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BBeaeHue

3T0 KHUra pacckasblBaeT, kak 3acTaBUTb KOMMbIOTEPbI AeNaTb TO, YTO BaM OT HUX
HY>XHO. KOMNbOTEPbI CErOAHS TaK e pacnpocTpaHeHbl, Kak OTBEPTKN — HO
coaepXaT ropasfio 60/1bLLe CKPbITbIX CTOXHOCTEN, 1 NO3TOMY UX C/TIOXKHEE NOHATH
N C HAMM CNOXHEee paboTaTb. 19 MHOTMX OHM OCTaKTCS YyXAbIMU, CNerka
YrpoXaroLWUMK LLTYKaMMU.

&

Mbl 06HapYXunun fea appekTUBHbIX crnocoba yMeHbLWNTb KOMMYHUKALNOHHbIN
pas3pbiB MexAy HaMy — BOAAHUCTbIMU BUOMOTMYECKMMU OpraHn3mMamMu, y KOTOpbIX
€CTb Ta/IaHT K COLMa/IbHbIM CBA3SM U MPOCTPAHHLIM PaCCyXAEHUAM, 1
KOMMbOTEPaMu — 6eCcUyBCTBEHHLIMW MaHUMysTopamu, paboTarLmmmn ¢
6eccMbICNEHHbIMU AaHHbIMW. MNepBblii — 06PATUTLCA K HALLIEMY OLLYLLEHWIO
dmnsnyeckoro mmpa, 1 CTpouTb MHTEPElCbl, UMUTUPYHOLLME ero, YTOObI Mbl
MOT/IM MNPV NOMOLLM NasibLEeB MaHWUNyIMpoBarb hopMamu Ha skpaHe. 1A
MPOCTOro B3anMOENCTBUS C KOMMbIOTEPOM 3TO HEMJI0XO NMOAXOAMUT.

Ho Mbl HEe Hawm xopoLuwnii cnocob nepegaBaTtb KOMMNbIOTEPY NPV MOMOLLM
NepeMELLEHNIA N HaXKaTWIA MbILLILIO Te BELLM, KOTOPble An3aiHep uHTepdeiica He
npegycMoTpen. [ns Toro, YTo6bl B3aMOAENCcTBOBaTb C KOMMNbLIOTEPOM Ha 6onee
C/TOXHbIX YPOBHSX, HANMpUMep 3aaBaTb €My NPOVN3BO/IbHbIE 3a4aun Ha
BbINO/IHEHVE, NyYlle NOAXOANT Hall TaflaHT K 0OLLEHMIO: Mbl 06y4YaeM KOMMNbHTEP
A3bIKY.

UenoBeyeckne A3blkK NO3BOMAKT KOM6I/IHI/IpOBaTb c/10Ba BEJ/IMKMM MHOXXECTBOM
CnocoboB, Tak, YTO Mbl MOXEM CKa3aTb O4YEeHb MHOIO Pa3HbIX B€LLI,€I7I.
KomMnbloTepHbIe A3bIKX YCTPOEHbI MPUMEPHO Tak Xe, XO0TA U MeHee rMoKm
rpaMmmMmaTnyeckun.
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3a nocnepgHue 20 net paboTta ¢ KOMMbLITEPOM CTasla O4eHb PacnpoCTPaHEHHbIM
ABNIEHNEM, U MHTepdIenChbl, NOCTPOEHHbIE Ha A3blKke (a Koraa-To aTo 6bis
€UHCTBEHHbIN CNOCO6 O6LLEHNSI C KOMMBIOTEPOM) NOYTU BbITECHEHDI
rpadpuyeckmn. Ho oHM BCE eLé ecTb — eCc/in Bbl 3HaeTe, rae nx uckarb. OguH 3
Takux A3bIKOB, JavaScript, BCTPOEH NoyTu B /10601 BEG-6pay3ep, 1 NOTOMY
AOCTYMEH NOYTU Ha KaX[0M BbIYUCIUTENIbHOM YCTPOWCTBE.

JTa KHura ctaBut UeNbo NMO3HaKOMUTb BaC C 3TUM A3bIKOM AOCTAaTO4YHO AJ14 TOrO,
YTOObI Bbl MOI/I1 3aCTaBUTb KOMNbIOTEP Aenartb TO, YTO BaM HYXXHO.
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O nporpammupoBaHuu

S He npocseward mex, Kmo He Xaxoem y4umbCs, U He 1o6yxdar mex, Kmo He
xo4em uckamb 0mBsembl caMocmosime/ibHO. EC/u 51 MOKaxy OO0UH Y2071
kBadpama, U OHU He Mpuxo0sim KO MHe C 0Cma/ibHbIMU MPEMST — MHE HE HY)XHO
dasamb NMoOBMOPHbLIX 06bSICHEHUL.

KoHdpyywii

Kpome o06bsAcCHeHUA JavaScript a1 Takke Xo4y 06bACHUTbL OCHOBHbIE MPUHLAMbI
nporpamMmmMupoBaHuns. Kak BbIACHAETCA, NporpaMmMmnpoBaTh Tsaxeno. O6bIYHO
6a30Bble NPUHLUMIMbI MPOCTbLI U MOHATHLI. HO NporpamMmbl, MOCTPOEHHbIE Ha 3TUX
NMPUHLMNAx, CTAHOBATCA C/IOXHbLIMU HACTO/IbKO, YTO BBOAAT CBON COOCTBEHHbIE
npaBuna 1 ypoBHU CNOXHOCTU. Bbl cTpouTe CBOIM COBCTBEHHbIV TaBUPUHT, U
MOXeTe B HEM NMoTepATbCA.

B0O3MOXHO, BpeMeHaMu YTeHne 6yaeT pa3oyapoBbiBaTh Bac. ECM Bbl HOBMYOK B
nporpaMMMpoBaHnK, Bam HY>XXHO ByAeT MHOro Yyero nepeBaputb. MHOro
MaTtepuana éyaet CKOMOMHNMPOBAHO TakMM 06pa3oM, YTO BaM HY)XXHO ByaeT
YCTaHOBWUTb HOBbIE CBA3W MEXY ero YacTamu.

Bbl camu 10/1KHbI 060CHOBaTb HEOBXOAMMOCTb 3TUX YCunuii. Ecnv Bam Tsxeno
NPOAMPATLCS Yepes KHUTY, He HYXHO AymaTb 0 cebe nnoxo. C BaMu BCE B
nopsiike — BaM HY)XXHO NPOCTO NPoAo/KaTh ABUXeHne. Caenalite nepepsbis,
BEPHUTECH HAa3a/, — W BCeraa yaoCToBepsIiTECh, UTO Bbl MPOYIM U MOHAN
npuMepsbl nporpaMmM. OByyeHne — 3To C/IoXKHasi paboTa, HO pa3 Bbl UTO-TO
BblyUW/IN, OHO YXXe NPUHAANEXUT BaM, U 06neryaet gasibHeilne warm.

Mpozpammucm co3daém Bce/nieHHbIe, 3a KOmopble OH 00UH B omseme. B
KOMIMbIOMEPHbIX pozpaMmmax Mo2ym 6bimb CO30aHbl BCE/IEHHbIE MPaKMUYECKU
HeozpaHu4YeHHoU C/1I0KHOCMU.

[xo3edy BanzeHbaym, «Cuna KOMNbOTEPOB 1 Pasym ntogeins»

Mporpamma — ClIoXHoe NoHATME. DTO KYCOK TeKCTa, HabpaHHbIii MPOrpaMM1CTOM,
3T0 HanpasnsoLLas cuna, 3acTaBnaloLWLas KOMMNbIOTEP YTO-TO AenaTtb, 3TO
[aHHble B NaMSTU KOMMbIOTEPA, U NMPU 3TOM OHA KOHTPO/IMPYET paboTy C 3Toi xe

O nporpaMmMHUpOBaHUU 6
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camoil namATbl. AHa/I0rMK, KOTOPbIE NbITAKTCH CpaBHUBAaTL MPOrpamMmbl CO
3HaKOMbIMM HaM 06beKTaMn 06bIYHO He cnpaBnAlTca ¢ aTuM. OgHa 6onee-
MeHee noaxoasiuias — aHas1I0rmsa ¢ MaluMHON. MHOXECTBO OTAE/bHbIX YacTen
COCTaBNAKT OA4HO Lenoe, 1 4Tobbl 3aCTaBUTL €€ paboTaTrb, HaM HY)XHO
npeacTasnsiTb cebe crnocodbl, KOTOPLIMU 3TWU YaCTU B3aUMOAENCTBYIOT 1 YTO OHWU
NPUBHOCAT B paboTy Le0in MaLLVHbI.

KomnbroTep — 370 MallmHa, KoTopas yCTpoeHa Tak, YToObl cofepxartb B cebe 3Tu
HemaTepuasibHble MalLVHKN. KOMMboTepPbl caMu Mo cebe MOryT BbINO/HATL
TO/IbKO NPOCTble AelcTBUSA. MNMonb3a Ux B TOM, YTO OHW MOTYT AenaTtb 3T0 OYeHb
6bICTPO. [porpaMmma MOXeT OYEeHb XUTPbIM 06pa3oM KOMOUHNPOBATL 3TH
[eliCTBUA Tak, YTO6bI B pe3y/ibTaTe BbINO/IHA/IUCh OYEHb C/I0XHbIE AeNCTBUS.

[ONA HEKOTOPLIX N3 HaC NporpaMMmnpoBaHne — 3TO yBieKaTesibHas urpa.
[MporpamMmma — 3TO MbIC/IEHHAsA KOHCTPYKUMA. HUYero He CTouT €€ NoCTPonUTb, OHa
HUYEro He BECUT, 1 OHa JIETKO BblpacTaeT nof HallMMn nabuamMu.

Ecnv He GbITb OCTOPOXHbIM, Pa3Mep U CIOXKHOCTb BbIXOAAT U3-M0A, KOHTPONS,
3anyTblBasi axe Toro, KTo eé nuLLeT. To OCHOBHas npobnema
NpPorpaMMMpPOBaHKs; COXPaHsTb KOHTPO/b HaA nporpammamu. Koraa nporpamMma
paboTaeT — 3TO NpekpacHo. IcKycCTBO NporpaMMMpOBaHns — 3T0 YyMeEHUe
KOHTPO/IMPOBATb C/IOKHOCTb. Bosbluas nporpaMmMa HaxoAaUTCs Mo, KOHTPOeM, U
BbINOJ/IHEHA NPOCTO B CBOEW C/IOXHOCTU.

MHorve nporpaMMunCTbl BEPST, YTO 3TOI CIOXHOCTLHIO /lydllie BCEro ynpasnsiTh,
MCnosb3ys B NporpaMmmax He6osbLLOV HABOP XOPOLLIO U3BECTHbIX TEXHUK. OHU
onucasnn cTporme npasuna («Hauydlie nNpakTykmM») Toro, Kakyto hopmy
nporpaMMbl JO/KHbI UMETb. /1 caMble PEeBHOCTHbIE CPeAn HUX CUMTaKT TeX, KT
OTK/IOHSIETCS OT 3TUX NPAKTUK, NJIOXUMM NPOrpaMmMUCTamm.

UTo 3a Bpaxkae6HOCTb N0 OTHOLLEHMIO K 60raTCTBY NPOrpamMmMypoBaHUst — NOMbITKM
NPUHU3NTL €r0 [0 YEero-To NPSIMOJSIMHEHOIO 1 NPeACcKa3yeMoro, HanoXuTb Taby
Ha BCsIKME CTpaHHbIe 1 NpekpacHble nporpammbl! SlaHawadT TEXHUK
NpPorpaMMMpPOBaHNs OTPOMEH, YB/IEKATE/IEH CBOMM pa3Hoo6pasnemM, 1 4o cux nop
M3yyeH Masio. ATO onacHoe nyTellecTBMe, 3aMaHBaloLLEee 1 3anyThiBaloLlee
HEOMNbITHOTO NMPOrpPaMMMCTa, HO 3TO BCEro MLb 03HAYAET, YTO Bbl A0/MKHbI
cnegoBatb 3TUM MyTEM OCTOPOXHO M AymaTb rofioBoii. Mo Mepe o6yyeHnst Bam
Bceraa GyayT BCTpeyaTbCs HOBbIE 3a[a4n U HOBble HEM3BeAHHbIEe TEPPUTOPUN.

O nporpaMMHUpOBaHUU 7
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MporpaMMmUCTbI, HE N3yvaroulmMe HOBOE, CTarHMpyoT, 3abbIBatOT CBOK PafoCTb, UX
paboTa HacKy4YMBaeT M.

I'quemy A3bIK UMeeT 3HadeHue

B Hauane, npu 3apoXxaeHnn KOMNbHTEPHbIX AUCLUMMNNH, HE ObINI0 A3bIKOB
nporpaMmmunpoBaHusi. MNporpaMmbl BbIrSiAeNN Tak:

00110001 06OCOOCO0 OOOOLOOEO
00110001 06000601 006001
00110011 06006601 OOOOLO1O
010106001 060001011 0OCOO6010
00100010 00000010 OOOO1O60
01000011 06OCO601 OOOOLOOEO
01000001 06000601 00606001
00010000 0600010 OOOOLOOEO
01100010 O06OCOOEO OOOOLOOEO

3710 nporpamma, cknagpiBatouasa yicna ot 1 go 10, n BbiBoAswas pesynsrar (1 +
2 +... + 10 = 55). OHa MOXEeT BbIMOMHATLCA HA OYEHb NPOCTOWN MMNOTETUYECKOM
MaluvHe. 18 nporpaMMmnpoBaHns NepBbIX KOMMbIOTEPOB ObI/10 HEOOX0ANMO
ycTaHaBNuBaTb 60/blUME MaCCVBbI NepPeKNoYaTeneiil B Hy>KHble No3uuun, nim
npobuBarb AbIPKX B NepdiokapTax u ckapMvMBaTtb UX KOMnbloTepy. MoxeTe
NnpeAcTaBuTb, Kakasi 3TO Gblna yToOMUTE/IbHAsA, NOABEPKEHHAA OLwINBKam
npoueaypa. HanucaHve gaxe nNpocTbiX Nporpamm TpeboBasio 60/1bLLIOro yma u
AvcunnavHbl. CnoxHble nporpaMmbl 6bi/iv NPaKTUYECKN HEMbICTUMBI.

KOHeuYHo, py4HOi1 BBO 3TUX MUCTUYECKUX AnarpaMm 6UT (Hynei 1 eaMHnL) gasai
NPOrpaMMM1CTy BO3MOXHOCTb OLLYTUTb Ce651 BO/ILLIEOHMKOM. 1 3TO Yero-To CTou1o
B CMbIC/1€ Y0BNETBOPEHMSI paboToiA.

Kaxaas cTpoka yka3aHHOW nporpamMmbl COAEPXUT OAHY MHCTPYKUMo. Ha
06bIYHOM 513bIKE UX MOXHO OnucaThb Tak:

3anucartb 0 B sueliky namsti 0
3anucartb 1 B ss4eliky namstm 1
3anucarb 3HayeHue a4verikn 1 B averiky 2
BblYeCTb 11 13 3Ha4YeHUs A4erikn 2

a M w0wDdPE

ecnn y siueiike 2 3HaueHue 0, Toraa NPOAOC/KUTL C NyHKTa 9.

O nporpamMMHUpOBaHUU 8
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[06aBUTb 3HaYeHne a4velikn 1 k averike O
[o6asnTb 1 K auelike 1

NPOAO/KUTL C NMyHKTa 3.

BbIBECTU 3HAaYeHMeE s4eikn 0

© 0 N O

DTOT BapMaHT N1erye NpoYecTb, YeM Ky4dy OUT, HO OH BCE paBHO He O4YeHb YA06EeH.
cnonb3oBaHve UMEH BMECTO HOMEPOB UHCTPYKLUUIA 1 sueek NnamsaThi MOXET
YNYULINUTb NOHUMaHME.

ycTaHoBUTbL ‘total’ B 0O
ycTaHoBuTb ‘count’ B 1

[loop]
ycTaHoBUTbL ‘compare’ B ‘count’
BbliecTb 11 m3 ‘compare’
ecnn ‘compare’ paBHO Hynt, nepeliTn Ha [end]
fobaButb ‘count’ Kk ‘total’
pob6aButb 1 K ‘count’
nepentn Ha [loop]

[end]
BbiIBEeCTUM ‘total’

BoT Tenepb yxxe He Tak C/I0KHO MOHATh, Kak pabotaeT nporpamma. Cnpasutecb?
[MepBble ABE CTPOKM HA3HAYalT ABYM 0061aCTAM NamMATU HavasibHble 3HAaYeHUS.
total 6ygeTt ncnonb3oBatbCca 419 NoAcyéTa pesysibrara BblUnC/ieHus, a count
OyaeT cnefnTb 3a YMC/IOM, C KOTOPbIM Mbl paboTaem B AaHHbIN MOMEHT. CTpoYKu,
ncnonb3yloLme ‘compare’, HaBepHo, cambie CTpaHHbIe. [porpamMmmMme HyXHO
NMOHATb, HE paBHO /i1 count 11, YTOGbLI NpekpaTnUTb NOACYET. Tak Kak Halla
BOOOpaxaemas MallnHa L0BOJIbHO MPUMUTUBHA, OHA MOXET TOJIbKO BbINOSTHUTL
NMPOBEPKY Ha paBEHCTBO NepPeMEHHOI HY/I0, U NPUHATL peLleHre 0 TOM, Hago Nn
nepenpbIrHyTb Ha APYryt0 CTPOKY. N03TOMYy OHa MUCMo/b3yeT 06/1acTb NamMAT NOL4
Ha3BaHWeM ‘compare’, 4Tobbl NoAcuMTaTh 3HaYeHne count — 11 1 NPUHATL
peLLeHne Ha OCHOBaHMM 3TOro 3HavyeHus. Cnepyrollee ABe CTPOKM 06aB/sa0T
3Ha4yeHve count B CHETUMK pe3y/ibTara 1 yBeMumBatoT count Ha 1 kaxabli pas,
Korga nporpaMma peLuaet, yTo ewé He gocTurna 3HaveHus 11.

BoT Ta Xe nporpamma Ha JavaScript:

var total = @, count = 1;
while (count <= 10) {
total += count;

O nporpamMMHUpOBaHUU 9
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count += 1;

3

console.log(total);
// - 55

ELLle HECKOMBbKO yNy4lleHnid. FnaBHOe — HET He06XO0AMMOCTU BPYUHYHO
0603HayaTb nepexonbl Mexay ctpokamu. KOHCTpyKuuA aA3bika while genaet aTo
cama. OHa npogo/mKaeT BblYNCAATL 610K, 3aKIHOUYEHHbIN B (UrYpPHbIE CKOOKN,
noka ycnoBue BbInonHsaeTcs (count <=10), TO eCTb 3Ha4YeHVe count MeHbLLUEe 1N
paBHO 10. ¥»ke He HY)XHO co3faBaTb BpeMEHHOe 3HauYeHne 1 cpaBHUBAaTh €ero C
Hy/1EM. 3TO ObI/10 CKYYHO, N CUNa A3bIKOB NPOrpaMMUpoOBaHNA B TOM, YTO OHU
nomoratT N36aBUTLCA OT CKyUHbIX AeTanen.

B KOHUe nporpammbl Mo 3aBepLueHnto while K pesynstaTy NpuMeHsieTcs onepayms
console.log ¢ uenbio BbIBOAA.

N HakoHeLl, BOT Tak Morna Obl BbIrSAeTb NporpaMmma, ecniv 6 y Hac 6biu
yAo6HbIe onepaumm range 1 sum, KOTopble, COOTBETCTBEHHO, CO3aaBasIn Obl
Habop HOMEpPOB B 3a/laHHOM MPOMEXYTKE 1 NOACUUTbIBASIM CYMMY Habopa:

console.log(sum(range(1, 10)));
// - 55

MopaUib ceil 6acHN — O0fHa 1 Ta Xe nporpammMa MOXeT ObITb HanmcaHa u goNro, 1
KOPOTKO, UnTaemo 1 Heuntaemo. [epBas Bepcus nporpaMmmbl 6bi1a coBepLleHHa
CMYTHOW, & Noc/iefHASA — NOYTU HACTOALLMI A3bIK — 3anmMcaTb CyMMy guanasoHa
HomepoB oT 1 ao 10. B cneaywowmx rnaBax Mbl pacCCMOTPUM, Kak AefnaTtb Takue
BeLM.

XopoLwumnii A3bIK NporpaMMmnpoBaHns NoOMoraeT NporpaMMmncTy coobatb
KOMMbIOTEPY O HEOOXOAMMBIX Onepaumsax Ha BbICOKOM YPOBHe. Mo3BonseT
onyckaTb CKy4Hble getann, AaéTt yaobHble cTpouTesnbHble 6510kn (while n
console.log), no3BonseT co3gaBarb CBOM COOCTBEHHbIE 6/10KM (SUM 1 range), n
Aenaet nNpocTbiM KOMOUHMPOBaHMe 6/10KOB.

UTto Takoe JavaScript?

JavaScript 6bI11 npeacTaeneH B 1995 roay kak cnoco6 Ao6aensTb NporpaMMbl Ha

O nporpaMmMHUpOBaHUU 10
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Beb-cTpaHuLbl B 6pay3epe Netscape Navigator. C Tex nop A3bIK MPWXUIICA BO
BCEX OCHOBHbIX rpaduyecknx 6paysepax. OH gan BO3MOXHOCTb NMOABUTHLCA
COBPEMEHHbIM BEG-NPUNOXEHNAM — Bpay3epHble e-Men-K/TMEeHTbI, KapThbl,
coumasbHble ceTu. A eLlé OH UCNo/b3yeTcs Ha 6osiee TpaALUMOHHBIX caTax ans
obecneyeHnss MHTEPaKTUBHOCTU N BCAKNX HABOPOTOB.

BaXKHO OTMEeTUTb, YTO JavaScript NpakTUYeckn He MMEET OTHOLLEHWS K ApYroMy
A3bIKY Nog Ha3BaHveM Java. [oxoxee nmsa 66110 BbIGPaHO N3 MapKETUHIOBbIX
coobpaxeHuin. Korga nosisusics JavaScript, A3blk Java LWMPOKO peksiaMupoBasics
1 Habupasn NonysAPHOCTb. KOe-KTO peLuwns, YTo Henaoxo 6bl NPULENUTLCA K
3TOMY NapoBo3y. A Tenepb Mbl YXXe HUKy[a He IEHEMCS OT 3TOr0 MEHW.

[Mocne Toro, Kak A3bIK Bbiles 3a npefensl Netscape, 6bi/1 COCTaBNEH LOKYMEHT,
onucbiBaloLWLmMii paboTy A3blka, YTOObI pasHble NporpamMMsbl, 3asiBMAIOLIME O €ero
nogaepxke, paéotasnin ogmMHakoBo. OH Ha3blBaeTca ctaHaapT ECMAScript no
nmeHn opraHunsaumm ECMA. Ha npakTtnke MoxHO rosoputb 0 ECMAScript n
JavaScript kak 06 04HOM N TOM Xe.

MHoruve pyratoT JavaScript 1 roBOpsAT 0 HEM MHOTO M10X0ro. V1 MHoroe n3 aToro —
npaega. Korga MHe nepBbiii pa3 NpULLINIOoCL NucaTb NporpamMmmy Ha JavaScript,
OGbICTPO NOYYBCTBOBaAJT OTBPALLEHME — A3bIK MPUHUMaUT NPaKTUYeCKnN BCE, YTO A
nucaJsi, Npu 3TOM NHTEPNPETUPOBasT ITO BOBCE HE Tak, Kak s nogpasymesasl. B
OCHOBHOM 3TO ObI/10 13-3a TOr0, YTO A HE UMEJT MOHATUA O TOM, YTO Aesnat, HO TyT
ecTb 1 npobnema: JavaScript cnmwkom nnéepasieH. 3aQyMblBa1OChb 3TO Kak
ob6neryeHve nporpaMMnpoBaHns 418 HaumHarwmux. B peanbHoOCTH, 3TO
3aTpygHAET po3bICK Npo6aemM B nporpammMe, NOTOMY 4YTO CUCTEMA O HUX He
cooobulaer.

MBKOCTbL nMeeT cBon npenmyLLecTea. OHa ocTaB/IIeT MECTO A1 Pa3HbIX TEXHUK,
HEBO3MOXHbIX B 60/1ee CTpornx asbikax. MIHorga, kak Mbl yBUAUM B r1aBe
«MOAy/N», €€ MOXHO MCMNoNb30BaTh A1 NPeoAosIEHNA HEKOTOPbIX HEAOCTATKOB
A3blka. ocne Toro, Kak s N0 HacToALEMY N3y4nn 1 nopabotas C HUM, S
Hayuuscsa nobutb JavaScript.

BbILWN0 y)Xe HeCcKonbKo Bepcuii a3blka JavaScript. ECMAScript 3 6bi1a
AOMUHUPYOLLEN, pacnpocTpaHéHHOW Bepcreit BO BpeMs nogbéma A3blka,
npumepHo ¢ 2000 go 2010. B aT0 Bpems rotoBunacb amoumumosHasa 4-9 Bepcus, B
KOTOPO# 6b1/10 3an/1aHNPOBaHO HECKOJ/TbKO pafuKasibHbIX YyULLEeHWI U
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pacLIMpeHnin A3bika. OgHaKo NONUTUYECKME NPUYNHBI caenanu N3MeHeHne
XXMBOIO MOMyNSAPHOro si3blka OYEHb COXHbLIM, 1 paboTa Haf 4-1 Bepcuel bbina
npekpatieHa B 2008. BmecTo Heé Bbll/1a MeHee ambunumosHas 5-a Bepcus B
2009. Celtyac 60/1bLINHCTBO Gpay3epoB NoAAEPXKMBAET 5-10 BEPCUIO, KOTOPYHO Mbl
n 6yaem 1Ucnosib3oBaTb B KHUTE.

JavaScript nogaepxmnsatoT He ToNbLKO 6pay3epbl. basbl gaHHbIX TMNa MongoDB
and CouchDB 1cnonb3yroT ero B KayecTse CKPUMNTOBOIO A3blka U A3blka 3arnpocoB.
EcTb Heckonbko niiatdpopm 418 LEKCTOMNOB 1 CepBepPoOB, Haubosiee n3BecTHas 13
kKoTopbIx Node.js, NpeAoCTaBNAT MOLHOE OKPY)XXeHne 419 NporpammMmnpoBaHns
BHe Opaysepa.

Koa, n Uto ¢ HUM genartb

Kog — 370 TEKCT, M3 KOTOPOro COCTOAT NPorpaMMbl. B 60/1bLUMHCTBE 1aB KHUMM
eCTb KoA. UTeHne n HanncaHme Koga — 3T0 HeoTbeMsieMasi YacTb 00yyeHus
nporpaMmmmnpoBaHmnio. CTapaiiTecb He MPOCTO NpoberaTtb rasamm NPUMepb! —
ynTanTe X BHUMaTEsIbHO 1 pasbupantecb. CHayana ato 6yaeT NpoMCXoanTb
MeJ/1IEHHO U HEMOHSTHO, HO Bbl ObICTPO OBMafeeTe HaBblkamMu. TO XXe — HacuéT
ynpaxHeHuii. He nogpasymeBalite, YTO Bbl B HUX pa3obpasimchk, noka He
HanvweTte paboTaloumii BapnaHT.

PekomeHyto Npo60BaTh Bally pPeLLeHVs B HACTOSsILLEM UHTeprpeTaTope si3blka,
YTOGbI Cpasy NosyyaTb OT3bIB, U, HAAEKCh, NOABEPraTbCsa NCKYLLIEHWIO
NO3KCNePMMEHTPOBATL Aaslee.

Bbl moxeTe ycTtaHOBUTE Node.js 1 BbINOMHATL MPOrpaMmbl C ero nomoLlbo. Takke
Bbl MOXeTe Zie/fiaTb 3TO B KOHCO/N 6pay3epa. B 12 rnase 6yaeT 06bACHEHO, Kak
BCTpamBaTb nporpammbl B HTML-cTpaHuupbl. Takke ecTb caiTbl TUNa jshin.com,
NO3BONAIOLLME NPOCTO 3anyckaTb NporpamMmmbl B 6pay3sepe. Ha caiite KHUMM eCTb
necoyHuua a8 Kkoaa.
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BenuuuHbl, TUMNbI N onepaTopbl

100 nosepxHOCMbIO MaWUHbI 0BUXemcs rnpozpamma. bes ycusul, oHa
pacwupsiemcsi u cxumaemcs. Haxoosicb 8 8e/1UKOU 2apMOHUU, 3/1eKMPOHbI
pacceusaromcs u cobuparomcsi. ®opmbl Ha MOHUMOpPE — /lullb Psibb Ha BoOe.
Cymb ocmaémcs ckpbimol sBHympu...

MacTep HOaH-Ma, KHura nporpammmnpoBaHns

B KOMNbIOTEPHOM MUPE €CTb TO/IbKO AaHHble. MOXHO YnTaTb AaHHble, NU3MEHATb
[AaHHble, co34aBaTb HOBblE — HO KpOME [laHHbIX HAYEero HeT. Bce AaHHble
XPaHATCA KakK A/IMHHbIE NOoCcNef0BaTelbHOCTU GUT, 3TUM OHU CXOAHbI MexXay
co60iA.

BuTbl — 9TO CyLWHOCTUN C ABYMSA COCTOAHUAMMU, OObIYHO ONUChIBAEMbIE Kak HY/11 1
eaVH1Lbl. B KOMMNbOTEPE OHW XMBYT B BUAE BbICOKMX N HU3KUX 3/TIEKTPUYECKNX
3apAnoB., CUIBHOTO UK cnaboro curHasna, Ui 6/1ecTALLLEero 1 MaTtoBoro yvyacTtka
Ha nosBepxHocTn CD. Kaxgas yactb MHhopMaunmn MOXeT ObITb NpeacTaB/ieHa B
BM/Ee Noc/iefoBaTe/IbHOCTN Hy/eil U eAnHNL, TO eCTb OUT.

K npumepy, Homep 13. BmecTo gecAaTnyHoli cuctemsl, coctosiwern ns 10 undp, y
Bac eCTb [BOMYHAA cucTema c AByms unpamn. 3HaueHre Kakaom nosuumm
yncna yaBanBaeTcs Npu ABMKXEHUW cripaBa HauleBo. buTebl, cocTtasisowme Yncso
13, BMecTe C nx Becamu:

0 0 0 01101
128 64 32 16 8 4 2 1

Monyyaetca aggonyHoe ymcno 00001101, nin 8 + 4 + 1, yto paBHO 13.

Be/TMYUHBI.

MpencTaBbTe OkeaH 6UT. TUNUYHbIA COBPEMEHHbI KOMMbloTep XpaHuT 6onee 30
MWUMApAoB 6UT B onepaTnBHON namaTu. MocTosiHHasA namsTh (KECTKMIA ANCK)
06bI4HO eLLE Ha Napy NopsiAKOB 06bEMHEE.

BenvuuvHbl, TUTIBI U OTlIepaTopbl 13
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UT06bI paboTtarb C HAMM U He 3a0NyANTLCA, Bbl MOXETE AE/IUTb UX Ha KYCKMU,
npeacrasngoLmne eguHnLbl nHQopmauumn. B JavaScript atv eauHULbI
Ha3blBaKOTCA Be/IMYMHaMU. Bce nx 3HaueHna COCTOAT U3 BUT, HO UrparoT pasHble
pPoONn. Y KaxXaoi BeNNYMHbI eCTb TUM, ONpeaensitowmii ero ponb. Beero ectb
LLIECTb OCHOBHbIX TUMNOB: YNCa, CTPOKU, By/ieBble BENMUYMHbI, 00 EKTbI, OYHKLNN
N HeonpeaenéHHble Be/INYMHDI.

[na co3gaHna BENMUYNHBLI BaM HYXXHO yKasaTb eé umsd. 310 yaobHo. Bam He Hazo
cobupatb cTporimarepumasnbl UM NNaTuTb 3a HUX. HYy>XKHO NPOCTO No3BaTb — U Of-
na, rotoBo. OHM He c0o3[al0TCA U3 BO3yxa — Kaxaasa BefiMuymHa rge-Tto XpaHuTcs,
N eC/iv Bbl XOTUTE NCMNO/Ib30BaTb OTPOMHOE UX KOSIMYEeCTBO, Yy Bac MOryT
3aKOHUMTbCA 6UTbI. K cHacTbio, 3TO TO/IbKO €C/I OHWN BCE HY)XKHbl BaM
ofgHoBpeMeHHO. Korga BennyvHa Bam CTaHET He HYy)KHa, OHa pacTBOpSAeTcs, U
MCNONb30BaHHbIE €10 BUTLI NOCTYNaKT B NepepaboTKy Kak cTporimaTepuan s

HOBbIX BEJTUYUH.

B 3T0i1 rnaBe Mbl 3HaKOMMMCS C aToMaMK nporpaMm Javascript — NpocTbie TUMbI
BE/MYMH U OMepaTopbl, KOTOPbIE K HUM NPUMEHUMbI.

Uucna

BennumHbl YNC/OBLIX TUMOB, 3TO — COPNPU3 — uncia. B nporpamme JavaScript
OHW 3an1CbIBAKOTCS Kak

13

V|Cﬂ0ﬂb3yVITe 3Ty 3allnCb B MnporpamMmmMe, N oHa BbISOBET K XU3HU B KOMI'IbI-OTEpHOVI
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namMsaTy LLenoyky 6uT, npeacrtaBisaoLLyo Yicio 13.

JavaScript ncnosnb3syet oMKCMpoBaHHOE YNCN0o 6UT (64) Ana XpaHeHus
YMUC/IEHHbIX BENMMYNH. YMC/I0 BE/INYMH, KOTOPbIE MOXHO BblipasuTb Npu nomowm 64
6U1T, orpaHN4YeHo — TO eCcTb U caMu Ynca ToXkXe orpaHuyeHsl. na N AeCATUYHbIX
UMdop KOIMYECTBO YMCes, KOTOpble MU MOXHO 3anucartb, pasHo 10 B cteneHu N.
AHaornyHo, 64 6utaMmm MOXHO BblpasnTb 2 B 64 cteneHn yncen. 1o A0BOJILHO
MHOTrO.

PaHblle y KOMNbLIOTEPOB NaMATK ObIJI0 MEHbLUE, 1 TorAa 4J19 XPaHeHUsS YNCETT
MCNob30BaUv rpynMnbl U3 8 nnn 16 6uT. bbl1o Nerko cnyyaHo NPeBbICUTb
MaKCUMasIbHOE YMCO0 A1 Takux HeGOobLINX YNCEeN — TO eCTb, UCMOoJIb30BaTb
4MCNOo, KOTOPOE HEe MOoMeLLLaN0oCh B 3TOT Habop 6uT. CerofHA y KOMMNbOTEPOB
namAaTy MHOTO, MOXHO MCMO/b30BaTh KyCKu No 64 6uT, 1 3HaYMT BaM Hao
6ecrnokonTbCA 06 3TOM TOJILKO, €C/I1 Bbl paboTaeTe ¢ aCTPOHOMUYECKUMU
yrcnamu.

