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[NIABA 9

06beKTbl U 00beKTHO-
OPUEHTUPOBaHHOE
nporpammupoBaHue

OcHOBBI 00BEKTOB JavaScript MbI paccMOTpenu B I7laBe 3, a Terepb MPUIJIO BPEMS 13-
YIUTD UX ITyOKe.

Kax u MaccuBbl, 00beKThI B JavaScript — 9T0 xoHmeliHepvl, KOTOpble HAa3bIBAIOT dzpe-
20MHbIMU VI KOMIUIEKCHBIMU MUnAmu 0aHHbiX. Y 00bEKTOB eCTh IBa OCHOBHBIX OT/IM-
YIS OT MaCCUBOB.

e MaccuBbl COfiep>KaT 3HaUEeHMsI, MHACKCUPOBAHHbIE B YVC/IOBOI (opMe; 00BEKTHI CO-
JepKaT CBOVICTBA, MHJEKCUPOBAHHBIE CTPOKON WV CUMBOJIOM.

e MaccuBsl YIOPsTOYEHbI (snmement arr[0] Bcerma cnenyet nepen arr [1] ); 00 bEeKTHI
He yIOPALOYEHbI (BBI HE MOYKeTe rapaHTUPOBATh, YTO CBOVICTBO ODJ .a PaCIIONoXKe-
HO Tiepep obj . b).

OTu pasnuuMs HOCIAT ZOBOIBHO 930TepUUeCKMil (HO BaXKHBI) XapaKTep, TOITOMY fa-
BaJiTe CINTATH CBOJCTBA TEM, UTO He/laeT OOBEKTHI 10 HACTOsAIEeMY 0cobeHHbIMU. CB0li-
cmao (property) cocrout us kmwoua (key) (ctpoxu mmy cumsona) u 3Hauenust (value). Oco-
6eHHBIMI OOBEKTBI JIeJIA€T TO, YTO BBl MOXKeTe 0OPAaIaThCs K CBOMCTBAM O UX KIIIOYaM.

Mepe6op cBolicTB

O6bIYHO, €C/M HYXKHO BBIBECTV COLEPKMMO€E HEKOTOPOro KOHTeilHepa (omeparys ne-
pebopa), 4alle BCEro MCIONb3YeTCsl MACCUB, a He 00beKT. TeM He MeHee OOBEKTHI TAKXKe
SIBJIAIOTCS  KOHTeJHepaMu, 1 OHM 00ecredrnBaioT Iepe6op CBOVICTB; BaM TOTBKO HYXXHO
3HaTh 00 0COOEHHOCTSIX ¥ BO3SMOYKHBIX CJIOKHOCTSIX.

ITepBoe, 4TO HEOOXOAMMO NMOMHUTDH O Iepedope CBONCTB, — 3TO TO, YTO HOPAOOK
He eapanmupyemcs. [IpoBenss HeGOMBIION SKCIEPUMEHT, BBl MOYKETE€ OOHAPYKUTD, UTO
CBOJICTBA BBIBOMATCS B TOM IOPSZIKE, B KOTOPOM OHU [OOAB/IAIOTCS, M 9TO CIIPABEMJIN-
BO /IsI MHOTUX peanusaunit JBYOKKa noumu ecezda. TeM He MeHee JavaScript He maer
HMKAKUX TAPaHTUIl 9TOMY, I M3MeHEHIe peann3aluy JBIDKKA B 000/l MOMEHT MOXKET



JIMKBUIMPOBATDb 3TOT 3(b(i)€KT. HOQTOMY HE€ CTOUT ITO/IaraTbCA Ha pe3y/IbTaT SKCIIEPMMEHTa
U HUKO020a4 He CTOUT TIOfjpa3yMeBaTh, YTO MOPAMNOK CBOICTB OYAeT MIMEHHO TAaKOB.

Bynyun npegynpexxaeHHbIMI 00 9TOM, [jaBaiiTe Terepb pacCMOTPUM OCHOBHBIE CIIOCO-
6bI Iepebopa CBOIICTB 00BEKTA.

Uukn for...in

TpagULMOHHBEIM CIOcO60M Iepebopa CBOJICTB 00beKTa ABIAETCS LUK for. . . in. Pac-
CMOTpI/IM O6’I)CKT, y KOTOpOI‘O €CTb HECKOJ/IbKO CTpOKOBbIX CBOI7[CTB I OJHO CMMBOJIbBHO€
CBOJICTBO.

const SYM = Symbol () ;
const o = { a: 1, b: 2, c: 3, [SYM]: 4 };

for(let prop in o) {
if (!o.hasOwnProperty (prop)) continue;
console.log('S${prop}: S${olpropl}');

Bce KaeTcsi JOBOMBHO MPOCTBIM... KPOME, BEPOSITHO, BIIOJTHE PE30HHOTO BOIIPO-
ca “Uro penaet hasOwnProperty?” OH IMKBUAMPYET OMACHOCTD, CBA3AHHYIO C LIMKIOM
for...in, KOTOpas CTaHeT sICHA fjajlee B 9TOI I71aBe. Peub 1jeT 00 yHACTeZOBAHHBIX CBOJL-
CTBax. B jaHHOM IIpuMepe MbI 9TO MOT/IM GBI ONYCTUTD 1 He Mpuaath 3Havenns. Ho, mepe-
6upast cBOICTBa 0OBEKTOB APYIMUX TUIIOB (0COOEHHO 0OBEKTOB, TPOU3BOJHBIX OT APYINX),
BBl MOYKeTe OOHAPYXXUTDb CBOJCTBA, KOTOPBIX He OXX1panu. [109ToMy 51 peKOMEH/YIO BbI-
paboTaTh IPUBBIYKY UCIIONb30BATH /sl IPOBEPKM MeTOR hasOwnProperty. Bsl ckopo ys3-
HaeTe, IOYEMY 3TO TaK BaXKHO, a TAK)Ke HAYUUTECh OILPefe/ATh, KO er0 MO>KHO 6e360-
7Ie3HEHHO (V1M KeIaTe/IbHO) OIYCTUTD.

O6paTtnte BHUMaHME, YTO LUK fOT. . .1in He BBIBOANUT 3HAYEHVS CBOJICTB C CMBOJIb-
HBIMM K/TIOYaMIA.

HeCMOTpH Ha TO 4YTO C MOMOIIbI IUKIa for...in MOXXHO BBIIIOJIHUTH
r[epe60p 9JIEMEHTOB MacCCluBa, OOBIYHO 3TO CUMTAETCH IIOXON Mneeﬁ[. HTIH
\ MacCCHBOB 51 pEKOMEH/YIO VICIT0/Ib30BaTh OOBIYHBII uukna for wim forEach.

Metop Object.keys

Mertop Object.keys M0O3BOJAET NOTYIUTh BCE ME€PEUNCINMbIE CTPOKOBbIE CBOIICTBA
00beKTa B BUJE MacCUBa.

const SYM = Symbol();
const o = { a: 1, b: 2, c: 3, [SYM]: 4 };

Object.keys (0) . forEach (prop => console.log('S${prop}: ${olpropl}'));

176 | nasa 9. 06beKTH N 06BLEKTHO-OPMEHTUPOBAHHOE NPOrpPaMMUpOBaHme



ITOT npyuMep IPUBOAUT K TOMY JKe pe3yabTary, 4To 1 UK for. ..in (3mech maxxe He
HY>KHO BBIIIOJIHATH IIPOBEPKY C IIOMOIIbI0 MeTofia hasOwnProperty). 9To BecbMa yH0OHO,
KOI7Ia HY>KHO COOpAThb KII0UM CBOVICTB 00beKTa B Bufie Maccusa. Hanpumep, aTo obrerya-
€T BBIBOJI BCEX CBOVICTB OOBEKTa, KOTOPble HAUMHAIOTCA C CHMBOJIA X.

const o = { apple: 1, xochitl: 2, balloon: 3, guitar: 4, xylophone: 5, };

Object.keys (0)
.filter (prop => prop.match(/"x/))
.forEach (prop => console.log('${prop}: S${olpropl}'));

06beKTHO-OpUEHTUPOBAHHOE NPOrpamMMUPOBaHKe

O6pbexkTHO-OpneHTHpOoBaHHOe nporpammuposanue (OOII, Object-Oriented
Programming) — crapas go6pas napagurma B nHdopmaryuke. HekoTopble 13 KOHIEINIA,
KoTOpble MbI Teneps 3HaeM kak OOIl, mosBunuck emte B 1950-X ropax, HO TOIBKO MOCTIe
HOSIBJIEHYIST SI3BIKOB IporpamMmuposanys Simula 67 u Smalltalk onu o6pemn popmy OOIL.

