KOA JS  KHOnKe 

HOBHOii KOA JS 

KHOnKe 

KHOnKe 

nepsaR  3aAa4a  - HHTepnpernposaTb 

Co6bJrne OT U1€n4Ka Ha nepsoii 

Co6b1rne OT UjenYKa Ha sTopoii 

OCHOBHO� KOA JS 

3KP3HHOii KHOnKe A06asnReTCR 

aKpaHHOii KHOnKe A06asnReTCR 

(TeKyUjaR  BblnOnHRIOUjaRCR  3aAa4a) 

s oYepeAb, He npepblsaR 

s oYepeAb, TaK)Ke He npepb1saR 

BblnOnHeHHe OCHOBHOro KOAa 

BblnOnH€HH€ OCHOBHOro KOAa 

G 04epeAb MaKp03aAa4 4epe3 15 MC  • Q4epeAb MaKp03aAa4 4€P€3 23 MC 

1 . lllen�oK Ha  2. ll\en40K Ha 

1 . lllen�oK Ha 

nepaoii KHOnKe  sropo� KHOnKe 

aropoii KHOnKe 

8b1nonHeHHe OCHOBHOro KOAa 

8b1nonHeHHe o6pa6oT4HKa co6b1rnR 

8b1no11H€HHe o6pa60T4HKa co6bJTHR OT Uj€J14Ka 

3asepweHo.  l<13sne4b 33Aa4Y H3 o4epeAH. 

OT Uj€fl4Ka Ha nepsoii 3KpaHHOii KHonKe 

Ha BTOPO�  3KpaHHOii  KHOnKe 3asepweHO,  1<13Bn€4b 

nepeiirn K BblnonHeHHIO CneA)'IOUjeil 

3asepweHo.  V13sne4b 3<JAa4y H3 04€P€AH. 

3aJ1aYy H3 04€P€AH.  QyepeAb 3aAa4 Tenepb nycra 

3aAa4H: o6pa6oraTb co6blrne oT 

nepeiiTH K BblnOnHeH�llO Cn€AYIOU1€� 

Ujen4Ka Ha nepsoii 3KPaHHoii KHonKe 

33Aa4H: o6pa6oraTb co6blrne oT 

U1enYKa Ha sropoii  3KpaHHoii  KHonKe 

P11c.  13.2.  Ha  3TOi:i  speMeH HOi1 ,o,11arpaMMe Har1rnp,Ho noKa3aHo,  KaK11M o6pa30M co6bJTHR  noMe

J.1\atOrcR  B 04epep,b 3ap,a4 no Mepe 1-1x  Hacryn11eH1-1R .  KaK TO/lbKO  Bb1no11HeH11e 3ap,a411 3aaepw11rcR, oHa 6y,o,er yp,aneHa 113 OYepe,0,1-1, a  J.\HK/1 0»<1-1p,aH1'1R co6b1rni:1 nepei:1,o,er K Bb1no11HeH1-1t0 C11e,o,yt01.1\ei1 

3ap,a41-1 
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qacrn'b IV. HcCJteooBa'/iue 6pay3epoB 

Ifa puc. 1 3.2 MO)l{HO H3BJieqh HeMano rroJie3HOH umpopMau;uu, 11 ecJIH y.HCHHTh ee IIOJIHOCTbIO, TO MO)l{HO �me IIOH.HTb, KaKHM o6pa30M .n;ettCTByeT IJ;HKJI O)l{lf,ll;a

HH.H co6hITHH. B BepxHeM: qacTH puc. 13.2 rroKa3aHa speMeHHa51 mKana (s MHJIJIHce

KYH.n;ax) , rrpose.n;eHHa.H no ocu X cJieBa Harrpaso. A B  pacnoJio)l{eHHhIX HH)l{e npa:MoyroJihHhIX paMKax npe.n;cTaBJieHbI OT,ll;eJibHO BbIIIOJIH.HeMhle 6JIOKH Ko.n;a JavaScript c  IlO.HCHeHHeM  .n;ei1CTBHH,  KOTOpbie  npoHCXO,ll;.HT  B  COOTBeTCTBYIOIJIHe  MOMeHTbl speMeHH. HanpHMep, nepBblH 6JIOK OCHOBHOrO Ko.n;aJavaScript BbIIIOJIH.HeTC.H B TeqeHHe  1 5  MC, o6pa6oTqHK co6bJTH.H OT 1IIeJiqKa Ha nepnoM: 3KpaHHOH KHOilKe - B 

TeqeHHe 8 MC, a o6pa6oTqlfK co6bITH.H OT 1IIeJ1qKa Ha BTOpoM:  ::lKpaHHOM KHOilKe -

B TeqeHHe 5  MC.  Ha BpeMeHHo:i1: .n;11arpaMMe Harn.H.n;Ho noKa3aHo, Kor.n;a HacrynaIOT 

onpe.n;eJieHHhie co6hlTH.H. HanpHMep, 1IIeJiqoK Ha nepno:H ::iKpaHHOM KHOrrKe rrpoucxo.n;HT qepe3 5 MC IIOCJie 3arrycKa rrpHJIO)l{eHH.H Ha BbIIIOJIHeI-rne, a 1IIeJiqoK Ha BTopoi1 

::lKpaHHOH KHOilKe - qepe3 1 2  MC.  B Hlf)l{HeH qacTl1 p11c. 13.2 IIOKa3aHO COCTO.HHl1e oqepe.n;11 MaKpo3a.n;aq B pa3JIHqHhie MOMeHTbI BhIIIOJIHeHl1.H np11KJ1a.n;Horo Ko.n;a. 

BHaqane  paccMaTp11BaeMoro  3.n;ech  rrp11Mepa  BbIIIOJIH.HeTc.H  ocHOBHOH  Ko.n; JavaScript. 113 Mo.n;eJIH DOM HeMe.n;JieHHO Bh1611paIOTC.H .n;na ::iJieMeI-ITa, first Butt on 11  s e condButton, a .n;Be cpyttKIJ;HH,  f i r s tHandle r  ( )  11 s e condHandler ( ) ,  pern

CTPl1PYJOTC.H B KaqecTBe 06pa60Tq11KOB co6b!Tl1H OT 1IIeJI"-IKOB KHOnKaM11 Mhmm: f i rstButton . addEventL i st ene r ( " c l i c k " ,  funct ion  firstHandle r ( )  { . . . } ) ; s econdButt o n . addEventL i st ener ( " cl i ck" ,  function  s e condHandler ( )  { . . .  } ) ; 

,ll;anee CJie.n;yeT KO,ll;,  KOTOpblH BbIIIOJIH.HeTC.H  B TeqeH11e oqepe.n;Hh!X  15 MC.  I1  B 

::lTOT rrpoMe)l{YTOK BpeMeHl1 Ham mycTpblH I10Jlb30BaTeJJb 1IIeJIKaeT CHaqana Ha rrep

BOH ::lKpaHHOH KHOilKe qepe3 5 MC rrocJie 3arrycKa rrp11KJ1a,ll;HOH rrporpaMMbl, a 3aTeM 

Ha BTopoH: 3KpaHHOH KHOIIKe - qepe3 1 2  MC. 

KaK y)l{e  He pa3 OTMeqanoch, B .H3hIKe JavaScript 11cnoJih3yeTc.H o.n;HonoTO'IHa.H 

MO,ll;eJib  BbIIIOJIHeHl1.H  Ko.n;a,  11 IIO::lTOMY m;eJJqOK Ha rrepso:H  ::lKpaHHOH  KHOIIKe  co

BCeM He 03HaqaeT, qTo ero o6pa60T'll1K 6y.n;eT BbIIIOJJHeH HeMe,ll;JleHHO. (HarroMHl1M, 

'-ITO  ecJI11  o.n;Ha 3a_naqa y)l{e BhIIIOJIH.HeTc.H,  ee  He  MO)l{eT rrpepsaTh .n;pyra.H 3a.n;aqa. ) BMeCTO ::lTOro co6bITl1e, CB.H3aHHOe co 1IIeJiqKoM Ha rrepBOH 3KpaHHOH KHOIIKe, pa3-Me1IIaeTC.H B o"-1epe.n;11 3a.n;a•1, r.n;e OHO TeprreJI11Bo 0)1{11.n;aeT csoe:H o6pa6oTKH. To  )Ke caMoe rrpoHCXO,ll;HT, Kor.n;a IIOJib30BaTeJib 1IIeJIKaeT Ha BTOpoH: ::lKpaHHOH KHOIIKe; co

OTBeTCTBytOIJiee co6hITHe pa3Mem;aeTC.H B oqepe.n;11 3a.n;a•1, r.n;e OHO O)l{11_naeT csoe:H 

o6pa6oTKH.  CJie.n;yeT  oco6eHHO  rro.n;qepKHYTh,  'ITO 06Hapy)l{eH11e  11 pa3Me1IIem1e co6hITl1.H B oqepe.n;11 3a.n;aq npoHCXO,ll;l1T 3a rrpe.n;eJiaMl1 IJ;l1KJia 0)1{11,ll;aHl1.H co6hITHH. 

3a.n;aq11 IIOMe1IIaIOTC.H B oqepe.n;h 3a.n;aq ,ll;a)l{e BO speM.H BbIIIOJIHeHH.H OCHOBHOro Ko.n;a JavaScript. 

EcJIH c.n;eJiaTb MOMeHTaJihHhIH CHHMOK oqepe.n;11 3a.n;aq qepe3 1 2  MC nocJie 3anycKa Ha BhIIIOJIHeH11e paccMaTp11saeMoro 3.n;ech cu;eHapua:, TO o6Hapy)l{aTca: cJie.D;YJ01IIMe 3a.n;aq11 . 

•  BhlIIOJIHeHHe OCHOBHOro Ko.n;aJavaScript , T.e. TeKY1IIe:i1: 3a.n;aq11 . 

•  IIJ:eJiqoK Ha nepBOH 3KpaHHOH KHOIIKe, T.e. co6hlTI1e, HaCTYfiaI01IIee IIOCJJe Ha

)l{aTH.H .n;aHHOH KHOIIKI1. 
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•  lUeJP-IOK Ha BTopott aKpaHHOH KHOnKe, T.e. co6hITHe, Hacryna10UJ,ee noc;1e tta

)J(aTHH ,l(aHHOH KHOmm. 

f1epeq11c11ettttb1e Bhlme 3a,11;a�m noKa3aHhI TaK)J(e Ha p11c.  1 3.3. 

UjenYOK Ha 

ll.\eflYOK Ha 

nepsoi1 KHOnKe 

sropoi1 KHOnKe 

i 

i 

Bi;nonHeHile OCHOBHOro KOM JavaScript 

BpeMR 

0 

• 

• 

0 

0 MC 

5 MC 

1 2 MC 

1 5 MC 

• OYepeAb MaKPQ3aM4 Yepe3 12 MC 

. 

-

. -

.  -

·-

�  ..  -

--- . 

1 .  HHrepnpe-

2.  UjenYoK 


3. UjenYOK 

THPOB3Tb OC· 

Ha nepeoi1 

Ha BTOpolii 

HOBHOlii KOA JS  KHOnKe 

KHOnKe 

PHc.  13.3.  Yepe3  12  Mc  noCJle 3anyCKa  np11-

110>1<eH11R  Ha  Bbl n0/1HeH11e B  04epeA11  3aAa4 

OKa3blBalOTCR  TPl1  3aAa411: OAHa  - Af1R  Bblno11HeH11R  OCHOBHOro  KOAa  JavaScript,  T.e. 

reKyw,aR 3aAa4a, 11 ew,e ABe 3aAa411 - no OA

Hoi:i H a  Ka>KAOe  co6b1T11e  OT  W,e/14KOB KHOn-

KaM11 Mb1W11 

EUJ,e 0,l(l1H l1HTepeCHbIH MOMeHT B03Hl1KaeT �1epe3 15 MC HOCJ!e 3anycKa Ha BblnOJl

HeHHe paccMaTp11BaeMoro 3,11;ech np11J1o)J(eHH5f, Kor,11;a 3aBeprnaeTc.H BbJnOJ1HeH11e oc

HOBHoro Ko,11;aJavaScript. KaK noKa3atto Ha p11c. 1 3. 1 ,  no 3aBepmeH1111 3a,11;aq11 Ql1KJI O)J(l1.l(att11.H co6b!Tl1H  nepexo,11;11T K  o6pa6oTKe oqepe,11;11  M11Kpo3a,11;aq. A nocKOJibKY 

B  ,11;aHHblH  MOMeHT Hl1KaKl1X  Ml1Kpo3a,11;aq B  oqepe,11;n  HeT  (oHa ,l(a)J(e He llOKa3atta Ha BpeMeHHOH ,11;11arpaMMe, noTOMY 'ITO nycTa) ,  TO ,11;aHHbIH aTan  nponycr<aeTCH  l1 

npo11cxo,11;11T nepexo,11; K 06HOBJ1eH1110 noJ1h30BaTeJ1hCKoro l1HTepcpei1ca.  B ,11;aHHOM 

np11Mepe 06HOBJ1eH11e IlOJlb30BaTeJlbCKOro l1HTepcpettca He 06c�,11;aeTC.H, XOT.H OHO 

npo11cxo,11;11T l1 oTHl1MaeT HeKoTopoe BpeM.H.  Ha aToM nepBbIH mar QHI<Jia O)J(H.l(a

HH.H co6b1T11i1 3aBepmaeTC.H, l1 Ha'I1-rnaeTc.H BTopoi1: mar - nepexo,11; K cJ1e,11;y1011.�ei1: no oqepe,11;11 3a.l(a'Ie. 

,l(aJ1ee Ha4l1HaeTC.H BbJnOJ1HeH11e 3a,11;a�rn o6pa60TKl1 co6hITWI OT UJ,eJl'IKa Ha nep

BOH aKpa1rnoi1: KHom<e ( f i rstButton). Ha p11c. 1 3.4 noI<a3aHo cocTomme oqepe,11;11 

3a,11;aq qepe3 1 5  MC nocJ1e 3anycKa paccMaTp11BaeMoro 3,11;ecb npHJIO)l<emrn I-Ia BbmoJ1-HeH11e.  B  qacTHOCTH, Bhmo1rneH11e 06pa60TT111I<a co6hITl1.H OT 1QeJ1�1Ka Ha nepBoH 

aKpaHHOH KHOTIKe, T.e. cpym<QHH first Handle r  ( ) '  OTHHMaeT 8 MC l1 npoHCXO,l(HT 

6e3  npephrnamtH,  TOr,11;a  KaK co6bITl1e  OT  UJ,eJl'II<a  Ha  BTOpott  aI<paHHOH  KHOnKe ( s econdButton) mK11,11;aeT rnoei1 oqepe,11;11 Ha o6pa6oTKY. 





















LI..(enYOK Ha 

LI..(en4oK tta 

nepeo� KHOnKe 

eropo� KHOnKe  MoiKHo Bb1nonH"Tb 

�  � nepec4eT aneMeHTOB 

"Hrepcjle�ca 

ee6-cTpaH"iJ,b1 

i 

i 

06pa60T4HK C06b1rn� 

8b1nonHeH"e ocHOBHoro KOAa JavaScript 

OT ll\8nYKa Ha nepeo� 

BpeMR 

3KpaHHO� KHOnKe 

0 

f) 

0 

0 

• 

O MC 

5 MC 

12  MC 

1 5 MC 

23 MC 

0 048P8Ab MaKp03aAa4 4epe3 15 MC  . 

1. IJ..!en�OK Ha  2. LI..(en40K Ha 

nepeoii KHOnKe  BTOPO� KHOnKe 

PHc.  13.4.  Yepe3 15  MC norne 3anyCKa np"11lO>KeH"1H  Ha  Bb1no11HeH1-1e oYepeAb 3aAa4 COAep>K"1T ABe 3aAa4"1 AJlH 06pa60TK1-1 co6b1T1-1 i::i OT w,e114KOB  KHOnKaMJ.1 Mb!WJ.1. li1  B  3TOT MOMeHT BblnOJl-HHeTCH nepsaH 3aAa4a 

Do  11CTeqer-nrn:  23 MC co6bITl1e OT ru;eJlqKa  Ha  nepBOH  aKpaHHOH KHOilKe o6pa-6aTbIBaeTC51  IlOJIHOCThIO,  11  COOTBeTcrByroru;aJI 3a,1.1;aqa y,1.1;a1rneTCJI 113 oqepe.11:11  3a,1.1;aq, EpaY3ep CHOBa onparrmBaeT oqepe,1.1;b M11Kpo3a,1.1;aq,  KOTopaJI no-npe:11rneMy nycTa, 11 

np11 1-1eo6xo,1.1;HMOCTl1 TIOBTOpJier nepeureT ::JJleMeHTOB HHTepcpeiica Be6-cTpaHl1Qhl. 

11,  1-1a1<01-1en:,  Ha TpeTbeM  mare  n:11KJ1a O)J(l1,D;aHHJI  co6hITl1H  o6pa6aThrnaeTCJI  co6b1T11e OT ru;eJlqKa Ha BTopoii aKpaHHOH KHOTIKe  ( s e condBut t on) , KaK TIOKa3aHo Ha p11c.  1 3.5.  BhlnOJ1He1-111e  06pa60Tq111<a  co6hITHJI  OT  ru;eJ1q1<a  Ha  BTopoH:  a1<pam-1oii KI-IOTIKe,  T.e.  cpyHKU:1111  s e condHandl e r  ( ) '  OTHHMaeT OKOJIO  5  MC,  11,  TaI<HM  o6pa30M,  oqepe,l.l;b 3a,1.1;aq CTaHOBl1TC51  nycTOH  qepe3  28  MC TIOCJie 3anyc1<a ,1.1;aHHOro  np11JIO)J(el-ll15l Ha BhITIOJIHeHHe. 

LI..(en40K Ha 

LI..(enYOK Ha 

nepeo� KHOnKe 

BTopo� KHOnKe MolKHO BbinonHHTb 

MolKHo BbinonHHTb 

nepec4eT aneMeHTOB  nepec4eT aneMeHTOB 

HHrepcjle�ca 

HHrepcjle�ca 

ee6-cTpaHH�bi 

ee6-crpaHHIJ,bl 

06pa60T4HK co6b1THR  06pa60T4HK co6birnR 

8btnonH6HHe OCHOBHOfO KOAa JavaScript 

or ll\8fi4Ka Ha nepeo�  OT ll\efi4Ka Ha eropo� 

BpeMR 

3KpaHHO� KHOnKe 

SKP8HHO� KHOnKe 

0 

• 

e 

e 

e 

e 

0 MC 

5 MC 

1 2 MC 

1 5 MC 

23 MC 

28MC 

0 Q4epe11b MaKpo3Ma4 4epe3 23 MC 

1. IJ..!en40KHa 

nepaoi! KHOnKe 

PHc. 13.5. Yepe3 23  MC norne 3anycKa np"1110>KeH1<1H Ha Bb1no11HeH1-1e ocTaeTCH 

Bbln011H"1Tb TOJlbKO  OAHY 3aAa4y: o6pa6oTaTb co6b1rne OT w,e114Ka  Ha  BTOpoi::i 3KpaHHOi::i KHOnKe 







Dw.ea 13.  Oco6euuocmu o6pa6omxu co6'btmuu 

4 1 9  

;:t:aHHblH npttMep HarJUI)J.HO noKa3bIBaeT,  qTo co6hJTHe )J.OJDKHO O)J{H)J.aTb CBOeH 

oqepe,n:tt Ha Bhmo;meHHe, ecJIH ,n:pyrtte co6blTH.H )?Ke o6pa6aThIBaJOTC.H. Hanptt:Mep, o6pa6oTqHK co6hITH.H OT 111,eJiqKa Ha BTopoH: 3KpaHHOH KHOOKe Bbl3hIBaeTC.H JIHIIlb qepe3 23 MC IlOCJie 3anyc1<a npHJio)l{eHH.H Ha BbIIlOJIHeHHe, XOT.H COOTBeTCTBYJOill,ee co6hlTHe Hacryntt:JIO Ha 1 1  MC paHbIIIe. A Tenepb pacIIIttpttM )J.aHHhIH npttMep, qTo6bl BKJnoqHTh B Hero oqepe,n:h M111<po3a,n:aq. 

1 3. 1 .  2. np1.1Mep C o6eMMl.1 O'lepeASIMl.1 MaKpO- lr1 Mlr1KP03aAa'I MbI  BhrnCHHJIH, KaK pa6oTaeT UHKJI O)J{H,n:aHH.H co6hITHH nptt HaJIHq1111 O)J.HOH 

oqepe,n:11 3a,n:aq.  Tenepb pacIII11p11M paccMaTptt:BaeMbIH 3,n:ech np11Mep,  BKJIJO'IHB B 

Hero oqepe,n:h MHKpo3a,n:aq. ;:t:JI.H 3Toro npome Bcero BKJIJOqHTh 06e111,aH11e 11 I<O.ll., 06-pa6aThIBaJ01n11H: <:iTo 06e111,aH11e nocJie ero paapeIIIeHH.H, B 06pa60Tq11K co6hITHH OT 

111,eJiqKoB Ha nepBott <:iKpaHHOH I<HOnKe. KaK YJIOMHHaJIOCh B rnaBe 6,  06et1J,auue C.71)'

)J{HT 3ano1mume.rie.M 3Ua'lie'liUJl,  KOToporo  eme  HeT,  HO  OHO 00.HBHTC.H B )J.aJibHeHIIIeM. 

06emaHHe rapaHT11pyeT, qTO B KOHeqHoM HTOre pe3yJibTaT ac111-1xpoHHOro Bb1q11c

JieHHJI craHeT M3BeCTeH. I1MeHHO Il03TOMY o6pa6oTqHKM 06e111,aHHH, T.e. cpyttKUMH 

o6paTHoro Bhl30Ba, y1<a3b1BaeMh1e B napaMeTpax MeTo,n:a then ( )  06e111,aH11H, Bcer)J.a Bbl3hIBaIOTCH aCHHXpOHHO - )J.a)J{e eCJIM 06e111,aHMH y)l{e 6y,n:yT paapeIIIeHbl. 

B JIHCTHHre 1 3.2 )J.eM0HcTp11pyeTCH BH)J.OM3MeHeHHhIH np11Mep Ko)J.a c .ll.BYMH 0•1epe)J.HMM 3a,n:aq. 

J1111CT1.1Hr 1 3.2. nceBAOKOA AJISI AeMOHCTpa�lll 1,4111KJ1a O>KlllAaHlllSI co6bln1M c ABYMSI O'tepeASIMlll 3aAa't 

<but ton  i d=" fi r s t But t o n " > < /button> 

<but ton  id=" secondButt on " ></butt on> HeMeAJleHHo pa3pewMTb o6ew,aHMe M nepeAaTb 

< s c r ipt> 

cjlyHKl.\MIO o6paTHoro Bbl30Ba MeTOAY then ( )  

const  f i rstButton  =  document . getElementByi d ( " f i rstBut t on " ) ; const  secondButton  =  document . getEl ementByid ( " secondButton " ) ; f i r st Button . addEvent L i s tener ( " cl i ck" ,  funct i on  f i r s tHandle r ( )  { 

Promise . resolve { )  . then { { )  =>  { 

/ *   Ko�  OopaoOT'lHKa  OOe�HSt ,  BMDOJIH�C�  B  TeqeHHe  4  MC  * /  

} )  ; 

/ *   Ko�  o6pa60TYMKB  co6HTMR  OT  �enYKa  KHOITKOH  MblllIM, BHITOflHRID�MC R   B  TeYeHMe  8  M C   * /  

} )  ; 

secondBut t o n . addEventListener ( " c l i ck " ,  function  secondHandle r ( )  { 

/ *   Ko�  o6pa6oTYMKa  co6HTMR  OT  �enYKa  KHOITKOM  MblllIM , BHITOflHRID�MMCR  B  TeYeHMe  5  M C   * /  

} )  ; 

/ *   Ko� .  Bb!ITOflHRID�MCR  B  TeYeHMe  1 5   MC  * /  

< / script> 

B  ,n:aHHOM np11Mepe KO)J.a .ll.OnycKaJOTC.H Te )J{e ,n:eifcTBHH,  qTo H  B  nepBoM nptt

Mepe. 
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"C/acm'b IV. I1.cC!leooeauue 6pay3epoe 

•  lUeJP-IOK Ha rrepBOH 3KpaHHOH KHOIIKe qepe3 5  MC  IIOCJie 3arrycKa rrpI1JIO)Ke

HlHJ Ha BbIIIOJIHeHI1e . 

•  lUeJiqoK Ha BTopoH: 3KpaHHOH KHOIIKe qepe3  1 2  MC IIOCJie 3anyo<a rrp11JIO)Ke

HI151 Ha BbIIIOJIHeH11e. 

•  Bbmo1rnett11e o6pa6oT<rnKa co6hITl1JI OT mewrKa Ha rrepsoH: 3KpaHHOH KHon-1<e B TeqeH11e 8 MC. 

•  BhlrrOJIHeH11e 06pa60Tq11Ka co6bITI1JI OT meJiqKa Ha BTopoH: aKpaHHOH rrnorr

Ke B Te<reH11e 5 MC. 

E,ll,11HCTBeHHOe OTJrnq11e Ha 3TOT pa3 3aKJIIOqaeTC51 B TOM, <ITO B KO,ll,e o6pa60T<Il1Ka co6bITI1.H OT IIIeJiqKa Ha rrepBOH 3KpaHHOH KHOIIKe C03,ll,aeTC.H TaIOKe HeMe,ll,JieHHO 

pa3pernaeMoe o6emar-me, KOTopoMy rrepe,ll,aeTCJI cpyttKumr o6paTHoro BbI3ona, BbIrroJIH.HeMaJI B TeqeHHe 4 MC. A rrocKOJihKY 06emaH11e rrpe,ll,CTaBJI.HeT 6y.ll.Ylllee 31-iaqen11e,  KOTOpoe  06b1qHO  Hel13BeCTHO  cpa3y,  TO  o6emaHH.H  Bcer)J,a o6pa6aTbIBaIOTC51 

ac11ttxpoHHO. 

0TKpoBeHHO rosopJI ,  B ,ll,aHHOM cJiyqae,  r)J,e  C03)J,aeTCJI  HeMe,ll,JieHHO pa3pernae

Moe o6emai-me, 11HTepnpeTaTop JavaScript MO)KeT cpa3y )Ke C,ll,eJiaTb o6paTHbIH BbI30B, rrocKOJibKY y)Ke 113BeCTHO, qTo o6emai-me ycnernHo pa3perneHo. Ho pa,ll,11 cornacoBaHHOCT11 I1HTepnperaTop JavaScript BMecTo aToro 1�eJiaeT see o6paTHhie BbI30BbI o6eIIIaHl1H aornxpoHHO IIOCJie Toro,  KaK 6y,ll,eT BblIIOJIHeHa OCTaJlbHaJI qacTb KO)J,a o6pa6oT<mKa co6bITl151 OT meJiqKa Ha nepBOH 3KpaHHOH KHOIIKe, 'ITO OTHl1MaeT 8 

MC. C  3TOH  UeJibIO C03,ll,aeTC.H  HOBaJI  M11Kp03a,ll,a'Ia,  KOTOpa.H  3aTeM  pa3Meni;aeTC51  B 

oqepe,ll,11 MHKpo3a,ll,a <(.  11ccJie,ll,yeM BpeMeHHYIO )J,11arpaMMY BblIIOJIHeHI151 KO,ll,a H3 ,ll,aHnoro rrp11Mepa, rrp11Be,ll,er-rny10 Ha p11c. 1 3.6. 

BpeMeHHa.H ,ll,11arpaMMa,  rrp11Be.n;eHHaJI  Ha p11c.  1 3.6,  rro,ll,06i-:1a speMeHHOH  ,ll,11arpaMMe, rrp11Be,l(eHHOH Ha p11c.  1 3.5.  EcJil1 C,ll,eJiaTb MOMCHTaJibHbIH CHl1MOK 0<1epe

,ll,I1 3a.n;aq  qepe3  12  MC  IIOCJie 3arrycKa rrp11JIO)KeHI151  I-Ia BblIIOJIHeH11e, TO  B oqepe.n;11 

o6Hapy)KaTCJI rrpaKT11qecK11 Te )Ke caMbie 3a,ll,aq11. OcnoBHOH Ko;�JavaScript BhIIIOJI

HJieTCJI  B TO speMJI, KaK 3a,l(aq11 o6pa60TKI1 co6bITI1H OT meJiqKOB Ha rrepBOH I1 BTOpo:H 3KpaHHOH KHOIIKe 0)1(11,l(aIOT CBOeH oqepe,ll,11 (KaK 11  Ha pttc.  1 3.3) .  Ho, HOM11MO 

oqepe.n:11 3a.n;aq, B .n;aHHOM rrp11Mepe OCHOBHOe BHl1MaH11e y.ll.eJI.HeTCJI TaK)Ke oqepe,ll,11 

M11Kpo3a,ll,a q,  KOTopaJI  Bee eme ocTaeTc.H  rrycToH  qepe3  1 2  MC  rrocJie 3anycKa  np11JIO)KeHHJI Ha BblIIOJIHCHI1e. 

CJie,ll,y10ui:11H:  I1HTepecHhIH  MOMeHT  B  BbIIIOJIHeH1111  paccMaTp11saeMoro  3,ll,ecb rrp111rmKeH11JI  HacrynaeT qepe3  15  MC  rrocJie ero 3anycKa,  KOr,ll,a  3aseprnaeTC.H  Bb1-rroJIHeH11e OCHOBHOI'O KO,ll,aJavaScript. B CB51311 c 3aBeprneHl1eM 3a,ll,aq11 B 1�11KJie 0)KI1-

,ll,aHI151 co6h1T11i1 rrpoBepJieTC.H oqepe,ll,h MI1Kpo3a.n;aq, KOTopaJI oKa3hrnaeTor nycTorr, 11 TOI',ll,a no Mepe Ha,ll,o6HOCTI1 BblIIOJU-rn:eTCJI rrepec<JeT 3JieMeHTOB Hl-ITepcpeH:ca CTpa

Hl1Ubl.  B ,ll,aHHOM CJiy<iae cpparMeHT Ko;i:a rrepecqeTa cTpaHm�hI pa,ll,11  rrpocTOTbI He BKJIIO'IeH BO BpeMem-1y10 )J,11arpaMMY Ha p11c.  1 3.6. 

Ha cJie.l(yIOmeM mare umura o:an1;.i:aHI1H co6hITI1H Bbll10JIHHeTCH 3a,l(aqa o6pa6oT

Kl1 co6hITl1H OT ui:en1rna Ha rrepsoH: 3KpaHHOH KHO!lKe: 

f i rs t Button . addEvent L i stener ( " cl i ck" ,  funct i on  f i rstHandler ( )  { 

Promise . resolve ( )  . then ( ( )  =>  { 
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/ *   Ko�  o6pa6oTqMKa  06e111aHMSt,  BWnOnH�CH  B  TeqeHMe  4  MC  * /  

} )  ; 

I *   Kon  06pa60Tci11Ka  co6bITl1fl  OT  111enciKa  KHorrKot1:  Mblllll1 , Bb!ITOJ!Hfl!OI11l1MCfl  B  TeC1eH11e  8  MC  * /  

) )  ; 

06el!1aH1-1e pa3peweHo 

l.l.(enYOK Ha 

l.l.(emoK Ha 

nepsofi KHOnKe 

sropofi KHOnKe  MmKHo BblnonHmb 

MoJKHo Bb1nonH"Tb 

nepecYeT 3n€M€HTOB 

nepeC4€T 3neMeHTOB 

"HTep¢efica 

"HTep¢efica 

se6-cTpaH"l1bl 

se6-cTpaH"l1bl 

l 

l 

06pa6oTY"K co6blrn� 

Q6pa6oT4"K C06blT"� 

8blnOnHeH�1e OCHOBHOfO KOA3 JavaScript 

OT IJ\€RYKa Ha nepsofi 

OT IJ\€n4Ka Ha sropofi  BpeM" 

3KpaHHOfi KHOnKe 

3KpaHHOH KHOnKe 

• 

• 

0 

f) 

• 

0 

• 

0 MC 

S MC 

1 2 MC 

1 5 MC 

23 MC 

27MC 

32 MC 

,D,o6as1.1Tb o6pa60T'"li.1KM C06blrnW OT w.en'-IKOB KHOnKol1 MblWi.1 

1 .  HHrepnpe· 

2. lUen'<OK 


3. lUemoK 

1 .  lJ.leR40K 

2, U1en40K Ha 

1 .  UleJNOK Ha 


2.  lUen40K 

TMpoaar• oc· 

Ha nepsoii 

Ha sropoii 

Ha nepaoM 

BTOpO" KHOnKe 

nepeoM kHOnke 

Ha eropoH 

HOBHOM  KOA JS  KHOnKe 

KHOnKe 

KHOnKe 

KHOnKe 

0 OYepeAb M"KP03a,!\a4 Yepe3 12 MC 

f) Q4epeAb MHKP03M34 4epe3 15 MC 

1 .  06ewaH•e ycnew

HO pa3peweHO 

U.mrn Q)l(MA8HlllR  co6blrnW  nepexOA14T 

06pa6oT4HK cofa.n•R or 111em<a 

K cne.ayiow.eH 33.QaYe a 0Yepe,Q11 

Ha nepeo�  3KpaHHO�  KHQnKe C03):ta.0T 

M3KP038A34, 4T06bl o6pa6orarb co61>1rne 

" HeMeAJleHHo pa3pewaer o6el!l3HM, 

OT ll(9fll!K8 Ha nepeoW 3KpaHHOH KHOm:e. 

Koropoe 33.reM pa3Me�ercs:i 

0'-lepe,nb MHKP03aAa'-1 no-npe:it:tteMy nycra 

B Ot.!epeAH MHKP03a,Q3'-1 

QyepeAb M8KP03a,D,aY 4epe3 23 MC 

1. lUenYO< Ha 

1 .  Ulen•o• 

BTOpoM KHOnKe 

Ha BTOpOM kHOnke 

8 QyepeAb MHKP038Aa" Yepe3 23 MC 

1 .  06e111aHK& ycnew· 

HO pa3peweHo 

nocne OKOH"'laHl4�  Bbl00flH0H\.1R  o6pa60T'il!IK8 co6b1H1R 

KaK TOllbKO OYepeAb MHKPOJM8ll 0Ka)l(eTC51 

OT w,enYK8 Ha nepeo� 3KpaHH0'1 KHOnKe ii13 OYepeM 

nycroi1, U.HKn o:it:1-1Aatt1.1s:i co6blrnH cttosa nepeH,ner 

MHKP03Ma4 Bb16HpaeTCR cn•AYIOWPR M"KP03a/¥l43, 

K o6pa6orKe oyepeA" M3KP0331¥l4 

MlKe ecnH y><e HM0BTCR M3KP038A343, OlKHA<llOWPR 

CBOeH OYepe.a1.1 Ha Bb100FIH0Hl49 

PHc.  13.6.  ECJ1"1 M"1KP03aAa4a  pa3Mell\aerrn  B  04epeA1<1 M"1Kpo3aAa4, oHa noJly4aer np1.1op1.1rer  1.1  3anyCKaercR  Ha  BbtnOJ1HeH1.1e Aa>Ke  B TOM  CJly4ae,  ecJ11.1  paHee  nocrasJleHHaR B 

o4epeAb MaKpo3aAa4a y>Ke  o>K1<1Aaer csoe!A 04epeA1<1  Ha  BbtnOJ1HeH1.1e.  f.1  B  3TOM  rny4ae M "1KP03aAa4a ycnewHoro  pa3peweH1<1R 06eL11aH1<1R no11y4aer n p1.1op1.1rer HaA 3aAa4ei1  06pa6orK1.1 co6blT"1fl OT Ll\e/14Ka Ha BTOpolA 3KpaHHOJA KHOnKe B cpyttKQm1 f i r s tHandler ( )  co3-11:aeTC.H y:>Ke pa3perneHHoe 06e�am1e, M.H <Jero cneQttaJihHO BbI3hrnaeTC.H MeTO.ll:  Promi s e . res olve ( )  c  cpyttKQttei-i: o6paTHoro Bbl-
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30Ba, KOTOpa51, 6e3 COMHCHHSI, 6y,a;eT BbI3BaHa, IIOCKOJibKY o6ern;aHHC )')KC pa3pcrnc

HO. B HTorc C03,ll;aCTCJI HOBaJI M11Kpo3a,a;aqa MSI BbIITOJIHCHHJI KO,a;a o6paTHOro Bbl30Ba. ::ha MHKpo3a,a;aqa pa3Mcm.acTCJI B oqcpc,a;11 M11Kpo3a,a;a'I, a o6pa6oT'IHK co6bITHH 

OT lll;CJI'IKa KHOIIKOH  Mblllll1 rrpo,a;omKaCT CBOC  BbIITOJIHCHHC  B TC'ICHHC crn;c 8  MC. 

TcKYmcc COCTOJIHHC 06c11x O'Icpc,a;di: 3a,a;aq HarJIJI,ll;HO IIOKa3aHO Ha p11c.  1 3.7. 

ll(enYOK Ha 

ll(enYoK Ha 

06e�aH1-1e pa3peweHo 

nepsoi\ KHOnKe 

sropo� KHOnKe  MmKHo BblnonHHTb 

nepecyer 3neMeHTOB 

�Hrepcjlei\ca 

se6-crpaHH4bl 

06pa60TYHK C06blTHH 

8blnOnHeHOO OCHOBHOro KOA<! JavaScript 

or L11enYKa Ha nepsoii  BpeMH 

3KpaHHOi1 KHOnKe 

• 

• 

0 

f) 

e 

0 MC 

5 MC 

1 2 MC 

1 5 MC 

23 MC 

f) QyepeAb MaKpD3aAaY Yepe3 15 MC  QyepeAb M�KP03aA'!4 Yepe3 15 MC 

1 .  ll.\enYOK 

2.  llJ,en•o• 

1. 06eU1<lHHe 

Ha nepeoil 

Ha aropo>i 

ycnewHo pa3peweHo 

KHOnKe 

KHOnKe 

PMc.  13.7.  Bo speMH Bbm011HeH1-1H o6pa60T4"1Ka co6b1rnH OT  Ll\ef14Ka Ha nepsoi1 3KpaHHoi1 KHOnKe pa3pewaeTCH C03AaHHOe 06ell\aH1-1e. B 

1-1Tore  M"1Kpo3aAa4a ycnewHo pa3peweHHoro o6ell\aH"1H  pa3Mell\aeTrn B 04epeA"1 M"1Kp03aAa4 "1 6yAeT BblnO/lHeHa KaK MO>l<HO CKOpee, HO 6e3 n pepb1BaH"1H Bbln0/1HeH"1H TeKyll\ei1 3aAa4"1 

BcpHCMCJI K 06e11M oqcpc,a;aM 3a,a;aq11 qcpc3 23 MC nocJic 3arrycr<a tta BbIITOJIHCI-rne paccMaTp11BacMoro 3,ll;CCb rrp11JIO)l(CHHJJ. B aTOT MOMCHT co6h1T11c OT rn;eJI'IKa Ha rrcp

BOH aKpaHI-IOH KHOIIKC IIOJIHOCTblO o6pa6oTaHO, a ero 3a,a;aqa y,a;aJICHa 113 oqepc,a;H 

3a,a;atJ . 

.ll:Jia o6pa60TKH B ll,HKJIC 0)1(11,D;aHml co6bITHH ,ll;OJI)l(Ha 6bITb BbI6paHa CJIC,a;yIOlll;a51 

3a,a;a<ra. B ,a;aHHbIH MOMCHT HMCCTCJI O,ll;Ha Ma1<po3a,a;aqa ,ll;JIJJ o6pa60TKH co6bITHJI OT 

lll;CJI'IKa Ha BTOpoi1 aKpaHHOH KHOIIKC, pa3MClll;CHHa51 B oqcpc,a;H 3a,a;aq trcpc3  1 2  MC 

IIOCJIC Ha'IaJia BbIITOJIHCHHJI ,a;aHHOro rrp11JIO)l(CHHJI, a Tal()l(C O,ll;Ha MHKp03a,ll;a'Ia ,[(JISI o6pa60TK11 ycrrcrnHO pa3pCllICHHOro o6crn;aHH51, pa3MClll;CHHa51 B O'Iepe,a;H MHKpo3a,[(a lf  trcpc3 1 5  MC IIOCJIC 3arrycKa ,a;aHI-IOro npHJIO)l(CHl151 Ha BbIITOJIHCHHC. 

B ,[(aHHOM CJIY'1ac rro JIOrHKC pa3BHTHJJ co6b1T11i1 ,a;oJI)l(Ha Ha'IaTb BhIITOJIHJJTbCSI 3a

,[(a•ia o6pa60TKI1 co6bITI151 OT IIJ.CJI'!Ka Ha BTopoi1 ar<pamIOH KHOIIKC, HO, KaK yrroMH

HaJIOCb paHCC,  MHKp03a,ll;a'IH KaK 6oJICC MCJIKHC 3a,a;a'IH ,ll;OJI)l(Hbl BbIITOJIHJJTbC.H KaK 

MO)l(HO cKopcc. ITp11op11TCT OT,a;acTCJJ MHKpo3a,a;atJaM, H CCJIH BCPHYThCJI K p11c. 1 3. l , TO MO)l(HO 3aMCTHTb, 'ITO BC.HKHH pa3, rrepc,a; Ha'IaJIOM BbIITOJIHCHI1.H 3a,[(a'll1, B ll,HI<JIC 

0)1(11,ll;aHHJI co6b1T11i1 cna'IaJia rrponcpHCTCJI O'Icpc,a;h MttKpo3a,[(a'I c U,CJiblO o6pa6o

TaTb BCC MI1Kp03a,D;a'IH, npC)l(,[(C 'ICM rrepcttTH K ncpccqcry 3JICMCHTOB HHTCpcpcilca mm ;:(pyroi1 3a,ll;a'Ic. 
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11MeHHO no aTOH np11t.nrne 3a;:i;aqa o6pa6oTKH ycrreurno pa3perneHHoro o6ern:a

HIUI  BbUIOJIH.HeTC.H  cpaay  llOCJie o6pa60TI<H co6bITll.H OT rn:eJI1IKa  Ha  nepBOH  a1<paH

HOH KHOllKe,  HeCMOTp.H Ha TO, qTo npe)l(HSl.H 3a;:i;at.1a o6pa60TKH co6bITllSI OT rn:eJiq

Ka Ha BTOpoil 3KpaHHOH KHOllKe BCe ern:e O)l(H;:J;aeT CBOeH oqepe;:i;H Ha BbUIOJIHeHHe (p11c.  1 3.8). 

UjenYOK Ha 

nepso� KHOnKe 

Bh'nOnHeH"e OCHOBHOrO KOAa JavaScript 

BpeM• 

• 

• 

0 

f) 

0 

0 MC 

5 MC 

12 MC 

1 5 MC 

23 MC 

t) OYepeAb MaKpoaaAaY Yepea 23 Mc 

QyepeAb M"Kfl03Ma4 Yepe3 23 MC 

1 . 1.UenYOK Ha 

1 .  06e!J18H"e 

BTOPO� KHOnKe 

ycnewHo paapeweHo 

PMC.  13.8.  KaK  TO/lbKO 3aAa4a 6yAeT BblnOllHeHa, B  LJ,V1K/le O>KV1AaHV1H co-6b1rniii  06pa6aTb1Bat0TCH  see  MV1Kpo3aAa41-1  1;13  04epeA1-1  MV1 Kpo3aAa4. 

B AaH HOM c11y4ae  BblnO/lHHeTcH  MV1Kpo3aAa4a o6pa6oTKV1 ycnewHo pa3-peweHHOro o6ew,aHV1H nepeA nepexoAOM K MaKpo3aAa4e 06pa60TKV1 co6b1rnH OT W,e/14Ka Ha BTOpoiii 3KpaHHOiii KHOnKe 

CJie;:i;yeT oco6o  no;:i;qepKI:JYTh,  qTo,  KaK TOJihKO MaKpo3a;i;aqa 6y;:i;eT BhmOJIHeHa, QIIKJI O)l(H;:J;aHIIR co6bITHH cpa3y )l(e nepeil;:i;eT K 06pa60T1<e co;:i;ep)l(IIMoro 011epe;:i;II MII1<po3a;i;aq,  IT pH  aTOM  nepecqeT aJieMeHTOB IIHTepcpeilca se6-cTpaHIIUhI  He  BhInoJIHSieTcn ;:i;o Tex nop, 1101<a oqepe;:i;h MIIKpo3a;:i;aq He onycTeeT.  B  3TOM  HeTpy,a.Ho y6e;:i;IIThCR, B3rJIRI:JYB Ha speMem1yJO ;:i;IIarpaMMY,  npIIBe;:i;er-my10 Ha p11c.  1 3.9. 

06eu.iaHKe paapeweHo 

UjenYOK Ha 

UjenYOK Ha 

nepso" KHOnKe 

BTOpo� KHOnKe  MO)l(HO BblnOnH"Tb 

Mo)l(HO BblnonH"Tb 

�  � nepecYeT aneMeHTOB 

nepecYeT 3neMeHTOB 

"HTepcpe"ca 

HHTepcpei<ca 

se6-cTpaH"�bl 

se6-cTpaH"�bl 

i 

i 

1 06pa60T4"K C06blrnR OT 111en4Ka  06pa60T4"K  1 06pa6oT4"K co6blrnR oT 111enYKa 8blnOnHeH"e OCHOBHOro KOAa JavaScript 

BpeMR 

Ha  nepeoi< 3KpaHHOi< KHOnKe 

06e111aH"R 

Ha BTOpoi< 3KpaHHOi<  KHOnKe 

• 

• 

0 

f) 

0 

e 

• 

0 MC 

S MC 

1 2 MC 

1 5 MC 

23 MC 

27 MC 

32 MC 

P111c.  13.9.  nepec4eT 311eMeHTOB V!HTep<jJeiiica se6-cTpaHVILJ,bl MO>t<eT 6b1Tb Bb1no11HeH s n poMe>t<yTKe Me>KAY MaKp03aAa4aMV1  (BblnO/lHeHVIH OCHOBHOro KOAa JavaScript VI o6pa60TKV1 co6b1TVIH OT w,ellYKa Ha nepsoiii 3KpaHHOiii KHOnKe), HO nepeA 3Tl'1M AO/l>t<Hbl 6b1Tb BblnOflHeHbl see MVIKP03aAa4V1 (T.e. AO 

o6pa6oTKV1 06ew,aHV1H) 

KaK noKa3aHo Ha pIIc. 1 3. 9, nepecqeT aJieMeHTOB IIHTepcpeilca Be6-cTpaHHUhI MO

)l(eT npOII30HTH B npoMe)KYTKe Me)l(;:i;y ;:J;BYMR MaKpo3a;i;aqaMII TOJibKO B TOM cnyqae, ecJIII  B aTOM npoMe)l(YTKe OTCYTCTBYIOT MIIKpo3a;i;aqH. B ,a.aHHOM cnyqae cTpaHHUa 
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MO:JR:eT  6bITb  nepec<rnTaJ-Ia  B  npoMe)KyrKe  MeM;zy  BbIIlOJIHem1eM  OCHOBJ-IOro  KO,ll.a JavaScript  11  o6pa6oTKOM  co6bITl1JI  OT  meJiqKa  1-rn  nepsoii  3KpaHHOM  KHOnKe.  Ho nepecqer 'l-leJl'b3Jl BbIIlOJIHl1Tb cpa3y nocJie o6pa6oTKl1 co6bITl1.H OT meJI'!Ka Ha nepsoii 3KpaHHOM KHOUKe, IlOCKOJibKY np11op11TeT OT,ll.aeTC.H M11Kpo3a.n;aqaM 11, B .u.aHHOM c;ry

<Jae,  o6pa6oTKe o6eu(amrn. 

Tiepec<1eT  se6-cTpaI-IMQbl MO:JR:eT np01130MTl1  11  IlOCJie  BbHIOJIHeHl1.H  M11Kpo3a,L(a

LfM, Ho TOJibKO  s TOM cJiyt1ae, ecJI11  0TcyTcTsy10T .n:pyr11e  M11Kpo3a.n;aq11, oa<11.n:ar-o1u11e csoeii oqepe.n:11 Ha BhHIOJIHeH11e.  B .n;aHHOM npttMepe 6pay3ep cMo:JR:eT nepecq11TaTb se6-CTpaH11Qy cpa3y noc;1e  06pa60TK11 o6emamrn, HO  nepe.n: TeM,  KaK B  Ql1KJie OM11-

.n;aH11.H co6b1T11ii npo113oii.n;eT nepexo.n: K o6pa6oTKe co6h1T11.H OT meJI'IKa Ha BTopoti: 3KpaHHOH KHOUKe. 

CJie;zyeT,  o.n;Ha1<0,  11MeTh  s  s11;zy,  qTo Mm<po3a.u.aqe o6pa6oTKH ycneurno  pa3pemeHHoro  06emaH11.H  HHlJTO  He  MemaeT pa3MeCTl1Tb  B  oqepe.n:11  .n:pyr11e  M111<po3a.n;a

'IM,  H  BCeM  3THM  MHKpo3a.n;aqaM 6y.n;eT OT,LI.aH  np11op11TeT  nepe.n: 3a.n;aqeii  o6pa6oT

Kl1  co6bJTHJI  OT  ll(eJI'!Ka  Ha  BTopoii  3Kpam-IOM  KHOf!Ke.  Tip11  3TOM  CTpaI-111Qa 6y;�eT 

nepecq11Ta1-ia cHosa, a nepexo.n: K aa.n;aqe o6pa6oTKH co6hITH.H OT meJI'IKa Ha BTopoti: 3KpaHHOM  KHOUKe  npott30H,ll.e'l"  B  l(HKJie  OMH,ll.aHH.H  co6b!THM  TOJlbKO  llOCJie  Toro, Kai< onycTeeT oqepe.n;b M11Kpo3a.n;a11, ll03TOMY 6y.n;bTe  BHttMaTeJibHbr! 

A Tenepb,  Kor;�a  CTaJIO noHJITHO,  Ka1<11M o6pa30M cpyHKQHOHttpyeT I�ttKJI m1<tt.n;a

HHJ1  co6bJTHH ,  nepeii.n;eM  K HCCJie,ll.OBaHIUO oco6oii rpynnbI  co6bITHH,  Ha3bJBaeMOH 

Tai1MepaM11. 

1 3. 2 .  OenaAeHMe TaMMepaMM :  TaMM-ayTbl 

M M HTepeanb1 epeMeHM 

Tati:Mepb1 OTHOCJITCJI K Hepe.n;Ko 3;10ynoTpe6JrneMhIM 11  nJ1oxo noHtt:MaeMbIM .H3bI

KOBbIM  cpe.u.cTBaM JavaScript.  Ho  eCJIH  npaBHJlbHO  11CflOJib30BaTb  Tai1Mepbl,  OHH 

cnoco6HbI  y11r1mtt:Th  pa3pa60TKY  CJIOMHbIX  np11J10MeH11tt.  TaiiMepb1  no3BOJIJIIOT 

3a.n;epM11BaTb  BbHIOJIHeHtte cpparMe1na Ko.n;a,  no  KpaiiHeii  Mepe,  Ha onpe.n:eJieHHoe KOJl11'IeCTBO  Ml1JIJil1Ce1<yi-1.n;.  I1  3TOM  oco6eHHOCTblO  TattMepos  MOMHO  BOCfIOJib30-BaThC.H,  'IT06bi  pa3611Tb /J)Il1TeJibHble 3a.n;a<111  Ha 60J1ee  MeJIKl1e  11  He  3arpoMOM,ll.aTb l(l1KJI  0)K11,LI.aJ-111.H C06bITl1M,  I<OTOpblM He  fl03BOJI.HeT 6pay3epy BbIIlOJIHJITb nepec'leT 

3JieMeHTOB  11HTepcpeiica  se6-crpaHH[\bl,  'ITO  B  CBOJ-0 O'Iepe.n;b 3aMe,ll.JIJieT peaKQ11J-O 

se6-npttJIOMeHttJI. 

Ho npeM.n;e pacCMOTpttM cpyHKQ1111, c IlOMOlllbJ-0 KOTOpbIX MOMHO C03,ll.aBaTb TaM

Mepbl  tt  MaHttny;rnposaTb  11MH .  .ll:JI.H  co3.n;aH11.H Tai1Mepos  B  6pay3epe  npe.n:ocTaBJ1J1-J-OTC.H .n:sa MeTo.n;a,  setT imeout ( )  tt  set Interval ( ) ,  a ,ll.Jl.H c6poca (tt:J111 y.n;a;1eHtt.H) TaiiMepos  - eme  .n:sa  MeTo,n;a,  c l e a r T imeout ( )   11  clearinterval ( ) .  Bee  aT11 

MeTO,ll.bl  OTHOC.HTCJI  I(  o6'beKry window, npe,n;cTaBJI.HI-OllleMy  J'JI06aJibHblM  KOHTeKCT. 

Tio.u.o6Ho  QIU(JJY  0)KH,ll.aI-IH.H  co6b!THM, TattMepbl  onpe.n;eJIJIJ-OTCJI  He B  caMOM  Jl3bIKe JavaScript,  a  pea;m3yr-oTCJ1  B  cpe;(e  11cnoJ1H.HJ-OU�eii  cpe.n;bI  (HanpttMep,  B  6pay3epe, 

.n;ettCTByr-ollleM  Ha CTOpOHe KJIHeHTa,  11Jil1  Ha IlJiaTcpopMe Nodejs, ,LI.eMCTBYI-OllleH Ha cTopotte cepsepa) .  B Ta6J1.  1 3. l  nepe<rncJiettbI MeTO,ll.bI, npe.n;Ha3Ha<1ettHb1e ,ll.JIJI co3-

.n:a1-111.H 11  c6poca TattMepos. 
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Ta6m11.4a 1 3. 1 .  MeTOAbl MaH111nyn111posaH111S1 TaMMepaM111 B JavaScript (Bee OHi/i OTHOCSITCSI K rno6anbHOMY 061'eKyY window) 

MeTOA 

Cl>opMaT 

Om1caH11e 

setTirneout ( )  

id  =  setTirneout ( fn ,  delay) 

li1H1<1L1111111pyer raillMep, 3anycKat0LJ.11<1i/1 nepeJJ,a-saeMytO eMy cf>YHKL11<1t0  o6parnoro  Bbl30Ba  no 

"1CTe48Hllllll  yKa3aHHOro  speMeHl-1  3aJJ,8p;!<Klll. 

Bo3spaLJ.1aer yH111KaJTbHOe 3Ha4eH1<1e, n03BOJTS!IO

LJ.18e 111JJ,eHrncf>1-1u1-1posarb raillMep 

clearTirneout ( )   clearTimeout ( id) 

YJJ.aJTS!er (c6pacb1saer) raillMep, 1<1JJ,eHrn<t>1-1u1-1pyeMblill  nepeJJ,asaeMblM  3Ha4eH111eM, ecn1-1 raillMep ell.1e  He cpa6oran 

setinterval ( )  

id 

setinterval ( fn ,  delay)  li1HlllL\lll1<1pyer raillMep Ha nocTOS!HHblill 3anycK 

nepeJJ,asaeMoill cf>YHKL\111111  o6parnoro Bbl30Ba 

4epe3 yKa3aHHblill  lllHTepBaJT speMeHl-1 BnJTOTb JJ.O 

orMeHbl.  Bo3spaLJ.1aer yH1<1KaJTbHoe 3Ha4eH1-1e,  no-

3BOJTS!tOU1ee 1<1JJ.eHrncf>111u111posarb raillMep 

clearinterval ( )   clearinterval ( id) 

YJJ.anS!er (c6pacb1saer)  111HrepsaJTbHb1ill raillMep, 

111JJ,eHrncf>111u1-1pyeMb1ill  nepeJJ,asaeMblM 3Ha4eH1-1eM 

flepeq11cJieHHbie BbIIIIe MeTO.z:t:bI  TI03BOJUJIOT ycTaHaBJIHBaTb 11  c6paChIBaTb Tatt

Mepbl,  KOTOpbie  3anycKaIOTC5I O.z:t:HOKpaTHO HJIH  nep110,n:11qecK11  qepe3 yKa3aHHbie npoMe)KYTKH speMeH11. Ha npaKTHKe B 6oJibIIIHHCTBe 6pay3epos ,n:onycKaeTC51 c6pa

CbIBaTh o6a s11.n:a TattMepoB MeTo,n:oM clearTimeout ( )  HJIH cl ear Interval ( ) . Ho pa.n:11 51CHOCTl1 3Tl1 MeTO.z:t:bI peKOMeH.z:t:yeTC51 np11MemITb cornacoBaHHbIMH napaMH. 

np1r1Me"13Hlr1e 

04eHb sa>KHO nOHflTb, 4TO 3aAeP>KKa cpa6arb1 BaH11fl rai1Mepa He  rapaHrnpyerrn. 3ro B 3Ha4111TenbHOH creneHl'1 CBfl3aHO c  U,lll KflOM O>K1'1AaH lllfl  C06btrni1,  KaK nOflCHfleTCfl  B 

cneAyt0w,eM pa3Aene. 

1 3. 2 . 1 . 3anycK o6pa60TllMKOB TaMMepa B l.4MKJ1e O>KMA3HMSI C06b1TMM 

Pattee MbI no.n:po6tto 11cc11e.n:osaJI11 ,  qTo npo11cxo,n:11T np11 ttacTYTIJieH1111 co6bITHJI. 

Ho TattMepbI OTJrnqaIOTC51 OT CTaH,n:apTHbIX co6bITHH,  TI03TOMY paCCMOTPHM np11Mep,  aHaJior11qHbIH  npe,n:cTaBJieHHbIM pattee.  CooTBeTCTByIOillHH KO,n: np11Be,n:eH B 

JIHCTHHre 1 3.3. 

Jll.-tCTHHr 1 3.3. nceBAOKOA AnSI AeMOHCTpa1.4111111 np111Mepa c TaMM-ayYOM 

Ill lllHTepsanbHblM TaMMepOM 

<but t o n   id= " myButton " > < /button> 

<script> 

s etTimeout (function  timeoutHandle r ( ) { 

/ *   Ko�  oopaooTtnfKa  TaHM-aYTa ,  awnon�c� 

3aper11crpMposaTb raiiM-ayr, 

B  Teqe!Ufe  6  MC  * /  

MCTeKalO�Mii '!epe3 10 MC 

} I  1 0 ) ; 





426 
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set!nterval ( function  intervalHandler ( ) { 

3aperHCTPHPOBaTb 

/ *   Ko�  o6pa6oTqMKa  MHTepBaJJbHO�O  TaMMepa ,  BWnonH�CR 

HHrepean epeMeHH, 

B  TeqeHMe  8  MC  * /  

HCTeKatoU\HM �epe3 

} 

KalKAble 10 MC 

t 

1 0 )  ; 

canst  myBut ton  =  document . getElementBy i d ( " myButton" ) ; myBut ton . addEvent L i s t ener ( " c l ick" ,  funct ion  c l i c kHandle r ( )  { 

3aper11crp11poearb 

I *  Ko,[(  o6pa60T'-IvrKa  co6b1TvrR  OT  meJI'-IKa  KHorrKol1  MbIWvr , o6pa6oNHK co6b1-Bbll10JIHRIO!l(Jlll1cR  B  Te'-IeHvre  1 0   MC  * I  

TH� OT U1en�Ka Ha 

} )  ; 

3KpaHHOM KHOnKe 

/ *   Ko,[(,  Bbll10JIHRIO!l(vrl1cR  B  Te"eHvre  1 8   MC  * I 

< / s cript> 

B ,n:aHHOM npHMepe KO,n:a orrpe,n:em1eTCJI TOJibKO o,n:Ha KHOIIKa, HO Ha 3TOT pa3 perHCTpHpyK>TCJI TaIOKe ,n:Ba TaHMepa. Ilpe)J{,n:e BCero, perHcTpHpyeTCJI TaHMep TaHMaYTa, cpa6aThIBaIOIQHH qepe3 1 0  MC: setTimeout ( funct ion  t imeoutHandl er ( )  { 

/ *   Ko,[(  o6pa60T'-IV!Ka  Tal1M- ayTa,  Bbll10JIHR!Oll(Jl!HCR 

B  Te"eHvre  6  MC  * /  

} ,  1 0 ) ; 

,ll;JIJI o6pa60TI<H TaHM·ayTa HMeeTCJI cpy1m�HJI o6paTHOro  Bbl30Ba,  BbIIlOJIHeHHe KOTopoM: .ll:JIHTCJI 6 MC. ,ll;aJiee perHCTpttpyeTCJI HHTepBaJibHbIH TaHMep, cpa6aTbIBa

IOIQHH qepe3 Ka)K.lJ:bie 1 0  MC: 

s e t i nterva l ( funct ion  interval Handler ( )  { 

I *   Ko,[(  o6pa6oT'-IvrKa  vrHTepBaJibHOro  Tal1Mepa ,  BbmOJJHRIOmvrl1cR 

B  Te"eHvre  8  MC  * /  

} t  1 0 ) ; 

I1 B 3aBepmeHHe ,n:aHHOro npHMepa BbIIlOJIHJieTCJI 6JIOK Ko,n:a rrpH6JIH3HTeJibHO B 

Te•-IeHHe  1 8  MC. (Boo6pa3HTe, 'ITO Ha ero MeC're BbIIIOJIHJieTCJI CJIO)J{HhIH cpparMeHT 

KO,n:a.) 

A Terreph ,n:onycTHM ,  'ITO H B ,n:aHHOM cJiriae HaM rrpttxo1_i:ttTCJI HMeTh ,n:eJio c mycTpbIM l1  HeTeprreJIHBbIM IIOJib30BaTeJieM, KOTOpbIH m;eJIKaeT Ha 3KpaHHOH KHOIIKe Bcero  qepe3  6  MC nocJie  3anycKa  Ha  BhIIIOJIHeHtte  paccMaTpHBaeMoro  3,n:ecb  nptt

JimKeHHJI.  BpeMeHHaJI ,n:HarpaMMa BhIIIOJIHeHHJI ,n:aHHoro npttJio)J{eHHJI B Te'IeHHe 1 8  MC npe,n:CTaBJieHa Ha pHc.  1 3. 10. 

KaK  H  B  npe,n:hl.n:y!QHX  rrpttMepax,  B  nepBoiI 3a,n:aqe,  Haxo,n:JI:meiicJI  B  oqepe,n:H, BhIIIOJIHJieTCJI  ocHOBHOH 1<0,n: JavaScript.  B  xo,n:e  aToro  BhIIIOJIHeHHJI,  Ha  r<oTopoe yxo,n:HT  18 MC, npOHCXO.lJ:JIT CJie,n:yio:mtte Ba)J{Hbie co6bITHJI. 

1.  B  MOMeHT BpeMeI-m  0  MC 3anycKaeTCJI TaHMep  TaHM-aYTa  Ha  1 0  MC,  a TaIOKe HHTepBaJihHhIH TaiIMep, cpa6aThrna1o:mttM:  '-1epe3 Ka)J{.ll:hie  1 0  Mc. CcbIJIKH  Ha HHX coxpaHJIIOTCJI B 6pay3epe. 

2.  B MOMeHT BpeMeHH 6 MC BhmomrneTcJI :meJI'IOK KHOIIKOH MhIIIIH. 

3.  B  MOMeHT BpeMeHH  1 0  MC cpa6aTbIBaeT TaHMep TaHM-aYTa H  nepBbIH pa3 -

HHTepBaJibHbIH TaHMep. 
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ll(enYOK Ha 

06a ra�Mepa 

nepso� KHOnKe 

cpa6aTblBat0T 

MO)l(HO BblnonH•Tb 

nepecYeT aneMeHTOB 

•Hrep¢e�ca 

se6·cTpaH•L\bl 

8blnOflHeH•e OCHOBHOro KOAa JavaScript 

BpeMH 

0 

f) 

• 

8 

0 MC 

6 MC 

1 0 MC 

1 8 MC 

setTimeout ( . .  ,  1 0 ) ; 

3rn ra�Mepbl 

cpa6orat0nepe3 10 MC 

setinterval ( . .  ,  1 0 ) : 

0 04epeAb MaKpo3aAa4 4epe3 O MC 

8 Q4epeAb MaKpo3aAa4 4epea 10 MC 

1. HHTepnpe· 

1 .  llHTepnpe· 

2. Co6b1T•e OT 

1 .  HHrepnpe·  2. Co6b1rne  3. Co6hirne 


4. Co6blrne 

ntpoaaTb oc-


TKpoBaTb oc-

111en"lKa KHOfl-

ntposarb 

or men4Ka 

B CBfl3H 

B CBfl3H C HC· 

HOBHoil KOA JS 

HOBHOM KOA JS  KOVI MblWVI 

OCHOBHOM 

l(HOOKO� 

c HaCTynne-

Te4eHHeM 

KOAJS 

Mb/WH 

HHeM 

HHTepBall8 

raHM-ayra 

BpeMeHH 

nepBaH 3aAa4a -

Co6blrne OT Ulefl4Ka KHOnKo� 

Co6blrnH cpa6aTb1BaH•H o6o•x ra�Mepos noMelJlatOTCH 

BblnOflH8H•e OCHOBHOro KOAa JS 

MblW• noMelJlaeTCH B 04epeAb 

B 04epeAb B nopHAKe •x nocryneH•H 

PMC. 13.10. BpeMeHHG8 A1t1arpaMMa BblnOJlHeHl-18 n p1t1KJlaAHOi:i n porpaMMbl B Te4eH"1e 18 MC. nepsoi:i 3aAa4ei':i B AaHHbli':i MOMeHT 8 BJ18eTC8 BblnOJ1HeH1t1e OCHOBHOro KOAa JavaScript, Ha 4TO YXOA"1T 18 MC. 

B XOAe 3TOro BblnOJlHeHl-18 n po1t1CXOA8T ClleAYIOW,"1e co6b1T1t18 :  w,e1140K KHOnKOi:i MblWl-1, cpa6aTblBaH"1e rai:iMepa 1-1 1-1creYeH1-1e 1t1HTepsa11a speMeH1-1 

KaK BaM ).l;OJDKHO  6bITb  y)l(e  H3BeCTHO  H3  rrpe).l;bI).l;ymero  HCCJie).l;OBaHmI  QHKJia O)l(H).l;aHHJI co6bITHH, Ka)l(,ll;aJI 3a).l;aqa BCer).l;a BblllOJIH.HeTC.H ).l;O IlOJIHOro ee 3aBeprne

HH.H H He MO)l(eT 6bITb rrpepBaHa ).l;pyroii 3a).l;aqei1:. B CB.H3H c 3THM Bee BHOBb C03).l;aH

Hbie 3a).l;aqH pa3Mema10Tc.H B oqepe,11;H ,  r,11;e OHM TeprreJIHBO O)l(H).l;a10T cBoero qepe).l;a Ha o6pa60TKY. Kor).l;a IlOJib30BaTeJib meJIKaeT Ha aKpaHHOH KHOITKe qepe3 6 MC IlOCJie 3arrycKa paccMaTpi-rnaeMoro 3).l;ecb rrp11JIO)l(eH11.H, cooTBeTCTBy10rn;a.H 3a).l;aqa rroMeu�aeTc.H B oqepe).l;b 3a).l;aq. CJie).l;yeT HMeTb B BH)J;y, qTO o6a TaHMepa TaHM·ayra 11 HHTepBa

Jia BpeMeHH cpa6oTaJOT qepe3  1 0  MC IlOCJie HaqaJia BblllOJIHeHH.H rrporpaMMbI, 11 qTo IlOCJie  3TOro  rrepHO).l;a BpeMeHH COOTBeTCTByJOUJ;He  HM  3a).l;aq11 6y� IlOMern;eHbI B 

oqepe).l;b 3a).l;aq. Mbr eme BepHeMc.H K ,11;aHHOMY Borrpocy, a rroKa ).l;OCTaToqHo cKa3aTh, 

'ITO 3a).l;aq11 IlOMema10TC.H B oqepe).l;b B rrop5I).l;Ke perHCTpau;1111 11x o6pa60TTIHKOB co6hITHH:  rrepBbIM - 06pa60Tq11K co6hITHH rrp11 cpa6aTbIBaHHH TaHMepa TaMM-aYTa, BTOpbIM - 06pa60Tq11K co6b1Tl1H rrp11 cpa6aTbIBaHHH HHTepBMbHOro Tati:Mepa. 

HcXO).l;HbIH 6JIOK KO).l;a 3aBeprnaeT CBOe BblllOJIHeHHe qepe3  1 8  MC, a IlOCKOJibKY 

rrp11  aTOM  OTCYTCTBYJOT  MHKpo3a,11;aqH,  6pay3ep  MO)l(eT  cHoBa  rrepec•rnTaTb  aJie

MeHThI HHTep<f>eiica ne6-cTpaHHQbI H rrepei1TH KO  BTOpoMy ruary QHKJia 0)1(11,ll;aHH.H 

co6bITHH,  eCJIH  pa).l;H  rrpocTOTbI  OTJIO)l(HTb  Ha  BpeM.H  BorrpoCbI  xpoHOMeTpa)l(a. 

CocTO.HHHe oqepe).1;11 3a).l;aq B ).l;aHHhIH MOMeHT HarJIJI).l;HO rroKa3aHo Ha p11c. 1 3. 1 1 . 