MpaBaa, He BCe yncna MeHblue 264 nomMmellarTcs B uncno JavaScript. B atux
6uTax TaKkKe XpaHATCA oTpuuaresibHble Yncna — no3aTomy, oauH GUT XpaHUT 3HaK
ynucna. Kpome 10ro, HaMm Hy>HO MMETb BO3MOXHOCTb XpaHUTb Apo6u. [nsa 3aToro
4yacTb OUT NCMNOMb3YETCA A1 XPaHEeHUS NO3NLNN AECATUYHON TOUKN. PeasnbHblii
MakCUMyM 415 ymucen — npumepHo 10715, 4yto B 06LemM BCE paBHO 40BOJIbHO
MHOTrO.

[lpo6y 3annCbIBAOTCSI C MOMOLLIbIO TOUKM.

9.81

OueHb 60MbLINE NN MaJIEHBKME YMCa 3anncbiBalOTCA HaYy4YHOIR 3anucblo ¢
6yKBOW “e” (exponent), 3a KOTOPOW CrieAyeT CTENEHb:

2.998e8

3710 2.998 x 1078 = 299800000.

BbluncneHns c uenbiMn yncnamu (KOTopble Takke HasbiBalTCA integer),
MeHbLWNMK, Yyem 10715, rapaHTUpoBaHO 6yAyT TOYHbIMU. BbluncneHnsa ¢ apobamm
06bIYHO HET. Tak Xe, Kak 4ncno 1 (Nn) Hesb3A NPeacTaBUTb TOYHO NPU NOMOLLM

BenvuuvHbl, TUTIBI U OTlepaTopbl 15
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KOHEYHOro yucna yndp, Tak U MHOrme Apobu Henb3a NpeacTaBuTb B ciydae,
Korga y Hac ecTb TO/1IbkOo 64 6uTa. 710X0, HO 3TO MeLlaeT B O4YeHb
cneymdnyeckmx cnydaax. BaHo NOMHUTL 06 3TOM MU OTHOCUTBLCSA K AP0OAM Kak K
NPUOGAMKEHHBIM 3HAUYEHUSM.

ApudomeTtuka

[naBHOE, YTO MOXHO Aenartb C Yncnamm — aTo apuoMeTnIeckme BblYNCIEHNS.
CnoXeHns 1 YMHOXEHUSA NCMNO/b3YHT ABa Yncna 1 BblAalT TpeTbe. Kak aT1o
3anuceiBaetcsd B JavaScript:

100 + 4 * 11

CrMBO/IbI + 1 * Ha3blBAKOTCA onepaTopamu. NepBblil — C/I0XeHNe, BTOPO —
YyMHOXeHue. [lomellaemM oneparop Mexay AByMA BEIMUYMHaMU U noslydaem
3Ha4YeHne BblpaXxeHus.

A B npumMepe nony4vyaerca «CnoxuTb 4 n 100 n 3aTem YMHOXUTb pe3ynbstaTt Ha 11»
NN YMHOXEHWE BbINONMHAETCA CHavana? Kak Bbl MOI/IM AorafatbCsl, YMHOXEHNe
BbINOSIHAETCA NepPBbIM. HO Kak 1 B Matematuke, 3T0 MOXHO U3MEHUTbL Npu
NOMOLLM CKOBOK:

(100 + 4) * 11

[Ns BblUMTaHMS UCNONb3YETCs oneparop -, a ANa AeneHus - /

Korga onepartopbl UCMO/b3yoTcs 6e3 CKOBOK, MOPSA0K UX BbINOSHEHWS
onpeaensieTcs nx NPMopuTETOM. Y 0onepaTopoB * 1 / NPUOPUTET OANHAKOBBI,
BbILLIE, YEM Y + U -, KOTOpbIE MeXAy co60ii paBHbI MO NpuopuTeTy. Mpu
BbIUYMC/IEHMM OMNEPATOPOB C PaBHbIM NPUOPUTETOM OHU BbIYUCAAIOTCS CrieBa
Hanpago:

1-2+1
Bbluncnaetca kak (1-2) + 1

Moka 6ecnokonTbCs 0 npuoputeTax He Hago. Ecnn comHeBaeTech — MCHOﬂbSyVITe
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CKOOKMW.

EcTb ewgé oanH onepaTop, KOTOPbI Bbl HE cpasy y3HaeTe. Cumson %
ncnonb3yeTca Ana nonyyeHua octatka. X % Y — octatok ot geneHna X Ha Y. 314
% 100 paét 14, n 144 % 12 paét 0. MNMpropuTeT y onepaTopa Takom Xe, Kak y
YMHOXEHUA U aeneHunsd. Ero eLé 4yacto Ha3bIiBaloT «Ae/ieHne no Moaysio», XoTa
60r1ee NpaBuU/IbHO «C OCTATKOM>.

CneunanbHble Yyucna

B JavaScript ecTb Tpu cneumasnibHbIX 3Ha4€eHUs, KOTOPble CYUTAKOTCA Ynciamm, HO
BeZlyT cebs He Kak 0bblYHble yMcna.

OT0 Infinity W -Infinity , KOTOpPble NPEACTaB/IAOT MOOKUTEBbHYIO U
oTpuuartesnbHyto 6eckoHedHocTK. Infinity - 1 = Infinity, n Tak ganee. He HagenTecb
CWUJIbHO Ha BblYNCIEHNA C 6ECKOHEYHOCTAMMW, OHU HE C/IULLIKOM CTporue.

TpeTtbe uncno: nNan . O603HavaeT «not a number» (He YMCcno), XOTA 3TO Be/IYMHa
4MC/I0BOrO TUNa. Bbl MOXeTe nosyunTb eé nocsie BbluucreHmin Tuna 0 / 0, Infinity
— Infinity, nnn apyrnx onepaywii, KOTopbie He BeAyT K TOYHbIM OCMbIC/IEHHbLIM
pesynsraram.

Ctpoku

CnepayoLmii 6a30Bblii TUN JaHHbIX — CTPOKU. OHM UCMOSb3YHTCA AN1S XPaHEeHNs
TekcTa. 3anuncbiBatoTCsl OHM B KaBbluKax:

"YTo noceewb, TO M3 npyga"
'baba c BO3y, noTtexe 4yac'

MO)XHO MCMONb30BaTh Kak ABOWHbIE, TaK U OANHAPHbIE KaBbIYKN — [MaBHOE
MCNO/b30BaTh UX BMeCTE. [oYTV BCE MOXHO 3aK/0UMTh B KaBblUk/ U cAenatb u3
3TOro CTPOKY. HO HEKOTOpbIe CYMBO/IbI BbI3bIBAKOT NPO6G/EMbI. Hanprumep, CNoXHO
3aK/0UNTb KaBbIUKM B KaBbluki. MNepeBo/ CTPOKM TOXE Herb3si NPOCTO Tak
3aK/M0YNTb B HUX — CTPOKA [0/HKHA MATY OfIHOI CTPOKOIA.

Ana 3aknoveHnsa cneymanbHbIX CUMBOJ10B UCMO/b3YeTCS 06paTHbII7I cnew . OH

BenvuuvHbl, TUTIBI U OTIepaTopbl 17
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00603Ha4vaert, YTo CUMBO/, VI,EI,yLLI,VIVI 3a HAM, NMEET clneunasibHoe 3HavYeHne — aT1o

Ha3blBaeTCA «3KpaHMpoBaHMe CMMBOJIOB» (escape character). \” MOXHO

3ak/itoyarthb B ABOWHbIE KaBblvkK. \n 0603Ha4YaeT nepeBos CTPOKK, \t — Tabynsauuio.

Ctpoka “Mexay nepsoi n BTopo\ncMmBon 6yaeTt He60MbLLIOW” Ha caMOM Aene
6yaeT BbIMAAETb Tak:

Mexny nepBoii U BTOPOIA
CUMBON GyAeT HeboNbloii

Ecnn Bam HY>XHO BK/IOUNTb B CTPOKY 00GpaTHbIiA C/eLl, ero ToXe Hy>HO

akpaHupoBatb: \. IHCTpyKLMIO “CYMBOT HOBOI CTPOKM — 3TO “\n™ HY)XHO OyaeT

Hanncarb Tak:

"CumBON HOBOW cTpokn - 3To \"\\n\""

CTpOKN HENb3s1 AENUTb, YMHOXaTb M cknaabiBaTb. OfHAKO C HAMMU MOXHO
1Cnosib30BaThb OnepaTop +, KOTOPbI BYAET COeANHATb UX APYT C APYTOM.
Cnepytollee BblpaXeHne BblAaCT C/I0BO «COeANHEHUNE:

"Coe" + "AM" + IIHII + HEHVleH

ECTb MHOTO CNoco60B MaHuNy sUuiA Co CTPpoKamu, KOTopble Mbl 06CyAVMM B r/1aBe

4.

YHapHble onepaTopbl

He Bce onepartopbl 3anncbiBadTCA CUMBO1IaMU — HEKOTOpble cioBamMu. OauH 13

TakKmnx oneparopoB — typeof , KOTOprVI BblJAET Ha3BaHMe Tuna Be/InYnHbI, K
KOTOpOﬁ(ﬂiﬂpMMeHHeTCH.

console.log(typeof 4.5)
// - number

console.log(typeof "x")
// - string

BenuuuHbI, TUTIBI U OTIePaTopPhI
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byaem ncnonb3oBaTb BbI30B console.log B NpuMepax, Korga 3axoTum yBUAETb
pe3ynbTar Ha akpaHe. Kak MMeHHOo 6y,qu BblgaH pe3ysibtat — 3aBUCUT OT
OKPYXEHWNA, B KOTOPOM Bbl 3anyCcKkaeTe CKPUIIT.

MpeablgyLlime onepaTtopbl pabotann ¢ ABYMS BeMYMHaMK, ogHako typeof
NCNoNb3yeT TO/IbKO o0AHY. Onepartopsbl, paboTarouime ¢ ABYMSA BENNUYNHAMU,
Ha3bIBalOTCA OUHAPHLIMK, & C OAHOW — YHaPHLIMU. MUHYC (BblYMTAHUE) MOXHO
MCNONb30BaTb U KaK YHapHbIi, N KaK GUHaPHbINA.

console.log(- (10 - 2))
// - -8

byneBckue Be/INYUHDI

YacTo Bam Hy)XHa BenununHa, Kotopasi NPoCTo NnokasbiBaeT OAHY U3 ABYX
BO3MOXHOCTEN — TUNA «Aa» N «HET», N «BK/1» N «BbIK/». [1NA 3TOro B

JavaScript ectb TN Boolean, y KOTOPOro ecTb BCEro ABa 3HAYEHUA — true W
false (NpaBga v NOXb).

CpaBHeHudA

OfIVH 13 cnoco60oB Nony4nTb 6yneBckme BeNNUMHbI:

console.log(3 > 2)
// - true
console.log(3 < 2)
// - false

3Hakn < 1 > TPaAULMOHHO 0603HAYA0T «MeHbLLIE» U «B0NblLe». ITO GUHAPHbIE
onepartopbl. B pe3ynkrarte Ux UCMno/ib30BaHWs Mbl Noslyyaem 6yneBcKyto
BE/TMUMHY, KOTOPasi NOKa3bIBaET, SABNSAETCS /N HEPABEHCTBO BEPHbIM.

CTpOKM MOXHO CpaBHMBATb TakK Xe:

console.log("Apby3" < "d6n0ko0")
// - true

BenuuuHbI, TUTIBI U OTIePaTOPhI
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CTpoku cpaBHMBaoTCA No asichaBuUTy: OYKBbI B BEPXHEM pPErUCTpe BCeraa
«MEeHbLLIE» OYKB B HMXHEM perncTpe. CpaBHEHME OCHOBAHO Ha CTaHaapTe
Unicode. 3TOT cTaHAapT npuceBansaeT HOMepP NpakTUyeckn 1tbomMy CUMBONY K3
no60ro A3bika. Bo BpeMsi cpaBHEHMS CTPOK JavaScript npoxoanT No Ux CMMBOIaM
cneBa Hanpaso, CpaBHMBast HOMEpPHbIE KObl 3TUX CMMBO/IOB.

[pyrne cxofHble onepaTtopbl — 3T0 >= (60NbLUE UK paBHO), <= (MeHbLLE Uan
paBHO), == (paBHO), != (He paBHO).

console.log("XoueTca" !'= "Konetca")
// - true

B JavaScript ecTb TO/IbKO OfHa BeNN4YMHA, KOTopas He paBHa camoii cebe — NaN
(«He uncno»).

console.log(NaN == NaN)
// - false

NaN — 310 pe3ynbsrar 11060ro 6€CCMbIC/IEHHOIO BbIYMCIEHUA, MO3TOMY OH He
paBeH pe3y/ibTaTy Kakoro-To Apyroro 6eCCMbIC/IEHHOTO BbIYUC/IEHNS.

EcTb onepauum, KOTopble MOXHO CoBepLlaTh 1 C camyuMmn 6yneBCKMMUA
3HaueHusiMK. JavaScript nogaepXxmBaeT TPY JIOTMYECKMX onepaTopa: u, Uu, Her.

Onepatop && — normnyeckoe «mn». OH GUHAPHbLIN, 1 ero pesynbsTar — npaBaa,
TO/IbKO ec/ii 06€e BeNNYMHbI, K KOTOPbIM OH MPYMEHSAETCH, TOXEe npasaa.

console.log(true && false)

// - false
console.log(true && true)
// - true
Oneparop || — norunyeckoe «unux». BblgaéTt true, ecniv ogHa U3 BENNUKH true.
console.log(false || true)
// - true
console.log(false || false)
// - false

BenvuuvHbl, TUTIBI U OTlepaTopbl 20
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«HeT» 3anucbiBaeTcA Npy NOMOLLM BOCKIMLATEIBHOMO 3HakKa “1”. 3T0 YHapHbIN
oneparop, KOTopbIi obpallaeT AaHHY Be/IMYMHY Ha obparHyto. ltrue nonyyaercs
false, !false nonyyaetcs true.

[Mpn NCNoMIb30BaHUM IOTUYECKMX U apuddMETUYECKUX ONepaTopoB He Bcerga
ACHO, KOrga HY>XHbl CKOOKWN. Ha npakTuke Bbl MOXETe CNpaBUTLCS C 3TUM, 3Has,
4yTO Yy || NpropuUTET HMXE BCEX, MOTOM UAET &&, NOTOM OMNepaTopbl CpaBHEHNS,
NOTOM BCe OCTaslbHble. Takoi nopaaok 6bi1 BblbpaH As1s Toro, YTo6bl B
BbIPaXXEHUAX TUNa cnepyoLwero MoXHO 6b1s10 UCMOo/Ib30BaTb CKOOOK Mo
MUHUMYMY:

1+1==2&& 10 * 10 > 50

MocnefHWin orMyecknii oneparop He YHapHbIN 1 He 6UHaPHbLIA — OH TPOMHOIA.
3anucbiBaeTcs nNpy NOMOLLM BONPOCUTE/IbHOIO 3HaKa 1 [ BOETOUMS:

console.log(true ? 1 : 2);
// - 1
console.log(false ? 1 : 2);
// - 2

OT0 YyCNOoBHbIN onepaTop, Y KOTOPOro BesiMynHa cnieBa OT BONPOCUTE/TIbHOIO 3HaKa
BblOMpPaeT O4HY U3 ABYX BE/IMUUH, pa3fenéHHbIX ABoeToumeM. Korga BennymHa
cnes.a true, Bbibupaem nepsoe 3HavyeHune. Koraa false, BTopoe.

HeonpegenéHHble 3HaYeHUA

CyulecTByHT ABa crneuyunasbHbIX 3HavYeHuns, null n undefined, koTopble
MCNOMb3YHTCA AN 0603HAYEHUSA OTCYTCTBMA OCMbIC/IEHHOIO 3HavYeHus. Camu no
cebe OHWN HMKaKOW MH(popMaLnn He HECYT.

MHOro onepatopoB, KOTOpbIe He Bbl4AKT 3Ha4YeHus, Bo3BpawaroT undefined
NPOCTO A/19 TOro, YTO6bI YTO-TO BEpPHYTb. PasHunya mexay undefined v null
nosiBU/Iachb B A3blKe C/lyvyaliHO, M 0ObIYHO HE NMEET 3HaYeHUs.

ABTOMaTMYeCcKoe npeodbpa3oBaHue TUNOB
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PaHee st ynoMuHari, uto JavaScript no3BoNseT BbINOMHATL Nto6ble, NogYac OYeHb
CTpaHHble nporpammsbl. K npumepy:

console.log(8 * null)
// - 0

console.log("5" - 1)

// - 4

console.log("5" + 1)

// - 51
console.log("naTtp" * 2)
// - NaN
console.log(false == 0)
// - true

Korga onepartop NpUMEHAETCA «He K TOMY» TUMy BeNn4yuH, JavaScript BTUXYH0
npeobpasoBbIBAET BE/INUMHY K HY)XHOMY TUMY, UCMOJIb3YyA HAbOop npaswus, KOTopble
He Bcerga COOTBETCTBYHOT BalLMM OXMUAAHUAM. DTO Ha3blBAETCH NPUBELEHNEM
TMNoB (coercion). B nepsom BbipaxeHun null npespatwaetcsa B 0, a “5” ctaHOBUTCH
5 (13 cTpoKM — B uncno). OgHaKko B TPETbEM BbipaXeHUN + BbIMOJSTHAET
KOHKaTeHauuto (06benHeHNe) CTPOoK, 13-3a Yero 1 npeobpasoBbiBaeTcs B “1’ (13
ynucna B CTPOKY).

Korga uto-TO HeoueBMAHOe npespawaeTcs B Homep (K npumepy, “Natb” uim
undefined), Bo3epawaetca 3HadyeHre NaN. MNMocnenyowme apudometTnyeckmne
onepauum ¢ NaN onatb nony4datroT NaN. Ecniv Bbl nony4nnm Takoe 3HadyeHue,
novwuTe, rae Npov3oLLsIo cnyvyainHoe npeobpasoBaHve TUMOB.

Mpn cpaBHEHMM BENNYMH OAHOIO TUNa Yepes3 ==, Nierko npeackasartb, YTO Bbl
[O/DKHbI NONYYNTh true, ecriv OHM OAMHaKoBble (Mckntovasi cnyyai ¢ NaN). Ho
Korga Tunbl pasnnyarotcs, JavaScript ICNonb3yeT CNOXHbIN U 3anyTaHHbIA Habop
npaBun Ais cpaBHeHUn. O6bIYMHO OH NbITAeTCs NPeobpas3oBaTb TN OAHOW U3
BE/IMUYKNH B TN Apyroi. Koraa ¢ ogHo M3 CTOPOH onepaTtopa Bo3HukaeT null nnn
undefined, oH BbIAAET true, ecin 06e CTOPOHbI UMeT 3HaveHne null nin

undefined.
console.log(null == undefined);
// - true
console.log(null == 0);
// - false
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MocnegHuin npumep AeMOHCTPUPYET nonesHbi npuém. Korga Bam Hago
npoBepuUTb, UMEET /N BeNYMHA peasibHoe 3HavyeHne BMmecTo null nnm undefined,
Bbl MPOCTO cpaBHuMBaeTe eé ¢ null npu nomowm == nnn =

Ho uTo, ecniv Bam HaZl0 CpaBHUTbL HEUTO C TOYHOW BENNUNHOWK? MNpaBuna
npeobpasoBaHMA TUNOB B ByfieBCckue 3HavyeHns rosopsrt, 4to 0, NaN n nycras

“un “n

cTpoka “” cumTtatorcs false, a Bce octasibHble — true. MNMoatomy 0 == false n “” ==
false. B cnyuasix, korga Bam He HY>XXHO aBToOMaTtnyeckoe npeobpasoBaHne TUMNOB,
MOXHO MCMO/b30BaTh eLleé aBa oneparopa: === 1 !==. [epBblil NPOBEPSIET, YTO

[B€ BENNYMHbI aBCOMOTHO NAEHTUYHBI, BTOPOI — HA060POT. U Torga cpaBHeHue
=== false Bo3BpauyaerT false.

PekoMeHy0 MCNOMb30BaTb TPEXCUMBOJ/IbHbIE ONepaTopbl CPaBHEHUS A5
3aWnTbl OT HEOXMAAHHbIX MPeobpa3oBaHunii TUMNOB, KOTOPbLIE MOTYT NPUBECTU K
HenpeackasyembiM NoCneacTBMSAM. EC/in Bbl yBEPEHbI, YTO TUMbI CPaBHMBAEMbIX
BE/IMYMH ByayT coBnagaTb, MOXHO CMOKOMHO MCNO/b30BaTb KOPOTKME ONepaTopsbl.

KopoTkoe BbluUC/I€eHUe NOorMvyeckKnx
oneparopoB

Jlornyeckune onepartopbl && U || paboTaloT ¢ BeMynHamMm pasHbIX TUMNOB OYEHb
CTpaHHbIM 06pa3om. OHU Npeobpa3oBbLIBAKOT BE/IMUNHY C /IEBO CTOPOHBI
onepaTopa B 6yneBCKyto, YUTOObI MOHATL, YTO AefnaTb Aasiblie, HO B 3aBUCMMOCTU
OT oneparopa ¥ OT pesysnbTaTa 3T0ro npeobpas3oBaHns, BO3BpaLLatoT iMbo
OPUrMHasIbHOE 3HAYeHne C 1eBOI UM NPaBoii YacTu.

K npumepy, || BEPHET 3HaYeHUe ¢ NeBOI YacTu, KOraa ero MoXHo npeo6pasoBarb
B true — a MHa4ye BepHET NpaByto YacTb.

console.log(null || "user")
// - user

console.log("Karl" || "user")
// - Karl

Takasi pa6oTta oneparopa || No3BoNSET UCNO/bL30BATh Ero Kak OTKAT K 3HAUYEHWIO
Mo ymMonuyaHuo. Ecnv Bbl JaanTe emMy BblpaXKeHNE, KOTOPOe MOXET BEPHYTb
MycToe 3HauYeHue cneea, To 3HaYeHue cnpasa 6yAeT CYXUTb 3aMEHOI Ha 3TOT

BenvuuvHbl, TUTIBI U OTlIepaTopbl 23



BripasuTenbHbIi Javascript

cnyyain.

Onepatop && paboTtaeT cxo4HbIM 06pa3omM, HO Ha060opoT. Ecnu BennunHa cnesa
npeobpasosBbiBaeTcA B false, OH BO3BpaLlaeT 3Ty Be/IMUYMHY, a MHaye — BE/INYNHY
cnpasa.

ELLé 04HO BaXXHOE MX CBOWCTBO — BblpaXeHue B NpPaBoi YacTh BblUUC/ISETCA
TO/IbKO Npu HeobxogmMmocTu. B cnyyae true || X HeBaXHO, YeMy paBHO X. Jaxe
€C/I1 3TO Kakoe-TO yXacHoe BblpaxeHue. Pe3ynbtar Bcerga true n X He
Bblumcnaercs. Tak xe paboraeT false && X — X npocTo UrHopupyetcs. 1o
Ha3bIBAETCHA KOPOTKMM BbIYNC/IEHNEM.

OnepaTtop ycnosusi paboTaeT Tak Xe. [epBoe BbipaXkeHne Bcerga BbluMCNseTcs,
a 13 BTOPOro 1 TPETbETO 3HaYEHWs — TOSIbKO TO, KOTOPOE OKa3blBAETCS
BblGPAHHbLIM B pesy/ibTare.

Ntor

MbI paccMOTpenu YeTbipe Tuna BesiMiuH JavasScript: uncna, CTpoku, bynesckune mn
HeonpeaesniéHHbIe.

3TN BENNYMHBI NOYYaKTCA, Koraa Mbl nuwemM nx nveHa (true, null) nnm 3HaveHus
(13, “énpcT”). X MOXXHO KOMOMHMPOBATb Y M3MEHSATL NPX NMOMOLLY ONnepaTopos.
[Ana apudomeTnkn ectb GMHapHbIE onepatopsl (+, -, *, /, and %), o6beanHeHne
CTPOK (+), cpaBHeHue (==, I=, ===, I==, <, > <=, >=), N Iorn4eckKue oneparopsbl
(&&, ||), Tak xe, Kak 1 HECKOJIbKO YHapHbIX onepaTtopos (- A4/ oTpuuaresibHOro
3HayeHus,! AN nornMyeckoro oTpuuaHus, n typeof gnsa onpegenexHns tuna
BE/INYMHbI).

3TN 3HaHNSA NO3BOJIAKT UCMNO/Mb30BaTb JavaScript B Ka4ECTBE KaJ1bKy/1IATOpPAa, HO U
TO/IbKO. B cnep,yrou_l,eﬁ rnaBe Mbl 6y,u,e|v| CBA3bIiBaATb 3TN MPOCTbIE 3HAYEHNA
BMecCTe, YTobObl COCTaBNATb NPOCTbIE NPOorpamMmsbl.
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CTpyKTypa nporpamm

Cepouye MOE cusiem sIPKO-KpacHbIM cBeMOM nod Moeli MOHKOU, npo3padyHol
Koxkel, U UM rpuxooumcsi BK0/1omb MHe 0ecsimb Kybukos JavaScript, Ymobbl
BEPHYMb MEHSI K XXU3HU (51 XOPOWO pea2upyro Ha MOKCUHbI 8 Kposu). Om amoli
guzHu y Bac Bpas xabpbl! nobseoHerom!

_why, Why's (Poignant) Guide to Ruby

B 370l rnaBe Mbl HAYHEM 3aHUMATLCA TEM, YTO Y)XXe MOXHO Ha3BaTb
nporpamMmmMupoBaHneM. Mbl pacLLMpumM UCnonb30oBaHne A3bika JavaScript 3a
npeaenbl CyLEeCTBUTENbHbIX U hparMeHTOB Npes/ioKeHnin K 6onee-meHee
OCMbIC/TIEHHOW Npo3e.

BbIpaXeHNA N MHCTPYKLUUU

B nepBoii rnaBe Mbl CO34aBa/IN BE/TMYNHBI M MPUMEHSI/IN K HAM OnepaTtopbl,
noslyyas HoBble BE/IMYMHBI. DTO BaXKHAs YaCTb Kavk/10i NporpaMmbl, HO TONbKO
/LB YacTb.

®parmMeHT Kofa, pe3ysikTatoM paboTbl KOTOPOTO SABNAETCA HEKas BENNYMHA,
Ha3blBaeTCA BblpaxeHneM. Kaxaas BennumHa, 3anmcaHHas 6ykBasibHO
(Hanpumep, 22 nnu “ncnxoaHanns”) ToXe ABAAETCA BblpaXXeHneM. BbipaxeHue,
3anMcaHHoe B CKOOKax, Takxke AB/SETCH BblpaXeHeM, Kak 1 GUHapHbIiA
onepaTop, NPUMeHSAEMbIV K ABYM BbIPaXXEHUAM WU YHAPHbIA — K OAHOMY.

DT0 YacTb KpacoTbl A3bIKOBOr0O MHTEpdieica. BbipaXeHnss MOryT BKNKOYaTb gpyrue
BblpaXXeHWs Tak Xe, Kak C/TOKHOMOAUYNHEHHOE NPeaoXeHne COCTOUT U3 NPOCTbIX.
DT0 NO3BONSAET HAM KOMOUHUPOBATb BbIPaXXEHUS AN CO34aHNSA BbIYMCNEHNI
NOOOI CNOXHOCTH.

Ecnu BbipaxeHne — 310 pparMeHT NPea1oKeHnsl, TO MHCTPYKLUUS — 3TO
npeaoXeHve NoIHOCTbI0. MporpaMmMa — 3T0 NPOCTO CMUCOK UHCTPYKLUIA.

MpocTeiillast UHCTPYKLMS — 3TO BblpaXKeHMe C TOUYKOW ¢ 3ansAToli nocsie Hero. 310
— nporpamma:
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1;
Ifalse;

MpaBaa, aTo 6ecnonesHas nporpammMa. BblpaXXeHne MOXHO UCNOosib30BaTh TO/IbKO
OJ151 NONTYYEHUA BENTUYMHBI, KOTOpas MOXET ObITb UCMO/Ib30BaHa B ApYyrom
BblpaXXeHn, oxBaTbiBaloLLEM 3TO. VIHCTPYKLMSA CTOUT cama no cebe n eé
NpUMeHeHNe U3MEHSET YTO-TO B Mupe nporpaMmmbl. OHa MOXET BbIBOAUTb YTO-TO
Ha 3KpaH (M3MEHEHNE B MUPE), NI MEHATb BHYTPEHHEE COCTOAHNE MaLLUVHbI
TakMMm 06pa3omMm, YTO 3TO NOBUAET Ha Cneayowme 3a HUM UHCTPYKUUN. DTN
N3MEHEHNA Ha3blBalOTCA NOOOYHbIMY adpdoekTaMn. VIHCTPYKUUM B NpeablayLem
npuMepe NpPoCcTOo BblAAKT Be/MYMHbI 1 1 true, n cpasy ux BoldopacbiBatoT. OHU He
OKa3blBatOT HUKAKOro B/IMAHMSA Ha MUP nporpammel. Mpu BbINOSIHEHUM NPOrpamMmbl
HWYEero 3aMeTHOro He NPOUCXOAMNT.

B HekoTopbIX cydasx JavaScript N03BOMISIET OMyCKaTb TOUKY C 3ansTON B KOHLE
NHCTPYKUMK. B Apyrux cnyyasx oHa obs3aresibHO, Wi cnepyrolas cTpoka éyaer
pacueHnBaTbCA Kak YacTb TOW e UHCTPYKUMK. [paBuia, CoracHo KOTOpbIM
MOXHO WM HeMb35 ONycKaTb TOYKY C 3anATOMW, J0BOSIbHO C/IOXHbI 1 YBE/IMYNBAKOT
BEPOATHOCTb OLUMOUTLCA. B 3TOIN KHUre Mbl He ByAieM OrnyckaTb TOUKY C 3anAToun,
N A peKOMeHAYIo Aenartb Tak Xe B CBOMX NporpamMmmMax, noka Bbl He Hakonute
OMbIT.

NepeMeHHble

Kak ke nporpamMmmMa XpaHuUT BHyTpeHHee COCTOAHMe? KakK OHa ero sanoMmuHaet?
MbI NoONyYasiv HOBble BE/IMYUHbBI N3 CTapbIX, HO CTapble BE/IMYMHbI 3TO HE MEHSASIO,
a HOBbI€ HY>XHO ObI/10 UCMO/b30BaTh Cpasy, NN e OHU ncyesann. Ytoobwl
3axBaTuTb U XpaHUTb KX, JavaScript npegsiaraet HeYTo Moz Ha3BaHneM
«nepemMeHHas».

var caught = 5 * 5;

N 310 faét Ham BTOPOI BUA, MHCTPYKUMiA. CneumanibHOe K/IH4YeBoe C/1I0BO
(keyword) var nokasblBaeT, YTO B 3TON UHCTPYKLUUM Mbl OObABASEM
NnepemMeHHy0. 3a HUM UAET NMSA NePEMEHHON, 1, eCNN Mbl cpasy XOTUM
Ha3HauNTb el 3HaYeHne — oneparop = U BblpaxeHue.
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Mpumep co3gaET nepeMeHHyto nof umeHeM caught 1 ucnonb3yer eé A/1a 3axsarta
ynucna, KOTopoe NosyyaeTcs B pesysibTate NepeMHOXeHNa 5 u 5.

Mocne onpegeneHns nepemMeHHon eé MMs MOXHO UCMNO/b30BaTh B BbIpaXEHUSIX.
BennunHa nepemeHHoin 6yaeT Takon, Kakoe 3HaYeHne B HEl ceilvac CoaepXUTCS.
Mpumep:

var ten = 10;
console.log(ten * ten);
// - 100

[NepeMeHHble MOXHO Ha3biBaTb /1I0ObIM C/TIOBOM, KOTOPOE HEe ABMAETCH K/IH0UYEBbLIM
(Tvna var). Hesnb3a ncnonb3osatb npobdesbl. Lindpbl ToXXe MOXHO UCNO/b30BaTh,
HO He MepBbIM CUMBOJIOM B Ha3BaHWW. Henb3s NCNoMb30BaTh 3HAKN MyHKTyaL WK,
Kpome cumBosioB $ .

MNepemeHHOW NpucBamMBaloT 3Ha4YeHve He HaBcerga. Oneparop = MOXHO
MCNONb30BaTh Ha CYLLECTBYHOLIUX NEPEMEHHbIX B /11060e Bpemsi, YTOObI
NMPUCBOUTbL UM HOBOE 3HaYeHNe.

var mood = '"nérkoe";
console.log(mood);
// - nérkoe

mood = "Taxénoe";
console.log(mood);
// - Taxénoe

MpeacTtaBnsiiTe cebe NnepemMeHHbIe He B BUAE KOPOGOYEK, a B BUAE Liynanel,
OHU He cofepXaT 3HaYEHUs1 — OHM XBaTaloT UX. [IBe NepeMeHHble MoryT
CCbI/1aTbCs HA OJIHO 3HaYeHue. MNporpaMma UMEET [0CTYN TO/bKO K 3HAYEHUSM,
KOTOPbIE OHU coflepxaT. Koraa Bam HY)KHO YTO-TO 3arnOMHUTL, Bbl OTpaLluBaeTe
LynasibLe U AePXUTECh 3a 3T0, UK Bbl UCMOMb3YETE CYLECTBYIOLIEE LiynanbLe,
4TO6bI YaepXaTb 3T0.
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NMepemMmeHHble Kak wWynasbla

Mpumep. 19 3anoMnHaHMA KOIMYecTBa AeHer, KOTopble BaM Ao/hkKeH Bacunui,
Bbl CO3a€Te NnepeMeHHylo. 3arem, Koraa oH BbinslaunBaeT YacTb [0/1ra, Bbl
[aéTe el HoBOEe 3Ha4YeHue.

var vasyaDebt = 140;
vasyaDebt = vasyaDebt - 35;
console.log(vasyaDebt);

// - 105

Korga Bbl onpegensiete nepeMeHHyo 6e3 NnpycBanBaHns € 3HaYEHNs, LWynanbLy
He 3a YTO AepXaTbCs, OHO BUCUT B BO3Ayxe. Ec/iv Bbl 3anpocute 3HaYeHne
NyCTON NnepeMeHHoi4, Bbl nonyunte undefined.

