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00 aBTOpEe

Jesup ®roHaran saHMMaeTcs NPOrpaMMMpOBaHueM 1 nuueT o JavaScript, Hauu-
pan ¢ 1995 ropa. OH XuBeT C xeHOit 1 AeTbMu Ha Tuxookeanckom CeBepo-3anape
mexay ropofamu Custn u Bankysep, Bpuranckas Konym6us. Jlssun nonyumn aun-
oM B 06/1aCTH KOMIMBIOTEPHBIX HayK M MHXeHepuM B MaccauyyceTCKOM TEXHONOru-
4yeCKOM MHCTUTYTe M paboTaeT MH)XeHepOM-NIporpaMMucToM B VMware.

06 unniocTpauun Ha obnoxke

YKnBoTHOE, M306paXkeHHOe Ha 06/I0)KKe KHUTM — 3TO ABAHCKMIt HOcopor (nar.
Rhinoceros sondaicus). Bce naTb BUZOB HOCOPOrOB XapaKTEePU3YIOTCA KPYITHBIM pas3-
MepoM, TOJICTO 6poHenofo6HOI KOXel, TPeXmanbIMK JIallaMyi ¥ OJVHAPHBIM MU
ABOVHBIM HOCOBBIM POroM. SIBaHCKMIt HOCOPOT MMEET CXOACTBO C POACTBEHHBIM eMy
MHAMICKMM HOCOPOTOM, M KaK Yy 9TOrO BUJIa, CaMIibl MMEIOT OfMHapHbIi por. OfHako
sIBAHCKME HOCOPOTH MEHBbIIIE N0 pa3Mepy ¥ 06/1afjaloT YHUKAIbHO CTPYKTYPO# KOXM.
XoTa B HalIM JHY ABAHCKME HOCOPOTY BCTPEYAIOTCA TONbKO B VIHIOHE3uM, Korna-To
onu obutanu no sceit I0ro-Boctounoit Asun. Oum XUBYT B MECTaX MpOU3pacTaHuUsA
TPONUYECKMX JIECOB, IJie MUTAIOTCA OOMIBHON MUCTBOI M TPaBOV M NPAYYTCA OT Ha-
CEeKOMBIX-BpeAnTeneit, TAKMX KaK KpPOBOCOCYIIME MYXM, OKYHas CBOM MODABI B BOAY
MU TPA3b.

SIBaHCKMI1 HOCOpOT MIMeeT B CPeJHEM [IBYXMETPOBYIO BBICOTY M MOXET JOCTUraTh
Tpex u 6o/lee METPOB B [INHY; B3pOC/ble 0cO6u BecAT B0 1,4 ToHHBI. ITogo6HO MH-
AMIACKMM HOCOPOTaM €ro cepas KoXKa KaXKeTCs pasfie/leHHOl Ha “NNIaCTUHBI, HEKOTO-
pble U3 KOTOPbIX TeKCTYpupoBaHbl. EcTecTBeHHas NMPOJIO/KUTENBHOCTD XKU3HM ABAH-
CKOro HOocopora oueHnBaetcs B 45-50 net. CaMKky poXKaloT Kakable 3-5 JIeT nocie
nepyuopa 6epeMeHHOCTH, cocTaBiAollero 16 Mecsaues. JleTeHbIIM NMpyU POXAEHUN
BECAT OKOJ/IO 45 KM/IOTPaMM M OCTAIOTCA MOJ 3alUMTOM CBOMX MaTepeil BIUIOTb AO
ABYX JIET.

Hocoporyu B 0CHOBHOM AIBNAIOTCA JOBOJIBHO MHOTOYMC/IEHHBIM KMBOTHBIM, KOTO-
Poe crioco6HO afanTUPOBaThCA K LEIOMY PAAY CpeA OOMTaHMA M BO B3POC/IOM BO3-
PacTe He MMeeT eCTECTBEHHBIX XMILHUKOB, TeM He MeHee, /IOAMU OXOTMIMCh Ha HUX
NOYTH [0 Mcye3HOBeHMsA. BpiTOBamO BepoBaHMe B TO, YTO por Hocopora obGnajaeT
Maruyeckoi 1 Bo3OYXAalolleit CHIOi, U3-3a Yer0o HOCOPOrM CTajlM IJIAaBHOM Ie/IbI0
6pal<om>epos. IMonynanus ssBaHCKOro Hocopora Haubonee HecTabU/IbHA: IO COCTOA-
Huio Ha 2020 rop oxono 70 ocTaBmIMXCA 0co6eit 3TOro BMAa XXUBYT IOJ OXpaHON B
HanmonanbHOM mapke YmxyHr-Kymon Ha octpose fIBa B Mupone3uu. IToxoxe, uro
TaKas CTpaTerus NOMoraeT 06ecneYynTh BbDKMBaHUE 3TUX HOCOPOTOB Ha JaHHBI MO-
MEHT, T.K. B 1967 rogy Mx HaCUMTBHIBa/NIOCh TONBKO 25.

MHuorue xuBoTHbIe, 1306paXkeHHbIe Ha 06n10Kax kHur O’Reilly, HaxogaTcs mog
YTPO30/1 YHUYTO)KEHUA; BCe OHM BaXKHbI /1A HALLETO MUpa.
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Mpepucnosue

B HacToAllell KHMre paccMaTpuBaeTcs A3bIK JavaScript m API-uHTepdeiich
JavaScript, peanusoBanHble B Be6-6paysepax u Node. Sl Hanmucan ee jnsa yurare-
neit, KOTOpble MMEIOT ONpeReNICHHbIN OMBIT MPOrPaMMUPOBAHNUA U XOTAT USYYUTD
JavaScript, a TaKke A/l MPOrpaMMMICTOB, KOTOpble y>Ke MCNONb3YIOT JavaScript, HO
CTpeMATCA NMOBBICUTb YPOBEHb CBOMX 3HaHMIA M MacTepPCTBa BJafieHUA SA3BIKOM.
Mos uenb B 3TOM KHUTe — UCYEPNbIBAIOlLe M BCECTOPOHHE JOKYMEHTMPOBATb A3bIK
JavaScript, 4To6b1 nMpefoCcTaBUTh MOAPO6GHOE BBefeHMe B Hambonee BaxHbie API- .
uHTepdeiichl CTOPOHBI K/IMEHTa M CepBepa, IOCTYNHble NporpaMmam Ha JavaScript.
B pesynbTaTe NOMy4YMIach TONCTasA ¥ NofApobHas kaura. OfHAKO A Ha/IEI0Ch, YTO BB
6yneTe BO3HarpaXkZieHbl 3a €€ TUIATEIbHOE U3y4YEeHME, a BPEM, MOTPAYEHHOE Ha uTe-
HMe, GyAeT CKOMIIEHCMPOBaHO B ¢popMe Gonee BHICOKOH MPOAYKTUBHOCTM NPOrpaM-
MMPOBaHMUA.

Ipenvinyimme u3gaHuMs KHUTM COMEP)Kanyu BCECTOPOHHMI CIIpaBOYHBbIA pas-
nen. 51 6onblle He CYMTal0, YTO MMEET CMBIC/ BKIIOYATb TaKO MaTepyuan B Ne-
YaTHBI/i BapMaHT, KOIfia HaCTOJNBKO JIETKO M OBICTPO HAiTM aKTya/lbHYIO CIpa-
BOYHYyI0 MHpopMmanuio B VIHTepHeTe. Ecnim Bac mMHTepecyeT 4YTO-TO CBA3aHHOe
¢ JavaScript cTOpoHBI K/AMeHTa, TO A PeKOMeHAyl0 MoceTuTh Beb-caitt MDN
(https://developer.mozilla.org), a 3a cBegennsamu 06 API-unrepdeiicax
Node cropons! cepBepa 06paiaTbcsi HaNPAMYI0 K UCTOYHMKY M NIPOCMAaTpUBaTh
cnpaBoyHyio fokymeHTanuio Node.js (https://nodejs.org/api).

CornaiueHus, ncanosnb3yembie B 3TOM KHUre

B xHure TIPUHATHI C/EAyIolne 'mrlorpa(bcxue COorjiauieHus.

Kypcus
TlpumensieTcs pnst aKUEHTHPOBaHMA BHUMAHUA U [/I1 HOBBIX TEPMMHOB.

MOHOUMPUHHEI

IIpumensierca ans Bcero kopa JavaScript, CSS-ctuneit ¥ HTML-pasmeTtkn, a

TaKXe B 11€/IOM JUIA BCEro, YTO BbHI 6)’116'1‘6 Haénpa'rb 6)’KBaIIbHO Iipu nporpam-
MUpOBaHMUMN.
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3necp npuBoauTca obliee 3aMedyaHme.

311er TNIPUBOAUTCA NMPERYNIPEXACHUE WIN NNPEROCTEPEKEHHE.

\

Wcnonb3oBaHue NpuMepoB Koaa

JlononHuUTeNbHbIE MaTepuabl (IIPUMeEpPHI KOAQ, YIIPaXKHEHUs U T.IL.) [UIA STOM KHMU-
ru AOCTYNIHbI I 3arpy3Kyu Mo cchuike https://github.com/davidflanagan/
jstdg7 mnu Ha Be6-CTpaHMle PyCCKOrO M3JaHMA KHMUTM MO ajpecy: http://
www.williamspublishing.com/Books/978-5-907203-79-2.html.

JlaHHaA KHUra NpusBaHa MOMOYb BaM JieflaTh CBOIO paboty. B o6ineM ciydae BbI
MOXKeTe [IPUMEHATh NPUBENEHHBINA 3eCh KOJ| NPMMEPOB B CBOMX NPOrpaMMax M JO-
KyMeHTaLuu. Bl He 06A3aHBI CHIpalIMBaTh Y HAC paspellieHys, eC/iM TONbKO He BOC-
NPOM3BOAMTE SHAUYMTENbHYIO YacTb Kopa. Hanpumep, mis Hanmcanus nporpaMmel, B
KOTOpOit BCTPEYaloTCa MHOTHE parMeHThl KOAa U3 3TOI KHUTH, paspellieHne He Tpe-
6yercsa. Tem He MeHee, I MPOLAXM WM PaCHPOCTPAHEHUs KOMIIAKT-AUCKA C MpH-
mepamu n3 kuur O’Reilly paspentenne obasarenbno. OTBEeT Ha BONPOC MyTeM CChII-
KM Ha 9Ty KHUIY M LMTUpOBaHMA KOJAa U3 npyMepa paspeuienus He tpebyer. Ho ana
BHEIPEHMs CYLIECTBEHHOro 06’beMa KOJla IPMMEpOB, NpeJyIaraeMbiX B 3TOM KHuUre, B
AOKYMEHTALMIO 1O BallleMy IIPOAYKTY pa3pellieHue 06:A3aTeNbHO.

MBI BBICOKO LIeHMM yKa3aHMe aBTOPCTBa, XOTA U He TpeGyeM aToro. YcTaHOB/eHUE
aBTOPCTBAa OGBIYHO BK/IIOYaeT HasBaHMe KHMUTYM, GaMM/IMM M MMeHa aBTOPOB, U3fja-
TenbctBO U HoMep ISBN. Hanpumep: “JavaScript: TheDefinitive Guide, Seventh Edition,
by David Flanagan (O’Reilly). Copyright 2020 David Flanagan, 978-1-491-95202-3".

Ecnu BaM kaxxeTcs, 4TO CIIOCO6 MCTIONB30BaHMsL BaMy IPUMEPOB KOJA BLIXOAMT 3a
3aKOHHble paMKM MM YIIOMSHYTbIE Bblllie paspelleHMs, TOrAa CBAKUTECh C HAMM 10
CliefyloleMy afpecy aNeKTPOHHOI MOYTH: permissions@oreilly.com.

BnarogapHoctu

IosBnennio HacTosAILE/ KHUTY CORENCTBOBANM MHOrMe Jofu. SI xouy mobnaropa-
PuTH Moero penakropa, Anxeny Pyduno, 3a To, 4To moMorana MHe IpUepXUBAThCs
rpadmxa, 1 3a ee TepnenMBOe OTHOLIEHME K MPONYLIEHHBIM MHOI0 cpokaM. Cnacu6o
TaK)kKe MOMM TeXHMYECKMM pelieH3eHTaM: Bpaitany Cnerreny, dnusaber Po6con,
Urany ®nsnarany, Makcumunuany ®uprmany, Cape Baxc u llanky Hutauury. Yx
KOMMeHTapum u NMPEANIOKEHMA CAENANN 3Ty KHUTY Nyvlle.

IIpoussopcreennas komanaa B O'Reilly oTnmyHo BimonHuna cBoo 06s14HyI0 pa-
6oty: Kpucren BpayH pykoBoguna npousBofCTBeHHbIM TipoleccoMm, Jle6opa Beitkep
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6bina penakTopoM, Pe6ekka JlemapecT BbiyepumBana pucyHkH, a Jxyan Max-®enpuc
cosaaBana MpeMETHBIN yKasaTenb.

B 4MC/IO PEfAKTOPOB, PELICH3EHTOB M YYaCTHMKOB NMPEABIAYLIMX USAAHUI KHUIU
pxopum: Jupapio Illynbman, Aumxeno Cupuroc, Apucrorens Ilaransuuc, Bpengan
Jiix, Kpuctnan Xunmann, Jlsn Madep, Moite Mutyenn, Jle6 Kamepon, [lyraac
Kpoxdopx, AOKTOp Tankpen XupumanH, Junan llumans, ®pauk Yunnucon, Hxedd
Crepnc, Tepman Benrep, [Ixeit Xomxec, [ixepd Heirc, Ixosed Keccenbman, Ken
Kynep, Jlappu Cannusah, Jlunn Ponmnuus, Hun Bepkman, Maiik Jlykupec, Huk
Tommcon, Hoppuc boiin, Ilona ®epriocon, ITurep-Ilons Kox, ®ununn Jle Xeraps,
Padaane Yekko, Puuapy Sxep, Canpepc Knaitngennp, Cxorr ®@ypman, Ckort Aiisexc,
Illon Karuen6eprep, Teppu Annen, Tonn [Iutuennopd, Bunyp Annapao, Bonbaemap
Xopsat u 3axapu Keccun.

Hanmcanue ceqbMOro UsfaHUA AepiKajio MeHsS BAANM OT CEMbU B T€YeHUE MHOTUX
MO3HMX BeuepoB. Mos mo60Bb K HUM U 61arOfapHOCTD 32 TO, YTO OHM TEPIENN MOe
OTCYTCTBME.

Ilapup ®nanaran, mapt 2020 roga

XXpem Balimx oT3biBOB!

Bb1, unTaTenp 3TONM KHUTHM, M €CTb I/IaBHbIN ee KPUTUK. Mbl LleHUM Ballie MHe-
HMe M XOTUM 3HaTh, YTO 6bi/IO CENAHO HaMM MPABUIbHO, YTO MOXHO ObINO CHeNaTh
My4lie M 4TO ellle Bbl XOTenMn 6bl yBUIETb U3AaHHBIM Hamu. HaM uHTepecHb mo6bie
Balll 3aMeYaHus1 B Halll ajipec.

Mb1 XxpieM BaluMX KOMMEHTapueB M HaJileeMcs Ha HUMX. Bbl Mo)keTe mpucnaTh Ham
3/IEKTPOHHOE MUCbMO MMOO MPOCTO NMOCETUTb Halll Be6-CaiiT M OCTAaBUTb CBOM 3aMe-
yaHuA TaM. OnHMM CNIOBOM, MO6BIM YIOGHBIM Ui Bac COCO60OM faiiTe HaM 3HATb,
HPaBUTCA M BaM 3Ta KHMUIA, a TAK)KE BbICKaXXNTE CBOE MHEHME O TOM, KaK CHenaTh
Halm KHuru 6onee MHTEpeCHBIMM AJIA Bac.

Otnpasnas nuceMo unyn coobuienne, He 3a6yabTe ykasaTh HasBaHMe KHUTU U ee
aBTOPOB, a TaKXe CBOV oOpaTHbI/ afipec. Mbl BHMMATENbHO O3HAKOMUMCS C BalllMM
MHEHMEM M O0A3aTeNIbHO YYTeM ero npy ot6ope M NOATOTOBKE K M3HAHMIO HOBBIX
KHUT.

Hawn snexrponnsie afgpeca:

E-mail: info.dialektika@gmail.com
WWW: http://www.dialektika.com
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rnABA 1

BeepeHne B JavaScript

JavaScript ABnsAeTcA A3BIKOM IporpaMMupoBanus Be6-cetu. IlogaBnsiomee
60MpUIMHCTBO Be6-caifTOB MCIIONB3yeT JavaScript, a Bce coBpeMeHHbie Be6-6payse-
pbl — B HACTONbHBIX KOMINbIOTEPaX, M/IAHIIETaX ¥ CMapTPOHaX — BKIIOYAIOT MH-
TepripeTaTophl JavaScript, enas JavaScript campiM pacnpocCTpaHeHHbIM A3BIKOM NPO-
rpaMMMpOBaHMA B MCTOPUN. 3a TIOCTIENHEe leCATUNIETHE UCTIONHAOWAA cpefa Node.js
OTKpbI/Ia BO3MOXXHOCTb MPOrpaMMHpOBaHMs Ha JavaScript 3a npenenamu Be6-6pay-
3epoB, u ¢eHoMeHanbHbIIA ycriex Node o3Havaer, yTo JavaScript Tenepb Takxxe npen-
craBnseT coboit Hanbonee YaCTO MPUMEHAEMBIN A3IK NMPOrPaMMUPOBaHUA B CO06-
wecTBe pa3paboTynukoB nporpaMmHoro obecneyenns (I10). HesaBucumo ot Toro,
HauyMHaeTe BBI C HY/IA MAM yxe NMpodeccMoHaNIbHO MCIIONb30Banyu JavaScript, KHura
TIO3BO/IMT BaM MAacTepCKM OBNAfieTh A3BIKOM.

Ecnu Bbl 3HaKOMBI C APYTUMM A3BIKaMy NIPOrpaMMMUPOBAHUSA, TO 3TO IIOMOXKET BaM
MIOHATD, 4YTO JavaScript — BBHICOKOYPOBHEBBI, HMHAMMYECKNUI, MHTEPIIPETUPYEMBbIt
A3BIK [IPOrPaMMMPOBAHN, KOTOPbI XOPOILO MOAXOAUT [/ 06 BEKTHO-OPUEHTUPO-
BaHHOTO M JYHKLMOHANLHOTO CTHIEN nporpaMmupoBanua. Ilepemennnie JavaScript
ABNAIOTCA HETUNM3NPOBaHHbIMU. CHHTAKCHUC B ONpENENICHHOM CTEMEHU OCHOBAH Ha
Java, Ho B OcTanbHOM A3BIKM He CBA3aHBI. JavaScript mony4aeT CBOM NepBOK/IacCHbIE
dynkuumn ot ssbika GpyHkuMOHaNbHOTO MporpaMmupoBanus Scheme, a ocHOBaHHOE
Ha IPOTOTHIIAX HAaC/lEefOBaHME — OT MaJION3BECTHOTO A3bIKa O6BHEKTHO-OPUEHTUPO-
BaHHOro nmporpammupoBanus Self. Ho ans uyrenus atoi kuuru u usyyenusa JavaScript
BaM He HY)XHO 3HaTb YNIOMAHYTbIe A3BIKM MM ObITb 3HAKOMBIM C MX 3/IeMEHTaMM.

Haspanue “JavaScript” noBonbHO 06MaHuMBO. 3a MCK/IIOYEHMEM KaXKyLierocs
CMHTaKCMYECKOTO CXOACTBA JavaScript coBeplIeHHO OTIMYAEeTCA OT A3bIKA NMPOrpaM-
MupoBauusa Java. K Tomy ke JavaScript maBHO M36aBM/ICA OT CBOMX KOpHei sA3bIKa
HanmcaHmus creHapues, YTOOBI CTaTh HaZEXXHBIM U 3P GEKTUBHBIM A3bIKOM, MOXOMA-

lum pns cepbesHoit paspabotku IO u nmpoekToB ¢ ruraHTckuMm 6asaMmu MCXORHOro
Kopa.
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JavaScript: HazBaHus, BepcUU U peXnMBbI

SIspik JavaScript 6bin cospan B komnanuu Netscape Communications Ha 3ape
ncropuu Be6-cetu. PopmanpHo “JavaScript” — 3TO TOprobas Mapka, 3aperuc-
TpUpOBaHHasA koMmauueit Sun Microsystems (tenepp Oracle), kotopas mnpu-
MeHseTCA A/ ONMCaHMs peanmsanyuu A3pika oT Netscape (B Hacrosiiee Bpe-
Ma Mozilla). Komnanus Netscape npepncraBuna s3blK A/A CTaHJapTU3aLuUu
EBponeiickoit Accouuanuu npoussonuteneit komnbiorepos (European Computer
Manufacturer’s Association — ECMA) u 1o npuymHe CI0>KHOCTe ¢ TOProBoi
MapKoil CTAHAAPTU3MPOBAHHOV BEPCUM A3bIKa ObI/IO HABA3AHO HEYK/IIOXee Ha-
spanuue “ECMAScript”. Ha npaxTuke Bce Ha3bIBalOT A3bIK MpocToO JavaScript. Jns
CCBHIZIKM Ha CTaHMApT A3bIKAa M Ha €r0 BEpCUM B KHUTE UCIIONIb3YeTCA HasBaHMe
“ECMAScript” u a66pesuarypa “ES”.

Ha nporsxenuu 6onbiuest yactu 2010-x rofos Bce Be6-6pay3eps! MoAAepXXMUBaIK
Bepcuio 5 crangapra ECMAScript. B aToit kaure ES5 paccMaTpuBaercs kak oT-
MpaBHasA TOYKa COBMECTMMOCTH M NPENIIECTBYIONME /i BepcuM A3bika 60/blle He
o6cyxpaiorcs. Cranpapr ES6 6bin BeimyiieH B 2015 rogy u 063aBescst BaXXHBIMM
HOBBIMM CP€CTBaMM, BK/II0YasA CMHTAKCUC K/IaCCOB M MORY/IEl, KOTOpbIEe IpeBpa-
TUINU JavaScript U3 sAsbiKa HalMCaHMA ClLieHapyeB B Cepbe3HbIll YHMBEPCAIbHBINA
A3BIK, OAXOAAILMIA AN KpyHoMaciTabHolt paspabotku I10. Haunnas c ES6,
crienmduxanms ECMAScript nepelna Ha eXXerofHblit PUTM BBIITYCKOB M Telepb
Bepcuyu asbika — ES2016, ES2017, ES2018, ES2019 n ES2020 — upentnduumpy-
I0TCA 10 TORY BBIXOAA.

o mMepe pasBuTua JavaScript NpOEKTUPOBILMKY A3BIKA NbITAIMCh YCTPAHUTD Jie-
(dexThl B paHHux Bepcuax (no ES5). Papu nopaepxku o6paTHOI COBMECTUMOCTH
HEBO3MOXXHO YAIaNMUTh ycTapeBuiue GYHKLUMM, KaKMMK Obl fe(peKTHLIMM OHM HU
6bin. Ho B ES5 M nocnenyiomux Bepcusax MporpaMMBI MOTYT BbIGMpaTh cmpo-
auti (strict) pescum JavaScript, B KOTOPOM Obi/l MCTIpaB/IeH PAJ PAHHUX A3BIKOBbIX
omn6ox. MexaHnsM BK/TIOYEHMSA NPEACTABAET CO60M AUPEKTHBY use strict,
OIMCaHHYIO B noppasgene 5.6.3, rae Takxke 06061IAI0TCA OTIMYMA MEXAY YCTa-
peBuuM JavaScript u crporuM JavaScript. B ES6 n nocnenyiomux Bepcusax npu-
MEHeHMe HOBBIX (PyHKIIMOHA/IbHBIX CPENCTB YaCTO HEABHO BbI3HIBAET CTPOTMiA
pexxuM. Hanpumep, ecnu Bbl MCNonb3yeTe Ko4yeBoe cnoBo class us ES6 uan
cosgnaete Monynb ES6, Torna Bech Kop, BHYTpHM K/acca MM MOAY/A aBTOMaTH4ec-
KM CTAaHOBMUTCA CTPOTMM, M B TAKMX KOHTEKCTaX CTaphble, AedekTHbie PYHKLMM
He 6yayT BOCTYmHBIMM. B KHUre pacKpbIBalOTCs ycTapeBime QyHKIMOHANbHbIE
cpenctBa JavaScript, HO BaXXHO IIOMHMTb O TOM, YTO B CTPOIOM peXMMe OHM
He OCTYIIHBL.

Hr0651 66ITH MOESHBIM, KAXK/AbIi A3BIK 0643aH MMETb NAATPOPMY, MU CTAHAAPT-

HYI0 6M6NMOTEKY, 1A BHINIONHEHNS TaKMX AENCTBMIL, Kak 6asoBblit BBOJ M BHIBOF,
B ocHoBHOM sisbike JavaScript onpenenen Munumanbusblit API-unrepdeiic gua umcen,
TEKCTa, MaCCMBOB, MHOXKECTB, OTOOpaXkeHMit U T.J., HO KaKasa-mm6o PyHKUMOHAb-
HOCTb BBOJJa M/I1 BbIBOJJa OTCYTCTBYET. 3a BBOJ M BBIBOA (a Takke 3a 60/ee COXKHbIE
CpeAcTBa Hanoao6ue paboThI C CETHIO, XPAHMIMILEM U TPadUKOiT) HECET OTBETCTBEH-

HOCTDb “cpefia pasMellieHusa”, BHYTpb KOTOPOit BCTpauBaeTcs JavaScript.
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IlepBOHaYaNnbHOM cpefoit pasmelienus ana JavaScript 6bin Be6-6paysep, u on
no-NpeXXHeMy AB/AETCA CaMoii paclipOCTPaHEHHOM UCTIONHAIOWIEH CPeNoit I Kopa
JavaScript. Cpena Be6-6paysepa nosponset kopy JavaScript monyyaTb BBOA OT Mbliuy
¥ K/MaBMATYpHl nonbsoBatens u ornpasnars HTTP-sanpocsl. Bro6aBok oHa paspe-
mraeT Kopy JavaScript oTo6pakaTh BeIBOA mosnb3oBaTtenio ¢ nomoubio HTML u CSS,

Hauunas ¢ 2010 roma, pna xoma JavaScript crana fOCTYmHOI ele opHa Cpe-
Aa pasmeleHus. Bmecto Toro, uro6n1 orpanuumsath JavaScript paboroit ¢ API-
unrepdeiicamu, npenocTabnseMbiMu Be6-6paysepom, Node paer JavaScript noctyn
K 11€/I0¥ ONepaliMOHHOI CUCTEME, TIO3BOJAA NporpaMMaM JavaScript ynTarb u samnu-
cpiBaTh B (paif/ibl, MOCHIIATh M MOAY4aTh AAHHbIE MO CETH, a TAKKE OTNPABIATbL M
o6cnyxusatb HTTP-3anpocsl. Node — monynsapHbIif BApMaHT IS peanu3aluy Be6-
cepBepOB M yNOOHBI MHCTPYMEHT /Il HANIMCAHUA NPOCTHIX CTYXXeOHBIX CLieHapueB
KaK a/IbTEPHAaTUBbI CLieHapysAM KOMaHJHOM 060NOYKH.

Bonbiad 4acTb 3TOM KHUTUM COCPEOTOYEHA Ha caMOM sA3biKe JavaScript. B rna-
Be 11 onmcaHa craHgapTHaa 6ubmmoreka JavaScript, B r1aBe 15 npepcrasineHa cpema
pasmellienus Be6-6paysepa, a B rnaBe 16 obcyxnaercs cpena pasmeiienus Node.

B xHure cHayana pacKpbIBaIOTCS HU3KOYPOBHEBbIE OCHOBBI, Ha KOTOPHIX 3aTeM
crpoATca 6onee pasBUThIe M BbICOKOYpOBHeBbie abcTpakuun. [naBbl nyyine untarsh
6onee unu MeHee B MOpsAAKe uX clefoBaHus B KHure. Ho usydyenme HOBOro sspika
HpOrpaMMMPOBaHMA HUKOTAA He BBIMIAME/NIO KaK JIMHEHHDIA MpoLecc, a M Omuca-
HUe A3bIKa TOXKe HEIMHEHO: KaXK[i0e A3BIKOBOE CPEACTBO CBA3AHO C APYTUMM CPEAC-
TBaMM, IIOTOMY KHMIa IIO/IHA MEPEKPECTHBIX CCBIIOK — MHOTAA Ha3afl, a BpeMeHaMu
BIlepefi — Ha CBA3aHHbIe MaTepuanbl. B 3Toit BBORHOI I71aBe mpefaraeTcsa KpaTKuit
0630p A3bIKa, NPeCTAB/AIOLINIA K/II0YeBble CPEACTBA, KOTOPbIit 06/1erYuT NOHMMaHue
uxX yrny6neHHOro pacCMOTpeHMA B MOCHeAYIOLIMX raAaBax. Ecnu Bbl yxe sBiserech
IPaKTHMKYIOIMM MPOrpaMMICTOM Ha JavaScript, Torma Brmo/iiHe MoxXeTe NMpONyCTUTh
TeKylyio raBy. (XOTsa RO TOrO, KaK ABMIaTbCA Aajblie, Bbl MOXKeTe HacAafuTbCA
uTeHMeM npumepa 1.1 B KOHIie I71aBbl.)

1.1. UccnepoBaHue JavaScript

IIpu u3yyeHun HOBOTO A3bIKa MPOrpPaMMUPOBAHMUA BaXXHO ONMPOOOBATH MPUMEDHI
B KHMTe, 3aTeM MOAMOUIMPOBATb MX Y CHOBA UCIIBITATD, YTOGHI IPOBEPUTD 3HAHME
Asbika. [ina sroro BamM Heob6xoauM uHTepnpeTarop JavaScript.

Ipocreinumnit cnoco6 UCIbITaHNA HECKOMBKUX CTPOK Kopa JavaScript mpegycmar-
PMBaeT OTKpbITHE MHCTPYMEHTOB pa3paboTumka Baulero Be6-6paysepa (Haxas <F12>,
<Ctrl+Shift+I> umu <Command+Option+>) 1 Bb160p BkIagku KoHcons. [lanee Bbl MOXe-
Te HabupaTh Kop B MpUITIAIIEHU]M Ha BBOA M 1O Mepe HaGopa BUJETb pe3yNbTaThl.
WMucrpymentsl paspa6otunka 6paysepa 4acTo NOABAAIOTCA B BUAE MaHenei B HUXK-
Hell UM mpaBo¥ YacTH OKHa 6paysepa, HO O6BIYHO Bbl MOXKETE OTKPENUTD X, CAeNaB
OTAenbHbIMM OKHaMy (puc. 1.1), YTO YacTO AENCTBUTENBHO YROOHO.

Eme opmu cnoco6 onpo6oBath Kop, JavaScript 3ak/mo4aeTcs B 3arpy3ke M yCTaHOB-
Ke Node us https://nodejs.org/. Ilocne ycraHoBku Node B cucTemMe Bbl MOXKeTe
TIPOCTO OTKPHITb OKHO TEPMMHA/Ia U BBECTM node, YTOObI HayaTb MHTEPAKTUBHBIN
ceanc JavaScript Bpope MOKa3saHHOTO HMKe:
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$ node
Welcome

to Node.js v12.13.0.

Type ".help" for more information.

Jobpo noxanosaTs B Node.js v12.13.0.

Beennre
> .help
.break
.clear
.editor
.exit
.help
.load
.save

.break
.clear
.editor
.exit
.help
. load
.save

.help Onsa nosy4yeHma HONOJHMATEJIEHOM MHYopMaumm.

Sometimes you get stuck, this gets you out

Alias for .break

Enter editor mode

Exit the repl

Print this help message

Load JS from a file into the REPL session

Save all evaluated commands in this REPL session to a file

Korga BH 3aCTpsiin, STO IIOMOXET BHOPATbLCS

IlceBponmm nna .break

Bxon B pexmM penakTopa

Brixon m3 ceaHca REPL

BrHBOO 5TOI'0 CrpaBOYHOI'O COOOWEHUSA

Barpyska xona JS mn3 Qanna B ceaHc REPL

CoxpaHeHme BCeX KOMaHIL, BEIIOJIHEHHEIX B TOM ceaHce REPL, B Qarn

Press ~C to abort current expression, "D to exit the repl
Haxagire “C 41 Npekpamenns TEKymero BrpaxeHus, "D Ans Bexoda m3 ceaHca REPL

>letx=2, y=3;
undefined
He onpenejieHo

>X+y
5

true

> (x>3) Il (y<3)

false

€7

fes

L€ 2
)

. € 720
“»

fl? © vucnewop ) Koncoms  © Omaagemx () Cum () Npogaitsep O Nawms N Cene B Xparnmue O @ e X

i
H B 7 Noncce concomm Ouwutin Npegynpexaewun flor Mo Ommama €SS XHR 3anpoc %f
" 3 let prines - [2, 3, 5, 7)
" & undefined

» primes[primes.length-1])

2> primes(o) + primes[1]

% function fact(x) (
1f (x > 1) return x * fact(x-1)
else return 1;

}
€ undefined
1M fact(e)

» facr(s)

. M facr(6)

o!

Puc. 1.1. Konconv JavaScript 6 uncmpymenmax paspa6omuuxa Firefox
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1.2. NMporpamma “Hello World"

Koraa BbI GyfieTe rOTOBbI NPUCTYNUTb K SKCIIEPMMEHTUPOBaHMIO ¢ 6onee HAMMH-
HBIMM MOPLMAMM KOZA, TaKue NOCTPOYHble MHTEPAKTUBHbIE CPEAibl MOTYT OKa3aThCA
HeMOAXOMALIMMY, ¥ Bbl BIIOJIHE BEPOATHO NpeRNouTeTe Habuparb CBOI KOJ B TeK-
cTtoBoM pepakTope. OTTyfia Bbl MOXKETE KONMPOBATh M BCTABMATb KON B KOHCO/b
JavaScript unu B ceanc Node. JIn60 BbI MOXeTe COXPaHUTb CBO¥ KOA B daiin (c Tpa-
AMLMOHHBIM J1A Kofa JavaScript ¢aiinoBbiM paciuMpenmeM . js) M 3aTeM 3almyCTUTb
rakoit ¢aitn xoxa JavaScript ¢ nomompbio Node:

$ node snippet.js

Ecnu BBl npuMeHseTe cpeny Node B nofo6HOM HEMHTepaKTUMBHOM MaHepe, TOrAa
OHa He OylieT aBTOMaTMYeCKM BHIBOAMTb 3HaYeHME BCEro samylieHHOTO BaMy KOfa,
TaK 4TO BaM NPUJETCA JeNaTh 3TO CaMOCTOATENbHO. JIna oTo6pakeHMsA TeKCTa U
APYTMX 3HaueHmit JavaScript B OKHe TepMMHa/a WIM B KOHCONM MHCTPYMEHTOB pas-
paborunka Gpaysepa BbI MOXeTe UCIONb30BaTh QyHKUMIO console.log (). Takum
o6pa3oM, HanpuMep, ecu Bbl cospanmTe dain hello. js, comep>xkawmit CriefyOLIy0
CTPOKY Kofa:

console.log("Hello World!");

U BBITIOJIHUTE €ro nocpeacrsoM node hello.js, To yBupuTe BoIBeleHHOE coo6nie-
Hue Hello World!.

Ecniu Bm xoTuTe, yTO6bI TO XXe caMoe cOOOlieHue BBHIBOAMIOCH B KOHCOIM
JavaScript Be6-6paysepa, Torsa cosfaiiTe HoBbI# daitn no uMeHu hello.html u mo-
MECTUTE B HEro TaKoi TEKCT:

<script src="hello.js"></script>

3arem 3arpysure hello.html B cBoem Be6-6paysepe c npumenennem URL Bupna
file:// nanopobue:

file:///Users/username/javascript/hello.html

OTKpbIB OKHO MHCTPYMEHTOB pa3paboTymka, Bbl YBUAUTE Ha KOHCOMM COOO1eHNe
Hello World!.

1.3. Typ no JavaScript

B aToM paspene nmpencTaBieHO KpaTKoe BBEAeHMe B ASbIK JavaScript yepes npu-
Mepb! kopa. ITocne Takoit BBOJHOI I/TaBbl Mbl NIepeifieM K CaMOMY HU3KOMY YPOBHIO
JavaScript: B rnaBe 2 6yayT 06bACHATbCA TaKue 3/EMEHTHI JavaScript, Kak KOMMeH-
TapuM, TOYKHM C 3ansAToit u Habop cumBonoB Unicode, a B r1aBe 3 Mbl pacCMOTPUM
6onee unTepecHsie TeMbl — nepemeHHble JavaScript U 3HaYeHMs, KOTOpble MOKHO MM
NpUcBauBaTh.

BoT npumep kopa, WIIOCTPUPYIOLINIA OCHOBHblE MOMEHTBI U3 YKa3aHHbIX JBYX
I/1aB:

// Bce, uTO clemyeT 3a OBYMS CHMMBOJIaMM KOCOH YEpPTH, ABJIAETCS KOMMEHTapueM.
// UuTaliTe KOMMEHTApMM BHMMATEJIbHO: B HUX OOBSCHseTcsa komn JavaScript.

1.2. Nporpamma “Hello World” | 27


file:///Users/username/j

// TlepeMeHHas NMPENCTAaBNIAET COOOM CUMMBOIMYECKOE MMSI BHAUEHMS.
// TlepeMeHHEIE OOBABJIAITCS C NOMOMBIO KIIOYEBOTO CJoBa let:

let x; // OBbLABNIeHMEe MEePEMEHHON MO MMEHM X.

// TpucBauBaThb 3HAUYEHMS NEPEMEHHEM MOXHO [OCPEACTBOM 3HAKa =.

x = 0; // Tenepb nepemeHHas X yMeeT 3HaueHue 0.

x // => 0: nepeMeHHas OLEHMBAETCHA B CBOe 3HAUEHME.

// JavaScript nommepxuMBaeT HECKOJIbKO TUIIOB 3HaueHWi.

x=1; // Uucna.

x = 0.01; // Uucna MOTYT OHTh LEJEMM MM BelleCTBEHHBMA.

x = "hello world"; // CTpOkM TeKCTa B KaBhUKAaX.

x = '"JavaScript'; // OmMHapHHE KaBHUKM TOXE YyCTaHABIMBAKT
// TpaHMLH CTPOK.

x = true; // ByJsieBCKOe 3HaueHue.

x = false; // Ipyroe GyJleBCKOe 3HadeHMe.

x = null; // null - 370 crneumasibHOE BHAuYEHVE, KOTOpPOe
// o3HadaeT OTCYTCTBME BHAUEHMUS.

x = undefined; // undefined - eme OOHO crneuMalibHOEe 3HaAYEHME,

// nomo6Hoe null.

IIporpaMMsl JavaScript MOTyT MaHMNYIMPOBAaTb €llle ABYMA OYeHb BaXKHBIMM

munamu — obbexTamu M MaccuBamu. OHM 06CyXJalOTca B IIaBax 6 U 7, HO Ha-
CTONBKO BaXKHBI, YTO BBl OyfileTe MHOTOKPaTHO BCTpevaTh X, Ipex/e 4eM fobepe-
Tech 0 3TUX INaB:

// CaMblM BaXHEM TMIIOM OaHHHIX JavaScript asissercs oBBLEeKT.
// OB6BeKT - 3TO KOJUIeKLMS nap uMs/3HayeHue
// nin oToOpaxeHMit CTPOKM Ha 3HAUEHME.

let book = { // OGBEKTH 3aKJIOUATCS B QUIYPHHE CKOGKM.
topic: "JavaScript", // CroiicTBo topic mMmeer 3HaueHnve JavaScript.
edition: 7 // CmoiicTBo edition uMeeT 3HaueHue 7.
}i // duTypHas ckoGKa noMedaeT KOHel, O&BeKTa.
// DocTymn K CBOMCTBaM OOBEKTa OCYMECTBJIAETCS C MOMOmWbl . My []:
book.topic // => "JavaScript"
book["edition"] // => T7: eme omMH Croco6 HocTyrna
// K 3HAUEHMSIM CBOMCTB.
book.author = "Flanagan"; // HoBhle CBROICTBa CO3HalOTCA
// mocpenCcTBOM NPMCBAMBAHUS.
book.contents = {}; // {} - nycToi1t o6BeKT, He MMeouMi CBONCTB.

// YcnoBHE mocTyn k CBOcTBaM ¢ nomomebio ?. (ES2020):
book.contents?.ch01?.sectl // => He ompepneneHo: book.contents
// He mMeeT cmoiicTea ch0l.

// JavaScript Taxxe nomomepxMBaeT MACCMBH (CIMCKM C 4MCIIOBOIL
UHAeKcaLMelt) 3HaAUSHMI:

let primes = [2, 3, 5, 71; // Maccup us 4 3HaueHuit,

// orpaHMYeHHElT nocpencTBoM [ M ].
primes[0] // => 2: nepsrii asemeHT (C MHOexcom 0) Maccmea.
primes.length // => 4: KOIMYECTBO BJIEMEHTOB B MacCUBeE.
primes|[primes.length-1] // => T1: nocnenHuit 3J1eMEHT MACCHUBa.
primes[4] = 9; // C rioMombio NpUCBaMBAHUA MOKHO

// DOGaBNATL HOBHE BJIEMEHTH.
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primes [4] = 11; // C noMomsK MpMCBaMBaHUS MOXHO
// M3MEHATL CYymMEeCTByoUME SJIEMEHTH.

let empty = []; // [] - nycToit MAaCCUB, HE MMEKIM 5JEeMEeHTOB.
empty.length //=>0
// MacCHUBH ¥ OOEBEKTH MOTYT CONEPXaTh HPYTME MACCHUBH U OOBEKTH:
let points = [ // MaccuB c 2 syneMeHTamu.
{x: 0, y: 0}, // Kaxmuil aj1eMeHT SBISeTCA OOBLeKTOM.
{x: 1, y: 1}
1i
let data = { // OB6BEKT C OByMS CBOMCTBAaMM.
triall: [[1,2], [3,4]1,// 3HaueHreM KaXOOT'O CBOMCTBA ABJIACTCS MaCCUB.
trial2: [[2,3], [4,5]] // 2neMeHTH MaccuBa NpeACTaBJIAT COBOM MAaCCUBH.

CuHTaKCcMC KOMMEHTapueB B NpuMepax Koaa

Bo3MOXHO, B MpeAbIAYLIEeM KOfie Bbl 3aMETU/IM, YTO HEKOTOpble KOMMEHTapuu
HAYMHAIOTCA ¢ CUMBO/NIOB =>, OHM NOKA3bIBAIOT 3HaYE€HME, BbIJaBa€MOE KOJIOM,
¥ ABJIAIOTCA MOEJ MOIBITKOI SMYNALMYU B NEYaTHOM U3JAHUN MHTEPAKTHBHOMN
cpenpl JavaScript Bpoie koHCO/MM Be6-6paysepa.

Takue KOMMeHTapuy // => TaKkXe CIYXXaT ymeepuoOeHuAMU, N A HaIncan MHC-
TPYMEHT, KOTOPBI/ TeCTMpPYET KOJi M IIPOBEPAET, BBIJAET /M OH 3HAYEHMA, yKa-
3aHHBIE B KOMMEHTapusx. Sl HafieloCh, YTO 3TO IOMOXKET COKPATUTh KOTUYECTBO
omnb0K B KHUTE.

Cy1IecTBYIOT fBa CBA3aHHBIX CTU/I1 KOMMeHTapueB/yTBepxaenHuit. Ecnu Bb1 Bum-
Te KOMMeHTapwit B popme // a == 42, TO OH 03HAYAET, YTO IOC/IE BHIITO/THEHUA
KOJIa, IIpeNIIECTBYIOLero KOMMEHTapHIo, lepeMeHHas a 6yfieT MMeTh 3HaueHue 42.
Ecnu BbI BUAMTE KOMMeHTapuit B opMe // !, TO OH O3HAYAET, YTO KOJ B CTPOKE
nepey; KOMMEHTap1eM TeHepUpYyeT UCK/TIoueHMe (II0C/ie BOCK/IMIATENIbHOTO 3HaKa
B KOMMEHTapuy 06BIYHO 0OGBACHAETCA BUJ} TeHEPUPYEMOTo MCKITIOYeHN).

Bui 6y)1e're BCTpeYaTb ONMMCaHHbIE KOMMEHTAPUN ITOBCIOAY B KHUTIE.

IIpounnocTpupoBaHHBIN 3A€Ch CUHTAKCHUC [IA TTePeYMC/IEHNS S/IEMEHTOB MacCUBa
BHYTPM KBafpaTHBIX CKOGOK MM OTOOpakeHUsI MMEH CBOVMCTB OO'beKTa Ha 3HAYEHUA
CBOJCTB BHYTPM (UTYpHBIX CKOOOK M3BECTEH KaK BbipaxeHus unuyuanusayuu u 6yner
paccMmaTpuBarbes B IaBe 4. Boipascerue npencraBiseT co6oit ppasy JavaScript, koto-
Past MOXeT ebiyucnamyca AN Bbifauy 3HayeHusa. Hanpumep, ncnonbsoBanne . u []
AN CCHITIKM Ha 3Ha4YeHMe CBOMCTBa OGbeKTa MM 3/IeMEHTa MacCUBa ABJIAETCA BbIpa-
XKeHyeM.

Opun u3 Hanbonee pacnpocTpaHeHHbIX CIOCO60B GOPMUPOBAHUSA BbIpAXKEHUI B
JavaScript npegycmaTpuBaeT npumenenue onepayuil:

// Onepaumy oCymeCTBIAIOT OeifCTBMe Hall BHauYeHMAMM (ornepaHmamu),

// 4TOGH MPOU3BECTU HOBOE BHAUEHME.

// BpupMmeTHuecKkyue ornepauuy OTHOCATCHA K HamnboJsiee MPOCTHM:

3+2 // => 5: cnoxenue

3-2 // => 1: BHuUMTaHUE
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3 *2 // => 6: yMHOXeHue

3/2 // => 1.5: pnenenmne
points[1].x - points[0].x / / => 1: Gonee CNOXHHE ONEpaHIH TOXe paboTanT
nw3n 4 won // => "32": + BHNIOJIHSIET CJIOXEHME UYMCEeJ

// M KOHKaTEeHaLMIO CTPOK
// B JavaScript onpeneieH pAn COKPAMEHHHX apu@MEeTHUECKMX onepaumi:
let count = 0; // OnpenesieHMe nepeMeHHoM
count++; // VIHKpEeMeHTUPOBaHue INepeMeHHOMN
count--; // IlexpeMeHTHpOBaHuEe NEePEMEHHOM!
count += 2; // TlpuGaBjieHne 2: TO Xe, YTO M count = count + 2;
count *= 3; // YmHOXeHMe Ha 3: TO ¥e, YTO M count = count * 3;
count // => 6: yMeHa NEepeMeHHEX — TOXe BHPAaXeHMs.

// Onepauyy CpaBHEHMA NPOBEPSIOT, PaBHH WIM HE PaBHH ABa 3HaueHMsd,
// Gosblle UM MeHblle OOHO M3 HMX M T.H. PesynbraToM Oyner true mmm false:
let x =2, y=3; // 3Haku = 3[0eCb HABJIANTCA NPMCBauMBaHMUEM,

// He npoBepkaMy Ha PaBEHCTBO

X ===y // => false: paBeHCTBO
X ==y // => true: HepaBeHCTBO
X<y // => true: meHbme
X <=y // => true: MeHblle WM PABHO
x>y // => false: Gosbume
X>=y // => false: Gonblle MM paBHO
"two" === "three" // => false: OBe CTPOKM OTIMYAKLTCS IPYT' OT Ipyra
"two” > "three" // => true: "tw" B andaBMTHOM nopsanke Gonbme, uem "th"
false === (x > y) // => true: false paBHo false
// Jlormueckue onepauym OOBLEOMHSIOT MM MHBEPTUPYIOT OyJIEBCKME 3HAUEHU:
(x === 2) && (y === 3) [/ => true: oba cpaBHeHusa HJaoT true.
// && oBoznHavaer U
(x>3) 1l (y<3) // => false: HM OHIHO U3 CpaBHEHMI He maer true.
// || oBosHauaeT WIN
H(x === y) // => true: ! MHBepTMpYyeT OyJIeBCKOE 3Ha4eHue

Ecnu Beipaxkenns JavaScript nono6ub! ¢ppasam, To onepamopot JavaScript noxoxm

Ha NonHble npemoxennsa. Oneparopsl 6yAyT o6¢cyaaThes B rnase 5. Ipy6o rosops,
BbIpa)KeHMe NPEeACTaBAAeT c0601 YTO-TO, YTO BBHIYUC/IAET 3HAYEHUE, HO HUYETO He
Oenaem: OHO HMKAK He M3MEHSAET COCTOsAHME NporpaMmbl. C Apyroit CTOPOHBI, Orepa-
TOPBI HE MMEKOT SHAYEHUA, HO U3MEHAIOT COCTOAHME NPOrpaMmbl. Boiie BB Buaenu
O6bsiBNIEHMA NIEPEMEHHBIX U OMEPaTOphbl NpUCBauBaHMs. JIpyroit oGLmMpHOI KaTero-
pueit onepaTopoB ABNANTCA YNPAGAAIOULUE CMPyKmypbl, TaKue KaK yCIOBHbIE Onepa-
Topbl ¥ Mkl [locne paccMoTpenna dynkumit 6yayT npuBefeHbl MPUMEDHL.

DyHKyUs — 3TO MMEHOBaHHDIN U NapaMeTPU3OBaHHbIIt 610K Kofa JavaScript, koTo-

pbli:( Bbl ONIpEfie/IAeTe OAMH pa3 M 3aTeM MOXXeTe BbI3bIBaThb CHOBa M CHOBa. (DYHKI.WIM
tbopmanbuo H€ pacCKpbIBAalOTCA BI/IOTb AO I/IaBbI 8, HO HOI[O6H0 06bEKTaM M Maccu-
BaM BblI 6yne're MX MHOTOKpaTHO BUIETb B I/laBaX, NPEeALISCTBYIOILMX ITIaBE 8.

BoT Heckonbko MpocThix npumepos:

// ®yHKUMM - BTO NapamMeTpPU30OBaHHHE GJIOKM KOIA JavaScript,
// KOTOpHIE MH MOXEM BHI3LIBATEH .
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function plusl(x) { // OnpememmTb QYHKLMIO MO MMeHu plusl
// ¢ napameTpoMm X.
return x + 1; // BO3BpPaTUTh 3HAUEHME Ha €OVHULY
// Bosblle NepemaHHOT'O 3HAYEHMS.
// OYHKUMM 3aKJIOYATCS B QUIYPHEHE CKOOKM.
plusl(y) // => 4: y paBHO 3, TakK UTO 3TOT BLI3OB
// BO3Bpaumaer 3+1.
let square = function(x) { // ®yHKUMM ABJISIOTCS 3HAYESHUSMM M MOTYT
// NMpUCBauMBaTLCS MEPEMEHHEM.

return X * X; // BHUMCINTBL 3HaueHVe QYHKLMA.
}: // Touxka C 3ansaToi NoMeyaeT KOHel NPMCBaMBAHMUA.
square (plusl(y)) // => 16: Bu3BaTh OBe QYHKLUMM B OOHOM BHPAXECHUM.

B ES6 u mocnenyomyx BEpCUAX MMEETCA COKPAI|EHHBI CUHTAKCUC Ji/is Omnpene-
nenusi GyHKUMIL. B 3TOM KpaTKOM CHMHTaKcuce J/iA OTAENeHUA CIIMCKA apryMEHTOB
oT Tena PYHKLMU MCIONB3YeTCA =>, a HOTOMY (yHKLMM, ONpeAe/eHHbIe MOAOOGHBIM
06pasoM, M3BECTHBI Kak cmpenounvie Ppynxyuu (arrow function). Crpenounsie pyHk-
MM 4allle BCEro NMPUMMEHSAIOTCS, KOTZia HY)KHO NepefaTh HEMMEHOBaHHYI0 (GYHKIMIO
B KayeCTBe apryMeHTa Apyroit dyHkuum. [laBaiiTe nepenuiuieM mpeabIAyLInii KOL C
Lie/IbI0 VICTIONIb30BAHMA CTPENIOYHBIX PyHKIMIL:

const plusl = x => x + 1; // BxoRm X oToBpaxaeTcs Ha BeIXOO X + 1.
const square = x => x * Xx; // Bxom x oToBpaxaeTcs Ha BHXOH X * X.
plusl(y) // => 4: BHBOB QYHKUMM OCTAETCS MPEXHMM.
square (plusl(y)) // => 16

Korzna mbl npuMeHseM GyHKIMYU ¢ 06beKTaMy, TO MONy4aeM Memoobi:

// Korma byHKLUMM NPUCBaMBAITCSA CBOMCTBaM OGBEKTA,
// Myl HaszuBaeM ux "Mmeromamm".
// MeTomu mMelT BCe OOBEKTH JavaScript (BkIoyas MacCUBH) :

let a = []; // CoszmaTb nMyCcTOi Maccus.
a.push(1,2,3); // Meron push () moBapniseT 3JIEMEHTH B MAacCMB.
a.reverse(); // Eme omMH MeTOXN: U3MEHEHMe IOpSOKa CJIeIOBaHus

// BJEMEHTOB Ha MPOTUBOMNOJIOKHEIA .

// Mu Takxke MOXEM ONpemelsiTh Hall COGCTBEHHEII METOX.
// Kmouesoe ciyioBO this ccrulaeTcss Ha OGBEKT, B KOTOPOM ONpenelsieTcs
// MeTon: B HaHHOM Cllyyae Ha OlpelesieHHHI paHee MAacCMB points.

points.dist = function() { // OnpemesmTb MeTOn IJIA pacuera
// paccTosHua Mexmy TOYKaMu.
let pl = this[0}; // TlepBHIt 3JIEMEHT MacCuBa, Ha KOTOPOM BHI3BaH METOX.

let p2 = this[1]; // Bropoit aneMeHT ofbekTa this.

let a = p2.x-pl.x; // Pa3sHOCTb KOOPIMHAT X.

let b = p2.y-pl.y; // PasHOCTb KOOpIMHAT Y.

return Math.sqrt(a*a + b*b); // Teopema I[Imdparopa.

// Math.sqrt() BLuUMCISeT KBaIpaTHLII KOPEHb.

}:
points.dist() // => Math.sqrt(2): paccrosuMe Mexny HauMMMA OBYMSA TOUKAMM.
A Tenepb, KaKk U 6blI0 06€IAHO, PACCMOTPUM HECKONBKO (PYHKLMIL, B TeNax KO-

TOPBIX JEMOHCTPUPYIOTCA PaCPOCTPaHEHHBIe onepaTopsl JavaScript, oTHOcAlMECA K
YOpPaBlAIUM CTPYKTYpaM:
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// JavaScript BwmouaeT yCJIOBHHE ONEPATOPH M LMKIEL, MCIOJb3yllmMe
// cunraxkcuc C, C++, Java u IOPyIMX A3HIKOB.

function abs(x) { // OYHKUMA IUIA BHUMUCIIEHMS abGCOJUOTHOM BEJIMUMHHL.
if (x >=0) { // Oneparop if...
return x; // BHIIOJIHAET STOT KOH, €CJIM pe3yJIbTaT
// CpaBHEHUS UCTUHHEMA.
} // Konel koHCTpykumm if.
else { // HeoBssaTesbHas KOHCTPYKLUMS e€lse BHIIOJNHSAET CBOM KOH,
return -x; // eciu pe3yJsIbTAT CPaBHEHMUS JIOKHBIA. :
} // Korga uMeeTcs OIMH OMNepaTop Ha KOHCTPYKLIMIO,
// ¢urypHele CKOOKM HeOOSA3aTEeJbHH.
} // OBparuTe BHMMaHMe Ha ONEpPaTOpPH return,
// BnoxeHHule BHyTpb if/else.
abs (-10) === abs(10) // => true
function sum(array) { // dyHkums mjA pacyeTa CyMMH SJIEMEHTOB MacCuBa.
let sum = 0; // Hauarb c mcxomHoit cymmer 0.

for (let x of array) { // TpoiiTu B UMKJIe IO MacCMBY, NpUCBauBas
// KaXOEit BJIEMEHT IepeMeHHOR X.

sum += Xx; // Ho6aBUTL 3HAUEHME BJIEMEHTa K CYyMMe.
} // Konel umkna.
return sum; // BO3BpaTUTL CymMy.
}
sum (primes) // => 28: cymMa nepBHX 5 NpocTHX umcen 2+3+5+7+11.
function factorial (n) {// dyHkuma mns pacuera pakTOpuUasoB.
let product = 1; // HauaTb c npousBemenms 1.
while(n > 1) { // ToBTopATL onepaTopH B {} mO Tex nop,
// noka BepaxeHue B () MCTMHHO.
product *= n; // Cokpamenue mns product = product * n;
n--; // CokpameHue mian =n—1.
} // KoHel umkia.
return product; // Bo3BpaTUTL NPOU3BEAECHUE.
}
factorial (4) [/ => 24: 1*%4*3*2

function factorial2(n) {// Eme omHa Bepcus C NpUMEHEHMEM OPyTor'o LMKJA.
let i, product = 1; // Hauats c 1.
for(i=2; i <= n; i++)// ABTOMaATHMUECKM MHKDEMEHTMpPOBaTh i Cc 2 mo n.

product *= i; // Kaxpeit pas menaTe 3TO. B OXHOCTPOUHEIX
// umMkIsax ckoOKM {} He HyXHEHI.
return product; // BozBpaTuThk dakTOpHAII.
}
factorial2 (5) // => 120: 1*2*3*4*5

Ssbik JavaScript nopmepxuBaeT cTUAb O6BEKTHO-OPMEHTUPOBAHHOTO MPOrPaM-

MUPOBaHMsA, HO OH 3HAYUTENBHO OTIMYAETCA OT CTUEN B “K/IaCCUYECKUX A3BIKAX
06 beKTHO-OpMEHTUPOBaHHOTO MpOrpaMMMpoBanusa. B rmaBe 9 metanbHO obCyxnaa-
eTcsi 06’beKTHO-OpMEHTMPOBaHHOE NPOrpaMMMpOBaHue B JavaScript M npuBoaATcs
MHOroYMucleHHble puMephl. Huxke mokasaH o4yeHb NPOCTOI MpUMep, KOTOPBIit fie-
MOHCTpHpYeT, KaK ONpeAeNsaTh Knacc JavaScript ansa npepcraBneHus ABYMEPHBIX reo-
MeTpu4eckux ToyeK. O6BEKTHI, ABNAIOLIMECH IKIEMIIAPAMM ITOTO KIACCa, UMEIOT
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eXMHCTBEHHBI MeTOA Mo Mmenu distance (), KOTOPBIA PacCUMTHIBAET PacCTOAHME

oT Hayaza KOOpAMHAT O TOYKU:

class Point {

constructor (x, y) {

this.x = x;

this.y = y;

distance() {
return Math.sqrt(

this.x * this.x +
this.y * this.y

}

// Tlo coTrylalleHMio MMeHa KJIACCOB HaYMHAKTCS
// ¢ 3arnaBHOM GYKBH.

// OYHKLMSA KOHCTPYKTOPAa IS MHMUMATM3aLMUK
// HOBHIX 3K3EMIUISPOB.

// KmoueBoe cijioBo this - 5T0 HOBLIZ

// MHMLMaIMBMPYEeMEDt OGBEKT .

// COXpaHUTb apTyMEHTH GYHKUUM Kak

// ceBo¥icTBa OOBEKTA.

// OnepaTop return B QyHKUMM KOHCTPYKTOpa
// He HyXeH.

// MeTon mnsa pacueTa pacCTOSHUSA OT Havaja
// KOOpOMHAT OO TOUKM.

// BO3BpaTuTh KBaOpaTHHIT KOpeHb XI + yI.
// this ccrutaercsa Ha o6wekT Point,

// Ha koTOpoM BH3BaH MeTon distance.

// Vicriosb30BaTh QyHKUMIO KOHCTpykTOpa Point () BMecTe ¢ new
// nna co3mauusa o6wpeKToB Point:

let p = new Point (1, 1);

// TeoMeTpuueckas Touka (1,1).

// Teneps MCHNOJBL30BaTh MeTon ofbekTa Point mo uMmeHu p:

p.distance ()

// => Math.SQRT2

Ha aTtom BBOAHBINM Typ no ¢yﬂnamem‘anbﬂomy CUHTAKCUCY M BO3MOXHOCTAM
IavaScript 3aKOHYE€H, HO fia/ieé B KHUre IpeaaraloTcd CaMOfOCTaTOYHbIE ITIaBbl, B
KOTOPBIX paCKpbIBAIOTCA AONONHUTE/NbHDbIE CPEACTBA A3bIKA.

I'naea 10, “Mooynu”

TokasbiBaeTcsl, KakuM o6pa3oM Kop, JavaScript B ogHOM daitne Mamu cueHapun
MOXET MO/Mb30BaThcs QYHKLMAMMU M Knaccamu JavaScript, onpepeneHHbiMu B
Apyrux ¢aitnax uam CleHapusx.

I'nasa 11, “Cmandapmnas 6ubnuomexa JavaScript”

PaccmarpuBaioTcsa BCTpoeHHble PYHKIMM UM KIaccChl, KOTOpble AOCTYIIHBI BCEM
nporpaMMam JavaScript. Ciofa BXOAAT TaKyue Ba)KHbI€ CTPYKTYPHI JaHHBIX, KaK
0TOOpaXkeHNsA ¥ MHOXECTBA, KNAaCC PEryNAPHBIX BHIPAXXEHMII /1A COMOCTaB/Ie-
HMSA C TeKCTOBbIMM 11aGnoHamu, GyHKUMM VIS cepManmusaluy CTPYKTYP JaH-
HBIX JavaScript u MHOrO€ Apyroe.

Inasa 12, “Umepamopor u zenepamopovt”

Ob6bacusercs, kakuM o6pasom pabotaer uukn for/of U Kak MOXHO [ie/naTh
CO6CTBEHHbIE K/TAacChl MTEpUpyeMbIMu ¢ moMolpio for/of. Takke packpbiBa-
I0TCs1 reHepaTopHble GyHKIMYM U onepaTop yield.
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Tnasa 13, “Acunxponnvui JavaScript”
IpepnaraeTcs Yray6neHHOe UCCNEAOBaHME ACMHXPOHHOTO NPOrPaMMUPOBAHUA
Ha JavaScript ¢ 06bACHeHMeM 06pPaTHBIX BHI3OBOB U cOObITHI, API-unTepderichi
Ha OcHOBe 06beKTOB Promise (o6ewannit mam “ipoMucoB”) 1 KJIOYeBbIX C/IOB
async u await. XoTa OCHOBHOII A3bIK JavaScript He ABNA€TCA aCMHXPOHHBIM,
B Be6-6paysepax u Node acunxponnbie API-untepdeiicer npuMensaioTcs 1o
YMOYaHMIO, IO3TOMY B I71aBe 06CY)XXAAI0TCA METOAMKM PabOTbl C HUMM.

Inasa 14, “Memanpozpammuposasue”

[IpencTaBnseTcs HECKOMBKO PasBUTHIX QYHKLMOHANBHBIX CPeAcTB JavaScript,
KOTOpble MOTYT 3aMHTEpecoBaTh MPOrpaMMMCTOB, NUIIYIUMX 6ubnmuoTexu Koaa
JUIA UCTIO/Nb30BaHMUA APYTMMHU NPOrpaMMMUCTaMy Ha JavaScript.

I'nasa 15, “JavaScript 6 6e6-6paysepax”

PaccmaTpuBaeTcs cpefia pasMellieHus Be6-6paysepa, 06 bsACHAIOTCA 0cO6eHHOC-
TH BBINONHEHMS KoAa JavaScript Be6-6paysepamu u packpbiBaloTcs Hambonee
BakHbIe M3 MHOrouncneHubix API-unTepdeiicos, onpeneneHHbix Be6-6payse-
pamu. 1o 6€30roBOPOYHO CaMas JUIMHHAA I7laBa B KHMUTe.

I'nasa 16, “JavaScript na cmopoue cepsepa c ucnonvzoéanuem Node”

PaccmaTpuBaeTcs cpepa pasmemenns Node ¢ uccnegoBanneM GbyHAaMeHTaNb-
HOJ IPOrpaMMHOM MOJE/M, a TaKXe CTPYKTyp AaHHbIX u API-untepdeiicos,
KOTOpBI€ Ba)KHee BCEro NIOHUMATh.

I'nasa 17, “Uncmpymenmuot u pacwupenus JavaScript”

O6C}’)KllalOTCﬂ MHCTPYMEHTDbI M A3bIKOBbIE pACIIUPEHNA, O KOTOPBIX I10/1€3HO
3HATh, MNOCKOJ/IbKY OHU INIUPOKO NPUMEHAIOTCA U MOIyT Cli€/IaTb Bac 6onee npo-
AYKTUBHBIM IIPOrpaMMMUCTOM.

1.4. Mpumep: rucrorpamma 4acToTbl
ncnonb3oBaHUA CUMBOJIOB

Texymwas rnaBa 3aBepliaeTcsi KOPOTKONM, HO HETPMBMA/NbHOI MPOrpamMMoit
JavaScript. Ilpumep 1.1 npencraBnser co6oit nporpaMmmy Node, xoTtopas umuTaet
TeKCT U3 CTAaH[JApPTHOTO BBOJA, PACCYMTHIBAET AIAHHbIE /I TMCTOTPAMMBbl 4aCTOTHI
IIPMMEHEHUA CMMBOJIOB BO BBEAEHHOM TEKCTE M BBHIBOAUT MTOTOBYIO TMCTOTPaMMYy.
B Mornu 6b1 sanmycTuTh NpOrpaMMy Takoro poja AnA aHalAM3a YaCTOTbI UCMONb30-
BaHUsA CMMBOJIOB B COOCTBEHHOM MCXOZHOM Koje:

$ node charfreq.js < charfreq.js
Do REHEEEEEERE 11,229

¢ R AEEES 10,158

##H##44 6.68%

T HHHEHE 6.44%

: HEHHEH 6.16%

T HH#4#E 5.81%

Z>» 0ot
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O: H### 5.45%
T: ##### 4.54%
H: #### 4.07%
C: ### 3.36%
L: ### 3.20%
U: ### 3.08%
/: #4% 2.88%

B npuMepe 3a[iefiCTBOBAHO HECKOJIbKO PasBUTBIX CPEACTB JavaScript u oH npen-
HasHayeH ANA NEeMOHCTPAalMM TOrO, KaK MOXeT BBIMIANeTb peajbHas MpOrpaMma
JavaScript. IToka 4TO Bbl HE JOMDKHBI HAflEATbCSA, YTO BECh KOJ| OKAXKETCA MOHATHBIM,
Ho 6yabTe yBepeHbl — Bce 6yfieT OODBACHEHO B MOC/EAYIOLIMX INaBax.

Npumep 1.1. PacyeT AaHHbIX ANS rUCTOrPaMM HacTOTb! NPUMEHEHHUS CHMBOIOB
¢ nomouybio JavaScript

/**

* 3ra nporpamMa Node umMTaeT TEKCT M3 CTAHAAPTHOTO BBOJA, PacCUMTHBAET

* yaCTOTY BCTpEUM Kaxnoil GyKBH B HAaHHOM TEKCTE M OTOOpaxaeT IMCTOTPaMMy
* nna HauboJiee YaCTO MCMNOJIb3YEeMEIX CMMBOJIOB.

* JI5nA BHIOJIHEHMs TpeOyeT Bepcum Node 12 mim HoBee.

*

*

*

B cpeme Unix nporpaMMy MOXHO 3allyCTMUTh CllegylmmM ofpasoM:
node charfreq.js < corpus.txt
*/

// 3roT WIacc pacmMpseTr Kilacc Map Tak, 4YToO MeTon get() Bo3BpamaeT BMECTO
// null ykasaHHOe 3HAue€HMEe, KOTIA KJIOU OTCYTCTBYeT B OTOCpaxeHuUM .
class DefaultMap extends Map {
constructor (defaultValue) {
super(); // Be3BaTh KOHCTPYKTOP Cynepkjacca
this.defaultValue = defaultValue; // 3anoMHMTL CTaHOAPTHOE SHaueHUE

get (key) {
if (this.has(key)) { //Ecin Kiod NpUCYTCTBYeT B OTOOpaxeHUM,
return super.get(key); //Torma BO3BpaTUThL €ro 3HadeHMe U3 Cynepkiacca
}
else {
return this.defaultValue; // VHaue BO3BpaTUTb CTaHOAPTHOe 3HaueHue
}

}

//3ror wnacc pacCUMTHBAET U BHBOIUT TMCTOTPaMMy YacCTOTH MCMNOJIb30BaHUA OYKB.
class Histogram {
constructor() {
this.letterCounts = new DefaultMap(0); //OrofBpaxenne GyKB Ha CUETUMKM
this.totalletters = 0; // OBmee KOIMUECTBO BYKB
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// Bra QyHKiIMsS OOHOBJIAET I'YCTOTpPaMMy 6ykBaMMy TeKCTa.
add (text) {
// YOamMTh M3 TEKCTa MPOGesibHHe CUMBOJIE
// v npeoBpasoBaTk OCTABmMECS B BEPXHMII PEruCTp
text = text.replace(/\s/g, "").toUpperCase():

// TIpoATM B UMKJIE MO CHMMBOJIAM TEKCTa
for (let character of text) ({
let count = this.letterCounts.get (character);
// TonyuuTs crapeii CUeTUMK
this.letterCounts.set (character, count+1l);
// VIHKpeMeHTMpoBaTh €I'o
this.totalLetters++;

}

// TipeoGpasoBaTk I'MCTOTpaMMy B CTPOKY, KOTOpas oTobpaxaer rpaguxy ASCII

toString() {
// TlpeoGpasoBaTk Map B MaccuB MacCMBOB [KJloY, 3HaueHue]
let entries = [...this.letterCounts];

// OTCOpTHMPOBaTh MAacCHUB [0 CUETYMKaM, a 3aTeM B anpaBuTHOM nopsagke

entries.sort((a,b) => { // ®YHKUMA s onpenesieHus
// nopsgka COPTHMPOBKM.
if (a[l] === Db[1]) { // Ecim cueTuMky OOMHAKOBHE, TOI'Aa
return a[0] < b[0] 2 -1 : 1; //coprupoBaTh B anpaBUTHOM MOPAOKE.
} else { // EciM cueTuMKM OTJIMUYATCHA, TOTrHA
return b[1] - a[l]; // copTupoBaTh NnO HaMOGOJIbMEMY CUETUMKY .

}
b

// TipeoGpaszoBaTh CUETUMKM B MPOLEHTHHE OTHOMEHUS
for (let entry of entries) {

entry[1l] = entry[1l] / this.totalLetters*100;
}

// OTGpocUTh BCe 3amMCHM C MPOLIEHTHEM OTHOMEHMEM MeHee 1%
entries = entries.filter (entry => entry[l] >=1);

// TpeobpazoBaThe KaxAylw 3amich B CTPOKY TeKCTa
let lines = entries.map(

([1,n]) => *${1}: ${"#".repeat(Math.round(n))} ${n.toFixed(2)}$%"
):

// BosBpaTuTs CLENeHHHE CTPOKM, pa3[elleHHHEe CMMBOJIAMM HOBOJ CTPOKM
return lines.join("\n");

/ 3Ta acuHXpoHHas (Bo3Bpamaoman Promise) o¢yHkums cozpaeT ob6wekT Histogram,
/ YMTaeT aCUHXPOHHEM ofpa30oM nopumy TEKCTa U3 CTaHIapTHOTO BBOAA

/ n nobaBnser ux Kk TMCTOrpamMe.

/ DOCTUIHYB KOHLA MOTOKA HAHHHX, (QYHKUMS BO3BpamaeT UTOTOBYKO I'MCTOI'DaMMy .
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async function histogramFromStdin() {
process.stdin.setEncoding("utf—8") ; // YuraTte cTpoku Unicode, He GaiiT
let histogram = new Histogram();
for await (let chunk of process.stdin) {
histogram.add (chunk) ;

}
return histogram;

}

// 9Ta ¢uHanNbHas CTPOKa KOAa ABIAETCA IJIABHEM TEJIOM MPOIPaMMH.

// OHa co3naer o6bekT Histogram M3 cTaHOAapTHOrO BBOOA

// »n 3aTeM BEHBOAMT I'MCTOTDaMMy .

histogramFromStdin() .then (histogram =>{ console.log(histogram.toString()); }):

1.5. Pe3ioMme

B HacTOswIei KHUTe A3BIK JavaScript 0OBACHAETCA C caMOro Hayana. TO 3HAYMT,
YTO MBI HauMHaeM C HU3KOYPOBHEBBIX JieTajieii Bpofie KOMMEHTapueB, UeHTU(NKa-
TOpOB, NIEPEMEHHBIX ¥ TUIIOB, 3aTEM MEPEXOAUM K MOCTPOEHMIO BbipaXKeHUi, orme-
paTopoB, 06bekTOB M PyHKLMIE U fanee PacCKpbIBaeM BbICOKOYPOBHEBbI€ A3BIKOBbIE
a6cTpakuum Hanofo6ue KMaccoB U MOpyeit. 51 cepbe3HO OTHOLIYCh K HAIMYMIO B Ha-
3BaHMM KHUTH CNIOB “nIofipo6HOE PYKOBOACTBO, M B NPEACTOAILMX [/1aBaxX A3bIK OyaeT
OOBACHATBCA C TaKOM CTENMEHbIO feTaU3aLUM, KOTOpasi IIOHAYaNy MOXET BBIITIALETD
obeckypaxkusaroieit. OfHako HacTosllee BlajieHue A3BIKOM JavaScript TpebyeT no-
HMMaHMA JieTaeil, U 1 HafleloCh, YTO BbI HajifieTe BpeMs, YTOObI KakK cliefyeT mpopa-
6oTaTh 3Ty KHUTY OT KOpKM A0 Kopku. Ho, moxanyiicta, He gymaiite, 4To Bbl 06s13a-
Hbl NIOCTYTIAaTh TaK Npy NepBoM ee uTeHuu. Ecnm Bbl o6Hapy>xuBaeTe, YTO 3aCTpANU
B KaKOM-TO pa3sfielie, TOTAa MpocTo nponycture ero. [lonyyns npakruyeckoe sHaHue
A3SbIKA B LI€/IOM, BbI BCEIa MOXKETE BEPHYTbCA OOPAaTHO M OTTOYMTD JETaNM.
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rNABA 2

Jlekcnyeckas CTpyKTypa

Jlexcmyeckas CTPYKTypa A3bIKa POrpaMMMPOBAHMUA NpeACTaBAAeT co6oit Habop
3/1EMEHTAPHBbIX NPAaBU/, KOTOpblE PErTAMEHTUPYIOT HanMCaHUe MPOrPaMM Ha 3TOM
aspike. OHa OTpa)kaeT HM3KOYPOBHEBBI CMHTAKCUC A3BIKA: yKa3blBaeT, KakuM o6-
Pa3soM JIO/KHBI BBITIAAETh MMEHA NEPEMEHHDIX, ONPEAe/AeT CUMBO/bI pasfieIuTenein
ANA KOMMEHTapueB M YCTaHaBIMBaeT, KaK OAMH ONMEpaTop MpOrpaMMbl OTAENAETCHA
OT Apyroro, Hanpumep. B Tekylleit KOpPOTKOIt ITaBe IOKYMEHTUPYETCA JeKCHYecKas
crpykTypa JavaScript. 3mech pacKpbIBalOTCA CHeAYIOIIME TEMBIL:

® YYBCTBUTE/IBHOCTb K PErucTpy, mpobenbl ¥ paspbiBbl CTPOK;
® KOMMEHTapum;

¢ JINTEepabl;

upeHTUUKATOPHI U 3ape3epBUPOBAHHbIE C/IOBA;

Unicode;

® HeobsA3aTeNbHble TOYKM C 3aNATOM.

2.1. Tekcr nporpammbl JavaScript

JavaScript — A3bIK, YYBCTBUTENbHBIA K PETUCTPY CHMBOJIOB. DTO 3HAYMUT, YTO
K/IOYeBbie ClIOBA SA3bIKA, epeMeHHble, MMeHa QYHKLWIt U Jpyrue udenmugurxamo-
Pt Bcerma OMKHBI HabMpaTbcs ¢ eAMHOOOPa3HbIM NMPUMEHEHMEM 3aITIaBHBIX OYKB.
CkaxceM, kmoyeBoe coBo while HyxHo Habupatb kak “while”, Ho He “While” wn
“WHILE”. Ananoruuuo online, Online, OnLine u ONLINE — 4eTbipe OTAMYal0-
WMXCS MUMEHM NepeMEHHBIX.

Wurepnperatop JavaScript urHopupyer npo6ensl, BCTpevaowmecs MeXAy NeKce-
Mamu B nporpammax. ITo 6onbiueit yacTi MHTEpNperaTop JavaScript Tak>ke UTHOpU-
PyeT pasphbiBbl CTPOK (MCK/TIIOUeHNME OMMCAHO B pasfiene 2.6). Brarogapa BosMoXHOC-
TH UCNO/IB30BaHMUA B MPOrpaMMax Mpo6e/ioB 1 CMMBOJIOB HOBOII CTPOKM Bbl MOXeTe
AKKYPaTHO M COr/IacOBaHHO (popMaTHMpPOBATh U fieNlaTb OTCTYIBI B KOAE, MpUAABas
€MY JIETKMit [/l YTEHUA ¥ TIOHMMAaHWS BUL,
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Bro6aBok K 06br4HOMY cumBony mpo6ena (\u0020) unrepnperarop JavaScript
TaK)Xe pacrno3HaeT Tabynsauun, pasHoo6pasHeie ynpasnawoiyue cumponsl ASCII u
pasnuyHble CUMBOJIBI npo6enos Unicode xak npobenbhbie cumBonbl. Kpome Toro,
uHTepripeTaTop JavaScript pacriosHaeT CMMBOJIbI HOBOJ CTPOKM, BO3BpaTa KapeTKy 1
[IOC/IEAOBATE/NBHOCTD BO3BPAT KapeTKy/IepeBOfi CTPOKM KaK NMPUMSHAKM KOHI[A CTPOKU.

2.2. KommeHTapumn

B JavaScript NOANepXXMBAIOTCA ABa CTU/IA KoMMeHTapueB. /Iro6oit TexcT mocie
// ¥ [0 KOHLIa CTPOKM TPaKTYeTCA KaK KOMMEHTapuil, KOTOpbIii MHTEpPIpPETaTOP
JavaScript urHopupyet. JI060/ TeKCT MeXAy CMMBOAIaMu /* u * / Taxke paccMaTpu-
BaeTcs Kak KOMMEHTapuil; TaKMe KOMMEHTapuyu MOTYT 3aHMMaTb HECKO/NbKO CTPOK,
HO He MOTyT ObITb BIO>XeHHBIMU. Hyke npuBefieHB! BCe NOMYCTMMble KOMMEHTapuUu
JavaScript:

// 9TO OOHOCTPOYHENT KOMMEHTapwii.
/* 3TO TOXEe KOMMeHTapwit */ // u eme OmMH KOMMEHTapwuii.

/*
* 2T0 MHOT'OCTPOYHEI KOMMEeHTapui. [JoGaBOuHHE CHMMBOJIH * B Haudajne KaxIon
* CTPOKM He SIBJIAIOTCS OBsA3aTeJNIbHOM YacThio CMHTaKcuca;

* NPOCTO OHM KJIACCHO BHIVIANAT!

*/

2.3. Jlutepansl

/lumepan — 3TO 3HaYeHMe AAHHBIX, HAXOAALIeecA NMPAMO B mporpamMe. Bce Hu-
XernepeyncneHHoe NpeCcTaBsaeT coboit MuTepanbl:

12 // ducyo nBeHamuaTh

1.2 // Uncrio omHa uesiasa U OBe OeCSATHX
"hello world" // Crpoka Tekcra

'Hi' // Eme omHa cTpoxa

true // ByJieBCKOe 3HaueHue

false // Ipyroe GyJsleBCKOe 3HaueHue
null // OrcyrcrBue obbeKTa

I/Icqepnbmalol.uue A€Tanyn O YMUCIOBbIX ¥ CTPOKOBBIX INTEPA/IaX UIINTE B IJIaBE 3.

2.4. peHTndukaTopbl U 3apesepBUpPoBaHHbIE ClIOBA

Noenmugpuxamop — ato mpocto ums. Vinentuduxaropn B JavaScript npume-
HAIOTCA [i/I1 MMEHOBAHMA KOHCTAHT, NIEPEMEHHBIX, CBOMCTB, (yHKLMIT U KIACCOB,
a TaK)Ke A/ TOro, YToGsI CHAGAMTH MeTKaMM HEKOTOpble UMK/bI B Kofe JavaScript.
Vnentudukarop JavaScript AomKeH HauMHATbCA ¢ GYKBbI, MOAYEPKMBAHUA () umn
8HaKa fionnapa ($). ITocnepyromumu cuMBonamu mMoryT 6b61tb 6yKkBbl, UMdpDI, MOA-
YepKMBAaHMA WK 3HaKu ponnapa. (Lndpb He [ONMYCKaIOTCA B KayeCcTBe NepBOro CUM-
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pona, a IOTOMy B JavaScript /ierko NpoOBOAMTL pasin4ue MeXAy uaeHTUdUKaTOpamu
# uncnamn.) Bce nmpusenentbie fanee uaeHTMOUKATOPDI ABAAIOTCA [ONYCTUMbIMM:

:

i
my variable name

v13

_dummy

$str

Topo6HO M060My A3BIKY ONpeneNneHHble MAeHTU]MKaTOpH B JavaScript 3apesep-
BUpOBaHBI U1 MCTIONIb30BaHMA CaMuM A3biKoM. Takue “3apesepBUpOBaHHbIE C/IOBA”
He/b3A TIPUMEHATD /A OObIYHBIX MAEHTUPMKATOPOB. OHM NEPEYNCIIEHBI B CIERYIO-
wem pasperne.

2.4.1. 3ape3epBupoBaHHble ClioBa

IlepeunceHHbIE HIKE CIOBA ABJIAIOTCA YacTbIO CaMOro s3bika JavaScript. Muorue
us Hux (Bpope if, while u for) npeacraBnaT co60it 3apesepBUpOBaHHBIE C/IO-
Ba, KOTOpbIe He JO/IXXKHBI MCIIONb30BAThCA JIA UMEH KOHCTAHT, ePeMEHHBIX, PyHK-
LM MU KNACCOB (XOTA MX MOXXHO NPUMEHATD J/ISi MMEH CBOWCTB BHYTPY 06bekTa).
Ilpyrue (takme Kak from, of, get u set) uCnonbsyloTCsA B OTPaHMYEHHBIX KOHTEK-
crax 6e3 Kakoy-mm60 CMHTaKCMYECKOi JBYCMBICIEHHOCTH M COBEPIIEHHO 3aKOHHBI
B KayecTBe MaeHTUMKaTOpOB. TpeTby KmoueBbie cnoBa (Hamopo6ue let) He MoryT
6bITh IOTHOCTBIO 3ape3epBUPOBaHHBIMY IO NPMYMHE NMpefoXpaHeHua o6paTHOM COB-
MeCTUMOCTH c 60o/ee CTapbiMM NMPOrpaMMaMM, NO3TOMY CYLIECTBYIOT CNIOKHBIE Ipa-
BWIA, KOTOpbIE YIIPaB/AIOT TeM, KOTA]a MX MOXXHO MPUMEHATb KaK UAEeHTUUKATOPHI,
a xorna Het. (Hampumep, let MOXHO MCIIONB30BATb [/Isi MMEHY TIEPEMEHHOI! B CIIy-
yae 0ObsAB/IEHMA C NIOMOIIBIO Var BHe K/acca, HO He BHYTpM Kjacca unm ¢ const.)
TIpoue Bcero nsberath NMpUMeHEHNA MO6Oro U3 YIIOMAHYTHIX C/IOB B Ka4eCTBE MJIEH-
tudukaropos xpome from, set u target, KOTopbie UCNIONB30BATh 6€30MacHO 1 OHM
yXe 4acTo ynorpe6naioTcs.

as const export get null target void
async continue extends if of this while
await debugger false import return throw with
break default finally in set true yield
case delete for instanceof static try

catch do from let super typeof

class else function new switch var

B JavaScript Takxe sape3epBMpOBaHbBI MM OrPaHNYEHbl B PHMMEHEHUU OTpeNe-
TIEHHBIE K/I0YeBble CI0BA, KOTOPbIE B TeKyLlee BpeMaA He UCTIONb3YIOTCHA A3BIKOM, HO
MoryT 6bITh 3a/ie/iCTBOBaHbI B GyAyLINX BEpCUsX:

enum implements interface package private protected public

Ilo ucropuyecknm nmpuumHam arguments u eval He pa3pelueHO NPUMEHATD A
UneHTU(UKATOPOB B HEKOTOPBIX OOCTOATENbCTBAX Y JIyvllle BCEro UX BooGie u3be-
raThb B Takoi ponm.
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2.5. Unicode

TIporpammbl JavaScript mumyTcs ¢ McnonbsoBaHuem Ha6opa cumsonos Unicode u
BbI MOXKeTe MPMMeHATD Mio6bie cumsonbl Unicode B cTpokax u komMmenTapuax. s
IepEeHOCHMMOCTH U JIETKOCTH PEJAKTUPOBAHMSA B UACHTU(PUKATOPAX NPUHATO MCTIONb-
sopaTb Tonbko 6ykBbl ASCII 1 umdps1. Ho 310 1miub cornaiieHue B mporpaMMmpoBa-
HuM, a CaM ASBIK JONYCKaeT Hanmuuue B uaeHtnduxaropax 6yks, uudp u ugeorpamMmm
Unicode (Ho He 3MOTHKOHOB). TakuM 06pa3oM, NMPOrpaMMMCTEI MOTYT NPUMEHATD
B KayeCTBe KOHCTAHT M NEPEMEHHBIX MaTeMaTU4eCKue CUMBO/IbI M HEAHITIOA3bIYHbIE

cnoBa:

const m = 3.14;
const si = true;

2.5.1. Ynpaensiowue nocnegosarenbHoctu Unicode

AnmnapatHoe ¥ NPOrpaMMHOe o6ecreyeHre HEKOTOPHIX KOMIIBIOTEPOB He MOXeET
oTo6paxxaTb, BBOGUTb MM KOPPEKTHO 06pabaThiBaThb MOMHbIA HA6Op CHMMBOJNOB
Unicode. [Insa nogaep>Xkyu nNporpaMMMUCTOB M CUCTEM, UCTIONb3YOIUX Oonee crapsie
TeXHONOrMH, B JavaScript onpeneneHs! ypaBiAoliye NOCIENOBaTENbHOCTH, KOTOpbIE
MO3BOJIAIOT 3anMChIBaTh cMMBONBI Unicode ¢ npuMeHerneM Tonbko cumsonoB ASCIL.
Takue ynpapnsomme nocnegosarenbHoct Unicode HaumHaoTcsa ¢ CMMBONOB \U, 3a
KOTOPBIMU C/IeAYIOT MO0 YeThipe LiecTHaALaTepu4HbIX Budpsl (6ykBbr A-F BepxHe-
rO MM HWDKHErO perucrpa), 160 OT OFHONM A0 IIECTV LIECTHAALIATEPUYHBIX Lubp,
3aK/II0YeHHbIX B PuUrypHble cKOGKM. YnpaBnsioume nocnefpoBarenbHoctu Unicode
MOTYT NPUCYTCTBOBAaTb B CTPOKOBBIX JMTepanax JavaScript, 1urepanax peryasipHbIX
BbIpaXkeHMi ¥ uaeHTUMKaTopax (HO He B KIIOUEBBIX CIOBax sA3bika). Hanpumep, yn-
paBisolias nocnenosarenbHocTh Unicode ana cumsona “€” soirnagut kak \uOO0E9;
CYlIeCTByeT TpM CHOCO6a 3amMCH MMEHU NepeMEHHOM, BKIIOYAIOLIEr0 yKa3aHHBbIi
CUMBOI:

let café = 1; // OnpepesneHue nepeMeHHO} C UCHOJb30BaHMeM cuMBojia Unicode
caf\u00e9 // =>1; mocTyn K [IepEeMeHHO} C MPUMEHEHUEM

// ynpaBisomeil nocienoBaTelbHOCTH
caf\u{E9} // =>1; eme onHa dopMa TOM XKe yrnpapJsiomen

// nocnenoBaTesbHOCTH

B pannux sepcusax JavaScript noanep>xuBanuch TONBKO YHPaBsOLIMe NOCAERO-
BaTe/IbHOCTU C 4eThIpbMA Uuppamu. Bepcus ¢ purypHbiMu ckobkamu 6bl1a BBefieHa
B ES6 pns mywineit noamepxkm koposbix Touek Unicode, xoTopeie Tpe6yroT 6onee
16 6uT, TaKMX KaK SMOTUKOHBDI:

console.log("\u{1F600}"); // BelBOOMT 3MOTMKOH C yJuOGalkmeiica dusnoHoMMeN

Ynpasnsomue nocnenosarensHoctu Unicode MOryT Takxe HaXOAMTbCA B KOM-
MEHTapUsX, HO MOCKONbKY KOMMEHTapuy UTHOPUPYIOTCA, B 3TOM KOHTEKCTE OHMU
NpocTo TpakTyioTcsa Kak cumBonbl ASCII u He unTepnperupylorcsa kak Unicode.

42 | fnasa 2. Mewcuveckan crpykrypa



2.5.2. Hopmanusauus Unicode

Ecnu Bbl IpUMeHAETe B CBOMX NpPOrpaMMax CMMBO/IbI, oTanyamoiuecs ot ASCII,
10 KO/KHBI 3HaTh, uTo Unicode ponyckaer 6onee opHOro crnoco6a KOAMPOBaHUS
oraenbHOro cumsona. CkaxeM, CTPOKY “€” MOXHO KOAMPOBAaTh KaK OfMHOYHBbLi
Unicode-cumBon \uOOE9 unu xak o6prunbiit ASCII-cumBon “€”, xoTopblit KOM6GMHM-
pyeTcs CO 3HAKOM yHapeHus \u0301. IIpu oTobpakeHUMM B TEKCTOBOM peAaKTOpe
raKue JiBe KOAMPOBKM OObIYHO BBHITMIANAT OAMHAKOBO, HO OHM MMEIOT OT/IMYAIOIMeCs
jBOMYHBIE KOIMPOBKH, T.e. B JavaScript CY4MTAIOTCA PasHBIMM, YTO MOXET NPUBOAUTD
K Ype3BBIYAHO 3aMyTaHHbIM MPOTPaMMaMm:

const café = 1; // 3ra kxoHCTaHTa uMeeT mMma "caf\u{ed}"

const café = 2; // 3ro mpyras koHcTaHTa: "cafe\u{301}"

café // => 1l: sTa KOHCTAHTA MMEET ONHO 3HAueHUue

café // => 2: sTa Cc BuUIy HEOTIMUYMMas KOHCTAHTa MMeEEeT IpyToe 3HaudeHue

i

Cranpapt Unicode onpepensieT NpeAnoYTUTENbHYI0 KOGUPOBKY [UIA BCEX CUMBO-
JIOB M YCTaHaB/IMBaeT NPOLEYPY HOPManu3aLyum, YTo6bl Mpeo6pa3oBbIBaTh TEKCT B
KaHOHMYeCKyIo ¢opMy, MOAXORALLYIO /IS CpaBHeHui. B JavaScript npepnonaraercs,
YTO MHTEPIPETUPYeMblit MCXOAHBINA KOJI y>ke HOpManu3OBaH M cOOCTBEHHass HOpMa-
nusanus He penaercs. Ecmu BbI nilaHupyete ucnonb3oBath cuMBonsl Unicode B cBo-
ux nporpaMmax JavaScript, Torsa SOMKHbI YIOCTOBEPUTBCS, YTO Balll PElAKTOP UK
KaKoii-TO APYTOil MHCTPYMEHT BBINONHsAET HopManu3auuio Unicode ucxogHoro kona,
usberas MOAB/IEHUs Pa3HBIX, HO BU3YaJIbHO HEOTIMYUMBIX UAEHTU(PUKATOPOB.

2.6. HeoOs13aTenbHbIe TOYKU C 3anNATOM

Iopgo6HO MHOTMM A3bIKaM NPOTrPaMMUPOBAHMSA TOYKA C 3anAToi (;) B JavaScript
NpUMEeHsAETCA I/ OTAeNleHus onepaTopoB (CM. IaBy 5) Apyr oT apyra. 9TO Ba)KHO
IJ1 IPOACHEHUA CMBIC/IA Balllero Kopa: 6e3 pasfenuTtensa KOHel, OJHOTO onepaTropa
MOXeT MOKa3aThCA HaYa/oM CIIeRYIOILero oneparopa uam Hao6oport. B JavaScript Bbt
BCEraa MOXKeTe OIYCKaTb TOYKY C 3aNATON MeXAY OBYMS OIlepaTOpPaMM, €ClIM OHU
3amucaHbl B OTAENbHBIX CTPOKaX. (Bbl Takxke MoxkeTe ONMYCTUTb TOYKY C 3alATON B
KOHL{e NpOrpaMMBbl MM eClIU C/IeRYIolLel 1eKCeMOoii B porpaMMe AB/IAETCA 3aKpbiBa-
iowmas ¢urypHas ckobka: }.) MHorue nporpaMMucTsl Ha JavaScript (M ko B HacTOsA-
1Leil KHUre) UCMIONb3YIOT TOYKM C 3aMATONM /IS ABHOM NIOMETKM KOHLIOB OIIEpaTOpOB,
Raxxe Koraa oHy He Tpe6yrorcs. Ele ofMH CTMIb NpefycMaTpUBaeT OMyCKaHue ToYeK
€ 3amATOM BCAKMII pa3, KOrja 3TO BO3MOXKHO, IPUMEHAA UX TONBKO B HEMHOTOYMC-
NIEHHBIX CUTYalUAX, IAe OHU ob6aA3aTenbHbl. Kakoit 651 CTUNb Bbl HY BHIGpany, eCTh
HECKONbKO JieTaneil, KOTOpbie BBl JO/DKHBI 3HaTh O HEOOA3aTeNbHBIX TOYKAX C 3ams-
Toit B JavaScript.

PaccMoTpuM nokasanHbiit Hyke KOA. [TOCKONbKY [iBa onepaTropa HaXORATCA B OT-
AENBHBIX CTPOKaX, MEPBYIO TOYKY C 3aMATOM MOXKHO ObIZIO 6B ONYCTUTD:

a=3;

b =4;

Onnaxo npu crepyouieit 3anucu nepsas To4Ka ¢ 3aNATONM 06A3aTeNbHa:

a=3;b=4;
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O6patuTe BHMMaHMe, YTO MHTeplpeTaTOp JavaScript He TPaKTyeT KaXpblit pas-
PbiB CTPOKM KaK TOUKY C 3alIATOi: Pa3pEIBBI CTPOK OGBIMHO TPAKTYIOTCA KaK TOUKH
C 3aIATO, TONBKO €C CMHTAKCU4eCKuit pasbop Koia HeBO3MOXKeH 6e3 fobaBneHus
HesIBHOI TOYKM C 3anAToit. Bonee dopManbHO (M ¢ TpeMa MCKIIOYEHUAMM, ONMUCAH-
HBIMM 4yTb 1103)Ke) MHTEpIpeTaTOp JavaScript TpakTyeT pasphIB CTPOKM KaK TOUKY C
3aMATOM, €CM CIERYIOLIMIA HENPOOENbHBIA CUMBO/ HE MOXET 6bITh MHTEPIPETUPO-
BaH KaK NMPOJO/DKEHMe TeKyIlero oneparopa. BosbmeM Taxoit kox:

let a
a

3
console.log(a)

Wnrepnperatop JavaScript BOCpUHUMAET €ro Nofl06HO crepyoilieMy KORY:
let a; a = 3; console.log(a);

VurepnpeTarop JavaScript TpakTyeT nepBblil paspblB CTPOKM KaK TOYKY C 3arif-
TO#1, TIOTOMY 4YTO He MOXXET MpPOBECTM CHMHTaKCHMYecKmit pasbop kopa let a a 6es
TOYKM C 3amATOM. BTOpas mepemMeHHas a Moria 6bl OCTaTbCsA B OAMHOYECTBE B BUJE
oneparopa a;, HO MHTepnpeTaTop JavaScript He TPakTyeT BTOPOJ paspbiB CTPOKM
KaK TOYKY C 3aIATOl, MOCKONbKY MOXKET NPORO/KUTb CMHTaKCU4eCKmit pasbop 60-
Jlee JIMHHOTO ofeparopa a = 3;.

YkasaHHble IIpaBM/Ia OKOHYaHUSA ONEepaTOpPOB NPUBOMAT K PAAY HEOXMAAHHBIX
cny4aeB. IIpuBefieHHBIN Aanee KOA MOXOX Ha ABa OTJENbHBIX ONlepaTopa, pasfie/leH-
HBbIX CMMBOJIOM HOBOIi CTPOKM:

lety=x+1£f

(a+b) .toString()

Ho kpyrnbie cko6kyu Bo BTOPOI1 CTPOKe KOfja MOTYT MHTEPIPETUPOBATbCA KaK BbI-
30B QyHKLMM f M3 NepBOIt CTPOKM, M MHTepHpeTaTop JavaScript TpakTyeT KOj Cre-
AymoumM o6pasoM:

let y = x + f(a+b).toString();

Cxopee Bcero, 3T0 He Ta MHTepIpeTaLysA, KOTOpPasA 3a{yMbIBa/IaCh aBTOPOM KOJia.
Hns pa6oTbl Kona Kak BYX OTAE/NBHBIX ONEPATOPOB TPeGyeTcs ABHAA TOYKA C 3allA-
TOM.