CrrycT.H  1 8  MC, Kor,11;a BhIITOJIHeH11e  11cxo).l;Horo  6JioKa KO).l;a 6y).l;eT 3aneprueHo,  B 

oqepe,11;h Ha BhlllOJIHeHHe cTaB.HTC.H cJie).l;yJOm11e Tp11 6JioKa KO).l;a: 06pa60Tq11K co6br-
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qacm'b IV. HcCJteooemme 6pay3epoe 

nm  OT  meJI'IKa KHOIIKOH Mblllll1, 06pa60TtI11K co6bITlUI  OT  cpa6aTbIBaHl111 Tai1Mepa Tai1M-ayra  11 o6pa6oT'll1K co6b1T11JI OT rrepnoro cpa6aThIBaH11H 11HTepBaJibHoro TattMepa. 3To 03HaqaeT, 'ITO Ha'IHHaer BblIIOJIHJITbCJI 0)1(11,ll.aIOm11i1 CBOeH 011epe,11.11 

o6pa60T'll1K co6hITl1JI OT meJI111<a KHOIIKOH MbllllH (,11.JIJI HCHOCTl1 npe,11.noJIO)Kl1M, t{TO 

:no ,ll.Jll1TCJI  1 0  MC) .  Qqepe,11.HaJI npeMeHHGJl ,11.11arpaMMa BblIIOJIHemrn B ,11.aHI-IbIH MO

MeI-IT paccMaTp11naeMoro 3,11.ech np11JIO)KeI-111JI rrpe,11.cTaBJieHa Ha p11c.  1 3. 1 2. 

ll(enYOK 

06a ra�Mepa 

Ha KHOnKe 

cpa6aTblsa10r 

MO)l<HO BbrnonH�Tb 

nepeCY8T 3n8M8HTOB 

�Hrep¢e�ca 

rB86TpaH�l.(bl 

BbinOnHeH�e OCHOBHOro KOAa JavaScript 

BpeM� 

0 

f) 

• 

• 

0 MC 

6 MC 

1 0 MC 

1 8  MC 

• QyepeAb MaKp03M8Y Yepe3 18 MC 

1 .  Co6blTHe OT  2. Co6blrne 8 C8�3�  3. Co6blrne B CB�3� 

U\enYK3 KHOO-

c HacrynneH�eM 

C MCT8Y8HM8M 

KOH MblWil 

ra�M-ayra 

MHrepsana speMeH� 

PHC.  13.11. npV! cpa6aTblBaHV!V! ra�Mepos COOTBeTCTBy

IOW,V!e C06blTV!H pa3Mew,atOTCH B 04epeAV! 3aAa4 

B  OTJJWll1e OT <j>yHKQ11H  s et T imeout ( ) ,  TattMep KOTopoi1: cpa6aTbIBaeT JIHlllb o,11.11H pa3, Tai1:Mep, co3,11.aHHh1i1 <j>yHKQHei1: s e t i nt e rval ( ) , 6y,11.eT cpa6aTbIBaTh ,11.0 

Tex nop,  no1<a OH  He 6y,11.eT JIBHO  c6po111eH.  CJie,11.onaTeJibHO, np:116Jitt311TeJihHO 'Iepe3 20  MC  nocJie 3arryc1<a Ha BhIIIOJIHeH11e paccMaTpHnaeMoro 3,11.CCh rrpHJimKeHMJI, HHTepnaJihHhIH Tai1Mep cpa6oTaeT B 011epe,11.Hoi1: pa3. KaK rrpaBI·IJIO, :no rrpHB0,11.HT 

K co3,11.aH1110 Honoi1: 3a,11.a•rn 11 ee rroMemeH1110 n  011epe,11.h 3a,11.a'1. Ho Tenepb 3Toro He npo1130H,ll.eT, IlOTOMY 'ITO 3K3eMrrJIJIP 3a,ll.a'IH o6pa60TKI1 co6bITHJI B CBJI311 co cpa6a

Tb1BaH11eM mnepnaJibHOro Tai1:Mepa y)Ke Haxo,11.11TCJ1 B oqepe,11.11, 0)1(11,11.aJI cnoero BhInoJIHe1-1m1. TaK11M o6pa3oM, 6pay3ep ue PaJMeUJ,aem e aiwpeou 601t'bUle oouozo EJ'K3eM11Jlflpa o6pa6om'lf,U1Ca co6umwi e ceJt:JU co cpa6amueauueM uumepea;t'buozo mail.Mepa. 

BhIIlOJIHeH11e o6pa60T'll1Ka co6bITl1JI OT meJI'IKa KHOilKOH Mblll111 3anep111aeTCJI 11epe3 28 MC, nocJie qero 6pay3ep CHOBa MO)KeT rrepecq11TaTb Be6-crpa1mu;y, r rpe)l<,11.e 

'IeM QttKJI O)Kl1,1J.aH11.H co6b1T11i1: rrepei1:,11.eT K CJie,11.y10meMy 111ary,  r,11.e Bbmom-rnero1 3a

,11.a11a o6pa6oTKl1 co6bITl1.fl B  CBJI3H  c ttacryrrJICHHeM Tai1M-ayra.  Ho nepHeMcH  MbIC

JieHHO K Ha'IaJIY ,11.aHHOro np11Mepa, r,11.e ,11.JI.H ycTaHOBKl1 TattMepa TattM-ayra, KOTOpblH 

,11.0JI)KCH cpa6oTaTb qepe3  1 0  MC, BbJ3bIBaeTCJI CJie,11.y1ou�aJ1 <j>yttKQ11.H: setTimeout ( funct ion  t imeout Handl er ( )  { 

I *   Ko.n  o6pa6oTY:V!Ka  TaM:M-ayT a ,   BbmoJIHRKJII\Vli'rcR 

B  TeY:eHV!e  6  MC  * /  

} ,   1 0 ) ; 
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MolKHO BblnOnHHTb 

MolKHO BblnonHHTb 

nepec4eT 3neMeHTOB 

nepec4eT 3neMeHTOB 

HHrepcj:leiica ae6-cTpaHHl\bl 

HHTepcj:leiica ae6-cTpaHHl\bl 

'1HTepaanbHb1i1 

'1HTepaanbHblH  MolKHO ablnORHHTb  lt\HTepaanbHbli< 

Tai<Mep CHOBa 

rai1Mep CHOBa 

nepec4eT 

rai1Mep CHOBa 

cpa6oTan 

cpa6oran 

3neMeHTOB 

cpa6oran 

HHTepcj:leiica 

ae6-cTpaHHl\bl 

06paOOT4HK C06biTHff 

C06b1TH8 8 CBff3H 

l  Co6birne a CBff3H 

BbinOnHeHHe OCHOBHOfO 

OT U\8fl4Ka KHOnKOM 

c HacrynneHHeM 

c LilCTe4eHLiieM 

BpeMff 

KOAa JavaScript 

MblWH 

rai1M-ayra 

HHrepaana apeMSHH 

0  f) 

0 

e 

0 

1 8 MC 

20 MC 

28 MC 

30MC 

34MC 

40MC 

0 048P8Ab MaKp03<JAa4 4epe3 18 MC 

f) 04ep8Ab M8Kp03<JA84 48P83 20 MC 

1 .  Co6w-

2. Co6blrne  3. Co6blrne 

1 . Co6w-

2. Co6birne  3. Co6blrne 

1 . Co6wTMe 


2. Co6blrne 

me or 


8 CBff3H 

B CBff3H 

me OT 

8 CBff3M 

8 CB•3M 

B CSR3M 

8 C8ff3M 

111en4Kll 

c Hacryn-

C HCT848HH8M 

111en4Ka 

c Hacryn-

C MCT�eHLiteM 

c Hacryn

C MCT848HM8M 

KHOnKOK 

fleHM8M 

MHrepaana 

KHOnKOK 

neH�eM 

HHTepaana 

neHMeM 

MHrepsana 

MblWM 

Tai1M-ayra 

apeMeHM 

MblWM 

rai1M-ayra 

BP8M8HH 

T3KM-ayra 

speMeHM 

8b1nonH•eTc• 3<JAa4a o6pa6oTKH 

Cpa6aTblaaer HHrepsanbHbli1 rai1Mep, 

8blnonH•erc• Ja,!1a4a o6pa6oTKM 

C06blrn• OT U\efl4Ka KHOnKOi1 MblWM 

HO Hoaa• 3<JAa4a He coaaaeTc• , nocKOnbKY 

C06b1TM• B CBff3H 

s 04epe11H co6b1rni1 '{K.e HMeeTc• 

c HacrynneHHeM rai1M-ayra 

COOTBeTCTBYKJU\8• 3<JAa4a 

0 048P8Ab MaKp03aAa4 48pe3 30 MC 

e Q4epeAb M8Kp03<JA84 4epe3 34 MC 

0 04epeAb MaKpooaaa4 4epe3 40 MC 

1 .  Co6WTMe 

2. Co!iblrne 

1 . Co6wTMe 

1 .  Co6wTMe 


2. Co6blTMe 

B CBR3M 


8 C8ff3M 

B CBll3M 

B CBR3K 

B CBff3M 

c Hacryn-

C MCT848HM8M 

C MCTe4eHMeM 

c MCTe4eHMeM  C MCTe48HMeM 

neHMeM 

MHrepaana 

MHrepaana 

MHTepaana 

MHTepaana 

rai1M-ayra 

apeM8HM 

apeMeHK 

apeMeHM 

BpeM8HM 

Cpa6aTblaaeT MHTepaanbHbli< Tai1Mep, 

SbinOnH•eTc• 3<JAa4a  o6pa6oTrn co6b1TM• 

Ha aroT paa 3<JAa4a o6pa6oTKM 

HO HOBa• 3<JA848 He C03,!1aeTCR, nOCKOflbKY 

8 C8ff3H c HCTe4eHH8M HHrepaana apeMeHH 

C06blrnR 8 CBR3M c HCTe4eHHeM 

a 04epe11H co6blrni< ylKe MMeeTc• 

MHTepaana apeMeHM  noMell\8eTc• 

COOTBeTCTBYIOU\8ff 3<JA848 

8 04epe,!1b,  nOCKOflbKY 8 Hei< 

OTcyrcTsyeT cooTaeTCTBYKJU\8• 

3<JA848 

PHC. 13.12. EC/1"1 C06b1rne HacrynaeT B CBR3"1 c "1CTe4eH "1eM "1HTepsa11a speMeH"1 "1 CBR3aH HaR c H"1M 

3aAa4a y>Ke HaXOA"1TCR B 04epeA"1 O>K"1AaH"1R, TO HOBaR 3aAa4a He noMell.\aeTCR B 04epeAb "1 H"14ero He n po111cxOA"1T, KaK C/leAver 1113 cocTORH"1R 04epeAei:i Yepe3 20 111 30 MC noc11e 3anycKa np111Mepa np111-KllaAHOi:i n porpaMMbl Ha  Bbln0/1HeH"1e 

ilOCKOJlbK)' 3TO nepBa.51 3a,l(aqa B HaIIIeM npttJIO)KCHlillil,  Il03TOMY Hlil�ITO He MCIIIaeT npeti:IlOJIO)KllTb, qTo o6pa6oTqJilK co6hITll51 B CB513lil c llCTeqeHMeM TaHM-aYTa Haq

HeT BhIIlOJIH51TbC51  poBHO  qepe3  1 0  MC.  Ho, KaK cJieti:yeT tt3 pttc.  1 3. 1 2, BhIIlOJII-Ietttte 3Toro 06pa60Tq1ma ttaquttaeTC51 a)K qepe3 28 Mc ! 

l1MeHHO  no3TOMY cJieti:yeT  npo51BJI51Th oco6y10  ocTopo)KHOCTh,  YTBep)KtJ:aJI,  qTo TaiiMep  npeti:ocTaBJI51CT  B03MO)KI-IOCTb  acttHXpOHHO  3a,l(ep)KttBaTb  BbIIlOJIHCHHe cpparMeHTa KOt(a, no MCHbIIICH Mepe,  Ha onpeti:eJieHI-IOe KOJIJilqecTBO M llJIJillCCKYI-ItJ:

B cttny Oti:I-IonoToqttoro xapaKTepa JavaScript KOHTPOJIIO no;.:ui;aeTC51 TOJihKO MOMeHT 

noMe�eI-Itt51 B 0�1epeti:h 3ati:aqtt o6pa6oTKM co6bITM51 OT cpa6aTbIBaHtt51 TaiiMepa, HO 
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qacrn·b JV. HcCJ1.eiJoemiue 6pay3epoe 

He MOMeHT ee cpaKTH'leCKOrO BbIITOJIHeHmI!  VITaK, np051CHHB 3T)' He60JibllIYIO npo-6JieMy,  npo,a;OJI)KHM HCCJie,a;oBaHHe BbIITOJIHeHH51 OCTaJlbHOH  qaCTH  paccMaTpHBae

Moro npHJIO)KeHHR. 

Ha s1>mOJIHeH11e 3a,a;aq11 o6pa6oTKH co6hITH51 B CB513H c HacrynJieH11eM TattM-ayra yxo,a;HT 6 MC, noaTOMY oHa ,1l;OJI)l(Ha 3asepllIHT1>ca <Iepe3 34 MC nocJie 3anycKa ,a;aHHoro npm1o)KeHH5I Ha BbHIOJIHeHHe.  B Te<IeHHe aToro nep110,11;a speMeHH, Kor,a;a ttacTynaeT MOMeHT speMeJIH 30 MC , B oqepe,a;HOH pa3 cpa6oTaeT HHTepBaJibHbIH TattMep, noCKOJlbI<Y ero cpa6aThIBaHHe 3aflJiaHHpoBaHO qepe3 Ka)l(,[l;ble  1 0  MC. l1 Ha aTOT pa3 

HHIClKaR ,a;onoJIHHTeJibHa51 3a,a;aqa B oqepe,a;b He noMem;aeTC51, noCKOJibKY COOTBeT

CTBYIOlll;aR 3a,11;a<1a o6pa6oTKH co61>ITH5I B CB513H c HcTe'leHHeM HHTepsaJia speMe1-m y)Ke Q)KH,[l;aeT CBoeH: oqepe,11;11 Ha BblilOJIHeHHe.  B MOMeHT BpeMeHH 34 MC,  KOr,a;a 3aseprnaeTC51 BblilOJIHeHHe o6pa6oT'IHKa co6bITH51 B CB513H c  HCTe'leHHeM TaHM-ayra, y 6pay3epa CHOBa Il051BJI51eTC51 B03MO)KHOCTb nepec<rnTaTb Be6-cTpaHHU,y H nepettTH 

K CJie,a;yIOm:eMY lllary U,HKJia 0)KH,1l;aHH51 co6bITHH. 

11,  HaKOHeu,, o6pa6oT'IHK co6blTH51 B CB513H c HCTe'leHHeM HHTepsa;1a speMeHH 

Ha'IHHaeT CBOe BhlilOJIHeHHe B MOMeHT speMeHH 34 MC, T.e. qepe3 24 MC noc:rieMOMeH

Ta speMeHH 1 0  MC, KOf,1l;a OH 6hIJI cf>aKTH'leCKH noMem;eH B O'Iepe,a;h co6bITHH. l1 aTO 

JIHIIII-IHH pa3 no,a;qepKHBaeT,  'ITO BeJIH'IHHa 3a,a;ep)KKH, nepe,a;asaeMa51 B  KaqecTBe apryMeHTa np11 BhI30Be <f>YI-IKU.Htt  set Timeout ( fn ,  del a y )   11  s e t i nt erval ( fn , delay ) ,  o6o3HaqaeT TOJibKO 3a,a;ep)KKY,  nocne  KOTopoH: cooTBeTcTsyrom:aa 3a,11;aqa noMem;aeTC51 B oqepe,a;b, a He KOHKpeTHbIH MOMeHT ee BblilOJIHeHH51. 

BbmOJIHeHHe KO,[l;a o6pa60T'IHKa co6bITH51 B CB513H c HCTe'leHHeM HHTepBaJia spe

MeHH ,1l;JIHTC51 8 MC, noaTOMY B xo,a;e ero BbIITOJIHeHH51 HCTeKaeT em;e O,[l;HH HHTepsan speMeHH B MOMeHT 40 MC. Ho Ha aTOT pa3 B oqepe,a;b 3a,11;aq HaKoHeu,-To noMem;aeTC51 

HOBaR 3a,a;aqa,  noCKOJibKY o6pa60T'IHK co6bITH51 B CB513H c HCTe'leHHeM HI-ITepsa;1a speMeHH BhHIOJIHReTca, a He O)KH,11;aeT csoeH: oqepe;.1;11.  IlocJie aToro BbmOJIHe1-n1e 

,a;ammro npHJIO)KeHHR npo,a;OJI)KaeTc51, KaK noKa3aHo Ha p11c. 1 3. 1 3. TaKHM o6pa30M, MOlKHO Bb1nonH11Tb nepec4eT 

aneMeHTOB 

MOlKHO BblnOnHl1Tb 

MOlKHO Bb1nonH11Tb 

11Hrep<)>eHca 

nepec4er aneMeHTOB 

nepec4er aneMeHTOB 

MolKHO Bb1nonH11Tb 

se6-crpaHl1l\bl  11Hrep<)>eHca se6-crpaHl1l\bl 

11Hrep<)>eHca se6-crpaHl1l\bl 

nepec4eT 

aneMeHTOB 

V1HrepsanbHblH 

V1HrepsanbHblH 

l1Hrep<)>eHca 

V1HrepsanbHblH raHMep 

TaHMep CHOBa 

Ta�Mep CHOBa 

6  c  p 

CHOBa cpa6oran 

"' -'["""" 

cpa6oran 

cpa6oran 

Co6blrne s csRa11 

Co6blrne e CBR3H 

C06bln18  B CBR311 

Co6blrne e C8R311 

Co6blrne B CBR311 

C 11CTe48H11eM 

c HCT84eH.11eM 

C 11CTe48Hl18M 

C 11CT848Hl18M 

C 11CTe48Hl1eM 

11ttrepeana epeMett11  11ttrepeana epeMett11  11ttrepeana epeMeH11 

11ttrepeana epeMeH11 

11HTepeana BpeMeHl1  BpeMR 

0 

• 

•  e 

•  • 

42MC 

50MC 

58 MC 

60MC 

68 MC 

70MC 

P11c.  13.13.  BcneACTBHe  3aAep>KeK,  o6yC/lOB/leHH blX  o6pa6oTKOH  C06blTHH  OT  U\efl4KOB  KHOnKOH 

MblWH, Ill  Hacryn/leHHfl TaHM-ayra, o6pa6oTKa C06blTHH OT HHTepsa/lbHOro Tai1Mepa npoHCXOAHT He 4epe3 Ka>KAble 10 MC, a c HeKOTOPblM 3ana3AblBaHHeM 
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ycTaHOBKa 3Mep)KK11  Ha  10 MC  rrp11  Bbl30Be cpyHKQ1111  set i nterval ( )  COBCeM He 03Ha•rneT,  lJ:TO  ,a;aHHbIH o6pa6oTqHK co6hIT11.H 6y,a;eT  BbIIIOJIH.HTbC.H qepe3 KaJK,ll;hie 1 0  MC. Harrp11Mep, 06pa60Tq11K11 co6hITHH OT HHTepBaJihHoro TaH:Mepa Moryr 3arry

CKaThC.H O,z:t;HH 3a ,a;pyr11M, KaK :no 11 rrpo11cxo,a;11T B rrep110,a; Me)l(,z:t;y MOMe1:-1TaM11 Bpe

MeH11 42 11 50 Mc, nocKOJihKY cooTBeTCTBYIOUIHe 3a,z:i;aq11 Y*e 6hrn11 pa3MeUieHhI B oqepe,a;11, a rrpo,z:t;OJI)l(HTeJibHOCTb BblIIOJIHeHH.H OT,z:t;eJihHhIX 3Ma'I MO)l(eT Bapb11poBaTbC.H. 

HaKoHeu, qepe3 50 MC rrocJie 3arrycKa ,a;aHHoro rrp11J1mKeH11.H Ha BhIIIOJ1HeH11e c11-ryau11.H HopMaJI113yeTc.H,  11 o6pa6oTKa co6h1T11H: B CB.H3H c 11cTeqeH11eM HHTepBaJia speMeH11 npo11cxo,a;11T qepe3 Ka)I<,z:t;hie 10 Mc.  113 ,a;aHHoro rrp11Mepa MO)l(HO c,a;eJiaTh CJie,a;yIOUIHH Ba)I<Hb!H Bb!BO,z:t;:  B QHKJie 0)1(11,z:t;aHH.H co6hIT11H O,z:t;HOBpeMeHI-10 MO)l(HO 

o6pa6oTaTb TOJibKO O,z:t;HO co6hITHe, BhIIIOJIHHB ,a;o KOHQa COOTBeTCTBYIOlllYIO 3a,z:t;a'Iy. 

11 HeT HHKaKOH rapaHnm, qTo o6pa60T'I11K11 co6bIT11H rrp11 cpa6aThIBaH1111 TaHMepos 6y.a:yr BhirIOJIH.HThC.H 11MeHHO Tor,a;a, Kor,a;a :no npe,a;rroJiaraeTc.H. 11 3To oco6em-IO 

cnpase,z:t;JIHBO ,z:t;JI.H o6pa6oTqHKOB co6bITHH B CB.H311 c  HCTeqeHHeM HHTepsa;1a spe

MeHH. KaK 6bIJIO rroKa3aHo s ,a;aHHOM rrp11Mepe, o6paTHbie BhI30BhI BhIIIOJIH.HJIHCh B MOMeHTbl speMeI-111  34, 42, 50, 60 H  70 MC,  XOT.H Ol-111 11 6hIJI11 3arrJ1aH11posaHhl B 

MOMeHThI speMeH11 10, 20, 30, 40, 50, 60 11 70 MC. B ,a;aHHOM rnyqae rro xo,a;y BhIIIOJI

HeHHH Harnett: nporpaMMbl 61>IJIH IIOJIHOCTbIO yrpaqeHhl ,z:t;Ba co6hIT11.H OT HHTepBaJib

HOro TaHMepa, a o6pa6ort.111K11 HeKOTOpbIX co6hITHH 6bIJI11 BbIIIOJIHeHbl He Tor,a;a, Kor,a;a 3TO npe,a;noJ1araJ10Ch. 

KaK  s11,a;11Te,  pa6oTa  c  HHTepsaJihHhlM TaH:MepoM  Tpe6yeT  oco6oro  no,a;xo,a;a, OTJIH'IHOro OT Toro,  KOTOpbIH  np11MeHaeTC5I  npH  pa6oTe c  TaHMepoM TaHM-ayra. 

PaccMoTpttM 3TOT no,a;xo,a; 60;1ee no,a;po6Ho. 

Ornwuu1 T3MM·ayroB OT HHTepeanoB BpeMeHH 

Ha nepBblH B3Dl51,z:t;,  HHTepBaJI speMeHH MO)l(eT 110Ka3aTbC.H 110XO)K11M Ha TaHMayr, KOTOpbIH nep110,a;11qecK11 110BTOp.HeTC.H. Ho HX OTJIHqllJI 60J1ee rny60K11e. l.fro6hI HarJI.Hj(HO noKa3aTb OTJI11q1151 B ycTaHOBKe HHTepsaJia speMeHH 11 TaHM-ayra, pacCMO

TPHM cJie,z:t;yIOUIHH np11Mep Ko,a;a: 

setT imeout ( funct ion  repeatMe ( )  { 

YcraHOBHTb rai-iM-ayr, 

/ *   �nMHHbll  6noK  KO�a  . 

. 

. 

* /  

KOTOpbtH 6yAeT OOBTOPHO 

setT imeout ( repeatMe ,  1 0 ) ; 

aKTHBH3HpOBaTbCR �epe3 

} ,  1 0 ) ; 

KalKAbte 10 MC 

set i nterva l (  ( )   => 

YcraHOBl1Tb HHTepBallbHblH 

/ *   �nMHHbill  6nOK  KO�a 

. 

. . 

* /  

TaHMep, KOTOpblM 6yAeT 

} ,  1 0 ) ; 

cpa6arbtBarb �epe3 10 MC 

06a npnse,a;eI-IHbIX BbIIIle cpparMeHTa KO,z:t;a  Moryr noKa3aTbC.H cpym<L(HOHaJibHO 

3KBHBaJieHTHhIMH, HO Ha caMOM ,a;eJie OHM TaKOBhIMH He asJrnIOTC.H.  B  qacTHOCTH, 1<0,11; cpym<u1111 setTimeout ( )  6y,a;eT scer,a;a BhIIIOJIHHThC.H c 3a,a;ep)l(KOH He MeH1>rne 10  MC llOCJie  BbII10JIHeHH.H  npet\hI,z:t;yUiero  o6paTHoro  Bbl30Ba  (B  3aBHC11MOCTH  OT 

COCT05IH1151 oqepe,a;11 co6bIT11H 3Ta 3a,a;ep)l(Ka MO)l(eT 6h1Tb 60Jihlile, HO Hm<Or,a;a He MeH1>rne) .  A Ko.a;, nepe,a;asaeMhIH cpyHKu1111 set Interval ( ) , 6yt�eT no B03MO)l(HOCTH 

3arryc1<aTbC5I  qepe3 KaJK,ll;hie  10  MC, He3aBHC11MO  OT Toro,  I<Or,a;a HMeHI-10 6hIJia BbI

IlOJIHeHa IlOCJie,z:t;H.H.H cpyHKQH.H o6paTHOro Bbl30Ba. 11,  KaK 6bIJIO IlOKa3aHo B npe,z:t;bl-
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Lfa.cm'b N.  Hcc;ieiJoea.uue 6pa.y3epoe 

,z:i;�eM npHMepe, ¢YHKQHH o6pa60TKH co6hlTHH OT HHTepBa.TlbHOro Tai1Mepa MOryT 

3anycKaTbOI ,z:i;pyr 3a ,z:i;pyroM He3aBHCHMO OT BeJrM''-IMHbl 3a,z:i;ep)l(KH. 

KaK  Mhi  y)l(e  3HaeM,  To•rnoe  BpeMJI  3anycKa  ¢YHKQHH  o6paTHoro  Bbl30Ba ,z:i;;rJI TaHM-aYTOB  no  HCTeqeHHH BpeMeHH 3�ep)KKH  He  rapaHTttpyeTCJI . .ll:pyrHMH CJrOBa

MH,  OHH  He 6y,z:i;yT 3anycKaTbCJI  qepe3  Ka)f(,ll;ble  1 0  MC, KaK 3TO  npoHCXO,ll;HT B  c;ryqae m-ITepBa.TlbHbIX TaHMepoB,  a  TOJrbKO  n;ra1mpoBaTb  ce6JI  K  3anycKy  c  3a,z:i;ep)l(KOH  1 0  

MC noc;re Toro, KaK 6y,z:i;eT Bbl3BaHa ¢YHKIJ,HJI o6panmro BbI30Ba. 

Bee aTo  oqeHb  Ba)f(HO  3HaTb.  B  qacTHOCTM,  3Ha.JI,  KaKMM  o6pa30M  HHTepnpeTa

TOP JavaScript  o6pa6aThrnaeT  ac11HxpoHHhlH  Ko,z:i;,  oco6eHHO  np11  6oJrblllOM  KOJrMqecTBe  aCHHXpOHHbIX co6bITHH ,  KOTOpbie  06b1qHo npoHCXO,ll;JIT Ha THilHqHOH Be6-CTpaHHIJ,e,  MO)l(HO  3aJJO)l(HTb  npO'-IHOe  OCHOBaHHe  ,ll,JIJI  rpaMOTHOro  Han11ca1-m.H 

cpparMeHTOB npHKJr�Horo KO,ll;a. 

A Tenepb, pa306paBI1111Cb B oco6eHHOCTJIX pa6oTbl TaiiMepoB 11 IJ,HKJra O)l(H,ll;aHHJI co6bITHH, BbIJICHHM, '-JeM no;ryqeHHbie 0 HHX 3HaHHJI MOryT 1-IaM IlOMO'lb B npeo,z:i;o;re

HHH HeKOTOpbIX npenJITCTBHH, CBJI3aHHbIX c npOH3BO,ll;HTeJrbHOCTbIO. 

1 3. 2 . 2 .  npeOAOneHMe TPYAHOCTeM aarpaTHOM 

o6pa60TK1r1 Bbl�McneHMM 

BepoJITHO,  caMbIM  Tpy,z:i;HbIM  ,z:i;;rJI  npeo,z:i;o;reHHJI  cKpb1TbIM  npenJITCTBHeM  np11 

pa3pa6oTKe CJrQ)KHOro npHJrmKeHHJI Ha JavaScript JIBJrJieTCJI O,ll;HOnOTO'IHbIH xapaK

Tep  nporpaMMttpoBaHHJI  Ha aToM  JI3bIKe.  Bc;re,z:i;cTBHe  aToro  B3aHMo,z:i;ei1cTBHe  BbInoJrHJieMoro  KO,z:i;a JavaScript  c  noJrb30BaTeJieM  B  JJY'IllleM  e;ryqae  3aMe)J;JIJieTe.H,  a  B 

xy,z:i;meM - K0,11; B0061IJe nepecTaeT pearHpOB3.Tb Ha ,z:i;eiieTBHJI nOJJb30BaTeJrn. B HTOre 6paY3ep 3aBHeaeT H Bee o6HOBJieHI1Jl BOenpoH3BO,ll;HMOH CTpaHHIJ,bl 3a,z:i;ep)l(HBaIOTeJI Ha BpeMJI BbIIlOJIHeHHJI 1<0,z:i;aJavaScript. 

B e11;ry aToro o6eTOJITeJibeTBa pa3,z:i;eJieH11e Beex eJIO)I<HhIX onepau:11i1 npo,z:i;oJI)l(H

TeJJhHOeTbIO 6oJiee HeeKOJibKHX eoTeH MHJIJrneeKyH,z:i; Ha nOMaio1IJHeeJI ynpaBJJeHmO 

qacTH  eTaHOBHTe.H  HaeylIJHOH  noTpe6HoeTbIO.  KpoMe  Toro,  6oJJblIIHHeTBO  6pay3epoB  BbIBO,ll;JIT ,ll;HaJIOrOBOe  OKHO, npe,z:i;ynpe)l(,ll;aI01IJee  nOJJb30BaTeJIJI,  '-ITO  eu:eHapHH 

nepeeTaJI  pear11poBaTb, eeJIH OH BbIIlOJIHJlJreJI 6e30eTaHOBO'-IHO He Mettee 5 eeI<YH.11:, Toma  KaK  ,z:i;pyr11e  6pay3epb1  6e3  BeJIKHx  npe,z:i;ynpe)l(,z:i;e1-mi1  y,z:i;aJIJIIOT JJI06h1e  eu,eHap1111,  BbIIlOJIHJIIOIIJHee.H 60JrhUie 5 eeKYH,11;. 

Kor,z:i;a  po.a;HJI  BeTpeqaeTeJI  no  KaK0My-1·m6y,z:i;h  noBo.a;y,  cpe.a;H  co6paB11111xcJI  Hepe,z:i;Ko  Haxo.a;HTCJI  oco6eHHO  pa3roBop'IHBhIH  po.a;cTBeHHHK,  KOTOpbIH  6e3 yMoJIK)' 

paccKa3bIBaeT BCeM  o,z:i;HH H Te )Ke ceMeHHhie 11eTop1111.  I1 ecJJH  KT0-1-m6y,z:i;h He ocTa

HOBHT ero H He BBepHeT BOBpeMJI CJrOBe'-JKO, TO 061IJHH pa3rOBOp nepecTaHeT 6bITb npHJITHhlM MJI Bcex,  pa3yMeeTCJI,  KpOMe  3TOI'O  eJJOBOOXOTJIHBOro  po,z:i;cTBeHHHKa. 

AHaJior11•u1aJI  c11ryau,HJI  B03HHKaeT  H  c  Ko,z:i;oM,  BhinoJIHeHHe  KOToporo  3aHHMaeT 

Bee OTBe,z:i;emme BpeMJI, B pe3)'JrhTaTe qero HHTepcpdic np11;rmKeHHJI cJJa6o pear11pyeT ua .a;eiicrBHJI noJib30BaTeJIJI, '-ITO, ecTeCTBeHHO, HHI<y.a;a He ro,z:i;HTCJI. TeM He Meuee He HCKJrIO'-JeHbl H TaKHe c11ryau,1111, B KOTOpbIX npHXO,ll;HTCJI o6pa6aThIBaTb 60Jibllll1e MaCCHBbl ,z:i;aI-IHbIX,  KaK,  HanpHMep,  npH MaHHil)'JIHpoBaHHH  TblCJI'laMH  aJieMeHTOB 

Mo,z:i;e1m DOM. 
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I1 B TIO,ll;06HhIX CJIY'-l<UIX oco6eHHO IlOJie3HhIMl1 OKa3bIBaIOTCJI TaHMepb!. Be,ll;h OHl1 

crroco6Hhl 3<P<PeKTHBHO 3a,ll;ep)l(11BaTh BhIOOJIHeHHe <PparMeHTa KO,ll;a javaScript ,ll;O 

6oJiee IlO,ll;XO,ll;Jlll\ero MOMeHTa, a TaIOKe pa3611BaTh OT,ll;eJihHhie <PparMeHThl K0,11,a Ha MeJIKHe  '-JaCrH, BhIOOJIHeHHe KOTOphIX  He ,11,0JI)l(HO rrpttBeCTH  I< 3an11caHIIIO 6paY3epa. TipIIHIIMa.51 nee 3TO BO BHl1Ma1-me,  MO)l(HO npeo6pa30BaTh HHTeHCHBHO BhIOOJI

HJIIOII1HeCJI U:IIKJihl H Bhl'IlICJIHTeJlhHhie onepau:II11 B pn,11, He 6JIOI<Hpyiomwx 6pay3ep 3a,ll;at.J.  B 1<at.JeCTBe rrpttMepa paccM0Tp11M K0,11, 113 Jil1CTl1Hra  1 3.4, r,11,e  BhIIlOJIHeH11e 3a,11,at.J11, cKopee scero, 3ai1:MeT HeMaJIO npeMe1-rn. 

n111cT111Hr 1 3.4. An111TenbHO BbmonHHI01.J.48SICSI 38Aa'fa 

l 

C03A3Tb 20 TblC. 

Haiir11 3neMeHT pa3MerKll <tbody>, 

crpoK. 3ro 

<table><tbody>< /tbody>< / table> 

AnR Koroporo npeAnonaraercR 

MO>KHO Ha3ear�  <script> 

C03A3Tb 6onbwoe Kon11'!ecreo crpoK 

cepbe3HOll 

"Harpy3Koii" 

const  tbody  =  document . querySe l ector ( " tbody" ) ; for  ( let  i 

0 ;   i  <  2 0 0 0 0 ;   i + + )   { 

const  t r   =  document . createElement ( " t r " ) ; ...,.__  C03AaTb OTAenbHYIO 

f 

l 

- o . 

6 . 

)  { 

crpoKy 

or  ( et  t  -

' t  < 

' t + +  

wecrb R'leeK 

const  td  =  document . createElement ( " t d " ) ; Ha crpoKy 

td . appendCh i l d ( document . createTextNode ( i   +  " , "  +  t ) ) ; c reKCTOBblM 

tr . appendChi l d ( td ) ; 

Y3nOM B K3>KAOH 

tbody . appendChi l d  ( t r )  ;  4-�, " Ao6ae11rb HOBYIO crpoKy K ee POAllrenbcKoMy 3neMeHry 

< / s cript> 

B ,11,aHHOM np11Mepe KO,ll;a reHep11pyeTrn s o6meM 240 ThIC. Y3JIOB MO,ll;eJI11 DOM, C03,ll;aIOUil1X Ta6JIHU:Y c 6oJihllll1M '-IHCJIOM 51qee1<. 3To HeBepoJITHO 3aTpaTHa51 no BhI1.Jl1CJieHl1JIM onepau:11n, KOTOpa.51, cI<opee scero, rrp11ne,11,cr K 3an11caH11IO 6pay3epa 11 

npen.HTCTBOBaH1110 ttopMaJihHOMY B3aIIMO,ll;ettcTBHIO ero c rroJih30BaTeJieM. Ee MOJK

HO  cpaBI-IHTh co CJIOBOOXOTJIHBbIM po,11,CTBCI-IHl1KOM, KOToporo TOJihKO H CJihIUIHO B 

o6meM pa3ronope Ha ceMei1:HoM Meponp115IT1111. 

B no,ll;o6Hoi1 c11ryau:1111 Tpe6yerrn: KaI<HM-TO o6pa30M 3acTaBHTh pa3rosop'-rnsoro po,ll;CTBCHHl1Ka 3aMOJit.JaTh Ha HeI<OTopoe npeM.H, lJT06hJ ,[(aTb .l(pyr11M pO,ll;CTBCHHH

I<aM B03M0)1(H0CTh IlO,ll;I<JIIOt.Jl1TbCJI K pa3rOBopy.  Tio aHaJIOfHM B KO,[( BBO,ll,5ITC51 TaH

MCphI, '-IT06hl npepBaTb BbIOOJIHeHIIe ,ll;JIHTCJibHOtt 3a,D;at.Jl1, KaK ,ll;CMOHCTp11pyeTC5I B 

rrp11Mepe KO,ll;a 113 Jil1CTl1Hra 1 3.5. 

n111cT111Hr 1 3.5. npepblB8Hllle AJllllTenbHOM 38A8'flll C nOMOl.J.4blO TaMMepa cons t  rowCount  =  2 0 0 0 0  ; · 

n0Aroroe11rb 11cXOAHb1e AaHHb1e 

const  divideinto  =  4 ; 

const  chunkS i ze  =  rowCoun t / di vi deinto ; 

l e t   iterat ion  =  O ; 

const  table  =  document . getElementsByTagName ( " tbody " )  ( 0 ) ; setT imeout ( funct i on  generateRows ( )  { 

const  base 

chunkSi ze  *  iteration;  ._  npoAon>KMTb Bb1'!1tcneH11e c npe>KHero Mecra for  ( let  i 

0 ;   i  <  chunkS i z e ;   i + + )   { 

const  t r  

document . creat eElement ( " t r " ) ; 
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Ifacmb IV. 11cC1teooeauue 6paysepoe 

for  ( le t   t  =  0 ;   t  <  6 ;   t + + )   { 

const  td  =  document . createE l ement ( " t d" ) ; td . appendCh i l d ( 

document . createTextNode ( ( i  + base )  +  " , "  +  t  + 

" , " + i t e rat ion) ) ; 

t r . appendChi l d ( td ) ; 

t ab l e . appendChi l d ( t r ) ; 

i t e rat i on+ + ; 

i f   ( it e ra t i on  <  divide i nt o )  

yKa3aTb, '!TO C/leAYIOIJ.lllH war L\MK/la C/leAyeT 

setT imeout ( generateRows ,  0 ) ; 

Bbln011HMTb "KaK MO>KHO CKOpee", HO noc11e 

} 

o6HOB11eHMA nOl1b30BaTe/1bCKOro MHTep4>eiica 

,  0 ) ; 

B .n:attHOM npttMepe BH/l:OH3MetteHHoro  Ko.n:a  MHTeJibHaJI  onepaQHJI pa36HTa  Ha qeThipe 6oJiee MeJII<He onepaQHH, B KillK/l:OH HX KOTOpbIX co311:aeTC5I CB051 /l:OJI51 Y3JIOB 

Mo.n:e;m DOM. 3TH onepaQHH c HaMttoro MeHhlllei1 sepoRTHOCThIO npttse�YT K npepbrna1-1mo ttopMaJihHOH pa6oThI 6paY3epa, KaK noKa3atto 1-1a pttc.  1 3. 14. 

MO>KHO sblnonHHTb 

)J,mnenbHaR 3aAaYa, 6noK;,pyt0w,aR o6HosneH'1e 

MOll<HO BbtnonHMTb 

nepecYeT 

nonb3osarenbcKoro '1HTepcpe�ca, noKa He 6YAYT 

nepecYeT 

3neMeHTOB 

C03AaHbl see  240 TblC. y3nos 

3neMeHTOB 

MH1ep¢eHca 

r

MHrep¢eHca 

r

se6-C aHML\bl 

\ 

se6-C aHML\bl 

BbmonHeHMe KOAa JavaScript (C03AaHMe 240 TbtC. y3nos) 

BpeM� 

Pa36111eH111e AJ1HTel1bHOi.1 3aAa'IH 

Ha MellKHe 'laCTH c nOMOLl.lbfO rai.1Mepos 

MOll<HO BblnOnHMTb 

MOll<HO BbtnOflHMTb 

Moll<HO BblnonHMTb 

Moll<HO sblnonHMTb 

MOll<HO BblnonHMTb 

nepecYeT 

nepecYer 

nepecYeT 

nepecYeT 

nepecYeT 

sneMeHTOB 

sneMeHTOB 

aneMeHTOB 

aneMeHTOB 

sneMeHTOB 

MHrnp¢eHca 

HHTep¢e�ca 

MH1ep¢e�ca 

MHTep¢eHca 

MHrep¢e�ca 

se6-c1paHHL\bl 

se6-crpaHHL\bl 

se6-crpaHHL\bl 

se6-crpaHML\bt 

se6-crpaHML\bl 

l 

l 

l 

l 

! 

C03AaTb 

C03A3Tb 

C03A3Tb 

C03A3Tb 

60 TblC.  y3fl0B 

60 TblC. Y3fl0B 

60 TblC. ysnos 

60 TblC. Y3flOB 

BpeM� 

An111re11bHa11 3aAa'la pa36111 \ 

1a Ha 'leTbtpe 6onee Me11K111e 3aAa'IH. 3ro 

n03BOl1!1eT aocnpOH3BOAHTb CTpaHH�Y B npoMe>KyTKe Me>KAy 3aAa'laMH, HCKlltO'la!I 6110KHpoaaH111e nOl1b30BaTel1bCKOro HHTep<l>ei.1ca P111c.  13.14.  Pa36111eH111e AfllilTen bHblX 3aAa4  Ha 6onee MenK111e 3aAa4VI,  He c10nopRw,111e  LJ,VIK/1 

O>KVIA3HVIR co6blTVli1, c noMOW,blQ rai1Mepos 
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PaccMaTp1rnaeMhIH 3,a;ech KO)J.  opraHM30BaH TaKMM o6pa3oM, tITO 3Ha<JeHM.H ,a;aH

HhIX, ynpaBJI.HIOII.\HX Bceii onepaQHeii, 3an11caHhl B JierKO 113MeH.HeMhIX nepeMe:HI-IblX 

(rowCount , di vide i nt o  11  chun kS i z e )  Ha TOT cnyqaii,  ecntt noTpe6yeT01 pa36HTb onepaQmo,  CK(l)l(eM, Ha ,a;ec.HTb qacTeii,  a He Ha <JeThipe. 

KpoMe  Toro,  )J.JI.H  OTCJie)KHBaHHH Toro  Mecra,  Ha  KOTopoM  6hrna ocTaHOBJieHa npe)J.bI)J.Yll\aH cra)J.HH  BhP-IHCJieHHH, Tpe6yeTCH BhinOJIHHTb HeKOTOphle MaTeMaTttqecKtte  pac<JeThl  (ba s e  =  chun kS i z e   *  i t er a t i on ) .  A  c11e,a;y1011\a.H  CTa)J.ttH  Bhl

'IHCJieHttii  nJiaHttpyeTCH  aBTOMaTtt'leCKH  )J.O  Tex  nop,  noI<a  OHM  He  3aBeprnaTC.H 

IlOJIHOCThIO: 

i f   ( it eration  <  divide into ) 

setTimeout ( generateRows ,  0 ) ; 

Ho  caMoe 3aMe'-IaTeJihHOe,  '-ITO M.H  npttMeHeHtt.H paccMaTpttBaeMoro  3,a;ech  HO

Boro  aomxpom-10ro  no,a;xo,a;a  K  BhrnonHeHttIO  )J.JittTeJihHoro  3a,a;aHttH  HaM  noTpe-6oBaJIOCh  COBCeM  HeMHOrO  KO)J.a.  3aTpaTttB  ell\e  HeMlIOro Tpy,a;a,  MO)KHO  opra1m-30BaTb  KOHTPOJih  3a  xo,a;oM  BbIHOJIHeHttH  onepaQtttt,  <JT06h1  Booq1110  y6e,a;ttThOI , 

'ITO  BCe  M)J.eT  KaK  Ha)J.O  lI  C03)J.aTb  n11a1-111pOBII.\HK qacreii.  A  B  OCTaJibHOM  OCHOB

Ha5I '-IaCTb KO)J.a MaJIO '-IeM OTJIH'-IaeTC.H OT nepBOHa<JaJihHOro  BapttaHTa  113  npe)J.bl

,a;yll\ero npttMepa. 

np1i1Me"laH111e 

B AaHHOM c11y4ae 111cno11b30BaHa Hy11e0aH 3aAep>t<Ka speMeHH. Ec11111 Bbl BHHMaTe/lbHO 

H3Y4H/1H U,H K/1 O>t<HAa H H H  co6b1rni1, TO AO/l>t<Hbl 3HaTb, 4TO Ta KaH 3aAep>t<Ka s peMeH H 

COBCeM  He  03Ha4aeT,  4TO  o6paTHbli1  Bbl30B 6yAeT  BblnO/l HeH  HeMeAJ1eH HO,  T.e.  4epe3 0  MC. 0Ha,  Han porns, n peAnHCblBaeT 6pay3epy BblnO/lHHTb o6paTHbli1 Bbl300 KaK 

MO>t<HO CKOpee. Ho, B OT/1H4He OT MHKp03aAa4, B npoMe>t<yTKax Me>t<AY BblnO/l HeHHeM 

OTAe/lbHblX 3aAa4  eMy  pa3pewaeTCH  BblnO/lHHTb  n epec4eT 3/leMeHTOB  H HTep¢etica CTpaH H LJ,bl.  611a rOAapH  3TOMY  6pay3ep  MO>t<eT  o6HOBHTb  n0/1b30BaTe/1bCKHi1  H HTep

¢etic, a se6-np111110>1<eHHH - oneparnsHee pearnposaTb Ha Aei:1CTBHH no11b30BaTe11eti. 

c TO'IKH 3peHH.H y,a;o6CTB )J.JIH  IlOJlb30BaTeJI.H  paccMaTpttBaeMhlH 3)J.eCh IlO)J.XO)J.  K 

BhlrIOJIHCHHIO )J.JIHTeJibHOH 3a,a;aq11 OTJIH'laeTC.H  OT MCXO)J.HOro  ell\e  11  TeM,  'ITO  npo

)J.OJl)KHTeJihHOe  npepbrna1me  pa6oThI  6pay3epa Tenepb  3aMeH.HeTC.H  <JeTbipbM.H  1-1a

I'Jl.H)J.HbIMH  o6HOBJieHH.HMH  CTpaHHQbl,  XOT.H  HX  MO)KeT  6hITh  H  60Jibllle.  TibITaHCb BbIIlOJIHMTh  6oJiee  MeJIKHe  cpparMeHThl  KO)J.a  KaK  MO)KHO  6hlCTpee,  6paY3ep  6y,a;eT 

Tal()Ke  Bocnpo11:mo,a;ttTh tt3MCHCHH.H  B MO)J.eJitt  DOM nocJie K(l)l()J.Oro L�HKJia pa60TbI TaiiMepa. A B  nepBoHa<JaJibHOM  BapttaHTe  paccMaTpttBaeMoro  3,a;ech KO)J.a Tpe6oBa

JIOCh )l(,IJ;aTh e,11;11Horo Maccosoro 06HoB11eHHJ1. 

l-fall\e Bcero TaKtte  o6HOBJieI-IH.H  npottCXO)J..HT He3aMCTHO ,a;JIJI  HOJlh30BaTeJI.H,  HO 

06 aTOM Bee )l(C  He CJie,a;yeT 3a6h1BaTh.  l1 noaTOMY tty)KHO CTpeMHThC.H K TOMy, 'IT06hl JII06oii  KO)J.,  noMelQaeMhlfl  Ha  Be6-cTpaHHQY,  He  011\YTMMO  npepbIBaJI  HOpMaJihI-IY10 

pa60Ty 6pay3epa. 

TipocTo  y,a;ttBHTeJibHO,  HaCKOJlbKO  noJie3HbIM  MO)KCT  6bITb  paccMaTpttsaeMbIH 

3;i;ech  cnoco6.  YHcI-IttB  np11HQ11n  ,a;eiicTBmI  QHKJia  O)Ktt)J.aI-Itt.H  co6hJTttii,  MmKHO 

npeo)J.OJieTb  orpaHtt<JeI-IH.H,  HaI<Jia)J.bIBaeMbie  O)J.HOilOTO'IHOH  cpe)J.OH  BblrIOJIHCHH.H 
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qacmb IV Hcc.1teo0Ba'H:ue 6pay3epoB 

6pay3epa,  11  C03.ll:aTb  y  IlOJlb30BaTeJieH  npmITHOe  Bile'-1aTJieH11e  OT  pa60Tbl  Be6-np11JIO)l{eHl1J!. 

A Tenepb,  Kor.11:a CTaJil1 IlOHJ!THbl poJil1,  KOTOpbie 11rpa10T TaHMepbI  11 l(l1KJ! 0)1(11-

.11:aHl1J! co6hITHH B npeo.11:0JieH1111 TPY.ll:HOCTeii, CBJ!3aHHhIX c BhrnOJIHeH11eM CJIO)IUihIX 

onepaQ11H, pacCMOTPHM 6oJiee rro.11:po6Ho npHHl(Hil .11:dicTBl1J!  caMHX co6bITHH. 

1 3. 3 .  06pa6oTKa C06blTMM 

Kor.11:a  npo11cxo.11:11T  onpe.11:eJiemme  co6h1T11e,  ero  MO)l{HO  o6pa6oTaTh  B  rrp11:

KJiail:HOM 1w.11:e. KaK Y*e He pa3 6hIJIO noKa3aHo B .l(am-ioii 1<1-rnre, 3aper11cTp11:posaTh o6pa60T'-111Kl1  co6bITl1H  MO)l{HO,  B  '-laCTHOCTH,  c  llOMOlllhlO  BCTpoeHHOro  MeTo.11:a addEven t L i s t ener ( ) ,  KaK .11:eMOHCTp11pyeTCJ! B np11Mepe KO.ll:a 113 JIHCTHI-Ira  1 3.6. 

n111cT111Hr 1 3.6. PerncTpa1.4111S1 o6pa60T'llllKOB co6blTlllM 

3aperMCTPHPOB3Tb 

<button  id="myButton " >C l i ck< /but t on> o6pa60NHK co6btTHM, 

HCnOllb3Yll MeTOA 

<script> 

addEventListener ( )  

canst  myButt o n   =  document . getElementByid ( "myButton " ) ; myBut t on . addEventListener ( " c l i ck" ,  func t i on  myHandl e r ( event )  { ------' 

" The  t arget  of  the  event  is  a l s o   myButton " ) ; no/ly<l MTb AOtryn K 3/lea s sert ( this  ===  myBut t o n , I 

assert ( event . t arget 

myBut ton , 

MeHry, fAe npOH30W/IO 

co6blTMe, 'lepe3 CBOHCTBO 

" The  handler  is  registered  on  myButton " ) ; 

target nepeAaHHoro 

) )  ; 

no CCbl/IKe this B o6pa60NHKe co6blTMH 

C06blTHll 

< I  scr ipt > 

o6pa�eHHe K 311eMeHry, rAe 3TOT o6pa6oNHK 

B  .1(3HHOM  np11Mepe  KO.ll:a  onpe.11:eJIJ1eTcJ1  3JieMeHT myBut ton  3KpaHHOH  1<Hon1<11 

11  perHcTp11pyeTCJ!  o6pa6oT<-IHK co6hITl1H  .ll:JIJ!  3TOro  3JieMeHTa.  c  3TOH  QeJihIO  Bbl-3bJBaeTCJ! BCTpoeHHblH MeT0.11: addEventList ener ( ) ,  il:OCTYIIHbIH BCCM  3JICMeHTaM 

pa3MeTKl1 .11:01<yMeHTa. 

KaK TOJlhKO  HacrynHT  co6bITl1e  OT  llJeJI'-IKa  Ha  3KpaHHOH  KHOilKe,  6pay3ep  BbI-30BeT  COOTBeTCTBYIOllJHH  o6pa60TLII1J(  co6bITl1H  - B  .11:aHHOM  cJiyqae  cpyi-IKQ11IO 

myHandle r  ( ) .  8ToMy  o6pa6oT'-IHKY co6bITHH 6pay3ep nepe;�aeT  o6oeKT  co6hITHJ!, co,a:ep)l{allJHH  CBOHCTBa,  113  KOTOpblX  MO)l{HO  113BJie'-lh  CBe,a:eHHJ!  0  HacryrmmueM 

co6blTHH ,  BKJIIO'-laJ! IlOJIO)l{eH11e  1<ypcopa Mblllll1  HJIH THil HaJKaTOH  KHOilKH MbllllH, eCJil1 peLJb 11.11:eT  0  co6hITHH OT llJeJI'-IKOB  KHOilKaMH  Mblllll1,  11JIH  )l(e  CBe,a:eHHJ!  0  J-Ia

)l<aTOH KJiaBmne, eCJil1 pe'-lb 11.11:eT 0 co6hlTHH OT KJiaBHaryphl. 

K Lmc;1y CBOHCTB rrepe,a:anae111oro 06oe1<Ta co6hITHJ1 OTHOCHTCJ! CBOHCTBO targe t , co.11:ep)l{allJee CChIJIKY H a  TOT 3JieMeHT, r.11:e npOH30lllJIO co6hITl1e. ilpe)l{,TJ:e  '-leM HCCJie

,TJ:OBaTh npttHl(l1II ,a:eHCTBHJ! co6hITl1H .ll:aJibllle, rro.11:roTOBHM ,TJ:JIJl 3Toro llOLJBy,  '-IT06hI BhHICHHTh,  KaKHM o6pa30M co6hITHJ! pacnpocTpaHJ!JOTCJ! no 1110.11:eJI11 DOM. 

np111Me"taH111e 

B 06pa 60TY1t1 Ke co6b1T1t1 �, KaK 1t1 s 6011bW1t1HCTBe APYrlt!X <PYH KU,1t1�, MO>t<HO no/l b30BaTb

CH  K/ll04€BblM C/lOBOM thi s .  06bi4HO np1t1 HRTO C41t1TaTb, 4TO B 06pa60T41t1 Ke C06b1Tlt1 � 

K/ll04€BOe C/1080 thi s  CCblll aeTCR  Ha  TOT o6beKT,  rAe n pOH30W/10 co6b1Tlt1e,  Ho,  KaK 
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CTaHeT RCHO B Aa/l bHei1 weM, 3TO  He  cosceM TaK. K11104esoe C/1060 thi s,  HanpOTl1B, CCbl/laeTCR  Ha TOT 3/leMeHT, AJlR KOTOporo 3ape2ucmpupoeaH AaHH bl i1  o6pa6oT4 H K  co-6blTl1i1 .  OrnposeHHO rosopR, 311eMeHT, AllR  Koroporo 3aperncTp H posaH o6pa6oT4 H K  

co6blTl1 i1, K a K  npaBH/10, RBJlReTCR  UMeHHO TeM 3/leMeHTOM,  rAe  H  n pOHCXOAHT o6pa-6aTblBaeMoe C06blTl1e, XOTR H3 3TOro n paBH/la HMetOTCR HCK/lt04eHHR, KOTOpble 6YAYT 

paccMoTpeHbl Aa11ee. 

1 3.3. 1 .  Pacnpoc1paHeHMe co6b1TMM no MOAenM DOM 

KaK  ynoMHHa.JIOCb  B  rnaBe  2 ,   :rneMeHTbI  pa3MeTKH  opraHH30BaHbI  B  HTML

;:i;oKyMeHTax  B  BH)J;e ;:i;epeBa. Y KaJK;:i;oro  :rneMeHTa  pa3MeTKH  MO)l{eT 6bITb HYJib  HJIH 

60JibIIIe  rropO)l{,!J;eHHblX  ::meMeHTOB,  a  TaK)l{e  e)J;HHCTBeHHbIH  po;:i;11TeJibCKHH  ;:we

MeHT,  r<poMe  KopHeBoro  aJieMeHTa  pa3MeTKH  html . A Tenepb ;:i;onycTHM,  qTo  11MeeT01 CTpaHHL(a, r;:i;e O)J;HH 3JieMeHT BJIO)l{eH B ;:i;pyroli I1 y o60HX 3JieMeHTOB HMeeTCJI o6pa6oTqlfl( co6b!THH,  r<aK ;:i;eMOHCTp11pyeTCJI B rrpHMepe KO)J;a 113 JIHCTHHra  1 3.7. 

nMCTlllHr 1 3. 7. Bno>KeHHble 3neMeHTbl M o6pa60T'4MKM C06b1TMM 

<html> 

<head> 

<style> 

#  out erCont a i ner  { width : l O Opx ;  he i ght : l O Opx ; background-color :  b l ue ; } 

#  innerCont a i ne r   { width : S Opx ;  he i ght : S Opx ; 

background-co l o r :  red; } 

< / s t yle> 

< / head> 

<body> 

<div  id= " outerCont ainer " > 

<div  i d= " innerCont a i ne r " > < / div> eno>KeHHblX 3neMeHra 

< /d iv> 

< s c r ipt> 

const  outerCont ainer  =  document . getElementByi d ( " oute rCont a i ne r " ) ; const  innerCont a i ner  =  document . getElementByid ( " i nnerConta i ner " ) ; report ( " Outer  container  c l i c k " ) ; 

l 

outerCont a i ne r . addEvent Listene r ( " cl i c k " ,  ( )   =>  { 

3aperncrpMpoearb 

o6pa60NMK co6blTMH OT 

} )  ; 

111en'IKOB KHOnKaMM �blWM 

AJIA BHewHero KOHTeMHepa 

I 

innerCont a iner . addEventL i stene r ( " cl ic k " ,  ( )   =>  { 

3aperncrpMpoearb 

report ( " I nner  cont ainer  c l i c k" ) ; 

o6pa6oNMK co6blTMH AnA 

BHyrpeHHero KOHTeHHepa 

} )  ; 

I 

document . addEventL i s t ener ( " cl ic k " ,  ( )   =>  { 

3aperncrpMpoearb 

report ( " Document  c l i c k " ) ; 

o6pa6oNMK co6blTMH AnA 

} )  ; 

ecero AOKyMeHra B 14enoM 

< / script > 

< /body> 

< / html> 
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lfacm'b N.  Hc(.Jl,eaoea'/-lue 6pay3epoe 

B ,n;aHHOM npttMepe Ko,n;a onpe,n;emnoTC.H ,n;Ba aJieMeHTa HTML-paaMeTKH, oute r Container  tt  innerCon t a ine r ,   KOTOpb1e  co,n;ep)KaTc.H  B  rno6aJibHOM  aJieMeHTe document. 11  M.H Bcex Tpex o6beKTOB perttcTpttpyeTc.H o6pa6oTqttK co6bITHH OT 

lll,eJJqKOB KHOilKaMH MblIIIH. 

A Tenepb ,n;onycTttM, qTo noJib30BaTeJib IIJ;eJIKHeT Ha aJieMeHTe innerContainer. 

A nocKOJihKY aJieMeHT innerContainer co,n;ep)KttTC.H B aJJeMeHTe oute rContainer, a o6a aTH aJieMeHTa - B  aJieMeHTe document , TO, oqeBtt,n;Ho, qTo TaKa.H opraHtt3aU:tt.H 

HTML-.n:oKYMeHTa ,n;OJI)KHa o6ecneqttTh 3anycK Ha BhlilOJIHeHtte Bcex Tpex o6pa6oTqttKOB co6bITHH, BbIBO.D:.HIIJ;HX pa3Hhie coo6IIJ;eHtt.H. Ho He coBceM oqeBtt,n;eH nop.H

,n;oK, B KOTopoM ,n;OJI)KHhI BhlilOJIH.HThC.H o6pa6oTqttKtt co6hITHH . 

.ll:OJI)KHbl JIH  Mhl CJJe,n;oBaTb nop.H,n;Ky,  B  KOTopoM  6bIJIH  3aperttcTpttpoBaHhl o6-pa6oTqttKH co6bITttH? .ll:oJI)KHhl JIM Mb!  HaqnHaTb c 3JJeMeHTa, r,n;e npottCXO,ll;HT co6hITtte, tt ,ll;BttraTbC.H BBepx HJIH )Ke CBepxy BHH3 K u;eJieBOMY 3JieMeHTy? PaHbIIIe, Ha 3ape  pa3pa60TKH  6paY3epoB,  Kor,n;a npttHHMaJIOCb 3TO  peIIIeHtte,  ,n;Ba  OCHOBHbIX 

Kom<ypeHTa Ha pbIHKe 6pay3epoB,  KOMnamrn Netscape tt  Kopnopau;tt.H  Microsoft, BhI6paJIH COBepIIIeHHO npoTHBOTIOJIO:>KHbie Mo,n;eJIH o6pa60TKH co6hITHH. 

B MO,n;eJitt o6pa6oTKH co6bITttH:, npe,n;;1o:>KettHoH: KOMnaHtteH: Netscape, o6pa6oT

Ka co6bITMH HaqttHaeTC.H c BepxHero 3JieMeHTa H CJie,n;yeT BHH3 K u;eJJeBOMY 3JieMeHry, .HBJI.HIOIIJ;eMyc.H ttHttu;ttaTopoM co6bITH.H. B TaKOM cJiyqae o6pa6oTqmm co6hITttH: B paccMaTpttBaeMOM 3,n;ecb npttMepe KO,n;a BhIIlOJIH.HJIHCb 6h! B CJJe,n;yrorn;eM nop.H,n;Ke: o6pa6oTqnK co6hITttH: OT rn;eJiqKOB Ha 3JieMeHTe pa3MeTKH document , ,n;aJiee o6pa6oTq:nK co6hITHH OT lll,eJiqKOB Ha 3JieMeHTe pa3MeTKH outerContainer H ,  HaKO

Heu;, o6pa6oTqnK co6hITttH: OT lll,eJI'IKOB Ha aJieMeHTe paaMeTKH innerContainer. 

9To TaK Ha3brnaeMa.H cTpaTertt.H nepexeama co6'btmuii. 

Kopnopau,tt.H  Microsoft  peIIIHJia  noH:Ttt  ,n;pyrnM  nyreM:  Ha'IttHaTh  c  u;eJieBoro  aJieMeHTa H  ,n;BwraThC.H  BBepx no .a:epeBy Mo,n;eJJtt DOM.  B  TaKoM CJiyqae  o6pa6oT'IHKH  co6bITHH  B paccMaTpttBaeMOM 3,n;ecb  npttMepe  KO,n;a BbITIOJIH.HJJHCb 6b!  B 

CJie,n;yIOII1eM nop.H,n;Ke:  o6pa60T'IHK co6bITHH OT lll,eJI'IKOB Ha  3JleMeHTe pa3MeTKH 

innerContainer, ,n;aJiee o6pa6oTqHK co6bITttH: OT lll,eJI'IKOB Ha aJieMeHTe pa3MeT

Ktt outerConta iner H o6pa60T'IHK co6bITHH OT lll,eJiqKOB Ha 3JieMeHTe paaMeTKH 

document . 9To TaK Ha3hrnaeMa.H cTpaTertt.H ecnri'btBa'l-lwi co6'btmuii. 

06e ynoM.Httyrbie  BbIIIIe  MO,n;eJIH  o6pa60TKH  co6bITHH  npttH.HThl  B  CTaH,n;apTe, yCTaHOBJieHHOM KOHcopu;ttyMOM W3C (W3 Consortium; http : I / www . w3 . org/TR/ 

DOM-Level -3- Event s / )  n pea;m30BaHHOM BO Bcex coBpeMeHHhIX 6pay3epax. B co

OTBeTCTBHH c 3THM CTaH.n;apTOM co6bITHe o6pa6aTbIBaeTC.H B ,ll;Ba 3Tana: 

•  IlepeXBaT. Co6hITtte cHatiaJia perncTpttpyeTc.H B BepxHeM aJieMe1-ITe pa3MeT

KH .ll:OKYMeHTa, a 3aTeM pacnpocTpaH.HeTC.H BHH3 K u;eJieBOMY 3JieMeHry. 

•  Bcm1hrnauue.  KaK TOJihKO  Ha  3Tane  nepexBaTa  6y,n;eT  ,n;ocTttrttyr  u,eJJeBoH: 3JJeMeHT, o6pa6oTKa co6bITHH nepeXO!'l;HT K 3Tany BCilJibIBaHH.H, Ha KOTOpoM 

co6hITtte BCIIJihrnaeT, pacnpocTpaH.HCh BBepx OT u,eJieBoro 3JieMe1-1Ta CHOBa K 

BepxHeMy 3JieMeHry pa3MeTKH .ll:OKYMeHTa. 

06a 3Tana Hanrn,n;Ho noKa3aHhI Ha pwc. 1 3. 15. 
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- - - - +- 1. nepexaar 

wi ndow 

·  �  2.  Bcnnb1aaH�e 

(/ 

head 

body 

s t y l e  

d i v   #oute rConta iner  > 

scr ipt 

div  # i nnerContainer 

P11c. 13.15.  Ha 3Ta ne nepexsara co6b1rne pacnpocrpaHfler

Cfl BHl-13 K  u.e11eBOMY 3/leMeHry pa3MeTKl-1 AOKyMeHra, a  Ha 3rane scn11b1BaH1-1fl  - ssepx or u.e11esoro 3fleMeHra 

t..1To6b1 Bb16paTh Tpe6yeMbIH rrop.H,a;OK o6pa6oTKH co6bITHH ,  ,a;oCTaTO<JHO YKa3aTb ell(e o,a;HH, Jior11qecKHi1 apryMeHT npn BhI30Be MeTo,a;a  addEvent L i stener ( ) .  TaK, ecJIH YKa3aTb JiorwrecKoe  3Ha'leHne  t rue B  Ka'lecTBe  TpeThero  aprYMeHTa ,a;aHHOro MeTo,a;a,  TO  co6bITHe 6y,a;eT  rrepexBa'leHo. A ecJIH yKa3aTh JiornqecKoe 3Ha•reHne f a l s e  (ttJIH  B006Il(e  orrycTHTb 3Ha<JeH11e TpeThero  apryMeHTa) ,  TO co6hITHe  6y,a;eT 

BCITJibIBaTb. 0'-leBH)l;HO, 'ITO B CTaH,a;apTe KOHCopu,ttyMa W3C BCITJibIBaHHIO OT,a;aeTC.H 

6oJibIIIee  rrpe,a;nO<JTCHHC,  'ICM  rrepexBary co6hITHH ,  IIOCKOJibKY :na CTpaTerH.H  rrp11H.HTa no yMoJiqa1-11110. 

BepHeMC.H  K np11Mepy 1<0,a;a  113 JIHCTHHra  1 3. 7  11  BhrnCHl1M ,  KaK11M o6pa30M  per11-cTp11pyIOTCH co6hITl1.H: 

outerCont ainer . addEventList ener ( " cl i c k " ,  ( )   =>  { 

report ( " Outer  cont a i ner  c l i c k" ) ; 

} )  ; 

innerCont ainer . addEventListene r ( " cl i c k " ,  ( )  =>  { 

report ( " I nner  conta iner  c l i c k " ) ; 

} )  ; 

document . addEventListener ( " cl i ck" ,  ( )  =>  { 

report ( " Document  c l i c k " ) ; 

} )  ; 
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lfacm·b N.  l1cCJleOoea1-1,ue 6pay3epoe 

KaK m1:;1;11Te, so scex Tpex CJiy<JaJIX MeT0,1( a ddEventL i s tener ( )  BhI3h!BaeTC51 

1n1111h c )J;BYMJI apryMeHTaMII, a 3TO 03Ha•rncr, qTo no YMoJJqaHmo BhI6HpaeTC51 cTpa

Tenrn  ecn.ri1,ieanUJt co6hITHH. TaK, ecJJtt 1.ueJJKHyrh  Ha a1reMeHTe  i nnerConta i ner, o6pa6oTql1Kl1 co6bITlIH 6y�T BhlilOJJHeHhl B CJJe�1omeM nop51,[(Ke: o6pa60T'IHK co6bITlIH OT 1.ueJJqKOB Ha aJieMeHTe pa3MeTKH innerCont ainer, ,[l;aJJee o6pa6oTqm< co6hITIIH oT me;1q1ws Ha aJJeMerne pa3MeTKII out erCont ainer H,  HaKoHeQ, 06pa60Tq1rn co6bITlIH OT I.UeJI'lKOB Ha 3JleMeHTe pa3MeTKI1 document. 

A Teneph Bl1,[(0H3MeHIIM npHMep KO,[(a l13 JJ.HCTIIHra  1 3.7, KaK Bhr,a:eJJeHo nOJJYxmpHhIM B JI.HCTlIHre  1 3.8. 

JbtCTlllHr 1 3.8. nepexBaT B cpaBHeHl1U1 CO BCOJ1blB3Hl!leM 

const  oute rCont a iner 

document . getElementByid ( " outerConta i ne r " ) ; const  i nnerCont a i ner  =  document . ge t E l ementByid ( " innerCont a i ne r " ) ; j' 

document . addEventLi stener ( " c l ic k "  1  ( )  =>  { 

Ecn11 He YK333Tb TpeTHH apryMeHT, 

report ( " Document  c l i c k " )  ; 

TO no YMO/l�aHHIO 3KTHBH3Hpyem1 

} )  ; 

� 

BCn/lblB3HHe C06blTMH 

outerCont a i ner . addEventLi stener ( " cl ic k " ,  ( )   =>  { 

report ( " Out er  container  c l i ck " ) ; 

Ec1111 yKa3aTb 11or11�ecKoe 3Ha�eHHe true B Ka�ecree 

}  ,  true )  ; 

TpeTberO apryMeHTa, TO 3KTHBM3HpyeTCff nepexsaT co6blTMH 

i nnerCon t a i ne r . addEventLi stener ( " c l i c k " ,  ( )  =>  { 

report ( " Inner  container  c l i c k " )  ; 

Ec1111 >Ke yKa3aTb 11or11�ecKoe 3Ha�eH11e false s Ka�ecrse 

} I  false )  ; 

TpeTbero apryMeHTa, TO aKTMBH3HpyeTCff BCn/lblB3HMe C06blTHH 

Ha 3TOT pa3 o6pa6oTqm< co6hlT.HH B aJieMeHTe outerCont ainer ycTaHaBJJ.HBaeTcJI B pexmM nepexsaTa co6bITIIH (nYTeM nepe.u:a•rn Jior11qecKoro 3HaqeH.H51 t rue B 

r<a•1ecTBe TpeThero aprYMeHTa MeTo,a:a addEventL i s tener ( ) ) ,  Tor.a:a KaK o6pa6oTqmm co6hITIIH B 3JieMeHTax innerContainer tt document - B pexmM scrn1hrnaHII5l co6hITHH  (flYTeM nepe,11;aq11 JIOrHtJecr<oro 3Haqemrn f a l s e  B Ka'leCTBe TpeThero apryMe!-I'ra HJIH onycr<aHHJI .a:a1rnoro apf'YMeHTa). 