OpfHa MHCTPYKLKA var MOXeT cofiepXaTb HECKOJIbKO nepeMeHHbIX. OnpeaeneHus
HY)>XHO pa3gendaTtb 3alATbIMN.

var one = 1, two = 2;
console.log(one + two);
// - 3

KnrouyeBble U 3ape3epBUpoBaHHbIe C/10Ba

CnoBa co cneynasibHbIM CMbICIOM, TUMAa var — K/tyeBble. X Henb3s
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MCNO/b30BaTh Kak MMeHa nepemMeHHbIX. Takke eCTb HECKO/IbKO C/0B,
«3ape3epBMpPOBaHHbIX A/151 UCNONb30BaHWA» B OyayLumx Bepcusax JavaScript. X
TOXE HeNb35 UCMNO/b30BaTh, XOTA B HEKOTOPbLIX Cpefax UCMOSTHEHUS 3TO
BO3MOXHO. [MO/HbIA MX CNNCOK AOCTAaTOYHO 6O/bLLONA.

break case catch continue debugger default delete do else false finally
for function if implements in instanceof interface let new null package
private protected public return static switch throw true try typeof var
void while with yield this

He Hy>XHO MX 3anoMuHaTh, HO UMENTe B BUAY, YTO OLLUMOKA MOXET KPbITbCS 3[ECh,
€C/N BallV onpeaeneHust NnepeMeHHbIX He paboTatoT, Kak Haflo.

OKpy)XeHune

Konnekums nepeMeHHbIX 1 UX 3HAYEHWNiA, KOTopasi CYLLIECTBYET B ONpPeAenEHHbIN
MOMEHT, Ha3bIBAETCH OKPY>XeHMeM. Koraa nporpamma 3anyckaeTcsi, OKpY>XeHne
He nycToe. Tam Bceraa ecTb NepeMeHHbIe, SIBNSALMECS YaCTbi NPOrPaMMHOro
cTaHZdapTa, U 60/1bLUY YacTb BPEMEHM TaM eCTb NEpPEMEHHbIe, MoMoraroLme
B3aMMOENCTBOBATb C OKpYyXatoLlel cuctemon. K npumepy, B 6pay3sepe ecTtb
nepemeHHble 1 PYHKLMKN 158 N3yYEeHMS COCTOSIHUS 3arpy>XEHHOWN BEG-CTPaHuLbl U
B/INSAAHMA Ha HEE, AN YTeHWs1 BBOAA C MbIlUW M KNaBuaTtypbl.

PyHKUUUN

MHorve Be/IMUnHbI U3 CTaHAAPTHOIO OKPYXXEHUS UMEeKT TUM function (QPYHKLMS).
OYHKUMS — OTAe/bHbI Kycouek NporpamMmbl, KOTOPbIA MOXHO MCNO/Mb30BaThb
BMECTe C ApyrvMun BennunHamiu. K npumvepy, B 6paysepe nepemeHHas alert
COZIePXMT OYHKLIMIO, KOTOpasi NoKa3biBAET HEOO/bLLIOE OKHO C COOBLLEHNEM.
Icnosnb3yloT ero Tak:

alert("C pobpbim yTpom!");

r'fThE page at http://eloguent javascri

@ Good morning!
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Auanor alert

BbinonHeHne yHKUUM Ha3biBalOT BbI30BOM. Bbl MOXETe Bbi3BaTb (DYHKLNIO,
3anucaB CKOOKM Moc/ie BbipaXXeHUs, KOTOpoe BO3BpaLlaeT 3HadYeHne oyHKLNN,
O6bIYHO Bbl HAMPAMYIO UCMOb3yeTe NMA (DYHKLUNN B KAYeCTBE BblpaXKeHUS.
BenununHbl, KOTOpble MOXHO Hanucartb BHYTPWU CKOOOK, nepenarTca
nporpaMmMHOMY KOAy BHYTPWU pyHKLUMN. B npumepe, oyHKUMA alert ncnonb3yet
[aHHYI0 el CTPOKY A/15 NoKasa B AnasioroBOM OKHe. BennuunHbl, nepegaBaemble
PYyHKUMAM, Ha3bIBAKOTCS aprymeHTammn oyHKumnin. dyHkums alert TpebyeT oguH
aprymeHT, HO Apyrve mMoryTt TpeboBaTb pasHoe KOMMYeCcTBO apryMeHTOB pasHbIX
TUMOB.

PyHKUMA console.log

®yHKUNA alert MOXeET NCMNO/b30BaThCA Kak CPeACTBO BbiBOAA MPU SKCNEpUMEHTaX,
HO 3aKpbIBaTb KaxKAblli pa3 3T0 OKHO BaM CKOpPO HaZ0ecT. B npoLwusibix npumepax
Mbl UCNO/b30BasIM PYHKLMIO console.log A18 BbiBoAa 3Ha4YeHW. BONbLUINHCTBO
cucTtem JavaScript (Bk/tovasi Bce coBpemeHHble 6pay3epbl 1 Node.js)
npenocTaBnsaoT PyHKUMO console.log, kKoTopas BbIBOAUT BENMMUNHBI HA Kakoe-
6o yCTPOICTBO BbiBOAA. B 6pay3epax 310 KOHCO/Mb JavaScript. 9Ta yacTb
6pay3epa 00bI4YHO CKpbITa — 6O/LLUNHCTBO Gpay3epoB Nnoka3sbiBatoT eé no
HaxkaTuto F12, nnn Command-Option-1 Ha Make. Ecnu 310 He cpaboTtano,
novwmnTe B MeHto “web console” nnn “developer tools”.

B npumepax aToli KHUrn pe3y/ibTaThl BbiBOJA NOKa3aHbl B KOMMEHTapUsIX:

var x = 30;
console.log("the value of x is", x);
// - the value of x is 30

XOTsl B UMEHAaX NepPeMeHHbIX HeMb3s UCNO/b30BaTh TOUKY — OHA, OYEBU/IHO,
CoflepXXnTcst B HasBaHMK console.log. 3To oTTOro, Uto console.log — He npocTas
nepemeHHas. 9To BblpaXeHue, Bo3BpallatolLLee CBOIMCTBO log nepemMeHHoi
console. Mbl noroBopvM 06 3TOM B rnaBe 4.
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Bo3BpaljaemMblie 3Ha4YeHUA

Mokas AMasnioroBoro OKHa Uam BbIBOA, TEKCTA HA 3KpaH — 3TO NOGOYHbIN 3hdhekT.
MHOXeCTBO (DYHKLMI MOJIE3HbI OTTOrO, YTO OHW NMPOM3BOAAT 3TN 3PAEKTHI.
PYHKLUUKN TaKKe MOryT NPON3BOAUTL 3HAYEHUSA, N B 3TOM C/lyyae UM He HYXXeH
NO60OYHbIN adhdpekT A5 Toro, YTobbl ObITb NONE3HONW. K npumepy, dyHKUMA
Math.max npuHumaeT ntoboe KONMYECTBO NEPEMEHHbIX 1 BO3BpaLlaeT 3HaYeHne
camoli 60NbLLONA:

console.log(Math.max(2, 4));
// - 4

Korga chyHKUMS NpoM3BOAUT 3HAYEHME, TOBOPAT, YTO OHA BO3BpaLLaeT 3HaYeHue.
Bcé, uTo NpoM3BOANT 3HAYEHNE — 3TO BbIpaXeHMe, TO eCTb BbI30Bbl (YHKLMIA
MOXHO MCMNOJ/Ib30BaTh BHYTPY CMIOXHbIX BblpaxkeHui. K npumepy, Bo3Bpatlaemoe
thyHkumelr Math.min (npoTrBonosioxHocTb Math.max) 3HayeHre Ucnonb3yeTcs
Kak OZVH U3 aprymMeHTOB orepaTtopa C/10XeHUS:

console.log(Math.min(2, 4) + 100);
// - 102

B cnepaytoleii rnaBe onncaHo, kak nucatb CO6CTBEHHbIE yHKLMN.

prompt u confirm

OkpyxeHune 6paysepa CoOAepXUT apyrue yHkumm, Kpome alert, Kotopble
MokKasbIBaloT BCMNJibIBalOLME OkHa. MOXHO Bbi3BaTb OKHO C BONPOCOM W KHOMKamm
OK/Cancel npu nomowm oyHKUMN confirm . OHa BO3BpaLlaeT 6y/ieBcKoe
3HayeHue — true, ecnu Haxkarto OK, u false, ecnn Haxxato Cancel.

confirm("Hy uTo, noexanun?");

r'fThE page at http://eloguent javascri
@ Shall we, then?

¥ Cancel| «JDK'
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®YHKLUNIO prompt MOXHO MCMNO/b30BaTh, UTOObI 3a4aTb OTKPbITbIA BOMpPOC.
MepBbiii apryMeHT — BONPOC, BTOPOW — TEKCT, C KOTOPOro No/ib30BaTe/lb HAUYMHAET.
B AnanoroBoe OKHO MOXHO BnucaTb CTPOKY TEKCTA, U (OYHKLNS BEPHET ero B BUae
CTPOKMW.

prompt("Pacckaxu MHe BC&, 4yTOo 3Haewb.", "...");

@ Tell me everything you know.

KCanceIi wf DK!

3TN PYHKUUN HEYACTO UCMOMb3YHOT, MOTOMY YTO HENb3S1 U3MEHSITb BHELLHWIA BUL
3TUX OKOH — HO OHW MOTYT MPUTOANTHLCS A/1S IKCNEPUMEHTa/IbHbIX NPOrpamm.

YnpaB/ieH/e NopsigKom BbINOJIHEHUSA
nporpamMmmbl

Korga B nporpaMme 60/blle OAHOA MHCTPYKLMK, OHU BbIMOSTHSATCA CBEPXY BHUS.
B aTOM npumepe y nporpammsbl ABe MHCTPYKUMK. [MepBasi cnpaliMBaeT Yyncho,
BTOpasi, BbINO/IHAEMas C/iefloM, NMOoKa3blBaeT ero Keaapar.

var theNumber = Number (prompt("Bbibepu unucno", ""));
alert("TBo& umcno - KBagpaTHbli KopeHb M3 " + theNumber * theNumber);

®yHKUmsa Number npeo6pa3oBbiBaeT BE/IMUMHY B UAC/I0. HaM 3TO HYXHO, NOTOMY
4To prompt BO3BpalllaeT CTPOKy. ECTb cxodHble doyHKUuK String 1 Boolean,
Nnpeo6pasyolLme BEeNNUYMHbI B COOTBETCTBYHOLLME TUMbI.

[MpocTas cxema NPAMOro nopsaka NCnosIHeHUA NporpaMmmel:

——

YCnoBHOE BbINOJ/IHEHME

BbINO/THATL UHCTPYKLMM NO NOPAAKY — HE eAUHCTBEHHAsI BOSMOXHOCTb. B
KauecTBe asisTepHaTMBbI CYLLIECTBYET YC/IOBHOE BbINOIHEHNE, [ Mbl BbiOVpaeEM
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13 ABYX BO3MOXHbIX NyTei, OCHOBbIBAsICb HA GY/NIEBCKOV BE/INUMHE:

YCnoBHOE BbINO/THEHNE 3anMCbiBAETCS NPV NOMOLLIM KNHO4YeBOoro cnoga if. B
MPOCTOM C/ly4ae Ham HY>HO, UTOObI HEKMIA Ko, Obl/1 BbINO/THEH, TONIBKO €CNi
BbINO/THSAAETCS HEKOe ycnoBue. K npumepy, B NpeaplayLiein nporpaMmme Mbl MOXEM
cunTaTtb KBagpart, To/Ibko ec/i 6bl10 BBEEHO NMEHHO YMC/IO.

var theNumber = prompt("Bbibepu uucno ", "");
if (!isNaN(theNumber))
alert("TBoé& umcno - KBagpaTHbli KopeHb M3 " + theNumber * theNumber);

Tenepb, BBEAA «CbIpP>», Bbl HE NOJTYYNTE BbIBO/.

KntoueBoe cnoBo if BbIMNO/THAET UKW NPONYCKaeT UHCTPYKLUMIO, B 3aBUCUMOCTM OT
3HayeHns Byn1eBOro BbipaXXeHus. STO BblpaeHWe 3anncbiBaeTcs nocne if B
CKOOKax, 1 3a HUM UAET HY>XHaA NHCTPYKLMS.

PyHKUMA isNaN — CTaHAapTHasA pyHKums JavaScript, KoTopas Bo3BpaLlaerT true,
TONbKO ecnin eé aprymeHT — NaN (He uncno). dyHkuma Number Bo3spatiaet NaN,
ec/i1 3a4,aTb el CTPOKyY, KoTopas He npeacTasnseT cobol AonycTumoe uncnio. B
pesynsTare, yC/10BMe 3BYUYUT Tak: «BbINOMHUTL, eC/iv Tofibko theNumber He
ABNAETCHA HE-UYNCTIOM»,

YacTo Hy>KHO HanncaTb KoA, He TOMIbKO A/1F cnyYas, Koraa BblpaXeHne UCTUHHO,
HO 1 ANA c/yYas, Koraa OHo NOXHO. NyTb ¢ BapyaHTamMu — 3TO BTOpas CTpesioyka
avarpammel. KnroyeBoe C/10BO else NCIMOJIb3YETCA BMECTE C if And co3gaHna aByx
pasgenbHbIX ﬂyTGVI BbIMOJ/THEHUA.

var theNumber = Number (prompt("Bbibepn uncno", ""));
if (!isNaN(theNumber))

alert("TBoé uucno - KkBagpaTHbli KopeHb M3 " + theNumber * theNumber);
else

alert("Hy Tbl 4TO 4Ynucno-To He BBEN?");

Ecnn Bam HyXHO 6onbLue pPa3HbIX ﬂyT€I7I, MO>XHO MCIMOJIb30BaTb HECKOJILKO MNap
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if/else no uenouke.

var num = Number (prompt("Beibepn umucno", "0"));

if (num < 10)
alert("Manosato");

else if (num < 100)
alert("HopmanbHo");

else
alert("MHorosaTto");

Mporpamma npoBepsieT, 4eNCTBUTENBHO /I NnuM MeHbLle 10. Ecnn aa —
BblOMpaEeT 3Ty BETKY, U nokasbiBaeT «Manosaro». Ecnun HeT, BbibupaeTt apyryto —
Ha KoTopoii ewé oguH if. Ecnn cnepgytouiee ycroBue BbIMO/HAETCS, 3Ha4YUT HOMepP
oyaet mexay 10 1 100, n BbiBOANTCA «HOpMasibHO». ECN HET — 3HauuT,
BbINO/IHAETCA MNOCNefHAA BETKA.

MocnenoBartesibHOCTb BbINO/IHEHUA NMPMMEPHO TaKasn:

-

./

Llnknbl while n do

[MpeacTaBbTe NporpaMmmy, BbIBOAALLYH BCe YETHbIe yncna ot 0 go 12. MoxHo
3anucarb eé Tak:

console.log(0);
console.log(2);
console.log(4);
console.log(6);
console.log(8);
console.log(10);
console.log(12);

370 paboTaeT — HO CMbIC/T TPOrpaMMUPOBaHKS B TOM, YTOObI paboTaTb MEHbLLE,
YeM KOMMbHTEP, a He Hao6opoT. Ecnv 6 Ham noHaao6unuck Bee uncna ao 1000,
370 pelleHne 6b110 Gbl HenpruemnemMbiM. Ham Hy>XHa BO3MOXHOCTb MOBTOPEHUS.
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STOT BUA, KOHTPONS Ha/, NOPSAKOM BbINO/IHEHUS HA3bIBAETCS LIUK/TOM.

m—-

3aumknnBaHne aéT BO3MOXHOCTb BEPHYTLCS Ha3a/, K KaKO-TO MHCTPYKLMMK U
MOBTOPUTb BCE 3aHOBO C HOBbIM COCTOSIHMEM Nporpammbl. ECv CKOMGUHMPOBATb
3TO C MepeMeHHOI ANs noAcyéTa, MOXHO cAenatb CneayoLulee:

var number = 0;

while (number <= 12) {
console.log(number);
number = number + 2;

}
// -0

// - 2
// .onT.4.

NHCTpYKUMA, HAYMHAKOLWAACA C K/THOYEBOro cfioBa while — 3TO umkn. 3a while
C/efyeT BblpaXeHune B CKoOOKax, 1 3aTeM UHCTPYKLUMA (Tes10 LMKNa) — Tak Xe, Kak y
if. LIMKN BbINO/THAET NHCTPYKLUMIO, NOKA BblpaXKeHne BblAAET UCTUHHBIN pe3ynbrar.

B UMK/e HaM HY)XXHO BbIBOAUTb 3HAYEeHUe 1 NpubaBnsTb K HeMy. ECIM HaM HYXXHO
BbINOJTHATb B LK€ HECKO/IbKO MHCTPYKLMIA, Mbl 3aK/t04aeM ero B ourypHble
CKOOKU { }. PUrypHble CKOOKM A151 UHCTPYKLUMIA — KakK KPYT/ible CKOOKN Ans
BblpakeHuiA. OHY rpynnupyoT UX 1 NpeBpaLwatoT B eguHoe. MNocnenosareibHOCTb
NHCTPYKLUMIA, 3aK/THO4EHHAA B OUIYpPHbIE CKOOKM, Ha3bliBAeTCS G/1I0KOM.

MHOro nporpaMmM1CTOB 3akK/yatoT /1lo60e Teno umkna B ckobkn. OHM aenaroT 310
ANA eAnHO0bpasuns, 1 415 Toro, YTo6bl HEe HYXXHO BbIN10 A06aBNATL N youpaTb
CKOOKM, eCN NPUXOANTCA U3MEHATb KOJIMYECTBO MHCTPYKLMUIA B LUMKNIe. B kHUre 5
He Byay nucaTtb CKOOKM BOKPYT eAUHUYHBIX UHCTPYKUMIA B LUKNe, Tak Kak 6/t
KpaTKOCTb. Bbl MOXeTe fgenartb, Kak yrogHo.

MepemeHHasi number nokasbIBaeT, Kak NnepemMeHHasi MOXeT OTC/IeXMBaTb
nporpecc nporpammsl. MNpy KaXA0M NOBTOPEHMM LMKa number yBenimumBaeTcs
Ha 2. Mepepq KaxablM NOBTOPEHNEM OHO CpaBHMBAETCH € 12, YTO6bI NOHSATD,
caenana nu nporpamma BCg, YTo Tpe6oBasioCh.

CrpyKTrypa rporpamm 35



BripasuTenbHbIi Javascript

[na npumepa 6os1ee None3Hon paboTbl Mbl MOXEM Hanucatb NporpaMmmy
BbluncreHns 2 B 10 cteneHn. Mbl UCnonb3yem [Be nepemMeHHble: OgHy A1
C/IeXEeHUA 3a pe3ynbraToM, a BTOpYH — 419 NOACUHETA KONMYeCTBa YMHOXEHUIA.
Llnkn npoBepseT, gocturna v BTopas nepemeHHas 10, n 3atem 06HOBNAET 06e.

var result = 1;

var counter = 0;

while (counter < 10) {
result = result * 2;
counter = counter + 1;

3

console.log(result);
// - 1024

MOXXHO HaunHaTb counter ¢ 1 1 npoBepATb ero Ha <=10, HO NOo NpuYMHaMm,
KOTOpble CTaHyT ACHbI Aasiee, Bceraa fydile HaunHatb CHETUMKK ¢ O.

Linkn do noxox Ha uukn while. OTnnyaeTcs ToNbKO B OAHOM: LUMKN do Bcerga
BbIMO/THAET Te/10 XOTA 6bl OAMH pas, a NPoOBEePSAET YC/10BUE NOC/1e NepPBOro
BbIMO/IHEHUSA. [103TOMY 1 TECTMPYEMOE Bbipa)XXeHne 3anvcbiBatoT nocse tena
uukna:

do {

var name = prompt("who are you?");
} while (!name);
console.log(name);

3Ta nporpamma 3acTtaesieT BBecTv umsi. OHa crnpaluvBaeT ero CHoBa 1 CHOBa,

MoKa He MoJsly4nT YTo-TO KpoMe MycToli CTpoku. [lo6aBneHve "!" npespatlaeT
3HauyeHue B GyNIeBCKOE 1 3aTeM MPUMEHSIET SIOfMYecKoe oTpuLaHre, a Bce

CTPOKM, KpOMe MyCTOoii, NpeobpasytoTcs B GyneBckoe true.

Bbl, HaBEPHO, 3aMeTU/IM NPOGENbI Nepes HEKOTOPbIMU UHCTPYKUMSMA. B
JavaScript aT0 He 06s3aTeNbHO — NporpamMmmMa oTpaboTaeTt 1 6e3 HuX. Jaxe
nepeBoAbl CTPOK He 06s3aTenibHO Aenatb. MOXHO HanucaTb NporpamMmmy B O4HY
CTpOKy. Posib npo6enos B 6110kax — OTAENATb UX OT OCTas/IbHOM NporpaMmsl. B
C/TIOXXHOM Kopge, rae B 6/10kax BcTpevarTcs gpyrne 6510Kk1, MOXET OblTb CIOXKHO
pas3rnAfeTb, rae KOHYaeTCa OA4MH U HaYMHAETCA ApYroi. MNpaBubHO OTAENASA UX
npo6enamu Bbl NPUBOAMTE B COOTBETCTBME BHELLHWI BUA KOAa 1 ero 6510ku.
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N6/ OTAENATb KaXKAbIN 610K ABYMS Npo6enamMu, HO BKYCbl pa3/imyaroTcs —
HEKOTopble NCNOMb3YIOT YETbIpe, HEKOTOpPble — Tabynauuio. Yem 6onblue
npo6enoB UCnosib30BaTb, TEM 3aMeTHee OTCTYM, HO TeM ObICTPEE B/IOXEHHbIE
610KM yberaroT 3a npa.blii Kpan akpaHa.

Linknol for

MHOro U1K/1I0B CTPOATCA MO Takomy LWabnoHy, kak B npumepe. Cospaércs
nepemMeHHasa-CY4ETUMK, NOTOM MAET unkn while, roe npoBepoyHoe BbipaxeHue
06bIYHO NPOBEPSET, HE AOCTUIN /TN Mbl KAKOW-HNOYAb rpaHnLbl. B KOHUe Tena
LMKNa CY4ETUYMK OOHOBNAETCS.

MOCKOMbKY 3TO TaKoi YacTblil ciy4vaid, B JavaScript eCTb BapyMaHT Nokopoye, LMK

for .

for (var number = 0; number <= 12; number = number + 2)
console.log(number);

// - 0

// - 2

// . M T.40.

JTa nporpamma 3KBUBasIeHTHa npeablayLeid. ToNbKo Tenepb BCe MHCTPYKLMN,
OTHOCSILLMECS K OTC/IEXMBAHUIO COCTOSIHUS LMKNA, CTPYNNMPOBaHbI.

Ckobku nocne for cogepxart ABe TOUKU C 3anATON, pasfensisi MHCTPYKLUMIO Ha Tpn
yactu. MNMepBas NHNUMANIU3NPYET UMK/, 00bIYHO 3af4aBast HayalbHOE 3HaYeHne
nepemMeHHon. BTopasi — BblpaXeHne NpoBepPKM HEOBXO0AMMOCTN NPOAO/IHKEHWS
uukna. TpeTtbs — 0GHOBNSIET COCTOSIHNE MOC/IE KaXA0ro npoxoaa. B 60nbLUMHCTBE
C/lyyaeB Takas 3anvcb 6osiee KopoTkasa 1 NoHATHas, yem while.

Bbluncnaem 27210 npu nomouwm for:

var result = 1;

for (var counter = 0; counter < 10; counter = counter + 1)
result = result * 2;

console.log(result);

// - 1024

XOTs A1 He ncan UrypHbIX CKOBOK, S OTAENA TeNo Umkia npo6enamu.
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Bbixoa U3 yukna

[loxaaTbes, noka yc/ioBre UUKa He CTaHEeT /I0XKHbIM — HEe eIMHCTBEHHbI CNnoco6
3aKOHYMTb UMKN. CneunanbHas UHCTPYKUUS break MNPUBOAWT K HEMEA/IEHHOMY
BbIXOly M3 LMKNA.

B cneaytoulem npumepe mMbl NOKMAaeM LMK/, KOrga Haxoanm vyncno, 6onbsuiee 20
n gensuieeca Ha 7 6e3 ocTartka.

for (var current = 20; ; current++) {
if (current % 7 == 0)
break;

3

console.log(current);
// - 21

KoHcTpyKkums for He uMeeT NpoBEPOYHON YacTN — MO3TOMY LMK/ HE OCTAaHOBUTCS,
noka He cpaboTaeT MHCTPYKUMSA break.

ECnu Bbl HE yKaXXeTe 3Ty MHCTPYKLUIO, UK CIyYaiiHO HanulieTe ycnosue,
KOTOpOe Bceraa BbINO/IHAETCS, NporpaMma 3aBUCHET B 6ECKOHEYHOM LuKe v
HUKOrga He 3aKOHYMT paboTy — 06bIYHO 3TO MJI0XO0.

Ecnu Bbl caenaeTe 6eCKOHeUHbIN LMK, 06bIYHO Yepes HeCKOMbKO CEeKyHA cpeaa
MCNOJSTHEHUSI NPEASIOXKMT BaM NpepBaTh ero. ECnun HeT, BaM NpuaETCs 3aKpbITb
3aKnagky, Wnu faxe Becb 6paysep.

KnioyeBoe CfI0BO continue TakXe BAMAET Ha UCNOMHeHKWe umnkna. Korga ato
CNOBO BCTpPeYaeTCA B LKne, OH HemMegsneHHo nepexognT Ha ceayroLlyro
nTepayunto.

KopoTkoe 0GHOB/1IeHMe NepeMeHHbIX

Oco6€eHHO 4acTo B LMKIaxX nporpaMme Hy>XHO 0GHOBUTb NepPeMEHHYHO,
OCHOBbIBAsICb Ha €€ npe/blayLemM COCTOSIHUN.

counter = counter + 1,
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B JavaScript ecTb ANna 3T0ro KopoTkasa 3anuchb:

counter += 1;

Mofo6HbIe 3anucK paboTaloT A1 MHOTUX APYTrMX OnepaTopos, K npumepy result
*= 2 ANA yaBOeHus, unun counter -= 1 ona o6patHOro oTcyéTa.

3T0 NO3BOMSIET HAM COKPaTUTb NPOrpamMMy BbIBOAA YETHbIX YMCEN:

for (var number = 0; number <= 12; number += 2)
console.log(number);

[na counter += 1 n counter -= 1 ecTb ewg 60n1ee KOpoTKMe 3anmcu. counter++
and counter--.

PaGoTaem c nepeMeHHbIMU NPU NOMOLLU
switch

YacTo Kof, BbIrNsSanT Tak:

if (variable == "valuel") actioni();
else if (variable == "value2") action2();
else if (variable == "value3") action3();

else defaultAction();

CylLlecTByeT KOHCTPYKLMSA MO Ha3BaHWEM switch , KOTOpas ynpoLLaeT noAoGHYo

3anncbk. K coxaneHuto, cnHtakcuc JavasScript B 3ToM c/lyyae A0BOJIbHO CTPaHHb
— YyacTo yenouka if/else Boirngagut nydwe. MNMpumep:

switch (prompt("Kak norogka?")) {

case "poxab":
console.log("He 3abyab 30HT.");
break;

case '"cHer":
console.log("BnuH, mbl B Poccum!'");
break;

case '"conHe4yHo":
console.log("OgeHbcsa nonerve.");

case "ob6nayHo":
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17

39



BripasuTenbHbli Javascript

console.log("Wgn rynam.");
break;
default:
console.log("HenoHAaTHasa noroga!");
break;

B 6510k switch MOXXHO NOMeCTUTb Nt060e KONMYECTBO METOK case . [porpamma
nepenpbIrMBaeT Ha METKY, COOTBETCTBYHLLYH 3HAYEHUIO NepPeMEHHON B switch,
NN Ha METKY default , €CNK NOAXOAALMX METOK HE HallaeHo. ocne aToro
NHCTPYKLUMM UCNOMHSAOTCS A0 NEPBO MHCTPYKUUN break — OadKe €C/IN Mbl YXKe
npoLwnn Apyryto MeTky. VIHoraa aTo MOXHO MCMNOMb30BaTh ANA UCMO/THEHUSA
OHOrO M TOrO Xe Kofa B pasHbIX c/yvasix (B 060MX Criydasix «COMTHEYHO» U
«06n1a4yHO» nporpaMmma nopekomeHAyeT NonTn norynsTb). OAgHaKo, OYEeHb NErKo
3a6bITb 3anuch break, 4To NPUBEOET K BbINONIHEHMIO HEXeNnaTeIbHOro yyactka
Kopa.

Pernctp nmeH

IMeHa nepeMeHHbIX He MOTryT coAepXaTb npo6esibl, 0AHaKO YacTo YA06HO
1CNO/b30BaTh HECKO/bKO C/I0B A1 MOHSITHOTO ONMcaHusi nepeMeHHoi. Bbl
MOXETe BblOMpaTh U3 HECKO/IbKNX BApUAHTOB:

fuzzylittleturtle
fuzzy_little_turtle
FuzzyLittleTurtle
fuzzylLittleTurtle

MepBblii 4OBO/ILHO CIOXHO YMTaTb. MHE HpaBSITCS NMOAYEPKUBAHUS, XOTSI UX HE
OYeHb y06HO neyatatb. CTaHAapTHble yHKLUMM JavaScript 1 60/1bLUIMHCTBO
NPOrpaMMMCTOB MCMOMb3YOT NOC/IeAHWIA BAPUAHT — KaXA0e CMIOBO C 6O/IbLUONA
6YKBbI, KPOME NEPBOro.

B HEKOTOpbIX Crlyyasix, Hanpumep B crydyae dyHKumMm Number, nepByto GyKBy
TOXE NULYT GO/bLLION — KOraa HYXXHO BblAeNnTb (OYHKLMIO Kak KOHCTPYKTOp. O
KOHCTPYKTOpax Mbl MOroBopuM B rfiaBe 6. Celiyac NpocTo He o6pallalite Ha 3To
BHUMaHWsI.
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KommeHTapum

YacTo Kof, He COAEPXUT BCHO MHApOPMaLMIO, KOTOPYHO XOTeNoCh 6bl Nepeaathb
ynTaTeNAM-0AAM, NN OHOCUT €€ B HEMOHATHOM Bue. VIHOraa Bbl YyBCTBYETE
MO3TMYECKOE BAOXHOBEHUE, U/IM MPOCTO XOTUTE NOAENMUTLCS MbIC/ISIMU B CBOE
nporpamme. [11s 3Toro cyXaT KOMMEHTapuun.

KomMMeHTapuii — 3TO TEKCT, KOTOPbI 3anvcaH B nporpaMmme, HO UrHOpPUpyeTcA
KOMMbOTepoM. B JavaScript koMMeHTapun MOXHO nucartb AByms cnocobamun. Ans
OZIHOCTPOYHOIo KOMMEHTapPUA MOXHO MCMNOJ/Ib30BaTh ABa crella:

var accountBalance = calculateBalance(account);
// WN3paneka ponro

accountBalance.adjust();

// TeuyéT peka Bonra

var report = new Report();

// TeuyéT peka Bonra

addToReport(accountBalance, report);

// KoHua n Kpas HeT

KommeHTapuii npofomkaeTcst TONbKO A0 KOHLA CTPOKWU. Koa Mexay cumsonamu /
u / 6yaeT UrHOPUPOBATLCS BMECTE C BO3MOXHbLIMU NepeBojamm CTPOKA. STO
NoAXoAWT AJ1s1 BK/OUEHMS LiesbIX MHGOPMALMOHHbIX G/10KOB B MpPOrpaMmy:

/*

OTOT roOpo4 - cawmblii NyylWwunia
Fopos Ha 3emne.

OH Kak 6yaTo HapucoBaH
Menom Ha CTeHe.

*/

var myCity = ‘YensibuHck';

Ntor

Tenepb Bbl 3HAETE, UTO NPOrpaMMa COCTOUT U3 UHCTPYKLIMIA, KOTOpbIe caMu MoryT
cofilepXXaTb MHCTPYKLUMW. B MHCTPYKUMSIX COAEPXKATCS BbIPaXKEHUS, KOTOPbIE MOTYT
COCTOSITb U3 BbIPaXEHWIA.

3anucbiBasi UHCTPYKLUK Noapsa, Mbl Noslydaem nporpaMmmy, Kotopast
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BbIMO/IHAETCA CBEPXY BHU3. Bbl MOXETE U3MEHATb 3TOT NOTOK BbIMO/THEHNSA,
ncnonb3ys ycnosHsle (if, else, n switch) oneparopsbl 1 onepatops! uukna (while,
do, u for).

MepeMeHHbIe MOXHO 1CNOMNb30BaTh 419 XpaHEeHUS KYCOUYKOB AaHHbIX Noj
onpeaenéHHbIM Ha3BaHMeM U A/15 OTC/IEeXMBAHUA COCTOSIHUA NPOrpamMMbl.
OkKpyXeHne — Habop onpeaenéHHbIX nepeMeHHbIX. CUCTEMbI, UCMOTHAKOLME
JavaScript, Bcerga f06aBns0T HECKO/IbKO CTaHA4APTHbIX NepeMeHHbIX B Balle
OKpYy>XeHue.

®PYHKUUN — 0COObIe NepemMeHHbIe, BKIYaroLme 4yacty nporpamMmmel. VIX MOXHO
BbI3BaTb KOMaHAow functionName(argumentl, argument2). Takol BbI30B — 3TO
Bblpa)XXeH1e, 1 MOXET BblaBaTb 3Ha4YEeHue.

YnpaxHeHuUs

Kaxkgoe ynpakHeHne HaunMHaeTcs ¢ onucaHus 3agayn. Mpoyutute n noctapamntechb
BbINOMIHUTL. B CNOXHbLIX cCUTyaunsax obpalanTtechb K nogckaskam. FoToBble
peLLeHns 3aflad MOXHO HaliTK Ha calite KHUrn eloquentjavascript.net/code/.
UT06bI 06yveHne 6bIN10 3DEKTUBHBLIM, HE 3arnsiabliBainTe B OTBEThI, NOKa He
pelunTe 3agady camu, Uam XoTsi Obl He NonbITaeTecb €€ pelnTb 4OCTATOUHO
[0Mr0 ANs T0ro, 4Tobbl y Bac cnerka 3abonena ronioBa. Tam e MOXHO nucatb
KoA NpsiMo B 6pay3epe 1 BbINONHATL €ro.

TpeyronbHUK B LuKNe

HanuwwuTe uukn, KoTopblii 3a 7 BbI30BOB console.log BbIBOAWT TaKOW TPEYTONbHUK:

#

##

#it#
#HHH#
HHtH#HH
HHHHHH
HHHHHHH

ByfeT nonesHo 3HaTtb, YTO AJ/IMHY CTPOKM MOXHO Y3HaTb, MpUnucaBs K NepeMeHHO
Jength.