B obwem cryvae, ecnu oneparop HaumHaercs ¢ (, [, /, + WM -, TO eCTh WIAHC,
9YTO OH MOXeT MHTEPINPETUPOBATbCA KaK MPOAO/KEHME MPEAbIAYILETrO OnepaTopa.
Onepartopsl, HaunHaloLMecs ¢ /, + 1 —, Ha NPaKTUKe BCTPEYAIOTCs AOBOIBHO PENKO,
HO onepaTopbl, HauYMHawUMecs ¢ ( U [ — coBCeM He PEAKOCTD, IO KpaitHeil Mepe, B
HEeCKONbKMX CTU/IAX NPOrpaMMUpoBaHuA Ha JavaScript. HekoTopbiM nporpammucram
HPaBUTCA MOMeLIATh 3alUUTHYIO TOYKY C 3alATOi B Hayase M060ro Takoro oneparo-
Pa, 4TOGbI OH NPOAO/MKAN KOPPEKTHO PaboTaTh, Aaxke €C/IM MpPEAbIAYILMIl OnepaTop
MonuduUUpYeTCs U paHee 3aBepLIAIOL{AA TOYKA C 3aNATON YAANAETCH:

let x =0 // Touka C =3anAaToi 3meck omnymeHa
i [x,x+1,x+2] .forEach(console.log) // BamMTHas ; COXpaHAeT 3TOT
// onepaTop OTHEeJbHLM
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EcTb TPM MCK/IIOYeHMA U3 0611ero npaBuaa, KOTOpOMy MHTeprpeTaTop JavaScript
cneAyeT Py TPAKTOBKe PaspbiBOB CTPOK, KOTAA CUHTAKCUYeCKMit pasbop BTOpOIt CTpo-
v KaK TMPONOJDKEHUs OmepaTopa B MepBOi CTpoke HeBO3MoXeH. IlepBoe nckmove-
Hme KacaeTcs ornepatopoB return, throw, yield, break u continue (cm. raasy 5).
[TepedMCreHHbIE ONEPAaTOPHI YaCTO OCTAaBAAIOT B OJMHOYECTBE, HO BPEMEHAMM 32
HuMM CTElyeT uneHTudMKaTop unu Beipaxkenue. ECu pasphiB CTPOKM HaxommTCA
nocne 1o6oro ux stux cnos (nepen mo6oit APYToit EKCEMON), TO MHTEPIPETATOP
JavaScript 6yfieT Bcerfa BOCIPMHMMATD JAHHBIA PaspbiB CTPOKM KaK TOYKY C 3ams-
roir. HanpuMep, eci BbI 3anmiuere:

return
true;

torAa MHTepnperaTop JavaScript npeanonaraer, 4To Bbl NOApasyMeBaeTe:
return; true;
TeM He MeHee, BO3MOXXHO, Bbl UMENIU B BUAY:
return true;

ITO 3HAYMT, YTO Bbl He JO/XHBI BCTaB/IATb PaspbiB CTPOKM MeXAy return,
break mnm continue u BrIpaxkeHMeM, CIEAYIOLIMM 33 KII04eBbIM c1oBOM. Ecny BbI
BCTaBUTE PaspbiB CTPOKH, TO Balll KOI, 10 BCEI BUAMMOCTH, MIOTEPIIUT OTKa3 Heode-
BUAHBIM 06pa3oM, TPYAHO MOANAIOIMMCS OTAAfKeE.

Bropoe ucknioueHne saTparusaer onepauumu ++ u —— (cM. pasgen 4.8). YkasaHHble
onepauuyu MOryT O6bIThb NpedUKCHBIMYM, HAXOAAIMMMUCA Tepel BHIPaXKEHUEM, MIu
NocTPMKCHBIMYM, KOTOpble PACMO/NaraloTcsa Mnocie BbipaxkeHuA. Ecnu Bbl xoTHTE MC-
No/Nb30BaTh JI06YI0 M3 3TUX ONepanyit Kak NOCTPUKCHYIO, TOTAAa OHa AO/DKHA Ha-
XOIUTbCA B TOI XK€ CTPOKe, YTO ¥ BBIpaXKeHMe, K KOTOPOJi onepauys NpuMeHseTCA.
Tpetbe MckmoOYeHMe CBA3aHO ¢ PYHKLMAMY, ONpefieIeHHBIMU C MUCIIONb3OBaHMEM
“CTpeNno4YHOro” cMHTaKcuca: cama CTpe/ika => [JO/DKHA Pacro/araTbCsi B TO e CTpo-
Ke, I/ie HAXOAMTCA CIMUCOK MapaMeTpPOB.

2.7. Pe3iome

B rnaBe 6b110 mokasaHO, KaK 3amMCHIBAIOTCA MPOrpaMMbl JavaScript Ha camom
HU3KOM ypoBHe. B cnenyioueit rnaBe Mbl IORHMMEMCA Ha OAHY CTYIMEHbKY BBILle,
NpeAcTaBUB 371eMEHTapHbIE TUIIBI Y 3Ha4YeHMs (YMCNa, CTPOKM U T.A.), KOTOpbIE CNy-
)KaT 6a30BHIMM eMHMLIAMM BBIYMCTIEHMI A/ TIporpaMm JavaScript.
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rMABA 3

Tunbl, 3HaYeHUA
N nepemMeHHble

KoMmbioTepHbie IPOrpaMMbl paboTalOT NMyTeM MaHMUIYIMPOBAaHUA 3HAYEHMAMHU,
takumu Kak 4mcno 3.14 mmm texct “Hello World”. Bupsr sHaueHumst, KOTOpble MOXHO
TNPeACTaBUTb M MAHUMYNMPOBATh MMM B A3bIKE MPOrPaMMMUPOBAHNUA, N3BECTHBI KaK
TUIIBL, ¥ ORHOV U3 Hanbonee QyHAAMEHTANIbHBIX XapaKTEPUCTHK A3bIKA NPOrpaMMu-
poBaHMA ABNAETCA Habop MoAnep>XuMBaeMbix TMNOB. Korma nporpamme Heo6xoauMo
3aMOMHUTD 3HaYeHMe C LIe/IbI0 MCMONb30BaHNUA B OyAylleM, OHa NpUCBaMBaeT 3Have-
HUe MepeMeHHOI (MM “coXpaHsAeT  ero B Heit). IlepeMeHHbIe MMEIOT MMEHA, KOTOpPbIE
MOXXHO YNIOTpe6/IATh B MpOrpaMMax JUif CChIIKM Ha 3HayeHns. Crnoco6 pa6oTsi ¢ me-
peMeHHbIMM — ellle OfHA (pyHaMeHTaNbHAasA XapaKTEePUCTHKA MI060ro A3bIKa Mpo-
rpaMMupoBaHuMA. B HacTos1Lelt r/1aBe OOBACHAIOTCA TUIIbI, 3HAYEHUSA VI TIepeMeHHbIe
B JavaScript. OHa HaumMHaeTcs1 ¢ 0630pa ¥ HECKONIbKUX ONpefeNeHMIA.

3.1. 0630p u onpepeneHuns

Tunwb JavaScript MOXXHO pa3fenuTh Ha [iBe KaTerOpmu: eMeHmMapHovle munvt U
06vexmmubie munpl. JNeMeHTapHbIe TUIIbI JavaScript BKIIOYAIOT YMC/IA, CTPOKM TEKCTa
(nasbiBaemble IpOCTO CTpOKamy) u Gy/eBCKMe MCTUHHOCTHDIE 3HaYeHUs (HasbiBae-
Mbie pocto 6yneBckumu). CyliecTBeHHasa MOPLMA 3TOi INaBbl BBIfi/IEHa MOA Ae-
TanbHOE 06bsACHeHMe YMCNOBBIX (CM. pasfien 3.2) u CTPOKOBBIX (cM. pasgen 3.3) Tu-
noB B JavaScript. ByneBckue 3HaueHNs pacKpbIBaloTCA B pasfaene 3.4.

Crnienyanbnsie Benunusl null u undefined B JavaScript oTHOCATCA K 3/MEMEH-
TapHBIM 3HAYE€HMAM, HO He ABJNAIOTCA YMCIaMM, CTPOKaMy Uy OyNeBCKUMM 3Hade-
Husamy. Kaxxpoe sHadeHme 06bIYHO CUMTAETCS EAUHCTBEHHBIM Y/IEHOM COGCTBEHHOTO
oco6oro Tuna. lononHuTeNbHbIE CBefeHmna o null u undefined TIpUBENEHBI B pas-
Rene 3.5. B ES6 no6aBnen HOBbI CHenManu3supoBaHHbIN THUII, M3BECTHDIN KaK CUM-
Bon (Symbol), KOTOpBI fie/laeT BOSMOXHBIM OMpefieNieHNe A3bIKOBbIX PacIUMpEHMit,
He npuuuHss Bpesa o6paTHOIt coBMecTMMOCTH. 3Ha4eHus Symbol KpaTko o6cyxaa-
0TCcA B paspene 3.6.

Tlio60e sHayeHue JavaScript, KOTOpOE OT/IMYAETCA OT YMUCHA, CTPOKM, GYNIEBCKOTO
SHayeHus, cumBoNa, null uau undefined, npeacrasnser co6oi 06bekT. O6beKT
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(T.e. uieH TMna Obj ect) — 3TO KO/MIEeKLMsA c80ticms, The KaxK[j0oe CBOCTBO MMEET
uMs u 3HadeHue (M6o 3neMeHTapHOe 3HaueHMe, M6O Apyrovi o6bekt). B paspe-
fie 3.7 pacCMaTPUBAETCA OfMH O4YeHb 0COOBI 06BEKT, 2nobanvrbiii 06vexm, HO Gonee
noapo6HO 06EKTHI PACKPHIBAIOTCA B IaBe 6.

O6BIKHOBEHHBIN 00DBeKT JavaScript ABNsAeTCA HEYNOPAROYEHHOI KOJIEeKImen
MMEHOBAaHHBIX 3HayeHMIi. B A3bIKe Tak)ke onpefieneH CrelyaNbHbli BUA 00beKTa,
Ha3bIBaeMblii MACCMBOM, KOTOPBIi NMpeACTaBAsAeT YIOPAKOYEHHYIO KOMNEKLMIO PO-
HyMepOBaHHbIX 3Ha4eHMA. S3biK JavaScript BK/IIOUaeT CnielManbHbIA CHHTAKCUC A
paGoTBI C MACCHBaMM, 2 MAaCCHBBI 06N1aJlaI0T 0OCOOBIM NIOBEAEHMEM, KOTOPOE OT/IMYAeT
MX OT OOBIKHOBEHHBIX 00beKTOB. MaccuBbI 0OCY)KAAIOTCA B I/IaBe 7.

Bro6aBok K 6a30BbIM 00'beKTaM M MaccuBaM B JavaScript onmpefieieHO HECKONBKO
APYTUX TO/E3HbIX 06bEKTHBIX TUNOB. O6DBEKT Set NpeACTaB/seT MHOXECTBO 3Haue-
Huit. O6bexT Map npeacrasiseT oTrobpaxkeHNne KIo4Yei Ha 3HadyeHns. PasHooOpasHble
THUNB “TUNU3NPOBAHHBIX MacCMBOB~ O6/IEryaloT omepauuy Ha MaccuBax 6aifToB u
ApYr¥X ABOMYHbIX AaHHBIX. Tull RegEXpP NpEACTaB/sAeT TEKCTOBbIE 1IAG/MOHDI U fieNa-
eT BO3MO)XHBIMM C/IO)KHO YCTPOEHHbIe Ollepaliyyi CONMOCTaB/IeHUs, IIOMCKA Y 3aMeHbI
Ha cTpokax. Tum Date mpeAcTaBisAeT AATy ¥ BpeMs IUIIOC NOA/eP>KUBaAET dNeMeH-
TapHyto apudmeTuky ¢ fatamu. Tun Error u ero NoATUINB! NPEACTABIAIT OWMOKH,
KOTOpbIe MOTYT BO3HMKATb NPy BBINIONIHEHMM Kofia JavaScript. Bce ynomsanyTbie TMIBI
pacKpbIBalOTCA B rase 11,

JavaScript oTaM4aeTcss OT 60/ee CTaTUYHBIX A3BIKOB TeM, YTO QYHKUMM M Kiac-
CBl — He NMPOCTO YaCThb CMHTAKCHUCA A3BIKA: OHM CaMU ABJAIOTCA 3HAYEHUAMMU, KO-
TOPBIMM MOXXHO MaHUNYIMPOBaTh B mporpammax JavaScript. [Tono6no no6omy He
3/IeMEHTapHOMY 3HayeHuIo JavaScript pyHKIMYM M K/IaCChl OTHOCATCA K CIIELMaTU3U-
poBaHHOMY BuAy 06bekToB. OHM NOAPO6HO paccMaTpuBaIOTCA B INaBax 8 u 9.

UntepnperaTop JavaScript BbINONHAET aBTOMAaTHYeCKYI0 c6OpKy Mycopa Ans ym-
paB/ieHUA NaMATHI0. ITO O3HAYaeT, YTO NMPOrpaMMUCT Ha JavaScript B OCHOBHOM He
AOMKeH BONMHOBATHCA 00 YHMUTOXXEHUM MM OCBOGOXKAEHUM 00BEKTOB NGO JAPYyrnx
3HayeHmin. Korna sHauyeHue 6onbllie He JOCTMXKMMO, T.e. IpOrpaMMa He pacrofara-
€T HM OfIHUM CIOCOOOM CChUIKM Ha HEro, MHTEPNpeTaTOpy U3BECTHO, YTO 3HaAYeHMeE
HMKOTfa He OyieT NIPUMEHATbCA CHOBA, M OH aBTOMAaTM4eCKM BO3BpaljaeT o6paTHO
3aHMMaeMy1o uM mamaThb. (IIporpammucram Ha JavaScript uHOrAa HY>XHO 3a60TUTBCA
O TOM, 4TOObI IO HEBHMMATE/NIPHOCTH 3HAYEHUsI HE OCTABANMCh AOCTMXKMMBIMU U He
NOAIeXALMKU OCBOOOXKAEHMIO OJbILE, HEXENU HeobXoamMo.)

Ssbik JavaScript mopmepxuBaeT CTMAb O6BEKTHO-OPMEHTUPOBAHHOrO MPOTPaM-
MMpPOBaHMs. B LIMPOKOM CMBIC/IE 3TO 3HAYMT, YTO BMECTO HaNM4MA I106anbHO OI-
peneneHHbIX QyHKUMI [IA ONEpUPOBAHMA 3HAYEHUAMM PasAMUHBIX TUIOB TUIMbI
CaMOCTOATE/IbHO ONpeNeNsoT METOAbI AN paboTsl co 3HaueHMAMHU. CKaxkeM, 4TO-
6bl OTCOPTMPOBATH 3MEMEHTHI MaccUBa a, Mbl He mepefiaeM a B GYHKIMIO Sort ().
B3ameH Mb! Bhi3biBaeM MeTop sort () MaccuBa a:

a.sort(); // OBBEKTHO-OpPMEHTMPOBaHHasA Bepcus sort (a).

Onpepenenne MeTooB o6cyxnaercs B rnase 9. GopMaTbHO METOAbI MMEIOT TOMb-
Ko 06bextpi JavaScript. Ho uncnoBbie, cTpokoBbie, GyneBcKme ¥ CUMBONbHBIE 3HAYe-
HUA BeAyT cebs Tak, 6YATO OHM pacnonaraloT MeToaamu. B JavaScript Henb3s BbI3bI-
BaTb METOABI /INLlIb Ha 3HaYeHUAX null n undefined.
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O6beKTHBIE THIIBI JavaScript ABNAIOTCA U3MEHAEMbIMU, STIEMEHTAPHbBIE THUIIBI — He-
yamenAembimy. 3HaUeHNE U3MEHAEMOrO THIIA MOXXHO MEHATb: Nporpamma JavaScript
cr10co6Ha U3MEHATb SHaYeHUA CBOVICTB OGDEKTOB M 371EMEHTOB MaccuBos. Yucna, 6y-
jieBCcKye 3HadeHus, CUMBONBIL, null u undefined HeM3MeHAEMBl — HaNpuUMep, He
yiMeeT CMBIC/Ia Jia)ke TOBOPUTb O CMEHEe 3HaYeHMsI KaKoro-t1o unciaa. CTpoKu MOXHO
paccMaTpUBATh KaK MacCUBbI CUMBOJIOB M OXWAATb OT HUX USMEHAEMOCTH. OpHxako
cTpoku B JavaScript HeusMeHseMbI: BBl MOXeTe MONY4YaTh AOCTYI K TEKCTY MO JI0-
60oMy MHJEKCY CTPOKM, HO HET Kakoro-m16o cnoco6a Mopudukaimm TekcTa Cyuiect-
pylolLieit CTPOkn. ViccnefoBanue OTIMUMIL MeX/Y MIMEHAEMBIMU # HEM3MEHAEMbIMU
sHauyeHuAMM GyneT npopomkeHo B paspene 3.8.

JavaScript cBo6osHO npeo6pasyeT 3Ha4eHMA U3 OXHOrO TUMa B Apyroit. CxaxkeM,
ec/y TIPOTPaMMa OXKMJIAeT CTPOKY, a Bbl MPEAOCTABACTE €/1 UMC/IO, TO NPOU3OHAET
aBTOMAaTHYeckoe npeobpa3oBaHme YKUCIA B CTPOKY. M ecny BHI Mcrnonb3yeTe He 6y-
JIeBCKO€e 3Ha4YeHye TaM, rae oxupaercsa Gynesckoe, Torma JavaScript cooTBeTcTBYyIO-
M obpa3om nmpeobpasyer ero. [Ipasuna npeo6pasoBaHMA 3HaYEHNIT O6BACHAIOTCA
B pasfiene 3.9. JIubepanbHbie npaBuia Npeo6pasoBaHusa sHadeHmit JavaScript BAuAOT
Ha oIpefie/ieHe PaBEeHCTBa, U ONepalusA PaBeHCTBAa == BBHINONHAET Npeo6pasoBaHus
TUIOB, KaK onucaHo B nogpasnene 3.9.1. (TeM He MeHee, Ha MPaKTHKe BMECTO Onepa-
LMK PaBEHCTBA == PEKOMEHAYeTCs IPMMEHATb OIlepaliMI0 CTPOTOro paBeHCTBa ===,
KOTOpasi He JieflaeT HMKaKuX npeo6pasoBaHmit TUNOB. JONOMTHUTENbHbIE CBeAEHUA 00
obeux onepanuax miuure B moppasaene 4.9.1.)

KoHcTaHTBI ¥ nepeMeHHbIe MO3BOMNAIOT MCNO/NIb30BATh MMEHA J/IA CCBUIKM Ha 3Ha-
yeHns B nporpammax. KOHCTaHTbI O6bABNAIOTCA C NOMOIIBIO CONSt, a MepeMeHHbIe
nocpeacTsoM let (mam var B Gonee crapom kopme JavaScript). KoncranTsl u nepe-
MeHHblIe JavaScript ABNAIOTCA Hemunu3uposanHvimu: B 06'bABNEHUAX He YKa3bIBaeTCH,
KaKoyi BUA 3HayeHmit 6yfeT npucBanBaTbcA. O6bABNEHMe M TPUCBauBaHMe epeMeH-
HBIX paccMaTpuBaeTcs B paspaene 3.10.

Kak 1o/mKHO GBITb ACHO U3 ATMHHOTO BBefleH!s, 3TO O6GIIMpHasA [71aBa, B KOTOPOIA
06BbACHAIOTCA MHOTMe (QyHIAMEHTa/IbHble acIeKThl, Kacalolecs NpeAcTaBleHua U
MaHUITyIMpPOBaHUA AAHHBIMU B JavaScript. Mbl HauHeM C TNOTPYXXEHUA B AeTanu un-
cen u Tekcra JavaScript.

3.2. Yucna

OcHoBHoIt uncnoBoi Tun JavaScript, Number, Cy>XHUT IS NpeACTaB/lIeHMs Lie/bIX
4YMCeN U anmpOKCUMAaLMK BelleCTBEHHbIX yucen. Uucna B JavaScript npepcrasnsoTca
C npumenenuneM 64-6uTHoro ¢popmara ¢ nIaBaLIeil TOUKOIA, ONpPeNeIEeHHOTO CTaH-
Raprom IEEE 754,! T.e. OH cnioco6eH MpeacTaBAATb YMC/Ia B AMANasoHe oT +5x1073%4
no +1.7976931348623157 x 10°%,

Yucnosoit dopmar JavaScript Mo3BonsAeT TOYHO NMPEACTaBAATb BCe Lie/lble YUCIA
Mexay -9 007 199 254 740 992 (-2°%) u 9 007 199 254 740 992 (2°%) BKmIOYMTENBHO.
B cnyyae ucnonbsoBaHus LeOYMCIEHHBIX SHAYEHWIA, IPEBbINIAIOUINX YKA3aHHBII

1
Dopmar mna uncen tuna double B Java, C++ ¥ 6ONbIIMHCTBE COBPEMEHHBIX A3BIKOB NPO-
rpaMMUpOBaHUA.
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BepXHMIt IPEAEN, MOXET TePATHCA TOYHOCTb B XBOCTOBBIX uudpax. Ognako umeiite B
BUjLy, YTO OMpefeneHHble onepauuu B JavaScript (Takue KaK MHAEKCALMs MACCUBOB U
HOGUTOBbIE OTIEPALiM, OTIMCAHHbIE B I/IaBe 4) BBHIMONHAKTCA C 32-6MTHBIMU L{€/IBIMU
upcnamu. Eciu BaM HeO6XOIMMO TOYHO MpPEACTABNATh 60Nee KPYTHEIE Lie/bie YUCIa,
torga obpatutech B nompaspen 3.2.5.

Korpa 4uC/I0 HaXOAMTCA NPAMO B nporpaMMe JavaScript, OHO HasbIBaeTCA uUCnO-
8biM UMepanom. JavaScript MoanepXKMBaeT YMCIOBBIE INTEPATIBI B HECKONbKMX dop-
Marax, KoTopbie GyAyT OnMCaHbl B Mocnenayoumux pasgenax. O6parure BHMMaHue,
yTo M060 YUCTOBOI TUTEPANl MOXKET NPENBAPATLCA 3HAKOM MMHYC (-), 4TO6BI fe-
NaTb YMCNIO OTPULIATENBHBIM.

3.2.1. LlenouncnexHble nutepanbi

B nporpamMe JavaScript 11en0€e IeCATUIHOE YMUCMIO 3aMMUCHIBAETCA KaK M0C/efoBa-
TeNbHOCTb 1P, HanpUMep:
0

3
10000000

TIOMMMO [JeCATUYHBIX LIEIOYMCIEHHBIX UTepanoB JavaScript pacnosHaer 1IecT-
HajuaTepuyHbie (C OCHOBaHMeM 16) 3HayeHus. lllecTHamLaTepyyHBI MUTEPaN HAYM-
HaeTcs ¢ cuMBO/IoB Ox wiu OX, 3a KOTOPBIMU C/IEfyeT CTPOKA LIeCTHAALIATEPUYHBIX
undp. MectHaguatepuynas nudpa — 310 ofHa u3 uudp or 0 A0 9 Man ogHa U3
6yks or a (umn A) po f (mmu F), kotopsle npeacrasnAoT sHayeHns ot 10 go 15. Bor
IIpMMepHI IIECTHAALIATEPUYHBIX L{€/IOYMC/IEHHBIX JTUTEPAJIOB:

Oxff // => 255: (15*16 + 15)
O0xBADCAFE // => 195939070

B ES6 u nocnepyrommx Bepcuax menble YyCa MOXHO TaKXXe BbIpaXXaTb B JIBOMY-
HOM (C OCHOBaHMeM 2) WIM BOCbMEPUYHOM (C OCHOBaHMeM 8) Bufie C IpUMEHEHUEM
npedukcos 0b u 0o (uau 0B u 00) BMecTO 0X:

0b10101 // =>21: (1*16 + 0*8 + 1*4 + 0*2 + 1*1)
00377 // => 255: (3*64 + 7*8 + 7*1)

3.2.2. Yucnosbie nuTepanbl C NNaBaloLLEN TOYKON

Unucnosrie nuTEpansl ¢ NuaBalolieil TOYKON MOLYT COAEPXaTb AECATUYHYIO
TOYKY; OHM UCMONB3YIOT TPAAULMOHHBIN CUHTAKCUC [UIA BELIECTBEHHBIX YMCEN.
BeiecTBeHHOe 3HaYeHMe NPEACTABNAETCA KaK LieNlas 4acTb YMC/A, 33 KOTOPOi CleRy-
€T NeCATUYHAA TOYKA ¥ APOGHAs 4acCTb YMCIA.

Uncnosbie muTepasl ¢ MIABAOLLEH TOYKOI TaKXKe MOTYT 6bITb NPEACTAB/IEHHI B 9K-
CIIOHEHUIMA/IbHOI 3aMMCH: BellleCTBEHHOE YICIIO, 3a KOTOPBIM crefyeT 6ykBa e (yim E),
Heo6A3aTeNbHEII 3HAK IJIIOC MM MUHYC U Lie/IOYMCIIEHHBIN TIOKa3aTeNb cTeneny (K-
CrioHeHTa). Takas 3anmMch NMPEACTaB/AAET BellleCTBEHHOE YMCIIO, YMHOXeEHHOe Ha 10 B
CTEIeHM 3KCTIOHEHTBIL.

Bonee KpaTKO CUMHTAKCUC BBIT/IAOUT TakK:
[mgps] [ . umgpr] [(Ele) [ (+]-) ] umdpr]
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HanpuMep:

3.14
2345.6789

.333333333333333333

6.02e23 // 6.02 x 10%3
1.4738223E-32 // 1.4738223 x 10732

Paspgenuteny B 4MCNoBbIX nutepanax

B BIMHHBIX YMC/IOBBIX JIMTEPA/IaX MOXXHO INPUMEHATH NOAYEPKUBAHUA, YTOOBI
pa36una'rb MX Ha MOpUUY, KOTOPBIE /Ierde /it BOCOPUATHUA:

let billion = 1_000_000_000; // lomuepkuMBaHUE KaK pas3OelMTeNlb THICAY.
let bytes = 0x89 AB CD_EF; // TlomuepkMBaHME KaK pas3femTellb 6aiToB.
let bits = 0b0001_1101_0111; //TonuepkMBaHMe KaKk pasieNUTENb NONYOAATOB.
let fraction = 0.123_456_789; // PaGoraeT u B OPOOHOM YacTM.

Ha MOMEHT HanmucaHus rnaBsbl B Havyase 2020 roga nogyepKuBaHus B YMCIIOBBIX
nuTepanax eme He 6biM GopManbHO CTaHAAPTU3MPOBAHBI B KayeCTBE YacTH
JavaScript. Ho onu HaxomaTca Ha nosaHeit ¢ase npouecca CTaHAAPTU3ALMUK U
BHEAPEHBI BO BCEX OCHOBHBIX 6pay3sepax u Node.

3.2.3. Apudpmetuuyeckue genucrems B JavaScript

Iporpammnpr JavaScript paboraloT ¢ 4ucnaMu, UCronb3ys apudmMeTUdecKue ore-
pauuy, KoTopble NpefoCTaBiaAeT A3bIK. K HUM OTHOCATCA + ANA CNOXKEHUA, — [IA
BBIYMTaHMA, * JJIA YMHOXKeHMS, / IS JieNleHuA U $ AN AeleHuA no Monyiio (rony-
YyeHMa ocTartka oT jenenmua). B ES2016 no6aBnserca ** gnd Bo3BeAeHUS B CTElEHb.
ITonnbie cBepenus 06 yka3aHHbIX M APYTMX OMNEpaLUAX MIINUTE B I/IaBe 4.

B pononHenme k TakuM 6a30BbIM apupMeTUUECKUM onepauusamM JavaScript moase-
pXxuBaeT Gonee CloXXHbIe MaTeMaTUYeCKUe [IeCTBUA Yepe3 Hab6op QyHKLMI U KOH-
CTaHT, ONpefe/IeHHbIX KaK CBOMCTBa o6 bekTa Math:

Math.pow (2,53) // => 9007199254740992: 2 B creneHu 53
Math.round(.6) // => 1.0: oKpyryfeTr OO GJkailero LeJIoro
Math.ceil(.6) // => 1.0: oxpymiseT B GOJIbIYID CTOPOHY OO LIEJIOTO
Math.floor(.6) // => 0.0: OKpYyIUIIe€T B MEHbIYI CTOPOHY OO LIEJIOTO
Math.abs (-5) // => 5: abcosmoTHas BeJIMUMHA

Math.max (x,y, z) // Bo3BpamaeT HauOOJbIMII apTyMEHT
Math.min(x,y,z) // Bos3BpamaeT HauMMEeHbUMI apTyMEHT

Math.random() // TceBnociyuaiHoe uncio x, roe 0 <= x< 1.0
Math.PI // m: mnMHa OKPYXKHOCTM, IEJIeHHAs Ha OMaMeTp
Math.E // e: ocHOBaHMe HaTypaJlbHOTO JlorapudMa
Math.sqrt (3) // => 3**0.5: kBampaTHEI KOPEHb U3 3

Math.pow (3, 1/3) // => 3**(1/3): KyOuueckmit KoOpeHb U3 3

Math.sin (0) // TpuroHomeTpus: Takxe ecTb Math.cos, Math.atan u T.n1.
Math.log (10) // HarypanbHbii jorapupm 10

Math.log(100) /Math.LN10 // Iecaruunsni sorapuim 100
Math.log(512) /Math.LN2 // IBOMuHBIA JorapudM 512

Math.exp (3) // Math.E B kyGe
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B ES6 onpezieneHbl fOnonHuTenbHble GyHKumun o6bexra Math:

Math.cbrt (27) // => 3: ky©uueckuii KOpeHb
Math.hypot (3, 4) // => 5: KBampaTHEI! KOPEHb U3 CyMMEl KBaIpaTOB
// BCeX apTyMEeHTOB

Math.log10(100) // => 2: pnecAaTwYHEE! JorapnoM

Math.log2 (1024) // => 10: pBOMYHED! JIOTapudMm

Math.loglp(x) // HarypaneHeit jsjorapuom (1l+x); TOUeH WIS OYEHb MAJHIX X
Math.expml (x) // Math.exp(x)-1; muBepcusa Math.loglp() '

Math.sign(x) // -1, 0 mm 1 nona aprymeHToB <, == wm > 0
Math.imul (2,3) // => 6: ONTUMMBUPOBAHHOE YMHOXEeHME 32-OMTHHX LEJHX 4YMuces
Math.clz32 (0xf) // => 28: KOMUYECTBO BeOyUMX HYJIEBHIX OUT

// B 32-0OMTHOM LIEJIOM 4MCJIe
Math.trunc(3.9) // => 3: npeoGpa3yeT B LieJIoe 4uCJIO,

// orOpaceBas OpoOHY0 YacTb
Math. fround (x) // OkpyruigseT no Gimxaiimero 32-O6MTHOTO uMciia

// c nnaBapmeit TO4YKOM
Math.sinh (x) // TunepGoymyeckmit CUHYC.

// Taxkxe ectb Math.cosh(), Math.tanh()
Math.asinh(x) // Tunep6osmueckuii apKCUHYC.

// Takxe ecTb Math.acosh(), Math.atanh()

ApudmeTnyeckue AeitcTBuA B JavaScript He reHepUpYIOT OIIMOKM B CTyYasx mepe-
NONHEHW, TOTEPU 3HAYMMOCTH WM JieTieHUs Ha Hoib. Korja pe3ynbTaT BbINONHEHUA
YMCNOBOIA Onepanuy NpeBbilaeT Hanbobiliee MPEACTaBUMOE YUC/O (MepenonHeHue),
TO pesynbTaToM OyfieT oco6oe 3Hayenue 6eckoHeuHocTH, Infinity. Ananoruyso,
Korfia abCconoTHas Be/IMYMHA OTPULIATENLHOTO 3HaYeHWUA NpeBbllIaeT abCOMOTHYIO
BeINYMHY HaubONbLIEro MPeACTaBUMOrO OTPMLATENBHOIO YUC/A, TO Pe3yNbTaTOM
6ynmeT orpuuaTenbHas 6eckoHeYHOCTb, ~Infinity. [ToBepeHne 3HaueHmit 6eckoHey-
HOCTeli BIIO/IHE OXXMJAEMO: UX CNIOKeHME, BBIYMTAHNE, YMHOXKEHME MM [lefieHNe Ha
Y4TO YrOAHO JjaeT B pe3yibTaTe 3HaueHMe 6€CKOHEYHOCTM (BO3MOXHO C OOpaTHBIM
3HAKOM).

IToTepa 3HaYMMOCTH BO3HMKAET, KOT/Ia pe3y/IbTaT YMCIOBOI ONepaly HaXOauTCA
6mxe K Hy/NIO, Y4eM HaMMeHbllIee NpeAcTaBuMOe Yucno. B Takom cinyuae JavaScript
BosBpawaer 0. Ecniu norepsa 3HaYMMOCTM MPOUCXORUT C OTPULIATENbHBIM YMC/IOM,
TOraa JavaScript BosBpauaeT cneymanbHoe 3HaYeHMe, U3BECTHOE KaK “OTpHULIaTeNb-
Hblii HONMB’. DTO 3Ha4YeHMe NMPAKTUYECKM HEOTIMYMMO OT HOPMAZIbHOTO HY/A U MPO-
rPaMMMCTHI Ha JavaScript peiko HY>KJAIOTCS B €0 BbIB/IEHUM.

Henenne na Honmp B JavaScript oum6Koi He ABNAsAETCA: MPOCTO Bo3BpalyaeTcs Gec-
KOHEYHOCTb M/IM OTpMLaTe/NbHasA 6eckoHeYHOCTb. TeM He MeHee, CyLIeCTBYeT OfHO
UCK/II0YEHMeE: HOMb, IeNICHHDbI Ha HOMb, HE MEET YeTKO ONpefe/IeHHOro 3HaYeHus, 1
pesynbTaToM Takoit omepauumn 6yaet ocob6oe sHauenme “He yucno” (not-a-number),
NaN. Kpome Toro, NaN Takke BO3HMKaeT NPy MONbITKE Aie/ieHNA 6eCKOHEYHOCTH Ha
6ecKOHeYHOCTD, B3ATHA KBAaiPaTHOrO KOPHA M3 OTPULIATENLHOTO YMC/IA WM TIPUMe-
HeHUs apudpMeTUIECKMX OnepaLuit C HEYUCIOBBIMY OllepaHAaMy, KOTOpble He MOTYT
6biTh MpeobpasoBaHsbl B YMCHA.
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Jins XpaHeHus MONIOXXMUTENbHOM OECKOHEYHOCTU M 3HAYEeHUsT “He 4YUCHO” B
]avaScript npefonpeneneHs rno6anbHble KOHCTaHTH Infinity u NaN, 3HayeHus Ko-
TOpBIX TAKXKe IOCTYTHBI B BUfie CBOMCTB 00bexTa Number:

Infinity

Number .POSITIVE INFINITY

1/0
Number .MAX_VALUE * 2

-Infinity

Number .NEGATIVE INFINITY

// TIOJIORUTENIbHOE UMCJIIO, CJMIIKOM GOoJibioe
// nns npepcTaBiIeHUs

// To ®e 3HaueHue

// => Infinity

// => Infinity; nepenonHeHue

// OTpULATEeNIbHOEe YMCJIO, CJIMIKOM 6OJIbmoe
// nns npencrasieHus

// To xe 3HaueHue

-1/0 // => -Infinity

-Number .MAX VALUE * 2 // => -Infinity

NaN // 3Hauenme "He umcio"

Number .NaN // TO %e 3HaueHue, 3aNMCaHHOE MO-APYTOMY
0/0 // => NaN

Infinity/Infinity // => NaN

Number .MIN VALUE/2
-Number .MIN_VALUE/2
-1/Infinity

-0

// Cnepyiome cpoyicrBa Number ompepensiorcss B ES6

Number.parselnt () // To xe, uro M TioGanbHasa ¢yHkumsa parselnt ()
Number.parseFloat () // To xe, 4TO U rnoBanbHas dyukums parseFloat ()
Number.isNaN (x) // SIBngeTcsa JmM X 3HayeHueM NaN?
Number.isFinite (x) // SIBIseTcA JM X KOHEUHLIM YMCJIOM?
Number.isInteger (x) // SIBISeTCS JM X LIEJIBIM YHACJIOM?
Number.isSafeInteger (x) // fBAfeTcCA JM X LEJHM UACIIOM - (2*¥*53) < x < 2**53?
Number .MIN_SAFE_INTEGER // => =(2**53 - 1)

Number .MAX_ SAFE_INTEGER // => 2**53 - 1

Number . EPSILON // => 2*¥*-52: HauMeHbIIAA PasHMULIA MEXIY UMCIIaMM

// => 0: noreps 3HaUMMOCTU
// => -0: oTpuLATENbHEIT HOJIb
// => -0: Toxe oTpuuUaTEeNbHLI 0

3navenue “He umcno” B JavaScript o6nafaeT ofHOM HEOGBIYHO! OCOOEHHOCTDIO:
OHO He paBHO HMKAKOMY APYroMy 3Ha4€HMIO, BKIIOYasa camoro cebs. Otciopa cneny-
€T, YTO Bbl He MOXKeTe 3anucaTh X === NaN, YTOObI BbIACHUTD, UMEET /1N NepeMeHHas
X 3HayeHue NaN. BaameH BbI O/IXKHBI 3anMChIBaTh X != X mau Number.isNaN (x).
Ykasanuble BbipaxceHUs 6yRYT MCTMHHBIMM TOT/ia M TO/NIbKO TOI/AQ, KOIfa X COREPHUT
TO Xe camoe 3Ha4YeHMe, YTO U rnobanbHas KOHCTaHTa NaN.

Ino6anpHas ¢ynkuma isNaN () aHamormyna Number.isNaN (). Ona Bo3Bpa-
IfaeT true, ecnu apryMeHTOM siBAsAeTcss NaN wiM apryMeHT MMeeT HEeYMC/IOBOE
3HayeHMe, KOTOpOe He MOXeT ObITb nmpeobpasoBaHo B umncno. CeszaHHaA (yHK-
Ina Number.isFinite () BosBpamjaer true, eciM apryMeHT mpeAcTaBaseT coboit
mcno, ornuyawoueecsa or NaN, Infinity mwanm -Infinity. Ino6anbHas ¢pyHKuus
isFinite() BO3BpalljaeT true, ecny ee apryMeHT ABAAETCA UM MOXKeT ObITb mpe-
06pa3oBaH B KOHEYHOE YUCTIO.
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3HaueHMe OTPULIATE/ILHOTO HYNA TOXe Koe B YyeM Heo6bryHO. OHO paBHO (maxce
np¥ MCTIONb3OBAHMM NPOBEPKM HA TPEMMET CTPOTOrO PaBeHCTBA JavaScript) nonoxu-
TeNbHOMY HYIIO, T.€. iBa 3HaYeHUs [I0YTU HEPA3NMIMMBI KPOME CUTYal[uM, KOTAa OHU
IPUMEHAIOTCA B Ka4eCTBe eNnTeNs:

let zero = 0; // HopMasbHeNI HOJIb

let negz = -0; // OTpuLATesNILHEIL HOJb

zero === negz // => true: HONb M OTPMLATENbHLI!T HOJb PaBHH
1/zero === 1/negz // => false: Infinity m -Infinity He paBHH

3.2.4. [isonuHoOe npeacTaBneHne yucen ¢ nnasaioen
TOUYKOM U OLIUOKN OKpyrneHus

BeliecTBEHHBIX 4MceNl 6eCKOHEYHO MHOTO, HO C MOMOILIbI0 opMaTa IJIaBaloLeit
Toykm JavaScript Mo>xeT 6bITh NPeJICTaB/IeHO TONBKO KOHEYHOE MX KONU4ecTBO (TOY-
Hee 18 437 736 874 454 810 627 umcen). ITO O3HAYaeT, YTO IpH paboTe C BeleCT-
BEHHBIMM YMC/IaMu B JavaScript mpeacrasneHne yncna yacto 6yfieT annmpoxkcumanmein
¢dakTMyeckoro umcna.

IpencraBnenue nnapaiomeit Touku 1EEE-754, ucnonbayemoe JavaScript (v moury
NM06BIM IPYTMM COBPEMEHHBIM A3BIKOM IIPOrPaMMUPOBAHNA), ABNAETCA JBOUYHBIM U
MOXeT TOYHO NpefCTaBIATh Apobu Bpope 1/2, 1/8 u 1/1024. K coxanenmio, yaie
Bcero (0cO6€HHO NPy BHINOTHEHMM (PUHAHCOBBIX PAcueTOB) MBI NPUMEHAEM [ecA-
THUYHble Aipobu: 1/10, 1/100 u T.4. IBOMYHBIE PECTaB/IEeHUs YUCEJI C M/IABAlOLei
TOYKOI1 He CIIOCOGHBI TOYHO NPEACTaBAATD JaXKe TaKue MPOCTble YMCHa, Kak 0. 1.

Ynucna JavaScript 0671afaloT OCTATOYHOM TOYHOCTbIO M MOTYT O6€CIIeYnTh OYEHb
6nuskyio annpokcumanmio K 0. 1. Ho ToT ¢akT, 4TO 3TO 4MC/IO He MOXKET ObITh Ipex-
CTaBJ/IEHO TOYHO, CIIOCOGEH MpMBeCTH K npobneMaM. Barnsuure Ha crepyioLmit KO;

let x= .3 - .2; // TpUIUATb LEHTOB MMHYC OBaIUaTb LEHTOB
lety=.2-.1; // mBamuaTh LEHTOB MMHYC HECHATbH LEHTOB

X ===y // => false: pgBa 3HauE€HMS HE OOUHAKOBHI!
X === _1 // => false: .3-.2 He paBHO .1

y === .1 // => true: .2-.1 paBHo .1

Ms-3a ommbky OKpyriieHns pasHMUA MEXAY alMpOKCUMAaLUAMM .3 U .2 OKasbl-
BaeTCA He TOYHO TAaKOM Xe, KaK pasHMULIA MeXy annpokcuMauusaMu .2 u . 1. Baxuxo
TIOHMMaTb, YTO NMPOJEMOHCTPUPOBaHHasA Npobrema He cieunduyHa ana JavaScript:
OHa 3aTparmsaeT 060/ A3BIK NPOrPaMMUPOBAHUA, B KOTOPOM MCIIONb3YETCA JBO-
UYHOe MpeJiCTaBleHMe YUCesl ¢ MnaBalouleit Toukoit. Kpome Toro, uMmeiite B BUAYy, 410
3HaYEHMA X M Y B NIOKa3aHHOM 37leChb KOJie O4eHb 6/IM3KM JpYT K APYTY M K KOppeK-
THOM BeNMYMHe. BbluncieHHble 3HaYeHUA NPUrOKHDBI MPAKTUYECKN A mo6oit Lenn;
npo6neMa BOSHMKAET MMLIb NPY TIOMBITKE CPABHEHUA SHAYEHMII Ha NpeMET PaBeH-
CTBa.

Ecnu takme annpoxcumaumu ¢ nnasaiouieit TOYKO# Mpo6neMaTMUHBI A Ba-
IIMX NMPOrpamM, Toraa obpymaiiTe pUMeHeHMe MAacIUTabUPOBaHHBIX LIE/bIX YMCENL.
Hanpumep, Bbl MOXeTe MaHUNYIMPOBATh JEHEXHBIMM BETMYNHAMM KAK Le/IOYMC-
TIEHHbIMM LI€HTaMM, a He IPOGHBIMM HO/IIapaMM.
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3.2.5. Llenble yucna ﬂpOMBBOﬂbHOﬁ TOYHOCTH
¢ ucnonb3oBaHMem BigInt

OpHMM U3 HOBeiMuX cpeacTs JavaScript, onpenenennsix B ES2020, apnaerca umc-
JOBOJ THII TIOJl Ha3BaHMEM BigInt. ITo cocTtoauuio Ha Hayano 2020 roga oH 6bin
pueapeH B Chrome, Firefox, Edge u Node nntoc roroBunaco peanusaums B Safari. Kak
cnenyeT M3 HasBaHusA, BigInt — 3TO YMCNOBOI THUI C LeNBIMK 3HAYeHUAMMU. Tun
BigInt 6b1 fo6aBreH B JavaScript rnaBHBIM 06pa3oM Ans TOTO, YTOGBI CAENaTh BO3-
MOYKHBIM TIpENICTaB/eHMe 64-6UTHBIX LieNbIX YMCeN, KOTOpOe TpebyeTcs [nA coBMec-
TUMOCTM CO MHOTMMM JIpYTMMM A3bIKaMy nporpammuposanns u API-unrepdeiicamu.
Ho 3sHayeHusA BigInt MOryT MMeTb THICAYM M JiaKe MWUIMOHBI LUQP, eciu BaM
[eiICTBUTENBHO Heo6x0AMMO paboTath ¢ HacTonbko Gonbimmu uncnamu. (OpHako
obpaTuTe BHMMaHMe, YTO peanusaumu BigInt He mopxomaT mns kpuntorpaduy,
[OCKOJIbKY OHM He NbITAl0TCA NPefOTBPATUTh aTaky IO BPEMEHMN.)

JIutepanbt BigInt 3ammchIBalOTCA KaK CTPOKa Lmdp, 3a KoTopoit crenyer 6yksa
n B HIOKHeM perucrpe. ITo yMOmT4aHMIO OHY JileCATUYHbIE, HO MO>KHO IIPUMEHATD Ipe-
¢uxco Ob, 0o u 0x pna pBOMYHBIX, BOCbMEPUYHBIX M LIeCTHaAUATepuYHbIX BigInt:

1234n // He HacTonbko Gosbuwoit Jmrepan BigInt
0b111111n // IBomuHeD1 JiMTepain BigInt

007777n // BocbMepuuHbD1 smTepan BigInt
0x8000000000000000n // => 2n**63n: 64-6uTHOE LEJOe

Jins npeob6pasoBanua OObIKHOBEHHBIX YMCENl MIM CTPOK JavaScript B 3HaueHuUs
BigInt MOXXHO MCIONB30BaTh PpyHKIMIO BigInt ():

BigInt (Number .MAX SAFE_INTEGER) /Y => 9007199254740991n
let string = "1" + "0".repeat(100); // 1 co cnenyouwmm 100 HyssMM
BigInt (string) // => 10n**100n: omMH ryro

Apudmernyeckue feifcTBUA cO 3HadYeHMAMM BigInt paboTtaior nmopo6HO apud-
METUYECKMM JeiiCTBMAM C OOBIKHOBEHHbIMM 4MCIaMy JavaScript 3a MCKIOUYeHMEM
TOIO, YTO Jle/ieHne OTOpachiBaeT M060/ OCTATOK M OKPYI/IAET B MEHBILUYIO CTOPOHY
(mo HanpaBnenmio x HyO):

1000n + 2000n // => 3000n

3000n - 2000n // =>1000n

2000n * 3000n // => 6000000n

3000n / 997n // => 3n: uvacTHOe paBHO 3
3000n % 997n // => 9n: ocTraTok paBeH 9
(2n ** 131071n) - 1n // TlpocToe umcino MepceHHa,

// nmveomee 39457 mecATMUHBIX UMOP

Xots craHmapTHbIe onepauum +, -, *, /, $ u ** pa6oraior ¢ BigInt, BaxHo mo-
HMMaTh, YTO CMELUMBAThb OMepaHAbl TMHA BigInt ¢ OOGbBIYHBIMM YMCIOBBIMM Olle-
PaHnamn Henb3s. [loHayamy 3TO MOXET NOKa3aTbCA CTPAHHBIM, HO WIS 3TOTO €CTh
Bce ocHoBauus. Ecnu 6b1 onuH uncnoBoit tmMn 6bi1 Gonee o6wmM, YeM ApYyroi, To
onpenenuth apudmeTHIECKUE NENICTBUA Ha CMELIAHHBIX OMepaHjax 610 651 nerye,
NpocTo Bo3Bpalan sHadeHue 6omee obutero Tuna. OFHAKO HU OAMH M3 TUIIOB He
fABnserca 6onee o6wuMm, yem apyroit. Jleno B ToM, uTo BigInt MOXeT mpepcTas-
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AT YPe3BBIYANHO GONbIIME 3HAYEHNUS, IOITOMY €T0 MOXXHO CYMTaTb Gonee OOIIMM,
yem o6bruHble uncna. Ho BigInt crnoco6eH NpencTaBaAsTh TONbKO Lie/ible YMCIa, YTO
nenaeT 6onee obuuM o6bruHbIA yMcnOBOI TUN JavaScript. O6oiiTu yKasaHHYI0 mpo-
6neMy HEBO3MOXXHO, a IOTOMY B apudMeTHYeCKMX Onepauysx JavaScript mpocTo He
paspelileHO CMeIIMBATh ONepaH/ibl PasHBIX YMCIOBbIX TUIIOB.

HanpoTuB, onepauun cpaBHeHUs pa6OTAIOT CO CMELIAHHBIMM YUC/IOBLIMMU THMA-
mu (B nogpasfene 3.9.1 06bACHAETCA OTAMYNE MEXAY == U ===):

1< 2n // => true

2>1n // => true

0 == On // => true

0 === On // => false: onepaumsa === Takxe NpoBepseT
// 9KBMBAJICHTHOCTb TUIIOB

IMo6uTtoBble omepauuu (onucaHHbie B moppaspene 4.8.3) B 1enoM paboTaroT ¢ one-
paHgamu BigInt. Tem He MeHee, HM ofiHa U3 QYHKUMIT 06BeKkTa Math He MpUHMUMaAET
onepaHpabl BigInt.

3.2.6. [laTta u Bpemsa

B JavaScript onpenenex nmpocToit knacc Date ns npencTaBneHns U MaHUITYTUPO-
BaHMA YUCIaMM, KOTOpble NPEACTABAIOT ATy U BpeMA. K3eMIIApH Knacca Date
ABJAIOTCA 06'beKTaMM, HO OHM TaK)Ke MMEIOT YMC/IOBOe NpeNCTaBNeHMe B BUMle omme-
MoK epemeHU, KOTOpble YKa3bIBAIOT KOMYECTBO MM/IIMCEKYH], NPOIIEAIINUX CO fHA
1 auBapa 1970 ropa:

let timestamp = Date.now(); //Tekymee BpeMa Kak OTMeTKa BpeMeHM (UMCIIO) .
let now = new Date(); // Texymee BpeMs Kak o6wekT Date.
let ms = now.getTime () ; // Nlpeo6pazoBaTh B MALIMCEKYHIOHYO
// OTMETKY BpEMEHM.
let iso = now.toISOString(); // llpeoBpa3oBaTe B CTPOKY CO CTaHIOaPTHEM
// @opMaToM.

Knacc Date u ero MeToas! Moagpo6HO paccMaTpuUBAOTCA B pasfiene 11.4. Ho 06b-
eKTbl Date CHOBa BCTpeTATCA B Nofpasfiene 3.9.3, re McClenyoTca AeTany npeobpa-
30BaHMit TMNIOB JavaScript.

3.3. TekcT

B xayectBe Tuma JavaScript Ans npefcTaBNeHUs TEKCTa NPUMEHSETCA CMPoKd.
Crpoka — 3To HemsMeHseMas yNOPAROYEHHAS IOCTENOBATENbHOCTb 16-6UTHBIX 3Ha-
YeHMIt, KaXI0e U3 KOTOpBIX 06bIvHO npepcrasnser cumbon Unicode. Jnunoti ctpoku
SIB/IAAETCA KONMMYECTBO COAEPKAIMXCA B Heil 16-6uTHBIX 3HayeHmit. CTpoku (1 Mac-
CHBbI) B JavaScript MCONB3YIOT MHJEKCALMIO, Ha4YMHAOILYIOCA C HYAA: nepBoe 16-
6MTHOe 3HaueHMe HaXOAMTCA B mo3uumy 0, BTOpoe — B nosuuuu 1 u 1.5. ITycmas
c¢mpoxa — 3TO cTpoka ¢ aymHoi 0. B JavaScript He npepycMoTpeH 0co6blit THII, KO-
TOPBbIit NPEACTABAAN 6Bl ONMHOYHBIN EMEHT CTPOKM. /i NpEeACTaBNeHUA OAMHOY-
HOrO 16-6MTHOTrO 3HaYeHUsl NPOCTO NPUMEHsATE CTPOKY, MMEIOIILYI0 A/MMHY 1.
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CumBoOnNbl, KOAOBbIE TOYKKN U CTPOKM JavaScript

JavaScript ucnonsayer xoguposky UTF-16 Ha6opa cumsonos Unicode, a crpoku
JavaScript ABIAIOTCA MOCNEROBATENbHOCTAMM 16-6MTHBIX 3HaYeHMIt 6es 3HaKa.
Hamnbonee yacto npuMeHseMsie cumsonbl Unicode (M3 “OCHOBHOI MHOTOA3bIY-
HOIA IVIOCKOCTH”) MMEIOT KOJOBbIE TOYKM, KOTOPbIE YMEIAITCA B 16 6UT 1 Mo-
ryT GBITb MPEACTaB/eHbl OAHUM d/ieMeHTOM cTpoku. CumBonbi Unicode, kopo-
pble TOUKM KOTOPBIX He YMEWIAIOTCA B 16 GUT, KOAMPYIOTCA C UCIIO/Ib3OBAaHUEM
npasu1 UTF-16 B Bufie nocnefoBaTenbHOCTEN (u3BecTHBIX Kak “cypporaTHbie
napbl”) U3 IByX 16-6MTHBIX sHaueHmit. Takum o6pasoM, cTpoka JavaScript ¢ -
Hoit 2 (@Ba 16-OMTHBIX 3HaYEHUA) BIIOJIHE MOXKET NPENCTAB/IATH TONBKO OAUH
cumson Unicode:

let euro = "€";
let love = "@";
euro.length // => 1: 3TOoT CMMBOJI MMEET OIUH 16-~OUTHEII DJIEMEHT

love.length // => 2: xomoMm UTF-16 cuMBosia ¥ gBidercsa "\ud83d\udc99"

BONbIIMHCTBO METOAOB MAaHMIIYIMPOBAHUA CTPOKAMM, ONpeAeNeHHBIX B
JavaScript, meiicTBYIOT Ha 16-GMTHBIX 3Ha4YeHMAX, a He Ha cuMmBonax. OHU He
TPAKTYIOT CypporaTHble apbl 0Co6bIM 06pa3oM, He BHIMOTHAIT HOpPMaIU3aLMIo

CTPOKM M fake HE MPOBEPAIOT, MPaBUJIBHO JIM ITOCTPOEHA CTPOKA C TOYKU 3pEHUA |

UTEF-16.

OpHaxo B ES6 cTpoKu ABNAIOTCA umepupyemuvimu, U NpuMeHenue unuxna for/of
WIN OTIepaliMy . .. CO CTPOKOU MPUBEAET K MPOXOAY MO AHCTBUTENBHBIM CUM-
BOJIaM CTPOKH, a He 110 16-6UTHBIM 3HaYEHUAM.

3.3.1. Crpokosbie nuTepasnbl

YT1o6b1 BK/IIOYNTb CTPOKY B IpOrpaMmy JavaScript, IpOCTO MOMECTUTE CUMBOJIBI

"y

// TlycTast cTpoka: CONEPXUT HOJIb CHMMBOJIOB

'testing’'

"3.14"

'name="myform""'

"Wouldn't you prefer O'Reilly's book?"

"n is the ratio of a circle's circumference to its radius"
""She said 'hi'", he said.’

CTPOKM BHYTpPb COBIafJaloLleil Mapbl OAMHAPHBIX, ABOMHBIX MM OOPATHBIX KaBbIYEK
(", " mam ). CuMBONDBI ABOMHDBIX ¥ OOPATHBIX KABBIYEK MOTYT COMIEPKATbCSA BHYTPU
CTPOK, OrpaHMY€HHBIX CUMBO/IAMM OfIMHAPHBIX KaBbIYEK, M TO XK€ CAMOe CIIpaBeAIn-
BO I CTPOK B /IBOMHBIX ¥ OOpaTHBIX KaBblYkaX. Himke nokasaHbl npumepsi CTpo-
KOBBIX TMTEPaOB:

Crpoku B 06paTHBIX KaBbIYKaX ABIAOTCA BOSMOXHOCTBIO ES6 M fomyckalor Ha-

TM4Me B CTPOKOBBIX IUTEPANaX BCTPOEHHBIX (MM UHMEPNONUPOBAHHDIX) BBIpAXKe-

Huit JavaScript. CMHTaKCHMC MHTepIIONALMM BbIpaXKeHMit 06CyXaaeTcs B Noppasae-
ne 3.34.

3.3, Tekct |
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IlepsoHayanbHble Bepcunm JavaScript Tpe6oBanu, YTOO6bI CTPOKOBbIE JNTEPAbL
6l 3aMMCaHbl B OJHOIM CTPOKE, IIO3TOMY 4acTO MOXHO BMAETb Kop JavaScript, B
KOTOPOM JUIMHHbIE CTPOKM CO3HAIOTCA 33 CYET KOHKATEHALMI OFHOCTPOYHBIX CTPOK
¢ nomolbio onepauuy +. Tem He MeHee, HaunHaaA ¢ ES5, CTpOKOBBIN MTEpan MOXHO
pas6uBaTh Ha MHOXECTBO CTPOK, IIOMeIIast B KOHEL| KaXioi CTPOKM Kpome mocren;-
neit ob6patHyio xocyio uepty (\). Hu obpatHas xocas uepra, HM HaxopAWMICA 3a
Hell pasfie/TeNb CTPOK He BXOIAT B COCTaB CTPOKOBOro uTepana. Eciu Bam HyXHO
BKJIIOYMTb CUMBOJI HOBOJf CTPOKY B CTPOKOBBII JINTEPaAI, IOMELLEHHbII B OfMHAPHbIE
IV QBOJIHBIE KaBBIYKY, TOTIa UCIIONb3YJiTe II0CIEA0BATEIbHOCTD CUMBONOB \n (06B-
AcHsAETCA B ClefyioiieM pasfiene). CUHTaKCUC C 0OpaTHBIMM KaBbIYKaMM, BBEJEHHBI
B ES6, paspelraeT paséupaTb CTPOKM Ha MHOXECTBO CTPOK, ¥ B 3TOM C/yyae pasfe-
JIATENU CTPOK OYAYT YacTbI0 CTPOKOBOTO JIMTEpaa:

// CTpoka, NpeICTapJAomas OBe CTPOKM, KOTOPHE BalMCaHH B OIOHOM CTPOKE:
'two\nlines'

// OOHOCTPOYHAs CTPOKAa, 3anMCaHHas B TPeX CTPOKAax:

"one\

long\

line"

// LOBYXCTpOYHasl CTPOKa, 3amnMCaHHas B IBYX CTPOKaX:
‘the newline character at the end of this line
is included literally in this string®

O6paTtuTe BHMMaHMe, YTO B C/Ty4ae NIPUMEHEHNA OAMHAPHbIX KaBbIYeK JIA Orpa-
HUYEHNA CTPOK BB JO/KHBI COOMIONATh OCTOPOXXHOCTD MPYM 3AIMUCH AHI/IOA3BIYHBIX
COKpallleHHbIX M NPUTAKATENbHbIX GOpM, Takux Kak can’t u O’Reilly’s. Tlockonbky
anocTpod — TO ke caMoe, YTO ¥ OfMHApHAA KaBbIYKa, Bbl 06A3aHBI MCHO/NbB3OBATH
cumBon obpaTHoit Kocoit yepThl (\) Ans “OTMeHbI feicTBUA” MOOBIX anocTpodos,
NPUCYTCTBYIOLIMX BHYTPY CTPOK B OMHAPHBIX KaBbIYKaxX (ympaBisioliye IoCneso-
BaTe/IbHOCTM PAacCMaTPUBAIOTCA B CHIERYIOLIEM pasfierne).

IIpu mporpamMupoBanuyu Ha CTOpPOHe K/IMeHTa KOA JavaScript mMoxer copep-
xarb cTpoku koga HTML, a xop HTML Bxnioyath cTpoku kopa JavaScript. Kak u
JavaScript, pna orpannuenus crpok B HTML npumeHsiorcsa nm6o oguHapHsie, 1160
ABOiiHbIE KaBbIuKy. Takum o6pa3oM, npu KoMbuHMpoBaHUM Kopa JavaScript u HTML
MMeeT CMbIC/I UCTIO/Ib30BATh OfMH CTMJIb KaBbIYeK JUiA JavaScript u fpyroi cTmiab aas
HTML. B npusenensom Hike npumepe ctpoka “Thank you” sakniouena B ogmHap-
Hbl€ KaBbIYKV BHYTPU BbIpakeHMs JavaScript, KOTOpoe OMeLIEeHO B [BOJHbIE KaBbIY-
ki B aTpubyTe o6paborumnka cobbrruit HTML:

<button onclick="alert ('Thank you')">Click Me</button>

3.3.2. Ynpasnsiowme nocieaoBaTeNbHOCTH
B CTPOKOBbIX NUTepanax

CumBon obparHoit kocoit 4epTbl (\) MMeeT cCrienmanbHOEe Ha3HauyeHMe B CTPOKAX
JavaScript. B coueTanmu co crenyiowm 3a HUM CUMBOTIOM OH TPEMICTAB/IAET CUMBOJI, KO-
TOpBIi1 [IO-APYTOMY He MOXET GbITh NpeCTaB/eH BHYTpyu cTpoku. Hanpumep, \n sBnser-
CA ynpaensiou4ett nocnedosamenbHOCMbio, KOTOpas NPeACTaB/IsieT CUMBO/ HOBOW CTPOKM.
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Fie OAHMM NPUMEPOM, YIIOMAHYTBIM paHee, CIYXMT MOC/Ief0BaTeNbHOCTD \ ',
oTOpas MPEACTABNAET CHMBO/N OMHAPHOM KaBbIuku (uau anoctpoda). Taxas yn-
aB/AIOLIasA TIOCIEAOBATENbHOCTD MO/IE3Ha, KOIAla HEO6X0ANMO BKIIOYMTD anocTpod
B CTPOKOBBII TUTepall, HAXOMALMIACS BHYTPYU OMHAPHBIX KaBbIYeK. Bor moyemy onn
11asbIBAIOTCS YPAB/IAIOLMMHU TIOCTENOBATENbHOCTAMY: O6paTHas Kocas YepTa nosBo-
j1A€T YNPaBIATb MHTEpIpeTaleli CUMBO/Ia OfMHAPHON KaBbI4KM. BMecTo ero mpu-
MeHeHNsl U1 IOMETKM KOHIA CTPOKYM OH MCHONB3YeTCH B KaueCTBe anocrpoda:

'you\'re right, it can\'t be a quote'

B Tabn. 3.1 nepeyncneHsl ynpasasioume nNocnefoBaTeIbHOCTH JavaScript u cum-
BOJIBI, KOTOPbIE OHM MPEACTaBNANT. Tpu yNpaBAANIMX MOCIENOBATEIbHOCTH AB/SA-
10TCsA 060OLIEHHbIMM U MOTYT NPUMEHATBCA JIA MpeNCTaBleHus moboro cuMBona
3a cyeT ykasaHus ero koza Unicode B Buae mecTHaparepuyHoro yncna. Cxkaxem,
[0C/IeNOBATENbHOCTD \XA9 NpEACTaBIAeT CUMBO/I aBTOPCKOTO IIpaBa, KOTOPHIil MMe-
et koi Unicode, 3alaHHBIi1 1IECTHaALIATEPUYHBIM YUCIOM A9. AHAJIOTMYHO NOCTIe-
[JOBAaTENBHOCTb \U MpEJCTaBAsAeT NPou3BONbHbIA cuMBon Unicode, ykasaHHbI ye-
THIpbM#A LIECTHAALIATEPUYHBIMM UMPaMu MK OT OfHO A0 1eCTH UMPP, KOTKa OHM
3aKmodeHbl B purypHsie ckob6ku: Hanpumep, \u03cO npeacTaBisieT CUMBO T, a
\u{1£600} — 3MOTMKOH “yXMBUIFIOILAACA POXKMULIA".

Ta6bnuua 3.1. Ynpasnsiowme nocneposarenbHocTu JavaScript

?::x:;:a- Npencrasnaembiii CHMBOA

\0 Cumson NUL (\u0000) .

\b 3a6oit (\u0008)

\t fopusoHTanbHas Tabynaums (\u0009)

\n Hosas cTpoka (\u000A)

\v BepTukanbHas Tabynsauus (\u000B)

\f Mepesoa cTpaHuusl (\ud00C)

\r Boaspar kapeTkut (\u000D)

\" [DBoiiHan kaBbiuka (\u0022)

\! Anoctpod nnu oauHapHan kaebiuka (\u0027)

W\ O6parHas kocas yepTa (\u005C)

\xnn Cumeon Unicode, ykasaHHbili ABYMA WeCTHaaUATEPUUHbIMU UMbpaMu nn
\unnnn Cumeon Unicode, yka3aHHbIl 4eThipbMS LWECTHaALaTePUYHLIMU LudpaMu nnnn
\u{n} Cumson Unicode, ykasaHHbiii C NOMOLWbIO KOAOBOI TOYKU n, FAE N — OT OAHOIA

A0 wWecTn wecTHaguaTepuuHbix udp mexay 0 u 10FFFF (ES6)

———

Ecnu cumson \ npepuectsyer no6omy cuMBony, He nepeuncieHHOMY B Tabn. 3.1,
Torma o6parHas Kocas YepTra IPOCTO UTHOPUPYETCs (XOTA B GyAyluimMx BepcuAX A3bl-
Ka, KOHeYHO K€, MOTYT GbITh OIpefeNIeHb HOBbIE YIIPAB/AIOLIME MOC/IEA0BATENbHOC-
™). Hanpumep, \# — T0 xe camoe, uto u #. Hakonelw, kak oTMeuanoch panee, ES5
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paspeliiaeT UCONb30BATh 06paTHYIO KOCYIO YepTy Iepes pa3pbiBOM CTPOKH, YTOOBI
paséuTh CTPOKOBBI/i INTEPANl HA HECKONBKO CTPOK.

3.3.3. PaboTta co ctpokamu

OpHMM U3 BCTPOEHHBIX CPENCTB JavaScript ABNAETCA BOSMOXXHOCTb KOHKAMeHA-
yuu cTpok. Ecnmu onepauus + npumenserca ¢ uudpamy, To oHa cknappiBaer ux. Ho
ecny orepanys + UCTIONb3YeTCA CO CTPOKaMM, TOTAia OHa OODEAUHAET X, TPUCOERU-
HAs BTOPYIO CTPOKY B KOHeL| nepBoii. Bot mpumep:

let msg = "Hello, " + "world"; // OBpasyer ctpoky "Hello, world"
let greeting = "Welcome to my blog," + " " + name;

CTpOKM MOKHO CPaBHMBATh C NOMOILBIO CTAaHAAPTHBIX ONepalyii paBeHCTBa ===
¥ HepaBeHCTBa ! ==: IBe CTPOKY PaBHBI, €C/IX ¥ TONbKO €C/IY OHU COfiepXaT B TOYHOC-
TH OFHY ¥ TY K€ ITOC/IEOBATENIbHOCTb 16-6MTHBIX 3HauYeHUi. CTPOKM TaKxke MOXHO
CpaBHMBATh C NIPUMEHEHUEM omnepauuit <, <=, > 1 >=. CpaBHeHUE CTPOK BbINONHA-
eTcA nmyTeM cCpaBHeHMs 16-6uTHbIX 3Hauennit. (B nongpaspene 11.7.3 onmcansr 6onee
HajieXXHble C1IOCOObl CPaBHEHMA ¥ COPTUMPOBKM CTPOK, YUMTHIBAIOLIME JIOKAJIb.)

Ina onmpeneneHus NMHBI CTPOKM — KONMYECTBA COlEPXKALIMXCA B Heit 16-6uT-
HBIX 3HaYE€HMI — UCMONb3yeTCA CBOMCTBO length cTpokm:

s.length

B pomonHenme k cBoiticTBy length B JavaScript mpepnaraercsa 6Gorarbiit API-
uHTepdeiic ana paboThl cO cTpoKaMu:

let s = "Hello, world"; // HauaTb C HEKOTOPOr'O TeKCTa.

// TlosnyueHye nopumii CTPOKM

s.substring(1,4) // => "ell"™: 2-%, 3-it u 4-¥ CUMBOJH
s.slice(1,4) // => "ell": To ®e camoe

s.slice(-3) // => "rld": nocmenuue 3 CUMBOJa
s.split(", ") // => ["Hello", "world"]: pasztupaer 10

// cTpoke pasgpesmTens
// Touck B cTpOke

s.indexOf ("1") // => 2: nosnums neppoit 6yKBH 1
s.indexOf ("1", 3) // => 3: noauums neppoit GyKsH 1,

// HauuHas c 3-} no3uuumn
s.indexOf ("zz") // => =1: s He BKJIOUAET NOACTPOKY "zz"
s.lastIndexOf ("1") // => 10: nosuuma nocnenHem SGykeu 1
// ByneBckue QyHKuMM noucka B ES6 1 MocienyommMx BEPCUAX
s.startsWith("Hell") // => true: cTpoka HauMHAETCH C 3TOTO
s.endsWith("!") // => false: s He OkaHUMBAETCH STUM
s.includes("or") // => true: s BKIOYAET MOLCTPOKy "or"
// Co3smaHue MOIMOUUMPOBAHHEIX BEpCHMil CTPOKM
s.replace("llo", "ya") // => "Heya, world"
s.toLowerCase () // => "hello, world"
s.toUpperCase () // => "HELLO, WORLD"

s.normalize() // Hopmammsaums Unicode NFC (Normalization Form C): ES6
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s.normalize ("NFD") // Hopmammsaums Unicode NFD (Normalization Form D).
// Takxe ectb "NFKC", "NFKD"

// VIHCIEKTMPOBAHME MHIMBUIYAJIbHEIX (16-OMUTHEIX) CHMMBOJIOB CTPOKM
s.charAt (0) // => "H": nepselt CMMBOJI

s.charAt (s.length-1) // => "d": nocnemHuit CUMBOJI

s.charCodeAt (0) // =>72: 16-6uTHOE UMCJIO B yKa3aHHO} NO3ULMHK
s.codePointAt (0) // => 72: ES6, paboTaeT C KOINOBEMM TOUKamu > 16 Our

// GyHKLMM HONOJNHeHus CTpok B ES2017

ng" padStart (3) // =>" x": poGamnsaeTr npobeJkl CJe€Ba OO IJIUMHH 3
wg" padEnd (3) // => "x ": pobBaBiseT npoGekl ClpaBa OO IJIMHH 3
nx" padStart (3, "*") // => "**x": pobaBisgeT 3Be3NOYKM CJieBa OO WIMHH 3
nx" . padEnd (3, "-") // => "x--": noGamydeT meduCH cCnpasa NO IVIMHH 3
// OyHKUMM yceueHms npobesnoB. trim() BBemena B ES5; ocraneune B ES2019
" test ".trim() // => "test": ynanser npobeJitl B HauaJle U KOHLeEe
" test ".trimStart() // => "test ": ymanser npoGeJE CJeBa.

// Takxe ecTb trimLeft
" test ".trimEnd() // => " test": ymanser npoGes: crpasa.

// Taxxe ecTh trimRight

// CMemaHHEe MeTOOE CTPOK

s.concat ("!") // => "Hello, world!": B3aMeH MPOCTO
// ucnosnesyitre onepauyo +
"<>" . repeat (5) // => "<><><><><>": BHIIOJIHAET KOHKAaTEHaLUMIo

// n xonuit. ES6

He 3a6biBaiiTe, 4yTo cTpoku B JavaScript HeusMeHsaeMbl. MeTozbl Bposie replace ()
n toUpperCase () BO3BpallaloT HOBble CTPOKU: OHM He MOAUULMPYIOT CTPOKY, Ha
KOTOPOJt BbISBIBAIOTCA.

CTpokm Taxke MOXKHO TPAaKTOBaTb KaK MAacCUBbI, AONMYCKAIOIMe TOIbKO YTEHME, U
WIS TONMy4eHUs AOCTYIA K MHAMBUAYaNIbHBIM CMMBO/IAM (16-6MTHBIM 3HaYEeHNAM) CTPO-
KM BMeCTO BBI30Ba MeToAa charAt () paspellleHO NPUMEHATb KBaJipaTHble CKOOKM:

let s = "hello, world";

s(0] // =>"n"

s[s.length-1] // =>"d"

3.3.4. lLabnoHHble nuTepanbi

B ES6 1 nocnenymowmmx Bepcuax CTpOKOBBIE /IUTEPAIbl MOTYT OTPaHUYMBATLCA 06-
PaTHBIMM KaBBIYKaMMu:

let s = “hello world';

Onnako 370 6onblie, YeM MPOCTO elle OAMH CMHTAKCUC CTPOKOBBIX JIMTEPANIOB,
NIOCKONBbKY Takue wiabnonHvie numepanst (template literal) MoryT BKIIOYaTh IMpous-
Bo/bHBIe BhIpaxceHMs JavaScript. ®uHa/IbHOE 3HaYE€HME CTPOKOBOIO JIUTepana B 06-
PaTHBIX KaBbIYKaX BBIYMCIAETCHA 33 CYET OLIEHKM BCEX BK/IIOYEHHBIX BBIPAXKEHWIA,
peo6pasoBanus 3HaYEHMIt ITUX BHIPAXKEHUIT B CTPOKU M O6beMHEHUs BBIYMCTIEH-
HBIX CTPOK C MUTEPANIbHBIMM CUMBO/IAMM BHYTPYU OGPATHBIX KaBBIYEK:

let name = "Bill";

let greeting = “Hello ${ name }.'; // greeting == "Hello Bill."
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Bce, YTO PacIONOXEHO MEXYy CMMBONaMM $ { ¥ COOTBETCTBYIOLMM CUMBOJIOM },
MHTEpNPETUPYETCA KaK BbIpaXKeHue JavaScript. Bce, uto HaxoauTCcs BHe PUTYpHBIX
cKOGOK, ABNAETCA HOPMaJIbHbIM TEKCTOM CTPOKOBOrO MTepana. BoipaxkeHue BHYTpu
CKOGOK OLIEHMBAETCS M 3aTeM NMpeobpasyeTcss B CTPOKY, KOTOpas BCTaB/AETCA B 11a6-
JIOH, 3aMelljasi 3HaK JIoNNapa, GpUrypHeie CKOGKM M BCe, YTO MEXAY HUMM.

1I1a6/IOHHBIN TUTEPAN MOXKET BK/II0OYATh N1060€ KONMYECTBO BhIpaxkeHui. B Hem
MOTyT MCIONb30BaTLCA nio6ble yIpasiAiolMe CUMBOJbI, ROMYCKAIOIMECA B HOP-
MaJIbHBIX CTPOKaX, ¥ OH MOXeT GbITh pasHeceH Ha m06oe KOMNYECTBO CTPOK 6e3 Ka-
KMx-M60 creuaabHBIX CMMBONIOB OTMeHBI AieiicTBuA. CleRyroumit HabIoOHHbIA -
Tepasn COREPKUT YeTbipe BbIpaxkeHus JavaScript, ynpas/siollyio nociefoBaTeIbHOCTb
Unicode u, o KpaifHeit Mepe, YeTbipe CUMBOJIA HOBOI CTPOKM (3HaueHMs NepeMeH-
HbIX TAK’KE MOTYT BKJIIOYAaTh B €6 CUMBOJIBI HOBOJ CTPOKH):

let errorMessage = "\

\u2718 Test failure at ${filename}:${linenumber}:
${exception.message}

Stack trace:

${exception.stack}

’

O6parHas Kocas YepTa B KOHIe IIepBOi CTPOKM OTMEHSAET JefiCTBIE Ha4ya/IbHOrOo
KOHLIa CTPOKH, TaK YTO pe3yNbTHpYIOLas CTPOKa HauuHaeTcA ¢ cumBona Unicode X
(\u2718), a He c HOBOJ CTPOKM.

Terosble WabNoOHHbIE nvTepansl

MolHas, HO MeHee YacTO NMpUMeHAeMas BO3MOXKHOCTD IIAG/IOHHBIX /IMTEpPaNoB,
3aK/II0YAETCA B TOM, YTO €C/IM Cpa3y IMOC/e OTKpbIBaloilieil OOpaTHOM KaBbIYKM Ha-
xopmTcsa uMA GyHKumM (MM “rer”), TOrA TEKCT M BBIPaXKEHUA BHYTPM LIaGIOHHOro
JIUTEpaa nepefaloTcA 3Toi GyHKIMN. 3Ha4YeHNEM TAaKOrO “TeroBOro Iab/IOHHOrO /-
Tepana” (tagged template literal) 6yner BosBpaijaeMoe 3HayeHue pyHkumu. JaHHyio
0CO6EHHOCTb MOXHO MCIO/Ib30BaTh, CKAXKEM, I OTMEHDI [IE/ICTBUA ONpeNe/eHHbIX
cumMBonoB B sHavYeHnax HTML nau SQL nepep ux BCTaBKO# B TEKCT.

B ES6 umeeTca onHa BcTpoeHHas TeroBas (yHkuma: String.raw (). OHa Bo3-
BpaILjaeT TEKCT BHYTPM O6paTHBIX KaBbIYeK, He 0OpabaThiBas ynpasiAoLMe CUMBO-
/bl B 06paTHBIX KaBbIYKaX:

“\n".length // =>1: cTpoka COOEPXMUT ONMHOYHEIL CMMBOJI HOBO} CTPOKM
String.raw'\n'.length // => 2: cTpoka COOEPAMT CUMBOJI OBPATHOM KOCOA
// uepTH M GYKBY n

OG6pature BHMMaHME, YTO XOTA YacCTb TETOBOrO WAGIOHHOTO NTUTEpana, OTHOCS-
Uias K Tery, ABnsAeTcs QyHKumeil, Kpyrabie CKOOKM B BbI30Be OTCYTCTBYIOT. B noka-
3aHHOM OYeHb CeLMPUYHOM CiIy4ae CMMBO/DbI OGPATHBIX KaBBIYEK 3aMEHSIOT OT-
KPBIBAIOILYI0 ¥ 3aKPbIBAIOIIYIO KPYI/Ible CKOOKH.

BosMoxxHOCTDb onpepieneHns cO6CTBEHHBIX TEroBbIX GyHKUMH 11a6TOHOB — MOLL-
Hoe cpepcTBO JavaScript. Takue GpyHKuMHM He 06:A3aHBI BO3BpALATh CTPOKM M MX MOX-
HO NPUMEHATDb MOKO6HO KOHCTPYKTOPaM, KaK ec/y Gbl OHYM ONpenensiiv HOBbIi INTe-
PanbHbIA CUHTaKCUC AN AsbIKa. IIpumep GymeT meMOHCTpMpoBaTbCs B pasfene 14.5.
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3.3.5. ConocrasneHue ¢ wabnoHamm

B JavaScript onpefe/neH TUIT JaHHbIX, KOTODBIi Ha3bIBAaE€TCA pe2ynipHuIM Bbipadce-
wuem (regular expression, unu RegEXp) ¥ NpefHasHA4YeH J/IS ONMUCAHUA U CONOCTaB-
neHms ¢ WabIoHaMu B CTpOKax TeKcTa. PerynspHbie BeipaxkeHus B JavaScript He oT-
HOCATCA K OBHOMY 13 (YHJaMEHTa/IbHBIX THIIOB 53bIKA, HO OHM MMEIOT TUTEPabHbII
CMHTAKCUC KaK y 4YMCeN U CTPOK, O3TOMY MHOTAA KaXyTcs $yHHaMeHTalbHBIMMU.
[paMMaTHKa JIMTEPATIOB C PETyNAPHBIMY BHIPAXKEHUAMY AB/IAETCA C/IO>KHOJ, a onpe-
HenseMblil UMM API-untepdeitc HeTpuBmaneH. PerynApHble BbipaXKeHUsA NMOKPOGHO
OKYMEHTUPYIOTCA B pasfienie 11.3. TeM He MeHee, y4MTbIBasA MOLIb PETy/ISAPHBIX BbI-
pakeHMit U TOT (akT, YTO OHYM 4aCTO MCMONB3YIOTCA NMpU 06pabOTKe TEKCTa, B TEKY-
1eM pasfiene TpeIaraeTca KpaTkuit o6pas.

TexcT My Mapoif 06paTHBIX KOCBIX YepT 06pa3yeT nuTepan peryisapHOro BbIpa-
senuaA. Bropas o6paTHas Kocas 4epTa B Iape TaK)Ke MOXKET CONPOBOXKAATbCA OFHOM U
6onee 6yxB, koTopbie MOIM(UUMPYIOT CMBICH 11abnoHa. Hike npuBeieHb! MpuMepsI:

/~HTML/ ; // CoorBercTByeT GykBaMm H T M L B Hauajie CTPOKA

/[1-91[0-9]1*/; // CooTBeTCTByeT OTJIMUHOM OT Hynsa undpe,

// 3a xoropolt crnenyeT Juo6oe KOJMUECTBO LMOP

/\bjavascript\b/i; // CoorBercTByeT "javascript" kak ciyoBy,
// HEUYBCTBUTEJILHO K PETMCTPY CHUMBOJIOB

O61BexTbl RegEXp OnpeNensioT pAj MONE3HbIX METOMIOB, 3 CTPOKM MMEIOT METO/bI,
KOTOpbI€ NPMHUMAIOT apryMeHThl RegEXp, Hanpumep:

let text = "testing: 1, 2, 3"; // llpuMep TekcTa

let pattern = /\d+/g; // CoQTBeTCTBYyeT BCEM BXOXIOEHMAM OIHOM
// wnnn Gosbmero KoJmMuecTBa UUOP
pattern.test (text) // => true: ecTb CoBNaleHue
text.search (pattern) // => 9: nosuuus NnepBoro CoBNameHus
text.match (pattern) // => ["1", "2", "3"]:
// MacCCHMB BCEX COBIaneHmit
text.replace (pattern, "#") // => "testing: #, #, #"
text.split (/\D+/) // =>["","1","2","3"]: pazbueHue

// no HeuMPPOBEM CHMMBOJIAM

3.4. ByneBckue 3Ha4YeHuUs!

ByneBckoe 3HaueHue npeacTaBiseT UCTUHHOCTD MM NOXHOCTDb, “BKIIOYEHO”
WM “BBIKNIO4EHO”, “Ha” wiyu “Her”. CyIeCTBYeT TOMbKO [iBa BO3MOXHbIX 3HAYeHMs
STOro THma, KOTOpble NPEACTaBeHbl C MOMOILBIO 3ape3epBMPOBAHHbIX CNOB true u
false,

Bynesckue sHauenus o6bIYHO ABNAIOTCA PE3yNbTATOM CPaBHEHMI, KOTOPBIE fleNa-
0TCa B mporpamMax JavaScript, ckaxem:

a ===

MlaHHb1 Kof IpOBepsieT, paBHO /M 3HaYeHMe TIepeMeHHOI a uncny 4. Ecnu pasHo,

Torna pesynbraToM cpaBHeHus GyneT 6yneBckoe 3HaueHue true. Ecnm a He pasHo 4,
TO pesynbraTtom cpaBHeHus Gyper false.
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ByneBckue 3Ha4€HMA YaCTO NPUMEHAIOTCS B YNIPAB/IAIOLIMX CTPYKTypax JavaScript.
Hanpumep, oneparop if/else B JavaScript BEINONHsET OFHO AeitCTBUE, ecnu OymeB-
cKOe 3HadeHue paBHO true, U Apyroe jieiicTeMe, ecnu oHO paBHO false. CpaBHeHMe,
KoTopoe cosfiaeT GyneBckoe 3HaueHwue, 06bIYHO O6BeVHAETCA TPAMO C UCHONb3YIO-
1LIMM €ro ONepaTopoM. PesynbTaT BHII/IAAUT C/IE[YIOLUINM o6Gpasom:

if (a===14) {

b=b+1;
} else {
a=a+1l;

}

Kop mpoBepseT, paBHa n nepemeHHas a uucny 4. Ecnu aro Tak, Toraa 1 npu6as-
nsaeTcs K b, a uHaye K a.

Kak o6cyxpanoce B pasaene 3.9, mo6oe sHayeHue JavaScript MoxeT GbITb Tpe-
o6pasoBaHo B 6yneBckoe sHayeHue. [lokasaHHble HIKe 3HaYeHUs TNpeobpasyloTCs u
noroMy pabotaiot nmopo6so false:

undefined

null

0

-0

NaN

e // nycras cTpoka

Bce ocranbHble 3HaYeHNs, BK/IIOYasa Bce 0OBEKTHI (M MacCUBbI) peoOpasyroTcsa u
notomy pabotaioT Kak true. Bpemenamu sHauenne false u 1ecTb 3HaueHM, Ko-
TOpble B HEro npeo6pasyioTcs, Ha3bIBAIOT /IONCHYUIMU, TOTAA KaK BCe OCTaJIbHbIe 3Ha-
yeHUA — ucmunnvimu. Kaxpplit pas, korna JavaScript oxxupaer 6yneBckoe 3HaueHue,
NIoKHOe 3HavyeHue paboraeT nofob6Ho false, a UCTMHHOE — NOJO6HO true.

B xayecTBe mpyuMepa NMpeANONOKMM, YTO IIepeMeHHass O XpPaHUT MM6O KaKoi-TO
o6bexT, 60 3HayeHne null. C NOMOIBIO CleAyolLero onepaTopa if MOXHO BbI-
MIO/IHUTD ABHYIO IIPOBEPKY, OTAMYAETCA MU O OT null:

if (o !==null) ...

Onepauusa HepaBeHCTBa!== cpaBHMBaeT O ¢ null M B pesynbraTe AaeT n160
true, mu6o false. Ho cpaBHeHMe MOXXHO OMYCTUTb M B3aMeH IO/IATaThCsl HA TOT
dakT, yTo null ABAAETCA NOKHBIM, 2 O6DEKTBI — UCTUHHBIMM:

if (o) ...

B nepsom cnyyae Teno onepatopa if GyAer BBIMOMHATHCA, TONBKO €CNM O HE
paBHo null. Bropoit cnyyait meHee ctporuit: Teno if 6ymeT BHIOMHATHCA, TONBKO
€cnu o He paBHO false uau Mo60OMy TO)KHOMY 3HauYeHMIO (TaKOMy Kak null mau
undefined). Kaxoit oneparop if Gyaer 6onee noaXoAALMM /i Balleil IpOrpaMm-
MbI, B JIEICTBUTENIBHOCTH 3aBMCUT OT TOTO, YTO 32 3HAYEHUA Bbl PACCUUTHIBAETE MIPH-
cBayBarb 0. Ecniu Bam Heo6xonuMo pasnuyatb null ot 0 m "", TOrAa BbI JOMXKHBI
TIPUMEHATD ABHOE CPaBHEHMe.

Bynesckue snauenns umeror mMetop toString (), KOTOpbIt MOXHO MCIO/B30-
BaTb A/I UX npeobpasoBaHMA B CTpokM "true" unu "false", HO KAKUMHU-TO [PY-
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[uMy TIOTIE3HBIMU METOAaMU OHYM He o6napaot. HecMoTpa Ha TpuBManbHbil API-
ynTepdeicC, ECTb TPU BaXKHBIX 6yneBcKMX onepanuu.

Omnepauus && BbiNONHAET 6yneBckyio onepaumio “V”. OHa AaeT MCTMHHOE 3Ha-
yene TOTAA M TOJIBKO TOrAa, Korja oba ee onepaHjia UCTMHHBI, a B IPOTUBHOM CIIy-
qae OLICHMBAETCA B NIOXKHOe 3HaueHue. Onepauus | | — aTo Gynesckas onepauus
«{JI/1”: OHa BBIYMCIAETCA B UCTUHHOE 3HAYEHME, ECNIM OFMH U3 €€ ONepaH[oB UC-
muuHBLA (MM 062), M B 10XKHOe 3HauYeHMe, KOTAa 0ba onepanpa noxHsle. Hakoner,
yHapHas OMepauys ! BLIMONHSAET 6yneBckyio onepaunio “HE”: oHa paer true, ecnu
ee omepaHy IOXHbIA, u false, ecnu onepaH UCTUHHBIA, BoT npumepsr:

if ((x===0&&y===20) || !(z===20)) {

// X ¥ Y PaBHH HYJIO UM Z HE PABHO HYJIO
}
[TonHble CBefieHUA 06 YIIOMAHYTHIX BbILLE ONEpaLyAX MpUBefeHb B pasgene 4.10.

3.5. null " undefined

null — 3TO K/IIOYEBOE CIOBO A3BIKA, OLieHNMBaeMoe B 0coboe sHaueHMe, KOTO-
poe O6bIYHO NMPUMEHSETCS /IS YKa3aHUs Ha OTCYTCTBMe 3HaueHus. VMcnonbsosanue
onepanunu typeof Ha null BosBpaumjaer cTpoky "object", ykassiBas Ha TO, YTO
null MOXHO CYMTaThb OCOGBIM OOBEKTHBIM 3HaUYEHMEM, KOTOPOE CIYXUT NPU3HAKOM
“orTcyTcTBMA 06BbekTa”. OfHAKO Ha MpaKTMKe null o6bLIYHO paccMAaTPUBAETCA KaK
€AMHCTBEHHBIN WIEeH COGCTBEHHOIO TUMA M MOXET NMPUMEHATHCA C LieNIbI0 MHAWKA-
uuy “OTCYTCTBUA 3HAYEHUA™ JAJIA YUCEN U CTPOK, a TaKKe 06bekToB. B 60onbLIMHCTBE
ASBIKOB IIPOrPaMMMPOBAaHMA MMeEETCA 3KBMBajIeHT null us JavaScript: BbI MOXeTe
6biTb 3HaKOMBI ¢ NULL, nil unu None.

B JavaScript ecTb M Bropoe 3HaueHue, KOTOpOe YKa3bIBaeT Ha OTCYTCTBUE 3Haue-
HuA. 3HayeHne undefined npepcrapnser 6omnee ray6oKuit B OTCyTCTBMA. ITO 3HA-
YeHUue MepeMeHHbIX, KOTOpble He ObIIM MHMULIMATU3UPOBAHDI, M TO, YTO MONMYYaETCA
Npy 3ampaluMBaHMM 3HAYEHUI CBOMCTB OObEKTa MM S/IEMEHTOB MacCMBa, KOTOpbIE
He cywecTByioT. 3Hayenne undefined Tak)Ke ABAAETCA BO3BPAlla€MbIM 3HAYEHMEM
¢yHKumit, ABHO He BOSBpawaOWMX 3HAYEHME, U 3HAYEHMEM NapameTpoB (yHKUMIL,
A/ KOTOPBIX apryMeHTHI He nepefaBaauch. undefined npeacrasnsger coboit 3apa-
Hee onpefieNieHHYI0 IT06a/IBHYI0O KOHCTAaHTY (He K/IIoYeBOe C/IOBO A3bIKa Bpofie null,
XOTA NpaKTMYeCKU TaKoe pasnmuue He 0COOEHHO BaXKHO), KOTOpas MHMULMATUIUDY-
€TCs sHaueHueM undefined. Ecnu Bbl npuMennte k sHayeHuio undefined onepa-
Imio typeof, To oHa BosBpatuT "undefined", ykasbiBad Ha TO, YTO OHO — €AMHC-
TBEHHBIN Y/IEH CIelMaIbHOro THIIA.

Bonpekn onucanHbiM oTnmumaM null u undefined cryXaT npusHaKoM OT-
CYTCTBMA 3HAYEHMA M YACTO MOTYT MCTIONb30BATbCA B3aumosameHseMmo. Onepauus
PaBeHcTBa == cumraeT ux paBHbIMM. ([N UX pasnuveHMs NPUMEHSANTE ONEPALMIO
CTpororo paBeHcTBa ===.) O6a ABNAIOTCA NOKHBIMM 3HAYEHMAMM: OHY BEAYT cebs
Nono6uo false, korma Tpebyercs Gynesckoe sHayenme. Hu null, au undefined
He umeroT cBoitcTB 160 MeTooB. Ha caMoM faene ucnonb3oBanue . wim [] mna go-
CTyma Kk KaKOMY-TO CBOVCTBY M/IM MEeTOAY 3HayeHMit null u undefined npuBOAAT K
omubke Tuna TypeError.
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o nonaramp, uro undefined npeaHasHa4eHO IJIS MPEACTABJIEHUA CUCTEMHOrO,
HenpeABUAEHHOTO MM MIOXOXEro Ha OWNOKY OTCYTCTBMSA 3HA4YeHusd, a null — mns
npecTaB/eHNs NPOrPaMMHOrO, HOPMaJIbHOTO MM OXXMAAEMOTO OTCYTCTBUA SHade-
una. Korga mory, A usberaio npumenenna null n undefined, Ho ecnu MHe HYX-
HO TPUCBOUTDb OfHO U3 STUX 3HaYeHMi1 NepeMEeHHON MY CBOICTBY MM60 mepenaThb
OfiHO U3 HUX B ¢GyHKUMIO MMM BOSBPAaTUTb M3 Hee, TO OOBIYHO MCMONb3yK null.
HekoTopble IPOrpaMMMUCTHI CTapaloTcs BooOlwe usberatp null u NPUMEHATD Ha €ro
mecte undefined Be3pe, rae TONbBKO BO3MOXXHO.

3.6. Tun Symbol

CumBonpl 6biiu BBefieHbl B ES6, 4TOOBI CMy>XKMTb HECTPOKOBBIMM MMEHaMMH
cBoiCTB. JI1 NOHMMAaHNUA CUMBOJIOB BBl JO/IXKHBI 3HaTh, YTO PYHAAMEHTANbHbINA TUII
Object B JavaScript onpefieNieH KaKk HEYNOPALOYEHHAA KO/IEKLIMA CBOCTB, Iie KaX-
Hoe CBOVICTBO MMeeT MMA U 3HadeHue. VimeHamm cBoiicTB 06b1yHO (a no ES6 emmuc-
TBeHHO) sABAATCA cTpoku. Ho B ES6 u mocnegyomumx Bepcuax AnsA Takoi uHenu
MO>KHO UCIIO/Ib30BaTh CMMBOJIBI:

let strname = "string name"; // Crpokxa pjisi NpUMEHEHUS B

// xauecTBe MMEHM CBOMCTBA
let symname = Symbol ("propname"); // CuMBOJ OJIS MCIOJIb30BaHUA

// B KauecTBe MMeHM CBOMCTBA
typeof strname // => "string": strname - cTpoka
typeof symname // => "symbol": symname - CMMBOJI
let o = {}; // Co3maTb HOBHI1 OGBEKT
o[strname] = 1; // OnpenmemmTb CBOMCTBO CO CTPOKOBEM VMMEHEM
o[symname] = 2; // OnpemeymTh CBOMCTBO C MMeHeM Symbol
o[strname] // => 1: mOCTyn K CBOMCTBY CO CTPOKOBHM MMEHEM
o[symname] // => 2: mocTyn K CBOMCTBY C CUMMBOJIbHEM VIMEHEM

CuMBONBI He PacloNaraloT AUTEPaNbHBIM CMHTAKCUCOM. YTOObI MOMy4YUTh 3Ha-
YeHue CMMBOJIA, MOHAa0OUTCA BBI3BAaTh (PyHKLMIO Symbol (), KOTOpas HMKOTHa He
BO3BpalllaeT TO XK€ CaMOe 3HayeHMe JBaXKAbl, laJKe KOrjja BbHI3bIBA€TCA C TAaKUM XKe
apryMeHTOM. ITO O3HAYaeT, YTO €C/IM Bbl BbI3biBaeTe Symbol () AnA NOMy4YeHUs 3Ha-
4YeHUsi CUMBO/A, TO Npy o6aBeHMM K 06BEKTY HOBOrO CBOMCTBA MoXKeTe Gesomac-
HO NPUMEHATDb MONyYeHHOE 3Ha4YeHye CHMBO/A KaK MMA CBONMCTBa, He 6ecIoKosach
O BO3MOXXHOCTH N€pe3anyuChbiBaHUA CYIIECTBYIOLETO CBOMCTBA C TEM XK€ MMEHEM.
AHaJIOTUYHO, €C/TM BB MCTIONb3yeTe CUMBO/IbHbIE MMEHA CBOVICTB M He pasfieNsieTe MX
CMMBOJIBI, TOTJa MOXeTe ObITh YBEpPEeHBI B TOM, YTO ApPYTie MOAYIN KOfa B POrpaM-
Me He GYIlyT HempeyMBILITIEHHO Mepe3anuchiBaTh Balll CBOVCTBA.