Kar<  H3BeCTHO ,   e,[(ttHCTBeHHoe  co6bITHe  MO)I(eT  HHHQH.HposaTh  BhlilOJJHeH.He HeCKOJihKHX  o6pa60T'llIKOB  co6bITHH,  r.a:e  Kax<,U:hIH  o6pa60T'llIK  co6b!Tl1H  MO)I(eT 

.a:ei1cTBOBaTh  B  pe)KttMe  nepexBaTa  lIJIH  BCnJJb1BaHm1.  I1MeHI-IO  no 3TOH  np11q11He co6hITtte npoxo,[(HT cttaqa;ia qepe3 nepexsaT, HaqHHaJI c sepxttero aJieMeHTa tt pacnpocTpaHJIJICh BHH3 K  u,eJieBoMy aJieMerrry,  5IBJimor.ueMyc51  HHHl(.HaTopoM .u;am-10ro co6hITH51. Kar< TOJihKO QeJieBoi1 aJieMe1-1T 6y,a:eT .u;ocTHrHYT,  ar<TIIBI13HpyeTC51 pexmM 

BCilJihIBaHHH l1 co6bITHe BCilJihIBaeT OT QeJieBoro 3JieMeHTa B o6paTHOM HanpasJie

Hl1lI Ha caMhIH Bepx. 

B ,a:aHHOM c11y<1ae nepexBaT Ha'IHHaeTCJI csepxy, T.e. c rnasHoro o6beKTa window, 11 pacnpocTpa1rneTc51 BHH3 K aJieMeI-ITY innerCont a i ner c QeJihIO o6uapprmTh Bee 3JieMeHThl, y KOTOpblX l1MeeTC51 o6pa60T'll1K ,a:aHHOro co6bITH51 B pe)I(.HMe nepexsa

Ta. B irrore o6ttappKHBaeTC51 TOJihKO O,U:HH 3JleMeHT outerCont ainer, H COOTBeT

CTByIOI-UHH 06pa60T<lll[( OT meJI'IKOB Ha KHOHKax MhllliH BhlilOJIH51eTC51 nepBbIM. 



























Di.aea 13.  Oco6nmocmu o6pa6om'Ku co6umuu 

441 

Co6b1T11e npo,lJ,OJDKaeT pacnpocTpamreTCJI BHl13 no nyr11 nepexnaTa,  HO 6oJibrne He 06Happ1mnaeTCJI  HH  0,lJ,HOro  06pa60Tq1rna co6bITHM,  ,ll;eMCTByIOru;ero  B  pe)l(HMe nepexnaTa.  KaK TOJihI<O co6bITHe ll:OCTHrHer u;eJienoro 3JieMeHTa innerConta iner, OHO nepeii.n.eT K cTa.n.1111 BCfIJibIBaH11JI,  r.n.e OHO pacnpocTpaHJieTCJI OT u;e;1esoro aJie

MeHTa B  o6paTHOM  Hanpan;reH1111  Ha  caMbIM nepx,  3anyc1<aJI  nonyrHo  see  06pa60Tq111<11 co6hITl1M, .n.eiicTByIOru;He B  pe)l(HMe BCIIJihIBaHl1JI. 

B  )l;aHHOM  CJiyqae  BTOpbIM  BhlllOJIHJieTcJI  o6pa6oT<rnK  co6bITHii  OT  ru;eJiq1<0B 

KHOnKaMH MbIUlH  Ha 3JieMeHTe  inne rContaine r ,  a TpeThHM - o6pa6oTqifK co6b1-THii OT ru;eJiql(OB KHOHKaMH  MblllIH Ha 3JieMeHTe document. Pe3yJibTaT ru;eJiql(a KHOfl

KOM Mblllilf Ha 3JieMeHTe  innerContainer H nyrh, rrpoii.n.eHHblM COOTBeTCTByIOru;HM 

co6bITHeM,  HarJIJI)l;HO fIOKa3aHbl Ha pHc.  13. 1 6. 

G Bcnnb1BaH>1e 

0 

document . addEventLi stene r ( " c l i c k " ,   ( )  ->  I 

----- 1 .  nepexBaT 

report ( ' Document  c l i c k ' ) ; 

window 

2. Bcnnb1BaH>1e 

} } ; 

9 nepexeaT 

outerConta i ne r . addEventLi s tene r ( ' c l ick'' ,  { )   =>  { 

report ( " Outer  conta iner  click" ) ; 

} ,   true} ; 

f) Bcnnb1BaH>1e 

html 

innerCon taine r .  addEventLis tene r ( " c l i c k " ,   ( )   =>  { 

report ( '' I nner  cor1tainer  click'' ) ; 

, } false); 

0 

head 

body 

�en'IOK 

Ha BHY· 

TpeHHeM 

KOHTeHHepe 

style 

div 

+-

C 

1 27.0.0.1 :8080/r.in1a2o/chap 

(  div #innerContainer 

Click on the square 

•  Inner container click 

( 

•  Outer container click 

3neMeHT, B KOTOPOM 

•  Document click 

npo113owno co6b1111e 

P11c.  13.16.  CHaYa11a eo6b1rne pacnpoerpaHRereR  esepxy  SH"13,  3anyCKaR  Ha  Sb1n011HeH�e see o6pa6oT4"1K"1 eo6b1rniii,  Aeiiiernytaw,�e  s  pe>1<1o1Me nepexsara.  KaK TOllbKO 6yAeT AOernrHyr  u,e11esoiii 3/leMeHT,  co6b1rne pacnpoerpaHRerrn  eH1o13y ssepx, 3anyCKaR  Ha  Sbino11HeH1o1e see o6pa6oT4"1K"1 eo6b1rniii, Aeiiiernyt0w,1o1e s pe>1<1o1Me scn11b1saH1o1R 

B .n.aHHOM  npHMepe  npoJIBJIJieTCJI,  B  qacTHOCTH,  cJiell:YIOru;aJI  oco6eHHOCTb:  TOT 

3JieMeHT,  r,ll;e o6pa6aTbIBaeTCJI co6bITHe,  COBCeM He o6JI3aTeJibHO JIBJIJieTCJI HMeHHO 

TeM 3JieMeHTOM, r.n;e  npoHCXO)l;HT co6hITHe.  HanpHMep,  B  paccMaTpttsaeMOM 3,lJ,ecb 
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l./acrrt'b IV.  McCJteOoBmtue 6pay3epoB 

npHMepe co6bITHe npo11cxo,a;HT B 3JieMeHTe innerCont a iner, no era  MO)l{HO o6pa6oTaTb B 3JieMenTax,  naxo.zv11�HXC.H BbIIIIe no uepapxi-m B Mo,a;eJIH DOM, HanpttMep, B 3JieMenTe out e rContainer HJIM document. 

::ha oco6enHOCTb B03BpamaeT Hae K npttMenenmo KJIIoqeBoro c110Ba this B o6-pa6oTqHKax co6bITHH l1 npw-rnHaM, no KOTOpbIM .HBHO yi<a3aHHOe KJIJOqeBoe CJIOBO 

this 06031-iaqaeT CCbIJIKY I-Ia TOT 3JieMeHT, r.a;e 3aperHcTp11poBaH 06pa60Tq11K co6bI

TM.H,  HO COBCeM ne o6.H3aTeJibHO na TOT 3JieMeHT, r.a;e npoHCXO,[l;MT co6bITHe. qT06bI no.a;po6no 11cc11e,a;oBaTb .a;anHbIH Bonpoc, BHeceM oqepe,a;Hbie H3MeHeni-rn B  paccMa

TpHnaeMbIH 3,LJ;eCb np11Mep KO,LJ;a,  KaK IlOKa3aHO B JII1CTHHre  1 3.9. 

nMCTMHr 1 3.9. 0TnM'IMSI CCblnOK this IA event . target B o6pa60T'IMK8X C06b1TMH 

canst  oute rCont a i ner 

document . getE lementBy i d ( " oute rCont a i ner " ) ; canst  i nnerCont a i ner  =  document . getE lementByid ( " i nnerConta i ner " ) ; i nnerConta iner . addEvent Listener ( " c l i c k " ,  funct ion ( event )  { 

report ( " i nne rConta i ner  handler " ) ; 

06e ttblnKM this M event. 

assert ( th i s   ===  i nnerCont a i ner , 

target yKa3blBaior Ha Me

" Th i s   referes  to  t he  innerConta i ner " ) ; MeHr innerContainer 

assert ( event . t a rget 

B o6pa60NMKe co6blTMH MMeH


=== 

i nnerCont a i n e r , 

" event . t arget  r e f e r s   to  t h e   i nnerCont a i ner " ) ; HO 3TOro 3neMeHTa 

} ) ; 

outerCont a iner . addEvent L i stener ( " c l i c k " ,  funct ion ( event )  { 

report ( " outerContainer  handle r " ) ; 

assert ( t h i s   ===  outerContaine r , 

" Th i s   refers  to  the  outerCon t a i ne r " ) ; as sert ( event . t arget  ===  i nnerCont a i ner , 

" event . t a rget  refers  to  the  i nnerConta i ner " ) ; l l  ; 

Et11M B o6pa6oNMKe co6blTMH B 3neMeHTe outercontainer 06pa6arb1saercA coo6lJ.\eHMe, B03HMKwee B 3/leMeHTe innerCon tainer, ro ccb111Ka this 6yAeT yKa3blBaTb Ha 3/leMeHr ou tercon tainer, a ttblnKa event . target - Ha 3/leMeHT innerContainer 

PacCMOTpHM CHO Ba BbITIOJIHeI-me npHJIO)l{eHH.H B TOT MOMeHT, KOr,a;a TIOJib30BaTeJib me11KaeT Ha 3JieMeHTe innerCont ainer. B 06011x 06pa60Tq11Kax co6bITMH HCTIOJib-3yeTC.H CTpaTerH.H BCTIJibJBaHM.H co6bJTI1H. 06 3TOM CBM,LJ;eTeJibCTBYeT OTCYTCTBMe Tpe

Tbero apryMe1-ITa c JIOr11qeornM 3naqen11eM t rue B MeTo,a;ax addEventL i s t ener ( ) . 

ITo3TOMY 6y.a;eT BbI3Ban  o6pa6oT•mK co6bITMH B 3JieMeirre innerCont ainer. B TeJie 3TOro 06pa60Tq11Ka co6bJTI1H npoBep.HeTGI, CCbJJiaJOTCR JII1 KJuoqeBoe CJIOBO this 11 

CBOHCTBO event . t arget na 3JieMeI-IT innerCont ainer: 

as sert ( th i s   ===  i nnerCont a i n e r , 

"This  r e f e r s   t o   the  innerCont a i ner " ) ; a s s e rt ( event . t arget  ===  innerContainer, 

" event . t arget  refers  to  the  i nnerCont a i ner " ) ; KJ1JO<JeBoe  cJIOBo  t h i s   ccbrnaeTC.H  Ha  3JieMeI-IT  innerCont a i ner,  nocKOJib

KY  11Me1-mo  ,LJ;JI.H  3Toro  3JieMeHTa  3apezucmpupoeau TeKym11ll:  06pa60Tq11K co6b1T11i1. 
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CTp11  3TOM  CBOHCTBO  even t . target TaIOKe CCbIJiaeTC.H  Ha TOT  )l{e  caMbIH  3JieMeHT 

innerCont ainer, IIOCKOJibK}' HMeHHO B 3TOM 3JieMeHTe npou30'UIJ/,O co6bITHe . 

.l(aJiee  co6bITHe BCIIJibIBaeT BBepx K  06pa60Tq11iq co6bITHH,  3aper11cTp11poBaH

HOMj' .zvrn  3JieMeHTa oute rContainer. Ha aToT pa3 KmoqeBoe CJIOBO  t h i s  11 cBott

CTBO event . t arget CCbIJiaIOTC.H Ha pa3Hbie 3JieMeHTbI, KaK IIO,ll,TBep)l{)l;aeTOI HH:lKe. 

a s sert ( this  ===  outerContainer, 

" Th i s   refers  to  the  outerCon t a i ne r " ) ; a s sert ( event . t a rget  ===  innerContainer , 

" event . target  refers  t o   t he  innerContaine r " ) ; KaK  11  rrpe,ll,IIOJiarMoch,  KJIIOqeBoe  CJIOBO  t h i s ,  c  O,ll,HOH cTopOHhI,  CCbIJiaeTC.H 

Ha  3JieMeHT  oute rCont ainer, IIOCKOJihKY 3TO  HMeHHO TOT  3JieMeHT,  ,ll,JI.H  KOToporo 3aper11cTp11poBaH TeK}'IIIHtt 06pa60Tq11K co6bITHtt. A CBOHCTBO  event . t arget, c  ,ll,pyroi1 CTOpOHbI,  CCbIJiaeTC.H  Ha 3JieMeHT  innerContainer, IIOCKOJibKY HMeHHO 

B 3TOM 3JieMeHTe IIpOH30IIIJIO co6bITHe. 

Terrepb, KOr,11;a CTaJIO  IIOH.HTHO, KaKHM o6pa30M co6bITHe pacrrpocTpaH.HeTC.H ITO 

,ll,epeBy  MO,ll,eJIH  DOM  11  ocyIIIeCTBJI.HeTc.H  ,L1,ocryrr  K  aJieMettry,  r,ll,e  IIepBoHaqaJihHO 

IIpo1130IIIJIO co6h1T11e, Bhl5ICHHM, KaK IIPHMeHHTh IIonyqettHbie 3HaHH.H ,ll,JI.H Han11ca

HH.H KO,ll,a, Mettee HHTeHCHBHO pacXO,ll,JIOIIIero orrepaTHBHyIO IJaM.HTb. 

AenernposaHHe o6pa6oTKM co6b1TMH POAHTenbCKOMY 3neMeHry 

ilpe,ll,IIOJIO)l{HM,  qTO  Mbl XOTHM  HarJI.H,ll,HO  rrpo,ll,eMOHCTpHpOBaTb <j:>aKT IIIeJiqI<a IIOJib30BaTeJieM  KHOIIKOH  MbIIIIH  Ha  51qefiKe  Ta6JIHU:bl.  .l(JI.H  3TOro  H3MeHHM  <j:>oH 

51qei1K11  c  6eJioro  Ha )l{eJIThIH.  Ha  IIepBbitt  B3rJI.H,ll,,  c,ll,eJiaTb  aTo  coBceM  He  TPY,ll,HO . 

.l(ocTaToqHo IIepe6paTb Bee 51qefiK11 Ta6JIHIJ;bl H ycTaHOBHTb ,ll,JI.H Ka)l{,ll,Oll 113 HHX o6pa6oTqJIK co6bITHH ,  113MeH.HIOIIIHll U:BeT <j:>oHa B O,ll,HOHMeHHOM CBOHCTBe: const  ce l l s =  document . queryS e lectorAl l ( ' t d ' ) ; for  ( let  n  =  0 ;   n  <  cel l s . length;  n++ )  { 

ce l l s ( n ]  . addEvent L i s t ene r ( ' cl i ck ' ,  funct ion ( )  { 

t hi s . st yl e . backgroundColor  =  ' ye l l ow ' ; 

} )  ; 

TaI<Oll KO,ll, BIIOJIHe pa6oTOCIIOC06eH, HO Bp.H,ll, JIH ero  MO:lKHO  Ha3BaTb 113.HIIIHbIM. 

B 3TOM KO,ll,e, IIO CyIIIeCTBy,  ycTaHaBJIHBaeTC.H O,ll,HH 11 TOT )Ke  06pa60Tq11K co6b1T11H: 

,ll,JI.H 3JieMeHTOB, KOTOpbIX MO)l{eT 6bITb He O,ll,Ha COTH5l, 11 Ka)l{,ll,bIH pa3 OH ,ll,eJiaeT oauo u mo J1Ce. 

HaMHOro  6oJiee  1135IIIIHbIH  IIO,ll,XO,ll,  COCTOHT  B  TOM,  qT06bI  ycTaHOBHTb  e,ll,HH

CTBeHI-IbIH o6pa6oTqJIK co6bJT11H Ha 6oJiee BbICOKOM ypoBHe, qeM .HqeHKH Ta6JIHU:bl 11  o6pa6aTbIBaTb  B  HeM  BCe co6bIT115l,  HCIIOJib3Y5I  CTpaTerHIO  BCIIJibIBaH115l.  KaK 113BeCTHO,  BCe 51qefiKH 5IBJI5IIOTC.H ,ll,OqepHHMH 3JieMeHTaMH Ta6JIHU:bI,  B  KOTOpyIO  OHM 

BXO,ll,5IT, a CCbJJIK}' Ha 3JieMeHT, Ha KOTopoM 6bIJI BbITIOJIHeH IIIeJiqoK KHOIIKOH MbIIIIH, MO)l{HO rronyq11Tb qepe3 CBOHCTBO event . t arget. EhJJIO 6hI  HaMHOro 6oJiee H35IIII

HO  aeJtezupoBam'b o6pa60TK}' co6bITHH Ta6JI11u;e CJie,ll,JIOIIIHM o6pa30M: 
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const  table =  docume nt . getElementByid ( ' someTable ' ) ; BbmonHl1Tb AeMCTBHe TOnbKO 

table . addEvent Li stener ( ' cl i ck ' ,  funct i on ( event )  { 

B TOM cny'lae, ecnH 111en'IOK 

i f   ( event . target . t agName . toLowe rCase ( )   ===  ' td ' ) BblnOll HeH Ha R'leiiKe, 

event . t arget . style . backgroundColor  =  ' ye l l ow ' ; 

a He B npOH3BOnbHOM Metre 

} )  ; 

ra6n1114b1 

B .n:aHHOM e.71)''-Iae yeTaHaBJJirnaeTe5l O.l(MH o6pa6oFmK eo6hITl1H, JJerKo enpaBJUI

IOUIMHe5l e ofol3aHHOeTbIO M3MeHJ!Tb UBeT cpoHa B Tex 51qei1:Kax Ta6JIMi(hI,  Ha KOTOpblX UieJJI<HYJJl1 KHOIIKOH Mblll111. 8To HaMHOro 6oJJee acpcpeKTMBHO 11 M35IUIH0 . 

.z:i;e;1erttpy51 o6pa6oTKY eo6bITl15l, eJJe.n:yeT y6e.l(MTbOI, 'ITO OHO npttMem1eTe5l TOJib

KO K po.n:ttTeJJbeKl1M aJJeMeHTaM Tex aJJeMeHTOB, KOTOpbie 5IBJJ5ll0Te5l MHHUHaTopaMH 

eo6bITl1H. TaKHM o6pa30M, BeilJJbIBaIOUil1e eo6bITl15l B KOHe'IHOM HTOre .n:oeT11raJOT 

aJJeMeHTa, KOTopoMy ,L(eJierttpoBaH HX o6pa60T'll1K. 

1 3. 3 . 2 .  Cne1.4ManbHb1e co6b1TMS1 

.n;onyeTl1M,  HaM Tpe6yeTe5l  BbIIlOJIHHTb HeKoe .n:eH:eTBl1e,  11HHUHI1pOBaTb KOTOpoe  Hy:>I<HO nptt  pa3JIM'IHbIX yeJJOBHJIX  113  pa3HbIX qaeTei:i nporpaMMhl,  B03MO)KHO, 

.n:aJKe 113 Ko.n:a, Haxo.n:RUieroe5l B o6Uil1X cpaH:Jiax eueHap11eB. Haq11r-ia10ilIHH nporpaM

MHeT IlOBTOPl1JI 6hI B :3TOM CJiy<Iae KO,L( TaM, r.n:e :3TO Tpe6yeTe5l. bOJJee OilbITHblH nporpaMMHeT e03,L(aJJ 6hI rno6aJJbttyIO ¢ym<umo H opraHH30BaJJ 6hI ee Bbl30B B Hy:>KHOM 

MeeTe. A HaeT05lilil1H MaeTep nporpaMM11poBaH11J1 HajavaSeript BoenoJib30BaJJe5l 6b1 

,L(JI5l 3TOH ueJIH eneu11aJJbHbIMl1 eo6bITl15IMl1. 06ey.n:11M ,L(aJiee oeHOBaiurn ,L(JI5l TaI<OrO 

perneH115l. 

Cna6oe CBH3blBaHMe 

flpe.n:nOJIO)l<MM, MbI XOTHM BbIIlOJIHHTb HeKOTopyio onepaun10 M3 06u1ero KO,L(a, npw1eM ycJJOBHe ,L(JJ5l 3anyeKa 3TOH onepautt11 ,L(OJJ)l(HO npttHHMaTbe5l B KO,L(e Ha Be6-eTpa1-mue.  EeJJ11  noi1:T11  no nyrn eo3.n:aHm1 rno6aJihHOH ¢YHKUHM, TO  Ha Beex Be6-eTpar-muax, r.n:e 11enOJih3yeTeJI 06Uil1H KO,L(, np11.n:eTeJI e,11,eJJaTb TaK, 'IT06hr aTa cpyHK

UHJI e cp1'1Ke11poBaHHblM 11MeHeM 6hIJia ,11,0eTyrIHa 11 HanHeaTh KO,L( ,L(JI5l ee Bbl30Ba, 'ITO 

5IBJI5leTe5l cyUieeTBeHHhIM He,L(OCTaTKOM TaKoro 110,L(XO,L(a. 

A  'ITO,  eeJitt  HaM  noTpe6yeTe5l  BhmOJIHMTh  HeeKOJJhI<O  .n:etieTBttti  nptt  HacTynJieHHH HHHUHttpyroUiero yeJIOB11J1? flo.n:xo.n:,  np11  KOTopoM  eo3.n:a10TeH  HeeI<OJihI<O 

yBe,L(OMJJeHHH HeJib35l IIa3BaTh y.n:a•IHbIM, noeKOJibKy OH ,11,oeTaTO'IHO Tpy.n:oeMKHH M 

eo3.n:aeT COBeprneHHO HeHy)l(HYIO  nyraHHUY  B  KO,L(e.  Bee 3TI1  He.n:oeTaTKH 5IBJI5IIOTe5l pe3YJihTaTOM CUJl'b'IWi?O CBJl3'btBauwi, nptt KOTopoM B r<o.n:e, 06Hapy:>1<11Ba1ou1eM yeJIOBHe, 

,L(OJI)l(Hbl 6bITb 113BeeTHbl no.n:po6HoeTl1 0 KO,L(e, KOTOpbIH 6y.n:eT pear11poBaTh Ha 3TO 

ycJIOBHe. C .n:pyroH: eTopoHhI, CJ1,a6oe cB.H3'btBmiueBo3I-IMKaeT B TOM eJiy<iae, eeJIH B Ko.n:e, HHHUHHp)'IOUieM yeJIOBHe, HJ1liero HeH3BeeTHO 0 KO,L(e, KOTOpbIH 6y.n:eT pear11poBaTh Ha 3TO yeJIOBHe, HJIM )Ja)l(e 0 eaMOH B03M0)1(I-IOeTH pear11poBaHH5l Ha Hero. 

0,L(HHM 113 npettMyrneeTB o6pa60T'II1KOB eo6bITHH HBJI5leTe5l TO,  'ITO HX MO)l(HO 

yeTaHOBHTb  eTOJibKO,  eKOJibKO  IlOTpe6yeTeH,  np11qeM  Bee  OHH 6y.n:yT  .n:eH:eTBOBaTb eoBeprneHHO  He3aBHeHMO  .n:pyr  OT  ,11,pyra.  l1MeHHO  Il03TOMY o6pa60TKa  eo6hITHH 

eJiy)l(HT xapa1<TepHbIM np11MepoM c;1a6oro eBH3hrna1-nrn. Kor.n:a B03HHKaeT co6hrT11e OT UieJI'IKa Ha ar<paHHOH KHOnKe, B r<o.n:e, ttH11u1111py10UieM aTo co6bITHe, Htt•rero 1-1e-
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H3BeCTHO 0 Tex o6pa6oTqm<ax co6hITHH )I.aHHOro THila, KOTOpb1e ycTaHOBJieHbl Ha Be6-cTpaHHQe, HJIH )I.a)Ke 0 TOM , HMeIOTC.lI JIH OHH Boo6me. BMeCTO 3Toro co6bITHe OT meJI'!Ka  Ha  3KpaHHOH  KHOilKe  IlOMemaeTClI 6pay3epoM  B  oqepe)I.b co6hITHH, a HHHQHaTopy )I.aHHOro co6bITH5:1 COBepmeHHO 6e3pa3JIHllHO, 'ITO c HHM npoH30H)I.eT 

)I.aJibme.  EcJIH )I.Jill  co6hITHJI  OT  me11q1<a 1-rn  3KpaHHOH  KHonKe ycraHOBJieHhI cooT

BeTcmy1omtte o6pa60T'IHKH, TO OHH 6y)I.YT B KOHeqHoM HTOre Bbl3BaHbl no OT)I.eJib

HOCTH H COBepmeHHO He3aBHCHMO )I.pyr OT )I.pyra. 

0 CJia6oM CB5:13bIBaHHH MO)KHO 6bIJIO 6bJ CKa3aTb eu\e  HeMaJIO.  l.{To )Ke KacaeTC5:1 

paccMaTpHBaeMOH 3,L\eCb CHl)'aQHH c o6mHM KO)I.OM ,  TO I<Or)I.a B I-IeM o6Hapy)KHBaeT

C5:1 npHBJieKaIOmee BHHMaHHe ycJIOBHe, cpopMttpyeTC5:1 onpe)I.eJieHHOrO po)I.a CHrHaJI, yBe)I.OMJIJIIOlllHH 0 CJie)I.YJOllleM: npoH30lUJIO HeqTo JII-o6onbJTHOe H Bee, Koro 3TO 3a

HHTepecyeT, MOryT OTpearttpoBaTb Ha Hero, a )I.aHHOMY KO)J.y He'f )1.0 Toro HHKaKoro 

)I.eJia. 06paTHMClI K KOHKpeTHOMY npHMepy. 

npMMep o6pa6oTKM Ajax-3anpoca 

,l(onycTHM, HMeeTCJI HeKOTOpbIH o6mttH: KO)!., BbinOJ11-rn10ruuH: f\jax-3anpoc. Be6-CTpaHHQhI,  Ha  KOTOpbIX 6y,L\eT  HCilOJlb30BaThC5:1  3TOT  KO)!.,  )I.OJl)I<HbI yBe)I.OMJ15:1TbC5:1 

0  TOM ,  I<Or)I.a 3TOT  3anpoc  Ha'IHHaeTC5:1  H  KOr)I.a  3aBepmaeTC51.  11  Ha  Ka)K)I.OH  Be6-CTpaHHQe )I.OJl)KHbI HaXO)I.HTbC5:1 co6CTBeHHbie cpe)I.CTBa )I.JI5:1  pearttpoBaHH5:1 Ha no

)I.06Hbie co6hITH51. 

HanpuMep, Ha O)I.HOH cTpaHHQe Tpe6yeTcJI oTo6pa3HTh aHHMaQHOHHoe H3o6pa

)KeHHe BepTymKH, KOr)I.a Ha<rneTCJI Ajax-3anpoc, a no ero 3aBepmeHHH cKpbITb ero, qT06bI )I.aTh IlOJlb30BaTeJIIO HarJI.H)I.HOe npe)I.CTaBJieHHe 0 TOM, qTo )I.aHHbIH  3anpoc o6pa6aTbIBaeTcJI. EcJIH npe)I.CTaBHTb ce6e HaqaJihHOe ycJIOBHe 1<aK co6bITHe aj axstart, a KOHe'!Hoe ycJIOBHe - KaI< co6hITHe a j ax-complete, TO, Ka3aJIOCb 6hI, He

TPY.L\HO ycraHOBHTb Ha Be6-CTpaHHQe o6pa6oFIHKH aTHx co6hITHH ,  oTo6pa)KaJOmHe H CKpbrna1omHe H306paJKe1-rne BepTymKH B H�HbIH MOMeHT: 

docurnent . addEvent L i stener ( ' a j ax-start ' ,   e  =>  { 

document . getE lement Byid ( ' wh i r l yThing ' )  . st yle . display 

' inl ine-block ' ; 

} )  ; 

document . addEvent L i s t e ner ( ' aj ax- comp l ete ' ,   e  =>  { 

document . getE lementByid ( ' wh i r l yThing ' )  . style . d i splay 

' none ' ; 

} )  ; 

K CO)KaJieHHIO, 3TH co6bITH51 Ha caMoM ,L\eJie He cyui:ecTBYIOT.  Ho HaM HH'ITO He MernaeT C03)1.aTb HX. 

lllHM4MMPOB3HMe cne4MallbHblX co6blTMM 

CneQHaJibHbie co6bITHJI - 3TO cnoco6 HMHTaQHH ( c ToqKH 3peHH51 noJib30BaTeJIJI o6mero KO)I.a) peaJihHoro co6hITHJI. Ho 3TO co6bITHe )I.OJI)KHO HMeTh npaKTHqecKHH 

CMbICJI B KOHTeKCTe npHJIO)KeHH5:1. 11HHQHHpoBaHHe cneQHaJibHOro co6bITH51 )I.eMOHcrpttpyeTC5:1 B npHMepe KO)I.a H3 JIHCTHHra 1 3 . 1 0. 
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lfacm'b IV Hcc.n,eaoemme 6paysepoe 

m1CT"1Hr 1 3. 1 0 .  np111MeHeH11te cnel..\ManbHblX C06b1TlllM 

3KpaHHaR KHOnKa, nocne 1.11en'IKa Ha 

<st Y le> 

Koropoil MMMrnpyercR 

1'!3o6pa>KeHMe eeprywKM, 

#wh i r l yThing  {  d i splay :  none ;  } 

0603Ha'laio1.11ee npoL1ecc 

</ style> 

3arpy3KM, ecnM OHO 

noKa3bieaercR 

<button  t ype="button"  i d= " c l ickMe " >Start< /button> 

< img  id="wh i r l yThing "  src="whir l y-thing . gi f "   / > C03AaTb HOBOe co6blTMe, 

< s c r ip t > 

HCnOnb3yR KOHCTPYKTOP 

funct ion  t ri g gerEvent ( t arget ,  eventT ype ,  event Deta i l )  { 

o6'beKTOB THna 

CustomEvent 

const  event =  new  CustomEvent ( eventType ,  { 

det a i l :   eventDetai l  1lt-- nepeAaTb MH�opMal.\MI0 06"beKry 

} )  ; 

C06blTHR '!epe3 CBOKCTBO detail 

target . d i spatchEvent ( event )  ; ..,..__  Bbl3BaTb ecrpoeHHblM MeTOA dispatchEvent ( ) , 

'IT06b1 nepeAaTb co6b1rne yKa3aHHOMY 3neMeHry 

funct ion  perforrnAj axOperat ion ( )   { 

t rigge rEvent ( document ,  ' aj ax-start ' ,   {  url :  ' my-url ' } ) ; setT imeout ( ( )   =>  { 

t r i g gerEvent ( document ,  ' aj ax-complete ' ) ; 

} f  5 0 0 0 ) ; 

CblMHTHpoearb Ajax-3anpoc c nOMOl.LlblO raiiMe· 

pa. BHa'lane BblnOnHeHMll MHHL\MHpyeTCll C06bl· 

Ha>KHMaeTCll 3KpaHHall KHOnKa, Ha'IHHaeTCR Ajax-onepal.\MR 

THe ajax-start. no HCTe'!eHHH AOCTaTO'IHOro 

button  =  document . getElementByid ( ' cl i c kMe ' ) ;   nepMOAa epeMeHH, HHHL\HMpyerc11 

co6blTMe  aj ax-complete. 

. 

, 

. 

, 

_ 

addEventList ener (  c l i c k   ,  ( )   ->  { 

nepeAaTb URL 8 Ka'!ecree AOnon· 

performAj axOperation ( )  ; 

HHTenbHblX AaHHb1x o co6blTMH 

} )  ; 

document . addEventLi stener ( ' a j ax- start ' ,  e  =>  {  .,.._ 06pa6oraTb co6b11He ajax-start, document . getElementByid ( ' wh i r l yThing ' )  . style . display  =  noKa3ae eeprywKy 

' inl ine-block ' ; 

assert ( e . detai l . ur l   ===  ' my-url ' ,   ' We  can  pass  in  event  data ' ) ; � 

} )  ; 

06pa6orarb co6blTMe aj ax-complete, cKpblB 

npoeepHTb B03MO>KHOCTb 

AOcryna K AOnOnHHTenb· 

document . addEventListener ( ' aj ax- complete ' ,   e  =>  { 

HblM A3HHblM 0 C06blTHH 

document . ge t E l ementByid ( ' wh i r l yThing ' )  . st y l e . display 

' none ' ; 

} )  ; 

< / s cript> 

B np1rneµ;ettHOM Bhirne np11Mepe Koµ;a peaJIM30BaH cuettap11H:, on11caHHbIH B rrpe· 

JJ;bl,ll;)'Ill;eM pa3JJ;eJie: aHHMaL�HOHHOe H306p(l)f{eHHe BepryrnKH JJ;OJI)l(HO llOKa3bIBaTbC.H 

BO BpeM51 BblllOJIHeHH51 Ajax-orrepau1111.  ::ha onepaUM51 HHHUHHpyeTC51 u�eJiqKOM Ha aKpattHOH KHOf!Ke. 

06pa60Tq11K  co6bITH51  a j  a x - s t a r t ,   KaK,  BrrpoqeM,  11  06pa60Tq11K  co6bITH51 

a j  ax-complete, ycTaHaBJIHBaeTCfl 6e3 BCflKOH npHB.H3KH K Koµ;y,  B KOTopoM HHHUH· 

aJIH311py10Tc.si  o6a co6hITH.H.  B 06pa60Tq11Kax aTHX cneu11aJibHhIX co6hITHH att11Ma· 

UHOHHOe  H306p(l)f{eH11e  BepTYfiIKH  IlOKa3hIBaeTC.H  H  CKpbrnaeTC.H  COOTBeTCTBeHHO, KaK noKa3aHO HM)l(e. 

button . addEvent L i st ener ( ' cl i ck ' ,  ( )   =>  { 

perforrnAj axOperation ( ) ; 









Diaea 13.  Oco6ennocrnu o6pa6ornKu co6'blrnuu 

447 

} ) ; 

document . addEventLi stener ( ' a j ax-start ' ,   e  =>  { 

document . getE lementByid ( ' wh i r l yThing ' )  . st y l e . d i sp l ay 

' in l i ne-block ' ; 

a s s e rt ( e . det a i l . url  ===  ' my-url ' ,   ' We  can  pass  i n   event  data ' ) ; 

} )  ; 

document . addEventListener ( ' aj ax-complete ' ,   e  =>  { 

document . getE lementByid ( ' whi r l yThing ' )  . st yle . d i splay =  ' none ' ; 

} ) ; 

CJie�eT  IIMeTh  B  BII�,  qTo  sceM  TpeM  06pa60Tq11KaM  co6hITIIH  H11qero  He113-secTI-IO o c�ecTBOBaH1111 .n;pyr .n;pyra.  B qacTHOCTII,  o6pa6oTqHK co6bITIIH OT meJI'-I

KOB  KHOTIKaMH  MbIIIIH  He  HeCeT  HIIKaKOH  OTBeTCTBeHHOCTH  3a  IlOKa3  H  coKpbITHe aH11Mau:110HHoro 11306p(l)l(eHIIJI sepryIIIKH. CaMa )Ke Ajax-onepau;1151 IIMHTHpyeTcJI B 

npHBe,n;eHHOM HH)l{e ¢parMeI-ITe KO,ll;a. 

funct ion  performAj axOpera t i o n ( )   { 

t r i g gerEvent ( document ,  ' aj ax- start ' ,   {  url :  ' my-url ' } ) ; setT imeout ( ( )   =>  { 

t r i ggerEvent ( document ,  ' a j ax-complete ' ) ; 

) ,  5 0 0 0 ) ; 

CTp11se,n;eHHaJI BbIIIIe ¢yttKU:IIJI  HHIIU:HHpyeT C06bITHe  aj ax-start H  IlOCbIJiaeT 

,n;aHHhie o co6hITHII ( '-1epe3 cso:HcTBO ur l ) ,  IIMIITIIPYH Ajax-3anpoc. ,[(aJiee B paccMa

TpHsaeMo:H  3,n;ecb  ¢YHKU:HII  ,n;eJiaeTcJI  3a,n;ep)l{1<a  no  speMeHII  Ha  5  ce1<yH�,  qT06h1 

ChIMIITIIpOBaTb  o6pa60TKY J\jax-3anpoca  B  Te'-JeHIIe  :':lTOrO  rrepIIO,ll;a  BpeMeHII.  CTo HCTeqeHHII ycraHOBJleI-IHOH 3a,n;ep)l{KII  no  speMeHH  IIMIITHpyeTCH  B03BpaT  OTBeTa Ha  3arrpoc  II  IIHIIU:IIIIpyeTCJI  co6bITHe  a j ax- comple t e ,  qT06b1  0603naq11Th 3asep

IIIeHIIe Ajax-onepaqHH. 

06paTIITe  BHIIMaH11e  Ha  OTCY'l'CTBHe  CIIJibHblX  CBJI3eH  B  ,n;aHHOM  rrpHMepe. 

06meMy KO� BhIIIOJIHemrn Ajax-orrepau;ttH n11qero HeH3BeCTHO  o  TOM,  qTo  rrpe�rroJiaraeTCJI c,n;eJiaTh B  1<0.n;e Ha  se6-cTpam1u:e  rrp11  nacryrrJieHIIII  cneu;HaJihHhIX  co6bITHH, II ,ll;(l)l(e 0 TOM, cyu.(eCTByeT JIH 3TOT KO,ll; Ha C1'PaHIIU:e Boo6me. A KO,ll; Ha CTpa

HIIL(e opraHII30BaH B  BII,ll;e  He60JibIIIHX  He3aBHCIIMblX .n;pyr OT .n;pyra o6pa60T'-IIIKOB 

co6bITIIH. B CBOIO O"lJepe,n;b, Ko,n;y Ha CTpan11u:e HHqero Hel13BeCTHO 0 TOM, '-ITO ,n;eJiaeTCH B o6meM KO�e. Ott npOCTO pear11pyeT Ha co6hITIIH, KOTOpbie MOryT HacryrrHTb, a MOrYT H He ttacryrrHTb. 

TaKaJI HII3KaJI CTerreHb CBH3bIBaHHJI IIOMOraeT c,n;eJiaTb KO,ll; MO,ll;YJibHhIM, ynpou.(aeT ero  Harr11caH11e 11 3aMeTHO 06Jier'-1aeT  ero  OTJia�Ky,  ecJI11  B  HeM  o6Hapy)l{aTCJI  Ka-1<11e-H116y�h ourn6Kl1. 0Ha ynpomaeT Tal()l{e COBMCCTHOe 11CIIOJib30BaHl1e OT,ll;eJibHbIX 

¢parMeHTOB KO�a 11 IIX rrepeHOC 6e3 orracemrn HapyIIIHTh HMe10myiocH CBH3b MC)l{�y HHMl1. HH3KaJI CBH3h .n;aeT Heocrrop11Mble rrpe11�eCTBa, Kor.n;a B rrpHKJia,ll;HOM Ko,n;e HCUOJlh3YIOTCH CIICL(IIaJihHbie co6bITl1H, a TaIOKe II03BOJIHeT pa3pa6aThIBaTh rrpHJIO

)l{CHHH B  HaMHOI'O 60.Jiee Bbipa311TCJibHOM 11 r116KOM CTl1Jle. 
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qacm'b TV.  HcCJteooeauue 6pay3epoe 

PeaaoMe 

Do,11,Be,11,eM KpaTKHH HTor ToMy,  qTo Bbl Y3HaJIH H3 aToi1 rnaBbI. 

•  3a,11,aqa B IIHKJie OJKH,ll,aHH51 co6bITHH npe,11,cTaBJHleT ,11,eHCTBHe, BbIIIOJIH51eMoe 6pay3epoM.  3a,11,aqH pa3,11,eJI5110TC51 Ha cJie,11,yiom11e KaTeropHH. 

- MaKpo3a,11,aqH  51BJI51IOTC51  oT,11,eJibHbIMH,  caMocT051TeJibHbIMH  .u.ei1cTBH51MH 

Bpo.u.e C03,ll,aHH51 rnaBHOrO ,11,0J<YMeHTa,  o6pa60TKH pa3JIH�UlblX co6bITHH H 

BHeceHH51 H3MeI-IeHHH B  URL. 

M HKpo3a,11,aqH 51BJI5110TC51  6oJiee  MeJIKHMH 3a,11,aqaMH,  1<0Topb1e ,11,0JI)l<I-IhI BbIIIOJIH51TbC51  KaK  MOJKHO  CI<Opee.  K  �rnc;1y  11X  npHMepoB  OTHOC51TC51  06paTHbie BbI30BhI o6emaHHH H BH.U.OH3MeHeHtt51 B Mo,11,eJIH DOM. 

•  B  orny  0,11,HonoTo�rnoro  BblfiOJIHeHH51  Ko,11,a  3a,11,aqH  06pa6aT1>rna10Tc5I  no oqepe,11,H .   H  KaK TOJihKO  HaqHeTC51  B1>mo1rner-rne  3a,11,a�rn,  ee  He  MOJKeT  npepBaTb .u.pyra51  3a,11,aqa.  KaK  npaBHJIO,  IIHKJI  OJKH,11,amrn co6bJTHH COCTOHT,  no MeH1>mei1 Mepe,  H3 cJie.u.y1o�Hx ,11,Byx oqepe,11,eH:: MaKpo- H MHKpo3a,11,aq, 

•  Tai1Mepb1  n pe.u.ocTaBJI51IOT  B03MO)l<HOCTb  acHHxpoHHO  3a,11,epJKHBaTb  BbInoJIHeHHe  cpparMeHTa  Ko,11,a,  no  MeHbIIIei1  Mepe,  B  TeqeHHe  HeKoToporo  KO

JIHqecTBa MHJIJIHCeJ<YH,11, . 

.l(JI51 BblllOJIHeHH51 o6paTHOro Bb130Ba nocJie  HCTeqeHH51 yKa3aHHOro nep11-o;:i;a BpeMeHH CJIYJKHT MeTo,11, s e t  T imeout ( ) . 

- ,l(JI51  11Hl11111aJil13aII11H  Tai1Mepa,  KOTOpbIH  6y,11,eT  nepHo.11;11qecK11  BblllOJI

H51Tb  o6paTHhIH  BhI30B  qepe3  YKa3aHHhIH  11HTepBaJI  BpeMeHH  BnJIOTb  .u.o OTMeHbI CJIYJKHT MeTO.U. s e t  Interval ( ) . 

- 06a  MeTo,11,a  B03Bpama10T  11,11,eHT11cpHKaTop  Tai1Mepa,  c  noMomblo KOTOporo  MOJKHO  OTMeHl1Tb  ;:i;eHCTBHe  TaHMepa,  Bbl3BaB  MeT0,11,bI clearTimeout ( )  H  clearint erval ( ) . 

Tai1Mepb1  CJIYJKaT .U.JI51  pa3611eH115I  3aTpaTHoro  iio  Bb1q11cJieH115IM  Ko,11,a  Ha no;:i;;:i;a10mHec.H ynpaBJieH1110  cpparMeHTbI,  He  cTonop51mHe  pa6ory 6pa

Y3epa. 

•  Mo;:i;eJib DOM  npe;i:craBJI51e'r  co6oi1  11epapx11qecKoe  ;i:epeBo  aJieMeHTOB,  no KOTopoMy o6hrqHo pacnpocTpaH.HeTc51  co6blTl1e,  npo11cxo,11,.Hmee  B  IIeJieBOM 

aJieMeHTe  (T.e.  ttHHIIttaTope ;:i;aHHoro co6bIT1151) .  HMeIOTC51 cJie.u.y10mHe Mexa

Hl13MbI pacnpocTpaHeHtt51 co6h1T11i1. 

DpH nepexBaTe  co6bITl151  OHO pacnpocTpa1rneTc5I  BHl13 OT BepxHero  aJie

Mei-ITa ;:i;o caMoro IIeJieBoro aJieMeHTa. 

- Dp11  BCnJibIBaHl1H  co6bITl151  OHO  pacnpocTpaH51eTC51  BBepx  OT  IIeJieBoro aJieMeHTa .u.o caMoro  BepxHero aJieMeHTa. 

•  Kor;:i;a  BhI31>ma10Tc5I  06pa60Tq11J<11  co6h1T11i1, 6paY3ep nepe;:i;aeT TaKJKe  060eKT co6bITH51 . .l(ocryn K  TOMY aJieMeH1)',  r.u.e npott30IIIJIO co6hITHe,  ocyn\eCT

BJI51eTC51  qepe3 rnoi1cTBO t arget aToro o6'beKTa co6bITl151. A B  TeJie o6pa6oT-
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'-IHKa  co6bITl1H  KJllO'lesoe CJIOBO  t h i s  CJIPKl1T ti.JUI CCbIJIKl1 Ha TOT 3JieMeHT, 

.u,;rn KoToporo 3aper11cTp11posaH ,a;aHHhJH o6pa6oT'lHK co6bJTHH. 

•  Cnel.(HaJibHble  co6hITl1JI, co3;�asaeMhie c  noMOJJ.(bIO  scrpoeHHoro  KOHCTpyi<

Topa 06-heKTOB Tttna CustomEvent  11  nepe.a;asaeMhie  tJepe3  MeTo,a;  dispatch Event ( )  ,  c11y)l(aT MJI OCJia6Jiemrn  CBJ:l3l1  Me)l(/W pa3JIH'-1Hb1Mll 'laCTJ:IMH np11JIO)l(eHHJ:I. 

Ynpa>KHeHMSI 

1 .   I1011eMy TaK  Ba)l(HO,  'lT06bI  nocTaHOBKa 3a,a;a<1  B  011epe,a;b  npo11cxo.a;1rna  3a npe,a;eJiaMH I.(HKJia O)l(H,II;aHHJI co6hlT11i1? 

2.  IloLJeMy TaK Ba)l(HO, LJT06bI Ka)l(,II;blH mar I.(l1KJia 0)l(l1,II;aHl1J:I co6hITl1H 3aHl1MaJI He 60Jibllie  1 6, 7 MC? 

3.  KaKoi1 113 nepeq11cJieHHbIX HH)l(e pe3yJihTaToB 6y,a;eT Bhrne,a;eH Ha KOHCOJih qepe3 2 ceKYH,II;bI nocJie HaLJaJia BhillOJIHeH11JI np11JIO)l(eH11JI? 

setTimeout ( funct i on ( )  { 

console . log ( " T imeout  " ) ; 

} ,  1 0 0 0 ) ; 

set i nt e rva l ( funct i on ( )  { 

console . log ( " Interval  " ) ; 

} ,  50 0 ) ; 

a) T imeout  Interval  Interval  I nt erval  Interval 

6) Interval  T imeout  Interval  Interval  Interval 

s) Interval  Timeout  Timeout 

4.  Ka1<oi1 H3 nepe•111c11eHHhIX 1-rn)l(e pe3yJihTaTos 6y,a;eT Bhrne,a;eH Ha KOHCOJih •1epe3 2 ce1ry-H,a;bI llOCJie Ha'laJia BblflOJIHeHl1J:I npHJIO)l<eHl1JI? 

const  t imeout i d   =  setTimeout ( function ( )  { 

conso l e . log ( " Timeout  " ) ; 

} ,  1 0 0 0 ) ; 

set i nterva l ( funct ion ( )  { 

console . log ( " Interval  " ) ; 

} ,  5 0 0 ) ; 

c l e a rT imeout ( t imeout i d ) ; 

a)  I nt erval  T imeout  Interval  I nt erval  Interval 

6)  Interval 

s) Interval  Interval  Interval  Interval 

5.  KaKoi1  113  nepe'-IHCJieHHhIX  HH)l(e  pe3yJibTaTOB 6y,a;eT  BhIBe,a;eH  Ha  I<OHCOJib B  pe3yJibTaTe  BbillOJIHeI-1115:1  np11se,a;eHHOI'O  I-IIDKe  KO,a;a  II  ll(eJILJI<a  KHOTIKOH 

MhilliH Ha aJieMeI-ITe c II,a;eHTmf>111<aTopoM inner? 
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£/acmb IV.  Hcc.11£ooea'1iUe 6payaepoe 

<body> 

<div  i d= " out e r " > 

<div  id= " inne r " >< /div> 

< /div> 

<script> 

const  innerElement  =  document . querySelect o r ( " # inne r " ) ; const  oute r E l ement  =  document . querySe lector ( " # ou t e r " ) ; const  bodyE l ement  =  document . querySe lector ( "body" ) ; inne rElement . addEventListene r ( " c l i c k " ,  funct ion ( )  { 

console . l og ( " I nne r " ) ; 

) )  ; 

out erElement . addEventL i s t e ne r ( " cl i c k" ,  funct ion ( )  { 

console . l og ( " Ou t e r " ) ; 

) ,  t rue ) ; 

bodyElement . addEvent L i s tene r ( " c l i ck " ,  function ( )  { 

console . l og ( " Body" ) ; 

) ) 

< / s cript> 

< /body> 

a)  I nner  Out e r   Body 

6) Body  Oute r   Inner 

B) Out e r   I nner  Body 







B  3TOM  rnaee ... 

•  . CTpaTenrn: paspa6oTI<H  nosTop,ao :ucnoJJh3yeMoro 

Kpocc-6pay3epaoro Ko,n;a Ha JavaScript 

•  Aml.lIH3 xapaKTepa 

K0Topb1e rrpHXO,ll;lITdl 

pa3pemaTh 

•  Pa3YMHhIM no.n:xo.n: K paspemett:uro B03HHKaIOW:HX 3aTpy.n::Hemrn BoIKHM, KOMY npHxo,n;HJIOCh pa3pa6aTbIBaTh Ko,n; cu,eHapHeB .n:m1 Be6-crpaHHU. 

Ha JavaScript,  )')Ke <1epe3 mITh  MHayT oco3HaBaJI  HaJIHqHe  u,eJioro  pH,n;a  3aTpy.n:He

HHH, CB513aHHhIX c o6ecrreqeHHeM Ha,n;e)l(HOH pa6oThl Ko,n;a B no.n:.n:ep)l(HBaeMhIX 6pay3epax. 3TH 3aTpy.n:tteHH51 npHXO,ll;HTC51 npHHHMaTb BO BHHMaHHe Ha pa3HhIX CTa,n;H51X  pa3pa6oTKH:  OT  aJieMeHrapHoro perneHHH  Te�HX  3a,[(aq  H  .n:o  rrJiattHposattmr Ha CJIYqaM: BhrnycKa HOBhIX sepcHM 6pay3epos, yqHThIBaH see cnoco6b1 nosTopttoro HCilOJih30BaHH51 KO,[(a Ha ern,e He C03,[(aHHbIX se6-cTpaHHIJaX. 

HanHcaHHe  KO,[(a  MH  MHor11x  6pay3epos  - 6e3ycJIOBHO,  HeTpHBHaJihHM  3a

,[(aqa,  KOTOpaH  Tpe6yeT  ysH3KH  c  H36paHHhIMH  MeTO.IJ:OJIOrHHMH  pa3pa60TKH  se6-npHJIO)KeHHM,  a  TaK)l(e  c  HaJIHqHhlMH  pecypcaMH  ,[(JI51  pa60Tbl  Ha,ll;  npoeKTOM.  KaK 

6hI  HaM  HH  XOTeJIOCh, ,[(JI51 pa3pa60TKH  se6-cTpaHHIJ,  KOTOpb1e ,[(OJl)l(Hbl  H,[(eaJibHO 

cpyttKU.HOHHpoBaTb  B  Ka)l(,[(OM  6pay3epe,  KOTOpblH  KOr,[(a-JIH6o  cym:ecTBOBaJI,  HMeeTC51 H em:e TOJlhKO Il051BHTC51, cypoBaH peaJihHOCTb BbIHy)l(,[(aeT npH3HaTh, qTo B HarneM pacnopH)l(eHHH HMeIOTCH orpaHHqeHHhie pecypch1. IToaToMy HaM np11xo,[(HTC5l TlIJ,aTeJihHO  nJiaHttpoBaTb  TaKoe  npHMeHeHHe  3THX  pecypcoB,  qTo6bI  H3BJieqb  H3 

HHX HaH60JihllIYIO Il0Jlh3y. 
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T/acm'b N. HccJteaoeaHue 6pay3epoe 

I1MeJ-IHO Il03TOMY I-IaCTOHllia5l rnaBa Haq1,rnaeTCH c peKOMeH,11.au:m1 OTHOC11TeJihHO 

BbJ6opa IlOMep)J(11BaeMhIX 6pay3epoB.  ITocJie 3TOro B Hett 06cy)J(,11.a10TCH OCHOBHhie Tpy,11.HOCTl1,  CB5I3aHHhie  c  pa3pa60TKOH Kpocc-6paY3epHoro K07J;a,  a  TaIOKe  acpcpeK

Tl1BHhie  cTpaTerII11  11X  npeo.n;oJieH11H.  Ha•rneM  co  cnoco6oB TmaTeJihHoro  Bb16opa noMep)J(11BaeMhIX 6pay3epoB. 

3HaeTe nM  Bbl? 

KaKHM11  cnoco6aM11  o6bl4HO  n peoA011esa10TCR  TPYAHocrn,  CBR3a H Hble c  Hecomaco

BaH H blM noBeAeH11eM n p H KJlaAHOro KOAa B pa3HblX 6pay3epax? 

KaK 11V4We scero CAellaTb csoi:i KOA np11roAHblM Allfl 4V>K11X CTpaH11u,? 

B 4eM no11b3a OT no1111¢111111os np11 HanHcaH1111 Kpocc-6pay3epHblX cu,eHap11es? 

1 4. 1 .  Coo6pa>1<eHMS1 no noBOAY Kpocc-6payaepHoi1 

paapa6oTKM 

CoBepmeHCTBOBaHIIe  HaBbIKOB  nporpaMMIIpoBaH11.H  Ha JavaScript  OTKpbrnaeT 

urnpoKHe  ropH30HThI,  oco6eHHO Teneph,  Kor,11.a  np11MeHeHIIe JavaScript BhilIIJIO 3a npe.n;eJihI 6pay3epoB 11 .zi;ocT11rno cepBepoB 6Jiaro,11.apR rnianpopMe Nodejs. Ho 1<or

,11.a  ,11.eJIO  ,UOX0,11.HT ,11.0  pa3pa60TKl1  6pay3epHbIX,  T.e.  KJil1eHTCKI1X  Be6-np11JIO)J(eH11H 

Ha JavaScript,  a 11MeHHO 3TOMY npe.n;Mery  IlOCBHllieHa ,11.aHI-IaR  KH11ra,  TO  paHO  11Jll1 

fl03,ll.HO  np11xo.n;UTCH  CTaJIKHBaTbCJI  c  caMl1MII  6pay3epaMu 11  BeCbMa  HenpIIHTHblMII BonpocaMH IIX HeCOBMeCTIIMOCTII. 

B  11.zi;eaJihHOM cJiyqae  Bee 6pay3epb1 .D;OJI)J(HhI  pa6oTaTh 6e3oum6oqHo  II  noMep

)J(HBaTb  Ha  IlOCTOHHHOH  OCHOBe  Be6-cTaH.n;apTbl,  HO  BCeM  xopomo  113BeCTHO,  qTo B  .zi;eii:CTBHTeJihHOCTH  .n;eJIO  o6CTOl1T  COBCeM  11J-Iaqe.  I1  XOTR  Ka'leCTBO  6pay3epoB 

3a  nocJie,11.Hee  BpeMR  3Ha'lHTeJihHO  yJiyqm11Jiocb,  HM  no-npe)J(HeMy  np11cym11  nporpaMMHhie om1161<11,  OTCYTCTBHe  Heo6xo,11.11MbIX 11HTepcpeii:coB API 11 xapaI<TepHbie oco6eHHOCTl1  pa6oTbl,  KOTOpbie  npIIX0.[1;11TCR  y<II1TbIBaTb  np11  pa3pa6oTKe  Be6-np11JIO)J(eHl1H.  Bbipa6oTaTb  KOMnJieKCH)'IO  cTpaTermo  pa3perne1-111R  3aTpy,11.HeH11ii:, CBJI3aHHbIX c  6pay3epaMI1,  11 xopomo 3HaTb HX OTJII1'II1R  11  oco6eHHOCTI1 pa60Tbl He MeHee Ba)J(HO, eCJIH He B(l)KHee,  qeM rpaMOTHO nporpaMM11pOBaTb Ha JavaScript. 

IT pH 1-ianHcaH11H .D;JIR 6pay3epa npHJIO)J(eHHH 11JIH 61161rnoTeK Ha JavaScript 01:1eHh Ba)J(HO npaB11JihHO Bb16paTh no.zi;.zi;ep)J(KY KOHKpeTHhIX 6pay3epoB.  Pa3yMeeTCH, xoTe

JIOCh 6b1 no.zi;.zi;ep)J(11BaTh Bee 11Me10m11ecJI 6pay3epb1,  HO orpatt11•1e1-111R, Hal()Ja.[l;blBae

Mhie Ha pecypcbJ pa3pa60T1m 11 Tecn1poBaHHH, ,11.IIKTYJOT COBepmeHHO IIHOH no,11.xo.zi;. 

TaK 1<a1< )J<e pemIITh, 'ITO IIMeHHO 11 Ha KaKOM ypoBHe c11e;-weT no,rvJ;ep)J(11BaTb? 

j(JIH  OTBeTa  Ha 3TOT  Bonpoc  Mbl MO)J(eM  fI03aIIMCTBOBaTb  CTapbIH  no.zi;xo,11.,  np11-HHTbIH  B  Be6-c11y)J(6ax Yahoo!  11  Ha3bJBaeMblH  1C.ftaccurftwca'IJ,UeU noooep:Jlcicu 6pay3ejJ08. 

ITp11 TaKOM  no.zi;xo,11.e Mbl C03,UaeM MaTpIIU:Y TIOMep)KKH 6pay3epoB, KOTOpa5I CJIPKHT 

B Ka'IeCTBe MOMeHTaJihHOfO CHIIMKa, OTpa)J(aIOmero Ba)J(HOCTb 6pay3epa II ero fIJiaTcpopMbI ,UJIH Ham11x noTpe6HOCTeii:. 
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B  TaKOM  MaTpnqHoM  npe.n:cTaBJieHnH  u,eJieBhie  nJiaTcpopMbI  yKa3bIBaIOTCH  no O,l.lHOH OCH, a 6paY3epbl - no .n:pyroH:. 3aTeM B OT.l(eJibHbIX JiqeH:Kax Ka_)J{.l(OH KOM6H

HaU,HH 6pay3epa 11 rniaTcpopMbI  np11cBa11saeTcR  onpe.n:eJieHHhIH I<Jiacc  ( oT A .n:o  F, XOTJI  MO)KHO HCllOJib30BaTb H .n:pyry10 CHCTeMy I<Jiaccwcpm<au,1111  B 3aBHCHMOCTl1 OT 

I<OHKpeTHblX I10Tpe6HOCTCH) .  f11110TeT11qeCKHH np11Mep no.n:o61-IOH  MaTpHU,bI npH

Be.l(eH B Ta6JI.  14. 1 . 

Ta6m11.�a 1 4. 1 . n.moTern'ieCKMM npMMep MaTpM1.4b1 noAAep>KKM 6pay3epoe Windows 

Mac OS X 

Linux 

iOS 

Android 

IE 9 

OTcyrcrnyeT 

0TcyrcrnyeT 

0TCYTCTByeT 

0TCYfCTByeT 

IE  1 0  

OTcyrcrnyeT 

OTcyrcTsyeT 

OTcyTcrnyeT 

OTcyTcrnyeT 

I E  1 1  

OTcyrcrnyeT 

OTcyrcrnyeT 

OTcyrcrnyeT 

OTcyrcTsyeT 

Edge 

OTcyrcrnyeT 

OTcyrcrnyeT 

0TCYTCTByeT 

OTcyrcrnyeT 

Firefox 

OTcyTcrnyeT 

Chrome 

Opera 

Safari 

0TCYTCTByeT 

OTcyrcrnyeT 

06paTHTe BHHMaHHe Ha TO,  llTO B .l(aHHOH MaTpHu,e 3a110JII-ICHbl He Bee 51'-IeH:rm. 

TipttcBaHBaHHe I<JiaCCOB KOI-IKpeTHOH KOM6HHaU,HH IlJiaTcpopMbI H 6pay3epa IlOJIHO

CTblO 3aBHCHT KaK OT Tpe6oBaHHH BbIIlOJIHJICMOro npoeKTa, TaK H OT .n:pyrttx Ba_)J(

HbIX cpaKTOpOB, B TOM '-Il1CJie OT COCTaBa u,eJieBot'r ay.n:11Top1111. TipHMCHJIJI no.n:o6HbIH 

IlO,l.lXO.l(,  MO)KHO pa3pa6oTaTb CHCTeMY KJiaCCHcpHKaU,HH, B  KOTopoH: onpe,l.leJIJICTC51 

Ba_)J(HOCTb 110,l.l,l.lCp)KKH IlJiaTcpopMbl  H  6pay3epa,  o6oe.l(HHHB ary HHcpopMaU,HIO co CTOHMOCTblO TaKOH IlOMCp)KKH'  lJT06bI BblJIBHTb OllTHMaJibHbIH COCTaB no,l.l.l(ep)[m

BaeMhIX 6pay3epoB. 

Bb1611paH noMep)KKY 6pay3epa, MhI 06b1qHo 06n3yeMcn c.n:eJiaTb CJie.n:y10mee. 

•  AKTHBHO TecnipoBaTh CBOH KO.[( B cpe.n:e aToro 6pay3epa c noMOIIJbIO H36paH

Horo TeCTOBoro Ha6opa. 

•  l1cnpaBJI51Th nporpaMMHbie ourn6K11 H  perpecc1111,  CBJI3aHHbie c  3THM 6pay3epoM. 

•  06ecneq11BaTh  nptteMJICMbIH  ypoBCHb  npOH3BO.l(HTCJlbHOCTH  CBoero  KO,l.la npw ero BbIOOJIHCHHH B 3TOM 6pay3epe. 

B noBce.n:HeBnoH: npa1<T111<e rrporpaMMwpoBaHHJI Heu,eJiecoo6pa3HO pa3pa6aThI

BaTb rrpHJIO)l{CHHJI,  paccq11TaHHb1e cpa3y Ha 60J11>IIIoe  q11c;10  nJiaTcpopM 11  6pay3epoB,  H03TOMY HMeeT CMblCJI  B3BeCHTb 3aTpaTbl  11  rrpe11MyIIIeCTBa  IlOMCP)KKH  pa3-JIJ1qHblX 6pay3epoB. B JI1060M rro)J.o6uoro po.n:a aHaJIH3e ueo6xo.n:nMo rrp11n11MaT1> BO 

BHHMaHHe M1-1or11e cpaKTOpbL HmKe rrepeq11cJieHbI caM1>1e rnaBH1>1e 113 HHX. 
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f!acm'b N  lfcc.rieaoea'Hue 6pay3epoe 

•  O)l(tt,n:amrn.  H noTpe6HOCTH u;eJiesoii ay,n:HTOpHH . 

•  Jl:oJIH  6pay3epa Ha pbrnKe. 

•  3aTpaTbI Tpy.a;a Ha noMep)l(KY 6pay3epa. 

IlepBbIH cpaK'rop  HOCHT ,U:OBOJibHO cy6beKTHBHbIH  xapaKTep  H  onpe,n:eJI51.eTC51  B 

paMKax  KOHKpeTHoro npoeKTa. C .n:pyroii cTopoHhI, ,n:oJIIO 6pay3epa 1-1a pbrnKe MO)l(-

1-10 3aqacry10 onpe,n:eJIHTb c ,U:OCTaTOqHOH CTeneHbIO  TOqHOCTH  Ha OCHOBaHHH  HMe

IOIUeHC51  HHcpopMau;HH.  A  nptt6JIH3HTeJihHYJO ou;e1-1Ky 3aTpaT Tpy.n:a  Ha  noMep)l(KY 

Ka)l(,ll;oro 6pay3epa MO)KI-10  npHKHHYTh, yqHTbIBa51  cpyHKJJ;HOHaJibHbie  B03MO)KHOCTH 

6pay3epos H co6JI10.a;em1e B 1-mx cospeMeHHhIX cTa1-1.a;apTOB. 

Ha pttc. 1 4. 1  np11se,n:eH npttMep .a;11arpaMMhI, 1-1arnH,ll;HO npe,n:cTaBJIHIOIUeii cse.a;e

HHH 06 HCIIOJih30BaHHH 6pay3epos ( OHH noJiy•1e1-1b1 c se6-cai1:Ta no a.a;pecy http : I I gs . s t a t count e r . com/  B  anpeJie  20 1 6  r.) .  J1106oi1:  cpparMeHT  rrosTop1-10  MCIIOJib-3yeMoro  Ko,n:a JavaScript,  6y,n:h  TO  fo16JIHOTeKa  ,ll;JI51  Maccosoro  noTpe6Jienm1  HJIH 

co6CTBeHHbIH CTpaHHqHbIH KO,U:,  CJie.a;yeT pa3pa6aTbIBaTh ,ll;Jl51 l-IOPMaJibHOH pa60Tbl B KaK MO)KI-10 60JihllleM qHcJie cpe,n:,  y.a;emrn OCHOBHOe BHHMaHHe 6pay3epaM H  llJiaTcpopMaM,  KOTOpb1e  ttMeIOT  oco6oe  31-1aqe1-1tte  MH  Ko1-1eqnoro  IIOJih30BaTeJI51.  Jl:JIH 

Maccoso yrroTpe6JI51.eMhlX 6116JIHOTeK  aTo  06m11pnb1i1: pH,n:  cpe,n:,  a MH  6oJiee crreu;ttcp11qHhIX npHJio)J<eHHtt 01-1 MO)KeT 6bITh cy)KeH. Ho, rrpHHHMaH OTBeTCTse1-moe perne1-1tte OTHOCHTeJibHO noMep)J(JrnaeMhIX cpe,n:,  He 3a6blsai1Te c11e,n:y10mee npaBJrno: Ka"tecmeo ne aOJtJ!CnO npunocum'bCfl 8 Jlcepmey oxeamy noaaepJ/CUBae.M'blX cpea. 

Cran1crnKa npl4MeHeHl45l 6pay3epos 

CrarncTll\Ka npl4MeHeHll\5l 6pay3epos 

B HaCTOnbHblX Cll\CTeMax 

s M06l4nbHblX ycrpoi::icrsax 

npo41'1e 

IE 

npo41-1e 

Opera 

5% 

2% 

3.6% 

2% 

Chrome 

Opera 

Chrome 

53% 

1 1 .4% 

35% 

Safari 

9% 

Firefox 

Android 

1 5% 

1 3% 

IE 

1 6% 

UC 6pay3ep 

1 7% 

Safari 

1 8% 

PMC.  14.1.  AHaJl!-13  CTaT!-1CT"1KH  n pHMeHeHH5l  6pay3epos  B  HaCTOJlbHblX  CHCTeMax  H  M06HJlbHblX 

ycrpoCiCTBax Aaer  RCHOe  npeACTaBJ18HHe 0  rex  6 pay3epax,  KOTOpblM  CJ18AY8T  YA811 1'1Tb  OCHOBHOe BHHMaHHe 
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B  aToi1 rnaBe cHaqa_71a  6y,ll.yr  paccMoTpeHhI  pa3JIH<IHbie  oITyaiv·nI,  B  KOTopbIX 

KO,ll. Ha JavaScript ,ll.OJI)KCH 6bITh HamICaH c y<ICTOM Kpocc-6pay3epHoi1 ITOMCP)KKl1, a 3aTCM  Ha11Jiyqurne  MCTO,ll.11Kl1  Han11caH11.H  KO,ll.a  c  l{CJiblO  npe,ll.OTBpaTHTh JII06bIC 

OCJIO)l<HCHirn,  KOTOpbIC  Moryr B03HHKHYTb B ITO,ll.06HbIX C11TyaI.Il1.HX.  8To  IIOMO)KCT 

BaM  npaBl1JlhHO  BbI6paTh TC  MCTO,ll.HKl1,  np11H.HTl1C  KOTOpbIX CTOl1T 3aTpaqeHHOro BpeMeH11,  a CJIC,ll.OBaTCJihHO,  3anom-mTh MaTp11I.Iy ITOMCP)KKH 6paY3epoB HaA)le)Ka

II.IHM o6pa30M. 

1 4. 2 .  nstTb C3MblX Hacy�HblX 33A3l4 paapa60TK"1 

ilptt HanucaHHH 11106oro  tteTpttBl1aJihHOro KO,ll.a  B03Hm<aeT Macca 3a,ll.aq,  KOTOpbre  nptt:XO,ll.11TC.H  pernaTb  r-rn  cTa,ll.Hl1  pa3pa6oTKl1  Be6-rrptt:JIO)KCHHH.  Cpe,ll.H  HHX 

MO)KHO BbI,ll.CJIHTb II.HTh caMhIX HacyII.IHhIX H TPY,ll.HbIX,  BCTaIOII.IHX rrepe,ll. pa3pa60Tq11KoM rrptt HarmcaHl111 IIOBTOpHO HCIIOJib3YCMOro KO,ll.ajavaScript (pttc.  14.2). 