CrtpyKrypa rporpamm 42


http://eloquentjavascript.net/code/

BripasuTenbHbli Javascript

var abc = "abc";
console.log(abc.length);
// - 3

FizzBuzz

Hanvwwute nporpammy, KOTopas BbIBOAMT Yepes console.log Bce undpbl oT 1 g0
100, ¢ gBymA ucknyeHnamn. na ymucen, Haueno Aendawmxcs Ha 3, oHa Ao/HKHa
BbIBOAUTL ‘Fizz’, a ons uncen, gensauwmxcsa Ha 5 (Ho He Ha 3) — ‘Buzz’.

Korga cymeete — ncnpaBbTe e€ Tak, UToObl OHa BbiBoauna «FizzBuzz» gnsa scex
yucesn, KoTopble AendaTtcs N Ha 3 U Ha 5.

(Ha camom gene, aToT BONpPOC NOAXOAMT ANns cobecenoBaHuid, M rOBOPSIT, OH
NO3BOJISIET OTCEMBaTb A0BO/IbHO 60MbLLIOE YMC/I0 KaHAnAaToB. Mo3aToMy, Koraa Bbl
pewmnTe aTy 3agadvy, MoXeTe cebs NoxBasimTh)

LLlaxmaTHas gocka

HanuwmnTe nporpammy, co3garoLLyto CTPOKY, coAepXallyo peleéTky 8x8, B
KOTOPOI IMHUM pa3fensitoTcs CMMBOaMU HOBOW CTPOKN. Ha Kaxkaoin nosvumnn
nneéo npoben, nnbo #. B pesynbrare Ao/MKHA NOMYUYMTLCS LWaxmMaTHas 4ocKa.

# ##H#
#H#H#H
###H#
#H#H#H#
# ##H#
#H##H#
# ###
###H#

Korga cnpaBuTech, caenaiite pasmep A0CK/ NepeMeHHbIM, YTo6bl MOXHO 6bl/10
co3aasarTh A0CKM /1H60ro pasmepa.
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PYHKLUNN

JTroou cyumarom, 4mo KOMIMbOMEPHbIE HayKu — 3mo UCKYcCmBO 0/151 2eHUeEB. B
peasibHocmu B8Ccé Ha060pOM — POCMO MHOXeCcmBO /1tdeli 0enarm seuju,
Komopble cmosim opy2 Ha opyae, 6yomo cocmas/isisi CmeHy U3 Ma/ieHbKUX
KamyUWwKos.

doHanba KHyT

Bbl y>xe BUAenu BbI30Bbl PYHKLUUIA, TaknX Kak alert . PYHKUUN — 3TO X/1€6 C
Mac/iom nporpamMmmMmmpoBaHnsa Ha JavaScript. aesa obopayunBaHns Kycka
nporpamMmmbl U Bbl30Ba €€ Kak NepeMeHHON o4eHb BOCTpeboBaHa. ITO UHCTPYMEHT
AN CTPYKTYPUPOBaHUA 60/bLLMX NPOrpamMM, YMEHbLLIEHWSI MOBTOPEHWIN,
Ha3HavyeHnsa UMEH nognporpaMmmam, n n3o/MpoBaHne nognporpavMmm gpyr ot

apyra.

Camoe o4eBMAHOE CMONb30BaHNE (PYHKLUMI — CO34aHne HOBOro C/1I0Baps.
MpuaymbiBaTb C/10Ba A1 06bIYHOM YeNI0BEYECKOM NPO3bl — AYPHON TOH. B A3blke
MporpaMMmnpoBaHuns 3T0 HEOBXOANMO.

CpefHwuin B3pOC/blil PyCCKOroBOPSLLMIA YenoBeK 3HaeT npumepHo 10000 cnos..
Peakuin A3blk nporpaMmmupoBaHns cogepXxmTt 10000 BCTPOEHHbIX KoMaHa,. U
C/10Bapb A3blka NporpaMmupoBaHns onpeaesiéH 4éTtye, No3ToMy OH MeHee rmbok,
4yeM yenioBeyeckunin. MoaToMy Ham 06bIYHO MPUXOAMTCA [,06aB/ATL B HEFO CBOU
C/0Ba, YTOObI N36eXaTb U3NULIHNX NOBTOPEHWIA.

OnpepneneHue opyHKUUMU

OnpeaeneHve yHKLMM — 06blYHOE onpeaeneHne NepemMeHHoi, rae 3HaveHue,
KOTOpOE NoslyYaeT nepeMeHHasi, iBnisieTcs pyHKuuein. Hanprumep, cneayoLnii
KO, onpefensieT nepeMeHHyto square, KoTopast CCblIaeTcsl Ha (PYHKLIMIO,
NOACUMTLIBAKOLLYHO KBaApaT 3a1aHHOro Yncna:

var square = function(x) {
return x * x;

}i
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console.log(square(12));
// - 144

PYHKUUA CO3[0aETCA BblpaKeHUEeM, HauMHaKLWMMCA C K/Tlo4EeBOro c/10Ba

function . Y QyHKUMI eCcTb HAGOp NapamMeTpoB (B AaHHOM C/yyae, TO/bKO X), U
Teso, cofepaliee MHCTPYKLUNN, KOTOPble HEOOXOANMO BbINOSTHUTL MPY BbI30BE
doyHKUMN. Teno oyHKUMKN BCerga 3akndatoT B urypHbie CKOOKK, Aaxke ecrii OHO
COCTOUT N3 OAHOWN NHCTPYKLMMN.

Y oyHKUMN MOXET ObITb HECKOJ/IBKO NapameTpoB, Uiy Boo6LLEe nX He ObiTb. B
cnepyrowem npumepe makeNoise He MeeT crycka napamMeTpoB, a 'y power nx
Lenbix gBa:

var makeNoise = function() {
console.log("Xpscb!");

+i

makeNoise();
// - Xpscb!

var power = function(base, exponent) {
var result = 1;
for (var count = 0; count < exponent; count++)
result *= base;
return result;

}i

console.log(power(2, 10));
// - 1024

HekoTopble chyHKUMM BO3BpaLLalOT 3Ha4YeHMe, Kak power 1 square, apyrvme He
BO3BpalLLatoT, kak makeNoise, KoTopasi NPON3BOANT TO/IbLKO NOGOYHbIN 3hdeKT.
NHCTPYKUMA return onpegensieT 3HayeHve, Bo3Bpallaemoe yHkumnein. Korga
06paboTKa NporpaMmbl AOXOAMT A0 3TON UHCTPYKLMUK, OHA Cpasy e BbIXOAUT 13
(pyHKLMM, N BO3BpALLaET 3TO 3Ha4YeHNe B TO MECTO KoAa, OTKyAa Oblna Bbi3BaHa
pyHKUMSA. return 6e3 BblpaeHUs BO3BpaLlaeT 3Ha4YeHne undefined .

MapameTpbl 1 06/1aCTb BUANMOCTU

MapameTpsbl beHKLI,I/II/I — TakKune Xe rnepemMmeHHble, HoO X HadyaJlbHble 3Ha4YEeHUA
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3a/jat0TCs NMPU BbI30BE (PYHKLMK, a HE B €€ Kofae.

BaxkHOoe CBONCTBO (PYHKLNIA B TOM, YTO NepeMeHHble, CO34aHHbIe BHYTPU
yHKUMK (BK/IKOHAA NapameTpbl), IOKasIbHbl BHYTPU 3TON OYHKUUK. DTO O3HAYaET,
4TO B NpUMepe C power nepemeHHas result 6yaeT co3gaBaTbCa Kaxkablil pas npu
BbI30BE (DYHKLNKN, U 3TN OTAESNbHbIE €€ NHKapHaLUKN HUKaK ApYyr C 4PYrOoM He
CBSA3aHbI.

JT1a NIOKaNIbHOCTb NEPEMEHHbIX MPUMEHSETCS TO/IbKO K napameTpam 1
CO3aHHbIM BHYTPU (DYHKLMI NepeMeHHbIM. INepemMeHHble, 3ajaHHble CHapyXu
KakoW 6bl TO HM ObI/1I0 (PYHKLMK, Ha3bIBAKOTCA 106a/IbHBLIMU, MOCKO/bKY OHU
BMAHbI HA MNPOTSHXKEHUN BCE nporpamMmsl. MonyunTb 4OCTYN K TakKMM NepeMeHHbIM
MOXHO 1 BHYTPU (PYHKLMW, €C/IN TONbKO Bbl HE OOBABUAN JTOKAJTbHYIO
nepeMeHHYH C TeM XXe UMEHEM.

Cnepyowmii kog nnnctTpupyet ato. OH onpeaensieT U Bbi3blBAET ABE (YHKL MK,
KOTOpble NpucBanBatoT 3Ha4YeHne nepeMeHHoi x. NepBasi 06bABMISET e€ Kak
NOKa/IbHYH0, TEM CaMbIM MEHSSI TO/TIbKO NTOKa/TbHYHO NepeMeHHyto. BTopas He
06bSABNAET, NO3TOMY paboTa ¢ X BHYTPY (PYHKLMN OTHOCUTCA K r106as1bHOM
NnepemMeHHon X, 3alaHHOl B Havane npumepa.

var x = "outside";

var f1 = function() {
var x = "inside f1";

I

f1();

console.log(x);

// - outside

var f2 = function() {
x = "inside f2";

iy

f2();

console.log(x);

// - inside f2

Takoe noBefeHNe NnoMoraeT NpeaoTBPaTUTb C/lydaiiHoe B3auMOAECTBME MexXay
cbyHKUMsIMU. Ecnin Gbl BCe NepeMeHHbIe 1CMOo/b30BasIUCh B /II060M MecTe
nporpamMMbl, 6bI/10 6bl OUEHb TPYAHO Y6eANTLCS, YTO OfHA NEPEeMEHHas He
MCNO/b3YETCS MO Pa3HbIM Ha3HAYeHUsIM. A ec/v 6bl Bbl MICNOMb30BaNN
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rnepeMeHHy NMOBTOPHO, Bbl Obl CTOMIKHY/INCb CO CTPaHHbIMK adpdpekTamu, Koraa
CTOPOHHWUI KoA, NOPTUT 3HAYEHNS Ballein nepemMeHHon. OTHOCACH K JTIOKa/IbHbIM
ANA PYHKUNIA NePEMEHHbIM Tak, YTO OHW CYLLLECTBYIOT TO/IbKO BHYTPU RYHKUMMN,
A3bIK AesiaeT BO3MOXHbIM paboTy ¢ oyHKUMAMM 6yATO C OTAETbHbIMN
Mas1IEHbKMMU BCEJIEHHbIMM, YTO NO3BOJIAET HE BO/IHOBATLCA NPO BECh KOZ,
Le/IMKOM.

Bnio)XeHHble 06/1acTV BUAUMOCTMH

JavaScript pasnuyaet He TONbKO rnodasibHble N NTOKasbHble NepPeMEHHbIE.
®DYHKLMM MOXHO 3afaBaTb BHYTPU (OYHKUMIA, YTO MPUBOAMUT K HECKObKM
YPOBHSIM NTIOKaJSTbHOCTM.

K npumepy, cnegytowan 40BO/IbHO 6eccMbiCieHHast (OYHKLUUA COAEPXNUT BHYTPU
eLlé ase:

var landscape = function() {
var result = "";
var flat = function(size) {
for (var count = 0; count < size; count++)
result += "_";
Iy
var mountain = function(size) {
result += "/";
for (var count = @; count < size; count++)
result += "'";
result += "\\";

}i

flat(3);
mountain(4);
flat(6);
mountain(1);
flat(1);
return result;

iy

console.log(landscape());
//_}_/llll\ /l\_

®yHkumu flat 1 mountain BUAST nepemeHHyto result, NOTOMY UTO OHU HAXOASITCS
BHYTPU (PYHKLIMK, B KOTOPOI OHa onpeaeneHa. Ho OHV He MOryT BUAETb
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nepemMeHHble count Apyr Apyra, NOTOMY YTO NepemMeHHble 04HOW (yHKUUN
HaxogATca BHe 06/1acTn BUAUMOCTU OPYTroi. A OKpYXXeHe CHapyXu OyHKLNN
landscape He BUAUT HN OOHOWN U3 NEPEMEHHbIX, ONpPeaeNEHHbIX BHYTPU 3TOM

doyHKLUMW.

Kopoue roBopsi, B KaxkAol /10KanbHOM 06/1acTy BUAMMOCTU MOXHO YBUAETH BCE
o6r1acTu, KoTopble eé coaepxar. Habop nepeMeHHbIX, AOCTYMHbIX BHYTPH
cbyHKUMN, onpeaensieTcs MecToM, rae ata yHKLUMsS onMcaHa B nporpamme. Bee
nepemeHHble 13 G/I0KOB, OKpYXXatoLWwmx onpeaeneHne yHKUMW, BUAHbI — BK/OYas
N Te, YTO onpeaeneHbl Ha BEPXHEM YPOBHE B OCHOBHOI nporpamme. STOT NOAXO0A,
K 06/1aCTAM BUAMMOCTM Ha3bIBAETCS NNEKCUYECKUM.

Jloan, nsydaslune gpyrve s3blky NporpaMmmMmpoBaHns, MoryT nogymatb, YTO
N060IN 610K, 3aKNHOYEHHDbIN B (hUrypHble CKOOKN, CO30aET CBOE /I0Ka/lbHOe
OKpyXeHune. Ho B JavaScript 06/1acTb BUAMMOCTI CO34at0T TONIbKO PYHKLMN. Bbl
MOXeTe UCNOoJIb30BaTb OTAE/bHO CToALME BNOKN:

var something = 1;

{

var something = 2;
// [Jenaem 4TO-/n60 C nepemeHHoi something...

}

// Bblwnn n3 610Ka. . .

Ho something BHYTpn 6/10Ka — 3TO Ta e NepeMeHHas, YTo U CHapy>Xu. XoTs
Takve 6110K1 1 paspeLleHbl, UMEEeT CMbIC/T UCNO/b30BaTb UX TOMbKO A1 KOMaH/b!
if n yMknoB.

Ecnn 3To KaXkeTcsl BaM CTPaHHbIM — TaK KaXEeTCs He To/Ibko BaM. B Bepcuu
JavaScript 1.7 nosiBunocb KntoueBoe c/oBo let, KoTopoe paboTaeT Kak var, Ho
CO30aET NepeMeHHble, NToKa/lbHble A7 M1060ro AaHHOro 6/10Ka, a He TOMbKO ANs

doyHKUMN.

DYHKLUUWN KaK 3HaYEeHUA

IMeHa (pyHKLMIA 0O6bIYHO MCMOMB3YIOT KakK UMS AN Kycodka nporpaMmmbl. Takas
nepemMeHHas ogHaxXAbl 3a4aETCA U He MeHseTCcA. Tak YTo J1Ierko nepenyrtarb
doyHKUMIO N eé nms.
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Ho 310 — ABe pasHble Belln. BbI30B (PYHKLMM MOXHO MCNO/b30BaTh, Kak MPOCTYHO
nepeMeHHy0 — HanpumMep, UCrnosb30oBaTb NX B 1H0ObIX BbIpaXXeHUAX. BO3MOXHO
XPaHUTb BbI30B (PYHKLMM B HOBOI NEPEMEHHON, NepefaBaTb €€ Kak napameTp
Apyron oyHKUMK, 1 Tak ganee. Takke nepeMeHHas, XpaHsLiasa Bbi30B OYHKLNN,
OCTaéTcs 06bIYHOW NEPEMEHHON N €€ 3HAUYEHNE MOXXHO NOMEHSATb:

var launchMissiles = function(value) {
missileSystem.launch("nau!");

Iy

if (safeMode)
launchMissiles = function(value) {/* ot6on */%};

B rnaBe 5 Mbl 06CyanM vyaecHble Belm, KOTopble BO3MOXHO caenatb, nepefaBas
BbI30BbI (PYHKLMI ApYrUM GOYHKUUAM.

O6GbaABneHne pyHKUNN

EcTb 60nee KopoTkasa Bepcus BblpaxeHus “var square = function...”. Knioyesoe
cnoBo function MOXHO 1CNONb30BaThb B HaYasle NHCTPYKLMK:

function square(x) {
return x * x;

370 06bABNEHNE PYHKUMU. VIHCTPYKLMSA onpeaensieT nepeMeHHyo square 1
npucBamBaeT el 3afaHHyo oyHKLMI0. [oka BCE oK. ECTb TONbKO OfMH
NOABOAHbIN KAMEHb B TAKOM ONpeaeneHnm.

console.log("The future says:", future());

function future() {
return "We STILL have no flying cars.";

Takoli Kog, paboTaeT, XoTsi (PyHKLUUSI 06BABNSETCS HUXKE TOro KoAa, KOTOpbI eé
MCNosb3yeT. ITO NPOUCXOANT OTTOrO, YTO 06BSB/IEHMS (PYHKLMIA HE ABNSOTCA
4aCTbo 06bIYHOTO UCMOSTHEHMS NPOrPamMM CBEPXY BHU3. OHU «NepemMeLLalnTCs»
HaBepx UX 061acT BUAMMOCTM 1 MOTYT ObITb BbI3BaHbl B /II0G0M KO/ B 3TOWA
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o6nacTtu. VIHorga 310 y06HO, MOTOMY UYTO Bbl MOXETE NUCATb KO, B TAKOM
nopsiake, KOTOPbIA BbIrNSAMT Hanbonee 0CMbIC/IEHHO, HE 6ECMNOoKOSsICb Mo NoBoAY
Heob6xoANMOCTLN onpeaensiTb Bce OyHKLMM BblLLe TOro MecTa, rae OHK
NCMOSb3YHOTCS.

A 4TO ByaeT, ecnv Mbl NOMECTUM 00bABEHNE DYHKLMN BHYTPb YC/TOBHOIO 6/10Ka
nnu umkna? He Hapo Tak genartb. IcTopuyeckn pasHbie naartopmbl 4na 3anycka
JavaScript o6pabartbiBasin Takme criydaun rno pasHoMy, a TEKYLNA CTaHAaPT A3blka
3anpewaet Tak genartb. Ecnv Bbl XoTUTE, YTOGbLI BalLy nporpaMmmbl padotanm
nocriefoBartesibHO, UCMOJb3yiTe 06bABMEHNA DYHKUMIA TONIbKO BHYTPU APYrnX
(pyHKLMI NI OCHOBHOW Nporpammbl.

function example() {
function a() {} // Hopmynb
if (something) {
function b() {} // Ah-an-an!

b
b

CTeK BbI30BOB

MonesHbiM 6yAeT NPUCMOTPETHLCS K TOMY, Kak NMopsiioK BbINO/THEHUSI paboTaeT ¢
doyHKUMsIMU. BOT npocTasi nporpamma ¢ HECKO/TbKMUW Bbi30BaMU (pyHKLMIA:

function greet(who) {
console.log("NpuBet, " + who);

}

greet("Cemén");
console.log("Nokega");

O6pabaTbiBaeTCs OHa NPMMEPHO Tak: BbI30B greet 3acTaBNsieT NPoxo, NpbIrHyTh
Ha Hadano oyHKUMK. OH Bbi3blBAeT BCTPOEHHYHO chyHKUMIO console.log, koTopast
nepexBaTbIBaeT KOHTPO/b, eN1aeT CBOE AE/10 1 BO3BPALLLAaeT KOHTPO/Ib. [MOTOM OH
[NOXOAUT A0 KOHLA greet, 1 BO3BPaLLAETCsl K MECTY, OTKyAa ero BbI3Basu.
Cnepaytolas cTpoyka onaTb BbI3biBaeT console.log.

CxematnyHo 3TO MOXHO NnokKasaTtb Tak:

top
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greet
console.log
greet
top
console.log
top

MockonbKy OYHKUNA A0/MHKHA BEPHYTLCSA HA TO MECTO, OTKyaa €€ Bbli3BasH,
KOMMbIOTEP AO/HKEH 3aNOMHUTb KOHTEKCT, U3 KOTOPOro Oblna Bbi3BaHa PyHKUMS. B
OQHOM c/lyyae, console.log go/mkHa BepHYTbCA 06paTHo B greet. B apyrom, oHa
BO3BpaLLLaeTCs B KOHeL, NporpamMms.

MecTo, rae KOMMboTep 3anoMmMHaeT KOHTEKCT, Ha3blBaeTcs cTekoM. Kaxablii pas
Npv Bbl30Be (DYHKLMW, TEKYLLIMIA KOHTEKCT NOMeLLaeTcsl HaBepx cTeka. Korga
oyHKUMA BO3BpaLLaeTcs, oHa 3abupaeT BEPXHUIN KOHTEKCT U3 CTeKa U UCMOosb3yeT
ero An4a npoaos/HKeHna padoThbl.

XpaHeHune cTteka TpebyeT mecTa B naMsiTu. Korga CTek C/IMWKOM CU/IbHO
paspacTaeTcs, KOMNbITEP NpeKpallaeT BbINO/IHEHME M BblAAET YTO-TO Bpoae
“stack overflow” nnm “ too much recursion”. Cnegytouimii Kog 3T0 AEMOHCTPUPYET
— OH 3a4a€T KOMMbIOTEPY OYEHb C/IOXKHbIA BONPOC, KOTOPbIA NPUBOAMUT K
GECKOHEeUYHbIM MpPbhKKaM Mexay AByMs (PyHKUuAMK. TouyHee, 3TO Obi/n Obl
6eCcKOHeYHble NPbDKKN, ecriv 6bl y KOMNboTEpa Obl/1 6ECKOHEYHbIN CTEK. B
peasibHOCTN CTeK NepenosIHAeTCS.

function chicken() {
return egg();

}
function egg() {

return chicken();

}

console.log(chicken() + " came first.");
// - ??

Heob6s3aTeNnbHble apryMeHTbl

CneayoLLmnii Ko, BNoSHE pa3peLLEH 1 BbINOSHSAETCS 6e3 Npobnem:

alert("3gpacbTe", "Lob6pbii Beyep", "Bcem npueT!");
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OdwmumanbHO PYHKUMA NPUHUMAET OAUH aprymeHT. OfgHako, npu TakoM Bbi30Be
OHa He astyeTca. OHa UTHOPUPYET OCTaslbHble apryMeHTbl U NokasbiBaeT
«3apackTe».

JavaScript o4eHb NnosineH nNo NoBoAy KosiM4yecTsa aprymeHToB, nepegaBaemMblxX
doyHKkuuK. Ecnu Bbl NepegagnTe CANLLKOM MHOTO, NLLHKE ByayT
NpPouUrHopupoBaHbl. CANLLKOM Masio — OTCYTCTBYHOLNM ByaAeT Ha3HauYeHOo
3HauyeHune undefined.

MwuHyC 3TOro noAxoAa B TOM, YUTO BO3MOXHO,- U jaXe BEPOSITHO,- Nepeaatb
tbyHKLMM HENpaBUIbHOE KOIMYECTBO apryMeHTOB, 1 BaM HUKTO Ha 3TO He
noxanyetcsi.

[C B TOM, UYTO Bbl MOXETE co3faBatb (DYHKLMMW, NPUHMMatoLLe
Heobsa3artefbHble aprymeHTbl. K npumepy, B cneyroLleit Bepcumn pyHKLmMmM power
€& MOXHO BbI3blBaTb KaK C BYMS, Tak U C O4HUM apryMeHTOM,- B NOC/NeHEM
C/ly4yae 3KCMoHeHTa 6yfeT paBHa ABYM, N PYHKUMA paboTaeT Kak kBajpar.

function power(base, exponent) {
if (exponent == undefined)
exponent 2;
var result 1,;
for (var count = 0; count < exponent; count++)
result *= base;
return result;

console.log(power(4));

// - 16
console.log(power(4, 3));
// - 64

B cnepaytoleii rnaee Mbl yBUAUM, Kak B Tefie oyHKLUUM MOXHO Y3HaTb TOUHOE
uncno nepefaHHbIX el apryMeHToB. OTO NO/e3HOo, T.K. NO3BOJISIET CO3AaBaThb
cbyHKLUMIO, MPUHUMALOLLLYIO NI0GOE KONMMYECTBO apryMeHToB. K npumepy,
console.log ncnonb3yeT 310 CBOWCTBO, 1 BLIBOAUT BCE NepefaHHble emMy
aprymMeHTbl:

console.log("R", 2, "D", 2);
// - R2D?2
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3aMbiKaHUSA

B0O3MOXHOCTb 1CMOMb30BaTh BbI30Bbl DYHKLIMIA KaK NEPEMEHHbIE BKYMNe C TEM
thakToM, UTO /ToKaNIbHble NEPEMEHHbIE KaxKAblli pa3 Npu BbI30BE OYHKLMUN
cOo3/alTCcs 3aHOBO, MPUBOAUT HAC K MHTEPECHOMY Bomnpocy. YTo NpoucxoauT ¢
NOKaNbHbIMWN NePEMEHHbIMU, Koraa yHKLUMS nepecTaéT paboTaTb?

Cneayrouwmii npumMep UTICTPUPYET 3TOT BONPOC. B HEM 06bABNSETCA OYHKLUNSA
wrapValue, koTopas co3faéT NoKasibHYH NepemMeHHy. 3atem oHa Bo3BpaLaeT
doyHKLMIO, KOTOpasa YnTaeT 3Ty NIOKa/IbHYH NEPEMEHHYIO U BO3BpaLlaeT eé
3HauyeHue.

function wrapValue(n) {
var localvariable = n;
return function() { return localvariable; };

}

var wrapl = wrapValue(1);
var wrap2 = wrapValue(2);
console.log(wrapl());

// -1
console.log(wrap2());

// - 2

3710 gonycTMMo 1 paboTaeT Tak, Kak AO/DKHO — AOCTYM K MEePEMEHHON OCTaéTcs.
Bonee TOro, B 04HO 1 TO e BPEMS MOTYT CyLLECTBOBATb HECKO/IbKO 3K3EMM/ISIPOB
OHOW N TOW e NePEMEHHOI, YTO eLLé pa3 NnoATBEPXKAAET TOT duakT, YTo C
KaXXZbIM BbI30BOM (PYHKLMM /IOKa/IbHblE NEPEMEHHbIE NEPECO3[A0TCS.

3Ta BO3MOXHOCTb paboTaTb CO CCbI/IKOW HA KaKO-TO 3K3EMNSIP SI0KasIbHOW
nepemMeHHol Ha3blBaeTCsl 3aMblkaHneM. OYHKLMS, 3aMblKaloLasi loKasibHble
nepemMeHHble, Ha3blBaeTcs 3amMblkatolleli. OHa He TO/IbKO 0CBOGOXJaeT Bac OT
3a60T, CBSA3aHHbIX C BPEMEHEM XW3HW NepeMeHHbIX, HO 1 N03BOSIET TBOPUYECKM
MCNO/b30BaTh (PYHKLUN.

C He6Oo/bLIMM U3MEHEHVEM Mbl MPEBPALLAEM Hall NpUMepP B (OYHKLMIO,
YMHOXaloLLLY0 yncna Ha /1to6oe 3aaHHoe YnCho.

function multiplier(factor) {
return function(number) {
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return number * factor;
Iy
}

var twice = multiplier(2);
console.log(twice(5));
// - 10

OtaenbHas nepemeHHas Bpoge localVariable n3 npumepa ¢ wrapValue yxe He
Hy>XHa. Tak Kak napameTp — cam rno cebe nokasibHasA nepemMmeHHas.

MoTpebyeTcsa NpakTuka, YToObl HaYaTb MbIC/IUTb NOAOOHLIM 06pPa30M. XOpPOLUNIA
BapuaHT MbIC/IEHHOW MOAeNn — NPeACcTaB/IATb, YTO (DYHKUMA 3aMOpaxXnBaeT Ko B
CBOEM Tene 1 06épTbiBaET ero B ynakosky. Korga bl Buagute return function(...)
{...}, npeacTaBnsiiTe, YTO 3TO NyNbT YyNPaBAEHUS] KYCKOM KoAa, 3aMOPOXEHHbIM
Ansa ynotpebneHns nosxe.

B Hawem npumepe multiplier Bo3BpaLwaeT 3aMOpPOXEHHbIN KyCOK Koga, KOTOPbIN
Mbl COXpaHsieM B NepeMeHHOoi twice. NocneaHsas CTpoka Bbi3blBAET YHKLUMIO,
3aK/TOUYEHHYIO B MEPEMEHHOM, B CBA3M C YEM aKTUBUPYETCS COXPAHEHHbIN KOA
(return number * factor;). ¥ Hero Bcé ewé ecTb A4OCTYN K NepemeHHoi factor,
KoTopas onpegenanacb npu Bbizose multiplier, K TOMy e y Hero ectb 4OCTYnN K
aprymeHTy, nepefaHHomy BO BpeMs pa3Mopo3ku (5) B ka4ecTBe YMC/I0BOro
napamerpa.

PeKkypcusa

®YHKUMS BMOSIHE MOXET BbI3blBaTb camMa cebsi, eC/in oHa 3a60TUTCSI O TOM, YTOGbI
He nepenonHuTb cTek. Takast PyHKLUMS Ha3blBaeTCsl pekypcuBHoli. BoT npumep
anbTepHaTMBHOI peanu3aummn Bo3BeAEeHNS B CTEMNeHb:

function power(base, exponent) {
if (exponent == 0)
return 1;
else
return base * power(base, exponent - 1);

console.log(power(2, 3));
// - 8
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MpuMepHOo Tak MaTeMaTuKn onpeaensitoT BO3BeEHNE B CTENEHb, Y, BO3MOXHO,
3TO ONUCbIBAET KOHLIEMLMIO 6G0Mee 3M1eraHTHO, Yem LK. OYHKUMS Bbi3biBAET
ceb6s1 MHOro pas C pasHbIMW apryMmeHTamu ansi AOCTUXKEHUS MHOTOKPaTHOro
YMHOXEHMS.

OpHako, y Takoi peanmsaumm ectb npobsiema — B 06bI4HOWM cpede JavaScript oHa
pa3 B 10 MeanieHHee, Yem BepCcUs ¢ LMKIoOM. INpoxog no Uuky BbIXOAUT
AelleBsie, YeM BbI30B YHKLMN.

Annemma «CKOpOCTb NPOTUB 3/1IeTaHTHOCTU» [0BOJIbHO UHTEpecHa. ECTb Hekuii
NMPOMEXYTOK Mexay YA06CTBOM A/15 YenoBeka 1 yqo6CcTBOM 419 MaLUUHbI. JTlo6yro
nporpamMmmMy MOXHO YCKOPWUTb, caenas eé 6onblue 1 3aMmbicnosaree. OT
nporpammMmucTa TpebyeTcs HaxoauTb NOAXOAALLMIA BanaHc.

B cnyyae ¢ nepBblM BO3BEAEHNEM B CTENEHb, HE3/TETAHTHbIW LKA JOBOMBHO
MPOCT M NOHSATEH. HE MMEET CMbIC/1a 3aMeHsITb ero pekypcueii. Yacto, ogHako,
nporpammbl paboTaroT C TAKUMU CIOKHBIMU KOHLLENUMSIMU, YTO XOUYETCS
YMEHbLLNTb 3OPEKTUBHOCTb MYTEM MOBbILLEHNS YNTAEMOCTMU.

OCHOBHOE MpaBus10, KOTOPOE YXXe He pa3 NOBTOPS/IN, U C KOTOPbIM S MOJTHOCThHO
cornaceH — He 6ecrnokonTecb HaCUYET BbICTPOLENCTBUSA, NOKA Bbl TOYHO HE
yBepeHbl, YTO NporpamMmma TOpMo3uT. Ecnv Tak, HallauTe Te YyacTu, KoTopble
paboTaroT Ao/blle BCEX, U MEHSTE TaM 31eraHTHOCTb Ha a(PEKTUBHOCTb.

KOHeYHo, Mbl HE AO/KHbI CPa3y Xe MO/THOCTbI UTHOPUPOBATbL GbICTPOAECTBIE.
Bo MHOrMX cnyyasix, Kak C BO3BefleH/eM B CTerneHb, 0C0601li NpoCTOThbl OT
3NEraHTHbIX PeLLEHN A Mbl He Nnostyyaem. VIHoraa onbITHbIA NPOrpaMMmUCT cpasy
BUAWT, UTO NPOCTOI NOAX0A, HUKOrAa He ByAeT A0CTATOUYHO GbICTPbIM,

$1 3a0CTPA HA 3TOM BHMMaHWEe OTTOro, YTO C/IULLKOM MHOIO HauyMHarLWmx
nporpaMMmnCTOB XBaTakTCA 3a 3Cb(beKTVIBHOCTb Jaxe B menoyax. Pesynerar
nosyyvyaeTcad 60/blLe, CNOXHee 1 4YacTo He 6e3 oLN6OoK. Takue nporpamMmmsbl
Josblle nmcatb, a pa60Ta+0T OHWN 4YaCTO HE CUJ1bHO 6bICTpee.

Ho pekypcus He Bceraa Nuilb MeHee ahdekTBHAsS asisTepHaTBa LMKIaM.
HekoTopble 3aaauv NpoLue pewnTb pekypcreil. Yalle Bcero ato 06xop,
HECKOMNbKMX BETOK AepeBa, Kaxaasi U3 KOTOPbIX MOXET BETBUThLCSI.

BoT Bam 3aragka: MOXXHO NOy4YnTb 6eCKOHEeYHOoEe KONMYEeCTBO YMCEeN, HaumHasa ¢

DyHKIUU 55



BripasuTenbHbli Javascript

yncna 1, n notom iM6o aobasnsasa 5, MM60 ymHoXadA Ha 3. Kak Ham Hanucartb
doyHKUMIO, KOTOpas, NOMy4YMB YMCNO, NbITAETCS HAUTWN Noc/efoBaTe/lbHOCTb Taknx
CNIOXEHUI N YMHOXEHWI, KOTOPbIE NPUBOAAT K 3a4aHHOMY uncny? K npumepy,
4yncno 13 MOXHO Nony4YnTh, CHavana yMHOXuB 1 Ha 3, a 3aTeM gobasus 5 aBa
pasa. A uncso 15 BoobLe Henb3A Tak NosyUnThb.

PekypcurBHOEe peLleHue:

function findSolution(target) {
function find(start, history) {

if (start == target)
return history;

else if (start > target)
return null;

else
return find(start + 5, "(" + history + " + 5)") ||

find(start * 3, "(" + history + " * 3)");

}
return find(1, "1");

console.log(findSolution(24));
// - (((2 * 3) +5) * 3)

DTOT NpUMep He 0653aTe/IbHO HAaXOAUT caMoe KOPOTKOe peLleHne — OH
yfioBneTBopsieTca NobbiM. He oxugato, 4to Bbl cpasy NonmMETe, kak nporpaMmma
paboTaeT. Ho gaBalite pa3démpaTbCsa B 3TOM OT/IMYHOM YNpaXHEHMM Ha
PEKYPCUBHOE MbILL/IEHME.