Ha npakTuke cMBO/BI BBICTYNAOT B Ka4yeCTBE MEXaHM3Ma PaCLIMPEHUs A3BIKA.
Korgma B ES6 6511 npeacrasnen uukn for/of (cm. noppasfen 5.4.4) u utepupyemole
00beKTHI (CM. I/1aBy 12), BOSHMK/Ia HEOGXOAMMOCTD ONPEAENUTb CTAHAAPTHDIA METOL,
KOTOpbIN K/1acChl MOT/u 6b1 peann3oBbIBaTh, YTOGHI AenaTh cebsa utepupyemeivu. Ho
CTaHf;apTU3auusA M060ro MHAMBUAYATBHOTO CTPOKOBOTO MMEHM IS 3TOrO MTEpa-
TOPHOTO METOAa MpuBena 6bl K HAPYLIEHMIO PabGOThI CYLECTBYIOILErO KOAA, TaK YTO
B3aMeH GbI/Io pelleHO NPUMEHATb CUMBONbHOE uMs. Kak 6yaer nokasaHo B riase 12,
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Symbol.iterator npencTaBaseT co6oit CMMBOIbHOE 3HaYeHME, KOTOPOEe MOXXHO
JACHIONB3OBATD B KAYECTBE MMEHM METOJIa, AeNas OOBEKT UTEPUPYEMBIM.

dynkuusa Symbol () npurMMaeT HeoO0A3aTeIbHbI CTPOKOBbI apryMEHT U BO3-
ppallaeT YHUKaTbHOE 3HA4YeHMe TUMa Symbol. Ecnn Bbl mpeocTaBuTe CTPOKOBDII ap-

eHT, TO NepefjaHHasA B HEM CTPOKa 6y;;e'r BKJIIOYEHA B BbIXOA MeToaa toString ()
mma Symbol. TeMm He MeHee, umeiite B BUAY, 4TO BbI30B Symbol () aBa pasa ¢ Toit
ske CaMO¥l CTPOKOM JacT /iBa COBEPIUEHHO Pa3HbIX 3HaYeHus Symbol:

let s = Symbol("sym x");

s.toString () // => "Symbol (sym x)"

toString () — eAMHCTBEHHbINI MHTEPECHBINI METOA B 3K3eMIUIgpax Symbol.
OpHako BBl JIOMDKHBI 3HATh emle aBe GyHKuMM, oTHOCAmMecA K Symbol. Bo Bpe-
MsA TIPUMEHEHUs CMMBOJIOB MHOTAA BaM XKE/ATE/IbHO Ae/aTb UX 3aKPBITHIMU B CBO-
eM KOJie, FapaHTHUPYA TO, YTO BAILM CBOICTBA HUKOIAA He 6YAYT KOHPIMKTOBATb CO
CBOMCTBaMM, KOTOpBIE MCIIONb3YIOTCS APYTMM KO#OM. TeM He MeHee, B PYTUX CIy-
yasAXx BaM MOXXeT Tpe6GOBaTbCs ONpeAenuTb 3HadeHue Symbol u LUMPOKO JHeUTbCA
uM ¢ nnpoumm KopoM. Hanipumep, 3T0 MOXeET GBITb CUTYalls, KOTZIa BbI ONpefiensaeTe
KaKoe-TO pacliMpeHMe M XOTHUTeE, YTOOBI B HEM MOT NMPUMHMMATh YYacTHe APYroi Kof,
Kak Obl/IO C OIIMCaHHBIM paHee MeXaHM3MOM Symbol.iterator.

JIinsa nocnepHero cueHapusa B JavaScript ompefeneH rio6aabHbII peecTp CUM-
ponoB. Oynkuusa Symbol.for () nmpuHMMaeT CTPOKOBBI apryMeHT M BO3Bpalia-
eT 3HayeHMe Symbol, acCOLMMPOBAHHOE C MpPelOCTaBNEHHOM BamMu cTpokoit. Eciu
HMKAKOTO 3HauYeHMA Symbol co cTpPOKO¥ IOKa He acCCOLMMPOBAHO, TOrfa CO3faeT-
cA ¥ BO3BpalllaeTCA HOBOEe 3HaYeHMe Symbol, MHaye BO3BpalljaeTcs CylllecTBYylolliee
3HaueHue. To ectb PyHKuMsa Symbol.for () CoBepLIEHHO OTANYAETCA OT QYHKLUMU
Symbol (): Symbol () HMKOrAa He BO3BpalllaeT OfHO M TO )K€ 3Ha4YeHMe ABaXKAbl, HO
Symbol. for () Bcersa Bo3BpaillaeT TO Ke caMOe 3HauY€HMeE, KOTia BbI3bIBAeTCA C Of-
HOJ M TO# ke cTpokoit. Ilepegannas GyHkuymm Symbol. for () cTpoka npucyTCTByeT
B BBIBOfle toString () AnsA BO3BpallleHHOTO 3HaYeHuA Symbol; Bo6aBOK ee MOXHO
u3BneYb, BbI3BaB Symbol . keyFor () Ha BO3BpallleHHOM 3HaYeHuu Symbol.

let s = Symbol. for ("shared");

let t = Symbol.for ("shared");

s === // => true
s.toString() // => "Symbol (shared)"
Symbol. keyFor (t) // => "shared"

3.7. TnoGanbHbIN 00BLEKT

B npepmwectByonmx pasgenax o6bACHANMCD S7eMEHTapHblEe TMIbI UM 3HAYeHUA
JavaScript. O6bexTHbBIE THIIBI — 06BEKTHI, MACCUBBI ¥ (yHKIMM — PacKpbIBAIOTCA B
OTAENBHBIX I/TaBax nosxe B KHure. Ho ectb oiHO oyeHb BaxkHOe 06beKTHOE 3Have-
HMe, KOTOpOe MBI IOMKHBI ONUCATb NPAMO ceityac. [no6anvHuiti 06sexm — 310 OObIK-
HOBeHHbI 06beKT JavaScript, KOTOPBIN CIY)KUT KpaitHe Ba)KHOI LieNN: €ro CBOCTBa-
MU aBnsoTCcA rnob6anbHO onpeneNneHHble UAEHTUPUKATOPDI, AOCTYIIHbIE IPOrpaMMe
JavaScript. Korga uHTepnperaTop JavaScript 3anmyckaeTcs (MM BCAKMIA pas, KOrja
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Be6-6paysep 3arpy>kaeT HOBYIO CTPaHMILY), OH CO3JaeT HOBBI/ I0GaNbHEIA 06BEKT 1
NpeROCTaBIAET eMY Haya/bHbI/ Habop CBOMCTB, KOTOpbIE ONPEJENAIOT:

e rnobanbHble KOHCTaHTH Bpoge undefined, Infinity u NaN;

e rno6Ganbhble pyHKIMM Hanopo6ue isNaN (), parselInt () (cm. moppaspen 3.9.2)
n eval () (cM. pasgen 4.12);

o (QyHKIMM KOHCTPYKTOpOB Bpopie Date (), RegExp (), String (), Object () u
Array () (cm. noppaspen 3.9.2);

e ro6anbHbie 06BEKTHI Hanogobue Math u JSON (cM. paspen 6.8).

HavanbHble CBOMCTBa I7106anbHOro 06beKTa He ABIAIOTCA 3ape3epBUMPOBaHHBIMU
CNoBaMM, HO 3acC/yXXMBAaIOT Takoro obpaienusn. Hexoropbie riobanbHbie CBOCTBaA
yoke OBUIM OMMCAHBI B HACTOAIel rnaBe. BonbMHCTBO Apyrux 6yAyT pacKphIThl B
ApPYTMX MECTaX KHUIM.

B Node rno6anbHbliit 06bEKT MMeeT CBOMCTBO C MMeHeM global, 3HayeHMeEM KO-
Toporo GyzeT caM rno6anbHbl 06bEKT, 03TOMY B porpamMmax Node Bbl Bceraa Mo-
JKeTe CChIIATbCA Ha IM106abHbI 06 beKT MO MMeHNn global.

B Be6-6paysepax rinob6anbHBIM O6BEKTOM UIA BCEro Koaa JavaScript, comepikalne-
rocs B OKHe Gpaysepa, cnyXuT 06bekT Window, KOTOpBIf IPEACTABAAET 3TO OKHO.
Tno6anbHeIN 06beKT Window pacnosnaraeT CChUIAIOLIMMCSA Ha CaMOro ce6s CBOMICTBOM
window, KOTopoe MOXXHO MIPUMEHATD ISl CCIIKM Ha I7106a/nbHBIA 06bekT. O6beKT
Window onpefienseT OCHOBHbIE I7106aNbHbIe CBOMCTBA, a TaKXXe JOBOIBHO MHOTO
ApYTMX IN06anbHbIX CBOMCTB, cienuduuHbIX i Be6-6pay3epoB u kofa JavaScript
Ha CTOpOHe K/ueHTa. IloToku Be6-BopKepoB (cM. pasgen 15.13) umerot apyroi rmo-
6anbHBIA 06DbEKT, HeXxemn o6bekT Window, ¢ KOTOpbIM OHM accouumpoBaHbl. Kop B
BOPKepe MOXKET CCBIIATbCA Ha CBOIA IM00anbHbI 00beKT nocpeacTeom self.

Haxomnel, B KauyecTBe CTaHJapTHOrO Coco6a CCHUIKM Ha IN06GaNbHBI 06bEKT B
mo6om xonrexcre Bepcusa ES2020 onpenensier globalThis. K navany 2020 roga nan-
Has BO3MOXHOCTb 6bl/Ia peanM3oBaHa BceMu cOBpeMeHHbIMU Gpaysepamu u Node.

3.8. HemameHsiemble 3n1eMeHTapHble 3HAYEeHUS
U U3MeHsieMble 00beKTHbIe CCbITKU

B JavaScript cymecTByeT pyHpgamenTanbHOe OTINYME MEXAY 3N€MEHTapPHBIMM 3Ha-
vyenusamu (undefined, null, Gynesckue, 4nucna u CTpoKu) U o6bekTaMu (BKIOYast
MaccuBbl M QyHKIMM). DNleMeHTapHble 3HaYEHMsI HEUSMEHAEMbI: HUKAKoro crnocoba
MOAUUUMPOBATb 3/IeMEHTAPHOE 3HAYEHNE He NPeAycMOTpeHo. [is uncen u Gynesc-
KHMX 3HaYeHUIT TaKoe MOJIOXKEeHUE e/l BIIOJIHE OYEBMIHO — M3MEHATD 3HaYEHMe YNCIa
Aaxe He uMeeT cMbicna. OAHAKO V1A CTPOK 3TO He HACTO/NBKO O4E€BUAHO. ITOCKONMbKY
CTPOKM MOXOXXM Ha MAacCMBBI CUMBOJIOB, Bbl MOT/IM ObI PacCUMTBIBATh Ha Halu4yme
BO3MOXXHOCTH M3MEHATb CMMBOJI IO yKa3saHHOMY MHJEKCY. B feiicTBUTENBHOCTH
JavaScript He nosBonseTr mocrynarb Tak, ¥ BCe CTPOKOBbIE METOIbI, KOTOPEIE BbII/IA-
JAT KaK BO3Bpawjaome MOAUQHIUMPOBAHHYIO CTPOKY, Ha CAMOM fe/le BO3BPaIAlOT
HOBO€ CTPOKOBOE 3HAYEHME.
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HanpuMep:
ljet s = "hello”; // HauaTe C HEKOTOPOI'O TEKCTa B HWKHEM DPerucrpe

s.toUpperCase(); // Bosppamaer "HELLO", HO HE U3MEHAET S
s // => "hello": ucxomHas CTPOKa HE U3MEHWIaChb

DeMEeHTapHbIe 3HaYeHWUs TaKXKe CPAaBHMBAIOTCA MO 6e/uUyuHe: Ba 3HaYeHusA Oy-
AyT OBMHAKOBbIMU, TONKO €C/IM OHW MMEIOT OfHY M TY XKe BENNIUHY. ITO BBHIMNARUT
cnpaBeAUBDIM JIA YUCET, 6yneBckux 3HayeHmit, null u undefined: gpyroro cno-
coba MX CPaBHEHMs MONMPOCTY He CyLlecTBYeT. TeM He MeHee, Isi CTPOK CHOBa Bce
pe Tak o4eBuaHO. IIpy cpaBHEHMM BYX OT/E/IbHBIX CTPOKOBbIX 3HaYeHmii JavaScript
TPaKTYeT MX KaK paBHble TOT/a U TONIKO TOTAQ, KOT/A OHM MMEIOT ORHY M TY e Ju-
Hy ¥ OBMHAKOBbIE CHMBOJIbI IO KXXOMY MHJEKCY.

OG6BeKTbl OTIMYAIOTCA OT 3/IEMEHTApHbIX 3HauYeHMit. IIpexxae Bcero, OHM usmense-
Mbl — VX 3HAYEHUA MOXKHO MOIMpUIMPOBATD:

leto={x:11}; // HauaTb C Kakoro-Hubymb oOBeKTa

0.X=2; // MomdmnumpoBaTh €ro, M3MEHMB 3HAYEHWEe CBOMCTBA
o.y = 3; // Eme pa3 momamduumpoBaTh ero, NOGABUMB HOBOE CBOMCTBO
let a = [1,2,3]); // MaccuBH Takke U3MEHSEMEH

a[0] = 0; // VisMeHUTh 3HaAUeHMe 3JIeMeHTa MaCCHBa

al3] = 4; // noGaBUTL HOBLII BJIEMEHT MaccuBa

O6DbexTH He CpPaBHUBAIOTCA IO BEINYMHE: [Ba OTAECIbHDIX o6beKkTa He PpaBHbI,
Jaxke Korga MMEIOT TE JXe CaMblé CBOJCTBa M 3HaYeHMA. U aBa OTAENbHBIX MAaCCUBa He
paBHBI, fjaXKe €C/IY OHU COAEPXKAT TE )K€ CaMbI€ 3/IEMEHTDI B TOM K€ NOpAAKeE:

let o

{x: 1}, p = {x: 1}; // llBa o6keKTa C OOMHAKOBLHMM CBOICTBaMMA

0 === p // => false: ornenbHHE OOGBEKTH HUKOTZA HE PaBHH
let a =[], b =[];// IBa oTOeNbHEX MyCTHX MaccuBa
a === // => false: oTgeJyibHHIE MAaCCUBH HMKOTI'JA HE PaBHH

UHorma o6'beKTbl HasBIBAIOT CCHIIOYHLIMU MUNAGMU, YTOObI OTINYATh MX OT 3Jie-
MEHTapHbIX TUIIOB JavaScript. B pamMkax Takoit TepMuHONOrMM O6BEKTHbIE SHAYEHUS
ABNAIOTCA CCbIAKAMU, N MBI TOBOPUM, YTO OGBEKThI CPaBHUMBAIOTCA MO CCbiAKe: JBa
06beKTHBIX 3HaYeHUs GYLYT OAMHAKOBBIMM, €C/IM M TONBKO €C/IM OHM CCHINAIOMCA Ha
TOT e CaMblil BHYTPEHHU OOBEKT.

let a=[]; // llepeMeHHas a CChUIaeTCs Ha MyCTOM MacCuB
let b = a; // Temepb Ha TOT Xe CaMkli MAacCUMB CCHUIAETCSH NEepeMeHHas b
b[0] = 1; // ViaMeHMTb MAaCCMB, Ha KOTOPHI1 CCHUIAETCSI nepeMeHHas b
a[o] // => 1: uaMeHeHue Takxe OyneT BUIMMEM Uepes3 MEepPEeMeHHy a
=== // => true: a u b ccrawTca Ha TOT Xe CaMuli OGBEKT,
// [IO3TOMY OHM PaBHEL

B xope BuaHO, uTO NpucBanBaHue o6bekTa (MM MaccuBa) NEPEMEHHOM MPOCTO
NpucBampBaeT cchinKy: Konusa o6bekTa He cospaercs. Ecnm Bl XOTUTe CO3JATh HOBYIO
Konmyio o6bekTa MM MacCHBa, TOTAA AO/KHBI ABHO CKONMPOBATh CBOMCTBA 06beKTa
WK anemeHTH MaccuBa. B cnepyioleM npuMepe feMOHCTPUPYETCA MCIIO/Nb30OBaHUE
Uukna for (cm. moppasnen 5.4.3):
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let a = ["a","b","c"]; // MaccuB, KOTOPGLIf MEH XOTMM CKONMPOBAThb

let b = []; // OTHesbHEIT MAcCMB, Kyna Mel 6yIeM KOIMpoBaThb
for(let i = 0; i < a.length; i++) { // Jina xaxmoro n3 BCeX MHIEKCOB
b[i] = alil; // KonupoBaTb 3JEMEHT a B b

let ¢ = Array.from(b); //B ES6 xomupyiiTe MaccuBh C nomomelo Array.from()

Togo6HBIM 06pa3OM NIpY >KeNTaHUM CPaBHUTD JiBa OTAENbHBIX O0ObEKTa MM Mac-
cuBa MbI 06A3aHbl CPaBHMBATb MX CBOJCTBA MM 3NIEMEHThl. B mpuBeneHHOM HMKe
Koge onpenenseTcs GyHKUMA 1A CPaBHEHUS IBYX MaCCUBOB:

function equalArrays(a, b) {
if (a === b) return true; // VineHTUuHEEe MACCUBH PaBHH
if (a.length !==b.length) return false; //MaccuB: pa3sHOTO pasMepa
// He paBHH

for(let i = 0; i < a.length; i++) {//luki no BceM sjieMeHTaM
if (a[i] '==Db([i]) return false; //Ecau yuobrie 3JI€MEHTH OTJIMNYAKLTCAH,
//TO MacCHUBEH He PaBHH
}
return true; // ViHaue OHM paBHH

}

3.9. MpeobpasoBaHua TMNOB

Ssbik JavaScript oyeHb rM60OK B OTHOLIEHMY THIIOB 3HaYEHMIi, KOTOpbIE €My Tpe-
6ytorca. Mbl Buaenm aTo ana 6yneBCKMX 3HaYeHMIt: KOrja MHTepnperarop JavaScript
oxupaeT 6yneBckoe 3HauYeHMe, BBl MOXKeTe NPENOCTABUTh 3HaYeHue nmoboro Tuma, u
uHTepnpeTarop JavaScript mpu Heo6xogumocTu npeobpasyer ero. Onnu 3HaYeHUA
(“vcTuHHBIE” 3HaYeHMs) mpeobpasyloTca B true, a Apyrue (“10XHbIe” 3HAYeHUA) —
B false. To ke caMoe crpaBef/IMBO /I OCTa/NbHbIX TUIOB: €CIM MHTEPHPETATOP
JavaScript noxenaer uMeTb CTPOKY, TOTAa Mo6Goe NepefaHHOe BaMu 3HayeHue Gyner
npeo6pasoBaHo B CTpoKy. Ecim uHTepnipeTaTop JavaScript >keaeT YuCio, TO NONMpPO-
6yet npeo6pasoBaTh npefoCcTaBIeHHOE BaMy 3HadeHMe B uucno (umm B NaN, korga
OCMBICTIEHHOE NpeobpasoBaHie HEBO3MOXKHO).

Bor Heckonbko npuMepos:

10 + " objects" // => "10 objects": uncyo 10 npeoBpasyercs B CTPOKY
AR Y // => 28: obe CcTpokM NpeobpasylTCcs B UMCIA
letn=1- "x"; // n == NaN; cTpoka "x" He MOXeT OHTb

// npeoBpasoBaHa B UMCJIIO
n + " objects" //=>"NaN objects": NaN npeofGpasyercs B cTpoky "NaN"

B Tabn. 3.2 npuBepeHa cBoAKa, KacawWAACA TOTO, KaK 3HAYEHMs OHOTO TUIA
npeo6pasyiorca B Apyroit Tun B JavaScript. Sueitku, nomedeHHbIe MONY>XMPHBIM, CO-
Aepxar npeo6pa3oBaHus, KOTOpble MOTYT Bac yAUBUTb. IIycTbie Aueiiky yKasbiBaloT
Ha TO, YTO B Npeo6pa3soBaHMUAX HET HEOOGXOAMMOCTH, NOITOMY OHM He AeNaluch.
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Tabamua 3.2. Npeobpasosanusa Tunoe JavaScript

amm——

NMpeoGpa3oBanue Npeobpasosanue [peobpasosanue B

3naueHme B CTPOKY B8 YHCNO Gynesckoe 3HaueHue
med "undefined" NaN false

null "null" 0 false

true "true" 1

false "false" 0

v (nycTas CTPOKa) 0 false

w1 .2" (Henycras, 1.2 true

4UCNOBOE COAEPXNMOe)

wone" (Henycras, NaN true

HEYUCNOBOE COAEPXMMOe)

0 "o" false

-0 "o" false

1 (KOHe4Hoe, HeHynesoe) "n true

Infinity "Infinity" true

~-Infinity "~-Infinity" true

NaN "NaN" false

{} (mobo# obbexT) Cwm. noapasgen 3.9.3 Cwm. noa- true

paspen 3.9.3

(1 (nycToii Maccus) " ' 0 true

[91 (omuH yucnosoii anement)  "9" 9 true

['a'] (mob6oit ppyroit maccus)  Mcnonbayiite NaN true

meToA join ()
function() {} (mo6as ¢pyHkuma) Cm. noppasagen 3.9.3 NaN true

IToxasaHHble B Ta6/1. 3.2 npeobpa3oBaHUA MeXAY TeMEHTAPHBIMU TUMAMM OT-
HOCUTeNnbHO HpAMONuHeitHbl. IIpeo6pasoBaHue B OyneBckue 3HauYeHMA yxKe 00-
Cykpanoce B paspene 3.4. [Ipeo6pasoBanmue B CTPOKM YETKO ONpPeNeneHbl [ BCeX
SNeMeHTapHBIX 3HauyeHMit. I[Ipeo6pa3oBaHme B 4YMC/IA JMIIb HEMHOTO CIOXHee.
Crpoxu, koTopsie MoryT 6bITh paso6paHbl Kak YMC/Ia, NPeO6pPasyIOTCs B 3TU YMUCHA.
HauanbHbie u koHeuHble mpo6enbi paspeliieHbl, HO Hanuyme Mo6bIX HaYaIbHBIX WIN
KOHeYHBIX HempoO6eNbHBIX CUMBOJIOB, He ABNAIOIIMXCA YaCTbIO YMC/IOBOTO NUTEpa-
a3, mpUBefieT K TOMY, YTO Pe3y/IbTaTOM Npeobpa3oBaHUA CTPOKU B UMC/IO OKAKETCA
NaN. HexoTopsie npeo6pasoBaHus B UMC/Ia MOTYT MOKAa3aTbCsA YAMBUTENIbHBIMU: true
Npeo6pasyercs B 1, a false u mycras ctpoka — B 0.

IIpeo6pasoBanme 06bEKTOB B 37IeMEHTapHbIE TUMBI KOE B YeM CIOXHee U GyaeT
PaccmarpuBaThes B noppasgene 3.9.3.
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3.9.1. Mpeobpa3oBaHNA U PaBEHCTBO

B JavaScript eCTb JiBe ONepalyy, KOTOpble MPOBEPAIOT, PABHBI /M [IBA 3HAYEHMA,
“Onepauys CTPOTOTO PaBEHCTBA’, ===, He CYMTAET CBOU ONEPAH[bI PABHBIMH, €C/N
OHM He OTHOCATCA K OGHOMY M TOMY >Ke TUIIy, ¥ NpM HaNMCAaHMM KOJA OHA MOYTH
Bcerpa 6ymeT npaBuAbHbBIM Bboi6opoM. Ho mockonbky asbik JavaScript HacTonbko ru-
60K B MIaHe NpeoGpasoBaHMit TUIOB, B HEM ONpefie/ieHa TakXKe M onepauusa ==
ru6xoit GopMyIMpoBKoit paBeHCTBa. CKaxkeM, BCe HIDKECENYIOLMe CPAaBHEHU IAIOT
true:

null == undefined // => true: sT¥ OBa 3HAYEHMUS TPAKTYIOTCS KaK PaBHEH.

wg" == 0 // => true: nepen cCpaBHEHMEM CTpOKa NpeoBpasz’yeTcs B UMUCIIO.
0 == false // => true: nepen CpaBHEHMEM OYJIEBCKOE 3HaueHue
// npeofpa3yeTcsa B YMCIIO.
"o" == false // => true: nepen cpaBHeHMeM oBa onepaHna
// npeotpasyorcsa B 0!

B noppaspene 4.9.1 o6baAcHAETCA, KaKue MMEHHO Npeobpa3oBaHMsA BbINOTHAET
ornepauua ==, YTO6bI BHIACHUTD, IOMKHBI M B 3HAYEHUA CUUTATBCA PaBHBIMM.

VmMeiiTe B BUAY, YTO BO3MOXXHOCTb Npeo6pa3oBaHMA OFHOTO 3HaYe€HMSA B JPY-
roe BOBCe He IMOJpasyMeBaeT PaBEHCTBO 3TUX ABYX 3HadyeHmit. Hampumep, ecnu
undefined ucnonpsyercs TaM, rae oxmupaerca 6yneBckoe sHaueHMe, TO OHO byneT
npeobpasosano B false. Ho 3710 He 03HauaeT, uro undefined == false. Onepauun
M omepaTopsl JavaScript 0XuaOT 3HauyeHMA PasHOOOPASHBIX TUIIOB M BbHINOTHAIOT
npeo6pasoBanus B Hux. Oneparop if npeob6pasyer undefined B false, HO omepa-
LMA == HMKOI[A He MBITAETCA NpeobpasoBbIBATh CBOM ONepaHAbl B OyneBckue 3Ha-
YeHUA.

3.9.2. fiBHble Npeobpa3oBaHus

Xota JavaScript BbImONHAET MHOrMe nmpeo6pasoBaHMA TUIOB aBTOMAaTMYECKH,
MHOIZ]a BAM MOXXET NIOHaflo6MThCA ABHOE NpeoGpasoBaHie MM, BO3MOXKHO, Bbl Npef-
NIOYMUTAeTe [ieIaTh NpeobpasoBaHuA ABHO, MOANEPKMUBaAA ACHOCTb CBOETO KOJa.

ITpocreitiumit crioco6 BHIONMHEHMA ABHBIX Npeo6pa3oBaHMil TUIIOB NPeAyCMaTPH-
BaeT npuMeHeHue pyHkumit Boolean (), Number () u String():

Number ("3") // =>3
String(false) // => "false": muGo ucnosesyinre false.toString()
Boolean([]) // => true

JTlro60e snauenne kpome null u undefined umeer Merop toString (), pesynn-
TaT KOTOPOro o6b1yHO GyAeT TaKuMM e, KaK BO3Bpaulaembiit GpyHkumeir String ().

B xauecTBe pemapkm oTMeTMM, 4TO QyHKIMM Boolean (), Number () u String ()
MOXXHO TaKXXe BbISbIBaTb IIOCPEACTBOM NewW KaK KOHCTPYKTOpbl. B ciyyae ux uc-
NO/Nb3OBaHMA NMOAOGHBIM 06pasoM BbI MonyunTe “06bEKT-060/104Ky”, KOTOPBIit Be-
AeT ce6a TOYHO KaK 3/MeMeHTapHOe 6y/eBCcKOe, YUCTIOBOE MM CTPOKOBOE 3HaueHMe.
Takne 06beKTHI-060/0YKN ABNAIOTCA UCTOPUYECKMM MEPEXMUTKOM C CAMBIX MeEPBbIX
TIeT CTaHOB/eHMA JavaScript, U no npapae roBops, HUKOrAA He CYLLECTBOBAIO BECKUX
NPUYMH NPUMEHATD UX.
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OnpeneneHHble onepauuy JavaScript BHINONHAIOT HeABHOe Mpeo6pasoBanue TH-
[10B ¥ BPEMEHaMM UCTIONb3YIOTCA ABHO B LelAXx npeo6pasosanus tunos. Ecau ox-
{yM OIIEPAHJIOM OIepaLuu + ABNAETCA CTPOKA, TOTAA APYToil onepaHf mpeobpasy-
eTcA B CTPOKY. YHapHas omepauus + npeoGpasyeT CBOJ omepaHji B YMClO. YHapHas
onepalusi ! mpeo6pasyer cBoji onepanp B 6yn€BCKOe 3HaY€HNE U UHBEPTUPYET €ro.
[NepeuncrnenHbie GaKThl NPUBOAAT K CNEAYIOIMM MANOMAM Npeo6pasoBaHNs TUIIOB,
KoTOpbl€ BBl MOI/IM BCTPEYaTh B KOJE:

x+"" // => String(x)
+x // => Number (x)
x-0 // => Number (x)
Hx // => Boolean(x): oBpaTuTe BHMMAaHMe Ha OBa CMMBOJA !

dopMaTHpoBaHue 1 pa3bop uMcen — PacNpOCTpaHEHHbIE 3afia4yM B KOMIIbIOTEp-
HbIX TIpOrpaMMax, B JavaScript MMeIOTCsA crienuanusmpoBaHHble QyHKLMM U METO-
Abl, KOTOpbIE NpeanaraioT 6oee TOYHBIA KOHTPONb HaJl Peo6pa3soBaHUAMM YKCeNl B
CTPOKM M CTPOK B YMCNIa.

Merop toString (), onpepenexHbI B Knacce Number, npuHUMaeT HeoOs13aTeNb-
Hblil apTYMEHT, Ifie 3alaeTCA OCHOBaHMEe CHCTeMbl CYMCTIEHUA IJIA peoOpa3oBaHus.
Ecnu Bbl He yKaXkeTe 3TOT apryMeHT, TO mpeo6pa3oBaHue GyfeT fieflaTbCs MO OCHO-
panmio 10. OaHaKo BBl MOXKETE TaKxKe NMpeo6pasoBHIBATb YMC/IA B APyrMe CUCTEMBI
cuncienns (C OCHOBaHMAMU MeXAY 2 u 36), HarIpuMep:

let n = 17;

let binary = "0b" + n.toString(2); // binary == "0b10001"
let octal = "Oo" + n.toString(8): // octal == "0021"

let hex = "0x" + n.toString(16); // hex == "0x11"

IIpu paboTe ¢ puHAHCOBHIMM MM HAYYHBIMM JAHHBIMM BaC MOXKET MHTEPECOBATh
npeo6pa3oBaHue YMceN CIOCO6aMM, KOTOpble NPEOCTAB/AIOT KOHTPONb HaJ, KOMM-
YeCTBOM AECATUYHBIX PaspANOB MM KOMMYECTBOM 3Ha4alux umudp B BbiBOAe, 1160
e BaM HY>KHO YIIpaB/ATb TeM, IPMMEHAECTCA /U 3KCNOHEHLalbHasA 3anuch. B Kknac-
ce Number omnpepienieHb! TP MeTOfA A/ Npeo6Gpa3oBaHMit YMUCEN B CTPOKM TaKOro
pona. Metop toFixed () mpeo6pasyeT YMC/IO B CTPOKY € YKa3aHHBIM KOMMYECTBOM
uudp nocne fecATMIHONM TOUKN. OH HMKOTAA He UCTIONb3YeT SKCIOHEHIIMA/IBHYIO 3a-
nuch. MeTop toExponential () mpeo6pasyeT YMCIO B CTPOKY, IPUMEHSAA 3KCIO-
HEHIMa/NIbHYIO 3aNUCh C OFHOI LudPoIt nepe AeCATUIHON TOYKOM M yKa3aHHBIM KO-
NnyecTBOM LGP Mocie AeCATUHHON TOYKM (3TO 3HAYMT, YTO KOMMYECTBO 3HAYAILMX
uudp Ha eguHuuy 6onbule 3aJaHHON BaMyM BenruunHbl). Meron toPrecision ()
npeo6pasyeT YMUCIO B CTPOKY C YKa3aHHBIM BaMy KOMMYECTBOM 3Havaumx uudp. On
UCTIONb3yeT SKCIIOHEHIIMANIBHYIO 3aIMCh, €C/IU KOIMYECTBO LU(p HEAOCTATOYHO Be-
JNUKO, YTOOBI MOMTHOCTBIO OTOGPa3UTD LieNyI0 YacTh 4ucna. Ob6parute BHUMAHNE, YTO
BCe TPy METOJla B 3aBUCUMOCTH OT CUTYaL[M} OKPYT/IAIOT XBOCTOBbIE LBl UK JO-
TIONHAIOT HYNAMM. B3rIsHMTe Ha crepyolMe MpuMepsI:

let n = 123456.789;

n.toFixed(0) // => "123457"
n.toFixed(2) // => "123456.79"
n.toFixed(5) // => "123456.78900"
n.toExponential (1) // =>"1.2e+5"
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n.toExponential (3) // => "1.235e+5"

n.toPrecision(4) // => "1.235e+5"
n.toPrecision(7) // => "123456.8"
n.toPrecision(10) // => "123456.7890"

B pgomonHeHMe K IOKa3aHHBIM 37ieCb MeTofaM (OpMaTMPOBAHMA YMCEN KIacc
Intl.NumberFormat ompepaenser 6onee yHUMBepCalbHbIA, MHTEPHALMOHATNU3N-
pOBaHHBI METO ¢dopmarupoBanua ymcen. 3a feranamu obpaulaitTech B NOApPas-
pen 11.7.1.

Ecnu Bbl nepefafute CTpoKy GyHKimum npeobpasosanusa Number (), TO OHa mo-
ABITaeTCA pa3obpaTh ee KaK LeIOYMCIIEHHDIA TMTepal AN IUTepal C MIaBaloLel
roukoit. laHHasg QYHKUMA paboTaeT TOMbKO C JIECATUYHBIMM LIe/ILIMM YUCTIAMU U
He JIOIyCKaeT Ha/JMYMA KOHEYHBIX CHMBOJIOB, KOTOpble He OTHOCATCA K JIUTepany.
®ynkuumu parselnt () u parseFloat () (aro rmo6anbHbie GyHKUMH, He METOABI
KaKoro-to Knacca) 6onee rubkue. parselnt () pasbupaer TONBKO Lie/lble YUCA, B
TO Bpems Kak parseFloat () — wpenble Yucna u yucna ¢ niaBawileir Toukoit. Ecnan
cTpoka HaumuHaercs ¢ 0x wim 0X, To parseInt () MHTepNpeTUPYET ee Kak IIeCTHaj-
natepuynoe 4yucno. O6a merona, parselnt () u parseFloat (), npomyckawT Ha-
qa/ibHble POGeNbHbIE CMMBOIBI, Pa36UPAIOT CTONBKO YMC/IOBBIX CUMBOJIOB, CKO/TBKO
MOTYT, ¥ MTHOPMPYIOT BC€, YTO HaXOAMTCA 3a HuMM. Ec/tu mepBbiii HempoO6enbHblit
CHMBOJ He ABJIAETCA YaCTbIO JOMYCTMMOrO YMC/IOBOrO IUTEpasa, TOrAa OHU BO3Bpa-
maoT NaN:

parselnt ("3 blind mice") //=>3

parseFloat (" 3.14 meters") // => 3.14

parselnt ("-12.34") // => =12

parselnt ("OxFF") // => 255

parselnt ("Oxff") // => 255

parselnt ("-0XFF") // => =255

parseFloat (".1") // => 0.1

parselnt("0.1") // =>0

parseInt(".1") // => NaN: uejmle uMcjia He MOTYT HAauMHATLCSA
// C CMMBOJIA TOYKM

parseFloat ("$72.47") // => NaN: uucria He MOT'YT HauMHATbCA
// C cuMBOJIa HoJuiapa

Dynkuma parselnt () npuMHMMaeT Heo6A3aTENbHDI BTOPOI apryMeHT, yKa-
3bIBAIOLMI OCHOBaHME CUCTEMbl CUMCIEHMA YMC/IA, KOTOpOEe IOMIEeXUT pasbopy.
HonycruMble 3HaYeHNs HaXOAATCA MexAay 2 u 36. Bor npumeps::

parseInt ("11", 2) // =>3: (1*2 + 1)
parseInt ("ff", 16) // => 255: (15*16 + 15)
parselnt("zz", 36) // =>1295: (35*36 + 35)
parselInt ("077", 8) // =>63: (7*8 + 7)
parselInt ("077", 10) // =>T77: (7*10 + 7)

3.9.3. NpeobGpasoBaHua 06HLEKTOB B 31eMEHTapHble 3HaYeHUs!

B npepwecTpyommx pasgenax 6510 IOKa3aHO, KaK BHO Mpeo6pasoBbIBaTh 3Ha-
YeHMA OJHOrO TUIIA B JPYroil, 1 OOBACHANNCH HesIBHblEe NMpeoOpasOBaHUA 3Haye-
HU/ U3 OJHOTO 3/IEMEHTAPHOrO TUIA B [PYrOil S/IeMEHTApHBIN TUII, BBINIONHsAEMbIE
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]avaSCfiPt~ B sToM paspenie pacKpbIBalOTCSA CIOXKHbIe NpaBu/Ia, KOoTopblie JavaScript
npuMeHseT LA npeo6pa3oBaHusa 06bEKTOB B d7ieMeHTapHble 3HadeHua. O6cyxaeHne
MOKeET TIOKA3aThCA JUIMHHBIM M HEACHBIM, TAK YTO €CNM Bbl BIEPBhIE YMTaeTe I71ABY,
rOTZid CME/I0 MOXeTe NePeXOinTh Cpasy K paspeny 3.10.

OpHa U3 PUYMH CNIOXHOCTH peo6pasoBaHuil 06bEKTOB B 37IEMEHTApHbIE 3HaYe-
JusA CBA3aHA C TEM, YTO HEKOTOpbIe TUNbI OOBEKTOB MMEIOT HECKONLKO 3EMEHTap-
upix npeAcTabnenuit. CkaxeM, O6bEKTbI JAT MOTYT GbITb NPEACTaBAEHbl KaK CTPOKM
WM KaK YMCTIOBble OTMETKYM BpeMeHM. B cneunduxanuu JavaScript onpenenens Tpu

q)yﬂnaMeHTalleblx aJIrOpUTMa 1A npeo6paaoBaHMa 06beKTOB B 9/1IEMEHTapHbIE 3HA-
yeHuA.

prefer-string
ItoT a/ITOPUTM BO3BpALLAET 3JIEMEHTApHOE 3Ha4Y€HMe, OTAABasA IIPERIIOYTEHUE
CTPOKe, €C/IN TaKoe npeo6pa305a}me BO3MOXXHO.

prefer-number

OTOT a/irOPUTM BO3BpAILAET dNIEMEHTApPHOE 3HaY€HMe, OT/aBas MpeAnoYTeHue
4KCITy, €C/IU TaKoe NpeobpasoBaHMe BO3MOXHO.

no-preference

DTOT aITOPUTM He OTAAET HUMKAKMUX NMPEANOYTEHUI OTHOCUTENBHO TOTO, KaKOii
THII 3/IeMEHTAPHOTO 3HAYEeHUA XKeJlaTe/leH, ¥ KIacChl MOTYT ONpeRenarh cobCT-
BeHHBIe Npeo6pasoBaHuA. Bce BcTpoeHHble THIIBI JavaScript, uckimiodas Date,
peanu3yioT JaHHBIN aITOPUTM Kak prefer-number. Knacc Date peanusyer ero
Kak prefer-string. )
Peanusanums mepeuncieHHBIX aJITOPUTMOB NMpeoOpa3oBaHysA OO6BEKTOB B INEeMeH-
TapHble 3HaueHNns o6bACHAETCA B KOHIe pasfiena. Ho cHava/la HY)XHO BBIACHUTD, KaK
TaKMe arOpMTMbl MCIIONB3YIOTCA B JavaScript.

NpeobpasoBaHus 061LeKTOB B GyneBckue 3HaueHUs

IIpeo6pasoBanus 06beKTOB B GyneBCKMe 3HaYEHMS TPUBMAIbHBI: BCe OOBEKTHI
npeo6pasyiorcs B true. O6paTure BHMMaHMe, YTO TaKoe npeobpasoBanue He Tpedy-
€T UCIIO/Ib30BAaHUSA ONMMCAHHBIX BBIILIE A/ITOPUTMOB AJIA NMpeo6pa3oBaHUA 06BHEKTOB B
3MleMEHTapHbIe 3HAY€HNUA, ¥ OHO GYKBa/IbHO NPUMEHAETCA KO 6cem 06beKTaM, BKITIO-
Yasi mycTble MacCCMBBI M Jjaxke 00beKTHI-000/104ky new Boolean (false).

Mpeo6pasosaHus 06beKTOB B CTPOKOBbIE 3HAUCHUA

Korna 061pexT Hy>xHO npeo6pasoBaTh B CTPOKY, MHTeprpeTaTop JavaScript cHava-
7Ma npeo6pasyeT ero B s/l€EMEHTApHOE 3Ha4Y€HMe, MCTIONb3Ys ANTOPUTM prefer-string, a
3aTeM npu Heo6XOAMMOCTH NpeoGpasyeT pe3yNbTUpYyIOlliee NIEMEHTAPHOE 3HAYEeHMe
B CTpOKYy, cnefysa npaBuaaM U3 tabn. 3.2.

ITpeo6pasoBanne Takoro BuAa MPOMCXORUT, HAIIpUMep, B Clly4ae nepefaun o6b-
€KTa BCTPOEHHOI (YHKIMM, KOTOpPas OXMJAaeT CTPOKOBBI/ apryMeHT, IIPM BBI3OBe
String () B kauyecTBe QyHKUMM TPeOGPa3OBaHMs M B CUTYaLMM, KOTAA O6bEKTHI UH-
TePHONMPYIOTCA BHYTPD 1Aa6NOHHBIX MTepanoB (CM. moapasaen 3.3.4).
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npeoﬁpasosauml 061beKTOB B 4YUCNOBbIE 3HAYEHUA

Koraa 06beKT HYXXHO Ipeo6pa3oBaTh B YMC/IO, MHTepNpeTaTOp JavaScript cHayama
npeo6pasyeT ero B 3/EMEHTAapHOE 3HA4YEHME, UCIIONb3Ys aNTOPUTM prefer-number, a
3aTeM Npy HEOGXOAMMOCTU npeobpasyeT pesynbTUpYIOlee 7IEMEHTapHOEe 3HaYeHMe
B UMCIIO, CIeAys MpaBuiaM u3 Tabm. 3.2.

ITono6HbIM 06pa3oM NpeobpasyloT 06beKThl B UMCNAa BCTPOEHHbIE PYHKIIMU U
MmeTonbl JavaScript, OXXupaoLme YMC/IOBbIE apTYMEHTH], a TaK>Ke 60NbLUIMHCTBO Olle-
paumit JavaScript (c OnucaHHBIMM HIDKe MCKTIOYEHUAMM), KOTOpbIE OXXUAAIOT YMCTIO-
Bbi€ OTIEPaHbI.

Npeo6pa3oBaxus B onepauusax oco6oro cnyyas

Onepauuy Noapo6HO paccMaTpUBalOTCA B rnaBe 4. 31ecb Mbl OODACHUM Omnepa-
1My 0co6oro cnyyas, KOTOpble He MCIO/Nb3YIOT ONMCaHHbIe paHee 6a3oBbie peobpa-
30BaHMsA OOBEKTOB B CTPOKM ¥ YMCIIA.

Onepauus + B JavaScript BbIIOMHAET CIOXKEHME YMCEN M KOHKATEHAIMIO CTPOK.
Ecnu n1060it 13 ee onepaH/iOB OKa3biBaeTCA 0OBEKTOM, TO MHTepNperaTop JavaScript
npeo6pasyeT ero B 3MeMEHTapHOE 3HaY€HMe C IPMMEHEHNEM aNiTOPUTMa no-preference.
ITocne nony4yeHns ABYX dMeMEHTapHbIX 3HaUYeHMIt NPOBepAIOTCA MX THnbl. Ecin oguu
M3 apTyMEHTOB AB/IAETCA CTPOKOIA, TOrZIa pyroit mpeobpasyeTca B CTPOKY U BBINOJ-
HsAETCA KOHKaTeHaLus CTPOK. VHaye o6a apryMeHTa npeo6pasyioTcs B YMC/Ia M CK/a-
ABIBAIOTCA.

Omnepanun == 1 !|= NpOBePAIOT Ha NpEIMET PaBEHCTBA U HEpaBEHCTBAa CBOGOJ-
HBIM CIIOCOGOM, KOTOpHI fomyckaeT mpeobpasoBanue Tinos. Ecnu ogun onepaup
npeacTaBiAeT co6oit 06bEKT, a APYroit — 3MeMeHTapHOe 3HauyeHue, TOrAa 3T ole-
pauum npeo6pasyioT o6bEKT B /IeMEHTapHOe 3HaYeHMe, MCHOb3yA alrOPUTM Mo-
preference, 1 3aTeM CpaBHMBAIOT [{Ba 3/IEMEHTapPHbIX 3HAYEHUS.

HakoHel, onepauuy oTHoweHus <, <=, > U >= CPaBHUBAIOT MOPAMOK CBOMX OIle-
PaHMIOB M MOTYT NPUMMEHATBHCA A/IA CPaBHEHMA KaK 4YMCell, TaK U cTpoK. Ecin moboii
U3 OTepaHMIOB AB/NAETCA O6BEKTOM, TO OH Npeobpa3yeTca B 3/eMEHTapHOe 3HaueHMe
C MCTIONb3OBaHMEM aNropuTMa prefer-number. Tem He MeHee, oOpaTuTe BHUMaHME,
4TO B OTNMYME OT NMpeobpa3oBaHMA O6BHEKTOB B YMCNIA 3/IeMEHTapHbIe 3HaYeHUs,
BO3BpalleHHble Mpeo6pasoBaHueM prefer-number, BNOCNEACTBUM He NpeobpasyloTCcA
B YMCIIa.

OtMmerum, YTO 4MCNIOBOE MpeAcTaBleHMe 00beKTOB Date mopmepxkmuBaeT oc-
MDIC/IEHHOE CpaBHEHMe C NMOMOILBI0 < U >, HO CTPOKOBOE IIPEACTaB/eHUEe — HeT.
Anroputm no-preference npeo6pasyer o6bekTbl Date B CTPOKHM, IOITOMY TOT (aKT,
4TO MHTepnpeTarop JavaScript mpuMeHseT [/Id yKasaHHbIX OMNepaLMil aJrOpUTM
prefer-number, o3Ha4aeT BO3MOXHOCTb MX MCIIONb3OBAHUA IS CPaBHEHMUs MOPAAKA
HIByX 06bekTOB Date.

MeToabl tostring () U valueOf ()

Bce 06bexTh! HacnenyoT B2 MeTOAA MPeoOpPa3OBaHMsA, KOTOPhIE MPUMEHSIOTCA
Npeo6pasoBaHMAMM OGBEKTOB B 3/EMEHTApHbIE 3HAYEHUSA, M MPEXAe YeM MOXKHO
6yner 06bACHATD anropuTMsl npeobpasoBauus prefer-string, prefer-number u no-
preference, Hy>XHO B3I/IAHYTb Ha 3TH Ba METOAA.
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IlepBbIM MeTOROM sABNseTcA toString (), 3ajaya KOTOPOro — BO3BPATUTD CTPO-
KoBO€ TIPEACTaBIIeHNe ob6bekTa. CraHAapTHBI MeTOA toString () Bo3BpalaeT He
oc0o00 MHTEPECHOE 3HAUeHHUe (XOTA MBI COYTEM €ro No/e3HbIM B Nofpasfene 14.4.3):

({x: 1, y: 2}).toString() // => "[object Object]"

MHorue KJacchl onpefensior 6onee crenuduyHbie Bepcuy MeToAa toString ().
CxaxeM, MeToA toString () kmacca Array npeo6pasyeT KaXk/blil 3/1EMEHT MacCuBa
p CTPOKY M OODbeNMHsAET pe3yIbTUPYIOILMe CTPOKM BMECTe, Pasfenss X 3anATbIMM.
Metop toString() kmacca Function npeo6GpasyeT onpegenseMsle M0OIb30BaTe-
neM QYHKLMM B CTPOKM MCXOAHOro Kofa JavaScript. Knacc Date omnpegpenser merop
toString (), KOTOpBHIt BO3BpalljaeT NPUIOAHYIO JUIA YTEHUA dYenoBekoM (1 mopaza-
jourylocsi pasbopy uHTepnperaropoMm JavaScript) cTpoky c satoit u BpemeHeMm. Knacc
RegExp onpepensier MeTop toString(), npeo6pasymoumit 06bekT RegEXp B CTpo-
Ky, KOTOpas BBIIIAAUT nopo6HO nmuTepany RegEXp:

[1,2,3].toString() // =>"1,2,3"

(function(x) { f(x); }).toString() // => "function(x) { £(x); }"
/\d+/g.toString() /7 =>"/\\d+/g"

let d = new Date(2020,0,1);

d.toString() //=>"Wed Jan 01 2020 00:00:00 GMT-0800

// (Pacific Standard Time)"

Ipyras ¢yHkums npeobpasoBaHuA 06beKTOB HasbiBaeTca valueOf (). 3amaya
3TOrO METOJa ONpefiefieHa MeHee YeTKO: NPENNoNaraeTcs, YTo OH JO/KEH mpeob-
pasoBBIBAaTb OGBEKT B 3/IEMEHTApHOE 3HAYeHMe, KOTOpOe NPENCTABIAET OODBEKT,
€ClIM TaKoe 3/IEMEHTapHOe 3HauyeHue CymecTByeT. OOBeKThl ABMAIOTCA COCTaBHBI-
MM 3HaYeHMAMH, IpUYeM GONBLIMHCTBO OGBEKTOB Ha CAMOM fie/le He MOTYT ObITb
NpeACTaBleHbl €AVHCTBEHHBIM 3/IEMEHTApHBIM 3HaY€HMEM, 2 IOTOMY CTaHJAPTHHIN
Meron valueOf () BosBpamjaeT caM OOBEKT BMECTO INIEMEHTAPHOrO 3HAYEHMA.
Knaccoi-o60nouky, Takmue kak String, Number u Boolean, ompefensaioT METOAbI
valueOf (), xkoTopble MPOCTO BO3BPAlAIOT COfiepXKallieecss BHYTPM 3/IeMEHTapHOe
3Havyenme. MaccuBbl, GYHKUMM M perynApHble BbIpaKeHMA HacNeAylT CTaHAapT-
HbIi MeTOfI. Bb13oB valueOf () AiA 3K3eMIUIAPOB YIIOMAHYTHIX TUIIOB BO3BpalljaeT
cam 061bexT. Kiacc Date onpepensier MeTos valueOf (), BO3BpaILaloILMif ATy B €€
BHYTpPEHHEM MNpENCTaBIeHU — KOMUYECTBO MUIUIMCEKYH]I, MPOIIEAUINX C MOMEHTa
1 anBaps 1970 ropa:

let d = new Date (2010, 0, 1); //1 sauBapa 2010 roga (TMXOOKEaHCKOE BpeMA)
d.valueOf () // => 1262332800000

A’“’OPHTMN npeoGpasoBaHMn obvekToB B 3NIeMeHTapHbleé 3Ha4YeHuUA

Hocne o6cysxpenns Meropos toString () u valueOf () Temepb MBI MOXeM Cxe-
MaTUYHO O6BACHUTD, KaK paGoTalOT TpM anropuT™Ma npeobpasoBaHuA OGBEKTOB B
SneMeHTapHbIe 3HaYeHNUA (MONMHble AeTanu GYAyT npuBefieHb B MoApasfene 14.4.7).

® Anroputm prefer-string cHayana mcnbiTeiBaeT MeTof toString (). Ecim oH
onpeje/ieH M BO3BpalljaeT 37IeMEHTapHOe 3HaueHMe, TOTfla MHTEPNpPETATOP
JavaScript ucnonp3yer aTo aneMeHTapHOe 3HaueHMe (Haxke KOIAa OHO OTIMYHO
ot crpoku!). Ecniu toString () He cyuecTByeT wWiM BO3BpalLiaeT OGBEKT, TO
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MHTEPIIPETATOP JavaScript ucneiTeiBaeT MeTon valueOf (). Ecim oH onpene-
JieH ¥ BO3BpalllaeT 3/IEMEHTapHOE 3Ha4Y€HMeE, TOrja UHTEPNpETATOp JavaScript
MCIIONB3YeT 3TO 3HaYeHue. Vnave npeobpa3oBaHyue TEPIIAT HEYAAYy C Bbifadei
oummb6xyu Tuna (TypeError).

e Anroputm prefer-number pa6oraer ananormuHo anroputmy prefer-string, Ho
nepBbIM MCIIBIThIBaeTcsA valueOf (), a BTopbiM — toString ().

e AnroputM no-preference saBuCHT OT Kacca mpeo6pasyemoro obbekra. Ecin
06DbeKT OTHOCHTCA K Kilaccy Date, Torga MHTepnperaTop JavaScript nmpume-
Haet anroput™ prefer-string. Jina mo6oro gpyroro o6bekra MHTEPNPETATOp
JavaScript ucnonesyer anropurm prefer-number.

OnucaHHbIe 3[eCh PaBU/Ia CNIpaBef/IMBLI I BCEX BCTPOEHHBIX TUIOB JavaScript
Y 110 YMOMYaHMIO MPUHMMAIOTCA A MOGBIX K/IaCCOB, KOTOPbIE BBl OMpeAenseTe ca-
MocToaTenbHO. B noppasaene 14.4.7 6yfet 0ObACHEHO, KaK ONpefeniTh COOCTBEHHbIe
anropuTMbl Ipeo6pasoBaHmA 0GLEKTOB B 3/IeMEHTapHbIE 3SHAYEHMA JUIA CO3[1aBaEMbIX
BaMM K/IacCOB.

B 3aBepileHMe AAHHOM TEMBI NOE3HO OTMETHUTD, YTO JI€TaNN NpeobpasoBaHmus
prefer-number O6BACHAIOT, IOYEMY MYCTble MacCHBbI NpeobpasyioTcsa B uncno 0 u
OJIHO9/IEMEHTHBIE MaCCHBBI TaKXe MOTYT ObITb Mpeo6pa3oBaHbl B YMC/A:

Number ([]) // => 0: HEeOXMOAHHO!
Number ( [99]) // => 99: npaBna?

Ilpeo6pa3oBaHue 06bEKTOB B YMC/IAa CHayala npeobpasyeT o6beKT B 3neMeHTap-
HOe 3HayeHMue C NpUMEHEHMeM aNropuTMa prefer-number, nocne yero npeobpasyer
pe3ynbTUpYIOlliee dNIeMEHTapHOE SHAY€HME B YMC/IO. AITOPUTM prefer-number nepBbIM
ucnoIThiBaeT valueOf () u saTem BosBpamaerca Kk toString (). Ho xmacc Array
Hac/leAyeT CTaHAapTHbIN MeToA valueOf (), KOTOpbII He BO3BpalllaeT 3/IeMEHTAp-
Hoe 3HavyeHue. TakuM 06pa3oM, Korjia Mbl NbITaeMCA Mpeo6pa3oBaTh MaCCUB B YHUCIIO,
TO B MTOTre MONy4YaeM BbI30B MeToAa toString () Maccusa. Ilycroit Maccus npeo6-
pasyeTcs B myCTyI0 CTPOKY, a IIyCTas CTpOKa mpeobpasyerca B uncino 0. Maccus ¢
€AMHCTBEHHBIM 3/IEMEHTOM IIpeobpasyeTcs B Ty )K€ CTPOKY, YTO M 3TOT ORMH 3Jie-
MeHT. Ecin MaccuB copiep>KUT eMHCTBEHHOE YKCIIO, TO OHO Npeobpa3yeTcs B CTPOKY
U 3aTeM 06paTHO B 4MCnoO.

3.10. O6bsBNEeHMe ¥ NpUcBanBaHMe NepeMeHHbIX

OpnHoit u3 Hanbonee QyHmaMeHTaIbHBIX METOAMK B MPOrPaMMUPOBAHNM SBNAET-
CA MCMONb30BaHUE UMEH — MM udeHmuduxamopos — [ NPEACTaBAEHUs 3HaYe-
Huit. IIpuBsAsSKa MMeHM K 3HAYEHMIO JaeT HaM CIOCO6 CCHUIKM Ha 3TO 3HAYeHMe U ero
NpuMeHeHNMe B NporpaMMax, KOTopblie Mbl nuieM. ITocTynas Tak, Mbl OOBIYHO TOBO-
PUM, YTO NpUCBauBaeM 3HauYeHMe nepemennoli. TepMuH “nepeMeHHas” NOApasyMeBa-
€T BO3MOXXHOCTb NPUCBaMBAHMA HOBBIX 3HAYEHUIT: YTO 3HaYEHUE, aCCOLMUPOBAHHOE
C MEPEMEHHOM, MOXKET BapbUPOBATbCA B XOfie BHINOAHEHMUA mporpammbl. Ecnmu Mbl
NIpMCBaMBaHMEM 3Ha4Ye€HUE MMEHM Ha NOCTOAHHONM OCHOBE, TOrAa Takoe umsa 6GyaeT
Ha3bIBaTbCA KOHCMAHmMOti, a He TIePEMEHHOIA.
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[Ipexne 4eM MepeMeHHYI0 MM KOHCTaHTY MOXHO GyAeT MCIONb30BATh B IpO-
rpaMMe JavaScript, ee Heob6xopuMo 06va6ums. B ES6 n nocnenyromux Bepcusax o6b-
gpIeHME AENAETCA C TOMOIIBIO K/IOYEBBIX CNIOB let M const, Kak 06bACHAETCA
anxe. Jlo Boixoaa ES6 nepemenHsie 0GBABAANMCH IOCPEACTBOM Var, 4TO B GoMbLuIei:
cTeneHy OTIMYAETCS M PACCMATPUBAETCA MO3XKe B pasfiene.

3.10.1. O6GbABNEHUE C NOMOLLbIO let U const

B coBpemenHOM JavaScript (ES6 u nocnenyiomue Bepcun) nepeMeHHble 06bABNA-
joTCA € MIOMOIBIO K/TI0YEBOro cloBa let, Hanpumep:

let i;
let sum;

B ogHOM onepaTope let MOXHO TakxKe 00BABNATD Cpa3y HeCKOJIBKO IepeMEHHbIX:
let i, sum;

XOPOIH&H IIpaKTHKa NporpaMMMUpOBaHuA NpEAYCMAaTPUBAE€T NIpUCBaUBaHUE Ha-
yaJIbHbIX 3HaYEeHUM IIEPEMEHHBIX NIPU UX OGBHBHCHMM, KOrjga 3ToO BO3MOXXHO:

let message = "hello";

leti=0, j=0, k=0;

let x =2, y = x*%x; // B MHMUManIM3aTOpax MOXHO MCIIOJIb30BaTh
// paHee OOBLSBIJICHHHE NEPEMEHHHE

Ecnu BB He yKa)keTe Haya/lbHOe 3Ha4YeHMe JIA NepeMeHHO B oneparope let, To
nepeMeHHasa 06bABUTCA, HO ee 3HaueHueM 6yner undefined, moka rae-To B Kofie He
NPOM3ONJIET NIPUCBaNBaHMeE €if 3HAYEHUA.

YTo6b1 O6BABUTD KOHCTAHTY, a He NEPEMEHHYIO0, IPUMEHsANTe const BMecTo let.
KnoueBoe cnoBo const moxoxe Ha let, HO BbI 06A3aHBI MHULIMAIM3UPOBATh KOHC-
TaHTy npy ee OObABIEHNM:

const HO = 74; // TlocrosiHHasa Xab6bmna ((xm/c)/Mnk)
const C = 299792.458; // CxkopocTek cBeTa B BakyyMe (kM/cC)
const AU = 1.496E8; // AcTpoHOMMYECKas eIMHMLA: PACCTOSHME

// mo ComHua (kM)

Kak cnepyer us HasBaHMA, 3HaUeHUA KOHCTAHT M3MEHATbCA HE MOXET M nobas
TONBITKAa M3MEHEHNUA NPUBOAUT K reHepanuu ommbku TypeError.

O6wenpunsaroe (HO He yHUBepcalbHOE) COMIALeHMe PefyCMAaTPUBaET 06 bABIE-
HIE KOHCTAHT C MCTONb30BAHMEM MMEH, COfiepXAlMX BCe NMPONMCHBIE GYKBbI, HaNo-
Ro6ue HO mau HTTP_NOT_FOUND, KaK croco6 uX pasiyudeHus OT epeMEeHHBIX.

Koraa ucnonbsoBatb const?

Cy1ecTByIoT iBa NOAX0/a K MPUMEHEHMIO KITIOYEBOTO C/IOBa const. ITepBriit
MIOMIXOfI 3aK/I0YAETCH B TOM, YTOOBI MCIIO/IB30BaTh CONSt TONBKO 1A PyH-
2 JaMEHTAa/NIbHO HEM3MEHSEMbIX 3HaYyeHMI, TaKUX KaK TOKasaHHbIe BBILIE
(dusnyeckmne NocTosHHbIE, HOMEPa BepCMil MporpaMm uiu GaiToBbie Moc-
NIENOBaTEMbHOCTH, UAeHTUNLMPYIolye daitoBbie THIBL. BTopoit moaxon
¢opManbHO ycTaHaB/IMBAET, YTO MHOTHME TaK Ha3bIBa€MbIe NlepeMEHHbIE B
IporpaMMe Ha CaMoM Jiejle HUKOTIT]a He M3MEHAIOTCA B XOJi€ €€ BbINO/THEHMUA.
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HPM TaKOM IOAXOnE MbI o6baBnAEeM Bce C MOMOIIbIO const U 3aTeM, €C/In
o6napy>l<unaeM, 4YTO B JEeNCTBUTE/IBHOCTM XOTUM IIO3BOJIMTh 3HAYEHMIO
MEHATHCA, TO NEPEKIIoYaeM o6bsaBIeHNe Ha let. 3TOT nogxon rnmoMoraert
u3bexarp oMO0K, UCKITIOUas cnyqaffmble M3MEHEHUs TIIEpEMEHHBIX, KOTO-
pbie He BXOAM/IN B HAlIM HAMEPEHNA.

IIpy OBHOM MOAXOAE Mbl MPMMEHAEM CONSt TONMbKO A/ 3HAYEHMIA, KOTO-
pole He JonxHyl n3MeHATbes. [Ipy apyrom nopxone Mbl UCTIONb3yeM const
s mo6oro 3HaYeHus, KOTopoe He 6yfieT MSMEHATbCA. B cBoeM Kkopie 5 OT-
Aalo TMpeAnoYTEHNE EPBOMY MOAXOAY.

B rmaBe 5 peup moiper 06 omeparopax umknoB for, for/in u for/of B
JavaScript. Kaxxablit 13 yKasaHHbIX LIMK/IOB BK/IIOYaeT NepeMEHHYIO LMK/a, KOTO-
pas nony4yaeT HOBOe 3HaueHye, MPUCBaMBaeMoe €/l Ha KaX/[0/ MTepauuyu UMKIa,
JavaScript no3BonsAeT HaM OODBABNATL MIEPEMEHHYIO IIMK/A KaK YaCTh CUHTaKCHCA Ca-
MOTO LMKAA, U 3TO ellie OAMH PacnpOoCTPaHEeHHbIN cnocob npuMeHeHus let:

for(let i = 0, len = data.length; i < len; i++) console.log(data[il);

for (let datum of data) console.log(datum);

for (let property in object) console.log(property);

MosKeT NOKa3aTbCA YAUBUTENbHBIM, HO NPK OOBABNIEHMM “TIEpeMEHHBIX” IIMKIIOB
for/in un for/of momyckKaeTcs MCNONb30BaTh TaK)Ke M const, ecyn B Tele LUKIA
MM He MIPUCBaMBaeTCAd HOBOe 3HayeHye. B TakoM cimydae o6bABIeHMe const MpocTo
FOBOPUT O TOM, 4YTO 3HaYyeHMe GyfieT KOHCTAHTOM B Te4eHye OFHOM UTepaIMM LIMK/IA:

for (const datum of data) console.log(datum) ;
for (const property in object) console.log (property):

O6nacrb BUAMMOCTH nepemMeHHbIX U KOHCTAHT

Obnacmv eudumocmu NepeMeHHO NpeAcTaBnseT co6oit YacTb MCXOAHOTO KOAa
NpOrpaMMsl, B KOTOPOJ epeMeHHas onpexeneHa. [lepeMeHHble 1 KOHCTAHTHI, OObAB-
JIeHHbIE C OMOIBI0 let u const, uMeIT 6n04ynyt0 obaacme eudumocmu. JpyrumMu
C/I0BaMM, OHM OTpefieNieHbl TONbKO BHYTpU 6/10Ka KOAa, B KOTOPOM HaXOAATCA Orle-
parop let uan const. Onpenenenns knacco u pyHkumit JavaScript apnsaiorcs 6mo-
KaMM, paBHO Kak ¥ Te/la oneparoposB if/else, uukaos while, for u 1.a. Ipy6o
TOBODsl, €C/IM TepeMeHHasA MIN KOHCTaHTa OOBABNAETCA BHYTPU Habopa GUIypHbIX
CKO6OK, TO 3Tu urypHbie cko6Ku OrpaHMYMBaIOT 06/1aCTh KOJa, Iie MepeMeHHasn
WIN KOHCTaHTa onpefieneHa (XOTA, KOHEYHO )K€, Helb3sA CChIIAThCA Ha INepeMeH-
HYIO M/ KOHCTaHTY U3 CTPOK KOJia, KOTODbI/1 BHINOIHAETCA [0 onepartopa let mmu
const, o6bABNAIOLIEr0 MEPEMEHHYIO MM KOHCTaHTY). [lepeMeHHble M KOHCTaHTHI,
06 bABNEeHHbIE KaK YacTb ukaa for, for/in unm for/of, uMeloT B KauyecTBe 00-
NaCTU BUAMMOCTHM TENO LMK, Jaxke ectu (POpPMabHO OHM MOABIAIOTCA 32 paMKaMy
durypHsix cko6ox.

Korna o6baBnenmne HaxoanTcsa Ha BepXxHeM YPOBHe, 3a mpeAenamMu Mo6bix 6/10K0B
KOfia, Mbl TOBOPUM, YTO OHO NPEACTABNACT 2/100a/1bHY10 TIEPEMEHHYIO MIX KOHCTAHTY
" uMeeT rnobanbHyio o6macts Buaumoctu. B Node u B Mopynsax JavaScript cropo-
Hbl K/IveHTa (cM. rnaBy 10) o6macTbio BUAMMOCTH I06a/IbHONM TNIepeMEHHOI BNAET-
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¢ (aitn, B KOTOPOM OHa OMpefieNieHa. OpHako B TpagMLIMOHHOM JavaScript cTOpOHBI
KAMEHTa obnacTbio BUAMMOCTM rnobanbHol nepemeHHoit 6yner HTML-gokyMeHT,
r7ie OHa OTpeNieNeHa. To ecTb, eciu B OHOM 3JIeMeHTe <script> 06'bleJIﬂeTCﬂ rno-
GanbHasA MEPEMEHHAsA MM KOHCTAHTa, TO OHAa CYMTAETCA ONpeJleNeHHON! BO BCeX alle-
MeHTaX <SCript> B JaHHOM [OKyMeHTe (unu, Bo BCAKOM ClTy4ae, BO BCEX CLieHapH-
AX, KOTOpbI€ BBINONHAIOTCA MOCTE BbIIONIHEHUA onepaTopa let umm const).

MosTopHOe obvABNEeHNe

TIpuMeHeHMe OFHOTO ¥ TOTO JKe MMeHK B 6ornee yeM ofiHOM o6bABNeHUM let umm
const BHYTPM Toit e 06/1acTM BUAMMOCTH SABIAETCA CMHTAKCU4eCKO# oumubKoi.
O6DbABNATH HOBYIO TIEPEMEHHYIO C TeM >Ke MMEHEM BO BJIO)KEHHOI obnacTu BUAu-
MOCTH paspellleHO (HO Ha MpaKTHKe Jy4llie TaK He MOCTYMaTh):

const x = 1; // OBBABUTE X KaK INIOOAJNBLHYIO KOHCTAHTY
if (x ===1) {
let x = 2; // BHyTpM GJIoKa X MOXET CCHUIATLCS Ha IPYyroe 3HaueHue

console.log(x); // BuBomurcs 2

console.log(x); // BeBOOIMTCS 1: MEl CHOBA BEPHYJIMChH
// B rnoBanbHy0 06JIaCTh BUIOVMOCTH
let x = 3; // OIMBKA! CyHTakcuyeckas ommMOKa NPy NOMETKE

// NOBTOPHOT'O OGBSBIICHUS X

O6vaBneHne U TUNLbI

Ecnu BbI NPUBBIKIM K CTaTUYECKM TUNM3MPOBAHHBIM A3bIKaM, TakuM kak C wam
Java, To MOXXeTe MOAYMaTb, YTO OCHOBHAA Lieib OObABNEHMA MIEPEMEHHON 3aK/TI0Ya-
€TcA B YKa3aHMM THUIIa 3HaY€HMIi, KOTOpble MOTYT eif mpucBamBaTbca. Ho, kak BbI
BUZieNN, C 0ObABIEHNAMM NEePEMEHHbIX JavaScript HMKaKue TUIMBI HE aCCOLMMPOBa-
Hbi’, [TepemenHas JavaScript MOXeT XpaHuTb 3HadeHMe mo6oro Tuna. Hanpumep, B
JavaScript coBepiieHHO 3aKOHHO (HO OGBIYHO CYMTAETCA MIOXMM CTHIEM MPOrpaM-
MUpOBaHMA) NPUCBOUTb NEPEMEHHOI YMCIIO, a TI03)XKE CTPOKY:

let i =10;

i="ten";

3.10.2. O6bsBneHUe NepeMeHHbIX ¢ MOMOLLbIO var

B Bepcusx JavaScript, npeawectsyoumx ES6, eguHCTBEHHDII CIIOCO6 06bABIEHUA
NepeMeHHOIt NpefycMaTpMBaJ MCIONb30OBaHME K/IIOYEBOrO C/I0BAa Var, a 00bABIATDh
KOHCTaHTHI 6b1710 BOOGILe HeBO3MOXKHO. CHMHTAKCHC Var MOXOX Ha CMHTaKcHC let:

var x;

var data = [], count = data.length;

for(var i = 0; i < count; i++) console.log(data[i]);

2 . .
Cymecrsyior pacumpennus JavaScript Bpone TypeScript u Flow (cM. pasgen 17.8), KoTopele
TIO3BONAIOT YKAa3BIBaTh TUIBI KaK YaCTb OOBAB/IEHMIT IepeMEHHBIX TTOCPEACTBOM CMHTaKcHca
Bupa let x: number = 0;.
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Xotsa var u let nMmerT OIUHAKOBBI CUMHTAKCHUC, CYmECTBYIOT Ba)XHbI€ OT/ININA

B TOM, KaK OHM paboTaIoT.

e IlepemeHHble, O6BABNEHHbIE C TOMOLIBIO Var, He UMEIOT 6/104HOM 06macTH Bu-

AMMOCTH. BaaMeH 06/1aCTh BMAMMOCTY TaKMX IIePEMEHHBIX PacnpOCTPaHAETCs
Ha TeNO COfepiKalleil GYHKIMM HE3aBMCHMO OT TOTO, HaCKOJIBKO ITy6OKO Mx
06bABNIEHNSA BIOXKEHBI BHYTPb 3TOi QyHKIMM.

Ecnu Bbl IpUMeHAeTe var BHe Tena GyHKuMm, To o6pABNAETCA IM06anbHaA Ne-
pemeHHas. Ho rno6anbHrie nepemMeHHble, OObABNEHHDbIE IOCPENCTBOM Var, OT-
JIMYAIOTCA OT I7I06aNbHBIX EpEeMEHHBIX, OObAB/IEHHBIX C UCNIONb30BaHMEM let,
OJIHMM BaXKHbIM acneKToM. [lo6anbHble epeMeHHble, O6bABIEHHbIE C TIOMO-
[bI0 VAT, pealusyloTCA B BUfie CBOJCTB I1o6anbHOro o6bexTa (cM. paspen 3.7).
Ha rno6anbpHblit 06bEKT MOXKHO CChIIATBCA Kak Ha globalThis. Takum obpa-
30M, €C/IM BBI 3aMMChIBAaeTE Var X = 2; 3a npefenamu GpyHKImu, To 3T0 Mofo6-
Ho 3amucyu globalThis.x = 2;. TeM He MeHee, ClefyeT OTMETUTD, YTO aHAJIO-
rus He UAeanbHa: CBOJCTBA, CO3laHHbIE U3 IMO6aNbHBIX OOBABNEHMI Var, He
MOTyT ObITh yAa/neHbl MOCpeACTBOM onepauunu delete (cMm. moppaspen 4.13.4).
[o6anpHble NEpeMEHHbIE M KOHCTAHTbI, OObABNEHHbIE C NPMMeHeHNeM let u
const, He ABNAIOTCA CBOVCTBaMM I7106aTbHOro 06beKTa.

B oTnuume OT mepeMeHHBIX, OOBABIEHHBIX C INOMOILBIO let, ¢ UCIonb30Ba-
HMEM Var BIIOJNIHE 3aKOHHO OOBABIATH TY Xe CaMylo NlepeMEeHHYI0 MHOTO pas.
W nmockonbKy nepeMeHHble var MMeIT 06/1acTb BUAMMOCTM (PyHKuUWM, a He
6noka, pakTuyecku o61ENPUHATO [ieNaTh MOBTOPHOE OOBAB/IEHME TAKOTO POJa.
IlepeMeHHas 1 4acTO NMPUMEHAETCA A/IA LIETOYMCIEHHBIX 3HAYEHUI 0CO6EHHO
B KayecTBe MHJIEKCHOI nepeMeHHO nuknoB for. B ¢yHKummM ¢ MHOXeECTBOM
UMKIOB £Or KaXK[bli LMK/ OOBIYHO HauMHaeTcsa ¢ for(var i = 0; .... M3-3a
TOTrO, YTO Var He OTPaHMYMBAET 06/1aCTb BUAUMOCTM STUX MEPEMEHHBIX TE/IOM
LMK/IA, KaXkablit LMK (6e30macHO) NOBTOPHO OOBAB/AET M 3aHOBO MHUILIMANIM-
3MpYeT Ty e CaMyIo IIepeMEeHHYIO.

Opnna u3 caMbIX HeOOBIYHBIX OCOGEHHOCTeN OODBABNEHMIT Var M3BeCTHa Kak
noxbeM (hoisting). Korga nepemMenHas 06pABAsAETCA C IOMOLIBIO Var, 06bsBIE-
HMe MOJHMMAeTCA K Bepxyluke obbemmomeit GyHkuuu. ViHnumannsayus nepe-
MEHHO OCTaeTCA TaM, T/ie Bbl e€e 3aIlycay, HO ONpepe/ieHNe IepeMEHHOI mepe-
MeujaeTcs K Bepxyuike gyHkuun. CnefoBaTeNbHO, epeMEHHbIE, OObABIEHHBIE
TIOCPEACTBOM Var, MO>KHO MCIIO/Nb30BaTh 6€30 BCAKMX OIIMOGOK rfie yrogHoO B
obbemmomert GyHkummu. Ecu Kop MHMUMANM3aUMM NOKA ellle He BbIMOJHEH,
TOrJja 3HaYeHMUEM IepeMeHHOi MoxeT O6biTh undefined, HO BB He MOMY4YMUTE
ownbKy B crydae paboThI ¢ IepeMeHHOM 0 ee MHMUManu3auun. (3To MoXxeT
CTaTb MCTOYHMKOM OIMIMOOK ¥ OFHOM U3 HeXeNaTeNbHbIX XapaKTEPUCTUK, KOTO-
pyio ucnpasnser let: ecnu Bol 06bABUTE NEpEMEHHYIO C NpuMeHeHMeM let,
HO IIONBITaeTECh €€ MUCTIONb30BaTh /IO BHINONHEHNA onepaTopa let, To nony4u-
Te AEeVICTBUTENbHYIO OMOKY, a He POCTO YBUAUTE 3HauYeHMe undefined.)
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Wcnonb3oBaHne HeoOGbABNECHHDIX nepemeHHbIX

B cTporoM pexwume (cM. oipasfien 5.6.3) mpy MONbITKe UCTIONb30BaTh He-
00bsIB/IEHHYIO TIEPEMEHHYIO BO BpeMs 3aIlyCKa KOAA Bbl MOMy4uTe Olm6-
X2 Ky ccbuiku. OfHaKo 3a paMKaMyu CTPOTOTO PeXMMa, eC/IM Bbl TIPUCBOM-
Te 3HaYeHNe MMEHM, KOTOpoe He 610 06'BABIEHO C MPUMEHEHNMEM let,
const MM var, TO B MTOre CO3[IaiuTe HOBYIO ITI06A/IbHYIO IIEPEMEHHYIO.
[lepemenHas 6yzeT rno6anbHOI HE3aBUCUMO OT TOTO, HACKONIBKO ITy6OKO
OHa BJIOXKE€HA BHYTpM QYHKLMIA 1 67I0KOB KOJa, YTO MOYTH HaBepHsAKA He
6yneT TeM, 4TO BBl XOTHUTE, IOABEPXKEHO OIMOKaM 1 OBHONM U3 HAMTYYLIMX
[PUYMH MCMIO/Ib30BAHMSA CTPOroro pexumal

Ino6anbHbie MepeMeHHbIe, KOTOPble CO3AaHBI OIMCAHHBIM JOMOTHITENDb-
HBIM CITOCcO60M, MOXOKM Ha r/106a/bHBIE NIepeMeHHbIe, 00bAB/IEHHbIE MTOC-
PEACTBOM Var: OHM ONpefeNAloT CBOiCTBa rnobanpHoro o6bvekra. Ho B
OT/IMYME OT CBOJCTB, ONPENEIEHHBIX Hal/ieXalMMK 0O BbABNEHUAMY var,
TaKue CBOMCTBa M0zym ObITb YAa/EeHBI C IOMOIIBIO onepauuyu delete (cM.
noppasfen 4.13.4).

3.10.3. [lecTpykTypupyioliee npucsamsaHme

B ES6 peann3oBaH CBOEro pojia COCTaBHOM CMHTAKCUC O6bABNEHNA U MPUCBaMUBa-
HMS, MSBECTHBIN KaK decmpyxmypupyrowee npuceausarue (destructuring assignment).
IIpn pecTpYKTYypMpYyIOlLeM NMPUCBaUBaHMM 3HAYEHME C MPAaBOi CTOPOHBI 3HaKa pa-
BEHCTBA ABIAETCA MAcCMBOM MM 06bekTOM (“CTpyKTypMpOBaHHOe” 3HaueHMe), a C
NIeBOV CTOPOHBI YKa3bIBaeTCA OfHAa My 6obliiee KOMNYECTBO MMEH MEePEMEHHBIX C
NpUMEeHEHUEM CMHTAKCMCa, KOTOPbIii MMUTUPYET TUTEPaNbHbI CMHTAKCUC MacCHBOB
mm o6bexToB. Koraa npoucxonuT BeCTPYKTypupYIolliee piCcBauBaHue, U3 3HaYeHUs
cnpaBa usBnekaeTcs (“AeCTPYKTypUpyeTCs”) ORHO MK Gonbliee KOMMYECTBO 3HAYEHMIA
M COXpaHseTCA B [lepeMEHHBIX, MMeHa KOTOPbIX YKa3aHbI c/eBa. JlecTpykTypupyiolee
NpucBanBaHMe, BEPOATHO, Yallle BCErO MCNONb3YETCs A/ MHULMANU3ALMK NIEpEMEH-
HbIX KaK YacTy onepaTtopa o6paBneHua const, let uam var, HO TaKXe MOXET fie-
NaTbCA B OOBIKHOBEHHBIX BbIPaXKEHMAX NMpPUCBaMBaHUA (C MEpEMEHHbIMM, KOTOpPbIE
YXe o6baBnens1). B1o6aBok, Kak Mbl yBUAUM B noapasgene 8.3.5, [ecTpyKTypusaums
MOXET NPMMEHATHCA NPU ONpeAe/IeHUM NapaMeTpoB PYHKIMN.

Huxe npuBeneHsl npocTbie feCTPYKTYPUpYIOLIME NPUCBAUBAHUA C IPUMEHEHUEM
MaccuBOB 3HaYeHMIA:

let [x,y] = [1,2]; // To ®xe, uro u let x=1, y=2

[x,y] = [x+1,y+1]; // Toxe, uroux=x+1, y=y+1

[x,¥] = [y,x]; // TIOMEHATH MeCTaMy 3HAUEHUS OBYX NEePEeMEHHBIX

[x,y] // => [3,2]: MHKpPEMEHTUPOBAHHHE U MOMEHSBUMECS
// MeCcTaMM BHadYeHus

06pa'rwre BHMMaHMe, HACKOJIPKO AECTPYKTYypUpYIOlliee IpUCBauBaHue obneruaer
P360Ty C (l)yHKuuaMM, KOTOpbI€ BO3BpAIllal0T MacCHBBI 3HaYECHMI:

// TpeoGpasyer KOOpIMHATH [X,y] B NOJISPHHE KOOpIMHATH [r,theta]

function toPolar(x, y) {

return [Math.sqrt (x*x+y*y), Math.atan2(y,x)]:
}

~—~—————
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// TipeoBpasyeT NOJNSPHHE KOOPIMHATH B AEKaPTOBH
function toCartesian(r, theta) {
return [r*Math.cos(theta), r*Math.sin(theta)];

}

let [r,theta] = toPolar(1.0, 1.0); //r == Math.sqrt(2); theta == Math.PI/4
let [x,y] = toCartesian(r,theta);//[x, y] == [1.0, 1,0]

MbI BMAENM, YTO MepeMeHHble U KOHCTAHTBI MOTYT OOBABIATBCA KaK 4acTb pas-
1006pasHbIX IMKN0B for. B JaHHOM KOHTEKCTe TOXe MOXXHO UCTIONIb30BaTb AECTPYK-
-ypusaumio nepeMeHHbIX. Jlaniee mokasaH KOJl, KOTOPBIit IIPOXOJUT B LMKI/IE 1O MapaM
‘yMs/3HaYeHMe” BCEX CBOMCTB OO'beKTa M NPUMEHSAET JeCTPYKTYpUPpYIOlliee IIPUCBan-
saHMe i nMpeoOpasoBaHMA TaKMX Map M3 ABYX3/IEMEHTHBIX MacCUBOB B OT/E/IbHBIE
IepeMeHHbIE:

leto={ x:1, y: 2 }; // OBBEKT, Mo KOTOpoMy OymeT
// menarbCcsa NpOXOn B LMKIIE
for (const [name, value] of Object.entries(o)) {
console.log(name, value); // BeBommTCs "X 1" n "y 2"

}

KonuyecTBo nepeMeHHBIX ClieBa OT AeCTPYKTYPHUPYIOillero pUcBauBaHUsA He 061-
}aHO COBMAJaTh C KOMMYECTBOM 3/IEMEHTOB MacCUBa CipaBa. VI36bITOYHbIE TIepeMeH-
1ble c/ieBa ycTaHap/nuBaloTca B undefined, a u36bITOYHbIE 3HaYEHUA CNIpaBa UTHO-
mpytoTca. CIMCOK NMepeMEeHHBIX C/IeBa MOXKET BKJIIOYATh JNOMONHUTE/bHbIE 3aMAThIE,
ITO6bI IPONYCKATh ONpefie/iecHHble 3HAYeHUA CrpaBa:

let [x,y] = [1]; // x == 1; y == undefined
[x,y1 = [1,2,3]: // x==1; y==2
['xlly] = [1,2,3,4]1; // x == 2; == 4

Ecnu npu pecTpykTypusaumu MaccuBa Bbl XOTHTE COGpaTh BCe HEMCNONb3yeMble
UIM OCTaBLIMECA 3HAYEHMA B €IMHCTBEHHYIO NlepeMEeHHYIO, TOIia NpUMeHsATe TPU
‘oukH (. ..) nepen mocneAHNM MMEHEM TEPEMEHHOIA C JIEBOJ CTOPOHBI:

let [x, ...yl =[1,2,3,4]; //y==12,3,4]

Tpu Toukm 6ynyT cHOBa Mcnonb3oBaThca MOJOGHBIM 06pa3oM B moppaspene 8.3.2
VIS yKasaHMA Ha TO, YTO BCe OCTaBIUMECA apryMeHTbl QYHKILMM AOIKHBI cO6GupaThca
3 OBMHOYHbBIA MacCUB.

HectpyxTypupyolee npucBanBaHue MOXHO NPUMEHATD C BIOXKEHHBIMM MacCH-
1amMu. B Takom cnyyae neBas cTropoHa mpMCBaMBaHMSA JOJ/KHA BBIIIAAETb MOXOXe
ia B/IOXKEHHBIN TUTEpan MacCUBa:

let [a, [bl cl] = (1, [212-511 31; // a==1; b==2; c==2.5

BaxkHasn 0COGEHHOCTD [eCTPYKTYPHUPYIOLIEro MPUCBaNBaHUA 3aKII0YaeTCA B TOM,
ITO Ha CaMOM [iefie Ha/luumMe MaccuBa BoBce He 06sa3artenbHO! C NMpaBoit CTOPOHBI MPH-
"BaUBaHMUA MOXHO MCIIONIb3OBATh M060# umepupyemoiti 06vext (M. rnasy 12); mo-
Joit 06'BEKT, KOTOPBII MOXET TIPUMEHATHCA C LMKIOM for/of (cM. noapasgen 5.4.4),
"aK)Ke MOXKHO AeCTPYKTYPUPOBATb:

let [firSt, ...rest] = "Hello"; // first == "H";
// rest == ["e","1","1","0"]

4 | [nasa 3. Tunbi, 3Hauennn u nepemenbie



JlecTPYKTypupyolliee NIPUCBauBaHMe MOXKET BBIMONHATHCA M B CHy4ae, KOTAa C
npaBo¥i CTOPOHBI YKa3aHO ob6bekTHOe 3HayeHMe. Torfa eBas CTOpPOHa NMPUCBaMUBa-
yyA BHITIARMT NMOJOGHO OOBEKTHOMY NUTepany, MpeAcTaBnss co6oit paspeneH bl
3amATBIMM CIIMCOK MMEH MepeMEHHBIX B PUrypHBIX CKOGKax:

let transparent = {r: 0.0, g: 0.0, b: 0.0, a: 1.0}; // leer RGBA
let {r, g, b} = transparent; // r==0.0; g==0.0; b ==0.0

B crmepyiollieM nmpuMepe rno6anbhbie GyHKIMM 06bekTa Math KonmpyioTca B me-
peMeHHbIe, UTO IMO3BONIAET YNPOCTUTD KO, BHUTOMHAIONMA KPYIHEIK 06beM Tpuro-
HOMETPUYECKUX BBIYUC/IEHMWIA:

// To xe, 4To U const sin=Math.sin, cos=Math.cos, tan=Math.tan
const {sin, cos, tan} = Math;

O6paTuTe BHUMaHMe, YTO 37iech 06bekT Math umeer ropaspo 6onblie cBONCTB,
yeM Te TPW, KOTOpble ObIIM [eCTPYKTYpUMpOBaHbl B OTAeNbHbIe IepeMeHHbIE.
CBOJCTBa, MUMEHA KOTOPBIX He yKa3aHbl, HONMPOCTY UrHopupyiotca. Ecnu 6b1 cneBa
OT 3TOr0 NPUCBaMBaHUA NPUCYTCTBOBajla NepeMEHHAas C MMEHEM, He ABIAIMIMMCA
cBOitCTBOM Math, To oHa nonyymna 6s1 3Havenne undefined.

B KaXXZiOM U3 NpUBENEHHBIX PUMEPOB JIECTPYKTYPH3aLiuM O6'beKTOB MBI BbIOK-
panyu MMeHa NEPEMEHHBIX, KOTOpbIE COBNAfia/iM C MMEHAMM CBOMCTB AECTPYKTYPHUPY-
emoro o6bekTa. Takoi MOAXOR AeNaeT CUHTAKCUC MPOCTHIM M JIETKUM ISl IOHMMa-
Hus, HO MOCTYINaTh TaK BOBce He o6sasarenbHo. Kakabiit upentuduxarop cnepa or
HeCTPYKTYPUPYIOILIErO MPUCBaMBaHMA OObEKTa TaK)Ke MOXKET ObITh NMapoil MAEHTH-
($MKATOPOB C 3aMATONM B Ka4eCTBe pasfieNiuTeNs, Iie NepBblit uaeHTH(UKATOp Npex-
craBnseT co60if MMA CBOVCTBa, 3HaYeHUe KOTOPOro NPUCBAaNUBAETCA, @ BTOPO — UMA
NpMCBaUBAEMOJ TIEpEMEHHOI:

// To xe, uTo M const cosine = Math.cos, tangent = Math.tan;
const { cos: cosine, tan: tangent } = Math;

Sl cumTalo, YTO CMHTAKCUC AECTPYKTYpM3auuy O6bEKTOB CTAHOBUTCH CIAMIIKOM
CNIO>XHBIM, KOT/Ia MMeHa IepeMEHHBIX ¥ CBOMCTB He COBNAJAIOT, M CTapaloch u3berarb
COKpallleHUA, KaK B IIOKa3aHHOM Bblllie Kofe. Ecnym Bbl peluuTe MCHONb3OBaTh €ro,
TOIja 3alIOMHMTE, YTO MMEHA CBOJCTB BCErfia HaXOAATCA CAeBa OT JBOETOYMUSA KaK B
OGBEKTHBIX /IMTEpanax, TaK ¥ C IeBOi CTOPOHBI AECTPYKTYPUPYIOLIErO NPUCBaNBa-
HUA 0O'BEKTOB.

HectpykTypupyioiee npucsaubanue euge 6onee yCnoxHsaeTcs, KOraa NpuMeHseT-
€A C BNOXEHHBIMM OObEKTaMM, MaCCMBaMM O0O'bEKTOB MM 00bEKTaMU MacCUBOB, HO
CEAYIOLMIT KOA, BIIOJIHE 3aKOHEH:

let points = [{x: 1, y: 2}, {x: 3, y: 4}]; // MaccuB u3 ABYX OGLEKTOB,
// npencTaBiSOmMX TOUKY,
let [{x: x1, y: yl}, {x: x2, y: y2}] = points; // mecTpykTypupyercsa
// B 4 nepeMeHHHX .
(X1 ===1 && yl === 2 §& x2 === 3 && y2 === 4) [/ => true

Wnu BMecTO pectpykTypusaumm Maccusa 06beKTOB Mbl MOIIM 6b AeCTPYKTypH-
PoBath 06bEKT MacCUBOB:

3.10. O6bABnenme n npucsansanve nepemennvix | 85



let points = { pl: [1,2], p2: [3,4] }; // OGwekT c 2 cmoiicTBamM,
// koTOpHE ABJSIOTCA MacCUBaMu,
let { pl: [x1, yl], p2: [x2, y2] } = points; // mecTpykTypupyercs
// B 4 nepeMeHHHX.

(x1 === 1 && yl === 2 && X2 === 3 && y2 === 4) // => true

CHO>XXHDI CUHTAKCUC AeCTPYKTYpU3allMy BpOJie 3TOrO MO>KET OKa3aThCA TPYAHBIM
JUIA 3aTlMCH ¥ BOCHIPUATHSA, ¥ BO3MOXXHO OyZieT My4lle 3anmMCHIBATb MPUCBaMBaHMUs
ABHO C TIOMOILBIO TPAaAMIIMOHHOrO Kofia Hanogo6ue let x1 = points.pl[0];.

MoHNMaKHe CAOKHOMW AECTPYKTYPH3aL UK

Ecnu BaM npupeTcs paboTaTh ¢ KOJOM, B KOTOPOM MCIIO/B3YIOTCS CNOX-
Hble NeCTPYKTYpMpYIOIMe NPUCBaMBaHUA, TO UMEETCS NONIe3Has 3aKo-
HOMEPHOCTb, CIIOCO6HasA MOMOYb pa3o6paTbCsA B 3aMyTaHHBIX CAyYasX.
CHavana nogyMaiire 06 065IKHOBEHHOM MpUCBauBaHuM (C eAMHCTBEHHBIM
sHauyeHueM). ITocne TOro, KaKk mMpUcBauBaHMe CAENAHO, BbI MOXKETE B3ATD
MMS NIEPEMEHHOI C 7IEBOJ CTOPOHBI IIPMCBaNBAHMUA U IIPMMEHATH €r0 B Ka-
yecTBe BbIpaXXEHUsI B CBOEM KOJie, Tie OHO Oy/ieT oleHeHO B y060e 3Ha-
YyeHue, KOTOpoe Bbl NpUCBOMIN. To e caMoe CIIpaBe/IMBO B OTHOLEHMY
IBeCTPYKTYpMpYIOILEro NpucBauBaHusA. JieBas CTOpOHa JeCTPYKTypHUpYIO-
1{ero NpUCBauBaHMsA BHIIIAAUT NIOJOGHO IUTEpPANTy MacCMBa MM O6DBEKT-
HOMY nutepany (cM. noppaspaen 6.2.1 u pasgen 6.10). ITocne BHIOMHEHUS
NpUCBauBaHMSA JieBass CTOPOHA (akTuyeckyu 6yfeT CIy>XUTb JOMYCTUMBIM
NUTEPAZIOM MACCUB2a WM OOBEKTHBIM JINTEPAJIOM B APYTOM MecCTe KOAia. Bol
MOXXeTe NPOBEPUTDH, KOPPEKTHO /M 3alMCali JEeCTPYKTypupylolee npu-
CBaMBaHMe, IONPO6OBAB MCMONb30BATh JIEBYIO CTOPOHY C IPaBOii CTOPOHBI
ApYroro BbIpaXXeHMs NpUCBaANMBAHNUA:

// HauaTb CO CTPYKTYpPH HaHHHX M CJIOKHOM HECTPYKTYpPU3aLMM

let points = [{x: 1, y: 2}, {x: 3, y: 4}];

let [{x: x1, y: yl}, {x: %2, y: y2}] = points;

// TIpOBEpPUTHL CUHTAKCUC RECTPYKTypuU3aLmu,

// noMeHsIB MecTaMy CTOPOHH NpUCBauBaHUS

let points2=[{x: x1, y: yl}, {x: x2, y: y2}}; //points2 == points

3.11. Pe3iome

Huxe IepevYncaeHbl OCHOBHbIE MOMEHTDI, PACCMOTPEHHDbIC B I7IaBe, KOTOpbIE Clie-
AYeT 3alIOMHMUTbD.

¢ Kak sanuchiBaTh ¥ MaHMIYIMPOBATh YMCAAMM M CTPOKaMy TeKcTa B JavaScript.

* Kak paboTaTb ¢ OCTanbHBIMM 3/IEeMEHTapHBIMU TMNIAMK JavaScript: GyneBckuMu
3Ha4YeHUAMU, CUMBOJIaMH, null 1 undefined.

* Otauuns MEXNy HEUM3MEHAEMbIMU 3JIEMEHTAPHBIMU TUIIAMU U U3MEHAEMBIMH
CChIJIOYHBIMY THUIIAMM.

¢ Kax JavaScript HesiBHO npeo6pasyeT 3HaYEHMs U3 OAHOTO THIIA B APYroif, U Ka-
KMM 06pa3soM MOXHO JielaTh TO XK€ CaMOe SBHO B CBOMX MPOrpaMMax.

® Kax o6bABNATD ¥ MHMLMANM3UPOBATL KOHCTAHTBI M NepeMeHHbIe (B TOM YMCIE
C NIOMOLIBIO IECTPYKTYPUPYIOLIErO IPUCBauBaHMA) M KaKOBa JieKcudeckas 06-
NaCTb BUAMMOCTU OObAB/IAEMBIX KOHCTAHT M MePEMEHHBIX.
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B HacToslLel! I71aBe pacCMaTPUBAIOTCA BbIpaxkeHMs JavaScript u omepauuu, ¢ mo-
MOIIBI0 KOTOPBIX CTPOATCA MHOTME BBIpa)KeHUA. Buipascernue — 310 CMHTaKcUdYeCcKas
KOHCTPYKLMA JavaScript (unu ¢pasa), koTopas MOXeT ObITh 6biuUCEHA 1A BbIAA-
yy 3HaueHuA. KOHCTaHTa, MuTepanbHO BCTPOEHHAsA B NPOrpaMMy, ABIAETCA OY€Hb
MpPOCTHIM BMAOM BbIpaXkeHus. VIMs nepeMeHHOl — TOXe MPOCTO€ BhIPaXKeHue, KOTo-
poe BHIYMCIIAETCSA B MI060€ 3HaueHMe, MPUCBOEHHOE NaHHON NepeMeHHOit. CoXHbIe
BBIP@XXEHMA CTPOATCA U3 6onee NMpocThiX Beipaxkenuit. Hanpumep, Bripaxcenne fo-
CTyna K 9/IEMEHTY MacCMBa COCTOMT M3 OJJHOTO BbIPaXKeHNs, pe3y/lIbTaTOM KOTOPOro
6ymeT mMaccuB, 3aTeM OTKpbIBalOlleil KBafjpaTHOM CKOOKM, ellle OHOrO BbIPaXKeHW,
BBIYMC/IAEMOTO B LieJIO€ YMUC/IO, M 3aKpBIBaIOLleil KBafpaTHOI cKO6Kku. PesynpTaToM
BBIYMCTIEHUS 3TOrO HOBOTO, 60/1ee CIOXKHOTO BbipakeHUs GyneT 3HaueHMe, XpaHsLle-
€cs 10 YKa3aHHOMY MHJIEKCY B YKa3aHHOM MaccuBe. AHaJIOTMYHO BbIpa)keHNe BbI30-
Ba QYHKIIMM COCTOMT M3 OJHOTO BBIPAXKEHUA, BBIYMCIAEMOrO B 06beKT PyHKLMM, 1
Hyna Uy GoNblIero KOMMYeCTBa BbIPaXKEHWI, KOTOpble UCMONb3YIOTCS B Ka4eCTBe
apryMeHToB pyHKUMM.