@OyHpraMeHTaNbHAs Ufesl POCTa Y MHTYUTUBHO MOHATHA: 00veKM — 3TO JIOTMYECKU
CBsI3aHHasl KOJUIEKUMsI AaHHBIX ¥ QyHKumit. OHa mpusBaHa OTPasUTh Hallle HOHMMAaHIe
€CTeCTBEHHOTO Mupa. Agmomobuns — 3T0 0OBEKT, y KOTOPOrO eCTh AaHHbIe (MapKa, MO-
Iieb, KOIMYEeCTBO fiBepelt, nneHTndukatop Tpancnopraoro cpeacrsa (VIN) u T.1.), a Tax-
e pyHKUMHU (YCKOpeHue, IepeKIoueHye epefad, OTKpbIBaHue ABepelt, BKIodeHne pap
u 1.5.). Kpome Toro, OOII nosBonseT AyMarh 0 Bellax abCTpakTHO (a8omo6usb) U KOH-
KpeTHO (onpedeneHHoiii aBTOMOOUIIB).

[Tpexxzie 4eM MpOROKATH, AaBarite paccMoTpuM 6asoByo nekcuky OOIL. Tepmun kndcc
(class) omucpiBaeT 0600IIeHHYIO CYIIHOCTD (a8momobunv), a sxsemnaap (instance) (mmm
axsemnnAp obwvexma (object instance)) — ompeneeHHYIO CYIIHOCTD (KOHKpemHblii aBTOMO-
61b, TaKON KakK “Moit aBToMOOMIb”). OfHa YacTb QYHKLuIT (YCKOpeHue) sIBISeTCS Menio-
damu (method). [Ipyras qacTb QYHKIMIL, CBI3AHHBIX C KJIACCOM, HO He OTHOCSIINXCS K KOH-
KPeTHOMY 3K3eMIULAPY, SABJIETC Mermodamu kaacca (Hampumep, “cosganye Hoporo VIN”
MOIVIO ObI OBITH METOJOM K/Iacca: 3TO He MIMeeT OTHOIIEHNS K KOHKPETHOMY HOBOMY aBTO-
MOOWIIO U, KOHEYHO, MBI He OXKIJIAaeM, YTO Y KOHKPETHOTO aBTOMOOWIA OyieT BO3SMOXKHOCTD
WIN CIIOCOOHOCTD c03AaTh HOBBII, 3akoHHBIT VIN). Korza sx3eMmsip cospaeTcst, BBIIOMHSI-
eTcst ero koHcmpykmop (constructor). KOHCTpyKTOp MHUIIMANTUSUPYeT 9K3eMIULIP 00BEKTa.

OOII mpepocTaBisfeT HaM TakXKe Cpefy A/l MepapXMdecKoil KaTeropusaluy Kiac-
coB. Hanpumep, Mor 6bl cylecTBOBaTh O6osiee OOLINIT KIACC MPAHCHOPMHO20 CPedcnaa.
Y TpaHCIIOPTHOTO CpPefCTBA MOXET ObITh XapaKTepUCTUKA 0anbHocmu (JUCTAHINSI, KOTO-
PYIO OH MOXXeT HONTK 6e3 J03aIllpaBKM WM Tepe3apsKy), HO B OT/IMYMe OT aBTOMOOWIIA
y Hero MOXeT He ObITh KojieC (HampuMep, Y TAaKOTO TPAHCIOPTHOTO CPEACTBa, KaK JIOf-
Ka, OYEBUHO HET Kojiec). MBI TOBOPUM, YTO TPAHCIOPTHOE CPEICTBO — 3TO CYHEPKAcC
(superclass) aBTOMO6NIS, @ aBTOMOOM/ID — 9TO Hpou3600Hbiti knacc (subclass) Tpancmopt-
HOTO cpefcTBa. Y K/lacca TPAHCIOPTHOTO CPECTBA MOXKET ObITh HECKOIBKO IIPOM3BOJHBIX
K/IaCCOB: aBTOMOOWIIN, TTOJKY, IUIAHEPBI, MOTOLMKJIBI, BEOCUTIEABI U T.1. Y IPOMU3BOJHBIX
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KJIaCCOB, B CBOI0 OYepefb, MOTYT OBITH CIeAyIoliMe IIPOM3BOAHBIe Kmacchl. Hampumep,
y IPOU3BORHOrO KjIacca JIOAKU MOIYT OBbITb Ha/IbHEIIIINe IIPOV3BOHDIC KIACChI IIapyCHON
SIXTBI, TPeOHOI LITIONKM, KaHO9, OYKCHUPa, MOTOPHON JIOAKM U T.JI.

B 9011 r71aBe MBI OyZieM JCII0/Ib30BaTh IPUMEP aBTOMOONIS, TOCKOIBKY 3TO peanbHbIi
00BEKT, C KOTOPBIM BCE MBI, OUEBMHO CBSI3aHBI.

CO3AaHVIe Knacca n 3K3emMniapa

Ilo ES6 cospanme kmaccoB B JavaScript ObITO CyeTHBIM M He MHTYUTMBHO ITOHATHBIM
menoM. Terepp TOSIBUIICSI HOBBIIT Y{OOHDIN CMHTAKCUC CO3[aHNs K/TacCOB.
class Car {

constructor () {

}

3TO co3/aeT HOBBIT K/Iacc MO nMeHN Car. HUKaKMX ero sk3eMIUIIpOB (KOHKPETHBIX
aBTOMOOWMIIEN) ellle He CO3aHO, HO TeIepb eCTh BO3MOXXHOCTD CAie/iaTh 3T0. UTOObI cO3-
oaTb KOHerTHbIﬁI aBTOMO6I/UH;), MbI ]/ICHO]IIJSYCM KJII04YEeBOE CJIOBO new.

const carl = new Car();
const car2 = new Car();

Temepsp y Hac eCTb [jBa 9K3eMIULIpa Kiacca Car. [Ipesxze deM cpenars kmacc Car 6oree
CJIOXKHBIM, JlJaBajiTe pacCMOTPUM OIlepaTop instanceof, KOTOPBLL MOXeT CKa3aThb BaM, AB-
JISIETCS JIV BAHHBIA 00'beKT 9K3eMIUIIPOM JaHHOTO KJIacca.

carl instanceof Car // true
carl instanceof Array // false

W3 sToro BuiHO, 4TO carl — 3K3eMIUIAp Kaacca Car, a Array — HeT.
JlaBaiite cemaeM Kmacc Car HeMHOTO MHTepecHee. [IpumagumM eMmy HeKkMe TaHHbIe (Map-
Ka, MOfiefib) ¥ Hekye QyHKIMM (TIepeKTodeHne epeiay).

class Car {

constructor (make, model) {
this.make = make;
this.model = model;
this.userGears = ['P', 'N', 'R', 'D'];
this.userGear = this.userGears[0];

}

shift (gear) {
if (this.userGears.indexOf (gear) < 0)

throw new Error ('Ommubounas nepepmaua: S{gear}');

this.userGear = gear;