H 11)Ke nepeq11c11eHhI aT11 IT.HTb HacyrnHhIX 3a,ll.aq pa3pa6oTKl1 rroBTOptto ucnoJib-3yeMoro KO,ll.ajavaScript. 

•  YcTpatteHHe ourn6oK B CI.Iettap11.Hx 

•  YCTpaHettHe nporpaMMHbIX oum6oK B 6paY3epax. 

•  0TCYTCTBYIOII.I11C cpe,ll.CTBa B 6paY3epax. 

•  BHernH11i1 KO,ll.. 

•  PerpeccH11 B 6pay3epax. 

I)  '-"°itHt.rlASi)( 

/ 

� Vt�rtc.c.1.<1.< 

Ow.c.11w.c.w.e.11t0u..,1.<t  c.rt�c.w.e.c. 

PMC. 14.2. nsnb caMblX HaCYW.HblX 3aAa4 pa3pa60TKlll 

noBTOPHO 111cnO/lb3yeMoro KOAa  Ha JavaScript 

Pema.H  Ka)K,ll.yro  113  aT11x  3a,n;aq,  Heo6xo)J.11Mo  Hai1T11  30JioTyro  cepe)J.11Hy MC)K)J.y BpeMCHCM, KOTopoe npHXO)J.llTC.H Ha aTO TpaTHTb, H BbffO)J.OH, KOTOpa.H 6y,ll.eT rroJiy

'lCHa B KOHCqHOM llTOre. B KOHC'IHOM cqeTe aTy 30JIOTYIO cepe,11.111-iy Ka)K,ll.OMY pa3pa6oT<nmy rrpttX0,11.llTC.H llCKaTb caMOCTO.HTCJibHO, llCXO,ll.ll 113 CJIO)KllBIUCHCll cttryaI.I11ll. 

ilpttHl1Ma.H OTBCTCTBCHHOC pemett11e, CJie;.zyeT yqttTbIBaTb TaK11e <.f.>aKTOpbI, KaK atta-
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Jll13  npe)l;TIOJiaraeMOH ay)l;HTOPHH,  HaJIH'IHblX pecypcoB MH pa3pa60TKH H  rpa<f>HK 

BblHOJIHeHH.H pa6oT. 

CTbITa.HCb pa3pa6oTaTb TIOBTOpHo HCTIOJlh3yeMblH KO)); Ha JavaScript, CJie,rzyeT npH

HHMaTb BO  BHHMar-me  BCe,  'ITO HMeeT OTHOllieHHe  K )l;aHHOMY Bonpocy.  B  nepBy10 

0'-Iepe)l;b 3TO OTHOCHTGI K caMblM pacnpocrpatteHHbIM B HaCTOJIIUee  BpeMJI 6paY3epaM,  llOCKOJibKY HMeHHO HMH,  Bep051THee Bcero,  6y)l;eT  TIOJib30BaThC51  QeJieBa.H ay

)l;HTOplrn.  Y.To )Ke KacaeTCJI OCTaJibHblX,  Mettee pacnpocTpaHeHHblX 6pay3epoB, TO 

Heo6XO)l;HMO XOTH  6bJ y6e)l;HTbC.H,  'ITO npHKJia)l;HOH KO)); KoppeKTI-10 pa6oTaeT c Hecyu(eCTBeHHOH noTepe:H HeKOTOpbIX <f>YHKQHOHaJihHhIX B03MO)KHOCTett. TaK, ecJIH 

B 6pay3epe He no,u.n:ep)JmBaeTCJI onpe;'l;e;1eHHb1:H HHTep<f>e:Hc API ,  Heo6xo)l;HMO y6e

)l;HThCJI, 'ITO B npoBepaeMOM KO)l;e,  no  Kpa:Hue:H  Mepe, He reHepttpyroTCJI HCKJIIOtie

HH.H, npen.HTCTBYIOU(He HOPMaJibHOH pa6oTe OCTaJihHOro KO)l;a. 

B  nocJie)l;y10m11x  pa3)1;eJiax  nepeq11cJieHHbie  Bb1me 3a)l;al.!H  6y;'l;y'f  paccMoTpeHbI no OT)l;eJihHOCTH, qT06b1 BaM CTaJIH noHJITHee B03H111<a1om11e TPY;'l;HOCTH 11 nyr11 11x npeo)l;OJieHHJI. 

1 4. 2. 1 .  nporpaMMHble OWl.16Kl.1 lr1 OTnlr1'-llr1SI B 6payaepax fJiaBHOH 3a6oTOH npH pa3pa6oTKe llOBTOpHo HCllOJib3YeMoro KO)l;a Ha JavaScript 

;'l;OJI)l(Ha cTaTb o6pa6on<a pa3JIH'lI-IbIX nporpaMMHhIX om1160K B 6pay3epax 11 npeo

)l;OJ1e1-me ttecooTBeTCTBHtt B HHTep<f>ence API ,  1<aca10m11xcJ1 no,u.n:ep)KKH Irn6paHHhIX 

6pay3epoB.  :3TO  03Ha<IaeT,  l.!TO  JII06bie  cpe)l;CTBa,  peaJil130BaHHhie  B  np11KJia)l;HOM 

KO)l;e, )l;OJI)l(Hbl 6b!Tb llOJIHOCTblO npoeepenbl Ha np11rO)l;HOCTb K np11MeI-1eHHIO BO BCex 3THX 6pay3epax,  HeCMOTPH Ha TO,  '-ITO  B03MO)KHOCTH 60Jibllil1HCTBa COBpeMeHHbIX 

6pay3epoB B Bb1co1<o:H cTene1-111 y)Ke YHH<f>HQHpoBaHbI. 

l1 )l;OCTH'-Ih 3TOH t(eJm coBceM 1-1e Tpy)l;r-10: )l;OCTaTOtIHO cocTaBl1Th 11c<1epnbrna10-m11i1 Ha6op TeCTOB, OXBaTbIBaIOU(l1H KaK THTIH'IHbie, TaK 11 KpattHl1e cJir1a11 np11Me1-1emrn KO)l;a. OxBaTHB TecTaMH pa3pa6aTbIBaeMhIH np11KJia)l;HOH KO)); B )l;OCTaTO'-IHOH 

CTene1-m,  Mbl MO)KCM 6bITb ynepeHbl  B TOM,  'ITO OH 6y)l;eT  Ha)l;e)!(HO  pa6oTaTb B  H36paHHOM p51)1;e no,u.n:ep)KHBaeMbIX 6pay3epoB. A ecJIH )l;OrrycTHTh, 'ITO nocJie;'l;yromtte H3MCHCHl151  B  6paY3epax  He  1-1apy111aT o6paTHYIO  COBMeCTHMOCTb,  TO MO)!(I-10 )l;a)Ke Ha)l;C51TbC51  Ha TO,  'ITO KO)); 6y)l;eT I-IOpMaJibHO pa6oTaTb 11 B  TIOCJIC)l;)'IOIUHX BepCH51X 

3THX 6pay3epoB. 

KoHI<peTHbie C1'paTer1111 ycTpa1-1e1-111a nporpaMMI-IhlX om1160K 11 OTJil1'!11H B 6pay3epax 6y;'l;y'f paccMo-rpeHbI B pa3;.(eJ1e  14.3. CaMoe TPY;'l;Hoe BO BCeM 3TOM - peaJm3o

BaTh ycrpa1-1e1-111e nporpaMMHhIX 01111160K B TCKYIUHX Bepc11.Hx 6pay3epoB TaKHM o6pa30M, '-IT06h1 npoTHBOCTOHTb mo6bIM yC1·paHeHHHM 3THX om1160K B nocJie,rzy1011111x BepcHJIX 6pay3epoB. 

1 4. 2 . 2 .  npeoAoneH1.1e nporpaMMHblX ow1.160K e 6payaepax 

DhIJIO 6b1 Hepa3yMHO )l;OI1ycT11Tb, '-ITO KOHKpeTHa.H nporpaMMHa.H om116I<a 6y;'l;eT 

BC'-IHO  np11cYTCTBOBaTb  B  6pay3epe.  Be)l;b  B  6oJibllll1HCTBe  6pay3epoB  nporpaMM

Hbie OlIIH6KH B KOHC'IHOM 11TOre ycTpaH51IOTC51,  H  ll03TOMY 6hIJIO 6bI onpoMCT'lHBO 

pacc'!11TbIBaTb  na  nocT05IHI-1oe  HaJIH'lHe no)l;o6HbIX oum6oK B 6pay3epax.  B  3TOH 
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CB51311 JI)"1IIIe  BCero  BOCilOJib30BaTbC51  MeTO,ll;l1KaM11,  paccMaTp11BaeMblM11  B  pa3,a;e

Jie  14.3, l.IT06h1  KaK MO)KHO  6oJiee Ha;:i;e)KHO 3acTpaxoBaTb mo6h1e np11eMbI  o6xo;:i;a nporpaMMHhIX orn1160K Ha 6y;:i;yII1ee. 

Tip11 Han11cam·m cpparMeHTOB noBTopHo 11cnOJib3yeMoro Ko;:i;a Ha JavaScript Tpe6yeTcSI 06ecnel.f11Tb ero npo;:i;omK11TeJibHOe BpeMSI pa6oTbI. KaK 11 nptt pa3pa6oTKe JII06oro ;:i;pyroro KOMnotteHTa Be6-caii.Ta ( CSS, HTML 11 T.;:i;. ) ,  Kpaii.He He)KeJiaTeJihHO 

rrep11o;:i;11t.1ecK11 B03BpaII1aTbC5l K HeMy, l.fT06bI BHeCTl1 113MeHeHl1.H B Be6-caiiT, KOTOpb!H He pa6oTaeT B HOBOH Bepc1111 KaKoro-H116y;:i;h 6pay3epa. 

qaII1e Bcero HenoJia,ll;KII B pa6oTe Be6-caii:Ta B03H11Ka10T 113-3a HeBepHbIX ;:i;onyII1ett11H.: B OTHOIIIeHl111 nporpaMMHbIX orn1160K B 6pay3epax. 0Hl1 CBO)l;SITC.H K CJie,ll;)'IOII1e

MY:  KOHKpeTHhie ycoBeprneHCTBOBaHl1JI BBO,ll;51TC51 c  u;eJibIO o6oii:Ttt nporpaMMHbie OIIIII6K11, BHOCl1Mble 6pay3epoM, l.fTO np11BO)l;l1T K HapyrneHl1IO HOpMaJibHOH pa60Tbl Be6-caii:Ta, KOr;:i;a 3Tl1 OIIIII6K11 ycTpairn10TC5l B 110CJie,ll;)'IOIIl11X Bepc115IX 6pay3epa. 

Bonpoc  06paII1eH11SI  c  rrporpaMMHhIMl1  orn116KaM11  B  6pay3epax,  no cyII1eCTBy, pacna;:i;aeTcSI Ha ;:i;Ba ;:i;pyr11x. 

1.  Pa60Tocnoco6HocTh pa3pa6aThrnaeMoro Ko;:i;a HapyumTCJI, ecJIII B 6paY3epe 6y;:i;eT ycTpaHeHa orn116Ka. 

2.  Pa3pa60Tt.rnK11  6pay3epoB  Moryr  6bITh HeBOJihHO  np11)"1eHbI  ue ycTpattSITh nporpaMMHbie orn116KH , orracaJICh ttapyrn11Tb pa6ory Be6-caii:ToB. 

11HTepecHblM  rrpttMepoM  BTopoH.  c11ryau;1111  CJIY)KHT  rrporpaMMHM  OIIIH6Ka, He,ll;aBHO o6ttapy)KeHHa51 B CBJ1311 c  rrpIIMeHeHHeM CBOHCTBa s croll Top B  6pay3epax  ( h t t p s : / / dev . opera . com/ a r t i c l e s / f i x i n g - t he - s cr o l l t op - bug / ) . 

06pan�Mch K  3JieMeHTaM  Mo;:i;eJI11  DOM B  HTML-;:i;o1<yMettTe,  MO)KHO  BocrroJ1b30-BaTbC.H CBOHCTBaM11 scroll Top 11 s croll Le ft, l.fT06h1 IlOJ!Y'111Th ;:i;ocryn K TeKYIIIe

MY nOJIO)KeHmo 6ery1ma rrpoKp)'TKII a11eMettTa. Ho ecJIII 3TII cBoiicTBa npttHa,ll;Jie)KaT 

KOpHeBOMY 3JieMeHry pa3MeTKl1 html , TO B COOTBeTCTBl111 co crreu;IIcp11Kau;11eH. OHII 

)l;OJI)l(Hbl C006II1aTh (11 OKa3bIBaTb BJll1JIHHe) 0 IlOJIO)KeHl111 6eryHKa rrpoKp)'TKII OKHa npocMoTpa. Epay3epb1 Internet Explorer (BepcII11 IE 1 1 ) 11 Firefox cTporo rne,a;yIOT 

3TOH crreu;IIcpIIKau;1111, Tor;:i;a KaK 6pay3epb1 Safari, Chrome II Opera, K CO)KaJiett1110, He  rrptt;:i;ep)KttBaIOTCSI  ee.  TaK,  eum  norrhITaThCJI  BII,ll;Ol13MeH11Tb  3TII  CBOHCTBa  B 

KOpHeBOM 3JieMeHTe pa3MeTK11  html ,  TO  HHl.fero He npott30H,ll;eT.  qT06bI  ;:i;o6IITb

CJI Toro )Ke pe3)'JlbTaTa B 3TIIX 6paY3epax, rrpn;:i;eTC51 BOCilOJib30BaTbC51 CBOHCTBaMH 

s cro l l  Top n s crollLeft aJieMettTa pa3MeTKH body. 

Kor;:i;a pa3pa6oTl.fttKaM Be6-rrp11JIO)Kett11H.: rrpnxo,a;HJiocb HMeTb ;:i;eJio c no;:i;o6ttb1-MH  npnMepaM11  HeCOBMeCTl1MOCTH  6pay3epoB,  OHl1  Hepe;:i;Ko  np116eraJI11  K  c;1e;:i;y-101n:eMy o6xo;:i;ttoMy npneMy:  CI-IallaJia  BhrnCHSIJIH  TeKyII1ee  Ha3BaHIIe  6paY3epa  ( no 3HalleHHIO rrapaMeTpa User Agent ,  KaK Il051CHJieTCJI )l;aJiee) ,  a 3aTeM  BHOCHJIII  H3-MeHeHII51  B  CBOHCTBa  s cr o l l  Top lI  s c r o l l L e f t  3JieMeHTa pa3MeTKH  html ,  eCJIII 1<o;:i; JavaScript BhlllOJIHJIJirn B 6pay3epe Internet Explorer HJIH Firefox, a 11Halle - B 

atta;10rw1Hbie CBOHCTBa aJieMeHTa pa3MeTKH body, ecJitt Ko;:i;JavaScript BhlllOJIHJIJIcSI B 6pay3epe Safari, Chrome 11JIII Opera. Ho, K CO)KaJieumo, TaKoii: npIIeM o6xo;:i;a 

;:i;attttoii: nporpaMMHoii orntt6KII npttBO,ll;HJI  K nary6ttbIM nocJie;:i;cTBIIJIM.  Be;:i;h ecJIII 51BHO 3arrporpaMM11poBaTh  BHeCeHIIe H3MeHeHHtt B CBOMCTBa 3JieMeHTa pa3MeTKII 
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body, np11 ycJioB1111,  '-ITO  KO,ll, javaScript  BhIIIOJIH51eTrn  B  6pay3epe  Safari,  Chrome 11;m Opera, TO ,ll,aHHM nporpaMMHM onm6Ka Ha caMoM ,ll,eJie H11Kor,L1,a TaK I1 He 6y,L1,eT 

ycTpaHeHa B 3Tl1X 6pay3epax,  nOCKOJibKY ee ycTpaHeHHe no I1pOHI1I1 cy,L1,b6b1 np11Be

,L1,eT K HapyrneHl151M B pa6oTe MHOr11x Be6-cTpaH11Q. 

B CB513l1 c  nporpaMMHhIMl1 orn116KaMH B 6paY3epax HanparnHBaeTc51 c;1e,ll,yIOI11HM 

Ba/KHbIM BbIBO,ll,:  eCJil1  qaCTb  cpyHKQI10HaJibHbIX  B03MO)l{HOCTeM 6pay3epa  noTeHQHaJibHO orn116o<rna,  cJie,ll,yeT Bcer,ll,a cBep51ThC51 co cneu11cp1mau11ei1 ! 

DporpaMMI-1YIO OIIIl16Ky B 6pay3epe He06XO,ll,11MO OTJil1'-IaTb OT HeYKa3aHHOM HJIH 

He  pea;i1130BaHHoi1  B  cneu11cp11Kau1111  HHTepcpewca  API  B03MO)l{HOCTH.  B  CB513H  c 3TI1M  ueJiecoo6pa3HO  CBep11TbC51  co  cneu11cp11Ka1�1151Ml1 6paY3epoB,  IIOCKOJibKY  OHH 

CO,ll,ep)l<aT TO'-IHbie HOpMaTHBbl ,ll,JI51 pa3pa60TKl1 11 ycoBeprneHCTBOBaHHJI KO,ll,a 6pay3epoB.  B TO )l{e  BpeM51 peaJIH3aQ11JI HeYKa3aHHoro B cneu11cp11KaQ11H nporpaMMHoro 11HTepcpeM:ca API MO)l{eT 113MeHl1ThC51 B JI106oi1 MOMeHT, oco6eHHO ecJIH 6y,L1,eT npe,L1,np11H5ITa  nonhITKa YKa3aTh 11  3aTeM  BHecT11  no  xo� ,ll,eJia  H3MeHeHH51  B  ary pea;i11-3aumo.  qTo  :>Ke  KacaeTc51  HecornacoBaHHOCTH  11HTepcpei1con API, He  nHeceHHhIX  n cneu11cp11Kaumo, TO peI<oMeH�eTcJI Bcer,ll,a npoBepHTh npe,ll,nOJiaraeMbIM pe3yJibTaT. 

CJie�eT ncer.n;a 11MeTh B Bl1� 113MeHeHH51, KOTOpbie MOryT BnOCJie,ll,CTBIH1 npo1130M

Tl1  n 3THX 11HTepcpei1cax API no Mepe Toro,  KaK OHH np11M)'"l' OKOHqaTeJihHy10, ycTo

JIBrny10rn cpopMy. 

CJie�eT TaK)l{e  OTJmqaTh ycTpaHeH11e  nporpaMMHhIX  orn1160K OT  113MeHeH11i1  n 11HTepcpei1ce APL  EcJIH yCTpaHeH11e nporpaMMHhIX orn1160K  HeTpy,ll,HO npe.n;n11.n;eTb ( OHl1  B  KOHeqHOM  11Tore  ycTpa1rnIOTCH  B  CJie,L1,yIOI11HX  BhmycI<ax  6pay3epa,  nycTb 

,ll,aa<e  11  HecI<opo) ,  TO  BhrnBHTh  113MeHeH11JI  n  11HTepcpei1ce  API  HaMHoro  TPY,ll,Hee. 

lfaMeHeHHH  n  cTaH,L1,apTHb1e  11HTepcpei1cb1  API  BHOC51TCH  pe,ll,KO,  XOTH  11x  HeJib351 

noJIHOCThIO  11cKJI10qaTh.  HaMHoro 6oJiee  nepoHTHhIMH  oI<a3bIBaIOTCH  113MeHeHl15I n mnepcpewcax API, He nHeceHHhIX n cneu11cp11Kau1110. 

CT paB,ll,a, TaKl1e l13MeHeHl151 pe,ll,KO npHBO,ll,HT K MaCCOBbIM  HapyrneHHHM B pa6oTe ne6-cai1Ton.  Ho  ecJI11  no,L1,06Hb1e  HapyrneHHH  nee )l{e  npo11cxo,L1,JIT,  TO  11x,  no  cyI11e

CTny,  HeB03MO)l{H0  BblHBI1Tb  3apaHee,  eCJIH,  KOHeqJ-Io,  He  3a,ll,aTbC5I  ueJibIO  npoBep11Tb Bee 11HTepcpeM:cb1 API, KOr,L1,a-JI1160 np11MeH5IBrn11ecH B pa3pa6aTbrnaeMOM KO,ll,e, XOTJI CBH3aHHbie c 3TI1M 113,ll,ep)l{KI1 npOCTO Heonpan,ll,aHHbl. JII06b1e Il0,ll,06Horo po,ll,a 113MeHeHHJI B HI-ITepcpewce API cJie�eT HHTepnpeT11poBaTb TaKHM )l{e o6pa3oM, KaK 

11 JII06yIO ,L1,pyry10 perpecc1110. 

qTO )l{e  KacaeTC51 CJie�IOillett HaCYIIIHOH 3a,L1,aq11 pa3pa60TI<l1 nOBTOpHo I1CllOJib-3yeMoro  KO,ll,a  Ha JavaScript, TO  CJie�eT HMeTb B  811�,  qTO  np11KJia,L1,HOH  KO,ll,,  KaK 11 

'-IeJIOBeK, O,ll,l1H B IlOJie He BOHH.  Donpo6yeM BblHCHl1Tb, I< KaKHM  IlOCJie,ll,CTBI151M 3TO 

MO)l{eT np11neCTl1. 

1 4.2.3. BHeWHlllM KOA Ill  pa3MeTKa 

JI106oi1 noBTOp1m HCIIOJib3YeMbIH KO,ll, ,ll,OJI)l{eH cocyI11eCTBOBaTb c OKpy)l<aIOI11I1M 

ero  KO,ll,OM.  Dpe,ll,nOJiaraeTC51  JIH  BbIIIOJIHeHHe  KO,ll,a  Ha Be6-cTpaHHQaX,  C03,ll,aHHbIX 

co6CTBeHHbIMl1  CHJiaMH,  11)111  Ha ne6-cai1Tax,  pa3pa6oTaHHblX ,L1,pyr11MH,  Heo6XO,ll,H

MO 06ecneq11Tb HOpMaJibHOe ero cocyI11eCTBOBaH11e  Ha CTpaHHQe c JII06hIM ,L1,pyr11M 
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KO,ZJ:OM. Ho aTa 3a,ZJ:a'la cpo,ZJ:HH mume o ,ZJ:Byx KOHQax: KO,ZJ: ,ZJ:OmKeH He TOJihKO cocyme

CTBOBaTh  c  Hey,ZJ:a'IHO  Han11caHHbIM  BHellIHHM  KO,ZJ:OM,  HO  H  He  OKa3bIBaTb  1-1e6Jiaronpm1THoro B03,ZJ:eHCTBHJI Ha coce,ZJ:HHH KO!(. 

PerneHtte aToH  HacymHoH  3a,ZJ:a'ltt BO MHoroM 3aBHCHT OT TOH cpe,ZJ:bI,  B  KOTopoii npe,ZJ:noJiaraeTca  wcno11b30BaTh  pa3pa6aThrnaeMbIH  KO,ZJ:.  TaK,  ecJIH  noBTopHo  wcnoJib3yeMbIH KO,ZJ: npttMeHJieTCJI Ha orpaHH'leHHOM KOJIH<JeCTBe Be6-caHTOB,  HO pac

C<JHTaH  Ha  60JibllIOe  'IHCJIO  6pay3epoB,  BHelllHHH  KO,ZJ:  BPJIJJ:  JIH  Bbl30BeT  KaKtte-TO 

oco6bie OCJIQ)KHeHHJI, IlOCKOJibKY B aTOM cJiyqae y pa3pa60T'lHKa HMeIOTCJI Bee 1-1eo6-XOj(HMbie IlOJIHOMOqHJI H B03MO:lKHOCTH caMOCTOJITeJibHO ycTpaHJITb B03HHKaIO�He HenoJia!(KH. 

CoseT 

AaHHaH Hacyw,HaH  3aAa4a  HaCTO/lbKO samHa, 4TO ee paccM0TpeH 11 t0 cneAyeT nocsH

THTb OTAe/l bHYIO KHl'lry. no3TOMy, ecm1 sac 3a"1 HTepecyeT 3TOT n peAMeT, peKOMeHAYeM  n po411TaTb K H 11 ry  Third-Party JavaScript EieHa  B11Herapa 1-1  AHTOHa  Kosa11esa ( i-t3-AaTel1 bCTBO Manning Publications, 2013  r.; h t t p s : I /www . manning . com/books I t h i rd - p a r t y - j  ava s cr ip t ) . 

Ho  eCJrn  nonhITaThCJI  pa3pa60TaTh  KOJJ:  ;:i:;rn  caMoro  rn11p0Koro  npttMeHeI-IHJI, TO  nptt!(eTCJI  KaKHM-TO  o6pa30M  06ecne'll1Tb  ero  Ha;:i:e:lKHOCTb  11  acpcpeKTHBHOCTb. 

PaccMoTpttM HeKOTOpb1e cTpaTer1111 JJ:IIR ,ZJ:OCTH:lKeHttn aToH QeJIH. 

"1HKancynS14HS1 KOA3 

lfro6b1  pa3pa6aTbIBaeMbIH  KOJJ:  He  OKa3b!BaJI  BJIHJIHHe  Ha  ,ZJ:pyrwe  cpparMeHTbl KOJ(a Ha Tex Be6-cTpaHHQax, r;:i:e OH 3arpy:lKaeTcJI, ero Jiyqrne Bcero  u1uwncy;iupoeam'b. 

06bI'lHO  IlOj(  U'/l,'KancyJ1Jl1,!,UeU no;:i:pa3YMeBaeTCJI  "pa3Me�eHHe  BHfl'pH,  KaK  B  Kancy

Jie", a B nporpaMM11poBaH1111: "a3bIKOBOtt MexaI-IH3M MJI orpa1-1wqe1-111J1 J(ocryna K ue

KOTOpbIM I<OMITOHeHTaM o6oeKTa".  Ho, nonpocry roBopa, HHKancyJIJIQHJI ;J;eHCTByeT 

no c11e;w10�eMY npttHQttny: ue cyi1: Hoc He B  cBoe J(e1m! 

KorJJ:a KOJJ: noMe�aeTCJI  Ha Be6-cTpaHttQy,  OH JJ:OJI:lKeH ocTaBJIJITh 3a co6oii M111-111-MaJihHhIH cJie,ZJ:. Ha caMOM ,ZJ:eJie coxpaHHTh TaKott cJieJJ: coBceM He TPY,ZJ:Ho B 1-1ec1<0Jib

KHx rno6aJibHblX nepeMeHHbIX, a e�e .nyqme - B O.Z:�HOH. 

XapaKTepHbIM TOMY npttMepoM MO:lKeT CJIY:lKHTb jQue1y - caMaJI  pacnpocrpa1-1eH

HaJI Ha cTopoHe  KJIHeHTa 6w61rnoTeKa, yrroMttHaBrnaJicJI  B  rnaBe  12. B Hett BBO,ZJ:HTCJI Oj(Ha n106aJibl-laJI nepeMeHHaJI ( <PYHKQHJI) IlOj( Ha3BaHHeM  j Query H Oj(HI-1 nceB,ZJ:OI-IHM 

aTott rno6aJibHOtt nepeMeHHOH - $. B aTOH 6116JIHOTeKe noMep:arnBaioTCJI JJ:a:lKe cpe,ZJ:

CTBa MJI B03BpaTa ncesj(OHHMa $ JII060MY ,ZJ:pyroMY CTpaHH'lHOMY KOJJ:Y HJIH fo16JIHOTe

Ke,  r,ZJ:e OH MO:lKeT 6bITb HCI10Jlb30BaH. 

Ti paKTH'leCKH Bee onepaQHH B jQuery Bbll10JIHJllOTCJI �1epe3 <PYHKQHIO j Query ( ) . 

A JII06b1e  ,ZJ:pyr11e,  TaK  Ha3brnaeMbie  oty:J1ee6'1{,'bte ifiy'l{,'K'l,!,UU,  KOTOpb1e  oHa  npeJJ:OCTas

JIJieT,  onpe,ZJ:eJIJIIOTCJI  KaK ee  CBOHCTBa.  (KaK IlOJICI-IJI:JIOCb B  rnane  3,  Oj(HH  cpyHKQHH 

coBceM  1-1e TPYJJ:HO  onpe,ZJ:eJIHTh  KaK  CBOHCTBa  ,ZJ:pyrux  cpyttKQHH.)  TaKHM  o6pa30M, HMJI: jQuery HCilOJib3yeTCJI B  Ka'!eCTBe npocrpaHCTBa HMeH MJI: ncex onpe,ZJ:eJICI-IHH 

,ZJ:aI-IHOH cpyHKQHH. 
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Tfacmb Iv.  J1CCJ1,eaoeauue 6pay3epoe 

f10J1:06Hy10  CTpaTerHIO  MO)l(HO  B351Tb  Ha  Boopy)l(elme.  Ll:onycrHM,  qTO  onpeJ1:e

JUieTC5I pHJI: cpyttKU:HH wrn co6cTBeHHoro ynoTpe6JieHHH HJIH Jl:Jm npttMeHeHHH J1:pyr11MH  l1  Bee  OHH Jl:OJl)KI-lbl 6b!Tb crpynrrttposaHbl B H36paHHOM rrpocTpaHCTBe llMeH 

ninj a. KaK H B 6H61rnoTeKe jQuery, ,n:JIH 3TOH u:eJin MO)l(HO orrpe,n:eJrnTb rno6aJihHYJO 

cpyHKU:HIO ninj a ( )  ' BbIIlOJIH5110IIWIO pa3JIHqHbie orrepaU:HH B 3aBHCHMOCTH OT Toro, qTO HMeHHO ei1 nepeJ1:aeTC5I: 

var  n i n j a  = function ( )  {  / *   3�ecb  cne�yeT  KO�  pe anM3a�MM  * /   } 

OnpeJ1:eJIHTh J1:aJ1ee co6cTseHHb1e cJiy)l(e6Hb1e cpyHKU:HH, ncrro11b3YH aTy rno6a;1b

Hy10 cpyHKU:HIO B KaqecTBe nx npocTpaHCTBa llMeH, He npe,n:cTaBJIHeT 60Jibl110rO Tpy

,n:a,  KaK IlOKa3aHO H1'DKe. 

n i nj a . h i t suke  =  func t i o n ( )  { 

/ *   3�8Cb  cne�yeT  KO�  �flR  O TBfl848HMR  orHeM  BHMMaHMR  oxpaHbI  * /   } 

EcJin 6h1 noTpe60BaJIOCh, qT06b1 HMH ninj a cJiy)l(tt:Jio He B Kaqecrne cpyttKu:nn, a Jllllllb rrpocTpaHCTBa llMeH, ero MO)l(HO 6hJJIO 6bJ onpell:eJIHTb CJleJl:YIOIIJ;llM o6pa30M: var  ninj a =  { } ; 

B aToM c11riae C03J1:aeTCH nycToi1 o6neKT,  B  KoTopoM MO)l(HO onpeJ1:eJIHTh csoi1-CTBa ll cpyHI<U:I-IH, qTo6bI He BBO,U:llTb HX HMeHa B rno6aJihHOe npocrpaHCTBO llMeH. 

K qncJiy Jl:pyrHx npHeMOB, KOTOpbIX cJieJ!:yeT H36eraTh, qT06b1 coxpaHHTh KOJI: HI-I

KarrcyJinposaHHhIM,  OTHOCllTC51 BHJl:OH3MeHeHHe JIJ06bIX cyrn,ecTBYIOII(llX  nepeMeH

HbIX,  npoTOTtt:nos cpyHKI�Hi1 H Jl:<DKe aJieMeHTOB MOJ!:eJIH DOM. C  o.n:noi1  cTopOI-Ihl, JIJ06oi1  KOMilOHeI-IT  Be6-cTpaHHU:bI,  KOTOpbIM 51BJI51eTC51 BHeIIIHllM  no  OTHOJ.IIeHHIO 

J( npm01aJ1:HOMY KOJl:Y H Bllll:Oll3MeH51eTC51 HM ,  CJIY)l(HT IlOTeHU:llaJibHbIM MeCTOM Jl:Jl51 

KOHcpJitt:I<TOB 11 HeJ1:opa3YMeH11iI. A c .n:pyroiI cTopoI-IbI, ,U:<l)l<e ecJIH cJiel�OBaTh caMbIM 

JiyqmHM MeTOJl:HKaM  H TlllaTeJibHO  HHKarrcyJ111posaTb rrptt:KJia,n:HOH KOJI:, TO H TOr,n:a HeJib3H rapaHTtt:posaTh, '-ITO qy)l(OM KO,U: 6y,n:eT BeCTll ce651 Tal()l(e 6e3ynpeqHo. 

06pa�eHMe c He MeHee TMnMLtHblM KOAOM 

C Tex nop 1<aK fpei1c Xonnep YJl:aJIHJia MOJib c peJie Ha rrepBoi1 B M11pe 3BM Mark I ,  cyrn,ecrnyeT CTapa.ll rrorosop1<a: "EJl:HHCTBeHHhIM I<OJI:, KOTOpbIM He 3acacblsaeT, -

3TO  1<0.n:,  Harr11caHHbIM  caMOCTO.llTeJibHo".  Bo3MO)l(HO,  3TO  H  CJIHIIIKOM  U:HHHqHa.ll Toq1<a 3peHll51,  HO KOr,n:a rrpHKJia,n:HOH I<O,U:  cocym;eCTByeT c ll:pyrtt:M  I<OJ!:OM ,  He fIOJ1:

,n:a1om;HMC5I I<OHTPOJIIO, nptt:XOJl:HTC51 pa,n:H nepecTpaxoBKH npeJ!:IlOJiaraTb caMoe xyJ1:ruee. 

KaKOM-HH6yJl:h  KOJI:,  nycTh Jl:<DI<e  H  rpaMOTHO  Hantt:caHHhIH,  a  He  orntt:6oqHhIM, MO)l(eT  neyMbl'Ul.flenno BblllOJIH.llTb TaI<ne Jl:eMCTBH.ll, Kai<, Hanptt:Mep, BHJl:OH3MeHeHne npoTOTHilOB cpyHI<U:HH, CBOMCTB o6neI<TOB ll MeTOJl:OB o6pam;eHH.ll I< 3JieMeHTaM MO

,n:eJIH DOM. 11 1<a1<nMn 6h1 6JiarnMn Hn 6brnH HaMepeHH.ll asTopos qy)J(oro 1<0J1:a, 01-1 

MO)l(eT CTaTb 3anaJ1:Hei1, B I<OTopy10 JierKO nonaCTbC.ll. 

11  ecJin  s  rro,n:o6HbIX  cJirrMx  s  1-1ameM  npnKJiaJl:HOM  KOJl:e  6yJ1:eT c,n:e11a1-10  '-ITo

H n6yJl:h COBeprneHHO 6e306HJl:HOe,  HanpttMep,  HCTIOJlb30BaHbl MaCCHBbI JavaScript, TO HHI<To He CMO)l(eT HaM nocTaBHTh B BHHY CJieJi:YIOIIJ;ee npocToe J1:0nym;eH11e: Mac

CHBhI JavaScript Jl:OJI)l(Hbl .n:ettCTBOBaTb HMeHHO Ta.K,  Kai< HM H IlOJIO)J(eHO. Ho eCJIH 
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KO,ll; Ha KaKOH-HH6y,a:b .n:pyroM: CTpaHHI.�e H3MeHHT nop5I,ll;OK ,a:eHCTBl15I aTHX MaCCl1BOB, TO Harn npmUia,a:HOH KO,ll; MO)KeT nepecTaTb HOpMaJibHO pa6oTaTb, XOT5I Mbl H He ,a:onycTHJIH HHKaKOH OilJIOllIHOCTH. 

K  CO)KaJieHmo,  cymecTByeT HeMaJIO ycToRBIUHXCR npaBHJI  noBe,a:eHHR  B  no,a:o6HhIX 3aTpy,a:HHTeJibHbIX c11ryaQH5IX, HO OHM He MelllaIOT npe,a:rrpm-rnTb pR,a: npe,a:ynpe

,ll;HTeJibHblX Mep ,ll;JI5I BbIXO,a:a H3 J-mx.  11 TaKHe Mepbl 6y.n:yT rrpe,a:cTaBJieI-IbI B IlOCJie.n:y

IOUIHX rro,a:pa3,a:eJiax. 

6opb6a c norno�ata�MMM MAeHTM<l>MKaropaMM 

.5011bU.JHHCTBO  6paY3epos  061ia,a:a10T  anmuceoucmeoM,  KOTopoe  HeJib35I  Ha3saTh nporpaMMHOH  OIUH6KOH,  llOCKOJibKY ero llOBe,a:ei-me HOCHT  COBepmeHHO HaMepeH

HbIH xapaKTep. 0Ho cnoco6Ho HapyIUHTb 1-ropMaJihHoe Bh!IlOJIHeHHe np11KJia,a:i-wro Ko,a:a H rrpnBecT11 K HeO)KH,ll;aHHOMY c6010 B HeM. 3To aHTHCBOHCTBO CBR3aHo c nouc

KOM CCbIJIOK Ha .n:pyrne aJieMeHTbI pa3MeTKH c  HCl10Jib30BaHHeM 3HaqeHH5I  aTpn6y

TOB  i d  mm name  Qe11eBoro aJieMewra. A I<or,a:a 3HaqeHH5I aTHX aTpH6YToB BCTYIIaJOT 

B  KompJittKT co csoi1cTBaMH,  KOTOpb1e y)Ke  RBJIRIOTCR qacTbIO  aJieMeHTa  pa3MeTKH, MO)l<eT npOH30HTH Bee,  qTo yro,a:Ho. 

B  I<aqecTBe  npnMepa paecMOTPHM  np11se,a:eHHhIH  HH)Ke cpparMeHT HTML-pa3MeTKH  npocTei1mei1 cpopMbl,  '-IT06bi  BbI5IBHTb Te  HenpH5ITHOCTH,  K  KOTOpbIM  MOfYT 

npHBecm TaK Ha3hIBaeMhie  nOZ.!WUJ,a10UJ,Ue uaenrnUqJU'KamojJ'bt. 

<form  id=" form"  act ion= " / concea l " > 

<input  t ype= " text "  i d= " a c t i on " / > 

<input  t ype= " submit "   id="submi t " / > 

< / form> 

B 6pay3epax aTa cpopMa BbI3brnaeTrn cJie.n:y10u�11M o6pa3oM: 

var  what =  document . getElementBy i d ( ' form ' )  . action; Cnpase)J,mrno  npe,a:noJJo)lmTh,  qTo  nepeMeHHOH what 6y,u,eT  np11esoeHo  3Ha'-1e

I·me aTptt6YTa action aJieMeHTa  pa3MeTKH  form. 11  B  6oJihIUHHCTBe enyqaes TaK  H 

npm13oi1,u,eT. Ho eCJrn np0Bep11Tb co,u,ep)l(HMoe aToH nepeMeHHOH, TO o6Hap�HTC5I, qTo Otta, KaK HH CTpa1-mo, co,a:ep)KHT CCbIJIKY Ha aJieMeHT pa3MeTKH input # action ! 

Dpose;�eM  eme  o,a:HH, CJ1e.n:y101.QHH a1<crrep11MeHT: 

document . getElementByid ( ' form ' )  . submit ( ) ; 

l(aHHbIH  onepaTop  ,11,0JJ)KeH  npttBeCTH  K  OTnpaBKe  ,a:aHHbIX  cpopMbl  Ha  cepBep, HO BMecTo  aToro nonyqaeTcR  cJie,a:y1ou�ee  coo6meHHe 06 0IU116Ke  B  cQe1-iapnn,  r,a:e H3Beu�aeTC5I,  '-ITO  s ubmi t  ( )  He 5IBJI5IeTC5I cpyHKI.U1eH o6oeKTa cpopMbI: Uncaught  TypeError :  Prope rty  ' submit '  of  obj ect 

# <HTMLFormE lement>  i s   not  a  funct ion 

TaK 'ITO )Ke  npoH30IUJio? A Bee )J,eJJo B TOM ,  '-ITO B  6pay3epax ecbIJIKH Ha Bee ane

MeHTbI  pa3MeTKI1  cpopMbl  TI111a  < input >  eoxpaHmoTe51  B  BH,[l,e  CBOHCTB  aJieMeHTa 

< form>. Ha nepBbIH B3rnR,a: aTo MO)KeT noKa3aTbe51 oqeHh y,a:o6HbIM, HO no 3penoM 

pa3MbIIUJieHHH OKa3bIBaeTC51,  qT()  HMeHa oTHX CBOHCTB 6epyrc51  113 3HaqeHH51 aTpH-6yroB  id HJIH name aJieMeHTOB pa3MeTKH < input>. A eeJIH aTo 3Ha'-reHHe coBna,a:eT 
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qacm'b IV. Hw1.eooeauue 6pay3epoe 

c y:>Ke HMeJOW:HMCSI CBOHCTBOM 3JieMeHTa cpopMbl, HanpHMep act ion HJIH s ubmit ' 

TO HCXO,n:Hhle CBOHCTBa 6y.n:yT 3aMeHeHhl HOBblM CBOHCTBOM. TaKoe 5IBJieHHe Ha3bIBaeTC5l JamujJauue.M ceoucme 9M.Meumoe e .Mooe;iu DOM. 

TaKHM  o6pa30M ,  nepe.n: co3,n:am1eM  3JieMe1na  pa3MeTKH  i nput # s ubmi t  cchIJI

Ka  form . act ion yKa3bIBaer  Ha  3HaqeHHe  aTpH6YTa  a c t i on  3JieMeHTa  pa3MeTKH 

< form>. A BIIOCJie,n:cTBHH oHa yKa3hrnaeT Ha aJieMeHT pa3MeTKH input # s ubmi t .  To 

)l(e caMoe npoHcxo,n:HT H co ccbIJIKOtt  form . submit .  Bo3HHKaeT ,n:B051Ka51 CHTYaQH51. 

Be,n:h ,n:JI51  TaKoro  noBe,n:eHH51  3JieMeHThI  pa3MeTKH  < i nput >  .LJ:OJI)l(HhI  co,n:ep)l(aTb aTpH6yT  id. A eCJIH y HHX HMeeTC51 aTpH6YT i d,  TO  K HHM  MO)l(HO  6e3 Tpy.n:a o6parn:aTbOI H He BBO.LJ:5l CBOHCTBa B cpopMy. 

3To  nepe)l(HTOK Tex BpeMeH,  Kor.n:a y 6pay3epos OTCYTCTBOBaJI 6oraThIH Ha6op MeTO.LJ:OB H3 HHTepcpei1ca API .LJ:JIR H3BJieqeHHJI 3;1eMeHTOB H3 MO.LJ:eJIH DOM. C Tex nop pa3pa60TqHKH 6pay3epoB BHe.n:p11JIH aTH cpe.n:cTBa c u,eJibJO o6JierqHTh .n:ocTYn K aJieMeHTaM cpopMbI. B HacToRrn:ee speM51 MO)l(HO 6e3 oco6oro Tpy.n:a noJIYqHTh .n:o

CTYn  K JI1060My aJieMeHTY B Mo,n:eJIH  DOM, H Tenepb ocTaeTc51 JIHlllh cnpaBHTbCH c 

.LJ:OCa.LJ:HbIMH no6oqHblMH acpcpeKTaMH OT npttMeHeHH5l 3THX cpe.LJ:CTB. 

Ho B JI1060M c;1yqae KOHKpeTHoe cpe.n:cTBO 6paY3epoB MO)l(eT BhI3BaTb HeMaJIO 

03a.n:a�mBalOil\HX OCJIO)l(HeHHH B KO.LJ:e, noaTOMY ero CJie.n:yeT HMeTh B BH.LJ:Y, OTJia)l(H

Ba51 npHKJia.LJ:HOH KO.LI: B  6pay3epax.  Kor.n:a  BCTpeqaJOTC51  CBOHCTBa,  KOTOpbie  6bIJIH 

Heo6oJICHHMhIM o6pa3oM npeo6pa3oBaHbI B HeqTo cosepllleHHO .n:pyroe,  qeM npe.n:noJiaraJIOCh, npHqm-1oi1 TOMY, CKopee scero, 5IBJI5IeTCJI 3aTttpaHHe csoi1cTB aJieMeH

TOB s MO.LJ:eJIH DOM. 

Ilpas.n:a, 3TO 3aTpy.n:HeHHe MO)l(HO npeo.n:oJieTb B co6CTBeHHOH pa3MeTKe, HCKJIJOqHB 113 Hee  npoCTbie 3HaqeHH5l aTpH6YTOB  id H name , cnoco6Hble BC1)'IlHTb B KOHcpJIHKT co CTaH.n:apTHblMH HMeHaMH CBOHCTB. I1MeHHO TaKOH npHeM H peKOMeH.n:yeT

C51 npttMe1rnTh B .LJ:aJibHeiimeM. A 3HaqeHH51 submit CJie.n:yeT oco6e1-rno H36eraTb MR 

aTpH6YTOB  id  H name, IlOCKOJibKY OHO CJIY)l(HT OCHOBHblM HCTOqHliKOM HesepHoro H 3anYTaHHoro nose.n:eHHJI KO.LJ:a. 

nopSIAOK 3arpy3KM ra6nM4 CTMneM M c4eHapMeB 

3a�1acTYID Ta6JIHQa CSS-npasHJI Y*e nocTpoeHa K TOMY speMeHH, Kor.n:a npHKJia.LJ:

HOH  1m.n: Ha�mHaeT BhmOJIH5ITbC51 Ha se6-cTpaHHQe. CaMhIH JiyqmHi1 cnoco6 rapaH

THpoBaTh .LJ:OCTYJ1HOCTh CSS-npaBHJI,  yKa3aHHhIX B  Ta6JIHQax CTHJieii,  npH  BhmoJI

HeHHH 1m.n:a JavaScript Ha se6-cTpaHHQe - yKa3aTh CCblJIKH Ha  BHellIHHe Ta6JIHLl,bl CTHJiett nepe.n: BKJIJOqeHHeM cpattJIOB BHellIHHX cu,eHapHeB. 

B npoTHBHOM cJiyqae B03MO)l(Hhl Heo)l(H.LJ:aHHhie pe3yJibTaTbI,  nocKOJihKY B cu,e

HapHH 6y.n:eT npe.n:npHH5ITa Il011blTKa noJiyqHTb .LJ:OCTYH K  HeBepHOH  HHcpopMaQHH 

o CTHJrnx.  K CO)l(aJieHmo, aTY npo6;1eMy He TaK-TO npocTo ycTpaHHTh TOJihKO cpe.n:

CTBaMH JavaScript,  H  Il03TOMY .n:aHttylO  oco6eHHOCTb CJie.n:yeT yKa3aTb B 110Jlb30Ba

TeJibCKOH .LJ:OKYMeHTaQHH. 

Bh1me 6bIJIH  paccMoTpeHhI JIHlllh HeK0Toph1e H caMhie npocThie  npHMepb1  s;m

HHHR,  H 3a�rncry10 cosepllleHHO HeyMblllIJieHHOI'O,  BHellIHHX cpaKTOpOB Ha pa6oTo

CIIOC06HOCTb pa3pa6aThrnaeMoro  1<0.n:a.  l.Jarn:e  scero no.n:o6Hbie 3aTpy.n:HeHH5l B03HHKaIOT  npH  IlOilbITKe IlOJib30BaTeJiett  BHe.LJ:pHTb pa3pa6aTbIBaeMhIH KO.LI: Ha CBOHX 
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cai1Tax. B TaKOM C.Jl)'qae MO)J(HO opraHH30BaTh paHHIOIO �HarHOCTHKY r10�06HhIX 3a

TPY�HeHHH,  cocTaBHB cooTBeTCTBYJOIQHe TeCThI �JUI  HX BhrnBJieHH.H H ycTpaHeHH.H. 

B �pyrttx c�a.Hx no�o6Hbie 3aTpy�HeHH.H MOryT B03HHKttyTh B npm�ecce HHTerpa

UHH  q�oro  KO�a Ha co6cTBeHHhIX Be6-cTpaHHUaX.  11  MO)J(HO  Ha�e.HThC.H,  qTo  no

Jie3Hhie COBeTbl, npHBe�eHHbie B npe�hl�HX no�pa3�eJiax, IIOMOryT BaM BhUIBHTh npwIHHhl B03HHKaIOIQHX 3aTpy�HeHHH. 

K CO)J(aJieHHIO, �pyrttx cnoco6oB ycTpaHeHH.H ocJIO)J(HeHHH B CB.H3H c no�o6HhIM 

BHe�peHHeM KO�a, KpOMe paHHeH �HarHOCTHKH H npttH.HTH.H npe�oxpaHHTeJihHhIX 

Mep  nptt  Han11caHHH Ko�a,  He cyIQeCTByeT.  A  Tenepb  nepetl�eM K  paccMoTpeHHIO 

CJie�IOIQeH HacyIQHOH 3�aq11, 

1 4. 2 .4. Perpecc1r11r1 

PerpeccH11 npe�cTaBJI.HIOT co6otl caMy10 TPY�HYIO 3a�aqy,  c KOTopotl np11xo�11T-01  HMeTb �eJIO  npH pa3pa6oTKe IIOBTOpHo HCIIOJih3YeMoro, ycT0Jiq11soro KO�a  Ha JavaScript.  0Htt  npe�cTaBmIIOT co6otl nporpaMMHhie onrn6K11 HJIH o6paTHO  Heco

BMeCTHMhie  H3MeHeHH.H B  HHTepcpetlcax API  ( rnaBHhIM  o6pa3oM,  HeYKa3aHHbIX  B 

cneuttcpHKau1111) ,  BHOCHMbie  6pay3epaMH  11  IIOSTOMY npHBO�.HIQHe  K  HapymeHHIO 

HopMaJibHOH pa6oTbI Ko�a caMbIM Henpe�cKa3yeMbIM o6pa3oM. 

Ha 3aMeTKY 

TepM1-1 H  pe2peccuR  ynorpe6m1ercR  3p,ecb  s  ero  K11accw.1ecKOM  onpep,e11eH 1-1 1-1 :  pa6oraswee paHbwe cpep,crno 6011bwe He <PYH KU,"10H1-1 pyer p,011>1<HblM o6pa3oM. V1 n po1-1cxop,1-1r 3TO, KaK npas1-1110, HeHaMepeH HO, xorn 1-1Horp,a 06yc11os11eHo npep,HaMepeHH bl

Ml-1 "13MeHeH"1R M"1, Hapywaiow,1-1M1-1 HopMa/lbHyio pa6ory cyw,ecrsyiow,ero Kop,a. 

npeABOCXl.111.\eHMe "13MeHeHMM 

HeK0Topb1e  H3MeHeHH.H B  HHTepcpetlce API  MO)J(HO  npe�BOCXHTHTb,  c  ynpe)J(

�eHHeM o6Hapy)J(HTb 11  COOTBeTCTBeHHO yqeCTb, KaK IIOKa3aHO B rrpttMepe  KO�a  H3 

JIHCTHHra 14. 1 .  TaK, B BepcHH 9 6pay3epa Internet Explorer 6hIJia peaJIH30BaHa no�

�ep)J(Ka o6pa6oTqHKOB co6hITHH MO�eJI11 DOM BToporo ypoBmr, Ha3Ha•rneMbIX c no

MO!QbIO  MeTo�a  addEventLi s tener ( ) .  iloSTOMY B KO�e,  HaIIHCaHI-IOM �o fIO.HBJie

HH.H Bepc11H IE9, �aHHOe tt3MeHeHtte MO)J(HO 6hIJIO JierKo yqecTb, npocTo npoBepHB, CYJQeCTByeT JIH �aHHhIH MeTO� y o6'beKTa. 

Jh1cntHr 1 4. 1 . npeABOCX111�eH111e 1113MeHeHllll1 B lllHTep<t>el'lce API j 

funct i on  bindEvent ( e l ement ,  t ype ,  hand l e )   { 

np11BR3aTb K 06beKry, 

i f   ( e l ement . addEvent L i s tene r )   { 

Mcno11b3y11 craHAaprHblM 

11Hrep<1>ei1c API 

e l ement . addEvent Li stener ( t ype ,  handle ,  fa l se ) ; e l s e   i f   ( e l ement . at t achEvent ) 

e lement . at t a chEvent ( " on"  +  t ype ,  handl e ) ; np11e113arb K 06'beKT'(, Mcno11b3YR 

op11r11HaJ1bHbfM MHrep<!>ei1c API 
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T./acrn'b IV HcCJU?aoeauue 6pay3epoe 

B  ,JJ;aHHOM  npttMepe  KOJJ;  6hIJI  HanttcaH  c  3a,JJ;eJioM  Ha  6yJJ;yu�ee,  npeJJ;BHJJ;51  HJIH 

XOT51 6b1  1-1a,JJ;e5!Cb  Ha TO,  'ITO  KOr,JJ;a-Htt6yJJ;h  6pay3ep  Internet  Explorer 6yJJ;eT nptt

Be,JJ;eH B cooTBeTCTBtte co cTaHJJ;apTaMH MOJJ;eJIH DOM. EcJIH B 6paY3epe noMep)1mnaeTC5!  HHTepcpeik API, COBMeCTHMbIH  c  <HHMH  CTaHJJ;apTaMH,  3TO  MO)KHO  ;rerKo BhrnBHTh,  o6Hapy)KttB y  ofrheKTa  tty)KHhitt  HaM  MeToJJ;.  EcJIH >Ke TaKaH  n0Mep)1<I<a oTcyrcTByeT,  TO  npoBep51eTC51  HaJiwme  MeTo,JJ;a,  cneQttcpwmoro  JJ;JI51  6paY3epa Internet  Explorer,  'IT06h1 BocnOJib30BaThC51 HMeHHO HM. B npoTHBHOM CJiy'Iae HHqero He ,JJ;eJiaeTC51 noo6me. 

K CO)KaJieHHIO, 6oJihIIIHHCTBO npeJJ;CT051IQHx H3MeHeHHH B HHTepcpelice API HJIH 

nporpaMMHbie  OIIIH6KH  He  TaK-TO  npocro  npeJJ;BH,JJ;eTh.  J1  3TO  eme  OJ];HO  BeCKOe OCHOBaHtte  ,JJ;Jrn  TeCTHpoBaHmI  KO,JJ;a,  Ha  KOTopoM  TIOCT051HHO ,JJ;eJiaeTC51  aKQeI-IT  B 

,JJ;aI-II-IOH KHHre.  Ilepe,JJ; JIHQOM  HenpeJJ;CKa3yeMbIX  H3MeI-IeI-IHH, cnoco6I-IbIX OKa3aTb BJIH51HHe Ha KOJ];, BC.fl Ha,JJ;e)K,JJ;a OCTaeTC51 TOJibKO Ha npttJie)KHOe TeCTHpoBaI-IHe KO,JJ;a B Ka)KJ];OM BhmycKe 6pay3epa, 'IT06bl r<aK MO)KHO 6bIC1'Pee ycTpaHHTb 3aTpyJJ;Hemrn, KOTOpbie Moryr BHeCTH perpecCHH. 

HaJiw-me xopoIIIero Ha6opa TeCTOB H nocT051HHoe OTCJie)KHBaHtte no5!BJIJIIOU�Hxc51 Bbmyc1<0B 6pay3epoB npeJJ;cTaBJI5leT co6oli caMhIH JIY'IIIIHH cnoco6 tt36e)l<aTb no

JJ;06Horo  po,JJ;a  perpeccttH:  B  6y�meM.  J1  COBCeM  He  o6513aTeJibHO,  'ITO  3TO  KaK-TO 

CKa)KeTC51 Ha npttBbl'IHOM QHKJie pa3pa6oTKH npttJIO)KeHHH, B KOTOpbIH y)Ke JJ;OJI)KI-Ia BXOJ];HTb CTa,JJ;H51 TeCTHpOBaHH51 KO.n;a. Ilo3TOMY CJie,JJ;yeT y<IHTbIBaTb BbITIOJIHeHHe Te

CTOB B HOBbIX BbrnycKax 6paY3epoB, nJiaHttpy51 JII060H QHKJI pa3pa60TKH. 

CBe,JJ;eHH51 o no51BJI51IOIQHXC51 Bhlnyc1<ax 6paY3epoB MO)l<Ho noJiy'IHTb H3 c;1e�10-IQHX HCTO'IHHKOB: 

•  Microsoft  Edge  (HacJieJJ;HHK  6pay3epa  Internet  Explorer):  http : I /blogs . 

windows . com/msedgedev/ . 

•  Firefox:  h t tp : / / f t p . mo z i l l a . o r g / pub / f i r e  fox / n i ght l y /  l a t e s t -

mo z i l l a - centra l / . 

•  WebKit (Safari) :  http s : / / web kit . org/night l y / . 

•  Opera: http s : / / dev . opera . c om / . 

•  Chrome: http : / / chrome . blogspot . h r / . 

Ta1<0H:  no.n:xo,JJ;  Tpe6yeT  npttJie)KaHH51.  BeJJ;b  3apa1-1ee  HeH3BecTHo,  KOr,JJ;a  nporpaMMHhie  ourn6KH  6y�  BHeCeHbl  6pay3epoM, H  1103TOMY caMoe JIY'IIIIe - 110CT0-51HHO KOHTPOJIHponaTb  pa60Tocnoco6HoCTh KOJJ;a,  �1To6h1  npeJJ;OTBpaTHTb JII06b1e KpH3HCHbie cttryaQHH, KOTOpbie Moryr HacrynHTb. 

IlpaB,JJ;a, pa3pa6oT'IHKH 6pay3epoB ,JJ;eJiaIOT HeMaJIO M51 Toro, 'IT06b1 npeJJ;OTBpa

THTh TIOJJ;06Horo po,JJ;a perpecCHH,  a TeCTOBhie  Ha6opbl  H3 pa3JIH1IHbIX 6H6JIHOTeK 

JavaScript HHTerp11poBaHbl B OCHOBHOH TeCTOBbIH Ha6op 60JibIIIHHCTBa COBpeMeH

HblX 6paY3epoB.  oJiaro,JJ;ap51 3TOMY yJJ;aeTc51  BhrnBHTb HenocpeJJ;CTBeHHOe  BJIH51HHe TIOHBJI51IOIQHXC51 BTIOCJieJ];CTBHH perpecCHH Ha 3TH 6tt6JIHOTeKH. J1 XOT51 3TO H He no-3BOJI5leT Bbl51BHTb BCe perpecCHH BO BCex 6paY3epax, TIOJJ;06Hoe Ha'IHHaHHe CJIY)KHT 

IlOJIO)KHTeJibHbIM npH3HaKOM nporpecca, HaMeTHBIIIeroc51 B OTHOIIIeHHH pa3pa6oT-
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q11KOB 6pay3epoB I( BonpocaM npe,11.oTBpame1-mJI MHOrl1X OCJIO)KHeHl1H B pa6oTe c 11X 

nporpaMMHhIMl1 rrpo.nyKTaMl1. 

l1TaK,  Mhl  paccMoTpeJil1  qeTbrpe  rnaBHhie  Tpy,11.1-IOCTH,  B03HHKaIOlll,He  np11  pa3· 

pa6oTKe  IIOBTOpHo  11CIIOJih3YeMoro  npHKJia,lI.HOrO  K0,11.a  Ha JavaScript:  Ha.Jmq11e 11  ycTpa1-1e1-me  nporpaMMHhIX  orrm601<  B  6pay3epax,  BHellIHl1H  K0,11.  11  perpecorn. 

OT,11.eJihHoro paccMo-rpeH11JI Tpe6yeT IIJITa.H Tpy,11.1-1ocTh: 0TcyrcTB11e I-JY)KHhIX cpe,11.cTB 

B 6pay3epax.  TioaTOMY MhI paccM0Tp11M ee B 01e.ny1omeM pa3,11.eJie 1-iap.H,[()' c ,11.pyr11Mtt CTpaTermIMl1  peaJil13al.(11H,  npttJ'O,lI.HhIMl1  ,11.JIJI  pa3pa6oTKl1  1<pocc-6pay3epHbIX  Be6-rrp11JIO)KeI-mH. 

1 4.3. C1pa1er1,u,1 peanM33L\MM 

3HaTh  11  IIOHl1MaTh  Te  3a,11.aq11,  KOTOphre  np11,11.eTCJI  peruaTb  nptt  pa3pa60TKe Kpocc·6pay3epHoro Ko,11.a, - 3TO Jil1IIIh noJI,11.e;ia.  Ho cosceM ,11.pyroe ,a;eJio - Bh16paTh acpcpeKT11BttyIO CTpaTer1110 ,ll.JIJI  peaJI113aq1111 I<pocc-6pay3ep110ro Ko,11.a.  BpR,11. JIH Hatt

,11.eTCJI  TaKa.H  crpaTer11JI,  KOTopaJI  OKa3aJiaCb  6bI  npttrOJ.(HOH B  l(a)K,[(OH  c11ryal.(Hl1,  11 

Il03TOMY 60JihIIIHHCTBO  sonpocoB,  CBJI.3aHHhIX  c  K0,11.0BOH 6a30H,  CJie,11.yeT  peruaTh, cot.reTa.H pa3Hhie crpaTer1111. HH)Ke 6y,11.eT paccM0Tpe1-1 p.H,11. TaKHX crpaTer1111. l1 Haq

HeM  Mhl c caMOH  npocTOH cTpaTerHH,  He Tpe6yiomel1 oco6hIX XJIOIIOT. 

1 4.3. 1 .  HaAe>KHoe ycrpaHeHMe ow1r160K e Kpocc-6payaepHOM KOAe K  q11cJiy caMhIX  npocThIX tt Ha,lI.e)KHhIX cnoco6os ycTpaHe1-m51  oru1160K B  1<pocc-6pay3epHoM  K0,11.e  OTHOCJITCJI Te,  KOTOpble  o6Jia/.(aIOT  CJie.ny1011�HMl1  Ba)l(HbIMH  oco-6eHHOCTJIMI1. 

•  He oKa3hIBaIOT HHKaKoro oTpttqaTeJihHoro BJII1JIHHJI Ha pa6oTy .a;pyr11x 6pay3epoB  I1 He npoJIBJIJl.IOT HHKaKlfX no6oqHhIX acpcpeKTOB. 

•  He  np116era10T  HH  K  1<a1<11M  cpopMaM  onpe;.1e11eHm1  THna 6paY3epa  HJIH  ero cpyttKI.(HOHaJihHhIX B03MO)l(H0CTeH. 

Tip11Mepb1 no,11.06Horo cnoco6a ycTpaHeH11JI  0111I160K 06h1qHo BcTpeqa10TCJI  pe,11.-

1<0,  HO HMeHHO  K  TaKOH  TaKTHKe  CJie,11.yeT  Bcer,11.a  np116eraTb  npI1  pa3pa6oTKe  Be6-npttJIO)KeHHH.  06paTHMCJI  K  KOHKpeTHOMY  npttMepy.  Htt)l(e  np11Be,11.eH  cpparMeHT 

KO,lI.a,  npe,11,cTaBJIJIIOil(HH  H3MeHer-n1e,  BHece1-11-1oe  B  6116JittoTe1<y jQuery ,lI.JIJI  nop

MaJihHOH pa6oThI c 6pay3epoM Internet Explorer. 

I I  11rHop11posaTb  0Tp11L\aTeJJb Hb1e  3Hat.1eH11R.  rrll1p11HbI  11  BbICOTbI i f   (  ( key ==  ' wi dth '  I  I  key ==  ' he i ght ' )   & &   parseFloat ( value )  <  0  ) va l ue  =  unde f ined; 

B  HeKOTOphIX  sepcttJIX  6pay3epa  Internet  Explorer  nptt  ycTaHOBKe  oTpttl.(a

TeJihHoro 3HaqeHHJI CBOHCTB BblCOThl  (he i ght) HJIH  11111pttHhI  (width) B  CTIIJieBOM 

ocpopMJieHlfH ne6-cTpaHI1I.(hI reHep11pyeTCJI 11c1<JIIoqe1-rne, TOr,lI.a 1<a1< see ocTaJihHhie 6pay3epb1 npocTo 11rHop11py10T BBO,lI.HMhre 0Tp11QaTeJihHhie 3Hat.ieHHJI. 3TI1X CBOHCTB. 

lfro6h1 o6ottTH ,lI.aru-10e npenJITCTBlfe, 6hIJIO Bh16paHo perueH11e 11rnopI1poBaTh Bee 0Tp11qaTeJihHh1e  3Hal.Je1-nrn  BO  ecex 6pay3epax.  E;iaro,11,apH  no,lI.o6HoMy H3MeHeHmo 
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qacm'b IV. Hcc.n,eiJoeauue 6pay3epoe 

B  KOJJ,e yJJ,a.n:och npeJJ,oTBpanITh rettepttpoBanue HCKJI10qeHH.H B 6pay3epe Internet Explorer u B TO )Ke BpeM.H l·l36e)KaTh oTpm.1,aTeJihHOro BJim1mrn Ha OCTaJihHhie 6pay-3ephr. TaKoe JJ,OIIOJIHeHue oKa3aJIOCh 6e36oJie3HeHHhIM, a noJih30BaTeJIH noJirurnH 

B cBoe pacnop..H)KeHHe eJJ,1rnoo6pa3HhIH HHTepcpeH:c APL BeJJ,h rettepttp0Bam1e He

O)KHJJ,aHHhIX HCKJIIOqeHHH Kpai1He He)KeJiaTeJihHO. 

,ll;pyrHM npHMepoM noJJ,o6ttoro pemeHH.H npo6JieM B 6116JittOTeKe j Query MO)J(eT 

CJI�HTh npttBeJJ,eHHhIH HH)J(e KOJJ, MaHHIIYJIHpoBaHM.H aTptt6yraMH. 

if  (  name  ==  " t yp e "   & & 

e l em . nodeName . t oLowe rCase ( )   == " input "  & & elem. parentNode  ) 

t hrow  " t ype  a t t ribute  can ' t   be  changed " ; Epay3ep  Internet Explorer He II03BOJI.HeT MaHHIIYJittpoBaTh aTptt6yroM  t ype  B 

Tex ::meMeHTax pa3MeTKH BBOJJ,a JJ,aHHhIX,  KOTOpbie y)J(e .HBJI.HIOTOI qacThlO  MOJJ,eJIM 

DOM.  Bc.HKa.H nonhITKa  cJJ,eJiaTh aTo  npHBeJJ,eT  K  rettep:uposamuo  cneQttaJihHoro MCKJIIOqemrn. IloaTOMY B 6tt6JIHOTeKe jQuery 6hIJIO npttH.HTO KOMIIpOMMCCHOe pemeHtte:  npeJJ,OTBpaTMTh BC..HKHe IIOIIhITKl1  MaHttnyJI11poBaHH.H aTptt6yroM  t ype BO 

scTaBJI.HeMhIX aJieMeHTax pa3MeTKH BBOJJ,a JJ,aHHhIX, npuqeM BO ecex 6pay3epax cpa3y. 

B  aToM  cJirrne MO)J(eT 6bITh crettep11poBaHo ttcKJI10qeHHe, HO TOJihKO m-IcpopMaIJ,11-0HHOe. 

EJiaroJJ,ap.H TaKOMY 113MeHeHl1IO B KOJJ,e 6116JIHOTeKM jQuery OTIIaJia IIOTpe6HOCTh Bhl.HBJIHTh KOHKpeTHhIH 6pay3ep MJIH ero cpyttKQHOHaJihHble B03MO)J(HOCTl1, IIOCKOJih

KY otto 6b1JI0 BBeJJ,eHo KaK cpeJJ,CTBO y1mcp11KaQMH HHTepcpeH:ca API JJ,JI.H Bcex 6pay3epoB. I1 XOTH ynoM.HHyroe BhIIDe JJ,eHCTBHe no-npe)KHeMy Bhl3bIBaeT HCKJIIOLJeHHe, TeM He Mettee OHO rettep11pyeTCH B eJJ,HHoo6pa3HOH JJ,JI.H Bcex 6paY3epoB cpopMe. 

,ll;aHHOe KOHKpeTHOe  JJ,OIIOJIHeHHe  HOCHT  JJ,OBOJihHO  npOTHBOpeqHBbIH xapaK

Tep. BeJJ,h OHO .HBHO orpaHHLJHBaeT npHMeHeHHe B 6pay3epax Tex KOMIIOHeHTOB 611-6JIJIOTeKH, Ha KOTOpb1e IIOJJ,06Ha..H nporpaMMHa..H  OIDH6Ka He OKa3bIBaeT BJIH.HHHH. 

Pa3pa60TqHKM 6tt6JIHoTeKH jQuery TlllaTeJihHO B3BeCHJil1 cBoe pemeHHe 11 nocq11Ta

JIH 3a JIY'-IIDee cJJ,eJiaTh TaK, 'IT06h1 11HTepcpeH:c API cTa.n: yttHcpHQHpoBaHHhIM :u pa6o

TaJI cornacoBaHHO, LJeM JJ,aBa.n: HeO)KHJJ,aHHhie c6oH npH npHMeHeHHl1 B npHKJiaJJ,HOM 

Kpocc-6pay3epttoM KOJJ,e. He HCKJ110qetto, qTo c noJJ,o6HhIMH cttryaQH.HMH npttJJ,eTC.H 

CTaJIKl1BaThC.H BCeM, KTO pa3pa6aTbIBaeT co6CTBeHHble IIOBTOpHo HCIIOJih3YeMhie KO

JJ,OBbie 6a3hI. B aTOM cJiyqae Heo6xoJJ,HMO TlllaTeJihHO npoatta.n:11311poBaTh, ttacKOJih

KO  IIOJJ,06Ha..H  orpatt11q11TeJihHa.H  Mepa  IIOJJ,XOJJ,HT JJ,JI.H  IIOTeHIJ,HaJihHOH  ayJJ,11Top1111 

IIOJih30BaTeJiei1:. 