Camblit pacipocTpaHeHHbBI CIOCO6 MOCTPOEHUSA C/IOKHOTO BbIpaXkeHus us 6onee
MPOCTHIX BbIpaXKEHMI! MpeAycMaTpUBaeT NpuMeHeHne onepayuu. Onepanusa KakKuM-
TO 06pa3oM o6GbenuHseT CBOM onepaHabl (06BIYHO 4Ba) U BBIMUCIIAET HOBOE 3Have-
Hue. [IpocToit npuMep — omepauua YMHOXeHUA *. BoipaxkeHue x * y BbIYMCAsAETCA
B BuJie mpon3BeeHUs 3HAUEH NI BhIpaXkeHMit X U y. JInA npocToThl MHOTAA MBI TOBO-
PUM, YTO onepauus 60368pauydem, a He “BbIMMCAET 3HAUYEHHUE.

B rnaBe goxymenTHpyIoTCA BCe onepaumu JavaScript u Tax)Ke OOBACHAIOTCA BbIpa-
XeHua (Bpofe MHAEKCALMM MacCUBOB U BBI30Ba QYHKLMIT), KOTOPbIEe HE MCIONb3YIOT
onepauuu. Ecnu Byl 3HaeTe ele OAMH A3bIK MPOrpaMMUPOBAHMUA, UMEIOILMII CMHTAaK-
CuC B ctune C, TO CMHTAKCUC G6ONBIIMHCTBA BbIpaXKEHMIT M omepauuit JavaScript Bam
MOKaXkeTCA XOPOLIO 3HAKOMBIM.

4.1. NepBuYHbIe BbipaXKeHUs

HpOCTCl’IIHMMI/I BBIPAXKECHUAMM, M3BECTHBIMU KakK nepsuuHvie, CYHUTAIOTCA aBTO-
HOMHbIe BbIpA)XX€HUA — OHM HE€ BKAIOYAIOT KaKue-TO 6onee NpOCTbI€ BbIpAXKEHUA.
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[TepBUYHBIMM BbIPAXKEHUAMU B JavaScript ABNAIOTCA KOHCTAHTHI UV UMEPAIbHbIe
3HayeHus, OIpefie/ieHHble KNI0ueBble CNI0BA A3bIKA M CCHIIKM Ha MepeMEeHHbIeE.

JIntepanbl — 3TO MOCTOAHHbIE 3HAYEHUs1, BCTPOEHHbIE HANPSAMYIO B IIPOrpaMmy,
BoT Ha YTO OHU MOXOXM:

1.23 // YucnoBoit nuTepasn
"hello" // CTpPOKOBEU sMTepan
/maéinon/ // Jnrepan B BUOe PETyJIAPHOTO BHPAXEHUS

CuHTaKcuc JavaScript Ans YMCIOBBIX MTEPanoB ObI pacKphIT B pasaene 3.2,
CTpOKOBbIE /TUTEPaIbI obcyxpanuch B paspene 3.3. JIutepanbl B BUiE€ PETYNAPHbIX
BbIpaXKeHUN 6bUIM npencTaBeHbl B nofpaszerne 3.3.5 1 noApo6HO paccMaTpUBAIOTCA
B pasgene 11.3.

HexoTopble 3ape3epBupoBaHHbIe ClOBa JavaScript ABNATCA NepBUYHBIMU Bbipa-
SKeHUAMM:

true // BeumciAeTCA Kak ByJIeBCKOe UCTUHHOE 3HaYeHMue
false // BuuMcChasieTcs Kak OyJIeBCKOe JIOKHOe 3HaueHue
null // BEMMCIIAETCA KaK HyJIEBOE 3HAueHue

this // BermcnseTca Kak "Texkyumi" o6BeKT

Bel ysHamu o true, false u null B paspgenax 3.4 u 3.5. B oTmiune oT oCTaNbHbIX
K/I04eBoe CIoBO this — He KOHCTaHTa; B pasHBIX MeCTax IPOrpaMMbl OHO BbIYMC-
NAEeTCA B BUAE PasHbIX sHaueHmit. KioueBoe c1oBo this npuMeHsieTcss B OO BEKTHO-
OpPMEHTUPOBAHHOM NpOrpaMMMpOBaHuM. BHyTpu Tena meropa this Bmhumcnsercs
KaK 06BEKT, HA KOTOPOM GBI/ BbI3SBaH METOJ. 3a JONMOHUTENbHbBIMU CBENEHUAMMU O
this o6pamaitrecs B paspen 4.5, B rnaBy 8 (oco6eHHo B nopgpaszen 8.2.2) u B rasy 9.

HaxkoHell, TpeTuit TN NEpBMYHBIX BBIPa>KEHMIT NPEACTaBAeT co60i CCHUIKY Ha
MepeMeHHYI0, KOHCTaHTy M/IM CBOMCTBO rno6anbHOro obbekra:

i // BHUMCIIAETCS KaK 3HAueHMe [EepPeMEeHHOM i
sum // BHUUCIISIETCS Kak BHaueHMe NEePEeMEeHHOM sum
undefined // BemumciiseTcs Kak "HeomnpegnesleHHOe" CBOMCTBO

// DnoGaiibHOTO OOBLEKTa

Korna nio60it naeHTduKaTop nosABnseTca B MporpaMme caM Io cebe, MHTep-
nperatop JavaScript npepgnonaraeT, 4To 3TO NepeMeHHasA, KOHCTAHTa WM CBOWCTBO
r06anbHOro 06beKTa U MILET ero sHadeHue. Ecu nepeMeHHas ¢ TaKMM MMEHeEM OT-
CYTCTBYET, TOT/ja IIONbITKA OLIEHKM HeCYILeCTBYIOLIEll IlepeMEHHOM NPUBOAUT K IeHe-
pauun ommbxm ccoinku ReferenceError.

4.2. UHnumannsaTtopbl 06beKTOB U MaCcCUBOB

Hnuyuanusamopoi 06sexmos u mMaccueo8 — 310 BbIpaXKeHUsl, SHAYEHUAMMU KOTO-
PbIX 6yRyT BHOBb CO3flaHHbIe OOBEKTHI MU MaccuBbl. Takue BbIpaXKeHUs UHMLMATN-
3aTOpOB MHOIAA HAa3bIBAIOTCA OOBEKTHBHIMM TUTEPANIaMM UM JIMTEpaaMy TUIIA MacCH-
BOB. OfiHaKO B OT/IMYMe OT HACTOALMX JIUTEPANIOB OHU HEe OTHOCATCA K NMEPBUYHBIM
BbIpa>KeHUsM, IIOCKONIbKY BK/IIOYAIOT PAJl NOABbIPa’KEHMI, KOTOpble YKa3blBalOT 3HA-
YEHMUA CBOMCTB U 371eMeHTOB. CMHTAKCHMC MHULIMAIU3ATOPOB MacCUBOB 4yThb MpPOLUE
Y IOTOMY MBI HaYHEM C HUX.
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JIHMLMATU3ATOp MAacCUBa NMPEACTaBAsET cO6O/ pasfenseMblit 3aMATHIMU CITUCOK
ppipKEHUL, copiepXalluica B KBaIpaTHBIX CKOOKax. 3HaueHMeM MHMLMANU3aTOpa
accuBa ABNAETCA BHOBD CO3JlaHHbI MacCUB. DNIeMEHTbl HOBOTO MacCyBa MHMLMA-
sUPYIOTCA SHAUEHUAMY BLIPXKEHUH, Pashe/eHHBIX 3aNATHIMY:

[ // TlycToit MaccmB: OTCYTCTBME BLHPAXEHUN BHYTPM CKOBOK
// o3HauaeT, YTO 3JIEMEHTOB HEeT
[1+2,3+4] // DiByxaneMeHTHblI MaccuB. IlepBbli aieMeHT - 3, BTOpPOH - 7

Bb]pa)l(eHMH 9NIEMEHTOB B MHMLIMANIM3ATOpE MaccuBa CaMU MOTyT 6BITD MHULNa-
u3aTOpaMyn MACCHBOB, T.€. C/IeAyIOlME BbIPAXKEHUS CO3MAIOT BJIOXKECHHBIC MAaCCUBBI:

let matrix = [[1121311 [4I5l6]I [71819]];

Bblpa)KeHMﬁ 9/IEMEHTOB B MHULIMA/TN3ATOPE MacCUBA OLEHUBAKTCA KaXKZblIi1 pas,
Korpa BBIYMCIIAETCA MHMLMAIU3ATOPp MacCHUBa. Takum 06p330M, IIpn Ka>XioM BbIYUC-
AeHUY BBIPAXECHMA MHMLIMANMN3ATOPAa MaCCHUBA €ro 3Ha4Y€HME MOXKET OTINYATHCA.

B nuTepan MacCMBa MOXXHO BK/IIOYAThb HEONpPeAeNeHHbIE /IEMEHTBI, IIPOCTO OIyC-
KaA 3HaYC€HMeE MEXNY 3allATbIMMU. Ckaxewm, cnenylomm‘fi MaccuB COOEpPXUT NATDb e~
MEHTOB, B TOM 4MCJ/I€ TP HEONPENE/ICHHbIX:

n

let sparseArray = [1,,,,5];

ITocne MocnenHero BhIpaXKeHUA B MHULMAIU3ATOPEe MAacCUBa paspelleHa XBOCTO-
Bas 3amATas, KOTOpas He NPUBOAMT K CO3[AHUIO HeONpeneNneHHOro aneMenTa. Tem He
MeHee, M060e BbIpaXieHNe JOCTYIA K /IeMEHTY MacCuBa /ISl MHAEKCA MOC/e Nocnes-
Hero BbIpaXkeHus 06sa3arenbHO fact undefined.

BhlpakeHUs MHMIMANN3aTOPOB OOBEKTOB MOXOXKYM Ha BBIPAXKEHMs MHMULIMANIN3A-
TOPOB MacCMBOB, HO KBafipaTHble CKOOKM 3aMeHSI0TCA QUIYPHBIMM U KaxKHoe MOj-
BhIpaXKeHMe CHabGXkaeTcsA MpedUKCOM C MMEHEM CBOMCTBA M JBOETOYMEM:

letp={ x: 2.3, y: -1.2 }; // O6BEeKT C OByMsI CBOJCTBaMu
let g = {}; // TycToit obbeKT Ge3 cBOUCTB
q9.x = 2.3; q.y = -1.2; // Tenepe q MMeeT Te ke CBOMCTBA, YTO U D

B ES6 ob6bexTHBIE MMTEpaNBl 06/1afAIOT ropasfo 6onee pasBUTBIM CMHTAKCHCOM
(reTanmu mmmre B paspene 6.10). O6beKTHBIE TUTEpANbl MOTYT GHITh BIOXEHHBIMM.
Bot npumep:

let rectangle = {

upperLeft: { x: 2, y: 2 },
lowerRight: { x: 4, y: 5}
}i

Mu CHOBa CTOJIKHEMCA C MHULIMANIM3aTOpaMM 0OBEKTOB M MacCMBOB B I/1aBax 6 u 7.

4.3. BbipaxxeHus onpepeneHunin GyHKLUA

Boipaxcenue onpedenenus gynxyuu onpenensier gyHkumio JavaScript, a ero sHave-
HueM Gyner BHOBb onpepieneHHass QyHKLUMA. B HEKOTOPOM CMbIC/Ie BbipaXkeHue Ofl-
Peémenenna ¢pynkuum asnserca “nurepanoM GpyHKumMn” — B TOM Ke AyXe, KaK MHU-
Unanmsatop o6bekTa cCuMTaeTCA “06BEKTHBIM NUTEpanoM”. BeipaskeHue onpenenenus
dynkumn o6praHo cocrout M3 KMOUEBOro cnoBa function, 3a KOTOPHIM ClexyeT

———
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pasfie/AieMblil 3aATHIMM CIMCOK M3 HY/NA MM GONbILIETO KONMYECTBA MAEHTHUKATO-
poB (MMeH TapaMeTpoB) B KPYT/IbIX CKOOKax u 610k Kopa JavaScript (reno qynkuun)
B QurypHbix ckobxax. Hanpumep:

// 9ra QpyHKuMsS BO3BpamaeT KBaIpaT INepelaHHOTO €if 3HaueHuA.
let square = function(x) { return x * x; };

BripaxkeHue onpefienenna GyHKIMM TaKxKe MOXKET BKIIOYATb MMs A GyHKumy,
KpoMe TOro, pyHKIMM MOTYT ONPEAENATbCA C UCMIONb30BAHNEM ONEpaTopa, a He Bbl-
paxenus ¢ynkumuu. B ES6 u nocnenyommx Bepcuax BbIpOXeHUA QYHKUMA MOTyT
MCIIONb30BAaTh KOMIAKTHBIN HOBbIA CMHTAKCHC “CTpenodHbIX pyHkumit’™. ITonHble cBe-
AeHus 06 onpenenenun QyHKUMi uuMTe B rnase 8.

4.4. BbIpaXKeHUs [OCTYNa K CBOCTBaM

Buipancenue docmyna x ceoticmay BBIYMC/IAETCA KaK 3HaYeHye CBOMCTBA 06beKTa
WM 97eMeHT MaccuBa. B JavaScript onpepenensl fBa BMja CMHTaKcMca AjiA JOCTYyTa
K CBOMCTBaM:

BEHpaXeHMe . MOSHTUPUKATOP
Brpaxenmne [ BEpaxeHHne )

TlepBBIit CTMIIb JOCTYIA K CBOMCTBAM NpeEACTaBsAeT co60i1 BbIpaXkeHHe, 3a KOTO-
pbIM CIIEAYIOT TOYKa ¥ MAeHTUdMKATOp. BhipakeHue ykasbiBaeT OOBEKT, a MAEHTH-
¢dukaTop — MM KellaeMoro cBoiicTBa. Bo BTOpoM cTuie OCTYNa K CBOMCTBaM 3a
NepBbIM BhIpaXkeHUeM (06bEKT MM MAacCHB) MIIET €llie OfHO BbIpaXKeHMe B KBajipaT-
HbIX ckO6Kax. Bo BTOpOM BbIpa)keHMM yKa3bIBAETCA MMA XKEIaeMOro CBOJCTBa 1nbo
MHJEKC JKeNlaeMoro 3/eMeHTa MaccuBa. Huke nmpuBeileHO HECKONMbKO KOHKPEeTHBIX
NpUMepOB:

let o= {x: 1, y: {z: 3}}; // lpumep obGbekTa

let a = [0, 4, [5, 6]1]; // TlpyMmep MaccuBa, coIepxaumero oobeKT

0.X // => 1: CBOMCTBO X BHPaXEHUS O

0.Y.z // => 3: CBOICTBO z BHPaXeHMUS O.Y

o["x"] // => 1: ceoitcrBo x of object o

all] // => 4: s;peMeHT no MHOEKCY 1 BHpPaxeHMs a
af2j("1" // => 6: 3neMeHT o uHOexcy 1 BupaxeHusa a[2]
af[0].x // => 1: cBoitcTBO X BhpaxeHusa a[0]

B o6oux TMmax BblpakeHMs JOCTYIA K CBOMCTBY IEPBBIM BbIYMCIAETCS BbIpaXKe-
Hue nepen . wim [. Ecniu sHayenneM okaspiBaercs null uam undefined, Toraa Bbl-
paxxeHue renepupyer owmbky tina TypeError, T.K. 3T0 ABa 3HayeHus JavaScript,
KOTOpble HE MOTYT MMeTb CBOMCTBa. Ecm 3a BeIpakeHMeM oObeKTa clefyeT TOYKa
M MAeHTU(UKATOP, TO BBINONHAETCA MOMUCK 3HAYEHMS CBOMCTBA C MMEHEM, yKa3aH-
HBIM B MeHTUUKATOPE, Y OHO CTAHOBUTCA OOLIMM 3HaYeHMeM BbipaxkeHns. Ecim 32
BbIpaXkeHueM 0ObeKTa ClIefiyeT ellle ORHO BHIPaXKEHNe B KBaJpaTHBIX CKOOKaX, TOIA3
BTOpOe BbIpa)KeHMe BBIMUCIIAETCA U npeobpasyeTcss B cTpoky. O61muM 3HaYeHUEM
BbIpaXkeHus GyneT sHadeHMe CBOMCTBA C MMEHEM, COOTBETCTBYIOIMM HaHHOI CTPO-
Ke. B o6omux cmyyasx, ecniy MMeHOBaHHOE CBOVICTBO He CYILIECTBYET, TOrAa 3HaUYEHUEM
BBIpQ)KEHUsA AOCTYIa K CBOICTBY cTaHOBUTCA undefined.
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Ji3 ABYX BapMAaHTOB JOCTyNa K CBOMCTBY CMHTaKCHUC .MOEHTMPMKATOD Npolie,
110 BXXHO TIOMHUTD, YTO OH MOXET MPUMEHATDCS, TONbKO KOTAA XKeNaeMoe CBOWCTBO
jMeeT UM, KOTOPOE CYNTAETCS AOMYCTUMBIM MAEHTU(PUKATOPOM, M KOTAA NP HAIM-
caHyy TIPOTPaMMbI MM cBOJICTBa M3BeCTHO. Ecnu uMs cBoiicTBa BKIIOYaeT Npobenbt
JuI¥ SHAKM IYHKTyauuu, n6o oHO mpexcTaBnAeT co60i1 YuCIO (/1A MacCCUBOB), TOr-
ja NPUAETCA UCTIONb3OBATL BAPUAHT C KBa/IPaTHBIMMU ckobkamu. KBagpaTHbie cko6ku
raKKe MIPUMEHSAIOTCA B CIy4Yae, KOIA MMsA CBOMCTBA ABNAETCSA He CTaTMYECKMM, a

3y/IbTATOM KaKOr0-TO BHIYMC/IEHUS (nmpumep umure B noppasgene 6.3.1).

QO6BEKTH M UX CBOWCTBA [I€TaJIbHO PAaCKpPbIBAIOTCA B IVIaBe 6, a MacCUMBBI M MUX

9neMEHTHl — B I/IaBe 7.

4.4.1. YCNOBHbIA AOCTYN K CBOUCTBaAM

B ES2020 nosABuauch AiBa HOBBIX BMAA BbIpaXKeHMIl JOCTYMa K CBOMCTBaM:

BHpaxXeHue ?. MOeHTNPUKATOD
BHpaxeHne ?. [ Brpaxenue ]

B JavaScript He pacmonaral0T CBOMCTBaMM TONbKO ABa 3HaueHus, null u
undefined. B 06bIKHOBEHHOM BbIpaXKEHMM JOCTYIA K CBOWCTBAM, MCHONb3YIOLIEM
. wau [1, BHI monyyure ounbky TypeError, ecm pesylbTaTOM BBIYMCIIEHUA BbIpa-
KeHMA clieBa oKasbiBaeTca null ummm undefined. YTo6bl 3aliUTUTHCA OT OIIMOOK
TaKOTrO TUIIA, Bbl MOXKeTe IIPUMEHATb CMHTAKCUC 2. u 2. [].

JaBaitTe o6cyaum Boipaxkenue a?.b. Ecnu a paBHo null wau undefined, Torpa
BblpaKeHMe BbiumncnAeTcsA Kak undefined 6e3 monbiTkM focTyma K cBoiicTBy b. Ecnn
a MMeeT KaKoe-TO APYroe 3HaYEHME, TO Pe3yNLTaTOM BBIYMCIIEHUA a2 .b CTaHOBUTCA
TO, YTO MONYYNNIOCH OBl NIPY BIYMC/IEHMN a.b (M eCyu a He MMeeT CBOICTBA 110 UMe-
HU b, TorAa 3HayeHueM cHoBa 6yaer undefined).

ITokasanHyi0 GOpMy BBIpaXK€HMA AOCTYIA K CBOMCTBAM MHOTIAA Ha3bIBAlOT “He-
06sa3aTeNbHBIM CBA3bIBaHMEM ) IOCKO/NIbKY OHa TaKxe paGoTraeT s 6onee AMMHHBIX
“cBA3aHHBIX” BbIpaXKeHM1 ZOCTYNA K CBOJCTBAM, HapuMep:

let a = { b: null };

a.b?.c.d // => undefined

a — 006beKT, Tak 4YTO a.b — JomycTMMoOe BbipaXkeHMe JOCTYNa K CBOJCTBY.
Ho 3nauenuem a.b aBnsercsa null, u motoMy a.b.c creHepupoBano 6bi omm6Ky
TypeError. 3a cuer ucnonpsoBaHus ?. BMeCTO . Mbl u3beraem owmbku u a.b?.c
Bbiymcnsercss kak undefined. OTo o3HavaeT, yTo (a.b?.c) .d creHepupyeT omm6-
Ky TypeError, T.K. BblpakeHue MONbITAETCA O6GpPaTUTbCA K CBOMCTBY 3HaYeHMA
undefined. Ho — ¥ 3T0 04YeHb BaXKHbI acleKT “He06A3aTeNIbHOTO CBA3BIBAHUA~ —
a.b?.c.d (6es kpyrnbix cko60k) MpocTo BhIUMCAAETCA Kak undefined u He nmpuBo-
AMT K renepanum ommn6ku. IIpuunHa B TOM, 4TO IOCTYN K CBOICTBaM C IIOMOILBIO ? .
AefCTByeT MO NPUHLMIY “KOPOTKOTO 3aMBIKAaHMA™: €C/IM TIOABbIPAXKEHUE CleBa OT
2. BhuMcseTcA Kak null wiu undefined, Torma Lenoe BbIpa)KEHME HEeMEAJIEHHO

Bbluucnserca kak undefined 6e30 BCAKMX Aa/ibHEIINX MOMBITOK JiocTymna K CBOii-
CTBamM.
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Pasymeercs, ecnu a.b — O6BeKT, KOTOPhI/1 He MMeeT CBOIMCTBA M0 UMEHM C, To
a.b?.c.d cHoBa creHepupyeT omnbKy TypeError, u Mbl 3aXOTUM OPUMEHUTD ellje
OMH YC/IOBHBIN JOCTYN K CBOMCTBY:

leta={b: {} };

a.b?.c?.d // => undefined

VcnoBHBIM JOCTYN K CBOMCTBaAM TaK)Xe BO3MOXKEH C MCIIO/Nb30OBaHMEM ?. []
pmecto []. Ecniu B Brlpaxkenuu a?. [b] [c] sHayeHmeM a okasbiBaeTcs null uapy
undefined, TO Lenoe BhIpa)keHUe HeMeMJIEHHO BhluMciAeTca Kak undefined, a
nonBbipaXKeHusA b u C faxe He oueHuBaoTcs. Ecnu no6oe M3 3TUX MOABBIPAXKEHMI]
umeeT nobouHblie 3 deKTs, TOrRa OHM He MPOM3ONMAYT, KOIfa IepeMeHHasA a He omn-
peneneHa:

let a; // Oi, MEl 3a6GLUIM MHMLMAIMBMPOBATL BTY [NepeMeHHYD!
let index = 0;
try {
al[index++]; // Tenepupyercs TypeError
} catch(e) {
index // => 1: MHKpPEMEeHTMPOBaHME IPOUCXOIUT Nepen

// rTenepaumeir TypeError
}

a?.[index++] //=>undefined: nockoJybKy NnepeMeHHass a He onpemnesyieHa
index //=>1: nepemeHHas index He MHKPEMEHTMPOBAaJIaCb

// vi3-3a KOPOTKOTO 3aMuKaHusa ?.[]
a[index++] // !TypeError: undefined mMHIOeKkCUpOBaThL HEJNb3S

YcnoBHBIN JOCTYN K CBOMCTBAM NOCPEACTBOM 2. M ?.[] — ofHa M3 HOBeMIINX
Bo3MoxcHocTelt JavaScript. Ilo cocrosHuio Ha Hayamo 2020 rofa Takoli HOBBIN CUH-
TAKCHUC IOAAEPXKUBAJICA B TEKYLIUX MaM 6eTa-BepcuaAX GONBLIMHCTBA BeAymux 6pa-
y3epoB.

4.5. Boipa)keHusl Bbi30Ba

Boipaxcerue 613064 — 3TO CMHTaKcUC JavaScript s Bbi3oBa (1160 BbIONHEHNA)
bynkuun mamu Meropa. OHO HauMHAETCS C BBIpaXKeHUs (QYHKLMU, KOTOPOE MAEHTH-
buumpyet GpyHKLMIO, NOANEXKALLYIO BbI3OBY. 3a BhIpaXKeHMeM (pYHKLMM CIERYIOT OT-
KpbIBaOLaa KPyrias ckobka, pasjieNsaeMblil 3anATbIMM CIMCOK M3 HyNsA uayu 607b-
IIero KONMMYECTBa BbIPa)KEHMIT apryMEHTOB ¥ 3aKpbIBalolljasA Kpyrnas ckobka. BoT
HECKO/IbKO NpYMEepOB:

£(0) // £ - Belpaxenue QyHkumyu; 0 - BEpaXeHME apTryMeHTa
Math.max (x,y, z) // Math.max - QyHKUMSA; X, Y U Z - APTYMEHTH
a.sort() // a.sort - QyHKLUMS; ApPTYMEHTH OTCYTCTBYIOT

IIpu BbIuMCTIeHNM BbIpaXkeHUs BbI3OBa IEPBbIM BBIYMUC/ISAETCA BbIpaxkeHue QyH-
KLY, MOC/IE YEro BHIYMC/IAIOTCA BbIPAXKEHUA apryMEHTOB, YTOOBI IMOMYYUTh CIIMCOK
3HauyeHut apryMenToB. Ecnu sHauenue Bbipakenuns GyHKumm He apnsercsa GyHKumen,
TOT/ja reHepupyercs ownbka TypeError. [lanee sHaYeHUA apryMeHTOB MO MOPAAKY
NPUCBaMBAIOTCSA MMEHAM I1apaMeTPOB, YKa3aHHbIM BO BpeMs OnpefeneHns GyHKuum,
M BBIONHAETCA Teno ¢ynkumu. Ecnm B QyHKUMM NpuMeHsAeTca oneparop return
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4 BO3BPATa 3HAYEHMA, TO OHO CTAHOBUTCH 3HAYEHMEM BHIPAXEHUA BHI3OBA, MHa-
g sHAYEHMEM BBIDXEHMS BHISOBA 6ynet undefined. McuepnbiBatouine cBefieHUA O
BhI30BE dyHKUMIL, BKMOYas o6bACHEHME TOTO, YTO MPOUCXOAUT, KOIA KONNYECTBO
Bupmeunﬁ apryMeHTOB He COBIMaJiaeT C KOMMYECTBOM NapaMeTPOB B ONpefeNIeHUHU

KUY, IPUBENIEHBI B I7aBe 8.

Ka)xioe BbIpaXKeHMe BBI30BA COIEPXKUT Mapy KPYT/bIX CKOGOK M BBIpaXkeHMe Iie-
en OTKpBIBalOLIe Kpyrnoit ckobxoit. Ecnu oHo npeacrasnser co6oit BbipakeHUs
pocTyna K CBOJWCTBY, TOTAa Mbl NIOTy4aeM 6b1306 mMemooa. B BrI30Bax MeTOLOB 06B-
KT WM MACCHB, K CBOVCTBY KOTOPOTO HPOMCXOAMT AOCTYI, CTAHOBUTCA 3HauYeHMEM
«MI0YEBOTO CNIOBa this, moka BemMonHAeTcs Teno $yHkuuu. B utore obecneunsaercs
“apagnma“oGheK'mo-:)pueumposauHoro MpOrpaMMMpOBaHuA, koraa pyHkuum (Ha-
spiBaeMble “M€TOflaMy” TIpM TaKOM Crocobe uCnonb3oBaHus) paboTaOT Ha O6DbEKTE,

KOTOPOMY OHM NpMHapnexar. [leranu uimre B rnase 9.

4.5.1. YCNOBHbIN BbI30B

B ES2020 ¢yHKIMIO MOXKHO BBI3BIBaTh TaK)Ke C MpUMeHeHMueM ?. () BMecTo ().
O6b14HO IIpY BBI30Be YHKIMM B Cydae, eCly BhIpakeHMe ClieBa OT KPYI/IBIX CKOOOK
okaspiBaeTcst null mam undefined 6o yeM-TO, OTAMYAIOIIMMCA OT QYHKLIMH, TO
renepupyeTcs ommbka TypeError. B koHTekcTe HOBOrO CMHTaKCyMca BbI30BOB ?. (),
ecny BhIpa)keHUe c/leBa OT 2. BbluMcaAeTcs Kak null u undefined, Torpa pesynsb-
TaTOM BBIYMC/IEHMs LI€/IOTO BbipaXkeHuA BbI3oBa Gyaer undefined 6es renepupoba-
HUA KaKUX-TM6O MCKTIOUeHMIt.

O6beKTbl MacCMBOB MMEIOT MeTOJ, SOrt (), KOTOPOMY AOMOMHMUTENBHO MOXHO
nepefaTh apryMeHT QYHKLMM, YCTaHaB/IMBAIOUIN JKelaeMblif MOPAJOK COPTUPOB-
Ku sneMeHTOB MaccuBa. Jlo Bepcum ES2020 ana Hanmucanusa mertopa Bpope sort (),
KOTOpbIit IPUHUMaET He0OA3aTeNbHbI apryMeHT QYHKUMM, KaK NPaBUIO, BaM Mpu-
wnoch 651 UCMIONB3OBATH Ornepatop if, YTo6bl NpoBepATh, ONpPEAENEH U 3TOT apry-
MeHT QyHKuMM, Ipex/e YeM BbI3bIBAaTh €ro B Tene if:

function square(x, log) { // Bropoit apryMeHT - HeobGsa3arTelbHasd QyHKUMSA

if (log) { // Ecim HeoBsazaTenbHas QyHKUMSA NepemaHa,
log(x); // Torna BH3BAThH €e

}

return x * x; // Bo3BpaTuTh KBaIpaT apTyMeHTa

}

OnHako ¢ mMOMOLBI0 CMHTaKCUCa YCIOBHBIX BbI30BOB ES2020 BbI MOXKeTe MPOCTO
Hammcatb BbI3OB YHKLMM C IPUMEHEHNEM ?. (), 3HasA O TOM, YTO BHI3OB IPOM30Ii-

RET TONBKO B TOM cy4dae, €C/I Ha CaMOM [iefieé MMEETCA 3Hau€HMe, KOTOpo€ NO/KHO
BBI3bIBaThCA:

function square(x, log) { // Bropoit apryMeHT - HeoBsS3aTesbHas QYHKUMUS

log?. (x); // BeZBaTh QYHKUMIO, €CJIM OHA €CTb
return x * x; // Bo3BpaTuTh KBagpaT apryMeHTa
}
TeM He MeHee, 06paTuTe BHMMaHME, YTO CMHTAKCUC ?. () TONBKO MPOBEpAET, pPaB-

Ha nu neBas cropoHa null mam undefined. OH He BbIACHSAET, AECTBUTENBHO N
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snayenne apmsercs dyHkuueir. Takum o6pasom, pyHkuMA square () B MOKa3aHHOM
npyMepe MO-NPEXHEMY CreHEpUPYeT UCK/IIOYEHNE, €CU BBI NIEPEfANUTE e, CKaXxeMm,
[Ba uMcra.

[Togo6HO BBIpRXKEHUAM YCNIOBHOTO JAOCTYIMa K CBOVCTBaM (cM. moppasgen 4.4.1)
BBI30B PYHKUMM TOCPEACTBOM 2. () AECTBYeT MO NPUHLMIY “KOPOTKOTO 3aMbIKa-
HuA”: eCny 3Ha4YeHue cleBa OT ?. paBHO null wim undefined, Toraa BeIpaXkeHus
apryMeHTOB BHYTPY KPYT/IbIX CKOGOK BBIMMCIATHCA He GyAyT:

let £ = null, x = 0;

try {
yf (x++) ; // TeHepupyercsa TypeError, noromy uro f pasHo null
} catch(e) {
X // => 1: X UHKPEMEHTMPYETCs Iepel IeHepaumeil UCKIIoUeHNs
}
£2. (x++) // => undefined: f paBHO null, HO HMKaKue MUCKIIOUESHUS
// He I'e€HepUpYITCH
X // => 1: MHKpEMEHTMpOBaHMe MPOINyCKaeTCa u3-3a
// KOPOTKOT'O 3aMbIKaHMSA

BbipaXkeHMs YC/IOBHBIX BBI3OBOB C ?. () B TOif )Ke CTENeHM XOpouo paboTaioT mis
METO/{OB, KaK OHM AieNaloT 3TO JiA QyHKumit. Ho mockonbKy BBI30OB METOAa TaKKe
npeaycMaTpUBaeT AOCTYN K CBOVCTBY, CTOMT MOTPAaTUTb HEKOTOPOE BpeMs, YTOObI
y6eanTbCA B TOM, YTO Bbl IOHMMAETE OTAMYMUA MEXJY CNeAYIOLMMU BbIPAKEHUAMM:

o.m() // OBLIKHOBEHHEDI HOCTYIl K CBOMCTBY, OOHKHOBEHHHI1 BH3OB
o?.m() // YCJOBHEI HOCTYN K CBOMCTBY, OOHKHOBEHHEI BH3OB
o.m?. () // OGHIKHOBEHHBII LOCTYIl K CBOMCTBY, YCJIOBHEIA BH'30B

B nepBoM Bbipa>keHMM MepeMeHHasA O JOMKHA ObITh 06BEKTOM CO CBOMCTBOM M, a
3HayeHMe JaHHOTO CBOMCTBa 06:3aHO 6biTh QpyHKUMeN. Bo BTOpoM Bbipa)KeHUH, eCliK
o paBHO null mmm undefined, To BhIpakeHue BbiuyucnseTcsa kak undefined. Ho
€c/u MmepeMeHHasA O MMeeT M06oe pyroe 3HaYeHue, TOrAa OHa JO/DKHA pacrosaraTbh
CBOJCTBOM I, 3HaYE€HNE KOTOPOro AB/AETCA QYyHKIMe. B TpeTbeM BbhIpaskeHMM mne-
peMeHHas o He #Bo/mkHa 6biTh null win undefined. Ecimu oHa He MMeeT CBOMCTBa M
VI 3HaYeHMe M paBHO null, TO MOMHOE BbIpaXkeHMe BHIYMCIAETCA KaK undefined.

YcnoBHBIN BBHI3OB C MOMOLIbI0 ?. () — OfHAa U3 HOBENIIMX BO3MOXKHOCTEM
JavaScript. ITo cocTosanuio Ha Hayano 2020 ropga Takoit HOBbI CUHTaKCHC NOAMEPIKHU-
BaJICA B TEKyIMX MK GeTa-Bepcusax GONBLIMHCTBA BeRyILuXx 6pay3epoB.

4.6. BbipaXxeHus co3paHns 00bEKTOB

Buipaxenue cosdanus obvexma cospaeT HOBBINi O0OBEKT M BbI3biBaeT (PyHK-
1Mo (HashIBaEMYIO KOHCTPYKTOPOM) A/ MHUIMANM3ALMMU CBOVICTB TOrO 06BEKTa.
Bobipaxkenus cospaHus 06BEKTOB OX0XM Ha BHIPaXKEHMA BbI30OBOB, HO TpefBapAIOT-
€A KJIIOYEBbIM C/IOBOM New:

new Object ()
new Point (2, 3)
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Ecny GYHKUMM KOHCTPYKTOPa B BBIPaXKEHMM CO3JAHUA OOBEKTa apryMEHTHI He
[1epeAAIoTCA, TOTAA MYCTYI0 Napy KPYT/bix CKO6OK MOXHO OIyCTMTb:

new Object
new Date

3HavyeHMEM BBIpaXKeHMsa cosfilaHua obbekTa GyNeT BHOBb CO3JAHHBINA OODBEKT.

KoHCTPYKTOPBI 60n1ee noapo6HO o6cyxaaioTcs B I1aBe 9.

4.7. 0630p onepauun

Onepauyuy MUCHONb3YIOTCA B JavaScript mnsa apudMeTUUECKUX BBIPAXKEHMIA, BbI-
pakeHMIt CPaBHEHMS, TOTMYECKUX BBIPaXEHMIA, BHIPXEHNUI NPUCBAMBAHMUA U T.A.
B 1a6n. 4.1 MpMBeAeHa CBOAKA IO ONEPaNMAM, KOTOPasA MOCAY>KUT YAOOHOM CChINKOIA.

Ta6nuua 4.1. Onepauun JavaScript

yecTs!

Onepaums Deicteue AccounarsHOCTD :::::aunono Tunbi

++ NpedukcHbIA Cnpasa Haneso 1 THN NIEBOTO 3HAYEHUR —> YUCNOBON
¥ NOCTOUKCHBIA
MHKPEMEHT

- MpedukcHbin Cnpasa Haneso 1 THN NIEBOTO 3HAYEHUA —> YNCNOBON
¥ NOCT(UKCHBIH
ReKpeMeHT

- Otpuuanue yucna Cnpasa Haneso 1 4UCNOBON —> YACNOBON

+ Npeobpasosatue Cnpasa Haneso 1 Nio60ii —> Yucnosoit
B 4HCNO

~ WnBepTuposaxue Cnpasa Haneso 1 LENOYUCNEHHDIH —>
6Gutos L{eNOYMCAEHHDIN

! WnBepTtuposaHne Cnpasa Haneso 1 Gynesckuit —> Gyneckuii
Gynescxoro 3xa-
YeHus

delete Ynaneuwe csoiictea  Cnpasa Haneso 1 TVN NEBOTO 3HAYeHus —>

GyneBckuit

typeof YcraHosnenne Tuna  Cnpasa Haneso 1 nio6oit —> cTpoxoBLIit
onepakpa

void BoaBpatuenue Cnpasa Haneso 1 nioboit » undefined
3HaYeHms
undefined

* - . -

* Boasenehue Cnpasa Haneso 2 YUCNOBOIA, YNCNOBOI —> YUCNOBOI

B CTENneHb

*/ % YMHOXeHue, Cnesa Hanpaso 2 4MCNOBOIA, YMCNOBOIA —> YUCNOBON
Aenexue, 0cTaroK
OT AeneHus

—_—
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Mpogonxerue Tabn. 4,1

Konuvecreo

——
.

Onepauus Aeiictene AccoumamusHocTb onepangos Tuns
+, - Cnoxenue, Cnesa Hanpaso 2 YUCNOBOIA, YUCAOBOW —> YUCNOBOI
BblYNTaHNE
+ KonkateHauus ctpox  Cnesa Hanpaso 2 CTPOKOBbIA, CTPOKOBbIA —>
CTPOKOBbIiA
<L Casur Bneso Cnesa Hanpaso 2 LENOYMCNEHHBIi, LIESIOYMCIICHHIN —
LENOYUCNEHHbI
>> Cneur Bnpaso ¢ Cnesa Hanpaso 2 L{eNOMMUCICHHBIH, LIENOYUCAEHHBIH
paclmpeHrHem 3+aka LeN0YUCNEHHDI
>>> Cpsur Bnpaso ¢ 0-  Cnesa Hanpaso 2 LENOUMCTIEHHBIA, LIENOYHUCAIGHHLIN ~>
NONHEHUEM HYNAMM LeNoYUCEHHbI
<, <=, >,>= (CpasHeHHe B 4YHC- Cnesa Hanpaso 2 YUCNOBOIA, YCNOBOI —>
NOBOM nopsaxe Gynesckuii
<, <=, >, >= (CpasHeHve B anpa- Cnesa Hanpaso 2 CTPOKOBbIA, CTPOKOBBI —>
BUTHOM nopsAKe Gynesckuit
instanceof Mposepka knacca Cnesa Hanpaso 2 06bexTHbIA, PYHKLMOHANbHDI =
obvekra GyneBckuit
in Mposepka, cywecr-  Cnesa Hanpaso 2 n060ii, 06bexTHbIA —> Gynesckuii
BYET AN CBONCTBO
== Mposepka Ha npep-  Cnesa Hanpaso 2 nio6oit, nioboii —> Gynesckwit
MET HecTpororo
paBeHcTBa
1= Nposepka Ha npea-  Cnesa Hanpaso 2 mo6oi, no6oit —> Gynesckuit
MET HeCTpororo
HepaBeHcTsa
=== Nposepxa Ha Cnesa Hanpaso 2 nio6oit, noboit —>Oynesckuit
npeamer CTpororo
paBeHcTBa
== MNposepka Ha npea-  Cnesa Hanpaso 2 noGoii, no6oii —> Gynesckuii
MET CTPOroro Hepa-
BEHCTBA
& Buluncnenve nobu-  Cnesa Hanpaso 2 LIENOMUCTIEHHBIA, LIENOYUCEHHBIA —
ToBoro U LENOYMUCNEHHDI
~ Buiuucnenne nobu-  Cnesa Hanpaso 2 LeNOUUCNEHHBIA, LENOYUCAEHHbIA —
TOBOFO UCKNI0Yalo- LeNOYUCACHHDIi
wero WA
I Buuucnenme nobu-  Cnesa Hanpaso 2 UENOHCNEHHBIM, LEOYUCHEHHbIA —>
Tosoro WU UENOYUCNEHHbIA
&& Boiuncnenwe noru-  Cneea Hanpago 2 nio6oit, nioboit - noboit
yeckoro U
Il Buumcnenwe norn-  Cneea Hanpaso 2 nio6oii, noBoit —> nio6oi
yeckoro WU
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Oxonyanwe 1aon. 4.1

Onepaums Reiicraue AcCOUMATHBHOCTD f::::::?: Tunn
,/?"—' BuiGop nepBoro CneBa Hanpaso 2 nio6oii, moboi —> moboit

: onpeaeneHHoro
onepanga

2: Buibop BToporo unu  Cnpaea Haneso 3 Gynesckuit, noboi, noGoii —>
Tperbero onepa1pa nioboi

= lpuceansanne Cnpasa Haneso 2 THN NEBOTO 3HayeHus, nioboii -
nepemeHHoi nam moboit
cBOiiCTBa

**= *=, /= Onepuposanue u Cnpasa Haneso 2 THN NEBOrO 3HaYeHus, Moboil =

%=, NpHCBaNBaHue noboit

+=, —=, &5,

A=’ =,

KL=, >>=,

>>>=

' Or6pacbiBate nep-  Cnesa Hanpaso 2 no6oii, nio6oit - no6oit

BOFO ONEpaHaa, Bo3-
BpalLeHne BTOPOro

OG6parute BHMMaHMe, YTO GONBIIMHCTBO ONEpaLMit NPENCTaB/IeHBl CUMBO/IAMM ITyH-
KTyaluu, TakKumMyu Kak + u =. OfHaKO HeKOTOphbIe OlepaLyy NMPENCTaB/IEeHbl KNOY€eBbI-
MM cnoBamu Hanopo6ue delete u instanceof. Omepauuu, npeAcTaBIeHHbIE KO-
YeBBIMM C/IOBAMMU, ABNAIOTCA OGBIKHOBEHHBIMM ONepalMAMY, KaK Te, YTO BbIpaXKeHbI
€ MOMOILbI0 CUMBOJIOB NMYHKTYaLiMM; Y HUX IPOCTO MeHee TAaKOHUYHBIA CUHTAKCHUC.

Undopmauusa B Tabn. 4.1 opraHusoBaHa 1o npuopuTeTaM onepauuit. Onepanuu,
nepeuncneHHbie NePBBIMU, MMEIOT 60/ee BHICOKMIA IIPUOPUTET, YeM OMepaliuu, URy-
e nocneguumu. Onepanyy, pasfieNieHHble TOPU3OHTANTBHONM TMHMEN, UMEIOT pas-
Hble ypOoBHM IpuoOpuTeTa. B KOMOHKe “ACCOLIMAaTUBHOCTb” yKasaHa acCOLIMaTUBHOCTD
omepauuit — creBa HampaBoO MM clpaBa HaneBo. B xononke “KonuyectBo onepan-
ROB” NPMBOAMTCA KOMMYECTBO ONEpPaHAOB. B konoHke “Tumbl” nepeuyncnsAioTCs OXM-
Aaemble TUIBbI ONEPaH/OB U (MOC/e CMMBOJIA -») TUI pe3ynbTara onepauuu. B nmocne-
ARyoluMX noppaspaenax o6bACHAIOTCA KOHLENMIMUM IPUOPUTETA, aCCOLIMATUBHOCTH U
THna onepanpos. 3areM GyAyT ONMMCaHBI CaMM ONEpaLMK.

4.7.1. Konuuectso onepaH/ioB

Onepaumyu MoXkHO pas6uTh Ha KaTeropymm, OCHOBBIBAACh Ha KO/MMYECTBE OKMAae-
MbIX MMy onepanpfos (ux aprocmu). BonbiumHcTBO onepaumit JavaScript, nogo6HbIX
Onlepauum yMHOXEHUA *, ABMAIOTCA GUHAPHLIMU Onepayuamu, KOTopble 06 beauHA-
0T Ba BEIpaXkeHNs B OfHO 6onee cnoXxHOe BblpaXkeHue. To eCTb OHM OXKMIAIOT BA
Onepanpa. B JavaScript Takoke MOAAEP)KUBAETCSA HECKOIBKO YHAPHLIX Onepauuil, KOTo-
Pble npeBpaiiaoT ofMHOYHOE BbIpaXKeHUE B OAMHOYHOE 60/ee CIOKHOE BbIpaskeHMe.
Onepauus - B Brpaxenun -x mpencTaBseT co6oil YHAPHYIO ONEPALIMIO, BHITOHA-
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foulyto OTpULiaHKe onepanza X. HakoHeu, B JavaScript umeeTcst ojHa mepHapHas one-
payuss — YCTOBHAs ONEpalus ?:, KOTopas ob6bemuHAET TPY BbIpaXKeHUs B OHO.

4.7.2. Tunbl onepaHAos U pesynbraTa

HekoTopble onepauyuu paboTaloT CO 3HaYEHNAMM NI060ro THIA, HO 6O/BLIMHCTBO
OKMAAIOT, YTO MX ONEPaHJbLI OTHOCATCA K CrieuuduyecKuM TUIAM, ¥ BO3BPALIAIOT
(Mnu BHIYMCIAIT) 3HaYeHMe crelmduyeckoro Tumna. B xonoxxke “Tunm” B Tabn, 4.1
yKasaHBbI TUIBI OTIEPaHNOB (Tiepey CTPENKOI) M TUII pe3y/brara (TOCKe CTPENKH) fs
omepauui.

Onepaumn JavaScript 06514HO N0 Mepe Hafo6HOCTH Npeo6pasyoT TUNBI (CM. pas-
gen 3.9) ceoux omepanyio. Onepauus YMHOXEHMS * OXMJIaeT YMUC/IOBbIE OTEPaHNBbI,
HO BblpaxkeHue "3" * "5" NOMyCTUMO, IOTOMY 4YTO MHTepnpeTaTop JavaScript Moxer
npeo6pa3oBaTh ONEPaHAbl B YMCNA. 3HAYEHNEM TAKOTO BBIPaXKEHMS, KOHEYHO XKe, by-
get umcno 15, He cTpoka “15”. BcmoMHuMTe TaKoKe, 4TO KaXoe 3HaueHue JavaScript
asagerca nu6o “UCTUHOI, 60 “/OXKDBI0”, MOITOMY ONEpanVIi, KOTOPble OXKMAAOT
6ynesckue onepaHabl, 6yAyT pa6oTaTh ¢ onepaHiaMu 1060ro Tumna.

OnpepnenenHbie onepanuy BeAyT cebs Mo-pasHOMY B 3aBUCUMOCTH OT THUIIOB CBO-
ux omepaHfoB. B yacTHOCTH, onepanusa + CKIafibIBa€T YUCIOBbIE OIIEPAHNBI, HO MpPO-
M3BOAUT KOHKATEHALMIO CTPOKOBBIX ONEPaHAOB. AHA/IOTMYHO OlepaLyy CPaBHEHUS,
TaKMe Kak <, BBIIIO/IHAIOT CPaBHEHMe B YUC/IOBOM MM aipaBUTHOM MOPSIAKe B 3aBU-
CUMOCTH OT TMUIIOB ONepaHAOB. B onmMcaHMAX MHAMBUAYaNbHBIX OnepaLuil OObsCHA-
I0TCA MX 3aBUCUMOCTHM OT TUIIOB M YKa3bIBaIOTCA Npeo6GpasoBaHMUA TUIIOB, KOTOpbIE
OHMU JIeNAIOT.

O6paTuTe BHMMaHMe, YTO ONEpaLMK IPUCBaNBAHUA U PAJA APYTUX ONepaLiuii, me-
PeYMCIIeHHDIX B TaON. 4.1, OXKMAAIOT ONepaHy, TUIIA IeBOro 3HauYeHus. /lesoe 3navenue
(Ivalue) — mcTopuyeckmit TepMUH, O3HAYAIOLIMII “BbIpakeHMe, KOTOPOE MOXET 3a-
KOHHO HaXOJMTCS C JIEBOM CTOPOHBI oniepauuy npucBauBanus’. B JavaScript neBbiMu
3HaYeHUAMY ABNIAIOTCA TEPEMEHHbIE, CBOMCTBA OOBEKTOB M 3/IEMEHTHI MaCCUBOB.

4.7.3. No6ouHble 3¢ PekTbl Onepaumn

Borumcnenme npocToro BoipaxkeHUs BpoAe 2 * 3 HUKOTAA HE B/IMAET HA COCTOAHME
Ballieit mporpaMmbl M m06bie Gyfylume BHIYMC/IEHNA, BHINOMHAEMbIE NPOrpaMMoON,
He GYIyT 3aTPOHYTHI YIOMAHYTBIM BbIYMCTIeHMEM. TeM He MeHee, HEKOTOpBIE BbIpa-
XeHUs. UMET 1060yHbIe 3¢ (eKThI, ¥ UX BbIYMC/IEHME MOXET BIMATH Ha pe3y/nbTar
6yaywux BerumcineHmit. CaMbIM OYEBMAHBIM NPMMEPOM CITY’KaT ONepanuy MpucBa-
MBaHUA: €C/IY Bbl IPUCBOUTE 3HAYEHME NEPEMEHHON MM CBOICTBY, TO 3TO USMEHUT
3HayeHHe /M060ro BeIpaXKeHMsA, B KOTOPOM 3a[ieiiCTBOBAaHA JaHHAs MepeMeHHas Uau
cBoiicTBO. IToxoxas cuTyalMs c onepauysiMy MHKPEMEHTa ++ U leKpEMEHTa ——, T.K.
OHU BBINIO/IHAIOTCA HeABHOe mpucBanBaHue. Onepauus delete Toxe MMeeT M0604-
Hble 3¢ deKThI: yanenme CBocTBa MOAO6HO (HO He COBMAAaeT) MPUCBAUBAHMIO 3HA-
4yeHna undefined csoiicTBy.

C ocranbHbIMM onepauusamy JavaScript He cBA3aHbI NO60uHbIe 3P deKTH, HO BbI-
PXXeHMs1 BBISOBOB QYHKIMIA M cO3faHMA 06beKTOB OyAyT MMeTb nobounsie addek-
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151, €CIM B Tene GyHKUMM MM KOHCTPYKTOpa NPUMEHAETCA KaKaA-TO OMepauus C
10604HBIMU apdexramm.

4.7.4. NpnopuTeTbl ONepauun

Onepauyu B Tab1. 4.1 nepedynCneHb! B MOPAJKE OT BHICOKOTO MPUOPUTETA IO HU3-
«oro ¥ € TIOMOILIbIO TOPU3OHTA/IbHBIX TMHUI OTAENANTCA IPYIIIBI ONEPaLyii C ORHUM
4 TeM e ypoBHeM mpuoputera. [IpuopuTeThl Onepauyit ynpasnsioT NOPAAKOM, B
KOTOPOM OII€PaLIMM BHINONHSAIOTCA. Omnepauuu ¢ 60nee BHICOKUM IpuoputeToM (6/11-
e K Hauanmy TabnuLbr) BBINOMHAIOTCA Tepey onepauuamu ¢ 6onee HUSKUM TIpUOPH-
retoM (6/IKe K KOHLY Tabmuiibl).

PaccMOTPHUM Clleiylolliee BbIpaXkeHue:

w=Xx+y*z;

Omnepanysa YMHOXEHUA * uMeeT Goree BHICOKMIT IPMOPUTET, YeM OIepalys Co-
>KeHUA +, TO3TOMY YMHO)XXE€HME BBINTO/IHACTCA paHbllle CI0OXKEHUA. Onepauml npucsa-
uBaHUA = UMECET CaMblif HU3KMIA NpUOPUTET, TaK YTO NpHUCBaAUBAHNE BBINO/HAETCA
nocie Toro, Kak Bce onepanumn B HpaBOﬁ CTOpOHE 3aBE€PLICHDI.

HPMOPMTCTBI Onepauuifi MOXXHO IIepeonpenenaTb 3a CYET ABHOIO UCIO/Ib30OBaHUA
KpYT/IBIX CKOGOK. UTO6bI 3aCTaBUTD COXEHME B MPEABIAYIIEM NPUMeEPE BHINOMHUTD-
CA NEPBBIM, 3aIMUIINTE TaK:

W= (x+y)*z;

O6patuTe BHMMaHMe, YTO BBIPaXKEHUA HJOCTYNa K CBOJMCTBAaM M BBI30BAa MMEIOT
6onee BBICOKMII IPMOPMTET, Hexxenn Mobas onepauus, nepeducieHHas B Tabm. 4.1.
BsrnsnuTe Ha NpuBeAeHHOE HMUXKE BhIpAXKEHMeE:

// my - o6BeKT cO CBOMCTBOM rno mMeHu functions, 3HauyeHMEM KOTOPOTO
// sBnsierca mMaccuB QyHKUMI. Mbl BHBHBaeM QYHKLMIO HOMEP X, Neperaem
// et apryMeHT y M 3anpammMBaeM TMI1 BO3BPAMEHHOTO 3HAUYEHMS.

typeof my.functions[x] (y)

Xota typeof — opHa M3 onepaumit ¢ CaMbIM BbICOKMM NPHOPUTETOM, OHa GyaeT
BBINONMHATBCA HAa pe3ynbTaTe JOCTYIA K CBOMCTBY, MHIEKCallMy MacCHBa M BbI3OBe
bynkuum, koropsie 06nafaioT Gonee BHICOKMM NPUOPUTETOM, YeM typeof.

Ha npakruke, ecnu Bbl He COBCeM yBepeHBI B IPMOPUTETAX CBOMX OMEPALMiA, TO
Npoie Bcero NpMMEHATb KPyrabie CKOOKM, fenas MOPAAOK BbIYMCIEHUS ABHBIM.
Basxcno snath cnemytomme npasmna: yMHOMXeHMe ¥ [eNeHUE BBINONMHAITCA TIEPER CIO-
XK€HMEM M BBIYMTAHMEM, 2 NIPUCBAMBaHNE MMEET OYeHb HM3KMIA IPMOPUTET M MOYTH
BO Bcex cny4yasix BbINONHAETCSA MOC/IENHUM.

Korpa B JavaScript go6aBnsioTca HOBble OnepaLyy, OHY He BCEIfa €CTECTBEHHBIM
O6pasom BMMCHIBAIOTCA B 3Ty cXxeMy mpuoputeToB. Omepauus 2? (cM. mompasgen
4.13.2) nokasana B Ta6n. 4.1 Kak uMelman 6onee HU3KMI IPUOPHUTET, YeM | | ¥ &&,
HO Ha camoM fene ee MPUOPUTET OTHOCUTENBHO YIIOMAHYTHIX ONepaLuii He onpefe-
7en, u cranpapr ES2020 Tpe6yer sBHOrO MCNONb30OBaHUsI KPYITIBIX CKOOOK NpU CMe-
WnBaHmy 27 ¢ | | UM && AHANIOTMYHO HOBAs ornepanusa BO3BENEHUS B CTENEHb **
He o6napaeT 4eTKO ONpeneNeHHBIM PUOPUTETOM OTHOCUTENBHO YHAPHOU ONepaLun
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OTPML@HMA M NOTOMY NPy KOMOMHMPOBaHMM OTPULIAHMSA U BO3BEJEHUA B CTEIeHp
NpUAETCA NPUMEHATD KPYT/Ibie CKOOKH.

4.7.5. AcCOUMATUBHOCTb Onepauun

B Tabn. 4.1 pnsa Kaxkpoyi onepanuyu yKasaHa €€ accoyuamusHocmv, KOTOpag
onpefenseT NOPAAOK BHIMONHEHUA ONepaLyit C ONMHAKOBbHIMMU NPUOPUTETAMY,
ACCOIIMATUBHOCTD C/IEBAa HANPaBO O3Ha4yaeT, YTO Olepalyy BINIONHAIOTCA C/laBa Ha-
npaso. Hanpumep, onepauus BbIYMTaHUA MMeET aCCOMATUBHOCTD C/leBa HaMpaso,
O3TOMY:

wW=x-Y-2z;

TO XK€ CaMoe, 4YTO M:

w=((x-Yy) -2);

C Apyroif CTOPOHBI, CNIefyIoll{ie BbIpaXKeHN:

y=a ** ph *k*k o

X = ~-y;

W=X-= y = 2Z;

q = a?b:c?d:e?f:qg;

3KBUBAJICHTHbI TaKMM BbIDAXKE€HUSM:

y=(a** (b**c));

x = ~(-y);
w=(x=(y=2));

q = a?b: (c2d: (e?f:q));

NOTOMY 4YTO onepaunusa BO3BEAEHUA B CTEMNEHb, YHapHas onepauus, onepauusa mnpu-
CBaMBaHMsA U TE€pHapHas yC/IOBHas onepauysa MMET acCOLMaTMBHOCTD ClipaBa Ha-
JIEBO.

4.7.6. Nopapok BbluncneHuns

[IpnopuTeTsl M acCOLMATMBHOCTD ONepauMit 3a/]al0T NMOPANOK MX BHIMONHEHUA B
C/IOXKHOM BBIPQXXEHNM, HO OHYM He YKa3biBAIOT MOPANOK, B KOTOPOM BBIYMC/IAIOTCA
noasbipaxkenus. Vintepnperarop JavaScript Bcersa BHIYUC/IAET BHIPa)XKEHMA CTPOro B
nopsaxe ciesa Hanpaso. Hanpumep, B BbIpaXkeHUn W = X + Y * z mopBbIpaXkeHUE
W BbIYMC/IAETCA MEPBBIM, a 33 HUM X, y U z. Jlanee 3HaYeHUs y M Z NepPEMHOXKAIOT-
s, Npou3BeficHMe CKIAfbIBAeTCA CO 3HAYEHMEM X M Pe3yNbTaT NPUCBauBaeTCA nepe-
MEHHO MM CBOMCTBY, YKa3aHHOMY BblpakeHueM w. Jlo6aB/ieHue KpYI/bIX cCKOGOK K
BBIPOKEHUAM MOXET M3MEHUTb OTHOCUTENbHBIN MOPANOK BHIMOTHEHMA YMHOXEHNUA,
CIOXKEHMs M TIPUCBaMBaHMsA, HO He MOPANOK BBIYMC/IEHNSA C/ieBa HAlNpPaBo.

Ilopsapok BEIYMCIEHMA CIEfyeT YYMTHIBATH TONbKO B CUTYaLiMy, KOT/ia Kakoe-TO
BRIYMC/IAIEMOE Bbipaxkenue uMeeT nobounbie addexTs, KOTOphie BAMAIOT Ha 3HAYE-
Hue fipyroro BbipaxkeHusa. Ecnu BoipaxkeHMe X MHKPEMEHTHPYET IepeMeHHYI0, MC-
MONb3YEeMYI0 BbIPaXKEHMEM Z, TOTZA TOT (aKT, YTO X BBIYMCIAECTCA TepeN Z, BaXKeH.
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4.8. ApnMeTnyeckme BbipaxeHus

B 9TOM pa3sfiefie pacCMaTPUBAIOTCA ONePaluy, KOTOpbie BHINONHAIOT apupMeTH-
geckvie ¥ ipyTHe YMCIOBbIe IEVICTBUA HAJ| CBOMMMY OllepaH/IaMHu. Onepauuu Bo3Befe-
ymA B CTENEHb, YMHOXEHMS, IC/ICHUA Y BHIYUTAHUA NPAMONUHENAHBI M PaCKpBIBAIOTCA
f1epBbIMH. Iins onepauum Clno>keHUs BbifieNieH COOCTBEHHBIN NOApasfen, NOCKONbKY
oHa TaK)Ke MOXET BHINONHATh KOHKaTEHALMIO CTPOK, M BAOGABOK C Heif CBA3AHO He-
cKONbKO HEOOBIYHBIX MpaBu/ MPeo6pasoBaHMsA TUIOB. YHapHbIE M OGUTOBbIE OIle-
paliuy TOXe OMUCAHDI B OT/IENBHLIX NOAPASAENax.

BONbIIMHCTBO apuPMETHYECKUX Omepalimii (3a MCK/II0YeHMEM OTMEYEHHBIX HIKeE)
MOXHO IIPMMEHATD € onepaHaamu BigInt (cM. moppa3spen 3.2.5) unu ¢ O6BIKHOBEH-
HpIMM YMCTIAMM TIPY YC/IOBUM, YTO 3THU [iBa TUIIA HE CMEIUMBAIOTCA.

Ba30BbIMM apuPMeTHYECKMMM ONepauuaMM ABIAIOTCA ** (BO3BeleHMe B CTe-
nenb), * (yMHOXeHme), / (menenue), $ (MOAYNb: OCTATOK OT fienenusn), + (cnoxe-
ame) u - (Bbruntanue). Kak ynommnanoce, Mbl 06Cyaum onepaumio + B OTAECNbHOM
paspene. OcTanbHbIe NATH 6a30BbIX OnepaLuil MPOCTO OLEHUBAIOT CBOU ONEpaHAbI,
npyu HEO6XOAMMOCTH NpeobpasyoT 3HaYEHNA B YMC/IA U 3aTEM BBIMMCIIAIOT CTeNEeHb,
npousBefieHNe, YaCTHOE, OCTATOK MM pasHocTb. HeuncnoBbie onepanpbl, KoTOpbie
He YAaeTcsA Mpeo6pasoBaThb B YMC/A, MONYYalOT 3HayeHue NaN. Ecnu opuu us aByx
onepaHfioB paBeH (unu npeo6pasoBan B) NaN, TOrAa pesynbTaToM omepauuu Gyaet
(nouty Bceraa) NaN.

Onepauus ** umeet Go/ee BBICOKMII IPUOPUTET, YeM onepauun *, / u % (npu-
OpuTET KOTOPBIX B CBOIO O4Yepenb Bhillie, 4eM y + M —). B oTamume oT apyrux onepa-
umit onepanuaA ** paboTaeT crpaBa Ha/leBO, TaK YTO 2**2**3 — T0 Xe caMoe, YTO
M 2**8, HO He 4**3. B BbipakeHMAX HamofoOue —3**2 NPUCYTCTBYeT €CTeCTBEH-
Has#g HEOJHO3HAYHOCTh. B 3aBUCMMOCTM OT OTHOCUTENILHOTO NMPHOPUTETAa YHAPHOIO
MMHYCa U BO3BE[EHUA B CTENeHb YKa3aHHOE BbIpakeHUe MOXXeT O3Ha4yaTb (-3) *¥*2
wy - (3**2). PasHble A3bIKM 06pabaThIBaTh 3TO MO-PasHOMY, ¥ BMECTO TOTO, YTOObI
NPUHATD KaKyI0o-TO CTOPOHY, MHTepnpeTaTop JavaScript npocTo coobuiaeT 0 cUHTaK-
CuYeckoit ommbKe B CIyvae OTCYTCTBUS KPYITIbIX CKOOOK B JAHHOM C/y4ae, BbIHYX-
7as BaC 3aMuChIBaTh HeJIBYCMbICTIEHHOE BbipaXkeHue. Onepanus ** B JavaScript oTHO-
CUTCA K Hanbornee HOBBIM: OHa Obinia Jo6aBneHa B A3bIK ¢ BhixogoM ES2016. OpgHako ¢
CaMbIX paHHMX Bepcuii JavaScript JoctynHa dynkuus Math.pow (), koTopas Bbinon-
HAET TO Xe AECTBME, YTO M Olepaumua **,

Onepauus / genut cBOit nepBbii onepaHj Ha BTOpoit. ECly BbI MPUBBIKAM K A3BI-
KaM mporpaMMupoBaHNsA, B KOTOPhIX POBOAMTCA pasfiMyne MEXAY LenbIMU YHUCTaMU
W uncraMu ¢ naBaolelf TOYKO, TO MOT/IM Obl OKMAATD NMONYYEHUA LIeTOYUC/IEHHO-
TO pesynbraTa mpu AeneHum OFHOTrO uHenoro Ha gpyroe. Tem He MeHee, B JavaScript
BCe umcna npepcTaBieHbl ¢ MIaBaloLieil TOYKOM, MO3TOMY BCe ONEpaLuM [ielieHUsA
TPOM3BOAAT pe3yNbTaThI C N/IABAIOLLEl TOYKON: Pe3y/IbTaTOM BBIYMC/IeHUA 5/2 GymeT
2.5, a He 2. [lefeHue Ha HONb BbIAET MONOXKUTENbHYIO WM OTPHUIATENbHYIO 6eCKO-
HeyHoCTb, B TO Bpems Kak 0/0 oueHuBaercsa B NaN: HM OAMH M3 MOAOGHBIX CIyyaeB
He renepupyeTt own6Ky.

Onepauus % menuT mo MOAyio NepBblit OnepaHj, Ha BTOpoii. Jipyrumu criosamu,
OHa BO3BpalaeT OCTATOK OT LIe/IOYUC/IEHHOTO Jie/ieH!s NepBOro olepaHAa Ha BTOPOiA.
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3Hak pe3y/ibTaTa 6yleT COBIajaTh CO 3HAKOM MepBOro onepanaa. CkaxeM, pe3ynbrar
poryucieHua 5 $ 2 paBeH 1, a pe3yabTaT -5 % 2 cocrtaBnser -1.

Hapsagy C TeM, 4TO Onepauus JefeHUs Mo MOAYMI0 O6bIYHO MCTIONDB3YETCA C LeNno-
4yyucNneHHbIMYU ONEpPaHAAMM, OHA TaKxKe paboTaeT CO 3HAYEHUAMM C MIABAIOLIEl TOY-
koit. Hanpumep, pesynbrat 6.5 % 2.1 paBeH 0.2.

4.8.1. Onepauus +

BMHaPHaﬂ ornepauua + BBINONHAET CNIO0XEHNE YMC/IOBbIX ONEPAaH/IOB MJIY KOHKaTe-
HaLMI0O CTPOKOBBIX OINI€paHAOB:

1+2 // =>3
"hello" + " " + "there" // => "hello there"
"1" + "2" // => "12"

Korza sHa4eHMAMM OOOMX ONEPAHAOB ABNAIOTCA NMOO YMcna, 1M60 CTPOKHM, TOrAa
TO, YTO [Ie/IaeT ONepauyus +, BIOAHe oyeBUAHO. OHAKO B II060M APYTOM Clydae Tpe-
6yeTca npeo6pasoBaHye TUIIOB, U TO, KaKO€ JIE/ICTBUE BBHINONHUTCA, 3aBUCUT OT Bbi-
NO/THEHHOTO npeo6pasoBanud. IIpaBuna npeobpasoBanusa AiA onepanuy + OTAAIT
NpeAnoYTeHMe KOHKATEHAIMM CTPOK: €C/IM OffiH U3 ONePaH/IOB OKasbhIBaeTCsA CTpoO-
KOJ unu 06bEKTOM, Ipeobpa3yeMbIM B CTPOKY, TO APYTOi1 onepaHj peobpasyeTrcs B
CTPOKY M BBINONHAETCA KOHKaTeHauusA. Clo)keHye BbINONHAETCA NMLIb TOTAA, KOTAa
HM OfMH U3 ONEepaH[oB He nofobeH cTpoKe.

dopmanbHO onepauus + BefeT ceba Tak, KaK ONMUCAHO HUXKe.

e Ecmm mo6oe n3 3Ha4eHMIT ABYX ONEePaH/IOB ABJIAETCA OO6BEKTOM, TOTAa OH Ipe-
o6pasyeTcs B 3/IeMEHTapHOEe 3HaYeHMe C IPMMEHEHNEM aITOPUTMa, ONTMCAHHOTO
B nopapasperne 3.9.3. O6bexThl Date npeo6pasyloTca MOCPEACTBOM CBOETO METO-
ma toString (), a Bce ocTambHble 06bEKTH NIpeobpasyioTcs yepes valueOf (),
€C/IM 3TOT METOJ, BO3BpalljaeT 3/ieMEHTapHOe 3HayeHue. TeM He MeHee, 60/b-
HIMHCTBO OGBEKTOB He Pacro/iaraeT Moje3HbIM MeToAoM valueOf (), Tak uTo
OHM npeobpasyioTcsa ToXe Yepes toString ().

¢ Ilocne npeo6pa3oBanusa 06'beKTa B /IeMEHTapHOe 3HauYeHMe, eclu NM06oN U3
ABYX OIEpaH[OB OKa3bIBAE€TCA CTPOKOM, TO APYToit mpeobpasyeTcs B CTPOKY U
BBIMONHAETCA KOHKaTeHALUA.

* B nporuBHOM cnyyae o6a onepanga npeobpasyiorcsa B yucna (uam B NaN) u
BBIMIO/THAETCA CIOXKEHME.

Huxe TIpUMBEEHO HECKONbKO NTPUMEPOB:

1+2 // => 3: crnoxeHue
"1t o+ 2w // => "12": KOHKaTeHauus
"1+ 2 //=>"12": xoHKaTeHaUMs MoOCJe NpeoBpa30BaHUA UMCIia B CTPOKY
1+ {} // => "1[object Object]": xoHKaTeHauMs MOCJE

// npeoBpazoBaHus o6beKTa B CTPOKY
true + true // => 2: cnoxeHme noclse npeobpazoBaHuUA

// GyJIEBCKOT'O 3HAUEHUS B YUMCIIO
2 + null // => 2: cnoxeHue nocisie npeotpazoBanma null B 0

2 + undefined // => NaN: cnoxenue nocie npeoBpasosanusa undefined B NaN

102 | inasa 4. Bupawenwa n onepaun



B 3aK/I0OYeHMEe BaXXHO OTMETUTD, YTO KOIr[ja Onepaunus + UCHONb3yeTCsa CO CTPO-
KaM¥ ¥ YUCNIaMM, TO OHa MOXeET He 6bITh aCCOLMATMBHOI, T.€. pe3yabTaT OyAeT 3aBu-
ceTb OT MOPANKA BBINOMTHEHNA HeACTBUIA.

Bot npumep:
1+2+ " blind mice" // => "3 blind mice"
1+ (2 + " blind mice") // => "12 blind mice"

B mepBOIf CTPOKe KOAa KpyI/ble CKOOKM OTCYTCTBYIOT, a ONepalLysa + UMeeT ac-
COLMATUBHOCTD C/IeBa HAINpaBo, MIO3TOMY CHayajla CK/IafbIBAIOTCA ABa YMC/IA U BbI-
[ONHAETCA KOHKAaTEHALMA MX CYMMbI CO CTPOKOIf. Bo BTOpoOIt cTpoke KOfia Kpyriibie
CKOOKYM M3MEHAIOT NMOPANOK eACTBMIA: IPOMCXOAUT KOHKAaTeHALMA YNCIa 2 CO CTpo-
KOl [UIA MONy4YeHUsI HOBOW CTPOKM. 3aTeM BbINONHAETCA KOHKaTeHaums uucna 1 ¢
HOBOJ CTPOKOJ ISt NOMy4eHUs PMHANBHOTO pe3y/nbTara.

4.8.2. YHapHble apudpmMeTmyeckue onepauum

VYHapHble omepanyuy MOAMPHULMPYIOT 3HaYEHMe eAMHCTBEHHOTO ONEpPaH/a, YTOObI
nony4MTh HOBOe 3HayeHMe. Bce yHapHble omepauumu B JavaScript MMelOT BBICOKWIt
NPUOPUTET U ABNAIOTCA aCCOUMATMBHBIMMU CIIpaBa HaneBo. YHapHble apudMeTHyec-
Kue oIepanuu, ONMCaHHbIe B HacToseM pasgene (+, —, ++ U —-), npu Heobxoau-
MOCTHM Npeo6pasyloT CBOJ eAMHCTBEHHBIN onepaHA B uucno. O6paTure BHMMaHMe,
YTO CMMBOJIBI TYHKTYaluy + M — MPUMEHAIOTCA B KadyeCTBe M YHapHBIX, ¥ OGMHApHBIX
onepanui.

Hwke nepeuncnensl yHapHble apudmeTnyeckmne onepanym.

Vuapuotii nnioc (+)

Onepauus yHapHOro Ioca npeo6pasyeT cBoit onepaup B uucno (unu B NaN)
¥ BO3BpalllaeT npeobpa3oBaHHOe 3Ha4YeHMe. B clydyae MCIONB30BaHMA C Ome-
PaHIOM, KOTOPbIi1 yXe ABJIAETCA YMC/IOM, OHAa Hu4ero He jenaer. Omepamnuio
YHapHOTrO IUIIOCa He/b3s MPUMEHATh CO 3HaYeHuAMM BigInt, T.K. OHM He Mo-
ryT 6bITh Mpeo6pa3oBaHbl B OObIKHOBEHHbIE YMCIA.

Yuapuoui munyc (-)
Korpa — mcrionb3yeTcs kak yHapHasA onepaius, orepaHy npy Heo6XoAMMOCTH
npeobpasyeTcsa B YMCIO ¥ 3HAK pe3yNbTaTa U3BMEHAETCA.

Huxpemenm (++)

Onepauus ++ MHKPEMEHTUPYET CBOI €AHCTBEHHBIN onepaHp (T.e. fobapnseT
K HeMy 1), KOTOpbIi 0643aH GbITD /IeBbIM 3HaUYeHMeM (TTIepeMEHHO, 3IEMEHTOM
MaccuBa MM CBOVMCTBOM o6bekTa). Omepanus npeobpasyet CBOi1 OnepaHp B
4Mcno, fo6aBnsgeT K HeMy 1 M NMpUCBauBaeT MHKPEMEHTUPOBAHHOE 3HaYeHMe
06paTHO NepeMEHHOIA, 5/IEMEHTY MU CBOVICTBY.

BosBpaijaemMoe 3HaueHMe OMepaLun ++ 3aBUCUT OT €€ TMO3ULMMU OTHOCUTENBHO
onepanpa. Korna omepaumsa ++ HaxogMTCA nepey, OlepaHAOM, OHa Ha3blBaeTCA
NpedUKCHBIM MHKPEMEHTOM, MHKPEMEHTUPYET ONepaH[ M pe3ynbTaToOM BHI-
qucneEuna 6yneT MHKpeMeHTMpPOBaHHOe 3HayeHue onepaHaa. Korna onepauus
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++ HaXOJUTCA MOC/Ie OllepaH/ia, OHa Ha3bIBaeTCs MOCTPUKCHBIM MHKPEMEHTOM,
MHKPEMEHTUPYET ONEpaHJ] ¥ Pe3ynbTaTOM BhIYMCIeHUs GyneT sHaueHue Ofle-
paHfia 00 UHKpeMeHmMupoeanus. BsriaHuTe Ha OTIMYME MEXAY CTEfYIOLMUMY
ABYMA CTPOKaMM KOZa:

let i =1, j = ++i; // i u j paBHH 2
let n =1, m = n++; // n paBHO 2, m pasBHO 1

O6paTuTe BHMMaHMe, YTO BbIpa)KeHMe X++ He BCerna GymeT TeM ke, 4TO u
x=x+1. Onepauus ++ HMKOIZA He BBHINONIHAET KOHKATEHALMIO CTPOK: OHa BCer-
na mpeobpasyeT CBOIf ONepaHJ B UMCIO M MHKpeMeHTupyeT ero. Ecmm x —
crpoka “1”, To ++x Gymer uncnoM 2, Ho x+1 — crpokoit “117,

Kpome ToOro, ns-3a aBTOMaTU4€ECKOM BCTABKM TOYEK C 3aMATONM MHTEPIpPETATO-
poM JavaScript Bbl He MOXKeTe pasMel[aTh paspbiB CTPOKM MEXAY OnepaLme
NOCTPUKCHOrO MHKPEMEHTA U ONEpPaH/IOM, KOTOpbIN eit npepiectsyeT. Eciu
BbI [TIOCTYIIMTE TaK, TOTfa MHTepnpeTaTop JavaScript 6ymeT TpakToBaTh Ome-
PaHA KaK MOMHbINA OMepaTop U BCTABUT TOYKY 3alATOM NeEpeN onepauueit.

Onepauus MHKPEMEHTAa B CBOMX JIBYX GopMax, NpedMKCHO! U MOCTPUKCHOM,
yalle BCEro NpUMMEHAETCA 11 MHKPEMEHTUPOBAaHUA CYETYMKA, YIIPABIIAIOLIErO
umknoMm for (cM. moppaspen 5.4.3).

Hexpemenm (-=)

Omnepauusa —— OXHMAAET ONEpaH/a, ABNAIOILETOCs /eBbIM 3Ha4yeHneM. OHa mpe-
obpasyeT 3HayeHMe ONepaHfa B YMC/IO, BHIYMTAET U3 Hero 1 M mpucBamsaeT
AeKpeMeHTMPOBaHHOe 3HayeHNe o6paTHO onepaHay. [Tono6HO ++ Bo3Bpauae-
Moe 3HayeHMe olepalMyu —— 3aBUCHUT OT €€ MO3ULMKU OTHOCUTENIBHO ONepaHya.
Korza ona ucnonbsayerca nepey onepaHfioM, TO IeKpeMEHTUPYET M BO3BpalLiaeT
AEeKpPEMEHTMPOBAaHHOE 3Ha4YeHMe, a KOI/ia IIoC/e ONepaH/a, TO AeKpeMEeHTUpYeT
ornepaHi, HO BO3BpalllaeT 3HaueHue 00 dexpemenmuposanus. B cnydae npume-
HEHMA NOC/e ONepaH/ia paspblB CTPOKM MEXAY OIEpaH[OM M Omepauueif He
paspelireH.

4.8.3. Noburobie onepauum

ITo6utoBbie omepanyyu BHINONHAT HUSKOYPOBHEBBIE MaHUNYIALMM 6GUTaMU B
ABOMYHOM NPEACTABNEHUM YMCeN. XOTA OHM He COBEPIUAIOT TPAaAMLMOHHbIe apudme-
TUYECKNE AECTBUA, HO OTHOCATCA 3heCh K KaTeropmu apudpMeTMuecKux onepauui,
HOTOMY YTO pabOTaOT C YMCIOBBIMM ONEPAHAAMM M BO3BPAILAIOT YMCIOBOE 3HaYe-
Hue. YeTsipe onepanuy BHINOMHAIOT AeiicTBUA Gy/eBoit anre6pbl Haf MHAUBUAYA/Ib-
HBIMK 6UTaMM omepaHAOB M BeayT cebs Tak, KaK ecnu Obl KaXABIA GUT B KaXKAOM
onepanpie 6bin 6ynesckum sHavennem (1 = uctuHa, 0 = noxn). JIpyrue Tpu nobu-
TOBBIX ONepaLuy UCHONb3YIOTCA ANA CABMra GMTOB BeBO M BIpaso. Takue onepa-
MM O6bIYHO He NPUMEHAIOTCA B IPOrpaMMMPOBaHMM Ha JavaScript, M ecnu Bbl HE
3HaKOMbI C IBOMYHBIM NpPEACTAB/IEHMEM LIe/IBIX YMCEN, BK/IIOYasA ABa MpeacTaBleHus
OTPULIATE/NbHBIX YUCEN B JOTIONHUTENIBHOM KOJ€E, TO BIIO/IHE MOXKETe MPOMYCTUTD Te-
Kywiuit paspen.
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[To6UTOBBIE Omepauuy OXMUAAIOT LETOYMC/IEHHBIX ONEpaHIoB U BeAyT cebsa Tak,
GyATO X SHAYEHMA NpeAcTaB/ieHbl B BuAe 32-6GUTHBIX LiE/BIX YMCeNl, 2 He 64-6UTHBIX
gpaueHMi C TIABAIOLEl TOUKOI. DTy OMepaLyuy Npy HeO6XOAMMOCTH NpeobpasyoT
cpoyt OTIEPAHMBI B YMC/IA ¥ 3aTeM TPUBOMAT YHUC/IOBble 3HAYEHUA K 32-6MTHBIM Le-
J1bIM, OTOPacbIBas [POGHBIE YacTy U 6uTHI Mocie 32-ro. Onepauyy cxBura TpedyioT ¢
nipaBoji CTOPOHDI OTlepaHza MeXHAY 0 u 31. ITocne ero nmpeo6paszoBanus B 32-6uTHOE
yenoe Ge3 3HaKa OHM OTGPACHIBAIOT BCe GUTHI IIOC/IE 5-TO, MOMY4as YUCNO B OAXONA-
1M AuanasoHe. YAMBUTENbHO, HO NaN, Infinity u -Infinity npeo6pasyiorca B 0,
KOrAa MCTIONb3YIOTCA B Ka4eCTBE ONMEPaHMIOB 3TUX MOGUTOBBIX OTepaLimit.

Bce no6UTOBBIE Onepauyuyu KpoMme >>> MOTYT NMPUMEHATHCA C OObIKHOBEHHBIMM
yUCNOBBIMM OIlEpaHaMM MM C onepaHaamu BigInt (cM. moppasgen 3.2.5).

[lo6umosoe M (&)
Onepanusa & BbimonHseT GyneBckyio omepaumio VM ¢ KaxasiM 6UTOM CBO-
MX LeJIOYMUCIEHHBIX apryMeHTOB. BUT ycTaHaBnuBaeTcs B pe3ynbrare, TONb-
KO €C/IY COOTBETCTBYIOLMI1 OUT ycTaHOB/IEH B o6oux onepanpax. Hanpumep,
0x1234 & 0xOO0FF Brruucnsaerca kak 0x0034.

Io6umosoe MUJIN (1)

Onepauus | BoimonHsAeT 6ynesckyio onepauuio VIJIV ¢ kaxasiM 6MToM cBOMX
L[e/IOYMCIIEHHBIX apTyMEHTOB. BUT ycTaHaB/IMBaeTcs B pesy/bTaTe, €CIM COOT-
BETCTBYIOLUMII GUT yCTaHOB/NIEH B OfHOM My o6oux omepaHpax. Hampumep,
0x1234 | 0xOOFF BrrumcnsaeTca kak 0x12FF.

Mo6umosoe ucxnouarowsee WIN (*)
Onepauusa ~ BoinonHsAeT 6yneBcKyio onepaumio uckmovaouero VIN ¢ kax-
AbIM 6GMTOM CBOMX LIe/IOYMCIEHHBIX apryMeHTOB. Vickmovatomee VJIN o3nava-
eT, uTO 1M00 MepBbIit ONIEPAHA paBeH true, MO0 BTOPOI ONEpaHy paBeH true,
HO He o6a. BuT ycTaHaBNIMBaeTcss B pesy/lbTaTe 3TOH ONepalyu, €CIU COOT-
BETCTBYIOLIMI1 OUT YyCTAaHOB/IEH B OJHOM M3 JIByX OIepaHfioB (HO He B 060MX).
Hanpumep, 0xFF00 ~ 0xFOF0 Bhruncnsercsa kak 0x0FFO0.

ITo6umoeoe HE (~)
Onepauusa ~ ABNAeTCA YHAPHO! omepainMef, yKa3biBaeMoil INepesi CBOUM
€IMHCTBEHHBbIM L{/IOUMCIEHHBIM onepaHfioM. OHa pa6oTaeT myTeM nepexo-
4yeHus Bcex 6UTOB B onepaHpe. VI3-3a coco6a mpencTaBaeHuUs LieNbIX Yucen
€O 3HaKoM B JavaScript npuMeHeHue onepanyuy ~ K 3Ha4eHUI0 IKBUBANIEHTHO
M3MEHEHUIO ero 3Haka ¥ Beiuuranuo 1. Hanpumep, ~0x0F BpiuncasgeTca Kak
OXFFFFFFFO, unu -16.

Cosuz eneso (<<)

Onepanmsa << nepemeaer Bce 6MTHI B IIEPBOM OIEPaH/ie BIEBO Ha KOMMYECT-
BO NO3UIIMIL, YKa3aHHOE BO BTOPOM OIepaH/e, KOTOpOe KO/MKHO ObITh Lie/IbIM
uncnom mexnay 0 u 31. CkaxeM, B feitcTBuM a << 1 nepBblit GUT a CTAHOBUTCA
BTOpBIM, BTOPOi1 6UT a — TpeTbUM M T.A. Jiif HOBOTO NepBOro 6MTa UCHONb-
3yeTCsi HOTIb, a 3HauyeHye 32-ro 6ura yrpaunBaercsA. CHBUT 3HaYeHMs BIE€BO Ha
OfIHy MO3ULIMIO SKBMBaZICHTeH YMHOXEHMIO Ha 2, CABUT Ha AiBe NMO3ULIMYN — YyM-
HOXXeHMIo Ha 4 u T.4. Hanpumep, 7 << 2 Brruncnsercs kak 28.
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Cosuz 6npaeso ¢ pacuiuperuem sHaxa (>>)

Onepauus >> IepeMelaeT Bce 6MThI B 1ePBOM ONepaH/ie BIPaBO Ha KONMNYECT-
BO MO3MLMIL, YKa3aHHOe BO BTOpoM omepanpe (uenoe yucno mexay 0 u 31),
BuTHI, CABUHYTbHIE 3a IPAaBYIO0 FPaHUIly YMC/IA, YyTPauynBaloTCA. BUTHI, 3anonus-
eMble ClieBa, 3aBMCAT OT 3HAKOBOTO 6MTa MCXOHOro OMepaHfa, YToObI MpefoxX-
paHATb 3HaK pesynbraTa. ECy nepBbiii onepaH MOMOXUTENbHBII, TO CTapiiive
6MUTBbI pe3y/nbTaTa 3aNONHAIOTCA HYISMM; €C/IM TEPBbI ONepaH] OTPULIATENb-
HbIli, TOIJ[a B CTaplIMe GUTHI pe3ynbTaTa MOMEIIAOTCA eqMHuLbl. CABUT Mo-
JIOXKUTEIBHOrO 3HauYeHMsA BIPaBO Ha ONIHY NO3UIMIO 3KBUBA/NEHTEH Je/IeHNI0
Ha 2 (c oT6pacbiBaHMeM OCTaTKa), CABUT BIIPaBO Ha iBe MO3MLIMM PABHOLIEHEH
[eIOYMC/IEHHOMY AeneHuio Ha 4 u 1.1, Hanpumep, 7 >> 1 BrlumnciAercs Kak 3,
HO MMeliTe B BURY, UTO —7 >> 1 BBIYUC/IAETCA KakK -4.

Cosuz énpaeo c oononnenuem Hynamu (>>>)

Omnepanysa >>> 10X0Xa Ha OIlEepalLMIo >> 33 UCK/IIOYEHUEM TOrO, YTO CTapluue
6uTsl Ipy caBure 6yAyT BCErna HyNeBbIMM HE3aBUCUMO OT 3HaKa IIepBOTO Olle-
panpa. Onepauusa nonesHa, korfa 32-6MTHbIE 3HAYEHNUA JKEIATENbHO TPAKTO-
BaThb Kak ILienble yncna 6es sHaka. Hampumep, -1 >> 4 BbrumMciasercs Kak -1,
HO -1 >>> 4 — kak OXOFFFFFFF. 9T0 eAMHCTBeHHasA nmo6uTOBaA onepanus
JavaScript, KOTOpYIO He/b3s1 MPUMEHATD CO 3HaYeHMAMHU BigInt. Tun BigInt
He TNPeJCTaB/IAET OTPULATEIbHBIE YMC/IA, YCTAHABAMBAA CTApIINA OUT TaK, Kak
nocTynaoT 32-6MTHBIE Lienble YUCNIa, @ MOTOMY JaHHaA ONepalLus ABJIAETCA
MIPOCTO OMNOJIHEHMEM NPENLIECTBYIOIMX ABYX.

4.9. Boipa)keH1s OTHOLIEHUN

B sTom paspene onmmucaHbl onepauuy OTHOLIEHN JavaScript, KOTopble IPOBEPAIOT
oTHoweHKe (Bpope “paBHO’, “MeHblIIe YeM™ MM “ABNAETCA CBOMCTBOM”) MEXAY ABY-
M5 3HaYEHUAMM M BOSBPAILAIOT true mam false B 3aBMCHMMOCTH OT TOTO, CYIeCTBY-
€T /I TaKOe OTHOLIEHMeE. Pe3ynbTaTOM BBIYMCIEHMA BbIPa)KEHMI OTHOLLEHMIt BCeraa
6yner 6yneBckoe sHayeHMe, KOTOPOE YACTO UCNIONb3YETCs [UIsl YIPABNEHUsI IOTOKOM
BBINONTHEHUA Nporpammbl B oneparopax if, while u for (cm. rnasy 5). B nocneny-
IOIMX NOApasfenax JOKyMEHTUPYIOTCA ONepalyuy paBeHCTBA M HepaBeHCTBa, orepa-

UMK CpaBHEHMA U elle JIBe Oepaluy OTHOIIeHM ! JavaScript, in u instanceof.

4.9.1. Onepauuun paBeHCTBa U HePaBEHCTBA

Onepaunu == u === npoBepAIOT, OAMHAKOBbI M Ba 3HAYEHUs, C IPUMEHEHNEM
ABYX pasHBIX ONpeneneHuit ToxaecTBeHHocTH. O6e onepaLuy NPUMHMMAIOT ONepaH-
Abl mo60ro THMa 1 06e BO3BPAILAIOT true, ecny UX ONepaH/bl OMHAKOBSI, U false,
€C/u OHyM oTMYaTCA. Onepanma === y3BeCTHa KaK oNepalLys CTPOroro paBeHCTBa
(unu BpemeHamy omepauys MEEHTUYHOCTH) U MPOBEPAET, “MAECHTUYHBI” /U 1BA €€
omnepaHfia, UCNONb3yA CTPOroe ONpefeNieHue TOXAeCTBeHHOCTH. Onepauus == u3-
BECTHAa KaK Olepauus paBeHCTBAa; OHA NPOBepseT, “PaBHbI” /M [iBa ee ONepaHAa, C
npumeHeHueM 6o/ee MATKOTO OMpeAeNeHNs TOXKAECTBEHHOCTH, KOTOPOE [OMycKaeT
npeo6pasoBaHMA TUIIOB.
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Onepatu != u !== OpOBEPAIOT NPAMYIO IPOTUBONOIOXKHOCTb ONEPALUAM ==
y === Omnepauus HepaBeHCTBa != BosBpaulaeT false, eciu jBa 3HaYEHUA PaBHbI
apyT APYTY COTJIaCHO omepauyu ==, U true B npoTuBHOM cnyyae. Onepauusa !==
posspalaeT false, ecnu 1Ba 3HaueHMsA CTPOTO PaBHBI APYT APYTY, U true B npo-
muBHOM cnydae. Kax 6yner nokasano B pasperne 4.10, onepauus ! Boinonnser 6ynes-
ckyto onepauuio HE. B urore nerye 3anoMHuTb, 4T0 != 1 !== 03Ha4alOT “He paBHO”
4 “He CTPOTO PaBHO'.

e —

Onepaumy =, ==y ==

B JavaScript nopfep>XuBaloTCs onepaLuu =, == U ===, YIOCTOBEPbTECh B TOM,
YTO MOHMMAETE OT/IMYMSA MEXAY ITMMM ONepaLMAMU NPUCBAUBAHNS, PAaBEHCTBA
¥ CTPOTOro paBeHCTBa, ¥ BO BpeMsA HANMCaHUA KOAa GyAbTe BHMMATENbHBI IPU
Beibope noaxonsuweit onepauuu! XoTsA 3aMaHYMBO YUTATb BCe TPY ONepauuy
NpOCTO KaK “paBHO’, BO M36eXXaHue MyTaHUIbI MMEET CMBIC/I TPAKTOBATh OIle-
pauMIio = KaK “nomyyaer” wau “HpUCBaUBAETCA’, OMEPANMIoO == KaK “paBHO” M
onepaLmio === KaK “CTpOro paBHO.

Onepauus == AB/IAETCA YHACNENOBAaHHOM BO3MOXHOCTBIO JavaScript u oHa 060c-

HOBAHHO CYMTAETCA UCTOYHMKOM OLIMOOK. Bhi ROJDKHBI NTOYTH BCErja MUCIoJib30-
BaTh === BMECTO == 1 !== BMecCTO !=.

Kak ynomunanocn B paspaene 3.8, 06bekThl JavaScript cpaBHMBAIOTCS 1O CCBINKeE,
a He 1o 3HayeHuio. O6beKT paBeH caMoMy cebe, HO He MOOGOMY APYTOMy OGBEKTY.
Hlaxe ecn ABa OTAENbHBIX O6'bEKTa MMEIOT OFHO U TO K€ KOMUYECTBO CBOMCTB C
TEMM K€ CAMBIMY MMEHAMU Y 3HAYEHUSAMH, TO BCE PAaBHO OHM He PaBHBL. AHAJIOTMYHO
ABa MaccuBa, KOTOpbIE COZIEPKAT Te )K€ CaMble JIEMEHTHI B TOM >Ke NMOpsfKe, He paB-

HBI APYT APYTY.

Crporoe paBeHCTBO

Onepayust CTPOroro paBeHCTBa === BbIYMUC/IAET CBOM OINEPAaH/ibl ¥ CPaBHMBAET
ABa MONMYYEHHBIX 3HAYEHMS, KaK OMMCAHO HMIKe, He BBHIMONHAA HMKAKMX npeobpaso-
BaHMI1 THUIIOB.

¢ Ecnu pBa 3sHayeHMs OTHOCATCA K PasHbIM TUIIaM, TOT/a OHM HE PaBHBL
o Ecnu 06a 3HaueHua saBasiorcsa null uam undefined, Torga oHM paBHBL

® Ecnu o6a 3HayeHMsA NpeAcTaBAAOT co60it 6yneBckoe 3HaueHMe true uam
false, Torga oHu paBHBI.

* Ecnu opHo mnm 06a 3Ha4eHns oka3anuch NaN, To OHM He paBHBI. (YauBuUTENbHO,
HO 3HayeHue NaN HMKOTrAia He paBHO HUKAKOMY JPYroMy 3HayeHMIO, BK/IIOYas
ce6s1 camoro! UTo6b1 mpoBepuTb, UMEET /M NIEPEMEHHast X 3HaveHue NaN, npu-
MeHsiTe X !== X wau rno6anpHyio QpyHKuM0 isNaN ().)

® Ecmu 06a 3HaueHNs ABNAIOTCA YMCIIAMM C OGHOI M TOM >Ke BeIMYMHONM, TOTAA
oHy paBHbl. Eciu ogHO 3HaueHue npeacrasnser coboir 0, a apyroe -0, TO OHU
TaK)X<e paBHBI.
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Ecny 06a 3HaueHMs ABIAIOTCA CTPOKAMM M COZIEpXAT B TOYHOCTH Te >Ke CaMble
16-6uTHBbIe BenuuuHbl (CM. Bpe3Ky B pasfiene 3.3) B TexX ke MO3MIUAX, TOTAa
oHy paBHBL. EC/IM CTPOKYM OTIMYAIOTCA J/IMHONM MM COAEPXXMMBIM, TO OHM He
paBHbl. J[Be CTPOKM MOTYT MMETb OfAMH M TOT JKe CMBIC/ M O[IMHAKOBBIi BHe-
HIHUI BUJ, HO BCe-Taky ObITh 3aKOMPOBAaHHBIMM C MCIIONTb30BAaHMEM PasHBIX
roC/efioBaTeNbHOCTel 16-6MTHBIX 3HaYeHmit. VInTepnperarop JavaScript He Bbi-
nonHser Hopmamusauyio Unicode u i onepaumy === uam == CTPOK! TaKOTo
pOfia He CUMTAIOTCA PaBHBIMMU.

Ecnu 06a 3HaueHus1 CChITAIOTCA Ha TOT Xe CaMblif 06'beKT, MaccuB Mau pyHk-
LMIO, TOTAA OHM paBHbL. Ecnm ABa 3HaueHMsA CCHIIAIOTCA Ha pa3Hble OGBEKTSI,
OHM He paBHBI, iaxke ec/ 06a 06bEKTa UMEIOT MIEHTUYHbBIE CBOMCTBA.

PaBeHCTBO € Npeobpa3oBaHMem TUNOB

Onepauml paBEeHCTBA == [10X0)Ka Ha onepaunyuio CTpororo paB€HCTBa, HO MEHee
'rpe6ona'renbﬂa. Ecnn 3HavyeHns ABYX OII€EpaHOB HE OTHOCATCA K OAHOMy " TOMY Xe
THUITY, TOrAa OHA onp06ye'r HEKOTOpbIE npeoﬁpasoBaHml TUIIOB U NbITACTCA BBIIOJ-
HUTb CpaBHEHME CHOBA.

Ecnu nBa 3HayeHMs MMEKOT OOUH U TOT XK€ THUII, TO OHU NpOBEPAIOTCA HA NpEn-
MEeT CTpOroro paB€HCTBA, KaK 6b1710 onucaHo Beiure. Ecniu 3HaueHus CTpOoro
paBHbI, TOrAa OHM PpaBHBI U HECTPOro. Ecnu 3HayeHus He PaBHbI CTpOro, To
OHU HE paBHBI U HECTPOTO.

Ecnu gBa 3HayeHUs He OTHOCATCA K OMHOMY M TOMY JXe TMITY, TOrfa Onepauus
== BCe ellle MOXKET CYECTb UX paBHbIMMU. [I/IA MPOBEPKM HA IpeAMET PaBEHCTBA
OHa NpMMeEHsET CNenyIolye MpaBuIa U Mpeo6pasoBaHNUA TUIIOB.