3mech KI04eBOe CI0BO this MCHONMb3yeTCs IO NPSAMOMY HasHaYeHMIO: AL oOpalle-
HIA K 3K3EMIUIAPY, METO KOTOPOTO ObLI BbI3BaH. Bl MOXKeTe CUMTATh €ro 3HAKOMECTOM:
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KOT7Ia BbI TIMIIETE CBOI KIACC, BEPOSITHO, aOCTPaKTHBII, KII0UEBOEe CTIOBO this sBsieTcs
3HAKOMECTOM JI/IsI KOHKPemHOo20 9K3eMIUIsIpa, KOTOPBI OyfeT M3BeCTeH Ha MOMEHT BBI-
30Ba MeTOJa. ITOT KOHCTPYKTOP IIO3BOJISIET 3a/iaTh MapKy ¥ MOJie/Ib aBTOMOOWIISI IIPK ero
CO3[JAHNN, a TAK)KE YCTAaHOBUTH HEKOTOPbIE CTAH[JAPTHbIE 3HAYEHNA: NOIIyCTUMBbIE IIEpena-
4y (userGears) ¥ TeKyIyIO Iepefady (gear), KOTOPYIO Mbl MHULIVAIM3MPYEM 3HaUCHMEM
HepBOIl HOMYCTUMOII Ilepefadn. (S pelnn Ha3BaTh 3TO NONL308AMENLCKUMY TIEPEAYIAMU
(user gears) IIOTOMY, UTO €C/IVi 3TOT aBTOMOOW/Ib OCHAII[eH aBTOMATIIeCKOI KOPOOKOII Ite-
penad, To, KOrja aBTOMOOIIb OyeT HaXOAUTHCS B ABIDKEHNN, GaKTHIECKM YCTIONb3YIONIa-
AcA Hepefiauya MOXKeT OT/IMYATLCA OT BK/IIOUEHHON Iob3oBaTeneM.) Kpome KOHCTpyKTOpa
(KOTOpBIII BbI3BIBAETCSI HESIBHO IIPY CO3/JAHMY HOBOTO OO'bEKTa), MBI TAK)Ke CO3[Ia/IN METO]
shift, MO3BONAIOIMIT IEPEK/TIOYATh Iepefady. [laBaiite pacCCMOTPUM 3TO B JIE/ICTBUMN.
const carl = new Car("Tesla", "Model S");

const car?2 = new Car("Mazda", "3i");

carl.shift('D");
car2.shift ('R");

B sTom mpumepe, xorga Mbl BeIsbiBaeM carl.shift ('D'), nmepemenHas this cBasana
¢ carl. ToyHo Tak ke IIpu BbI3oBe car2.shift ('R') oHa cBsA3aHa ¢ car2. Mbl MoxxeM
yOennThCs, 4To carl HAXOUTCA B ABVDKeHMU Ha nepepade D (drive), a car2 cpaer Hasap
Ha mepepiade R (reverse).

> carl.userGear // "D"
> car2.userGear // "R"

OnHamnyeckne cBoncTea

To, uTo MeTop shift Halero kmacca Car IpefoOTBpalaeT BLIOOP HEJOIyCTIMOII Tepe-
oadym 110 He6pe)KHOCTI/I, MOJKET Ka3aTbCA OY€Hb YMHBIM XOIOM. Ho sra 3aluTa orpaHm-
Y€HA, IMOCKO/IbKY HET HMUYEro, YTO MoMeulaao 6bIYCTaHOBMTb 3HaYeHMUe HEMmOoCpeNCTBEH-
HO: carl.userGear = 'X'. BONbBIIMHCTBO O6”beI(THO-OpMCHTI/IpOBaHHbIX S3BIKOB UIET
Ha OoJblIe 3aTparhl, YTOOBI NpeNOCTaBUTh MEXaHM3MbI 3alIUThl OT 3TOTO BUA HEIpa-
BUJIBHOTO 06pameHMH, paspelas BaM OIpeNeNATh YPOBEHD JJOCTyIa K METOflaM U CBOI-
cTBaM. B ]avaScript TAKOro Me€xaHln3Ma HET, 3a 4YTO €ro HEpEeAKO 1 KPUTUKYIOT.

,HI/IHaMI/ILIeCKI/Ie cBolicTBal Cl'[OCO6HbI HECKOJIbKO CITTagUTDb 3TOT HEOOCTATOK. Onn 06-
JIAJIAI0T CEMAaHTUKOI CBOWCTB C (’pyHKuI/IOHaHbelMI/I BO3MOXXHOCTSIMU MeTOfioB. JlaBariTe
M3MEHUM Halll Kj1acc Car Tak, ‘ITO6I)I JMICIIO/Ib30BATbh 3TO B CBOMX MHTEPECAX.
class Car {

constructor (make, model) {
this.make = make;
this.model = model;
this. userGears = ['P', 'N', 'R', 'D'];
this.:userGear = this. userGears[0];

! Iunammyueckue cBoiicTBa ObIIO GBI IPaBUJIbHEE HA3BIBATD Memodamu docmyna K céolicmeam (accessor
properties), 0 KOTOpBIX MbI y3HaeM Oorblie B IaBe 21.
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get userGear() { return this. userGear; }
set userGear (value) {
if (this. userGears.indexOf (value) < 0)
throw new Error ('OumGouHas nepenaua: $S{value}');
this. userGear = value;

shift (gear) { this.userGear = gear; }

[TpoHMIjaTeNbHbI YUTATeIb 3aMETIII, YTO MBI He YCTPAHWIN IIPO6/IeMy, OCKOIbKY
3HaueHMe userGear BCe ellje MO)KHO YCTaHOBUTD HEIIOCPECTBEHHO: carl. userGear =
'X'. B 9TOM mpyMepe MBI UCIIOIb3yeM “OrpaHNdeHMe JOCTYIa A/ OeIHBIX  — CBOJCTBA,
MMeHa KOTOPBIX HAUMHAIOTCA C CHMBOJIA IMOAYEPKMBAHNSA, MBI CUMTAEM 3aKPBITHIMU. DTa
3alyTa CyTry60 B COITIALICHNY, TI03BOJLAIOIIEM OBICTPO IIPOCMOTPETD KOJ, ¥ BBIABUTD CBOIL-
CTBa, K KOTOPBIMU BbI He JO/DKHBI 0OPAIaThCs HEIOCPeACTBEHHO.

Ecnu BBI efiCTBUTENIBHO TODKHBI 06eCIednTb KOHPUIEHINATbHOCTD, TO MOXeTe JIC-
HOIb30BaTh 9K3eMIUIAP WeakMap (cM. raBy 10), KOTOPBI 3amuieH 06/1acTbi0 BUAMMO-
ctu (ecmu MBI He OyfeM UCIIONb30BaTh WeakMap, TO HAlllM 3aKpBITble CBOCTBA HUKOITA
He Oy yT BBIXOZUTD U3 00IaCTH BUAMMOCTY, JaXKe eC/IM 9K3eMIULIPBI, K KOTOPbIM OHM OT-
HOCATCSA, BBIAAYT). YTOOBI clie/IaTh OCHOBHOE TEKYyILjee CBOJICTBO Iepefadl AeiiCTBUTEIbHO
3aKPBITBIM, MBIl MOXKEM M3MEHNUTD CBOI K/Iacc Car Tak.

const Car = (function() {
const carProps = new WeakMap();

class Car {
constructor (make, model) {
this.make = make;
this.model = model;
this. userGears = ['P', 'N', 'R', 'D'];
carProps.set (this, { userGear: this. userGears([0] });

get userGear () { return carProps.get(this).userGear; }
set userGear (value) {
if (this. userGears.indexOf (value) < 0)
throw new Error ('OmmGounas nepenaua: S${value}');
carProps.get (this) .userGear = value;

shift (gear) { this.userGear = gear; }

return Car;
IDEON
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YT06BI TOMECTUTD Hall WeakMap B 3aMKHYTOe BbIpaKeHIE, K KOTOPOMY Heb3si 06-
PaTUTBHCS U3BHE, MBI MCIIO/Ib3yeM HeMeJ/IeHHO BbI3bIBaeMOe (pyHKIMOHA/IBHOE BBIPOXKEHNE
(cMm. rnaBy 13). Tenepp WeakMap MO>KeT 6€30IacHO XPaHUTD /TI00bIe CBOVICTBA, K KOTOPBIM
MBI He XOTVM O0pallaTbCs 3a Ipefie/laMi KIacca.