B  OTHOIDeHHH IIOJJ,06Hh!X  H3MeHeHHH  B  KOJJ,e He CJieJJ,yeT 3a6bIBaTb 0 TOM, qTo OHM ,a;aIOT peme1me, BIIOJIHe npttrOJJ,HOe JJ,JI..H  Bcex 6pay3epoB H  He Tpe6y10T BhI.HB

JieHH.H OTJJ,eJihHOro 6pay3epa HJIH ero cpyttKIJ,HOHaJihHhIX B03MQ)KHOCTei1, a CJieJJ,OBa

TeJibHO, Ha HHX He 6yJJ,yr OKa3bIBaTb HHKaKoro BJIHHHHH KaK11e-JI1160 IIOCJieJJ,yIOIIJHe H3MeHeHI1.H.  TaKHM o6pa30M, CJieJJ,yeT BcerJJ,a CTpeMHThC..H K  IIOJJ,06Hb!M OIITHMaJib

HblM pemeHH.HM, JJ,a)Ke ecJIH OHH HaxOJJ,.HT pe,a;Koe H HeqacToe np11MeHeHHe. 
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1 4. 3 . 2 .  06Hapy>KeH111e <l>YHK'-'lllOHanbHblX cpeACTB Ill  non111<1>111nnb1 

KaK o6C)')K,ll;aJIOCh pattee,  06uapyJ1Ceuue ¢J'li'IC1f,UO'JiOJ/,'b'Ji'blX cpeocme OTHOCl1TC.H K O,ll; HOMY  .113  Tex  np11eMoB,  K  KOTophIM  tta116011ee  <iacro  np.116era10T  np11  ttanttcatttt11 

Kpocc-6paY3epttoro KO.n;a, IIOCI<OJihKY 3TOT nptteM rrpocT 11, B o6rr�eM, ,ll;OBOJihI-10 cicpcpeKTHBeH. Ott  COCTOHT B  TOM,  <JT06bI Bhl.HBl1Th HaJIH<Jl1e onpe.n:e11eJ-IHOrO o6oeKTa 11Jill ero cpe.n;cTBa,  .11 ecJI11 TO mm  .n:pyroe npucYTCTByeT,  TO c.n;eJiaTh .n:onyu�ettue o HaJIH<Jl111 y Hero  no.n:pa3yMeBaeMbIX cpyttKIJ:llOHaJlhHbIX B03MO)({HOCTeH.  ( B  CJie.n:y10IQeM pa3.n;eJie MhI 06cy.n;11M, KaK 6hITh B Tex CJIY<Ja.HX, 1<or.n:a no.n;o6ttoe .n:onyIQett11e He IIO,ll;TBep)({.n:aeTC.H.) 

qaIQe BCero 06ttapy)({ett11e cpyttKUllOHaJihHbIX cpe.n;cTB npuMeH.HeTC.H .ll:Jl.H BbI6opa cpe.n:u HeCKOJihKl1X  HHTepcpetlcos API, npe.n:ocTaBJI.HIOIQHX o.n;11ttaKOBb1e cpyirnu110-HaJihI-Ihie B03MO)({HOCTH. HanpttMep, B rnase 1 0  6bIJI 11ccJie.n;osaH MeTo.n; f ind ( ) , .n:o

CTyIIHhIH BCeM Macc11BaM 11 np11MeH.HeMbIH .ll:Jl.H I1011CKa nepsoro 3JieMeHTa Macc11Ba, y.n:osJieTsopmoIQero onpe.n;eJieHHOMY ycJIOBHIO. K CO)({aJieI-11110, 3TOT MeTo.n; ,ll;OCTYfieH 

TOJihKO B Tex 6pay3epax, 1<0Toph1e noJIHOCThIO no.n:.n;ep)({11Ba10T cneu11cpmcau1110 ES6. 

qTo )({e Tor.n:a .n;eJiaTh, CTOJIKttysrnttcb c 6pay3epaM11, r.n:e .n;attttoe cpe.n;cTBO OTCYTCTByeT? l1tthIMl1 c110BaM11, <ITO .n;eJiaTh B OTCYTCTB11e no.n;o6HhIX cpe.n;cTB n 6pay3epax? 

0TBeT Ha 3TM Borrpocb1 .n;aeT noJtuifjwut'bt (polyfills)  - pe3epstthIH sap11attT ,ll;JI.H 

6pay3epa.  EcJIM  6pay3ep  He  no.n:.n:ep)({ttBaeT  KOHKpen10e  cpyttKUMOHaJihHOe  cpe.n:

CTBO,  Mhl  MO)({eM  npe;_i:ocTaBMTh  CBOIO  peaJIH3aQl1IO  3TOro  cpe.n;crna.  HanpttMep, B  ne6-CJip1<6e  MDN  (Mozilla Developer Network - ceTh pa3pa6oT<il1KOB  Mozilla) npe.n:ocTaBmlIOTC.H TIOJI11cpHJIJlhl .n:m1 rnttpoKoro cneKTpa cpyHKI.J:J10HaJibI-IhIX cpe;�CTB, peaJIM30BaHHhIX B cTatt.n;apTe ES6. K Hx •mcJiy,  cpe.n:.11 npo•1ero, oTHOCHTC.H peaJIH-3aum1 s JavaScript MeTo.n;a Arra y .  prototype . find ( ) , onHchrnaeMa.H B ci11eKTpottttoH: .n:oKYMeHTaIJ:lm no a.n:pecy https : I / devel oper . mo z i l l a . org/en-US / doc s /  

Web / JavaS c r ipt / Re ference / G l obal_Obj ec t s /Array/ f i nd  H  npttse.n;ettHa.H 

B JIHCTHHre 1 4.2. 

JllllCTlllHr 1 4.2. non111cp111nn AJISI MeTOA3 Array . prototype . find () npeAOCTaBltTb non11cj>11nn ronbKO B TOM cn'('lae, ecn1t 

AaHHblM MeTOA He peanlt30BaH B TeKy114eM 6pay3epe 

i f   ( ! Ar ray . prototype . f ind)  { 

Array . prototype . f ind  =  funct ion ( predicat e )   {  ·+- YKa3arb caoio pean113a411io i f   ( this  ===  nul l )   { 

throw  new  TypeError ( ' f i nd  c a l l ed  on  nu l l   or  unde f i ned ' ) ; i f   ( t ypeof  predicate  ! ==  ' funct ion ' )   { 

t hrow  new  TypeError ( ' predicate  must  be  a  funct i on ' ) ; var  l i st =  Obj e ct ( thi s ) ; 

Y6eA1tTbCR, 'ITO AJIMHa Macc11aa 

var  length  =  l i st . length  >>>  0 ; 

He RBnReTcR orp114arenbHOii 

var  thi sArg  =  arguments [ l ] ; 

var  va lue ; 
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for  ( var  i  =  0 ;   i  <  length ;  i++) 

va lue =  l i s t [ i ) ; 

i f   ( p redicat e . ca l l ( th i sArg ,  va lue ,  i ,   l i st ) )  { 

Hailnt nepBblM 3neMeHT MaCCMBa, 

return  value ; 

YAOBneTBOPAIOL14MM 3aAaHHOMY 

npeAMKary 

return  undefined; 

} ; 

B 11,aHHOM np11Mepe Ko11,a 11cnoJibayeTCH MeT011, 06ttapy:>Kett11H qiyttKU110HaJibHOH 

B03MO)KHOCTl1 11,JlSI Toro, l.f'r06bI nposep11Tb, 11MeeTC.H Jil1 B TeKymeM 6payaepe BCTpoeHHa.H IlOMep)KKa MeTOfl,a find ( ) : i f   ( ! Array . prototype . find) 

Tip11 BC.HKOH B03MO)KHOCTl1 CJiefl,)'eT CTpeMl1TbCH BbI611paTb Cl-Ia'laJia yKa3aHHbIH 

B  cneu11<1:>11Kau1111  cnoco6  BbinOJIHeH11.H  onpe11,eJiettttoro 11,eH:cTBl1.H.  KaK ynoM11Ha

JIOCb pattee, TaKoH: no11,xo11, noMoraeT pa3pa6aThIBaTb np11KJia,n:HoH: KO,n: c nepcneKTl1-soH: Ha 6y.n:ymee. l1MeHHO Il03TOMY B paccMaTp11saeMOM 311,ecb np11Mepe noJI11qi11JIJia H l1KaKl1X 11,eH:cTBl1H He  npe.n:np11Hl1MaeTCH, eCJil1 11CKOMbIH  MeTo,n:  no.n:.n:ep)l{11BaeTCH 

B 6payaepe. A ecJI11 HaM np11xo11,11Tc.H 11MeTb 11,eJio c 6payaepoM, r.n:e no11,11,ep)l{Ka craH

.n:apTa ES6 noKa eme He peaJI11aosaHa, MbI  npe,n:ocraBJI.HeM cno10 peaJI11aaumo ,n:aH

Horo MeT011,a. 

8ToT MeT011,,  no  cymecTsy,  ,n:oBOJibHO  npocT.  B  HeM  ocymecTBJIHeTcH  nepe6op Bcex  3JieMeHTOB  MaCCl1Ba  c  Bbl30BOM  npe.n:imaTHOH  4>YHKU1111,  r.n:e  nposep.HeTC.H, y.n:osJieTsop.He-r JI11 a;reMeHT Macc11sa aa11,attHbIM Kp11Tep11.HM no11cKa.  EcJI11 OH y11,os

JieTsop.HeT aa,n:aHHblM Kp11Tep11.HM, TO B03BpamaeTC.H 113 <i:>YHKU1111. 

JI106onbITHa.H MeT011,11Ka npe,n:cTaBJieHa B CJiefl,)'IOIUeH CTpOKe K011,a: var  leng t h =  l i s t . length > > >   0 ; 

B 3TOH cTpoKe  KOfl,a 3HaKaMl1 >>> o603Ha'JaeTC.H onepay,Wl coeuza enpaeo c 3anofl

'/ieUUeM  'liJJlJlMU, Cfl,B11ralOlUaH CBOH nepBbIH onepaH,n: Ha yKa3aHJ-IOe  KOJil1lfeCTBO 611-TOB BnpaBO c oT6paCbIBaH11eM Jil1lllHl1X 6HTOB. B ,n:aHHOM CJiyqae onepau11.H >>> CJiy

)l{HT 11,JIH npeo6paaosa1-m.H B  HeoTp11uaTeJ1bHoe '-IHCJio 3HalfeHl1H CBOHCTBa l ength o6pa6aTbIBaeMoro  MaCCHBa.  8TO  Heo6xo,n:HMO  noToMy,  'ITO  HH,n:eKCbI  MaCCHBOB  B 

JavaScript 11,0JI)l{HbI 6bITb npe.n:crasJieHbI ueJibIMH '-IHCJJaMH 6ea 3HaKa. 

K '111CJIY Tex Ba)l(HbIX 06J1acTeH:, B KOTOpbIX np11Me1-rneTc.H 06r-iapy)l{e1-me 4>YHKU11-0HaJibHbIX cpe11,CTB, OTHOCHTC.H BblSIBJleHHe cpe11,CTB, npe.n:ocTaBJUieMbIX TOH cpe.n:oH: 6payaepa, r11,e  BbIIlOJII-rneTC.H  KOfl,.  8TO 11,aeT B03MQ)KI-IOCTb BOCil0Jlb30BaTbC.H no11,06-HbIMl1 cpe11,CTBaMH B  KOfl,e,  a ecJIH 3Toro c,n:eJiaTb HeJib3H, TO  HCTIOJlb3yeTCJI peaepB

HbIH sapttaHT. 

B np1rne11,eHHOM HmKe  qiparMeHTe Ko,n:a ,n:eM0Hcrp11pyeTrn  npocToH:  np11Mep,  B 

KOTopoM  06Hapy)l<eH11e  4>YHKL(l10HaJ1bH1>1x  cpe11,CTB  11cnoJibayeTCH  c  ueJihIO  Bhrnc

HHTh, CJlefl,)'eT JIH npe11,ocTaBJ1.HTb IlOJIHOUeHHbIH HJIH )J(e COKpameHHbIH peaepBHbIH 
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BapHaHT cpyttKQHOI-Ia.llbHbIX B03MO)l(HOCTei1 rrpHJIO)l(CHHJI ,IJ;JIJI B3aHMO,ll;eHCTBHJI c rroJib30BaTeJieM. 

if  ( t ypeof  document  ! ==  " unde f ined"  & & document . addEvent L i stener  & & 

document . querySel ector  & & 

document . querySelectorAl l )   { 

I I   Bo3MO�HOCTeM  MHTep�eMca  API 

II  �ocTaToqtto  �nB  nocTpoeHMB  nonHOUeHHOPO  sapMaHTa  npMno�eHMB 

e l s e  

I I   npe�ocTaBMTb  pe3epsttbri1  sapMaHT 

B ,1J;aHHOM rrpHMepe KO)l;a npoBepJieTrn cJie,iJ;Y!Omee: 

•  3arpy)l(eH JIH ,ll;OKYMeHT B 6pay3ep; 

•  IlOMep)l(HBaIOTCJI JIH B 6paY3epe cpe,ll;CTBa )J;JIJI ycTaHOBKH o6pa6oTqJ1KOB co6hITHH; 

•  crroco6eH JIH 6pay3ep HCKaTh aJieMeHTbl pa3MeTKH no HMeHH HX ceJieKTOpa. 

EcJIH Jiro6M H3 aTHX rrpoBepor< He ,1J;aCT rroJIO)l(HTeJihHOro pe3yJihTaTa,  To rrpH

,ll;CTCJI  rrpH6erHYTh K pe3epBHOMY BapHattry.  11  BCe, qTO ,IJ;eJiaeTCJI  B pe3epBHOM BapHaHTe,  ,ll;OJl)l(HO OTBeqaTh O)l(H)l;aHHJIM  rroTpe6HTeJiei1:  rrpHKJia,ll;HOro  KO,ll;a, a TaK

)l(C npe,ll;'hJIBJIJieMbIM K HeMy Tpe6oBaHHJIM . .ll,JIJI peaJIH3aQHH pe3epBHOro BapHaHTa HMeIOTCJI CJie)J;yIOII.(He B03MO)l(HOCTH. 

•  ilpoH3BeCTH  ,ll;OTIOJIHHTCJibHOe  o6ttapy)l{eHHe cpyttKQHOHaJibHhIX cpe,ll;CTB  H 

BbIJICHHTb, KaK npe,ll;OCTaBHTb COKpall(eHHbIM BapHaHT B3aHMO)l;eHCTBHJI rrpH

JIO)l{eHHJI c  IlOJib30BaTeJieM, B KOTopoM no-rrpe)l{HCMY HCilOJib3YCTCJI HeKOTOpbIH cQe1-rnpHi1 JavaScript. 

•  He BhIIlOJIHJITh cQeHapHi1 JavaScript, orpaHHqHBIIIHCh O,ll;HOH TOJihKO HTMLpa3MeTKOM Be6-cTpaHHQbl. 

•  Hanpamnh  noJih30BaTeJIJI  K yrrpomeHHOMY BapHattry  Be6-cai1Ta  ( tteqTo  no

)l;06Hoe )l;eJiaeTrn, HanpHMep, c noqToi1 GMail B Google) . 

06Hapy)l(eHHe cpym<QHOHaJlbHblX cpe,ll;CTB Tpe6yeT BeCbMa HC3HaqHTCJlbHhIX H3-

,ll;Cp)l(eI< Ha BhlJIBJieHHe o6'beKTOB H HX CBOHCTB H OTHOCHTeJibHO npocTO peaJIH3yeT

CJI. noaToMy ,1J;aHHhii1 crroco6 BrrOJIHe rrpHro,1J;eH MJI peaJIH3aQHH caMhIX aJieMeHTap

Hhix cpyHKQHOHaJihHhIX B03MO)l(H0CTett B BH,ll;C pe3epBHOrO BapHaHTa Kar< Ha ypoBHe mnepcpei1ca API , TaK H Ha ypoBHe  caMoro npHJIO)l(eHHJI. OH MO)l(eT CJIY)l(HTh B r<aqecTBe Ha,ll;C)l(HOH nepBOH JIHHHH o6opOHbl rrpH aBTOpCKOH pa3pa60TKe IlOBTOpHo HCilOJib3yeMoro KO,ll;a. 

1 4.3.3. 06nacn1 HenpoeepHeMblX owM6oK e 6pay3epax 

K  CO)l(aJieHHIO,  B JI3hIKe JavaScript H  Mo)l;eJIH  DOM HMeeTcJI pH,ll;  npo6JieMHhIX 

0611acTei1, 1<0Topb1e HeB03MO)l(HO HJIH CJIHIIIKOM ,ll;Oporo rrpoBepHTh. BrrpoqeM, no-
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,n:o6Hb1e cwryaQHH B03HHKa10T ,n:oBOJihHO pe,n:Ko. EcJIH )l(e OHH BCe-TaKH B03HHKaIOT, TO Bcema HMeeT CMblCJI HCCJie,n:oBaTb 11X np11q11Hbl 6oJiee yrny6JieHHO. B TIOCJie,n:y10m11x no,n:pa3,n:eJiaX o6cy)l(,ll,aIOTC.H HeKOTOpbie 113BeCTHbie o6JiaCTl1 011rn60K, KOTOpbie npaKTH•IeCKH  HCB03MO)l(H0  np0Bep11Tb o6bI'IHblMl1  cpe,n:CTBaMH  B3al1MO,ll,CHCTBH.H 

c KO /J.OM HajavaScript. 

YcraHOBKa o6pa6orl4HKOB co6b1THM 

K qJICJIY caMbIX HenpH.HTHbIX H3'bHHOB B pa6oTe 6pay3epoB OTHOCHTC.H TO,  'ITO 

HeB03MO)l(HO onpe,ll,eJIHTb, 6bIJI JIM ycTaHOBJICH o6pa6oTqHI{ co6bJTHH )];JI.H ,ll,aHHOro o6neKTa. B qacrHOCTH, 6pa)'3epb1 He no3BOJHIIOT HHKOHM o6pa30M BhI.HCHHTh, 6bIJia JIH  Ha3Ha<JeHa KaKa.H-H116y,n:b  4>YHKQl1.H  B  KatreCTBe  06pa60Tq11Ka co6hITHH xvrn  OT

,ll,eJibHOro aJieMeHTa.  B c11Jiy  aToro  113 aJieMeHTa npocTo  HeB03MO)l(HO y,n:aJIHTh  Bee ycTaHOBJieHHbJe o6pa60T'IHKl1 co6bITl1H, eCJIH TOJlbKO Mbl He coxpaHl1Jll1 CCblJIKH Ha Hl1X npH C03,ll,aHHH. 

MHH1.4HHposaHHe co6b1THM 

Eme O,ll,11H H3'h.HH 3aKJ110qaeTC.H B TOM, qTo HeB03MO)l(HO onpe,ll,eJIHTb,  6y,ll,eT ;rn HHl1QH11poBaHo co6hITHe.  EcJIH eme MO)l(HO  KaK11M-TO  o6pa3oM onpe,ll,eJI11Tb,  no,l1;

,ll,ep)K11BaIOTC.H Jll1 B 6pay3epe cpe,ll,CTBa o6pa60TKH co6hITl1H, TO COBeprneHHO 1iCB03-M,OJ/C1iO Bh1.HCHl1Th, 6y,ll,eT JI11  co6h1T11e HHHQHHpoBaHo B 6pay3epe. A aTo MO)l(er BhI3BaTb OCJIO)l(HeHHH B CJie,ll,)'IOmHx ,ll,Byx cJiyqa.Hx. 

Bo-nepBbIX,  eCJIH cQeHap11i1 3arpy)l(aeTC.H ,n:11HaM11•1ecKH noc11e 3arpy3Kl1 caMOH 

Be6-cTpaHl1Qbl, TO B HeM MO:>I<eT 6bITh npe.n:npttH.HTa IlOTihITKa Ha3HaqHTh o6pa6oT

'IHK co6bITl1H, tIT06bI ,ll,0)1(,ll,aTbC.H MOMeHTa OKOH'IaHH.H 3arpy3Kl1 OKHa, KOr,ll,a I-Ia ca

MOM  ,ll,eJie ,ll,aHHoe co6b1T11e y)l(e HaCTYfil1JIO  HeKOTopoe BpeM.H Ha3a,ll,. A rrocKOJihK)' 

onpe,n:eJIHTb 3TOT cpaKT y)l(e HeJib3.H,  TO  KO,ll, 6y,ll,eT O)l(H,ll,aTb CBOeH oqepe,ll,11 Ha BbInOJIHeHI·Ie ,ll;O 6ecI<0Heq1-IOCTl1. 

H  BO-BTOpbIX,  ec;rn B  cQeHaptt11  npe,ll,no;iaraeTc.H  o6pa6aTbIBaTb cneQHaJibHbie co6btTH.H  OT  6pay3epa  B  Ka'leCTBe  aJibTepHaTHBbI.  HanpnMep,  6pay3ep  Internet Explorer rrpe,ll,OCTaBJI.HeT co6bITH.H Tttna mouseent e r  H mouse leave, qT06b1 yrrpo

CTl1Tb npoQecc onpe,ll,eJieHtt.H Toro cpaKTa, trTO YKa3aTeJib MbillIH BXO,ll,HT B npe,ll,eJibI aJieMeHTa HJIH BbIXO,ll;HT 3a Hl1X. :3TH co6bITH.H Hepe,ll,KO CJI)')l(aT B I<a'leCTBe  aJibTep

HaTl1Bbl co6bITH.HM Tttna mouseover 11 mouseout ,  IlOTOMY qTO OHH ,ll,eHCTBYIOT He

CKOJlbKO 6oJiee n1-1ry11T11BHO, qeM cTaH,ll,apn-1h1e co6b1T11.H. Ho rrocKOJihK)',  6e3 rrpe.n:

Bap11TeJibHOro  Ha3Ha•JeHl1.H  o6pa6oTqJIKOB  3Tl1X  co6hITHH  11  0)1(H,ll,aHl1.H  COOTBeT

CTBytomnx ,ll,CHCTBHH co CTOpOHbI IlOJlb30BaTeJI.H, HeJib3.H orrpe,ll,eJI11Tb, 6y,ll,)"r JIH OHl1 

11H11Q11HpOBaHhl,  TO  o6pa60TKa TaKHX co6bITl1H B  TIOBTOpHO  HCilOJib3)'eMOM  KO,ll,e CTaHOBHTC.H rrpo6JieMaT11qHoH. 

BnHSIHHe CBOMCTB CTHnesoro o<J>opMneHHSI 

Eme O,ll,Ha 1-1enp11.HTHOCTh CB.H3aHa c onpe,ll,eJieH11eM Toro BJIHHHHH,  KOTopoe 113-MeHe1rne CBOHCTB CTHJieBoro ocpopMJieHH}I (CSS)  OI<a3bIBaeT Ha BHellIHl1H BH,ll, 3Jie

MeI-ITOB. QeJihIH p.H,ll, CBOHCTB CTHJieBoro ocpopMJieHH.H OI<a3hIBaeT BJIH.HHHe TOJlbJ(O 

Ha Bl13)'aJihHOe npe,ll,cTaBJieHHe oTo6pa)l(aeMoro aJieMeHTa, He MeHnn 0Kp)')l(a1om11e 
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ero  3JieMeHThI HJIH )l(e .n;pyrne CBOHCTBa 3JieMeHTa,  B TOM qnCJ1e ero u,seT  ( color) , 11seT  cpoHa  (bac kgroundColor) HJIH  ttenpo3pa•rnoCTh  ( opa ci t y ) .  B  CH.II)'  :noro HeJib3H onpe.n;eJIHTh nporpaMMHO,  npnBe.n;yT Jill ll3MeHeHHH B  3TllX CBOHCTBaX CTH

JieBoro  ocpopMJieHHH  K )l(eJiaeMblM  nocJie.n;cTBHHM. A BbrnBHTh  nx  BJIHHHHe  MmKHO 

TOJihKO npn  BH3YaJihHOH nposepKe OTo6pa)l(aeMOH CTpaHHIJ,bl. 

ABapHMHbte c6oH B 6pay3epax 

TecTHposattHe c11eHapttH, npHBO.ll:Hlllee K asapHttHOMY c6010 B 6pay3epe, CJI)l)l(llT 

ellle o.n;HHM ncToqHHKOM HenpHHTHOcTett. Ko.n;, npHBO,Zl;HlllHH K asapHttHOMY c6010 B 

6pay3epe, oco6ettHo Tpy.n;Ho BbrnBHTh. B OTJillqHe OT HCKJIIO'IeHtttt, K0Topb1e Jierno nepexBaTbIBaIOTCH H o6pa6aThIBaIOTCH, TaKOH KO,Zl; Bcer.n;a npHBO,Zl;HT K aBapHttHOMY 

3aseprneHHIO pa60ThI 6pay3epa. 

HanpHMep,  B  npe)l(HHX  sepcttHX  6paY3epa  Safari  (cM.  a.n;pecy  https : I /bugs . 

j que ry . com / t i c ke t  I 1 3  3 1 )  cocTaBJieHne  peryJIHp1-10ro  Bbipa)l(eHHH c  Ha6opaMH 

CHMBOJIOB  lOHHKO.n;a  aHaJIOrllqHo  npHBe.n;eHHOMY  HH)l(e  BCer.n;a  npHBO,Zl;HJIO  K  asapttttHOMY 3aBeprneHHIO pa60Thl 3TOro 6paY3epa. 

new  RegExp ( " [ \ \w\u0 1 2 8 - \ uFFFF*_- ] + " ) ; 

,lXeJIO  B  TOM,  qTo  HeJih3H  nposepttTh  pa60TOCIIOC06HOCTh  TaKoro  peryJIHpHoro Bblpa)l(eHHH o6biqHbIMH cpe.n;CTBaMH HMHTallHll  KOMIIOHeHTOB,  IIOCKOJibKY 3TO 6y

.n;eT  BCer.n;a  npttBO,Zl;HTb K  He)l(eJiaTeJibHblM  pe3yJibTaTaM  B  CTapoH:  sepcttH .n;aHHOro 6pay3epa. KpoMe Toro, c  nporpaMMHbIMH orntt6KaMtt, npttBO.ll:HlllHMH K asapttttHbIM 

c6oHM,  oqeHh Tpy.n;Ho 6opoThCH, nocKOJihKY asapttttHhie c6on 6pay3epos MH IIOJih30BaTeJiei1 B006llle HenptteMJieMbl, XOTH B 3THX 6pay3epax H MO)l(HO 3anpeTllTb BbI

IIOJIHeHne npo6JieMaTttqHbIX cu,eHapnes JavaScript. 

HecoBMeCTHMOCTb HHTep<t>eiicoB API 

KaK  IIOHCHHJIOCh paHee,  B  6tt6JinoTeKe jQuery 3anpelllaeTCH H3MeHHTb aTptt6YT 

t ype BO scex 6pay3epax n3-3a nporpaMMHOtt ornn6Ktt B 6pay3epe  Internet Explorer. 

TaKy10  onepa11mo  MO)l(HO  6b1JI0  6h1  nposepHTh  H  OTMeHHTh  TOJihKO  B  6paY3epe Internet Explorer,  HO 3TO npirneJio 6bl K ToMy,  qTo  HHTepcpei1c API .n;ettCTBOBaJI  6bl no-paaHoMy B pa3Jill'IHhIX 6pay3epax. B no.n;o6HhIX c�aHx e.n;ttttCTBeHHaH B03MO)l(

HOCTh  COCTOHT  B  TOM ,   qT06bI  npe.n;ocTaBHTh .n;pyroe  perneHHe  B  o6xo.n;  o6JiaCTH  c Tpy.n;tto npeo.n;OJIHMOH nporpaMMHOH OlIIH6KOH. 

DoMHMO o6JiacTei1 HenposepHeMbIX ornn6oK n  H3bHHOB,  ttMeIOTCH TaK)l(e o6Jia

CTH, .n;onycKaIOlllHe rrposepKy,  XOTH npott3BeCTH ee ;,cpcpeKTHBHO He TaK-TO  npOCTO. 

PaccMoTpHM HeK0Topb1e ll3 3THX o6JiacTei1. 

npoH3BOAHTenbHOCTb HHTep<t>eiicoB API 

I1Hor.n;a  oT.n;eJibHhie  HHTepcpei1cbl  API  pa6oTaIOT  6blcTpee  HJIH  Me.n;JieHHee  B 

pa3JIHqHbIX  6pay3epax.  Do3TOMY  npH  HanncattHH  Ha.n;e)l(HOro  nosTopHo  ncnoJih-3yeMoro  1<0.n;a  oqeHb Ba)l(HO  Bb16paTh Te  npHKJia.n;Hhie  HHTepcpei1cbl API ,  KOTOpb1e o6ecneqnBaIOT  npneMJieMYJO  npott3BO,Zl;HTCJihHOCTb.  K  CO)l(aJieHHIO,  3TO  He  scer.n;a oqestt.n;Ho.  Ho MH ;,cpcpe1<THBHoro aHaJIH3a npott3BO,Zl;HTeJihHOCTH oT.n;eJibHoro KOM-







TIOHeHTa eMy o6bl'IHO Tpe6yeTe.H npe;.i;oeTaBHTb 6oJibIUOH o6beM .a;aHHbIX, a eaM aHa

JIH3 BbITIOJIH.HeTOI .a;oBOJibHO ;.i;oJiro.  IToaToMy HeJib3.H opraHH30BaTb TaKoil aHaJIH3 B 

KO,ZJ;e B TOT MOMeHT,  TIOKa rpy311Te.H oeHOBHa.H crpaHmJ,a. 

HenoMaJOmHee.H  nponepKe  cpyHKQHOHaJibHbie  epe;.i;eTna  ;.i;oeTaBmIJOT  HeMaJio XJIOTIOT,  orpaHH<JHBa.H B03MO)f{HOeTH MH acpcpeKTHBHOro HaTIHCaHH.H TIOBTOpHO He

TIOJ!b3yeMoro Ko;.i;a HajavaSeript. TeM He Me1-1ee MO:>KHO neer;.i;a HailTH enoeo6 o6oi1TH 

aTH  TPYtJ:Hbie  npen.HTeTBHH.  ITpe)f{.a;e  neero,  npHMCH.H.H  aJibTepHaTHBHbie  npHeMbI HJIH  co3;.i;ana.H H:HTepcpeti:ebI API TaI<HM  o6pa30M, <1T06b1  pa3pemHTb noJJ;o6Hb1e 3a

Tpy.a;1-1eHH.H, MO)l{HO Bee )Ke pa3pa6aTbIBaTb .a;oeTaTo•rno acpcpeI<THBHblH KO,ll;,  HeeMO

TP.H Ha O'ICBHJJ;Hbie cJIO)l<I-IOcTH. 

HanHcaHHe  Kpoec-6pay3epttoro KOJJ;a - aTo cnoero poJJ;a eoeT.H3aHHe  B JJ;onyme

HHJIX.  Ho  npoBe/];.H  TI.ll;aTeJibHOe  11ee11e)J;OBaH11e  H  npHMeHJIJI  aBTOpCKHH  TIO)l;XOJJ; K  pa3pa60TKC'  MO)l{HO  eoI<paTHTb  <JHeJIO  JJ;OnymeHHH,  KOTOpbIC  JJ;CJiaJOTCJI  B  npH

I<JiaJJ;HOM  KOJJ;C.  BeJIKOe JJ;OnymeHHe  OTHOeHTCJibI-10  C03,U.aBaeMOI'O KOJJ;a BJIC<JeT 3a eo6oti:  B03HHKa!OIJJ,HC  BnOeJICJJ;eTBIU1 oeJIO)f{J-ICHHH. 

TaK, eeJIH JJ;orryeTHTh,  'ITO  H3bJIH  mm  nporpaMMI-Ia.H omH6Ka 6y.a;eT npHcYTeTBO

BaTb B OTJJ;CJlbHOM 6pay3epe noeTOJIHI-10, TaKOe npeJJ;nOJIQ)KCHHC OKa)f{CTC.H qpe3Mep

HblM H orraeHbIM. HanpoTHB, TeeT11poBaI-1He Ha npeJJ;MCT om1160K, KaK aTo .a;eJiaJIOCb B  np11Mepax,  npe.a;eTaBJieI-II-IbIX  paHee  B  3TOH  rnaBe,  OKa3bIBaeTCJI  HaMHOI'O  6011ee acpcpeKTHBI-IbIM.  ITp11  I-IarmeaHHH rrp11KJiaJJ;Horo KOJJ;a e11eJJ;yeT BeerJJ;a  eTpeMHTbeJI K 

c01<pameI-IHJO  <1HeJia JJ;onyineI-IHH, YMCHbIUa.H  no  eymecrny,  BepOHTHOeTb JJ;o1iyeTHTb OIUH6Ky H  HCBOJibHO e03/J,aTb yeJIOBlUJ JJ;JIJI OeJIO)KHCHHH,  KOTOpbie  MO!'YT 60JIC3HeH

HO OT03BaTbe.H BllOeJICJJ;CTBHH. 

1-Iame Beero np11 1-1an11eaHHH eQeI-IapHeB 1-rnjavaSeript TaKHe .a;orry1.u;eHH.H JJ;eJiaJOT

CJI  np11  onpeJJ;eJieH1111  Tttna 6paY3epa nOJib30BaTeJIH.  B  <1aeTHOeT11, cHa<1ana aHa;m-3ttpyeTeJI  rnoti:eTBO  6pay3epa  userAgent  (navigator . userAgent) ,  11  Ha  oeHoBa

HHH 3TOI'O JJ;CJiaeTeJI JJ;OrrylUCI-IHC OTI-IOeHTCJibl-10 B03M0)l(I-101'0 llOBCJJ;CI-IHJI 6pay3epa. 

K  eo)l<aJieI-11110,  aHaJIH3  no;.i;o6ttbIX  eTpoKOBbIX  3tta•1e1-111i1  B  6oJibIUHHeTBe  6pay3epoB  eTaHOBHTe.H  HeTO'IHHKOM 6oJibIUOro  'IHCJia BHOeHMbIX BnOeJie;.i;eTBHH OIUH60K . 

.LJ:onyeTHTb,  <ITO  nporpaMMHa.H  om116Ka 6y.a;eT Beema eBJI3aHa e  KOHKpeTHblM  6pay3epoM, - 31-1a•mT 1-ra1<JIHKaTb ua ce651 6eJJ;y. 

Ho  y JJ;orryme1-r11i1  HMeeTe.H O,L(HH ey11(eeTBCHHblH  tte,LJ:OeTaTOK:  11X  HeJJb3.H  MeKJIJ0-1-IHTb TIOJIHOeTblO. B KaI<OH-TO MOMCHT Bee paBI-IO np11;.i;eTeJI JJ;OnyeTHTb,  'ITO 6pay3ep 6y.a;eT ,LJ:eJiaTb HMeHHO TO,  'ITO eMy 11  noJiaraeTe.H ,a:eJiaTb.  ITo::>TOMY BbIJIBJie1-I11e Toro KPHTH<JeeKoro  MOMCttTa,  Kor;.i;a aTo paBHosee11e ttapyrnaeTe51,  oeTaeTeJI no111-IOCThIO 

B pyi<ax pa3pa60T1IHKa. I1MCHH0 3/J,Ceb 11 npOHBJI51CTeJI OTJIH'IHC 3peJIOI'O MaCTepa OT 

3CJICHOro YlJCHHKa. 

B  Ka'leCTBe rrp11Mepa paeeMO'rp11M  eme  pa3 Ko;.i; tta3tta•1ett11.H o6pa60T'IHKOB eo6bITHH, KOTOpbIH npHBO,LJ:HJie.H paHee B 3TOH rnase: 

funct i o n   b indEvent ( e l ement ,  t ype ,  handl e )   { 

i f   ( el ement . addEvent L i s t en e r )  { 
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e l ement . addEvent L istener ( type ,  handle ,  f a l se ) ; e l s e   i f   ( e lement . attachEvent )  { 

element . at t achEvent ( " o n "   + t ype ,  handle ) ; Tionpo6yihe  caMH  onpe;'];eJIHTh  TPH  ;'];Onyrn.emur,  C;'];eJiaHHhie  B  ;'];aHHOM  KO;'];e . 

.UettCTBYHTe CMeJiee, a Mbl IlO;'l;O)K;'];eM. 

( 

.MeJwowi "OnacuaJl rneMa " .. . ) 

Hy KaK,  y;'l;aJIOcb?  B  np11Be;'];eHHOM BhIIIIe KO;'l;e  6bIJIO  c;'];eJiaHo  no MeHbIIIeH: Mepe TPH ;'];onyrn.etttt51. 

1.  TipoBep.HeMbie HaMH CBOHCTBa Ha caMOM ;'];eJie JlBJI5HOTCJl Bbl3bIBaeMbIMl1 <PYHK

Ll,H.HMH. 

2.  3To HMeHHO Te <PYHKU.HH, KOTOpbie IlO;'l;XO;'];JlT M.H BbIIIOJIHeHHJl npe;'l;IIOJiaraeMbIX ;'];eHCTBHH. 

3.  06e <PYHKU.HH (HJIH MeTO;'l;bI) JlBJl51IOTCJl e;'l;HHCTBeHHbIMH B03MO)KHbIMH cpe;'l;

CTBaMH M.H ycTaHOBKH o6pa60T1IHKOB co6bITHH. 

TiepBbIM ;'l;onyrn.eHHeM MO)Kl-IO 6bIJIO 6bI 6J1arOIIOJIY1IHO npette6pe11b, BBe;'];.H npo

BepKH,  BbI.HBJl.HIOllJ.He,  ;'];eHCTBHTeJibHO  JIH  aHaJIH3ttpyeMbie  CBOHCTBa  JlBJl.HIOTCJl cpyttKLJ,H.HMH.  Ho  TOr;'];a  pa3peIIIHTh ;'];Ba ocTaJihHhix ;');OII}'IIl,eHH51 6bIJIO  6hI  HaMHOro TPY;'l;Hee. 

B  pa3pa6aThmaeMOM I<O;'l;e  cJie;'l;yeT Bcer;'];a  peIIIaTh,  CKOJlhKO ;'];onyrn.ett11H: MO)KHO 

ce6e  I103BOJIHTb,  HCXO;'l;Jl  H3  Tpe6oBaHHH  K  npoeKry  H  c  yqeTOM  u,eJieBOH  ay;'l;HTOpttH. 3a11acry10 COKparn.eHHe 1Il1CJia ;'J;Onylll.eHHH npttBO;'J;HT K yBeJIH1IeHHIO pa3Mepa If CJIO)KHOCTH KO;'J;OBOH 6a3bI. HH1ITO, KOHe1IHO, He MeIIIaeT COKpaTHTb ;'l;OIIyrn.eHHJl ;'1;0 

pa3YMHOro 1Il1CJia, HO B onpe;'];eJieHHbIH MOMeHT npH;'l;eTC51 OCTaHOBHTbCJl If ou,eHHTb KpHTH1IeCKHM B3rJIJl;'l;OM, 'ITO y)Ke l1MeeTC51, a 3aTeM ;'l;BHraThCJl ;'l;aJibIIIe, OTTaJIKHBa

JlCb OT  :noro  py6e)Ka.  Be;'l;h ;'];a)Ke  KO;'!;  c  HaHMeHbIIIHM  1111cJ10M  ;'];01�eH11H:  MO)KeT 

6bITb no-npe)KHeMy IIO;'];Bep)KeH perpecCl151M ,  BHOC11Mb!M 6pay3epoM. 

Peat0Me 

TIO;'l;Be;'];eM KpaTKHH HTOr TOMy,  11To Bbl y3HaJil1 113 aToH: rnaBhI. 

•  HecMOTp.H  Ha  TO  11To  c11ryau,11.H  3a  nocJie;'];Hee  BpeM.H  3Ha1111TeJ1hHO  YJIY1Irn11-J1acb,  6pay3epb1 ,  K  CO)KaJieHHIO,  He  Jll1IIIeHbl  nporpaMMHbIX  OIII1160K  11  3a�1acry10 He ;'1;0 KOHLJ,a IIOMep)KHBaIOT COBpeMeHHbie Be6-cTaH;'];apTbl. 

•  Ti p11  pa3pa6oTKe  Be6-npHJI0)1(eHHH  Ha JavaScript  01IeHb  Ba)KHO  BbI6paTb 6pay3epb1 11 IlJiaTcpopMbl M.H HX IlOMep)KKH. 

•  Ka11eCTBO  HeJib3Jl  np11HOCl1Tb  B  )KepTBY OXBary  IIOMep)K11BaeMbIX  cpe;'l;,  no

CKOJibKY 06ecne11HTh IIOMep)KKY Bcex ;'l;OnycT11MbIX co11eTatt11H: HeB03MO)KHO! 

•  Pa3pa6oTKa Kpocc-6pay3epHoro KO;'];a npe;'l;IIOJiaraeT yqeT cJ1e;'J;yIOllJ.HX cpaKTOpoB. 
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Lfacm·b IV. J1cCJledoea·11,ue 6pay3epoe 

06'beM  HCXO)J,HOro  KO)J,a.  Pa3Mep  HCXO)J,Horo  <Paib1a  )J,OJDKeH  6hITb  He-60JJbllIHM. 

Ma,11,epmKH Ha rrpoaauo,11,aTeJihHOCTh. 0TpHu;aTeJJhHOe BJJmume Ha npo

H3BO,ll,HTeJihHOCTh ,11,0JI){(HO 6bITb CBe,11,eHO {( npHeMJJeMOMY ypOBHIO. 

- Ka'leCTBO  HHTep<t>euca  API.  npe,11,ocTaBmieMbie  npHKJia,11,Hbie  HHTepq>ettCbI API ,11,0JI){(HhI .D;eHCTBOBaTb e.D;HHoo6pa3HO BO Bcex 6pay3epax. 

•  Marw1ecKoi1 q>opMyJihI ,11,;rn  onpe.D;eJieHH5I onTHMaJibHoro coqeTaHH5l nepe

'IHCJieHHhIX Bblllle q>aKTOpOB He cymecTByeT. 

•  OnTHMaJibHOe  coqeTa1-rne  q>aKTopoB  pa3pa6oTKH  K�,11,0MY  pa3pa60T'IHKY 

npHXO)J,HTC5I IlO.D;6HpaTb caMOCT05ITeJibHO. 

•  YMeJJo  np11MeH5l5I TaK11e cneu;HaJihHhre np11eMhI, KaK 06Hapy){(eH11e <PYHKU:H

OHaJihHhIX cpe,11,CTB,  MO){(HO 3amHTHTb ITOBTOpHO HCilOJih3YeMhIH KO)J, OT JII06bIX HarracTeH c caMbIX pa3HhIX CTopoH, He npHHOC5I )J,JI5l  :'ITOro HenoMepHbie 

){(epTBbl. 

Ynpa>1<HeH111S1 

1.  qTO CJie.D;yeT npHH5ITb BO BHHMaHHe, BbI6Hpa5I 6pay3epb1 )J,Jl5I IlOMep){(KH pa3-pa6aTbIBaeMoro Be6-np11JIO){(eH115I? 

2.  06'b5ICHHTe OCJJO){(HeHH5l, {( KOTOpbIM npHBO)J,HT HCITOJib30BaHHe nomomarom11x H)J,eHTHq>HKaTopoB. 

3.  t.{To 03HaqaeT 06Hapy){(e1-rne <PYHKIJ;HOHaJihHblX cpe.D;CTB? 

4.  lfro TaKoe Kpocc-6paY3epHhie no;rnq>HJJJihI? 





II pUJloJJCeu wi 















IlpUJLoJ1Cenue A 

/( onoJl 1-l u mell 1J 1-l 1Jte  ES6 

B  3TOM  np1t1no>KeHllUL . . 

•  IIla6JioHHb1e JIHTepaJihi 

•  ,l(ecTp)'KrypttpoBa1rne 

•  YcoBeprneHCTBOBaHilH JIMTepaJioB o6'heKTOB 

B 3TOM rrp1rno)J(ettllll rrpe�cTaBJieHhI MeHee 3ttaqIJTeJihHbie H3hIKOBhie cpe�cTBa, BBe�eHHhie B  cTatt�apT ES6 Il He BIIIlCbIBaIOu�IIec.H B  MaTepmUI  rrpe�bI�IIX  rnaB. 

B qacTHOCTil, ma61io'HiH'bte Jlumepan,'bt (template literals) �orrycKaIOT IIHTeprroJIHQIIIO CIIM

BOJihHbIX CTpOK Il rrptt:MeHeHile MHOrOCTpoqHbIX CHMBOJlbHblX CTpOK,  oecmpy'/Cmypupoecmue II03BOJI.HeT 6e3 oco6oro Tpy�a H3BJieKaTb �aHHbie II3 o6neKTOB II MaCCIIBOB, a ycoeepuieucmeoeauu'bte Jlumepa.n,'bt o6oeKmoe yrrpo�aIOT o6pa�eHIIe c no�o6nhIMII JIIl

TepaJiaMII. 

W a6noHHb1e n M1epanb1 

llla6JIOHHbie JIHTepaJibI HBJIHIOTC.H HOBbIM 513bIKOBbIM cpe�CTBOM, BBe�eHHbIM B 

CTaH�apT ES6 tt: npe�na3HaqeHHbIM �JIH Toro,  �IT06b1 ManttnyJittpoBaTb ctt:MBOJihHhI

MH cTpoKaMH CTaJIO HaMHOro y�o6Hee,  qeM  rrpe)J(�e. TOJJbKO IIO�MaHTe,  CKOJibKO 

pa3 BaM rrpIIXO�IlJIOCb IIHCaTb HeYKJIIO)J(IlH KO�, II0�06HbIH CJie�yIO�eMy: canst  ninj a  �  { 

name :  " Yoshi " , 

act i on :  " subt erfuge " 

} ; 
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Ifacm'b V. IIpwwJ1Ce�tu.fl 

canst  concatMes sage  =  " Name :  "  +  ninj a . name  +  "  " 

+  "Act ion :  "  +  n i n j a . act ion; 

B ,a:aHHOM np11Mepe Ko,a:a co3,a:aeTcJI cttMBOJihHaJI cTpoKa c ,a:ttHaMw1ecKtt BCTaB

JIJieMhIMH ,a:aHHhIMH. Y.To6hI ,a:o6HThCJI 3TOro, npttIIIJIOCh np116erttyrh K rpoM03,11;KHM 

onepau;HJIM  cu;enJieHHJI  ClIMBOJlhHhIX  CTpOK.  Ho  Tenepb  B  3TOM  HeT HHKaKOH  Heo6xo,a:HMOCTH ! HaqttHaJI co cTaH,a:apTa ES6, Toro )Ke caMoro pe3yJihTaTa MO)KHO ,a:o6HThCJI c nOMOIIJ:hIO IIIa6JIOHHhIX JittTepaJioB. B KaqecTBe npttMepa paccMoTpttM KOJJ: ll3 JIHCTHHra A. l . 

n11tcT11tHr A. 1 . Wa6nOHHbte n11tTepanbl 

canst  ninj a  =  { 

name :  " Yoshi " , 

C03AaTb wa6noHHblH 

act i on :  " subt erfuge " 

m1-

repan c noMOlllblO 3HaKOB 

} ; 

o6paTHoro anocrpo<l>a. 

B HMX MOryT COAep>KaTbCR 

canst  concatMes sage 

"Name :  "  +  ninj a .  name  +  "  " 

Bblpa>t<eHMR JavaScript, 3a

+  "Act ion :  "  +  ninj a . act ion; 

Kn10�eHHb1e B CMHTaKCM�e· 

CKYIO KOHCTPYKL\MIO $ { } 

canst  templateMessage 

' Name :  $ { ni nj a . name }  Act ion :  $ { ni nj a . ac t i on ) ' ; assert ( concatMe s s age  ===  t emp l ateMes sage , 

" Our  messages  mat ch " ) ; 

KaK BHJJ:HTe,  B cTatt,a:apT ES6 BBe,a:eH HOBhIH THn CHMBOJihHOH cTpoKH, KOTopaJI o6o3HaqaeTcJI  3HaKaMH  o6paTHoro  anocTpocpa  ( ' )  tt  MO)KeT co,a:ep)KaTh 3anoJIHH

TeJIH, 3aKJI10qaeMhie B cm-rraKc11qecKy10  KOHCTPYKQHIO  $ { } .  B  3THX 3anoJIHHTeJIJIX 

MO)l(HO pa3MeCTHTh JII06oe Bhlp<UKeHHe JavaScript, B TOM qJ1cJie npOCTYJO nepeMeHttyIO, CCbIJII<y Ha CBOHCTBO ofrheKTa  (B ,a:aHHOM npttMepe - ninj a .  action) lI ,11;a)Ke Bhl30B cpyHKQHH. 

Kor,a:a  HHTepnpeTttpyeTcJI  rna6JioHHaJI  cTpoKa,  3anoJIHHTeJitt  3aMeHJIIOTCJI  pe-3YJihTaToM  BhfqttcJieHHJI Bhipa)KeHHJI JavaScript, co,a:ep)l(am:erocJI  B 3THX 3anoJIHH

TeJrnx.  KpoMe  Toro,  IIIa6JioHHhie ;rnTepaJibI  He  orpatt11q11BaIOTCJ1  TOJihKO  o,a:uoi1 

crpoKOH, 06b1qHo 3aKJI10qaeMoi1 B JJ:BOHHhie HJIH o,a:11ttoqHbie KaBbfqK11. Ho HttqTo He MernaeT c,a:eJiaTb HX MHOI'OCTpO'IHb!Mll, KaK IlOKa3aHO B npttMepe KO,a:a 113 JIHCTHHra A.2. 

n11tcT11tHr A.2. MHorocTpO'IHble wa6nOHHble n11tTepanb1 

canst  name  =  "Yosh i " ,  action 

" subt erfuge " ; 

canst  mul t i l ineSt r ing 

' Name :  $ { name } 

Wa6noHHble nMrepanbl He orpaHH�MsaiorcR 

Yoshi :  $ { ac t i o n } ' ; 

OAMHO�HblMH crpoKaMH 

A Teneph, noCJie KpaTKOro BBe,a:eHHJI B rna6JIOHHbie JittTepaJihI,  nepei1,a:eM K pac

CMOTpeHHIO ,a:eCTPYKTYPHPOBaHHJI - em:e OJJ:HOI'O cpe,a:CTBa,  IlOJIBHBillerocJI B CTaH

,a:apTe ES6. 
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AecrpyKrypMpoeaHMe 

,ll;ecTpyKrypttpoBaHHe  no3BOJUieT  6e3  oco6oro Tpy,ll,a  H3BJieI<aTh ,l],aHHbie  H 3  

o6oeKTOB H MaCCHBOB, HCII0Jlb3Y5I ma6JIOHbl, ,ll;onycTHM, HMeeTC.H o6'heKT, CBOHCTBa KOToporo Tpe6yeTC51 rrpttcBOHTb nape rrepeMeHHbIX,  KaK ,ll,eMOHCTp11pyeTC.H B rrpH

Mepe KO,l],a H3 JIHCTHHra A.3. 

m1CTMHr A.3. AeCTPYKTYPlllPOBaH111e o6beKTOB 

const  ninj a  = 

name : " Yoshi " ,   a c t ion :  " s kul k" ,  weapon :  " shuriken" } ; const  nameOld 

ninj a . name ; 

const  a c t i onOld 

ninj a . action; 

I 3Ha�eHHe Ka>t<AOro CBOMCTBa 06beKTa 

const  weaponOld 

ninj a . weapon; 

PaHbWe 

OTAe/l HY>t<HO 

bHOM 

6bl/10 RBHO 

nepeMeHHOM  npMCBOMTb 

:=--1 

const  { name ,  a c t i o n ,   weapon }  =  ninj a ; 

AecrpyKryp11posaH11e o6beKTa no3so11Her 

npMCBOHTb 3Ha�eHl1R cpa3y scex CBOMCTB 

as sert ( name  === " Yosh i " ,  " Ou r   ninj a  Yoshi " ) ; 06beKTa OAH011MeHHb1M nepeMeHH1>1M 

a s sert ( ac t ion 

" s kul k " ,  " is  s ku l k i ng " ) ; 

a s sert ( we apon  ===  " shuri ken " ,   " w i t h   a  shur i ken " ) ; const  { name :  myName ,  act i on :   myAct ion,  weapon :  myWeapon } 

ninj a ; 

np11 Heo6XOA11MOCTl1 MO>t<HO 

a s sert ( myName  === " Yoshi " ,   " Our  ninj a  Yoshi " ) ; RBHO yKa3aTb HMeHa nepeMeHa s sert ( myAct ion 

" s kul k" ,  " i s   s ku l king" ) ; 

HblX, KOTOpblM np11csa11sa10TCR 

a s sert ( myWeapon 

" shur i ke n " ,  " w i t h   a  shuri ken" ) ; 3Ha�eHHR CBOMCTB 06beKTa 

KaK  cJie,ll,yeT  H3  JIHCTHHra  A. 3,  ,ll,eCTPYKTYPHPOBaHtte  o6oeKTOB  no3BOJIHeT 

JierKO  H3BJieqb  ,l),aHHhie  H3  o6'heKTa  JIHTepaJia  cpa3y  B  HeCKOJlbKO  rrepeMeHHblX, PaccMoTpHM B KaqecTBe np11Mepa cJie�1011111i1 onepaTop: 

const  { name ,  action,  weapon }  =  ninj a ; 

B 3TOM onepaTope C03,ll,aIOTCH TPH HOBhie rrepeMeHHbie (name , action 11 weapon) , KOTOpbIM npHCBaHBaIOTC.H 3HaqeHH.H CBOHCTB o6'beKTa, yKa3aHHOro B npaBOH qacTH 

,ll,aHHoro orrepaTopa. 2ho CBOMCTBa ninj a . name, ninj a . action H ninj a . weapon COOTBeTCTBeHHO. 

EcJIH )l(e Tpe6yeTcH o6o3HaqHTh nepeMeHHhie HHaqe, qeM HMeHaMH CBOMCTB o6'heKTa, 11x MO)l(HO YKa3aTb HBHo, KaK rroKa3aHo B cJie�10111eM onepaTope: const  { name :  myName ,  act i on :  myAc t i on ,   weapon :  myWeapon }  =  ninj a ; B ,ll,aI-IHOM CJIY'lae C03,ll,aJOTCH TPH rrepeMeHHbie, myName, myAct ion H myWeapon, KOTOpbIM npHcBaHBaIOTCH 3Ha'leHHH yKa3aHHblX CBOHCTB o6'beKTa. 

KaK  ynoMHHaJIOCh  pattee,  ,l),ecTpyKrypttpoBaTb MO)l(HO  11  MaccHBhI,  nocKOJihKY 

OHH HBJIHIOTCH oco6bIM BH,ll,OM o6'heKTOB, B Ka'leCTBe npttMepa paccMoTpHM KO,ll, 113 

JIHCTHHra A.4, 
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n1t1cntHr A.4. AeCTPYKTYP"1POBaH"1e MaCC"1BOB 

const  n i n j a s   =  [ " Yoshi " ,   " Kuma " ,  " Hattori " ] ; 3Ha'!eHl1A 3neMeHTOB 

const  [ fi rstNinj a ,   secondN i nj a ,   t h i rdNinj a ]   =  ninj as ; Macc11ea no nopAAKY 

np11cea11eaiorcA yKa3aHassert ( fi rstNin j a   ===  " Yosh i " ,   " Yoshi  is  our  f i r s t HblM nepeMeHHblM 

assert ( secondNinj a  ===  " Kuma " ,   " Kuma  the  se cond  one " ) ; assert ( t hi rdN i nj a  === "Hattori " ,   "And  Hattorithe  third" ) ; HeKoropb1e MeMeHTbl Macc1rna 

const  [ ,   ,  t h i rd ]   =  ninj as ;  ..,.._.-/ MOryT 6blTb ony111eHbl assert ( th i rd  === " Ha t t or i " ,  "We  can  s kip  i t ems " ) ; Ocraew11ecA MeMeHTbl Macrnea Moryr 

const  [ f i rs t ,   . . .  rema i n i ng ]   =  ninj a s ; 

6blTb 3acl>11Kc11poeaHbl OTAenbHO 

assert ( f i rs t   === "Yoshi " ,   " Yoshi  i s   again  our  f i r s t   n i n j a " ) ; assert ( rema i ning . length  ===  2 ,   "There  are  t wo  rema ining  ninj as " ) ; assert ( rema i ning [ O ]  

" Kuma " ,   " Kuma  i s   the  f i r s t   rema in ing  ninj a " ) ; assert ( rema i ning [ l ]   === "Hattor i " ,   " Hattori  the  second  rema i n i ng  ninj a " ) ; 

.ll,ecTpyKryp11posam1e  MaCCMBOB  HeCKOJlbKO  OTJIM'IaeTOI  OT  l(eCTpyKryp11posa

HMH  o6neKTOB,  rnaBHhIM  o6pa30M,  CMHTaKCM"'-leCKM.  B  3TOM  cJiyqae  nepeMeHHhie 3aKJIIO'IalOTC51 B KBal(paTHhie, a He B qmrypttble CK06KH, KaK npH l(eCTPYK1J'pMposa

HHM o6'heKTOB.  TipttMepoM TOMY CJIY)KHT npHBel(eHHa51 HH)Ke crp01<a KOl(a, I'l(e HM51 

nepsoro HMHl-1:351  (Yoshi )  np11csa11saeTC5l rrepeMem-1oil  f i r s tNinj a ,  HM51 BToporo HMHlJ:3H (Kuma) - nepeMeHHoil s e condNinj a ,  a HMJI TpeThero HMHl(3JI (Hat tori) -

nepeMeHHOH thirdNi n j  a. 

const  [ fi r stNinj a ,   secondN i nj a ,   t h i rdNinj a ]   =  ninj as ; KpoMe  Toro,  l(eCTPYKTYPMPOBaHHe MaccHBOB l(onycKaeT HeCKOJihKO 6oJiee  pacurnpettHoe  MCIIOJih30BaHHe. TaK, ecJIM Tpe6yeTcJI nponycTHTh HeKoTopbie ::iJieMeH

ThI  MaCCMBa,  MO)KHO  onycTMTh  HMeHa  COOTBeTCTBYIOillMX  nepeMeHHbIX,  coxpaHHB 

B TO )Ke speMJI 3aIIHTble, KaK noKa3aHO B CJiel(yIOUJ,eH CTpOKe KOl(a,  rl(e  HMeHa l-J:Byx nepBbIX HHHl(3JI HI'HOpttpy10TCJI, a HMH TpeTbero HHHl(3H (Hattori) npHcBaHBaeTC.ll rrepeMeHHOH thi rd: 

const  [ ,   ,  t h i rd )   =  ninj as ; 

I1MeeTCH TaIOKe B03MO)KHOCTb H3BJieqb H3 MaCCHBa TOJlbKO onpel(eJieHI-Ibie 3Jie

MeHThl, npHCBOHB ocTasumecJI HOBOMY Maccttsy: 

const  [ fi rst ,  . . .  rema i n i n g ]   =  ninj as ; 

B  l(aHHOH  CTpOKe  KOl(a  3HaqeHHe  nepsoro  3JieMeHTa  MaCCHBa  (HM.ll  HHHl(3.ll Yoshi)  npHcBaHBaeTCH  nepeMeHHOH  f i r s t ,  a  HMeHa OCTaJihHbIX  HHHl(3.ll  (Kuma H  Hattori)  npttcBaHBaIOTCJI  HOBOMY MaccHBY remai ning. KaK BHlJ:HTe,  B l(aHHOM 

cJiyqae ocrasurnecH ::iJieMeJ-IThI  MaccHBa o6o3Haqa10TC.ll TaKHM )Ke o6pa30M, KaI< 11 

oCTaBumecJI napaMeTpbI cpyttKQHH (c noMOillhIO orrepaQHH  . . .  ). 

YcoeepweHcTeoeaHHb1e nMTepanb1 o6beKTOB 

K 'lHCJIY HaH60Jiee npttMeqaTeJibHhIX oco6eHHOCTdi JavaScript OTHOCHTC.ll npo

CTOTa C03l(aHH.ll o6'heKTOB c IlOMOillhlO HX JlHTepaJIOB . .ll,ocraTO'IHO orrpel(eJIHTh napy 
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CBOHCTB, 3aKJIIO'IHB HX B qrnrypHbie CK06KH,  H HOBhlH 06beKT 6y,D,eT C03,D,aH. B CTaH

,D,apTe ES6 CHHTaKcHc JIHTepaJJoB ofrheKTOB 6hIJJ HeCKOJihKO pacurnpeH. 06paTHMCJI K KOimpeTHOMY npHMepy. ,ll.orrycTHM, Tpe6yeTC51 C03,D,aTb 06beKT ninj a H Ha3Ha•IHTh 

,ll,JIH  Hero  CBOHCTBO,  HM.fl  KOTOporo ,ll,HHaMH'IeCKH  Bhl'IHCJI5leTC51,  HCXOM  H3  3Haqe

HH51 nepeMeHHOH B Te�eti o6JiaCTH BH,ll,HMOCTH,  a TaJOKe  MeTO,ll, noJiyqeHH51 TeKym:ero 3Ha'leHH51 ,D,aHHoro cnoiicTBa,  KaK 1.i;eM0Hcrp11pyeTCJI B Ko;.i;e  H3 JIHCTHHra A.5. 

J1111cT111Hr A.5. YcoeepweHcTeoeaHHb1e m1Tepanb1 o6beKToe 

� 

const  name  =  " Yoshi " ; 

C03A3Tb CBOHcreo c raKHM >Ke 11MeHeM, KaK M Y  

const  o ldNinj a  =  { 

nepeMeHHOH B TeKy114eH 06nacrM_BHAMMOCTM, � 

name :  name , 

np11ceo111b eMy 3Ha4eH11e AaHHOM nepeMeHHOM 

getName :  func t i on ( )  {  � 

return  t h i s . name ; 

OnpeAenMTb MeTOA Anll 06beKra 

} ; 

C03A3Tb CBOHCTBO, MMR Koroporo Bb14MCnlleTCR AHHaM114ecK11 

o ldN inj a [ " o l d "   +  name )  = 

a s sert ( o ldNinj a . name  === "Yoshi " ,   " Yoshi  her e " ) ; a s sert ( t ypeof  o ldN inj a . getName  === " funct i on " ,  "with  a  method " ) ; a s se r t ( " o ldYo shi "   i n   o ldN inj a ,   " and  a  dynami c  proper t y " } ; Ll CoKpa114eHHblH c11HraKc11c np11cea11eaH11R ceoiicrey 

const  newNinj a  = 

3Ha4eHMR nepeMeHHOH c raKMM >Ke HMeHeM 

name , 

::-i 

get Name ( )  { 

CoKpa114eHHblM CHHTaKCHC onpeAeneHl1ll MeTOAa, He rpe6yio11411H 

return  t h i s  . name ; 

yKa3blBaTb ABOeT04Me 11 Knl04esoe cnoso function. Kpyrnb1e 

} , 

CK06KH nocne HMeHl1 o603Ha'lalOT MeTOA 

[ " new"  +  name ) :  t rue  •---�  Bbl4HCnReMoe HMR CBOHCTBa 

} ; 

a s sert { newNinj a . name  === " Yoshi " ,   " Yoshi  he re,  again" } ; a s s ert ( t ypeof  newNi nj a . getName  === " funct i on " ,   "with  a  method " ) ; a s s e rt ( " newYoshi "  i n   newNinj a ,   " and  a  dynamic  p ropert y " ) ; Ctta'!aJJa  B  ,1.1aHHOM  rrpHMepe  Ko,1.1a co3,D,aeTc.H  o6beKT  o l dNinj a  c  HCITOJih30Ba

HHeM  CTaporo  CHHTaKCHCa JIHTepaJJOB 06beKTOB, I<OTOpbrH 6hIJI ,ll,O  BBe,11,eHHH CTaH

,11,apTa ES6: 

const  name =  " Yoshi " ; 

const  o ldNi nj a  =  { 

name :  name , 

getName :  funct ion ( }  { 

ret urn  t h i s . name ; 

} ; 

o ldN inj a [ " o l d "   +  name )  = t rue ; 

A ,11,aJJee ncnoJih3)'eTC.H c11HTa1<c11c JIHTepaJJoB ofrheI<TOB, yconepmeHCTBOBaHJihIH 

n  cTaH,llapTe  ES6. ToT )Ke caMhIH  pe3YJihTaT  ,11,ocT11raeTor  6oJiee rrpocThIM  11 .HCHhIM 

crroco6oM: 
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const  newNinj a  =  { 

name , 

getName ( )  { 

return  th i s . name ; 

} , 

[ " new"  +  name ] :  t rue 

} ; 

Ha aToM  3aBeprnaeTc.H  paccM0TpeH11e  HOBhIX  B<l)l{HhIX .H3hIKOBhIX cpe,i:i;CTB,  no

.HBHBIIIHXC.H B cTaH,i:i;apTe  ES6. 





IlpUJloJ1Ceuue E 

Cpeacmea mecmupoeauUJL 

u omJLaiJx;u 

B  3TOM  npMno>KeHML'I ... 

•  I1Hc'rp�eaTaJibH:b1e cpe.n:cTBa 

Ko.n:a Ha JavaScript 

•  -MeTofi;HKM  <I:>opr;utpo8aHM:5r TCCTOB 

•  Co3)l,aHlie H:a6opa TCCTOB 

•  Oo3�p Han6o;ree ynoTpe6HTeJihHbIX cpe.n: TeCTHposaHmI 

B  3TOM  np1rnmKeHHH  npe.n:cTaBJICHbI  OCHOBHhIC  MeTO)l,HKH,  npttMeH.HeMhie  JJ;JI.H 

OTJia,11;KH H TeCTttpoBaHH.H Be6-npHJIO)J(eHHH, pa3pa6aThIBaeMhIX Ha cTopoHe KJIHeH

Ta.  Be,a;h ecJIH He npoTeCTHpoBaTh npHKJia,Zl;HOH KO)l,, TO KaK Y3HaTh,  qTo OH pa6oTaeT Ha,nJie)J(aIQHM o6pa3oM? TecTHpoBaHHe npe.n:ocTaBJI.HeT cpe.n:cTBa, no3BOJI.HIOIQHe y6e,nHThCJI,  qTo npHKJia,nHott KO)l, He npocTo pa6oTaeT, a pa6oTaeT  npa8U.l/,'b1W. 

KpoMe Toro,  Ha,Zl;C)J(HaJI  MeTO)l,HKa TCCTHpoBaHml  Tpe6yeTC51  )l,JIJI  ecezo KO)l,a,  HO 

OHa  oco6eHHO  B3)J(Ha  B  TCX  cJiyqa.Hx,  KOr)l,a  BHeIIIHHe  cpaKTOpbI  MOryT  OKa3bIBaTb BJIH.HHHC  Ha  BbIIlOJIHeHHC  KOJJ;a,  a  HMeHHO  c  ma'/CoU  cttrya�Hett  HaM  npHXO)l,HTC.H 

CTaJIKHBaTbCJI rrpH  pa3pa60TKe Kpocc-6pay3epHbIX Be6-npHJIO)J(eHHH Ha JavaScript. 

11  )l,CJIO  He  TOJibKO  B  TOM,  'ITO  Ha,Zl;  O,ll;HOH  KO,ll;OBOH 6a30H  0)1,HOBpeMeHHO  MO)l{CT 

pa6oTaTh HeCKOJibKO pa3pa60FIHKOB, B pe3yJibTaTe qero o6pa3yIOTC51 pa3opBaHHbIC 

qacTH  nporpaMMHoro  HHTepcpeiica  API  (;no  THmfqHhie  TPY.ll:HOCTH,  c  KOTOpbIMH 

rrpHXO)l,HTCH  HMCTb .n:eJIO  BCeM  nporpaMMHCTaM) ,  HO H  B  TOM,  'ITO  pa3pa6aTbIBae

MhIH KO)l, npttXO)l,HTCJI npoBep.HTh Ha COBMeCTHMOCTb co BCCMH IIOMep)l{HBaeMh!Mlf 6paY3epaMH. 

B aTOM npHJIO)J(eHttH paccMaTpttBaIOTCJI HHCTpfMeHTaJihHhIC cpe.n:cTBa H MeTo,a;tt

Ktt OTJia)l,KH Ko.n:aJavaScript, cpopMttpoBaHtt.H TeCTOB Ha OCHOBaHttH pe3yJibTaTOB OT-
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Jia,IJ:Kl1 11 IIOCTpoeHl1H TeCTOBblX Ha6opoB ,IJ:JIH Ha,n:e:arnoro  BbIIIOJIHeHl1R 3Tl1X TeCTOB. 

I-lTaK,  rrpttCT)'IIHM. 

M Hc1pyMeHTanbHb1e cpeACTBa AnS1 paapa6oTK"1 

"1 01naAK"1 ee6- np1,1no>KeH1r1i1 

)loJiroe  BpeMR  pa3pa6oTKe  Be6-rrp11JIO)l(eH11i1:  H a  JavaScript  He,n:oCTaBaJIO  aJie

MeHTapHott  11H<PpaCTPYKTJ'Pbl  OTJia,IJ:KH.  E,n:HHCTBeHI-IblH  cnoco6  OTJia,IJ:HTb  KO,IJ:  Ha JavaScript cocTORJI B TOM, qTo6hr B HY)l(HbIX MecTax nporpaMMhI pacrroJIO)l(l1Th onepaTophr  alert MR H3Bern;eHHR 0 3HaqeHHl1 rrpoBepReMoro Bblp(l)l<eHHH B KO,IJ:e,  KO

TOpblH Be,n:eT ce6H cTpaHHO. HeTpy,n:Ho ,n:ora,n:aThC51, qTo TaKott cnoco6 cyrn;ecTBem-ro 3aTpy,n:HReT OTJia,IJ:KY - Bl1,IJ: ,n:eRTeJibHOCTH,  KOTOpblH  Bp.H;J, Jill  MO)l(HO  Ha3BaTb 3aHH

MaTeJibHbIM. 