Ecnu ogauM 3Hayennem saBnseTcs null, a apyruM — undefined, To ouu pas-
HBI.

Ecnu opHO 3HaueHMe mpepcTaBigeT coboi YMCIO, a APyroe — CTPOKY, TOT-
Aa CTpoka mpeobpasyeTcsa B YMC/IO M NMpeANpPUHUMAETCA OBTOPHAs MOMbITKA
CPaBHEHMsA C UCTIONb30OBAHMEM NPe06Pa3OBAHHOTrO 3HAYEHMA.

Ecnu mo6oe u3 nByx 3HaueHuMit ABNsAeTcA true, To oHO nmpeobpasyercsa B 1 u
NpeanpuHNMaeTcs MOBTOPHaA MOMNbITKa cpaBHeHMA. Ecnu mo6oe us Byx 3Ha-
yeHun apnserca false, To oHo npeobpasyercs B 0 U NpeANpPUHNMAETCA NOB-
TOPHas MOMBITKA CPaBHEHNSI.

Ecnu opuum sHauenmeM okasbiBaeTCsi 06BEKT, a APYTMM — YMCIO MM CTPO-
Ka, Torga o6bekT mpeobpasyeTcsa B 3MeMEHTapHOE 3HaYE€HME C NpUMEHEHNEM
aZITOPUTMA, OMMCAHHOrO B nofpaszene 3.9.3, ¥ NpeAIPUHMMAETCA NOBTOPHaA
nonbiTka cpaBHeHuA. O6beKT npeobpasyeTcs B ATEMEHTapHOE 3HaYeHMe C 110-
Moupio 1160 cBoero Metopa toString (), nméo ceoero Meroaa valueOf ().
Bcrpoennnie kmacchl 6asoBoro ssbika JavaScript onpo6yior npeo6pasoBaHue
valueOf () mepen mpeo6pasoBanmuem toString () sa McKIOYeHMEM Kacca
Date, koTopblit BoImoMHAET NpeobpasoBanue toString ().

JTo6bie pyrune KOMOMHALMM 3HAYEHNIT He AAIOT PaBEHCTBO.
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B KayecTBe IIpMMepa MPOBEPKM paBEHCTBAa PaCCMOTPUM TaKOe CpaBHEHMe:
wi" == true // => true

[IpuBeAEHHOE BbIpaXKeHME BBIYMC/IAETCA KaK true, ykas3biBas Ha TO, YTO 3T fABa
COBEPUIEHHO MO-Pa3HOMY BBIIIAAALLME 3HaYEHUA Ha cCaMOM jene paBHbl. CHavana
6yneBCKOe 3HaueHue true npeobpasyercs B YMC/IO 1 M cpaBHEHMe BBINOMHAETCA €llje
pas. Janee ctpoka "1" mpeo6pasyerca B uucno 1. ITockonbky 06a 3HaueHMs Tenepb
OAMHAKOBBI, OTlepalis CPaBHEHMA BO3BpalljaeT true.

4.9.2. Onepauuu cpaBHeHUs

Omnepauyy cpaBHEHUA MPOBEPAIOT OTHOCUTENbHBIN NMOPAROK (4MCIOBOI MM an-
paBMTHDI1) ABYX CBOUX OIEPaH/OB.

Menvue (<)

Onepauus < BHIYMUCIAETCA KaK true, eCu MepBbIil ONEpaH] MeHblle BTOPOTroO
olnepaH/ia; MHaye OHa BhIYMCAeTcA Kak false.

Bonvuie (>)

Onepaunsa > BHIYMCIAETCA KaK true, ecu mepBbIi onepaHy 60/blie BTOPOro
onepaH/ia; MHa4Ye OHa BhIYMCIAETCA Kak false.

Menvwe unu paeno (<=)

Onepanus <= BBIYMCIAETCA KaK true, eC/iu IepBblit ONepaHy, MeHbIle BTOPO-
ro ollepaHfia M/ paBeH eMy; MHaye OHa BbIYMCIAETCA Kak false.

Bonvwe unu pasno (>=)

Onepauns >= BHIYUCIAETCA KaK true, eC/iu mepsblit onepaHy 6onblile BTOPOro
olnepaH/ia MM paBeH eMy; MHa4e OHa BbIYMCHAeTcA Kak false.

Onepanppl B onepauyusax cpaBHeHUs MoryT 6biTh mo6oro tuna. OnHako cpaBHe-
HME MOXET BBIMOTHATHCA TONMbKO C YMC/IAMM M CTPOKaMM, MIO3TOMY OINepaH/bl, He
ABNSIIOLIMECA YMCTTAMM WM CTPOKaMM, peo6pasyoTcs.

Bot kax nmpoucxopaT cpaBHeHue u nmpeo6pasoBaHue.

* Ecnu mo6oit 13 AByX onepaH/OB OKa3bIBaeTCs 06'bEKTOM, TO OH NpeobpasyeTcs
B 3JIEeMEHTapHO€e 3Ha4Y€eHMe, KaK ONMCaHO B KOHIe nmofpaszena 3.9.3; ecnu ero
MeToz, valueOf () BO3BpaljaeT 3/IEMEHTApHOE 3HAYEHME, TOrfja OHO U VCIIO/b-
3yeTca. B npoTMBHOM ciyyae mpuMeHsETCS BO3BpalllaeMoe 3HauyeHue MeToAa
toString().

¢ Ecau nocne mo6pix TpebyeMbix nmpeo6pasoBaHmit O6bEKTOB B 3/1eMEHTapHbIE
3HayeHMs o6a onepaHfa CTAHOBATCA CTPOKaMM, TOTAA iBE CTPOKM CPaBHMBAIOT-
ca B andaBUTHOM mopsake, rae “andaBUTHBIA MOPAOK™ ONpERENseTCs YNCIO-
BbIM IOpsAAKOM 16-6uTHBIX 3HaueHmit Unicode, KOTOpbie COCTAaBAAIOT CTPOKM.

¢ Ecnu nocne npeo6pasoBanms o6beKTa B 9/1eMEHTapHOE 3HaYeHMe, IO KpaitHeit
Mepe, OIMH OnepaH]i OKa3shIBAaeTCA He CTPOKOBBIM, TOTAa 06a onepaHpa npeo6-
PasyloTCA B YMC/Ia ¥ CPaBHMBAIOTCA YMCIEeHHO. 0 ¥ -0 CYMTAIOTCA PaBHBIMMU.
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Infinity 6onbiue, 4eM mo6oe YMCnO 3a MCKAOUYeHNeM cebs, a ~Infinit
MeHble, 4eM M06oe uncno 3a uckmovennem ceba. Ecnu opuH U3 ABYX opg
PaHfioB ABNAETCA 3HadeHueM NaN (unm npeoGpasyeTcs B HETo), TO Olepany,
CcpaBHeHus BcerAa BosspaiaeT false. HecmoTps Ha TO uTO apudMeTnyecky,
omepauuyu He paspelialoT CMEWMBATh 3HaYeHust BigInt ¢ OGBIKHOBEHHbLy,
YMCNaMK, ONiepaliuy CpaBHEHUA JOMYCKAIOT CPaBHEHMA MEXAY YNCNAMMU U 3g,
yeHnsamn BiglInt.

BcriomMHuTe, YTO CTPOKM JavaScript mpeacTaBaAOT co6oi MocnenoBaTeNbHOCT
16-6MTHBIX L{e/IOYMCIIEHHBIX 3HAYEHNI, a CPaBHEHNE CTPOK — 3TO BCEro JIMILb Yy,
JIOBO€e CpaBHEHJe 3HaYeHMi1 B IBYX CTpOKax. UMcnoBoil NOpAAOK KOAMPOBAHUA, op.
penensaembrit Unicode, MOXKeT He COBNafiaTh C TPAAMLIMOHHBIM MOPANKOM COMOCTap.
JIeHUsA, UCTIONb3YeMBbIM B I0OOM OT/IENIbHO B3ATOM A3bIKE MM OKanu. B yacTHocty,
obpaTuTe BHUMAaHMe, YTO CPaBHEHME CTPOK YYBCTBUTENBHO K PETUCTPY, M Bee Oykay
ASCII BepxHero perucrpa “6onbiue” Bcex 6yks ASCII HmkHero perucrtpa. JlaHHoe
MPaBU/IO MOXKET NMPUBOAUTD K pe3y/IbTaTaM, KOTOpble COMBAIOT C TONKY, €CNIM X He
oxuparb. HanpuMep, B cOOTBeTCTBMY C onepauyeit < cTpoka “Zoo” (30onapK) Haxo-
AauTcA mepen crpokoit “aardvark” (appukanckmit MypaBben).

Ecnu BaM Hy>xeH 6o/nee HafieXKHbI! a/ITOPUTM CPaBHEHMA CTPOK, TO MCHbITaiiTe
MeTtop String.localeCompare (), KOTOpbIf TaK)Ke IPMHMMAET BO BHMMAaHMeE Crie-
mmduyHbIe K IOKanu onpeaeneHnsa andaBUTHOrO nopspxa. A cpaBHeHMsA, HevyBc-
TBUTE/IBHOTO K PETMCTPY, BbI MOXKeTe NpeoOpa3soBbIBaTh BCE CMMBOJ/IbI B CTPOKAX K
HIDKHEMY M/IM BEPXHEMY PErucTpy C MpMMeHeHneM MeTofa String. toLowerCase()
unn String.toUpperCase (). A ecnu Bac MHTepecyeT 6ornee yHUBepCaIbHbIi K
nydYllle TOKa/JM3OBAaHHBIN MHCTPYMEHT CPaBHEHMA CTPOK, TOIfia MCIIONb3YMTe Kac
Intl.Collator, onucaHHslil B nofpasfene 11.7.3.

Kax onepaumsa +, Tak M onepauuy cpaBHeHUs BefyT cebsA MO-pasHOMY AJIA HUC-
JIOBBIX M CTPOKOBBIX onepaHzioB. Onepauus + NOAAEPKMBAET CTPOKU: OHA BBINO/HSA-
€T KOHKaTeHalMIo, Koraa mo6oit U3 AByX ONepaHMOB ABNAETCA CTpoKoit. Oneparui
CpaBHEHMA NOLKEP)KUBAIOT YUC/Ia U BBHIIIONHAIOT CTPOKOBOE CPaBHEHME, TONBKO €C/H
o6a onepanpna 6ynyT cTpokamu:

1+2 // => 3: cnoxeHue

"1™+ "2"  // => "12": KOHKaTeHauus

"M+ 2 // => "12": 2 npeoGpasyercs B "2"

11 <3 // => false: uucroBOe CpaBHEHME

"11" < "3" // => true: CTPOKOBOE CpaBHEHME

"11" < 3 // => false: umcnoBoe cpaBHeHme, "11" npeotpaszyercs B 11
"one" < 3 // => false: unciioBoe cpaBHeHMe, "one" npeoBpasyercs B NalN

HakoHen, uMeiite B BUAY, YTO onepammu <= (MeHblle MM PaBHO) M >= (Gomplt
WIN PaBHO) NpY ONpeReNeHNH, “paBHbI” JIM [Ba 3HAYEHMs, HE MO/IATAIOTCA Ha onepd
LMY PaBEHCTBA WM CTPOTOTO paBeHCTBA. B3ameH omepanusa <= nmpocTo onpepenser
A XaK “He 6onbue’, a onepauus >= — Kak “He MeHblue”. EfUMHCTBEHHOE MCKTIOYeHH
BO3HMKaeT, Korfia nmo6oit u3 onepaH/oB uMeeT 3HayeHue NaN (mnu npeobpasyercs p
HEro); B TaKOM C/Ty4ae Bce YeThIpe OIepauuu cpaBHeHMA Bo3BpamjaoT false.
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49.3. Onepauus in

Onepaums in OXMAAET C NIEBO CTOPOHBI ONEPaHA, KOTOPbIN ABNAETCA CTPOKOM,
; 4MBOTIOM MV 3HaYeHMEM, AOMyCKAUMM npeo6pasoBanue B cTpoky. C mpasoit
(TOpOHD! OHa OXXMJAeT OMNepaHj, KOTOPhIiA KO/MKeH 6bITh 06BbekTOM. Onepauusa in
BHqMCJIﬂCTCH KaK true, ecu 3HaYeHMEM C JIEBOI CTOPOHBI Oy/leT MMsA CBOiiCTBa
06BeKTa € npaBoit cropoHbl. Hanpumep:

jet point={x:1, y:1}; // Onpenenenue obneKkTa

ng" in point // => true: oOBEKT MMeeT CBOMCTBO I10 MMeHM "X"
nz" in point // =>false: oOBeKT He MMeeT CBONUCTBA IO MMeHu "z"
ntoString" in point // => true: obGwekT HaciemyeT Meron toString

jet data = [7,8,9]; // MaccuB c snemenTamm (uMHmekcamm) 0, 1 m 2

n0" in data // => true: maccuB mMeeT 3jieMeHT "QO"

1 in data // => true: uucna npeoSpasylTCa B CTPOKM

3 in data // => false: MaccuB He yMMeeT 3jleMeHTa 3

4.9.4. Onepauua instanceof

Onepaunsa instanceof oxmupaaeT ¢ /1€BOJ CTOPOHBI ONEpaHf, KOTODPbIN ABJAET-
¢4 00bEKTOM, a C TIPaBOif CTOPOHBI OMePaHf, UAEHTUPUUMPYIOINIA KIacC 06'beKTOB.
Onepauysi BHIYMCAAETCA KaK true, eciu OOBEKT C N€BOM CTOPOHBI OymeT K3eM-
nIApOM KJacca € NpaBoit CTOPOHBI, ¥ Kak false B MpOTMBHOM cnydyae. B rmase 9
paccKasbIBaeTCA O TOM, YTO B JavaScript Knmacchl 06 BEKTOB ONpeRensanTcsa QyHKIMel
KOHCTPYKTOpa, KOTOpas ux uuuumanusupyet. Takum obpasom, onepanp ¢ npasoii
cropoHbl instanceof pomxkeH 6biTh PyHkuueir. Huke npuseneHs! npumepsbr:

let d = new Date(); //Co=smaHve HOBOIO OOBEKTa C NMOMOMbIO KOHCTPyKTOpa Date ()
d instanceof Date // => true: o6mekT d OwUI CO3HaH C nomompio Date ()

d instanceof Object // => true: Bce OOBEeKTH ABJIANTCA SK3eMmmiaApamu Object
d instanceof Number // => false: d - He o6BekT Number

let a = [1, 2, 3]; // Co3maHye HOBOT'O MAaCCHMBA NOCPEICTBOM
// cuHTakcuca Jmrepajyia TUa MaccuBa
a instanceof Array // => true: oOBEKT a - MacCMB
a instanceof Object // => true: BCe MACCHUBH fABJIIOTCS OGBEKTaAMMA
a instanceof RegExp // => false: MacCMUBH — He PETyJISPHHE BHPaXEeHMUS

O6pature BHMMaHMe, 4TO BCe O6BEKTH ABAANTCA 3K3eMIUIsspamu Object.
Upunumas peuieHue o ToM, 6ymeT nM O6BEKT IK3EMINAPOM Kiacca, ornepa-
W instanceof yuurbiBaer “cymepkmacchl’. Eciu omepaHp C 1€BOi CTOPOHBI
Instanceof — He 06beKT, Torga instanceof Bosspauaer false. Ecnu onepang ¢
TPaBoit cTopoHb! — He K/macc 06beKTOB, TO reHepupyercs ommbka TypeError.

Hnsa nonnmanmsa pabotsr onepauum instanceof BBI JOMKHBI 3HATb O “LiENOYKE
PoToTMnOB”. OHa MpencTaBNseT CO6OI MEXaHU3M HACTENOBAHMSA JavaScript u onu-
“Ha B noppaspene 6.3.2. UTO6B BHIMUCINTD BbIpaxxeHue o instanceof f, uHTep-
nPeTa'rop JavaScript Boruncnsier £.prototype u sareM muieT 3TO 3HaYEHME B Lie-
Noyke nporoTnnos o. Ecnm oHO HaxopmTcs, TOrna o — sk3emmnap £ (uam xakoro-To
"onknacca £) u onepauns Bosspauiaer true.
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Ecnu f.prototype He BXOAUT B COCTaB 3HAYEHMIA L|€MIOYKM NMPOTOTUIIOB O, To
o — He 3k3emmnAp f u instanceof BosBpaiaer false.

4.10. Jlornyeckue BblpaxkeHuUs

Jlornueckue onepaLum &&, | | M ! BHIMONHAIOT AeicTBUA GyneBoit anre6psl 1 Yac-
TO NMPUMEHAIOTCA B COYETaHUM C ONepalUAMU OTHOLIEHMIt AN OObeAUHEHNS ABYX
BBIP@XKEHMIT OTHOLIEHU B OfHO 6otee cnoxxHOe BhpaxkeHue. Jlornyeckue onepauny
06CY)XAI0TCA B CIERYIOLIMX flafiee noApasfenax. [l ux nonHoro NOHMMaHus y Bac
MOXET BO3HMKHYTb JKellaHMe MePecMOTPETh KOHUEMUMM “UCTMHHBIX M “NOXKHBIX”
3HaueHMi1, BBEICHHbIE B paszerne 3.4.

4.10.1. Jlornyeckoe U (&&)

Onepaumio && MOXHO OCMBICIMBATb Ha TPeX pasHbIX ypoBHAX. Ha npocreiimem
ypOBHe, KOT/ia onepauus && uCnonb3yercs ¢ 6yneBcKkMMM OnepaHAaMu, OHA BBINON-
HAeT GyneBcKylo onepauuio VI Hafi AByMA 3HaYeHMAMM M BO3BpalljaeT true, eciu u
TONbKO €C/ NepBbIi U BTOPOIt onepaH/bl paBHbI true. Ecnu omuu mny o6a onepan-
na pasHbl false, Torna oHa Bo3Bpauaet false.

Onepauus && 4acTO NPUMEHAETCA B KauyeCTBe KOHBIOHKLMM I o6benuHeHNns
JBYX BbIpa>k€HMi OTHOLUEHMIA:

=== (0 && y === 0 // true, ecim u TOJBLKO €CJIM X M y paBHH 0

Beipa>keHMs OTHOILEHMI BCerfa BBIYUCHAIOTCA Kak true wmm false, moaro-
My NpU TaKOM MCNONb3OBAaHMUM ONepaLyuA && caMa BosBpallaeT true mwm false.
Onepauum OTHOLIEHMIT UMeIOT 60/ee BBICOKMII IIPUOPUTET, 4eM && (M | |), Tak 4uTO
BBIPaXKeHUs NMOJOGHOro pofia MOXXHO 6€30MacHO 3amMChIBaTh 6€3 KpYI/bIX CKOOOK.

Ho onepauua && He TpebyeT, 4TOObI ee onepaHfbl Gbiy 6yN1eBCKMMM 3HaYEHU-
AMu. BcioMuuTe, YyTO BCe 3HaueHus JavaScript ABAsAOTCA MM60 “UCTUHHBIMK, TH6O
“noxupiMu”. (3a nogpobHOCTAMM O6paujaiiTecy B pasaen 3.4. JloxHble 3HaYeHUA —
ato false, null, undefined, 0, -0, NaN u "". Bce ocranpHbIeé 3HaY€HMA, BKIIO-
4as Bce O6BEKTHI, CYNTAIOTCA UCTUHHBIMU.) BTOpOI1 ypoBeHb OCMBICTIEHMA Omepanuu
&& — OHa mpepcTaBnAeT coboit 6yneBckylo onepauuio M 11 MCTUHHBIX M JIOXKHBIX
3Hauenmit. Ecnu 06a onepanpa MCTHHHbBIE, TOT/A ONepanusa BO3BpAIjaeT MCTUHHOE
3HaueHMe. VHave ofgMH MM 06a omepaHAa 06sA3aHBI GBITH JTOXKHBIMM, M OmepaLusa
BO3BpalllaeT IO)KHOe 3HayeHue. B JavaScript mo6oe BbipaXkeHMe MM oneparop, Ko-
TOPBIN OXupaeT GyneBckoe 3HayeHMe, OymeT paboTaTb C MCTMHHBIM MM JIOXKHBIM
3HaueHMeM, NMOITOMY TOT (aKT, YTO && He Bcerga Bo3BpaujaeT true mmm false, HE
AO/DKEH BBI3bIBATh MPaKTHUYECKUX Mpob6ieM.

O6patute BHMMaHMe, YTO B MPUBELEHHOM BbILIE ONMCAHUM FOBOPUTCS O TOM, 4TO
onepauusa BO3BpalaeT “MCTMHHOE 3HaYeHMe” MM “JIOXKHOe 3HAYeHMe’, HO He YKa-
3aHO, YeM ABNAETCA AaHHOE 3HayeHMe. [[/ig 3TOro HaM HeOGXOAMMO OMUCATH Onepa-
LMIO && Ha TpeTbeM, PuHANbLHOM, ypoBHe. Onepauus && HaYMHAETCA C BHIYMCTIEHUA
CBOErO NepBOro OnepaHfa, T.e. BHIPAXKEHUs C NIEBOM CTOPOHBI. Ecnu oHO N10KHOE, TO
3HaYeHMe LIe/IOr0 BbIPAXKEHUS TOXE HAOMKHO OBITh JIOKHBIM, TaK YTO && MPOCTO BO3-
BpalljaeT 3Ha4YeHye CcIeBa M AaKe He BHIYMCIIAET BbIpaXKeHue CIIpaBa.
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C ApYroi CTOpOHBI, ecny 3Ha4eHue ClleBa UCTUHHOE, TOrAa oblliee sHaYeHue Bbl-
aKeHIA 3aBUCUT OT 3HayeHusA cnpasa. Ecrn sHavenue cripaBa MCTUHHOE, To oblilee

spaueHme AOMKHO 6bITb MCTMHHBIM, & €C/IM 3HAYEHMe CIIPaBa JIOXKHOE, TorAa obiee
gnaueHye IOIDKHO GbITh NOXNHBIM. TakuM 06pasoM, KOraa 3HaueHMe CleBa ICTUHHOE,
onepalinA && BBIYMCIIACTCA M BO3BpAIllaeT 3HaueHME ClpaBa:

let o = {x: 1};

let p = null;

o && 0.x // => 1: 0 ABJNAETCA UCTUHHBEM, TaK YTO BO3BPATUTL 3HAUEHME O.X

p && P.X // => null: p ABAsSeTCH JIOKHEM, TaK UTO BO3BPATUTL €TI0
M HEe BBIYUCIIATL D.X

Ba)XKHO TTIOHMMATh, YTO && MOXXET KaK BBINMCIIATb, TaK ¥ He BBIYMC/IATDH CBOM OIe-
paHp € MpaBOii CTOPOHEB!. B npuBeficHHOM Bblllle NpMUMeEPE KOfa IepeMeHHasA P yc-
TaHOB/IEHA B null, M BhipaXKeHMe P.X B Clly4Yae BBIYMCIEHMA BbI3BaIO 6Bl OoLIMOKY
TypeError. Ho xop ucronbayeT && MAMOMATUYECKUM CIOCOOOM, TaK YTO P.X BBI-
4YUCNAETCA, TONMBKO €C/IU MEPEMEHHAsA P UCTMHHAA — He null unu undefined.

TloBemeHMe onepanum && MHOTZA Ha3bIBAIOT KOPOTKMM 3aMbIKaHMEM, ¥ BpEMEHa-
MM BBl MOXKETE BIUAIETb KO, B KOTOPOM TaKOe MOBEfEHME 3aJ1e/ICTBOBAHO HAMEPEHHO
/I YCIOBHOTO BBINONHEHMUA Kofa. CkaxkeM, ciefylolue Be CTPOKM Kofa JavaScript
HAlOT SKBUBAIEHTHBIN 3QeKT:

if (a === Db) stop(); // BuBaTh stop(), TOJLKO €CIM a ===
(a === b) && stop(); // 3meck menaeTcs TO Xe caMmoe

B 1efoM BbI O/KHBI MPOABAATb OCTOPOXHOCTb BCAKMI pa3, KOTfa 3anMChiBa-
eTe BolpakeHMe ¢ Mo6ouHbIMM 3 dexTamu (MpUCBaMBaHMUSA, MHKPEMEHTUPOBAHNA,
NEKPEMEHTHUPOBAHMA WIN BBI3OBHI (QYHKUMI) C MPaBOi CTOPOHBI Omepanum &&.
IIponsoitnyT 1 3T MOo604HBIE 3G DEKTDI, 3ABUCUT OT 3HAYEHMUSA C JIEBOJ CTOPOHBHI.

HecMOTps Ha IOBONBHO CIIOXHBIE aCIeKThl paboThI onepauum &&, Hanbonee yac-
TO OHa NPMMEHAETCA KaK MpOCToe fieiicTBue 6yneBoit anre6ppl, KOTOPOE MMEET JIEN0
€ MICTMHHBIMM ¥ JIOXKHBIMM 3HaYEeHMAMI.

4.10.2. Noruueckoe UIU (| |)

Onepanus | | Bemonnsiet Gynesckyro omepauuio VIJIV Hap cBoMMM ABYMsA Ofle-
Panpamu. Ecim opun wam o6a omepaHfa MCTHHHBIE, TOT/]a ONepaliua BO3BpalljaeT
UCTUHHOe 3HaveHme. Ecnm 06a omepaHAa /0XHbBIE, TO OHAa BO3BPALIAET JIOXKHOE 3HA-
YeHue,

Xors omepauusa | | yauie BCero MCHONB3YETCA MPOCTO Kak OyneBCcKas omepauus
WITN, nopo6ro onepauum && oHa o6nanaer Gonee CnoOXHBIM noBefeHneM. OHa Ha-
UMHaeT C BHIYMC/IEHUA CBOETO IEPBOrO ONEPaHAa, T.e. BbIpaxkeHus cneBa. Eciv 3Ha-
€Hue mepBOro onepaHpa MCTMHHOE, TOTAA MPOMCXOAUT KOPOTKOE 3aMbIKAHME U
STO MCTMHHOE 3HaueHMe BO3BpalUaeTcs Aaxke 6e3 BBIYMCICHUs BbIPaXXEHMs CIpaBa.
C ApyToit CTOpOHBI, €C/i 3HaYeHMe MEPBOTO ONEPaH/a I0XKHOE, TO onepalusa | | Bbl-
MClIsieT BTOPOJ ONepaHy U BO3BpALlaeT 3HAYEHNE STOTO BHIPAKEHUA.

Kak u B cnyyae ¢ onepaumeit &&, Bbl ZOMKHBI M36eraTb MPUMEHEHUs C TIPABOIL
CTOpoHbI OnepaHAOB, KOTOPbIe BKIIOYAIOT 0604HbIE 3¢ EKTDI, €C/M TONBKO Bbl Ha-
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MepEeHHO He XOTUTE BOCTONb30BATLCA TeM (aKTOM, YTO BhIpaXeHMe CIpaBa MOXer
He BbIYMCIIATHCA.

ViguomaTudeckoe NpMMeHe e onepauum && CBA3aHO C BHIGOPOM MepBOro MCTHH-
HOro 3HaueHus B Habope BapMaHTOB:

// Ecim 3HaueHme maxWidth mMcTuHHOE, TO MCHNONBL30BATL €Io.
// WHaue uUCkaTb 3HaueHye B OOBLEKTe

// preferences. Ecim OHO He MCTMHHOE, TOT'HA MCMOJIb30OBAaTh
// KECTKO 3aKOIMPOBaHHYI KOHCTAHTY .

let max = maxWidth || preferences.maxWidth || 500;

Ba)xHO OTMETUTDb, 4TO ecnu 0 ABNAETCA 3aKOHHBIM 3HaueHMeM I maxWidth,
torna Koj He 6yAeT paboTaTb KOPPEKTHO, T.K. 0 — /10XHOe 3HaueHue. B kauecTBe
a/IbTepPHATHBBI B3I/IAHUTE Ha Ollepauuio ?? (cM. noppaspen 4.13.2).

Io Bepcun ES6 Takas upmoma 4acTo MCMONb3OBanach B PyHKUMAX ANA Npeno-
CTaB/ieHMs TTapaMeTPpaM 3HaYEHMUI MO0 YMOTYaHUIO:

// KonupyeT CBOMCTBA O B p U BO3BpamaeT p
function copy (o, p) {
p=p Il {}: // Ecqm mna p He OwUl nepefaH OOBEKT,
// TO UCNOJIb3OBATL BHOBb CO3OAHHEN OGBLEKT.
// Hanee cnenyer Tesjo GyHKUMM.

}

Tem He MeHee, B ES6 1 nocnenyouyx Bepcusax HeO6XOAMMOCTb B 3TOM TPIOKe OT-
maja, NOCKO/bKY CTaHAApTHOE 3HaYE€HME IapaMeTpa MOXHO IPOCTO 3anyuChIBaTh B
CaMOM orpeneneHumn ¢ynxuwum: function copy(o, p={}) { ... }.

4.10.3. Jlornyeckoe HE (!)

Onepauus ! ABnAETCA YHApHON M IOMEIAETCA Nepeli ONMHOYHBIM onepaHjoM. Ee
ne/ib — MHBEPTUPOBaHMe 6yneBCKOro sHayeHns onepanpa. CkaxkeM, ecimu 3HauYeHue
X UCTMHHOE, TO !X BbruMcadercsa Kak false. Eciu sHayeHme X JIOKHOe, TOrAa !x
paBHO true.

B ornnume or && u | | onepanua ! npeo6pasyer cBoit onepaHy B 6y/neBckoe 3Ha-
yeHue (B COOTBETCTBMM C NPaBM/IaMy, ONIMCAHHBIMM B I/IaBe 3) ¥ 3aTeM MHBEPTUPYET
npeo6pasoBanHoe 3HayeHue. TakuM o6pa3oM, onepauys | BCera BO3Bpallaer true
wm false u Bbl MOXeTe mpeo6pa3oBaTh NM060e 3HaYeHME X B IKBUBaNEeHTHOe Oy-
7IeBCKOe 3HaYeHMe, MPUMEHMB 3Ty onepaumio ABaxasl: ! ! x (cM. nopgpasaen 3.9.2).

Bynyun ynaphoi, onepauus ! o6najaer BBICOKMM NPUOPUTETOM M TECHON NpH-
BA3KOM. Ecnu BBl XOTHTe MHBEPTMPOBATh 3Ha4YeHMe BbIpaXKeHUs Hanopobue p && g
TO NO/IXKHBI UCNIONB30BAaTbh KpYyrible ckob6ku: ! (p && q). Henuuxe sgech oTMeTUTD
ABa 3aKOHa GyneBoi anre6pbl, KOTOPbIE MbI MOXKEM BbIPasUTb MOCPEACTBOM CUHTAK-
cuca JavaScript:

// 3axonmn me Mopraxa
'(p && q) === (lp || !q) // => true: mua BCex 3HaueHuit p u q
Hp Il @) === (!p && !q) // => true: mis BCex 3HaueHut p 1 q
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4.11. BbipaXkeHust npucBanMBaHus

Onepauua = B JavaScript npMMeHAETCA /A NPUCBaMBaHUA 3HAYEHUA IEepEMEH-
Hoit WIKN CBOWCTBY, Hanlpumep:

i=0; // YcTaHOBUTBH nepeMeHHy© i B 0
0.x=1; // YCTaHOBUTBE CBOMCTBO X OOBEKTa O B 1

Onepanyusa = OXHUJAET, YTO €e ONepaHfi C JIeBOi CTOPOHbI GyAeT JieBBIM 3Haue-
aneM: TIEPEMEHHOI UM CBOVICTBOM OOBbeKTa (MM 3neMeHTOM MaccuBa). C mpaBoit
CTOpOHBI OHa OXXMJIAET, YTO onepany 6yaeT NPOU3BONbHBIM 3HaUYEHMEM M06oro THma.
3yayeHNEM BbIpaKEHMA NPUCBAaUBAHUA AB/AETCA 3HaYeHNMe ONepaHAa C MPaBoy CTO-
poubl. B kavectse no6o4Horo 3¢dexTa onepauus = NpUCBaNBaeT 3HaYeHNE ClIpaBa
fIlepeMEHHOM MM CBOVCTBY C/€Ba, TaK 4TO Gyaylime CCHUIKM Ha TMEPEMEHHYIO MIIN
CBOVICTBO BBIYUC/IAIOTCA B 3TO 3HaYeHMe.

XoTs BbIpaXKeHWUsA NPUCBANBAHMA OOGBIYHO IOBONIBHO MPOCTHI, MHOT/A BBl MOXKETE
BMJIETD, YTO 3Ha4Y€HMe BbIPAXKEHUs NPUCBAaMBAHUA UCIONb3YeTCA B 6o/lee KPYMHOM
sbipaxenuu. Hanpumep, BOT Kak MOXXHO NPUCBOMUTH ¥ NMPOBEPUTH SHaYEHUE B TOM
e CaMOM BbIpaXKEeHMM:

TlocTynas TaK, y6euTeCh B TOM, YTO YETKO OHMMAETe PAasHUILY MEX/TY Orepauy-
amu = u ===! O6paTuTe BHMMaHMe, YTO omepauusa = ob61afaeT OYeHb HU3KUM NpU-
OPMTETOM M B C/Iy4ae, KOr[ia ee 3HaYeHue NMPUMeEHAETCA KaK 4acTb 6ojnee KpymHOro
BbIpaXKeHMs, OObIYHO HYXXHbBI KPYI/Ible CKOOKM.

Onepauusa npucBauBaHMA MMeET aCCOLMATUBHOCTb CIPaBa HaJeBO, T.e. IPU Ha/IU-
YUK B BHIPAKEHUM MHOXECTBA OMNepalys IPUCBaMBAHMUA OHYM BBIYMC/IAIOTCA CIpaBa
HaneBo. TakuM 06pa3oM, C MOMOLIBIO C/IEAYIOLLErO KOAA MOXKHO IPUCBOUTD OfMHOY-
HOe 3HayeHNe MHO)KECTBY NepEeMEeHHbIX:

i=3=k=0; // VWHuumamszauus Tpex NepeMeHHHX 3HauenueMm 0

4.11.1. NpucBanBaHue ¢ feNCTBUEM

[Tomumo HOpManbHOI onepaumm npucBauBaHus = B JavaScript noagepxusaeTcs
HECKO/IbKO APYTMX Omnepaumii NpUCBauBaHuA, KOTOpble 00eCeYnBaOT COKpalleHNs
3a cyeT KOMOMHMPOBAaHUA NPUCBAUBAHNUA C PAKOM APYTUX AeitcTBuit. CkaxeM, one-
Pauus += BrINONHAET CNOXEeHMe U npucBauBaHue. Cnenyolee BbIpakeHue:

total += salesTax;
SKBUBaJICHTHO TaKOMY BBIPa)>KEHMIO:
total = total + salesTax;

Kak u moxHo 61710 0Xxmpatb, onepaums += paboTaeT ¢ YMCIAMU UIM CTPOKAMM.
Hnsa uncnosbix ONepaH/IOB OHA BBIMO/HAET CIOXKEHME U NIPUCBAMBaHME, a QIS CTPO-
KOBBIX — KOHKaTE€HaLMIO ¥ MPUCBaUBaHME.

IToxoxxme omepaumm BKIOYAOT -=, *=, &= U T.§. Bce OHM mepeumcneHb B
Tabm, 4.2.
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Ta6nuua 4.2. Onepauun npucsanBaHus

Onepaums Npumep IxeuBaneHt
+= a+=b a=a+b
- a-=b a=a-b
*= a*=b a=a*b
/= a/=b a=a/b
%= a%=b a=ashbhb
*k= a**=pb a=a**b
<L= a<<=b a=a<<b
>>= a>>=b a=a>>b
>>>= a>>>=b a=a>>>b
&= a&b a=as&b
1= al|=b a=alb
A= a”=b a=a“b

B 6ONbIIMHCTBE Cy4aeB BbIpaXKeHUe:
aop=Db

rie op — onepaums, 3KBUBaJICHTHO BBIPaXKEHMIO:
a=aopb

B mepBoit cTpoke BhIpaXkeHMe a BBIYMCISIETCS ORMH pa3, a BO BTOPOi1 CTpOKe —
ABa pasa. JIBa cmyyas GyAyT OTIMYATHCS, TONBKO €C/Ii a uMeeT nNo6ouHbie 3 deKThI,
TaKMe KakK BbISOB (pyHKIMM WIM MHKpeMeHTuMpoBaHue. Hanmpumep, cnepgyiomme fBa
NpHUCBaMBaHUA HE OfMHAKOBBI:

data[i++] *= 2;

data[i++] = data[i++] * 2;

4.12. BbluncneHue BbipaXkeHUN

Kax u mHorue unrepnperupyembie s3piku JavaScript o61ajaeT BO3MOXXHOCTBIO
UHTepNpeTauuM CTPOK C MCXOAHBIM KOAIOM JavaScript, BBIYMCIIAA UX C L{eNbi0 BbIpa-
60Tky 3navenus. JavaScript fenaet 310 ¢ nomoupio rno6anbHOM GyHkuMM eval ():

eval ("3+2") // =>5

AunaMuyeckoe BbIYMCIEHME CTPOK C MCXOXHBIM KOAOM — MOIHOE S3BIKOBOE
CPeACTBO, KOTOpOe MOYTH HMKOTAA He TpebyeTcsa Ha mpaktuke. Ecnm Bl 06Hapy-
XMIH, YTO MCTIONb3yeTe eval (), TorAa XOpoLIO MOAYMaiiTe, AeCTBUTENBHO I 3TO
Heo6xomumo. B yactHocTH, GyHKUMA eval () MoxeT okasaTbca Gpelibio B Gesomac-
HOCTM M Bbl HUKOI/]a He IO/KHBI TIepefjaBaTh eii CTPOKY, OyYEHHYIO U3 NO/Ib30Ba-
TenbcKkoro BBofia. C NMOMOIIBIO TaKOTrO CIOXKHOTO A3blKa, KakK JavaScript, He cyluec-
TBYeT croco6a cpiefiaTh MOJNb30BAaTENbCKMII BBOJ, 6€30nMacHbIM A/ MPUMEHEHUsA C
bynkumeit eval (). Ms-3a npo6bnem ¢ 6€30MacHOCTbIO HEKOTOPbIe Be6-cepBepbl UC-
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nonp3ytioT HTTP-3aronosok Content-Security-Policy, 4TO6BI 3aMpPeTUTH NPU-
venenue eval () Ha BceM Beb-caifre.

B MOCNERYIOLMX MOApasenax oObACHAITCA OCHOBbI MCIONb30BaHMA GyHKIMM
eval (), a TaK)Xe JiBe ee OTpaHNYEHHbIE BEPCUM, KOTOPbIE OKAa3bIBAIOT MeHbllee BIM-
gHMe Ha OTIITUMM3ATOP.

e

eval () — dyHKUMA unu onepauus?

eval () ABnaeTca QyHKuMel, HO PaCCMaTPUBAETCA B 3TOM I7aBe, MOCBALIEH-
HOJI OTIepaLyAM, T.K. B IeICTBUTENILHOCTM OHa JO/DKHA 6bina GBITb onepanueit.
®yHkuna eval () 6bU1a onpeaeneHa B CaMbIX PaHHMX BEPCUAX A3BIKA U C TeX
nop NMPOEKTHPOBIIMKM A3BIKA ¥ Pa3paGOTYMKM MHTEpPNpeTaTopa HaK/IaAbiBaIu
Ha Hee OTpaHMYeHMA, Aenas ee Bce 6onbuie M 60Jblie MOXOXel Ha OmepaLuio.
CoBpeMeHHbIe MHTEPNPETATOPH! JavaScript BHINOMHAIOT MHOrO paboTHI MO aHa-
nM3y ¥ ONTHMMU3aLuK Kopa. Boobie roBops, ecny Kakas-To QyHKIMA BbISBIBAET
eval (), TO MHTEpIIpeTaTOp He MOXeT ee onTuMusnpoatb. [Ipobnema c onpene-
nenueM eval () kaKk QYHKLMM B TOM, YTO €ii MOXKHO JiaBaTh Apyrue MMeHa:

let £ = eval;
let g = £;

Ecnu 3To paspellieHo, TO MHTEPIIPETaTOp He MOXET TOYHO 3HaTh, Kakue QyHKLMMN
BBISBIBAIOT eval (), ¥ 3HepruyYHas ONTMMM3ALMA HEBO3MOXHA. IIpo6neMbl MOX-
HO 6b110 6b1 M36€xaTh, ecrn 661 eval () ABmANacy onepauueit (M 3apesepBupo-
BaHHBIM C/IOBOM). B moppaspenax 4.12.2 u 4.12.3 MbI pacCMOTPUM OrpaHMYEHUS,
Hanaraembie Ha GpyHKIMIO eval (), KOTopbie JIeIaloT ee I0X0XKel Ha Onepaluio.

4.12.1. eval ()

Oynkuusa eval () oxupaeT onuH apryMeHT. Ecnu Bbl nepepapuTe eit 3HaYeHMe,
OT/IMYaoLieecAs OT CTPOKM, TO OHa MPOCTO Bo3BpaTut ero. Eciu Bbl mepepapute
CTPOKY, TOT/ila OHa NOMbITAETCA BBHIMONHUTD CMHTAKCHMYECKMIi pa3sbop CTPOKM Kak
Kopa JavaScript, reHepupya ommbky SyntaxError B cnyyae Heyaauu. Ecim pas6op
TIpOILIENT YCMEIIHO, TO eval () BBIIOAHUT KOJ, M BO3BPAaTUT 3HaYEHME MTOCTIEAHErO BbI-
PaXenusa uamu oneparopa B crpoke 160 undefined, korma nocneaHee BhIpaskeHue
WM omepaTop He uMeeT 3HauyeHMA. Ecu BbITIONHAEMaA CTPOKAa FreHepupyeT MCKIIO-
Y€HMe, TO OHO PacCIIpOCTPaHUTCA OT BbI3OBa JIo eval ().

KnioyeBoit MOMeHT, cBA3aHHbIit ¢ eval () (npu Bbi3oBe MOROOHBIM 06pa3oM), 3a-
K/II04aercsa B TOM, YTO OHA MCIIO/Ib3YeT TaONMILy TiepeMEeHHbIX KOja, KOTOPbIi €e Bbi3bl-
Baer. To ecTb OHa MIlleT 3HaYEHMs NEPEMEHHBIX U OMpefie/ifAeT HOBbIE NepeMeHHbIe U
$ynkuMM TakuM e cnoco6oM, Kak MOCTyTaeT NOKanbHbIA Kofi. Ecnu gymHkums onpe-
RenseT OKa/IbHYIO NIEpEeMEHHYIO X U 3aTeM BbI3biBaeT eval ("x"), To GymeT nomyyeHo
3HayeHMe 3TONM /IOKANbHONM NepeMeHHOM. BbizoB eval ("x=1") u3MeHAeT 3HaYeHUe
TIOKaNbHO NEepeMEHHOM, a BbI30B eval ("var y = 3;") o6bABIAET HOBYIO JIOKa/lb-
Hylo nepeMeHHy10 y. C ApYyroil CTOPOHbI, €C/IU B BBIYUCIAEMONM CTPOKEe MPUMEHAETCA
let man const, To o6bABNseMan nepeMeHHas MM KOHCTAHTA OKAXKETCS OKAIbHOM
TI0 OTHOLLIEHHUIO K KOHTEKCTY eval () u He GyzmeT 06bsABNeHa B BhI3bIBAIOLLE Cpefie.
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AHanorn4Ho GyHKLMA MOXKET OOBAB/NATD JIOKANIbHYIO QYHKLMIO OCPEACTBOM Ta-
Koro Kopa:
eval ("function f£() { return x+1; }");

PasyMmeeTcs, ecny Bbi3BaTh pyHKuMIO eval () B KOJie BEpXHErO YPOBH, TOTAA OHa
6ynet paboTaTh C r106aNbHHIMU MEPEMEHHBIMU U TNIO6aNBHBIMU QYHKLMAMMY.

O6patuTe BHMMaHMe, YTO CTPOKa KOJa, nepefaBaemas eval (), o6sa3ana Gbiry
CMHTAKCM4YeCKM OCMBIC/IEHHON caMa o ce6e: Bbl He MOXXETe MCIONb30BaTh eval ()
anA BCTaBKM (parMeHTOB KOfa BHYTPb Kakoi-To (yHkuum. CkaxceM, He MMeer
cMbIC/Ia 3anMuchiBaTh eval ("return; "), NOCKONBKY oneparop return AomyckKaercy
TO/NBKO BHYTPYM QYHKUMIA, ¥ TOT BaKT, YTO BbIYMC/IAEMasA CTPOKa paboTaeT ¢ TOM xe
Tabnuieit MepeMeHHBIX, YTO M BbI3bIBaioLlad GYHKLMA, He Jle/IaeT ee YacThI0 3TOjj
¢ynxumu. Ecnu Bamia cTpoka MMeeT CMBIC/ KaK aBTOHOMHDII CLieHapuit (fiaxe o4eHp
KopoTkmit Bpoie x=0), To nepemasath ee eval () 3akOHHO. B mpoTMBHOM Cnmyvae
eval () creHepupyeT oummbKy SyntaxError.

4.12.2. eval () B rno6anbHOM KOHTEKCTe

Cnocob6HocTh QyHKuUMM eval () M3MEHATb NOKaAbHbIE MepeMeHHble COo3[aer
3HauYMTeNbHBIE MpobneMbl onTUMuM3aropam JavaScript. OgHako B KauecTBe 06xop-
HOTO NpyeMa MHTEPIPETATOPHI MPOCTO JIENAIOT MEHbIIMIA 060BeM ONTUMU3ALUU A
mo6oit GyHKuMM, KoTOopas BhisbiBaeT eval (). Ho 4yTo momxeH pematb MHTepIpe-
TaTop JavaScript, ecnu cuieHapuil onpenensaeT NceBROHUM i GyHkumm eval () u
3aTeM BbI3bIBaeT ee moj ApyruM uMeHeMm? B cmenmdukauum JavaScript sasBneHo,
4TO Korja (pyHKums eval () BbISbIBaeTCA MOA MMEHEM, OTAMYAIOIMMCA oT “eval’,
TO OHa JIO/DKHA BBIYMCIIMTD CTPOKY, KaK ecnyu 6bl Bce mpoucxoamao B r106an1pHOM
Kofie. BpiumciiAaeMblit KOJ, MOXET ONpeNeNATh HOBbIE IM06GanbHble epeMeHHbIe N
rno6anpHbie GYHKIMM, a TaAKXKe YCTaHABIMBATh I7I06a/ibHbIe IepeMeHHbIe, HO OH He
6ynet ucnonp3oBatb unn MOauULMPOBATD NI06BIE EpeMeHHBbIe, I0Ka/IbHEIE 110 OT-
HOILIEHMIO K BbI3bIBawollieit GYyHKILMHU, M IOTOMY He OyfieT NpensTCTBOBaTb ONTUMMU-
3auuu.

“IIpaMOit BbI30B” — 3TO BbI30B PYHKUMM eval () C NOMOLIbIO BbIPaXKeHUs, PU-
MEHIOLIEr0 TOYHOe, 6e3ycnoBHoe uMaA “eval” (KOTOpoe HauMHaeT BOCHPUHMMATh-
€A KaK 3apesepBMpOBaHHOe C/0BO). IIpsiMble BbI30BbI eval () McnonbsywT Tab-
JIMLY NepeMEHHBIX BbISHIBAIOLIETO0 KOHTEKCTa. JI1060i1 ApYroil BbI3OB — HeNpAMOi
BbISOB — NpPUMEHsAET B KayecTBe TabNMMLbl MepeMEHHBIX IN06aNbHbI 06beKT M HE
MOXKET YMTATh, YCTAHAB/IMBATh MY ONpeNeNATb IOKa/lbHble NepeMeHHble uan GyHK-
uuu. (VI mpsAMoit, M HenpsMOii BbI3OBBI MOTYT ONPENENATh HOBbIE TIepeMEHHbIE TOMb-
ko nocpepcTBoM var. VicnonbsoBanue let um const BHYTpM BHIYMCIAEMON CTPOKU
NPUBOAUT K CO3AAHMIO IIEPEMEHHBIX ¥ KOHCTaHT, KOTOpble AB/IAIOTCA OKa/lbHBIMM
110 OTHOIUEHMIO K BbI3OBY eval () M He M3MEHSIOT BBI3bIBAIOILYIO M/ I7106aIbHYIO
cpeny.)

CxasaHHOe IeMOHCTPUPYeTCA B CERYIOLEM KOJie:
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const geval = eval; // Vicnosib30BaHMe OPYyTor'O VMMEHM OeJiaer
// eval B ryioBanbHOM KOHTEKCTE
let x = "global", y = "global"; // IBe rsoBanbHEE NEepPEMEHHHE

function £() { // 3ra dyHkuMa nenaer eval B JOKaJIbHOM
// KoHTeKcTe
let x = "local"; // OnpeneneHye JIOKANLHON NEPEMEHHON
eval ("x += 'changed';"); // TpsMoit BH3OB eval ycTaHaBIMBaeT
// JIOKAJIbHY NEPEMEHHY
return x; // BosBpameHue usMEeHeHHOM JIoKasbHOM

// nepeMeHHOM

}

function g () { // 3ra dyHKuMa nmeyaeT eval B Tiio6asibHOM KOHTEKCTE
let y = "local"; // JlokanbHasi nepeMeHHas
geval ("y += 'changed';"); // HenpsiMoil BHI3OB eval ycTaHaBIMBaeT
// TIOBANBEHYO NMePEMEHHYI
return y; // Bo3BpameHue HeuaMEeHEHHOM! JIOKaJbHOM
// nepeMeHHO

}

console.log(f(), x); // Vi3MeHeHue JIOKAJIbHOM [epeMeHHOM :
// BeBomMTCcs "localchanged global”:
console.log(g(), y); // VaMeHeHMue 1J106aJIbHOM [epPEeMeHHOM

// BeBomuTcsa "local globalchanged":

O6patute BHUMaHMe, YTO BO3MOXKHOCTD BbI3bIBaTh eval () B rmo6anbHOM KOH-
TeKCTe — He MPOCTO MPUCTIOCAbNMBaHMe NOR HYXX/bl ONTUMM3ATOPA; B AEICTBUTEND-
HOCTU 3TO Ype3BbIYAIHO MOJE3HOE CPELCTBO, KOTOPOE MO3BOJAET BBHINOMHATD CTPO-
KM KOJia, KaK ec/iu 6bl OHM ObiNM He3aBUCHMMBIMM CLIEHapMsAMM BepXHero ypoBHs. Kak
OTMeYasIOCh B HayaJe TEKYI(Ero pasfiena, BbIYMCIEHME CTPOKM KOAA pefKo Tpebyercs
no-Hacrosmemy. Ho ecnmu Bam oHO moHafo6uTCsA, Toraa 60/ee BepoOATHO, YTO BBI 3a-
XOTHTE JeNaTh BbI3OBbl eval () B rmo6anbHOM KOHTEKCTE, a He JIOKa/JIbHOM.

4.12.3. eval () B CTpOrom pexume

Crporuit pexxum (cM. moapasgen 5.6.3) HamaraeT fo6aBOYHbIE OrpaHUYEHNA HA
noBenenyne GyHKUMM eval () M faxke Ha NpuMeHeHMe uneHTUPMKaTopa “‘eval”. Korma
eval () BbI3bIBaeTCA B KOJle CTPOTOro PeXMMa MM BbIYMCIIAEMass CTPOKA Kofia caMa
HaYMHaeTCA ¢ NUpEKTUBH use strict, mMpousBOAUTCA BBHI3OB eval () B OKalTbHOM
KOHTeKCTe ¢ 3aKphITO Tabnuiie nepeMeHHbIX. ITO O3HAYAET, YTO B CTPOrOM PEXM-
Me BbIyucnAeMana CTPOKAa KOJAa MOXET 3aNpalliMBaTh M YCTaHABIMBATh JOKa/lbHble
NepeMeHHbBIe, HO HE MOXKET OMPEAENIATh HOBbIE ITepeMeHHble MM QYHKIMHU B /IOKA/Ib-
HOM xoHTeKcTe.

Kpome Toro, crpornit pexxum pgenaer eval () ewe 6omee noxoxeit Ha ONepaLMmIo,
$akTuyeckn npespaman “eval” B 3ape3epBUpOBaHHOE CIOBO. BaM He paspeuieHo 3a-
Memwarp ¢ynkuyo eval () HOBBIM 3HadyeHueM. VI BaM He paspeleHO OGBABIATD Ie-

Pemennyio, pynxumio, napamerp dyHkuumu unu napametp 6noka catch c umenem
eval”,
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4.13. CMeluaHHble onepauuu

JavaScript moniep>XXKMBaeT HECKONMKO CMEIUAHHBIX OTIePaLuil, ONMCAHHBIX B MOCTTe-
AyIOLMX TIOApasfienax.

4.13.1. YcnosHas onepaums (?:)

YcnoBHas onepauus — eNMHCTBEHHasA olepanysa ¢ TpeMs onepaHiamu B JavaScript,
KOTOpas MHOT/ia Ha3bIBAeTCA MepHAPHOil onepayueti. BpemeHaMu ee 3aMCBIBAIOT Kak ?:,
XOTA B KOJIe OHa BBHIITIAMMT He coBceM Tak. [TocKoNbKy 3Ta onepanysa MMeeT TPU Olle-
paHpa, NepBblii HAXOMUTCA Mepef ?, BTOPOit — MeXAy ? M :, a TpeTuit — Mocre :,
BoT kaK OHa MCNONb3yeTcA:

x>07?2x: =x // ABCOJIOTHOE 3HaueHue X

OnepaHpbl YCTIOBHOI! onepaluy MOryT 6uITh mo6oro Tuna. IlepBhiit onepaHp Bbi-
YMCIAETCA UM MHTepnpeTupyeTca Kak 6yneBckoe sHayeHue. Ecnu 3HayeHMe mepBoro
ornepaHfa MCTMHHOE, TOIla BBIYMC/IAETCA BTOPOV OINEpaH] ¥ BO3BPAlLIAeTCA €ro 3Ha-
yeHue. B IpoTUBHOM ciyyae, Korja 3HaueHye NepBOro orepaHza JI0XKHOe, TO BbIYMC-
NIieTCA TPETUI OTiepaH] M BO3BPALlAETCA ero 3HayeHue. V3 BTOporo u TpeTbero omne-
PaH/IOB BbIYMC/IAETCA TONbKO OffVH, HO HMKOIZa 06a.

Hapsapy c TeM, 4TO BBl MOXeTe AOCTHYb CXOAHBIX Pe3y/NbTATOB C NPUMEHEHMEM
oneparopa if (cM. moppaspen 5.3.1), omepauua ?: 3a4acTyio NpeanaraeT yaob6Hoe
cokpaiyenne. Huke feMOHCTpUpyeTcs TMUIIMYHOE UCIIONb3OBaHMe, [fie NPOBEPAETCH,
ompefie/ieHa 1 TiepeMeHHas (M MMeeT /M OHA COfiepXKaTe/bHOe, UCTUHHOE 3HaYeHMe),
M eC/u Jia, TO NIPUMEHAETCA ee 3HaYeHNe, a MHaYe CTAHAAPTHOE:

greeting = "hello " + (username ? username : "there");

Kop skBuBaneHTeH crepymoleMy oneparopy if, Ho 60/ee KOMIaKTeH:
greeting = "hello ";
if (username) {
greeting += username;
} else {
greeting += "there";
}

4.13.2. Onepauus BbiGopa nepBoro
onpepeneHHoro onepaHaa (??

Onepauna Bri6opa mepBOro OnpefeNeHHOro omepaHAa ?? BBHIYMUCAAETCA Kak
€€ MepBBhlif ONpeneNeHHbIN ONepaH/l: €C/y JIEBbI ONEpaHA He ABAsgeTca null man
undefined, Torna oHa BO3BpalllaeT ero sHadeHue. VHave onmepanus ?? Bo3BpauacT
3HayeHMe MpaBoro onepanpa. ITono6Ho && u | | omepauusa?? pa6oraer No NMpUHLK-
Ty KOPOTKOTO 3aMbIKaHMA: OHA BbIYMUC/ISET BTOPOIl OMEpaHJ, TONbKO eCy MepBblil
onepanp okasancs null uau undefined. Ecnu BripaxkeHue a He uMeeT MO6OYHBIX
addexTOB, TOrNA BHIpaXkeHUe a ?? b IKBUBANEHTHO:

(a !==null && a !== undefined) 2 a : b
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Onepauys ?? sABIAETCA yno6Hol1 anbTepHaTHBOI onepauuy | | (cM. mogpaspen
4_10,2), KOTI/ja BBl XOTHUTE BHIOpaTb MepBHIit onpebenenﬂbtﬁ, a He MepBbIt UCTUHHBINA
onepaHn. Xota | | — dopmanbHO onepaiusa norumdeckoro VJIV, oHa Takxe MCIONb-
syercs MIMOMATHMYECKM /I BbIOOpa MepBOro HENOXXHOTO onepaHjia C MOMOLIbIO Ta-
Koro Koza:

// Ecim 3HaueHme maxWidth ucTuHHOE, TO MCHOJL30BATHL €ro.

// VHade uckKaTb 3HaueHue B oOwekre preferences. Ecim OHO He MCTMHHOE,

// Torga UCMONb30BATh XECTKO 3aKOIMPOBAHHYI KOHCTAHTY.
let max = maxWidth || preferences.maxWidth || 500;

I’IpoGnema C TaKMM MOUOMATHMYECKUM NPUMEHEHUEM COCTOUT B TOM, YTO HOJIb,
nycTas CTpoka u false — noxHble 3HaUYeHUA, KOTOpbie B ONpeNeNeHHbIX 06CcTO-
TeNbCTBAaX MOTYT ObITh COBEPLIEHHO AOMYCTMMbIMM. ECiM B mpuBejleHHOM Bbillie
npuMepe Kofa maxWidth paBHO HymI0, TO 3TO 3HayeHue OyAeT NPOUrHOPUPOBAHO.
Ho ecnyu MBI M3BMEHMM OINepalyio | | Ha ??, TOrAA NONYYUM BbIpakeHUe, rje HONb
0Ka3bIBa€TCA NONYCTUMBIM 3HaUEHUEM:

// Ecim 3HaueHue maxWidth ompemesnieHo, TO UCMNONBL30BATh €r0.

// VHaue uckaTh 3HaueHue B oOwekTe preferences. Ecsm OHO

// He oIpenesyieHO, TOTHA MCHOJIb30BaTh XECTKO 3aKOAMPOBAHHYK KOHCTAHTY.
let max = maxWidth ?? preferences.maxWidth ?? 500;

llanee mpuBefeHbl JOTIOMHUTENbHbIE IPYMEPHI, KOTOpble MOKA3bIBAIOT, KaK pabo-
Taer omepaumsa ??, KOTZla NepBblit onepaHf NOXHBIA. Ecny nepsblit onepaHp n10x-
HBI/, HO OIIpefieNieH, TOTAa onepanua ?? Bo3BpallaeT ero. TonbKo KOT/a MepBblit ome-
paup ABnseTcA “HyneBbiM” (T.e. null mam undefined), onepanysa ?? BbIYMCHAET U
BO3BpALLAET BTOPOJI OTEPaH; '

let options = { timeout: 0, title: "", verbose: false, n: null };

options.timeout 2?? 1000 // => 0: Kak onpenesyieHoO B OOBEKTE
options.title ?? "Untitled" // => "": kak onpenejyieHO B OOBEKTe
options.verbose ?? true // => false: xak onpepesieHO B OOGBEeKTe
options.quiet ?? false // => false: CBOJCTBO He ONpeneyIeHO
options.n ?? 10 // => 10: ceoitcTBO paBHO null

O6paTtute BHMMaHMe, YTO BbIpaxKeHMa timeout, title u verbose umenu 6bi
Apyrue sHayeHus, ecmv 651 BMeCTO ?? MCIONb30BaNach onepanus | |.

Onepauna ?? moxoxka Ha omepauyuu && M | |, HO ee MPUOPUTET He BBILE U HE
HiKe, yeM y Hux. Ecnu BbI npuMeHseTe onmepaumio ?? B BbIPAXXEHUM C OFHOM U3
9THMX oOrlepanuii, TOTA JO/KHbI MCIIONB30OBATh ABHbIE KPYT/Ible CKOOKM JUIA YKa3aHWA,
Kakoe nieficTBME HY>KHO BBIIIONIHUTD TIEPBHIM:

(a??b) || c // CHauana ??, 3areMm ||
a?? (b |} c) // CHauana ||, 3aTem ??
a?2?b || c // SyntaxError: xpyriie CKOOKM 06A3aTebHH

Onepanmsa ?? onpenenena B ES2020 1 no cocToaHuio Ha Hayano 2020 mofmepxu-
Banace B Tekylmx mam 6eTa-Bepcuax 60NbLIMHCTBA BeAywmx 6paysepos. DopManbHO
OHa HaspiBaeTCs omepauueit “o6befuHernsa ¢ null”, HO A u3berai0 TaKOro TEPMMHA,
NoToMy yTO 3Ta ONepanMA BHIOMpaeT OAMH M3 CBOMX ONMEPaHAOB, HO He “06benuHs-
€T” MX KaKMM-TO 3aMETHBIM I MeHs 06pasoM.
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4.13.3. Onepauus typeof

typeof — yHapHas omnepauus, NOMeIIaeMas Mepes CBOMM €AMHCTBEHHBIM Olne.
paHOM, KOTOPbIit MOXeT 6bITh Mo6oro Tuna. Ee 3HaueHMeM AB/AETCA CTPOKa, KOTo.
pas yKasbiBaeT TUI onepanfa. A Ta6/. 4.3 NpuBeeHb! 3HaYeHMA OnepaLyy typeos
Ina Bcex 3HaveHwmit JavaScript.

Tabnuua 4.3. 3HaueHus, Bo3Bpallaemble onepauuen typeof

x typeof x o
undefined "undefined" o
null "object"

true wm false "boolean"

Nio6oe yncno nan NaN "number"

No6oe sHavenne BigInt "bigint"

Nio6as cTpoka "string”

JloGoii cumeon "symbol"

Jio6as PyHKuus "function"

JiioGoit 00BEKT, OTAMYHLIA OT (yHKUMK "object"

Bbl MOXXeTe PUMEHATDH onepauuio typeof B BbIpaXKeHMM TAKOTO Popa:

// Ecnu 3HaueHMeM SABJISETCS CTPOKa, TOTIA NOMECTUTL €€ B KaBhUKM,
// uHaue npeoBpazsoBaTh
(typeof value === "string") ? "'" + value + "'" : value.toString()

O6parute BHMMaHue, Yyto typeof BosBpawaer "object", korma onepaHp MMeeT
sHavyeHue null. Eciu Bbl XOTUTe NPOBOAUTL pasiuyye MeXAY null u o6bextamu,
TOT/Jja HO/DKHBI MPEAYCMOTPETh ABHYIO IPOBEPKY 3HAYEHUA AJIA TAKOro 0co60ro ciyyad.

Xota ¢yukumm JavaScript ABNAIOTCA Pa3sHOBMAHOCTHIO OGBEKTOB, Onepauus
typeof cuMTaeT MX JOCTATOYHO OTAMYAIOLMMMUCH, YTOObI 06ecneuynTp UM cOOCTBEH-
HO€ BO3BpalllaeMOe 3Ha4YeHMe.

ITockonbky onepaiusa typeof Beigaer "object"” misa Bcex 06BEKTOB M MaccH-
BOB KpoMe QYHKIIMIf, OHa IIO3BOJIfAET /IMILb IPOBOAUTD pasinume MeXAy obbeKTa-
MU U 3/1eMeHTapHbIMU THNaMu. YTo6bI pasindyaTh OBUH KJIacC 06BEKTOB OT APYroro,
BaM NpPUJAETCA MCIONb3OBATb APYIMe METOAMKM, TaKue Kak omepauusa instanceof
(cM. noppasmen 4.9.4), arpubyr class (cm. mompasmen 14.4.3) umm CBOHCTBO
constructor (cMm. noupaspen 9.2.2 u pasgen 14.3).

4.13.4. Onepauus delete

delete — yHapHas omepauus, KOTOpas MBITAETCA YAANUTb CBOICTBO O6DHEKT3
UM 37IeMEHT MacCHBa, yKa3aHHbI/ B KayecTBe ee omepaHpa. Ilogo6Ho omepauuaM
NIpUCBaMBAHWUA, MHKPEMEHTA U IeKpeMeHTa onepauus delete o6s194HO NpUMeEHAETCA
pamy ee no6ounoro s dexTa, CBA3AHHOTO C YAa/NEHUEM CBOWMCTBA, a He BO3Bpalliae-
MOTO 3Ha4YeHMA.
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BoT HECKOJIIbKO IIpUMEpPOB:

jet o= { x: 1, y: 2}; // HauaTb C Kakoro-to obbexTa

delete 0.X; // YnamuTe OOHO U3 ero CBOMCTB

wg" in o // => false: cpoiicTBO GOJiblle HE CYWECTBYEeT
let a = [1,2,3]); // HawaTb C Kakoro-To Maccmsa

delete a(2]; // YoamuTe MOCHenHMI 3JIeMeHT MaccuBa

2 in a // => false: sneMeHT 2 MaccuMBa GOJiblle HE CYWEeCTBYEeT

a.length // => 3: oBpaTuTe BHMMaHME, YTO IJIMHA MACCMBA HE M3MEHMIIACH

Ba)XHO OTMETHUTb, YTO Y[A/IECHHOE CBOMCTBO MM 3/IEMEHT MacCHBa He IMPOCTO yc-
raHaBlMBaeTca B 3HavyeHue undefined. Koraa cBoitcTBO ynanseTcs, OHO mepecraer
CylieCTBOBAT. ITpn nombiTke YTEHUA HECYUECTBYIOILEro CBOVCTBAa BO3BPAlLaeTCA
undefined, HO Bbl MOXeTe MPOBEPUTD, CYLIECTBYET /M CBOMCTBO, C TIOMOLIbIO OIle-
pauuy in (cm. noppaspaen 4.9.3). Yaanenue aneMeHTa MacCMBa OCTaB/IsE€T B MacCMBe
“goipy” M He M3MEHsIET ANMHY MaccuBa. PesynbTUpyolwuii MacCMB CTAaHOBUTCS pa3-
penerHbIM (cM. paspen 7.3).

Onepauusa delete oxxupaet, 4ro onepanp 6yneT neBbiM 3HaueHueM. Ecnu aTo He
TaK, TOTAa OHA He NPEANPUHMMAET HUMKAKMX JeACTBMII M Bo3Bpaujaer true. B npo-
TMBHOM ciny4ae delete mbiTaeTCAa yAANUTb yKasaHHOe JieBoe 3HadyeHue. Onepanus
delete Bo3sBpaljaer true, eCiM yKasaHHOE JieBOe 3HaUeHMe YCIHeIIHO yaaneHo. Tem
He MeHee, YAA/IATb MOXKHO He BCe CBOVMCTBA: HeKOH(uUrypupyeMble cBoicTBa (CM. pas-
zen 14.1) 3alumiieHbl OT yAQ/IEHNA.

B crporom pexxume onepauusa delete renepupyer ommnbky SyntaxError, ecnu
ee omepaH/| ABNAETCA HEYTOYHEHHBIM MJIEHTM(PUKATOPOM, TAKUM KaK MepeMeHHasd,
¢yHkuma unu napameTp PyHKIMM: OHa paboTaeT, TONbKO KOIZa ONepaHJ MpefCcTaB-
nser co60it BbIpaXKeHMe JOCTYNa K CBOVCTBY (CM. paspien 4.4). CTporuit pexxuM Takxe
npepnucpiBaeT, yto delete renepupyer TypeError, ecnu sanpaliMBaeTcs yfaneHue
nwboro HekoHPUrypupyemoro (T.e. Heya/AeMOro) CBOMCTBA. 3a paMKaMy CTPOTroro
pexxuma uckoyeHnsa B TaKUX CIyYasX He BO3HUKAIOT, U delete npocTo BosBpama-
er false, ykasbiBasi Ha TO, YTO ONEPaHJ He MOXKeT ObITh yAaneH.

Huxxe npuBefeHO HECKONBKO NPMMEPOB UCTIONb30BaHMUA onepauun delete:

let o = {x: 1, y: 2}:

delete o.x; // YnaneHue OOHOT'O M3 CBOMCTB OOBeKTa; BO3BpamaeTcsa true
typeof o.x; // CBoitcTBO He cymecTByeT; Bo3Bpamaercs "undefined"”
delete o0.x; // YmaneHue HeCymeCTBYIOWEIO CBOMCTBa; BO3BpamaeTcs true
delete 1; // 3TO He MMeeT CMHICJIa, HO MPOCTO BO3BpamaeTcs true

// Ymanare NepeMeHHyI0 HeJlb3s; Bo3Bpamaercs false
// wm renepupyercs SyntaxError B CTPOTOM pexmMe
delete o;

// Heynansemoe cpoitcTBO: Bo3BpamaeTcsa false
// wim reHepupyerca TypeError B CTpOToM pexyme
delete Object.prototype;

Mmi cHoBa BeTpeTuMcs ¢ onepauueit delete B pasuene 6.4.
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4.13.5. Onepauua await

Onepauusa await nossunacs B ES2017 xak cnoco6 chenaTh aCMHXPOHHOE Npo-
rpaMMMpOBaHMe B JavaScript 6onee ecrecTBeHHbIM. [l €€ MOHMMAHMUA IOHAKOOUTCy
yutaTh r1aBy 13. OgHaKO roBOpsA KpaTKo, await oxuaaer B Ka4yeCTBE CBOETO €MHC-
TBEHHOTO onepaHfia 06bexT Promise (MpeACTaBAAKLIMIT ACMHXPOHHOE BBIYMC/IEHMe)
1 3aCTaB/AeT pOrpaMMy BecTH cebs Tak, 6yATO OHa >KHAET OKOHYaHMA aCMHXPOHHO-
ro sbiuncnenns (Ho fienmaer 3To 6e3 QaxTUueckoro 610KMPOBaHMA U He MPENATCTBY-
eT OJ{HOBPEMEHHOMY BbIITOJIHEHMIO OCTa/IbHBIX ACMHXPOHHBIX Onepauuit). 3HaueHnem
omepauyy await AB/AeTCA 3HaueHMe 3aBeplleHnA obbekra Promise. BakHo oTMe-
TUTb, YTO await JomyckaeTcs NIpMMEHATb TOMBKO BHYTPM (PyHKIMI, KOTOpbIe Gbiay
06bABNEHBI ACUHXPOHHBIMM C ITOMOIIBIO K/IIOYEBOTO C/1oBa async. IlomHble netany
uiuTe B rnaBe 13.

4.13.6. Onepauusa void

void — yHapHas omnepanys, paclonarapollascs nepey CBOMM ONEPaHAOM, KOTo-
poiit MoXeT 6biTh n060ro TMma. Onmepauns void HeoObIYHA U UCTIONbB3YETCA pef-
KO; OHa BBIYMC/IAET CBOI1 ONEpaH[, NOC/Ie Yero oTépackiBaeT 3HaYeHMe ¥ BO3Bpallia-
et undefined. Ilockonbky 3HaYeHMe onepaHAa oT6pachiBaeTCs, NpMMeHeHMe void
MMeeT CMBICII, TONIbKO KOI/ia y olepaHfia ecTb No60uHbIe 3 deKThI.

Omnepauya void HAacTONBKO HEACHA, YTO NMPUAYMATh NMPAaKTUYECKUH IpUMep ee
Ucnonb3oBaHusa Henerko. OIMH U3 clieHapueB Mor Obl MpefycCMaTpUBaTh Onpeperne-
Hue QYHKIMM, KOTOpask HUYEro He BO3BPAlllaeT, HO TaK)Ke MPUMeHAET COKPalleHHbI
CMHTAKCUC CTpenoyHbiX pyHkumit (cM. moapaspen 8.1.3), rae Teno GyHKumMM mpen-
cTaB/seT co60it efMHCTBEHHOE BbIpa)keHMe, MO/IeXKalllee BbIYVCTIEHMIO ¥ BO3Bpallie-
Huio. Eciu BbI BbIYMC/IsieTe BBIpaXKeHME UCKIIOUUTENBHO paau ero no6ouHsix addek-
TOB M He XOTUTE BO3BpAIIATh €r0 3Ha4YeHMe, TOTfa CaMOe MPOCTOE, YTO Bbl MOXETE
chenaTtb — MCNONB30BaTh (urypHbie Cko6ku BOKpyr Tena ¢ynkumu. Ho B kauyecrse
a/ibTepPHATHBBI B JAHHOM C/y4yae Bbl MOITIM Obl IPUMEHNUTD ONepaLyio void:

let counter = 0;

const increment = () => void counter++;
increment () // => undefined
counter // =1

4.13.7. Onepauus "3anatasa”

Onepauusa “sanaras” (,) ABAAeTCs GMHAPHOI Omepaumeit, Yby ONepaHAbl MOryT
6b1TH M060ro THMa. OHa BBIYMCIAET CBO! JIEBbI/t OTEpaH]l, 3aTeM IpaBblil onepaHy U

Aajnee BO3BpalllaeT 3HaY€HME NIPAaBOro onepaHpaa. TakuMm o6pasoMm, cremyiomas CTpo-
Ka Kopa:

i=0, j=1, k=2;
BBIYMC/IAETCA KaK 2 UM IO CYIIeCTBY 3KBUBaJIEHTHA:
i=0;3j=1; k=2;
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BoipaXeHye C/ieBa BCerAa BBIYUCIIAETCSA, HO €T0 3HaYeHue oT6pacsiBaeTcs, T.e. UC-
{onb30BAHNE ONepaLyy “sanATas’ MMeeT CMBIC/, TONbKO €C/IM Y BBIPAaXKEHUs ClieBa
JMEIOTCA nobounble 3¢ dexThl. ENHCTBEHHasA cuTyalus, B KOTOPOit OOBIYHO MpuUMe-
qAeTCA onepauus “sanATan’, cBsA3aHa ¢ uukaoM for (cMm. noppaspen 5.4.3), conepxa-
JyM MHOXXECTBO TIEPEMEHHbIX LMKITa:

// TllepBas sansras sBASETCS YacTbio CMHTaKcKca oneparopa let.
// Bropas samnsaTas - 3TO onepauys "sanaras": oHa NosBoJsAeT NOMECTUTH
// nopa Bepaxenus (i++ m j--) B ommu oneparop (umkis for), KOTOPEIL
// OXMIAeT OOHO BHPAXEHME.
for(let i=0,3=10; i < j; it++,j--) {
console.log(i+j):

4.14. Pe3iome

B rnaBe 6bI1 OXBaueH LIMPOKMII CIIEKTP Te€M U NPeIOKeHO MHOTO CIIPaBOYHOrO
MaTepyana, KOTOPbIil BbI MOXKETE 3aXOTEeTb NepeunTarh B 6yayieM, MPpORO/KAS U3Y-
yatb JavaScript. Hyke mepeuncienbl OCHOBHbIE MOMEHTbI, PACCMOTPEHHbIE B ITIaBe,
KOTOpBI€ CNIEfyeT 3alIOMHUTD.

e BblpakeHMsa — 3TO CMHTaKCU4YeCKMe KOHCTPYKLmy (umm ¢pasbl) mporpaMMsi
JavaScript.

¢ Jli060€e BbIpaXkeHMe MOXKET ObITh BHIYMCIIEHO KaK 3HayeHue JavaScript.

¢ Bpo6aBok K BBHIMYCKY 3Ha4yeHMit BBIPaXKEHMA TaKXe MOTYyT MMeTb Mo6ouHbIe
addexTh! (Takue Kak MpUCBaMBaHMe EPEMEHHBIX).

L4 Hpocn:le BbIpaXX€HUA BpOAE NMUTEpanoB, CChIJIOK Ha NMEPEMEHHBbIC M NOCTYyNa
K CBOMCTBaM MOryT KOM6MHMPOBaTbCﬂ C MOMOLIUbIO orlepaum‘/'l, naBas 6onee
KpYyNHbI€ BbIpa)XXE€HUA.

* B JavaScript onpenenenbl onepauuy Ansa apupMeTUHECKUX NeACTBUIA, CpaBHe-
HuiA, 6yneBOI NTOTMKY, MPUCBANBAHUA M MaHMIYIMPOBAHUA OUTaMM, a TaKOKe
PAJN CMEIIaHHBIX ONepaLyil, BKI0YasAs TePHAPHYIO YCTIOBHYIO OIepalMmIo.

b4 Onepauna + UCIIONIB3YETCA J/IA CNIOXKEHUSA YUCET M KOHKaTeHaluum CTPOK.

¢ Jlormyeckue onepauuu && u | | 061agalT OCOOGBIM MOBENEHNEM “KOPOTKOTO
3aMbIKaHMA~ ¥ BPEMEHAMM BBIYMCIAIOT TONBKO OfIMH U3 CBOMX apryMEHTOB.
O6menpunarsie uanomsl JavaScript Tpe6yioT oT Bac MOHMMaHUA ocoboro mo-
BeleHMA 3TUX ONepaLui.
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rMABA D

Onepatopbl

B rnaBe 4 BBIpaXK€eHUA ONMMCBHIBAIMCh KaK CMHTaKCU4eCKMe KOHCTPYKLMM unu dpa-
spt JavaScript. IIpofomkas Takyio aHaJIOTMIO, 0nepamopsl ABNAITCA NPeAIOKEHNAMM
wiu xomaHAamu JavaScript. [Togo6HO TOMY, KaK MpefIoXKeHUs aHMIMICKOTO A3BIKA
3aBEpILAIOTCA M OTAENAITCA APYT OT APYra TOYKaMM, NMpefnoxeHus JavaScript 3a-
KaHYMBAIOTCA TOYKAaMM C 3anAToi (cM. pasgen 2.6). BoipaxkeHus evivucnaomcs pna
BBIJIaYY 3HAYEHMS, HO ONEPATOPhI 8bINONHAIOMCA, YTOOBI YTO-TO MPOM3OLI/IO.

OpuH U3 cnoco60B “3acTaBUTb, YTOOBI YTO-TO MPOM3OLIIO” NPEAYCMATPUBAET BHI-
yMC/IeHNe BBIPOKEHMS, KOTOpoe uMeeT nobounbie 3¢p¢exTsl. Boipaxkenns c nobou-
HeiMM 3¢ deKTaMy, TAKMMM KaK NpUCBauBaHMe U BHI3OB (PYHKLMM, MOTYT BbICTYNATh
B Ka4YeCTBe OMEpPaTOpPOB, ¥ B C/Iy4ae MCNONb30BaHUsA NORKOOGHBIM 06pa3oM OHYM Hasbl-
BaIOTCA onepamopamu-evipancerusmu. IIoxoxas KaTeropus OlepaTopoB Ha3BIBAETCA
onepamopamu 06vA671€HULl, KOTOpbie OOBABNAIOT HOBblE OOBABIEHUA U ONPERENAIOT
HOBbIe (pyHKLMM.

[Iporpamma JavaScript npepcraBnser co6oit He 6onee YeM MOCNEROBATENBHOCTD
OnepaTopoB, MofIeXXalux BbinonHeHnio. ITo ymonyanuio nntepnperarop JavaScript
BBIMO/IHAET ST ONEpaTophbl APYT 3a APYIOM B MOPsAAKE, B KOTOPOM OHY 3aNMCaHbI.
Jpyroit cnoco6 “3sacTaBuTb, YTOGHI YTO-TO MPOMU3OLINO” 3aK/MIOYAETCA B U3MEHEHUN
CTaHAAPTHOTO MOPAAKA BBINONHEHNUA, /A Yero B JavaScript eCTh HECKO/IBKO OIepaTo-
POB MM ynpaBnAOLIMX CTPYKTYP, KOTOpbIe ONMCAHBI HUXKeE.

Yenosnvie onepamopuor
Onepatopst Bpoge if M switch, KoTopble BBIHYXJAOT MHTEpPIPETATOP
JavaScript BBINOAHATH MM NPOMYCKAaTh ONEPATOPHI B 3aBUCUMOCTM OT 3Hade-
HUA BbIpa>KE€HUs.

Onepamopuv: yuxnos

Oneparopsr Hanopo6ue while u for, KoTopbie 06ecneYnBalOT MHOTOKPaTHOE
BBIMO/IHEHME [IPYTUX OIIEpPaTOPOB.

Onepamopor nepexodos

Oneparopn Bpofie break, return u throw, KOTOpble 3aCTaBAAIT MHTEPIpe-
TaTOp NEPEeXOAUTb K APYToif YaCTy MPOrpaMMbl.
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B nocnepyolux pasfiefiax onucaHbl pasHOoGpasHble onepaTophl B JavaScript y
o6BACHEH MX CUHTaKcHC. B Tabn. 5.1, mpuBeeHHOM B KOHIIe I/IaBbl, MpeIaraercy
cpojKa 1o cuHTaKkcucy. Ilporpamma JavaScript siBnsieTca mpocTo NOCNeAOBaTeNbHOC.
TbIO OTEPATOPOB, OTAENEHHBIX APYT OT APYTa TOYKAMM C 3aIATOM, TaK YTO MOCTIE Oc-
BOeHMA onepaTopoB JavaScript Bbl MO)KeTe NPUCTYNATh K HAMMCAHUIO TIPOTPAMM Ha
s3pike JavaScript.

5.1. OnepaTopbi-BbipaXxeHUs

I[TIpocTeitlunii BUA OnepaTtopoB B JavaScript — BblpaXkeHUs, KOTOpble MMEIOT Mo-
6ounbie 3¢ dexThl. Takas pasHOBUMAHOCTb ONEPATOPOB AEMOHCTPUPOBAaCh B INaBe 4,
OpHOJ M3 OCHOBHBIX KaTEropuil ONepaTOpOB-BbIPAXXEHMit CYUTAITCA ONEPATOPH
npucBanBaHus, HanpuMep:

greeting = "Hello " + name;

i*=3;

Onepauuy UHKPEMEHTA U IEKPEMEHTa, ++ M ——, OTHOCATCA K ONepaTopaM-BbIpa-
seHuaM. Vix no6ouHbiit 3ddeKT 3aKM0YaeTCA B TOM, YTO OHM M3MEHSAIOT 3HaYeHMe
nepeMeHHOJ, KaK ecnu 6bl BHINONHANOCH MPUCBaUBaHME:

counter++;

Baxknpiit no6oyHbit adpdekT onepauum delete cBA3aH C yHaneHMeM CBOMCTBA
o6pekTa. Takum 06pa3oM, OHa NOYTHM BCerfa NPUMEHAETCA KaK OIepaTop, a He YacTh
6071ee KPYITHOTO BbIpa)KeHUA:

delete o0.x;

BbisoBbl PyHKUMI — ellle OfHAa OCHOBHAsi KaTeropus OINEepaTOpOB-BbIPa>kKeHMI.
Hanpuwmep:
console. log (debugMessage) ;

displaySpinner(); // 'mnoreTuueckas QyHKUMS I OTOOPaAXEHUS
// UMKIMUECKOTO CueTuMKa B BeG-TPUIIOKEHUM

Takme BbI30BBI PYHKLMIT ABAAIOTCA BHIPAKEHUAMH, HO MMEIOT NMOOOYHbIE 3 eK-
Thbl, KOTOPbI€ BO3AEMCTBYIOT Ha PasMEILAlOLIyI0 CPERY MM Ha COCTOAHME IPOrpamMMbl,
M 3[1€Cb OHM MCTIONB3YIOTCA Kak oneparopsl. Ecniu no6oynsie adpdexth B GyHKLMUM
OTCYTCTBYIOT, TOTZla HET HUKAKOTO CMBIC/Ia BbI3bIBAaTh €€ KPOMe CUTYyalLMu, KOraa Bbl-
30B NpeACTaBseT co6oit YacTb 60/ee KPYIHOroO BBIPAXKEHUSA MM OfepaTopa mpucBa-
nBaHuA. CKaxceM, Bbl He IO/DKHbI BBIYMCIATD KOCMHYC M OTOPAchiBaTh pe3ynbTarT:

Math.cos (x); .

Ho Bbl MOXeTe BHIYMCINTD 3HAaYeHME M IPUCBOUTD €TO NEPEMEHHOI ISl IPUME-
HeHMs B Gypymem:

cX = Math.cos (x);

O6patute BHMMaHME, YTO KaxHas CTPOKa B Ka)X[IOM IIpyMepe OKaHYMBAETCA TOY-
KOV C 3anAToi.

128 | fnasa 5. Oneparopet



5.2. CocTaBHbie U NyCTbie onepaTopbl

[Topo6HO TOMYy, Kak omepauus “sanartas’ (cM. nmoppasaen 4.13.7) komb6unupyer
MHOXXECTBO BbIDQXXEHMI1 B OJHO BhIpaXKeHMe, onepamopnuiii 610K 06bEIMHAET MHO-
KeCTBO ONIEPaTOPOB B €AMHCTBEHHBIN COCMAGHOL onepamop. OnepatopHbli1 610k —
5T0 TIPOCTO NOC/IEAIOBATENBHOCTD ONEPATOPOB, MOMEILEHHAA BHYTpPb urypHbIx cko-
6ox. COOTBETCTBEHHO, CNIEAYIOLIME CTPOKM KOAA AEACTBYIOT KaK OAMH ONEpaTop u
MOTYT MCIIO/Ib30BaThCs1 BE3/ie, IAie JavaScript oxupgaeT OfVIHOYHBI ONMeEpaTop:

X = Math.PI;
cx = Math.cos (X);
console.log("cos(m) = " + cx);

}

O npuBefiecHHOM OIlepaTOPHOM 6710Ke HY>KHO C/ieflaTh HECKONbKO 3aMedaHmit. Bo-
MepBbIX, OH He OKAHYMBAECTCA TOYKOIA C 3aMATONM. JNEMEHTapHbIE ONepaTops! B 6110Ke
3aBEPIIAIOTCA TOYKAMM C 3aMATOM, HO caM 67Ok — HeT. Bo-BTOpBIX, CTPOKM BHYTpHU
6710Ka 3aMUCHIBAIOTCA C OTCTYIIOM OTHOCUTENBHO QUTYPHBIX CKOOOK, B KOTOpbIE OH
sakmoyeH. ITocTymaTh Tak Heo6:A3aTeNbHO, HO B UTOre KOJi CTaHOBUTCA 6onee mpoc-
TBIM AS YTEHMA M MOHMMaHuA. ITof06HO TOMY, KaK BBIPa)KEHMS YacTO COAEp)KaT
MOABBIPaXKEHM, MHOTHE onepaTophl JavaScript cofep>kar noponeparopsl. ®opmansHO
cuMHTAaKCcUC JavaScript 06bIYHO pa3peliaeT OAMHOYHBINA noponeparop. Hanpumep,
CMHTAKCUC IMK/IAa while BK/IIOYaeT OAMHOYHDINA ONepaTop, KOTOPBI CAYXXUT TelIOM
umnkna. C npuMeHeHMEM ONepaTOpPHOro 6110Ka Bbl MOXKETe MOMECTUTb BHYTPb paspe-
LLIEHHOr'O OAMHOYHOTO MOfoNepaTopa M060oe KOANYECTBO ONEepaTOpPOB.

CocTaBHOJ! orepaTop NO3BONAET MCNONb30BATh MHOXECTBO ONEPATOPOB TaM, Ije
cuHTaKCcUC JavaScript oxuAaeT OAMHOYHBIN onepatop. IIpoTHBONONOKHOCTBIO GyneT
nycmoti onepamop: OH AAa€T BOSMOXXHOCTb He BK/IIOYAaTb OINEPaTOphbl TaM, i€ OXKMAa-
€TCA OfiMH omepaTop. BOT Kak BBIMIAAMUT NYCTON OnepaTop:

;

IIpn BBIMONHEHMM NMYCTOro OnepaTopa MHTepmpeTaTop JavaScript He npeaxmnpu-
HUMaeT HMKaKMUX feicTBuit. ITycToit onepaTop MHOrAA ITONE3EH, KOIZa XKENaTENbHO
CO3[jaTh LMK/ C MYCTBIM TeNnoM. Barnauute Ha cnepyrommit umkn for (umuxnsr for
6Y11y'r packpbIBaThCA B Noppaspene 5.4.3):

// VHMumamMsupoBaTh MaccuMB a

for(let i = 0; i < a.length; af{i++] =0) ;

Bca pa6ora B ganHOM umkie aenaercs BbipakeHueM a[i++] = 0, a moToMy OT-
CYTCTBYeT HeO6XOAMMOCTD B Tenie mkaa. OgHako cMHTaKcuc JavaScript Tpe6yer ore-
PaTop B kauecTBe Tena LMK/IA, IO3TOMY NMPUMEHAETCA NMYCTON ONEPaTOp — MPOCTO
Touka ¢ sansAToir. O6paTiTe BHUMaHME, YTO CIyYaitHOE MOMeLIeHMue TOYKM C 3amATON
locne npaBoit kpyrnoit ckobku umkna for, uukaa while win oneparopa if mMoxer
NpuBOAMTH K HEMPUATHBIM OMIMOGKAM, KOTOpble TPYAHO BbIABNATH. Hanpumep, Bpan
1M MOKa3aHHBI HUXKE KOJ [ie/IaeT TO, YTO HaMepeBaJICA €ro aBTop:

if ((a===0) || (b ===0)); // Oit1! BTa cTpoka HMUEro He mOejaer...
o = null; // a »Ta CTpoka BHIIOJIHAETCS BCerna
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Korna Bbl HAMEPEHHO MCMIONb3yeTe MYCTON ONepaTop, Xopouueir uaeeit 6yneT CHa6-
AUTb Balll KOA KOMMEHTapUAMM, 4YTO6BI 6BIZIO ACHO, YTO BBI NMOCTYINaeTe NMOJOOHbIM
06pasoM 0cosHaHHO. BoT mpumep:

for(let i = 0; i < a.length; a[i++] = 0) /* nycroe resno */ ;

5.3. YcnoBHble onepaTopbl

YcoBHbIE OTIEPATOPHI BHINIONHAIOT UM IIPOIMYCKAIOT IPYTHE ONEpaTophl B 3aBucH-
MOCTH OT 3Ha4€HUs YKa3saHHOTO BhIpakeHus. Takue onepaTopsl NpeACTaBIAIOT CO60lt
TOYKM MPUHATUA PEIIEHWI B KOJe M BPEMEHAMM TaKXe USBECTHBI KaK “BETBIEHUS”,
Ecnu Bbl TIOAYMaeTe O MPOXOXEHMM MHTepIpeTaTopa JavaScript yepes Balul Kof, To
yC/IOBHBIE ONEPATOPHI ABNAIOTCSA MECTaMy, TAie KOJ pasBeTBseTcA MO ABYM U Gonee
MyTAM, a MHTEPPETaTOp 06513aH BHIGMPATD, 110 KAKOMY NYTH CEAOBATD.

B nocnepylomux noppaspenax o6bacHaeTcs 6a3oBblii YCIOBHBIA omepaTop
if/else, a TaKkKe pacKpbiBaeTcA switch — 6oree CIOXKHBIN onepaTrop pa3BeTBle-
HUA 10 MHOXECTBY IYTeM.

5.3.1.if

Onepartop if — 3To pyHAaMeHTaNbHbII YIIPaB/AIOLMIA OIlepaToOp, KOTOPbIil M03-
BOJIsSIET MHTepNpeTaTopy JavaScript IpMHUMATD pelIeHUs WK, TOBOPS TOYHEE, BbI-
MIO/IHATD OTlepaTopbl YCNOBHbIM 06pa3oM. OH uMeeT ABe popMbl. BoT nepBas:

if (Bepaxenmne)
onepaTop

B Takoit ¢opme cHawana BbIuUMCHAeTCA BEpaxeHme. Ecium pesynbTupyioiee
3HaYeHMe MCTUHHO, TOrJja onepaTop BbinonHAercA. Ecnu BrpaxeHre noxHo, TO
onepaTop He BhimonHsaeTcA. (Onpenenenne UCTMHHBIX M JIOXKHBIX 3HaYeHMI ObUIO
AaHo B pasfiene 3.4.) Hanpumep:

if (username == null) // Ecsn vMa none3oBaTesnisa null wim undefined,
username = "John Doe"; // Torma onpemenuTh €ro

Wnu ananornyHo:

// Ecim mMsa nosb3oBaTens null, undefined, false, 0, "" wm NaN,
// TO NPUCBOUTL €My HOBOE 3HadeHMue
if (!username) username = "John Doe";

O6patute BHMMaHMe, YTO KPYI/Ible CKOGKM BOKPYT BRPAXEHMS ABAAITCA 00733
TENIbHOM 4aCTbI0 CMHTAaKCHca omneparopa if.

Cunrakcuc JavaScript TpebyeT HalIMunA MOCIe KAOYEBOro c/oBa if efuHCTBEH-
HOTrO orneparopa ¥ BbIDOXEHUA B KPYI/IbIX CKOOKaxX, HO BBl MOXKETe NIPUMEHUTD OIe-
PaTOpHBIi 670K /15 O6bEMHEHNSA MHOXKECTBA ONIEPATOPOB B OAMH. Takum 06pa3oM,
omeparop if MOXeT Takxe BHIITIANETb CIEAYIOIUM 06pa3oM:

if (!address) {

address = "";
message = "lloxanyicra, yKaxmuTe NOYTOBEM agpec.";
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Bo BTOpOI1 dpopMe oneparopa if BBOAMUTCA KOHCTPYKUMA else, KOTOpasi BbIION-
#AeTCA, KOTAa BEDaXEHHE PaBHO false. Bor ee cuHTakcuc:
if (BepaxeHue)
oneparopl
else
oneparop2
Takad ¢opMma oneparopa if BbimonHAeT oneparopl, eCny BHpaXeHMe UCTUHHO,
4 oreparop2, ecnu oHo NnoxHo. Hanpumep:

lf (n === 1)
console.log ("Bu nonyuwum 1 HoBoe coofueHue.") ;
else

console.log( Bu nonywun ${n} HOBHX coobOmeHuit. ") ;

TIpy HanM4YMM BIO>KEHHBIX ONepaTopoB if ¢ KOHCTPYKUMAMMU else BaXKHO rapaH-
THPOBaTb TO, YTO KOHCTPYKLMM €lse OTHOCATCA K HajjleXxaumuM omeparopam if.
B3riAHUTE Ha C/EAYIOlMe CTPOKM Kofa:

i=3=1;
k=2;
if (1 === 3])
if (j === k)
console.log("i paBHo k");
else
console.log("i He paBHO ") // HEINPABWIBHO! !

B nmpuBefeHHOM npuMepe BHYTpeHHMI1 oneparop if ¢opmupyeT ogmHOYHDI
ornepaTop, paspelIeHHbI CUHTAKCMCOM BHeliHero oneparopa if. K coxanenmio, ne
coBceM ACHO (KpoMe KaK M3 MOACKa3KM, KOTOPYIO AAIOT OTCTYTbI), KAKOMY onepa-
TOpy if mpuMHamIeXUT KOHCTpYKLmA else. VI B 3TOM nmpuMepe OTCTYNBbI CAENaHbI
HeNpaBU/IbHO, MIOTOMY 4TO MHTEpNpeTaTop JavaScript B 1e/ACTBUTENBHOCTH TPAKTYeT
NpeabIAyMi NpuMep TaK:

if (i ===3) {

console.log("i pasHo k");
else

\ console.log("i He paBHO j"); // ON!
IIpasuno B JavaScript (1 B 60NbIIMHCTBE A3BIKOB POrPaMMMPOBaHNsI) 3aK/II0Ya-
€TCA B TOM, YTO KOHCTPYKLMA else ABNAeTCA 4acTbio Gmmkaiero oneparopa if.
10681 ipuMep cTan MeHee ABYCMBICIEHHBIM ¥ GO/Iee IPOCTHIM IS YTEHNMSA, IOHM-
MaHus, conpoBoXeHMsA M OTNIAMIKN, BbI JO/DKHBI MCIIONb30BaTh GUIypHbIe CKOOKM:
if (i === j) |
if (] === k) {
console.log("i paBHO k");
}

} else { // Bor k ueMy NpuMBOmMT pasMeleHME QUIYPHON CKOGKM !
console.log("i He paBHO j");
}
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MHorue NpOrpaMMMCThl MMEIOT NPUBBIYKY 3aK/II0YaTh Tela onepaTopoB if u
else (a Tak)e APYrMX COCTaBHBIX OINEPaTOPOB Bpojie LMKAOB While) B ¢urypHsie
cKx06KH, laxKe KOrfia TeIO COCTOMT U3 eAMHCTBEHHOTO onepaTopa. Takoi Momxox Mo-
)eT MPeAOTBPATUTD Npo6iieMy, O KOTOPOIt TONBKO YTO TOBOPU/IOCH, U 5 COBETYIO BaMm
NpMHATH TaKylo MPaKTUKY. B rieyaTHOM KHMre A BEIHYXX/IEH 06ecrieuuBaTh KOMIIAKT-
HOCTb KOJia IIPMMEPOB 10 BEPTUKa/H, a IOTOMY B 3TOM IIJIaHE CaM He BCerzia Clenyno

co6CTBEHHOMY COBETY.