Cy1ecTByeT U Jpyroi crocob, KOTOPBII MOApasyMeBaeT UCIONb30BAHNE CHMBOJIOB
JULSL MIMEH CBOJVICTB; OHM TaK>Ke MPeOCTAB/ISAI0T HEKOTOPYIO 3aLUTY OT CIYYaifHOTO MC-
HO/Ib30BAHNSI, HO K CYMBOJIBHBIM CBOJICTBAM K/Iacca TaK)Ke MOXKHO OOPATUTHCS, a 3HAYUT,
fiaXe 9Ty 3allUTy MOXKHO 00O0ITH.

Knaccbl Kak ¢yHKUMN

Ho BBemenusa B ES6 karodeBoro cosa class A CO3[aHMA Kaacca IPUXOAUIOCh CO3/ia-
BaTh (QYHKIINIO, KOTOPas CIyXK1Ia 65 KOHCTPYKTOPOM Krmacca. XOTs CMHTAKCUC class Ha-
MHOTr0 60JIee MHTYUTUBHO MOHATEH U IIPOCT, BHYTPEHHUIT XapaKTep K1accoB B JavaScript He
M3MeHMICS (K/TI04YeBoe C/I0BO class Muiib obecredrBaeT HEMHOTO 6oee YIOOHbIT CMHTAK-
CIC), I03TOMY Ba)XKHO IIOHMMATh, YTO MMEHHO IIpeCTaB/sieT coboil Kiaacc B JavaScript.

B peiicTBUTENIBHOCTY K/IacC — 3TO ToMbKO GyHkuusA. B ES5 Mbl Hauam ObI cBOIT Kitace
Car Tax.
function Car (make, model) {

this.make = make;

this.model = model;

this. userGears = ['P', 'N', 'R', 'D'];
this.:userGear = this.userGears[0];

MbI Bce elile MOXKeM cfienath 310 1 B ES6 — pesynmbrar 6ymer TOT ke (10 METOJOB MbI
foiiieM HIDKe). MBI MOXKeM IIPOBEPUTD 9TO, OIIPOOOBAB 00a IIyTH.

class EstCar {} // OmyCTuM KOHCTPYKTOP IJS KPaTKOCTH
function EsbCar {}

> typeof Es6Car // "function"

> typeof Es5Car // "function”

Takum 06pa3oM, HUYEro AeiCTBUTENbHO HOBOrO B ES6 HeT; y Hac eCTh TONBKO HEKUI
HOBBIIT YEOOHBIII CUHTAKCIC.

MpotoTun

Kor,ua TOBOPAT O METOAAX, HOCTYIIHbIX B 3K3EMIIIAPAX Kilacca, UMET B BUNOY l’lpO-
momun (prototype) metogos. Hanpumep, ynomnHast MeTof shift, JOCTYIHBIN B 9K3eM-
IIsApax Kmacca Car, BBl MIMeeTe B BUAY IPOTOTUII METOAA U 3a4aCTYI0 MOXKeTe BCTPETUTD
CUHTaKcUC Car.prototype.shift. (TouHo Tak >ke q)yHKLU/m forEach kimacca Array mMo-
JKeT BBIMIAZIETh KaK Array.prototype. forEach.) Tereps npuiiio Bpemst GakTIIecKn y3-
HAaTh, YTO TaKOe IPOTOTHUII 1 KakK JavaScript ocyiiecTBisieT OuHamudeckuil 8v1306 (dynamic
dispatch), ucrionssys yenv npomomunos (prototype chain).
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Vcnonp3oBaHue 3Haka fAmesa (#) CTajo MOMYIAPHBIM COIJIAIIEHMEM
UL OIVICAHUA IIPOTOTUIIOB MeToRoB. Hanpumep, Bbl 6yzieTe 4acTo BCTpe-
4aTh Car.prototype.shift, 3anmMcaHHbIN IPOCTO KaK Car#shift.

Kaxmast GyHKINS nMeeT CrienyanbHOe CBOVICTBO prototype. (Bbl MOXkeTe M3MEHUTH
ero s w0601 pyHkuunu f, BBe#s Ha KoHcomu £.prototype.) [Is1 0ObI4HBIX QYHKIMI
IPOTOTUIT HE UCIIONIb3YeTCsI, HO OH KPUTUIECKU BaXKeH IS QPYHKINIT, KOTOPBIE JEeIICTBYIOT
KaK KOHCTPYKTOPBI 0O'bEKTOB.

B cooTBeTCcTBUM C COITIalIeHyeM MMeHa KOHCTPYKTOPOB 0OBEKTOB (MHa-
ye — KJIACCOB) BCEIr[a HAYMHAIOTCA C 3aI/IaBHON OYKBBI, Hampumep Car.
ITO0 cornamenne — He JOTMa, HO MHOTVIE aHa/IN3aTOPBI IPeAyIpenAT Bac,

€C/IV BBI IIOINbITaeTeCh Ha3bIBaTh (YHKILMIO C 3aIJIABHON OYKBBI MM KOH-
CTPYKTOp 00BEKTa — CO CTPOYHOIL.

CBoiicTBO (pyHKIUM prototype CTAHOBUTCS BaXKHBIM, KOIZIa BBl CO37jaeTe HOBBII 9K-
3eMIIIAP C UCIOTb30BAaHMEM KTIOUEBOTO CI0BA New: BHOBD CO3/IaHHBIN 00bEKT MMeeT J0-
CTYH K CBOJICTBY prototype ero KOHCTPYKTOpa. IK3eMIIAP 00BEKTa XPAHNUT €T0 B CBOEM
CBOIICTBE  proto .

CpolicTBO _ proto  CUMTaeTCsA BHYTPeHHell 4acThlo JavaScript, Kax
1 moboe CBOJICTBO, 3aK/II0UEHHOe MEXTY IBOMHBIMU CHMBOIAMM TIOTYep-
KMBaHUA. VICIIONb3ys 3Tn CBOMCTBA, MOXXHO ClIe/IaTh OY€Hb, O9€Hb MHOTO

Bpena. MHOI‘,IIa X MOJXHO MCIIO/Ib30BaTb O4Y€Hb XUTPO U IIPpaBUJIbHO, HO
ITIOKa y BaC HET IIO/IHOI'O IIOHVMMaHNA ]avaScript, 51 HACTOATENTbHO PEKOMEH-
Y0 TOJIbKO IPOCMAaTpPNBaTb (HO HE I/I3M6HHTI)) 9TU CBOJICTBA.

B mpoToTniie BaxkHee BCETO MEXaHM3M OUHAMUUecKozo 6bi306a (TepmyH “dispatch” —
3TO CMHOHNM BbI30Ba MeTofia). Kora BbI IIbITaeTeCh MOMYyYNUTh JOCTYI K CBOVICTBY WM
MeTOAy 00BbEKTa, eC/IU €ro He CYIeCTBYeT, JavaScript nposepsem npomomun ob6vexma,
4TOOBI yOennUThCA, ecTh /i OH TaM. IToCKO/IbKY BCe 9K3eMIULAPBI JaHHOTO K/TacCa COBMECT-
HO VCIOJB3YIOT OAVIH U TOT XK€ IPOTOTUIL, K CBOJICTBY WY METORY, UMEIOIEMYCs B IIPO-
TOTHIIE, €CTh JOCTYI /I BCEX K3EMIUIAPOB 3TOTO K/Iacca.