CTpaB,n:a,  B  2007  ro.n:y  6brJio  pa3pa6oTaHO  pacumpeHtte  Firebug  ,n:;rn  6pay3epa Firefox. Pacurnpem110 Firebug np11Ha,n:Jielli:11T oco6oe MecTo B cep.n:IJ.ax MHor11x pa3pa60Tq11KOB Be6-np11JIO)l(eHHH, IIOCKOJlbKY HMeHHO OHO  CTaJIO rrepBblM 11HCTPYMeH

TaJihHblM  cpe,n:CTBOM,  npe,n:ocTaBJIRIDIIJ,MM  rroqTM TaKoe )l(e y.n:o6CTBO  OTJia,IJ:KM,  KaK 

11  B coBpeMeHHhIX HHTerpttpoBaHHhIX cpe,n:ax pa3pa60TKM Bpo,n:e Visual  Studio 11JI11 

Eclipse.  KpoMe Toro,  pacnmpeH11e Firebug no6y,n:ttJIO  K  pa3pa60TKe  aHaJioruqHhIX 

HHCTpyMeHTaJihHhIX  cpe,n:cTB MH Bcex ocHOBHhIX  6paY3epoB:  Fl 2  Developer Tools (B  coCTaBe  6pay3epoB  Internet  Explorer  11  Microsoft  Edge ) ,  WebKit  Inspector  (B 

cocTaBe 6pay3epa Safari) ,  Firefox Developer Tools  (B cocTaBe 6pay3epa  Firefox) ,  a TaIOKe Chrome DevTools  (B cocTaBe 6paY3epoB Chrome H Opera) .  PaccM0Tp11M aT11 

HHCTPYMeHTaJihHhre cpe,n:cTBa 6oJiee no,n:po6Ho. 

Firebug 

Firebug KaK nepBoe H3 coBpeMCHHhIX HHCTPYMCHTaJihHhIX cpe,n:cTB OTJia,IJ:KH Be6-np11Jiolli:eH11i1: ,n:ocTynHo TOJibKO MR rrOJih30BaTeJieti: 6pay3epa Firefox,  ecJIH Halli:aTb 

<PYHKIJ,HOHaJibHYJO KJJaBmuy <Fl2> HJil1 lll;eJIKttyTh rrpaBOH KHOIIKOH MbllllH B JJID60M 

MecTe cTpaHHIJ.hI H Bb16paTh KoMaH.n:y Inspect Element with Firebug (ll1HcneKT111posarb 3IleMeHT c nOMOLl.\blO Firebug) H3 KOHTeKcTHoro MeHID. Pacrnttpe1me Firebug MO)l(HO 

ycTaHOBHTh, nepett,n:H B Firefox Ha Be6-CTpaHHIJ.Y no a,n:pecy https : I I get firebug . 

com/ H CJJe.n:yR npttBe,n:eHHhIM Ha Hett HHCTPYKIJ.HRM  (p11c.  I>. l ) . 

B  pacrnttpeHHH  Firebug  rrpe,n:ocTaBJJRIDTCR  ycoBeprneHCTBOBaHHbie  <PYHKIJ.Ho

HaJihHhie B03MO)l(HOCTH,  a HeKOTOpbie 113  HHX  Boo6rn;e CTaJIH rrepBblMH  B  o6JracTl1 

OTJJa,IJ:KH  Be6-npttJIO)l(eHHi1:.  c 11X IIOMOllJ.hIO MO)l(HO,  HanpttMep,  6e3  oco6oro  Tpy.n:a 11ccJie,n:oBaTh  TeKyrn;ee  cocTORH11e  Mo,n:eJJH  DOM,  nepeH:,n:a  Ha  BKJia,n:Ky  HTML  (cM. 

pttc. I>. I ,  BBepxy) H BbIIIOJJHl1B Ha KOHCOJIH crreIJ,HaJlbHblH KO.ll,JavaScript B KOHTCKCTe Teeyrn;eH: CTpaHHIJ,bl (CM. pttc. I>. I ,  81W3Y) ; OTJia,n:MTb CBOH K0,'1; Ha JavaScript, nepett,n:R 

Ha BKJJa,n:Ky Script (Cl.\eHap111i;:, ) ,  11 ,n:alli:e npocJJe.ll,11Tb B3al1Mo,n:ei1cTBH.H no ceT11,  nepei1:.n;a Ha BKJJa,n:Ky Net (Cerb) . 
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Firefox Developer Tools 

floM11Mo pacurnpeH11.H Firebug,  noJih30BaTeJrnM Firefox Jl:OCTynHhI 1rncTpyMeH

TaJihHhie cpeJl:CTBa Firefox Developer Tools. Kai< noKa3aHo Ha p11c. E.2, BHenm:e aT11 

m-1cTpyMeHTaJibHh1e  cpeJl:CTBa  pa3pa60TK11  se6-np11JIO)l<eH11i1  B  Firefox  O'leHh  rroxmK11  Ha pacu.mpemie  Firebug  (nOMl1MO He3Ha'll1TeJibHbIX OTJil1'll1H B  KOMI10HOB

Ke 11 Ha3Bamrnx BI<Jia,11;oK; 1-1anpuMep ,  BKJia).(Ka HTML 113 Firebug nepe11MeHosa1-1a B 

Inspector a Firefox Developer Tools). 

l11-1cTpyMeHTaJihHhie  cpeJl:CTBa  pa3pa6oTKl1  se6-np11JIO)l(eH11i1  B  Firefox  C03).(a

HhI  pa3pa6oT�Im<aMM  113  KOMIIaHMM Mozilla,  KOTOpbie  BbirO)_(HO  BOCIIOJib30BaJil1Cb TecHo:H CB.H3hIO 3THx cpeJl:CTB c 6paY3epoM Firefox,  Jl:OIIOJIHMB 11x p.HJl:OM noJie3HhIX 

B03MO)l(ttocTe:H. TaK,  Ha  BKJia).(Ke  Performance  ( npocpalilnep)  ).(aeTrn  no).(po6ttoe npeJl:CTaBJiei-rne o  npo113BOJl:HTeJibHOCTM  se6-np11JIO)l(eHHH.  KpoMe  Toro,  11ttcTpy

MeHTaJihHh1e cpeJl:CTBa  pa3pa6oTKM ae6-np11Jio)l(ett11:H B  Firefox C03Jl:aHhI c yqeToM 

coapeMeHHhIX Tpe6oaa1-111i1, npeJl:n.HBJI.HeMhIX K se6.  Hanp11Mep,  OHH  n0Mep)l(11Ba

IOT pe)l(HM a;..1;anT11attoro ae6-Jl:tt3a:H1-1a (Responsive Design) ,  a KoTopoM MO)l(HO 11ccJie).(0BaTh  BI-Iell.IHHH BHJl: Be6-npHJIO)l(eHHH Ha 3Kpa1-1ax ycTpottCTB,  HMeIOlI..(HX pa3-HbIH  pa3Mep,  'ITO  oqeI-Jb Ba)l(HO,  IIOCKOJihKY cospeMeHHbie  IIOJib30BaTeJIH o6pau.i:a

IOTC.H l( se6-npHJIO)l(eHl1.HM He TOJibKO co CBOHX fIK, HO H3 M0611JibHbIX, IIJiaHll.IeTHbIX 

ycrpo:Hcrn 11 ,ZJ;aJKe TeJieBtt3opoB. 

OmaAlffb KOA 

MccneAOBaTb cereeb1e 

JavaScript 

B3aHMOAeHCTBHll 

<  >  );: 

Cons ... 

HTML � 

body 

'  html 

Style • 

Computed 

Layout 

Events 

""' 

j �  < ! DOCTYPE  html> 

� 

This  element  hao;  no  style  rule5.  You  can create a  rule fat 

<head> 

it. 

<meta  charset=" ut.f-8 "> 

<title> Ninja </title> 

T  <script> 

console. log ( " Hello  World" ) ; 

</script> 

</head> 

Y  <hodv> 

log ( "Hello  from 

BbmonHHTb cne1.111anbHb1i'i KOA 

Teicyu.iee cocro11H11e 

AononH11renbHb1e 

JavaScript Ha KOHCOnH 

MOAenH DOM 

CBOHCTBa y3nOB 

PHc.  6.1. Pacw111 peH 111e  Firefox, AOcrynHoe ronbKO s 6 pay3epe Firefox, crano nepBblM cospe

MeH HblM litHCTpyMeHTanbHblM cpeACTBOM MR OTnaAKlll se6-np111no>1<eH11t� 
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npoCMOTpeTb 

HccneAoBaTb 

reicy11tee COCTO!IHl1e  0Tn8Al1Tb KOA 

HaMep11rb npo11a cereeoe 

PeJK11M aAanr11e-

MOAen11 DOM 

JavaScript 

BOA11renbHOCTb 

B3a11MOAeiAcre11e  Horo ee6-A11aaiAHa 

\ 

I 

; 

�  0 

J  Style 

0 

@�  []  t9  X I  

ti 

S-earch  :;c6pts  1WP} 

l  < !DOCTYPE  html> 

2  <html> 

3 

c-fiead> 

<rr.eta  cr.2• i;et=11ut f-8"> 

<tl t te>Ninja</t1t le> 

<sc ript> 

console • . n:.:;( 11Hello  World" } ; 

</script> 

g 

</head> 

10 

<body> 

0 

{}  ' �  

11 

e  Net 

css 

$ 

JS 

e Security 

.�:  Logging 

t1I  Server 

Clear 

f;iter Oli\pu;: 

The  Web  Console  logging  AP!  (console. log,  console. info, console.warn,  console.error)  has  been 

·  disabled  by  a  script  on  this  page. 

(  console. log("Hello  from  Firefox  Developer  Tools"ll 

\ 

BblnOnHl1Tb cne1.111anbHblH KOA JavaScript Ha KOHCOnl1 

P11c. 6.2. V1HcrpyMeHTallbHb1e c pep,crsa pa3pa60TK11 se6-np11no>1<eH11i1, scrpoeHHble s Firefox, npep,ocrasm:uor raK11e >t<e c pep,crsa ornap,Kl-1, KaK 11 s Firebug, 11  Koe-Yro  eU\e F1 2 Developer Tools 

Ec;rn: BhI noJih3yeTecb 6pay3epoM Internet Explorer (IE) ,  BaM,  BepmnHo, 6y�eT 

nptt5ITHO Y3HaTb,  'ITO  OH  tt ero  HacJie�HHK, 6paY3ep Microsoft  Edge, npe�ocTaBJrn

IOT CBOH HHCTpyMeHTaJibHhie cpe�CTBa pa3pa60TKH Be6-npttJIO)l{eHHH, Ha3hIBaeMbie F l 2  Developer Tools. (.lt;ora�ai1:Tecb, KaKYIO KJiaBmny CJie�eT Ha)l{aTh, qTo6hI BKJIIOqaTb H BbIKJiroqaTh ttx.) :3Ttt HHCTpyMeHTaJihHbie cpe�CTBa npttBe�eHbI Ha pttc. E.3. 

I1  B  3TOM  CJIY'Iae  o6pamaeT Ha  ce651  BHHMaHtte  CXO�CTBO  HHCTpyMeHTaJibHbIX 

cpe�CTB Fl 2 Developer Tools H Firefox Developer Tools H He3Ha q1ueJibHhie OTJittqi-rn B o6o3HaqeHH5IX Ha3BaHtti1: BKJIMOK. KpoMe Toro, HHCTPYMeHTaJihHhre cpe�CTBa F l  2 

Developer Tools no3BOJI5IIOT ttccJie�oBaTb TeKym:ee  cocT051Htte  MO�eJitt  DOM  (cM. 

BKJIMKY DOM  Explorer (npoBOAH111K DOM) Ha pttc. E.3) ,  BhmoJIHRTh cneQttaJihHhri1 

Ko�J avaScri pt Ha KOHCOJIH, OTJia)l{ttBaTh CBOH KO� Ha JavaScript (Ha BKJia�Ke Debugger (OrnaA4111K)) ,  aHaJIH3ttpOBaTb ceTeBoi1 TpacpttK  (Ha BKJIMKe Network  (CeTb)) ,  pa6oTaTh  B  pe)l{ttMe  ManTttBHoro  Be6-�113ai1:Ha  (Ha  BKJia�Ke  UI  Responsiveness (3Mym:u-1111s:1)), a TaK)l{e aHaJIH3ttpoBaTb npOI13BO�HTeJihHOCTb H  pacxo� onepaTHB

HOH naM5ITH ( Ha BKJIMKe Profiler and  Memory (npo1113BOA111TenbHOCTb)) . 
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(onwle 

Debugger 

Network • •' 

Perfom1'lnce 

Memory 

";: 

!El  ?  i5l  X 

Find (Ctr! •fl 

A  <html> 

Styles 

Computed 

layout 

Events 

Changes 

<head><lhead> 

"'  <body> 

• lnline style  { 

a: 

<hl>Greeting</hl> 

l 

<tbaoy> 

</htrnl> 

I J 

_ _ ____ 

Pi.tc. 6.3.  lilHcrpyMeHrallbHbte cpeACTBa F12 Developer Tools, BKllt0YaeMb1e 111  BblK/110YaeMb1e Ha

>KarneM <l>YHKL\1'10Ha/lbHOH K/la s111 w 111 <Fl2>, AOCTynHbl B 6pay3epax Internet Explorer 111  Edge WebKit Inspector 

Ec;m  Bbl  pa6oTaeTe  Ha  rrnaT<popMe  Mac  OS  X,  TO  MmKeTe  nocnoJib30BaTbCJI HHCTpyMeHTaJihHhIM  cpe,ncTBOM  WebKit  Inspector,  npe,nocTas;rneMbIM  s  6pay3epe Safari  (p11c.  E.4). I1 XOTJI WebKit Inspector s  Safari  HeCKOJibKO OTJmqaeTcJI  CBOHM 

noJJb30BaTeJibCKHM  HHTepcpeikoM  OT  F l 2  Developer  Tools HJJH attai10n1qHbIX  HHcTpyMeHTaJibHbIX  cpe,ncTB  B  Firefox,  MO)l{HO  He  COMHeBaTbCJI,  qTo  Bee  OCHOBHbie B03MO)l{HOCTH MJI OTJJa,nKH npe,nocTanmnoTCJI 11 s WebKit Inspector . 

Web lnspector - 127.0.0.1 - demo.html 

[J 1  

O:··  St!dfCh 

Active 

Focus 

Hover 

Visited 

I>  <head> ... </head> 

1>  <body> .. .</body> 

(l3J  html - Style Attribute 

</html> 

Media: ali 

!JA html - User Agent Stylesheet 

dis play :  block; 

+  \3  1ilw St)''�s 

Pi.tc.  6.4.  lilHcrpyMeHTallbHOe cpeACTBO WebKit Inspector, AOCTynHoe B 6pay3epe Safari 
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Chrome DevTools 

I1 B 3aBeprne1-rne KpaTKOro o63opa HHCTpyMeHTaJibHbTX cpe.n:cTB wrn pa3pa60TKH 

H OTJia,a;KH Be6-npttJIO)l(etttti1: ynoMJrn:eM Chrome DevTools - caMoe nepe.n:oBoe B Ha

CTORlll,ee  BpeM5T  HHCTpyMeHTaJlbHOe  cpe.n:cTBO  B  .n:aHHOH  06;1aCTH,  OTJI11qarolll,eec51 

tteMaJihIM KOJTH�1ecTBOM HOBrnecTB.  KaK noKa3atto Ha pttc. I>.5, ero octtoBttoH: no11b-30BaTeJTbCKHi1 HHTepcpeH:c H 4>YHKUHOHaJibHble B03MO)Kl-IOCTH npaI<TH'leCKH TaKHe 

)l(e, KaK H y  OCTaJibHbIX HHCTpfMeHTaJibHbIX cpe.n:crn .n:aHHOH KaTeroptttt. 

'  Ci<  6J 

Elements 

Console 

Sources 

Network 

Timeline 

Profiles  Resources  Security  » 

x 

•mmml·�'llElEZmEmm•'  Styles  computed  Event Listeners  DOM Breakpoints  Properties 

" #shadow-root  ( open ) 

�nw: 

1 hov  •>  . els  + , I 

•  head> 

e lement . style  { 

<meta  cha rset-·· utf-8''., 

<.t it le�Ninj 

it le> 

<s c r ipt..,. 

! html  { 

user  agent  stylesheet i 

console. log ( "Hello 

display:  block; 

I 

World" l ; 

< / s c ript" 

_J 

P111c.  6.5.  li1HcrpyMeHra11bHOe cpeACTBO Chrome DevTools, AOCrynHoe B 6pay3epax Chrome 1-1 Opera Pa.n:tt cornacoBaHHOCTH no.n:a•1tt MaTep11a;ra npH no.n:roTOBKe mvuocrpauuH: I< .n:att

HOH  KHHre  6bIJIO  ttcnoJTb30BaHo  HHCTpyMeHTaJibHOe cpe.n:cTBO  Chrome  DevTools. 

Ho, KaK 6y.n:eT no1<a3aHo .n:a;ree, 6oJThllIHHCTBO HHCTpyMeHTaJThI-IhIX cpe.n:cTB MR pa3-pa6onm H OTJTa,[�KH se6-npHJIO)l(efIHH npe.n:ocraBJT5TIOT aHaJIOI'H'IHbie 4>YI-IKUHOHaJib

Hbie  B03MO)l(I-10CTH.  I1  eCJIH  B  0).(1-JOM  H3  HHX  II05TBJI5TIOTC5T  KaKHe-TO  HOBbie  4>YHK

UHOHaJibHbie B03M0)1(H0CTH,  TO  BCKope  HX He.n:ocraTOK BOCIIOJIH5TeTC5T H  B .n:pyrHX 

HHCTpyMeHTaJibHbIX cpe.n:cTBax .n:aI-IHOH  KaTeropttH.  TioaTOMY Bbl  BOJTbHbI  fIOJib30-BaTbC5T TeM.H  HHCTpyMeHTaJibHblMH cpe.n:cTBaM.H,  KOTOpbie  npe.n:ocTaBJT5IIOTC5T  B  H36paHHOM BaM.H 6pay3epe. 

TiocJTe  6er.noro  pacCMOTpeHH5T  OCHOBHbIX  HHCTpyMeHTaJibHblX  cpe.n:cTB  pa3pa60TKH Be6-rrpHJio>KeHHH, nepeH:.n:eM K HeKOTOpbIM MeTO).(HKaM OTJia).(KH Ko.n:a Ha JavaScript. 

OrnaAKa KOAa Ha JavaScript 

Tiptt  pa3pa6on<e  nporpaMMHoro o6ecrre<JeHH5l  HeMaJIM .n:oJTR  BpeMetttt  y.n:eJIReTCH ycTpatteHHIO .n:oca).(HbIX rrporpaMMI-lbIX orntt601<.  I1 XOT5T 3TO  3aH5TTHe m-1or.n:a MO)l(eT UOKa3aTbC5T 3aI-IHMaTeJibHblM  no.11:061-10  pacKpbITHIO TaHHbl  B .n:eTeKTHBHOH 

HCTOpHtt,  KaK rrpaBHJTO, Tpe6yeTC5T  KaK  MO)l(l-10 CI<Opee .n:o6ttTbC5T, �1T06bI rrpmwa.n:

HOH KOJJ; pa6oTaJI npaBHJibI-IO H 6e3ourn6o�rno. 

B  rrpouecce OTJTa).(KH KO).(a Ha .JavaScript rrpttMCH5TIOT ).(BC OCHOBI-Ible  MCTO).(.HKH, nepe<J.HCJieHHbIC HH)l(C . 

•  IlpoTOKOJIHpoBaHHe - BblBO).( HI-IcpopMaUHH 0 TOM, �ITO npoHCXO).(HT B KO).(e nptt ero Bl>IrIOJTI-IeI-IHH. 
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•  To'IKH ocTaHOBa  - II03BOJUIIOT speMeirno  np11ocTI!HasmrnaTh  BhIIIOJIHeH11e KO,a;a H aJ-IaJIH3HpOBaTb TeKyu�ee COCT051HHe npHJJO)l{eHH51. 

06e  3TH  MeTO,[J;HKH  OTJia,[J;KH  KO,a;a ,a;aIOT  B03MO)l{H0CTb  HaHTH  OTBeT  Ha  CJie,a;y10-lll,HH  Ba)l{HbJ{;'I  Bonpoc:  'ITO  npottCXO;J;HT  B  KO,a;e?  XOT.H  Ka)l{,[J;a51  113  HHX  1103BOJI51eT 

B3rJI51HYTh Ha OTJiaJKHBaeMhIH 1<0,a; no,a; pa3HhIM yrnoM 3peHH51. PaccMoTpttM cHa'Ia.na npoTOKOJIHposaHHe. 

npoTOKOnMp083HMe 

OnepaTopb1  npom(J}(OJtupoaanUJl CJIY)KaT M51 BhIBo,a;a coo6lll,eHHH, He npen51TCTBY51 

06b1qH0My xo,a;y  BhIIIOJIHeHH51 nporpaMMhI.  BB0,11;51 onepaTopb1 npoT0KoJI11poBaHH5l B  HCXO,[J;HbIH  K0,11;  (HanpttMep,  Bbl3bIBa.H  MeT0,11;  consol e . log ( )  ), Mbl  MO)l{eM  npo

CMOTpeTb coo6u�eHM.51,  BbIBO,[J;HMbie Ha KOHCOJib 6paY3epa. TaK, ec;rn Tpe6yerrn Bbl-51CHl1Tb 3Ha'Ie1-rne nepeMeHHOH x  B onpe,a;eJieHHhie MOMeHTbl BbIIIOJIHeHM.51 nporpaM

Mbl, ,a;;rn aToro ,[J;OCTaTO'IHO Han11caTb K0,11;, aHaJIOrH'IHbIH npttBe,a;eHHOMY B npttMepe 113 JIHCTHHra E. 1 . 

n1t1cntHr 6 . 1 . npoTOKOnP.1pOB3HP.1e 3Ha�eH"1SI nepeMeHHOM x B pa3Hble MOMeHTbl BblnOnHeHP.1SI nporpaMMbl 

< ! DOCTYPE  html> 

1 :   <html> 

2 :  

<head> 

3 :  

< t i t l e>Logging< / t i t l e > 

4 :  

<script> 

5 :  

var  x  =  2 1 3 ; 

6 :  

console . log ( " The  value  o f   x i s :   " ,   x ) ; 7 :  

8 :  

x  =  " H e l l o   "  +  "World " ; 

9 :  

console . l og ( " The  value  o f   x i s  now : " ,   x ) ; 1 0 :  

</ script> 

1 1 : 

< / head> 

1 2 : 

<body>< /body> 

1 3 :   < / html> 

Pe3yJibTaT  BbIIIOJIHeHttJI  ;i;attHoro  Ko,a;a  B  6pay3epe  Chrome,  r,a;e  aKTHBM.3ttpo

BaH  pe)l{ttM  pa6oTbI  KOHCOJIH JavaScript,  np11Be,a;e1-1  Ha  pttc.  E.6.  KaK  BM.;J;ttTe,  npo

TOIWJittpyeMbre  coo6lll,eHIU:I  BbIB0,11;51TC51  6pay3epoM  Henocpe,a;CTBeHHO  Ha  KOHCOJib JavaScript,  r,a;e  oTo6pa)l{aeTc51  KaK  npoToKo;mpyeMoe  coo6meHtte,  TaK  H  crpoKa KO,a;a,  B KOTopoM:  OHO  npoTOKOJIHpyeTC51. 

8TO  ;J;OBOJibHO  npocroH  npttMep  npoTOKOJIHpoBaHH51 3Ha'IeHH.H  nepeMeHHOH  B 

pa3Hbie  MOMeHTbl  BblllOJIHeHM.51  nporpaMMbl.  Ho B  �eJIOM  c  IIOMOlll,blO  npoTOKOJIHpoBaHH51 MO)l{HO ttcc;re,a;oBaTh pa3JIWIHbie cTop01-1b1 BhIIIOJIHHeMhIX npm10)1{ett11M:, B 

TOM �mcJie BbIIIOJIHeHHe BaJKHbIX <f>YHK�HH, 113MeHeHHe Ba)l{HbIX CBOHCTB o6'beKTOB 

HJIH Hacryn;1eHHe KOHKpeTHbIX co6bITHH. 

ITpoT0KoJI11poBaH11e,  6e3ycJIOBHO,  oqeHb  y,a;o6Ho  ;J;JI51  npocMoTpa  cocTOJIHH51 

KO,a;a nptt  ero  BbIIIOJIHeHHH,  HO HHOr,a;a  Tpe6yeTC51 OCTaHOBHTb BbIIIOJIHeHM.e  npo-
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rpaMMbl H npoaHCUIH3HpOBaTb ee COCTO.HHHe. I1MeHHO �JUI 3TOH u;eJIH H CJIY.IKaT TOq

KH OCTaHOBa. 

nepeHTM Ha 

Oro6paJKeHMe KMeHK <l>aHna K CTPOKK KOAa, 

BKllBAKY Console 

e KoropoM npoMaeeAeHo nporoKonMpoeaHMe 

Elements 

Console 

Sources 

Network 

Timeline 

Profiles 

» 

�  )j'  top 

T 

f'A Preserve log 

Navi  ated  to  htt  : 

127 . 0 . 0 . 1 : 63613  listin  -B. 1 . html 

The  value  of  x  i s : 

213 

The  value  of  x  i s   now:  Hello  Wo rld 

Live  reload  enable d . 

PeaynbT3T BbtnOnHeHKll CTPOKK KOAa 

PeaynbTaT BbtnOnHeHKll CTPOKK KOAa 

console . log { " The  value  of  x  is : "  , x)  ; console . log { "The  value  of  x  is  now : " ,  x) ; PMC. Ei.6.  npoTOKOl1"1pOBaH"1e Aaer  B03MO>KHOCTb B"1AeTb COCTORH"1e BblnO/lHReMOrO  KOAa.  B AaH

HOM c11y4ae 3Ha4eH"1e  213  nepeMeHHOH x  BblBOA"1TCR  B  crpoKe  KOAa  6,  a  ee  3Ha4eH"1e  "Hello World" - B crpoKe KOAa 9 1-13 111-1CT1-1Hra 6.1. Bo scex 1-1HcrpyMeHra11bHblX cpeACTBax Af1R pa3pa6orK1-1 

1-1 oT11aAK"1 se6-np1-1110>1<eH1-1H, BK/ll04aR 1-1 noKa3aHHoe 3Aecb cpeACTBO Chrome DevTools, Af1R u,eneH 

nporoK0111-1posaH1-1R npeAocras11ReTCR BK/laAKa Console (KoHC011b) TO'fKM OCTaHOBa 

T()'t(,'KU  ocmauoBa He TaK npocThI,  KaK onepaTopbI  npoTOKOJI11posaHH.H,  HO  OHH 

�aJOT 3aMeTHOe npeHM�eCTBO - OHH II03BOJI51JOT OCTaHaBJIHBaTb BhIIIOJIHeHHe nporpaMMhl HJIH cu;ettapH.H,  a 3aO�HO H  pa6ory 6paY3epa,  B  KOHKpeTHOll  CTpoKe KO�a. 

3TO �aeT B03MO./KHOCTh TmaTeJihHO  npoaHaJIH3HpoBaTb COCT051HHe  BCex nepeMeH

HhIX  B  KO�e  B  TO�IKe OCTaHOBa.  ,LJ;onycTHM,  HMeeTC51 CTpaHHu;a,  Ha KOTOpott BhIBO

�HTC.H  np11BeTCTBHe ,ll;Jl.H  H3BeCTHhIX HHH�3.H  ( BhI�eJieHO  IIOJiy:>KHpHblM  B  npHMepe KOt�a 113 JIHCTlrnra B.2). 

nr.-tcntHr 6.2. npoCTasl CTpaHr.-t�a C npr.-t80TCTB"1RM"1 H"1HA3R 

< ! DOCTYPE  html> 

<html > 

<head> 

<tit l e >Ninj a  gree t i ng < / t i t l e > 

< s cr ipt > 

funct ion  l ogGreet ing ( name )  { 

conso l e . log ( " Greet ings  t o   t he  great  " + name ) ; var  ninj a  =  "Hattori  Hanzo " ; 

CrpoKa, rAe rpe6yercR 

logGreeting (ninja) ; 

OCTaHOBHTb BblnOnHeHHe KOAa 

< / s cript> 
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< / head> 

<body> 

< /body> 

< /html > 

,z::i:onycn1M, ToqKa  ocTaHoBa ycTaHaBmrnaeTca  cpe,11;cTBaMH  Chrome  DevTools  B 

BhIJ];eJieHHOH UOJIY)I<HpHbIM CTpOKe KO,ll;a H3 JIHCTHHra E.2, r,11;e BhI3bIBaeTC51 <PYHKUH51 

l ogGree t ing ( ) .  tl:Jia  aToro ,11;ocTaToqHo  nepettTH  cHaqaJia  Ha  B1ma,11;Ky  Debugger H  rn;eJIKttyTh  Ha HOMepe ,11;aHHOH CTpOKH KO,ll;a,  a  3aTeM  o6HOBHTh CTpaHHUy,  qT06bI BhmOJIHHTh  ,11;aHHhltt  Ko,11;.  0TJia,ll;qHK  ocTaHOBHT  BhIIlOJIHeHHe  KO,ll;a  Ha YKa3aHHOtt cTpoKe H  noKa)l(eT pe3yJihTaT,  npHBe,11;eHHhIH Ha pHc. E.7. 

1 .  noKa3aTb TeKYlL\Hiil KOA Ha ee6-crpaH1-11.1e 

Elements  : Cons�le 

Sources 

Timelin� 

Protil�s  - Resources  Security  Audits  » 

x 

Sou...  Con. 

Snl... 

• 

IE  ttst1ng-B.2.html  x 

II> ,  '-"  t  ? 

Async 

,. LI top 

l  <html> 

Pause On caught Exceptions 

2 

<head> 

YO 127.0.0.1:63613 

<title:>Ninja  greeting</tit le> 

• menuba r :   BarProp 

f,; listing-B.2.html 

<sc ript> 

J1- move8y:  function moveBy( )  

function  logGreeting( name) {  

.,. moveTo :  function  moveTo () 

• 0 (no domain) 

console. log ("Greetings  to  thi:. 

name :   '"' 

:;;  "Hattori 

· 

</Scrip > 

</head> 

onabort:  11u"L l 

<body> 

onanimat ionend:  null 

< ! -- fodP  : n i PrtPrl  hv  l 1 vP-c;;Prvpr  ., 

onanimat 1oniteration:  null 

Line 9, Column 7 

onanimat ionstart :  nvl l 


2. C03AaTb TO'ltcy OCTaHoea, 

3.  KaK ronbKO crpaH1-11.1a aarpy3MT·  4. TetcylL\ee COCTOSIHHe lL\enKHYB Ha HOMepe CTPOKl-1 

CSI, BblOOnHeHHe KOAa OCTaHO· 

np1-1noJKeHMS1 (3Ha'le· 

BMTCSI B yKa3aHHOM TO'IKe, rAe 

HHe "Hattori Hanzo" 

6yAeT BblAeneHa BblOOnHSleMaSI 

nepeMeHHOM ninja) 

Aanee CTPOKa KOAa 

PMC. 6.7. KaK TOJlbKO T04Ka OCTaHOBa 6yp,er yCTaHOBJleHa Ha HY>KHOi:i CTPOKe KOP,a ( W,el14KOM 

Ha  ee  HOMepe),  a  CTpaH lllL\a 3arpy>1<eHa  "111"1  o6HOBJleHa,  6pay3ep OCTaHOBl-IT BblnOJ1HeH1-1e KOp,a JavaScript nepep, TeM, KaK Bbln011H"1Tb yKa3aH HYIO CTPOKY Kop,a. 3TO p,aCT B03MO>KHOCTb HecnewHo 1-1crnep,osarb reKyw,ee cocTOHHi.le n p1-1110>1<eHHH Ha naHe111-1 cnpaea. 

Ha natteJIH  cnpana  (cM. pttc.  E.7) oTo6pa)l(aeTca TeKYrn;ee cocT051HHe npHJIO)l(e

HHa,  B  KOTOpOM  Bh!IlOJIH51eTOI  OTJia)l(HBaeMhIH  K0,11;,  BKJIIoqaa  3HaqeHHe  "Hattori H an z o "  nepeMeHHOtt ninj a. 0TJia,ll;qHK npeKparn;acr pa6ory nporpaMMhI nepe,11; BhInoJIHeHHeM TOH cTpoKH Ko,11;a, r,11;e ycTaHOBJieHa TOqKa ocTaHOBa. B ,11;aHHOM np11Mepe 3TO CTpoKa KO,ll;a, r,11;e npe,ll;CTOHT Bbl3BaTb <J>yHKUHIO  logGreeting ( ) . 

3aXOA B <l>YHK'-'MIO 

EcJIH  HaM  HY)l(HO  BhrnBHTh onm6KY B  <J>yHKUMH  l ogGreet ing ( ) ,  TO  MO)l(HO  3aiimu B ary <J>yttKUHJO H  nocMoTpeTb,  qTo  )Ke  B Hett npottcxo,11;HT.  KaK TOJihKO BhIIlOJI

HeHHe  KOJ];a  OCTaHOBHTC51  Ha onepaTope  Bhl30Ba <PYHKl_�MH  logGreeting ( ) '  T.e.  B 

YKa3aHHOtt pa Hee TOqKe ocTattona, MO)l(HO 11.\eJII<HYTh Ha KHOnKe Step I nto (3attTH B) , 
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qa,cm'b V. llpU!toJICC1i'Ufl 

o6o3HatiaeMOH CTpeo1KOH H TO'IKOH B 60JibIIIHHCTBe OTJia,LJ,'IHKOB, HJIH Ha,)l(aTh cpyHK

QHOHaJihHYIO KJiaB11my <Fl l >. B HTOre OTJia,LJ,tIHK BblilOJIHHT KO,LJ, BilJIOTb ,LJ,O nepBOH 

CTpOKH KO/(a B Te;1e cpyHKQHH logGreeting ( ) , KaK noKa3aHO Ha p11c. E.8. 

3Ha'leHl1!1 nepeMeHHblX  CreK Bbl3oeoe, rAe orMe'laerc11 

Ecn11 111enKHYTb Ha KHOnKe Step 

raKJKe oro6pa>Ka10TCS1 

Hawe reKy111ee nono>KeH11e 

Into, KOA 6yAeT BbmonHeH ennorb 

np!!MO 8 crpoKe 

e rene cl>YHK1.t1111 logGreeting ( )   AO nepeoi.1 crpoK11 e rene cl>YHK1.t1111 

I 

t;\.CD 

.. . 

/_t ,, ,, 

Elements 

Console 

Sources 

Network 

Timeline 

Profiles 

__ 

UB  listing-B.2.html  x 

�  CD 

Async 

1  <html> 

Pause On Caught Exceptions 

2 

<head> 

3 

<tit le>Nin j a   g reeting</tit le> 

-.  Call Stack 

4 

<sc ript> 

. 

listing-B.2.htm\:6 

"Hattori 

S 

funct ion  lo  Greetin 

name 

logGreeting 

= 

console. to  ( "Greetin  s  to  the  great  ", 

(anonymous funct1on) 

listing-B.2.html:9 

7 

8 

var  ninja 

..  Scope 

=  " Ha ttori  Han t o" ; 

� 

logG reet ing ( ninj a l ; 

.  • Local 

10 

</s c ript> 

name :  "Hattori  Hanzo" 

11 

</head> 

12 

<body> 

1>  thi s :   Window 

13 

1>  Global 

Window ' 

14 

</body> 

l�  </html> 

""  Breakpoints 

16 

11.1 listlng-B.2.html:9 

logGreeting ( n inj a ) ; 

{}  Line 6, Column 9 

•  DOM Breakpoints 

CrpoKa,  B KOTOpoi.1 BbmOnHeH11e 

TeKY11111e 3Ha'leH1111 

Cn11coK aKTl1BHblX 

KOAa OCTaHOeneHO B HaCTOSll1\11M 

noKanbHblX nepeMeHHblX 

TO'leK OCTaHoea 

MOMeHT 

PHC.  6.8. 3a�Al'I B ¢YHKU,1'1!0, MO>l<HO nocMOTpeTb HOBOe COCTOl'IHl'1e KOAa, B KOTOPOM BblnO/lHl'leTCl'I 

¢YHKLJ,1'1i:t, a raK>1<e  1-1ccfleAOBarb reKyw,ee cocroi:t H1-1e creKa  Bbl30BOB (Call Stack) 1-1 3Ha4eHl'1i:t llO

Ka/lbHblX nepeMeHHblX 

06pan1Te  BHHMam1e  Ha TO,  'ITO  BHeIIIHHH  BH,LJ,  Chrome  DevTools  HeCKOJibKO 

H3MeHHJIC5l no cpaBHeHHIO c TeM, 'ITO noKa3aHo Ha p11c.  E.7, 'IT06b1 ,LJ,aTh B03MmK

HOCTh  HCCJie,LJ,OBaTb  COCT05lHHe  npHJIO)KeHH5l,  B  KOTOPOM  BblilOJIH5leTC5l  cpyHKQH5l l ogGree t i ng ( ) . Tenepb MO:arno, Hanp11Mep, 6e3 Tpy,LJ,a npoaHaJIH3HpoBaTh JIOKaJib

Hhie  nepeMeHHbie cpyHKQHH  logGreeting ( )  H  Bhl5lCHHTh,  'ITO  nepeMeHHa51  name rrp1rn11MaeT 3HatieHHe  " Ha t t o r i  Han z o "   (3HatieHH5l nepeMeHHbIX Ta10Ke  OTo6pa

)KaIOTC5l cnpaBa B cTpoKe Ko,a;a) .  06paTHTe Tal()Ke BHHMaH11e Ha naHeJih Call Stack ( CTeK BhI30BOB)  cnpaBa BBepxy,  r,a;e yKa3bIBaeTc5l Hame noJI0Me1-rne B HacT05lID:HH 

MOMCHT B TeJie cpyHKQHH l ogGre e t i ng ( ) , Bbl3bJBaeMOH ll3 rno6aJibHOro KO,LJ,a. 

06XOA  H  BblXOA  H3 ct>YHKLlHH 

noM1'1MO KOMaHAbl Step Into, MO>l<HO BOCnO/lb30BaTbCl'I KOMaHAaMH Step Over (War c o6xoAOM) 11  Step Out (War c BblXOAOM). B 4acrnocrn, KoMaHAa Step Over sbino/l

Hfler KOA nocrp04HO. EC/11'1 KOA B Bbl nO/l Hl'leMOH crpoKe COAep>1<1'1T Bbl30B ¢YH KU,HH, TO 

OT/laA41'1K o6XOA1'1T Te/lo  ¢YH KU,1'11'1  (caMa  ¢yH KU,Hl'I  6yAeT BblnO/lHflTbCl'I,  HO  o6pa6or-41'1K H e  BOHAeT s ee KOA). 
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Ec1111  me  Bbtn011HeH11e  <j>yH Ku,1111  ocra Hos11eHo,  ro,  w,e11 KHYB  Ha  KHOnKe  Step Out, MOmHO Bbtn0/1H l1Tb KOA AO KOHU,a <j>yH KU,1111, 11  OT!1aA4 11K CHOBa ocraHOBl1T Bbtn0/1 He

H l1e nporpaMMbl cpa3y me  nocne BblXOAa  113 <j>yHKu,1111. 

TO'fK� OCTaHOBa no ycnOBMIO 

CTaHJ.J.apTHhie TO'IKl1 ocraHOBa BhIHYJKJ.J.aIOT OTJia,ll.'IHK ocTaHaBJIHBaTh BhIIlOJIHe

HHe rrporpaMMbl BC51Kl1H pa3, KOr,ll.a OH ,/J;OCTHraeT KOHI<peTHOH TO'IKH B nporpaMMe. 

Ho m-10r,r�a TaKM OTJia,ll.Ka npeBpamaeTOI B CJIHilIKOM yroMHTeJihHOe 3aH51THe. B Kaqecrse  rrp11Mepa paCCMOTp11M KO,ll.  113 Jil1CTl1Hra o.3. 

n111cntHr 6.3. noAClfeT HlllHA3H Iii TOlfKlll OCTaHOBa no ycnOBllllO 

< ! DOCTYPE  html> 

<html> 

<head> 

< s cript> 

for ( var  i  =  0;  i  <  1 0 0 ;   i++) { 

J 'lro, ecnM rpe6yercA MccneAOBaTb 

COCTOAHMe npMnO>KeHMll npM 

noAc�ere SO·ro HMHA3A? Hy>KHO 

nM Anll 3TOro TOMHTenbHO >KAaTb 

console . log ( " Ninj a s :   " +  i ) ; 

nOAC�eTa nepBblX 49 HMHA311? 

< / script> 

< / head> 

<body> 

< /body> 

< / html> 

.l(onycTl1M, Tpe6yeTC51 rrpoaHaJil1311poBaTb COCT051Hl1e np11JIO)l(eHl151 np11 110,ll.C'le

Te 50-ro Hl1H/�351. HacKOJihKO yroM11TeJibI-IhIM OKaMeTC51 nepe6op nepsbIX 49 Hl1HJ.J.351, 

'IT06hI ,ll.OCTWlb 11MeHHO Toro,  KTO Tpe6yeTc51? 

11  Tyr HaM  np11XO,ll.51T Ha IlOMomb TO'IKl1  OCTaHoBa no  ycJIOBl1IO!  B  OTJil1'111e  OT 

TpaJ.J.11U.110HHbIX  TO'leK  OCTaHOBa,  KOTOpbie  npepbIBaIOT  BhIIlOJIHeH11e  KO,ll.a  BC51Kl1H  pa3,  KOI',ll.a  6yJ.J.eT  ,ll.OCTl1rHyra  CTpoKa,  r,ll.e  OHl1 ycTaHOBJieHhl,  moit1C'U ocmmwBa no ycJW8'U10 BhIHYJK,ll.aIOT OTJia,ll.'111K npephrnaTh BhlllOJIHeH11e  KO,ll.a  TOJihKO  B  TOM  CJIYqae,  ecJI11  yJ.J.OBJieTsop51eTc51 ycJioB11e  B  BhipaMeH1111,  CB513aHHOM  c  3Tl1Ml1  TO'IKaM11 

ocraHOBa.  lIT06hI ycTaHOBl1Th TO'IKY OCTaHOBa rro ycJIOBl1IO, ,ll.OCTaTO'IHO meJIKHyrb rrpasoii.  KHOHKOH  Mhillll1  Ha HOMepe HY)l(HOH  cTpoK11  KOJ.J.a  11  Bb16paTh  KOMatt.zzy Add ( BBeCT11)  113  KOHTeKCTHOrO  MeHIO  ( Ha  p11c.  o.9 IlOKa3aHO,  KaK 3TO  ,ll.eJiaeTC51  B 6pay3epe  Chrome). 

EcJil1  c  TO'IKOH  OCTaHoBa  rro  ycJIOBl1IO  CB513aHO  BblpaJKeH11e  i  ==  4 9 ,  OTJia,l.J.•Im< ocTaHOBl1T BhIIlOJIHeHHe  KOJ.J.a TOJihKO  B TOM cJiyqae,  ecJI11  6yJ.J.eT YJ.J.OBJieTBopetto yc-1roB11e, 3a,ll.aHHOe B BblpaMeHl111.  9TO ,ll.aeT B03MQ)KHOCTh cpa3y )J<e  nepettTl1 K npe,ll.

CTaBJI5110meMy  11HTepec  MOMeHry  BhIIlOJIHeHH.fl  KO,ll.a  B  npHJIQ)KeHl1H,  npette6pera.fl J.J.pyrttMH,  Mettee HHTepecHhlM11 MOMeHTaMl1. 

HTaI<, MhI rroI<a3aJIH ,  1<aK noJih30BaThC51 pa3Jil1'1HhIMH HHCTpYMeHTaJihHhIMl1 cpeJ.J.crnaMH  B  pa3HbIX 6pay3epax ,ll.JI51  OTJia,ll.KH np11K1Ia,ll.HOI'O  KO,ll.a  nyreM npOTOKOJIHpo

BaHl151  11  C  IlOMOmhIO  TO'leI<  OCTaHOBa.  oe3yCJIOBHO,  BCe  3TH  11HCTpyMeHTaJihHbie cpeJ.J.CTBa  c11y)l(aT  OTJil1'1HhIM  IlO,ll.CilOpbeM  B  Bh151BJieHHH  rrporpaMMHhIX  OllIH60K  11 
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qacm'b V IIpuJW:J/CeJl'U.fl 

JJ:OCTHJl<eHHH Jl)"Illlero IIOHHMaHH51 oco6eHHOCTett BbIIlOJIHeHH51 KOHKpeTHOro rrpH

JIO)l{eHH51. Ho IIOMHMO aToro, Tpe6yeTC51 orrpe,n:eJieHHa51 cpe,n:a, r,n:e MOJl<HO 6hIJIO 6b1 

,n:oBOJihHO paHo BhUJBJI51Th rrporpaMMHhie Ollltt:6Ktt:. H TaKyro cpe,n:y MO)l(HO opraHtt:-

30BaTh 6Jiaro,n:ap51 TecTtt:poBattmo. 

-

·-- · 

-------·-

-------------·-· 

L,;  DJ 

Elements 

Console 

Sources 

Network  Timeline 

Profiles 

Resources 

Security 

Audits 

» 

:  X  : 

i 

I 

Sou...  Con...  Sni... 

[]]  listing-B.3.html  >< 

BJ I  11  r.I.  t  t  �  (!) 

•  t:l  top 

, 

1 

·'· 

·  .. , ' 

j  Pause On Caught Exceptions  ' 

... a  127.0.0.1:63613 

I  ; <h;�;;d> 

1 

Ci 

i .. Scope 

listing-B.3.html  , 

4 

<script> 

I  5 

for( var  i  ; 0;  1  <  100;  i++){ 

i 

Not Paused 

.. c, (no domain) 

_______ __ j 

breakpoint  on  line  6  wn l  stop 

if  tnis 

•  Breakpoints 

i 

49 

. 

. 

listing-B.3.html:6 

1 

7 

} 

!  console. log("Ninj as:  "  ... 

!  {}  Line 6, Column 1 

i I> DOM Breakpoints 

PHC.  6.9. lJT06bi ycraHOB"1Tb T04KY OCTaHOBa no VC110B"1IO, AOCTaTOYHO w,ellKHyTb npasoili KHOn

KO� MblW "1  Ha HOMepe HY>KHOili CTPOK"1  KOAa  "1  Bb16paTb KOMaHAY Add  "13  KOHTeKCTHOfO MeHIO. 

06parnre  BH1t1MaH 1t1e, YTO 3rn  T04K"1 ocraHoBa o6o3HaYalOTCR APYrnM u,seroM  - KaK npa01t1110, opaH>t<eBblM 

CoaAaHMe recroe 

H3BecTHhitt aMeptt:KaHCKHtt noaT Po6epT <'I>pocT rmcaJI, qTo ec;rn H3ropo,n:h xopoma, TO H COCei'�H  0Ka)l{YTC51 xopolllHMH. flo aHaJIOrHH c aTHM  B pa3pa60TI<C BC6-rrpHJIQ)KeHHtt  11  mo6oif  0611acTH  nporpaMMHpoBaHH51  Boo6I�e  xopoI11He  TeCThI cnoco6cTBYJOT tta1111caH1110 xopolllero 1<0,11.a.  flo,n:qepKttCM oco6oe 3HaqeHtt:e cJioBa xopoutue.  Be,n:h BIIOJIHe B03MO)l{H0 C03,n:aTb 06m11pHbltt TeCTOBbIH  Ha6op, KOTOpbltt Ha caMOM ,n:eJie HHqeM  He noMoraeT HanHCaHHIO Ka'-IeCTBeHHOro K0,11.a, eCJIH TeCTbl pa3pa6oTaHhI Hey,n:aqHo. 

KaqecTBeHHhie TeCThI 06Jia,n:a10T cJie,n:yio�HMH BWKHhIMH cBottCTBaMH. 

•  IloBTop.seMocTb.  Pe3yJihTaThI  TeCTtt:poBaHH51 ,n:OJI)l{HhI JierKo  BocnpoH3BO

Jl:HThC51. floBTOpHo BbIOOJIH51eMbie TeCTbl ,11.0Jl)l{Hbl Bcer,n:a ,n:aBaTb O):(HH H Te )Ke pe3yJihTaTbI.  ECJrn  pe3yJihTaThI TecT11poBaHtt:5I  tte 110.n..n.a10Tc.H orrpe,n:eJieHHIO, TO KaK OTJIHqtt:Th ,n:ocToBepHbIC pe3yJibTaTbI oT He,n:ocToBepHhrx? KpoMe Toro, JJOBTOp.HeMOCTb TeCTOB rapattTtt:pyeT, qTo OHH He 3aBHC.HT OT TaKHX BHellIHHX 

cpaKTOpOB, KaK Harpy3Ka Ha CCTb HJIH Ufl. 

•  IlpocToTa. TecThI ,n:oJI)l(Hhr 6hITh Hau:eJICHhr Ha '-ITO-HH6y,n:h o,n:tto. flp11 TeCTHpoBaHHH cJie,n:yeT MaKcHMaJihHO yrrpocTHTh HTML-Ko,n:, ero CTHJieBoe ocpopM

JieHHe c HOMO�blO Ta6JIHU: css HJIJtjavaScript-Ko,n:a, HO nptt: :')TOM He ,11.0JI)l(eH 

HapYlllaTb Hcxo,n:Hbitt KOHTPOJihHhrtt rrp11Mep. qeM 60.Jihllle aJieMCHTOB HCKJIIO

'-IaCTC51 H3 TecTa, TeM 601rbrue Bepo.HTHOCTh Toro, qTo Ha KOHTPOJihHhltt npH

Mep 6y,n:eT OKa3hIBaTh BJIH51HHe TOJlhKO KOHI<peTHbltt TeCTtt:pyeMhltt K0,11.. 

•  HeaaBHCHMOCTh.  TecThI  ,11.0JI)l(HhI  BhIIIOJIH.HThC.H  o6oco6JieHHo.  Pe3yJihTaThI BhIIIOJIHeHH51 o,n:i-wro TecTa He ,n:OJIJl<HhI 3amICeTh OT .n.pyroro. TecThI c11e,n:yeT 





IIpuJwJ1Ce'ltue E.  Cpeacmea mecmupoea'ltwt u orrtJtaa'Ku 

495 

pa3)l;eJUITb Ha KaK MO)](HO 6oJJee  MeJJKHe 6JJOKH HJJH M0,11;)1JJH,  qTo IlOMOraeT 

TQqHee orrpe,11;eJJHTb HCTQqHHK rrporpaMMHOH onrn6KH, KOI')l;a OHa B03HHKaeT. 

B QeJJOM TeCTbl MO)](HO pa3)l;eJJHTb Ha )l;Be OCHOBHhie pa3HOBH/J:HOCTH: aeicmt.cmpyKrrtU81-lble KonmpoJt'b'Hibte npuMep'bt H KoncmpyKmueu'bte Konmpo1t'b1i'bte npuMep'bt. 

•  ,ll;eKOHCTPYKTHBHbie KOHTpOJibHhie npHMepbI. Co3)l;aIOTC.H wrn Toro, qTo6bI CBeCTH  cyrn;ecTBYIOII�HH  KO/J:  (rryreM ,11;eKOHCTPYHPOBaHm1)  K OT)l;eJJhHOH npo-6J1eMe,  HCKJIIoqaJI  Bee,  '-ITO  K  Hett He OTHOCHTCJI.  DJJaro,11;apJ1  3TOMY y,11;aeTCJI tJ;OCTHqh  rrepe'-111c11eHHhIX Bhillle cBottcTB TeCTOB.  HaqaB  c  caH:Ta B  QeJJOM 11 

IlOCJJe)l;OBaTeJJbHO  HCKJIIoqaJI JIHlllHIOIO  pa3MeTKy,  CTHJieBoe  ocpopMJJei-me  c IlOMOill;bIO Ta6JJHQ css l1 JavaScript-KO)l;a,  MO)](HO B KOHeqHQM HTore rrpHttTH 

K yMeHhllleHHOMY sapwaHTY KOHTPOJJbHOro npttMepa, Bocnpott3BO/�Jirn;eMy 11c

KOMYIO Ollll16Ky. 

•  KoHcTpfKTHBHhie  KOHTPOJihHhie  npHMepb1.  Ha'-mHaIOTCJI  c  H3BeCTHoro, ynporn;eHHOI'O  rrp11Mepa,  CJIO)J<HOCTb KOToporo Haparn;ttBaeTCJI  ( nyTeM  KOH

CTpyHpoBaHHJI)  ,11;0  Tex  nop,  IlOKa He  6y,11;eT  Bocnpo113Be,11;eHa  HCKOMaJI  nporpaMMHaJI OlllH6Ka. JI:;rn TaKoro Tecn1poBaHHJ1 Tpe6yeTCJI rrapa npocT1>1x Te

CTOBhIX cpattJJOB,  Ha OCHOBaHHH  KOTOpbIX CTPOJITCJI  HOBbie TeCTbl,  a  Ta]()](e crroco6 cpopM11poBaHm1 aTHX TeCTOB !13 q11cT0Boro BapttaHTa rrpoBepReMoro KO)l;a. 

PaccMoTpHM np11Mep KOHCTPYKTHBHoro TecT11poBaHHJI. Co3,11;aH11e ynporn;eHHhIX 

KOHTPOJJbHbIX np11MepoB  B  KoHeqHOM HTore npHBO)l;HT K rroJIBJJeHHIO HecKOJJhKHX 

HTML-cpaH:JJoB, B KOTOphre y)J<e  BKJIIO'-IeHbI MHHHMaJihHbie cpyHKQHOHaJibHhie  B03MO)](HOCTH. Jl:JJJI pa3JJH'-IHOI'O cpyttKQHOHaJibHOI'O Ha3HaqeHHJI Moryr )l;a)](e  HMeTbCJI pa3Hbie HaqanbHhie cpattJJbI: O)l;HH - tJ;JJJI MaH11rryJJ11poBaH11JI MOtJ;eJJhlO DOM ,  ,11;pyroH: 

- )l;JJJI TecT11poBaHHJ1 cpe;:i:cTB Ajax, TpeTHH - MJI aHttMaQHH 11 T.,11;. TaK, B JJHCTttHre n.4 np1rne,11;eH npocTOH KOHTPOJJbHbIH rrp11Mep MO)l;eJJH DOM, l1CllOJJb3YeMbJH )l;JIJI Tecn1poBaH11JI 6116JJHOTeK11 j Query. 

J11.1cn1Hr 6.4. Ynpol14eHHblM KOHTponbHblM np1.1Mep MOAen1.1 DOM AnR TecT1.1posaH111R 

61116n1110TeK111 jQuery 

< s t yl e > 

# t e s t   {  width :  l O Opx ;  height :  l O Opx ;  background :  red;  } 

< / s tyle> 

<div  id=" te s t " >< /div> 

< s c r ipt  s rc= " di st / j query . j s " >< / s cript> 

< s cript> 

$ ( document )  . ready ( funct i on ( )  

$ ( " #t e s t " )  . append ( " t e st " )  ; 

} ) ; 

< / s cript> 

c ,11;pyroH: CTOpOHbI, MO)](HO BOCllOJlb30BaTbCJI rOTOBOH CJIY)K6oH:, npe,11;Ha3HaqeH

HOH )l;JJJI co3;:i:aHHJI npocTbIX KOHTPOJJhHbIX np11Mepos, Hanp11Mep,JSFiddle (http : I I j s fiddle . net / ) ,  Code Pen  (http : I I codepen . i o l )  11JJ11 jS Bin  (http : I / j  sbin . 
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com/ ? html , outpu t ) ,  Bee 3TH CJl)?K6b1 06Jia,a;a10T  cxo,a;HbIMH <):>)'HK�HOHaJibHbIMH 

B03MO)KHOCT.HMH  M.H  co3,a;aH11.H  KOHTPOJibHhIX  rrp11MepoB,  KOTOpbie  cTaHOB.HTC.H 

,a;ocryrrHbIMH  rro  oco6oM)'  URL.  11MeeTc.H  ,JJ;a)Ke  B03MO)KHOCTh  BKJI10qaTb  B  TaKHe rrp11Mepb1 KOTIHH HeKOTOpbIX HaH6oJiee pacrrpocTpaHeHHbIX 6116JIHOTeKJavaScripL 

ITpttMep ceaHca pa6oTbI co C.ll)')K6oH:JSFiddle rrp11Be,a;eH Ha pttc. E . 1 0 , I1oJib30BaThC.H  cJiy)K60H: JSFiddle  (HJIH  aHaJIOrHqHbIMH  HHCTpyMeHTaJibHblMH 

cpe,a;CTBaMH) y,a;o6HO H rrpaKTHqHo, KOr,a;a Tpe6yeTC.H 6bICTpo rrpoBepHTb KaKOH-HH-6y,a;b 3aMbICeJI, rro,a;eJIHThC.H HM c ,a;pyr11MH 11 ,JJ;a)Ke rroJiyqHTb HX OT3bIBbI. K co)KaJie

HHlO,  ,a;JI.H 3TOro TeCTbl rrptt,a;eTC.H 3arryc1<aTh H rrpoBep.HTb HX pe3yJibTaTbl  BpyqHy10. 

3To  BIIOJIHe rrp11eMJieMO, eCJIH TaKHX TeCTOB TOJibKO ,a;Ba,  HO,  KaK rrpaBHJIO, TeCTOB 

,JJ;JI.H  TIIJaTeJibHOH  rrpoBepKH  np11KJia,a;Horo  Ko,a;a  OKa3bIBaeTC.H  HaMHOrO  60JibIIIe. 

11MeHHO  II03TOMY TeCTbl  rrpHXO,JJ;HTCH  aBTOMaTH3HpoBaTb  KaK  MO)KHO  B  6oJibIIJeH 

cTerreHH. BbI.HCHHM, KaK aToro ,11;0611TbC.H Ha rrpaKTHKe. 

8KJ110'llllTb AOnonH1111enbHb1e 

61116n11101eK111 

tCrnate a 

•  ,. 

new l•dd>e ·  JSF  x 

;  +-,. 

C 

, 

_ ·   ·J' 

1 

��"I I  tos //jsf1ddl�.n�t 

/  .-0 

I> Run  cJ Save  �  Tidy  i;J  Collaborate 

Fiddle Meta 

<',;  ,Jy:> 

, (I  

<'•  > 

background-color:  b.ui1.: ; 

l·· ">Hello  World</r > 

color:  whi te; 

height:  1 00px ; 

text-al ign :  center; 

. getElementByld(  h" 

Hello World JS insert 

it('  . _. )( 

"1; I 1  • te"tContent  += 

"';  .ii·•,•:· '  ; 

New a�� A�y�o!J1e�T��1!.:.?ee 

How Your Visitors are Really 

Using Your Site 

\ 

\ 

3Aecb cneAye1 

3AeCb OT06paJKaeTCll 

KOA JavaScript 

KOHe'IHblH peaynbTaT 

P111c. 6.10. C11y>1<6a JSFiddle no3so11ReT recrnposarb s pa3/lH4HblX coYeTaHHRx HTML-pa3Merny, crn11esoe o<f>opM11eH1-1e CSS  1-1 <f> pa rMeHTbl  KO,[\a JavaScript s  "neco4HHU,e",  4T06b1  BblRCH HTb, pa6oraer 111-1  see HMeHHO raK,  KaK 1-1 npe,[\no11ara11ocb 
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OcHOBbl opraHM33L\MM cpeAbl TeCTMpoeaHMSI 

D1aBHoe Ha3Hat.JeHHe cpe,11;b1 Tecn1posatt11.H - ,11;aTb B03MQ)KHOCTh TIOJih30BaTeJIIo pa3pa6aTbIBaTb OT,1];eJibHbie TeCTbl  H  BI<JIIO<IaTb HX B  e,1l;HHblH  TeCTOBbIH Ha6op, 4T06bI 3aTeM MO)l(HO 6bIJIO BbinOJIH.HTb HX B MaCCOBOM nop.H,11;Ke, npe,11;ocTaBHTb e,1];HHbIH 

pecypc,  KOTOpbIM  MO)l(HO 6h1Jl0 6hI  TIOJlb30BaThCH  Jien<O  H  He0,1l;HOKpanm.  l..JTo6hI 

;1yqme  TIOH.HTb  npHHUHTI  ,11;eHCTBH.H  cpe.n.bl  TeCTHpoBaHHJf,  1�e;1ecoo6pa3HO  BbI.HC

HHTb,  KaKHM  o6pa30M  OHa C03,ll;aeTC.H.  KaK  HH  CTpaHHO,  C03,ll;aTb  cpe,11;y  TeCTHpOBa

Hll5I  Ko.n.aJavaScript  coBceM  He Tpy.n,no. 

Ho B CB5I3H c H3JIO)l(eHHhIM Bh1me B03HHKaeT cJie,11;y1om:11i1 Bonpoc: 3a<1eM Boo6m:e co3.l(aBaTb ttoByro cpe.l(y TecTttpoBa1-m10? 1.fam:e scero co3;�aBaTb co6cTBett1-1yro cpe.l(y TeCTttpoBaHH5I  Ha JavaScript  He  Tpe6yeTCJf,  TIOCKOJlbKY pKe  HMeeTC5I  HeMaJIO  Kat.Je

CTBeHHbIX cpe.l( TeCTttpoBaJ-nrn, KaK CTaHer 51CHO  B ,ll;aJlbHeHUieM. Ho B  TO )l(e BpeM.H 

C03,11;a1-rne co6cTBeHHOH cpe,11;bl TeCTHposamrn MQ)KeT TIOCJipI<HTb xopomHM ypoKOM 

.l(Jl5I  nptto6peTeHH.H Heo6xo,1l;HMOI'O OTibITa. 

MeTOA yTeep>KAeHMH 

B  oc1-10By  cpe.l(bI  Mo.n.y11bHoro  TecT11posaHH.H  noJimI<eH  MeTo.n,  yrnep)l(.n,e1-urn , o6hI'IHO Ha3bIBaeMhIH a s sert ( ) . KaI< npaBHJIO, oTOMY MeTo.n.y nepe,11;aeTc5I 31-ta'LfR'/-lue, KOTopoe npe.n,noJIO)l(HTeJibHO ,11,0JI)l(HO  noJiy<IttTbC.H  (T.e. ymoep:J1coe'/-lue)  B pe3yJihTaTe BbI'IHCJieHH.H  Bbipa)l(eHH.H,  a  TaK)l(e  on11catt11e  Ha3Hat.JeHH.H  no,11;06ttoro  yrBep)l(.n.e

HHH.  EcJIH  BbI<IHCJI.HeTOI  JIOI'Ht.JecKoe  3Hal.JeHHe  t rue, TO YTBep)l(.n.en11e  npoxo.n.HT, a  HI-Ia<Ie  ono  ue npoxo.n.11T.  Ilp11  aTOM  BhIBO.lJ:HTC.H  cooTBeTcrnyiom:ee  coo6m:enne c npH3HaKOM npoXO)l(,1];eHH.H HJIH HenpoXO)l(,1);eHH.H yrnep)l(.n.eHH.H. 

IlpocToi1  np11Mep  peaJI113auntt  npm-IQHna yrBep)K,ll;eHH.H  1-iarn51,11;no .n,eM0HcTp11-pyeT01 B Ko.n,e H3 JIHCTHHra E.5. 

JbtCn1Hr 6.5. npoCTOM np111Mep pean1113a4111111 nplllHl..\lllna yTB9P>KA9HlllSI B JavaScript 

< 1 DOCTYPE  html> 

<html> 

<head> 

< t i t le>Test  Sui t e < / t i t l e > 

< s cript> 

funct ion  a s sert ( va l ue ,   des c )  

var  l i   =  do cument . createElement ( " l i " ) ; l i . className  =  value  ?  "pas s "   :  " fai l " ; OnpeAemtrb MeTOA 

l i . appendChi ld ( document . creat eTextNode ( de s c ) ) ; assert ( )  

document . getElementByid ( " result s " )  . appendChild ( l i ) ; window . onload  =  funct ion ( )   { 

I 

as sert ( t rue ,  " The  t e s t   suite  i s   running . " ) ;   BbinonHHTb TeCTb1, Hcnonb3VA a s sert ( fa l s e ,  " Fa i l  1 " ) ; 

yrsep>KAeHHll 

) ; 

< / script > 

<st yle> 
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I 

#  results  l i . pa s s  

color :  gre en;  } 

#  resul t s   l i . fa i l  

color :  red ;  } 

OnpeAe11HTb CTH/114 AJ!ll O�OpMneHMll pe3y/1bT3TOB 

< / style> 

< /head> 

<body> 

<ul  id= " re su lt s " ></ul> 

CoxpaHMTb pe3y11bT3Tbl recrMpoeaHMll 

</body> 

< / html > 

MeTo,11; a s s ert ( )  B ,11;aHHOM np11Mepe Ha y,11;11BJieH11e npocT. B HeM co3,11;aeTcH Ho

BhIM  a;IeMeHT  pa3MeTKl1  < l i >'  co,11;ep:>Kall(l1M on11cai-rne' 3aTeM eMy np11cBa11BaeTCH 

KJiacc p a s s  l1Jll1 fail CTl1JieBoro ocpopMJieHl1Jl B 3aBl1Cl1MOCTl1 OT 3HaqeHl1Jl napaMe

Tpa yrnep)l{,11;eHl1Jl (value) l1 ,[l;aJiee HOBhIM  aJieMeHT ,11;06aBJIJieTCH K CTil1CI<y aJieMeH

TOB B TeJie ,[l;OKyMeHTa. 

TecTOBhIM  Ha6op  COCTOl1T  113  ,11;Byx  rrpocTei1nrnx  TeCTOB.  0,11;11H  113  HHX  Bcer,11;a rrpoi1,11;eT, a ,11;pyroi1 H11Kor,11;a He rrpoi1,11;eT, KaK rroKa3aHo HH)l{e. 

a s sert ( t rue ,  "The  t e s t   suite  i s   runn ing . " ) ;  / /   npoAneT  ecerna a s sert ( fa l s e ,   " Fa i l ! " ) ;  / /   HMKorna  He  npoAneT 

IlpaBHJia CTHJieBOrO ocpopMJieHHH MH KJiaCCOB pass l1 fail HarJIH,[l;HO TIOKa3hIBa

IOT rrpoXO)l{,[l;eHHe HJIH HerrpoxmK,11;em1e TeCTOB COOTBeTCTBYIOll(HM U:BeTOM. B KHHre TaK)l{e l1CilOJih3yeTCH cpynKU:HH  report ( )  '  KOTOpaH o6JierqaeT BhIB0,11;  coo6IQeHHM 

Ha aKpaH. :3ry cpyHKU:HIO MO)l{HO JierKO C03,[l;aTh Ha OCHOBe cpyHKU:HH a s sert ( )  KaK 

IlOKa3aHO Hl1)l{e: 

funct i on  report ( t ext ) 

a s sert ( true,  text ) ; 

Pe3yJihTaT BhIITOJIHeHHH paccMaTpttBaeMoro 3,11;ech TeCTOBoro Ha6opa B 6pay3epe Chrome rrpHBe,[l;eH Ha pttc.  n. 1 1  . 

• 

'  ['.) Test Suite 

x 

Josip  ' 

i 

_/ 

+

!--- C 

�-- ----=-� 

I 

I 

i  •  The test suite is running. 

I 

I 

• 

Failt 

I I I 

PMC.  6.11.  Pe3yJlbTaT  BblnOJlHeH lllH  nepBoro  COCTaBJleHHOro HaMlll TeCTOBOrO H a6opa 

A Terreph, co3,11;aB co6cTBeHttyio aJieMeHTaPHYIO cpe� Tecni:poBaHHH, rrepei1,11;eM 

K rrpe,11;cTaBJieHHIO 6oJiee COBeprneHHbIX H lllHpOKO ,11;ocryrrHbIX cpe,11; TeCTHpOBaHHJI. 
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CoeeT 

Ecnt.1 AnFI Tecrn posaHt.1R Tpe6yeTCR 6onee n pocrne cpeACTBO,  socnonb3yi1Tecb BCTpoe H H bl M  MeTOAOM con sole . assert ( ) ,  KaK noKa3aHo Ha  pt.1c.  Ei.12. 

YreepJKAeH111e npoxOAlllTj 

Ha KOHCOnb Hlll'fero He BblBOAlllTCll 

�  6J  Elements  Console  Sources  Network  Timeline  Profiles  Resources  Security  Audits  Adblock Pius 

[]!]  code-fragment1.html  x 

!8J  I I  

J 

Pause On caught Exceptions 

2  <html> 

3 

<head> 

• Watch 

+  � 

·l 

<meta  charset="utf-8"> 

5 

<t t l :;.< t t l > 

er  �  <: · a  i · m .P> 

6 

<script> 

" r r�_,_. 1 

,je . t e:  1 ( o 

7 

console.assert  true  "This  assertion  asses" ) ·  

6 

console.assert t��! 

T  Call Stack 

t,,.._:I.�.!�.-�---5�.U�P.!'._�!�i.-��'.: L L  0 

9 

</scri  t> 

{}  Line 4, Column 27 

•  Scope 

:  Console  Network conditions  Search 

�  '\J  !Op 

.,.  C Preserve Jog 

0  ,. Assertion  failed:  This  asse rtion  fails 

code-'f 

html : 8 

html: 39 

YreepJKAeH111e He npoxoA111r; 

Ha KOHCOnb BblBOAlllTCll coo6�eH111e 

P111c.  6.12. ,lJ,nR  oneparn BHOro TecrnposaHIMl n p1•1KllaAHOro  KOAa  MO>KHO  BOcnO/lb30BaTb0l BCTpoeHHblM MeTOAOM console . as sert ( ) . 3TOT MeTOA BblBOAl-!T Ha KOHCO/lb coo6w,eH1-1e TO/lbKO B TOM C/ly4ae, ecn1-1 3aAaHHOe B HeM yTBep>KAeH1-1e He npoXOAHT. 