5.3.2. else if

Oneparop if/else BBIYMCIAET BHIPaXKEHME U B 3aBUCUMOCTYM OT PE3Y/IbTATa Bbl-
MONHAET OFHY U3 ABYX nopumit kopa. Ho 4to nenath, Koraa Hy)KHO BBIIIONIHUTD OfiHY
u3 MHOTMX nopumit koaa? OAMH U3 CNOCcO60B ROOGUTHCA Lie/M NPeAYCMaTPUBAET Npu-
MeHeHue oneparopa else if. Ilo npaBpe rosops, else if aBngeTca He onepaTOpoOM
JavaScript, a 4aCTO MCTIO/Ib3YEMO# NPOrpaMMHOI MANOMOIA, KOTOpas BOSHUKAET Npy
MHOrOKpPaTHOM NpuMeHeHun oneparopos if/else:

if (n===1) {
// BumosiHUTL 6JIok koma #1
} else if (n === 2) {
// BRIOJHUTEL GJIOK koma #2
} else if (n === 3) {
// BemonaHuTb OJIOK kona #3
} else {
// EciiM HM ofjHA M3 KOHCTPYKuUMI else He BHIIOJIHWIACh, TOTHA BHIIOJIHUTH
6iiIok koma #4

}

B arom kopie HeT Hu4ero ocob6enHoro. OH npepacrasisieT co60if MPOCTO MOCIERO-
BaTeIbHOCTb onepaTopoB if, rme KakApii cnenywommit if ABnsgeTca YacTbIO KOHC-
TPYKUMM else mpeppifyliero oneparopa. Vicnonb3osath upnomy else if npep-
MOYTUTENbHEE M MOHATHEE, YeM 3alMMUChiBaTh TaKue ONepaTopbhl B CMHTaAKCUYECKHU
SKBUBAJICHTHO MONHOCTBIO B/IOXKEHHOM dopme:

if (n === 1) {
// BumosHuTb 6ok koma #1
}
else {
if (n === 2) {
// BemosHuTbh 650K koma #2
}
else {
if (n === 3) {
// BemonHuTh 6J10Kk koza #3
}
else {
// EcyM HM OfHA M3 KOHCTPYKLMII else He BHIOJHWIACH,
// Torma BHIIOJIHUTHL OJIOK Koma #4
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5.3.3. switch

Oneparop if BbI3bIBaeT BeTB/IEHME B MOTOKE YNpaB/ieHUA NPOrPaMMBl, a C IOMO-
pipi0 MAMOMBI else 1f Bbl MOXeTe 06ecreunTh BeTBIEHME MHOTUMY NyTAMM. TeM He
veHee, TaKoe pellenue He 6yfeT HaMIyYlNM, KOI/ia BCe BETBU 3aBUCAT OT 3Ha4€HUA
O[JHOTO ¥ TOTO e BbIpaXkeHMs. B 3TOM ciyyae HESKOHOMHO MHOTOKPaTHO BbIYMCIATD
raKoe BbIpPaXKEHME BO MHOXECTBE oneparopos if.

JIMeHHO AJIA NaHHOI CUTYaLy NpefHa3Ha4YeH omepatop switch. 3a kawoueBbIM
CI0BOM SWitch cnemyeT BhIpaXkeHMe B KPYI/IbIX cko6Kax u 670K kofia B QUIypHBIX
cKobKax:

switch (Bepaxenne) {

orepaTOpPE!

}

OpHako MONHBIM CMHTAKCUC onepaTopa switch cnoxHee 1MOKasaHHOTO 37i€Ch.
PasnuuHbIe MecTa B 6710Ke KOJia MOMEYAIOTCA K/IIOYEBBIM C/IOBOM Case, 32 KOTOPbIM
cnepyeT BhIpaxkeHue u aBoetouyme. Korpa onepatop switch BbimonHseTCA, OH Bbl-
yycinAeT 3HaYeHUe BEPAXESHMS U 3aTeM MUIET MeTKy case, pesylbTaT BbIYMCIAEHUA
BbIpRXKEHUA KOTODOI [jaeT TO Xe camoe 3HayeHue (OAMHAKOBOCTb ONpeNenseTcs
onepanueit ===). B cnyyae ee HaXOX/leHNsA OH HaYMHaeT BHINONHATL 670K Kopa C
oneparopa, IoMeyeHHoro case. Eciu MeTka case ¢ coBmafanouiuM 3HaYeHMUEM He
HalifleHa, TOTfja OH MIIET oneparop, nomeyeHHnlit Kak default:. Ilpu orcyrcrBun
meTku default: oneparop switch Boo6ie nponyckaer 610k Kopa.

O6bAcHUTD paboTy omepaTopa switch cioBaMy JOBONBHO CIOXHO; BCe CTaHO-
-BUTCA TOpa3fo sACHee, eClU paccMOTpeTb mpumep. IIpuBeneHHblit fanee oneparop
switch skBuBaseHTEH MHOXeCTBY oneparopoB if/else u3 npepgbinylLero pasjena:

switch(n) {
case 1: // HauaTe 3mechb, ecyom n === 1
// BumosHUTL GJIOK Koma #1
break; // OCTaHOBUTBLCS 3IOEChb
case 2: // HauaTb 3mech, ecym n === 2
// BemosHMTE OJIOK Koma #2
break; // OcTaHOBUTBLCH 30€Chb
case 3: // HauarTep 3mech, ecim n === 3
// BumosHMThL GJIOK Koma #3
break; // OcTaHOBUTBLCS 3HECh
default: // EciM BCe OCTajlbHOE HE BHIIOJHMIIOCH. . .
// BrmonHuTh 6sI0Kk koma #4
break; // OcraHOBUTBLCSA 3IEeChb

}

O6parure BHMMaHMe Ha KII0YeBOE CIOBO break, npuMeHsieMOe B KOHL{e KaXAOTO
Casé B JaHHOM KOJi€. Oneparop break, onucaHHbI NO3XKe B I/IaBe, 3aCTAaBNAET MH-
TepnperaTop mepeiTu B KoHel, onepatopa switch (uau “npepBaTh” ero) M nNpopxon-
XXUTb BBINIONTHEHUE CO C/EAYIOLIEro 3a HUM onepaTtopa. KOHCTpykuus case B onepa-
Tope switch ykasbiBaeT TONBKO HAHANbHYI0 MOYKY JKEaeMOro KOAa, HO He 3ajaloT
Kakyio-To KOHeuYHyI0 TO4YKy. B oTcyTcTBHME OnepatopoB break omeparop switch
HauMHaeT BbIMONHeHMe 60Ka KOJIa C METKM Case, 3HaYeHue BBHIPAKEHUSA KOTOPOH
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COBMajaeT CO 3HaYeHMEM BBIPAXKEHMA CaMOro switch, u npopomxaeT BHIMONHATD
omnepaTophi, I0Ka He IOCTUTHET KOHLa 6710Ka. B penxux cutyauusax nopo6Hsui Kop,
“IpoBaNMBAIIMIACA” C OJHO METKN Case B CNEAYIOLIYIO, 3aNMCHIBATD MO/IE3HO, HO
B 99% cny4aeB BbI IODKHBI aKKYPAaTHO 3aBepIIATh KKAYI0 METKY Case OnepaTopoM
break. (TeM He MeHee, Koraa switch ucnonbayercsa BHyTpU QYHKLIMM, BBl MOXeETe
NpVMMEHATH OllepaTop return BMecTo break. O6a oHu NpenHasHauyeHbl A1 NPeKpa-
eHud ornepaTopa switch M NpefoTBpalIAOT NPOBa/IMBaHMe NOTOKA BHIMONHEHUA B
ClIenyIoLIyI0 METKY case.)

Hwke noKasaH 60/ee peaMCTUYHBIN IPUMep omnepaTopa switch; on mpeobpasy-
eT 3HaYeHMe B CTPOKY CIIOCOOOM, KOTOPbIi 3aBMCUT OT THIIa 3HaYEHUA:

function convert (x) {

switch (typeof x) {

case "number": // llpeo6pa30BaThb UMCJIO B MECTHAALATEPUYHOE LEeJIoe
return x.toString(16):;

case "string": // BO3BpaTMUTb CTPOKY, 3AKIIOUEHHYIO B KaBEYKHU
return Ty + X + llll’.

default: // TlpeoGpazoBaTh JuoGON OPYIoi TMI OGEUYHEM OOpPaA30M
return String(x);

}

B mpeplecTBYOIIMX [BYX MpUMepax 3a K/IIOYEBbLIMMU C/IOBAaMM Case ClIe[OBa-
NI COOTBETCTBEHHO YMC/IOBblE M CTPOKOBblE JMTEepanbl. VIMEHHO Tak onepaTop
switch yale Bcero ucronb3yercsa Ha MpaKTHUKe, HO UMeliTe B BURY, YTO CTAaHAAPT
ECMAScript paspeniaeT yka3biBaTb I0C/ie Case HPOU3BOTIbHOE BhIpa>kKeHMe.

Oneparop switch cHayazna BbIYMCHIAET BbIpaXkeHMe, CAeAymoliee 3a KIOYeBbIM
cnoBoM switch, nocne yero BoIYMCIAET BHIPAXKEHUs case B NMOpAAKe UX MOSBIEHUA
O TeX mop, MOKa He HaiffieT coBnajamliee sHayeHue'. CoBnasienme onpepensaercs ¢
MIPMMEHEHUEM ONepalyy UACHTUMIHOCTU ===, a He OlepalMyu PaBeHCTBa ==, MI03TO-
MY BbIpa>KeHMA JIOMKHbI COBNaAaTh 6e3 kakoro-nmm6o npeo6pa3oBaHUs TUIOB.

TMockonbKy He Bce BhIpaXKeHMA Case BIYMCIAIOTCA MPYU KXKAOM BBINONIHEHUY Ofepa-
TOpa switch, Bbl BOMKHBI 36eraTb UCIIONB3OBaHNA BHIPAKEHMII Case, KOTOpble MMe-
10T No604Hbie 3¢ eKThI, TaKMe Kak BbI30BbI (PyHKLMIT M ipucBauBauus. BesonacHee
BCEro MpoCTO OrpaHMYMBATD BHIPAKEHUA Case KOHCTAHTHBIMU BHIPOKEHUAMMN.

Kak o6bAcHANOCh paHee, eciu HU OJHO BHIpa)XKEHNE Case He [jaeT COBMajeHus C
BblpakeHMeM switch, Torna onepatop switch HauMHaeT BBIMOMHEHME CBOETO TeNa
C omnepaTopa, noMeyeHHoro kaK default:. Eciu mMerka default: orcyrcrsyer, TO
switch Boo6uie npomnyckaer ceoe Teno. O6paTuTe BHMMaHME, YTO B MPUBEAEHHBIX
npuMmepax Metka default: Haxogmunmach B KOHIEe Te/la switch mocnme Bcero MeTOK
case. ITO IOrMYHOE U OGBIYHOE MECTO I/IsA Hee, HO B IECTBUTENTbHOCTA OHA MOXKET
MOABJATHCA Iie YTORHO BHYTPH Tejla oneparopa.

1Tor daxr, uro BBIpQXEHUsA Case BBIYMCIAIOTCA BO BpeMs BHINONHEHUA, JieNlaeT ONepaTrop
switch sa3bika JavaScript cubHO OT/IMYAOIMMCS OT onepaTopa switch sssikoB C, C++ ¥
Java (n Bno6aBok meHee apextuBusiM). B C, C++ u Java BhipakeHna case 0613aHbl 6BITh
KOHCTaHTaMM BpeMEHM KOMIMIALMYU TOTO XK€ CaMOro TMIA, a ONepaTopel switch wacro
KOMITM/TUPYIOTCA B BbICOKO3(PEeKTUBHBIE Mabnuypt nepexo0os.
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5.4. LUuknsi

Yro6bl MOHATH YCIOBHBIE ONEPAaTOPbI, Mbl NMPEACTABAANN UX cebe KaK OTBETB-
jeHusl MYTU MCXONHOTO KOfa, O KOTOPOMY ABMXETCA MHTeprnpeTaTtop JavaScript.
Onepamopul YUKA MOXKHO MPEACTABUTb KaK PasBOPOTHI O6PATHO C LieNbI0 IIOBTOPe-
HuA nopuuit koga. B JavaScript uMeeTcsa naTb oneparopos uukna: while, do/while,
for, for/of (u ero pasHosuanocts for/await) u for/in. Bce onu no ouyepenu
06BACHAIOTCA B NOCIERYOINMX Noapasfenax. PacnpocTpaleHHbIM ClieHapyeM Ipu-
MeHEHMUsA LMKJIIOB ABJIAETCA MPOXOJ 10 3/1eMeHTaM MaccuBa. B paspene 7.6 nogpo6xo
06cyXIaeTca UMK/ TaKOTO POJa, a TaKXXe PaCKpbIBAIOTCA Crela/bHble METObI Op-
raHM3allMM LIUKI/IOB, ONpefeNieHHbIe B K/lacce Array.

5.4.1. while

B ToyHOCTM Kak omeparop if cumTaercs 6a3’OBBIM YCIOBHBIM ONEPATOPOM
JavaScript, oneparop while npencrasnser 6a3oBbiit nukn JavaScript. OH umeeT cre-
AYIOLMIA CUHTAKCUC:

while (BrpaxeHue)
orepaTop

Onsa BbinonHeHusa omneparopa while MHTepnpeTaTop CHavyala BBIYMC/SET
BEpaxeHue. Ecnu 3HaueHue BbIpa>keHMA JIOXKHOE, TOIZia MHTEPNPETATOP NPOMYCKaeT
onepaTop, CAY>Kalluiil TENOM LIMKIIA, Y MEPEXOAUT K CIEAYIOlleMYy ONepaTopy B NpoO-
rpaMmme. C Opyroit CTOPOHbDI, €CNU BRPAXEHME UCTUHHO, TO MHTEPIIPETATOP BbINOJI-
HAET OIIepaTop U OpraHMU3yeT NOBTOPEHME, NIEPEXOAA B HaYa/I0 LIMK/IA U 3aHOBO BbI-
yucnas BepaxeHye. I1o-gpyroMy MO>KHO cka3aTb, YTO MHTEPIIPETATOP MHOTOKPAaTHO
BBHINONTHAET ONEPaTop, NOKa BEpaxeHmne UCTMHHO. O6paTuTe BHMMaHMe, YTO C IO-
MOILBI0 CMHTaKcuca while (true) MOXXHO co3faTh 6eCKOHEeYHBIN LMK,

Bpan nu Bb1 3axoTuTe, 4TO6B MHTepmperaTop JavaScript BHIOMHAN ORHY U TY
Xe omepauuio 6ecuncieHHOe KOMNMYECTBO pa3. [IoYT B KaXk[IOM LiMK/Ie Ha KXo
umepayuu U3MeHsAETCA OfHA M/IM HECKONIbKO NepeMeHHBIX. Tak Kak rmepeMeHHbIe U3-
MEHAIOTCA, AEHCTBUA, NMPEANPUMHUMAEMBIE B Pe3y/IbTaTe BBHIMONHEHUA OlepaTopa, Mo-
TYT OT/IMYATbCA MPYM KOKAOM Npoxofe uukia. bonee Toro, ecnmu nsmeHnemasn nepeMeHHas
WK nepeMeHHbIe NPUCYTCTBYIOT B BEDAXEHMI, TO 3Ha4€HNE BHIPAXKEHUA MOXET ObiTh
Pa3HBIM KaXX/iblit pa3, KOTAa MPOXORUTCA LMK/ ITO BAXKHO, MHaye BhIpaXeHUE, KOTOpoe
HaYMHaeTCcA C MCTUHHOTO 3HaYeHMA, HUKOIJla He U3MEHUTCA, a LIMKN HUKOTAA He 3aKOH-
unrca! Jlanee npusenex npuMep uukna while, BoiBopsero yucna or 0 7o 9:

let count = 0;

while (count < 10) {

console.log(count);
count++;

}

Kak Bupure, nepemennasa count HaumHaer co sHaueHus 0 M MHKPEMEHTHUPYET-
€ Npy KaXx[OM BBHINONTHEHMN Tena uyKia. [Tocne AecATUKPATHOrO BHIMONHEHMUS Te/la
Iuxna BhipaXkeHne CTaHOBMTCS JIOXKHBIM (T.e. IepeMeHHass count mepectaeT 6bITh
Menbue 10), onepatop while 3aBepluaeTcs ¥ MHTEPIPETATOP MOXET MEPEXOAUTH K
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cnepymowmeMy ornepaTopy B nmporpamMme. MHorue UMK UMEIOT INEepEMEHHYI0 CYET-
YyyuKa Bpone count. B kauyecTBe cCYeTUYUKOB LIUKIIOB 06b19HO UCNONb3YIOTCA UMEHA
nepeMeHHle i, ] M K, XOTA BbI JO/KHbBI BbléMpaTb 6onee onucarenbHbIe MMEHa, €C/Y
OHM JenaloT Ball Koj 6ornee nerkum AN IOHMMaHUA.

5.4.2. do/while

LInkn do/while moxox Ha UMk while, HO TONIBKO BBIpaXKEHUE LKA IIPOBEPs-
eTca B KOHLE LIMK/Ia, a He B Hayasie. Takum 06pa3oM, Teo LMK/Ia BCEra BBINOMHAET-
cs, TIo KpaifHeli Mepe, OfiMH pa3. Bot ero cuHTakcuc:

do
ornepaTop
while (Brpaxenue);

uxn do/while npuMeHsAeTCA He TaK YacTo, Kak while — Ha IpaKTHKe [JOBO/b-
HO PEeIKO MMEETCHA YBEPEHHOCTb B TOM, YTO LMK/l JKE/IaTeIbHO BBIMOMHUTD XOTA 6bl
pas. Hmxe nokasan npumep uukna do/while:

function printArray(a) {

let len = a.length, i = 0;
if (len === 0) {

console. log("llycrot maccus") ;
} else {

do {

console.log(afi]l):
} while(++i < len);

}

Mexpy unknom do/while u 06LIKHOBEHHBIM LIMK/IOM While ecTbh mapa cMHTaK-
CUYecKMX pas3nuumit. Bo-mepBbix, umMka do TpebyeT HaIM4MA KaK KIIOYEBOTO C/O-
Ba do (/11 moMeTKM Haya/ia LMKJA), TAK M KAI0YeBOro ciosa while (mna momeTrku
KOHL|a ¥ BBOJA YC/IIOBMSA LiMK/a). Bo-BTOpBIX, LMK dO BCerfa AO/MKEH 3aBepLIaThCs
TOYKOM ¢ 3anAToi. L{ukn while He HyXpaaeTca B TOYKe C 3aNATOM, €CNIU TENO LUK/
3aK/NI0YeHO B (urypHble CKOOKM.

5.4.3. for

Oneparop for npegocTaBnseT UMKINYECKYIO KOHCTPYKLMIO, KOTOpas 4acTo 60-
nee ynobHa, yeM npepnaraemas oneparopom while. Onepatop for ynpoujaer LuK-
JIbl, KOTOpbIE CNIefYI0T 06lLeMy 11a6moHy. BONbLUIMHCTBO LIMK/IOB MMEIOT NIEpEMEHHYI0
CYeTYMKa KaKOro-To Buza. Takas nepeMeHHas MHMLMANU3UPYETCA [0 Hayana LMK/IA
U NpOBePAETCA Nepen Kaxoi uTepaumein uukina. HakoHel, mepeMeHHas cyeTYMKa
MHKPEMEHTUPYETCA U MO-APYroMy Oo6HOBNAETCA B KOHLIe Te/a LMK/, IPAMO Ie-
Pen ee NpoOBEPKOIt 3aHOBO. B Takoil pasHOBMAHOCTY LIMK/Ia MHULMANIU3ALUA, TIPOBEP-
Ka U O6GHOB/NIEHNE ABNAITCA TPeMsi K/II0YEBbIMU MAaHUTTYIALMAMYU TIepEMEHHOM LMK~
na. Onepatop for KoAMpyeT KaXXAYyIO U3 3TUX TPEX MaHUIY/IALMI KaK BhIpaXxeHUue U
AeNaeT TaKue BhIpa>KeHUA ABHOM YacCTbI0 CMHTAKCUCA LIMK/IA:
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for (mumMunanmMsauns ; NPOBEPKAa ; MHKPEMEHTUDOBAHUE)
omneparop

MHMLMATIM3aLMsE, IPOBEPKa U MHKDEMEHTHPOBaHME — TPY BbipakeHus (pasge-
jleHHbIE TOYKaMM C 3aIIATON), KOTOpbIE OTBEYAIOT 32 MHUIIMANMIALIMIO, TIPOBEPKY U MH-
KpEMEHTHPOBaHMe nepeMeHHO 1uK/a. PasMellleHne uxX Bcex B INepBOit CTPOKe LMK/
obneryaeT MOHUMAHME TOTO, YTO AeNaeT LUK £Or, u npefynpexxaeT Takue ommbKu,
kakK 3a0BIBaHME MHULIMATU3UPOBATD M/ MHKPEMEHTUPOBATD NEPEMEHHYIO LIVIKIIA.

O6bAcHUTD, Kak paboraeT nukn for, mpolle Bcero, MOKasaB SKBUBAaJE€HTHBIN
yuxn while%

MHMLMASINBALNAS;

while (mpoBepka) {
onepaTop
MHKDEMEHTHMPOBAHNE;

}

JlpyruMu CroBaMy, BbIpaXKeHUE MHMLIMAIMBALISA BHIYMCIIACTCA OfMH pa3 mepen,
HadaoM Lukia. UTo6b1 6bITh MO/IE3HBIM, 3TO BhIpaXkKeHME HAO/KHO MMETh NOOOYHBIE
apdexTh (06b1YHO MpucBanBaHMe). JavaScript Takke paspelllaeT MHMLMATABALIMN
6BHITh ONEPATOPOM OOBABNEHNUSA IEPEMEHHBIX, @ IOTOMY Bbl MOXKETe OJHOBPEMEHHO
06BABUTD ¥ MHULMATU3UPOBATD CYETYMK LMKI/IA. BeipakeHue npoBepka BHIYUCHSA-
eTcs Tepef KaXkoil uTepaumeit M ynpasisAeT TeM, OyAeT i BbIMOTHATHCA TeNo LIMK-
na. Eciu pe3ynbTaToM BBIYMCNIEHUS BbIpaXXeHUA INPOBEPKa OKasbiBaeTCA MCTMHHOE
3HayeHMe, TO OIIepPaTop, ABMAIOIUICA TEIOM LIMK/IA, BHINONHAETCA. B 3akmoyeHue
BbIYUC/IAETCA BBIpAXKEHUE MHKDEMEHTHpOBaHMe. ONATb-Taky, YTOObI GbITH MoNes-
HBIM, OHO 0653aHO 6bITH BbIpaXKeHNeM ¢ nobounbiMu addexramu. Kak npasuno, Bbi-
paXkeHue MHKPEMEeHTHPOBaHMe MO0 MpeAcTaBiIsAeT cO60i1 BblpaXkeHue NpUCBauBa-
HusA, 1160 3afie/ICTBYeT Onepauun ++ Uam —-.

Mp1 MoxxeM BoiBecTy umcia oT 0 10 9 ¢ momouipio 1ukaa for mocpeacTsoM npu-
BefleHHOro fanee Koa. CpaBHUTE ero ¢ 9KBMBAJIEHTHBIM LIMKIOM While u3 mpepbi-
Ayliero paspena:

for (let count = 0; count < 10; count++) {

console.log(count) ;

}

KOHe‘-lHO, UKl MOT'yT CTRHOBUTbLCA ropasno 6onee C/NIO>XXKHbIMU, HEeXe/Nu IMmno-
ROGHBI POCTOI MpUMep, ¥ BpeMeHaMM Ha KaXX/0il UTepaLuy LMK/Ia USMEHAEeTCH
MHO>XeCTBO IIepEMEHHDIX. Takas cuTyauus — €AMHCTBEHHOE MECTO, rjae 06bl‘-lHO
ucnonbsyercs onepauma “sanATas” B Kofe JavaScript; oHa nossonseT o6beAMHUTD
MHOXecCTBO Bblpa)l(eHMﬁ MHUIMANU3aLuM U MHerMeHTMPOBaHMﬂ B OAMHOYHOE BbI-
PaxkeHue, nogxopsauee gas npuMeHenua B uukne for:

let i, j, sum = 0;

for(i =0, §=10; i <10 ; i++, j—-) {

sum += i * j;

}

2
lpnu o6cyxaennu oneparopa continue B noapasgene 5.5.3 MBI YBUAUM, YTO TaKOM LMK
while He ABNAETCA TOYHBIM SKBMBAJIEHTOM LMKAA for. .

—————
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Bo Bcex pacCMOTPEHHBIX paHee NpMMepax LMKIOB IlepeMeHHasa LUK 6bIna yuc-
n0oBoi1. Tak MPOMCXOAUT YaCTO, HO BOBCE He obs3aTenpHo. B cremytouieM Koae LMK
for MCNONB3YETCA ANA 06x0fa CTPYKTYpPhl JaHHBIX TUIA CBA3HOrO CIMCKa ¥ BO3-
BpallleHMA NMOC/IEJHErO o6bexTa B crimucke (T.e. IepBOro 06’beKTa, KOTOPBI HE MMeeT
CBOJCTBa next):

function tail(o) { // BosBpamaeT XBOCT CBSI3HOI'O CIMCKa O

for(; o.next; o = o.next) /* nycroe Teno */ ; // 06xom, nMoka CBOMCTBO
// o.next ucTuHHOE
return o;

}

O6paTtuTe BHMMaHME, YTO B IMOKAa3aHHOM LMKJIE OTCYTCTBYeT BbIpakKeHue
uunnuaansaumsa. B uukne for MOXXHO OIycKaThb /M060e M3 TpexX BBIpaXKeHMUit, HO
ABE TOYKM C 3anAToM o6sa3aTenbHbl. ECu BB OIMycTUTE BhIpaXkeHNe IPOBEPKA, TOTAA
uuKa 6yaeT NOBTOPATHCA HECKOHYAeMO JONIuil epuop, BpeMeny, u for (; ;) — ewe
onguH croco6 sanmmcu 6eCKOHEYHOro LMK, MOfo6HbI while (true).

5.4.4. for/of

B ES6 onpepenen HoBbIit onepaTop uukna: for/of. B HoBoM ke npuMeHsAeTcA
K/04eBoe cnoBo for, HO OH MpeACTaB/AeT co60if COBEPIIEHHO APYroit BUJ LMK/l B
cpaBHeHMM ¢ o6bIKHOBeHHBIM LMKIOM for. (OH Tak)Ke MONMHOCTBIO OTAMYAETCA OT
6onee craporo umkna for/in, koTopslit 6yaer onucaH B noapaspene 5.4.5.)

Uukn for/of paboraer ¢ umepupyemvimu ob6bekTamu. Mbl 06bACHUM, YTO AJIS
o6bexTa O3Ha4YaeT G6bITb UTEPUPYEMBIM, B I71aBe 12, a MOKa JOCTaTOYHO 3HATh, YTO
MAacCHBBI, CTPOKM, MHOXK€CTBA ¥ OTOOpaXkeH!s ABNAIOTCA UTEPUPYEMbIMI: OHM Tpel-
CTaBJ/IAIOT MOC/NENOBATENIbHOCTD MM MHOXXECTBO 3/1EMEHTOB, IO KOTOPBIM MOXHO
IIPOXOAUTD B LIMKJ/IE MM BBIIOTHATD UTEPALNIO MOCPEACTBOM Lukaa for/of.

Hanpumep, Bor kak ucnonssobarb for/of ana UMKIMYECKOro MPOXOAA MO Jne-
MEHTaM MacCMBa 4YMCeN M MOJCYeTa UX CYMMBL:

let data = [1, 2, 3, 4, 5, 6, 7, 8, 9], sum = 0;

for(let element of data) {

sum += element;

}
sum // => 45

BHeliHe CMHTaKCHC BBITIAAMUT MOXOXMM Ha OOBIKHOBEHHBII LMK fOr: K/I0YeBoe
cnoBo for, 3a KOTOPBIM HaXOAATCA KPYT/ble CKOOKM, COfiepKallie IeTalu O TOM, YTO
AOMKeH Aenath UMK B naHHOM cnyyae Kpyr/ibie CKOOKM copiepXaT 06bsBNIeHMe TIe-
peMeHHOM (Mnu s yke 06bABIEHHON IePEMEHHON NPOCTO €€ UMs), fiafee crenyeT
KnoyeBoe cnoBo Of u BbIpaXKeHMe, Pe3yNIbTaTOM BbIYMCIIEHUA KOTOpOro 6yneT ute-
pupyeMsbIii 06bexT, B 3TOM cnyyae Maccus data. Kak u Bo Bcex uukiax, sateM upaeT
Teno unkna for/of, o6piyHO B PurypHnix ckobkax.

B TOMBKO YTO MOKa3aHHOM KOAe TeNO LMK/a 3alyCKAeTCsA MO OXHOMY pasy Al
Kaxxporo aneMeHTa MaccuBa data. Ilepenm kakabIM BBITIOTHEHMEM Tefa LMK/Ia mepe-
MeHHOI1 element npucBamBaeTca oyepenHoi aneMeHT MaccuBa. IIpoxon o anemeH-
TaM MacCUBa OCYLIECTB/AETCA C IEPBOro A0 MOC/IEHErO.
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UTepauusa no MaccMBaM NpPOM3BOAUTCA “BXXMBYIO” — M3MEHEHMs, BHECEHHbIE BO
BpEMsA UTEpaluMK, MOTYT BAMATb Ha ee ucxof. Ecniu Mbl MommuduuupyeMm npenbiny-
Wit Kofi, Ko6aBuB BHYTpb Te/la LMK/Ia CTPOKy data.push (sum);, To cosmaaum
6eCKOHEYHBII LIMKII, T.K. MTepauyua HUKOIZia He fobepeTcs A0 MOCNeAHEero 3leMeHTa
MaccuBa.

for/of ¢ obvekTamMu

O6mbexTh (M0 YMON4aHUIO) He ABNAIOTCA UTepupyeMbiMu. ITombiTKa NnpUMeHe-
una for/of ¢ o6bIKHOBEHHBIM O6beKTOM NPUBOAUT K I€HEPUPOBAHUIO OLUMOKM
TypeError Bo BpeMs BbINOTHEHUA:

leto={x:1, y: 2, z: 3};

for (let element of o) { // I'enepupyercs TypeError, noToMy uro o -

// He UTepUPyeMbII OGBEKT
console.log(element) ;

}

Ecnu Bbl XOTHTE NPOXOAUTH IO CBOMCTBAM OGBEKTa, TO MOXETE MCIONb30-
BaTh LuKka for/in (paccmarpuBaeTca B mogpasgene 5.4.5) win for/of ¢ meromom
Object.keys():

leto={x:1, y: 2, z:3};

let keys = "";

for(let k of Object.keys (o)) {

keys += k;

}

keys // => "xyz"

IIpuem pabotaeT, mockonbKy MeTop Object.keys () BO3BpallaeT MacCCMB MMEH
CBOVCTB Jy1AA 00bEKTA, a MACCHBBI [IONYCKAIOT UTepaLuio ¢ nomouibio for/of. Takxe
UMeiiTe B BURY, YTO UTepaliuA IO K/I0YaM O6beKTa He BBINONHAETCA BXUBYIO, KaK
6b1/10 paHee B puMepe C MAaCCMBOM — M3MEHEHMs, BHECEHHBIE B OObEKT O BHYTpH
Te/la UMKJIA, He OKa3bIBalOT HUKAKOrO BAMAHUA Ha uTepanuio. Ecim Bac He mHTEpecy-
I0T K/II04M OObEKTa, TOTfia MOXKeTe OPraHM3OBaTh NPOXOA 1O 3HAYE€HUAM, COOTBETC-
TBYIOILL[UM KJIIOYAM:

let sum = 0;

for(let v of Object.values(o)) {

sum += v;
}
sum // => 6

A ecnu BaM HYXXHBI M K/IIOUM, M 3HaUE€HUA CBONMCTB 0ObEKTa, TO MOXKETe NMpUMe-
HuTh uMkn for/of c Merogom Object.entries () u mecTpykrypupyiouiee npucBa-
MBaHMe:

let pairs = "";

for(let [k, v] of Object.entries(o)) {

pairs +=k + v;
}
pairs // => "xly2z3"
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Mertop Object.entries () BO3BpallaeT MacCCMB MaCCUBOB, Tie KaXK/Abli BHYT-
peHHMIt MacCUB NPEACTABNAET Napy “K/I04/3HaYeHue” ANIA OFHOTO CBOMCTBA O6bek-
ta. MBI MCIIONIb3YeM B NpyuMepe KOAa AeCTPYKTYpupylolllee NpMCBaUBaHMe [JIA pac-
aKOBKYM TaKMX BHYTPEHHMX MacCMBOB B JIBe MHAMBUYa/IbHbIE IIEPEMEHHDIE.

for/of CO CTpOKaMK
Crpoku B ES6 uTepupyembl 10 CMMBO/AM:

let frequency = {};
for (let letter of "mississippi") {
if (frequency[letter]) ({
frequency[letter]++;
} else {
frequency[letter] = 1;

}

}

frequency // =>{m: 1, i: 4, s: 4, p: 2}

O6patute BHUMaHMe, YTO UTEPALMA B CTPOKAX MPOM3BOAUTCS 1O KOLOBBIM TOY-
kaM Unicode, a He nmo cumBonam UTF-16. Crpoka “I®’,” umeer 3HaueHMe CBOII-
cTBa .length, paBHOe 5 (M3-3a TOrO, YTO KaXKAbIit U3 ABYX SMOTMKOHOB TpebyeT s
cBoero mnpepcrasnenua AByx cumsonoB UTF-16). Ho B cnyyae urepauyum mo aroit
crpoke nocpeactsoM for/of Teno nukna 6yzeT BHITONHEHO TPU pasa, MO OFHOMY

«:

1A KaXKAOM KOROBOM TouKM “I7, “@@” yp 77

for/of ¢ Knaccamu Set U Map

Bcrpoennsie knaccol Set u Map B ES6 asnaorca urepupyembimu. Ilpu urepauyun
no Set ¢ momowpio for/of Teno LMKNa BHINOMHAETCA OFHOKPATHO /A KaXKAOTO
9/IeMeHTa MHOXeCTBa. [l BbIBOMa YHMKA/IbHBIX C/IOB M3 CTPOKM TEKCTa Bbl MOITIM
6Bl NPMMEHNTD CIIERYIOLMIT KOJ;:

let text = "Na na na na na na na na Batman!";
let wordSet = new Set (text.split(" "));
let unique = [];
for (let word of wordSet) {
unique.push (word) ;
}

unique // => ["Na", "na", "Batman!"]

VHTepecHbIM CryyaeM OKasbIBAaIOTCA OTOOpaXkeHMs, T.K. uTepauus obbekTa Map
NPOMCXOAMT He MO K/I0YaM MM 1O 3HAYeHMsAM, HO IO mapaM “K/oy/3HaueHue’.
Kaxxgsiit pas Bo Bpems mTepanum utepatop BO3BpAILAeT MACCHUB, TEPBBIi 7EMEHT
KOTOPOTO COZEpPXMT K04, 2 BTOPOil — COOTBETCTBYIOLIE 3HaueHue. VimMess 06beKT
Map mo uMMeHu m, BOT Kak MO>XXHO GbIIO GBI BBIOTHUTD UTEPALMIO C AECTPYKTYpH3a-
et ero nap “kmo4/3HayeHue”:

let m = new Map([[1, "one"]]);
for(let [key, value] of m) {
key /] =>1
value // => "one"
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ACMHXPOHHAR uTepauusa ¢ NOMOLLbLIO for/await

B ES2018 BBOAMTCA HOBBI BUJ, UTEPATOpPa, Ha3bIBAEMbINl ACUHXPOHHULIM UmMepa-
mopom, ¥ PasSHOBUIHOCTb LIMK/IA for/of, usBectHaa kak uukn for/await, koro-
pout paboTaeT c aCMHXPOHHBIMM MTEPATOPaMM.

Yr0681 NOHATH UMK for/await, BaM HEOOXOAMMO O3HAKOMUTBCA C MATEPUATIOM
pnaB 12 1 13, HO HM>Ke TIOKAa3aHO, KaK OH BBITTIAMMUT:

// UNTATb NOPLMM U3 ACHMHXPOHHO MTEPMPYEMOT'O MOTOKA AAHHEIX ¥ BHBOIUTBL MX
async function printStream(stream) {
for await (let chunk of stream) ({
console. log (chunk) ;

}
5.4.5. for/in

IInkn for/in oyenp moxox Ha uukn for/of, B koTopoM knwyeBoe cnoso of 3sa-
MeHeHO Ha in, B o Bpems kak uukn for/of Tpebyer urepupyemoro o6bekra nocne
of, uukn for/in pabotaer c mobsiM 06bexTOM mocne in. Lukn for/of nossunca
B ES6, Ho for/in c caMoro Hayana 6bl1 4acTbiO A3biKa JavaScript (BOT nouemy oH
uMeeT 60ee ecTeCTBEHHBIN CUMHTAKCHUC). ‘

Omnepatop for/in opraHusyeT LMK/ IO MMEHaM CBOJCTB yKa3aHHOTO O6bekxTa.
CHMHTaKCHUC BBITIARUT CeAYOLMUM obpasoM:

for (mepemennas in 06BEKT)
oneparop

OO6bI1YHO Ha MeCTe ITepEeMEeHHOM ykaabmae'fcx MMA NepEeMEHHOI, HO 3[1eCb MOXET
6bITh 0OBABNIEHME TIEPEMEHHOM MM YTO-HMOYAb MOAXOAsAILEe JIA I€BOM CTOPOHBI
BbIpa)keHUsA npucBanBanua. Kpome Toro, 065eKxT — 3T0O BbIpaXKeHME, Pe3y/IbTATOM
BbIYMCIIEHUA KOTOporo 6yaer o6bekT. Kak Bcerna, oneparop mpefcrasinsaeT co6oii
OIepaTop MM ONepaTOPHBIN G/IOK, CIY XKaLlMii TEJIOM LIMK/IA.

Bor xax MO)XHO ucmonb3oBath nukn for/in:

for(let p in o) { // TIpUCBOUTL MMEHa CBOMCTB OGBEKTa O NEPEMEHHOM P
console.log(o[pl); // BeBecTu 3HaueHMe KaxXImor'o CBOMCTBA

}

Yro6s! Beinonuutb oneparop for/in, uHTepmnperarop JavaScript CHauanma BbIYMC-
NAeT BoIpaxkeHue o6rexT. Ecu pe3ynbTaTOM BBIYMCIEHUA OKasbIBaeTca null winm
undefined, To MHTepIpeTaTOp MPOMYCKAET LMK/ M MEPEXOAUT K CNERYIOLIEMY OIle-
paropy. [laiee MHTEpNpETATOP BBHINOMHSAET TENO LIMK/IA IO OFHOMY pasy A/ KaXJoro
Nepeuncnumoro cBoitctBa 06bekTa. OpHAKO Mepen KaX Aot UTepanueit MHTepnpeTa-
TOp BBHIYMC/IAET BBIpaXKEHME ITEPEMEHHAS Y NPUCBaBaeT eMy MMA CBOICTBa (CTpO-
koBoe 3HaueHue).

O6parute BHMMaHMe, 4TO nepeMeHHas B uuKae for/in MoxeT 6biTh Mpous-
BO/MbHBIM BbIpa)keHMeM NpPU YCHOBUM, YTO Pe3y/NbTaTOM €€ BBIYMC/IEHUS SABNAETCA
4TO-TO nmoaxopsliee AA N€BOM CTOPOHbI MPUCBaMBaHMSA. BrIpakeHue BBIYMCIAETCA
TpK Ka>kaOM IpOXOfe IUKIIA, T.e. KaXKABI pa3 OHO MOXET MMETb pa3Hoe 3HaYeHMe.
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CKaXxeM, VI KOIMPOBaHMUA BCEX CBOJMCTB OObeKTa B MaCCHMB Bbl MOXKETEe NIPUMEHUTD
TaKOM KOA:
leto={ x:1, y: 2, z: 3 };

let a [1, i=20;
for(a[i++] in o) /* nycroe Tesno */;

Maccussl JavaScript — NmpocTo crenyuanu3upoBaHHbLl BUJ, 06bEKTOB, 3 MHAEKChE
MaccuBa MpPEACTABNAIT co60i CBOIICTBA, KOTOPble MOXHO IEPEeYUCIATD C IIOMOILbIO
uuxaa for/in. HampuMep, cnepymoman cTpoka, AOMONHAIOIAA NPeAbIAYIINIA KO,
nepeyucnaeT MHAEKCh MaccuBa 0, 1 u 2:

for(let i in a) console.log(i);

S o6Hapy>Xu1, YTO PacCIpPOCTPaHEHHBIM MCTOYHUKOM OLIMOOK B MOEM KOJie OKa-
3bIBaeTCA CIIy4aifHOe MCTIONb3OBaHMe ¢ MaccuBaMm Lukna for/in, korna noapasyme-
panca for/of. IIpu pabore c MaccMBaMu MOYTHM BCErAia HY>KHO NpuMeHATh for/of,
a He for/in.

Uukn for/in B AeiCTBUTENPHOCTH He NepedMCIAET BCe CBOMCTBa 06bekTa. OH
He MepeynCiIAET CBOMCTBA, UMEHAMM KOTOPBIX AB/MAIOTCA 3HaYeHuA Symbol. K Tomy
e Cpefiu CBOMCTB CO CTPOKOBBIMM MMeHaMy IMKI for/in npoXopuT TONBKO IO ne-
peuucnumbim cBOVICTBaM (cM. paspen 14.1). PasnuyHbie BCTpOEHHbIE METOABI, OTIpeie-
nsemsle 6a3oBbIM JavaScript, He nepeuncmumbl. CkaxkeM, Bce 0OBEKThI MMEIOT METOH,
toString (), Ho nukn for/in He nepeumcnseT 3To cBOJCTBO toString. Kpome
BCTPOEHHBIX METOMIOB NEpEYNCICHNE He MOANEPKMUBAIOT MHOTME ApPYyrue CBOWMCTBa
BCTPOEHHbIX 06bexTOB. BCe cBOICTBA M MeTOABI, ONpefieNiieMble BallMM KOZAOM, IO
yMon4aHuio 6yayT nepeuucnumbiMu. (Bol MoxeTe crienaTh X He IepevMCIMMbIMU C
MCIIO/Ib30BaHUEM METOMMK, KOTOpble 0ObACHAIOTCA B pasfene 14.1.)

ITepeuncnmmble yHacneoBaHHbIe CBOMCTBA (CM. moApaszien 6.3.2) TaKoke mepevuc-
nawTca pukaom for/in. 3to o3HavaeT, YTO ecny BbI MpUMeHsAeTe UMKAB for/in
M TaK)Xe MUCMONb3yeTe KO, I/ie ONpefeNAoTca 06 beKThl, KOTOpble HAaCNEeRYIOTCA BCe-
MM 06beKTaMM, TOrfja BalllM LMK/IBI MOTYT BeCTH cebsA He Tak, Kak OXupaanock. Ilo
yKasaHHOJ NpuuMHe MHOTME NPOTrPaMMMICTbI BMECTO MKaa for/in npegnoynranwT
npuMeHATb uuKkn for/of c Object.keys ().

Ecnu B Tene umkna for/in ynansercs cBoitcTBO, KOTOpOe ellie He NepeuncaAnoch,
TO OHO MepeuncnATbcsA He Oyfer. Ecu B Tene umk/Ia onpefensioTcs HOBbie CBOMCTBA 06b-
€KTa, TO OHM MOTYT KaK IepeuYMCNATLCA, TAK U He NepeuucnaTbcs. JJonomHurenbHble CBe-
AEHMA O MOpANKE MEPEYNCIeHMs CBONCTB LuKknoM for/in uimmre B noppaspene 6.6.1.

5.5. Mepexoabi

Ewe onHolt xateropueit onepaTopos JavaScript ABIAIOTCA onepamoput nepexodos.
Kaxk BbiTekaeT u3 MX Ha3BaHMA, OHM 3aCTaB/AIOT MHTEpIpeTaTOp JavaScript mepexo-
AUTb B HOBOE MECTO BHYTPM MCXOAHOro Koaa. Onepatop break BbIHY)KAReT MHTEP-
TIpeTaTop MepeidTH B KOHEL, LMK/IA MU Jpyroro oneparopa. Onepatop continue
3acCTaB/A€T MHTEPIPETATOP MPONMYCTUTb OCTATOK Te/la LMKJIA M IepeiiTM B Hayaslo
LMK/Ia, YTO6BI HayaTh HOBYIO MTepauuio. JavaScript paspelaer omeparopam GBITD
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4MEHOBAHHBIMM, WM nomeveHHviMy, a break n continue cnoco6ub! uneHTOULN-
poBaTb LEIEBYI0 METKY LMK/Ia MIIM APYTOLO OMepaTopa.

Ormneparop return BbIHYX/Ia€T MHTEPNPETATOP BBINTH M3 BbI30Ba PYHKLMUM 06-
paTHO B KOJ, KOTOPbIi €€ BbI3Bal, U TAKXKe MPEJOCTAB/IAET SHAYEHUE MIA BHISOBA.
Onepatop throw sABAAETCA CBOETO pofa MPOMEXYTOYHBIM BO3BPaTOM M3 reHepa-
topHoit dyHkumun. Oneparop throw unuyuupyem UCKIIO4YeHNe U IPEAHASHAYEH Ayis
paBoTHI C OTEepaTOpPOM try/catch/finally, koTopblit ycTaHaBIMBaeT 610K Koia 06-
paboTku VICKJTIOYEHMIL. DTO CIIOXKHBIN BUJ, ONlepaTopa Mepexofa: Koraa MCKIoYeHue UHU-
MUPOBAHO, MHTEPNIPETATOP MEPEXOAMT K OmKaitiieMy BKoyalomeMy o6paboTumky uc-
KII0YEHMIT, KOTOPBI MOXET HAXOAUTHCA B TOM >Ke (PYHKIMM MM BHYTPU BbI3bIBalOLIeit
q)ym(unu BBILLIE B CTEKE BBISOBOB.

JleTanu o KaXK/IOM OIepaTope Iepexofa MpUBOAATCA B MOCIEAYIOIMX pasfenax.

5.5.1. lomeyeHHble onepaTopbl

JTio60it orepaTop MOXeT ObITb nOMeueH TyTeM ero NpefBapeHusa uaeHTuduKaTo-
poM M JBOETOYMEM:

UOEHTMPUKATOP: oNepaTop

IToMeyas omnepaTtop, Bbl laeTe €My MMA, KOTOpO€ MOXXHO MCITO/Ib30BATh I/ CChI/I-
KM Ha Hero U3 KaKoro-To Jpyroro Mecra B nporpamme. Bol MoxxeTe momMeTnTh M1060i4
onepaTop, XOTA MOJIE3HO NoMeYyaTb TONbKO ONepaTOphbl, MMEIOIME TeNa, Takue Kak
LMKJIBI Y YCJIOBHBIE OIEPATOPhl. 3a CYET NpPEAOCTaBACHUA LUKy MMEHU Bbl MOXKETe
IPUMEHATb BHYTPU €TO Te/a OlepaTopnl break m continue pns BbIxofa U3 IMKIA
WK TIepexofia MPAMO B Hayajo IMKIA, YTOObI Ha4aTh HOBYIO MTepauuio. B JavaScript
TONBKO oIepaTopsl break u continue MCHoNb3yIOT METKHM; OHM PacKpBIBAIOTCA B
nocnenymomux noapasaenax. Huke nokasan npuMep nmomMeyeHHOro 1ukaa while u
onepaTopa continue, KOTOpblit 3aieICTBYEeT METKY:

mainloop: while(token !== null) {
// Kom onymeH. ..
continue mainloop; //IlepeitT™u k Ciemyomeil UTepaLuy MMEHOBAHHOTO LMKJIA
// Kon onymeH. ..

}

IIpumeHsieMblit A1 TOMETKY OllepaTopa MOSHTUPMKATOP MOXKET ObITh M06HIM
RomyCcTUMBIM uAeHTU(PUKATOPOM JavaScript, KOTOpBIit He ABNAETCA 3ape3epBUPOBaH-
HbIM crioBoM. IIpOCTPaHCTBO MMEH ISl METOK He COBIIAfiaeT C IPOCTPAHCTBOM MMEH
AN niepeMeHHbIX M (YHKIMIA, TO3TOMY Bbl MOXXETE MCIO/Nb30BaTh OAWH M TOT Xe
UReHTUMKATOp B Ka4eCTBE METKM OIepaTopa U MMeHM TepeMeHHOM Mau QyHKIMN.
Mertkn OIepaTopoB OIpefieNIeHbl TONbKO BHYTPM OINEpaTOPOB, K KOTOPbIM OHM TIpH-
MeHAtoTCs (U, pasyMeeTcs, BHYTpYU MX moaonepatopoB). OnepaTop Mo>KeT He UMETD
TaKylo ke MeTKY, KaK COfiep>all{uii ero orepaTop, HO ABa OllepaToOpa MOTYT MMEThb
OAHY M Ty e METKY Npu YCIIOBMM, YTO OHM He BIOXeHBI Apyr B Apyra. [lomeyeHHbIe
OniepaTopel MOXXHO MOMeyaTb CHOBa. DaKTUUYECKM 3TO O3HAYaeT, YTo M06oit onepa-
TOp MOXXeT MMETh MHOKECTBO METOK.
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5.5.2. break

Onepartop break, MCONb3yeMblil B OAMHOYKY, obecnieynBaeT HeMe/JIEHHOE 3a-
BeplUeHNE CAaMOr0 BHYTPEHHErO BK/TIOYAIONIEro OnepaTopa UMKIa wm switch. Ero

CUHTAKCUC IPOCT:
break:

[TockonbKy NPOMCXOAMT BBIXOJ, M3 IMK/Ia uau switch, Takas ¢opma onepartopa
break paspelleHa TONbKO BHYTPY YKa3aHHbIX ONEPaTOPOB. '

Bbl y)Xe BCTpeyany NpuMephl omneparopa break BHyTpu omeparopa switch.
B umknax oH OOBIYHO NPUMEHAETCA i NPEXAEBPEMEHHOrO BBIXOAA, KOrAa Mo Ka-
KOi1-TO mpuuuHe Gonblie HET HEOOXOAMMOCTM MPOAKOMKATH UMK/ O MOTHOrO 3a-
Bepuenns. ECM ¢ UMK/IOM CBA3aHBI CIOXKHBIE YCIOBUSI OKOHYAHNA, TO 4aCTO JIerye
peanus3oBaTb PsA TaKUX YCIIOBUIA C MOMOILBIO ONEpaTOpoB break, a He MbITATbCA
BbIpasuTb MX BCE B eIMHCTBEHHOM BbIpaXkeHUM LMK/Ia. B cnemyrowem kope npousso-
IMTCA TTOMUCK 3NIEMEHTOB MacCuBa C ONpefe/TeHHbIM 3HadyeHneM. LIMKn 3akaHYMBaeTCs
HOpMaJIbHO, KOTia IOCTUTAETCsl KOHEL, MacCUBa, U 3aBepLIAETCsl IOCPEACTBOM break,
ecny yfaeTcs HaliTH TO, YTO MLIETCA B MacCUBE:

for(let i = 0; i < a.length; i++) {

if (a[i] === target) break;

}

JavaScript Takxe paspeniaeT JONOMHATb KII0YEBOE CIOBO break MeTKOM omneparo-
pa (npocto upeHTNdUKaTOpOoM 6e3 BOeTOUNMA):

break nMmsa merxn;

Korpa onepatop break ucnonbsyeTcs ¢ METKO, OH BbI3bIBAa€T NIEPEXON B KOHel,
WIN TpeKpalleHue, BKAIOYAKOLIEro onepaTopa, KOTOPhIA MMEET YKa3aHHYIO METKY.
Ecnu ata popma break mpumeHsieTcas B OTCYTCTBME BK/IIOYAIOLIETO OIeEpaTopa C
YKa3aHHOJ METKOJ, TO BOSHMKAeT CMHTaKcuyeckas oumbka. IIpu Takoit popme ome-
paTopa break MMeHOBaHHBIiT OIepaTop He 06:A3aTebHO JOMKEH ObITh LIMK/IOM UIN
switch: break Moxer “BbiitTi” M3 MO60OTO BKIIOYAIOLLEro oneparopa. OH MOXeT
6bITh fake OnMepaTOpHBIM 6/10KOM, CTPYIIIMPOBaHHBIM BHYTPU QUIYPHBIX CKOGOK C
€AMHCTBEHHOM Lie/bl0 — cHabxeHMe 6/10Kka METKOIA.

WMcnonbsoBaTh cMMBON HOBOI CTPOKM MeXAY KIIO4eBbIM CIOBOM break
mMeHeM MeTKM He paspelueHo. IIpuunHa cBA3aHa ¢ MpUHATO! B JavaScript aBToMa-
THYECKO! BCTaBKOJ NMPOMYIIEHHBIX TOYeK ¢ 3anAToit. Ecu BbI moMecTHTe paspmeny-
Te/lb CTPOK MeXJy KIIYEBbIM C/IOBOM break M ciefyouieil 3a HUM METKO, TOrAa
MHTepnperaTop JavaScript mpeanonaraeT, YTo Bbl HaMepeBaIMUCh NPUMEHATb NpPO-
CTYI0O HETIOMEYEHHYI0 POPMY ONepaTopa, M TPAKTYeT PasfeNnTeb CTPOK KaK TOYKY C
sanaroit. (CMm. pasgen 2.6.)

ITomeuennas ¢opma oneparopa break HyxHa, KOrAa BBl XOTUTE BbIATH U3 Onepa-
TOpPa, KOTOPHI He ABNAETCA GNMVDKAMIIMM BK/IIOYAIOIMM LIMKIOM MaM switch, 4To
AEMOHCTPUPYETCS B KOAE HIDKE:

let matrix = getData(); // TosyunuTh OTKyOa-TO OBYMEPHEIT MAaCCHMB uMcesl

// TpocymMmpoBaTh BCe uMclia B MaTpuLe
let sum = 0, success = false;
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// HauaTk C [OMEUEHHOT'O Oneparopa, M3 KOTOPOI'O MOXHO BEIATH
// B cllyyae BOBHMKHOBEHUS OUMOKU
computeSum: if (matrix) {
for(let x = 0; X < matrix.length; x++) {
let row = matrix([x];
if (!row) break computeSum;
for(let y = 0; y < row.length; y++) {
let cell = rowly]):
if (isNaN(cell)) break computeSum;
sum += cell;

}

success = true;

}

// OnepaTopu break nepexomar ciona. Eciy Mu oKasHBaeMcs 3OecCh
// ¢ success == false, Torma C MaTpuLEil YTO~TO IIOUJIO HE TakK.
// B NpOTMBHOM CJIy4Yae Sum COIEDXAT CyMMy BCEX SYE€eK MATPULEH.

B sax/ioueHMe OTMETHM, YTO Oneparop break ¢ meTkoit umm 6e3 Hee He ciocoben
nepenaBaTh yIpaBjieHue Mexay rpannuamu ¢ynkumit. CkakeM, Bbl He MOXeTe MO-
MeyaThb ONepaTop onpefeneHus GyHKLMM U 3aTeM UCNIONb3OBATb 3TY METKY BHYTPM

byHkumm.

5.5.3. continue

Onepatop continue noxox Ha break. Tem He MeHee, BMECTO BBIXOfIa M3 LIMK-
na continue mepesanycKaeT HUKI CO creaymouieit utepauun. CMHTaKCHUC OnepaTopa
continue B TOit Xe Mepe MPOCT, KaK CMHTAaKCUC break:

continue;
Onepartop continue Takxe MOXeT IIPUMEHATBCA C METKOM:
continue mMms MeTKM;

B nomeueHHOI 1 HenoMeyeHHOM ¢popMax oneparop continue MoXeT MCHONB3O-
BaTbCA TONBKO BHYTpM Tena Lukaa. Ero moseneHue B m060M APYroM MecTe BbI3bI-
BaeT CMHTaKcu4ecKyio ommbky. Korma oneparop continue Bhimonusaercs, TeKylas
UTepauys BK/IIOYAIOLIEr0 LMK/IA MPEKPallaeTcs, a CeAyolas HauyuHaercs. [ina pas-
HBIX BUAOB LIMK/IOB 3TO O3HAYAET PasHble Belu.

¢ B nuxne while ykasaHHOe B OnepaTope LUMKIA BEPAXEHUE MPOBEPAETCA CHO-
Ba, ¥ €C/I OHO MCTMHHO, TOT/iA TEJIO LIMK/IA BHIMOMHAETCA C CaMOro Havyasna.

¢ B uukne do/while ynpaBneHue nepexofuT B KOHeEL MK/, i€ CHOBA NpPOBe-
pAeTcA yCnoBMe LIMKIIA, MPeX/e YeM Ha4MHaATh LMK/ C Havasa.

* B uukiae for BeIUUCHAETCA BbIpa)keHNe MHKPEMEHTUPOBaHME U 3aTEM CHOBA
IIpOBEPACTCA BbIpaXK€HUE rpoBepka, 4TOOBI BHIACHUTD, AOJI>XHA /I BBINOJ-
HATHCA €lll€ OffHA UTepaLns.

* B umkne for/of mwm for/in uMKI HauMHAETCA 3aHOBO CO CENYIOLUEro MUTe-
PUPYEMOro 3HaYeHMA WM CNERYIOLIero MMeHM CBOMCTBA, MPMUCBaUBaeMOro yKa-
3aHHO TNEepEeMEHHO.
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UbpatuTe BHMMaHME Ha OT/IMYME B NOBEAECHMM Oneparopa continue B nuxnax
while u for: uuka while Bo3BpalljaeTCa NPAMO K CBOEMY YCNIOBMIO, HO LMK for
CHayYajla BBIYMCIAAET BbIpa)KeHUe MHKDEMEHTHMPOBAHME U 3aT€M BO3BPALAETCA K
cBoeMy ycnoBuio. PaHee MBI paccMaTpuBany nosefeHue uukna for B TepmuHax “3K-
puBaienTHoro” nukiaa while. OgHako u3-3a TOro, 4To omneparop continue Befer
cebs1 no-pasHOMY B 9TUX ABYX LIMK/IaX, TOYHO 3MYIMPOBATh LKA £Or MocpeAcTBOM
OfHOro /NMiIb while Ha caMOM Jie/ieé HEBO3MOJXKHO.

B crnenyiollieM NpuMepe HEITOMEYEHHbIIT OlepaTop continue NpUMeHsAETCA A
TMpomnycKa OCTaTKa TeKyILei UTepalyi 1K/Ia, KOrfia BOSHMKAeT oumbKa:

for(let i = 0; i < data.length; i++) {

if (!data[i]) continue; // He ymaercs npomnosxuThb
// c HeonpeneJIeHHEMM OaHHEMA
total += datalil;

}

Kak u break, omepatop continue MoXeT MCIOIb30BaTbCA B CBOEH IOMEYEH-
Hoit popMe BHYTpM BIOXKEHHBIX LIMK/IOB, KOT/a MOJUIEXAIIWiA TTepe3amycKy MUK/ He
AB/IAETCA HENOCpeACcTBEHHO BKmiovanowmuM. KpoMme Toro, kak u B onepaTtope break,
paspbiBbl CTPOK MEXJY K/I0OYEBBIM CIOBOM continue u mMeHeM MeTKit He paspe-
LIEHBI.

5.5.4. return

BcriomHuTe, YTO BBI3OBBI QYHKUMI ABNAIOTCA BHIPRXKEHNAMM, @ BCe BHIPAXKEHUs
uMeroT 3HaYeHusA. Oneparop return BHyTpy GyHKLMM yKa3bIBaeT 3HauY€HME BbI3O-
BOB 3TOi QyHKUMM. BoT cunTakcuc oneparopa return:

return BHpaxeHue;

Oneparop return MoXeT BCTpeYaTbCA TONBKO BHYTpy Tena ¢pyHkumu. Ero mo-
ABNeHue B M060M ApyroM Mecte GymeT cCMHTaKcHM4eckoi omm6koi. BrimonHeHune
omeparopa return NpUBOAUT K TOMY, YTO COfiep)Kallasa ero QyHKUMs BO3BpallaeT
3HaYeHMe BRPAXEH/MS BbI3biBalolleMy Kopy. Hanpumep:

function square(x) { return x*x; } // ®yHKUMSA, KOTOpas uMeeT
// onepaTop return

square (2) // =>4

Bes oneparopa return Br30B QyHKIMM IPOCTO O6ecriednBaeT BBIIONHEHUE BCEX
OIEepaTOpoB B Tefle GYHKIMM 1O OYEPENH, TTOKA He OyfieT SOCTUTHYT KoHel| pyHKLuH,
NI0C/ie Yero ynpasjieHue BO3BPAIllAeTCA BbI3bIBAaIOLIEMY KOAY. B TakoM ciy4ae BbIpa-
’KEHHe BbI30Ba BhuuciseTca Kak undefined. Oneparop return yacTo okaspiBaeTCA
TOC/IEAHUM OnepaTopoM B (GPYHKIMM, HO OH He 0643aH ObITh TAKOBBIM: PYHKIUA BO3-
BpalljaeT ynpaBjieHue BbI3bIBAIOLlEMY KOAY, KOT/a BBHITONHAETCA return, gaxe ecnu
3 Te/ie PYHKLMM OCTaNNCh ApyTHe ONMEepaTophl.

Oneparop return MoxeT Tak)xe IPUMEHATbCA 6€3 BEPaXeHMs, YTO6b1 QyHKUMA
sosepamana undefined BoispiBatoleMy koay. Bor npumep:

function displayObject (o) {

// HeMmensieHHBDT BO3BpPAT, eci apryMeHT pasBeH null mmm undefined
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if (!'o) return;
// OcranbHOM koa QyHKUMM. ..
}

JI3-3a aBTOMaTH4YeCKOl BCTaBKM TOYEK C 3amAToi JavaScript (cM. paspen 2.6) BbI
e MOXKETe TIOMEIATh Pa3pbiB CTPOKM MEX]Y K/IIOUEBbIM CIOBOM return u clefyio-
(MM 33 HUM BBIPaXXEHUEM.

5.5.5. yield

Omneparop yield BO MHOrOM NOXO0X Ha return, HO UCNONb3YETCA TONbKO B re-
nepatopHbix pyHkumsax ES6 (cm. paspen 12.3) ans Bbinycka CleAyIoLiero sHaYeHUs B
reHepMpYyeMOit MOC/IefIOBATENbHOCTY 3HaUYeHM1 6e3 PaKkTMyYecKOro BO3BpaTa ympas-
NEHNA:

// TeHepaTopHasa QyHKLMS, KOTOpas BhOAeT OMaria30OH LEeJEX 4Mcell

function* range (from, to) ({

for(let i = from; i <= to; i++) {
yield i;

}

YT106b1 NOHATDb Yield, HYy’HO OCBOUTb UTEPATOPbI ¥ F€HEPATOPhI, KOTOpbie 6yRyT
obcyxpareca B rnase 12, Tem He MeHee, onepaTop yield BKIIOYEH 3[ech pasiy Noju-
Hotol. (OaHaKko, Kak o6 bAcHAeTcs B mofpaspene 12.4.2, popmanpHo yield sBaserca
omepauumeit, a He OIepPaTOpOM.)

5.5.6. throw

Hcxniouenue npencrapnseT co6oit cMrHan, KOTOPBIN yKasbIBaeT, YTO BO3HUKIIO
KaKoe-TO HeOOBIYHOE YCNOBMe Wiy ownbKa. Jenepayusa UCKNIOYEHUA O3HAYaeT Ipe-
Rynpe>XAeHne O TAaKOM OLIM60YHOM MM HeoObIYHOM ycnoBuu. Ilepexsam uckimoye-
HUA O3Ha4YaeT ero o6paboTKy — BbINONHEHME MIOObIX [EACTBUI, HEOOXOIMMBIX MU
HOAXONAIMX [i/IA BOCCTAHOBNEHMSA MOCHe MCKaodYenuda. Vickmoyenus B JavaScript
TeHepUpYIOTCA BCAKMIA pas, KOrja MPOMCXOAUT ommbKa BO BpeMs BBINOTHEHWA
WIN rporpaMma SIBHO reHepupyeT MCK/IIOYeHMe C IIPMMEHEHMeEM onepaTopa throw.
Uckniouenns nepexsaThiBaloTCA ¢ MOMOLIbIO onepatopa try/catch/finally, ko-
TOphIft GyfieT OnMucaH B CAEAYIOLIEM pasfierne.

Oneparop throw umeer cneayommit CAHTaKCUC:

throw Bupaxenme;

PesynbraToM BBIUMCIEHMA BHpaxXeHMsT MOXeET GbITb 3HayeHMe MIO6GOro THUMA.
B throw MoxxHO ykasbiBaTh YMC/IO, IPEACTABAAIOLIEE KOJ OLIMOKM, UM CTPOKY, KO-
TOpas Copiep>XMT MOHATHOE YeNoBeKy coobienne 06 ommbke. Korna unrepnperarop
JavaScript camocTosTensHo reHepupyeT oummbKy, MCIONb3yeTcA Knacc Exrror u ero
NOAK/IACChI, HO Bbl TOX€ MOXKeTe UX NpUMeHATb. O6beKT EXrror mmeeT CBOMCTBO
Name, yka3sbiBalolliee TUI OWIMOKM, ¥ CBOMCTBO Message, KOTOpPOe XpPaHUT CTPOKY,
Nepepannyio Gpynkumm koHcTpykTopa. Huske npusepnen npumep pyHxumm, kotopas
reHepupyeT 06beKT EXror B cllyyae BbI30Ba C HE[OMYCTMMBIM apryMEHTOM:
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function factorial (x) {
// Ecim BXOOHOM apryMeHT He SBJIAeTCS HONYyCTUMBM,
// TO CreHepupoBaThb MCKJIoYeHue !
if (x < 0) throw new Error ("3HaueHue x He HNOJXHO OHITb OTpULIATENLHEM") ;
// ViHaue BBMMCJMTE M BO3BPAaTUTL 3HaueHMEe OOLIMHEM OOpazoMm

.

let f;
for(f =1; x> 1; £ *= x, x--) /* nycroe reno */ ;
return f;

}
factorial (4) // => 24

Korpa creHepMpOBaHO MCKIIOYEHME, MHTEprpeTaTop JavaScript HeMeaJIeHHO Oc-
TaHaBAMBaeT HOPMaJbHOE BHIMONHEHME MPOTrpaMMbl ¥ MePeXopuT K GmymxaitieMy
06pa6oTumKy uckmodeHnit. O6paboTYMKM MCKIIOUEHN 3ATMCBIBAIOTCS C UCHONb3O-
BaHMeM KOHCTpyKumu catch omeparopa try/catch/finally, KoTopbiit ONMCaH B
cnepyiowem paspene. Ecnu 610k koga, B KOTOpoM 6b1/10 CreHepMpOBaHO UCKITIOYEHNe,
He MMeeT aCCOLMMPOBAHHOM KOHCTPYKLMKU catch, Torna uHTepnpeTaTop nposepser
6ypKaIIMIA BKAIOYAIOLMi 610K Koa Ha ITpeiMEeT Ha/lMYMA B HEM aCCOLIMMPOBAHHO-
ro o6paboTumka uckmoyenuis. IIpouecc mpofomxaerca A0 Tex nop, noka o6pabot-
uyuk He Gyner Haitfen. Ecnu nckmodenue 6p1/10 creHepupoBaHo B (pyHKIMY, KOTOpas
He cofiepxuT omneparop try/catch/finally mans ero 06paboTku, TO UCKIOYEHNE
pacnpocTpaHsAeTcs B KOJI, BoisBaBimit Gpynxumio. Takum 06pasoM, MCKII0OUEHNSA pac-
NPOCTPaHAIOTCA BBEPX MO JIEKCMYECKOM CTPYKType METOAOB JavaScript u BBepX 1o
cTexy Bbi30oBOB. Ecim B uTore 06paboTumk MCKIO4YeHn He GbUI HaiifieH, Torma uc-
K/NI0YeHMe TPAKTYeTCA KaK omMbKa U O Heit coo61aeTcs MoMb30BaTENIO.

5.5.7. try/catch/finally

Oneparop try/catch/finally ABnsercss MexaHM3MOM 00OpaboTKM MCKITIOYe-
Huit JavaScript. B koHCTpykuuu try AaHHOTO ornepaTopa NMpOCTO ONpeAenseTcsa 6ok
KOJIa, YbM MCK/IIOYEHMs JO/KHBI ObITh 06paboTaHbl. 3a 6710KOM try clefyeT KOHC-
TPyKums catch, KoTopas npefcTaBnseT cob6oit 610K OnepaTopoB, BbI3bIBAEMBIN MPY
BO3HMKHOBEHMM MCKI/IIOYEeHMs rie-HMOyabp BHyTpu 6noka try. Ilocne KoHCTpyKuuu
catch Haxogutcs 6ok finally, comepaiiuii KOf OYMCTKM, KOTOPHIif rapaHTHPO-
BaHHO BBHINO/THUTCA BHE 3aBUCMMOCTH OT TOrO, YTO Ipou3olo B 6noke try. brnoku
catch u finally Heo6a3aTenbHBbI, HO 670K tIry JOMKEH CONPOBOXKAATHCA, IO Kpaii-
Heil Mepe, ofHUM U3 3TUX 6n0KOB. Biloku try, catch m finally HauMHaOTCA U
3aKaHYMBAIOTCA UIyPHBIMU CKOOKaMM, KOTOpbIE ABIAIOTCA 00A3aTeNbHOI YacTbIO
CMHTaKCHMCa ¥ He MOTyT GBbITh ONyLIEHBI, Ja)Ke €CIU KOHCTPYKLIVA COREPXKUT TONbKO
OIMH omeparop.

B cnepyiouem kope MamOCTpUpyeTCs CMHTaKCMC M MpefHasHaYeHMe omepaTopa
try/catch/finally:

try {

// B HOpMAJIbHOW CUTyauMy STOT KOX BHIMOJHASTCA OT Hauaja OO KOoHLUa GjoKa
// Gezo BcsaxMx npotsiem. Ho MHOTHA OH MOXET T'€HEPMPOBATbL UCKJLIOUEHME,

// nmbo HanpsaMyo ¢ nOMOmB0 onepaTopa throw, JmM6G0 KOCBEHHO 3a CueT BH30OBA
// MeTOna, KOTODHDI I'eHEepUPYeT MCKIIOYSHME .

}
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catch(e) {
// OnepaTopk B HaHHOM OJIOKe BHIOJIHAWTCH, €CJIM U TOJBLKO eciu B Giioke try
// ORUIO CPEeHepUMpOBAaHO MCKJIOYEHMe. 3TU ONnepaTopH MOTYT MCIOJIL30BaTh
// TOKaNbHYI0 NepeMeHHY € JUIS CCHUIKM Ha oObeKT Error mmm mpyroe 3HadeHue,
// xoTopoe GvUTO yKaszaHO B throw. B 6si0ke MOXHO KakMM-TO Oo6pa30oM
// oBpaBoTaTh MCKIIOYEHME, NPOUTHOPUPOBATHL €TO, HUYEro He nenas,
// v MOBTOPHO CreHepMpOBaTh MCKJIOUEHME C nomompl throw.

}

finally {
// DIaHHEDT GJIOK COOEPXMAT ONEPaTOpH, KOTOPHE BCEIrla BLIIOJHSIOTCS
// He3aBMCMMO OT TOT'O, WTO Npou3ouo B Ojioke try.
// OHM BEIIOJIHSIOTCSA NpPY 3aBepmeHum Gioka try:
// 1) HOpManbHEM OBPaz30OM MOCJE TOrO, Kak HOCTUTHYT KOHel, 6Joka;
// 2) n3-3a oneparopa break, continue wm return;
// 3) n3-3a uCKImoYeHus, KOoTopoe Grulo o6paboTaHO KOHCTpyKLyMen catch Beme;
// 4) n3-3a HeoOBPaBOTAHHOT'O MCKJIIOYEHNUS, KOTOPOe NPOIOJIFMIIO
//  cBoe pacnpocTpaHeHue.

}

O6parute BHMMaHMe, YTO OOBIYHO 3a K/IIOYEBBIM CNIOBOM catch cnemyer maen-
TUdUKATOp B KPYI/IbIX CKOOGKaX, KOTOPbIit nofpoben napamerpy ¢pynxkumu. Koraa mc-
K/TI0YeHMe TepexXBaTbIBAETCA, ACCOLMMPOBAHHOE C HUMM 3HadeHMe (CKaxkeM, 06beKT
Error) nmpucBauBaeTcsa 3TOMYy napamerpy. Mnentudukarop B KoHCTpykuum catch
uMmeeT 6104HYyI0 0671aCTh BUAMOCTM — OH ONpeEJieNieH TONbKO B mpefenax 6moka
catch.

Huxe nokasaH pealuMcCTU4HbIN npuMep onepaTtopa try/catch. B nem npume-
HaeTca Mmerop factorial(), onpeneneﬂﬂblﬁ B NnpepbiAylieM paspene, ¥ METOJbI
JavaScript croponb knMeHTa prompt () u alert () ana BBOAa M BbIBOAA:

try {
// 3anpocuThb y NOJIb30BaTess BBOL UMcCiia
let n = Number (prompt ("BBemiTe nosoxiresbHoe umcyo", ""));

// BeumcimMTh dakTopMan uMciia, Npeanoyarasd, YToO BBENEHHOE YMCIIO HOMYCTUMO
let £ = factorial(n);
// BelBeCTH pe3yJsibTaT
alert(n+ "! ="+ £f);
}
catch (ex) { // Ecim BBEIEHHOE NOJIb30BaTEeJIEM UMCIIO GRUIO
// HemonycTUMBM, TO MH OKAa3HBAaeMCH 3IeChb
alert(ex); // CooBumTh roJib30BaTEI0O 06 omMOKe

}

B npumepe npusenen onepatop try/catch 6e3 xoHctpykuuu finally. Xora
KoHcTpykuua finally He MCMONb3yeTCA HACTONbKO 4acTo, KaKk catch, oHa MoxeT
6biTh nonesHoIL. TeM He MeHee, ee NoBeAeHUe TPeGyeT JONONMHNTENHHOTO NOACHEHMUAL.
Konctpykuma finally rapaHTMpOBaHHO BBITIONHAETCA B Cyyae BHITIOMHEHMS /IO~
601t nopuuu 610Kka try BHE 3aBUCMMOCTH OT TOTO, KAKMM O6pasoOM 3aBepIIN/ CBOIO
pabory kop B 610ke try. O6bIY4HO OHa NPUMEHAETCSA IJISi OYMCTKYM [OC/E BBINONHE-
HuA Kofja B KOHCTpyKUMu try.
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B HOpMa/IbHOM CUTYyallMM MHTepnpeTaTop JavaScript gocTuraer koHua 610ka
try u 3aTeM nepexoaut K 6moky finally, KoTopblit BhnonHsAeT mo6yio Heobxonu-
Myio ouucTKy. Ecnu uHTepnpeTaTop mokmuaer 610k try mus-3a omeparopa return,
continue min break, To 610k finally BHINONHAETCA KO TOTO, KAK MHTEPNIPETAaTOp
nepeiifieT B HOBOE MECTO Ha3HauYeHM.

Ecnu B 6510Ke try BO3HMKaeT MCK/TIOYEeHNe M eCTh aCCOLMMPOBaHHBIN 6n0k catch
1A ero 06paGoTKM, TOria MHTEPNIPETaTOp CHavaa BHIMONHAET 610k catch u satem
6nox finally. Ecnm jxe nmokanbHbIi 610K catch mis 06paboTkyM MCKNIOYEHUA OT-
CyTCTBYeT, TO MHTEPIIPETAaTOP CHa4a/a BhINONHAET 6nok finally, nocne yero mepe-
XomuT K 6mmKaiiuieit BHeIlIHel KOHCTpyKumumu catch.

Ecnu caMm 6510k £inally MHMLMMPYeET Nepexoi NMOCPeICTBOM oleparopa return,
continue, break unu throw nm6o 3a cyeT BbI3OBa METOJA, KOTOPBIi reHepuUpy-
eT MCK/IIOYEHHUE, TOTA MHTEPIPETATOp OTMEHsAET Mo60i He3aKOHYEHHbIi NePeXon u
BHINONIHAET HOBbIN nepexon. Hanpumep, ecnmn B xoncrpykuun finally reHepupy-
eTCcA UCKIIoYEHMeE, TO OHO 3aMellaeT moboe MCKIoYeHne, KoTopbie 6bII0 B IIpoLecce
rerepauyun. Ecnim B koHcTpykumn finally BeifgaeTcs oneparop return, TO npouc-
XOIUT HOPMAaJIbHbIN BO3BPAT M3 METOJIA, laKe KOTAa 6biNIo creHepMpoOBaHO UCKIOYe-
HMe, KOTOpoe ellje He o6paboTano.

Koncrpykuuu try u £inally MoryT ucrnonb3oBaTbcs BMecTe 6es catch. B Takom
cny4yae 6nok finally ABnsAeTCA MPOCTO KOJOM OYMCTKY, KOTOPbI/ rapaHTHPOBaHHO
BBINIO/IHAETCS HE3aBMCUMMO OT TOTO, YTO Npousounio B 6noke try. Bcmomaure, yto
Mbl He MOXXEM B IHOJHOM Mepe 3MyIupoBaTh UMKA for ¢ moMouipio uukaa while,
MIOCKO/IbKY OllepaTop continue B 3TMX JBYX LiMK/IaX BefieT cebsa mo-pasHomy. Eciu
MbI o6aBuM omneparop try/finally, To MoxeM sanmucath Uukia while, KoTOpbIit
paboTraet nmofo6Ho UMKy for U KOPpeKTHO 06pabaThiBaeT oneparopbl continue:

// Smynsaumua for (MHMumMasmmaauns ; NPOBEPKA ; MHKDEMEHTMPOBAHME) TeJIO;
MHULMANNSALNA ;
while( mpoBepka ) {

try { Teno ; }

finally { uHxpemeHTMpOBauMme ; }

}

Opnaxo obpatute BHUMaHMe, YTO TEJIO, KOTOPOE COAEPXMT omeparop break, B
uukne while BegeT cebs cmerka MHaye (BbI3bIBasA AONONHUTEbHOE MHKPEMEHTUPO-
BaHMe MepeJ BbIXOOM) MO CPaBHEHMIO ¢ MKAOM for, MOITOMY Jja’ke NOCPeACTBOM
KOHCTpyKuuu finally ToyHas smynauma uyuxna for ¢ momoubio while HeBO3-
MOXHa.

fMycTble KOHCTPYKUMYK catch

VHorna Bbl MOXeTe 06HapY>XUTb, YTO NPUMEHsAETE KOHCTPYKLMIO catch eamHCc-
TBEHHO ISl TOTO, YTOGBI BBIAB/IATD M NMPEKpALaTh PacpoCTpaHeHue UCKoYe-
HMA, flaXKe ec/M TMIT UM 3HAYEHMe MCKITIOYeHMsA Bac He uHTepecyer. B ES2019

U NOCNeAYIOLMX BEPCUAX BBl MOXKETE OMYCTUTh KPYI/Ibie CKOOKM M MAEHTHDU-
KaTop M B TaKOM C/lyyae MCIO/b3OBATb TONMBKO ORHO KioYeBoe cnoBo catch.
Bor nmpumep:
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// Toxoxa Ha JSON.parse(), HO BMeCTO reHepaumy oumOku Bo3BpamaeT undefined
function parseJSON(s) {
try {
return JSON.parse(s);
} catch {
// UTo-TO MOWUIO He TaK, HO HAaC He MHTEpecyeT, UTO MMEHHO
return undefined;

5.6. CMellaHHble onepaTopbl

B arom paspene ommMcaHbl TpM OCTaBLIMXCA omneparopa JavaScript — with,
debugger u "use strict".

5.6.1. with

Oneparop with BbInmonHsAeT 610K KOAA, KaK ecnyu 6bl CBOMCTBA YKa3aHHOTO 06b-
€KTa 6bIIM mepeMeHHBIMYU B 06/1aCTH BUAMMOCTH JaHHOro koja. OH uMeeT cnegyio-
M CMHTaKCUC:

with (o6wekT)
onepaTop

STOT Omeparop co3faeT BpeMEHHYI0 06/1acTb BUAMMOCTY CO CBOVICTBaMM OOBEKTA
B Ka4YeCTBe MepeMEHHBIX M 3aTeM BBIMONHAET OIlepaTop BHYTPM TaKoil 061acTi BU-
AUMOCTH. :

Oneparop with 3ampelnieH B cTporoM pexume (cM. mogpasgen 5.6.3) u gomkxeH
BOCIPMHMMATbCA KaK HEpEKOMEHAYeMbliI B HECTPOTOM peXXuMe: N0 BO3MOXKHOCTH
usberaiite ero npumenenns. Kop JavaScript, B koTopom ucnonsayerca with, TpyaHo
NoffaeTCsA ONTUMMU3ALINM U, BEPOATHO, OyieT BHINIOMHATbCA 3HAYUTENIbHO MeJl/IEHHee,
YeM 9KBMBAJIEHTHBIN KOJi, HalIMCaHHbI 6e3 oneparopa with.

O6b14HO omeparop with npumensierca A obnerdyeHus paboThl ¢ ITy6OKO BIOXKEH-
HbIMU Mepapxuamu obbekroB. Hampumep, B kofe JavaScript Ha cTOpoHe K/IMeHTa BaM
MOXeT NOHaKo6MTbCA HAOMpaTh BHIPAXKEHNUA BPOJie IIOKa3aHHOTO HINKe, YTOOBI MOMyyaTh
Roctyn K snemenraM HTML-dopmbr:

document . forms[0] .address.value

Ecnyu Heo6XoaMMO MHOTOKpPAaTHO 3alMChIBaTh BbIpaXkeHMA MOfo6HOro popa, Tor-
fla MO)KeTe MCIIONIb30BaTh OmepaTop with mna o6paieHns co cBOCTBaMM 06beKTa
dopmbI Kax ¢ mepeMeHHbIMM:

with (document. forms[0]) {
// llanee nosiBIeTCS BO3SMOXHOCTB IPAMOTO AOOCTYIa K DJIEMeHTaMm GopMel,
// Hanpmmep:
name.value = "";
address.value = "";
email.value = "";
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B uTOre YMEHbILIAETCA KOMMYECTBO HabMpaeMbIX CUMBO/IOB: BaM 6ofbllle He HYX-
HO MpelBapATb MMA KaXJoro cBoiicTBa popmbl cTpokoit document.forms[0].
KoHe4HO, CTO/b ke IIPOCTO MOXKHO M36e>KaThb MpUMeHeHUs oneparopa with u sanu-
caTb NpeAbIAYLLNIA KON B CIERYIOLIEM BU€:

let £ = document.forms[0];

f.name.value = "";

f.address.value = "";
f.email.value = "";

O6paTuTe BHUMAHME, YTO €C/IM BBI MCTIONb3yeTe const, let umm var ansa o6s-
ABNEHUs TIEPEMEHHOI MM KOHCTAHTbI BHYTPM Te/a OrepaTopa with, To TeM cambim
cospaeTe OOLIKHOBEHHYIO TIEpEMEHHYIO, 3 BOBCE He OIpefeNseTe HOBOE CBOMCTBO B
ykasaHHOM o0bexTe.

5.6.2. debugger

Onepatop debugger o6b4HO HUYEro He JenaeT. TeM He MeHee, €CiM NpoOrpaMMa
OT/IaZiyMKa JOCTYTIHa U paboTaeT, TO peanusauua MoxeT (HO He 06sA3aHa) npeanpu-
HMMaTh OIpefieNleHHble AeiicTBuA oTnaaku. Ha npakruke oneparop debugger peii-
CTBYeT NOfI06HO TOYKE OCTAaHOBa: BBINONIHEHNE Kofa JavaScript ocTaHaBnMBaeTcs, u
Bbl MOXX€T€ NPUMEHATb OTIAAYMK A/A BHIBOJA SHAYEHMI1 NEePEMEHHBIX, IPOCMOTpa
CTeKa BbISOBOB M T.A. IIpeAmonosxuM, Hampumep, 4YTO Bbl NMONMYYMIM UCKIIOYEHME B
cBoeit pyHkumn f () us-3a ee BrI3OBa ¢ apryMeHToM undefined, HO He B COCTOSHUM
BBIAACHUTD, T7le TaKOJ BbI30B mpousoluenr. YTo6sl MoMoYb B IOMCKE MCTOYHMKA IIPO-
6nemb1, Bo1 MOr/M GBI M3MeHMTD QyHKUMIO £ (), HauaB ee Tak:

function f (o) {

if (o === undefined) debugger; //BpemeHHas CTpOKa IJIA OTJIANOYHEIX LieJeM
cen //anee uueT ocTaNbHOM KOO GyHKLMM

}

Teneps, xorpa £ () BbIsbIBaeTcA 6€3 apryMeHTOB, BHINIO/IHEHME OCTAHOBUTCS, a Bbl
CMOXKeTe MCIONb30BaTh OTNAA4YMK [I/Il MHCIIEKTUPOBAHMUS CTE€Ka BHISOBOB M BBISCHE-
HUA, OTKY[a IIOCTYIIaeT HEKOPPEKTHBINA BbI30B. C/IleflyeT OTMETUTD, YTO HaIMYUA OT-
7afYMKa HEAOCTATOYHO: onepaTop debugger He samyckaeT omiagumk. OfHako ecnu
Bbl paboTaeTe ¢ Be6-6pay3epoM U B HEM OTKpPBITA KOHCO/Ib MHCTPYMEHTOB paspaboT-
4MKa, TO onepatop debugger NocnyXuT TOYKOI OCTaHOBA.

5.6.3. "use strict"

"use strict" — 3ro gupexTUBa, NosBuBiasca B ES5. JupexTUBBI He ABNAKIOT-
€A oneparopamy (HO JOCTATOYHO 6/IM3KH, YTOOBI JOKYMEHTUMpOBaTh "use strict"”
3fiech). CylecTBYIOT AiBa BaXKHBIX OTIMYMA MEXAY AMPEKTMBOJ "use strict" u
OGBIKHOBEHHBIMM ONEPATOPAMM.

* OHa He copiepXuT m06Gble KIIOYEBble CIOBA A3BIKA: AMPEKTUBA MpENCTAB/AET
€060it MPOCTO OMepaTop BbIPaXKeHMs, COCTOALIMI U3 CIIELUANTBHOTO CTPOKOBO-
ro nurtepana (B OAMHAPHBIX MM ABOMHBIX KaBBIYKAX).

¢ OHa MOXXEeT HaXOAUTbCA TONBKO B Hayase CLieHapua unu Tena pyHkuum fo mo-
ABJIEHUA KaKMUX-TM6O0 NOMIMHHBIX ONEPaTOPOB.
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JIupexTuBa "use strict" npeaHasHayeHa JIA yKa3aHUA, YTO CHERYIOLIMIL 3a
geit Kop (B cueHapuy unyn ¢yHkuun) 6ymet cmpozum xodom. Kop BepxHero yposusa
(ne BHYTpYU QYHKUMY) CleHapus SBNSETCA CTPOTUM KOJOM, €C/IM B CLieHapuu uMe-
eTcA AMpeKkTuBa "use strict". Teno QyHKILMM CUMTAETCA CTPOTMM KOJOM, €Ciu
¢yHKUMA OnpefeneHa B CTPOroM KOfie /M MMeeT AupeKkTuBy "use strict”. Kog,
nepenasaemmﬁ MeTtony eval (), 6yneT cTporuM KoioM, ecnu eval () BbI3bIBaeTCs us
CTPOTOro KOAia MM CTPOKA KOAA BK/IIOYaeT AUPEKTUBY "use strict". B gononnennue
K KOAY, ABHO OO'BABNIEHHOMY KaK CTpOrmii, 11060/ kop B Tene xnacca (cMm. raasy 9)
um B Monyne ES6 (cMm. paspen 10.3) aBTOMaTU4eCKM CTAHOBMTCA CTPOrMM. Takum
06pa3oM, ecnu Becb Ball KOJ 3alliCaH B BUJie MOAYJIEN, TOT/ia OH BeChb aBTOMAaTHyec-
ku 6yAeT CTPOTMM, M y BaC HUKOIZIa He BOSHMKHET HeO6XOMMMOCTb ABHO NPUMEHATh
mupekTuBy "use strict".

Crporuit Ko, BHIIONHAETCA B cmpozom pexcume. CTPOTUi peXkuM npeAcrasiser
co60if orpaHM4eHHOe MOJMHOXXECTBO S3bIKa, B KOTOPOM YCTpaHeHbl Ba>KHbI€ A3BI-
KOBble HENOCTAaTKY, a TakKe obecneyeHsl 6omee cTporas nMpoBepka OWINGOK U yBe-
nudeHHasa 6e30macHOCTb. ITOCKONbKY CTPOrMit peXxuMm He BbIOMpaeTca Mo yMmMonya-
HMIO, CTapblit Kop, JavaScript, B KOTOPOM MCIIONb3YI0TCA leeKTHbIe YHACTIeAOBAHHBIE
CpeACTBa A3bIKa, MO-TIpeXXHeMY 6yneT HopManbHO paborarb, Himke 06bACHAIOTCA OT-
NMYMA MEXIY CTPOTUM M HECTPOTMM pexxumamu (0CO6eHHO BaXKHbI MepBbIE TPH).

¢ B cTporoM pexxume omneparop with He pasperieH.

® B cTporom pexxuMe Bce NepeMeHHble JOKHBI ObITh OGBABNEHBI: NPUCBaMBa-
HMe 3HaYeHNs UAEHTH(UKATOPY, KOTOPBIN He ABNAETCA OOBABIEHHON NepeMeH-
Hoi1, GyHKIMelt, mapaMeTpoM GYHKLIMY, TaApaMeTPOM KOHCTPYKLuM catch unu
cBOICTBOM ro6anbHOro o6beKkTa, NpUBOAMT K reHepanum ReferenceError.
(B HecTporoM pexxume IMpOCTO HEABHO 06bABNAETCA I106anbHasA MepeMeHHas
nyTeM f06aB/IeHNs HOBOrO CBOMCTBA K I/I006a/IbHOMY OObeKTY.)

¢ B crporom pexxume GyHKLMM, Bbi3biBaeMble KaK GpyHKLM (a He KaK METOABI), UMe-
I0T 3HaYeHMe this, paBHoe undefined. (B HecTporoM pexxume GyHKLUMAM, BbI3bI-
BaeMBIM KaK (yHKuuM, B KauecTBe uX 3Ha4eHus this Bcerna nepegaercs rnobanb-
HB1/1 06beKT.) Kpome Toro, B cTporoM pexxume npy Bbi3oBe HYHKLMM C TOMOLIBIO
call() wmm apply() (cM. nompaspmen 8.7.4) sHayeHueM this 6yner MMEHHO TO
3HaueHMeE, KOTOpOe NepefaeTcs KaK IepBblil aprymeHT call () uam apply ().
(B HecTporoM pexxume 3HadeHus null u undefined 3aMeHAIOTCA r106aNbHBIM
06beKTOM, 2 HeOGBEKTHBIE 3HAYEHMA NPEOOPa3yIOTCA B OOEKTHL.)

® B cTporom pexxume npucBanBaHMA He NOAMEPKMUBAIOLIMM 3aNUCh CBOMCTBAM U
NONBITKM CO3/JaHMA HOBBIX CBOMCTB B He JOMYCKAIOIMX pacliMpeHue o6bekTax
NIPUBOAAT K reHepauuy omnbku TypeError. (B HecTporom pexxume Takue mno-
IBITKM MO/TYa TEPNAT HeyAady.)

¢ B cTporom pexume Kopy, nepefaBaeMomy eval (), He yaacTcs OOBABIATD Ile-
peMeHHble WM onpefenaTbh PyHKIMM B 061acT¥ BUAUMOCTM BhI3bIBAIOLIErO
KOZia, KaK 3TO MOXXHO [leflaTb B HECTPOroM peXxume. BsameH onpepeneHus rme-
PeMEHHBIX ¥ QYHKLMIT IOMELAIOTCA B HOBYIO 06/1aCTh BUAMMOCTH, CO3AAHHYIO
ans eval (). Ilocne BosBpaTa ynmpaBneHus us eval () ara o61acTb BUAMMOCTH
or6pacbiBaeTcs.
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e B cTporoM pexxume 06beKT arguments (cM. noppaszien 8.3.3) B pyHKuMM Xpa-
HUT CTATMYECKYIO KOMMIO 3Ha4YeHuit, NepefaHHbIX GyHKuumu. B HecTporom pe-
xuMe 06beKT arguments obnafaeT “MaruyeckuM” NoOBefEeHNEM, IIPH KOTOPOM
a/IeMEHTbl MACCHBA ¥ MMEHOBaHHbIE TAPaMETPbl (PYHKLIMMU CCBUIAIOTCA Ha TO XKe
caMoe 3HaueHMme.

e B cTporoM pexxume reiepupyercsa ommbka SyntaxError, ecnu 3a onepaumu-
eit delete creayeT HeyTOYHEHHDI MAEHTUPUKATOP, TAKOM KaK MepeMeHHas,
¢ynkuma wnu mapamerp gynxuuu. (B nectporom pexxume nopo6Horo poma
BbipakeHne delete Huyero He fenaet u BouMCAAeTCA Kak false.)

e B cTporoM pexume NONBITKA yAaNeHUa HEKOHPUTYPUPYEMOro CBOMCTBA Npu-
BOAMT K reHepauuy owmbky TypeError. (B HecTporoM pexxuMe Takas Mnomnbit-
Ka TepIINT Heyfauy, a Bolpaxkenue delete Bhiumcnaerca kak false.)

¢ B crporoM pexmume omnpefienieHne B 06bEKTHOM IUTepane ABYX umyu 6onbiie-
IO KOJIMYECTBA CBOICTB C OJMHAKOBBIMM MMEHAMM CUMUTAETCA CUMHTAKCUYECKOI
ommbkoit. (B HecTporoM pexume ommbka He BO3HMKAET.)

¢ B cTporoM pexxuMme Hanmuue B 06bABNeHNM PYHKUMY ABYX MM GONBILEro Ko-
NUYECTBa MapaMeTPOB C OAMHAKOBBIMM MIMEHaMM CYMTAETCS CMHTaKCUYECKOM
owmbkoit. (B HecTporoM pexxume ommbka He BO3HUKAET.)

® B cTporom pexxnMe BOCbMepUYHbIE L{€/IOYMCIEHHbIE TUTEPanbl (HaYMHAOLMeCs
c 0, 3a KOTOpPBIM He C/IeAyeT X) He pa3pellleHbl. (B HecTporoM pexume HeKoTO-
pble peanm3aLyuy AONMYCKAIOT BOCbMEPUYHbBIE JIUTEPATIbI.)

¢ B cTporom pexxuMe MaeHTUOUKATOPHI eval u arguments TPaKTYIOTCA MOR06-
HO KJ/IIOYEBBIM CJIOBaM, M BaM He pa3pellleHO U3MEeHATb MX 3HayeHue. Bbl He
MOXKeTe NPUCBaMBATh 3HAYeHME ITUM MAEHTU(UKAaTOpaM, OOBABAATD UX KaK
NepeMeHHble, IPUMEHATh MX B Ka4eCTBe MMeH (PyHKLMII, MCIIO/NB30BATh MX KaK
MMeHa MapaMeTpoB QYHKIMI MIU NPUMEHATb B KayeCTBe MAEHTU(PUKATOPOB
6nokoB catch.

* B cTporom pexxume BO3MOXHOCTb NMPOCMOTpPa CT€Ka BbI30BOB OTrpaHuye-
Ha. B ¢yHkumum crpororo pexmma obpaumenme x arguments.caller u
arguments.callee npuBoguT k reHepauuu oumbku TypeError. OyHkuum
CTPOroro pexxmma Tak>ke MMeIOT CBOICTBa caller m arguments, yTeHue Ko-
TOPBIX BbIShIBaeT reHepauyio TypeError. (B HEKOTOPHIX peanmusaluAx Takue
HeCTaHAAPTHbIE CBOMCTBA ONpPENENAIOTCA B HECTPOTMX QYHKLMAX.)

5.7. O6bsiBNeHus

Kniouessie cnoBa const, let, var, function, class, import u export ¢op-
ManbHO He ABNAIOTCA OllepaTOpaMy, HO OHM BO MHOTOM IOXOXKM Ha OIepaTopsl, U B
KHUre OHM HepOPMA/IbHO OTHOCATCA K OlEepaTopaM, I03TOMY yKasaHHbI€ K/IIOU€BBIE
CnoBa 3aCy>XKMBAIOT YIIOMMHAaHUA B HaCTOsILIEN I/IaBe.

Takue xnioueBble cnoBa 607ee TOYHO HA3bIBATb 06BABNEHUAMU, A HE OTIEPATOPAMH,
B Havane 3Toit I71aBbI TOBOPU/IOCH O TOM, YTO ONEPATOPHI IPU3BAHBI “3aCTaBUTh, YTOOB!
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4TO-TO npousouio”. O6bABNIeHUsA NpefHa3HaYeHb! 1A ONpeAeNeHNs HOBBIX 3HaYeHMi
M Ha3HaYeHMA UM MMEH, KOTOpble MOXKHO MCIIONIb30BaTh /I CCHIIKM HA HOBbIE 3HAYEHUA.
Camu 1o ce6e OHM He 0CO60 MHOTO A€MAI0T, YTOObI YTO-TO MPOU3OLIIO, HO 33 CYET mpe-
JOCTaB/IEHUsA MMeEH JUIA 3HaYeHMit 060CHOBAHHO OMPENENAIOT CMBIC/ OCTAa/IbHbIX OMepa-
TOpPOB B IIpOrpaMMe.