BHyTpeHHASA hyHKums find 3aHnMaeTcsa pekypcueid. OHa NnpuHUMaeT aga
aprymeHTa — TeKyLLee YAC/I0 U CTPOKY, KoTopas COAEPXUT 3anncb TOro, Kak Mbl
NPULWAN K 3TOMY HOMepy. /1 Bo3BpaLaeT M60 CTPOUKY, NOKa3blBaKOLLYHO HaLly
nocnenoBartesibHOCTb wWaros, nnméo null.

[ns 3TOro hyHKUMS BbINOMHAET OAHO U3 TPEX AeicTBUiA. Ecnv 3agaHHoe uyncno
PaBHO Le/N, TO TEKYLLLasi UCTOPUS Kak pa3 1 ABNSIETCS CNOCO60M e€ A0CTUXEHMS,
MO3TOMY OHa 1 Bo3BpallaeTcs. Ecnv 3agaHHoe yncno 6osblue e, Npoao/kaTh
YMHOXEHUS U C/IOXEHUSI CMbIC/1A HET, MOTOMY YTO Tak OHO GYJEeT TONbKO
yBENMUMBaTLCA. A €C/IN Mbl ELLLE He AOCTUIIN Lenu, PyHKUus npobyeT oba
BO3MOXHbIX MYyTKW, HAYMHAIOLLIMXCS C 3a4aHHOro uncna. OHa ABax/bl Bbi3biBAET
cebsl, 0fIMH pa3 C KaxabiM 13 crnoco6oB. Ecnn nepsblii BbI30B Bo3BpallaeT He null,
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OH BO3BpalllaeTcsa. B Apyrom cryyae BO3BpallaeTcs BTOPOVA.

UT06bI Nlyullie NOHATb, Kak (OYyHKLUMA AOCTUraeT Hy)XXHOro adpchekta, gaBanTe
NPOCMOTPUM €€ BbI30Bbl, KOTOPbIE MPOUCXOAAT B MOUCKAX peLlleHnsa ansa ynucna
13.

find(1, "1")
find(6, "(1 + 5)")
find(11, "((1 + 5) + 5)")
find(16, "(((1 + 5) + 5) + 5)")

too big
find(33, "(((1 + 5) + 5) * 3)")
too big
find(18, "((1 + 5) * 3)")
too big

find(3, "(1 * 3)")
find(8, "((1 * 3) + 5)")
find(13, "(((1 * 3) + 5) + 5)")
found!

OTcTyn nokasbiBaeT r/y6uHy cTeka BbI30BOB. B nepsbiii pa3 yHkums find
BbI3bIBaET cama cebs gBax/bl, YTOObI MPOBEPUTL PeLLEHNsA, HadnHatowmecs ¢ (1
+ 5) u (1 3). Nepsbil 8bI308 UWEm peweHue, HaduHarouweecs ¢ (1 + 5), u npu
MOMOWU peKkypcuu nposepsiem sce peweHus, sbloaruwjue 4yucsio, MeHbwee usiu
pasHoe mpebyemomy. He Haxodum, u so3spawaem null. Toeda-mo onepamop || u
rnepexooum K 8bI308Y YyHKYuUU, KomopsbIl uccsedyem sapuaHm (1 3). 3aecb Hac
XAET yaaya, NOTOMY UYTO B TPETLEM PEKYPCUBHOM BbI30BE Mbl nosyyaem 13. 3T1oT
BbI30B BO3BpaLLlaeT CTPOKY, 1 Kaxblii U3 onepaTopos || no nyTn nepefaéT aTy
CTPOKY BbllLe, B pe3y/ibTaTe BO3Bpallas peLueHue.

BbipawmBaem oyHKLUUN

CyllecTByeT ABa 6o/iee-MeHee ecTeCTBEHHbIX cnocoba BBoAa PyHKLUWIA B
nporpamMmy.

MepBblil — Bbl NULLETE CXOXWUI KOA, HECKO/BbKO pas. ITOro Hy>XHO n3beratb —
6onbLUe Kofa 03HavaeT 6osiblie MecTa A1 OWMOOoK 1 60osble MaTepuana oJ/s
UTEHUA TeX, KTO MbITAeTCA NOHATb Nporpammy. Tak 4to Mbl 6epém
NMOBTOPSAOLLYHCA (DYHKLMOHA/IbHOCTL, NOA6MpPaeM el XopoLlee NMSA 1 nomeLlaem
eé B (pyHKUMIO.
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BTopoit cnocob6 — Bbl 06HapyXunsaete NOTPeObHOCTbL B HEKOE HOBOW
PYHKUMOHANTbHOCTK, KOTOpasi AOCTONHA NOMELLEHNSA B OTAENbHYIO OYHKLUMIO. Bbl
HauMHaeTe C Ha3BaHMA YHKUMKM, 1 3aTeM NuuleTe eé Teno. MoXxHo gaxe
HauMHaTb C HanMcaHusa Koaa, NCNob3yoLero oyHKLMIO, A0 TOro, Kak cama
doyHKUMA ByaeT onpefeneHa.

To, HACKO/IbKO C/1I0XKHO BaM Nogo6partb UMsA 4715 (OYHKLUUK, NOoKa3biBaeT, Kak
XOpOLWOo Bbl NpeactasniseTe cebe eé PyHKUNOHa/IbHOCTb. Bo3bMEM npumep. Ham
HY>XHO Hanucartb nporpamMmmy, BbIBOAALLYIO ABa Yncna, KONmMyecTBo KOPOB U KypuL,
Ha bepme, 3a KOTOPbIMU UAYT CNOBA «KOPOB» U «KypuL». K yncnam Hy>KHO
crnepean fo6aBuTb HYNN Tak, YTOObI KaxA0e 3aHMMasio POBHO TPU NO3ULUN.

007 Kopos
011 Kypwuy,

OueBWAHO, YTO HaM NOHaA06MTCS OYHKUMSA C ABYMS aprymeHTamu. HaumHaem
KOONTD.

// BbiBECTUMHBEHTapu3aundepmbl
function printFarmInventory(cows, chickens) {
var cowString = String(cows);
while (cowString.length < 3)
cowString = "@" + cowString;
console.log(cowString + " KopoB");
var chickenString = String(chickens);
while (chickenString.length < 3)
chickenString = "@" + chickenString;
console.log(chickenString + " Kypuy");

}
printFarmInventory(7, 11);

Ecnun Mbl 06aBMM K CTpoke .length, Mbl nonyunm eé anvHy. Monyyaetcs, 4To
umkbl while 106aBASIOT HYNKU cnepeamn K yucnam, rnoka He nosyyat CTPouky B 3
cumBona.

FoToBO! HO TONbKO Mbl COGPaNNCL OTNPaBUTL hepmepy Ko (BMecTe ¢ U3psAHbIM
YEKOM, pa3yMeeTcsl), OH 3BOHUT U TOBOPUT HaM, YTO Y HEr0 B X03ACTBE
NOSIBU/IUCb CBWHBLW, N HE MO Gbl Mbl 06aBUTL B MPOrpaMMy BbIBO/f,
KO/IMYecTBa CBUHEI?
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MOXHO, KOHeYHO. Ho Korga Mbl HAYMHAEM KONMPOBaTb U BCTaB/ATb KOf U3 3TUX
YETbIPEX CTPOYEK, Mbl MOHMMAEM, YTO Ha[l0 OCTAHOBUTLCS 1 Noaymartb. [Jo/mKeH
6bITb CNOCO6 nydLLe. MbITaeMcs yyULMTb NPorpamMmy:

// BbiBOgCLoGaBneHnemHynenliMe TKoim
function printZeroPaddedwithLabel(number, label) {
var numberString = String(number);
while (numberString.length < 3)
numberString = "0@" + numberString;
console.log(numberString + " " + label);

}

// BbiBECTUWHBEHTapu3auuodepmbl

function printFarmInventory(cows, chickens, pigs) {
printZeroPaddedwithLabel(cows, "KopoB");
printZeroPaddedWithLabel(chickens, "Kypuy");
printZeroPaddedwWithLabel(pigs, "CBuHen");

3

printFarmInventory(7, 11, 3);

Pabotaet! Ho Ha3BaHue printZeroPaddedWithLabel HemHoro ctpaHHoe. OHO

06beVHSIET TPU BELWW — BbIBOA, A0GABNEHMEe Hynel N MeTKy — B OAHY (OYHKLIMIO.

BmecTo Toro, 4to6bl BCTaBASATb B (PYHKLMIO BECb MOBTOPSOWMIACA hparMeHT,
[laBaiTe BblAENMM O4HY KOHLENUUIO:

// pob6aBuTbHynel
function zeroPad(number, width) {
var string = String(number);
while (string.length < width)
string = "0" + string;
return string;

// BbiBECTUWHBEHTapu3aunodepmb

function printFarmInventory(cows, chickens, pigs) {
console.log(zeroPad(cows, 3) + " KopoB");
console.log(zeroPad(chickens, 3) + " Kypuy");
console.log(zeroPad(pigs, 3) + " CBuHel");

}

printFarmInventory(7, 16, 3);

@PYHKUMA C XOPOLIKUM, NOHATHBIM UMEHEM zeroPad o6neryaet noHMMaHue KoAa.
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€€ MOXHO 1CMoJIb30BaTb BO MHOIMX CUTyauuaX, He TO/IbKO B Hawlem criyyae. K
npunMmepy, 414 sbiBoAa OT(*)OpMaTI/IpOBaHHbIX Ta6nmu, C Ynciiamn.

Hacko/bKo YMHbIMU 1 YHUBEPCA/IbHBIMU A0/MKHbI ObITb YHKLMN? Mbl MOXEM
Hanucatb Kak NpocTeiiyto pyHKLUMI0, KOTopasi AOMNO/THAET YMC/I0 HYNISAMU A0 TPEX
No3uLMiA, Tak U HABOPOUYEHHY (DYHKLIMIO O6LLIETO Ha3HaYeHUs ans
chopmaTpoBaHuss HOMEPOB, NOAAEPXUBAIOLLYIO AP06K, OTPULLATE/NbHbIE YMCAAa,
BblpaBHMBaHME MO TOYKaMm, AOMO/IHEHME Pa3HbIMY CMMBOIAMU, U T.N.

Xopoluee npaBuio — fobasnsanTe TofbKo Ty OYHKUMOHA/TbHOCTbL, KOTOpasi Bam
TOYHO npuroguTcs. MIHorga nosiBNsieTcsa NckylweHne co3gasatb opeiiMBOpKu
06LLero HazHadYeHns ansa Kaxaonm HebonbLwoin notpedHocTn. ConpoTUBNANTECH
eMy. Bbl HMKOrga He 3akoHuUMTE paboTy, a MPOCTO HanuLeTe Ky4vy Koaa, KOTOopbIi
HWKTO He ByaeT UCMOo/b30BaThb.

PYHKUNUN U NOOOYHbIe 3(hpheKTbl

OYHKLUMN MOXHO rpy60 pasfennTb Ha Te, YTO Bbi3blBAOTCS U3-3a CBOMX NOGOUHbIX
3(pheKTOB, U Te, YTO BbI3bIBAKTCS AJ151 NOSTYYEHUS] HEKOTOPOTO 3HAYEHUSI.
KoHeuHO, BO3MOXHO 1 06beAnHEHNE 3TUX CBOCTB B O4HOW OYHKLMN.

MepBas BcnomoraresnibHasa hyHKUMS B npumMepe ¢ hepmoi,
printZeroPaddedWithLabel, Bbi3biBaeTcA n3-3a N0O60YHOIO adhhekTa: oHa
BbIBOAUT CTPOKY. BTopas, zeroPad, n3-3a Bo3BpalliaemMoro 3HayeHus. 1 ato He
coBnajeHne, YTo BTopas (PyHKLMA NpUroxaaeTca yatle nepsoi. dyHkuun,
BO3BpaLLlatoLLe 3Ha4YeHns, nerye KOMOUHNPOBATL APYr C APYroM, YeM (DYHKLMW,
cosgatouipme noboyHble apdekTbl.

Yuctas oyHKUMS — 0coObIin BUA (hyHKLMK, BO3BpALLalOLLEl 3HaYEeHUA, KOTopasi He
TO/IbKO HE MMeeT NOBOYHbIX 3PIEKTOB, HO M HE 3aBUCUT OT NOOOYHbIX 3DGIEKTOB
OCTa/IbHOrO KoZa — K npumMepy, He paboTaeT ¢ r106a/1bHbIMN NePeMEHHbIMM,
KOTOpble MOryT ObITb ClydaiHO M3MEHEHbI rae-To ewwé. Yuctas yHKUms, dyayun
BbI3BAHHOW C OAHUMW 1N TEMU XXe apryMeHTamu, BO3BpaLLaeT OAuH 1 TOT Xe
pesynbrat (M 60/bLIe HAYETO He AenaeT) — YTo A0BOJIbHO NPUSATHO. C Heli NPoCTo
paboTatb. BbI30B Takoi OyHKUMM MOXHO MbIC/IEHHO 3aMeHATb pe3y/ibTaTtoM eé
paboTbl, 6e3 U3MEHEHNsI CMbICNa Kofda. Korga Bbl XOTUTE NPOBEPUTL TaKyto
(pyHKLMIO, Bbl MOXETE MPOCTO BbI3BATb €€, U OblTb YBEPEHHbLIM, YTO €C/IN OHA
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paboTaeT B JaHHOM KOHTEKCTe, OHa byaeT pabotarb B /1l060M. He Takne unctble
oyHKUMKM MOTyT BO3BpaLLaTbh pasHble pe3ysibTaTbl B 3aBUCMMOCTM OT MHOTMX
dhakTopoB, U METb NO60UYHbIE 3PdIEKTHI, KOTOPbIE C/TOXHO NPOBEPATHL U
yYnUTbIBaTb.

OfHako, He HaZlo CTECHATLCA NUCaTb He COBCEM YNCTbIe (DYHKLUUKN, N HAYNHATb
CBSILLLEHHYIO YNCTKY Kofa OT Takmx (pyHKUMiA. Mo60oUHbIe 3dddeKTbl HacTo
nosnesHbl. HeT cnocoba HanucaTtb YMCTY0 Bepcuto pyHKumn console.log, n ata
doyHKLMA BecbMma nosie3Ha. Hekotopble onepauyum nervye Bblpasntb, UCNOJb3YS
Nno6oyHble 3PEKTBI.

Ntor

Ota rnasa nokasasna Bam, Kak nicarb CoO6CTBeHHbIe (pyHKLMW. Korga kiyeBoe
cn10Bo function ncnosnb3yeTcs B BUAE BblpaKeHWs, BO3BPpaLLlaeT ykasaresb Ha
BbI30B (PyHKUMN. Korga OHO MCNOMb3yeTCHA Kak MHCTPYKLNSA, Bbl MOXETE
00bAB/ATL NEPEMEHHYH0, Ha3Havas e BbI30B (YHKLUN.

// Co3paém T co cChiIKOW Ha OYHKLNO
var f = function(a) {
console.log(a + 2);

}i

// 06bsaABAsAeM OGYyHKUUO ¢
function g(a, b) {
return a * b * 3.5;

KntoueBoli MOMEHT B NOHUMaHUM pyHKLUUIA — NokKasibHble 061acTu BUAWMOCTM.
MapameTpbl U NepeMeHHble, 06bSIB/IEHHbIE BHYTPU (RYHKLIMK, /TOKa/IbHbI ANSt HEE,
Nnepecos3aatoTcsi KaxAplil pas npu eé BbI30Be, U HE BUAHbI CHAPYXWN. PYHKLNK,
06bSABNEHHbIE BHYTPY APYroli oyHKUUM, UMEIT AOCTYN K e€ 061acTi BUAMMOCTM.

OueHb None3Ho pasaensitb pasHble 3a4a4n, BbiNosHSIEMbIe MPOrpaMMoid, Ha
coyHKUMK. BaM He npuaETcst NoBTOPSATLCS, OYHKLMM AenatoT Kog 6onee
YMTaAEMbIM, PA3Aensisi ero Ha CMbIC/IOBbIE YacTy, Tak Xe, KaK r/1aBbl U CEKLN
KHWUIM NOMOraroT B opraHm3aLum o6bI4HOTO TeKcTa.
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YnpaxHeHuUs

MuHnmym

B npeablaywein rnase 6blna ynomsHyta oyHkuma Math.min, Bo3Bpalyatoryas
caMblii MaJlIeHbKUIA N3 apryMeHToB. Tenepb Mbl MOXEM HanucaTb Takyto YHKLNIO
camu. HanuwmnTte oyHKUMIO min, NpUHMMaloLLYo ABa apryMmeHTa, n
BO3BpaLLatoLLLY0 MUHUMATbHBIA N3 HUX.

console.log(min(06, 10));
// - 0

console.log(min(0®, -10));
// - -10

Pekypcus

MbI BUgenu, 4to oneparop % (ocTatok OT Ae/IeHNS) MOXET UCMNO/b30BaTbCA AN
onpeaeneHnsa Toro, YéTHoe nim umcno ( % 2). A BOT eLlé oamH Cnocoob
onpeaeneHns:

Honb YéTHbIN. EanHNLA HeYETHasNA. Y No6oro uncnia N YETHOCTb Takasi Xe, Kak y
N-2.

HanuwuTte pekypcmnBHYHO thyHKUMIO ISEven corniacHo aTum npasuiam. OHa
[O/DKHA NMPUHMMATL YMC/10 1 BO3BpaLLaTb Oy/1ieBCKOe 3HaYeHNe.

MoTecTupylite eé Ha 50 n 75. NonpobyiiTe 3agaTb el -1. Noyemy oHa BeAET cebs
TakMm 06pa3om? MOXHO i1 eé Kak-TO UCNpPaBUTb?

Test it on 50 and 75. See how it behaves on -1. Why? Can you think of a way to
fix this?

console.log(isEven(50));
// - true
console.log(isEven(75));
// - false
console.log(isEven(-1));
// - ??
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Cuutaem 000BbI.

CumBon Homep N CTPOKU MOXHO Mosy4nThb, fo6aBus K Helr .charAt(N) (
“cTpouka”.charAt(5) ) — cxoxum 06pasomM C nosydyeHnem AJIMHbl CTPOKK Mpun
nomowy .length. Bo3spawjaemoe 3HadyeHne byaeT CTPOKOBbIM, COCTOALLNM U3
oaHoro cumeona (K npumepy, “k”). ¥ nepBoro cumeosia CTpoku nosmyms 0, 4uto
O3Ha4yaeT, YTo y nocsieaHero cMmBona nosnumsa éyaert string.length — 1. Apyrumum
cnosamu, y CTPOKM 13 ABYX CUMBOJIOB AIMHA 2, a no3unuum eé cumsosios 6yayT O
nl.

Hanuwwurte hyHKymto countBs, kKoTopas NpMHMMAaET CTPOKY B KA4eCTBe aprymeHTa,
1N BO3BpaLlaeT KoM4yecTBo CUMMBOJIOB “B”, cogepxallnxcs B CTPOKeE.

3arem HanuwuTe oyHKumio countChar, kotopas paboTtaet npMMepHo Kak countBs,
TOJIbKO NPUHMMAET BTOPO NapaMeTp — CUMBOJ1, KOTOPbIA Mbl 6y1eM UCKaTb B
CTPOKe (BMEeCTO TOro, 4To6bl NPOCTO CYMTaTb KOIMYECTBO CMMBOSIOB “B”). Ons
aTOro nepepenante pyHkUMIO countBs.
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CTPYKTYpPbl AaHHbIX: 0O bEKTbI U
MacCCUBbI

/lea pasza meHs cripawusasu: «Ckaxume, M-p b366uoX, a ec/iu Bbl BBEOEme B
MawuHy Hernpasu/ibHble 0aHHbIe, Mo/1y4umcsi /iU rnpasu/ibHbId omsem?».
Henocmuxuma ma nymaHuya 8 20/108ax, Komopasi rnpusooum K makum
Boripocam.

Yapnb3 ba66uax, «OTpbIBKM U3 XKU3HU dhmunocoda» (1864)

Uuncna, 6yneBckne 3HaUYeHNs1 U CTPOKM — KUPMINYUKM, N3 KOTOPbIX CTPOSITCS
CTPYKTYPbI AaHHbIX. HO Henb3s caenatb A0M U3 04HOro kupnunya. O6beKTbl
MO3BO/IAOT HAM rPYNNUPOBaTh 3HAYeHWs (B TOM YUC/E 1 apyrMe 06bekTbl) BMECTe
— N CTPOUTb BONEE CIIOXKHBbIE CTPYKTYPBbI.

HanucaHne nporpamm, KOTOPbIM Mbl 10 CEF0 MOMEHTA 3aHMMa/IUCh, CU/IbHO
3aTpyaHAN TOT hakT, YTO OHU paboTasv TO/IbKO C MPOCTLIMU AAHHbIMUK. Ta rnasa
[06aBUT BaM B MHCTPYMEHTapuii MOHUMaHWE CTPYKTYP AaHHbIX. K €€ KOHLY Bbl
6yfeTe 3HaTb AOCTATOYHO A4/18 TOro, YTOObl HaYaTb NUCaTb NO/Ie3HbIE NPOrPaMmbl.

naBa nNpongércsa no 6onee-meHee peasiMCTUHHOMY NpUMepy
nporpamMmmM1poBaHus, BBOAA NOHATUSA MO Mepe HeobxoanmocTu. Kog npumepos
OyAeT CTPOUTBLCA U3 PYHKLUMIA 1 NepeMeHHbIX, KOTOpble Mbl ONpeaensnn paHee.

Benka-o60poTeHb

NHorpa, 00bIYHO MeXay BOCEMbIO U LEeCATbLIO Yacamu Bevepa, »Kak npoTuns cBoeli
BOJIM rnpeBpallaeTca B He60/bLLIOro rPbi3yHa C NyWwnCcTbiM XBOCTOM.

C 0of1HOIi CTOPOHBI, XKak pajl, YTo OH He NpeBpaLlaeTcs B K1acCUYecKoro Bosika.
MpeBpalleHne B 6esky BNeYéT MeHblle Npo6siem. BMecTo Toro, UToobl
BOJ/THOBATLCS O TOM, HE CbeLlb /1 Tbl coceaa (3To 6b110 Gbl HEMOBKO), OH
BOJTHYETCSl, Kak Gbl €r0 He Cbes1 COCeACKMIA KOT. Moce Toro, Kak OH ABaXApl
MpOoCbINasicst Ha O4eHb TOHKOW BETKE B KPOHe ay6a, rofblii 1
[€30PVEHTNPOBAHHBIN, OH NPUYYMICSA 3anUpaTb OKHA U ABEPW B CBOEI KOMHATe
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Ha HO4Yb, N K/1aCTb HECKOJIbKO OPELLKOB Ha Mo/, 4YTOObI YEM-TO 3aHATb Cebs.

Tak pewatotcsa npobnembl ¢ KOTOM 1 ay6om. Ho XKak BCE ellé cTpagaeT ot
CBOero 3abonesaHna. HeperynsipHble obpalleHna HaBOAAT ero Ha MbIC/ib, YTO
OHW A0/DKHbI ObITb YEM-TO Bbi3BaHbl. CHavyana oH AymMaJl, YTo 3TO NPOUCXoanT
TO/IbKO B Te AHW, KOrga oH npukacasca K gepeBbsaM. OH nepecTas 310 genarb, U
Aaxe cTtan nsberarb NogxoanTb K HAM. Ho npobriema He ncyesna.

Mepelign kK 6onee HaydyHoOMy noaxony, YKak peLlunsa BeCTU eXeAHEBHbI AHEBHUK
BCEro, YeM OH 3aHMMaJIcs, 3anucbiBas Tyaa, obpauancs v oH B 6eky. Tak oH
Ha/ZleeTcsi Cy3uTb KPYr BeLLeit, NpuBoAsLLmMX K TpaHcopMaLmn.

CnepBa OH pelunn paspaboTarb CTPYKTYPY AaHHbIX AN XpaHEeHUS 3TOn
NHhopmayun.
Habopbl AaHHbIX

ansa pa6OTbI C KyCKOM AaHHbIX HaM BHa4daJ1€ HY>XHO HaiTn crnocob npeacTaB/iATb
X B NaMATN MawuHbl. K npyumepy, HaM HY>XHO 3arNOMHUTb KOJINEKLMI0 YNCen:

2, 3,5 7, 11

MOXHO nourparb CO CTPOKamMn — CTPOKU MOTYT ObITb JII060M OJ/IMHBI, B HUX MOXHO
NMOMECTUTb MHOIO [laHHbIX, U UCMNO/b30BaTh A/15 NPeAcTaB/IeHns 3TOro Habopa «2
357 11». Ho ato Heyao6HO. Ham Hy>XHO 6yAeT Kak-TO BblIHMMaTb OTTyAa uncna
WM BCTaB/ATb HOBbIE B CTPOKY.
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K cuacTtblo, JavaScript npegnaraet TUn AaHHbIX cneyyanbHO A9 XpaHeHUs
nocnepgosartesibHocTen uncen. OH HasblBaeTcss MaccMBoM (array), 1
3anncbIBaeTCs, Kak CrMCOK 3HaYeHNn B KBaApaTHbIX CKOOKax, pasaenéHHbIX
3anaTbIMu:

var listOfNumbers = [2, 3, 5, 7, 11];
console.log(listOfNumbers[1]);

// - 3

console.log(listOfNumbers[1 - 17]);

// - 2

3anncb aNnsa nonyyYeHnsa afneMeHTa U3 MaccrBa ToXe UCMOosb3yeT KBagpaTHble
CKOOKM. Mapa ckobOoK Moc/e BblpaXKeHus, cogepXallan BHYTPU eLé ogHo
BblpaXeHue, HalgEeT B MaccuBe, KOTOpbI 3aaH NepBbIM BblPpaXKEHNEM, 3/IEMEHT,
NOPSIAKOBbIA HOMEpP KOTOPOro 3ajaH BTOPbIM BbIpaXXEHNEM.

Homep nepBoro anemeHTa — HoJb, & He OAMH. MNo3TOMY NepBbIi 3/IEMEHT MOXHO
nonyuntb Tak: listOfNumbers[0]. Ecnu Bbl paHbLUe He nporpamMmmMmpoBani,
NPUAETCA NPUBLIKHYTH K TaKO Hymepauun. Ho oHa nMeeT AaBHIoW Tpaauumio, 1
BCE BpeMms, nokKa eé nocnegosare/i.HO CO6M0AAI0T, OHa MpeKpacHo paboTaer.

CBoucTBa

MbI BUAENMN MHOI0O NOA03pUTENbHbIX BblpaXeHunii Bpoge myString.length
(nonyyeHune anuHbl CTPOKK) N Math.max (nosyyeHmne makcMmyma) B paHHUX
npumMmepax. 3TN BblpaXKeHWNs UCMO/b3Y0T CBONCTBA BENNYMH. B nepBom cnyyae,
Mbl Nosly4aem AOCTyn K CBONCTBY length (anvnHa) nepemeHHol myString. Bo
BTOPOM — AOCTYN K CBOMCTBY max o6bekTa Math (koTopbIli siBnsieTcs Habopom
(PYHKLMI N NepPEMEHHbIX, CBA3AHHbLIX C MaTeMaTUKON).

MouTKn y BCex nepemeHHbIX B JavaScript ecTb cBoMcTBa. MckntoveHna — null n
undefined. Ecnu Bbl nonpobyeTte noyyYnTb AOCTYM K HECYLLECTBYHOLMM
CBOWCTBaM 3TUX He-BeNNYMH, NoyYnTe OLNOKY:

null.length;
// - TypeError: Cannot read property 'length' of null

[1Ba OCHOBHbIX Cnoco6a A0CTyna K CBOMCTBAM — TOUKA U KBaApaTHbIE CKOOKM.
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value.x 1 value[x] nony4yatoT AOCTYN K CBOMCTBY Value — HO He 0653aTesibHO K
OAHOMY 1 TOMY Xe. PasHuua B TOM, Kak MHTepnpeTupyeTcs X. Mpw
MCNONb30BaHUMN TOYKUN 3aMNNCb NOC/IE TOUKM A0/DKHA OblTb MMEHEM
CYLLIECTBYIOLLIEN NEPEMEHHON, 1 OHA TakMM 06pPa30M HanpsIMyto Bbi3blBaET
CBOWCTBO NO MMeHW. MNpu NCNosib30BaHMN KBagpaTHbIX CKOOOK BbipaXXeHNE B
CKOBKax BbIYNCIAETCS AN NONyYEHMS UMEHW CBOWCTBA. value.X Bbi3bIBAeT

CBOWCTBO nog numeHem “X”, a value[X] BbIYUC/IAET BblpaXXeHne X 1 UCNOoNb3yeT
pes3ynbTaT B Ka4ecTBe MMeHU CBOCTBA.

Ecnu Bbl 3HaETE, YTO MHTEPECYloLee Bac CBOMCTBO Ha3blBaeTcs “length”, Bbl
nuweTte value.length. Ecnv Bbl XOTUTE U3B/MEYb NMSA CBOMCTBA N3 NEepeMeHHOM i,
Bbl nuLweTe value[i]. A NOCKO/IbKYy CBOMCTBO MOXET UMETb 1I060€e NMSA, A1
[loCTyna K CBOMCTBY Mo MMeHun “2” unu “Jon Doe” Bam NpuaéTcsa Ncnosb3oBarb
KBagpaTHble cko6ku: value[2] nnu value[«John Doe»]. 9T0 Heo6XxoaANMO Aaxe
Korga Bbl 3HaeTe TOYHOE MMSA CBOMCTBA, MOTOMY 4TO “2” nnn «John Doe» He
ABNAIOTCA JOMNYCTUMbIMU UMEHaMW NEPEMEHHbIX, MO3ITOMY K HUM Hesb3S
06paTUTLCA NPY MOMOLLM 3arucK Yepes TOUKY.

DnemeHTbl MaccuBa XpaHATCA B CBOMCTBax. Tak Kak MMeHa 3TUX CBOWCTB —
ymcna, U HaM 4acTo MPUXOAMTCA NosyYaTb UX UMeHa U3 3HAYEHUIA NepeMeHHbIX,
HY>XHO MCMNO/b30BaTh KBagpaTHble CKOOKM Ansa aoctyna kK HAM. CBoiicTBO length
MaccriBa roBOpuUT O TOM, CKOJIbKO B HEM 3/1eMEHTOB. IMS 3TOro cBoincTBa —
[0NyCTMMOE MMS NepeMEHHON, U Mbl €70 3HaeM 3apaHee, No3TOMY 00ObIYHO Mbl
nuwem array.length, notomy, 4To 3TO NpoLLe, Yem nucartb array[“length”].

MeTtoabl

O6beKTbI string 1 array cogepxar, B IoNo/IHeHVe K CBOWCTBY length, HECKO/BbKO
CBOWCTB, CCbINAOLWMNXCS HA PYHKLMN.

var doh = "AbiK";

console.log(typeof doh.toUpperCase);
// - function
console.log(doh.toUpperCase());

// ~ [blK

Y Kaxaoi CTPokM ecTb cBolCTBO toUpperCase. Npu BbI30BE OHO BO3BpAlLIAeT
KOMMWI0 CTPOKM, B KOTOPOIi BCe BYKBbI 3aMeHeHbI Ha NMPonucHbIe. ECTb Takke U
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toLowerCase — MOXeTe aoragarbCcd, YTO OHO Aenaert.

UTO MHTepecHO, XoTA BbI30B toUpperCase He nepefaéT HUKaKNX aprymeHToB,
PyHKUMA KaknM-TO 06pa3om nosyvaeT AOCTyn K CTpoyke “AblK’, CBOMCTBO KOTOPOW
Mbl BbI3blBaIn. Kak 310 paboTaert, onucaHo B rnase 6.

CBoiicTBa, cogepxatumne dyHKUUN, 06bIYHO Ha3blBAOT METOAAMU TOM
nepeMeHHO, KOTOPOoW OHM NpuHaanexart. To ecTb, toUpperCase — 3T0 MeToA
CTPOKM!.

B cnepytoLlem npumepe AeMOHCTPUPYIOTCS HEKOTOPbIe METO/IbI, UMEeKLLMecs y
MacC/BOB:

var mack = [];
mack .push("TpecT,");

mack.push("koTopbii", "nonHyn");
console.log(mack);
// - ["TpecT,", "KoTopbin", "nonHyn"]

console.log(mack.join(" "));
// - TpecT, KOTOpbIAi NOMNHY/
console.log(mack.pop());

// - NOnHyn
console.log(mack);

// - ["TpecT,", "KoTOpbIA"]

MeTog push ncnonb3yetcs Ans fobasneHns 3Ha4eHui B KOHeL, MaccuBa. pop
fenaet obpaTHoe: yaanseT 3HayeHve U3 KoHLa Maccusa 1 Bo3BpallaeT ero.
Maccus CTPOK MOXHO CNJIIOLWNTL B OAHY CTPOKY Mpu NOMoLLM meToga join. B
KayecTBe aprymeHTa join nepeaatoT CTPOKY, KoTopas byaeT BCTaBieHa Mexay
afieMeHTaMu MaccuBsa.

OObBbEeKTHbI

BepHEMcs K Halleit 6enke. Habop XypHasibHbIX 3anuceli MOXHO NpeAcTaBuThb B
BUAE MaccyBa. Ho 3anmcu He COCTOSIT TO/IbKO JIMLLIb U3 HOMEPOB W/IN CTPOK —
Kakaas [o/mKHa XpaHUTb CMIMCOK TOro, YTO CAe/as Hall repoid, n 6ynesckoe
3Ha4YeHue, nokasblBawllee, NpeBpaTuics i XKak B 6enky. B ngeane Ham 6bl
XOTE/10Ch FPYNNMPOBaTh KabKayto U3 3annceit B Kakyto-To 0AHY NEPEMEHHYHO, U
NOTOM [106aB/1ATb UX B MACCUB.