I[TpucBoeHme 3HAYEHNSI CBOICTBAM IAHHBIX B IPOTOTUIIE KTacCa OOBITHO HE
BBIIOJIHACTCA. [le/I0 B TOM YTO TOIZA 3HaueHMe 9TOTO CBOVICTBA OymeT Jo-
CTYIIHO I BCeX 9K3eMIULAPOB Kiaacca. OfHAKO ecmu 3HayeHue CBOVICTBA
YCMAaHasnueaemcs B KaKOM-HIUOYIb 9K3eMIUIIpe, OHO YCTaHAB/IMBAETCS
JMIMEHHO B 9TOM 3K3eMIULIpe, a He B IPOTOTHIIE, YTOOBI 130eXarh IyTa-
HUILIBI ¥ OIMOOK. EC/y 9K3eMIILsIphbl JO/DKHBI MMETh HavyajlbHble 3HAYEHVIST
CBOJICTB JJAHHBIX, TO JIy4llle yCTAaHABIMBATD NX B KOHCTPYKTOpE.

O6paruTe BHMMaHUe, YTO OIpefe/ieHIe MeTOa VI CBOJICTBA B 9K3eMIULIpe IIepeoll-
penenseT Bepcuio B IPOTOTUIIE; IIOMHUTE, YTO JavaScript cHadaia mpoBepsieT SK3eMIULAP,
a TONIbKO 3aTeM — MpOTOTHUIL. [laBaiiTe pacCMOTPUM BCe 3TO Ha MpUMepe.
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// onpenesieHHENT paHee kjaacc Car ¢ MeromoMm sShift
const carl new Car();
const car2 = new Car();

carl.shift === Car.prototype.shift; // true

carl.shift('D'");

carl.shift('d'"); // ommbka

carl.userGear; // 'D'

carl.shift === car2.shift // true

carl.shift = function(gear) { this.userGear = gear.toUpperCase(); }
carl.shift === Car.prototype.shift; // false

carl.shift === car2.shift; // false

carl.shift('d");

carl.userGear; // 'D'

B aToM mpuMepe sACHO OKa3aHO, Kak JavaScript ocylecTBisgeT IMHAMUYECKNIT BbI3OB.
ITepBoHavanbHO Y 0ObeKTa carl HeT MeTofa shift, HO mpu BeI3oBe carl.shift ('D'")
JavaScript mpocMarpuBaeT IpOTOTHUI [y carl U HAXOAUT METOf C TakuM uMmeHeM. Korza
MBI 3aMeHsieM MeTof] shift coOCTBEHHOI Bepcyell, TO y 00beKTa carl 1 y ero IpoTOTHIIA
MHOsIBIAETCSA METO, C 9TUM nMeHeM. OgHaKO npu BbI3oBe carl.shift ('d'), 6yneT BbI3BaH
MeTofi 00beKTa carl, a He ero MpOTOTHIIA.

OOBIYHO B 3HAHMYM MEXaHMKM L€l IPOTOTUIIOB ¥ FUHAMMYECKOTO BBI30OBA y Bac He
OymeT 0co6011 HY>K/bI, HO BCe YK€ MOXKET BCTPETUTbCS Mpob/ieMa, KOTopasi IOTpebyeT Ux
r1y6okoro moHnmanus. [loaTomy, mpex/e 4eM Ipoo/DKaTh, IMEET CMbIC/T Y3HATh AeTaIM.

CraTtnyeckune metopabl

MeTozbl, KOTOpbIe MBI PacCCMAaTPUBAIU [JO CUX TIOP, SBTSUIUCH Memooamu IK3emMnsipa
(instance method). Oun npexHasHaveHbI /Uit pabOTHI C KOHKPETHBIM 9K3eMIUIIpOM. ECTb
TaKKe cmamuveckue memoowt (static method) (mnm memoodw: knacca (class method)), koro-
pble He OTHOCSITCSI HU K KaKOMY KOHKPETHOMY 9K3eMIUTAPY. B ctarmyeckoM meToze mepe-
MeHHas this mpuBs3aHa K CAMOMY K/IacCy, HO B 9TOM CIy4ae BMECTO Hee peKOMEH/YeTCs
UICTIONb30BATh MMsI KJIacca.

CraTyyeckue METOJbl UCIIONIb3YIOTCS /IS BBIIIOTHEHMs 0000IeHHBIX 3aja4, KOTOpbIe
CBSI3aHBI C KJIACCOM, @ He C JT0ObIM KOHKPETHBIM 9K3eMIULApoM. JlaBaiiTe paccMOTpUM
npumep ucnonbsosauus VIN aBToMo6usa (npeHTU(UKATOP TPAHCIIOPTHOTO CPEACTBa).
Hert cMbIcia IO3BOMATD MHAUBYAYAIbHOMY aBTOMOOWIIO cO3faBaTb coOCTBeHHBII VIN:
YTO IOMeIaso 6bI aBTOMOOWIIIO MCIIONb30BaTh Takoi xe VIN, Kak U y [pyroro aBToMo-
6nmsi? Opnako npucBoenne VIN sBsieTcss aOCTpaKTHON KOHIIEMINell, KOTopasi CBsi3a-
Ha C 1Ujeert aBTOMOOWIsE BOOOIIe; CIefJOBATe/IbHO, 3TO KAH/U/AT B CTaTUYECKUEe METOJBL.
Kpome Toro, cTarudeckue MeTOJbl 3a4aCTYIO MCIIOIb3YIOTCA ISl pabOThI ¢ HECKONIBKUMMU
TPAHCIOPTHBIMMK cpefcTBaMu (06bekTamu). Hamprmep, HaM MOXKeT TOHaJ0OUThCS METO,
areSimilar, KOTOpBI BO3BpAlllaeT true, eC/U ¥ ABYX aBTOMOOMIIEN Te JKe MapKa 1 Mo-
JieTib, @ MeTOf|, areSame, BO3BPALIAIONINIT true, eC/U Y IBYX aBTOMOOWU/IEl OJVH U TOT >Ke
VIN. JlaBaiiTe pacCMOTPUM 3TH CTaTUYECKME METOJbI, Pea30BaHHbIe /I Kacca Car.
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class Car {
static getNextVin() {
return Car.nextVin++; // Mel MOrymM OBl TakXe MCIOJE30BATH
// this.nextVin++, HO obpamenue Kk Car
// momyepkMBAET, UTO BTO CTATUYECKUI METOX
}
constructor (make, model) {
this.make = make;
this.model = model;
this.vin = Car.getNextVin();
}
static areSimilar(carl, car2) {
return carl.make===car2.make && carl.model===car2.model;
}
static areSame (carl, car2) {
return carl.vin===car2.vin;

}

Car.nextVin = 0;

const carl = new Car("Tesla", "S");
const car2 = new Car("Mazda", "3");
const car3 = new Car("Mazda", "3");

carl.vin; // 0
car2.vin; // 1
car3.vin // 2

Car.areSimilar (carl, car2); // false
Car.areSimilar(car2, car3); // true
Car.areSame (car2, car3); // false
Car.areSame (car2, car?); // true
HacnepoBaHune

PaccMarpyBas IpOTOTUIIBL, MBI YK€ BCTpedasIyt HeKMil BIL HACIeLOBAHMSL: TIPY CO3fia-
HIY 9K3eMIUIIpa KIacca OH HACIeRoBasl Bce (PYHKI[MM, HAXOASIIMECs B IPOTOTHUIIE K/acca.
Ho Ha 9TOM /€10 He 3aKaHYMBAETCA: eC/IM METOT] He HAlilleH B IPOTOTHUIIE 06BEKTA, TPOBe-
psieTcst IPOTOTHII Hpomomuna. Tak monydaeTcs yenv npomomunos. JavaScript 6yner naru
[0 IeNV TPOTOTUIIOB, [IOKA He HANJIeT TOT IIPOTOTHUII, KOTOPBIIl YEOBIETBOPSIET 3AIIPOCY.
Ecnu takoit mporotui He 6yfeT HalifieH, TO BCe 3aKOHYMUTCS OLIMOKOIL.