Koraa nporpamMma 3anmyckaeTcs, CylieCTBYIOT BbIpaXK€HMA MPOrpaMMbl, KOTOpbIe
BBIYMC/IAIOTCSA, Y ONEPATOPhl MPOrPaMMBbl, KOTOpbIe BbINOMHAKTCA. O6bsABIEHUA B
nporpaMme He “BBINONHAIOTCA  TEM e COCO6OM: B3aMeH OHM ONpEeNeNoT CTPYK-
TYPYy camoif nporpaMmbi. [py60 roBops, Bbl MOXeTe CYMTAaTh OODBABNEHMA YaCThIO
nporpaMMbl, KOTOpas o6pabaThiBaeTCA 10 TOro, KaK KOJi Ha4MHaeT BHIIIONHEHMe.

OG6bsaBnenus JavaScript NpMMEHSIOTCA AJA ONpefeNeHNsa KOHCTAHT, NIepEMEHHBIX,
$YHKUMIT ¥ KIACCOB, a TaKXe JIi UMNOPTUPOBAHUA U SKCIIOPTUPOBAHMUSA 3HAYEHMIA
MeXAy MonynsiMu. B mocnepyiommx noapasaenax nMpUBOAATCA MpUMePbI 0ObABIEHMIA
nofo6Horo popa. Bce onu 6onee fieTaTbHO paccMaTpPUBAIOTCA B APYTMX MeCTaX KHUTU.

5.7.1. const, let u var

O6pbaBnenus const, let u var packpbiBaiuch B paspene 3.10. B ES6 u 6onee
NO3MHMX BEpPCUAX const o6bAB/NAET KOHCTAHTHI, a let — nepemeHHbie. JIo BbIXoAa
ES6 knioueBoe CIOBO vVar ObIIO €AUHCTBEHHBIM CNOCOOOM OGBAB/IEHUA NEPEMEH-
HbIX, a [UIs1 OOBAB/IEHMA KOHCTAHT BOOOIe HUYero He mpepnaranoce. IlepeMeHHbie,
06bsiBNIeHHBIE C TIOMOILBIO Var, MMeNnu o6N1acTb BUAMMOCTM B NpefieNiax cofiepKalieit
byHKuMHK, a He copepialiero 610ka. 9To MO0 6bHITH MCTOYHMKOM OLIMOOK U B COB-
peMeHHOM s3bIKe JavaScript feiiCTBUTE/IbHO HET HUKAKUX MPUYMH MCIONb30BATh Var
BMecTO let. )

const TAU = 2*Math.PI;
let radius = 3;
var circumference = TAU * radius;

5.7.2. function

O6basnenne function npuMeHsaeTcs A onpeneneHns GpyHKImiA, KOTOpbie ON-
pPo6HO paccmaTtpuBalorca B rnase 8. (KimoyeBoe cnoso function Takxke BCTpeya-
noch B paspiene 4.3, Tie OHO MICIONb30BANOCh KAaK YaCTb BbIPaXKeHUs ONpefeNneHns
bynkuum, a He ob6baBnenns Pynkunnu.) O6basnenue GyHKUMM BBITIAAUT CleAyo-
uuM o6pasom:

function area(radius) {

return Math.PI * radius * radius;

}

O6mbasnenue GyHKuMM cospaeT 06beKT GYHKIMM M MPUCBANBAET €r0 YKa3aHHO-
My uMeHM — area B NpuBefleHHOM npumMepe. C npyMeHEHUEM TaKOTO MMEHM MBI
MOXeM CCBUIATbCA Ha QYHKIVIO M BHINOMHATD KOJ BHYTPY Hee U3 JPYTUX MECT Npo-
rpammsl. O6bsaBnenusa GyHKLMIA B M060M 6110Kke kopa JavaScript o6pabarsiBaloTcs oo
BBIMONTHEHMA ITOTO KOJa, a MMeHa PyHKUMII IPUBA3BIBAIOTCA K 06bekTaM QyHKLMi1
No BceMy 6710Ky. Mbl rOBOpMM, YTO O6bABNEHNA GYyHKIMI “MOXHUMAIOTCA ;, T.K. OHU
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6ynToO 6bl TIEPEMEILAIOTCA B BEPXHIOIO 4acTh 06/1acT¥ BUAUMOCTH, BHYTPU KOTOPOI1
onpefenensl. B pesynbrate Kof, rae GyHKUMA BBI3BIBAETCA, MOXKET PACMONaraTbcs B
nporpamMme paHblile KOa, 06bABNAIIEr0 QYHKIIHMIO. .

B paspene 12.3 onmcaH oco6blit BuA byHKuMit — 2enepamopul. O6bABNIEHUA Te-
HEpaTOpOB MCIONB3YIOT KIII04eBOE CI0BO function, HO 32 HUM C/EAyeT 3BE3OUKa.
B paspene 13.3 06Cy>KAal0TCA aCMHXPOHHbIE dyHKLMY, KOTOpBIE TOXE OOBABIAIOTCA
¢ IpUMeHeHNMeM KI04eBoro coa function, HO ero mpeaBapseT KIoYeBoe CIOBO

async.

5.7.3. class

B ES6 1 nocneayoLmx Bepcuax o6bABNIeHNe Class CO3fjaeT HOBbIN K/IaCcC M HasHa-
yaeT eMy MMsi, TIOCPEAICTBOM KOTOPOTO Ha K/IaCC MOXHO ccbinarbes. Knaccot nogpo6uo
paccMatpuBaioTca B aBe 9. O6bsAB/NeHMe POCTOTO KaCCa MOXET BBIMIANETb Tak:

class Circle {
constructor (radius) { this.r = radius; }
area() { return Math.PI * this.r * this.r; }
circumference() { return 2 * Math.PI * this.r; }

}

B otinumne ot GyHKUMt O6DBABIEHMA KNACCOB He MOAHMMAIOTCA, MO3TOMY O6Bb-
ABJIEHHBI TAKUM CIIOCO60M KJ/IacC HeNMb3sA MCIONb3OBaTh B KOZIE, HAXOAALIEMCSA [0
o6bABNEHNA.

5.7.4. import u export

O6paBnenus import u export NpUMEHAIOTCA BMeCTe, YTOObI CAenaTh 3HaYeHNn,
omnpepieneHHble B ORHOM MOAyne Kopa JavaScript, JOCTYNHBIMM B APYTOM MOAYJe.
Monyne npepcraBnseT coboit ¢aitn kopa JavaScript, KOTOpbIit MMeeT CO6CTBEHHOE
rno6anbHOe MPOCTPAHCTBO MMEH, MTOMHOCTHIO HE3aBMCHMOE OT BCEX OCTAaNIbHBIX MO-
ayneit. 3HayeHue (Takoe Kak yHKLMA MM K/Iacc), ONpefeNeHHOe B OHOM MOAYJIE,
MOXXHO MCIIONIb30BAaTh B PYrOM MOJY/IE, TONbKO €C/IM ONpeAensiomuii MORY/Ib K-
CHOPTUPYET €ro ¢ MOMOLIbI0 eXport, a MOTpebNAIOWMII MOKY/Ib UMIIOPTUPYET €TO0
nocpeacTsom import. Moaynu o6cyxpaatorcs B rnase 10, a import u export — B
pasgene 10.3.

AupexTuBB import MpMMeHsIOTCA A/ MMIOPTUPOBAaHUA ORHOTO M 6onee 3Ha-
YeHMit U3 apyroro ¢aitna kofa JavaScript ¥ Ha3HauYeHUS MM MMEH BHYTPM TEKYLLIEro
monyns. IMpekTUBB import NpMHMMAKOT HECKOMBKO pas3HbiX ¢popM. Hinke mokasa-
HBI IPMMepbI:

import Circle from ' ./geometry/circle.js';
import { PI, TAU } from './geometry/constants.js’';
import { magnitude as hypotenuse } from './vectors/utils.js';

3HaueHua BHYTpM MOAys JavaScript ABNAIOTCA 3aKPHITHIMU ¥ HE MOTYT MMIIOP-
TUPOBATbCA B IPYTME MOAYNM, €CNIM OHY ABHO He SKCMOPTMPOBaHBL. DTO JeNaeT AM-
PEeKTMBa export: OHa ykasbiBaeT, YTO OAHO MaM GO/blLiee KONMYECTBO 3HAYEHMIH,
OIpefle/IEeHHBIX B TEKYLLEM MOAYJIE, 9KCIIOPTUPYIOTCA U NOTOMY GYAYT HOCTYTIHBI /IS
MMIIOPTUMPOBaHNUA APYTUMI MORYIAMMA.
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JupekTHBa export umeer Gonblue BApMAHTOB, YeM AMpeKTMBa import. Bor

ofuH U3 HUX:

// geometry/constants.js
const PI = Math.PI;
const TAU = 2 * PI;
export { PI, TAU };

KioueBoe CIIOBO eXport MHOrAa UCMONb3yeTcs KaK MOAMOUKATOpP B APYTOM 00B-
ABJIEHNM, JIaBas B pe3y/bTaTe COCTABHOE 06bAB/NEHME, KOTOPOE ONpefieNIAeT KOHCTaH-
1y, NepEMEHHYI0, PYHKIMIO MM K/acc ¥ OiHOBPeMEHHO IKCIIOpTHUpYeT ero. M korpa
MOfiylIb S3KCTIOPTUPYET TONBKO OFHO 3HAYEHMeE, TO 3TO AENMAETCA C MIOMOLIBIO CHELH-
anpHOM QopMBI export default:

export const TAU = 2 * Math.PI;

export function magnitude(x,y) { return Math.sqrt(x*x + y*y); }
export default class Circle { /* onpegpesneHue kjacca OnymeHo */ }

5.8. Pesiome no oneparopam JavaScript

B rnaBe 6b1u mpefCcTaB/IeHbl ONMEpPaTOphl A3bIKa JavaScript, cBOAKa MO KOTOPHIM

npuBefieHa B Tabn. 5.1.

Tabnuua 5.1. CuHTakcuc onepatopos JavaScript

Onepatop MNpeanasHavenue

break BLIXOAUT U3 CAMOTO BHYTPEHHEro LMKNa WM switch NGO U3 UMEHOBAHHOMO
BK/IOAIOWEr0 oneparopa

case NomeyaeT onepaTop BHYTPU switch

class O6usBnsieT knacc

const OGbABNSET ¥ MHALMANUINPYET OAHY AU Gonbiliee KOAUHECTBO KOHCTAaHT

continue HauuHaet cneayioulylo UTepaumio camMmoro BHYTPEHHEro uukna unm
MMEHOBAHHOTO LKna

debugger Touka 0CTaHoBa OTNAANMKa

default NomeyaeT onepatop N0 YMOAYAHWIO BHYTPH switch

do/while AnbTepHatMBa uukny while

export O6uaBnseT 3Ha4eHus, KOTOpbIe MOTYT ObiTb MMNOPTUPOBAHYI APYTUMA MOAYNAMM

for Nerkuit B NPUMEHEHMN LIMKN

for/await ACHHXPOHHO NPOXOAUT NO 3HAYEHUAIM ACUHXPOHHOrO MTeparopa

for/in MNepeuncnsieT nMena cBoiACcTB 06bexTa

for/of Mepeyucnser 3HaueHns utepupyemMoro o6bexTa, Takoro kax Maccus

function O6bsBnseT dyHkuuIo

if/else BuinonHseT opuH uAM APYroil onepaTtop 8 3aBUCHMOCTH OT YCNOBMS

import O6uaBnser umeHa ana 3HaueHUit, 06LABNEHHBIX B APYrUX MOAYASX
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OxoHyanme Tabn. 5.1

Onepartop Mpeanasnavenune

merka Ha3nauaer oneparopy UMA ANf UCNONb30BaHUA C break U continue

let O6LABASET U MHULMANN3NPYET OAHY MK Gonbliee KONMYECTBO NEPEMEHHbIX
¢ 6nouHOM 06NAacTLI0 BUAMMOCTH (HOBLIK CUHTAKCHC)

return Bo3spauyaer 3Hauenne U3 GyHKuuM

switch Peanuayer passerafieHue N0 MHOXECTBY METOK case wiu default:

throw FeHepupyer uckniouenue

try/catch/finally  (Q6pa6ateiBaeT MCKIIONEHHA W 06ECNEUNBAET KOA, OHUCTKN

"use strict" TpuMeHsieT orpaHUieHUs CTPOrOro pexuMa K CUEHapuio unu yHKuH

var 06baBAsET U MHALMANM3UPYET OAHY WK Gonbliee KONMYECTBO NEpeMeHHbIX
(crapuii cuHTakeuc)

while ba308an KOHCTPYKUHUA LUMKna

with Pacwmpser uenoyky obnacreit BUAMMOCTH (HE PEKOMEHAYETCS K HCTIONb30BAHHUI0

¥ 3anpeleH B CTPOroM pexume)

yield lNpepocrasnset 3HayeHue, nognexalee wrepaunuy; NPUMEHSIETCR TONLKO
B reHepaTopHbiX GYHKUMAX
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rmABA 6

O6DbeKTbl

O6bexThl ABNAIOTCA Hanbonee GyHAaMEeHTaIbHbIM TUIIOM AaHHBIX JavaScript 1 BbI
y’Ke BUAE/IM MX MHOTO Pas B MPEALIECTBYIOIMX [1aBaxX. [IockonbKy 06beKTbl HacTONMD-
KO CYLIECTBEHHBI /I A3bIKa JavaScript, BaXKHO MOHMMATb MX PabOTy B MembyaiuIMX
fieTaNsAX, KOTOpble ¥ PAaCKPbIBAIOTCA B 9TOM I7IaBe. [1aBa HauMHaeTcsa ¢ popmanbHOro
0630pa 06BEKTOB, MOC/IE YETO MPEAIAraloTCA NMPAKTUYECKUe pasfienbl, NOCBAIIEHHbIE
CO3/JaHMI0 OOBEKTOB ¥ 3aNpalIMBaHMIO, YCTAHOBKE, YAA/IEHUIO, IPOBEPKE M Mepednc-
NIEHUIO MX CBOWMCTB. 3a pasfieiaMyi, OpPMEHTMPOBAaHHbIMM Ha CBOIICTBA, CIEAYIOT pas-
Hensl, Tae OOBACHAETCA, KaK PacUIMPATD, CEPUANIMSUPOBATh U ONMpENENATh BaXKHbIe
MeTofb! B 06bekTax. [MaBa 3aBeplIaeTcsAs KPYNHBIM PasfieioM O HOBOM CHMHTaKCHCe
06BEeKTHBIX TIUTEPANIOB, BBEAeHHOM B ES6 1 60/1ee COBpeMEHHBIX BEPCUAX A3BIKA.

6.1. BBepeHue B 00beKTbI

O6BEKT — ITO COCTAaBHOE 3HaU€HMe: OH arpermpyeT MHOXXECTBO 3HadyeHmi1 (ane-
MeHTapHble 3HAYEHUA WM ApYyrue O6GbEKTHI) M MO3BONAET XPAHUTb M M3BJIEKaTb
BHYTpeHHMe 3HauYeHMs no uMeHN. O6beKT nmpeacTaBiAeT co60it HEYNOPAROYEHHYIO
KO/TEKLMIO C80ticma, KaXKAoe U3 KOTOPBIX MMeeT MMA M 3HadyeHMe. VIMeHa CBOMCTB
OOBIYHO AB/IAIOTCA CTPOKaMM (XOTH, KaK OyfieT mokasaHo B noapaspene 6.10.3, uMeHa
CBOJCTB MOTYT TaKXe ObITb 3HaYeHMAMM Symbol), a HOTOMY MbI MO>Ke€M FOBODHUTD,
YTO 06'beKTHI OTOGPAXKAIOT CTPOKM Ha 3HaueHus. Takoe conocraBneHne CTPOK CO 3Ha-
YEHUAMM Ha3bIBAETCA MI0-Pa3HOMY: BO3MOXHO, BHI yKe 3HAKOMBI C (pyH/IaMeHTaIbHOM
CTPYKTYpOit AaHHBIX 10 MMeHM “Xelr’, “Xem-Tabnuua’, “croBapb” MM “accounaTus-
Hblt MaccuB”. OfHAKO 06beKT — HeuTo Go/blliee, YeM MPOCTOE OTOOpaXkeHMe CTPOK
Ha 3HavyeHms. [ToMuMo nopfep>kku cob6cTBeHHOro Habopa cBOMCTB 00bekT JavaScript
TakKe HaclefAyeT CBOMCTBA ellle OAHOrO O6'bEKTa, U3BECTHOIO KaK €ro “npOTOTMIT .
Meroper 06bexTa 06BIYHO NpeACTaBAAIT co60i HacleayeMble CBOJMCTBA, M TaKoe
“HacneoBanue MIPOTOTUIIOB” CUMTAETCA KIIOUEBOII BO3MOXKHOCTbIO JavaScript.

O6bekTsl JavaScript ABNAIOTCA AMHAMMYECKUMM, T.K. CBOMCTBA OGBIYHO MOXXHO
ROGaBIATb M YAANATb, HO OHM MOTYT MCHONDb30BATbCA /I SMYIALMYU CTATUYECKUX
O6’beKTOB M “CTPYKTYp” M3 CTaTMYECKM TUMU3MPOBAHHBIX ASBIKOB. VIX TakKe MOXHO
NpuUMeHATD (3a CueT UTHOPUMPOBAHUA YACTH, KACAIOLLEIACS 3HAYEHNI1, B OTOOpakeHUM
CTPOK Ha 3HauY€HUs) AN MpeAcTaBleHnsa HaGopOB CTPOK.
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B JavaScript no6oe 3HaueHMe, OTAMYAKONLEECA OT CTPOKM, YMCNA, 3HAUYEHMs
symbol, true, false, null umm undefined, asasercs 06bexToM. VI XOTA CTPOKy,
yycna u 6yneBcKue 3HaYEHNA He OTHOCATCA K 00beKTaM, OHM MOTYT BeCTH cebs Kak
Heyu3MeHsieMble OGBEKTBI.

BcnoMuuTe U3 pasgena 3.8, 4To 06beKTh M3MeHAEMBl M 06pabaThIBalOTCA Mo
CCBIIKE, a He 10 3HaueHuIo. Ecnu nepeMeHHas X cchbl/IaeTCA Ha 0OBEKT M BBITOTHUIICS
Kox let y = X;, TOTla IepeMEHHasA Y COXPaHUT CCBIIKY Ha TOT XK€ CaMbli O6BEKT, Ho
He ero xonuio. J/llo6bie M3MeHeHMs, BHECEHHBIE B OGBEKT Yepes MepeMeHHyIo Y, GyayT
TaK)Xe BUAHbI 4epe3 MEPEMEHHYIO X.

K Hanbornee pacnpocTpaHEHHBIM JIeICTBUAM, BBIITOTHAEMbIM C 00 BEKTaMM, OTHO-
CATCA UX CO3[laHNe UM YCTAaHOBKa, 3ampalluBaHue, yfaJeHue, IpoBepKa M Iepevncie-
HMe CBONCTB 00bekToB. Takne QpyHAaMeHTa/IbHbIE OMepanuy GYAYT ONMUCAHBI B NPeA-
cToAIMX pasfienax rasbl. ITocne Hux 6yayT paccMaTpuBaThcs 60/ee CIIOXKHBIE TEMBI.

Csoticmeo nMeeT UMA U 3HadYeHue. VIMeHeM CBOMCTBa MOXeT ObITh M06ast CTPOKa,
BKJIIOYas MYCTYI0 CTPOKY (miy nmo6oe 3HayeHMe Symbol), HO HMKAKOM OOBEKT He
MOJKeT MMETb [iBa CBOVICTBA C ONHUM M TeM ke MMeHeM. 3HaueHNeM CBOJMCTBAa MOXKET
6biTh M060e 3HaYeHue JavaScript 160 PyHKUMA NONyYeHUS MM YCTAaHOBKM (Mau
06e). PyHKuMM MONyYeHUA U YCTAHOBKYM OOCY>KAAIOTCA B nofpasgene 6.10.6.

BpeMenamu Ba>KHO MMETb BO3MOXXHOCTb IPOBOAUTD pasiuyue MeXAYy CBOICTBA-
MM, OnpefieNiAeMbIMI HANPAMYIO OOBEKTOM, ¥ CBOMCTBAaMM, KOTOPbie YHAC/E[OBAHbI
or o6pexTa nporoTuna. CpoiicTBa, KOTOpbIe He ObIIM YHAC/IERKOBaHbI, B JavaScript Ha-
3BIBAIOTCSA COOCMBeHHbIMU c80ticmeamu.

B pomonHenme x MMeHM M 3HAYEHMIO KaXKJ0€ CBOMCTBO MMeeT Tpu aTpmbyTta
CBOJCTBA:

e aTpubyT writable (momyckaeT 3anmmchb) yKasbIBaeT, MOXKHO /1M YCTaHaB/IMBATh
3HaYeHMe CBOMCTBA;

e atpubyT enumerable (HomyckaeT mepeuyucieHue) yKas3blBaeT, BO3BpaLIaeTCs
I MMA CBOMCTBa B MKine for/in;

e arpubyr configurable (momyckaeT KOHPUIypMpOBaHME) YKasbIBaeT, MOXKHO
X YAAATD CBOVICTBO M M3MEHATD €ro aTpuéyThI.

MHorue BcTpoeHHBIE 06'beKTHI JavaScript MMEIOT CBOCTBA, KOTOpbIE AOMYCKAIOT
TO/IKO YTE€HUE, HE Pa3peIlaloT MepeYncieHne Mau He MOAEeP>KUBAIOT KOHPUTypupo-
BaHue. TeM He MeHee, IO YMONMYaHMIO BCe CBOICTBA CO3AaBa€MbIX BaMM O6BEKTOB J10-
IYCKAIOT 3aMucCh, epeyncnenue u Kondpurypuposanue. B paspnene 14.1 06psacHA0OTCA
METOARMKM, MO3BONAIIIME YKA3bIBaTh HECTAHAAPTHBIE 3HaY€HUA aTPpUOYTOB CBOVICTB
Ans Bammx o6bEKTOB.

6.2. Co3pgaHue ob6beKTOB

O6BbeKTbI MOXKHO CO3/aBaTh C MOMOLIBI0 OGBEKTHBIX JINTEPANIOB, KJIIOYEBOTrO €0~
Ba new u ¢pyHkummu Object.create (). Bece IpueMbl pacCMaTpUBAaKOTCA B OCNERY-
OLKX NnoApasaenax.
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6.2.1. O6beKkTHbIe nuTEpans!

CaMblit nerkuit cnoco6 cospanma o6bekTa NMpeAyCMaTPMBAET BKIIOYEHME B KO
JavaScript obbexTHOrO MUTepana. B cBoeit npocreitiueit popme 06vexmuubiil numepan
npeACTaBIAET co60it paspeneHHblii 3aNATBIMM CIIMCOK NAap MMA : 3BHAYEHUE, 3aK/0-
yeHHBII B QurypHoie cko6ku. VIma cBoiicTBa — 3TO mMaeHTHdUKATOp JavaScript uan
cTpoxa (momycKaeTcst u MycTas CTpoKa). 3HaueHue CBOWCTBAa — 3TO NM060e Bhipase-
aue JavaScript; 3HaueHMe BbIpa)keHUA (OHO MOXKET GBITh 3/IEeMEHTaPHBIM MU O6BEKT-
HBIM 3Ha4Y€HMEM) CTaHOBUTCA 3HaYeHMeM CBOICTBa. Huke npuBesieHb npuMepsr:

let empty = {}; // OBBeKT 6e3 CBOMCTB.
let point = { x: 0, y: 0 }; // IIBa UMCNOBEIX CBOMCTEBA.
let p2 = { Xx: point.x, y: point.y+1l }; // Boyee CJIOXHHE 3HAYSHMS.
let book = {
"main title": "JavaScript", // ViMeHa 3TUX CBOMCTB BKIIOYAKT
// npoGemntl n neducH,
"sub-title": "The Definitive Guide", // a noroMmy OIS HMUX UCONL-
// 3ylOTCA CTPOKOBHE JIMTEPAJIH.

for: "all audiences", // for - 3ape3epBUPOBAHHOE CJOBO,
// HO 6e3 KaBhMEeK.
author: { // BHaueHueMm cpoiicTBa this gBnsercs
firstname: "David", // caMm OBBEeKT. :

surname: "Flanagan"

}i

3a mocnefHMM CBOVICTBOM B OOBEKTHOM JIMTepase paspelleHO NMOMeIaTh XBOC-
TOBYIO 3anATyo. HekoTophle cTUAM NMpOrpaMMMpOBaHUSA MOOLIPAIOT NMPUMEHEHME
XBOCTOBBIX 3aIIATHIX, TAK YTO BBl C MEHbIIIE/ BEPOATHOCTBIO MOMYyYNTE CMHTAKCHUYEC-
Kylo omn6Ky npu no6aBieHN HOBOTO CBOMCTBA B KOHeL, 06bEKTHOrO /MMTepana Kor-
Ra-aubyzb B 6ypymieM.

O6bexTHBI MUTepan — 3TO BBIPAXKEHME, KOTOPOE CO3AAET M MHULMATUSUPYET
HOBBIV OTAE/MbHBIN 06bEKT KaXKAblii pa3, KOIla OHO BBIYMC/AETCA. 3HaYeHMe KaXKIOro
CBOMCTBA BBIYMC/IAETCA NPY KaXXAOM BBIYMUCIIEHMM MUTepana. Takum o6pa3oM, equHC-
TBEHHBI/ OO'BEKTHBIN /IMTEPANl MOXKET CO3/laBaTh MHOTO HOBBIX O6BEKTOB, €Cl OH
HAaXOUTCA BHYTPYM Te/la UUKIA AU B PyHKIMM, KOTOpass BBISHIBAETCA HEOQHOKpAT-
HO, 1 3HaYeHNA CBOMCTB CO3JlaBaeMbIX OO'bEKTOB MOTYT OT/IMYATbCA APYT OT ApYyTa.

B noxasaHHBIX 3fecb O6'bEKTHBIX TUTEPaaX MCIIONb3YeTCA NMPOCTOH CUHTAKCUC,
KOTOpbIif GbI/I 3aKOHHBIM, HAYMHAs C CaMbIX PaHHMX Bepcmit JavaScript. B nocneaHnx
BePCUAX A3BIKA MOABUIOCH HECKONIBKO HOBBIX BO3SMOYXKHOCTEN, KaCaloLMXCA 0ODEKT-
HBIX INTEpanOB, KOTOpPbIE PaCKPbIBAIOTCA B pasperne 6.10.

6.2.2. CospaHune 061beKTOB ¢ MOMOLLBIO OMepaLun new

Onepanms new cospaet M MHULMANU3UPYET HOBBI 06BEKT. 3a KITIOYEBBIM CTIOBOM
New nomxeH cnepoBatb Bb30B yHKumu. [Ipumensemas nofo6HbIM cioco6oM QyH-
KUMA HasbiBaeTCA KOHCMPYyKmopom M NMpefHasHaveHa IS MHULMAAU3aUuu BHOBD
CospanHOro o6mekra. B JavaScript mpegycMoTpeHbl KOHCTPYKTOPBI /il BCTPOEHHBIX
TUIIOB, HanpuMep:
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let o = new Object(); // Cozpmaer nycToit o6LeKT: TO %€, 4uTO U {}
let a = new Array(); // CospaeT nycToi MacCusB: TO Xe, 4uTO M []
let d = new Date(); // Cozpaer ofbekT Date, nperncTaBiAOUMl TEKymee Bpems
let r = new Map(); // CospaeTr ofvexT Map mis oTOOpaxeHMs KJIOY/3HadYeHMe

B nomonHeHMe K TAKMM BCTPOEHHBIM KOHCTPYKTOpaM OOLIENPUHATO ONpPERENATH
co6cTBeHHbIE QYHKUMM KOHCTPYKTOPOB /A MHMIMANIM3AUMM CO3AABaEMbIX HOBBIX
06bexToB. Mbl 06CcyauM 310 B riase 9.

6.2.3. MpoTtoTunbi

Y10651 MOXKHO OBIIO MIPUCTYNHUTD K MCC/IENOBAHUIO TPETbeil METORUKM CO3LaHMs
06DbeKTOB, HEOOXOAMMO yAenuTh BHMMaHUe nmporotunaM. IIouTu ¢ KaXXAsIM 06bek-
ToM JavaScript accounmpoBan BTOpoii 06bexT JavaScript, KOTOpbIit Ha3bIBaeTCsA npo-
momunom, ¥ TIepBblt 06 BEKT HacleAyeT CBOMCTBA OT NPOTOTUIIA.

Bce 06bexTbl, CO3faBaeMble OOBEKTHBIMM NMTEpaNaMM, MMEIOT TOT XK€ ca-
MbIii 06BEKT-MPOTOTUII, Ha KOTOPBIli MOXXHO CChI/IaTbCA B Kofae JavaScript kak Ha
Object.prototype. OG’bebex, co3fiaBaeMble C UCIMO/Nb30OBAHUEM K/IIOYEBOTO C/IOBA
new M BbI30Ba KOHCTPYKTOpa, MPUMEHAIOT B KayecTBe CBOMX NPOTOTUIIOB 3HaUYeHMe
cBoicTBa prototype ¢byHkuum koHcTpykTOpa. Takum 06pasoM, 06beKT, co3faH-
HBIJ TIOCpeAcTBOM new Object (), HacneayeT Object.prototype, Kak u 0ObexT,
CO3[aHHbIA C NMOMOILIBIO {}. AHa/JIOrMYHO OOBEKT, CO3MAHHBIN C MCNONb3OBaHNEM
new Array (), IpUMeHsAET B KayeCTBe NPOTOTUNA Array.prototype, a 06beKT, co-
3[jaHHBIN C MCNONb30BaHMEM new Date (), nomyyaer npororun Date.prototype.
B Havasne usyuenus JavaScript takas 0cOGeHHOCTb MOXKET COMBATD C TONKY. 3arOMHUTe:
NOYTH BCe OOBEKTbI MMEIOT nPOMOMun, HO TONbKO OTHOCUTENBHO HeGOMbIIOE KOMM-
4eCTBO 06'bEKTOB PacHoNarajT CBOMCTBOM prototype. MIMeHHO 3T 06beKkTH CO
CBOIICTBaMM prototype onpenensioT npomomunst A BCEX OCTANbHBIX OOBEKTOB.

Object.prototype — opuH U3 pefKuX OOBEKTOB, He MMEIOINX IPOTOTHUIIOB:
OH He Hac/lefyeT HUKAKUX CBOMCTB. Jipyrue o6beKThi-NPOTOTUIB ABAAIOTCA HOp-
Ma/IbHBIMK 06bEKTaMM, KOTOpble MMEIOT IPOTOTHIL,

BONBIIMHCTBO BCTPOEHHBIX KOHCTPYKTOPOB (M GONBIUMHCTBO ONpefens-
€MBIX TONb30BaTeNeM KOHCTPYKTOPOB) MMEIOT NPOTOTHMII, YHAC/HEAOBaHHBIM
oT Object.prototype. Ckaxem, Date.prototype HacjlefyeT CBOMCTBa OT
Object.prototype, no3ToMy 06beKT Date, co3faHHBI NOCpeACcTBOM new Date (),
HacrenyeT cBOVCTBa oT Date.prototype u Object.prototype. Takas cBasaHHas
TNIOC/IEOBATENIHOCTb O6BEKTOB-IPOTOTUIIOB HAaSHIBAETCH YENOUKOLl NPOMomunos.

Pabora HacnenoBanmna CBOiICTB 06DBACHAETCA B nopapaspene 6.3.2. B riase 9 60-
7ee oAPO6HO 06CYXKAAETCA CBA3H MEXAY MPOTOTMIIAMM U KOHCTPYKTOPamu: B Heit
TIOKa3aHO, KaK ONPEAENATb HOBblE “KIAcCH” 00BEKTOB 3a cUeT Hanmucauusa GyHKIumn
KOHCTPYKTOpa M YCTAaHOBKM ee CBOIICTBA prototype B 06BEKT-IIPOTOTHH, KOTOPDIi
ROJKEH TIPUMEHATBCA “3K3eMnsapaMyu’, CO3AHHBIMM C NIOMOLIBIO 3TOTO KOHCTPYK-

Topa. B paspene 14.3 Mbl BbisicHuM, KakuM 06pasoM sanpaimsaTh (M faxe U3Me-
HATb) IPOTOTUIN OGBEKTA.
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6.2.4. Object.create()

Object.create() cosmaeT HOBbII O6BEKT, UCNIONB3ys1 B KAYE€CTBE erg npoToTH-
na IEepPBbIA apryMeHT:

let ol = Object.create({x: 1, y: 2});// ol Hacnenmyer cBoifiCTBa X 1 y,
ol.x + ol.y //=>3

Bel MmoxeTe nepenatp null, 4To6bI CO3HATb HOBbIN OGDbEKT, HE MMEIOUMIL Npo-
TOTHMIIA, HO B TAKOM C/TyYae BHOBb CO3/IaHHBII OGBEKT HUYETO He yHAC/NERYeT, faxe
6asoBbie MeToab Bpoae toString () (T.e. on He Gyner paboTaTh ¢ onepaumeit +):

let 02 = Object.create(null); // 02 He HaclemyeT HM CBOICTBA,
// HU MeTOmH

Ecnu BbI XOTHUTE CO3AaTh OOBIKHOBEHHBIN NMYCTOM 06DbeKT (MOROGHBIN 0O6DBEKTY,
BosBpaijaemMomy { } mam new Object () ), Torna nepepaiite Object . prototype:

let 03 = Object.create(Object.prototype); //03 nomoben {} wm new Object ()

BosmoxHOCTb cO3laHMA HOBOro 06'beKTa C IOMOLIBIO MPOM3BOIBHOTO NPOTOTHIIA
ABNAETCA MOUIHBIM MHCTPYMEHTOM, U Mbl 6yfieM npuMeHATh Object.create() B
HECKO/bKMX MecTax AaHHOV rnaBbl. (Object.create () Takke NpuMHMMaeT Heob6A3a-
Te/IbHBII BTOPOJf apryMeHT, KOTOPbIi1 ONMChIBAET CBOICTBAa HOBOro 06bekTa. Bropoit
apryMeHT OTHOCUTCSA K PaclUMPEHHBbIM CPEACTBAaM M PacKpbiBaeTcs B paspene 14.1.)

OpuH u3 cmyyaeB ucnonb3oBanus Object.create() — Korma Bbl XOTUTe 3a-
IMTUTBCA OT HeNpeHaMEePEeHHOM (HO He 3/I0YMBILIEHHO) MoaudMKaLyuyu o6beKTa
6ubnuoteunoit ¢pyHkumeit, Hai KOTOpPOJ BbI He UMeeTe KOHTponA. Bmecto nepena-
4n 06beKTa HanpAMYI0 QYHKLMM Bbl MOXKETE MepeaTb OOBbEKT, yHaC/IeAOBaHHbIA OT
Hero. Ecnn gynkuma umMraeT cBOCTBa 3TOro 06beKTa, TO OHa GyfieT BUAETb YHacCIIe-
AoBaHHbIe 3HaYeHnA. OJHAKO eCM OHa YCTaHaB/IMBAeT CBOJCTBA, TO 3anuch He OyzieT
BIMATb Ha NepBOHAYa/IbHbINA O6bEKT.

let o0 = { x: "He u3MeHsMNTE 3TO 3HaueHue" };
library.function(Object.create(0)); //3ammra oT CiyuyaiHoi Mommburaumm

Hna noHumanud, noyemy 3To paboraet, HeOOXOAMMO 3HATh, KAK CBOVMCTBA 3ampa-
IIMBAIOTCA M yCTaHaBAMBAaIOTCA B JavaScript. Mbl paccMOTpuM 06e TeMbl B Cefyio-
eM paspene.

6.3. 3anpawmBaHue n ycraHoBKa CBOWUCTB

YT1o6b1 mONyYnTH 3HAYEHME CBOMCTBA, NMPUMEHANTE TOYKY (.) MM KBajpaTHbIE
cko6ku ([]), onucannble B pasgene 4.4. B 1eBoit cTOpOHE OMKHO GBITH BHIpaX<e-
Hue, 3HaYeHMeM KOTOPOro sABisieTcA 06bekT. Ecnu ucnonb3yercs TOYKa, Toraa ¢ npa-
BOif CTOPOHBI JOMKEH HAXOAMTbCA MPOCTOI UAEHTU(PUKATOP, UMEHYIOLIMII CBOCTBO.
B cnyuae npumenenns kBagpaTHBIX CKOGOK 3HaueHMe BHYTPU CKOOOK AO/HKHO GBITH
BbIpaXKEHMEM, BbIYMCIIAEMBIM B CTPOKY, KOTOpasi COREPXKUT MM JKeNlaeMoro CBOMCTBaA:

let author = book.author; //Homyunrs cBoiicTBO "author" oGrexra book
let name = author.surname; //MonyunTh cBOMCTBO "surname" ofwekTa author
let title = book(["main title"]; // HosnyunTe cBOiCTBO "main title"

// obwekTa book
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Jins cospanns Habopa CBOMCTB MCHIONb3YiiTe TOYKY MM KBaJIpaTHbIE CKOOKH, Kak
Aenanoch Ipy 3aNpaliMBaHUM CBOVCTBA, HO B IEBOV CTOPOHE BBIPAXEHUs TPUCBAN-
BaHUA:

book.edition = 7; // CozpmaTb cBoiicTBo "edition" oBwekTa book
book["main title"] = "ECMAScript"; // U3MeHuTb cBoOiicTBO "main title"

Koraa npuMeHsAeTCA 3aNUCh ¢ KBaJipaTHbIMU CKOOKaMy, MBI FOBOPMM, YTO BbIpa-
JeHue BHYTPM KBaJIPaTHBIX CKOGOK JIOMKHO BBIYMCIATBCA B CTPOKY Mau, popmynu-
pys Golnee TOYHO, BbIpaXKeHME AODKHO BHIMUCIATBCA B CTPOKY M/IM 3HAYEHMeE, KOTO-
poe MOXeT GbiTh npeo6pasoBaHo B CTPOKy My sHadeHue Symbol (cM. moppaspen
6.10.3). Hanpumep, B r1aBe 7 Mbl YBU/IUM, YTO BHYTPM KBaJpaTHBIX CKOOOK IPUHATO
MCIONb3OBATh YMCHA.

6.3.1. OO6beKTbl KaK accouuaTMBHble MacCUBbI

Kak 06bsacHANOCH B peAbIAYyIeM pasfienie, ABa IIOKa3aHHBIX HMIKE BbIpa)KEHMs
JavaScript MeroT OHO M TO e 3HaYeHMe:

object.property

object ["property"]

IlepBblit CHHTaKCUC C TOYKOI M MAEHTM(PUKATOPOM IMOXO0XK Ha CUMHTAKCHUC, TPUMe-
HAEMbIii JUIA AOCTYNA K CTATUMECKOMY NONIO CTPYKTYphl man o6bekTa B C mau Java.
Bropoit cMHTaKCUC C KBaipaTHBIMM CKOOKaMM M CTPOKOJ BBIT/IAAMT KaK AOCTYN B
MacCUB, HO MHAEKCMPOBAHHBIN He MO YMCIaM, a MO0 CTpoKaM. Takoit BuA MaccuBa
M3BECTEH KaK accoyuamueHuili maccus (a Takxe xelll, oTo6paxkeHne MaM CIOBaphb).
OG6wbexTh JavaScript ABAAIOTCA aCCOLMATUBHBIMIM MacCCHMBAaMU, 1 B 3TOM pasfienie 06b-
SICHSAETCS, TI0YeMYy OHM BaXKHBI.

B C, C++, Java ¥ MOXOXMX CTPOrO TMNM3UPOBAHHBIX A3BIKAX OOBEKT MOXKET
MMeTb TONbKO PUKCMPOBaHHOE KONMYECTBO CBOMCTB, a MMEHa CBOWCTB JOJIKHbI
6bITh onpepnenensl 3apanee. ITockonbky JavaScript — c1a6o TMNM3MPOBaHHBIN A3bIK,
TaKoe MpaBWIO He NMPUMEHAETCA: NporpamMma croco6Ha co3aaBaTh Mo6oe Kommyec-
TBO CBOWCTB B M1060M o6bekTe. Tem He MeHee, IpU MCNONb30BaHMM ONepaLuy .
IUIA BOCTYMA K CBOMCTBY OO'beKTa MMsA CBOVCTBA BbIPaXKaeTCs Kak upeHTUdMKarop.
Unentudukaropsr B nporpamme JavaScript Jo/mKHb HabupaTbcsa GYKBaNbHO; OHYU HE
OTHOCATCSA K TUITaM JAHHBIX, a IOTOMY MMM He/b3s1 MAaHUITYIMPOBaTh B IIpOrpaMMe.

C apyroit cTopoHBl, Korfa Bbl obpaiijaeTech K CBOMCTBY 06BbEKTa C IIOMOLLBIO 32~
nucu B popme maccuBa [], MM CBOWCTBA BbIpaXkaeTcs B Buie CTpoku. CTPOKM AB-
NAOTCA TUIIOM [JaHHBIX JavaScript, Tak YTO MX MOXXHO CO3[JaBaThb ¥ MAHUNYIMPOBATD
MMM BO BpeMsi BbIMONHEHUA NporpaMmbl. Takum o6pa3oM, Hanpumep, CleRyOLMUA
Kop JavaScript 6yaeT AONyCTUMBIM:

let addr = "";

for(let i =0; i < 4; i++) {

addr += customer[‘address${i}"] + "\n";

}

Kop umTaeT M mpoM3BOAUT KOHKaTeHanuio cBoiicTB address0, addressl,
address2 u address3 o6bpekTa customer.
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TIpuBeIeHHBI KOPOTKMIt IPUMEP AEMOHCTPUPYET rMOKOCTb, KOTOPYIO obecrieun-
paeT NpMMeHeHMe 3anucu B popme MaccuBa ANA [OCTYNa K CBOMCTBaM 06bekTa co
CTpOKOBBIMY BbipaxkeHUsMU. Kop MOXHO 66110 61 MepenucaTh ¢ UCNONb30BaHMEM
TOYEYHO 3aIUCH, HO GbIBAIOT CUTYaLMM, KOTAA MIOAXOAUT TOAbKO 3amuch B Gpopme
maccuBa. IIpennonoxum, HanpuMep, YTO Bbl MMIIETE NPOTPaMMY, Ifie 3a/ieiiCTByeTe
ceTeBbI€ PECYPCHI /ISl pacyeTa TeKylleit CTOMMOCTM aKLuii No/b3oBarena Ha ¢ou-
poBoit 6upxe. Ilporpamma no3BossieT NONB3OBATENIO BBOAUTD Ha3BaHUeE KOMNIAHUM,
aKIMAMM KOTOPO# OH BMafieeT, M KOMMYECTBO aKLMii KaXAOi koMnaumu. Jina xpa-
HeHNA TaKoit MHOPMaLUM Bbl MOXKeTe NMPUMEHATb 06beKT no uMeHn portfolio.
O6DPEKT MMeeT 10 OMHOMY CBOJCTBY Ha aKIMM KaXK[oi KomnaHuu. VimeHeM cBoiic-
TBa OyfieT HasBaHMe KOMMAHMY, a 3HAYECHUEM CBOMCTBA — KOMUYECTBO aKUMil faH-
Hoit koMnauuu. TakuM o6pa3oMm, ec/iu Nonb30BaTeNb BIafieeT 50 aKIMAMM KOMIaHUM
IBM, Toraa cBoitcTBo portfolio. ibm umeer sHauenmue 50.

YacTbI0 3TON MPOrpaMMbl MOXeT ObITh GyHKLMA s fo6aBIeHUs HOBOrO MaKeTa
akumii B noptdenp LeHHbIX 6yMar:

function addstock (portfolio, stockname, shares) {
portfolio[stockname] = shares;

}

Tak Kaxk Monb30BaTeNb BBOAUT HA3BaHUA KOMIIAHMII MO BpeMs BBINONHEHNA, Y3-
HaTb 3apaHee MMeHa CBOJCTB He ypjacTcA. IIockonbky Bbl He 3HaeTe MMEHa CBOWCTB
Npy HaNMCAaHUM NPOTPaMMBbl, TO He MOXeTe MCIONb30BaTh ONEPALMIO . /I HOCTYNa
K cBoiicTBaM o6bekTa portfolio. OgHako Bl MOXeTe MPUMEHATb omepauuio [],
NOTOMY YTO [J/ifi MMEHOBaHMsA CBOJCTBA B Hell MCNO/Nb3YeTCA CTPOKOBOE 3HaYeHue
(koTOpoe mUHAMMYECKOE M MOXKET M3MEHATHCA BO BPEMs BBHINIO/IHEHMS), a HE MJIEH-
TduKaTOp (KOTOPBIA CTaTMYECKUI M JOMKEH OBITh XKECTKO 3aKOAMPOBAHHBIM B
nporpamme).

B rnaBe 5 6bin mpepctaBneH uuka for/in (u B pasgene 6.6 Mbl CHOBa K HeMy
BepHeMcs1). Molub 3Toro oneparopa JavaScript CTaHOBUTCA ACHOW, KOTJja MOAYMAaTh O
€ro PUMEHEHMM C ACCOLMATUBHBIMM MaccMBaMu. BOT Kak MOXKHO 6Gbuo 6Bl MCTIONb-
3oBatb UMK for/in npu nopcuerte obuieit croumocTy NOpTdensa LeHHbIX Gymar:

function computeValue (portfolio) {
let total = 0.0;
for (let stock in portfolio) { // s kaxmoro nakeTa akumi
// B noprdene ueHHHX OyMmar:
let shares = portfolio[stock]; // nosyunTb KOIMYECTBO aKLMIA
let price = getQuote(stock); // HaitTu KypC akumi
total += shares * price; // no6aBuTb CTOMMOCTbL aKeTa
// axumit k obmeit CTOMMOCTM
}
return total; // Bo3BpaTuTh OOyl CTOUMMOCTB

}

C o6pexramu JavaScript 06b1YHO B3aMMOAEACTBYIOT KaK C aCCOLMAaTUBHbIMM Mac-
CMBaMM M Ba)XXHO NMOHMMaTh 0cob6eHHOCTH paboTsl ¢ Humu. Tem He Menee, B ES6 u
TIOC/IEAYIOIIMX BepCUAX KIacc Map, paccMarpuBaemblit B noapaspene 11.1.2, yacro
OKaspiBaeTcs 6O/ee yayHbIM BAPMAHTOM, HEXXe/N CO3[jaHMe MPOCTOro 06beKTa.
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6.3.2. HacneposaHue

O6pexThi JavaScript MMeloT Ha6op “coO6CTBEHHBIX CBOMCTB” M BOGABOK Hacnexy-
10T Ha6Op CBOVCTB OT CBOMX OOBEKTOB-NPOTOTUIOB. UTO6HI pasobpaThca B Hacneno-
BaHMM, MBI IO/DKHBI 06CYAUTh KOCTYN K CBOMCTBaM 6onee nogpo6no. B npumepax,
IpUBOAMMBIX B 3TOM pasfiene, 6ynieT npuMeHATbCA GpyHKuMsA Object .create () mis
cospaHuA 06beKTOB ¢ yKasaHHBIMM npororunamu. OfHako B I7aBe 9 Mbl YBUAMM,
yTO KaX/blil pa3, KOr4a C MOMOLIbI0 NEW CO3/IAeTCA IK3eMIUIAP K/Iacca, Ha CaMOM
[ene CO3AaeTCA OOBEKT, KOTOPbIii HAacC/eNyeT CBOCTBA OT 06bEKTa-NPOTOTHUIIA.

TIpeAnonoXMM, YTO BbI 3alpalIMBaeTe CBOCTBO X B o6bekTe 0. Ecnu B 0 oTcyTCT-
ByeT cOGCTBEHHOE CBOMCTBO C TAKMM MMEHEM, TOIZia CBOWCTBO X 3aNpalMBAETCs B
o6pbekTe-niporotune o', Ecnu 06beKT-NPOTOTUH He MMeeT COBCTBEHHOTO CBOMCTBaA
[0 MMEHM X, HO CaM pacrnojaraeT MpOTOTUIIOM, TO 3aNPOC BBHINONHAETCS A NPO-
toruna ob6bekTa-npororuna. Ipouecc nmpofomxaercs A0 TeX NOp, MOKa CBOACTBO X
He GyneT HaiifieHo uau He o6HapyxuTca 06bekT ¢ npororunom null. Kak gomkHo
6bITb MOHATHO, aTpUGYT prototype o6beKTa CO3AAET LENOYKY MM CBA3HBIN CIM-
COK, OT KOTOPOTO HacNeRyIOTCA CBOMCTBA:

let o = {}; // o HacsenyeTr Merom o6bekTa oT Object.prototype
0.x=1; // un Tenepb MMeeT COGCTBEHHOE CBOMCTBO X.

let p = Object.create(o); //p Hacnemyer cBoitcTBa oT 0 u Object.prototype
p.y = 2; // ¥ yvMeeT COGCTBEHHOE CBOMCTBO Y.

let q = Object.create(p); // g Hacnenmyer cBoitcTBa OT p, O M...

q.z = 3; // ...Object.prototype u mMeeT COBCTBEHHOE CBOMCTBO Z.
let £ = g.toString(): // toString HacnemyeTcs oT Object.prototype
q.x + q.y // => 3; X U y HacJIenyioTcs OT O U P

Terepb NMpeANONOXMUM, YTO BBl NpUCBaMBaeTe 3HaYeHue CBOMCTBY X o6bexTa o.
Ecmu o yxe nmeer cob6cTBeHHOe (He yHAac/lIeJOBaHHOE) CBOMCTBO IO MMEHU X, TOTAA
MpUCBauBaHMe NIPOCTO M3MEHAET 3HaYeHMe 3TOro CyleCTBYIOLIEro cBoiicTa. B npo-
TUBHOM CJIyYae IpUCBaMBaHMe CO3iaeT B 06bekTe O HOBOE CBOICTBO MO MMEHM X.
Ecnu o6bekT 0 paHee yHac/lefj0Ba/ CBOICTBO X, TO YHAC/eJOBAHHOE CBOMCTBO CKpBI-
BaeTCA BHOBb CO3[IaHHBIM CBOMCTBOM C TE€M >K€ CaMbIM MMEHEM.

[IpucBamBanme CBOIICTBAa MPOCMATPUBAET LIENOYKY NPOTOTMIIOB JIMILIb /A OI-
penenenus, paspenieHo U npucBauBaHue. CKakeM, eCiu O Hac/lefyeT CBOMCTBO
0 MMEHM X, HOMYCKaloliee TOMbKO YTeHME, TOTAA IpMCBauBaHMe He paspelaeTrcs.
(JeTanu o TOM, KOT/Ia CBOMCTBO MOXKET yCTaHaBIMBATbCA, MITE B nofpaspene 6.3.3.)
Tem He MeHee, ecnu MpUCBanBaHMe paspelieHO, TO OHO BCerjia Co3faeT iy yCcTaHaB-
NMBaeT CBOMCTBO B MepBOHaYa/lIbHOM OGBEKTe M HMKOrAa He MOoAuPUUMpYeT 06beK-
ThI B LleNIOYKe NMPOTOTHNOB. TOT (aKT, YTO HacNefOBaHME AENCTBYET IpU 3ampallu-
BaHUMU CBOWCTB, HO He NP UX YCTAHOBKe, AB/AETCA K/IIOYEBO 0CO6EHHOCTDIO A3BIKA
JavaScript, T.x. noaBnsAeTCA BO3MOXHOCTD BBIOGOPOYHO mepeonpenenaTb yHac/AefOBaH-
Hble CBOMCTBA:

! Bcnomumre, uto nouty Bce 06beKTH pacnonaraloT NpOTOTUIIOM, HO GONbLIMHCTBO HEe MMeeT
CBOJICTBa 10 MMeHM prototype. HacnenoBanue JavaScript pa6oTaet, faxce ecnu Bbl He MO-
XeTe MOMYYUTb JOCTYN K 06beKTy-mpoToTMIy Hanpsamyio. Ho ecnyu BEl XOTUTe Y3HATh, KaK
3TO AeNnaTh, TOrAa oGparuTech B pasgen 14.3.
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let unitcircle = { r: 1 }; // OBBEeKT, OT KOTOPOTO Bymer
// menaTbCcs HaclemoBaHue

let ¢ = Object.create(unitcircle); // c Hacienyer CBOMCTBO I
c.x=1; c.y=1; // c onpemenser mBa COOCTBEHHHIX CBOMCTBa

c.r =2; // c nepeonpepenseTr CBOE YHACJeOOBAaHHOE CBOMCTBO
unitcircle.r // => 1: NpOTOTUII HE BATPOHYT

CyliecTByeT OfHO MCK/ITIOYEHUE U3 IIPaBU/IA O TOM, YTO NpUCBaMBaHME CBOMCTBA
b0 TepnUT Heyfmauy, MM60 co3NlaeT MM YCTAHABNIMBAET CBOICTBO B NEPBOHAYa/Ib-
HoM obbexTe. Eciu 0 HacnenmyeT cBOMCTBO X, M OHO ABNAETCA CBOMCTBOM CPENCTBa
AOCTYIa C METONOM YCTaHOBKM (CM. noapaspen 6.10.6), Torna BMECTO CO3LaHUA HO-
BOTO CBOJCTBA X B O BbI3bIBAa€TCsl JAHHDI METOX YCTaHOBKM. OAHAKO MMeiTe B BUZY,
YTO METOJ] YCTAHOBKM BbI3bIBA€TCA C O6EKTOM O, a He 0OBEKTOM-TIPOTOTUIIOM, KO-
TOpBIN ONpefenseT CBOMCTBO, IO3TOMY €C/IM METOJ, YCTAHOBKM ONpefender mobbie
CBOWCTBA, TO OHM IONMAJAIOT B O6BEKT O, CHOBA OCTaB/IAA LIENOYKY IIPOTOTUIIOB He-
3aTPOHYTOI.

6.3.3. OwKbKKM AocTyna K cBOMCTBaM

BoipakeHusi 4OCTyNa K CBOMCTBaM He BCErfa BO3BPAIAIOT WM YCTaHaBIMBAIOT
3HayeHue. B HacTosleM pasfiene 6yfeT MOKa3aHO, YTO MOXKET MOWTM He TaK Mpy 3a-
NpaliMBaHUM WM YCTAHOBKE CBOMCTBA. 3anpaluyuBaHue CBOMCTBA, KOTOpOe He Cy-
L{eCTBYeT, He CYMTaeTcA ommbKoi. Ecnu cBOMCTBO X He HaifieHO KaK CO6CTBeHHOE
WIN yHacle[JOBaHHOE CBOJMCTBO 0ObeKTa O, TO BBIYMCIIEHME BbIpaXKEHUA JOCTyNa K
CBOICTBY O.X AaeT 3HaueHMe undefined. Bcnomuure, yto Hau 06bekT book umeer
cBoiicTBO "sub-title", Ho He "subtitle™:

book.subtitle // => undefined: cBOMCTBO He CymeCTBYeT

Tem He MeHee, NONBbITKA 3alIpPAIUMBaHMUA CBOICTBAa 06 bEKTA, KOTOPBIN He CYLLECTBY-
eT, ABNsAeTcA owmnbKoi. 3HadeHnss null un undefined He MMEIOT CBOMCTB, ¥ 3aNpalIy-
BaHMe CBOICTB TaKMX 3HayeHuit 6ymeT ommbkoit. IIpogomxkumM npembIayLLMil NpuMep:

let len = book.subtitle.length; // !TypeError: undefined He mmeeT
// cmoiicTBa length

Boipaxkenus mocTyma K CBOMCTBaM TEpPNAT HeyHayy, eCM C JIEBOM CTOPOHBI oOlle-
paumm . HaxopuTca null mam undefined. Takum o6pa3oM, MpyU HaNMMCAHUM BbI-
paxenusa Bpope book.author.surname Hy>XHO COGMIOfaTb OCTOPOXXHOCTD, KOT-
7ia BbI He yBepeHbl B TOM, YTO book u book.author feicTBUTENbHO OMpene/leHbl.
3ammTUTBCA OT BOSHMKHOBEHMA MPO6/IEMBI TAKOTO POAa MOXHO ABYMsA CIIoco6amu:

// MHOTOCNOBHaA U ABHAsS METOIMKa
let surname = undefined;
if (book) ({
if (book.author) ({
} surname = book.author.surname;

}

// JlakoHMYHas M MIOMOMaTHMUECKas ajlbTepHaTMBA

// nna nosjydeHus surname smbo null mm undefined
surname = book && book.author && book.author.surname;
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Yro6bl MOHATH, IOYEMY TaKOe MAMOMATHYECKOE BbIpaxkeHUe MO3BONAET IPENo-
TBpPaTUTb TeHepaLMIo UCKIIOYeHuit TypeError, y Bac MOXeT BOSHUKHYTD Heobxo-
IMMOCTD ellie pa3 IIOYUTATh O TIOBEIEHNMM C KOPOTKMM 3aMbIKaHMEM OfepalMy && B
nogpaspene 4.10.1.

Kaxk 6b110 onucano B noppasgene 4.4.1, B ES2020 ropnep>xuBaeTcs YCIOBHbBIN A0-
CTYyN K CBOMCTBaM C IOMOILBIO ? ., YTO MO3BO/NAET NepPEnucaTh NpeAbIfyLiee BbIpa-
JKeHMe NPUCBaMBAHNUA CleRyIOUM o6pasom:

let surname = book?.author?.surname;

IMonmpiTKa YCTAHOBKM CBOMCTBaA AiA null uau undefined Takxe reHepupyer
TypeError. IIonsITkM yCTAaHOBKM CBOMCTB [/IA OCTa/IbHbIX 3HAYEHMI TOXE He BCer-
[ia OKa3bIBAIOTCA YCHELIHBIMMY: HEKOTOPbIE CBOMCTBA JIOMYCKAIOT TO/IBKO YTEHMUE U He
MOTyT GBITh YCTaHOBJ/IEHDI, 3 HEKOTOPbIE O6BEKTHI He paspelaloT fo6aB/eHne HOBBIX
csoiicTB. B ctporom pexxume (cM. noppaspen 5.6.3) uckmodenne TypeError reHepu-
pyeTcs BCAKMIA pas, KOTrfa MOMbITKA YCTAHOBKM CBOVICTBA TEPMUT Heyfady. 3a pamka-
MM CTPOTOTO PeXMMa TaKMe HeyAauy OOBIYHO MPOXOAAT MOMYa.

IIpaBuna, KOTOpHIE ONMpeNeNsAloT, KOrjja IpucBauBaHue CBOMCTBA MPOXOAUT ycC-
HeLIHO, a KOTria TEPIUT HeyAady, MHTYUTUBHO MOHATHBI, HO MX TPYAHO BHIPasUTb B
naKoHMYHoilt opme. ITonbITKa YCTaHOBKM CBOMCTBA P 06bEKTa O TEPIUT HEyAayy B
clenyoumx 06CcToATeNbCTBAX.

® O uMeeT cOOCTBEHHOE CBOICTBO P, AonyCcKawuiee TONbKO YTeHHE: yCTaHaB/IN-
BaTb CBOMCTBA TONbKO I/1A YT€HUS HeBO3MOXXHO.

¢ O MMeeT YHaC/1€AOBaHHOE CBOVICTBO P, AonyCKawliee TOIbKO YTeHMe: CKphIBaTb
YHac/siefoOBaHHOE CBOJMCTBO TOJIBKO I/ YTE€HUA CO6GCTBEHHBIM CBOCTBOM C Ta-
KM XK€ MME€HEM HEBO3MOXXHO.

® O He MMeeT COGCTBEHHOTO CBOJMCTBA P; O He HAaC/leAyeT CBOMCTBO P C METOLOM
yCTaHOBKM M aTpubyT extensible (cM. paspen 14.2) o6bekTa 0 paBeH false.
ITockonbKy p He CylIecCTBYeT B O M METOJ, YCTAHOBKYM OTCYTCTBYET, TO CBOICTBO
P AomkHo 6biTh Ho6aBneHo K 0. Ho ecnu 06beKT 0 He JOMyCKaeT pacIMpeHns,
TOr7Ia B HEM HeNb3sA ONpeNeNATh HOBble CBO/CTBA.

6.4. YopaneHne CBOUCTB

Onepanua delete (cm. moppasgen 4.13.4) ymanser coitcTBo u3 o6bekra. Ee
€IMHCTBEHHBIM ONEPaH/IOM NO/MKHO 6bITh BbIpa)kKeHMe MOCTYNA K CBOMCTBY. YAUBU-
TeNbHO, HO delete paboTaeT He CO 3HaYeHMEM CBOMCTBA, a C CAMUM CBOICTBOM:

delete book.author; // OBBekT book Tenepb He uMeeT CBoicTBa author
delete book["main title"]; // A Tenepb OH He uMeeT ¥ CBOMCTBa "main title"

Onepaunsa delete ypanser Tonbko cO6CTBEHHbIE CBOMCTBA, HO HE YHAC/IE[OBaH-
Hble. (ITO6BI ynanmuTh yHac/nefOBaHHOE CBOVICTBO, HYXKHO YHA/IATb ero u3 obbexra-
NIpOTOTHMNA, IAe OHO omnpefeneHo. Takoe AeilcTBME MOBAMAET Ha KaXKAbli 06bEKT,
YHac/IelOBaHHbIif OT 3TOr0 MPOTOTHIIA.)

Bripakenne delete BbiuMcnsAeTcs Kak true, eCiyu ygajieHue MPOLIIO YCHELIHO
unu 6b1710 6espesynbraTHBIM (Hanmofo6ue ynaneHus HeCyLECTBYIOLIETO CBOACTBA).
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KpoMe Toro, delete BHIYMC/ACTCA KaK true, KOrjla PUMEHAETCA (6eccMbicnenno) ¢
pHIPOKEHMEM, He ABNAOLINMCS BbIPOKEHNEM JOCTYNA K CBOWCTBY:

let o = {x: 1}; // o uMeeT COBCTBEHHOE CBOMCTBO X M HacjenyeT

// cBoitcTBO toString
delete o0.x // => true: cBOMCTBO X ymasnsercsa
delete o0.x // => true: HuYeEro He menaer

// (x He cymecTByerT), HO B JIOOOM Ciydae true
delete o.toString // => true: Huuero He mejyaeT

// (toString - He coBCTBEHHOE CBOMCTBO)
delete 1 // => true: GeCCMEICJIEHHO, HO B JIOOOM ciaydae true

Onepauus delete He yaanser CBOMCTBA, KOTOpbie UMeIOT aTpubyT configurable,
ycraHOBNeHHbI B false. HekoTopbie CBO/CTBAa BCTPOEHHBIX 06BEKTOB He mopfe-
PKMBAIOT KOHQUIYPUPOBaHNe, T.K. MPEACTABNAIT co6oi cBOCTBa rM06anbHOro
00'peKTa, CO3MAHHOTO OObABNIEHMAMMU NlepeMeHHbIX U GyHKUMIL. B cTporoMm pexume
[ONBITKA yAa/JeHUs CBOVMCTBA, He JKONYCKAWOLiero KOHPUrypupoBaHue, IpUBOAUT K
reHepauuu TypeError. B HecTporom pexxuMe delete B TaKOM cCliyd4ae MpPOCTO Bbi-
yucnaerca Kak false:

// B CTpOTOM pexmMe BCe NOKa3aHHHe HuKe yIaJieHMsI reHepupyoT TypeError,

// a He BO3Bpamawnr false
delete Object.prototype //=>false:CBOMCTBO He HONYyCKAaeT KOHOUTYpUPOBaHME

var x = 1; // O6bsaBNIEeHME TIIOBAJILHON NEePEMEHHOM

delete globalThis.x // => false: 3TO CBOMCTBO HeJb3s yNAIMTH
function £() {} ' // OBbaByieHne TyoBasibHOM QYHKLMM

delete globalThis.f // => false: 3TO CBOMCTBO TOXe HeJlb3s YOAJIMTh

Ilpn ypanenun KOHPUrypUpyeMbIX CBOVCTB I/106an1bHOr0 06beKTa B HECTPOroM
peXuMe BBl MOXXeTe ONMYCKaTh CChIIKY Ha Ino6anbHblit 06BEKT M yKa3blBaTh MOCe
onepanuyu delete uMs CBOMCTBA:

globalThis.x = 1; // CosmaTb KOHOUI'ypMpyeMoe CBOICTBO
// TnoGanbHOTO OObeKTa (HMKakuMx let wm var)
delete x // => true: 3TO CBOMCTBO MOXHO yIOaJIUTh

Onnako B cTporom pexxume onepauusa delete reHepupyer SyntaxError, ecnn
€e OnepaH/iOM OKa3bIBAETCA HEYTOYHEHHBIN UEHTU(DUKATOP BPOZie X, M BbI JO/DKHBI
obecreynTs ABHBIA AOCTYI K CBOWCTBY:

delete x; // SyntaxError B CTpPOT'OM pexmme
delete globalThis.x; // 3ro patoraet

6.5. NpoBepka cBonCTB

O6mbekTrl JavaScript MOXKHO paccMaTpMBaTh KaKk HaGoOpbI CBOMCTB M 3a4acTYIO
TIO/Ie3HO MMETb BO3MOXKHOCTb IIPOBEPATbH YIEHCTBO CBOMCTBAa B TakoM Habope —
C Le/IbI0 BBIACHEHMSA, MMeET M OOBEKT CBOMCTBO C 3a/JAHHBIM MMEHeM. DTO Aena-
€TCS C NOMOILbIO ONepanuy in, NOCpeACTBOM METOROB hasOwnProperty() u
PropertyIsEnumerable () uMau mpocTo MyTeM 3ampalliMBaHUA CBOJCTBa. Bo Bcex
NpUBeNEHHBIX 3/leCh NpyMepax B KauyeCTBe MMEH CBOMCTB MCIIONb3YIOTCA CTPOKHM, HO
OHM TaK>ke pabOTAIOT co 3HadyeHUsAMM Symbol (cM. nogpasgen 6.10.3).
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Onepaumi in oxupaeT ¢ neBO CTOpPOHBI UMA CBOWCTBa U C npaBoﬁ CTOpPOHBI
O06BEKT. OHa BO3Bpaujaer true, ecmu 06beKT MMeeT COGCTBEHHOE MU yHacnegoBaH-
HOe CBOWCTBO C YKa3aHHbIM MMEHEM:

leto={ x:11};

"x" in o // => true: o mMeeT COBCTBEHHOE CBOMCTBO "X"
"y" in o // => false: o He umeeT cpoiticTBa "y"
"toString" in o // => true: o Hacyenmyer cBOMCTBO toString

Meton The hasOwnProperty () o6bekTa npoBepsaeT, MUMeeT M HAHHBIA O6BEKT
co6cTBEHHOE CBOJICTBO C 3alaHHbIM MMeHeM. [/ yHacnefOBaHHbBIX CBOMICTB OH BO3-
ppaujaer false:

leto={x:11};

o.hasOwnProperty ("x") // => true: o mMeeT COBCTBEHHOE CBOICTBO X
o.hasOwnProperty ("y") // => false: 0 He mMeeT CBONICTBA Yy
o.hasOwnProperty ("toString") // => false: toString - yHacmemoBaHHOE

// CBOCTBO

Merop propertyIsEnumerable () yny4yumaer npoBepKy hasOwnProperty ().
OH Bo3BpalaeT true, TONbKO €CM MMEHOBAHHOE CBOMCTBO ABNAETCA COOCTBEHHBIM
u arpubyT enumerable umeeT sHaueHue true. OnpeneneHHbie BCTPOEHHbIE CBOIC-
TBa He NOAIEPXMUBAIOT nepeuncienne. CBoOiCTBa, CO3aHHbIE HOPMAIbHBIM KOIOM
JavaScript, mepeyncnuMsl Npy yCIOBMM, YTO Bbl He NPUMMEHSIM ONHY U3 METONVK,
MIOKa3aHHbIX B pasjene 14.1, 4To6bl caenaTh UX He MepeuYnCIMMbIMM.

leto={x:11};

o.propertyIsEnumerable ("x") // => true: o uMeeT COBCTBEHHOE

// NepeuncyiMmMoe CBOMCTBO X
o.propertyIsEnumerable ("toString") //=>false:He COBCTBEHHOE CBOMCTBO

Object.prototype.propertylsEnumerable ("toString") // => false:

// He nepeunciMMoe CBOICTBO

BMmecTo mcrnonb3oBaHusa onepauun in vacto AOCTAaTOYHO INPOCTO 3aNPOCUTD

CBOMCTBO ¥ NIPMMEHUTDb !== I/Is1 ero MpoBepkM Ha npeamet undefined:
leto={x:11};
0.x !== undefined // => true: o MMeeT CBOMCTBO X
0.y !== undefined // => false: o He mMeeT CBO}CTBA Y
o.toString !== undefined // => true: o HacnegmyeT cBOMCTBO toString

Onepauusa in MoxeT aenath TO, Ha YTO He CIIOCOGHA NMOKa3aHHas 3hech npocras
MeToAMKa AocTyna K cBoiictBaM. Onepauya in npoBOAUT pas3nuyme MeXAKY CBOMCT-
BaMJy, KOTOpble He CYLIECTBYIOT, i CBOMCTBaMM, KOTOpbIE CYHIECTBYIOT, HO GbIIN yc-
TaHOBJIeHBI B undefined. Barnauure Ha Takoi Kox:

let o = { x: undefined }; // Croi#ticTBO sBHO ycraHaBmmBaercs B undefined

0.x !== undefined // => false: cmolcTBO CcymecTByer,
// HO paBHO undefined
0.y !== undefined // => false: CBOMCTBO He CymecTBYyeT
"X" in o // => true: CBOMCTBO CymecTByeT
"y" in o // => false: CBOMCTBO He CymecCTByeT
delete 0.x; // YnaneHume cCBOMiCTBa X
"x" in o // => false: cBoiicTBO GoJiblle He CymMecCTBYyeT
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6.6. MepeuncneHne cBOUCTB

BMecTo npoBepku MHAMBUAYaNbHbIX CBOACTB Ha NpeAMET CYLeCTBOBaHUs Bpe-
MEHAaMM Mbl XOTMM INPONTH 1O HUM WIM NONYYUTb CIIMCOK BCEX CBOMCTB OObekTa.
PeliMTh 3afiayy MOXKHO HECKOJNIbKMMM crioco6amu.

Lnkn for/in 6bin packpeiT B noapaspene 5.4.5. OH BbINONHAET TENO LMKNA 1O
OIHOMY pa3y Ans KaXX[Oro IepeuymcIMMOro CBOMCTBA (COGCTBEHHOrO MM YHaclne-
HNOBaHHOTO) yKasaHHOro 06'beKTa, NpMCBaMBasA MMs CBOVCTBA IEPEMEHHOI LMKIa.
BcTpoeHHBIe METOABI, Hac/lefyeMble 06'beKTaMu, He ABIAIOTCA NEPEYUCTUMBIMH, HO
CBOIACTBa, KOTOpbIe Balll KOJ| A06aB/seT K 06bEKTaM, IO YMONMYaHMIO GyRyT nepeunc-
numbiMu. Hanpumep:

let o= {x: 1, y: 2, z: 3}; // Tpu nepeuncimMeIx COOCTBEHHHIX CBOMCTBa

o.propertylIsEnumerable ("toString") // => false: He nepeumcimmoe

for(let p in o) { // Tlpoxon B LMKJIe NO CBOMCTBaM
console.log(p); // BuBOmMTCA X, Y M Z, HO He toString

}

Yro6b1 M36€XaTh NepeynCIeHus yHACNeIOBaHHbIX CBOMCTB nocpepacrsoM for/in,
BBl MOXKETe IOMECTUTb BHYTPb Te/la LMK/A ABHYIO NIPOBEPKY:
for(let p in o) { .
if (!o.hasOwnProperty(p)) continue; // llponyckaTb yHacjeOOBaHHHE
// cBoitcTBa

}
for(let p in o) {
if (typeof o[p] === "function") continue; // Mponyckarbk BCE METOIH

B kauecTBe a/pTepHaTMBBI MCIONb30BaHMIO IUKAa for/in YyacTo nerdye nony4YuTh
MacCUB MMeH CBOMCTB [I1 00'beKTa M 3aTeM IPOXOAMUTD 110 3TOMY MAaCCHMBY B LIMKJIE
for/of. EcTp yeTbipe pyHKLMHM, KOTOPble MOXHO NPUMEHATD /IS MONYyYEHMs Mac-
CUBa MMEH CBOWMCTB.

o Oynkuua Object.keys () BO3BpalljaeT MacCuMB MMEH NEPEYNCHMMBIX COOC-
TBEHHbIX CBOMCTB 06bekTa. OHa He BK/IIOYAaeT He IepedyncauMble CBOMCTBA,
yHacneZOBaHHbIe CBOMCTBA MM CBOJMCTBA C MMEHAMU, MPEACTABICHHBIMM MOC-
pencTBoM 3HavyeHmit Symbol (cM. noapaspen 6.10.3).

e Oynkyus Object.getOwnPropertyNames () paboraer mnomo6HO
Object.keys (), HO BO3BpaljaeT MacCUB TaKXXe MMEH He IepeYMCAUMBIX
cO6CTBEHHDIX CBOVICTB NP YCTIOBUM, YTO MX MMEHA NPEACTAB/IEHbl CTPOKaMM.

e Oynkuus Object.getOwnPropertySymbols () Bo3BpaliaeT cO6CTBEHHbIE
CBOMCTBAa, MMEHA KOTOPbIX ABJAIOTCA 3HaYeHNsAMM Symbol, nepeuymucnmmMbie OHI
WM HeT.

e Oynkuua Reflect.ownKeys () BosBpaljaeT MMeHa BCeX COOCTBEHHBIX
CBOMCTB, MEPEYNCTUMBIX M HE NEPEYNUCTUMBIX, NPEICTaBIEHHBIX KaK CTPOKaMM,
TaK U 3HaYeHMaAMU Symbol. (Cm. pa3spen 14.6.)

ITpumepnr ucnonbsosauusa Object.keys () ¢ uuknom for/of npuseneHs B pas-
Biene 6.7.
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6.6.1. MopsaAoK nepe4yncneHns CBOUCTB

B ES6 ¢opManbHO omnpefie/ieH NOPAROK, B KOTOPOM NeEPEeYUCAIOTCA co6CcTBEH-
Hble cBoitcTBa 00bexTa. Object.keys (), Object.getOwnPropertyNames (),
Object.getOwnPropertySymbols (), Reflect.ownKeys () u cBA3aHHbie MeTO-
Abl, Takue Kak JSON.stringify (), nepeynucnsioT CBOMCTBA B CEAYIOLIEM MOPSAA-
Ke C y4eTOM CBOMX [JOTIONTHUTE/IbHBIX OTPaHMYEHMI Ha TO, NIEPEUNCIAIOT /I OHM He
nepeyncnuMble CBOMCTBA MM CBOVICTBA, YbM MMEHA NPEACTaB/IeHbl CTPOKaMM MUI/IH
3HayeHuAMHM Symbol.

o CTpOKOBBIE CBOVCTBA, MMEHA KOTOPbIX AB/IAIOTCA HEOTPULIATE/IbHBIMY L{€ILIMU
YUCNIaMM, TIEPEYUCIIAIOTCA NIePBbIMY B YMC/IOBOM NOPAAKE OT MEHbIINX K 60/1b-
M. DTO MPaBMJIO O3HAYAET, YTO CBOJCTBA MaCCHMBOB ¥ MOKOOHBIX UM O6DbeK-
TOB 6yAYT NEPEYUCTATHCA IO MOPALKY.

e Ilocne TOro, KaK nepeyncaeHbl BCe CBOMCTBA, KOTOPbIE BBIINIALAT MOXOXMUMU Ha
MHJIEKCHI MacCUBa, NEPEYNCIAIOTCA BCE OCTAaBLIMECA CBOMCTBA CO CTPOKOBBIMU
uMeHaMy (BKJIFOYass CBOJMCTBA, KOTOPbIE BBIMIAMAT KaK OTPUIIaTeNbHbIE YMCTIa
WM YMCTIA C TIIaBaloLielt TOuKoit). Takue CBOVMCTBA NEPEYNCIIAIOTCA B IIOPAAKE,
B KOTOPOM OHM H06aBnamuch k 06bexTy. Jlna CBOACTB, onpefieleHHbIX B 06b-
€KTHOM JINTepaJie, 3STUM NOPAAKOM OyfieT NOPAMOK MX C/IEJIOBAHMA B INTEpaJIe.

e Hakonen, cBO/CTBa C MMEHAaMH, NMPENCTaBAEHHbBIMU C IOMOIIBIO 3HAYEHUI
Symbol, nmepeunucnsIoTcs B HOpsA/Ke, B KOTOPOM OHM JO6ABIANMCH K OOBEKTY.

Iopanox nepeuncnenus ans uukna for/in ompepeneH He HACTONMBKO CTPOro, Kak
ANA YNOMAHYTHIX Bbillle QYHKLMII EpEYMCIEHNA, HO pas3Hble peanu3anum mnepevnc-
NS0T cOGCTBEHHbIE CBOMCTBA B TO/NBKO YTO ONMMCAHHOM HOpsAJAKe, IOC/IE Yero mepe-
MEIAIOTCA BBEPX MO LieNoYKe MPOTOTUIIOB, NIEPEYNC/IAS CBOMCTBA B TOM e TOpAAKe
AN Kaxoro obbexTa-nporoTuna. Tem He MeHee, 06paTUTe BHMMaHME, YTO CBOICTBO
He 6yfieT IepeuncIATLCA, eC/IM CBOCTBO C TEM JKe CaMbIM MMEHEM Y)Ke MOJBEPranoch
NePEYNCIIEHNIO MM [iaXKe KOTAA yxKe IIPOCMATPUBAJIOCh He NePeYuCINMOe CBOICTBO
C TaKMM >Ke MMEHEM.

6.7. PaciumpeHne o6beKkTOB

Heob6xoguMocTb KONMPOBAaHUA CBOMCTB OJNHOro obbeKTa B Apyroit — o6bI4HasA
onepauns B nmporpammax JavaScript. Ee sierko peannsoBaTh ¢ IOMOLLBIO TAKOTO KOAA:

let target = {x: 1}, source = {y: 2, z: 3};

for (let key of Object.keys(source)) {

target [key] = source[keyl;
}
target // => {x: 1, y: 2, z: 3}

Ho u3-3a Toro, yro onepauus KONMPOBaHUA HACTONMbKO pacIpOCTpaHEHa, B pas-
MU4HBIX PpeitMBOpKax JavaScript Ana ee BHITONMHEHMS GbIM omnpefeneHbl cny>ke6Hble
dbyHkuun, yacro umeromne umsa extend (). Hakonen, B Bepcun ES6 sra BO3MOXK-
HOCTb CTaja YacTbio 6a3oBoro A3bika JavaScript B popme Object.assign().
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Oyukuusa Object.assign() oXuAaeT MOMYYEHNA B CBOMX apryMEHTax fByX U
6onee o6bextoB. OHa MogM(UUUPYET U BOSBpalLlaeT NePBLI apIyMeHT, B KOTOPOM
yKasaH Lie/leBoii 06BbeKT, HO He U3MEHseT BTOPO U /M1060i MoC/IeRyoWwMit apry-
MEHT, I/ie YKa3aHbl MCXOfHbIe O6BEKTHI. 1A KaXKAOro MCXORHOro 06bekTa QyHKuMA
Object.assign() xonupyer ero nepe4ymcanmble cOOCTBEHHbIE CBOMCTBaA (BK/IIOYast
Te, MMEeHa KOTOPBIX ABNAITCA 3HaYeHUAMM Symbol) B LeneBoit 06bekT. OHa 06paba-
THIBAET MCXOZIHbIE OOBEKTHI B NOPAAKE UX CNEOBAHNA B CIIICKE apTyMEHTOB, TaK 4TO
CBOVICTBA MEPBOTO MCXOAHOTO OOBEKTA NMEPEONPEAENAIOT CBOCTBA C TAKMMM JKe MMe-
HaMM B LI€IeBOM OGBEKTE, a CBOJICTBAa BTOPOro MCXOZHOTO 06'beKTa (ec/m OH yKa3aH)
NIEpEONPENENIOT CBOMCTBA C TAKMMM Xe MEHaMM B NIEPBOM MCXOJHOM OObeKTe.

®ynkuua Object.assign() KonmpyeT CBOMCTBa ¢ MOMOILBIO OGLIYHBIX OMepa-
Wit TIONTyY€eHMsT ¥ YCTAaHOBKM CBOJICTB, TIO3TOMY €C/IY MCXONHbIN 06beKT pacnonara-
€T METOAOM IIO/Ty4eHUA VN LieNIeBOJ OOBEKT MMeeT METOJ] YCTAaHOBKM, TO OHM OYAyT
BbI3BaHbl BO BpeMsA KOMMPOBAHMsA, HO CAMM He CKOIIMPYIOTCS.

OpnHa M3 NPUYMH NepefaYy CBONCTB U3 OJHOrO 06beKTa APYTOMy — KOTAA MMe-
eTcst 0ObEKT, KOTOPBIN OmpenenseT CTAaHAAPTHbIE 3HaYEHMA I/ MHOXKECTBA CBOJCTB,
1 HeOOXOMMO CKOIMPOBATh TaKue CTaHAAPTHbIE CBOMCTBA B APYToil OOBEKT, eCu
CBOJICTBA C TEMM >Ke CaMBIMM MMEHaMM B HeM NOKa He cyuiecTByoT. HauBHOE nmpu-
MeHeHue Object.assign () He obecrednut TO, YTO HYXKHO:

Object.assign(o, defaults); // Tlepeomnpenenser Bce B
// O CTaHIapTHEMM CBOMCTBaMu

B3saMeHn BbI MoOXkeTe cO3HaTh HOBBIN O6’b€KT, CKOIIMpOBaTh B HEro CTaHAApPTHbIE
CBOMCTBA U 3aTeM nepeonpenennuTb Nx nmNocpeacTsoM CBOJCTB B O:

o = Object.assign({}, defaults, o);

B noppasgaene 6.10.4 6ygeT mokasaHo, YTO BBIPasUTb TaKoe AENCTBME KOMMUPOBA-
HUA U NepeonpefeNieHnss MOXXHO TaKXe C MCIONb30BaHMUEM OINEpaLMy pacnpocTpa-
HeHus ..., HarpyuMep:

o= {...defaults, ...0};

Mbi Moryn 61 M36€XKaTh HaK/IaAHbIX PACXOfOB, CBA3aHHBIX C CO3[IAHNEM ¥ KOIMUPO-
BaHueM JIONIO/THUTENbHOTO 06 bekTa, Hanmmcas Bepcuio GyHkuuu Object.assign(),
KOTOpas KONupyeT CBOMICTBA, TONBKO €C/IM OHU OTCYTCTBYIOT:

// Tloxoxa Ha Object.assign(), HO He nepeonpenesseT CymLECTBYOIME
// cBoitcTBa (M Takxe He ofpabaTiBaeT CBOMcTBA Symbol) .
function merge (target, ...sources) {
for (let source of sources) {
for (let key of Object.keys (source)) {
if (!(key in target)) { // 3To orimuaercsa or Object.assign()
target [key] = sourcelkey];

}
}
return target;
}

Object.assign({x: 1}, {x: 2, y: 2}, {y: 3, z: 4}) // => {x: 2, y: 3, z: 4}
merge({x: 1}, {x: 2, y: 2}, {y: 3, z: 4}) // =>{x: 1, y: 2, z: 4}
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JIOBO/ILHO JIETKO Peau30BaTh M APYTUe YTUAUTH MAHUITYTMPOBaHUSA CBOWCTBaMH,
nopo6Hbie GyHKIMM merge (). CxaxeM, QyHkuusa restrict () morna 6vt yaanars
cBoiicTBa OOBEKTA, €C/IU OHM OTCYTCTBYIOT B JPYTOM, IIaGIOHHOM o6bexTe. Mnu ke
¢yuxumsa subtract () Morna 6b1 yHanATh BCe CBOMCTBA, MMeEIOLUMECS B OGHOM 06b-
eKTe, U3 APYroro o6bexTa.

6.8. Cepnanu3saums o6beKToB

Cepuanusayus 06beKTOB NpeacTapisieT co6oit npouecc npeo6pasoBaHus COCTOA-
Hus 06bEKTa B CTPOKY, U3 KOTOPOH HO3)Xe OH MOXKET 6bITh BoccTaHOBNEH. DyHKIMHK
JSON.stringify () u JSON.parse () cepualIu3upyIOT ¥ BOCCTaHaBIMBAIOT 06bek-
b1 JavaScript. 9tu dynkumm paboraror ¢ popmaTrom obMeHa aanHbIMM JSON, KoTO-
pblil O3HaYaeT “JavaScript Object Notation” (npencrasnenue o6bexToB JavaScript) u
MMeeT CMHTaKCHUC, OY€eHb MOXOXMI1 Ha CMHTaKCHUC JINTEPANIOB OOBEKTOB M MacCUMBOB
JavaScript:

let o= {x: 1, y: {z: [false, null, ""1}}; // OnpeperneHue TECTOBOTO
// oBbekTa

let s = JSON.stringify(o); //s == "'{"x":1,"y":{"2":[false,null,""]}}’'

let p = JSON.parse(s); // p=={x:1, y: {z: [false, null, ""]}}

Cunrtakcuc JSON sABnseTcs noomHoiecmseom CUHTaKcuca JavaScript u He cno-
cobeH MpeAcTaBAATh Bce 3HayeHMs JavaScript. IlognepxmBaeTcss BOSMOXHOCTD Ce-
pManus3auMM ¥ BOCCTAHOB/IEHMA OGBEKTOB, MacCCMBOB, CTPOK, KOHEYHbIX 4Mceln,
true, false u null. 3Havenna NaN, Infinity u -Infinity cepmammsupyrorca
B null. O6bexThl Date cepmanusupyiorca B cTpoku gat ¢opmara ISO (cM. dyn-
Kuuio Date.toJSON()), Ho JSON.parse () ocTaBafAeT UX B CTPOKOBOH ¢opme u
He BOCCTaHaB/IMBaeT NepBOHaYanbHble 06'bekThl Date. O6bekThl Function, RegEXp
u Error u sHayeHne undefined He MOTyT cepuanusMpOBaTbCA MIM BOCCTaHaB-
nuBaTbca. JSON.stringify () cepmuanusmpyeTr TONbKO mepeducanmbie co6cTBEH-
Hble CBOWMCTBa 00bekTa. Ec/iu 3HayeHMe CBOICTBA He MOXKeT GBITH cepyuanu3upoBa-
HO, TOTAAQ TAaKO€ CBOMCTBO MPOCTO OMYCKAa€TCA M3 CTPOKOBOTO BhIBOJA. DyHKUMMU
JSON.stringify() un JSON.parse () MpMHMMAIOT HeOOs3aTeNbHbII BTOPOI1 apry-
MEHT, KOTOPBIi MOXXHO MPMMEHATD [IS HaCTPOJMKM MpoLiecca cepuanmnsanum u/mnm
BOCCTaHOBJIEHUsI, YKa3blBasA CIIMCOK CBOMCTB, NMOANEKALIMX Cepualnsaliuy, Hanpu-
Mep, unu npeo6pasys onpefielleHHbIe 3HaYEHUs BO BpeMs Mpoliecca cepuanusanum
nm6o npespainenns B cTpoku. ITonHoe onucanme yOMAHYTHIX GPYHKIMI NPUBEAEHO
B pasgerne 11.6.

6.9. MeTtogb! Object

Kak o6cyxmanoch panee, Bce 06bekThl JavaScript (kpome ABHO CO3aHHbIX 6€3
NpOTOTUNA) HAC/IEAYIOT CBOMCTBA OT Object.prototype. K Takum cBoiicTBaM B
OCHOBHOM OTHOCSTCA METO[bI, KOTOpble M3-3a CBOEil MOBCEMECTHOM JOCTYIHOCTH
NPEACTAaBNAIOT OCO6BIN MHTepeC i MPOrpaMMMUCTOB Ha JavaScript. CxaxkeM, Mbl
yXe BcTpevyanucoh ¢ MeTogamu hasOwnProperty () u propertyIsEnumerable().
(Bpo6aBox Mbl y>ke pacKpbUIM HEMano CTaTMYeCcKMX (YHKLMiL, ompefensieMbix B
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KOHCTPYKTOpe Object, HanpuMep, Object.create () u Object.keys ().) B Teky-
meM paspene O6G'BACHAETCA HECKONBKO YHUBEPCABHBIX OOBEKTHBIX METOROB, KOTO-
pvie onpepenensl B Object.prototype, HO npefHa3sHavY€eHbl A/ 3aMeHBI APYTUMM,
Gonee CIeLMaNM3MPOBaHHBIMU peanusauuaMu. B nocnenyowmux noppasaenax 6ymyr
[10Ka3aHbl TIPUMeEPHI ONpeNielleHUA ITUX METOMIOB B OAMHOYHOM O6bekTe. B raase 9
pbl y3HaeTe, KaK ONpeNeATh TaKue MeTOJbI 6071ee yHMBEPCANBbHO JIs LIENIOro K/1acca
00OBEKTOB.

6.9.1. Metop toString()

MeTop toString () He MMeeT apryMeHTOB; OH BO3BpAIllaeT CTPOKY, KaKMM-TO 06-
pa3soM NMPEACTaB/AIOLLYIO 3HaYeHNe 06beKTa, Ha KOTOPOM OH BbI3BaH. VIHTeprpeTaTop
JavaScript BHISBIBaeT JaHHBI METOJ BCAKMI pas, KOrfa o6bexT Heo6xopumo npeo6-
pasoBaTh B cTpOKY. Ilono6Hoe npoucxoauT, HanpyuMep, py UCIONb3OBAHMH ONepa-
MM + A KOHKAaTeHALM CTPOKM C 06BEKTOM MM NpU Nepefiade o6beKTa METORY,
KOTOPBIi OXXMJAET CTPOKY.

CranpapTHblit MeTOf, toString () He oco6o MHGOpMATUBEH (XOTSA OH MONE3EH
ANA BBIACHEHMs Knacca 06beKTa, Kak 6yAeT mokasaHo B nmoapaspene 14.4.3). Ckaxem,
CeRyIoLIMiA KO laeT B pe3ynbTare CTpoKy " [object Object]™:

let s={ x: 1, y: 1 }.toString(); // s == "[object Object]"

ITockonbKy cTaHAapTHbIN MeTo, toString () He MpemoCTaBiAAET HOCTaTOYHDIN
o6beM mone3Hoi MHGOpPMaLMK, MHOTHME KJIAcChl ONPERENAOT CO6CTBEHHbIE BEPCUM
toString (). Hanpumep, xorga MaccuB npeobpasyeTcs B CTPOKY, Bbl MONy4YaeTe
CIIMCOK 37IEMEHTOB MacCUBa, KaXKAblil U3 KOTOPHIX caM Ipeo6pasoBaH B CTPOKY, a
Korga GpyHKuMs npeoGpasyeTcs B CTPOKY, Bbl NONy4aeTe MCXONHDIA KOf i QyHK-
uuu. Bot xak BbI MOI/IN 6Bl OIpENENUTD cobcTBeHHBIT MeTOR toString ():

let point = {

x: 1,
y: 2,
toString: function() { return ' (${this.x}, ${this.y}) " ; }
}:
String (point) // =>"(1, 2)": toString() npumeHsercs
// nnsa npeofpaz0oBaHuMit B CTPOKM

6.9.2. Metop tolLocaleString()

B pomonuenme x 6aaosomy MeToRy toString() Bce 06 BEKTBI MMEIOT METON
toLocaleString(), KOTOpBIN IIpefjHasHa4YeH JyIsi BO3BPALeHUA IOKaIM30BaHHOTO
CTpoKoBOro npepcrasieHusa o6bekra. CTaHgapTHBIN MeTOR toLocaleString (), on-
Penenennnln B Object, HMKaKOM IOKaIN3aLyy He JIeNAeT: OH MPOCTO BBHI3bIBaeT Me-
Tox toString () u BosBpainaer ero sHauyeHue. B knaccax Date u Number onpepene-
Hbl HacTpOeHHbIe Bepcum toLocaleString (), KOTOpbIe NBHITAIOTCA GOPMATMPOBATD
YMCna, AATHI M BpeMA B COOTBETCTBUM C JIOKA/IbHBIMM COIIalIeHMsAMHU. B knacce Array
onpenenen metop toLocaleString (), xoTopsrit paboTaet mogo6Ho toString (),
HO opmaTHpyeT 37EeMEHTbI MacCUBa, BbISbiBasA MX MeToAbl toLocaleString(), a
He toString (). Bel MOoXeTe fenaTh TO ke caMoe ¢ o6 beKTOM Point:
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let point = {
x: 1000,
y: 2000,
toString: function() { return " (${this.x}, ${this.y})"; },
toLocaleString: function() {
return ' (${this.x.toLocaleString()}, ${this.y.toLocaleString()}) " ;
}
}:
point.toString() // => "(1000, 2000)"
point.toLocaleString () // =>"(1,000, 2,000)": oBpaTMTe BHUMaHue
// Ha HamMuMe paz3OeNuTesIei THCAY

IIpn peanusauum MeTofa toLocaleString () MOryT OKa3aTbCs MONE3HBIMU
K/acchl MHTEPHALIMOHAIM3aLMK, ONMCaHHble B pasfene 11.7.

6.9.3. Metop, valueOf ()

Metop valueOf () BO MHOroM moxoxx Ha Merop toString (), HO BeI3bIBaeTCs,
KOTZIa MHTepIpeTaTopy JavaScript Heo6xoAMMO Npeo6pasoBaTh O6BEKT B KaKOM-TO
37IEMEHTAPHBI TUII, OTIMYAIIINIACA OT CTPOKM — O6bIYHO B yMcno. ViHTepnperarop
JavaScript BeisbiBaeT valueOf () aBTOMaTU4eCKHM, €Cu OOBEKT MCIONb3YeTCA B KOH-
TeKcTe, Tie TpebyeTcs aneMeHTapHoe 3HaueHne. CTaHAAapTHBIN MeTol valueOf ()
He JleflaeT HUYEro MHTEPECHOro, HO HEKOTOpPbIe BCTPOEHHBbIE K/IACChl ONpeReNnsoT
cobcTBeHHBbIe MeToAb valueOf (). Kmacc Date onpepensier Metopn valueOf () mnsa
npeo6pa3soBaHMsa AAT B 4YNC/A, YTO MO3BOJSAET CPAaBHMBATh 06beKTH Date XpoHO-
JIOTMYECKY TTOCPEACTBOM onepauuit < u >. Bel Moriu 6b1 fenaTh 4To-TO mMogo6Hoe ¢
obbekTamMu Point, onpepenus Meron valueOf (), KOTOpHIf BO3BpaljaeT paccTos-
HME TOYKM [0 Hayajla KOOPAMHAT:

let point = {

x: 3,
y: 4,
valueOf: function() { return Math.hypot (this.x, this.y); }

}i

Number (point) // => 5: valueOf () npmmeHsieTcs s npeoBGpa30BaHUA B uMciia

point > 4 // => true

point > 5 // => false

point < 6 // => true

6.9.4. MeTog, toJSON ()

B Object .prototype Ha caMOM fiesie He ompeaenieH MeTox toJSON (), HO MeTof,
JSON.stringify () (cM. pasgen 6.8) uuiet MeTon toJSON () B KaxaoM 06bekTe,
<OTOPBI/ HYXHO CepuanusupoBaTh. EC/iu 3TOT MeTOR cyluecTByeT B OObEKTe, MOAJIe-
KalieM cepuanusalyy, TOrAa OH BbISHIBAETCA M CepUaIM3upPyeTCA ero Bo3BpaliacMoe
JHaYeHNe, a He MepBOHaYanbHb 06beKT. Knacc Date (cm. paspgen 11.4) onpenenser
MeTOR LOJSON (), KOTOpHIt BO3BpallaeT AOMYyCKalolljee CepUanmu3aLuio CTPOKOBOE
1pencrasienue aarbl. Bol MokeTe menmaTh TO Xe camoe ¢ 06bekToM Point:
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let point = {
x: 1,
y: 2,
toString: function() { return " (${this.x}, ${this.y})": },
toJSON: function() { return this.toString(); }
}i
JSON.stringify([point]) [/ =>"'["(1, 2)"]"

6.10. PacluMpeHHbIN CUHTaKCUC
00BbeKTHbIX NUTEepanos

B HemaBHMX BepcuaAx JavaScript CMHTaKcHMC O6'beKTHBIX MTepanoB ObI pacLiy-
peH HECKONbKMMM TO/IeSHbIMM My TAMM. Paciumpenns o6bACHAIOTCA B NOCTEAYIOLIMX
nofpaspenax.