MNepemeHHble Tna object (06LEKT) — KOMNEKLMM NMPOU3BO/IbHbIX CBOICTB, U Mbl
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MOXEeM [06aBNSATb U yaansiTb CBOMCTBA 06bEKTA NO XenaHuo. OanH n3 cnocobos
co3farb 06bEeKT — UCMNOJb30BaTh (PUrypHbIE CKOOKN:

var dayl = {
squirrel: false,

events: ["pa6oTa", "TpoHyn gepeBo", "nuuuya", "npobexka", "Tenesusop"]
Iy
console.log(dayl.squirrel);
// - false

console.log(dayl.wolf);
// - undefined
dayl.wolf = false;
console.log(dayl.wolf);
// - false

B ckoGKax Mbl MOXEM 3aaTb CMMCOK CBOCTB, pa3AeiéHHbIX 3ansaTbIMU.
3anncbIiBaeTcs Kaxaoe CBOMCTBO Kak MMs, MOCc/1e KOTOPoro naéT ABoeToune,
3aTem UAET BblpaXeHne, KOTOPoe U SABNSIeTCS 3HaYeHneM CBoicTBa. MNpobesbl 1
NnepeHocbl CTPOK He yunTbiBatoTcs. Pa3bmBas 3anmcb CBOMCTB 0ObeKTa Ha
HECKO/IbKO CTPOK, Bbl y/yyllaeTe UnTaeMocTb kKofa. Ecniv umsi cBoicTBa He
ABNAETCA AOMNYCTUMbIM UMEHEM MNEePEMEHHO, ero HyXKHO 3akK/1ouaTh B KaBblUKM:

var descriptions = {
work: "Mowén Ha paboTy",
"TpoHyn pepeBo": "[oTpoHyncsa Ao pepesa"

}i

Monyyaetcs, y hurypHbix CKOOOK B JavaScript ABa 3Ha4YeHuNA. YNoTpebnéHHble B
Hayasie NHCTPYKLUMMU, OHN HAYNHAIOT HOBbIN 610K MHCTPYKUKA. B nto6om gpyrom
MeCTe OHU ONUCbIBaOT 06beKT. OObIYHO HET CMbIC/1a HAYMHATb MHCTPYKUMIO C
onvcaHnsi 06beKTa, 1 NO3TOMY B NporpaMmax 06bIYHO HET [BYCMbIC/IEHHOCTEN Mo
NnoBoAYy 3TUX ABYX NPUMEHEHWIA OUTYPHBIX CKOOOK.

Ecnv Bbl NonbiTaeTecb NPOYECTb 3HAYEHNE HECYLLIECTBYIOLLIEro CBOICTBA, Bbl
nonyuymte undefined — kak B npumepe, Koraa Mbl NepBblii pa3 nonpobosanu
npo4yecTb cBOMNCTBO WOIf.

CBOIICTBY MOXHO Ha3HauyaTb 3HAUYEHNE Yyepes onepaTop =. Ecnu y Hero paHee
6b1N10 3HaUeHne, OHo ByaeT 3aMeHeHo. Ecnn cBoCTBO OTCYTCTBOBasIO, OHO ByaeT
c03/aHo.
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Bo3Bpallasich K Hallei mogenu co wynasbuamn u nepemMeHHbIMN, Mbl BUAUM,
YTO CBOMCTBA TOXE MOXOXM Ha HUX. OHM XBaTaloT 3HAYEHUS!, HO Ha 3TN Xe
3Ha4YeHUs MOTyT CCbIN1aTbCA Apyrne nepemMeHHble 1 ceoiictBa. O6bEKTbI — 3TO
OCbMWHOTX C NPON3BOJIbHbIM KO/IMYECTBOM LyNasiel, Ha KaXaoM 13 KOTOPbIX
HannucaHo NMs CBOICTBA.

OnepaTtop delete oTpe3aeT wynasnble. ITO YHapHbI oneparop, NPUMeEHSIEMbIN K
BbIpaXXEHWI0 A0CTYyNa K CBOMCTBY. ITO AenaeTcsa penko, HO BrosiHE BO3MOXHO.

var anObject = {left: 1, right: 2};
console.log(anObject.left);

// - 1

delete anObject.left;
console.log(anObject.left);

// - undefined

console.log("left" in anObject);

// - false

console.log("right" in anObject);
// - true

BrHapHbIi oneparop in NPUHUMaET CTPOKY U NMA 06bekTa, U BO3BpaLLaeTt
6yneBcKOe 3HaYeHune, nokasbiBatoLLee, ecTb /Iy 06bekTa CBOMCTBO C TakuUm
nmeHeM. ECTb pasHuua Mexay yCTaHOBKOW 3HaueHus cBoinctea B undefined n
yfasnieHMeM CBOICTBa. B nepBoOM criyyae CBOMCTBO COXPaHAETCH Y 00beKTa,
MPOCTO OHO NycToe. Bo BTOpOM — cBONCTBa 60/1bLUE HET, U Torga in Bo3BpallaeT
false.

MonyyaeTcs, YTO MacCuBbl — 3TO PA3HOBUAHOCTbL OOBLEKTOB, KOTOpPbIE
cneunann3npyoTcs Ha XpaHeHun nocnegosartefnibHocTel. BoipaxkeHue typeof [1,
2] BEpHET “object”. IXx MOXHO paccmaTpuBaTb Kak AJIMHHbLIX NM/I0OCKUX OCbMUHOIOB,
Yy KOTOpbIX BCe LynasibLa pacrosioXeHbl POBHbIM PAA0M 1 pa3MeyeHsbl
HOMepamMu.

MoaToMy XypHan >Kaka MOXHO NpeAcTaBuTb B BUAE MaccBa 06bEKTOB:

var journal = [
{events: ["pab6oTa", "TpoHyn gepesBo", "nuuua", "npobexka", "Tenesuzop"],
squirrel: false},
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{events: ["pa6oTa ", "mopoxeHoe", "uBeTHasa kanycta", '"nasaHba", " TpoHyn A4
squirrel: false},
{events: ["BbixogHo#i", "Benuk", '"nepepwB", "apaxuc", '"nusacuk"],
squirrel: true},
/* n Tak panee... */
17
4 R o]

N3meHuuBocTb (Mutability)

CKOpPO Mbl Y)Xe 1 A0 NporpaMMnpoBaHusl Ao6epémcs. A noka Ham Hy>XHO MOHSTb
NOCMEAHIO YacTb TEOPUMN.

Mbl yBUAENN, YTO 3HAYEHUS 0O6BEKTA MOXHO MEHSITb. TUMNbl 3HAYEHWIA, KOTOPbIE
Mbl paccMaTpuBaIn paHee,— Yncna, CTPoku, OyNeBCKMEe 3HAYEHNS, -
Hen3meHsieMbl. Henb3s NOMEHSITb CYLLIECTBYIOLLEE 3HAYeHNe 3a4aHHoro Tuna. Mx
MOXXHO KOMOVHMPOBATb Y BbIBOAWUTb U3 HUX HOBbIE 3HAYEHMS, HO Koraa Bbl
paboTaeTe C HEKOTOPbIM 3HAUYEHNEM CTPOKM, 3TO 3HAYEHNE OCTaETCS
MOCTOSIHHbIM. TEKCT BHYTPW CTPOKM He/Mb3s MOMEHsSITb. ECn y Bac ecTb CCbifKa
Ha CTPOKY «KOLLIKa», B KOAe He/b3si MOMEHATb B HE CUMBOJT, YTOObLI NOTYYMIOCH
«KMOLLKa».

A BOTYy 06bEKTOB COoAEePXXMMOE MOXHO MEHATL, N3AMEHAA 3HAYEHNA X CBOICTB.

Ecnny Hac ecTb gBa umcna, 120 n 120, Mbl MOXEM paccMmaTpmBaTb UX Kak O4HO U
TOXeE, HE3aBNCUMO OT TOr0, XPaHATCA /I OHU B NamMATU B OAHOM U TOM Xe MecTe.
Ho korga Mbl uMeeMm feno ¢ obbekTamu, ecTb pasHuLa, ectb Jiv y Hac ABe
CCbIJIK/ Ha OAMH OOBLEKT UMM e Y HAC ecTb [Ba pa3HbiX 00beKTa, CoAepXaLLmnx
OfMHaKoBble CBONCTBA. PaccmMoTpuM npumep:

var objectl = {value: 10};
var object2 = objectl;
var object3 = {value: 10};

console.log(objectl == object2);
// - true
console.log(objectl == object3d);
// - false

objectl.value = 15;

console.log(object2.value);
// - 15
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console.log(object3.value);
// - 10

MepeMeHHbIe objectl n object2 gepxarcsa 3a oAuH N TOT XXe 00BLEKT, MO3ITOMY
n3mMeHeHnA objectl npMBOAAT K MU3MeHeHUsM B object2. NepemeHHas object3
NoKasblBaeT Ha ApPYro 06bEKT, KOTOPbIA N3HAYa/TbHO COAEPXKUT Te XKe CBOMCTBA,
4TO 1 objectl, HO XUBET CBOE COOCTBEHHOW XMN3HbIO.

Onepartop == nNpu cpaBHEHUN 0OBLEKTOB BO3BpAaLLAEeT true To/bKO, ec/v
CpaBHVBaeMble 0OBLEKTbI — 3TO OZHA U Ta Xe nepemMeHHas. CpaBHeHUe pasHbIX
06BLEKTOB BEPHET false, fAaxe ecnu y HUX nAeHTUYHoe cogepxumoe. Oneparopa
«rNy60KOro» cpaBHEHNWS, KOTOPbIA OGbl CpaBHUBaUT COAEPXKMMOE OOBLEKTOB, B
JavaScript He npefycMOTPEHO, HO ero BO3MOXHO CAeNnarb CaMOCTOATENbHO (3TO
O6yAeT OOHUM U3 YyNPaXKHEHWI B KOHLE rnasbl).

XXypHan o60poTHSA

NTak, XKak 3anyckaet CBOW N06UMbI nHTepnpetarop JavaScript n co3gaét
OKpY)XXeHne, HeobxoAnMoe AN XPaHeHUs XypHaua.

var journal = [];

function addEntry(events, didITurnIntoASquirrel) {
journal.push({
events: events,
squirrel: didITurnIntoASquirrel
1)
}

Ka)K,CI,bII7| Beyep, 4acoB B [ECATb,— a MHOIda U Ha3aBTpa YTPOM, CryCcKasCb C
BerHeVI MNOJIKN LIJKaCba,- OH 3anncbiBaeT CBOWA AEHb.

addEntry(["pa6oTa", "TpoHyn gepeo", "nuuyua", "npobexka'", "Tenesuszop"], fals
addEntry(["pab6oTa ", "mopoxeHoe", "uBeTHas KanycTta'", "nasaHba'", " TpoHyn gep
addeEntry(["BbixogHoii", "Benuk", "nepepwiB", "apaxuc", "nuBacuk"], true);

Kl — 1 i

Kak TonbKo y Hero 6yeT AoCTaTo4HO AAaHHbIX, OH COGMPAETCS BbIUMCNUTD
KOPPENALMIO MeXay ero 060paumBaHsIMi U COBLITUSIMU KaXKA0r0 U3 AHEN, 1 B
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naeane y3HaTtb U3 UX KOPPensaLuumii 4To-To nosesHoe,

Koppensaumsa — ato Mmepa 3aBUCUMOCTU MeXAY NepeMeHHbIMU Befiu4mMHamm
(mnepemMeHHbIMN B CTATUCTUYECKOM CMbIC/Ee, a He B CMbIc/e JavaScript). OHa
00bIYHO BblpaXxaeTcs B BMAe KoathmuyneHTa, npyuHUMaloLLero sHa4yeHms ot -1 go
1. HyneBas koppensauusa o60o3HayaeT, 4To nepemMeHHble BOOOLLEe He CBA3aHbl, a
Koppenaums 1 o3HayaeT, YTO OHM MOSTHOCTbIO CBA3aHbl — €C/M Bbl 3HAETEe OfHY, Bbl
aBTOMaTUYeCKu 3HaeTe Apyryto. MMHyC OAMH Takke o3HavaeT NPOYHY CBA3b
nepeMeHHbIX, HO 1 X NPOTUBOMOJIOXHOCTL — KOrAa ofHa true, BTopas Bcerga
false.

[na namepeHus koppenauumn 6yneBckux nepeMeHHbIX XOpoLo noaxoanT
KoadghdomumeHT dom (§), K TOMY XXe, ero CpaBHUTENbHO JIErKO noacuntarb. 414
3TOr0 HaMm HyXHa Tabnuua, cogepxatlas KomyecTBo pas, korga Habnganmcs
pasnnyHble KoMOMHaUMM ABYX NepeMeHHbIX. K npumepy, Mbl MOXEM B3STb
cOoObITMSA «noen NUUUbI» N «obpalleHne» N NPeacTaBUTb UX B cneayoLlen

Tabnuue:
No pizza, no squirrel 76 Pizza, no squirrel 9
No pizza, squirrel 4 Pizza, squirrel 1

® MOXHO BbIYUCNUTL MO CrieaytoLein opmyrne, rae N OTHOCUTCA K Aveiikam
Tabnmupl:

n n

()‘f,r: i1 Qo i0 01
Vo n nn

1= [O= =1 =0
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n01 o603Ha4YaeT KOIMYEeCTBO M3MEPEHWIA, Korga nepsoe cobbiTue (nuuua) false
(0), a BTOpoe cobbiTue (obpauieHue) true (1). B Hawem npumepe n01 = 4.

3anncb nle 0603Ha4YaeT CyMMy BCEX U3MEPEHWIA, rae nepBoe cobbiTue Obis1o true,
4YTO A1 Hawero npumepa pasHo 10. CooTBEeTCTBEHHO, N*0 — cymMMma BCex
N3MEpPEHNIA, rae cobbiTue «obpalleHue» bbino false.

3HauuT, o8 Tabnuubl ¢ nuuLen yncnntens hopmMynbl byaet 1x76 — 9x4 = 40, a
3HamMeHaTe b — KopeHb 13 10x80x5x85, nav ¥340000. MonydyaeTcs, 4to ¢ =
0.069, uyTo AOBONBLHO Maso. Henoxoxe, 4Tobbl NuuLa BAMsAna Ha obpalleHus B
Genky.

Bbluucnsem Koppenauyuio

Tabnnuy 2x2 MOXHO NpeAcTaBUTb MacCBOM U3 YeTbIPEX anemeHToB ([76, 9, 4,
1]), maccmBoM 13 ABYX 3/IEMEHTOB, KaXXAblil N3 KOTOPbIX SBNSETCH Takxke
[ABYX3/1EMEHTHbIM Maccusom ([76, 9], [4, 1]]), nan e 06bekToM CO CBONCTBaMM
nog nmeHamu “11” nnm “01”. Ho AN Hac o AHOMEpPHbIN MaccuB NPOLLLE U
BblpaXXeHune An1a goctyna Kk Hemy 6yaet kopoye. Mbl 6yaem obpabatbiBarb
NHAEKCbI MaccuBa Kak ABy3HauHble ABOVYHbIE YNCNa, r4e /1EBbIA 3HaK
0603HaYaeT NepemMeHHy0 060paunBaemMocTu, a npasblii — coOobITUA. K npumepy,
10 o603HavaeT cnyyaii, korga XXak oobpatuncst B 6enky, Ho cobbiTe (K npumepy,
«nuuua») He Meno Mmecta. Tak cnyuynnock 4 pasa. V1 nockosnbky gBonyHoe 10 —
3TO AecATNYHOoE 2, Mbl ByeM XpaHUTb 3TO B MacCuBe Mo NHAEKCY 2.

®PYHKUMSA, BblUMCASOLWAA KO3ULUNEHT ¢ N3 TaKOro maccumsa:

function phi(table) {
return (table[3] * table[0] - table[2] * table[1]) /
Math.sqrt((table[2] + table[3]) *
(table[0] + table[1]) *
(table[1] + table[3]) *
(table[0] + table[2]));

console.log(phi([76, 9, 4, 11));
// - 0.068599434

3T0 NpocTo NpsaAmMas peannsauna goopmysbl ¢ Ha A3blke JavaScript. Math.sqrt —
3TO PYHKLMA U3BNEYEHUS KBAAPaTHOro KOpHA obbekTa Math n3 ctaHgapTHOro
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OKpYXeHus JavaScript. HaM Hy>XHO C/IOXWUTb ABa Nosst TabaunLbl 4715 NOyYEHUSs
noneli Tna nle, NOTOMY YTO Mbl HE XPAaHUM B SIBHOM BU/ie CYMMbl CTONBLIOB W/
CTPOK.

YKak BEn xypHan Tpu mecsaua. PesynstaT gOCTYNeH Ha cainTte KHUMm
eloquentjavascript.net/code/jacques_journal.js

UT06bI M3BNEYL NEPEMEHHYI0 2X2 AN KOHKPETHOIO COObITUS, HAM HY>XHO B LIMKNE
NPONTUCH MO BCEM 3aMnUCsM 1 NOCUYMTaTb, CKOSTIbKO pa3 OHO C/lydaeTcs no
OTHOLLUEHUIO K 06palLleHnto B 6esky.

function haskEvent(event, entry) {
return entry.events.indexOf(event) != -1;

function tableFor(event, journal) {

var table = [0, 0, 0, 0];

for (var i = 0; i < journal.length; i++) {
var entry = journal[i], index = 0;
if (haskvent(event, entry)) index += 1;
if (entry.squirrel) index += 2;
table[index] += 1;

}

return table;

console.log(tableFor("pizza", JOURNAL));
// - [76, 9, 4, 1]

®yHKUMS hasEvent npoBepsieT, COAEPXUT N 3anUCb HYXHbIA 31EMEHT. Y
MaccuBOB ecTb MeTop, indexOf, KoTopbIl ULLET 3afaHHOe 3HavyeHne (B Halem
c/yyae — nms cobbITMA) B MaccuBe. 1 BO3BpaLLaeT NHOEKC ero NnosiokKeHns B
maccuse (-1, ecsiv ero B MaccuBe HeT). 3HaunT, ecnv BbI30B indexOf He BepHyY/
-1, TO CO6GbITE B 3aNUCK eCTb.

Teno uukna B tableFor paccunTbiBaeT, B kakyt siueiiky Tabnumubl nonagaet
Kavkaas U3 XypHasibHbIX 3anunceit. OHa CMOTPUT, COAEPXMT /TN 3aMnnChb HYXHOE
co6bITME, 1 CBSA3AHO /I OHO C 06pallleHeM B 6esKy. 3aTeM LMK/ yBe/IMUMBaET Ha
e[IMHNLYY 3/IEMEHT MaccrBa, COOTBETCTBYHOLLIMIA HY)XXHOI siueiike.

Tenepb Yy Hac ecTb BCE MHCTPYMEHTbI [/ NofcUETa Koppensyuii. Octanoch
TOMIbKO NOACYMTATb KOPPENSALMMN ANS KaXKA0I0 U3 COObITUN, 1 MOCMOTPETD, He
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BbIAAETCA /1N YTO N3 CrcKa. HO KaK XpaHUTb 3Tu Koppenauun?

OG1BEeKTbI KaK KapTbl (map)

OAVH 13 cnoco60B — XpaHUTb KOPPenaunm B MaccrBe, UCMOo/b3ys 0ObEKTbI CO
cBoiicTBamum name u value. OgHaKo NOMCK Koppensiuuii B maccuse 6yaet
[10BOJIbHO FPOMO3KUM: HY)XXHO ByZleT MPOMTUCH MO BCEMY MacCCUBY, YTOObI HAUTY
0OBEKT C HYXXHbIM UMeHeM. MOXXHO ObI10 6bl 06epHYTL 3TOT NPOLLECC B (DYHKUMUIO,
HO KOZ npuLL/iock 6bl NMcatb BCE paBHO, 1 KOMMbIOTEP BbINOHAN 6bl 60bLLE
paboTbl, YeM HeEOBXO0AMMO.

Cnoco6 nyulie — Ucnosb3oBaTb CBONCTBA 0OLEKTOB C MMEHaMN COObITUIA. Mbl
MOXEeM UCNOo/b30BaThb KBaApaTHble CKOOKM A1 CO34aHUA N YTEHWUSI CBONCTB U
onepaTop in 418 NPOBEPKM CYLLLEeCTBOBaHUSA CBOMCTBA.

var map = {};
function storePhi(event, phi) {
map[event] = phi;

3

storePhi("nuyua", 0.069);
storePhi("TpoHyn pepesBo", -0.081);
console.log("nuuya" in map);

// - true

console.log(map["TpoHyn gepesBo"]);
// - -0.081

Kapta (map) — cnoco6 cBsidaTb 3Ha4YeHNs 13 0gHOM obnacTtu (B AaHHOM criyvyae —
Ha3BaHWA cObbITWIA) CO 3HAYEHNAMW B ApYroi (B Hawem cnyyae —

KO3 hrLUMNEHTDI §).

C TakmMm 1MCcnosib30BaHNeEM 0O0bEKTOB E€CTb napa I'IpO6fI€M — Mbl 06C)/,CI,I/IM nxB
rnaee 6, HO Noka BO/IHOBATbCH He 6y,u,e|v|.

UTo, ecniv HaM Hafo cobpaTb BCe CO6bITUS, A5t KOTOPbIX COXPaHEeHbI
KO3hpMUMEHTbI? OHM He COo3aatoT NPeackasyeMyto Nocnea0BaTe/IbHOCTb, Kak
6b1110 6bl B MaccuBe, NO3TOMYy LKA for ncnonb3oBatk He nonyuntes. JavaScript
npeanaraeT KOHCTPYKLMIO LMKa creyuasnbHo 4718 06Xo4a BCeX CBOWCTB 06beKTA.
OHa noxoxa Ha Lk for, Ho Ucnosb3yeT KoMaHay in.
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for (var event in map)
console.log("Kopenauua gna '" + event +
"' nonyyaetca " + map[event]);
// - Kopenauyusa gna 'nuuua' nonyyaeTtcs 0.069
// - Kopenauusa gna 'TpoHyn fdepeBo' nony4vaetca -0.081

NToroebi aHa /U3

UYT0O6bI HaTK BCe TUMbI COOLITUI, NPeACcTaBNEHHbIX B HA60pe AaHHbIX, Mbl
ob6pabartbiBaeM Kaxaoe BXOXAEHMe No ovepeaun, 1 3aTemM Co34aéM LMK/ Mo BCEM
COObITUAM BXOXAeHUA. Mbl XxpaHUM 06beKT phis, B KOTOPOM cofepXarcs
KOppensAunoHHble KOa(hurLmMeHTbl A1 BCEX TUNOB COObITUI, KOTOPbIE Mbl YXe
Hawwn. Eciv Mbl BCTpeyaem HOBbIN TUM, KOTOPOTO eLLé He 6b110 B phis, Mbl
NnoACUYMTbIBAEM €ro KOppenauuto n 4obaBnsem eé B 00bLEKT.

function gatherCorrelations(journal) {
var phis = {};
for (var entry = 0; entry < journal.length; entry++) {
var events = journal[entry].events;
for (var 1 = 0; i1 < events.length; i++) {
var event = events[i];
if (!(event in phis))
phis[event] = phi(tableFor(event, journal));

b
b

return phis;

var correlations = gatherCorrelations(JOURNAL);
console.log(correlations.pizza);
// - 0.068599434

CMOTpUM. YTO NONYUYNIOCh:

for (var event in correlations)
console.log(event + ": " + correlations[event]);
// - MOpKOBKa: 0.0140970969
// - ynpaxHeHus: 0.0685994341
// - BbIxogHOI: 0.1371988681
// - xneb6: -0.0757554019
// - NypuHr: -0.0648203724
// w Tak panee...
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BONbLUMHCTBO KOppensunin nexar 6/M3Ko K Hy/1l0. MOPKOBKU, XNe6 1 NyAuHT,
o4yeBUAHO, He cBA3aHbl C 0bpalleHnemM B 6esky. Ho OHO Bpoae 6bl 6o/1ee Yacto
NPONCXOANT Ha BbIXOAHbIX. [laBainTe oTPUILTPYEM pe3ysbTaTthbl, UTOObI BbIBOAUTb
TONbKO Koppensauun 6onblue 0.1 nnm meHblue -0.1

for (var event in correlations) {
var correlation = correlations[event];

if (correlation > 0.1 || correlation < -0.1)
console.log(event + ": " + correlation);
3
// - BbIXOLHOI: 0.1371988681
// - 4ncTtun 3y6bl: -0.3805211953
// - KoH¢eTa: 0.1296407447
// - paboTa: -0.1371988681
// - cnareTTu: 0.2425356250
// - unTtan: 0.1106828054
// - apaxuc: 0.5902679812

Ara! Y aByx (haktopoB KOoppensaunm 3ameTHO 60/1bLle OCTaslbHbIX. Apaxmnc CUIbHO
B/INSIET HA BEPOATHOCTL NpeBpaLleHns B 6enky, Toraa kak Ynctka 3y6os
Haob0opOoT, NPensATCTBYET 3TOMY.

MHTepecHo. MNMonpobyem BOT YTO:

for (var 1 = 0; 1 < JOURNAL.length; i++) {
var entry = JOURNAL[1i];
if (hasEvent("apaxuc", entry) &amp;&amp;
'hasEvent ("uncTka 3y6oB", entry))
entry.events.push("apaxuc 3y6nl'");

}
console.log(phi(tableFor("apaxuc 3y6sl ", JOURNAL)));

// - 1

OwWmn6KM BbITb HE MOXET! DeHOMEH C/lyvyaeTcs UMEHHO Toraa, korga XXak ecTb
apaxmc 1 He YNCTUT 3yObl. ECnn 6 OH TONBKO He Bbl/T TaKUM HEPAXOW
OTHOCUTE/IbHO OpasibHOM TMIMeHbI, OH Obl BOOOLLIE HE 3aMETW1 CBOEr0 HeCcHacTbS.

3Hasn 3710, YKak NpocTo NnepecTaéT ecTb apaxuc 1 06HaPYXXMBAET, YToO
TpaHchopMaLmmn NPekpaTuInCh.

Y YKaka Kakoe-To BpeMsi BCE X0poLLOo. Ho yepes HeCKOMbKO NET OH TepsieT paboTy,
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N B KOHLLE KOHLOB eMY MPUXOAUTCA HAHATBLCA B LMPK, I4e OH BbICTYNaeT Kak
YaveutenbHbIi Yenosek-6eska, Habvpasi NoMHbIN POT apaxnucoBoro Macna nepes
woy. OgHaxabl, ycTaB OT CTO/b XXa/IKOro cyLectsoBaHus, XKak He obpatllaercs
obparHo B YesioBeka, NpobupaeTcs yepes Ablipy B LMPKOBOM TEHTE N UCHE3AET B
necy. bonbLle ero HAKTO He BUAen.

NanbHenwana maccnBonorusa

B KOHUe rnaBbl X04y NO3HaKOMUTbL Bac eLlé C HECKOJTIbKUMW KOHLENUMAMH,
OTHOCAWNMNMUCA K obbekTam. Ha4yHEM C NoMe3HbIX MEeTOo40B, MMEKLLNXCA Y
MaCCnBOB.

Mbl BUAgenn metodbl push n pop, KoTopble f06aBAT U OTHAMAKOT 3/1IEMEHTbI B
KOHUe maccuBa. COOTBETCTBYIOLLME METOAbI AJ/19 HaYasia MaccuBa Ha3blBatoTCH
unshift n shift

var todolList = [];
function rememberTo(task) {
todoList.push(task);

}
function whatIsNext() {

return todoList.shift();
}

function urgentlyRememberTo(task) {
todoList.unshift(task);

3

[laHHasa nporpamma ynpasnseT cnuckom gen. Bol fobaBnseTte gena B KOHeL,
Cnucka, Bbi3biBast rememberTo(«noecTb»), a Koraa Bbl FOTOBbI 3aHATLCA YEM-TO,
Bbi3biBaeTe whatlsNext(), 4To6bl NonyunTb (M yaannuTb) NEPBbIA 31EMEHT CNUCKA.
®yHKuma urgentlyRememberTo Toxe gobasnseT 3agady, HO TO/IbKO B HaYas10
cnucka.

Y metoga indexOf ecTb poACTBEHHUK NO MMeHn lastindexof, KoTopblin HaYNMHaeT
MOWCK 3/1IEMEHTA B MaccuBe C KOHLUA:

console.log([1, 2, 3, 2, 1].index0f(2));

// - 1

console.log([1, 2, 3, 2, 1].lastIndex0f(2));
// - 3
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O6a metoga, indexOf u lastindexOf, npuHMMatloT Heobsi3aTeNbHbIN BTOPOA
aprymMmeHT, KOTOPbI 3a4aéT HavyasibHY0 MO3ULNIO MOUCKa.

ELWé oanH BaxHbI MeTopg, — slice, KOTOpPbIN NPpUHUMaET HoMepa HavaslbHOoro (start)
N KOHeYHoro (end) aneMeHTOB, 1 BO3BpaLlaeT MacCuB, COCTOSALMIA TONbKO U3
3/1EMEHTOB, NnonagatoLmx B 3TOT NPOMEXYTOoK. BK/touas TOT, YTO HAXOAMUTCA Mo
WMHAEKCY start, HO nckYasa ToT, YTO NO NHAEKCY end.

console.log([®, 1, 2, 3, 4].slice(2, 4));
// - [2, 3]

console.log([0, 1, 2, 3, 4].slice(2));

// - [2, 3, 4]

Korga nHaekc end He 3ajaH, slice BbibnpaeT Bce a/1leMeHThbl Noc/ie nHaekca start.
Y CTPOK €CTb CXOXMWi1 METO/, KOTOPbIN paboTaeT Tak Xe.

MeTopg, concat ucnosib3yetcs 415 CK/ekn MaccmBoB, NPUMEPHO Kak oneparop +
CKnenBaeT CTPOoKu. B npumepe nokasaHbl MeToabl concat u slice B gene. ®yHKuus
NPUHMMAaET MaccuB array U MHAekc index, 1 Bo3BpallaeT HOBbIi MaccuB, KOTOPbIN
SABNSETCH KONWen npeaplayLuero, 3a UCKIYeHNneM YaaiEHHOTO 3/1IeEMEHTA,
HaxoAmMBLLErocs no nHaekcy index.

function remove(array, index) {
return array.slice(0, index).concat(array.slice(index + 1));

}

console.log(remove(["a", "b", "c", "d", "e"], 2));
// N ["a.", "b", ”d", llell]

CTpPOKM N UX CBONCTBA

Mbl MOXeM MoslyyaTb 3HAYEHUsI CBOWCTB CTPOK, Hanpumep length 1 toUpperCase.
Ho nonbiTka 406aBUTb HOBOE CBOWCTBO HM K YeMy He NpUBeaeT:

var myString = "lWapuk";
myString.myProperty = "3HadeHune";
console.log(myString.myProperty);
// - undefined
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BenuynHbl TMNa CTpokKa, Yncnio n 6y]'|eBCKI/Ie — He 0ObEKTHI, M XOTA A3bIK HE
XaUlyeTCd Ha NonbITKN Ha3Ha4nTb M HOBbLIE CBOICTBA, OH Ha caMOM gene nx He
COXpaHseT. BenimunHbl HeU3MEHAEMBI.

HO y HMX eCcTb CBOM BCTPOEHHbIE CBOWCTBA. Y KaXAoi CTPOKN eCcTb Habop
mMeTofoB. Camble nosiesHble, noxanym — slice n indexOf, HanomuHatlowme Te xe
MeTobl Yy MacCUBOB.

console.log("kokoch".slice(3, 6));
// - ocbl
console.log("kokoc".index0f("c"));
// - 4

PasHuua B TOM, YTO Y CTPOKM MeTog, indexOf MOXeT NPUHATbL CTPOKY,
coepxallyro 60nblle 04HOro CMMBO/1a, @'y MacC/BOB Takoil MeTop, paboTaeT
TO/IbKO C O4HUM 3/IEMEHTOM.

console.log("pa3 gBa Tpu".indexOf("Ba"));
// -5

MeTog trim yaanset npobesnbl (a Takke nepeBoAbl CTPOK, TabyALUNUIo U npoyne
nogo6HbIe CUMBO/IbI) C 060MX KOHLOB CTPOKN.

console.log(" nagHo \n ".trim());
// - nagHo

Mbl yXe CTa/IKMBa/IMCb CO CBOMCTBOM CTPOKM length. [loCcTyn K OTAeNbHbIM
CUMBO/IaM CTPOYKU MOXHO MONyUYnTh Yepes MeTof charAt, a Takxe NnpocTo yepes
HyMepaLuo No3nLuiA, Kak B MaccuBe:

var string = "abc";
console.log(string.length);

// - 3
console.log(string.charAt(0));
// - a

console.log(string[1]);

// - b
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OGBeKT arguments

Korga Bbi3blBAETCA (PYHKUMSA, K OKPYXXEHUIO NCNOSTHAEMOrOo Tena qoyHKLnn
fobasniserca ocoban nepeMeHHasn nog HassaHvem arguments. OHa ykasbiBaeT
Ha 0ObEKT, coAepXallmii Bce aprymMeHTbl, nepefaHHblie oyHKUMK. NMoMHUTE, Y4TO B
JavaScript Bbl MOXeTe nepefaBaTtb QYHKLUMN 60MbLUIE U MEHbLUE apryMeHTOB,
4yem 06bABNEHO NPU MOMOLLM NapameTpoB.

function noArguments() {}
noArguments(1, 2, 3); // NoWgéT
function threeArguments(a, b, c) {}
threeArguments(); // W Tak MOXHO

Y o6bekTa arguments ecTb CBOMCTBO length, KOTOpoe coaepXnT peasibHoe
KOIMYeCTBO NnepefaHHbIX OYHKLMM apryMeHToB. Takke y HEero ecTb CBOMCTBa A1
Kaxgoro aprymeHTa nog umeHamm 0, 1, 2 n T.4.

Ecnn Bam KaxeTcs, YTO 3TO OYEHb MOX0XEe Ha MacCuB — Bbl NpaBbl. ITO O4YEHb
NMoxoXe Ha MaccuB. K coxaneHuto, y aToro oobekta HeT MeTofoB Tuna slice niu
indexOf, yto aenaet QOCTYN K HEMY TpyAHee.

function argumentCounter() {
console.log("Tbl gan MHe", arguments.length, "aprymeHTta.");

¥

argumentCounter ("Aapgs", "Cténa", "MunnumoHep");
// - Tbl gan MHe 3 aprymeHTa.

HekoTopble hyHKLUM paccumTaHbl Ha Nto60e KoIMYecTBO apryMeHTOoB, Kak
console.log. OHM 06bIYHO NPOXOAAT LMK/IOM MO CBOMCTBAM 06bEKTA arguments.
3T0 MOXHO MCMONb30BaTh 7151 CO3AAHUS YA0GHbIX MHTepdelicoB. K npumvepy,
BCMOMHUWTE, Kak Mbl CO3aBasin 3anucy As1sl xypHana YKaka:

addeEntry(["pa6oTa", "TpoHyn gepeo", "nuuyua", "npobexka'", "Tenesuszop"], fals

1 1 2

Tak Kak Mbl YacTO BbI3blBaeM 3Ty (OYHKLIMIO, Mbl MOXEM CAENaTb aflbTEPHATBY,
KOTOPY!O MPOLLE BbI3bIBaTb:!
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function addEntry(squirrel) {
var entry = {events: [], squirrel: squirrel};
for (var 1 = 1; 1 < arguments.length; i++)
entry.events.push(arguments[i]);
journal.push(entry);

3

addEntry(true, "pa6ota", "TpoHyn gepeo", "muyua", "npobexka", "Tenesuzop");

A S

JTa Bepcusi YMTaeT NepPBbIN aprymMeHT Kak 06bI4HO, a N0 OCTaslbHbIM NPOXOANT B
uukne (HaunHasa ¢ nHAaekca 1, npornyckas nepBblii apryMeHT) 1 cobupaeT nx B
MaccuB.