OTO HMPUTORUTCS NPY CO3LAHMY MEPApPXMU KIACCOB. MBI yKe YIIOMMHAIN, YTO aBTO-
MOGMIb — 9TO OOIINIT TUTI TPAHCIIOPTHOTO CPefCTBa. Llenb MPOTOTUIIOB TIO3BOMISAET pac-
nonarath GyHKUMHU TaM, Iae UM camoe Mecto. Hampumep, y aBToMOOMIsE MOT ObI OBITH
MeTof deployAirbags. Mpl Morau Obl chieaTh ero MeToZOM 0000IEHHOIO TPAHCIIOPT-
HOTO CPEfCTBA, HO BBI KOTAA-MNOO0 BUAENM TOAKY € MORyKamu 6esomacHoctu? C mpyroit
CTOPOHBI, TIOYTH BCE TPAHCIOPTHbIE CPEACTBA MOIYT [IEPEBO3NUTH MACCAKMPOB; TAKUM 00-
PasoM, y TPaHCIOPTHOTO CPefCcTBa MOT ObI ObITh MeTOR addPassenger (KOTOPBI MOT ObI
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coobmats 06 ormmnbKe, ecmu KOMMYECTBO MACCAXUPOB MIPEBBIIIEHO). [JaBaiiTe IIOCMOTPUM,
KaK 9TOT ClleHapuil peanusyeTcs B Kofie JavaScript.

class Vehicle {
constructor () {
this.passengers = [];
console.log ("TpaHCNOPTHOE CPEACTBO CO3ZaHoO");
}
addPassenger (p) {
this.passengers.push(p);

class Car extends Vehicle {
constructor () {
super () ;
console.log ("ArToMOBMIL co3manH") ;
}
deployAirbags () {
console.log ("BABAX!!!");

IlepBoe HOBOBBEMIEHNE, KOTOPOE MBI 3aM€4aeM, — 3TO K/IIUEBOE CIIOBO extends; 3TOT
CUHTAKCHC YKa3bIBAET, YTO K/IacC Car MPOMCXOAUT OT Kmacca Vehicle. Bropoit HOBOCThIO
SIBJIIETCS BBI3OB super (). ITo crenuanbHas GpyHKIus JavaScript, koTopast BbI3bIBaeT KOH-
CTPYKTOP cylepkacca. JI Ipon3BOgHbIX KIacCOB 3TO 0053aTe/IbHO; €C/IN BbI OIlyCTUTE
€ro, TO IIO/Ty4YNnTe omM6Ky.

JlaBajiTe pacCMOTPMUM 9TOT IIPUMEDP B JEVICTBUNL.
const v = new Vehicle();
v.addPassenger ("Frank") ;
v.addPassenger ("Judy") ;
v.passengers; // ["Frank", "Judy"]
const ¢ = new Car();
c.addPassenger ("Alice");
c.addPassenger ("Cameron") ;

c.passengers; // ["Alice", "Cameron"]
v.deployAirbags () ; // oumbka
c.deployAirbags () ; // "BABAX!!!"

O6paTMTe BHMMAaHMeE, YTO Mbl MOXK€M BbI3BaTb MeTOf, deployAirbags € ¢, HO He C V.
IpyruMu croBaMu, HaclefjoBaHye paboTaeT TOIbKO B OQHOM HaIpaBIeHNM. DK3eMIULIPDI
KIacca Car MOTYT o0OpalljaThcsl KO BCeM MeTofaM Kaacca Vehicle, HO He HA060POT.

Monnmopdunsm

Tepmun nonumopgdusm (polymorphism) us nekcukoHa 06BEKTHO-OPUEHTHPOBAHHBIX
SI3bIKOB OIIMCBIBAET CUTYALVMIO, KOTZIA 9K3eMIUIAP PACCMATPUBACTCS KaK WIEH He TOTbKO
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ero coO6CTBEHHOTO K/Iacca, HO 1 MI0OBIX CyHepKaaccoB. Ha MHOIMX 00beKTHO-OpUEHTUPO-
BaHHBIX A3bIKaX HOMUMOPGU3M — 9TO HEUTO OCOOEHHOE, IPUHOCAIee OObIIYIO IONb3Y
OOII. A3bIk JavaScript He sSBJSAETCS TUIM3MPOBAHHBIM, T.€. TH000II 06BEKT MOXKET OBITH
UCIIONb30BaH B TI0O0M MecTe (XOTsI IIPpaBU/IbHBII pe3y/IbTaT He rapaHTUpOBaH). Takum 06-
PasoM, B HEKOTOPOM CMBICTIE Y JavaScript ecTb abCOMIOTHBI HOMMMOP)N3M.

Kop JavaScript, xoTopslil BbI IuileTe, JOBOIBHO YacTO VMCIOIb3yeT HEKYyI0 (GopMy
ymunoti munuzayuu (duck typing). Sta Meropmka mcxoput u3 Belpaxenus “Ecmu ato
BBIIJIAZNT, KaK yTKa, IIABAET, KAK yTKa M KPsAKaeT, KaK YTKa, TO 3TO, BO3MOXHO, 1 €CTb
yTKa” B HaleM mpumepe ¢ K1accoM Car, /i y BaC eCTh 00beKT, 00/Tafaiolnil MeTOOM
deployAirbags, TO BBl MOIIM OBl PE30HHO 3aK/IIOYNUTD, YTO 3TO 9K3EMIULIP KIacca Car.
9TO MOKeT OBITb IIPaB/a,  MOXKET U HET, HO IIONBITKA IOBOIbHO XOPOLIas.

B JavaScript npegycMoTpeH oneparop instanceof, KOTOPBIil YKaXKeT BaM, ABJIAETCA JIU
00BEKT 9K3eMIUIAPOM JAHHOrO Kacca. Kak HM yIUBMUTENIbHO, HO IO TeX IOp, IIOKa BbI He
olepupyeTe HAIPSAMYIO CBOMICTBAMM prototype M proto_ , 3TOT olepaTop OyfeT BO3-
BpAIaTh NPABIJIbHBII Pe3YIIbTar.
class Motorcycle extends Vehicle {}

const ¢ = new Car();
const m = new Motorcyle();

c instanceof Car; // true
¢ instanceof Vehicle; // true
m instanceof Car; // false
m instanceof Motorcycle; // true
m instanceof Vehicle; // true

Bce o6bexTs B JavaScript sABIAOTCA 9K3eMIUIApaMy KOPHEBOTO Kiac-
ca Object. Takum o6pasoM, miA M0O0ro oO6beKTa O BBIPAXKEHUE O
instanceof Object OyfeT UCTUHHBIM (€C/IM TONBKO BBI ABHO HE YCTaHO-
BIUTe 3HAaUY€HME ero CBOMCTBAa _ proto  , 4ero cmenyeT usberars). C mpax-
TUYECKOI TOUKM 3PEHNSI B 9TOM €CTh HeOOJIBIIION CMBICI, IIOCKO/IBKY TaKast

BO3MOXXHOCTDb IIO3BOJISIET CO3[ATh Psifj Ba>KHBIX METOMIOB [ BCeX 00BeK-
TOB Mepapxuu. B KadecTBe mpyMepa MOXKHO IIPUBECTY MeTOX toString,
KOTOPBIiL OyeT pacCMOTPEH HIDKE B 3TOJI IVIaBe.

Mepebop cBOICTB 06bEKTOB (CHOBA)

Mb! yoke BUAeIM, KaK MOXKHO Ilepebparh CBOVICTBAa 00beKTa B IUK/Ie for. . .1in. Temeps,
KOIZIa MbI ITIOHMMAaeM MeXaHU3M Hac/lefJOBaHM: IPOTOTUIIOB, Mbl MOXKeM IIOJTHOCTBIO Olle-
HUTD VCIO/Ib30BaHMe MeTOfia hasOwnProperty mpu nepebope cBoicTB o6bekTa. st 00b-
eKTa obj 1 CBOJICTBA x BBI30B 0bJ .hasOwnProperty (x) BO3BpPaTUT true, ecnu y obj Oyaer
CBOIJICTBO X, U false, eCl CBOVICTBO X HE OIIPEJeNIeHO VI OIIPENe/IeHO B I[eNN IPOTOTHUIIOB.