6.10.1. CokpaleHHas 3an1ucb CBONCTB

HPCJIIIOJIO)KMM, YTO y BaC €CTb 3Ha4Y€HMA, XpaHALIUECA B IEPEMEHHDBIX X 1 Y, M BbI
XOTUTE CO3[aTh 0OBEKT CO CBOMCTBaMM, MMEHOBaHHBIMYU KakK X M Y, KOTOpble 6yAyT
XpaHUTb 3T 3HaueHuA. C ucronb3oBaHueM 6a3oBOro CMHTaKcuca OOGBEKTHBIX JINTE-
pasoB BaM MPUIIOCH 6bl IBaXK/ABI MOBTOPATD KaX/blii upaeHTUPUKaTOp:

letx=1, y=2;

let o = {

X: X,
y: y

}:

B ES6 u nocnepyommx Bepcuax Bbl MOXKeTe OTOPOCUTD ABOETOYME M OGHY KOIMIO
naeHTMdUKaTOpa, NOMY4MB ropasfo 6onee MpoCToit KOA:

letx=1, y=2;

leto={x, v}

0.X + 0.y // =>3

6.10.2. Bbluucnsembie MMeHa CBOWUCTB

WHorpa BaM Heo6XOAMMO co3faTh 0OBbEKT cO cneludUIecKUM CBOCTBOM, HO
UM CBOMCTBA He AB/IAETCA KOHCTAHTOM CTafuy KOMIMIALUMA, KOTOPYIO Bbl MOI/IU
661 6ykBanbHO HabpaTh B MCXOQHOM KOfie. B3aMeH MMA HY>KHOTO CBOJCTBA XpaHUTCA
B NlepeMEHHOI1 WM BO3BPALIAeTCA BBI30OBOM KaKoi-To pyHKumu. /i cBOMCTBa TaKo-
TO BMJa NPUMEHUTb 6a30Bblit CMHTAKCUC OOBEKTHBIX INTEPANIOB He yAacTcs. Bmecto
3TOro BaM HMPUAETCA CO3HATb OOBEKT U 3aTeM JO00aBUTH K HEMY >Ke/laeMble CBOMCTBA
KaK JONOJMHUTENbHBIN IIar:

const PROPERTY NAME = "pl";

function computePropertyName () { return "p" + 2; }
let 0 = {};

o[PROPERTY_NAME] =1;

o[computePropertyName ()] = 2;
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HacTpontb 06’beKT MOJO6HOr0 pojia HAMHOTO Mpolle ¢ IoMoubI0 cpeacTsa ES6,
Ha3bIBAEMOTO BbIYUCIAEMbIMU CBOLICMBAMU, KOTOPOE I03BO/ISET NePEMECTUTDh KBaJ-
paTHbIe CKOOKM 13 MPEAbIAYIIEro Kofa NpAMO BHYTPb 0GbEKTHOrO MuTepana:

const PROPERTY_NAME = "pl";

function computePropertyName() { return "p" + 2; }

let p = {

[PROPERTY___NAME]: 1,
[computePropertyName()]: 2

}i

p.pl +p.p2 // =>3

KsagpaTHble ckoOKM B HOBOM CMHTAaKCHCE OTIPEAE/IAIOT IPaHMIIBI IIPOM3BONIBHOTO BbI-
paxeHus JavaScript, KOTOpOe BHIMMC/IAETCA M pesynbTUpYIoLiee 3HaueHue (mpu Heobxoau-
MOCTH TIpeo6pasoBaHHOE B CTPOKY) MCIIONb3YeTCA B KadecTBe IMEHM CBOJCTBA.

OpHa U3 cuTyauumii, KOrja MOTYT NOHaA0OUTbCA BBIYMCIAEMbIE CBOJCTBA, BOSHM-
KaeT npu pabote ¢ 6ubmmoTeKoit xopa JavaScript, oxupaoLeit npefocTaBneHusa 06b-
eKTOB C 3aJJaHHBIM Ha6OpOM CBOJCTB, MM€Ha KOTOPBIX OMNpefie/leHbl KaK KOHCTaHThI
B 3TOI 6U6MMOTeKe. Korna Bbl muieTe KOf ANA cO3AaHUA 06BEKTOB, KOTOpbIE OYAYT
nepenaBaTbcs 6M6MMOTEKe, TO MOIIM GBI KECTKO 3aKOAMPOBATh MMEHA CBOVMCTB, HO
TOTZA €CTb PUCK Ifie-HNOYAb HempaBUIbHO HabpaTh MMsA CBOMCTBA MM CTONKHYTbCA
¢ npo6neMaMy HECOBMECTMMOCTM BEPCMIt, €C/TM B HOBOI Bepcum 6M61MoTekn MMeHa
06s3aTe/IbHBIX CBOVICTB M3MEHATCA. B3aMeH Bbl MoXKeTe OOGHapY>XXMUTb, YTO IIPUMEHE-
Hye CMHTAKCHCa BBIYMC/IAAEMBIX CBOMCTB C KOHCTAHTaAMM MMEH CBOMCTB, ONpefe/ieH-
HbIMU B OMONMMOTEKE, CAENANO Balll KOA 60nee HaleXKHbIM.

6.10.3. CumBonbl B KayecTBe UMEH CBOUCTB

CuHTaKCHC BBIYUCAEMbIX CBOCTB OTKPBIBAET JOCTYI K €llle OBHOM OYeHb BaXK-
HOJ BO3MOXKHOCTM 00beKTHBIX nuTepanos. B ES6 u mocnenyiomux Bepcusax MMeHa
CBOVCTB MOTYT ObITb CTPOKaMM Mayu cuMBonaMu. Eciu Bl npucBouTe cMMBON nepe-
MEHHO1 MM KOHCTAHTE, TO CMOXETEe MUCNONb30BaTh 3TOT CMMBOJ KaK MMsA CBOJCTBa
C NIPUMEHEHNEM CMHTAKCHCA BBIYMC/IAEMBIX CBOMCTB:

const extension = Symbol ("my extension symbol”);
let o = { .
[extension]: { /* B ®ToM OGBEKTE XPAHATCS HaHHHE pacumMpeHus */ }
}:
o[extension].x = 0; // 9710 He BGymeT KOHOIMKTOBATH
// € ocTanbHEMM CBOMCTBaMu O

Kak o6bacusanocr B pasgene 3.6, CMUMBO/BI ABAAIOTCA 3HAYEHUAMM, TPYAHBI-
MU [71A OHMMaHuA. Bel HuMYero He MoxkeTe ¢ HUMM [eNaTh, KPOMe KaK MCIONb3O-
BaTbh MX B KayecTBe MMeH CBOMCTB. OfHAKO KaXkgoe 3HaYeHMe Symbol oTnmvaeTcs
OT n060ro Apyroro 3HayeHus Symbol, T.e. CMMBOJBI XOpoluy AAsA CO3AaHUA YHM-
KanbHbIX MMeH cBoiicTB. HoBOoe 3HaueHme Symbol cospaercss BbI3OBOM ¢abpuuHOiM
bynkuuu Symbol (). (Cumsons TIPEACTABAAIOT cO60i1 /leMeHTapHbIe 3HaYeHUA, He
06beKThI, a moToMy Symbol () — He byHKuMA KOHCTPYKTOpa, KOTOpas BbI3bIBACTCA
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¢ new.) 3HayeHue, BO3BpanjaeMoe Symbol (), He paBHO HMKAKOMY Jpyromy 3Haye-
auio Symbol unm 3HaueHmio apyroro Tuna. @ynkuumu Symbol () MOXHO mepefaBaThb
CTPOKY, KOTOpasi NPMMEHAETCA NMpy NpeobpasoBaHuy 3HaYeHUsA Symbol B CTPOKY.
Ho 3TO TO/NBKO CPEACTBO OTNAAAKM: ABa 3HaYeHUsA Symbol, cosfaBaeMble C OFHUM U
TeM K€ CTPOKOBBIM apryMEeHTOM, NMO-TpeXHeMY OTIMYAIOTCA APYT OT Apyra.

CMbICH 3HaYeHui1 Symbol cBA3aH He C 3aIUTOM, a C onpefeNieHneM 6e30MacHOro
MeXaHM3Ma pacluupeHus M o6bektoB JavaScript. Ecniu Bbl monyyaere o6bekT us
CTOPOHHETO KOJa, HaXOJAILErocs BHE Balllero KOHTPO/A, ¥ XOTUTe fO6aBUTb B 06b-
eKT COOCTBEHHBbIE CBOMCTBA, HO rapaHTMPOBATh, YTO OHM He GYAyT KOHPIMKTOBATDH
¢ MoOBIMM CYLIECTBYIOLIMMM CBOMCTBaMM, TOTAa MOXKeTe 6€30MacHO MCIONb30BATD
I UMEH CBOMX CBOVCTB 3HaueHusa Symbol. ITocTynas nogo6HeiM 06pa3oM, BbI Tak-
e MoxXKeTe ObITh yBepeHbI B TOM, YTO CTOPOHHMII KOJi HEé M3MEHUT CAYYaitHO Baly
CBOIACTBAa C CMMBO/IbHBIMYU MMeHaMu. (PasymeeTcs, cTOpOHHMI Ko Mor 6bl npuMe-
auth Object.getOwnPropertySymbols () ansa BbIACHEHUA MCNONb3yeMBIX BaMu
sHadyeHMit Symbol u 3aTeM M3MEHUTDb WM yAaNUTDb BalllX CBOCTBa. BoT moyemy 3Ha-
yeHns Symbol He ABNAIOTCA MEXAaHU3MOM 3aLINUTBI.)

6.10.4. Onepauus pacnpocrpaHeHns

B ES2018 1 nocnenyommx BepCcusAX MOXKHO KOMMPOBaTb CBOVICTBA CYILECTBYIOLIe-
ro o6beKTa B HOBBIT OGBEKT, MCNIONb3ysA BHYTPU OOBEKTHOrO NMUTEpana “onepauuio
pacrnipocTpaHenua” .. .:

let position = { x: 0, y: 0 };

let dimensions = { width: 100, height: 75 };

let rect = { ...position, ...dimensions };

rect.x + rect.y + rect.width + rect.height // => 175

B npuBenenHoM kopie cBoiicTBa 06bekTOB position u dimensions “pacmpo-
CTPaHAITCA” B OOBEKTHBIN NMUTEpan rect, Kak ecnu 6b1 OHM ObIIM 3ammcaHbl GyK-
BaZIbHO BHYTpHM (PUrypHBIX cKo60K. O6paTiTe BHMMaHME, YTO TaKOM CMHTAKCUC . . .
YacTo HasbIBaeTCA olepalues pacIpOCTPaHEHMs, HO OH He ABAACTCA NOAIMHHOM
onepanueit JavaScript B kakoM-1u60 cmbicne. ITO CMHTAKCUC ocoboro ciyyas, fo-
CTYNHBIN TONBKO BHYTpU OOBEKTHBIX MuTepanos. (B apyrux xkoHTekcrax JavaScript
MHOroTOYMe NPUMEHAETCA ANA APYTUX Lieneif, HO OObEeKTHbIE JIMTEPANbl — ERUHC-
TBEHHBIN KOHTEKCT, I/ié MHOTOTOYME BbI3BIBAET TAKYI0 BCTaBKY OJHOro 0ObeKkTa B
Apyroit 06beKT.)

Ecnu u pacnipocTpansemblit 06beKT, ¥ 06beKT, KyAia OH pacnpoCTpaHseTcs, uMe-
0T CBOJCTBO C T€M )K€ CaMbIM MMEHEM, TOT/ia 3HaYeHMeM TaKOro cBoiicTBa 6yzeT To,
KOTOpoe MOCTYNMUT NOCAERHUM:

leto={x:11};

letp={x:0, ...0};

pP.X // => 1: 3HaueHue U3 oO'BLEKTA O NEpeonpernesser HavajbHOe 3HaueHue

letg={ ...0, 21 2 };

q.x // => 2: 3HaueHMue 2 nepeonpepesseT NpelHOylee 3HAYEHUE U3 O
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Taxxe 06paTuTe BHMMaHMe, YTO ONEpaLMsA PacCIpOCTPAHEHMA PacIHpOCTPaHser
TO/bKO COGCTBEHHbIE CBOICTBa OOBEKTA, HO He YHac/elOBaHHbIE:

let o = Object.create({x: 1}); // o HacyiemyeT CBOMCTBO X

letp=1{...01};
p.-Xx // => undefined

B 3axJIf04eHNe M0/Ie3HO OTMETUTD, YTO XOTA Olepalusa pacpoCTpaHeHUs Ipep-
cTaB/ieHa BCEro JMIIb TPeMsA TOYKaMM B KOJle, OHa CNIOCOOGHa 3arpy3uTh MHTepIpe-
tatop JavaScript sHauuTenbHbIM 06beMoM paboThi. Eciu 06beKT uMeeT n CBOJWCTS,
TO MPOLIECC X PAaCIPOCTPaHEHUs B APYroi 0OBEKT, BEPOATHO, OKaXeTCs orepaLme
O(n). Takum 06pa3oM, KOr/ia Bbl MCIIONb3YeETe . . . BHYTPYM LIMK/A MIN PEKyPCUBHON
¢yHKUMY B KauecTBe cniocoba c60pa JaHHBIX B OJHOM KPYNHOM 06beKTe, TO MOXeTe
nanucatb HeapdexTuBHbL! anroputmM O(n?), koTopbiit GyaeT mIoxo MacwTabupo-
BaTbCA C YBEIMYEHUEM N.

6.10.5. CokpauieHHas 3anucb MeToA0B

Koraa ¢pyHKuMA onpefenAeTcs Kak CBOCTBO 0OBEKTa, Mbl Ha3bIBaeM ee Memooom
(o MeTofax moiifeT peyb B rnaBax 8 u 9). Jlo Bepcuu ES6 BBl onpenensim 6u1 MeTon B
06beKTHOM JIUTEpane C NpMMEHEHNEM BBIPaXKeHUs onpeneneHusa QyHKIMH, KakK Io-
ctynanu 6bl B cny4ae mo60ro pyroro cBOiCTBa o6 bekTa:

let square = {

area: function() { return this.side * this.side; },
side: 10

}i

square.area () // => 100

Tem He MmeHee, B ES6 cMHTaKcUMC OOBEKTHBIX TMTEPAnoB (M TakxKe CMHTAKCHUC OIl-
peeneHmns KIaccoB, pacCMaTpyUBaeMblii B r/1aBe 9) 6bU1 paciuMpeH, YTO6bI chenatb
BO3MOXXHBIM COKpallleHue, Ijie Knoyesoe coBo function u gsBoeroune onyckawTcs,
NaBas B pesy/ibTaTe TaKOW KOA:

let square = {

area() { return this.side * this.side; },
side: 10 .,

}:

square.area () // => 100

O6e ¢popmer KOfa IKBMBaNEHTHBI: 06€ NOGABNAIOT B OODEKTHBIN NUTEPaN CBOM-
CTBO [0 MMeHM area u o6e YCTaHaBIMBAIOT 3Ha4YeH)e 3TOrO CBOJCTBA B YKa3aHHYIO
ynkumio. CokpaleHHbI! CMHTaKCUC fieNlaeT siCHee TOT (akT, uTo area () ABIAETCA
METOAOM, a He CBOMICTBOM C JaHHbIMM Bpofie side.

Korna Bb1 3anucbiBaeTe MeTOR, UCTIONb3Ys COKPALLlEHHDbIN CMHTAKCUC, MMS CBO-
CTBa MOXeT NPMHUMATH M06YI0 GOpMY, JONYCTUMYIO B OGBEKTHOM NMTeEpale: HOMM-
MO 06biKHOBEHHOTO MAeHTUdMKaTOpa JavaScript Hanopo6ue area Bbl TAKXXe MOXETE
TIPUMEHATb CTPOKOBbIE JIMTEPANbl M BbIYMC/sIEMbIE MMEHA CBOJCTB, KOTOpble MOTYT
BKJIIOYaTb CUMBO/IbHBIE UMEHA CBOVICTB:
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const METHOD_NAME = "m";
const symbol = Symbol ();
let weirdMethods = {
"method With Spaces" (x) { return x + 1; },
[METHOD NAME] (x) { return x + 2; },
[symbol] (x) { return x + 3; }
}i
weirdMethods ["method With Spaces"] (1) /] => 2
weirdMethods [METHOD NAME] (1) // =>3
weirdMethods [symbol] (1) // =>4

Vcnonb3oBaHMe 3Ha4eHUA Symbol B KayecTBe MMEHM MeTOJa He HAaCTONBKO
CTpaHHO, Kak Kaxerca. UTo6bl caenatb o6bekT urepupyeMbiM (4TO MOSBONUT €ro
npuMeHATH ¢ uuknaoM for/of), Bbl 06s3aHBI ONIpEENnNTb METOA C CUMBONIBHBIM MMe-
HeM Symbol.iterator; npumepn 6yAyT nokasaHsl B rnase 12.

6.10.6. MeToabl nony4yeHUs ¥ YCTaHOBKW CBOUCTB

Bce cBoitcTBa 06bEKTOB, KOTOpBIE OOCYXAaNIMUCh KO CHUX MoOp, ObuIK ceoticméa-
MU ¢ OaHHBIMU, UMEIOLIMMM MMEHa ¥ OObIKHOBeHHbIe 3HauyeHuA. B JavaScript Takixke
TIOIEPXKMUBAIOTCS CE0LCMBA ¢ MemoOamu 00cmyna, KOTopble He MMEIOT OfMHOYHOro
3HavyeHMA, HO B3aMeH paclo/iaraloT OfHUM WK ABYMsI METOAAMM [IOCTYTIa: METOAOM
nonyuenus U/ MM METOOM yCMAaHOBKU.

Korpma nporpaMMa sanpauinbaeT 3HaueHMe CBOVCTBA C METOlaMM JIOCTYTIA, MHTEP-
npertarop JavaScript BbisbiBaeT MeTO nonyuenus (6e3 aprymentos). Bosppaujaemoe
3TMM METOAOM 3HA4Y€HME CTAHOBUTCA 3HAYEHMEM BBIPAXKEHUA AOCTYNa K CBOMCTBY.
Koraa mporpamMma ycTaHaBiMBaeT 3Hau€Hue CBOMCTBA C METOAAMM JOCTYMa, MHTEp-
nperarop JavaScript BoI3biBaeT METOA YCTRHOBKHY, NepefiaBasi eMy 3HaueHue ¢ paBoil
CTOPOHBI IPUCBaMBaHMA. B HEKOTOPOM CMBIC/IE 3TOT METOJ OTBEYAET 32 “yCTAaHOBKY™
3HaYeHUs cBOicTBa. BosBpalljaeMoe 3HaYeHNe METOla YCTAHOBKM MTHOPMPYETCA.

Ecnu cBoitcTBO MMeeT MeTO[ MONMy4YeHUA M METOJ YCTAaHOBKM, TO OHO SIBNAETCA
CBOVICTBOM 1 uTeHus/3anucu. IIpu Hanuuum TONbKO MeTOfa NMONYyYeHUA CBOMCTBO
HOfiep>)KMBaET TONbKO YTeHKe. A eC/I CBOMCTBO PacrofiaraeT TONbKO METOJIOM YCTa-
HOBKM, TOIJJa OHO CYUTAETCA CBOMCTBOM TOJNBKO A 3anmcy (B CBOMCTBAX C JaHHbI-
My nogo6HOEe HEBO3MOXKHO), M TMOMBITKM €ro 4TeHus Bceraa Aaiot undefined.

CpoitcTBa ¢ MeTOaMM AOCTyIa MOXKHO ONpefeNsaTh NOCPEACTBOM pacIiMpeHus
CUHTaKCKCa OOBEKTHBIX NUTEpPanoB (B OTAMYME OT PACCMOTPEHHBIX 3heCh APYTUX
Pacuimpennit ES6 MeToabl nonydyenus u yctaHoBku nosisunuch B ES5):

let o = {

// OBBIKHOBEHHOE CBOMCTBO C AAHHBMM
dataProp: value,

// CBoitcTBO C MeTomaMu HOCTyNa ofpefesaeTcsa Kak napa QyHKumi
get accessorProp() { return this.dataProp; },
set accessorProp(value) { this.dataProp = value; }
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CBOJCTBa C METOAAMM JIOCTYTIA OIPENENAIOTCA KaK OAMH MU Ba METOAA, MMEeHa
KOTOPbIX COBHNAJAIOT C MMeHeM CBOiCTBa. OHM BBITIANAT MOXOXMMM Ha O6bIYHbIe
MeTOfbI, OTpefie/IeHHbIe C MCIONIb30BaHUEM COKpalleHHoit 3amucu ES6, 3a uckmoye-
HMEM TOTO, YTO ONpefe/NeHNA METONOB IONYYeHNA U YCTAHOBKYM NMpPeABApAIOTCA get
wim set. (IIpu onpepenenum MeTOROB MONy4YeHUA U ycTaHOBKM B ES6 BbI Takike
MO>KeTe TIPMMEHATDb BBIYMC/IAEMble MMEHA CBOMCTB, JUI Yero MPOCTO 3aMEeHUTE UMs
CBOICTBa NOC/e get uam set BbIpaXkeHyEM B KBaf[paTHBIX CKOOKax.)

MerToap! JOCTyIIa, ONpeNie/ieHHbIE paHee, NMULUb MOAYYalu U YCTaHABIMBAIM 3Ha-
yeHMe CBOVCTBA C JaHHBIMU, TIO3TOMY He 6bIIO 0COOOro CMBIC/IAa OTAABATb MPEATNOY-
TeHMe CBOMCTBY C MeTOAiaMy AOCTYIa Nepef CBOMCTBOM C AaHHbIMU. Ho B KauecTse
6onee MHTEPECHOTO MPMMeEPA PaCCMOTPUM CIIEAYIOIMI OOBEKT, KOTOPbI NPEACTaB-
ifeT ABYMEPHYIO leKapToBy TO4KY. OH MMeeT OObIKHOBEHHbIE€ CBOCTBA C JAaHHbIMY
JIA NPEACTaBlIeHUA KOOPAMHAT X U ¥ TOYKM IUIIOC CBOMCTBA C METOAAaMM JJOCTYIa,
KOTOpbBI€ AAl0T 9KBMBANeHTHbBIE MONAPHbIE KOOPAVHATHI TOYKM:

let p = {
//X ¥ y - OCHIKHOBEHHHE CBOMCTBa C HAHHEMM, OONYCKAaKIMe YTEHUEe M 3aluch
x: 1.0,

y: 1.0,
// r - CBOMCTBO C MeTOHaMy HOCTyMNa, OONycKaomee YTeHue M 3anmch,
// c MeTomaMM MOJIyYEHUS U YCTAHOBKM .
// He 3abrBaiiTe noMemaTk 3aMnATyo NOCJEe METOHOB IOCTYMa.
get r() { return Math.hypot (this.x, this.y); },
set r(newvalue) {
let oldvalue = Math.hypot (this.x, this.y);
let ratio = newvalue/oldvalue;
this.x *= ratio;
this.y *= ratio;

b

// theta - cBOMCTBO C MeTomaMM HOCTyNa, INOMNYycCKaplee TONbKO YTEHUEe
// n mMemee Jmub METOX OJIYYEHUS .
get theta() { return Math.atan2(this.y, this.x); }

}i

p.r // => Math.SQRT2

p.theta // => Math.PI / 4

O6patute BHMMaHMe B mpuMepe Ha MCIIONb3OBaHMe K/IIOYEBOro ciosa this B
METOaxX ITONIy4YeHUs M METOAE yCTaHOBKM. VIHTepripeTaTop JavaScript BhI3bIBaeT 3TH
¢ynxumm kak MeTombl 06bEKTa, B KOTOPOM OHM OIpENe/NieHbl, T.e. BHYTpM Tena QyH-
Kuuu this ccpinaerca Ha 06bekT Toukyu p. Takum 06pa3oM, MeTOA MOnyYeHUs s
CBOMCTBAa I MOXET CChIIATbCAA Ha CBOICTBA X M y ¢ nmoMmombio this.x u this.y.
Meroppt u knoueBoe cnoso this 6yayT AeTanbHO pacKphiTh B nopipasgene 8.2.2.

CpoiicTBa ¢ MeTOfaMM JOCTYNa HAC/AEAYIOTCA B TOYHOCTM KaK CBOMCTBa C JJaH-
HBIMH, a IOTOMY BBl MOXXeTe NPUMEHATDb ONpeNe/IeHHbl1 paHee OOBEKT P B KauecTBe
NpOTOTMNA ANA APYTHMX TOYeK. Bbl MoXeTe MpefoCTaBUTH HOBbHIM OObEKTaM cobC-
TBEHHbIE CBOMCTBA X M Y, a CBOJMCTBA r U theta OHM yHAC/leRYIOT:
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let q = Object.create(p);// HoBbl1 OGBEKT, KOTOPEN: HaCJIeLyeT MeTOM:

q.x=3; q.y = 4;
q.r

q.theta

// fOJIyueHMs U YCTaHOBKMU

// Co3paTb B q COOCTBEHHHE CBOMCTBA C HAHHEMA
// => 5: yHacnegoBaHHEE CBOMCTBa

// C MeToIaMm HOCTyra paboraioT

// => Math.atan2 (4, 3)

B noka3aHHOM Bbillle KOfie CBOJCTBA C METOJAMM AOCTYMNa MCIONB3YIOTCA ANA
onpenenenmnsa API-untepdeiica, koTopblit 06ecrieunBaeT [Ba MpeACTaBneHMs (HeKa-
pTOBbI M NOJAPHbIE KOOPAMHATBI) OAMHOYHOrO Ha6opa faHHbIX. JIpyrue NpuumHbI
npYMEHEHMs CBOMCTB C METONAMM [IOCTYMNa BKMIOYAIOT KOHTPO/Ib KOPPEKTHOCTH NpU
3alMCH CBOJCTB M BO3BpallieHMe OTAMYAIOLIMXCA 3HAYeHMI IpY YTEHMM KaXK[Ooro

CBOMCTBA:

// 3TOT OBBEKT T'eHEPUPYET CTPOTO YBEJIMUMBAUIMECS NOPSOKOBHE HOMEpa

const serialnum = {

// CBOJCTBO C HaHHEMM, KOTOPOE XPaHUT CJEOyouMil NOPAOKOBHII HOMEP.
// CvMBOJNI _ B MMEHM CBOMCTBA MOACKABHBAET, YTO OHO NpPelHA3HAYEHO
// TONBKO A BHYTDEHHET'O MCHNOJb30BaHMUA.

_n: 0,

// BO3BpaTUTh TeKyllee 3HaueHMe U MHKPEMEHTMPOBATL €rO0
get next() { return this. n++; },

// YCTaHOBATH HOBOE BHAauUEHME N, HO TOJIbKO €CJIM OHO OOoJblle TeKymero

set next(n) {

if (n > this._n) this. n=n;
else throw new Error ("nopsioKoBEII HOMEP MOXHO YCTaHaBJMBAThb
TOJILKO B Bosbuee 3HaueHue");

}
}i
serialnum.next = 10;
serialnum.next
serialnum.next

// YCTaHOBMUTbL HaudallbHED NMOPSOKOBEIT HOMEp

// =>10

// => 11: npu kaxmoM obpameHmm K next

// MBI IOJIyYaeM OTJIMYAKIeeCs 3HAuYeHue

HaxoHel, Hy>Ke IpUBefeH eliie OOVH NMPUMeP UCTIONb30OBaHMSA METOAA IONYYEeHUA
AnA peanu3aluy CBOMCTBA C “Marn4yecKuM” NOBeHECHUEM:

// 3roT OGBEKT MMEeT CBOMCTBa C MeTomaMM IOOCTYIa,

// KOTOpHE BO3BpAUAT CJIydalHhe uucia.

// CraxeM, Kakmoe BbUMCJIEHME BHpPaxeHusa random.octet B pesysbTare
// maet cnyuaitHoe umcyio Mexay 0 u 255.

const random = {

get octet() { return Math.floor (Math.random()*256); },
get uintl6() { return Math.floor (Math.random()*65536); },
get intl6() { return Math.floor (Math.random()*65536)-32768; }
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6.11. Pe3lome

B rnaBe 66111 MOAPOGHO omycaHbl O6BEKTHI JavaScript U pacKphIThI C/IeAYyOLIye
OCHOBHbIE TEMBIL.

BasoBas TePMMHONOTMUSA, CBA3AHHAA C 06EKTaMy, BK/IIOYasA CMBICI TEPMUHOB
nepeYnCIMMBblit M COOCTBEHHOE CBOVICTBO.

CHHTAKCUC OOBEKTHBIX INTEPANIOB, B TOM YMC/IE MHOTME HOBble BO3MOXKHOCTH,
nosiBuBLMecs B ES6 u nocnepyommx Bepcusx.

Cnoco6bl YTeHUs, 3aUCH, YAA/IeHNUA, TIePEeUUCTIEHUS Y NIPOBEPKM Ha TpeaMer
CyILLIECTBOBaHMA CBOJCTB 06beKTa.

Ocob6eHHOCTH paboThl HaclnefOBaHMsA, OCHOBAHHOIO Ha NPOTOTHUIAX, B
JavaScript u cosgmanue o6'bekTa, YHaCNeJOBaHHOIO OT APYroro o6’bexkTa, C no-
molbio Object.create().

Crioco6bl KOIMPOBaHUA CBOMCTB U3 OFHOrO 06'beKTa B APYroit ¢ NpMMeHeHNeM
Object.assign().

Bce sHauyeHus JavaScript, He OTHOCAILMECA K 9eMEHTApHbIM 3HAYEHUAM, ABIAIOT-
ca o6bekTamMu. ITO KacaeTcss MacCMBOB M QYHKIMIA, KOTOpbIe OYAYT pacCMaTpUBaTh-
CA B CIeAYIOLIMX ABYX I7laBax.
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rMABA 7

Maccusbl

B 3TOi1 rnaBe OOGCYXAAOTCA MAcCMBbl — (YHAAMEHTANbHbIA TUN [JaHHBIX B
JavaScript u 60NbIIMHCTBE APYTUX A3BIKOB IPOrpaMMupoBaHus. Maccue npepncras-
nseT co60i1 ynopAaAOYEeHHYIO KO/UIEKLMIO 3HaveHuit. Kaxxpnoe 3sHaueHne HasbiBaeTcs
7IEMEHMOM, ¥ KQXKABLA 37IeMEHT MMeeT YMCIOBYIO MO3ULMIO B MacCUBE, U3BECTHYIO
KaK uHdexc. Maccusbl JavaScript ABNAIOTCA HEMUNUSUPOBAHHBIMU: ITIEMEHT MACCHU-
Ba MOXXET OTHOCUTBCSA K MOOGOMY TUIY, a pasHble 3/IeMEHThI OfHOrO MacCUBa MOTYT
MMeTb OT/IMYAIOLLYEC TUINbL. DIEMEHThl MacCHMBa MOTYT ObITh laxke 06beKTaMM MIN
APYTMMM MacCMBaMM, YTO NO3BOJISAET CO3/{aBaTh CNIOXHbIE CTPYKTYpPbl JAaHHBIX, TaKue
KaK MacCUBBI OObEKTOB ¥ MacCUBBI MaccUBOB. VIHIeKkchl B MaccuBax JavaScript Hauu-
HAOMCA ¢ HyAA Y TIPEACTABIAIOT co60it 32-6MTHDBIE YMCNa: MHIEKC MEPBOTO 3/IEeMEHTa
paBeH 0, a Han6onbLIMIT BO3SMOXXHBIN MHAEKC cocTaBnseT 4294967294 (2%2-2) ana
MAaKCMMa/IbHOTO pasMmepa MaccuBa B 4294967295 anemenToB. Maccusbl JavaScript
ABNAIOTCA OUHAMUYECKUMU: TIO Mepe HafloOOHOCTU OHYM YBEIMYMBAIOTCA MM YMEHb-
WAIOTCSA, a TIPU CO3AHUM MACCHBA HET HEOOXOAMMOCTH OOBABAATD [ Hero Qux-
CHPOBaHHbBII pasMep WM MOBTOPHO pa3MeliaTh B MAMATU B C/Ty4ae U3MEHEHMA €ro
pasMepa. Maccussl JavaScript MOTyT ObITb paspexeHHbimu: NEMEHTHI He 06A3aHbI
MMeTb CMeXHbleé MHJEKCHI, IO3TOMY BO3MOXXHO Hanmmuume GOpemreir. Kaxapiit mMac-
cuB JavaScript umeeT cBoiicTBO length. JInsa HepaspeXeHHbIX MaCCMBOB CBOMCTBO
length ykasbiBaeT KONMMYeCTBO 3/IEMEHTOB B MaccuBe. [l paspe)keHHbIX MacCUBOB
3HayeHme length 6osnblile caMOro BHICOKOTO MHJEKCa JII060ro a/neMeHTa.

Maccuss! JavaScript siBnsiorcs cneumanusupobaHHoi popmoit obbexTa JavaScript,
¥ B IefICTBUTENBHOCTY UHAEKCH MAaCCMBOB — He MHOTMM 6o0/ee 4eM MMeHa CBOJCTB,
KOTOpble MpOCTO OKa3anuch LenbiMu yncnamu. O cnenuanusaLMax MacCUBOB peyb
NoiiieT B Apyrom MecTe raaBbl. Peanusaumy 06bIYHO ONTMMU3UPYIOT MAacCHMBBI, TaK
YTO AOCTYN K 3/IEMEHTaM MacCMBa C YMC/IOBOM MHEKCALMit, KaK NMPaBUIO, BbINOMHSA-
€TCA ropasfo GbICTpee, HEXeNu AOCTYI K OGBIKHOBEHHBIM CBOVICTBaM OG'bEKTOB.

Maccusbl HacnenyloT cBOiCTBa OT Array.prototype, KOTopsiit onpeaenser 60-
TaThiji Habop METOOB MAHMITY/IMPOBAHMA MacCUBaMM, PaCKpbIBaeMblii B paspene 7.8.
Bonbmmucreo atnx MeTonoB ABNAIOTCA 0606UieHHbIMU, 3 3HAUMT, OHM KOPPEKTHO
PaboTaoT He TONBKO C MOA/IMHHBIMM MacCMBaMM, HO TAaKXKe C MIO6BIM “06DbEKTOM,
Noxo)kuM Ha MaccuB”. Mbl 06CyauM O6BEKTHI, TOX0XKME Ha MacCUBBI, B pasfiene 7.9.
Hakomnen, crpoku JavaScript BeayT ce6s mogo6HO MacCMBaM CHMBONIOB, ¥ MBI TIOC-
MoTpum Ha Takoe noBefeHue B pasfene 7.10.
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B Bepcun ES6 6b1n1 BBeleH HA6Op HOBBIX KNaCCOB TUIA MacCUBOB, KO/NIEKTUBHO
U3BECTHBIX KaK “TMIM3MPOBaHHbIE MaCCUBBI. B OT/IMYME OT HOpMa/IbHBIX MaCCUBOB
JavaScript TMIM3UPOBaHHblE MACCUBbI UMEIOT bukcupoBaHHy0 AINHY U PUKCUpO-
BaHHDII YMCIOBONM TUN 3/1eMeHTOB. OHM 06ecneYnuBaIOT BHICOKYIO IIPOM3BOATENb-
HOCTb M JOCTYIl Ha YypOBHe 6ajiTOB K HBOMYHBIM JAHHBIM, Kak OyfeT mokasaHO B

paspene 11.2.

7.1. Co3paHne MacCcMBOB

CospaBaTh MaCCMBBI MOXXHO HE€CKOJIbBKUMM crocobamn. B nocneAyroumux nogpas-
Jenax NpuBOAATCA 06 bACHEeHNA, KaK CcOo3JaBaTb MaCCUBbBI C MTOMOLIBIO:

e JIMTEpanoB TUIIA MaCCUBOB;
e omepauyM pacnpOCTPaHEHMS ... Ha UTEPUPYeMOM O6beKTe;
® KOHCTpyKTOpa Array();

o ¢abpuunbix metofioB Array.of () u Array.from().

7.1.1. Jiutepanbl TMNa MaccMBOB

Ioxkamyit, caMblil NPOCTO CIOCO6 CO3aHMA MacCUBa NpefycMaTpUBaeT UCHONb-
30BaHMe JIMTEpasia TUIIAa MacCUBa, KOTOPBIiA NpeACTaB/AeT cO60M CIMUCOK 3/1eMEHTOB
MaccuBa, pa3fie/IeHHBIX 3aNATBIMY, BHYTPY KBaJipaTHBIX CKOOOK. BoT mpumep:

let empty = []; // MaccuB Ge3 3JIEMEHTOB
let primes = [2, 3, 5, 7, 11]; // MaccuB C NATLI0 YMCJIOBEMM SJIEMEHTaMU
let misc = [ 1.1, true, "a", ]; // Tpu BJeMEHTa Pa3JIMUHHIX TUIIOB

// IUIoC XBOCTOBas 3ansaTas

3HaueHus nuTepana TUNa MaccuBa HeE obsasaTenpHO HOJI>KHBI 6BITh KOHCTAHTAMU;
OHM MOTYT 6BITD IIpONU3BO/TbHBIMU BbIpAXKE€HUAMM:

let base = 1024;
let table = [base, base+l, base+2, base+3];

JIwrepanbl TNIIa MaCCMBOB MOTIYT COJIE€pPXXATb 06 BeKTHbIE JIATEpAJIBl NN [Jpyrue
JIUTEpanbl TUIIAa MaCCUBOB:

let b = [[1, {x: 1, y: 2}], [2, {x: 3, y: 4}1]);
Ecnu nurepan tma MaccuBa B KaKOW-TO CTPOKE COJEPXXUT MHOXKECTBO 3alATHIX
6e3 3HauyeHMit MeXIy HUMH, TOrAa Maccus GyfeT paspexxeHHbIM (cMm. pasgen 7.3).

SnemMeHTHI MaccuBa, 1A KOTOPHIX 3HAYEHNA OMYLIEHBI, He CYLECTBYIOT, HO B CAIy4ae
MX 3anpaliMBaHUA NPEACTaBAAIOTCA KaK undefined:

let count = [1,,3]; // 2ymeMeHTH HaxomATCsA o mMHOoekcam 0 u 2.
// To uHmekcy 1 sjeMeHTa HeT
let undefs = [,,1; // MaccuB, He comepxaumit SJIEMEHTOB,

// HO viMeUMIT IIMHY 2

CHHTaKCHC NUTepanoB THMIIA MacCUBOB HOMYCKaeT Hajnu4ue NOMOTHUTENbHOM
XBOCTOBOM 3alATO, TaK 4YTO [, , ] MMeeT AnuHY 2, a He 3.
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7.1.2. Onepauus pacnpocTpaHeHus
B ES6 1 6onee HOBbIX BepCUAX MOXKHO MPUMEHATb “ONepaLyio pacnpocTpaHeHusn”
e 4TO6BI TNTOMeELaTh 3/IEMEHTHI OAHOrO MacCBa BHYTPb JIMTEpajia TUIIA MAaCcCUBA:

let a = [1, 2, 3]:
letb=(0, ...a, 41; //b==10,1, 2, 3, 4]

MHoroTouse “pacnmpocTpaHseT” MAacCUB a, TAK YTO €ro 37€MEHTbl CTaHOBATCSA
37IeMEHTaMM CO3/1aBaeMOro JIMTepaja TUIa MaccuBa. PeaynbraT monyvyaercs Takou
e, KaK ecu 6bl KOHCTPYKIUA . . .a 6bina 3aMeHeHa 3/1eMEeHTaMM MaccuBa a, mepe-
yucneHHbIMY 6YKBa/IbHO BHYTPM BK/IIOYAIOLEro MMTepana tuna Maccuba. (Obpature
BHMMaHMe, YTO XOTA Mbl Ha3blBaéM MHOrOTOYME ONepaiueil pacnpoCTpaHeHus, 3TO
He TIOUIMHHAA Onepanyus, IOCKOIbKY ee MOXKHO MCIO/b30BaTh TONBKO B JIMTEpaiax
TMIIa MACCMBOB U, KaK GyfieT OKa3aHO I03)ke B KHUTe, B BbI30BaX QYHKIMIL.)

Onepauusa pacnpocTpaHeHua obecneynBaeT yAo6HbI ciocob co3nanusa (Herny-
60KOIT) KOIIMM MacCUBa:

let original = [1,2,3);

let copy = [...original];

copy[0] = 0; // MommduxaumMs KOMMM He NPUBOIMT K M3MEHEHUIO OpMUIMHAaJa

original(0] /=1

Onepaumusa pacnpocTpaHeHuMa paboTaeT C NO6GbBIM UTepUpPyeMbIM OO6BEKTOM.
(Mmepupyemvie 06beKTHI — TaKue OOBEKTHI, IO KOTOPHIM BbINIONHAET MPOXOX LMK
for/of; BepBble OHM BCTpeYanuch B noapaspene 5.4.4, a B rnase 12 ouu 6yayT pac-
cMaTpuBarbca 6oree noppo6Ho.) CTPOKM MTepUpyeMBbl, IO3TOMY Bbl MOXKETe IpH-
MEHATb ONEPaLMI0 PacNpOCTpaHeHUA [JIA NpeBpalleHusa n1060i CTPOKM B MacCuB
OHOCHMMBO/IBHBIX CTPOK:

let digits = [..."0123456789ABCDEF"];
digits // => ["0", "1", "2"' "3"' "4"’ "5", ll6", "7"' "8"’ "9",
// "A" ’ "B" R IIC" , "Dll , "E" , "F"]

O6mbexTsl MHOXECTB Set (cM. moppaspmen 11.1.1) uTepupyembl, Tak YTO JerKkuit
cnoco6 ypaneHus Ay6MMPOBaHHBIX 3/1EMEHTOB M3 MAacCUMBAa NpPeNyCMaTPMBAaeT ero
npeo6pasoBaHMe B 06'beKT MHOXECTBA M 3aTeM HeMeJ/IeHHOe IIpeo6pa3oBaHme MHO-
XKEeCTBa B MaCCHB C MCIO/Ib30BAHMEM OINEpaLIMy PaCIPOCTPAHEHUA:

let letters = [..."hello world"];
[ . .new Set (1etters) ] // => ["hll’ lle“, "1"’ “O", “w ", llw", "rll, "dll]

7.1.3. KoHCTpyKTOp Array ()

Eme opun cnoco6 cospaHus MaccuBa — NpUMeHeHMe KOHCTpPyKTopa Array (),
KOTOpBIif MOXKHO BBI3IBATb TPEMSA MYTAMM.

® Bri30B 6e3 apryMeHTOB:

let a= new Array():;

Taxaa meTopyKa cospaer mycToit MaccuB 6e3 371eMEHTOB M S9KBUBAJIEHTEH JIUTe-
pany timna MaccuBa [].
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o BbI30B C OAMHOYHBIM YMCTIOBBIM apryMEHTOM, KOTOPbIi yKasblBaeT AJIMHY:
let a= new Array(10);

Takas METOAMKA CO3AAET MACCUB C YKa3aHHOI ANMHOI. DTy GOPMY KOHCTPYyK-
Topa Array() MOXXHO MCIIONb3OBaTh /A TMpPeABAPUTENLHOTO pasMelleHus
MaccuBa, KOrja 3apaHee M3BECTHO, CKO/IbKO 37IeMEHTOB NoTpebyercsa. Baxwo
OTMETHUTD, YTO B Pe3yNbTUPYIOIEM MAaCcCHBe HeT HMKAKMX 3HaYeHMIt, a CBOJic-
TBa MHAEKCOB MaccuBa “0”, “1” u T.1. Baxke He ONpeHeNeHbl.

e SIBHOe yKasaHue JBYX U 6onee 3/1eMEHTOB MacCUBA WM OAMHOYHOrO HEYMUCO-
BOTO 9/IeMEeHTa:
let a = new Array(5, 4, 3, 2, 1, "testing, testing");

B Takoit popMe apryMeHTbl KOHCTPYKTOPa CTAHOBATCA 3/IEMEHTaMM HOBOro
MaccuBa. [IpuMeHATD nMTEpan TUMA MacCUMBa MOYTH BCErAa NPOLLE, YeM KOHC-
TpyKTOp Array () B moso6Hoit Manepe.

7.1.4. Array.of ()

Koraa ¢yHKIMA KOHCTPYKTOpa Array () BbISHIBAETCA C OfHMM YUCIOBBIM apry-
MEHTOM, OHa MCIIO/Ib3YeT €ro Kak AmMHy MaccuBa. Ho npu Bbi3oBe ¢ 6ombmm Konu-
4eCTBOM 4MCIOBBIX apryMeHTOB (pyHKIMA KOHCTPYKTOpa Array () TpaKkTyeT MX Kak
3/1eMeHTHI /11 CO3[JaBaeMOro MaccMBa. JTO 03HAYAET, YTO KOHCTPYKTOp Array () He
MOXXeT NIPUMEHATbCA IJIA CO3[laHUA MAaCCUBA C €JUHCTBEHHBIM YMC/IOBbIM 3/IEMEHTOM.

B Bepcun ES6 ¢yHkumua Array.of () pemiaer onucaHHyio mpobneMy: oHa mpen-
cTaByiAeT co60it habpuyuHbIt METO, KOTOPBIi CO3AET M BO3BPAlL[a€T HOBBII MacCUB,
MCIIONb3YA 3HAYEHNA CBOMX apryMeHTOB (He3aBMCMMO OT MX KONMMYeCTBa) B KayecTBe
3/IEMEHTOB MaccuBa:

Array.of () //=>[]; npu BH30OBe 6e3 apT'yMEHTOB BO3BpallaeT I[1yCTOi MacCuUB
Array.of (10) // => [10); npu BH3OBe C €IMHCTBEHHBM YMCIIOBEM

// apryMeHTOM CNOCOOHa CO3IaBaTh MACCUBH
Array.of(1,2,3) // => (1, 2, 3}

7.1.5. Array.from()

Array.from — ewe oguH ¢abpuuHbIl MeTOR, BBefeHHbI B ES6. OH oxupaet
B [IEpBOM apryMeHTe UTEPUPYEMBbIit MM MOXOXMIt Ha MacCUB OOBEKT U BO3BpalLaeT
HOBBIf MacCUB, KOTOPbIi1 COREPXKUT 3NIEMEHTHI NepeflaHHoro o6bexta. C utepupye-
MBbIM aprymeHToM Array.from(iterable) pab6oraeT nogo6HO onepauum pacnpo-
CTpaHeHus [...iterable]. Kpome Toro, oHa npemiaraer mpocToit crocob anaA no-
Ny4eHUs KOIMM MacCUBa:

let copy = Array.from(original);

Meron Array.from() Tak)ke BakeH OTTOTO, YTO OH ONpeAeNseT Cnoco6 co3fa-
HUA KONUM B BUJE NOMIMHHOrO MacCuBa U3 06'beKTa, MOX0Xero Ha MaccuB. O6bEKTh
TIOX0XK1e Ha MaCCHBBI, He AB/AIOTCA 06beKTaMM MacCHBOB, KOTOpbIE MMEIOT YMC/IO-
BO€ CBOWCTBO [/IMHBbI ¥ 3Ha4eHMs, COXpaHEHHBbIE C IIOMOLbIO CBOICTB C MMEHAMM
B ¢opme nenbix uncen. Ilpu Hanucanum Kopa JavaScript Ha CTOpOHe K/IMEHTa BO3-
BpalllaeMblé 3HaYEHUs HEKOTOPhIX METONOB Be6-6paysepoB MOX0XM Ha MAacCUBBI, U
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06pa6aTblBaTb TaKue 3HaueHUsA MOXET ObITh Jierye, €eCny CHavaja npeo6pa303a1'b Ux
p IMOA/IMHHDBIE MAaCCUBDBL

let truearray = Array.from(arraylike);

Meropn Array.from() mpuHMMaeT HeoOA3aTeNbHBIN BTOpOi aprymeHT. Ecnn
bl TIEPENAZiUTe BO BTOPOM apryMeHTe QyHKIMIO, TOIla B XOfie MOCTPOEHUsA HOBO-
ro MacCMBa KaX/blif 37IeMEHT U3 MCXORHOro o6bexTa GymeT mepenaBaTbCsA yKasaH-
go#t BaMyu QYHKIMY, a BO3BpalllaeMoOe €10 3HaueHMe OyfieT COXPaHATbCA B MacCUBe
BMECTO TIepBOHa4anbHOro 3HayeHua. (Meron Array. from() Bo MHOroM NoxoXx Ha
MeTOR map () MaccuBa, KOTOpbI# 6yfieT npecTaB/ieH MO3XKe B IJIaBe, HO BHINOMHATD
comocTapenue apdeKTUBHEe BO BpEMA MOCTPOEHMA MacCHBa, YeM CO3JJaTh MacCUB
y 3aTeM OTOOPas3suUThb €ro Ha Pyroi HOBBI MaccUB.)

7.2. YTeHue u 3anncb 3NeMeHTOB MaccuBa

JocTyn K 9/eMEHTy MaccuBa OCYIIECTBIAETCA C NpUMeHeHMeM omepauuu [].
CcbIKa Ha MacCMB JO/DKHA HAXOAMTBCA ClieBa OT KBaApaTHBIX CKOOOK. BHyTpb
KBafjpaTHBIX CKOGOK O/KHO ObITH MOMELIEHO MPOM3BONBHOE BbIpa)KeHME, UMEIO-
njee HEOTPULIATENLHOE 1IEIOYMUCTIEHHOE 3HaYeHMe. YKa3aHHBIA CUHTAKCHUC MOXKHO UC-
MONb30BaTh KaK JUIA YTEHMsA, TaK M 1A 3aIMCH 3HAYEHMS SIEeMEHTa MaccuBa. Takum
06pa3oM, Bce HIKeceRyloliMe onepaTopbl 6yAyT AOMycTUMbIMMU B JavaScript:

let a = ["world"]}; // HadaTb C OOHOBJIEMEHTHOT'O MacCuUBa

let value = a[0]; // Tpounrars snemeHT 0

afl] = 3.14; // Bammcare sneMeHT 1

let i = 2; )

a[i] = 3; // 3BanucaTb 3JIeMeHT 2

a[i + 1] = "hello"; // BanucaTb 3JeMeHT 3

ala[i]] = a[0]; // Npounrarh sjeMeHTH 0 ¥ 2, 3amMcaTb SJIEMEHT 3

Oco6eHHOCTb MacCUBOB B TOM, YTO B ClTy4ae NMPUMEHEHNA MMEH CBOJCTB, KOTO-
pble ABNAIOTCA HEOTPULATENbHBIMM Lie/ILIMM YMCNIAMM MEHbIle 2%2_1, mMaccuB aBTO-
MaTM4ecKMu NOJ/iep>KMBaeT 3HaYeHne cBoiictBa length. Hanpumep, B npeabigymem
KOfie MBI CO37ja/I¥ MacCUB a C eAMHCTBEHHBIM 3/1€eMEHTOM. 3aTeM Mbl IPUCBOMIN 3Ha-
YeHusa no uHAekcaM 1, 2 n 3. B utore cBoiictBo length mamMeHnNIOCH:

a.length // =>4

BcniomuuTe, yTo MaccuBbl — cnenmanusupoBaHHbI BUA, 06bexTa. KBagparHbie
CKO6KM, MCTIONb3yeMble I JOCTYTA K 3MEMEHTAaM MaccuBa, paboTaloT B TOYHOCTH Kak
KBafipaTHble CKOOKM, PMMeHseMBbIe JUIA JOCTYTIA K CBOVICTBaM MaccuBa. VIHTepripeTaTop
JavaScript npeo6pa3syeT yKasaHHBI BaMy 4MC/IOBOJ MHMEKC MacCUBa B CTPOKY — MH-
AeKC 1 cTaHOBUTCA CTPOKOIt "1", — IOC/IEe Yero UCIONb3yeT Pe3yAbTHUPYIOLLYIO CTPO-
Ky B kayecTBe MMeHM CBOICTBA. B npeobpasoBaHuy MHAEKCA U3 YUCIA B CTPOKY HET
HiYero oco6eHHOro: Bbl MOXKETE NMOCTYNATh TaK M C OGBIYHBIMM OObeKTaMu:

let 0= {}; // Co3pmaTb NpocToi OOLEeKT

o[1] = "one"; // VHODeKCHMpOBaTL €ro C NOMOWBK LEJIOrO YMcia

o["1l"] // => "one"; uKMCJIOBHE M CTPOKOBEHE MMEHa CBOMCTB
// CUMTANTCSH OOMHAKOBEMM
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TNone3HO YE€TKO OTAMYATh UHOEKC MAccUBa OT umeHu céoticmea obvexma. Bce ny.
HeKCHI ABNAOTCA UMEHaMM CBOVICTB, TO TOIbKO MMEHA CBOJCTB, KOTOPbIE MPECTaB/Ns-
foT coboit Lenbie uncna mexay 0 u 2%2_2, 6ynyT unpmexcamu. Bce MaccuBBI ABNATCH
06peKTaMM, ¥ Bbl MOXKETe CO3/jaBaTh B HMX CBOMCTBA C /Mo6biMu uMeHamn. OfHako
ec/i Bbl IpMMEHsETe CBOVCTBA, KOTOpbIe MPEACTABAIT co60i MHAEKChI MacCUBa, To
MacCMBHI TTOAAEPXKUBAIOT 0co00e MoBefeHNe N0 OOHOB/IEHMIO MX CBOMCTBA length
o Mepe HEO6XOnUMOCTH.

O6paTuTe BHUMaHMeE, YTO MHAEKCUPOBATb MAaCCMB MOXHO C MCIIONIb30BAHMEM OT-
pULaTeNnbHBIX UMM Heuenbix Yncen. Takoe uncno npeo6pasyercsa B CTPOKY, KOTOpas
NPUMEHAETCA B KayecTBe UMEHU CBOMCTBA. I[lockonbKy MMs CBOJCTBa He ABAsETCH
HEOTPULATENbHBIM 1IE/IBIM YMC/IOM, OHO TPAaKTyeTCA KaK OGBIKHOBEHHOE CBOWCTBO
o6bekTa, a He MHAeKc MaccuBa. Kpome Toro, mpy MHAEKCMpOBaHMM MacCHBa MOC-
PEACTBOM CTPOKM, KOTOpas B pesynbraTe Npeo6pa3soBaHus HaeT HEOTPULATENbHOE
11e/I0€ YMCTI0, OHA BefleT ce6s KaK MHJEKC MacCMBa, HO He KaK CBOMCTBO 00bekTa. To
JKe caMoe CIIpaBef/IMBO B ClTy4Yae MCNONb30BaHMUS YMCIIA C IUIABAIOLIE TOYKOM, COB-
MAajaloLEero 10 BeIM4YMHE C LEeNbIM YUCIOM:

a[-1.23] = true; // 31O cospmaeT CBOMCTBO IO MMeHyu "-1.23"

a["1000"] = 0; // 3ro 1001~ sjeMeHT MaccuBa
a[1.000] =1; // WHpexc maccuBa 1. To xe camoe, uro u af[l] = 1;

ToT ¢aKT, YTO MHJEKCHI NPEACTABAAIT CO60i MPOCTO OCOODI TUII MMEHM CBOJIC-
TBa 06'beKTa, O3HaYaeT OTCYTCTBME B MaccHBax JavaScript MOHATUA OWMOKM “BBIXOa
3a rpaHunbr. [Ipu nonbiTKe 3ampoca HeCYIeCTBYIOIEro CBOMCTBa Moboro o6bekTa
BBI NIONMy4MTE He omMOKy, a Bcero b undefined. Tak MPOMCXOAUT M C MacCHBa-
M¥, ¥ C 06'beKTaMu:

let a = [true, false]; //3TOT MACCMB COOEPXKUT BDJIEMEHTH MO MHOeKkcaMm 0 u 1
al2] // => undefined; as1eMeHT NoO 3TOMYy MHOEKCY OTCYTCTBYET
al-1] // => undefined; cBOMCTBO C TakMM MMEHEM He CylecTBYyeT

7.3. Paspe)xeHHble MacCUBbI

Paspesicennbtii MacCMB — 3TO MacCUB, 3/IEMEHTH KOTOPOTO He MMEIOT HelpepbiB-
HBIX MHJIEKCOB, HaunHalommxcaA ¢ 0. O6bIYHO CBOMCTBO length MaccuBa yKasbiBaeT
KONMYECTBO 37IeMEHTOB B MaccuBe. Korga MaccuB paspexxeHHbDIi, 3HadyeHue CBOMCTBA
length 6ygmer Gonblue KonMUECTBa 37eMEHTOB. Paspe>keHHble MacCMBbI MOXHO CO-
3[1aBaTh C MOMOIbI0 KOHCTPYKTOpa Array () M ImpOCTO 3a CYeT NMpUCBaMBaHUA MO
MHJIEKCY, NPEBHIIIAOIIEMY TeKylllee 3HaYeHue CBOMCTBa length MaccuBa.

let a = new Array(5); // 3IeMeHTH OTCYTCTBYKT, HO a.length pasHO 5
a=[(]; // Co3paer mMaccupB 6e3 3meMeHTOB U length = 0
a[1000] = 0; // TipucBamBaHMe nobBaByseT OIMH DJIEMEHT,

// HO ycraHaBmmueBaeT length B 1001
ITosxxe BbI yBuAMTE, YTO AeNaThb MaccUMB Ppa3pexeHHbIM MOXKHO TaK)Ke Nocpenc-
TBOM omnepaiuu delete.

B nocraTounoit cTenenu paspexxeHHble MACCUBBI OGBIYHO peaNu3yIOTC MefJIeH-
HbIM, 60nee 3¢ PexTMBHBIM B MIaHe NaMATH CMOCOOOM B CPaBHEHMM C IUIOTHBHIMY
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MaccMBaMU U TIOMCK 3TIEMEHTOB B TAKUX MAaCCHBAX 3aHMMAET MOYTH CTONbKO XKe Bpe-
MeHM, CKOZIbKO TTOMCK OOBIKHOBEHHBIX CBOMCTB OO'BEKTOB.

O6paTuTe BHMMaHMe, YTO KOT/AA BbI ONyCKaeTe 3HAYEHNE B IMTEpane TUIIA MaCCH-
pa (MPUMEHSAA MOBTOPAIOLIMECS 3aNATHIE, Kak B [1,,3]), pesynbTupyrowmit Maccus
GyAeT Pa3pEeXEHHDIM, a OMyIUEHHbIE INEMEHTHI IPOCTO He CYLIECTBYIOT:

ljet al = (,]: // ITOT MacCUB HE COIEPARMT IJIEMEHTOB

// n 3HaueHme length pasuo 1

let a2 = [undefined]; // 3roT MaccuB mmMeeT omuH sjeMeHT undefined

0 in al // => false: al He comepxuT BJeMeHTa no mHuekcy 0

0 in a2 // => true: a2 mMeer 3Hauenue undefined no mumexkcy 0

IlonMaHue pa3peXXeHHbIX MaCCMBOB — Ba)KHasA 4acThb MOHMMAaHUA MCTUHHOM
npUpOABI MaCCHMBOB JavaScript. Tem He MeHee, Ha paKTHKe GONMBIIMHCTBO MaCCUBOB
JavaScript, ¢ KOTOpBIMY BaM NPUAETCA MMETD fAENO, He 6ynyT paspexeHHbIMU. VI ecnu
paM JIOBefieTCA paboTaTh C paspexKeHHBIM MacCMBOM, TO BIIOJIHE BEPOATHO, YTO B
Kofie BbI OyfieTe o6paiiaTbcs ¢ HUM KaK C HEpPaspe)kKeHHbIM MacCUMBOM, COREpKaluM
aneMeHTHl undefined.

7.4. AnuHa maccuBa

Kaxpplit MaccuB MMeeT CBOMCTBO length, ¥ MMEHHO OHO Jie/IaeT MacCUBbI OT/IN-~
YaIOIMMUCH OT OOBIKHOBEHHBIX 00bekTOB JavaScript. [Ina nmnorHbix (T.e. Hepaspe-
’KeHHbIX) MaCCUBOB CBOMCTBO length ykasbiBaeT KOMM4ECTBO 3/MeMeHTOB. Ero 3Ha-
yeHue Ha eAuHMUIY GOJbIIE CAMOTO BHICOKOTO MHAEKCA B MacCUBE:

[}.length // => 0: MaccuB ‘He COIEPXMUT IJIEMEHTOB
["a”,"b","c"].length // => 3: camuii BHICOKMI MHOEKC PaBeH 2,
// 3HaveHue length parHo 3

Korga mMaccuB paspexxeHHBIN, 3HaYeHue CBOJCTBa length 6onblle xonuyecTsa
MEMEHTOB, M MBI MOXXEM CKa3aTh JIMIUb TO, YTO 3HaYeHMe length rapaHTMpOBaHHO
NpeBbIIAeT MHAEKC MI060ro 3neMeHTa B MaccuBe. JIn6o, ropopsa mo-apyromy, mMac-
cuB (paspe>xeHHBIN MM HET) HUKOTAA He OyfieT MMeTh 3/MeMEHT, MHAEKC KOTOPOro
6onbite unu paBeH 3sHaYeHUIO ero cBoiicTBa length. [l noasepXXaHuUs TaKoro noc-
TOAHCTBA AZIMHBI MacCUBBI O6NIAfAIOT ABYMA CIEUMANbHBIMM IMHUAMM NOBENECHUA.
Ileppas 6bina ommcana BbIe: eCny Bl MPUCBOMTE SHAYEHME /IEMEHTY MaccuBa C
MHzekcom i, koTophIit 6ONbllie VIM paBeH TeKyllleMy 3HadeHMIO CBOiCTBa length
Maccuea, To cBoitcTBO length ycranoBurca B i+1.

Bropas cneumanbHas 1MHUA NOBeAeHNsA, peanusyeMas MacCMBaMy VIS IOAZEPKa-
HMA NOCTOAHCTBA A/IMHBI, 3aK/II0YAETCA B TOM, YTO €C/IY Bbl YCTAHOBUTE CBOMCTBO
length B HeoTpuLAaTENBHOE LENOE YMCNO N, KOTOPOE MEHbIUE TEKYLIETO SHAYEHMS

length, Torga /nooOble TEMEHTDI, YbM MHAEKCHI 6OJbllIe MIN PaBHBI N, YAANATCA U3
Maccuga:

a=1[1,2,3,4,5); // HauaTe C NATUBJIEMEHTHOT'O Maccuba
a.length = 3; // a reneps [1,2,3]

a.length = 0; // YOamuTb BCe BJIEMEHTH. a CTaHOBMUTCS []
a.length = 5; // ImuHa paBHa 5, HO BJIEMEHTH OTCYTCTBYIOT,

// nono6Ho new Array (5)
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Bb1 Tak)Ke MOXKeTe YCTaHOBUTb CBOMCTBO length MaccuBa B 3HaUY€HMeE, NPEBBILIa-
folee ero Texylee sHayeHue. PaKTUYECKU STO He NMPUBEAET K JOOABNEHUIO KAKMX-
To HOBBIX 91€EMEHTOB B MacCyB, a MIPOCTO COSAACT paspeXKeHHYI0 06/acTb B KOHLe

MaccyBa.

7.5. lobaBneHne 1 yaaneHue 3emMeHTOB MaccuBa

Panee yxe Obll MOKasaH MpocTeiumit cnoco6 no6aBneHus 3NMEMEHTOB B Mac-
CHB — TpUCBauBaHMe 3HAY€HUI 1O HOBBIM MHJEKCAM:
let a = []; // HauaTb c nycroro Maccusa

a[0] = "zero"; // VI 0oBaBUTE B HET'O DJIEMEHTH
a[l] = "one";

[}

Bbl MOXKETE MCIIONb30BaTh METOR push () aya nobGaeneHusa ogHoro u Gonee 3Ha-
yeHuit B KOHEL, MaccuBa:

let a = [1; // HauaTe c nycroro maccusa

a.push("zero"); // DoGaBuTk 3HaueHue B KOHel. a = ["zero"]

a.push ("one", "two"); // JobBaBure eme nea 3HAYEHUA.
p
// a = ["zero", "one", "two"]

3arankuBaHMe 3HaAYEHUA B MacCUB a NpeACTaBiaAeT co6oil TO ke camoe, YTO U
npucBayBaHye 3Ha4eHUs 3NeMeHTy a[a.length]. Bbr MoXkeTe NpUMEHATb MeTop
unshift (), onucaHHb B pasfene 7.8, A BCTaBKM 3HaY€HMA B HA4a/llo MacCUBa
CO CABMTOM CYIIECTBYIOIIMX 3/IEMEHTOB, HAXOAALIMXCA IO 60JIee BBICOKMM MHJIEKCaM.
Merop pop () — NPOTUBOMONOXHOCTb push () : OH yHansaeT NOCIeAHMIA SNEMEHT Mac-
CMBa, yMEHbILAsA ero AMHy Ha 1. AHanornyHo Merop shift () ymanser u BosBpaiua-
€T IepBbIi INIEMEHT MAaCCHBA, YMEHbILIAs €ro J/IMHY Ha 1 ¥ cABUrast BCe 3/IEMEHTHI 110
MHJAEKCaM, KOTOpble Ha eIMHULY MEHbIIe UX TEeKYIMX UMHAEKCOB. JlononMHuTeNbHbIE
cBeflenus 00 yKa3aHHBIX METOAaX NMpPUBENEHDI B pa3fene 7.8.

Bb1 MOXKETE yJianaTh 371IEMEHThl MacCuMBa € MOMOILLbIO onepauuu delete, B TOY-
HOCTM KaK YJa/nsAny CBOMCTBa 06 HEKTOB:

let a = [1,2,3];

delete a[2]; // Tenepb a He MMeeT 3IJIEMEHTA IO UHOEKCY 2
2 ina // => false: MHOEeKC 2 B MACCMUBE He OMNpenesieH
a.length // => 3: delete He BiMAET Ha WIMHY MacCuBa

VYnanenue aneMeHTa MaccuBa IOXOXKe Ha NpucBauBaHue eMy undefined (Ho nme-
eT ToHKoe OTn4me). O6paTuTe BHUMaHMeE, YTO MCIIONb30BaHKue onepauuu delete
C 3/IeMEHTOM MacCuBa He U3MEHsAET 3HaueHMe cBOJcTBa length u He caBuraer 3n€-
MeHTb!I ¢ 6071ee BHICOKMMM MHAiEKCaMM, YTOObI 3aOTHUTD Opellb, OCTaBIEHHYIO YAd-
nenueM. ECnu BBI yfansere 3/1eMEHT U3 MacCUBa, TO OH CTAHOBUTCS Pa3pe)XeHHBIM.

Kak ynoMmHanoco paHee, yaanATh 3/eMEHTHl U3 KOHL]a MacCUBa TaKXe MOXHO,
TIPOCTO YCTaHaB/IMBasi CBOMCTBO length B XelaeMyio HOBYIO UIMHY.

HaxoHew, splice () ABAsi€TCA yHMBEpCabHBIM METONOM /I BCTaBKY, yAaneHUA
WM 3aMEHBI NIeMeHTOB MaccuBa. OH M3MeEHsET CBOICTBO length u Heo6xoaUMBIM
06pa3oM CABUTaeT 3/IEMEHTBI MaCCMBa B CTOPOHY 60/1ee BBICOKMX MM HUSKUX MHAEK
coB. Jletanyu uuinure B paspene 7.8.
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7.6. UTepauus no maccmBam

Haumnas ¢ Bepcuu ES6, camblit erkmit cnoco6 nMKIMYecKoro Npoxoaa 1o Mac-
cuBy (unm mo6omy urepupyeMoMy o6beKTy) CBsi3aH ¢ npumeHeHMeM uukna for/of,
KOTOPBIif MOAPOGHO paccMaTpymBascaA B Mofpasfaene 5.4.4:

let letters = [..."Hello world"]; // Maccus GykB

let string = "";

for(let letter of letters) {

string += letter;
}

string // => "Hello world"; Mul MOBTOPHO COGpasM NEpPBOHAUAJILHENT TEKCT

BCTpOEHHDBIN UTEpaTOp IO MAacCUBY, KOTOPLIN Mcnonb3yet umukia for/of, BosBpa-
JaeT SMEMEHThI MacCUBa B BO3pacTalolleM nopsake. Hukakoro crnenyanbHOro mose-
AEHVA B OTHOLIEHMY PaspeXXEHHBIX MaCCMBOB B HEM He NPENYCMOTPEHO, ¥ OH MpPOC-
1o Bo3Bpamaet undefined /1A Bcex HECYILECTBYIOLIMX 3MEMEHTOB MacCHBa.

Ecnu Bbl XOTUTE NMPUMEHATb C MacCMBOM LKA for/of u 3HaThb MHAEKC KaXKA0-
ro 37€EMEHTa MacCHBa, TOTAA MCIOAb3YITe MeTO entries () MaccuBa BMeCTe C fie-
CTPYKTYPUPYIOLIMM NpUCBauBaHUEM, HaNpuMep:

let everyother = "";
for (let [index, letter] of letters.entries()) {
if (index % 2 === 0) everyother += letter; // GyKBH NO YETHHM MHOEKCAM

}
everyother // => "Hlowrd"

Ewe opuH xopoumit crioco6 MTepauuu 1o MaccuBaM INpeAInonaraeT NpUMeHeHue
forEach (). 3ro He HOBasa ¢opMma nukaa for, a MeToA MaccuBa, KOTOPbIi IIpex-
maraeT (PyHKIMOHANbHBINA MOAXOX K uTepauuu. Bel nepenaere merony forEach ()
MaccuBa pyHkumio u forEach () 6yaeT BbI3bIBaTh YKa3saHHYIO (PyHKLMIO 11O OFHOMY
pasy mnA KaXkJEoro 3jJeMEHTa B MacCUBE:

let uppercase = "";
letters.forEach (letter => {// OOpaTuTe BHMMaHue Ha CUHTAKCUC
// CTpeJIouHOM QyHKLMM
uppercase += letter.toUpperCase():;
ha:
uppercase // => "HELLO WORLD"

Kak u moxHo 6b110 oxupath, forEach () opraHusyeT UTepalMIo 110 MacCUBY B
COOTBeTCTBYIOLIEM MOPAAKE M Ha CAaMOM Jieie NepefjaeT Bauleit QyHKLUUN BO BTOPOM
AprymMeHTe MHAEKC MacCHBa, YTO MHOIMA OKa3bIBAETCA MO/NE3HO0. B oTimume or umnkia
for/of meton forEach () ocBegomneH o pa3peXeHHbIX MacCCUBaX U HE BbI3bIBAET
Bamry pyHKuMIO /11 HECYILECTBYIOIMX /1EMEHTOB.

Meropn forEach () 6onee nozpo6Ho obcyxnaaerca B nopgpaspene 7.8.1, rae TaKoke
PaCKprBalo'rcn CBsI3aHHBIE METO/IbI, TaKMe Kak map () u filter (), koTopsie BHINON-
HAT 6onee CrieLMann3sMpoBaHHbIE BUAIbI MUTEPALIMM IO MACCHBaM.

Bno6aBox BbI MOXxeTe MPOXOAUTDb NO 3/7IEMEHTaM MAacCHBa C NMOMOILBIO CTAPOro
Ro6poro uuxna for (cM. noppasgen 5.4.3):
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let vowels = "";
for(let i = 0; i < letters.length; i++) {//[ns kaxOmoro MHOEKCA B MAacCMBe
let letter = letters[i]; // TIoyunTE BJIEMEHT O ITOMY MHIOEKCy
if (/[aeiou]/.test(letter)) { // Vicnonp30BaTh NPOBEPKY
// C perysspHEM BHpPakXeHMUEM
vowels += letter; // Ecim ryiacHasa OykBa, TO 3AlOMHUTL ee
}

}
vowels // => "eoo"

Bo BIOKEHHBIX LIMK/IAaX MM B APYTMX KOHTEKCTaX, Ile KPUTHUYECKM BaXKHA Npo-
M3BOAMUTENBHOCTb, BpEMEHAMM BBl MOXKETEe BCTpeYaTb NPUBEAEHHBI 6a30BBI LK
MTepaLyM N0 MAaCCUBY, 3aNMCAHHBINA TaK, YTO [/IMHA MacCMBA MILETCS TONBKO pas,
a He Ha Kaxjou ntepauyuu. Obe nokasaHHbie HIKe PopMbl 1MKna for ABAANTCH
MAMOMATHYHBIMM, XOTA He 0CO60 PaCIpPOCTPaHEHHBIMMU, M C COBPEMEHHBIMM MHTep-
nperatopamu JavaScript He BIO/HE ACHO, OKa3bIBAIOT /I OHM B/IMAHME HA IPOU3BO-
BUTENBHOCTD:

// COXpaHuTh mJIMHY MAacCuBa B JIOKaJIbHOM NepeMeHHOM
for(let i = 0, len = letters.length; i < len; i++) {
’ // TeJo UMKIIAa OCTAeTCA MPEeXRHMM

}
// Virepaumua B OOpaTHOM HaNpaBJIeHMM C KOHLA N0 Havaja MaccuBa
for(let i = letters.length-1; i >=0; i--) {

// Teno umMxia OCTaeTCH NPEeXHUM

}

B npumepax npepnonaraercsa, YTO MacCUB IJIOTHBIN U BCE I/IEMEHTHI COAEPIKaT
nomycTuMble JaHHble. Ecni 3T0 He Tak, TOrfa Bbl JOMKHBI TPOBEPATH 37IEMEHThI Mac-
CUBa, MpeXJie YeM MCNOoNb30BaTh UX. EcIM HYXXHO NpOIycKaTh HeoNpeneneHHble I
HECYIIECTBYIOLME 3/IEMEHTHI, TO BBl MOXKETe HalMCaTb KOJ C/IEAYIOLIEro BUAa:

for(let i = 0; i < a.length; i++) {

if (a[i] === undefined) continue; // TlponyckaTb HeorpeneJieHHLe

// ¥ HeCcymeCTBYKOIME BJIEMEHTH
// mesno umkia

7.7. MHoromepHble MacCUBbI

B JavaScript He moamep>XuBarOTCA NOAIMHHBIE MHOTOMEPHBIE MaCCUBBI, HO BbI MO-
’KeTe NpubIU3UTbCA K HUM Yepe3 MacCHMBBI MacCMBOB. [l JOCTYMa K 3Ha4YeHMIO B
MaccMBe MAacCHMBOB MPOCTO ABaXKAb! npuMeHsiite onepauuio []. Ilycts, Hanpumep
nepeMeHHas matrix nmpeacTaBasgeT cob6o0it MacCUB MacCMBOB umcen. Kaxabii ane-
MeHT B matrix[x] sABnseTca MaccmBoM yucen. YTo6bl MOMYYUTDH JOCTYN K OTAE-
NIBHOMY YMCITy BHYTPY 3TOTO MaccCuBa, Bbl AO/DKHBI 3amucaTh matrix[x] [y]. BoT

KOHKpPETHBII IIpUMep, B KOTOPOM JBYMEpPHbI/i MaccUB MCIONb3yeTCs Kak Tabmmud
YMHOXXEHUA:
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// Co3maTh MHOTOMEpPHEIT MacCuUB

let table = new Array(10); // 10 cTpok TaGmLkl
for(let i = 0; i < table.length; i++) {
table[i] = new Array(10); // Kaxpas crpokxa mMeer 10 crontuos

}
// MHMLIMamM3MpOBaTh MAaCCUB
for(let row = 0; row < table.length; row++) {
for(let col = 0; col < table[row].length; col++) {
table[row] [col] = row*col;
}
}
// VICTriojslb30BaTh MHOTOMEPHBEIT MaCCUB IJIA BLIMMCIIEHMS 5*7
table[5]1([7) // => 35

7.8. MeToabl MacCMBOB

B npepiIecTBYIOIMX pasfielax BHMMaHMe ObI/IO COCPEOTOYEHO Ha 6a30BOM CHH-
rakcuce JavaScript aisa pa6oTbt ¢ MaccuBamu. OHaKO B 11€JIOM CaMble MOIL{HBIE Me-
TOAbI OnpefienieHbl B Kinacce Array. OHu 6ynyT onmcaHbl B IIOCNERYOLINX pa3aenax.
VimeitTe B BURY, YTO HEKOTOPbIE U3 HMX MOAMPULMPYIOT MaCCUB, Ha KOTOPOM BbI3bI-
BAIOTCA, TOTAia KaK APYrue OCTaB/IAIOT MacCMB HemaMeHeHHbIM. Heckonbko MeTOROB
BO3BPALIAIOT MACCHB: MHOI/IA 9TO HOBbII1 MaCCHMB M OPUTMHAN He M3MeHaeTcs. B mpy-
X CIydasx mMeTof, 6yneT MoauuIMpOBaTh MaCCUB Ha MECTE M BO3BPAILATh CChIIKY
Ha MOAMULMPOBAHHBIN MacCUB.

B kakIoM 3 C/eyIolMX fajee MOApa3feNIoB pacKpbIBA€TCA IPYINa CBA3aHHBIX
METOROB MacCCHBOB:

® METOAbl UTEPATOPOB NMPOXOAAT MO 3/IEMEHTAM MacCUBa, O0OBIYHO BBI3bIBas Ha
KaXK[IOM 3J/IECMEHTe q))’HKIIMIO, KOTOPYIO Bbl YKa3bIBa€TE;

¢ METOJAbI CTEKOB U oqepeneﬁ ﬂ06aBIlﬂ10T M YRANAKOT 3/1EMEHTDI B Ha4Yajle ¥ KOHLIE
MacCuBa;

® METOAbI MTOAMACCUBOB U3B/IEKAIOT, YAANAIOT, BCTABAAKOT, 3alIOJIHAIOT M KOIIMPY-
0T HeNIpepbIBHBIE obnactu 6onee KPYITHOTO MacCuBa;

® MeTojbl NOUCKA U COPTUPOBKU MUIYT 3JIEMEHTHI BHYTPU MacCHMBa U COPTUPYIOT
3/IEMEHTbl B MacCUBe.

B mocnepyommx noppasgenax Takxke paccMaTPMBAIOTCA CTaTMYECKME METOHBI
Klacca Array u HECKO/IBKO CMELIaHHBIX METOAOB, MPefHAa3HAYEHHBIX AsA 06befuHe-
HMA MaccuBOB M pe0Gpa3soBaHMA MacCMBOB B CTPOKM.

1.8.1. Metopp! nTepaTopos ANs MacCUBOB

Onucannble B HacTOsAEM pasfiene METOMbI IPOXOAAT 1O MACCUBaM, TIepefaBas Jre-
MeHTHI MaccuBa MO OYepeny MpeAOCTaBNEeHHON BaMy DYHKIMN, M IPEMIATAIOT YHO6-
Hbie cnoco6bi mns uTepaumm, OTOGpaXKeHNs, POBEPKU M COKPAILIEHN MACCHBOB,

Tem ne MeHee, npexpe YeM feTaNnbHO OGBACHATD METOMbI, TIONE3HO CAIENIATh O HUX
Hekoropbie 06061enus. Bce 3TH MeTOIB! IPUHMMAIOT QYHKIIMIO B CBOEM IIEPBOM ap-
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IyMeHTE ¥ BbISHIBAIOT €€ N0 OFIHOMY pa3y VIA KaX/IOro 371eMeHTa (M pAjia aneMen-
roB) maccuBa. Ecnu MaccuB paspesxeHHbIN, TOra nepefjaBaeMas BaMu QyHKUUA He
BBISbIBAETCA JUIA HECYLIECTBYIOLIMX 3/7eMeHTOB. B 6onbumHcTBe cnydaeB GyHKums,
KOTOPYIO BBl NMPEOCTaB/IsieTe, BbISHIBAETCA C TPEMs apryMeHTaMM: 3HaueHMe 3le-
MeHTa MaCCMBa, MHJIEKC 3/IeMEeHTa MacCHBa M CaM MaccyB. 3a4acTyio Bac MHTepecyer
TONBKO MEPBOE U3 TPeX 3HAYEHMI apryMEHTOB, a MOTOMY BTOPOE M TPeTbe 3HaYeHus
Bbl MOXeTe NIPOUTHOPUPOBATb.

BONbIIMHCTBO METOAOB MTEPATOPOB, JOKYMEHTUPOBAHHBIX B MOCIEAYIOLMX MOJ-
paspieNax, NpMHUMAIOT Heo6A3aTeNbHbI/ BTOPOIi apryMeHT. Ecnn oH ykasaH, T0 dyn-
KUMA BBI3BIBAaeTCA TaK, Kak OyATO ABNAAETCA MeTOJOM BTOpOro aprymenTta. To ectp
NepenaBaeMblii BaMy BTOPOil apryMeHT CTaHOBMUTCSA 3Ha4€HMEM KJ/II0Y€BOTO CIOBa
this BHYTpM QYHKLMM, KOTOPYIO Bbl NEpefaiM B KauecTBe NEPBOTO apryMeHTa,
BosBpalljaeMOe 3HauyeHMe nepefaBaeMoit GyHKUMM OObIYHO BaXKHO, HO pasHble Me-
Toabl 06pabGaThiBaloT ero mo-pasHomy. Hu ofimn us onucriBaeMbIX 371eCb METORIOB He
moauduLMpyeT MacCuB, Ha KOTOPOM BBI3bIBaeTCA (XOTA nepefaBaeMas BaMu QyHk-
11, KOHEYHO K€, MOXET MOAMPHUIIMPOBATh MAaCCUB).

Kaxxpan u3 aTux pyHKLMit BbIsbIBaeTCA ¢ yHKIMeH B CBOEM NIEPBOM apryMeHTe,
1 TaKyio (yHKIMIO OYEHb YaCTO ONpefeNnsioT BHYTPUCTPOYHbIM 06pa3oM Kak 4acTh
BbIPa)KEHUA BbI30BA METOA3, A He NPUMEHAIOT CYI|eCTBYIOIIYI0 GyHKIMIO, Onpefne-
NleHHYI0 TAie-To B Apyrom mecTe. Kak 6yzneT nokasano nosxe B npumepax, ¢ TaKuMu
MeTOAaMM HROBONIBHO XOPOWIO paboTaeT CMHTAKCUC CTPENOYHBIX QyHKLuMI (CM. noa-
paspen 8.1.3).

forEach()

Mertop forEach () npoxoauT 1o MaccUBY, BbI3bIBaA /1A KaXAOTO 3/EMEHTA yKa-
3saHHyI0 Bamyu QyHkumio. Kak yxxe 6bu10 onucano, Bbl nepenaere Metony forEach ()
¢dbyuxumio B nepBom aprymente. 3aTeM forEach () BbisbiBaeT Bauy (GpyHKIMIO C
TpeMs apryMeHTaMu: 3HaYeHue 3/IeMEeHTa MacCUBa, MHIEKC 3/IEMEHTa MacCuBa M CaM
Maccus. Ecnu Bac 3a60TUT TONBKO 3HaueHMe 3IeMEHTa MacCUBa, TOTAA Bbl MOXeETe
HanmucaTb PYHKLMIO C efUHCTBEHHBIM MTapaMeTPOM — A06aBoYHbIE apryMeHThI Oy-
AYT NPOUTHOPMPOBAHbI:

let data = [1,2,3,4,5], sum = 0;

// BHMMCIMTE CyMMy DJIEMEHTOB MacCuUBa

data.forEach(value => { sum += value; }); // sum == 15

// A Tenepbp MHKDEMEHTMPOBATL KAaXIELIA BJIEMEHT MaccuMBa

data.forEach (function(v, i, a){ ali] =v + 1; });//data == [2,3,4,5,6]

O6parure BHumaHue, yto forEach () He mpeanaraer Kakoro-m6o crnoco6a 3a-
KOHYMTb MTepPaLMIO A0 TOrO, KaK BCe 3NeMeHTh 6yAyT mepepmansl B QyHkumio. To
€CTb HUKAaKOro 9KBUBAJIEHTA onepaTopa break, KOTOpPbIil BbI MOXKETE MCMO/Ib30BATh
C O6bIKHOBEHHDBIM LMKIIOM fOT, He PEAYCMOTPEHO.

map ()

Mertop map () nmepepaeT KaXkablit 3/€MEHT MacCHUBa, Ha KOTOPOM OH BbI3BaH, yKa-
3aHHOI BaMM (pyHKIMM M BO3BpAILAET MACCUB CO 3HaYEHUAMY, BO3BPAIEHHbIMM B~
weit ¢pynxuumeir. Hanpumep:
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let a = [1, 2, 3]
a.map(x => x*x) // => [1, 4, 9]: QyHKuUMA NPUHMMAET HA BXoIe X
// ¥ BO3BpamaeT X*xX

QyHKUMA, IepefaBaeMas BaMM MeTOAY map (), BbI3bIBAETCA TaKUM JKe crnocobom,
xak 1 QyHxuus, nepenaBaemas forEach (). Oguako pna meropa map () ¢ynkums,
KOTOPYIO BbI TepefiaeTe, AOMKHA BO3BpawaTh 3HauyeHue. CrieflyeT OTMETUTD, YTO Me-
rofi map () BO3BpallaeT HOBBI/ MacCHMB: OH He MOAUMMUMPYET MAacCHB, Ha KOTOPOM
ppisbiBaeTCA. ECM MCXORHBIN MacCHB paspexXeHHBIN, Torfa Baua GpyHkuus He 6yaer
BbI3BIBATHCS HA HEMOCTAIOIIMX 3/IEMEHTAX, HO BO3BPaIllaeMblif MaCCUB OKaXKETCA pas-
peXEHHBIM B TAaKOM e CTH/Ie, KaK UCXOAHBII: C TOit Ke CaMo¥i [UIMHOM U TeMM e
HeJIOCTAIOLIMMI 3/IEMEHTaMM.

filter()

Merop filter () Bo3BpalljlaeT MAaCCUMB, COAEpPKalliuii MMOAMHOXKECTBO 3/1EMEHTOB
MaccuBa, Ha KOTOPOM OH 6but BbisBaH. IlepenaBaeman Bamu pynkuua ob6asaHa 6bITh
npeaukaTom: QyHKUMEl, KOTOpass Bo3Bpamaer true unu false. Ilpeankar Bbisbl-
paeTcA B TOYHOCTU Kak ana forEach () u map (). Ecnu Bosspaijaemoe 3HaueHue
paBHO true mmm mpeobpasyercs B true, TOra SNMEMEHT, NepeaHHblil NpeanKary,
BXO[MT B IIOAMHOXECTBO U BO6aBNAETCSA B MAaCCUB, KOTOPbIA CTaHeT Bosspamaemmm
3HayeHMeM. Bot mpumepsr:

let a = [5, 4, 3, 2, 1];

a.filter(x => x < 3) // => [2, 1]; 3HaueHua meHbme 3

a.filter((x,1i) => i%2 === 0) // => [5, 3, 1]; Bce ocTajbHHE 3HAUEHMUSA

O6patute BHUMaHue, 4yTo MeTop filter () ‘mMponycKaeT HEJOCTAIOLIME 3MEMEHTDI
¥ BO3BpallL[aeMblif UM MacCHB Bceraa naoTHbii. YTo6bl n36aBuThCa oT Gpelueit B pas-
PeXXEHHOM MaccuBe, Bbl MOXKETe MOCTYNUTb TaK:

let dense = sparse.filter(() => true):;

A mna ycrpaHenus 6peineit u yaanenus anemenToB undefined m null Bl MOXe-
Te npumennTtdb filter () cnemyrommm obpasom:

a =a.filter(x => x !== undefined && x !== null);

find() 1 findIndex ()

Meroppt find () u findIndex () moxoxmu Ha filter () B TOM, YTO OHM NPOXO-
FAT 1O MacCHMBY B MIOMCKE 3/1EMEHTOB, ISl KOTOPBIX Balla QYHKLHUA MPeAUKATa BO3-
BpanjaeT ucTMHHOE 3HayeHue. TeM He MeHee, B oTimume oT £ilter () aTu gBa MeToma
OCTaHAaBMMBAIOT UTEPALMIO, KaK TONIBKO NpeJINKAT BIlepBble HaXOAUT aneMeHT. Korga
Takoe npoucxoauTt, £ind () Bo3BpallaeT COBNafAloLIMit MEMEHT, a findIndex () —
WHpekc coBmaparolero aneMenTa. Ecim coBnapaonuit aneMeHT He 0GHapyikeH, TOrAa

find () Bosspamaer undefined, a findIndex () — 3Hauenue -1:
let a=1[1,2,3,4,5];

a.findIndex(x => x === 3) // => 2; 3HaueHue 3 HAXOOMTCH [0 MHOEKCY 2
a.findIndex(x => x < 0) // => ~1; oTpUUATEJNILHEIX UMXCEJ] B MAaCCHUBE HET
a.find(x => x % 5 === () // => 5: uucno, kpatHoe 5
a.find(x => x § 7 === 0) // => undefined: umcna, kpaTHue 7,

// B MaccmuBe OTCYTCTBYIOT
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every () v some()

MeToppl every () u some () ABAAITCA NpeAuKaTaMy MaCCMBOB: OHM MPUMEHAIOT
yKa3aHHYIO BaM# ¢dyHKIMIO peayuKaTa K 37IeMEHTaM MacCHBa, NI0C/ie 4ero BO3Bpalija-
ot true wm false.

Merton every () nogobeH MaTeMaTuyecKoMy KBaHTOpYy “mns Bcex” (V): oH Bos-
BpallaeT true, eciu ¥ TONbKO €CNM Balla ¢dynkuma npeaukara Bo3BpalljaeT true
IUIA BCEX 3NIEMEHTOB B MacCUBe:

let a = [1,2,3,4,5]);

a.every(x => x < 10) // => true: Bce 3HaueHus < 10

a.every(x =>x % 2 === 0) // => false: He BCe 3HaUeHME YETHHE

MerTop some () mofo6eH MaTeMaTU4eCKOMy KBaHTOpY “cyujectByeT” (3): OH BOs-
BpaljaeT true, ec/iM B MacCUBe CYLIECTBYET, 0 KpaifHeil Mepe, OAMH IEMEHT, A
KOTOpOrO NpeauKaT Bo3BpaulaeT true, u false, ecnu U TONbKO €C/IY NpeAUKaT BO3-
Bpawaer false s Bcex 3/leMEHTOB MacCuBa:

let a = [1,2,3,4,5];

a.some (x => x32===0) // => true; a comepmMT HECKOJLKO UETHHEIX UMCeJ

a.some (isNaN) // => false; a He comepxuT "He umcia"

Cnepyer OTMETUTD, YTO METOAH every () u some () OCTaHaBIMBAIOT UTEPALUIO
IO 3/IEMEHTAM MAacCCUBA, KaK TOJIBKO MM CTaHOBMTCS M3BECTHO, KaKOe 3HaueHMe BO3-
Bpamatb. MeTop some () BO3BpalljaeT true, KOria Ball peAMKaT NepBbiii pa3 BO3-
BpalaeT true, ¥ MONMHOCTHIO MPOXOAUT MACCUB, TONBKO €C/IU NpefMKaT BCeraa BO3-
pamaer false. Merop, every () ABAAeTCA IPOTUBONONOKHOCTBIO: OH BO3BpalllaeT
false, xorga Baill mpeAMKaT NepBblil pas Bo3BpauaeT false, u MpOXOAUT MO BCEM
3/IeMEeHTaM, TONbKO eC/M NMpEAMKAT BCeraa Bo3Bpaijaer true. Kpome Toro, ob6parute
BHMMaHMe, YTO MO MATEMAaTHYECKOMY COI/IallIeHMIO NPy BbI3OBE Ha MYCTOM MacCUBE
MeTop every () Bo3BpaljaeT true, a some () BosBpaiaer false.

reduce () U reduceRight ()

Meropp! reduce () u reduceRight () 06BbeaMHAIOT 3/IeMEHTbI MaCCUBA, UCIIONb-
3ys yKasaHHyI0 BaMu (yHKUMIO, JUIS MONY4YEeHUsS eAUHCTBEHHOrO 3HaueHuA. Taxas
orepaums pacnpocTpaHeHa B PyHKIMOHAJIbBHOM NMPOrPaMMMPOBAHUM U BCTpeYaeTcs
IO/ HasBaHMAMM “BHefipeHMe” M “cBepTKa’. Hudke B mpuMepax MamocTpupyeTtcs ee
pabora:

let a=1[1,2,3,4,5);

a.reduce((x,y) => x+y, 0) // => 15; cyMmMa 3HaueHuM
a.reduce((x,y) => x*y, 1) // => 120; npousBeneHue 3HAUESHUNA
a.reduce((x,y) => (x>y) 2 x:vy) // => 5; HanGosblee U3 3HaUEHMUA

Meropn reduce () npuH“MaeT ABa aprymenTa. [lepBbift — 3T0 QyHKUMs, KOTOpPASA
BBINO/IHSAET ONepalmio COKpallleHus. 3afavya GyHKLMM COKpallieHUsa 3aKmoyaeTcs B
TOM, YTOObI KaKMM-TO 06pPa3soM OGBEAVUHUTD UM COKPATUTD [Ba 3HAYEHUA B eMHC-
TBEHHOE 3HaY€HME Y BO3BPAaTUTb TaKOe COKpallieHHOe 3HayeHMe. B mokasaHHBIX 3/echb
npuMepax GpyHKUMM O6BEAMHANN [iBA 3HAYEHWA, CKIA[IbIBAA MX, MEPEMHOXAA UX M
Bbi6upas HauGonbliee U3 HUX. Bo BTopoM (Heo6s3aTenbHOM) apryMeHTe yKasbiBaeT-
€A Hava/lbHOE 3HaYeHMe yIA nepefayyn QyHKUMH.
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QyHKUMU, TpUMEHAeMbIe ¢ reduce (), OTAUYAKTCA OT TeX, KOTOpble UCIIONb3Y-
p1ca ¢ forEach() u map (). Yxke sHakoMble 3HaUY€HUe, MHIEKC M MACCUB Nepenia-
J0TCA KaK BTOPOJ, TPETHIl U YETBEPThIA apryMeHThl. IlepBhlit apryMeHT npeacras-
j5eT co60i1 HaKOI/IEHHbIN O CUX IOP pe3y/NbTaT COKpalieHus. IIpu nepsom Bbi3oBe
(yHKLMM TIEPBBIt ApryMEHT COMIEPXXUT HaYa/lbHOE 3HAYeHUe, KOTOpoe Bbl mepefa-
paly BO BTOpOM apryMeHTe Metogy reduce (). IIpu nocnepyrommx Bpi3oBax Iep-
Bblii apTyMeHT OyZieT 3HayeHyeM, BO3BPAILleHHbIM MPEAbIAYIVM BbI30BOM (PYHKLMN.
B nepBoM npuMepe (GyHKLUSA COKpallieH!s: CHaya/la BBI3bIBaeTcA C apryMeHTamu 0 u
1. OHa cknappIBaeT MX M BO3BpalliaeT 1. 3aTeM OHa BBI3bIBA€TCA CHOBA C apryMeHTa-
mu 1 1 2 u BosBpamaet 3. Jlanee ¢pyHKuuA BbruncaAeT 3+3=6, moroM 6+4=10 u B
sakniodenne 10+ 5=15. PunanpHOe 3HaYeHMeE 15 CTAHOBUTCA BO3BpalllaeMbIM 3Hade-
gue MeTofa reduce ().

Bbi MOITIM TaK)Xe 3aMETUTD, YTO TPETHI BbI30B reduce () B IpuMepe UMeEET TONb-
KO OAMH apTyMeHT: Haya/JibHOe 3HaueHMe He yKasbiBanocb. Korma merton reduce ()
BbI3bIBaeTCA 6e3 Ha4ya/JIbHOrO 3HA4Y€HMA, OH UCTIONb3yeT B KaueCTBe Hero Nepsblii Jje-
MeHT MaccuBa. TakuM 06pa3oM, mepBblit BbI3OB (PYHKILMM COKpAILEHUS MNONY4YUT B
CBOMX NEpBOM ¥ BTOPOM apryMeHTaXx IIepBblil ¥ BTOpPOJ 3/IeMEHThl MaccuBa. B npu-
Mepax ¢ CyMMOJi ¥ ITpOU3BefieHMeM 3HaYeHMi Mbl TO>XKe€ MOIIM 6B OMyCTUTDH apry-
MeHT Ha4ya/JIbHOTO 3Ha4YeHHUH.

Bri3oB MeTofa reduce () Ha ImycTOM MaccuBe 6e3 apryMeHTa Haya/bHOTO 3Haye-
HUA NPUBOAUT K reHepaumuu TypeError. Ecnmu Bbl BbI3OBUTE €r0 C TONBKO OJHUM
3HaYeHueM — 160 MacCMBOM C ONHMM 3/IEMEHTOM M 6e3 Haya/JbHOro 3Ha4YeHus,
mbo ¢ MycTHIM MacCUBOM M Haya/JIbHbIM 3HaYeHMEeM, — TOr[a OH MMPOCTO BO3BPATUT
3TO OAHO 3HA4Y€HMeE, He BbI3bIBaA QYHKLMIO COKpALIEHN.

Merop reduceRight () paboraeTr B TOYHOCTH Kak reduce (), HO o6pabaTbiBaeT
MaccuB OT CaMOTO BBICOKOTO MHJEKCa 0 CaMOro HusKoro (crpaBa HajieBoO), a He OT
€aMoro HM3KOrO IO CaMOro BBICOKOro. Bbl MOriyu 6bl 3afiefiCTBOBATh €ro, HalpuMep,
€CIyu onepanua COKpaillieHUs MMeeT aCCOLMATUBHOCTD CIIpaBa Ha/eBO:

// Beuucrnser 2” (374). Onepauuss BO3BEIEHUS B CTEIEHb

// vMeeT accOLMaTMBHOCTB CnpaBa HaJleBo

let a = [2, 3, 4];

a.reduceRight ( (acc,val) =>Math.pow(val,acc)) //=>2.4178516392292583e+24

O6patute BHMMaHue, yro HM reduce (), Hu reduceRight () He npuMHMMAIOT
HeoO6s3aTeNbHBIA apryMeHT, YKa3bIBaloIMii 3HayeHMe this, Ha KOTOpPOM JAOMXKHA
BhI3bIBaTbCA (PyHKIMA cokpaujenus. Ero MecTo 3aHuMaeT Heo6GsA3aTeNbHBIN apry-
MEHT C Ha4yaJbHbIM 3HavyeHMeM. Ecnu BaM Heo6XxopauMo, 4To6b QYHKIMA COKpallle-
HUA BbI3bIBA/NACh KaK METOJ OMNpeNe/eHHOro 06beKTa, TOrfa B3I/IAHUTE Ha METOJ
Function.bind() (cM. nogpaspen 8.7.5).

Pagu mpocToThl MOKa3aHHble O CUX INOP NpUMepbl OBINM YUCIOBBIMHU, HO
reduce () u reduceRight () npegHasHauyeHbl He TONMBKO JJIsI MaTE