Ha1r16onee pacnpocrpaHeHHble cpeAbl 

TeCTMpoeaHMSI 

Cpe,a:a Teen1p0Bamu1 ,a:oJDKtta eJipKHTb octtoBorroJiara10�e.H  qacTbIO  rrpou:ecca pa3pa60TKH, Il03TOM)' oqeHb B<DKHO Bb16paTb TaK)'IO epe.a:y TeeTHpoBaHHJI, KOTOpa.51 

JIYqme  Beero  rro,a:xo,a:HT  wrn  Bamero  eTH.Jrn:  rrporpaMMHpoBamrn  H  KO.lJ:OBOH  6a3bI. 

Cpe,a:a Tecn1poBaHHJI Ko,a:a HajavaSeript JJ:Om1rna e.ll)')l{HTb e,a:HHCTBeHHOH u:eJIH: oTo6p<DKaTh  pe3yJibTaTbI  BbIIlOJIHeHHJI TeeTOB,  <IT06bI yrrpocTHTb OT,a:eJieI-me  TeeTOB, KOTOpbie ycrremHO rrpomJIH, OT Tex,  'ITO He rrpomJIH. j(JIJI ,a:oeTH)l{eHHJI 3TOH u:eJIH 

see qTo OT Hae Tpe6yeTeJI -eo3,a:aTb TeeTbI Ji opraHH30BaTb HX B KOJIJieKQHH, Ha3bI

BaeMbie mecmoe'bt.MU  1ia6ofJaMU.  Bee oeTaJibHOe 6epeT Ha ce6JI cpe,a:a TecTttpoBaHHJI. 

Cyrn;eeTByeT u:eJihIH pH.a; eBoHeTB, KOTOpbIMH ,a:oJDKHa o6Jia,a:aTb no,a:xo,a:JI�a.51 epe

,a:a MO.ll:)'JlbHOro  TeeTHpoBaHHJI,  HaHHCaHHa.51  na JavaSeript.  K  HX qJiC.ll)' OTHOCJITeJI eJie.a:yio�He. 

•  I1MHTaQHJI IIOBe,a:emrn 6paY3epa  ( ero peaKU:HH Ha ,a:eHCTBHJI  MblllibIO,  H<DKa

THJI KJiaBHllI Ji T . .lJ:.) . 
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•  YrrpaBJ1em1e TecTaM11 B ,a;mumrosoM pe)K11Me  (np11ocTaHoBKa 11  so306ttos11e-H11e TeCTOB). 

•  Yrrpas11ett11e ac11ttxpoHHhIM11 TecTaM11 rro 11cTe'leH1111 speMeIUI O)lm,a;aHl15I. 

•  <l>11Jib1'Palll15l TeCTOB MJI 11X BbIIlOJIHeHl15I. 

PaccM0Tp11M BKpaT11e QUnit 11Jasmine - ,a;se caMhie pacrrpocTpatteHHbie cpe,a;hl MO,ll;)'JlbHOro TecT11posaHl1JI. 

QUnit 

QUnit - 3TO cpe,a;a MO,ll;)'JlbHOro TecT11posaHl1JI, rrepsoHa"IaJibHO C03,ll;aHHa5I ,ll;JIJI TecT11posamrn  61161rnoTeK11 jQuery.  Ho  c  Tex  nop  ee  cp)'HK11110HaJibHhie  B03MO)K

Hocn1 3Ha'lHTeJibHO  pacUI11pHJil1Cb,  H Tenepb  OHa  JIBJIJieTCJI  aBTOHOMHOH  cpe,a;oi1 

MO,ll;YJibHoro TecT11posa1-rn5I.  Cpe,a;a QUnit c11y)K11T,  rnaBHbIM o6pa30M ,  B  Ka'leCTBe rrpocToro peUieHl1JI 3a,a;aq11 MO,ll;)'JibHOro TeCTHpoBaHl1JI, npe,a;ocTaBJIJIH Ml1Hl1MaJJb

HbIH 11 npocToi1 B yrroTpe6Jiett1111 11HTepcpeik APL 

H11)Ke nepe1:JHCJieHhI OTJIH'lHTeJihHhie oco6em-10cT11 QUnit. 

•  TI pocToi1 HHTepcpei1c APL 

•  IloMep)KI<a aCHHXpOHHOro TeCTHposaHHJI. 

•  Mo,a;yJihHoe  TecT11posaH11e,  He  orpatt11"rnBa10�eec51  TOJihKO  6116JI110TeKoi1 

jQuery 11 11Cl10Jlb3YeMblM ee KO,ll;OM, 

•  Oco6aJI np11ro,a;HOCTb ,a;JIJI perpecc110HHoro TecTttposaHHJI. 

PaccMoTpHM  rrpttMep TecTa H3 JIHCTHHra  E.6,  BbIIlOJIHJieMoro  B  cpe,a;e QUnit. 

B aTOM TecTe  rrposepJieTCJI, oTseqaeT Jil1 pa3pa6oTaHHaJI 1-IaMH cpyttKllHJI  rrp11seT

CTBHeM KOHKpeTHOMY HHH,21;351. 

J1"1CTlllHr 6.6. np111Mep TeCTa, BblnOnHSleMOrO B cpeAe QUnit 

< ! DOCTYPE  html > 

<html > 

<head> 

I 

< l i n k   r e l = " s t y l e sheet "  hre f= " qunit / qun i t - g i t . c s s " / > BK1110<1MTb KOA M O:M11M 

< s c r ipt  src=" quni t /  quni t - g i  t .  j s "  > < / s cript> ocpopM11eHMA QUmt 

< / head> 

<body> 

C03AaTb 311eMeHr HTML-pa3MeTKM, KoropblM 3ano11HAercA 

<div  id=" quni t "  > < I  div> 

pe3y11braraMM recrMposaHMA B cpeAe QUnit 

< script> 

function  sayHiToNinj a ( ninj a )  

ret urn  " H i   "  +  ninj a ; 

QUni t . te s t ( " N i nj a 

as sert . Ok (   s ayHiToN inj a ( " Hatori " )   == " H i   Hatori " , 1 

" Pa s sed" )  ; I 

as sert . Ok (   f a l s e ,   " Fa i led" ) ; 

npoeepMTb npoxO>t<Ae- I 

} ) ; 

npoeepMTb 

HMe yreep>t<AeHMA 

< / script> 

HenpOXO>t<AeHMe 

yreep>t<AeHMA 
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/body> 

:tml> 

Ec;m BbinOJIHHTb KO.[( H3 ;:i:attttoro rrp11Mepa TecTa B 6pay3epe, TO ;:i:omKHbI 6b1 

rrr1eHbl pe3yJibTaTbl,  np11Be;:i:eHHbJe Ha p11c.  E. 1 3.  O;:i:Ho YTBep)l<Jl:eHHe B 3TOM . 

: npoxo,a;HT rrpH BblIIOJIHeHHH CTpOKH Ko,a;a: 

:ert . o k ( sa yHiToNinj a ( " Hator i " )   ==  " H i   Hator i " ,   " Pa s sed" ) ; pyroe - He rrpoXOJ.(HT rrpH BbinOJIHeHHH CJie.a;yron:.i:eif CTpOKH KOJ.(a: 

:ert . o k ( fa l s e ,   " Fa i led" I 

6 

\ 

Josip 

'  ['.)  1 27.0.0.1 :63790/qunit.h�  x 

C  �  1 27.0.0.1 :63790/qunit.html 

Hide passed tests 

Check for Globals  ··  No try-catch 

Filter: 

completed  in 1 2  milliseconds. 

1  assertions  2 passed,  1 failed. 

1 .  Passed 

@ O ms 


2.  Failed 

@ 1  ms 

Expected:  true 

Result:  false 

Diff:  true  false 

Source: 

at  Object . <anonymous> 

( http : / / 1 2 7 . 0 . 0 . 1 : 6 3 7 9 0 / qunit . html : l 6 : 1 5 ) at  Object . run  ( http : / / 1 2 7 . 0 . 0 . 1 : 6 3 7 9 0 /qunit/qunit-git . j s : 8 8 5 : 2 8 )  

at  http : / / 1 2 7 . 0 . 0 . 1 : 6 3 7 9 0 /qunit/qunit-git . j s : l 0 1 4 : 1 1 

at  process  ( http : / / 1 2 7 . 0 . 0 . 1 : 6 3 7 9 0 / qunit/qunit-git . j s : 5 7 3 : 2 4 ) at  begin  ( http : / / 1 2 7 . 0 . 0 . 1 : 6 3 7 9 0 / qunit/qunit-git . j s : 6 1 8 : 2 ) at  http: / / 12 7 . 0 . 0 . 1 : 6 3 7 9 0 /qunit/qunit-git . j s : 6 3 4 : 4  

c. 6.13. np1.o1Mep eb1nonHeH1.o1A recra e cpeAe QUnit. B 3TOM recre OAHO yreep>+<AeH1.o1e n poXOAI 

,pyroe He  n poxOAl.-1T. B oro6pa>1<aeMblX pe3y!lbTarax HeMa!lo BH1.o1MaH1.o1A vAe!IAercA 1.o1MeHHO TOI 1ep>t<AeHl.-110, KOTOpoe He npOW!IO B AaH HOM recre, 4T06bl  MO>t<HO 6bl!IO oneparnBHO ycrpaH� 

n porpaMMHytO ow1.o16Ky 

.LI:orroJIHWre;1bHbie  CBeJ.(eirn.H o cpeJ.(e  Q Unit MO)l(HO ttaifTH no aJ.(pecy http : 1i t j  s .  com. 

















502 

I/acm'b V IIpU1LoJ1CenuJl 

Jasmine 

Ern;e o�uoi1 pacnpocTpaueuuoi1 AJUI Tecn1posamu1 as1rneTC.SI cpe�aJasmine, co3-

�a1-rnaJI ua uecKOJihKO HHOH, qeM cpe�a QUnit, ocuose. Htt)Ke nepe�mc11eub1 ocuos

Hbie cocras11a10rn;He 3Toi1 cpe�hI TeCTttposamrn . 

•  <l>yHKQHH des cribe ( ) ' OilHCbIBaJOllfaJI TeCTOBbie ua6opb!. 

•  <l>yHKQHH it ( ) ' onpe�eJIHIOllfaJI OT�eJibHhie TeCTbl. 

•  <t>yuKQHH e xpect ( ) , nposepHIOllfaJI oT�eJihHbie YTBep�eHHSI. 

Beeb  ua6op  3THX  cpyuKQHH  H  HX  xapaKTepHbie  HMeua  n03BOJISIJOT  nptt�aTb npoQeccy  TeCTHposamrn  ecTeCTBeHHhIH  H  pa3rosopub1i1  xapaKTep.  B  npttMepe  KO�a  tt3  JIHCTHura  E. 7  �eMOHCTpttpyeTCJf  nopJI�OK  TeCTttposautta  cpyuKQHH 

s ayHi ToNinj a ( )  B cpe�eJasmine. 

n&·fCTlllHr 6. 7. np111Mep TeCTa, BblnOnHHeMOrO B cpeAe Jasmine 

< I DOCTYPE  html> 

<html> 

<head> 

< l in k   rel=" stylesheet "  href= " l ib / j a smine- 2 . 2 . 0 / j asmine . cs s " > 8KJllO'IMTb 

<script  s rc= " l ib / j asmine-2 . 2 . 0 / j asmine . j s " >< / scr ipt > 6M6nMOTe'IHble 

«1>ai1nb1 cpeAbl 

< s c r ipt  src= " l ib / j asmine-2 . 2 . 0 / j a smine-html . j s " >< / s cript> Jasmine 

< s c r ipt  s r c= " l ib / j a smine - 2 . 2 . 0/boot . j s " >< / s c r ipt> 

< /head> 

<body> 

06bABMTb cl>YHKL\MIO, KOTOpylO 

<script> 

rpe6yerc11 nporecrMposarb 

func t i on  sayHiToNinj a ( ninj a )  

return  " H i   "  +  ninj a ; 

} 

� OnpeAenHTb recroBblH Ha6op noA 

Ha3BaHHeM " Say Hi Suite• 

describe ( " S a y   Hi  Suit e " ,  funct i on ( )   { 

i t  ( " should  say  hi  to  a  ninj a " ,   funct ion ( )   { 

YKa3arb OAHH recr �nA 

J 

expect ( sayHiToNinj a ( " Hatori " ) )  . t oBe ( " H i   Hatori " ) ; nposepKM 3aAaHHOM 

} )  ; 

cl>YHKLIMM 

HaMepeHHO H e  npoHTM Teer 

it ( " should  fai l " ,   funct i on ( )  { 

expect ( fa l s e )  . t oBe ( t rue ) ; 

} )  

} )  ; 

< / script> 

</body> 

< /htm l > 

Pe3y11nraT Bhmo11nenm1 TecTosoro ua6opa H3 �annoro npttMepa B cpe�eJasmine npttse�eH na pttc. E. 14. 

ll:ono1rnttTeJihHb1e cse�entta o cpe�eJasmine MO)l<HO uai1Ttt no �pecy https : I I j asmine . gi thub . i o / . 
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TpyAHO  CKa3aTb,  '-ITO  HMeHHO  orrpeAeJHieT  Ka'-leCTBO  OTAeJihHoro TeCTOBOro  Haiopa.  B HAeaJibHOM cJiyqae  AOmKHhI  6bITh  rrpoTeCTHpoBaHbI  Bee  B03MO)l(Hbie  rryTH 

1bIIlOJIHeH11H rrpoBepHeMhIX rrporpaMM. Ho, K CO)l(aJieH1110, aTo HeB03MO)l(HO, 3a 11c

:.1noqeH11eM caMbIX rrpoCTbIX CJiyqaeB,  Il03TOMY B Ka'-leCTBe  mara B  BepHOM HarrpaBleHHH MO)l(HO IlOilbITaThCH rrpoTeCTHPOBaTb KaK MO)l(HO 60Jihllle KOAa.  l1 MepttJIOM , mpeAeJimOU,\HM CTerreHb, AO KOTopoi1: TeCTOBbIH Ha6op IlOKpbrnaeT rrpoBepHeMblM 

�OA, cJip1mT TaK Ha3brnaeMoe  nox:pumue Koda . 

• 

['j 1 27.0.0. 1 :63790/jasmine  x 

Josip 

__ 

C 

-

1 2 7.0.0 . 1  :63790/jasmine.html 

-

-

@Jasmine  2 .... 0 

• x  

Spec  List  I  �ailures 

Expected  false  to  be  true . 

E r ror :  Expected  false  to  be  true . 

at  stack  (http : //127 . 0 . 0 . 1 : 63790/jasmine/lib/jasmine -2 . 2 . 0/jasmine . j s : 1455 : 17) at  bui ldExpectationResult  (http : /1127 . 0 . 0 . 1 : 63790/jasmine/l ib/jasmi ne-2 . 2 . 0/jasmine . j s : a t   Spec . expectationResultFactory  (http : /1127 . 0 . 0 . 1 : 63790/jasmine/lib/jasmine-2 . 2 . 0/jasrr at  Spec . addExpectationResult  (http : /1127 . 0 .0 . 1 : 63790/jasmine/l i b/jasmine- 2 . 2 . 0/jasmi ne . 

at  Expectation . addExpectationResult  (http : /1127 . 0 . 0 . 1 : 6 3790/jasmine/lib/jasmine-2 . 2 . 0/j at  Expectation . toBe  (http : //127 . 0 . 0 . 1 : 63790/jasmine/l i b/jasmine-2 . 2 . 0/jasmine . j s : 1379 : 1  

a t   Obj ect . <anonymous>  (http : //127 . 0 . 0 . 1 : 63790/jasmine . html : 22 : 21) at  attemptSync  (http : //127 . 0 . 0 . 1 : 63790/jasmine/lib/jasmine-2 . 2 . 0/jasmine . js : 1741 : 24) at  QueueRunner . run  (http : //127 . 0 . 0 . 1 : 63790/jasmine/lib/jasmine-2 . 2 . 0/jasmi ne . js : l729 : 9) at  QueueRunner . execute  ( http ; //127 . 0 . 0 . 1 :63790/jasmine/lib/jasmine-2 . 2 . 0/jasmine . j s : l?l 1Hc. 6.14.  Pe3y11brar Bb1no11HeH111H recroeoro Ha6opa 1113 cpep,bl Jasmine e 6pay3epe. B 3TOM Ha6opE 

onpep,e11eHbl p,ea recra, n p1114eM op,111 H n poxop,111r,  a p,pyroi:i He  n poxop,111r TaK,  eCJrn  roBopJIT,  '-ITO  TeCTOBbIH  Ha6op  HMeeT  80%-Hoe  IlOKpblTHe  KO,ZJ;a,  3TO 

)3HaqaeT,  '-ITO  80%  rrpol,\eHTOB  KO,ZJ;a  rrposepJieMOM  rrporpaMMbl  BbIIlOJIHJieTCJI  E 

recTOBOM  Ha6ope,  a  20% - He  OXBaqeHO  HM.  11  XOTJI  B  pe3yJibTaTe  TecmpoBaHH5l IeJib3JI c IlOJIHOM yBepeHHOCTblO CKa3aTb, qTO B 80%  npoBepHeMoro KOAa OTCY'fCTBY 

OT nporpaMMHbie om116KH ,  IlOCKOJibKY MOrnH 6bITb nponymeHbl TIY'fl1 BbIIlOJIHeHH5l CO,ZJ;a,  rrpttBO,Zl;Jlll,\He  K  O,ll;HOH 113 TaKHX  om1160K,  TeM  He  MeHee,  06  OCTaJibHblX  20% 
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Cla,cm'b V llpwtoJ/Ce'HUfl 

HeB03MOJKHO cy�HTh, 6bIJJa JIH aTa  '!aCTh 1<0�a soo6:me BhmOJIHeHa. HMeHHO noaTo

MY MepHJIOM  �JUI  TeCTOBhIX  na6opos �OJDKHO CJIY)KHTh rroKphITHe 1<0�a. 

21)rn:  pa3pa60TKH  Be6-npHJ!O./KelJHH  Ha JavaScript  MO)KI-10  BOCilOJib30Ba1'hCJI  p.H

�OM  6H6JIHOTeK,  IIOMOra1ou�HX  H3MepHTh  IIOKpbITHe  KO�a TeCTOBbIMH  tta6opaMH. 

K 'IHCJIY HaH60J1ee npHMe'!aTeJihHhJX OTHOC.HTC.H 6H6JIHOTeKH BlanketJs (ht tps : I I g i  t hub . c om / a l ex - s e v i l l e / b l a n ke t )  H  Istanbul  (https : I I g i  thub . com/ 

gotwarlo s t / i s t anbul). OnHcaHHe ycTaHOBKH 3THX 6H6JIHOTeK BhIXO�HT 3a paM

KH �alIHOH  KHHrH,  HO  Ha  HX  Be6-cTpaHH�ax  no yi<a3aHHblM  BbIIIIe  a�pecaM  MO)KHO 

HaHTH BCIO HmpopMaI�HIO,  Heo6xo�HMYIO �JIJJ  HX HaMe)Ka:mett ycraHOBKH. 









IlpUJloJtCeuue B 

Omeem'bt ua 

rnaea 2 .  Co3AaHHe crpaHH'-'b' e AMHaMM'leCKOM 

pe>KHMe 

1.  KaKOBhl Ll:Be CTa)J;HH )l{H3HeHHOro QHKJia KJIHeHTCKoro Be6-rrpttJIO)l{eHmI? 

0TBeT. ,l:t:ByM» CTa)J;HHMH )l{H3HeHHOro QHKJia KJIIIeHTCKOro Be6-rrpIIJIO)KeHIIH 

HBJIHIOTCH C03Ll:aHIIe cTpattIIQhI II o6pa6oTKa co6b1TIIH.  Ha CTaLl:IIII C03Ll:aHHH 

CTpattIIQhI ee rroJib30BaTeJihCKIIH IIHTepcpetic cpopMIIpyeTrn B rrpoQecce o6pa6oTKII HTML-KOLl:a II BhIIIOJIHettIIH octtoBHoro KOLl:a ttaJavaScript. KaK TOJihKO 

6yL1:eT  o6pa6oTaH  rrocJieLl:HIIH  HTML-y3eJI,  cTpaHIIQa rrepetiL1:eT K CTa;J;IIII o6pa6oTKH co6bITIIH, Ha KOTopoM: o6pa6aTbIBaIOTCH pa3JIWIHbie co6bITIIH. 

2.  KaKoe  rnaBHoe  rrpeIIMy111ecTBO  L1:aeT  rrpIIMeHeHIIe  MeTOLl:a  addEvent L i s t ener ( )   Li:JI»  perIIcTpaQIIII  o6pa6or<mKOB  co6hITIIH  rro  cpastteHIIIO 

c  rrpIIcBaIIBaHIIeM  o6pa6oT'IIIKa  co6bITIIH  csoticTBY OTLl:eJibHoro  :rneMettTa pa3MeTKII? 

0TeeT.  KorL1:a  o6pa6oTqIIKII  co6h1TIIH  rrpIIcBaIIBaIOTCH  OTLl:eJihHhIM  csoH:

CTBaM 3JieMeHTOB pa3MeTKH, 3TO, L1:aeT B03MO)KHOCTh 3aperIIcTpIIpOBaTb TOJib

KO OLl:IIH o6pa6oTqIIK co6hITIIH. c IIOMOillhlO MeTOLl:a addEventL i s t ener ( ) ' 

a c MO)l{HO 3apenICTpIIpOBaTb CKOJibKO yroLl:HO o6pa6oTqIIKOB co6bITIIH. 

3.  CKOJihKO co6bITIIH MO)l(HO o6pa6oTaTh OLl:ttospeMetttto? 

0TeeT. B octtosy H3hIKaJavaScript IIOJIO)l(etta OLl:HOIIOToqtta» MOLl:eJih BhIITOJI

HeHIIH co6bITIIH, KOTOpbie o6pa6aThIBaIOTCH IIO oqepeLl:II. 

4.  B KaKOM rrop»Ll:Ke o6pa6aTbIBaIOTCH co6hITII»,  II3BJieKaeMbie II3  oqepeLl:II  co6hITIItt? 

0TeeT. Co6hITIIH o6pa6aThIBaIOTCH B TOM nop»Ll:Ke,  B KaKOM OHM B03HIIKaIOT, T.e. rro rrpIIHQIIrry "rrepBbIM npmneJI - nepBbIM o6CJIY)Kett". 







rnaea 3 .  <byHK'-'MM eb1cwero nopSIAKa AnS1 

H8'1MH810l14MX: onpeAeneHMSI M apryMeHTbl 

1.  KaKHe cpy1-1Ku,1111  s np11se,ll;e1-11-10M HH)Ke  cpparMeHTe  KO.D:a JIBJUIJOTOI cpYJ-1KU,H

JIMl1 o6panwro BhI3osa? 

I I  3,!1ecb  sortAsc ( )   R:BJIR:eTCR:  ljlyHKL\VIeti  o6paTHOI'O  BbI30B a ,   rrocKOJibKY 

I I  B  V!HTeprrpeTaTope  JavaS cr ipt  OHa  BbI3bIBaeTCR:  .11JIR:  cpaBHeHVIR: II  3JieMeHTOB  MaccVIBa 

numbe r s . sort ( funct ion  sortAsc ( a , b )  { 

r e turn  a  - b ; 

} )  ; 

I I  A  ninj a ( )   He  R:BJIR:eTcR:  ljlyHKUVIeM  o6paTHoro  BbI30Ba , I I  rrocKOJib KY  OHa  BbI3bIBaeTCR:  KaK  o6wrna,q  ljlyHKL\V!R: funct i on  ninja ( ) { }  

n i n j a ( ) ; 

var  myBut ton  =  document . getE lementByid ( "myButt on " ) ; I I   M  handleClick ( )   R:BJIR:eTCR:  ljlyHKL\VIeti  o6paTHOI'O  Bhl30B a ,   rrocKOJib KY 

I I   OHa  Bhl3hlBaeTCR:  BCR:KVIM  pa 3 ,   KOI',!1a  BhlITOJIHR:eTCR:  weJILJ:OK  Ha II  3KpaHHOM  KHOrrKe  myButton 

myBut t on . addEventL i s t e ne r ( " c l i c k " ,  funct ion  handleClick ( )  { 

a l ert ( " Cl i c ked " ) ; 

} )  ; 

2.  Pa3,a;eJI11Te  cpy1-11<u,Htt s  npuse.D:eIIHOM 1-nnKe  cpparMeHTe KO.D:a no T11rraM,  OT-1-1ecJI HX I( 06'bJIBJie1-111JO cpyttKU,HH, cpyttKIIHOHaJibHOMY Bbipa)Kettmo HJIH crpe

JIO'-IHOH cpyttKU,H11. 

I I  3To  ljlyHKL\VIOHaJib HOe  Bhlpa1KeHVIe ,  yKa3bIBaeMoe  B  KaLJ:eCTBe II  aprYMeHTa  ,!1pyroti  ljlyHKL\VIV! 

numbe r s . sort ( funct ion  sortAsc ( a , b )  { 

return  a  - b ; 

} )  ; 

I I   3To  cTpeJIOLJ:HaR:  ljlyHKL\VI R: ,   yKa 3hlBa eMaR:  B  KaLJ:eCTBe II  aprYMeHTa  .11PYI'OM  ljlyHKL\V!V! 

numbe r s . sort ( (a ,b)  =>  b  - a ) ; 

I I  3To  ljlyHKL\VIOHaJib HOe  Bbrpa1KeHVIe  cJiy1KVIT  B  KaLJ:e CTBe I I  BbI3bIBa eMoro  B  Bhl3brnaromeM  Bhlpa1KeHVIVI 

( function ( ) { } )  ( ) ; 

I I   3To  o6�R:BJieHVIe  ljlyHKL\V!V! 

function  outer ( )  { 

I I   o6�R:BJieHVIe  ljlyHKL\VIVI 

function  inner ( ) { }  

return  inner; 

I I  3To  BbI3brnaeMoe  ljlyHKL\VIOHaJibHOe  Bbipa1KeHVIe ,  3aKJIIOLJ:e HHoe II  B  ,!1pyroe  Bbipa1KeHVIe 
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( function ( ) { } ( ) ) ; 

I I  A  3TO  cTpenoYHa>i  lj_)yHKUM>I ,  yKasbrnaeMa>i  B  KaYeCTBe  BbI3bIBaeMoi1 

( ( ) =>"Yoshi" ) ( ) ; 

3.  KaK:we 3Ha'-leH:WJI np:wMyr nepeMeHHbie s amur a i  :w ninj a nocJie BbIIlOJIHeHmr np:wBeti:eHHoro 1-nrn<e cpparMeHTa 1<0ti:a? 

I I   ITepeMeHHa>i  samurai  rrp11H11MaeT  3HaYeH11e  "Tomoe"  Bb!pa)f(eHM>I I I   B  Tene  cTpenOYHOH  lj_)yHKUl1l1 

var  samurai  =  (  ( )   =>  " Tomoe " )  ( ) ; 

I I   ITepeMeHHa>i  ninja  rrp11H11MaeT  sHaYeH11e  orrepaTopa  return ,  a I I   rrocKOJ1bKY  3TOT  orrepaTop  OTCYTCTBye T ,   TO  ero  sHaYeH11e I I   B  �aHHOM  cnyyae  He  orrpe�eneHo  ( undefined) 

var  ninj a = ( ( ) =>  { " Yoshi " } ) ( ) ; 

4.  KaK:we 3Ha'-leH:WJI npHHHMaIOT napaMeTpbI a ,  b H  c B Telle cpyttKQHH t e s t  ( )  B 

tJ:Byx ee Bbl30Bax, npHBeti:eHHhIX HmKe? 

func t i on  test ( a ,   b,  . . .  c )  {  l * a ,   b,  c * I }  

1 1   a  =  1 ;   b  =  2 ;   c  =  [ 3 ,   4 ,   5 J  

test ( 1 ,   2 ,   3 ,   4 ,   5 ) ; 

I I   a =  unde f i ned ;  b  = unde f i ned ;  c  =  [ )  

test ( ) ; 

5.  KaKtte 3Ha'-lett:WJI np:wMyr nepeMeI-:IHbie mes s age l H message2 nocJie BbIIlOJI

HeHHJI npHBe)l;eHHOrO IJH)l(e cpparMeHTa KOti:a? 

funct ion  getNinj aWieldingWeapon ( ninj a ,   weapon 

" katana " )  { 

return  ninj a  +  "  "  +  weapon ; 

I I   ITepeMeHHa>i  messagel  rrp11MeT  SHaYeH11e  " Yoshi  katana " , I I  rrocKOJ1 b KY  B  BbI30Be  lj_)yHKL\l1l1  yKasaH  0�11H  aprYMeHT  11  rro I I  YMOnYaH1110  Bbr611paeTC>i  opy)f(11e  "katana" 

var  me s sagel  =  getN inj aWieldingWeapon ( " Yoshi " ) ; I I   ITepeMeHHaR  message2  rrp11MeT  3HaYeH11e  "Yoshi  wakizashi " , I I  rrocKOJ1bKY  B  BbI30Be  lj_)yHKLl,l1l1  yKasaHbI  �Ba  apryMeHTa ,  a I I   sHaYeH11e  rro  YMOJ1YdHl1!0  BO  BHMMaH11e  He  rrp11H11MaeTCR 

var  me ssage2  =  getNinj aWi eldingWeapon ( " Yoshi " ,   " waki zashi " ) ; rnaea 4. <l>yHK'-'MM Ans. y"leHMKa MacTepa : 

n peACTaeneHMe 06 MX Bbl30Be 

1.  C11eti:y10IQaJI  cpyHKQHJI  BhI'-IHCJI.HeT CYMMY nepeti:asaeMbIX eii apryMeHTOB,  :wcnoJib3Y.H M.H ::noii QeJrn o6oeKT a rgument s: funct i on  sum ( )  { 

var  sum  =  0 ; 

for ( var  i  =  0 ;   i  <  argument s . lengt h ;   i + + )  { 

sum +=  argument s [ i ) ; 

return  sum; 
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a s s ert ( sum ( l ,   2 ,   3 )   ===  6 ,   ' Sum  of  first  three  numbers  i s   6 ' ) ; a s s ert ( sum ( l ,   2 ,   3 ,   4 )   ===  1 0 ,   ' Sum  o f   f i rst  four  numbers  i s   1 0 ' ) ; 2.  HcnoJib3YJI ocTam1rnec51 napaMeTpbr, npe,n:cTaBJieHHhre B npe,n:hr,n:yme:H maBe, nepemurrnTe ¢YHKU:HJO  sum ( )  TaKHM o6pa30M,  qTO  HC IlOJlb30BaTbC51  B Hett o6'beKTOM argument s . 

3 .   0TBeT. B 06'b5IBJ1em1e ¢ym<u:1u1 cJie.n:yeT BBecn1 ocTaBIIIIIHC51 rrapaMeTp II 1-1e

Mr-10ro OTKoppeKTIIposaTb ee TeJIO, KaK BbI,n:eJICHO HlDKe HOJIY)l(HpHbIM. 

funct i on  sum ( . . .   numbers )  { 

var  sum  =  0 ; 

for ( var  i  =  O ;   i  < numbers . length;  i + + )  { 

sum +=  numbers [ i ] ; 

return  sum; 

a s sert ( sum ( l ,   2 ,   3 )  ===  6 ,   ' Sum  of  f i r s t   t hree  numbers  is  6 ' ) ; a s s ert ( sum ( l ,   2 ,   3 ,   4 )   ===  1 0 ,   ' Sum  of  f i rst  four  numbers  i s   1 0 ' ) ; 4.  KaKIIe 3HaqeHIIH npHMyr nepeMeHI-Ihie ninj a II samurai nocJie BbIHOJIHCHII51 

rrpIIBe,n:eHHOrO HmKe ¢parMeHTa KO,n:a? 

funct i on  get Samurai ( samurai )  { 

" use  s t rict " 

argument s [ O ]   =  " I sh i da " ; 

return  samura i ; 

funct ion  getNinj a ( ninj a )  { 

a rgument s [ 0 ]   =  " Furna " ; 

return  ninj a ; 

var  samurai =  getSamurai ( " Toyot omi " ) ; 

var  ninj a =  getNinj a ( " Yoshi " ) ; 

0TBeT. IlepeMeHHan samurai rrp11MeT 31-1aqeHIIe 11Toyotomi 1 ,  a rrepeMeHHM 

ninj a - 3HaqeHIIe 11 Furna 11 • <l>yttKU:II51 get Samurai ( )  BhmomrneTCJI B cmpoeo.M 

pe)l(IIMe, II noaToMy o6'beKT argument s  He rrpHcBaIIsaeT nceB,a:OHIIMhI napa

MeTpaM ,11,aHHOH ¢YJ-IKU:IIII. CJie,11,osaTeJibHO, H3MeHeHIIe 3HaqeHIIJI ee nepsoro  apryMeHTa  He rrpIIBe,n:eT  K  II3MeHeHIIJO  3Haqer-ma  napaMeTpa  s amur a i . 

A ¢YHKI1IIJI  getNinj a ( )  BhIHOJIHJieTrn B  w;cmpoeo.M pe)l(IIMe, II rroaTOMY mo-6bre II3MeHeHIIJI B o6'beKTe argument s oTpa3aTCJI II r-ia ee napaMerpax. 

5.  KaKIIe yrBep)l(,11,eHIIJI npo:H.n:yr rrpII BhIHOJIHCHIIM np1rne;:i:e1-rnoro HII)l(e ¢par

MeHTa K0,11,a? 

funct i on  whoAmi l ( )  { 

" use  s t r i ct " ; 
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return  t hi s ; 

funct ion  whoArnI2 ( )  { 

return  t hi s ; 

as sert ( whoArni l ( )   === wi ndow ,  "Window? " ) ;  I I   He  npol1,rieT 

assert ( whoArnI2 ( )   ===  wi ndow,  "Window? " )  ;  I I  npol1,rieT 

6.  0TBeT. <l>yttKu;1rn whoAmI 1 ( )  BhIITOJJHHeTc.H B cmpozoM. pe)Ktt:Me. Kor,11,a otta BhI3hmaeTc.H KaK cpym<u;tt.H, rrapaMeTp this nptttt11MaeT tteonpe,11,eJJettttoe 3Haqe

Htte (unde f ined) H He co,11,ep)l(tt:T CChIJIKY Ha rno6aJJbHhIH o6beKT window, 11 

noaToMy rrepBoe y-rBep)l(,11,e1-me nenpoii,11,eT. EcJJH )Ke ,11,aHHa.H cpyttKIJ;H.H BhmOJJ

H.HeTc.H B  uecmpozoM. pe)Ktt:Me l1  Bbl3bJBaeTC.H KaK cpyttKIJ;H.H, TO napaMeTp thi s 6y,11,eT co,11,ep)KaTb CChIJIKY Ha o6beKT window (rrp11 BhII10JJHeHHH paccMaTptt:BaeMoro 3,11,ech cpparMeHTa Ko,11,a B 6paY3epe) ,  H noaToMy BTopoe y-rBep)I<,11,eHHe npoii,11,eT. 

7.  KaI<tte y-rBep)l(,11,eHH.H rrpott21:)"l' np11 BhrnOJJHeHHH nptt:Be,11,eHHoro Htt)Ke cppar

MeHTa K0,11,a? 

var  ninj al  = 

whoArnI :  funct ion ( )  { 

return  thi s ; 

) ; 

var  ninj a2  =  { 

whoArnI :  n i nj a l . whoArnI 

} ; 

var  ident i f y =  n i n j a 2 . whoArnI ; 

I I  3To  YTBepJK,riemrn  npol1,rieT :  ljlyHKL\Ylil  whoAmI ( )   BbI3bIB aeTcR 

II  KaK  MeTo,ri  o6'be KTa  ninjal 

as sert ( ni nj a l . whoArnI ( )   ===  ninj a l ,  " ni n j a l  ? " ) ; I I  A  3TO  YTBepJK,rieHY!e  He  npol1,rieT :   ljlyHKL\Ylil  whoAmI ( )   BbI3bIBaeTcR 

II  KaK  MeTo,ri  o6'beKTa  ninja2 

as sert ( n inj a2 . whoArnI ( )   ===  ninj a l ,  " ni nj a l   again? " ) ; I I   M  3To  yTBepJK,rieHY!e  He  npol1,rieT :   !1!3  nepeMeHHOM  identify 1 1   ljlyHKL\Ylil  whoAmI ( )   BbI3bIBaeTCil  KaK  ljlyHKL\M R ,   a  nocKOJ1b KY  oHa II  BbinOJ1HRe TcR  B  HecTporoM  peJKMMe ,  TO  napaMeTp  this  ccbmaeTCR 

II  Ha  rJ1o6aJ1bHbrM  o6'beKT  window 

assert ( i dent i f y ( )   ===  n i nj a l ,   " ni n j a l   again? " ) ; I I   A  3To  yT BepJK,rieHMe  npol1,rieT :  MeTo,ri  call ( )   npe,riocTaBJ1ReT  KOHTe KcT 

I I  .I1J1R  ljlyHKL\Yl!ll  whoAmI ()  ,  a  napaMeTp  this  ccbmaeTcR  Ha  o6'beKT  ninja2 

assert ( ni nj a l . whoArnI . ca l l ( ni n j a2 )  ===  ninj a2 ,  " ninj a2  here ? " ) ; 8.  KaI<11e y-rBep)K,11,eHH.H npoli,11,y-r np11 Bbmo;rneHHH rrp11Be,11,eHHoro HH)l(e cppar

MeHTa K0,11,a? 
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funct ion  N i nj a ( )  { 

this . whoAmI  =  ( )   =>  thi s ; 

var  n i nj a l   = new  N i n j a ( ) ; 

var  n i nj a2  =  { 

whoAmI :  n i nj al . whoAmI 

} ; 

I I   3To  YT8ep�neHMe  rrpoMneT :  WYHKUMR  whoAmI ( )   R8nRe TcR 

II  cTpenoqHOM  M  HacnenyeT  CBOM  KOHTeKcT  M3  Toro  KOHTeKcT a , I I   rne  oHa  6bma  co3naHa .  A  rrocKOflbKY  oHa  6bma  co3naHa  rrpM 

I I   rrocTpoeHMM  o6beKTa  ninj al,  TO  rrapaMeTp  this  6yneT  ecerna I I   c CbUiaTbCR  Ha  o6beKT  ninjal 

assert ( ni n j a l . whoAmI ( )   ===  ninj a l ,   " ni n j a l   he re ? " ) ; I I   A  3TO  yTBep�neHMe  He  rrpoMneT :   rrapaMeTp  this  6yneT  ecerna I I   CCbUiaTbCR  Ha  o6beKT  ninjal 

as sert ( n inj a2 . whoAml ( )   ===  ninj a2 ,  " n i n j a2  here? " ) ; 9.  KaKtte yrnep)l(�eHttJI rrpoH:�  rrptt BhIITOJJHeHtttt rrpttse�e1-rnoro Htt)l(e cppar

MeHTa KO�a? 

funct i on  N i nj a ( )  { 

thi s . whoAmI  = function ( )  { 

return  thi s ; 

}  . bi nd ( th i s ) ; 

var  n i nj a l   = new  N i n j a ( ) ; 

var  ninj a2  =  { 

whoAmI :  n i nj a l . whoAmI 

} ; 

I I   3To  yTBep�neHMe  rrpoMneT :  WYHKUMR ,  rrpMc8aM8aeMaR 

II  C80MCT8y  whoAmI ,  rrpM8R3aHa  K  o6beKTY  ninj al ,  T . e .   K  3HaqeHMD 

I I   rrapaMeTpa  this  rrpM  8�3o8e  KOHCTPYKTopa . 

I I   ITapaMeTp  this  6yneT  ece rna  CCbUiaTbCR  Ha  o6beKT  ninjal as sert ( ni nj a l . whoAmI ( )   ===  n i nj a l ,   " ni n j a l   here? " ) ; I I   A  3TO  YTBep�neHMe  He  rrpoMneT :  rrapaMeTp  this  B  WYHKUMM  whoAmI ( ) 1 1   6yneT  s cerna  ccbmaTb CR  H a   o6beKT  ninjal ,  rrocKOnb KY  whoAmI ( ) I I   RBnReTcR  rrpMBR3aHHOM  WYHKUMeM 

a s sert ( ni n j a2 . whoAmI ( )   ===  n i nj a2 ,  " ninj a2  he re ? " ) ; rnaea 5 .  Cl>yHKL\MM AnSI Macrepa : 3aMblKaHMSI 

f,1  o6naCTM BMAMMOCTM 

1.  3aMbIKaI-mJI rrpe�OCTaBJJJllOT cpyttK�HJIM �ocryrr K BHCIIIHHM rrepeMCI-11-IblM' Ha

XO�MBIIIHMCJI B o6JJaCTl1 BiiJ�IiJMOCTtt: 

0TeeT. Ilptt orrpe�eJJeI-IttH cpyttK�tttt  (sapttaHT a)) . 











IIpwwJ1ee11,ue B.  Omoem'bi ua ynpaJ1Cueuu.R 

51 1 

2.  3aMbIKamrn Tpe6y10T aaTpaT: 

OrBeT. OnepaTHBHOH naMJITH  ( sap11aHT 6)) , nocKOJibKY aaMbIKaH11JI IlOMep

)1(11BaroT  aKTllBHblMl1  nepeMeHHbie,  HaxO.l(llBllllleCJI  B  06;1acT11  Bl1.l(l1MOCTl1 

np11 onpe.n:eJieH1111 cpyHKIJ.1111. 

3.  0TMeTbTe B CJie.n:y10�eM np11Mepe KO.l(a 11.l(eHTHcpttKaTOpbl, .l(OCT)'IlHbie qepea 3aMbIKaI-IllJI. 

funct ion  Samura i ( name ) 

var  weapon  =  " katana " ; 

thi s . getWeapon  =  funct ion ( )  { 

I I   s�ecb  nonyqaeTCR  �ocTyn  K  noKanbHOM  nepeMeHHOM  weapon return  weapon ; 

} ; 

t hi s . getName  =  funct ion ( )  { 

I I   s�ecb  nonyqaeTCR  �ocTyn  K  napaMeTpy  �YHKUMM  name 

return  name ; 

t hi s . mess age  =  name  +  "  wie lding  a  "  +  weapon; thi s . getMessage  =  funct i on ( )  { 

I I   no  ccbmKe  this .message  Henb3R  nonyYMTb  �ocTyn  qepes II  saMblKaHMe ,  se�b  3TO  CBOMCTBO  o6beKTa ,  a  He  nepeMeHHaR 

return  t hi s . mess age ; 

var  samurai =  new  Samurai ( " Hattori " ) ; 

samurai . getWeapon ( ) ; 

samurai . getName ( ) ; 

samurai . getMe s s age ( ) ; 

4.  CKOJibKO  KOI-ITeKCTOB  BhIIlOJIHeH11JI  coa.n:aeTcJI  B  np11se.n:eHHOM tt11)1(e  cppar

MettTe KO.l(a 11 KaKOB Hatt60JiblllHH pa3Mep CTeKa KOHTeKCTOB BbIIlOJIHeH11JI? 

funct ion  perfo rm ( ni n j a )   { 

snea k ( ni nj a ) ; 

infi lt rate ( ni nj a ) ; 

funct ion  sneak ( ni nj a )   { 

return  ninj a  +  "  s ku l k i ng " ; 

funct ion  i n f i l t rate ( ni nj a )   { 

return  n i nj a  +  "  i n f i l t rating " ; 

perform ( " Kuma " )  ; 
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0TBeT. CTeK KOHTeKCTOB BhmOJIHemrn: ,n:ocTttraeT HaH60Jihlliero pa3Mepa, paBHoro 3, B CJie,n:yiorn.Hx CJI)"IaJIX: 

rno6aJihHbIM KO.ll: -> <f>YHKUH.H perform ( )   -> <f>YHKUH.H sneak ( )  

- rno6aJihHblM KO.ll: -> <f>YHKQI1.H perform ( )  -> <f>YHKUH.H infiltrate ( ) 5.  KaKoe KJI10qeBoe CJIOBO JavaScript no3BOJI5IeT onpe,n:eJIHTh nepeMeHHhie, Ko

TopbIM HeJih35I npHCBOHTb CHOBa COBepllieHJ-IO HOBOe 3HaqeHHe? 

0TBeT. KJI10qeBoe CJIOBO cons t He JI03BOJIReT npttcBaHBaTb onpe,n:eJIReMhIM 

c ero JIOMOllJ.blO nepeMeHHhIM HOBhie 3HaqeHHJI. 

6.  B qeM OTJIH•rne KJIIOqeBhIX CJIOB var H let? 

0TBeT. KJI10qeBoe CJIOBO var cJipKHT ,n:JI.H onpe,n:eJieHHR nepeMeHHhIX TOJihKO 

B o6JiacrH BH.ll:HMOCTH <f>YHKUHH HJIH rno6aJihHOM o6JiaCTH BH.D:HMOCTH , TOr,n:a KaK KJIIOqeBoe CJIOBO let JI03BOJIReT onpe,n:eJIHTb nepeMeHI-Ibie B o6JiacrH BH

.ll:HMOCTH 6JIOKa KO,n:a, <f>YHKUHH l1 rno6aJibHOM o6JiaCTH Bl1.ll:l1MOCTI1. 

7.  f,n:e l1 rroqeMy reHepttpyeTCR HCKJIIO'-IeHHe B rrpttBe,n:eHHOM HH)Ke <f>parMeHTe Ko,n:a? 

getNinj a ( ) ; 

get Samurai ( ) ; 

funct ion  getNinj a ( )  

ret urn  " Yoshi " ; 

var  getSamurai  =  ( )  =>  " Hattori " ; 

0TBeT. I1cKJI10qeH11e 6y,n:eT creHepttpoBaHO nptt  IlOJibITKe Bhl3BaTb <f>YHK

UHIO getSamurai ( ) c 

. 

01-J;HOM CTOpOHhl, <f>ym<UHR getNinj a ( )  onpe;:i;em1eT

C5I nyreM o6bJIBJieHHJI H 6y;:i;eT ,n:ocrynHa nepe;� BhiflOJIHeHtteM KaKoro-tt116y,n:h Ko,n:a.  8ry <f>yttKUHIO MO)KI-10 Bhl3BaTh npe)K;_-i;e,  qeM  B KO,n:e 6y;:i;eT 1-J;OCTHrI-JYTO 

ee o6bRBJieHHe. A c  .n:pyroi1 CTopottbl , CTpeJioqHaR <f>YHKUHR C03,n:aeTCR B TOT 

MOMeHT, Kor;:i;a ee 1-J;OCTHraeT BbIIlOJIHeHtte KO;:i;a, l1 JI03TOMY OHa OKa)KeTCJI Heonpe;:i;eJieHHOM nptt JIOJibITKe Bhl3BaTb ee. 

rnaea 6 .  <l>yHKL\HH Ha nepcneKTHey: reHeparopb1 

H 06eL14aHHSI 

1 .   KaKtte 3HaqeHHR npttMYT nepeMeI-IHhie a l-a4 nocJie BhIJIOJIHeHHR npttBe;:i;ett

Horo HH)Ke <f>parMeHTa Ko;:i;a? 

funct ion  *EvenGenerator ( }  { 

let  num  =  2 ; 

whi le ( t rue )  { 

y i e l d   num; 

num  =  num  +  2 ; 
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let  generator =  EvenGenerator ( ) ; 

I I   nepBblM  B03BpamaeTCR  3HaYeHMe  2 

let  a l =  generator . next ( )  . va l u e ; 

I I   BTOpblM  B03BpamaeTcR  3HaYeHMe  4 

let  a2  = generator . next ( )  . value ; 

I I   �anee  B03BpamaeTcR  3HaYeHMe  2 ,   rrocKonhKY 

I I   3arrYmeH  HOBhri1  rettepaTop 

let  a3  =  EvenGenerator ( )  . next ( )  . va lue ; 

I I   M ,   HaKoHeu,  B03BpamaeTcR  3HaYeHMe  6  KaK 

II  pe3ynbTaT  B03BpaTa  K  rrepBOMY  reHepaTopy 

let  a4  = generator . next ( )  . value; 

2.  KaKHM OKa1f(eTcJI co�ep)l(HMoe Macc11Ba ninj a s  nocJie BhmOJIHeHHJI rrp1rne

;.�eHHoro HH)l(e qiparMeHTa Ko�a? (Iloac1ca3xa: no�yMai1Te,  KaK opraHH30BaTh UHKJI for-of c nOMO�hJO um<Jia while.) 

funct ion*  N i n j aGenerator ( )  { 

yield  " Yoshi " ; 

return  " Hattori " ; 

yield  " Hanzo " ; 

var  n i nj a s =  [ ) ; 

for ( l et  n i nj a  o f   N i nj aGenerator ( ) )  { 

ninj as . push ( ni nj a ) ; 

ninj as ; 

0TBeT.  Macorn  nin j a s  6y�eT  co�ep)l(aTh  TOJibKO  3HalJeH11e  "Yoshi " .  3To npo11cxo�11T rroToMy,  'ITO o6xo�  rettepaTopa B  UHKJie  for-of ocy�ecTBJI5JeTc.H �o  Tex  nop,  noKa OH  He 3aBepunrr csoe  BbJIJOJIHeH11e,  Hll'Iero He B03-spaTHB. 11 :no npo113oi1�eT J11160 TOr�a, KOr�a B reHepaTope 6oJihllle He ocTa

HeTc.H KO�a �JI.H BblnOJIHeHH.H, JIH6o TOr�a, KOr�a B HeM BCTpeTHTC.H onepaTop return. 

3.  Ka1me 3HalJeH11JI np11Myr nepeMeHHhie a l-a2 nocJie BbIIIOJIHeHH.H np11Be�eH

Horo HM)l(e qiparMe1ua Ko�a? 

function  * Gen ( va l )  { 

val  =  y i e l d   val  *  2 ; 

y i e l d   va l ; 

let  generator =  Gen ( 2 ) ; 

I I   3HaYeHMe  4 .   ITepBoe  3HaYeHMe  CBOHCTBa  value  rrepe�aeTCR 

II  Yepe3  MeTo�  next ( ) ,  a  3HaYeHMe  3  MrHopxpyeTcR ,  rrocKonh KY 

I I   reHepaTop  eme  He  HaYan  cBoe  BHrronHettxe  M  OTCYTCTByeT 

II  O)Kl1�a�mee  Bbrpa�eHMe  yield .  reHepaTop  co3�aeTCR  rrpx I I   3HaYeHMM  val =  2 ,   M  rro3TOMY  rrepBblM  rronyYaeTCR  3HaYeHMe 
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I I   �nR  Bblpa�eHMR  val *  2 ,   T . e .   2 * 2   ==  4 

let  a l =  g enerator . next ( 3 )  . value ; 

I I   3Ha4eHMe  5 .   Tiepe�aYa  3HaYeHMR  5  B  KaYeCTBe  aprYMe HTa II  MeTo�y  next ( )   03HaYae T ,   4TO  o��a�mee  Bbipa�eHMe  yield II  nonyYMT  3Ha4eHMe  5 :  

I I   yield  val *  2  ==  5 . 

I I   A  nocKOflb KY  3TO  3Ha4eHMe  npxcBaxBaeTcR  �anee  nepeMeHHOM  val , 1 1   T o   x3  cne��mero  Bbrpa�eHMR  yield : 

I I  yield  val ; 

II  B03BpaTMTCR  3Ha4eHxe  5 

let  a2  =  generator . next ( 5 )  . value ; 

4.  KaKHM  OKaJKeTCJI  pe3yJihTaT  BhIIlOJIHeHH.H  np11Be;:i;e1-rnoro I-IH)J(e  cpparMeHTa KO;:i;a? 

const  p romi se =  new  Promi se (  ( resolve ,  rej ect )  => rej ect ( " Hattori " ) ;  I I   o6emaHxe  RBHO  OTKnoHeHo 

} )  ; 

I I  6y�eT  Bbl3BaH  o6pa6oT4MK  co6bITMM 

promise . then ( va l   =>  a lert ( " Succe ss :  " + va l ) ) 

. catch ( e   =>  a l e rt ( " E r ror :  " +  e )  ) ; 5.  KarrnM  OKaJKeTc.H  pe3yJihTaT  BhIIlOJIHeHI·rn  np11Be;:i;eHHoro  HH)J(e  cpparMeHTa Ko;:i;a? 

const  promi se =  new  Promi s e (  ( resolve ,  rej e ct )  =>  { 

I I   o6emaHxe  6b!JlO  pa3peweHo  RBHbIM  o6pa3oM 

reso l ve ( " Hattori " ) ; 

I I   KaK  TOflb KO  o6emaHxe  6y�eT  pa3peweHo ,  ero  Henb3R 

II  M3MeHMTb ,  a  ero  O TKnoHeHxe  4epe3  5 0 0   MC  He  B03b!MeeT 

I I   HMKaKoro  �eMCTBMR 

setT imeout (  ( ) =>  rej ect ( "Yoshi " ) ,  5 0 0 ) ; 

} ) ; 

I I   6y�eT  Bbl3BaH  o6pa60T4MK  ycnemHo  pa3pemeHHOro  o6emaHMR 

promise . then ( val  =>  a lert ( " Succes s :  " + val ) ) 

. ca t ch ( e   =>  a lert ( " E rror :  " +  e )  ) ; rnasa 7 .  06beKTH8SI op1t1eHT81..\"1SI c nOMO�blO 

n pOTOT"1nOB 

1 .   KaKoe  113  nplime;:i;eHHhIX  HH)J(e  CBOHCTB yKa3hIBaeT  Ha o6'heKT,  no11cK  B  Ko

TopoM  6y;:i;e-r  ocy�ecTBJieH,  ec;m y  Qe11eBoro  o6'heKra  OTCYTCTByeT HCKOMoe CBOHCTBO? 

0TBeT. prototype (sap11aHT B)). 

2.  KaKoe 3Ha�1ett11e np11MeT nepeMeHHaJI a l  noc;re BhIIlOJIHemrn np11Be!.(ettttoro HH)J(e cpparMeHTa Ko;:i;a? 

funct ion  Ninj a ( ) { }  

N i nj a . prototype . t a l k  

function  ( )  { 
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return  " He l l o " ; 

) ; 

const  ninj a  = new  Ninj a ( ) ; 

canst  a l =  ninj a . t a l k ( ) ;   I I   3Ha4eHMe  " H e l l o " 

0TBeT.  ITepeMettttaJJ  a l  npttMeT cTpoKoBoe 3HaqeHMe  " H e l l o " .  HecMoTpJJ 

Ha To  qTo  o6'beKT  n in j a  He o6Jia)J,aeT  MeTO)J.OM  t a l k  ( )  ,  MM  o6Jia)J.aeT  ero rrpOTOTHll. 

3.  KaKoe 3Haqetttte np11MeT nepeMeHHaJJ a l  noCJie BhIIlOJIHeHHJJ npttBe)J,ettttoro HmKe cpparMe1-na KO)J,a? 

funct i on  Ninj a ( ) { )  

Ninj a . mes sage  =  " Hel l o " ; 

const  ninj a =  new  Ninj a ( ) ; 

const  a l   =  ninj a . message; 

0TneT. 3Ha'-1em1e nepeMeHHOH a 1 OK3.)KeTCJJ Heonpe)J.eJieHHhIM ( unde fined). 

CBOHCTBO mes s age onpe)J.eJIJJeTCJJ B cpyttKIJ,MM-KOHCTPYKTope o6neKTOB Tttna Ninj a H tte)J.OcTyntto qepe3 o6neKT ninj a. 

4.  fIOJJCHHTe OTJIMqMJJ B MeTO)J,e get Ful lName ( )  ' o6ttap)OKHBaeMble B )J,Byx nptt

Be)J,eHHbIX HH)J(e cpparMeJ-ITax KO)J,a. 

I I   ITepBbli1  �parMeHT 

func t i on  Person ( f i rstName ,  l a s tName )  { 

this . fi rstName  =  firstName ; 

this . l a stName  =  las tName ; 

this . g e t Fu l lName  =  function  ( )   { 

return  t h i s . fi rstName  +  "  "  +  thi s . l astName ; I I   BTopoM  �parMeHT 

funct i on  Pe rson ( fi rstName ,  l a s tName ) 

this . f i r stName  =  f i rs t Name ; 

this . l a stName  =  las tName ; 

Person . p rototype . get Ful lName  =  function  ( )   { 

return  this . f i rs tName  +  "  "  +  this . l a s tName ; 0TBeT.  B  nepBOM  cpparMeHTe )J.attHoro  KO)J.a  MeTo)J,  get Ful l Name ( )  onpe

)J,em1eTcJJ ttenocpe)J.CTBeHHO )J,JIJJ 3K3eMnJIJJpa, C03)1.aBaeMoro KOHCTPYKTopoM 

ofrheKTOB nrna  Person. K3.)K)J.hIH 3K3eMmrnp, C03)1.aBaeMbIH  KOHCTPYKTopoM 

06neKTOB T11na Person, noJiyqaeT cBoi1 co6cTBeHHhlH MeTO)J. getFullName ( ) . 

A BO BTopoM cpparMeHTe )J,aHttoro KO)J.a MeTO)J. getFul lName ( )  onpe)J.eJIJJeT

CJJ  )J,JIJJ  npoTOTMna  cpyttKIJ,MH-KOHCTPYKTOpa  o6'beKTOB  TMTia  Person.  8TOT 

e)J,MHCTBeHHblH  MeTO)J,  6y)J.eT  )J,ocryneH  BCeM  3K3eMnJIJJpaM ,  C03)1,aBaeMbIM 

cpyttKIJ,MeH-KOHCTPYKTOpOM o6'beKTOB TMTia  Pers on. 
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5.  Ha qTo 6y,11;eT yKa3bIBaTh CBOHCTBO ninj a .  constructor noc11e BhillOJIHemrn np1rne,11;eHHoro HIDKe tjlparMeHTa Ko,11;a? 

funct i o n   Person ( )   {  } 

funct ion  N i nj a ( )   {  } 

const  n i n j a =  new  N i nj a ( ) ; 

0TeeT.  ITptt ,11;0CTyne  K  rnoH:cTB)'  n i n j a .  cons t ructor  OHO  o6ttapy)KttBaeTcJI B  npoTOTHne o6oeKTa  ninj a. A nocKOJihKY o6beKT ninj a 6hIJI co3,11;aH 

<PYHKQHeH-KOHCTpyr<TopoM  o6beKTOB  THlla  N i n j a ,   TO  CBOHCTBO  n i n j a . 

constructor yKa3bIBaeT Ha Kom:Tp)'I<TOP o6oeKTOB Tttna Ninj a. 

6.  Ha 'ITO 6y,11;eT yKa3bIBaTh cBoiicTBO ninj a .  constructor noc11e BhlllOJIHeHHJI npttBe,11;eH1-IOro HmKe tjlparMeHTa Ko,11;a? 

func t i o n   Person ( )   {  } 

funct ion  N i n j a  ( )   {  } 

N i n j a . prototype  = new  Person ( ) ; 

const  n inj a =  new  N i nj a ( ) ; 

0TeeT.  CBOHCTBO  cons t ructor OTHOCHTCJI  K  o6beKry-npoTOTttny,  co3,11;aH

HOM)' tjl)'HKQtteH"-KoHcTp)'KTopoM. B ,11;aHHOM npttMepe 1<0,11;a BCTpoeHI-IhIH npo

TOTHn <PYHKQHH-KOHCTP)'I<TOpa o6beKTOB TH Ila Ninj a nepeonpe;�eJIJieTCJI HO

BbIM 061,eKTOM T11na Person. CJie,11;0BaTeJib1-10, Kor,11;a o6oeI<T ninj a co3t�aeTcJI KOHCTP)'KTopoM o6beKTOB T11na Ninj a ,  n ero npoToT11ne ycTaI-IaBJIHBaeTCJI HOBhIH o6beKT pers on. 11 ,  HaKoHeQ,  nptt ,11;ocryne K CBOHCTB)' con s t ructor o6beKTa ninj a tjlaKT11qecKH npottcxo,11;11T 06pameH11e K ero npoToT11ny (T.e. 

K HOBOM)' o6beKry person)' llOCKOJihK)' y caMoro o6beKTa ninj a OTC)'TCTByeT 

co6cTBeHHoe CBOHCTBO cons tructor. Ho  11 y o6·heKTa person OTC)'TCTB)'eT 

CBOHCTBO const ruct or, noaToMy npo11cxo,11;11T 06pameH11e K ero npoTOT11ny, (T.e. I<  o6beKry  Person . prototype) .  I1 y aToro o6oeKTa HMeeTrn CBOHCTBO 

c on s t ructor,  CChIJia10meecJI  Ha  <PYHKQ11IO-KOHCTP)'KTOP  o6beKTOB  nma Person.  J);aHHhIH  np11Mep  HarJIJI)J;HO  noKa3bIBaeT,  no•reMy  cJie,11;yeT  oqeHh aKKypaTHO  o6pau�aTbCJI  co csolicTBOM  constructor. HecMoTpJI Ha TO  qTo o6beKT ninj a 6hIJI C03)J;aH <PYHKQHeH-KOHCTP)'I<TOPOM o6beKTOB THna Ninj a , 

,11;ocrynHoe n o  yMoJ1qaH1110 csoM:cTBO Nin j a . protot ype yKa3hrnaeT H a  <PYHK

Qmo-KoHcTp)'KTop o6beKTOB THna Person 113-3a oco6eHHOCTeii nepeonpeJJ.e

JieHHJI. 

7.  ITm1cHHTe, KaKHM o6pa30M onepaQHJI i ns t anceof )1.ettcTB)'eT B c11eJJ.y1omeM 

np11Mepe Ko,11;a: 

function  Warrior ( )  

function  Samurai ( )  

S amurai . protot ype =  new  Warrior ( ) ; 

var  samura i =  new  S amurai ( ) ; 

samurai  instanceof  Wa r r i o r ;   / /   noRCH�Tb 
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0TBeT.  B ,uaHHOM onepau:ww inst anceof nposepJieTrn:,  Haxo,uwTcJI JIH  npo

TOTHn cpyttKl�HH, yKa3bIBaeMbIH B  npaBOM ee 'IaCTH,  B  u:enO'IKe npoTOTHilOB 

o6'beKTa,  yr<a3bIBaeMoro  B  JieBOH  ee  'IaCTH.  06oeKT,  yr<a3bIBaeMbIH  B  JieBOH 

•rncTH paccMaTpttsaeMoif 3,uecb onepau:1rn  ins tance o f ,  co3,uaeTCJI cpyttKU:Heif-KOHCTPYKTopoM  o6oeKTOB  THna  Samura i ,   a  y  ero  npoTOTHna  HMeeTCJI HOBbIH  ofrbeKT  warrior,  npoTOTHIIOM  KOToporo  CJipKHT  npoTOTHil  cpynK-1.(HH-KOHCTPYKTopa  ofrbeKTOB  Tttna  War r i o r   (Warrior . prot otype).  A B  

npaBOH  qacTH  ,uaHHOH  onepaU:HH yKa3hIBaeTC51  cpyttKU:HJI-KOHCTpyr<TOP  o6'beKTOB nma Wa rrior. Ta1mM o6pa30M, B ,uaHHOM npHMepe Ko,ua H3 onepau:ww instanceo f B03BpaTHTCJI 11oruqecKoe 3Ha'Ienwe t rue, nocKOJihKY npoTOTHn cpyttKU:HH B npasoi1 ee qacTH (Warrior . prototype) MO)KeT 6bITh o6ttap�eH 

B  u:enOLIKe  npOTOTHIIOB ofrbeKTa, yr<a3aHHOro B JieBOH ee qaCTH. 

8.  flpeo6pa3yH:Te  cJie.uy10muH:  cpparMeHT  Ko,ua  H3 cTatt,uapTa  ES6  B  cTatt,uapT 

ES5: 

c l a s s   Warrior  { 

constructor ( weapon )  { 

thi s . weapon  = weapon ; 

w i e l d  ( )  

ret urn  "Wie lding  "  +  this . weapon ; 

stat i c   due l (warrio r l ,   warrior2 )  { 

ret urn  wa rriorl . wi e ld ( )   + "  " +  wa rrior2 . wi e ld ( ) ; 0TBeT. YI<a3aHHhIH Bhmre cpparMeHT 1<0,ua MO)KHO npeo6pa3oBaTh B cTatt.uapT 

ES5 c;re.uy10mHM o6pa3oM: 

funct ion  Warrior ( weapo n )  

t h i s . weapon  = weapon ; 

Warrior . prototype . wi e l d   =  funct i on  ( )  

return  " W i e lding  "  +  thi s . weapon ; 

} ; 

Warrior . duel  =  funct ion  (warrior l ,  warrior2 )  { 

return  warriorl . wi e l d ( )   + "  " +  warrior2 . wi e l d ( ) ; 

} ; 

rnasa 8. YnpasneHHe AOcrynoM K o6beKraM 

1 .   B  KaKOM  H3  Bbipa)KeHHM  B  .usyx  nocJie,uHHX  cTpoKax  np1rne,uettttoro  HH)Ke cpparMe1ua Ko,ua Moryr 6bITh crettepHposattbI  HCKJIIO'IeHHJI rrpH ero BhmOJIneHHH H not.IeMy 3TO MmKeT npoH30HTH? 
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const  ninj a  =  { 

get  name ( )   { 

return  "Aki yama " ; 

n i n j a . name ( ) ; 

const  name  =  ninj a . name ; 

0TBeT. B pe3YJihTaTe BhI30Ba MeTO;I;a ninj a . name  ( )  re1-1epttpyeTCH MCKJnoqe

HMe, nocKOJihKY y o6'beKTa ninj a oTcyrcTsyeT MeTo;I; name ( ) . A npa ;I;ocryne K csoi1cTBY ninj a .  name  B BbipaJJ<eI-11111 con s t  name  = ni nj a .  name 6;iarono

JIYqHo aKTMBM311pyeTCH MeTO;I; noJiyqeHMH 11 nepeMeHHot°1 name np11csattsaeTcH 3HaqeHtte "Akiyama " . 

2 .   KaKoi1  Mexatt113M  no3BOJIHeT  MeTO;I;y  noJIYqeHaH  o6paTMThCH  K  3aKpbITOH 

o6neKTHOH nepeMeHHOH B np11Be)l;eHHOM HmKe qiparMeHTe KO;I;a? 

funct ion  Samura i ( )   { 

const  _weapon =  " katana " ; 

Obj ect . defi ne Propert y ( th i s ,   " weapon" ,   { 

get :  ( )   =>  _weapon 

} )  ; 

const  samurai =  new  S amurai ( ) ; 

a s sert ( samura i . weapon  ===  " katana " ,   "A  katana  wie lding  samura i " ) ; 0TBeT. 3aMhIKaHl1H npe;I;OCTaBJIHIOT MeTO)l;aM no�emrn )l;Ocryn K 3aKpblTbIM 

o6'beKTHhIM nepeMeHHhIM. B ;I;aHHOM c�ae so1<pyr 3aKpbITOH nepeMem-1011 

-weapon, onpe;I;eJIHeMOH B 4>YHKQ1111-KOHCTPYKTOpe, B MeTo,ne get ( )  06pa3yeTCH 3aMb1KaH11e, noMep:lK11BaI01IIee aKTMBHOH nepeMe1-rnyIO _weapon. 

3.  Ka1<oe 113 np1rne;I;eHHhIX HH:lKe YTBep:lK;I;e1-111i1 npott)l;eT? 

const  da imyo  =  { name :  " Mat su " ,  c l a n :  " T a kasu" } ; const  proxy =  new  Proxy ( da imyo , 

get :  ( t arget ,  key )   =>  { 

i f ( ke y   ===  " cl an " )  { 

return  " To kugawa " ; 

} 

} )  ; 

as sert ( da imyo . c lan  ===  " Ta kasu " , 

"Matsu  of  c l an  Takasu " ) ; 

I I   npoA�eT 

as sert ( p roxy . cl a n   === " T o kugawa " , 

"Matsu  of  clan  Tokugawa ? " ) ;  I I   npoA�eT 

proxy . clan  =  " T o kugawa " ; 

a s s ert ( daimyo . cl a n   ===  " T a kasu " , 

" Mat su  o f   c l an  T a ka su " ) ; 

I I   He  npoA�eT 

a s sert ( proxy . cl an  === " Tokugawa " , 

" Matsu  o f   c l an  Tokugawa ? " ) ;  I I   npoA�eT 
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0TBeT. CTepBoe yrBep)l(,nem1e rrpott,neT,  IlOTOM)' qTo y o6'bCKTa daimyo 11Me

CTOI CBOHCTBO clan co 3HaqeHl1eM " T a kasu II . I1 BTopoe yrBep)K,ll;eH11e rrpoi1-

.neT,  IlOTOMY qTO CBOHCTBO clan ,nocrynHO qepe3 rrpoKCH-06'beKT c  MeTO,ll;OM 

nepexBaTa get ( ) ,  1<0Topb1tt Bcer,na B03BpamaeT "Tokugawa " B KaqecTBe 3Hal'.IeH11JI CBOttCTBa c l an. 

4.  Kor,na  Bb1q11cJIJieTCJI  BbipaJKeH11e  prox y . c l an =  " T o kugawa " ,  3HaqeH11e 

" T o kugawa "  coxpaHJieTCJI  B  CBOttCTBe  clan o6'beKTa  da imyo ,  rroc1<0JibKY y npo1<c11-06'he1<Ta  oTcyrcTByeT  MeTo,n  rrepexBaTa  s e t  ( ) ,  a  cJie,noBaTeJihHO, CTaH,napTHOe  ,nettCTBl1e  ITO ycTaHOBKe 3Hal'.JeHl1Jl B ,naHHOM CBOHCTBe BbIIlOJJ

HJieTCJI 1-Ia.ll: u;eJieBbIM o6'beKTOM da imyo. 