O61BbeKkT Math

Mbl y>xe Bugenu, 4to Math — Habop MHCTPYMEHTOB ANA PaboTbl C Yiciamu,
Takumu, kak Math.max (Mmakcumym), Math.min (MuHumMym), n Math.sqrt
(kBaZpaTHbI KOPEHb).

O6bekT Math ncnosnb3yeTtcs NPOCTO Kak KOHTeNHep A1 rpynnMpoBKU CBA3AHHbIX
yHKUMIA. ECTb TONbKO 0AMH 06beKT Math, 1 OH NouTK He NCNoNb3yeTCs B BUAE
3Ha4YeHuin. OH NPOCTOo NpeaocTaBNAeT NPOCTPAHCTBO UMEH AJ/19 BCEX ITUX
PYHKUNIA 1 3HAYEHWIA, YTOO HE HYXXHO ObI/1I0 Aenatb UX rNo6aibHbIMAN.

CNuLWKOM 60/bLLIOE YMC/IO TN06asbHbIX NEPEMEHHbIX «3arpA3HAET»
NPOCTPaHCTBO UMEH. YeM 60/iblue UMEH 3aHATO, TeM 00/IbLLIe BEPOATHOCTb
C/ly4yaiiHO 1Cnosb30BaTb OA4HO U3 HUX B Ka4ecTBe nepeMeHHoi. K npumepy,
BeCbMa BEPOSATHO, YTO Bbl 3aX0TUTE UCMNO/b30BaTb MMS Max A5 Yero-T10 B CBOEW
nporpamme. Nockosibky BCTpOeHHasa B JavaScript pyHKUmMA max 6e3onacHo
ynakoBaHa B 06bekT Math, HaM He HY>XHO BO/THOBaTbLCA MO MOBOAY TOrO, YTO Mbl
€€ nepesanuviiem.

MHorue s3blki OCTAHOBAT Bac, UK XOTs Gbl NpeaynpeasiT, koraa Bl 6yaete
onpeaensitb NEPEMEHHYI0 C UMEHeM, KOTOPOEe YXe 3aHsiTo. JavaScript He 6yaeT
3TOro Aenatb, No3ToMy Gy/ibTe OCTOPOXHbI.

Bosepawasch kK 06bekTy Math. Ecniv Bam Hy)>XHa TPUTOHOMETPUS, OH Bam
NMOMOXET. Y Hero ecTb coS (KOCUHYC), Sin (CUHYC), 1 tan (TaHreHc), ux obpaTHble
doyHKUMN — acos, asin, 1 atan. Yucno 1t (pi) — uan, nNo KpanHen mepe, ero
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6/113Kasi annpokcMmaums, noMelatoLlascst B uicio JavaScript,- Takke AoCTyrnHa
kak Math.Pl. (EcTb Takasi cTapast Tpaavumsi B NporpamMmmmnpoBaHny — 3anuncbiBaTb
MMeHa KOHCTaHT B BEPXHEM PErucTpe).

function randomPointOnCircle(radius) {
var angle = Math.random() * 2 * Math.PI;
return {x: radius * Math.cos(angle),
y: radius * Math.sin(angle)};
}

console.log(randomPointOnCircle(2));
// - {x: 0.3667, y: 1.966}

Ecnn Bbl HE3HAKOMbI C CMHYCaMM U KOCUHYCaMu — He oTYamBanTecb. Mbl UX
6yaem ncnonb3osartb B 13 rnaee, v Torga g nx 06bACHI0.

B npegbiaywem npumepe ncnosnbdyetca Math.random. 31o doyHKUMA,
BO3BpaLlaloLLas Npu Kaxaom BbI30BEe HOBOE NCeBA0C/TyHanHOe YNC/IO MeXay
HYNém n eanHuLen (BKIouas Hosb).

console.log(Math.random());
// - 0.36993729369714856
console.log(Math.random());
// - 0.727367032552138
console.log(Math.random());
// - 0.40180766698904335

XOTs1 KOMMbIOTEPbI — MALLWHbI AETePMUHUCTCKME (OHU BCeraa pearvpyoT
O[IMHAKOBO Ha OfHW N Te e BXO/Hble AaHHbIE), BO3MOXHO 3aCTaBUTb UX
BblaBaTb KaxXyLUuecs c/yyaiiHbiMy HoMepa. [/1s1 3TOro MallvHa XpaHuT y cebst
BO BHYTPEHHEM COCTOSIHUM HECKO/IbKO HOMEPOoB. Kaxkablid pas, korga naeT 3anpoc
Ha c/y4aliHblii HOMep, OHa BbINOHAET pasHble C/IOXKHbIE AETEPMUHUCTCKNE
BbIUMC/IEHMS] U BO3BpALLAET YacTb pe3ysibTaTa BblUMC/IeHWIA. DTOT pe3ybTaT oHa
MCNO/Mb3YET ANA TOr0, YTOObI U3MEHUTL CBOE BHYTPEHHEE COCTOsIHME, NO3TOMY
CneayoLnii «CnyYaiHblii» HOMep NosyyaeTcs APYruMm.

Ecniv BaM HYXXHO Lenoe c/yvyainHoe 41cno, a He Apo6bb, Bbl MOXETE UCMNOb30BaTh
Math.floor (okpyrnsietT uncno BHM3 A0 GNMXKaMLLIErO Lenoro) Ha pesyssraTe
Math.random.

console.log(Math.floor(Math.random() * 10));

CTpyKTypHl JaHHBIX: 00bEKThI 1 MaCCHBBI 84



BripasuTenbHbli Javascript

// - 2

YMHOXas crydariHoe uncno Ha 10, nonyyaem Homep ot Hyns o 10 (Bkitovas
HoMb). Tak kak Math.floor okpyrnaet BHM3, Mbl nosy4ynm ymcno ot 0 go 9
BK/IHOUYNTENBHO.

EcTb Takke doyHKuna Math.ceil («ceiling» — NOToN0K), KOTOpasi OKPYrNseT BBEPX
[0 6nmxaniiero uenoro) n Math.round (okpyrnsieT 4o 6nmxaiLLero Lenoro).

OG1BbeKT global

K rnobasibHOM 0651aCcTV BUAUMOCTMW, I4e XUBYT rNno6asibHble NepeMeHHble, VOXHO
NoslyunTb AOCTYN Tak Xe, Kak K 06bekTy. Kaxaasn rnobasibHas nepeMeHHas
SIBNSETCS CBOMCTBOM 3TOro ob6bekTa. B 6paysepax rnobanbHasi 06nactb
BUAMMOCTU XPaHUTCA B NepemMeHHoi window.

var myvVar = 10,
console.log("myVvar" in window);
// - true
console.log(window.myVar);

// - 10

Ntor

O6beKTbl U MaccuBbl (KOTOpbIE MPeACcTaBNAT U3 cebsa noasua 06bLEKTOB)
MO3BO/IAOT CrPYNNMPOBaTb HECKO/ILKO BEIMYMH B OAHY. B npuHuune, ato
MO3BO/ISIET HaM 3aCyHYTb HECKOJ/IbKO CBA3aHHbIX MeXay cO00i BeLei B MeLLOK v
6eraTb C HAM Kpyramu, BMECTO TOro, YTOObI MblTaTbCsA crpebarb BCe 3TW BeLm
pyKamu v NblTaTbCA AepXaTb X KaKAYH NO OTAENbHOCTMW.

Y 6onblUMHCTBA BE/IMYMH B JavaScript ecTb CBOMCTBA, 3a MUCK/todeHnem null n
undefined. MbI nonyyaem JocTyn K HUM Yepes value.propName nnu
value[«propName»]. O6beKTbl UICNOJb3YIOT UMEHa A1 XPaHEeHUSI CBOMCTB U
XpaHAT 60o51ee-meHee (OMKCUPOBaHHOE X KOMMYecTBO. MaccuBbl 06bIYHO
cofepxar nepemMeHHoe KO/IMYeCTBO CXOAHbIX MO TUMY BENNYUH, U UCNOSb3YIOT
yncna (HaunHas ¢ Hy/isl) B Ka4eCcTBe UMEH 3TUX BE/TNYNH.
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Takxe B MaccuBax eCTb UMEHOBaHHble CBOMCTBA, Takme Kak length, 1 Heckosbko
MeToA0B. MeTofpbl — 3TO (PYHKLUNN, XUBYLLME Cpeamn CBOUCTB U (06bIYHO)
paboTaroulme Hag Toi BETIMUMHOW, YbUM CBOMCTBOM OHU SIB/ISIOTCS.

OO6beKTbl TaKKe MOTyT paboTarb Kak KapTbl, aCCOLMNPYS 3HAYEHUS C UMEHaMM.
Oneparop in Mcnonb3yeTcs AN BbISCHEHUS TOr0, COAEPXNUT N 06bEKT CBOMCTBO
C JaHHbIM MeHeM. DTO Xe K/1l4eBOe CNOBO ucnosnb3yetcs B uukne for (for (var
name in object)) ana nepebopa BceX CBONCTB 0ObEKTA.

YnpaxHeHuUs

Cymma gnanasoHa

Bo BBeeHMM 6bl1 yNOMAHYT YA06HbIM Cnocob nogcyéra cymm Anana3oHoB
yuncen:

console.log(sum(range(1, 10)));

HanuwwuTe dyHKUMIO range, NpUHMMALOLLLYHO ABa apryMeHTa, Hauasio 1 KOHel|,
AnanasoHa, 1 Bo3BpaLLatoLLyt0 MacCcuB, KOTOPbI COAEePXUT BCe unc/ia U3 Hero,
BK/IOYasi HAYalbHOE Y KOHEUHOE.

3arem HanuwmnTe OYHKUUIO SUM, MPUHUMALOLLY0 MacCcuB Yncen u
BO3BpaLLaloLLyt0 UX CyMMY. 3anyCTUTe yKasaHHYH Bbille NHCTPYKLMIO U1
ybeauTech, YTO OHa Bo3Bpallaer 55.

B kauecTBe 60Hyca A0ONONHUTE (YHKLMIO range, YToObl OHa Mor/ia NPUHUMAaTb
HeobsA3aTeNbHbIN TPETUN aprymMmeHT — Lwar A8 NocTpoeHns maccmsa. Ecnm oH He
3alaH, Wwar paseH eguHuue. BoizoB doyHkumm range(l, 10, 2) gomkeH éyaet
BepHyThb [1, 3, 5, 7, 9]. YéeguTtechb, 4TO OHa paboTaeT ¢ oTpuuaTe/ibHbIM LWarom
Tak, 4To BbI30B range(5, 2, -1) Bo3Bpatlaer [5, 4, 3, 2].

console.log(sum(range(1, 10)));
// - 55

console.log(range(5, 2, -1));
// - [5, 4, 3, 2]
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OGpallaem BCNATb MaccuBs

Y MaccuBOB eCTb METO/ reverse, MeHSoLWMIA NOPSA0K 3/1IEMEHTOB B MaccuBe Ha
o6paTHbIi. B kauecTBe yrnpaxHeHus Hanuwmnte ase yHKUMK, reverseArray u
reverseArraylnPlace. NepBas nosy4yaeT MaccuB Kak apryMeHT U BblAAaET HOBbIM
MaccuB, C 06paTHbIM NOPSAAKOM 3/1eMEHTOB. BTopas paboTaeT kak OpuUrmHasibHbIi
METO/ reverse — OHa MeHsIET NopPsAA0K 3/IEMEHTOB Ha 0OpaTHbIn B TOM MacCuBe,
KOTOPbI GblN eil NnepefaH B Ka4ecTBe aprymMeHTa. He ncnosnb3yiite ctaHAapTHbIN
METO/ reverse.

Ecnu nmeTtb B BUAY NO604YHbIE 3IP(EKTLI N YNCTbIE (DYHKLUUN U3 NpenblayLeit
rnaBbl, KAKON U3 BapMaHTOB BaM KaxeTcs 60siee nonesHobiM? Kakoi 6onee
3(pPEeKTUBHLIM?

console.log(reverseArray(["A", "B", "C"]1));
// - ["Cc", "B", "A"];

var arrayvValue = [1, 2, 3, 4, 5];
reverseArrayInPlace(arrayVvValue);
console.log(arrayVvalue);

// - [5, 4, 3, 2, 1]

Cnucok

O6bEKTbI MOTYT ObITb UCNOJIL30BaHbI AJ/19 NOCTPOEHUSA Pa3/INUHbIX CTPYKTYP
[aHHbIX. YacTo BCcTpeyarLwasacsa CTpyKTypa — CMCOK (He nyTainTe ¢ MacCuBOM).
Cnuncok — cBsA3aHHbI Habop 06BHLEKTOB, rAae NepBbli 06LEKT COAEPXUT CCbISIKY Ha
BTOPOW4, BTOPOI — Ha TPeTuin, n T.n.

var list = {
value: 1,
rest: {
value: 2,
rest: {
value: 3,
rest: null

}
}i

B pe3ynbrate 06beKTbl POPMUPYIOT LIEMOUKY:
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walue: 1 P
rest: ?_E' value: 3
rest rest: rll

Cnuckn yao6HbI TEM, YTO OHU MOTYT AENMTbCS YacTbio CBOEW CTPYKTYPbI.

Hanpumep, MOXHO caenartb ABa cnucka, {value: 0, rest: list} n {value: -1, rest: list},
rae list — aT1o ccbl/ika Ha paHee 06bABNEHHYIO NepeMeEHHYH. DTO ABa
He3aBMCKMbIX CMNCKa, MPY 3TOM Y HUX eCcTb obLan cTpykTypa list, kKoTopas
BK/IHOHAET TPY MOCNefHNX 3N1eMeHTa Kaxaoro 3 Hux. Kpome toro, opurmHasibHblii
CMUCOK TaKXe COXPaHSAET CBOM CBOMCTBA KakK OTAE/bHbIN CMUCOK U3 TPEX
3/1EMEHTOB.

Hanuwwurte pyHkymto arrayToList, koTopas CTPOUT Takyto CTPYKTYpY, nonyyas B
KayecTBe aprymeHTa [1, 2, 3], a Takke doyHkumto listToArray, koTopasi Co3gaéT
MacCcuB 13 cnuncka. Takke HanuwmnTe BCromoraresibHy yHKumMo prepend,
KOTOpasi NoslyyaeT 3/IeMEHT U CO34aET HOBbIV CMUCOK, IAe 3TOT 3/IEMEHT
fo6aBrieH cnepean K nepBoHavyasibHOMY CNUCKY, U (pyHKLMO nth, koTopas B
KayecTBe apryMeHTOB NPUHUMAET CMUCOK U YMC/0, a BO3BPALLAEeT 3/IEMEHT Ha
3a/laHHOI no3uymm B cnucke, nnm xe undefined B cnyyae oTCyTCTBUA TaKOro
3/1eMeHTa.

Ecnu Bawa Bepcusi nth He pekypcrBHa, Toraa HanuWnTe eé PeKypPCrBHYHO
BEPCUIO.

console.log(arrayTolList([10, 20]));

// - {value: 10, rest: {value: 20, rest: null}}
console.log(listToArray(arrayToList([10, 20, 30])));
// - [10, 20, 30]

console.log(prepend(10, prepend(20, null)));

// - {value: 10, rest: {value: 20, rest: null}}
console.log(nth(arrayToList([10, 20, 30]), 1));

// - 20

F'ny6okoe cpaBHeHMe

Onepartop == cpaBHMBAET NepeMeHHble 0ObEKTOB, NPOBEPSSA, CCbINAOTCS /I OHU
Ha oAMH 06bEKT. Ho nHoraa nosnesHo 6b110 6bl CPaBHUTL 06BLEKTLI MO
COLEPXUMOMY.
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HanuwuTte dpyHKumio deepEqual, koTopasi NpUHUMAET ABa 3HAYEHUS U
BO3BpaLLaET true, TO/IbKO €C/1M 3TO Ba O[IMHAKOBbIX 3HAYEHUSI NN 3TO 0OBEKTHI,
CBOIiCTBA KOTOPbIX MMEIT OfMHAKOBbIE 3HAYEHUS, €C/TN UX CPaBHMBATb
PEeKypCcUBHbLIM Bbi3oBOM deepEqual.

YT06bI Y3HATb, KOrga cpaBHMBaTb BE/IMUYNHbLI Yepe3 ===, a Korga — 06bekKTbl Mo
CoAEPXMMOMY, UCNOoNb3yiTe oneparop typeof. Ecnn oH BblAaéT “object” ans
06enx BeIMUnH, 3Ha4YnUT HY)XKHO Aenartb rybokoe cpaBHeHue. He 3abyabte 06
O4HOM AypaukoM UCKHOYEHUW, CNTYHMBLLIEMCS M3-3a UCTOPUYECKNX NPUYUNH:
“typeof null” Toxxe Bo3Bpataet “object”.

var obj = {here: {is: "an"}, object: 2};
console.log(deepEqual(obj, obj));

// - true

console.log(deepEqual(obj, {here: 1, object: 2}));

// - false

console.log(deepEqual(obj, {here: {is: "an"}, object: 2}));
// - true

CTpyKTypHl JaHHBIX: 00bEKThI 1 MaCCHBBI 89



BripasuTenbHbIi Javascript

@dYHKUUK BbICLLEro nopsigka

Uy-nu u Ly-cy noxsa/isi/iucb pasmMepamu c80UX HOBbIX rpogpamMm. «[secmu
mbICSY CMPOK»,- ckasas Lly-/iu,- «He cyumas KommeHmapues!» Lly-cy omsemuri:
«[gh-gh, Mosi — moumu Mu/1/1IUOH cmpok». Macmep FKOHb-Ma cka3as. «Mosi s1ydwas
rnpoapamMmma 3aHumaem rnsgmscom CmpokK». Yc/ibiwas amo, Ly-nu u Lly-cy
ucrnsimasiu rnpocsemsieHue.

MacTtep FOHb-Ma, KHura nporpaMmmmpoBaHus

EcTb ABa cnocoba NoCTpoeHMs nporpamMm: cAaenaTb MX HACTO/IbKO NPOCTbIMU, YTO
TaM O4YeBUAHO He ByAeT OLWMOOK, NN XKe HACTOMIbKO CMOXHbLIMU, YTO TaM He
OyaeT o4eBUAHbIX OLUNOOK.

JOHTOHM Xoap, 1980 nekuna Ha BpyyeHUn npemumn TblopuHra

Bonbluas nporpaMmMa — 3aTpatHasi nporpaMmMa, 1 He TOMbKO 13-3a BPpEMEHU eé
HanucaHusi. BonbLLUOK pa3Mep 06bIYHO 03HAYAET CMIOXHOCTb, a C/IOKHOCTb
COMBAET C TOJIKY NPOrpamMmmucToB. CoUTbIE C TOSIKY NPOrpaMMMUCTbI AenaroT
OLWMGKM B Nporpammax. bonbluas nporpamma o3HadaeT, 4To 6aram ecTb rae
CNpsTaTbCs U UX NOJSTyYaeTcs TpyaHee OTbicKaTb.

BepHEMCS HEHaZ0MIro K ABYM NpuMepam 13 BBeAeHus. [epBbli caMO40CTaTOuEH,
N 3aHMMAET LLECTb CTPOK.

var total = 0, count = 1;
while (count <= 10) {
total += count;
count += 1;

}
console.log(total);

BTOpoii 0CHOBaH Ha ABYX BHELIHUX DYHKLMAX 1 3aHUMAET OfIHY CTPOKY.

console.log(sum(range(1, 10)));

B KakoM 13 HUX CKOpee BCTPETUTCS oLmnbka?
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Ecnn mbl fo6aBnM pasmep onpeaeneHunii sum v range, BTopas nporpamMmmMa Toxe
nonyynTca 60/bLLION — 60/bLUE NepBOi. HO 1 BCE paBHO yTBeEpXAato, YTO OHa
CKopee Bcero 6yaet npaBu/bHOMN.

370 6yAET NOTOMY, UTO BblpaXXeHWe peLleHnst HeNocpeaCTBEHHO OTHOCUTCS K
pelwiaemoli 3aaade. CyMMMpOBaHMNE YNCIOBOTO NPOMEXYTKA — 3TO HE LIUK/IbI U
CUYETUMKN. DTO CYMMbI 1 NPOMEXYTKN.

Onpepnenenust aToro crioBapa (pyHKUMKM sum 1 range) dyayT BK/oYaTb LNKIIbI,
CUYETUMKM 1 ApYyrue criydaliible geTanun. Ho noToMy, 4TO OHM BblpaXxatoT 6osiee
MPOCTbIE€ KOHLEeNUUM, 4eM BCA nporpaMmma, Ux npoule caenarb npaBu/ibHO.

AGCTpakuuu

B nporpaMMHOM KOHTEKCTE 3TV «C/I0BapHble» ONpeAeneHmnsl YacTo HasbiBalOT
abcTpakumsMn. AGCTpakLMU NpAYyT AeTann U AAT HaM BO3MOXHOCTb
pasroBapvBaTh O 3aja4ax Ha BbICLLEM, UM 6osiee abCTPaKkTHOM, YPOBHE.

CpaBHuTe ABa peLienTta ropoxoBoro cyna:

/Jobasbme 8 EMKOCMb 10 00HOU HYawkKe Cyx020 20poxa Ha rnopyuro. Jobasbme
BOObI makK, YmobbI OHa MoKpbl/ia 20poX. Ocmasbme e20 mak MUHUMYM Ha 12
yacos. BbiIHbme 20pox U3 BoOb! U MoMecmume ux Ha ckosopooy. [Jobasbme 4
yawku 80Okl Ha NMopyuro. 3akpolime CKOBOPOAyY U mywiume 20pox d8a Yaca.
Bo3bmume o nosioBuUHe /iykosuybl Ha rnopyuro. FNopexsme Ha KycKu HOXOM,
dobasbme K 20poxy. Bosbmume 1o 00HoMy cmeb/ito ce/iboepesi Harnopyuro.
[Mopexbme Ha KyCKU HOXOoM, dobasbme K 20poxy. BozbMume no MopKoske Ha
rnopyuro. Nopexxbme Ha KycKu HOXXoM, dobasbme K 20poxy. Flomosbme ewé 10
MUHym.

BTopon peuenT:

Ha nopyuro: 1 yawka cyxo20 20poxa, nosiosuHa /1iykosuuybl, cmebesib ce/iboepes,
MopKoBKa. BbiMayusalime 2opox 12 yacos. Tywume 2 4aca 8 4 JYawkKax BoObl Ha
nopyuto. NMopexeme u dobasbme osowju. Fomosbme ewé 10 MUuHym.

BTopoii — kopoye U npolile. Ho BaM HYXHO 3HaTb YyTb 60/bLLUE NOHATUIA,
CBSI3aHHbIX C TOTOBKOV — BbIMauBaHue, TylleHne, peska (1 0BOLLK).
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[Mporpammunpys, Mbl HE MOXXEM paccyuTbIBaTb Ha TO, YTO BCE HeO6XOp|I/IMbIe

cnosa 6yayT B Hallem crioBape. [13-3a aTOro Bbl MOXeTe CKaTUTbCA A0 LwabnoHa

NepBOoro peuenTa: ANKTOBaTb KOMMbIOTEPY BCE MEJIKME LLaXK/ ApYr 3a ApYyrom, He

3ameyasi NoHATUIA 60/1ee BbICOKOTO YPOBHSI, KOTOPbIE OHU BblPaXaltoT.

BTopoii HaTypoii nporpaMmmumncTa A0/HKHO CTaTb YMEHME 3aMeydatb, Koraa noHaTue

YMO/SIET NpUaymaTth AJ151 HEr0 HOBOE C/I0BO M BbIHECTM B abCTpaKLMIO.

AGcTparupyem oo6xon maccusa

MpocTbie OyHKLMW, KOTOPbIE Mbl UCMOMbL30Ba/IM PaHbLUe, XOpoLUn AN
nocTpoeHus aberpakymin. Ho nHorga nx 6oiBaeT He4OCTATOYHO.

B npeablayLieli rnaBe Mbl HECKO/IbKO pa3 BCTPeYas v Takol LUK

var array = [1, 2, 3];

for (var i = 0; i < array.length; i++) {
var current = array[i];
console.log(current);

3

Ko nblTaeTcs ckasarb: «415 Kax40ro a/ieMeHTa B MaccuBe — BbIBECTU €0 B
KOHCO/1b». HO OH ncnonb3yeT 06X04HOM NyTb — C NepeMeHHoR AN1a nogcyéTa i,
NPOBEPKON ANMHbI MaccKBa, U 00bSABIEHMEM AONONHNTENbHOM NEePEeMEHHO
current. Masio TOro, 4YTo OH He O4YeHb KpacuB, OH ELLE 1 AB/ISETCH NOYBOW AN
NOTEHUMaIbHbIX OLWMOOK. Mbl MOXEM C/lyYailHO NOBTOPHO UCMNO/b30BaTh
nepemMeHHyto i, BMecTo length Hanucartb lenght, nepenytartb nepemMeHHble i 1
current, n T.N.

[aBaiiTe abcTparmpyem ero B oyHKUMI0. MOXeTe npuaymartb cnocob caenarb
3T10?

[l0BO/IbHO MPOCTO HanUcaTb PyHKLMIO, 06XOASLLYH MACCUB U BbI3bIBAKOLLYHO /15

Kaxxgoro afiemeHTta console.log

function logEach(array) {
for (var 1 = 0; 1 < array.length; i++)
console.log(array[i]);
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Ho uTo, ecnu Ham Hago Aenatb UTO-TO APYroe, HeXenu BbIBOANUTb 3/1EMEHTbI B
KOHCO/b? MOCKO/bKY «lenaTb YTO-TO» MOXHO NpeAcTaBUTb Kak oyHKUMIO, a
(pyHKLUMMN — 3TO NPOCTO NEepPeEMEHHbIE, Mbl MOXEM NnepeaaTb 3T0 AeliCTBME KakK
apryMeHT:

function forEach(array, action) {
for (var 1 = 0; 1 < array.length; i++)
action(array[i]);

foreEach(["Tuan", "Munun", "Tpamgua"], console.logq);
// - Tunn

// - Munn

// - Tpamausa

YacTo MOXHO He nepepaBaTh 3apaHee onpegenénHyto pyHkumio B forEach, a
co3gaBarb OYHKLMIO NPAMO Ha MecTe.

var numbers = [1, 2, 3, 4, 5], sum = 0O;
forEach(numbers, function(number) {
sum += number;

1)
console.log(sum);
// - 15

BbIrnaguT noxoxe Ha knaccuyeckuii umkn for, ¢ Tenom yukna, 3anmcaHHbIM B
6noke. OgHako, Tenepb TeN0 HaXOAUTCH BHYTPU (PYHKLMK, U Takke BHYTPU CKOBOK
Bbi3oBa forEach. MoaTomy ero Hy>KHO 3aKpbITb Kak OUrypHOI, Tak 1 Kpyrnoi
CKOOKO.

cnonb3ys aToT WaboH, Mbl MOXEM 3aaTb UMSA NepeMeHHON /18 TeKyLLEero
anemMeHTa maccvea (number), 6e3 Heo6XoANMOCTU BblGMpPaThb ero U3 Mmaccusa

BPYUHY!IO.

Boob6liie, Ham Aaxe He HyXHOo nucatb camum forEach. 3To cTaHAapTHbI MeTof
MaccuBOB. Tak Kak MaccuB ye nepefaH B KauecTBe NepeMeHHO, Hal KOTopol
Mbl paboTaem, forEach NpMHUMaET TO/bKO OANH apryMeEHT — (PYHKLMIO, KOTOPYHO
HY)XHO BbINOIHUTb 7151 K&XKA0r0 3/1EMEHTA.

[ns AemoHcTpaumm yao6ecTea 3Toro noaxoaa BeEpHEMCS K OyHKLUM U3
npeaplayliei rnaebl. OHa COAEPXMUT ABa LMKNA, NPOXOASALLMX N0 MacCUBaM:
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function gatherCorrelations(journal) {
var phis = {};
for (var entry = 0; entry < journal.length; entry++) {
var events = journal[entry].events;
for (var i = 0; i < events.length; i++) {
var event = events[i];
if (!(event in phis))
phis[event] = phi(tableFor(event, journal));

b
b

return phis;

Ncnonb3ys forEach mbl genaem 3anncb YyTb KOPOYe 1 ropasfo umLLe.

function gatherCorrelations(journal) {
var phis = {};
journal.forEach(function(entry) {
entry.events.forEach(function(event) {
if (!(event in phis))
phis[event] = phi(tableFor(event, journal));

});
1)

return phis;

PYHKUNUN BbICLUEro nopaaka

®yHKUMK, onepupytoLme ApYruMu yHKUUSIMU — GO NPUHMMAs UX B KayecTBe
aprymeHToB, NM60 BO3BpaLLasi UX, Ha3bIBAKTCS (DYHKLIMSMY BbICLLETO NOpsiKa.
Ecnu Bbl YXe NOHSAN, YTO (PYHKLUM — 3TO BCETO JI1LLb NEepeMeHHbIe, HUYEero
0COGEHHOTO B CYLLECTBOBAHMUMN TaKUX (OYHKLMI HET. TePMUH NPOUCXOANT 13
MaTeMaTuKu, rae pasnuums Mexay QYHKUMSMA U ApYTMU 3HAYEHUSIMU
BOCMpPUHUMatOTCS 60s1ee CTporo.

®YHKUMW BbICLLIEro NopsiaKa Nno3BosisiioT Hac abeTparnposaTb AENCTBUS, a He
TOMbKO 3HaueHusl. OHY GbIBaOT pasHbIMK. HanprmMep, MOXHO caenatb yHKLNIO,
CO37atoLLLy0 HOBblE OYHKLIMN.

function greaterThan(n) {
return function(m) { return m > n; };
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}

var greaterThanl® = greaterThan(10);
console.log(greaterThan10(11));
// - true

MOXHO caenatb QPYHKLMI0, MEHSIOLLYIO ApYyr1e PYyHKUMN.

function noisy(f) {
return function(arg) {
console.log("calling with", arg);
var val = f(arg);
console.log("called with", arg, "- got", val);
return val;
}i
}
noisy(Boolean)(0);
// - calling with 0
// - called with @ - got false

MOXHO Aaxe aenartb OyHKLMK, Co3AatoLie HOBble TUMbl YNpaB/IeHNsi NOTOKOM
BbINO/IHEHMS MPOrPaMMbI.

function unless(test, then) {
if (!test) then();
}

function repeat(times, body) {
for (var 1 = 0; 1 < times; i++) body(i);

}

repeat (3, function(n) {
unless(n % 2, function() {
console.log(n, "is even");

1),
1)

// - 0 1is even
// - 2 1is even

MpaBuna nekcuyecknx obnacteit BUAMMOCTU, KOTOPbIe Mbl 06CYXaanu B rnase 3,
paboTalT HaM Ha Nonb3y B TakMx cydyasix. B nocnegHem nprvepe nepeMeHHas
N — 3TO apryMeHT BHELUHEeWN (oyHKUMW. MOCKObKY BHYTPEHHSA DYHKLNA XMUBET B
OKPY)XEHMMN BHELLHEN, OHa MOXET MUCMNOo/Mb30BaTh N. Tena Taknx BHYTPEHHMX
tyHKUMIA UMEIOT AOCTYN K NepeMeHHbIM, OKPYXXaLWwmum nx. OHU MOTyT UrpaTtb
posib 6/10K0B {}, UCMONb3YEMbIX B 06bIYHbIX LIMKIAX U YCNOBHbIX BbIPAXEHMSIX.
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BaxkHOe OTn4ne B TOM, YTO NepemMeHHble, 06bAB/IEHHbIE BHYTPU BHYTPEHHUX
thbyHKUMIA, He NnonagatoT B OKPYXXeHMe BHELLHeN. VI 06bIYHO 3TO TOMBLKO K NyyLleMy.

Nepepaya aprymeHTOB

®PyHKUMA Noisy, 06bABNEHHANA paHee, KoTopasi nepeaaéT CBOW apryMeHT B ApYryto
doyHKUMIO, HE COBCEM Ya06Ha.

function noisy(f) {
return function(arg) {
console.log("calling with", arg);
var val = f(arg);
console.log("called with", arg, "- got", val);
return val;

}i

Ecnu f npuHumaeT 60/bLUe OAHOro NnapaMeTpa, OHa NoyYnT TOSIbKO NEPBBIN.
MOXXHO 6b110 6bl 06aBUTL Ky4y apryMeHTOB K BHYTpeHHel thyHkummn (argl, arg2
N T.4.) V nepefatb Bcex ux B f, HO Belb HEM3BECTHO, KAKOro KOsiMyecTsa Ham
XBaTuT. Kpome Toro, chyHkuus f He morna 6bl KOppPeKTHO paboTtarb C
arguments.length. Tak kak Mbl BCE Bpems nepegasann 6bl 0ANHAKOBOE YNUC/IO
aprymeHToB, 6b1/10 6bl HEM3BECTHO, CKOJ/IbKO apryMeHTOB Ham 6bl10 3a4aHo
N3HaYasIbHO.

[nsa Takmx cnydaes y hyHKUMIA B JavaScript ecTb metog apply. Emy nepegatot
MaccuB (U1 0OBLEKT B BUAE MaccuBa) U3 apryMeHTOB, a OH Bbl3blBaeT (DYHKLINIO C
aTUMM apryMmeHTamu.

function transparentWrapping(f) {
return function() {
return f.apply(null, arguments);

}i
}

[aHHas pyHKUMA 6ecrnonesHa, Ho OHa IeMOHCTPUPYET MHTEPEeCYoLWNIA Hac
labnoH — Bo3Bpalliaemas et pyHKUNa nepenaéT B f Bce nonyyeHHble eto
aprymeHThbl, HO He 6o/ee Toro. MpoucxoanUT 3TO NP NOMOLLIM Nepeaaun eé
COBCTBEHHbIX apryMeHTOB, XpaHsALLMXCS B 06beKTe arguments, B MeTos apply.
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MepBbiii aprymeHT metoga apply, KOTOPOMY Mbl B JAHHOM C/ly4Yae NpucBanBaem
null, MOXXHO MCMOMb30BaThb A4/ AMYNSALUNMN Bbi3oBa MeToaa. Mbl BEPHEMCS K 3TOMY
BOMpPOCY B crieayroulen rnase.

JSON

®PYHKLUMKM BbICLLEro NopsaaKa, KOTopble KakMM-TO 06pa3oM NPUMEHSAIOT PYHKLMIO K
3/1leMeHTaM MaccuBa, LUMPOKO pacnpocTpaHeHbl B JavaScript. Metop, forEach —
oHa 13 caMbIX NPUMUTUBHbIX NOAOOHLIX DYHKUMIA. B KauecTBe MeTo40B
MacCUBOB HaM [OCTYMNHO MHOMO APYrMx BapuaHToB (PyHKUMIA. 151 3HAKOMCTBa C
HUMW faBaiTe nourpaem ¢ Apyrum Habopom [aHHbIX.