Ecnu BbI Oygmere ucIonbp3oBarh kmaccel ES6 Tak, Kak OHUM 3aJyMaHbl, TO CBOJCTBa
JaHHBIX BCerha OYAyT ONpeNeNATbCA B 9K3eMIULIpaX, a He B el mporotunos. OfHaKo,
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MMOCKOJIbKY HET HUYETO, YTO MPEROTBPATUIO 651 mobOaBIeHNE CBOICTB HEIMOCPENCTBEH-
HO B IIPOTOTHUII, BCETAA JIyYIlle MCIO/Tb30BaTD hasOwnProperty,qTo6nynOCTOBepMTbCH
B 3TOM. PaccMoTpum nmpumep.
class Super {

constructor () {

this.name = 'Super';
this.isSuper = true;

// 5TO HOmyCTMMO, HO HE XeJaTEJIBHO. ..
Super.prototype.sneaky = 'He pexomenmyercs!';

class Sub extends Super {
constructor () {
super () ;
this.name = 'Sub';
this.isSub = true;

const obj = new Sub();

for(let p in obj) {
console.log('${p}: ${obj[pl}' +
(obj.hasOwnProperty(p) ? '' : ' (yHacjenmomaHo)'));

Ecmm BoI 3aIyCTUTE 3Ty IIPpOrpaMmy, TO YBUIUTE

name: Sub

isSuper: true

isSub: true

sneaky: He pexomennyercsa! (yHacJemOBaHO)

CpolicTBa name, isSuper 1 isSub ONpenenArTCA B 9K3eMIUIAPE, a He B LIeNM IPOTO-
Tunos (oOparyuTe BHUMaHNe, YTO CBOJCTBA, OO'bAB/ICHHbIE B KOHCTPYKTOpPE CYIepKIIacca,
IPUCYTCTBYIOT TaKXKe B SK3eMIULIpe IPOM3BOJHOrO Kiaacca). CBOMICTBO sneaky, HAIpo-
TUB, OBIIO BPY4HYIO JOOAB/IEHO B IPOTOTUII CYIIepK/Iacca.

Bl MoKeTe n36exaThb 9T0il IPOOIEMBI B 1I€IOM, UCIIONIb3ysA MeTof Object . keys, KOTO-
PbIil BKITIOYAeT TOIBKO CBOJICTBA, ONPe/ie/IeHHbIE B IPOTOTHIIE.

CTpokoBoe npefcTaBneHue

Kaxpplit 00beKT B KOHEYHOM CUeTe IMPOUCXOMUT OT Kimacca Object. Takum obpasom,
BCe METOJbl, JOCTYIHbIE B KIacce Object, CTAaHAAPTHO HOCTYIIHBI I BCeX OObEKTOB.
OpHVM 13 3TUX METOMOB SIBJIAETCA toString, BO3BpAILAOIINII CTAHZAPTHOE CTPOKOBOE
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npencTasieHne o6bekTa. CTaHIapTHOE IOBEfieHNe METOfla toString MoapasyMeBaeT BO3-
BpaleHne CTpokn " [object Object]", 4To He 0COOEHHO ITOJIE3HO.

Hanuunme meToma toString, BEIBOASINETO HEYTO OMMCATETbHOE 06 00beKTe, MOXKET
OYeHb IPUTOAUTHCS IIPU OTIAJKe, MO3BOJSASA Cpasy MOAYYUTb BAKHYH MHPOpPMALNIO
06 o6pexTe. Hapumep, Mbl Mor/iu GBI M3MEHUTH CBOIT KMacc Car Tak, YTOOBI €ro MeTo[,
toString BosBpaman MapKy, Mofienb u VIN.
class Car {

toString () {
return '${this.make} ${this.model}: ${this.vin}';

}
/...

Tereps BBI30B MeTOfIa toString [y 9K3eMIUIsApa Car JaeT HeMHOTO Gonbiie MHGOP-
Mauuu 06 0ObexTe.

MHoXXecTBeHHOe HacnefoBaHue, npumecn un MHTEP¢EﬁCbI

HekoTopsle 06beKTHO-OPUEHTNPOBAHHBIE SI3bIKY HOJICP>KUBAIOT MHOMECB8EHHOE HA-
cnedosarue (multiple inheritance), kora y ogHOro Kacca MOXKET OBITD /iBa IIPSIMBIX CYIIep-
K1acca (B OT/m4me OT OfHOTO CYIEPK/Iacca, y KOTOPOTro, B CBOIO OYepefib, €CTh Of{MH CYIIep-
Ky1acc). MHOXXeCTBeHHOe HacyefloBaHe cospaeT puck xonnusuti (collision) mm KOH(IUKTOB.
Takum 06pa3oM, ec/iu HEYTO YHACTELOBAHO OT [JBYX POGUTENeNl 1 Y 000MX PORUTENelt eCcTh
METOZ greet, TO OT KOTO MMEHHO OH OyIeT yHaC/Ie[OBaH IPOM3BOLHBIM Kmaccom? Bo MHO-
TUX SI3BIKAX TPENOYNTAETCS ONMHOYHOE HACTIENOBAHIE, [IPU KOTOPOM 3TOI MPOO/IEMBI HET.

Ho korza Mbl pelilaeM peajbHbIe 3afjadll, MHOXXeCTBEHHOE HAcC/lefOBaHIEe 3a4acTyIO
umeet cMbIci. Hampumep, aBToMoOMIN MOI/IM OBl IPOMCXOAUTH KAK OT TPAHCIIOPTHBIX
CPefCTB, TaK U OT “HOJIeXAIX CTPAXOBAHMIO (BB MOXKETE 3aCTPAXOBATh I aBTOMOOWIIb,
U [IOM, HO [OM, 0e3yC/I0BHO, — He TPaHCIIOPTHOE CPefcTBO). B s3bIKax, Ijje He Mopjep-
JKIBAETCs] MHOXKECTBEHHOE HAC/Ie[JOBaHe, 3a4acTyI0 BBOAUTCS KOHLENLUsA unmepgetica
(interface), 4To6s1 0607ITH 3Ty TpO6NIEMY. Kitacc (Car) MOXKeT IPOUCXOJUTD TOIBKO OT Off-
Horo poxurens (Vehicle), HO y Hero MoXkeT OBITb HECKO/IBKO MHTepdeiicoB (Insurable,
Container m T.11.).

JavaScript — unTepecHsbIT TMOPUA. TeXHNYIECKN ITO SA3BIK ONMHOYHOTO HAC/IETOBAHNS,
IIOCKOJIbKY ITOMCK II0 LjeNy IPOTOTHUIIOB He PaCpOCTPAHACTCS Ha HECKOTIbKO PORUTENIel,
HO OH IIPeIOCTAaB/IsIeT Iy TH, KOTOPbIe MHOITA IPEBOCXOMAT ¥ MHOYKECTBEHHOE HaC/Ief[0Ba-
HIe, ¥ MHTep(eiichl (a MHOIA — HeT).

OCHOBHOJI MeXaHU3M pelleHus MpobrIeMbl MHOXKeCTBEHHOI'O HAC/IeJOBaHMs — 3TO
KoHUenuus npumecu (mixin). Ilpumecy nossonser “nopmentuBarh’ QYHKILMOHATbHbIE
BO3MOYKHOCTH II0 Mepe HeobxommumocTu. IlockonpKy JavaScript mo3BosseT YpesBbIUaiHO
MHOTO 11 6e3 KOHTPOJISI TUIIOB, BbI MOXKeTe [IOMELIaTh HOUTH N00ble QYHKIMM K TI060MY
00DBeKTY B M060e BpeMsl.
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IlaBaiiTe cO3afMUM IIPUMeECh “CTpaxyeMblil, KOTOPYIO MBI MOITIM Obl IPUMEHNUTH K aB-
TOMOOWIAM. MBI He OyfieM YCIOXHATD IIPUMEp, HO B HOIONHEHNEe K IIPUMeCH CTPaxoBa-
HYSL HeOOXOIMMO CO371aTh Kjlacc InsurancePolicy. IIpuMech cTpaxoBaHMs HYX[JAaeTCs
B MeTofiax addInsurancePolicy, getInsurancePolicy u (mns ygobctBa) isInsured.
JlaBaiiTe paccMOTpUM, KaK 3TO MOIJIO 6bI paboTaTh.