S.  TpeThe  yrBep)K,neH11e  He  rrpoi1,neT,  rrocKOJihKY  B  CBOttCTBe  c l an  ofrheKTa daimyo xpaH11TcJI 3Ha•1eH11e  " T o kugawa " ,  a He 3HaqeH11e  " Takas u " . 

6 .   H ,   I-IaKOHeu;,  qeTBepToe  yrBep)K,neH11e  rrpoi1,neT,  rroToMy  qTo  rrpo1<c11-06'heKT Bcer,na B03BpamaeT 3HaqeH11e  " T o kugawa " ,  He3aB11c11Mo OT Toro,  KaKoe 11MeHHO 3Haqer-me xpaHl1TCJI B CBOHCTBe  clan u;eJieBoro o6·beKTa. 

7.  KaKoe 113 rrp11se,neHHhIX Hl1)Ke yrBep)K,neH11i1 rrpoi1,neT? 

const  da imyo  =  {  name :  "Matsu " ,   clan :  " T a kasu " ,   armyS i ze :  1 0 0 00 ) ; cons t  proxy =  new  Proxy ( da imyo ,   { 

set :  ( ta rget ,  key,  value )  =>  { 

i f ( key  ===  " a rmyS i ze " )  { 

const  numbe r =  Numbe r . pa r s e i nt ( va l ue ) ; 

i f ( ! Number . i sNaN ( numbe r ) )  { 

t arget [ ke y ]   = number; 

e l s e   { 

t a rget [ key] 

va lue ; 

) , 

) ) ; 

assert ( da imyo . armyS i ze  ===  1 0 0 0 0 , 

"Matsu  has  1 0   0 0 0   men  at  arms " ) ;  I I   rrpoA�eT 

as sert ( prox y . armyS i ze  ===  1 00 0 0 , 

"Mat su  has  1 0   0 0 0   men  a t   a rms " ) ; 

1 1   rrpoA�eT 

proxy . a rmy S i z e   =  " large " ; 

as sert ( daimyo . armyS i z e   === " l arge" , 

"Matsu  has  a  large  army " ) ;   I I  He  rrpoA�eT 

da imyo . a rmyS i ze  =  " l arge " ; 

a s sert ( daimyo . armyS i ze  === " large " , 

"Matsu  has  a  l a rge  army " )  ; 

1 1   rrpoA�eT 

0TBeT.  ITepBoe  yrsep)l(,neH11e  rrpo:H,neT,  a  rnottcTBO  a rmyS i z e  o6'heKTa daimyo np11H11MaeT 3Hal'.1em1e 10000. I1  BTopoe yrBep)l(,neH11e rrpoi1,neT,  rro

CKOJihKY B  rrpo1<c11-06'beKTe  He orrpe,neJieH  MeTo,n rrepexBaTa  get ( ) ,  11  B  CB.H311  c  aT11M  B03Bparn:aeTcJI  3HaqeH11e CBOttCTBa  a rmy S i z e  u;eJieBoro  06'be1<Ta 
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da imyo.  Kor,a;a  BhI'IHCJUieTCJI  BbipaJKett11.e proxy . armyS i ze  =  " l a rge " ; , B rrpoKc11-06oeKTe aKTHBH311pycrcJ1 MeTo,a; nepexBaTa s e t  ( ) . B 3TOM MeTo,a;e npoBepJieTCJI, JIBJHieTCJI JIH nepe,a;aHHOe eMy 3Ha'!eHHe  'IHCJIOBblM,  H TOJibKO 

B TOM  CJIY<Iae,  eCJIH 3TO 3Ha'-leHHe ,a;ettCTBHTeJihHO  OKa3bIBaeTGI  '-IHCJIOBbIM, OHO  np11cBaHBaeTcJ1  csoH:cTBY Qe11esoro 06-beKTa.  B  ,a;aHHOM CJ1yqae 3Ha�1e

HHe, nepe,a;aHHOe MeTo,a;y nepexBaTa set ( )  , He 5IBJIJieTCJI '-IHCJIOBbIM, H 1103TO

MY HHKaKHX H3MeHem1H: B csoH:cTBe a rmyS i ze QeJiesoro o6oeKTa daimyo He npo11.cxo,n:HT.  I1MeHHO no  :now rrpH'-IHHe He rrpoH:,a;eT TpeTbe YTBep)l{,n:ettHe, r,a;e  npe,a;noJiaraeTCSI  H3MeHem1e  B  ,a;aHI-IOM  CBOHCTBe.  ,llaJiee  B  BblpaJKeHHH 

daimyo . a rmyS i ze  =  " l a r ge " ;   BhITIOJII-rneTC»  Herrocpe,a;cTBeHHaJI  3aIIHCh 3Ha'-leHH»  cBowcTBa  a rmyS i z e  B  o6xo,a; npoKcH-o6oeKTa.  CJie,n:oBaTeJibHO, rrocJie,n:ttee YTBepM,a;eHHe npoH:,a;eT. 

rnaea 9. Pa6oTa c KOnneKU,MSIMM 

1 .   KaKHM oKa.>KeTC» co,a;ep)l{HMOe MaccHBa s amurai nocJie BbITIOJIHeHHH CJ1e,a;yrorn;ero cpparMeHTa Ko,a;a? 

const  samurai =  ( " Oda " ,   "Tomoe " ] ; samurai ( 3 ]   = " Hattori " ; 

0TeeT.  Co,a;epMHMoe  MaccHBa  s amu r a i   OKaJKeTCSI  cJie,a;yrorn;HM:  [ "Oda " , 

" T omoe " ,   unde fined,  " Ha t t or i "  J .  B  tta'-laJie ,a;attttoro MaccHBa ycTattas

;msaIOTCJI 3Ha'-leHHJI  "Oda "  H  "Tomoe "  no HH,[J;eKCaM 0  H 1 COOTBeTCTBeHHO. 

A 3aTeM B MaCCHB s amurai BBO,n:HTCSI HOBOe HMS! caMYPaJI Hattori no HH,n:eKcy 3 ,  KOTOpbIM pacrnHpSieTC5I ,n:aHHblH  MaCCHB.  B TO  )Ke BpeMSI 3Ha'-leHHe  no HH,n:eKcy 2 ocTaeTCJI tteorrpe,a;eJieHHbIM (unde fined). 

2 .   KaK11M oKaJKeTC» co,a;ep)l{HMOe MaCCHBa ninj as nocJie BbITIOJIHeH11» cJie,a;yiorn;ero cpparMettTa Ko,a;a? 

const  ninj as =  ( ] ; 

n i n j a s . push ( " Yoshi " ) ; 

ninj as . unshi ft ( " Hattori " ) ; 

n i nj as . l ength  =  3 ; 

n i nj as . pop ( ) ; 

0TBeT.  Co,a;ep)l{HMoe  Macorna  n i n j a s   6y,n:eT  cJie,a;yrorn;HM:  [ " H a t t o r i " , 

" Yo s h i " ] .  Ctta'-laJia  B  ;:i;aHHOM  npHMepe  Ko;:i;a  co3;:i;aeTC»  nycToH:  MaccHB 

n i n j a s ,   3aTeM  B  ero  KOHeQ  ,a;o6aBJISieTC»  3Ha'-leHHe  " Yoshi "  MeTO)J;OM 

push ( ) , a  B ero Ha'-laJIO - 3Ha'-leH11e " Ha t tor i "  MeTo;:i;oM unshift ( ) .  ,llaJiee ycTaHOBKOH 3Ha'!emrn 3 B CBOHCTBe l ength ;:i;aHHbIH MaCCHB pacumpJieTC5I, 11 

no 11tt;:i;eKcy 2 6y;:i;eT xpattHThCH tteonpe;:i;eJieHttoe 3Ha'-lem1e (unde fined). A B  

pe3yJibTaTe  BbI30Ba MeTo;:i;a pop ( )   tteonpe,n:eJieHHOe 3Ha'lem1e y;:i;aJIJieTCJI H3 

MaCCHBa nin j a s ,  r;:i;e B KOHe'IHOM HTOre OCTaeTCJI CJie;:i;yrorn;ee co;:i;epiKHMoe: 

[ " Hattori " ,   " Yoshi " ] . 
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3.  Ka1mM OKa>KeTc.H co,n:ep)l(11Moe Macnrna s amurai noCJre Bhmo1rneH11.H CJre,n:y

IOI.IIero cpparMeHTa Ko,n:a? 

const  samura i =  [ ] ; 

samura i . push ( " Oda " ) ; 

samura i . unshi ft ( " Tomoe " ) ; 

samura i . spl i ce ( l ,   0 ,   " Hattor i " ,   " T a keda " ) ; samurai . pop ( )  ; 

0TeeT.  Co,n:ep)l(11Moe  Macc11sa  s amurai  6y,n:eT  c;re,n:y101.II11M:  [ " Tomoe " , 

" Hattori " ,   " T a keda " ] .  Ctta'-1ana B ,n:aHHOM  np11Mepe  Ko,n:a  co3,n:aeTc.H  ny

CTOtt  Macc11s samurai ,  3aTeM B ero KOHeQ ,n:o6as;rneTc.H 3Ha'feHHe  " Oda "  Me

TO,U:OM push ( ) , a  B ero  Ha'-1ano - 3Ha'feH11e  " Tomo e "  MeTo,n:oM  unshift ( ) . 

MeTo,n: s p l i ce ( )  He y,n:an.HeT HH'fero 113 Maccttsa, a npocTo noMelllaeT 3Haqe

HH.H "Hattori" 11 "Ta keda" no 111-r,n:eKcy 1  (noCJie "Tomoe") . BhI30B noCJre,n:ttero MeTo,n:a pop ( )  y,n:an.HeT 3HaqeH11e "Oda" l13 KOHQa MaCCHBa. 

4.  1ITo ocTaHeTC51 B nepeMeHHbIX f i r s t ,  s econd H third noc;re BbIIlOJIHeHH.H 

c;1e,n:y101.IIero cpparMeHTa 1<0,n:a? 

const  ninj as  =  [ { name : " Yoshi " ,   age :  1 8 ) , 

{ name : " Hattor i " ,   age :  1 9 ) , 

{ name : " Yagyu " ,   age :  2 0 } ] ; 

const  first  =  ninj as . map ( ninj a  =>  ninj a . age ) ; const  second =  f i rst . f i l t e r ( age  => age %  2  ==  0 ) ; const  third =  first . reduce (  ( aggregate ,  item)  => aggregate  +  i t em,  0 ) ; 0TeeT.  ITepeMeHHa51 f i r s t :   ( 18 ,   1 9 ,   2 0 ] ; nepeMeHHa51 s econd:  ( 18 ,   2 0 ] ; nepeMeHHa51 thi rd: 57. 

S.  1ITo ocTaHeTC.H s nepeMeHHhIX f i r s t  11 s ec ond nocJie BhmOJIHeHH51 cJie,n:y10II1ero cpparMeHTa Ko,n:a? 

const  ninj as  =  [ {   name :  " Yoshi " ,   age :  1 8   } , 

{ name :  " Hattor i " ,   age :  1 9   } , 

{  name :  " Yagyu" ,  a ge :  2 0   ) J ; 

const  f i r s t =  ninj a s . some ( ni nj a  => ninj a . age %  2  ==  0 ) ; const  second  =  ninj as . every ( n i n j a   =>  ninj a . age  %  2  ==  0 ) ; 0TeeT.  ITepeMeHI-Ia51  f i r s t :   Jiortt'fecKoe  3Ha'-retttte  t ru e ;   nepeMeHHa.H 

s econd: Jior11qecKoe 3Ha'-reHHe false. 

6.  KaKtte 113 np11se,n:eHHhIX HH)l(e yrsep)l(,n:eH11i1 npoi1,n:yr? 

const  samuraiClanMap  =  new  Map ( ) ; 

const  samura i l  

name :  " Toyotomi " } ; 

const  samura i 2  

name :  " T a keda " } ; 

const  samura i 3  

name :  "Akiyama " } ; 

const  oda  =  {  c l an :  " Oda " } ; 

const  t o kugawa  =  {  clan :  "Tokugawa " } ; 

const  t akeda  = { c l an :  " Ta keda " } ; 
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samuraiClanMap . set ( samura i l ,   oda ) ; 

samura iCl anMap . set ( samura i 2 ,   to kugawa ) ; 

samuraiClanMap . set ( samura i 2 ,   t a keda ) ; 

assert ( samuraiCl anMap . s i z e   ===  3 , 

" There  a re  three  mappings " ) ; 

a s sert ( samuraiCl anMap . has ( sarnurai l ) , 

" The  first  samurai  ha s  a  mapp i ng " ) ; 

assert ( s amuraiCl anMap . has ( samura i 3 ) , 

" The  third  samurai  has  a  mappi ng " ) ; 

0TBeT.  Depsoe  yrsep)l{)J;eH11e  He  npo:H,11;eT,  nocKOJihKY  OT06paJKeH11e  ,TJ;JIJI nepeMeHHOH  samura i 2  co3,11;aHo ,TJ;BaJK,TJ;hI. A BTopoe yrsep:>K,11;eH11e  npo:H,11;eT, nocKOJihKY ,11;06asJieHo OT06paJKeH11e ,TJ;JIJI  nepeMeHHOH  samurai l .  11 TpeThe yrsep:>K,11;eH11e He npo:H,11;eT, nocKOJihKY ,TJ;JIJI nepeMeHHOH s amura i 3  soo6�e He C03,TJ;aHO OT06paJKeH11e. 

7.  KaK11e 113 np11Be,11;eHHhIX HH:>Ke yrBep:>K,11;eHHH npo:H,11;yr? 

canst  samurai =  new  Set ( " Toyotomi " ,   " T a keda " ,   "Aki yama " ,  "Akiyama " ) ; ass ert ( samurai . s i z e  

4 ,   " There  a r e   four  samurai  in  t h e   set " ) ; samura i . add ( "Akiyama " ) ; 

assert ( samura i .  s i z e  ===  5 ,   " There  are  f i ve  samurai  i n   t he  set " ) ; a s s ert ( samurai . has ( " Toyotomi " ,   " Toyot omi  i s   in ! " )  ; a s sert ( samura i . has ( " Hattor i " ,   " Hattori  i s   i n ! " ) ; 0TeeT. Depsoe yrBep:>K,11;eH11e He npo:H,11;eT,  nocKOJihKY 3HaqeH11e  11 Aki yama 11 

BBO,TJ;HTCJI B  MHO:>KeCTBO TOJibKO O,TJ;HH pa3.  11 BTopoe yrsep:>K,11;eH11e  He  npo:H

�eT, nocKOJihKY nonhITI<a e�e pa3 ssecT11 3HaqeH11e  11 Aki yama 11  B MHO:>KeCTBO 

He  H3MeHHT HH  ero co�ep:>KHMOe,  HH ero ,TJ;JIHHy.  Dpe�nocJie�Hee yrsep:>K�e

HHe npo:H�eT,  IlOCKOJibI<Y 3HaqeHHe "Toyotomi" BXO�HT B  Harne MHO:>KeCTBO. 

DocJie,11;Hee yrBep:>K�eH11e He npoxo�HT,  noTOMY qTo 3HaqeHHe "Hattori" He npHH�e:>KHT MHO:>KeCTBy. 

rnaea 1 0. OenaAeHMe perynS1pHblMM Bbtpa>KeHMS1MM 

1 .   KaI<HMH tt3 npuse�eHHhIX Htt:>Ke JI3hII<OBhIX cpe�cTB Moryr 6hITh cocTaBJieHhI perym1pHhie BbipaJKeHtt.H  BJ avaScript? 

a) )foTepaJibl peryJI.HpHbIX BblpaJKeHttH. 

6)  BcTpoeHHhIH I<OHCTPYI<TOP o6neI<TOB Tuna RegExp. 

s)  BCTpoeHHhIH I<OHCTPYI<Top o6neI<TOB Tuna RegularExpr e s s ion. 

0TBeT.  c  IlOMO�bIO  JIHTepaJIOB  peryJI.HpHblX  BblpaJKeHttH  (sapttaHT  a))  ll BCTpoeHHoro KOHCTPYI<Topa o6neKTOB Tm1a Reg Exp ( sap11aHT 6)). A sap11aHT 

B) OTBeTa HesepHhIH, nocKOJihKY BcTpoeHHoro KOHCTPYKTopa o6oeKTOB T11na Regu.larExpress ion He c�ecTsyer. 

2.  1·ITo 113 npHBe�eHHOro HH:>Ke .HBJI.HeTOI JlllTepaJIOM peryJIJipHoro Bblpa:>KeHH.H? 



IlpU!loJ1ce'/-lUe B. Omeem'bt, ua ynpaJ/C'l-lf!'liUf/, 

523 

a)  /test / 

6) \ t e s t \  

n) new  RegExp ( " t e st " ) ; 

0TBeT.  B  JI3hIKe JavaScript JI11TepaJI peI)'JIJip1-1oro Bb1pa)l<e1-111JI orpa1-111q11naeTrn .11;nyMJI 31-1a1raM11 KocoH: qepTbI (nap11a1-1T a)) . 

3.  Bb16epwre H3 rrp11Be.11;e1-11-1h1x 1-111)Ke q)JlaroB Te,  KOTOpb1e rrpaBHJihHO yKa3aHhI B peryJIJIPHOM BblpIDKeHl1H. 

a) test / g  

6) g / t e s t /  

n) new  RegExp ( " test " ,   " gi " ) ; 

0TBeT.  B  JI11TepaJiax  peryJIRpttbJX  Bb1p<UKe1-111H:  qmar11  yKa3bIBaIOTCJI  nocJie 3aKpbrna10meH: KocoH: qepTh1: t e s t / g  (nap11a1-1T a)) . A B  KOHCTPYKTopax 06be1<ToB  THrra  RegExp  01-111  nepe.11;a10TCJI  B  Ka'l:eCTBe  BToporo  apryMettTa:  new RegExp ( " t e s t " ,   " gi " ) ;  (nap11a1-1T e)). 

4 .   C  KaKoH: H3 rrp11ne.11;e1-1HbIX H11)Ke CHMBOJihHhIX crpo1< conrra.11;aeT peryJIRpttoe Bblpa)Ke1-me I de f I ? 

a )  0 .11;1-1a 113 Cl1MBOJihHbIX CTpOK "d"' " e " '  "f II 6)  " de f " 

B )  " de " 

0TeeT.  PeryJIJip1-1oe  Bbipa)Ke1-111e  I de f I  conrra.11;aeT  TOJihKO  c  c11MBOJibHOH 

cTpo1<0H:  " de f " ,  r.11;e rro.11;pR.11; cJie;zyioT c11MBOJihI d, e 11 f ( BapHaHT 6)). 

S .   C KaKoH: 113 rrp11ne.11;eHHhIX HI1)Ke CHMBOJihHhIX cTpoK coBrra.11;aeT peryJIRpttoe Bh1pa)Kett11e I [ " abc J / ? 

a )  0 .11;tta 113 CHMBOJihHhIX cTpoK " a " ,  " b " ,  " c " 

6 )  0.11;tta H 3  CHMBOJihHhIX cTpo1< " d " ,  " e  " ,  " f " 

B )  C11MBOJihHaJI cTpo1<a  " ab " 

0TeeT.  PeI)'JIRpttoe Bbipa)Kett11e  I [ " abc ) /  coBna.11;aeT c o.11;ttoH: 11 3  c 11MBOJib

Hh1x CTpOK  " d " ,  " e " ,  " f " ,  cocToJimeH: 113 e.11;111-1cTBe1-11-1oro CHMBOJia, He JIBJIJI-10merocJI Cl1MBOJIOM a ,  b 11)111 c (Bap11a1-1T 6)). 

6.  c  KaKl1M  113 np11Be.11;eHHbIX HH)Ke  peryJIJIPHhlX Bblpa)KeHHH COBila.ll;aeT Cl1M

BOJlbHaJI CTpOKa " he l l o " ? 

a )  /he l l o /  

6)  /he l l  ? o /  

B )  / hel * o /  

r )  / [ hel l o ) / 

0TeeT.  c  pery;rnpHblM  Bblpa)KeI-rneM  / he l l o /   TOl.J:HO  COBrra.11;aeT  TOJlbKO 

crpoKa  " h e l l o "   (BapttaHT a)).  C  peryJIJIPHhIM  Bbip<Ul<eHHeM  / he l l  ? o /  co

Brra.11;aeT cTpoKa " he l l o "  11JIH "he l o " ,  a BTopoH: CHMBOJI 1  tteo6JI3aTeJieH (na-
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pttaHT 6)) . A c  perymi:pHbIM Bbip£l)l(em1eM  /hel * o /  noCJie nepBoro CHMBOJia 1  COBIIa,11,aeT mo6oe I\OJIW:IeCTBO CJie,11,)'IO�HX ,11,aJiee CHMBOJIOB l  ( BapHaHT B)). 

7.  C  Ka1<0i1: H3 np11Be,11,eHHhIX HIUKe CHMBOJihHhrx cTpoK coBna,11,aer perymrpHoe Bhlp£l)l(eH11e I ( cd) + ( de )  * I? 

a)  " cd " 

6)  "de" 

B)  " cdde " 

r)  " cdcd" 

,11,)  " c e " 

e)  " cdcddedede " 

0TBeT. PerymrpHoe Bbrp£l)l(eHHe I ( cd ) + ( de )  * I  coBna,11,aeT c 0,11,HHM HJIH He

CKOJihKHMH BXO)K,11,eHHJIMH CHMBOJIOB cd, IlOCJie KOTOpbix CJie,11,)'eT JII06oe KO

JIH'IeCTBO BXQ)K,11,eHHH CHMBOJIOB de (BapttaHTbl a), B), r) H e)) . 

8.  KaKHM H3 npHBe,11,eHHhIX HH)Ke 3HaKoB MmKHO o6o3Ha�mTh MhTepHaTHBHhre BapuaHTbI B perym1pHOM Bbip£l)l(eHHH? 

a) # 

6)  & 

B)  I 

0TBeT. AilhTepHaTHBHbie BapuaHThI B perymrpHOM Bbip£l)l(eHHI1 MO)KHO o6o-3HaqJ1Tb 3HaKOM BepnIKMhHOtt qepThI  ( I ; Bap11aHT n)). 

9.  KaKHM H3 np11se,11,eHHbIX  Htt)Ke  crroco6os MO)KHO cocJiaTbC.H  Ha  nepByIO co

Bnasrny10 IJ,mppy B peryII.HpHoM Bbip£l)l(eHHH I (  [ 0 - 9 J  ) 2 I ? 

a )  / 0  

6) / 1  

B)  \ 0  

r)  \ 1  

OTBeT. \ 1  (BapHaHT r)) . 

10. c KaKHM 113 npHBe,11,eHHbIX HmKe q11ceJI COBIIa,11,eT peryJI.HpHoe Bbip£l)l(eI-me I (  [ 0 - 5 ] )  6 \ 1 /? 

a)  060 

6) 1 6  

B )  2 6 1  

r )  5 6 5  

0TBeT.  nepBbIM CHMBOJIOM  B  peryJI.HpHOM Bblpa:tKeHHH  I (  [ 0 - 5  J  )  6 \ 1  I  .HB

JI.HeTC.H IJ,mppa OT 0 ,11,0  5, BTOpbIM CHMBOJIOM - IJ,mppa 6,  a TpeThHM CHMBO

JIOM - nepBaJI COBIIaBIIIaJI IJ,mppa, IIO:'ffOMY ,11,aHHOe peryJI.HpHoe Bblp£l)l(eI-me COBIIa,11,eT c qucJiaMH 0 6 0  H 565 ( sapuaHTbI a) H r)) . 





IIpwioJ1Ce'H:ue B,  Omsem'bt 1w ynpa:J1cue11,wi 

525 

11. c  KaKOH  H3 rrpttBe,T(eHHbIX I-IH:>Ke  CHMBOJihHbIX CTpOK cosna,T(eT perym1pHoe Bb1paJKem1e I ( ? : ninj a )  - ( t r i c k )  ? - \ 1 / ? 

a )  "ninj a- " 

6)  " n in j a - t r i c k-ninj a " 

s )  "nin j a - t r i c k - t r i c k " 

0TBeT. nepBa51 rpyrrrra  ( ? : ninj a )  B perym1pHOM Bblpa:>KeHHH I ( ? : ninj a )  -

( t r i c k )  ? - \ 1 I  51BJI51eTc51  HecpttKc11pyeMoi1,  TOr;:(a  KaK  BTopa51  rpyrrrra ( t r i c k ) ?  - cp111<c11pyeMoii:  11  Heo6JI3aTe11bHoii:.  Ho ecJIH  o6Hapy:>KttsaeTC51 

BTOpa51 rpyrrrra, TO B KOHe'IHOM HTore ITOJIY'IaeTC51 o6paTHa51 CCbIJIKa Ha Hee. 

CJie,T(oBaTeJibHO, ;:(aH1-1oe pery1rnpHoe Bbipa:>KeHtte cosna,T(eT c cttMBOJibHbIMH 

crpoKaMtt  "ninj a - "  tt  "ninj a - t r i c k - t r i c k "  (sapttaHTbI a) 11 e)) . 

12. K 1<a1<0My tt3 rrp11ne;:(eHHbIX Htt:>Ke pe3yJibTaToB np11ne,T(eT BbI30B  " 0 1 2  6 7 5 "  • 

repl ace ( /  [ 0 - 5 ]  / g ,   " a " ) ? 

a)  " aaa 6 7 a " 

6 )  " a l 2 6 7 5 " 

s)  " a l 2 6 7 a " 

0TeeT.  B  ,T(aHHOM BbI30Be nee BXO:>K;:(eHH51 �ttcpp OT  0  ;:(O  5  3aMeH5IIOTC51 6YKsoii:  a,  IT03TOMY B pe3yJibTaTe UOJIY'IHTC51 CHMBOJibHa51 CTpoKa " aaa 6 7 a "  (sapttaHT a)) . 

rnaea 1 1   MeTOAMKM MOAYnSlpM33L\MM KOAa 

. 

1.  Ka1<oi1: 113 nepe'IttCJieHHbIX HH:>Ke MexaHH3MOB ,T(orryc1<aeT HaJIH•-rne 3aKpbITbIX 

nepeMeHHbIX MO�JI51 B npoeKTHOM ma6JIOHe Mo�y.nb? 

a) npoTOTHITbl 

6) 3aMbIKaHH51 

B) 06em;aHH51 

0TeeT.  B  rrpoeKTHOM  ma6JioHe  Mo�y.nb  3aMbIKaHH51  IT03BOJI51IOT  c1<pbrnaTh BHYTpeHHHe  aJieMeHTbI  MO;:(YJIJI,  KOTOpb1e  rr0Mep:>Knsa10Tc5I  aKTHBHbIMtt  c ITOMOID;bIO MeTO,T(OB H3 HHTepcpeH:ca API ,T(aHHOrO MO,T(YJIJI (sapttaHT 6)). 

2.  B npttBe;:(em-10M Htt:>Ke cpparMeHTe KO;:(a rrpttMeHJIIOTCJI MO�JIH, BHe;:(pettHbie B cTaH;:(apT ES6.  KaKtte tt3 rrepe'IttCJieHHbIX HH:>Ke H;:(eHTttcpttKaTopos MO� 

6hITb ,T(OCTYfIHbl, eCJIH HMnopTttponaTb MO�Jib? 

canst  spy  =  " Yagyu " ; 

funct ion  command ( )  { 

return  general + "  commands  you  to  wage  wa r ! " ; export  canst  general =  "Minamoto " ; 

a)  spy 

6) command 
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B) general 

0TBeT. 3a npe)l,eJiaMH MOJzyJI51 MO)l(CT 6bITb )l,OCTj'TIHhIM TOJibKO H)l,CHTmpttKa

TOp  genera l ,  IlOCKOJibK)'  3TO  e,rr:HHCTBCHHblH 3KCnopTttpoBaHHhlH  H)l,CHTHcp1maTOp (BapttaHT c)). 

3.  B npttse)l,eHHOM HH)l(e cpparMeHTe KO)J,a npttMeHHIOTCH MOJzyJIH, BHe;J;peHI-Ibie B  cTaH)l,apT ES6.  KaKHe 113 nepe•rncJieHHhIX HmKe tt)l,eHTttcpttKaTopos  Moryr 6hITb )J,OCT)'IlHbl, eCJIH HMnopTttpoBaTb MOJzyJib? 

const  ninj a  =  "Yagyu " ; 

func t i on  command ( )  { 

return  general + "  commands  you  t o   wage  wa r ! " ; const  gene r a l =  " M inarnot o " ; 

export  { ninj a  a s   spy } ; 

a)  spy 

6) comrnand 

B) general 

r) ninj a 

4.  0TBeT. 3a npe)J,eJiaMH MOJzyJI51 MO)l(eT 6hITb )l,OCTj'IlHhIM TOJibKO H)l,CHTHcpHKa

TOP  spy, noc1<0JibK)' aTo  e)l,HHCTBeHHbIH  H)l,eHTttcp111<aTop,  aKcnopTttposaH

HhIH B KatJecrBe  IlCCB)J,OHHMa nepeMeHHOH ninj a  (BapttaHT a)). 

5.  KaKoH: 113 nepetIHCJieHHhIX HH)l<e BH)l,OB HMnopTa MO)J,)'JieH: )l,onycTttM? 

II  ¢aHn  Mo�ynR :  personnel . j s  

const  ninj a  =  "Yagyu " ; 

func t i on  command ( )  { 

return  genera l   +  "  commands  you  t o   wage  wa r ! " ; const  gene ral  =  "Mi narnoto" ; 

export  { ninj a  as  spy } ; 

a)  import  { ninj a ,   spy,  genera l }   from  "personne l . j s " 

6) import  * as  Pers onnel  from  "personnel . j s " 

s) import  { sp y }   from  "pe rs onne l . j s " 

0TeeT.  TiepBbIH  BH)J, HMnopTa  (BapttaHT  a))  He)J,onycTHM,  TIOCKOJihKY  B  MO

JzyJIC pers onne l  He 3KCHOpTttpyIOTC51 H)l,CHTHcpHKaTOpbI  ninj a H  general. 

BTopoH:  BH)l,  HMnopTa  (BapttaHT 6)) )J,OIIYCTHM,  TIOCKOJibKY  HMnopTttpyeTC51 

Bech MOJzyJih, )l,OCTYfiHhIH qepe3 o6neKT Tttna Personnel .  l1 TpeTHH BH)J, HMnopTa  (sapttaHT e)) )J,OTIYCTHM, TIOCKOJihK)' HMnopTttpyeTC51 3KCnopTHpoBaH

HhIH H)l,eHTHcpHKaTOP spy. 

6.  Ka1wli  H3 nepe•mcJieHHhIX HH)l(e  onepaTopoB HMnopTttpyeT KJiacc Ninj a  B 

npHBC)J,CHHOM HH)l(C cpparMeHTe KO)J,a? 

I I   N i nj a . j s  

export  default  c l a s s   Ninj a  { 





IIpu.rtoJ1Cmue B.  Orneern'bl na ynpaJ/C'/ie'liUR. 

527 

s kul k ( )  {  return  " s kulking " ;   ) 

a)  import  Ninj a  from  "Ninj a . j s " 

6) import  * as  N inj a  from  "Ninj a . j s " 

B) import  * from  "Ninj a . j s " 

0TBeT. ilepBbIM BH,ll; HMnopTa (Bap11aHT a)) ,n;onyeTHM, IlOCKOJibKY HMIIOpTHpyeTrn TO, qTo aKenopT11pyeTe5I ITO yMoJlqaHHIO. 11 BTopoM: BH,ll; HMnopTa (Bap11aHT 6)) ,n;orryeTHM, noeI<OJibI<y :menopT11pyeTrn Beeb Mo,n;y11b. A TpeTHH BH,n; HMIIOpTa  (Bap11aHT e))  He,n;orrycTHM, rroeKOJlbKY OH eocTaBJieH eHHTaKc11qeeK11 HeBepHo (noeJie 3HaKa * ,n;om1rno eJie,n;oBaTb Bbipa_)KeH11e as MMHKJ:ra cca). 

rnaea 1 2 .  Pa6ora c MOAenblO DOM 

1 .   KaK11e YTBep)l{,n;eHmI npoii,n;YT B np11Be,n;eHHOM HH)l{e cpparMeine Ko,n;a? 

<div  id= " s amurai " ></div> 

< s cript> 

canst  e l ement =  document . queryS e l ector ( " # samurai " ) ; assert ( e l ement . id  === " samura i " ,   " prope rty  id  is  samura i " ) ; a s sert ( e l ement . getAt t r ibute ( " id" )  === " samura i " , 

" a t t r ibute  i d  i s   samurai " ) ; 

element . id  =  " newSamura i " ; 

a s s e rt ( e lement . id  ===  " newSamura i " ,   " propert y  i d  i s   newSamura i " ) ; assert ( e l ement . getAt t r ibute ( " id " )  ===  " newSamura i " , 

" at t ribute  i d   i s   newSamura i " ) ; 

< / script> 

0TBeT. B ,n;aHHOM cpparMeHTe Ko,n;a rrpoxo,n;RT Bee YTBep)l{,n;eHHR. Arp116YT i d 11 eBOHeTBO i d  eB5I3aHbl BMeCTe,  IlO::lTOMY I13MeHeHHe B O)J,HOM 113 HHX OTpa

)l{aeTOI Ha ,n;pyroM. 

2.  KaKHM 113 nepeq11cJ1eHHbIX H11)l{e crroco6oB MO)l{HO nony�rnTb ,n;oeryn K CBOH

CTBY border-width cT11J1enoro ocpopMJ1eHH5I aJieMeHTa pa3MeTKH n  np11Be

,n;eHHOM Hl1)l{e cpparMeHTe KO,n;a? 

<div  i d= " e l ement "  style=" border-width :  lpx; border-style : s o l i d ;   border- color :  red " > 

</div> 

< s c r ipt> 

canst  e l ement =  document . queryS e lector ( " #e l ement " ) ; 

< / script> 

a) e l ement . borde r-width 

6) element . getAtt ribute ( "border-width " ) ; 

n) el ement . s tyle [ "border-width" ] ; 

r) e lement . s tyle . borderWidth ; 
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0TBeT. Bb1p(l)l(em1e element . border-width He 11MeeT oco6oro CMbICJia, 110CKOJihK)' B HeM BbJq11cJ15leTCJI pa3HOCTb 3Hat.IeHl1H CBOHCTBa element . border 11 rrepeMeHHOH width, a :3TO cosepmeHI-10 He TO, qTQ Tpe6yeTC51 B .n;aHHOM CJiyqae.  B  c;1e;:zyro�eM .n;aJiee  Bblp(l)l(eH1111  element . getAt t ribute ( "borderwidth " )  ;  113BJieKaeTc51 aTpH6yT aJieMeHTa HTML-pa3MeTKH, a He cso:HcTso CTHJieBoro ocpopMJieHl151. 11, HaKOHeu;, B .n;syx 110CJie.D;HHX Bblp(l)l(eHH51X (sap11-aHTbl B) H r)) rroJiyqaeTCJI 3HaqeH11e  lpx CBOHCTBa CTHJiesoro ocpopMJleHHJI. 

3.  KaKo:H H3 rrepeqHcJieHHbIX 1-rn:)l(e BCTpoeHHbIX MeTo.n;os 1103BOJI5IeT 11o;iyq11Tb see  CTHJil1,  11p11MeH5IeMbie  K  orrpe.n;eJieHHOMY aJieMeHry  (T.e.  CTl1Jll:I,  rrpe;w

CTaBJIJieMbie 6pay3epoM; cnum, rrpHMeH51eMbie qepe3 Ta6JI11UbI cT11Jie:H; a TaK

)l(e CBOHCTBa, ycTaHaBJil1BaeMbie qepe3 aTpH6YT CTl:IJieBoro ocpopMJieH1151)? 

a)  getStyle ( )  

6)  getAl l S tyles ( )  

s ) getComputedS t yl e ( )  

0TBeT. Z(JI51 rroJiyqeH115I BbJqHcJieHHoro CTl1JIJI ocpopMJieH115I orrpe.n;eJieHHOro aJieMeHTa HTML-pa3MeTKl1  MO)l(eT 6bITb 11c110Jib30BaH TOJibKO  scTpoeHHbIH 

MeTo.n; getComputedStyle ( )  (sap11aHT B)). A ocTaJibHbie MeTO.D;bI He sxo;�JIT 

B cocTaB cTaH.n;apn10ro 11HTepcpe:Hca APL 

4.  Kor.n;a rrpoHcxo.n;HT rreperpy3Ka sepcTKH? 

0TBeT.  Tieperpy3Ka sepCTKl1 rrpol:ICXO,ll;l1T  rrpl:I Bb!JlOJIHeHl111 B rrpHKJia.D;HOM 

KO,ll;e 110CJie.D;OBaTeJibHOro pJI.n;a orrepau;H:H qTeHl151 11  3aJlHCl:I .n;aHHblX B MO.n;e

Jll:I DOM, KOTOpb1e BOIK11:H pa3 BbIHY)l(.D;aIOT 6pay3ep Bbll10JIH51Tb rrepepact.1e-r 

.n;aHHbIX sepcTKl1. 11 3TO rrpHBO,ll;HT K 3aMe.D;JieHl1IO peaKI.J;l:ll1 se6-rrp11JIO)l(eI-ll:IH 

Ha .n;e:HcTBl151 rroJib30BaTe11e:H. 

rnaea 1 3 . Oco6eHHocr111 06pa6orK111 co6b1TMH 

1 .   Tiot.ieMY TaK  B(l)l(HO,  t.iT06b1  rrocTaHOBKa  3a.n;aq  B  oqepe.n;b  11po11cxo.n;11J1a  3a rrpe.n;eJiaMl1 U11KJia 0)1(11,ll;aH115I co6bITl1H? 

0TBeT.  EcJIH  6b1  npouecc  11ocTaHOBK11  3a.n;at.1 B  oqepe.n;h  11po11cxo.n;11JI  B  u111<J1e  0)1(11,ll;aHl151  co6bITl1H, TO JII06b1e co6bITl151,  HaCTY11HBm11e  BO  speM51  BbI

TIOJIHeHH51 Ko.n;a ttaJavaScript, 6hrnH 6b1 npo11rHop11posattb1, a aTo HHKy.n;a He I'O,ll;l1TC51. 

2.  Tiot.IeMY TaK B(l)l(HO, l.fT06bI K(l)l(,ll;b!H mar Ul1KJia O)l(l1,ll;aHl151 co6bITl1H 3aHl1MaJI He 6oJibme  1 6 , 7  Mc? 

3.  0TBeT.  lJTo6bI  .n;o6HTbC51  TIJiaBHOro  Bocrrpo113se.n;eHl15I  aHl1MaQl111,  6pay3ep TibITaeTC51 nepecq11TbIBaTb 11 oTo6p(l)l(aTb co.n;ep)l(11Moe se6-cTpaH11UbI 60 pa3 

B  ceKytt.n;y.  TiepecqeT aJieMeHTOB  HHTepcpe:Hca se6-cTpaH11UhI  BhmOJIH5IeT01 

B  KOHU:e  U11KJia  0)1(11,ll;aHl151  co6bITl:IH ,  11  noaTOMY  J(Cl)l(,ll;b!H  mar aToro  UHKJia 

,ll;OJI)l(eH  M11TbC51  He  60Jibme  16,7 MC, l.JT06bi  rrp11JIO)l(eHH51 pa60TaJil1  6e3 3a

.n;ep)l(eK, 011epaT11BHO pear11py51  Ha .n;e:HcTBH51 noJih3oswreJie:H. 
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4.  KaKOH 113 rrepe'IIICJieHHblX Hl1JKe pe3yJibTaTOB 6y11:eT BhIBe)l;eH Ha KOHCOJ!b '-Iepe3 2 ceKYH/l:bI rroCJie Hat.IaJia BhmOJIHemrn npm1o)l(emrn? 

setT imeout ( funct ion ( )  { 

con s o le . log ( " T imeout  " ) ; 

) '  1 0 00 ) ; 

s e t l nt e rva l ( funct ion ( )  { 

conso l e . log ( " I nt erval  " ) ; 

) ,   5 0 0 ) ; 

a)  Timeout  I nt e rval  I nt erval  I nt e rval  Interval 

6) Interval  T imeout  Interval  Interval  Interval 

s) Int e rval  T imeout  T imeout 

0TBeT.  Interval Timeout Interval  Interval  Interval  (sap11aHT 6)) . 

KaK H3Becrno, MeTO)l; s e t  Inte rva l ( )  11HHUHHpyeT Bbl30B 06pa60Tt.111Ka co6hITH.H Ha IlOCTO.HHHOH OCHOBe qepe3 3a)l;aHHbIH 111-ITepBaJI speMeHl1 BilJIOTb 11:0  ero  OTMeHhl.  B  TO )Ke speM.H,  MeTO/l:  s e t  T imeout ( )  11tt11u;1111pyeT Jil1111b O/l:HOKpaTI-IbIH BhI30B o6pa6oTt.Il1Ka co6b1T11.H no 11cTet.IeH1111 YKa3aHHoro spe

MeHH 3a11:ep)l(Kl1.  B  HarneM  rrp11Mepe  cHa'IaJia '-Iepe3  500  MC  6y11:eT  BbI3BaHa 

¢YHKQ11.H  o6paTHoro  Bbl30Ba,  ycTaHOBJieHHa.H  MeTO)l;OM  s e t  I n t e rval ( ) . 

3aTeM ,  qepe3  1 000 MC )l;eJiaeTC.H o6paTHblH Bbl30B, ycTaHOBJieHHblH MeTO)l;OM 

s e t  Timeout ( )  11 cpa3y nocJie  aToro  ern,e  011:11H  06pa.THb1ti BhI30B, ycTattos

JieHHhIH  MeTO/l:OM  s e t  I n t e rval ( ) . A  11:a.11ee 11:e1ra10Trn  eme  11:sa  o6paTHhIX 

BbI30Ba,  ycTaHOBJieHHbIX B  MeTO)l;e  s et I nt e rval ( )  qepe3  1 500  11  2000  MC 

COOTBe'rcrseHHO. 

5.  KaKoti 113 rrepeq11cJieHHbIX 1-rnJKe pe3YJibTaTOB 6y11:e-r BhIBe)l;eH Ha KOHCOJih qepe3 2 cer<yH/l:hI nocJie HaI.JaJia BhinOJIHeI-111.H rrp11JIO)l(emrn? 

const  t imeout i d   =  setT imeout ( funct ion ( )  { 

console . log ( " T imeout  " ) ; 

) '  1 00 0 ) ; 

s e t i nterva l ( funct ion ( )  { 

console . log ( " Interva l  " ) ; 

) '  5 00 ) ; 

clearTimeout ( t imeout i d ) ; 

- a)  Inte rva l  T imeout  I nt e rval  Interva l  Interval 

- 6) I nterval 

- a) I nterval  Interval  Interval  Interval 

0TBeT. Interval I nterval Interval Interval (sap11a1-1T B)) . TaH:Mep, 3anyrn,eHHbIH B pe3yJibTaTe BbI30Ba MeT011:a setTimeout ( ) ,  6y11:eT c6pomeH 11:0 

Toro,  KaK 11cTet.IeT yKa3arn-roe  speM.H  3a11:ep)l(K11  ( npaKTw1eorn cpa3y nocJie Bbl30Ba 3TOfO MeTO)l;a) .  TioaTOMY B t(aHHOM Clly<Iae ,l(eJ1a10TCH  JIH111b  t.IeTbrpe o6paTHbIX BhI30Ba, ycTaHoBJieHHh1e B MeT011:e set Interval ( ) . 
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£/acm'b  V  Ilpu.1wJ1Ce'Hwi 

6.  KaKOH  113  nepeq11c11eHHhIX  HmKe  pe3y11bTaToB  6y�eT  BhIBe�eH  ua  KOHCOJih B  pe3y11bTaTe  BhIIIOJIHeHl1.H  np11Be�eHHOrO  HmKe  KO�a  11  IlfeJiqKa  KHOilKOH 

MhIIIIl1 Ha a11eMeHTe c tt�eHTmp11KaTopoM inner? 

<body> 

<div  id= " out e r " > 

<div  id=" inner " >< /div> 

< / div> 

< s cript> 

const  i nne rElement  =  document . querySe lector ( " # inne r " ) ; const  out erE l ement  =  document . querySe lector ( " #out e r " ) ; const  bodyE lement  =  document . que rySe l ector ( " body" ) ; inne rElement . addEvent L i st ener ( " c l i c k " ,  funct i on ( )  { 

cons o l e . log ( " I nner " ) ; 

} )  ; 

out e rE l ement . addEvent Li stene r ( " cl i c k " ,  funct ion ( )  { 

cons ole . l og ( " Ou t e r " ) ; 

} ,  t rue ) ; 

bodyE l ement . addEventL i st ene r ( " cl i c k " ,  function ( )  { 

console . log ( " Body" ) ; 

} ) 

< / s cr ip t > 

< /body> 

a)  I nner  Outer  Body 

6) Body  Outer  I nner 

B) Oute r   I nner  Body 

0TueT. Outer Inner Body (Bap11auT u)) . 06pa60TqttK11 co6bITHH OT IIIeJI'JKOB 

KHOilKOH MhIIIItt Ha aJieMeuTax inne rElement tt bodyE lement perttcTpttpy

IOTC.H  B peM11Me BCilJihIBaHH.H co6hITHH, TOr�a KaK o6pa60T'Jl1K co6hITl1H OT 

IIIeJI'lKOB KHOTIKOM MhIIIIl1 ua aJieMeuTe oute rElement - B peMttMe nepexBa

Ta co6hITl1H.  Ilptt o6pa6oTKe co6bITl1.H OHO pacnpoCTpaH.HeTc.H rnepxy BI-1113, a  BCe o6pa6oPIHKl1 co6bITHH  Bhl3hIBaIOTC.H B  pe)l(l1Me  nepexBaTa.  IlepBbIM 

BhIBO�l1TC.H  coo6IIIeHtte  "Out e r " .  KaK TOJihKO 6y�eT �OCTttruyT 11u11Q11aTop co6b1T11.H  (B �aHHOM c11yqae - a11eMeHT c tt�eHTttcl>11KaTopoM inne r ) ,  npottcxo�11T BCilJibIBaHtte C06bITl1.H CHtt3y BBepx.  Il03TOMY BTOpbIM BhIBO�HTC.H C0-06IIIeHtte " Inner " ,  a TpeThttM - coo6I11eu11e " Body " . 

rnaea 1 4. C1pa1erHH paapa6oTKH 

Kpocc-6payaepHoro KOAa 

1.  lITO CJie�eT np11H.HTh BO BHHMaHtte, BbI6ttpa.H 6pay3epbl �JI.H IlO��epMKl1 pa3-pa6aThIBaeMoro Be6-np11110MeHtt.H? 
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0TBeT.  Bb16MpM KOHKpeTHhie 6paY3eph1 ,n:;rn:  noMep)l(KM pa3pa6oTKM  Be6-npMJIO)l<eHMH, CJie.n:yeT, no MeHhllleH Mepe, MMeTb B BM.ll:)' CJie.n:yioIIIee. 

O)lrn:,n:aHM51 M noTpe6HocTM QeJieBoM: ay,n:MTOpMM. 

Jl:oJI51 6paY3epa Ha pbIHKe. 

YcMmrn, KOTopb1e Heo6xo,n:MMO npMJIO)l(MTh M51 noMep)l(KM 6paY3epa. 

2.  06o51CHMTe OCJIO)l(HeHM51, K KOTOpbIM npMBO.ll:MT 11CilOJih30BaHMe nor;1011�a10-IIIMX M,n:eHTHcpMKaTopoB. 

0TeeT.  B  6pay3epax  ccbIJIKM  Ha  Bee  3JieMeHThI  pa3MeTKl1  cpopMhI  TMna 

< i nput> coxpaH51IOTC51 B BM,n:e CBOMCTB 3JieMeHTa <form>, qTo6bI K HMM MO)l(

HO  6hIJIO  JierKo  o6paIIIaThC51.  K CO)l(aJieH1110,  3TO  MO)l(eT  npMBeCTM  K  nepeonpe,n:eJieHHIO HeKOTOpbIX BCTpOeHHbIX CBOHCTB Bpo.n:e action HJIM submit. 

3.  qTO 03HaqaeT o6Hapy)l(eHHe cpyttKQHOHaJihHbIX cpe,n:CTB? 

0TBeT.  06Hapy)l(eHHe  cpyttKQMOHaJihHblX  cpe,n:CTB  03HaqaeT  B03MO)l(HOCTb BhrnCHMTh,  cyIIIeCTBYIOT JIM onpe,n:eJieHHbie o6oeKThl,  M  eCJIM  OHM  ,n:eHCTBM

TeJihHO CYIIIeCTBYIOT,  TO npe,n:noJIO)IUITh, qTO OHM cnoco6Hhl npe,n:ocTaBMTb Tpe6yeMbie cpyHKQHOHaJihHhie B03MO)l(HOCTH.  BMecTo Toro  qTo6hI cHaqaJia npoBepMTh, rrpnMeH51eT JIM IIOJib30BaTeJib KOHKpeTHbIH 6pay3ep, a 3aTeM peaJII130BaTb o6xo,n:Hbie rrpMeMhl Ha OCHOBaHHH 3TOH 11HcpopMaQ1111, B ,n:aHHOM 

cJiyqae  rrpoBep51eTC51,  ,n:eM:cTByeT JIM orrpe,n:eJieHHoe cpyttKQHOHaJihHOe cpe.n:

CTBO HMeHHO TaK, KaK 11 rrpe,n:rroJiaraJIOCb. 

4.  qTo TaKoe Kpocc-6pay3epHb1e rroJI11cp11JIJib1? 

0TeeT.  EcJI11  Tpe6yeTC51 BocnoJih30BaTbC51 orrpe,n:eJieHHhIMH cpyHKQMOHaJih

HhIMM  B03MO)l(HOCT51MM,  KOTOpbie  He  no.n:.n:ep)l(HBaIOTC51  BCeMM  QeJieBblMH 

6paY3epaMl1, TO MO)l(HO npM6erHYTh K MeTo.n:y o6Hapy)l(eHM51 cpyHKQHOHaJib

HbIX cpe,n:cTB. A ecJIM TeKYIIIHH 6pay3ep He no.n:.n:ep)l(HBaeT HeK0Toph1e cpyHK

UHOHaJihHhie  B03MO)l(HOCTH,  TO  MO)l(HO  rrpe.n:ocTaBMTb  CBOIO  peaJIM3aQ1110 

3THX B03MO)KHOCTeH. l1 3TO Ha3hIBaeTC51 'flOJlUrjjUJUlOM. 
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no yMoJI'Iattmo  368 

378, 403 
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onepau,HH  328 
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C03f);aHHe, cnoco6b1  326 

o6oeKTOB, 3a�aHtte  223 

¢ttKCa1.l,HH 

onpe�eJieHwe  2 1 7  

Ha3HaqeHHC  336 
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TpaM  1 00 

aCHHXpOHHbie, B nepcneKTHBe  2 1 2  

He.HBHbie napaMeTpbI 
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Tl1H  30 

1J;11KJibl 

CTporHH pe)l{HM 
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WnapranKa no cTaHAaPTY ES6 

11Ia6JlOHHbte JlUmepa!lbt no3BOJUllOT BCTpaJIBaTb Bbipa)f(eHJHI B  CMMBOJlbHble CTpo

KH:  ' $ { ni n j a } ' . 

nepeMeHHble C 6nO'IHOM o6naCTblO BlllAlllMOCTM: 

•  IloJih3YHTeCb HOBbIM KJIIOqeBbIM  CJIOBOM  1 et rorsI C03,IJ,amur  nepeMeHHbIX 

c 6JioqHoi1 o6JiaCThIO BR.ll.HMOCTii:  l e t   n i n j a  =  " Yo s h i " . 

•  IloJib3YMTeCb  HOBhlM  KJilOqeBbIM  CJIOBOM  cons t rorn:  C03,IJ,aHIDI  TaKHX  nepeMeHHbIX c 6JIOqttOM o6JiaCThlO  BM,IJ,l'IMOCTif, KOTOpblM HeJih3H ITOBTOpHO 

npMCBORTh HOBOe  3HaqeHJ1e:  c o n s t   n i n j a  =  " Yo s h i " . 

IIapaMeTJJbl <l>YJIKUHH 

• Ocmaoutuecfl napaMempbl  o6pa3YIOT Macnrn H3 Tex apryMeHTOB, KOTOPhie  He COOTBeTCTByIOT napaMeTpaM cpyttKUim: 

fun c t i o n   mul t iMax ( f i r s t ,  . . .  rema ining )  { 

/ *  . . .  * I  

} 

mu l t iMax ( 2 ,   3 ,   4 ,   5 ) ; 

/ / f i r s t :  2 ;   r ema ining :  [ 3 ,   4 ,   5 ]  

•  CmaHoapmHbte napaMempbt onpeneJIHJOT 3Haqem-rn, acnoJ1b3yeMbie no YMOJ14a

HHIO, ecm1  nptt  Bbl30Be cpyHKUMlf He YKa3aHhI KOHKpeTHhie 3Ha4eHtt5I: fun c t i on  do ( ni n j a ,   a c t i on =  " s kul k " )  { 

return  n i n j a  +  "  "  +  a c t i o n ; 

} 

do ( " Fuma " ) ;  I I   B 03Bpama e T c R   c TpoKa  " Furna  s ku l k " 

Onepau,uu pacmupeuu11 IT03BOJIHJOT pacum:piffh Bbipa)J(emrn TaM, r,Ue Tpe6yeTCH 

HeCKOJibKO 3JieMeHTOB:  [ 

i t erns ' 

•

•

•



3 '   4 '   5 J . 

Cmpe!lO'IHbte ¢ym<l{uu no3BOJIHIOT C03JlaBaTh Mettee rpoM03JlKMe  B cttHTaKcttqe

CKOM nJiaHe cpyttKUtt tt .  y HHX OTCYTCTByeT co6cTBeHHhIH napaMeTp thi s .  BMeCTO 

3TOro OHH Hac11eny10T ero  H3  Toro  KOHTeKCTa, rne  6bIJIIf  C03)laHhI: con s t   va l u e s   =  [ O ,   3 ,   2 ,   5 ,   7 ,   4 ,   8 ,   l ] ; val u e s . s o r t ( ( v l , v2 )   =>  v l   - v2 ) ; 

I * MJU1 * I 

va l u e s . s o r t ( ( v l , v2 )   =>  {  return  v l   - v2 ; } ) ; v a l ue . fo r E a ch ( va l ue  =>  con s o l e . l o g ( va l ue ) ) ; feHepamopbt cj)opMHPYlOT IlOCJie)lOBaTeJlbHOCTii 3HaqeHJ1H Ha OCHOBe 3arrpocoB. 

KaK TOJihKO 3Haqettne 6y.n:eT ccpopMHpoBaHo,  reHepaTOp  rrpepseT caoe  Bbmo11-ttem1e  6e3 6JIOKHpOBKif  OCHOBHOH rrporpaMMhI.  IlOJib3YHTeCh KJIIOqeBhIM CJIO

BOM  y i e l d  roffi  QlOpMYlpOBaHHH 3HaqeHttif: 

fun c t i on  * I dGene r a t o r ( )  { 

l e t   i d   =  0 ; 

whi l e ( t rue )  { 









y i e l d   + + i d ; 

} 

06eU{OHUfl  ( Ofol3aTeJTbCTBa)  CJly)l(aT 3anOJ1HHTell51Ml1 pe3yJibTaTOB BbI'-IHCJieHHM. 

06emami:e rapaHTMpyeT,  '-ITO pe3yJThTaT Bbl'-IHCJleHJUI  B KOHe'-IHOM l1TOre CTaHeT 

l13BeCTeH .  06ematttte MO)l(eT 6hITb Jil160 BbllIOJ1HeHO, JI1160 OTKJlOHeHO,  IIOCJie '-lero H MKaKMe l13MeHeHl15I 60JTbllie HeB03MO)l(}fbI : 

•  Co3.uaBal1re HOBoe o6emaHMe c noMOIUhIO orrepau11u 

new  P r omi s e ( ( re s o l ve ,  r e j e ct )  =>  { } ) ; . 

•  BhI3bIBaHTe  WYHKUHIO  re s o l ve  ( ) , '-IT06bI  pa3pew11Th o6emaHMe 5IBHhIM o6pa30M.  Bbl3hIBai1Te <PYHKUMIO r e j e c t  ( ) '-IT06b1 OTKJlOHHTh o6emaHHe 5IBHhIM 

, 

o6pa3oM. 

Ecnu B03HHKaeT ow116Ka, 06eman11e OTKJlOHSieTrn  He5IBHhIM o6pa3oM. 

• Y o6beKTa o6emaHM5I  11MeeTC5I MeTo.u then ( )  ,  B03Bpama10m11t1 o6emaHHe, KoTo

POMY rrepe.ua10Tcsi .UBe <PYHKUMH o6paTHoro BhI 30Ba, BbI3hIBaeMhie  np11 y.ua'-IHOM 11 

Hey.ua'-IHOM 11cxo.ue: 

my Promi s e . then ( val  =>  con s o l e . l og ( " Su c ce s s " ) , e r r =>  con s o l e . l og ( " E r r o r " ) ) ; 

•  CBH3bIBai1Te  MeTO.UhI  catch ( )   B uerro'IKy,  '-IT06hI rrepeXBaThIBaTh OTKJIOHeHHhie o6emaHl15I: 

myPromi s e . ca t ch ( e   =>  a l e r t ( e ) ) ; 

KAaccbt cn�aT ,UJUI y.uo6cTBa cmITaKCH'-lecKoro rrpe.ucTaBJleHIDI rrpoTOTJUIOB 

B JavaScript: . 

c l a s s   Pe r s on 

cons t r u c t o r ( name )  {  th i s . name 

name ;  } 

dance ( )  {  return  true ;  } 

c l a s s   N i n j a  e x t ends  Pe r s on  { 

cons t r u c to r ( name ,  l e ve l )  { 

s upe r ( name ) ; 

t h i s . l eve l  =  l e ve l ; 

s t a t i c   comp a r e ( ni n j a l ,  n i n j a2 )  { 

r e t u r n   n i nj a l . l e v e l   - n i n j a 2 . l eve l ; IlpoKCU-06oeKmbL yrrpaBJlSIIOT ,UOCTYITOM K .upyrnM 06beKTaM. ,llJISI B3aJ1MO,lleikTBIDI c o6beKTOM Tpe6YJOTCSI  cneuttMbHbie .uei1CTBJ15I  ( HanpttMep,  Korn.a '-IHTaeTCH  3Ha'-!e 

Hl1e  CBOHCTBa HJIH BbI3bIBaeTCSI. <PYHKUHSI): 

c o n s t   p  =  new  Proxy ( ta rge t ,  { 

g e t :  ( t a r ge t ,  key )  =>  { 

/ *   BH3HB a e T C R   npM  �OCTyne  K  C B O � C T B Y   qepe3 

npOKCM- 06�eKT  * /   } , 











s e t :  ( ta rge t ,  ke y ,   va l ue ) 

>  { 

=

I *   Bhl3hlB a e T C R   npM  ycTaHOBKe  C B O � C T B a   4epe3 

npoKCM- 06�e K T   * I   } 

}  )  ; 

Omo6pa:HCeHUH onpe.Qemuor B3al.1MHO-O.QH03Ha4HOe cooTBeTCTB1.1e KJltOYeVI 1.1 

3Ha4eH1.1Vi: 

•  OrrepauJHl  new  Map (  )  C03,n:aeT  HOBOe  OT06pIDKeHHe • 

•  IlOJ1h3YHTeCh MCTOJJ,OM  s e t  ( )  J(JUI .n:o6aBJiemrn.  HOBOfO OT06pa)l(Clflffi,  MeTO,llOM 

get ( )  - J]JUI H3BJieqemrn cyrn;eCTBYJOlllCfO OT06pIDKeHIDC, MCTOJJ,OM has  ( )  -

J]JUI npoBepKH cpaKTa cymecTBosamrn orn6pIDKeHHH, a MeTOJJ,OM delete ( )  

)l}JH y.n:anemrn orn6pa)l(eHttH. 

Mno:>1cecmea HBJlHIOTCH KOJIJieKUHHMM o,n:H03HalfHbIX 3JieMeHToB: 

•  OrrepauMH new  S e t  ( )   co3,n:aeT ttosoe M HO)f(CCTBO . 

•  00Jlb3yHTeCb MeTO)l.OM add ( )  )l.JIH  .n:o6aBJieHHH HOBOro 3JleMeHTa  B  MHO)f(eCTBO, MeTO)l.OM de l e t e  ( )  - )l.JIH y,n:anemrn  3JieMeHTa J13 M HO)f(eCTBa,  a CBOHCTBOM 

s i z e  - )l}JH  npoBepKH KOJ111lfeCTBa 3JieMeHTOB B MHO)f(eCTBe. 

I(uK.llbt for-of  cn�aT J]JUI rrepe6opa KOJIJieKulilR 11 retteparnpoB. 

fl ptt OecmpyKmypup06QHUU )laHHble J13BJieKaIOTCH  113 06beKTOB 11  MaCCJ1BOB: 

• co n s t   { name :  n i n j aName }  = ni n j a ; 

•  c o n s t   [ fir s tN i n j a )  

[ " Yo s hi " ] ; 

= 

c.iry2K:aT 6onee KpyIIHhIMH e.IJJfHJillaMJil opramnal(ID1 Ko.n:a,  no3BOlliIIOIUH

Mli  pa3,1leJIHTh nporpaMMI>I  Ha qacn1: 

export  c l a s s  N i nj a { } ;   I I   3 KcnopTMpoeaTb  3neMe H T  

export  de fau l t   c l a s s  N i nj a { }  I I   3 KcnopTMpoeaTb  Knacc  n o I I   YMOnsaHMIO 

export  { ni nj a } ;  1 1   3 KcnopTMpoeaTb  cyme cTBYIOIUMe  nepeMeHHbre export  { n i n j a  a s   s amu ra i } ;   I I   nepeMMe H o B a T b   3KcnopT 

imp o rt  N i n j a  f r om  " N i nj a . j s " ;   II  MMTIOpTMp O B a T b   3 KCTIOPT 

I I   n o   yMon4aHMIO 

imp o r t   { ni nj a }   f r om  " N i n j a .  j s " ;   I I  MMnopTMpoeaTb  MMeHoBaHHbie I I  BM.IJ;bI  3 KcnopTa 

import  *  a s   N i n j a  f r om  " N i nj a . j s " ;   II  MMnopTMpo e a T b   ace II  MMeHoBaHHhle  BM.IJ;hl 

I I   3 K cnop T a  

import  { ni n j a  a s   i N i n j a }   from  " N i n j a . j s " ;   I I   MMnopTMp o e a T b I I   c  HOBbIM  MMeHeM 











Ce1<pemb1  JauaScript HUHg3fl  Bmopoe u3gaHue 

ll>KOH Pe3uz •  5e)p 5ufio •  11ocun Mapac 

51 3hlK JavaScript fihICTJ)O CTaHOBMTCH y1rnsepcaJihHhlM 

.ll)Ul pa3pa60TJ<Jil pa3JIWIHhIX TMTIOB npMJIO)J(eHm1, 

0T3b1Bbl 0 KHlllre 

6y,ll,h TO .ll)Ul se6, o6JiaKa, HaCTOJihHhIX CMCTeM MJIM 

"HacTOATeJlbHO peKOMeH,QyeTCA 

M06MJihHhrx ycTJ)oifcTB. CTaTh npo<t>ecc110HaJibHhIM pa3pa60T'I11KoM np11JIO)J(eH11M Ha JavaScript 

,QJlA  4TeHlllA  pa3pa60T4 111KaMlll  B 

- 03HaqaeT,  qTO 

H}')l(HO np1106peCTl1 pH.!1,  3<l><l>eKTMBHhIX  HaBhIKOB,  KOTOphie 11106011!  npe.QMeTHolil 0611acrn. 

MOryT npMT0.!1,MTbCH BO Bcex 3TMX npeD,MeTHhIX  o6Jiacrn:x. 

Co.Qep>1<111T HeMa110 3<l><l>eKTlll BHblX 

Bo BTOpOM 113.!l,amrn  D,aHHOM  KHMrn  Ha MHOrMX npaKTWienp111eMOB cosepweHCTBOBaHlllA CKMX  np11Mepax HCHO D,eMOHCTJ)MpyeTCH  Ka)l(.!l,Oe OCHOBHOe 

HaBblKOB n porpaMMlllPOBaH lllA  Ha 

TIOHHTMe 11Jil1 MeT0.!1,11Ka. 3TO 113.!l,aHMe 6hIJIO TIOJIHOCTbJO 

JavaScript:' 

nepepa6oTaHO c u,eJihJO noKa3aTh,  KaK OBJiaD,eTb TaKMMM 

5eKu Xbioemm, 

TIOHHTl1HMl1 JavaScript, KaK cPYHKll,1111, 3aMbIKaHJUI, o6b

KOMnaHUR Big Shovel Labs 

eKThl, npoTOTMTibl 11 o6emaHIDI  (ofol3aTeJibCTBa). B HeM 

paccMaTJ)MBaJOTCH tt TaKMe rroHHTMH, KaK MOD,eJih DOM , 

"Ornlll4HOe 111  111c4epnb1Ba10ll.lee 

co6bITMH 11 TaifMepbI, a TaK)l(e HOpMhI rrepeD,osoif rrpaK1113JlO>KeH111e BOJ1We6HblX CBOlilCTB 

Tl1Kl1  rrporpaMM11pOBaHJrn, B TOM q}[CJie TeCTMpOBaHHe H 

<l>YHK4111i11 111 3aMb1KaH111iil AllA 3<1>pa3pa60TKa Kpocc-6pay3epHoro KOD,a.  H  see 3TO noD,aeTCH 

<l>eKrnsHoro n porpaMM111posaH 111A 

c II031111,1111 OllbITHhIX rrpaKTHKYJOlll,HX crreU,MaJIHCTOB no Ha JavaScript:' 

JavaScript, KOTOPhIMH 5IBJIHJOTCH aBTOPhl KHMTM. 

TepiJ KneBecaam, 

OcuoeHL1e TeMLI 

<jJupMa Siemens 

KHHm 

•  HarrncaH11e 6oJiee 3<l><l>eKTHBHoro KOD,a  c rroMOlll,hJO 

"0CHOBHOil1 lllCT04HlllK ,QJlA  TIOBbl

<l>YHKI.0-Ili , o6beKTOB 11 3aMhJKaHHM 

WeHlllA  HaBbl KOB nporpaMMlll pO

•  TipeOD,OJieHtte  CKpbIThIX npeIIHTCTBHM ,  KOTOphie TaMT 

Ba HlllA  Ha JavaScript:' 

B  ce6e  pa3pa6oTKa se6-rrpMJio)l(eHHif Ha JavaScript 

,a::Jeua CmapKu, 

KOMnaHUR Blum 

•  TipMMeHeHtte perymrpHhIX  Bhipa)l(eHHif  D,JIH  Harr11caHMH 

JiaKOHWIHOro KOD,a, rrpe.!1,Ha3HaqeHHOro .ll)Ul o6pa60TKH 

TeKCTa 

•  YrrpasJJ eH11e ac11ttxpoHHhIM  KO.!l,OM  c  rroMOill,bJO 

o6emaHHM 

•  PaccMOTJ)eH11e H3bIKOBbIX cpeD,CTB ,  BHeD,peHHbJX  B CTaH-

D,apThI  ES6 tt  ES7 H3hIKa JavaScript 

.[(Jui qTeHlliI 3TOM KHMTM COBCeM He o6H3aTeJihHO 6hITh 

rrpo<t>ecCHOHaJihHbIM rrporpaMMMCTOM  Ha JavaScript. 

H}')l(Ho JJMlllb MMeTh )J(eJiaHtte CTaTh MM.  H  ecJIH BhI roTo

BbI CTaTb MaCTepoM csoero D,eJJa, TO  KHMTa  OKa)l(eT BaM B 

3TOM BC5JqeCKYJO IIOMOlll,h. 

KaTerop111R: nporpaMM111poBaH111e 

06 aeTopax 

TipeAMeT paCCMOTpeHlllR! pa3pa60TKa 

�on Pe3ur 

se6-np111110>11eH111�  Ha JavaScript 

- np113HaHHhii1  allTOp11TeT a 06JJacT11 nporpaM M11po

BaHID1 Ha JavaScript 11 C03JJ,aTeJJb 6116J1J10TeK11jQuery. 

Ypoeeub: n p0Me>11yro4 H bl �/n POABlll HYTbl� 

6e3p 6060 - ae6-pa3pa60T'IBK 11 OJJ,HH 113 aaTOpoa KHHr jQuery in Action, Ajax  in  Practice  (Ajax  Ha npmcmwce,  nep.  c  attrn., 11.[{  "B11-JlbHMC", 2007) 11 Prototype and Scriptaculous in Action (AJAX- 6u6nuomeKu Prototype  u Scriptaculous B iJeiicmBuu, nep. c attrn.,  11.[{ "B11-ISBN 978-5-990891 1 -8-0 

JlbHMC", 2008), BhlllleJJ,IID!X B 113.IJ,aTeJlbcTBe Manning Publications. 

lfocun Mapac 

1  7  0 2  1 

- noCTJJ,OKTopaHT,  3aH11MaJOl.ll;l1i1cH HayqttbIM11 11ccneJJ,oaatt11HM11 B ymrnepc11TeTe ropoJJ,a CnJ1J1T,  XopaaTHH. 
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