class InsurancePolicy() {}
function makeInsurable (o) {

o.addInsurancePolicy = function(p) { this.insurancePolicy = p; }
o.getInsurancePolicy = function() { return this.insurancePolicy; }
o.isInsured = function() { return !!this.insurancePolicy; }

Temepp MBI MOXeM CJiellaTh M0007 00BEKT HOISKAIMM CTPAaXOBaHUI0. Tak Kak MbI
cobmpaeMcsi cienaTh MOIJIEXAIINM CTPAaXOBaHNIO Kaacc Car? Barra mepBasi MbICIb MOITIA
6bI OBITH TAKOIL.

makeInsurable (Car) ;

Ho BbI 6611 6bI HEIPUATHO YAVUBJICHBL

const carl = new Car();
carl.addInsurancePolicy (new InsurancePolicy()); // ommbka

Ecmu BBl mopymanmu “Koneuno, Benb addInsurancePolicy He HAXONUTCH B LieIN npo-
TOTUIIOB’, TO OyfieTe COBepIIeHHO IpaBbl. [lenarh kaacc Car MOIEKAIUM CTPAXOBAHMIO
BooOI11Ie Troxast umesi. Kpome T0oro, 3T0 BooOIIe He MMeeT CMbICTa: aOCTPaKTHAsI KOHIEM-
151 aBTOMOOWJISI HE TTOJITIEXKNUT CTPAXOBAHUIO, HO KOHKPETHBIN aBTOMOOW/Ib — TOJIIEXKNT.
Takum 06pasom, Hallle CTIeAyIOLee pellieHNe MOITIO Obl ObITh TaKVIM.
const carl = new Car();

makelInsurable (carl);
carl.addInsurancePolicy (new InsurancePolicy()); // paboraer

9T0 paboTaeT, HO Tellepb HYXXHO He 3a0bITh BBI3bIBATh (QYHKINIO makelnsurable
VI KaXK[OTO CO3[1aBaeMOro HaMy aBTOMOOWIA. Mbl MOIIM Obl JOOABUTH 3TOT BBISOB
B KOHCTPYKTOP Car, HO TOT/ja MBI IPOAYOMupyeM 3Ty PYHKIMIO [AJIs1 KaKIOTO CO3/JaHHOTO
aBToMoOusA. K cuacTpio, pelreHne mpocroe.
makeInsurable (Car.prototype);

const carl = new Car();
carl.addInsurancePolicy (new InsurancePolicy()); // paGoraer

Terepb 9TO BBIIIAAUT TakK, Kak OYATO HAIIV METOAbI BCerAa ObUIM YacThbio Kimacca Car.
¢ TouKu 3penus JavaScript max u ecmv. C TOUKM 3peHNs pa3paboT4MKa MbI 0O/IErIMIn TOf-
IEPYKKY 9TUX ABYX BOKHBIX KIAcCOB. IpyIima paspaboT4nKoB aBTOMOOWIIEN cO3faeT 1 00Cy-
JKUBaeT Kacc Car, a TPyIIa CTpaxoBaHUsA 3aHMMAaeTcs KmaccoM InsurancePolicy 1 mpyuMe-
cbio makeInsurable. B pesynbTaTe MecTo Jjis epecedeHNs ABYX IPYII BCe TaKy MIMEeETCs, HO
9TO Kyfia JIyHllle, 4eM KOIZIa Bce pabOTalOT Hajl OMHMM IMIAHTCKMM K/IaCCOM Car.
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IIpumecu He YCTpaHsIOT Hpo6}IeMy KOJUIM3UIL: eCiit 6Bl TI0 KaKUM-TO NIpuYMHaM CTpa-
XOBasl TpyIIa A0/DKHA 6bI1a OBl CO3JaTh B CBOEII npuMecu MeTof shift, To 970 HapyIIu-
710 651 Kyacc Car. Kpome TOro, Mbl He MOXKeM UCIO/TB30BaTh instanceof Ajisl BBISABIEHNS
06’I)CKTOB, KOTOPbIE€ NOITYCKAIOT CTpaXOBaHME: B IYHYIIEM C/Iydae Mbl MOJKEM paCcCUUTbIBATD
Ha YTUHYIO TUIIM3AINIO (ecnn y 00bEKTa eCTh METO]] addInsurancePolicy, OH, BEpOATHO,
MIOJIEXKUT CTPAXOBAHMIO).

MpbI MOkeM CI/TagyiTb HEKOTOPbIE M3 ITUX HpO6J’I€M, VCIIO/Ib3YA CUMBOJIBI. CKa)KeM,
CTpaxoBas rpymnima nocCToAHHO ,ILO6aB)'[HeT OYE€HDb O606H1€HH]>I€ METO/[bl, KOTOpPbI€ KOH-
(b)IMKTyIOT ¢ MeTofaMmu Kiacca Car. Bol Mormm 6b1 MOIIPOCUTD UX UCIONIb30BATH JI/IA BCEX
CBOUVX KJTFOYEN CUMBOJIBI. Ter[epb UX IPpUMECh 6yI[eT BBITJIAETD CAeAYOIMNM 06pa30M.
class InsurancePolicy() {}
const ADD POLICY = Symbol ();
const GET POLICY = Symbol ();
const IS INSURED = Symbol ();
const POLICY = Symbol();
function makeInsurable (o) {

o[ADD_POLICY} = function(p) { this[_POLICY] =p; }
o[GET POLICY] = function() { return this[ POLICY]; }
o[IS INSURED] = function() { return !!this[ POLICY]; }

ITocKonbKy CMMBOJIBI YHMKA/IbHBI, 3TO TapaHTUPYET, YTO IIPUMECh HUKOIZIA He 6y;[eT
KOH(b)IMKTOBaTb C CYIIECTBYIOIIVMU (byHKuMﬂMM knacca Car. B ncnonp3oBaHum 3TO0 MO-
JKeT ObITb HEMHOTO HEYK/I0)Ke, HO HaMHOTO 6esomacHee. KoMnpomuccHbIll TofxXof, BO3-
MO>XHO, MOJIpa3yMeBaJl 6bI MCIIOIb30BAHYE OOBIYHBIX CTPOK JIJISI METOZOB, a CUMBOJIOB (Ta-
KIX, KaK _POLICY) IJIsl CBOVICTB JTAHHBIX.

3aKknoyeHue

OO0BEeKTHO-OpHEHTUPOBAHHOE IIPOrPaMMUPOBAHIE — 3TO UPe3BBIYAIHO HOIY/IsIpHas
mapajurma 1 Ha TOo eCTb cepbe3Hble mpuunHbl. OHO obecnednBaeT OPraHM3aLIo I MHKAII-
CY/LILVIO KOZIA JyIsl pellleH)si MHOIMIX PeasibHBIX 3afiad, 4YTo oOeryaeT MOfep>KKY, OT/Iaf-
Ky 1 ucnpasienne omubok. Peammsannio OOII B JavaScript cepbesHO KpUTHUKYIOT — He-
KOTOpbIe TOXORAT O YTBep>KAeHMs, UTo JavaScript faske He COOTBETCTBYeT OIpee/IeHINI0
00BEKTHO-OPMEHTMPOBAHHOTO A3bIKa (OOBIYHO M3-3a HEXBATKJ KOHTPOJIA HOCTYIIA K JlaH-
HBIM). DTOT apryMeHT 3ac/Ty>KMBaeT BHUMAaHUA, HO KaK TO/IbKO BbI IIPUBBIKHETE K TOMY,
Kak B JavaScript peanmusoBano OOII, BbI HalifieTe 3TOT A3bIK BeCbMa TMOKMUM ¥ MOIIHBIM.
OH 103BOJIsIET [e/aTh TaKye BellM, Ha KOTOpBIe Apyrue 00beKTHO-OpPMEeHTHPOBAaHHbBIE
SI3BIKM He CITOCOOHBI.
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