HeckonbKo /1eT Ha3ag KTo-To 06CneoBas MHOIO apxX1BOB U caenast Lesnyt KHUry
Nno UcTopun Mmoei paMmnnn. A oTKpbI €€, HaZesiCb HalTK TaM pbilapen,
nMpaToB N aJIXMMUKOB... HO oka3anocb, YTO OHa 3arojiHeHa B OCHOBHOM
donamaHgcknumm chepmepamu. na passnevyeHna 9 3BneK MHGopmaymo no Mo
HenocpeacTBEHHbIM Npeakam 1 odoopmun B hopmarte, NpUrogHoM Ans YTeHus
KOMMNbIOTEPOM.

daiin BbIrNSAUT NPUMEpPHO Tak:

{"name": "Emma de Milliano", "sex": "f",
"born": 1876, "died": 1956,

"father": "Petrus de Milliano",
"mother": "Sophia van Damme"},

{"name": "Carolus Haverbeke", "sex": "m",
"born": 1832, "died": 1905,

"father": "Carel Haverbeke",

"mother": "Maria van Brussel"},

. W TakK pganee

3710T (hopmart HasbiBaeTcsa JSON, uTo o3HavaeT JavaScript Object Notation
(pasmeTka 06bekToB JavaScript). OH LUMPOKO UCNONb3YEeTCA B XpaHEHUN AaHHbIX
N CETEBbLIX KOMMYHUKaLUAX.

JSON noxox Ha JavaScript no cnoco6y 3anucy MaccuBoB 1 06EKTOB — C
HEKOTOPbIMU OrpaHnyeHnsIMAU. Bce MMeHa CBOICTB A0/MKHbI 6bITb 3aK/H0UYEHbI B
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[1BOViHbIE KaBblIUK/, a TaKXKe A0MYyCKaTCs TO/IbKO NPOCTbIE BEMNUNHBI — HAKAKNX
BbI30BOB (PYHKLNIA, NEPEMEHHbIX, HUYETO YTO BK/OUYAsI0 6bl BblUMCIEHUS. Takke
He [0MnycKalTCs KOMMEHTapuun.

JavaScript npegoctasnset oyHkunn JSON.stringify n JISON.parse, KoTopble
npeo6pa3oBbIBAlOT AaHHbIe N3 3TOro dpopmara 1 B aToT dpopmar. Nepsas
NpUHUMaET 3HayYeHne 1 Bo3epawaeTt cTpouky ¢ JSON. BTopas npyHMMaET Takyro
CTPOUKY 1 BO3BpaLLaeT 3HayYeHue.

var string = JSON.stringify({name: "X", born: 1980});
console.log(string);

// - {"name":"X","born":1980}
console.log(JSON.parse(string).born);

// — 1980

MepemeHHass ANCESTRY_FILE pgoctynHa 3geck. OHa cogepxut JSON chaiin B
BUAE CTPOKW. [laBaiTe eé packognpyem v nocymtaem Kosim4ecTBo YyNoMsiHYThbIX
noaen.

var ancestry = JSON.parse(ANCESTRY_FILE);
console.log(ancestry.length);
// - 39

PunbTpyem maccus

UT0o6bI HaliTV NoAein, KoTopble 6b11M MonoAdpl B 1924 rogy, MOXET NpUrognTbCs
cnepyowan yHkumsa. OHa OTUILTPOBbLIBAET 3/1IEMEHTLI MaccKBa, KOTopble He
NPOXO4AT MPOBEPKY.

function filter(array, test) {
var passed = [];
for (var i = 0; 1 < array.length; i++) {
if (test(array[i]))
passed.push(array[i]);

}

return passed;

}

console.log(filter(ancestry, function(person) {
return person.born > 1900 &amp;&amp; person.born < 1925;
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3));
// - [{name: "Philibert Haverbeke", ..}, ..]

icnonb3yeTcsa apryMmeHT ¢ UMEHeM test — 3To (PYHKUMS, KOTopasi NPon3BOANT
BbluncneHnst npoBepkn. OHa BbI3bIBAETCA A1 KQXKAOr0O 3/IEMEHTa, a
BO3BpalllaemMoe el 3HavyeHue onpegensert, nonagaeT /v 3TOT 3/IEMEHT B
BO3BpaLlaemblii MaccuB.

B haiine okaszanock Tpu YenoBeka, KoTopble 6bl MonoAbl B 1924 — nenyuka,
6abyLuka 1 gBolopoaHasa 6adyLka.

O6partuTe BHUMaHue — pyHKuuA filter He yaanseT anemeHTbl U3 CyLLecTBYIOLLEro
MaccyBa, a CTPOUT HOBbIW, COAEPXaLlnii TOMIbKO MpoLue/Llne npoBepKy
3/1eMEHTbI. JTO YncTas PYyHKLUMS, NOTOMY YTO OHA He NOPTUT NepesaHHbIn el
MaccuB.

Kak n forEach, filter — aTo ognH 13 ctaHA4apTHbLIX METOA0B MaccuBa. B npumepe
Mbl OnMcasiv Takyro OYHKLNIO, TOSTbKO YTOObI NOKa3aTb, YTO OHa AeflaeT BHYTPU.
OTHbIHE Mbl ByAeM UCnosib30BaThb €€ NPoCTo:

AN

¢ onsole.log(ancestry.filter(function(person) { return person.father == "Carel
Haverbeke"; })); // - [{name: "Carolus Haverbeke", ...}]

##MNpeobpa3oBaHns NpyU MoMoly map
[lonycTM, eCcTb Yy Hac apxuB OGLEKTOB, NpeACTaBASWMX /OAEV, KOTOPbLIA 6bin Monyy

MeTog map npeob6pa3oBbiBaeT MAacCuB, MNPUMEHAS QYHKLMIO KO BCEM €ro S/eMeHTam u c

A 7 s

function map(array, transform) { var mapped = []; for (var i = O; i < array.length;
i++) mapped.push(transform(array]i])); return mapped; }

var overNinety = ancestry.filter(function(person) { return person.died - person.born
> 90; }); console.log(map(overNinety, function(person) { return person.name; })); //
- ["Clara Aernoudts", "Emile Haverbeke", // "Maria Haverbeke"]

UTO WMHTEpPecHO, /AWM, KOTOopble NPOXuan xoTa 6bl 4o 90 fieT - 37O Te camble, 4YTO M

Kak n forEach un filter, map Takxe sABAsgeTCHA CTaHLapTHbBM METO4OM Yy MacCUBOB.
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##CymvmmpoBaHue c¢ reduce
Jpyrov nonynspHeli npumep paboTbl C MaccuBamy - MNOJyYeHUEe OAMHOYHOrO 3HayeHus

Onepauusi BbICWErOo Mopsifka TakKoro Tuna HasbiBaeTcs reduce (yMeHbWEHWE; WAW WHOT

NapameTpbl GyHKUMM reduce, KpoMe MaccuBa - KOMGMHMpYWAs OYHKUUS M HadasbHOe

A ] 2

function reduce(array, combine, start) { var current = start; for (vari =0; i <
array.length; i++) current = combine(current, array[i]); return current; }

console.log(reduce([1, 2, 3, 4], function(a, b) { return a + b; }, 0)); // - 10

CTaHAapTHbIAi MeTo4 MaccuBOB reduce, KOTOpbIi, KOHeYHO, paboTaeT Tak xe, ewé o6o.

YTOoO6bI npu nomoun reduce HaWTu camoro APEBHEITr0 N3 U3BECTHbIX MOUX MNMpeakKoB, Mbl

4 - o]

console.log(ancestry.reduce(function(min, cur) { if (cur.born < min.born) return cur;
else return min; })); // - {name: "Pauwels van Haverbeke", born: 1535, ...}

##KOMMNOHYyemMoCTb
Kak Obl Mbl MOF/IM HanucaTb npeapiaywunii npumep (MNOUCK 4YenoBeKa C caMol paHHel ga

A - s

var min = ancestry[0]; for (var i = 1; i < ancestry.length; i++) { var cur = ancestry][i];
if (cur.born < min.born) min = cur; } console.log(min); // - {name: "Pauwels van
Haverbeke", born: 1535, ...}

UyTb 6O/blle MNEepeMeHHbIX, Ha ABe CTPOYKM A/IMHHEE - HO MoKa AOCTAaTO4YHO MOHSTHbINA

OYHKLMM BbICWErO Mopafka packpbiBaloT CBOWM BO3MOXHOCTM MO-HacTodAlWemy, Korga Bam

A . s

function average(array) { function plus(a, b) { return a + b; } return
array.reduce(plus) / array.length; } function age(p) { return p.died - p.born; }
function male(p) { return p.sex =="m"; } function female(p) { return p.sex =="{"; }
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console.log(average(ancestry.filter(male).map(age))); // - 61.67
console.log(average(ancestry.filter(female).map(age))); // - 54.56

(Fnyno, 4To Ham MNPUXOAUTCS OMpeaensTb C/OXeHWe KakK OyHKuui plus, HO omepaTop
BMeCcTO TOro 4To6bl BNyThiBaTb anropuTM B 6GO/bWOK LUWKA, BCE pacnpeaesieHo Mo KOH
[N HanucaHusa MOHATHOrO Koda 3TO MPSIMO-TaKW CKa3o4yHasi BO3MOXHOCTb. KOHEuHo,

##leHa
B cuyacT/IMBOM Kpal 3/1eFraHTHOTrO KOAa W KpacuBbiX padyr XMBET rafcKoe 4yauue no

NMporpamma, obpabaTbiBawwWas mMaccuB, KpacuBee BCero npeacTtasfifgeTcA B BuAe Mocrie
ToyHO Tak Xe, nepepgada ¢yHkumm B forEach, 4To6b Ta npownacb MO MaccuMBy 3a Ha
Tak Xe 006CTOAT fAesla CO MHOMUMW TexXHUKamu, yaydwawowyMm 4nTaemocTb nporpamm. A
K cyacTbto, 6GO/bWAHCTBO KOMMNbIOTEPOB 6€3YMHO ObiIcTpble. Ecnu Baw Habop AaHHbIX He
Y[o6HO NpvMEpPHO MNOACUUTHIBATb, KakK 4YacTo OyAeT Bbi3blBATbCHA [AaHHbLI KyCcO4YeK Koja

##lpa-npa-npa-npa-npa-..
Mo pepn, dnnubepT XaBepbeke, YNOMAHYT B daine C daHHbMWM. HaymHas Cc Hero, A M

UTo6bl MPONTKW OT WMEHU Npefka A0 06beKkTa, NpeAcTaBAAWEro ero, Msl CTPOUM 06be
A ] i

var byName = {}; ancestry.forEach(function(person) { byName[person.name] =
person; });

console.log(byName["Philibert Haverbeke"]); // - {name: "Philibert Haverbeke",

)

3aflaya - He MPOCTO HaMTW y Kaxaoil M3 3anuceil oTua M MNOCYMTATb, CKOMbKO WAroB
Pa3yMHO 6yAeT MpoBecTW aHanoruw c reduce, rge MacCuB HU3BOAUTCS A0 €AWHCTBEH
Mbl CUuMTaeM 3TO 3HAYEHWe AN KOHKPETHOro 4YefioBeKa, KOMOMHUPYS 3TW 3HA4YeHus er
MpuHUMan 4denoBeka, OYHKLMIO 418 KOMOUHWPOBAHMA 3HAYeHWid OT ABYX MPEAKOB U 3Ha
A i

function reduceAncestors(person, f, defaultValue) { function valueFor(person) { if
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(person == null) return defaultValue; else return f(person,
valueFor(byName[person.mother]), valueFor(byName[person.father])); } return
valueFor(person); }

BHyTpeHHAA ¢yHKums valueFor pa6oTaeT C Of4HMM 4YeflOBEKOM. Bnarogapsi peKypcuBHO

Tenepb Mbl MOXeM MCMNOMb30BaTb 3TO A1 noacyéTta npoueHTa [AHK, KoTopoe Mo peny

A 1] 2

function sharedDNA(person, fromMother, fromFather) { if (person.name ==
"Pauwels van Haverbeke") return 1; else return (fromMother + fromFather) / 2; }
var ph = byName["Philibert Haverbeke"]; console.log(reduceAncestors(ph,
sharedDNA, 0) / 4); // — 0.00049

Yenosek no uMeHwW MayBencom BaHH XaBepbeke, oyeBuAHO, Aennt 100% AHK c MNaysen
CTaTUCTUYECKN Yy MeHA npumepHo 0.05% AHK coBnagaeT C mMoum npegkoMm M3 16 Beka.

MOXHO Obl10 Obl noaocyYMTaTb 3TO YUC/IO U 6e3 ucnonbloBaHua reduceAncestors. Ho P

4 - o]

function countAncestors(person, test) { function combine(person, fromMother,
fromFather) { var thisOneCounts = test(person); return fromMother + fromFather +
(thisOneCounts ? 1 : 0); } return reduceAncestors(person, combine, 0); } function
longLivingPercentage(person) { var all = countAncestors(person, function(person)
{ return true; }); var longLiving = countAncestors(person, function(person) { return
(person.died - person.born) >= 70; }); return longLiving / all; }
console.log(longLivingPercentage(byName["Emile Haverbeke"])); // — 0.145

He HYXHO OTHOCUTbLCS K TaKuMM pacuyéTam C/MIWKOM CepbE3HO, TaK KaK HalW Habop cof

##CBA3bIBaHNE
MeTon bind, KoTopbin ecTb Yy Bcex OyHKUWIA, CO34aET HOBYW0 OYHKUMIO, KOTOopas Bbi30

Cnepylownii npuMep nokasbiBaeT, Kak 3To paboTaeT. B HEM Mbl onpegensieM ¢yHKuuo i

A ] 2]

var theSet = ["Carel Haverbeke", "Maria van Brussel", "Donald Duck"]; function
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isinSet(set, person) { return set.indexOf(person.name) > -1; }

console.log(ancestry.filter(function(person) { return isinSet(theSet, person); })); //
- [{name: "Maria van Brussel", ...}, // {name: "Carel Haverbeke", ...}]
console.log(ancestry.filter(isinSet.bind(null, theSet))); // — ... same result

BbizoB bind Bo3BpawaeT ¢QyHKUMIO, KOTOopasa Bb30BeT isInSet C nepBbiM aprymeHTom t
MepBblii aprymeHT, KOTOpbIA celidac ycTaHoBseH B null, wncnonb3yeTcsa A/19 BbI30BOB

#H#ATOI
BO3MOXHOCTb MepefaBaTb BbI30B QYHKUUU APYrUM QYHKUUSIM — HE MPOCTO WrpylKa, HO

Y MaccuBOB €CTb HECKOJ/IbKO MOSIe3HbIX MeTOLOB Bbicwero nopsgka - forEach, uTo6bl

Y OYyHKUMA ecTb meToh apply, Ans nepejaynm UM aprymeHTOB B BUAE MaccuBa. Takxe

##YnpaxHeHus

###CBEpPTKa

Wcnonb3yiiTe meTon reduce B KombuHauuum c concat ana CBEPTKM MaccuBa MacCHBOB
A 1 i

var arrays = [[1, 2, 3], [4, 5], [6]]; // Baw kog 1yT /[ - [1, 2, 3, 4,5, 6]

###Pa3HuLUa B BO3pacTe mMaTepein u ux getei
Ncnonb3ya Habop [faHHbIX M3 MpuMepa, MNOACUUTATE CpefHioln pa3HuLy B BO3pacTe Me

06paTUTE BHUMaHME - He BCe MaTepu, YMoMsiHyTble B Habope, MPUCYTCTBYKT B HEM.

A 1 s

function average(array) { function plus(a, b) { return a + b; } return
array.reduce(plus) / array.length; }

var byName = {}; ancestry.forEach(function(person) { byName[person.name] =
person; });

/[ Baw kog TyT

Il - 31.2

###CcTOpHNUECKaa oxugaemasa MNPOAOIKUTENIbHOCTb XU3HU
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Mbl cuMTanM, 4UYTO TOMbKO MNOC/eAHee MOKO/NeHWe faei aoxuno go 90 net. [Jlasaiite p

4 ] o]

function average(array) { function plus(a, b) { return a + b; } return
array.reduce(plus) / array.length; }

// TyT Baw Kop,

Il - 16:43.5//17:51.2// 18: 52.8 // 19: 54.8 [/ 20: 84.7 // 21: 94

B KauyecTBe MPU30BOI Mrpbl HanmuuMTe QYHKUMIO groupBy, ab6cTparupywouyio onepauuio r

###EvVery n some
Y MaccuBOB eCcTb el cTaHfapTHble MeToAbl every U some. OHU MPUHMMAT KaK aprym

HanuuunTte q)yHKU'Vll/l every n some, KOTOpre pa60Ta}0T TaK Xe, KaK 3Tu MeTO,D'bl, TO/1b
) i

// Baw kog, TyT

console.log(every([NaN, NaN, NaN], isNaN)); // — true console.log(every([NaN,
NaN, 4], isNaN)); // - false console.log(some([NaN, 3, 4], isNaN)); // — true
console.log(some([2, 3, 4], isNaN)); // - false
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TanHada XXU3Hb OO BHEKTOB

[po6siema 06LEKMHO-0PUEHMUPOBAHHBIX 13bIKOB B MOM, YMO OHU mauwjam c
coboll BCE CBOE HESIBHOE OKPY)XeHUe. Bam HyxeH 6bl/1 6aHaH — a Bbl 11o/1yd4aeme
20pu/isy ¢ baHaHoOM, U Uesible OXyHa/1u Bripuoady.

[bxo ApMCTPOHT, B MHTepBbO Coders at Work

TepMyH «06BEKT» B MPOrpaMmMmUpoOBaHNN CUTbHO NepPeErpyXxeH 3HayeHnsamun. B
Moei npodpeccrn 06bEKTbI — CTUSb XWU3HU, TEMA CBALLEHHbIX BOWH 1 1l061Moe
3ak/IMHaHWe, He TePAIOLLMIA CBOE Marnyeckomn cubi.

CTOpPOHHEMY YeI0BEKY BCE 3TO HEMOHATHO. HauHEM Xe € KpaTKoin nctopum
00BHEKTOB Kak KOHLUENUMM B MPOorpaMMnpoBaHum.

NcTopua

3Ta uctopusi, Kak 60MbLLIMHCTBO UCTOPWIA O NPOrpaMMMpPOBaHNM, HAYMHAETCS C
npo6neMbl CNOXHOCTU. OfiHa U3 UAEl TOBOPUT, UTO C/IOKHOCTb MOXHO cAenaTtb
ynpae/nsieMoii, pazfaenvs eé He He6osbLLUNE YacTu, NU30/IMPOBaHHbIE ApPYr OT
Apyra. 9TW YyacTuh CTaIn Ha3blBaTb 0GbEKTAMM.

O6bEKT — TBEpAANA CKOp/yna, CKpbIBaKOLLAs JINMKYH CI0XKHOCTb BHYTPU, Y BMECTO
Heé npegnararowas Ham HeCKO/TbKO pyYek HacTPOIKN 1N KOHTaKTOB (Bpoae
METOA0B), NPeACTaBNALNX MHTEPENC, NOCPEeACTBOM KOTOPOIro O6BLEKT HYXKHO
Mcnonb3oBaTh. Miges B TOM, YTO MHTepdIeinc OTHOCUTESbHO MPOCT, U Npu paboTe ¢
HVMM NO3BONISIET UTHOPUPOBATb BCE C/I0XHbIE NPOLLECChI, MPOUCXOAALLNE BHYTPU
obbekTa.

MpocToit nHTepdelic MOXET CnpsiTaTb MHOTO C/TIOXHOTO.
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[ns npyumepa npeacTaBbTe 06BLEKT, 06ecneunBatoLLnii MHTEPAEIC K yuacTKy
aKpaHa. C ero nomoLLbl MOXHO pMcoBaTh OUrypbl UV BbIBOAWUTL TEKCT Ha 3TOT
y4yacTOoK, HO Npv 3TOM BCe [IeTa/1, KacaloLMecs NpeBpaLLleHns TekcTa unm uryp
B MVKCENW, CKPbITbI. Y Bac ecTb Habop MeToaoB, kK npumepy drawCircle, 1 310 BCE,
YTO BaM HY>XHO 3HaTb A1 UCNO/Ib30BaHNS Takoro 06beKTa.

Takue ngeuv nonyunnu passutne B 70-80 rogax, a B 90-x nx BblHeC/1a Ha
NMOBEPXHOCTb pekK/iamMHas BO/IHa — PEBOJIIOLMA 0OBbEKTHO-OPUEHTUPOBAHHOTO
nporpaMmmupoBaHus. BHe3anHo 60/1bL0oIM KnaH ntogein 06bABUI, YTO 06BEKTbI —
3TO NpaBu/bHbIA CNOCO6 NporpaMMupoBaHns. A BCE, UTO HE UMEET OObEKTOB,
SIBMISIETCS yCTapeBLlein epyH0MN.

Takoli haHaTV3M Bcerga npuBoanT K Kyde Gecnosie3Holi vyllm, U ¢ Tex nop naet
YTO-TO BPOAE KOHTPPEBONOLMA. B HEKOTOPLIX Kpyrax 06beKTbl BOOGLLE NMEHT
KpaliHe Nioxy penyTaumio.
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A npegnounTato paccmarpmbaTb UX C MPaKTUYECKON, a He NAEe0/T0rMYecKor TOUKM
3peHust. ECTb HECKO/LKO MOE3HbIX UAEN, B HACTHOCTU MHKancynaumsa (pasnuyve
MeXy BHYTPEHHEN CI0XHOCTbIO N BHELLHE NPOCTOTOi), KOTOopble Gbln
nonynsapmn3oBaHbl 06bEKTHO-OPUEHTUPOBAHHOM KY/LTYPOW. VX CTOUT nu3yyarb.

OTa rnaea onucbIBaeT A0BOJIbHO 3KCLLEHTPUYHbIN nogxon JavaScript K o6bekTam,
N TO, K&K OHM COOTHOCATCA C K/1aCCUYECKUMN 0O BbEKTHO-OPUEHTUPOBAHHbLIMIN
TeXHUKaMMW.

MeTtoabl

MeToAbl — CBONCTBa, cogepxatume yHkumn. MpocTon MeToa:

var rabbit = {};
rabbit.speak = function(line) {
console.log("Kponuk rosoput '" + line + "'");

+i

rabbit.speak("q xuBoii.");
// - Kponuk rosoput 'Sl xuBoii.'

OO6bIYHO METOoA, AO/MKEH YTO-TO cAenatb C 06bLEKTOM, Yepes KOTOPbIN OH Oblin
Bbi3BaH. Korga (pyHKUMIO BbI3bIBAOT B BUAE METOAA — KaK CBOMCTBO OObEKTA,
Hanpumep object.method() — cneunanbHas nepemeHHas B eé Tene 6yaet
yKasblBaTb Ha BbI3BaBLUWI €€ 0OBLEKT.

function speak(line) {
console.log("A " + this.type + " kponuk rosoput '" + line + "'");

}

var whiteRabbit = {type: "Genwin", speak: speak};
var fatRabbit = {type: "ToncTwii", speak: speak};

whiteRabbit.speak("Ywkun mon n ycuku, " + "a xe HaBepHsika onasgpiBaw!");

// - A Genbliii KPpONuK roBopuT ' YWKM MOU U YCUKMK, S Xe HaBepHsika onasgbiBat!'
fatRabbit.speak('"MHe 6bl celi4ac MOPKOBOYKMK.'");

// - A TONCTbIA KPOAMUK roBOpuT ' MHe Obl cellyac MOPKOBOYKU. '

Kop ncnonb3yeT kntoueBoe ¢/10Bo this A5 BbIBOAA TuMNA rOBOPSILLETO KPO/MKa.

BcnomHute, uto metoAbl apply v bind npMHMMatoT NEPBbI apryMeHT, KOTOpbIl
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MOXHO MCMOMb30BaTh A/151 AIMYNALNN BbI30Ba METOA0B. ITOT NEPBbLIA apryMeHT
Kak pa3 faéT 3HayeHue nepemeHHon this.

EcTb meTog, noxoxuii Ha apply, nog HassaHuem call. OH Toxe Bbi3blBaeT
oyHKUMIO, METOA0M KOTOPOIA ABMSIETCA, TONIbKO NMPUHUMAET apryMeHTbl Kak
00bI4YHO, a He B BMAe maccusa. Kak apply v bind, B call moxHo nepegatb
3Ha4eHue this.

speak.apply(fatRabbit, ["OTpbkka!"]);

// — A TONCTHIN KPO/IMK rosoput ' OTpbikka!'
speak.call({type: "cTapwii"}, " 0, rocnogm.");
// - A cTapblii Kponuk rosoput 'O, rocnogu.'

MpoToTUnbI

Cnepgute 3a pykamu.

var empty = {};
console.log(empty.toString);
// - function toString(){..}
console.log(empty.toString());
// - [object Object]

$1 pocTas CBOMCTBO NycToro o6bekta. Marus!

Hy, He marns, KOHe4YHO. A NPOCTO He BCE paccKasasl Npo To, Kak pabdoTaroT
06beKTbI B JavaScript. B gonosiHeHne K Habopy CBOWCTB, MOYTU Yy BCEX TaKXe
€CTb NpoToTUn. MPoTOTUN — 3TO eLé OANH 0OBEKT, KOTOPbI UCMOMb3YEeTCA Kak
3anacHo NCTOYHMK CBOMCTB. Korga o6bekT nosiyyaeT 3anpoc Ha CBOMCTBO,
KOTOPOro Y Hero HeT, 3T0 CBOMCTBO MLWETCH Y ero NpoToTuna, 3atemM y npototuna
nporoTuna, u T.A.

Hy a KTo e npoToTun NycToro ob6bekra? 3T0 BENNKNIA NPefoK BCeX 0OHEKTOB,
Object.prototype.

console.log(Object.getPrototypeOf({}) == Object.prototype);
// - true
console.log(Object.getPrototypeOf(Object.prototype));

// - null
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Kak 1 cnegosano oxunaarb, pyHkuna Object.getPrototypeOf Bo3Bpalyaet
NPOTOTUMN OObEKTA.

MpoToTnMyeckmne OTHOLWEHWS B JavaScript BbIrNALAT Kak AepeBo, a B ero KopHe
Haxoautcs Object.prototype. OH npefocTaBnsAeT HECKO/IbKO METOA0B, KOTOPbIe
NOSIBNAKOTCA Y BCeX 06bEKTOB, TMNa toString, KOTOpbI NpeobpasyeT 06bLEKT B
CTPOKOBbIV BUA.

MpoTOTUNOM MHOIMX 0O6BLEKTOB C/YXUT He HenocpeacTeeHHO Object.prototype, a
KakOi-TO Apyroil 06bEeKT, KOTOPLIN NpeLoCcTaBNsAEeT CBOW CBOMCTBA M0 YMO/IYaHWIO.
®yHKUMKM NponcxoaaT oT Function.prototype, maccuBbl — OT Array.prototype.

console.log(Object.getPrototypeOf(isNaN) == Function.prototype);
// - true

console.log(Object.getPrototypeOf([]) == Array.prototype);

// - true

Y Takmx NnpoTtoTunoB 6yaeT cBow npoToTun — Yyacto Object.prototype, N03TOMY OH
BCE paBHO, XOTb U HE HaNpPsIMYyo, NpeaocTaBiseT UM MeToAbl Tuna toString.

®dyHkumna Object.getPrototypeOf Bo3BpaLjaeT NpoToTnn oobekta. MoXHO
ncrnonb3oBatb Object.create gna co3gaHna 06bLEKTOB C 3a4aHHbIM MPOTOTUMNOM.

var protoRabbit = {
speak: function(line) {
console.log("A " + this.type + " kponuk rosoput '" + line + "'");

}
Iy
var killerRabbit = Object.create(protoRabbit);
killerRabbit.type = "yOGuUNCTBEHHbLIN";
killerRabbit.speak("XPAA4ACb!");
// - A YyOUIACTBEHHbIN KPOAUK roBoput ' XPAAACbH!'

MpoTO-KpOsIMK paboTaeT B Ka4eCcTBe KOHTeliHepa CBOWCTB, KOTOpble eCTb Y BCEX
KPONMKOB. KOHKPETHbI 06bEKT-KPONUK, HAaNnpumep YOUINCTBEHHbIN, COAEPXUT
CBOWCTBa, NPUMEHNMbIE TO/IbKO K HEMY,- Hanpumep, CBOW TUN,- U HacnegyeT
pasgensiemble ¢ Apyrmmmn CBOMCTBa OT NPOTOTUNA.

KOHCTpPYKTOPbI
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Bonee yao6HbIin cnocob co3fgaHna 06bEKTOB, Hac/edyeMblX OT HEKOEro
npoToTuna — KOHCTPYKTOP. B JavaScript BbI30B (DYHKL MW C NpeaLeCcTBYOLWUM
K/1t04EBbIM C/TOBOM NEW NPUBOANT K TOMY, YTO YHKLUMNA paboTaeT Kak
KOHCTPYKTOP. Y KOHCTPYKTOpa OyaAeT B pacnopsixxeHun nepemeHHas this,
npuBs3aHHasa K cBeXeco3fgaHHOMY 0ObLEKTY, U eC/In OHa He BEPHET
HEeNnocpeaCcTBEHHO ApYroe 3HayeHne, cogepxallee 060bEKT, 3TOT HOBbIN OOBLEKT
OyaeT Bo3BpaLléH BMECTO Hero.

[OBOPSAT, YTO 06BEKT, CO3AAHHbI NPY NOMOLLY NEW, SIBNSAETCS 3K3EMM/ISPOM
KOHCTPYKTOpA.

BOT NpOCTOM KOHCTPYKTOP KPOJIMKOB. VIMEeHa KOHCTPYKTOPOB NPUHATO HAYMHATL C
3arn1aBHoON BYKBbI, YTOObI OT/IMYATBL UX OT APYruX OYHKUUNA.

function Rabbit(type) {
this.type = type;
3

var killerRabbit = new Rabbit("y6uiiCTBEHHbIn");
var blackRabbit = new Rabbit("uépHbii");
console.log(blackRabbit.type);

// — YEpHbI

KoHCTpyKTOpbI (2 BOOGLLE-TO, 1 BCe (DYHKLMKN) aBTOMATUYECKN NOSTy4vatoT
CBOWCTBO NOJA MMEHeM prototype, KOTOPOe Mo YMO/THaHUIO COAEPXXUT NPOCTON U
MyCTON 06BLEKT, Nnpoucxoasawmii ot Object.prototype. Kaxxablil ak3emnnsp,
CO3[aHHbI 3TUM KOHCTPYKTOPOM, ByaleT MMEeTb 3TOT OGBLEKT B Ka4ecTBe
npototuna. Moatomy, 4To6bl 406aBUTL KPO/IMKaM, CO34aHHbIM KOHCTPYKTOPOM
Rabbit, meTog speak, Mbl MPOCTO MOXeM caenaTtb Tak:

Rabbit.prototype.speak = function(line) {
console.log("A " + this.type + " kponuk rosoput '" + line + "'");
Iy
blackRabbit.speak("Bcem kaney...");
// - A 4épHbli Kponuk rosopuT ' Bcem Kaney...'

BaXkHO OTMETUTb pasHULy Mexay TeMm, Kak MpOoTOTUMN CBSA3aH C KOHCTPYKTOPOM
(4epes CBOWCTBO prototype) n Tem, kak y 06beKTOB €CTb NPOTOTUM (KOTOPbIN
MOXHO nonyunTtb Yyepes Object.getPrototypeOf). Ha camom agene nportotun
KOHCTpyKTOpa — Function.prototype, NOCKOIbKY KOHCTPYKTOPbI — 3TO (PYHKLN.
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Ero cBoiicTBO prototype 6yaeT npoTOTUNOM 3K3EMMJISAPOB, CO3/1aHHbIX UM, HO He
ero NpoTOTUMOM.

NMepe3arpys3ka yHacnegoBaHHbIX CBOUCTB

Korga Bbl 06aBisieTe CBOMCTBO OOBLEKTY, ECTb OHO B NPOTOTUMNE U/ HET, OHO
[06aBNAeTCcA HENOCPEeACTBEHHO K CaMOMY 06BLEKTY. Tenepb 3TO ero CBOWCTBO.
Ecnu B npoTtoTune ectb 04HOMMEHHOE CBOMCTBO, OHO 60/IbLUE HE B/IUSET Ha
06bekT. CaM NPOTOTUMN HE MEHSIETCS.

Rabbit.prototype.teeth = "menkune";
console.log(killerRabbit.teeth);

// - Menkwue

killerRabbit.teeth = "pgAuHHbIE, OCTpble U OKpOBaB/EHHblE ";
console.log(killerRabbit.teeth);

// - ONVHHbIE, OCTPble M OKPOBAaB/IEHHbIE
console.log(blackRabbit.teeth);

// - Menkwune

console.log(Rabbit.prototype.teeth);

// - Menkwune

Ha gnarpamme HapucoBaHa cuTyaums rnocrie nporoHa koga. Npototunel Rabbit n
Object HaxoasTca 3a killerRabbit Ha maHep dooHa, 1 'y HAX MOXHO 3anpalumBaTb
CBOWCTBA, KOTOPbIX HET Y CaMOro 06beKTa.

‘ Rabbit ‘
‘ prototype ‘
.-"x"
.-/ '
| killerRabbit Y Object
teeth: "long, sharp, ..." # create: <function=
adjective: "killer" / ?fx,prﬂtﬂtype
teeth: "small" #fx’j
speak: <function= e

tostring: <function> ‘

Mepesarpy3ka CBOICTB, CYLLECTBYIOLIMX B NPOTOTMMNE, YACTO NPUHOCUT MOSIb3Y.
Kak B npumepe ¢ 3y6amu Kposimka eé MOXXHO MCMOo/b30BaTh [1/151 BbIpaXeHWs!
KaKMX-TO UCK/IOUMTESbHBIX XapakTepucTuk y 6onee o6LLMX CBOICTB, B TO BPEMS]
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KakK 00blYHble 0ObEKTbI MPOCTO NCNOJ1Ib3YKT CTaHAapPTHbIE 3HA4Y€eHUA, B3ATbIE Y
NpPoOTOTUNOB.

Takxe OHa Ucnonb3yeTca A1 Ha3zHavYeHUsA (PYHKUMAM 1 MaccmBam pasHbIX
MeTo0B toString.

console.log(Array.prototype.toString == Object.prototype.toString);
// - false

console.log([1, 2].toString());

// - 1,2

BbI30B toString MaccuBa BbIBOAUT pe3ynbTar, NoxXoxui Ha .join(",") — nosyyaeTcs
CMUCOK, pa3fenéHHblin 3ansaTbiMu. Bbi3oB Object.prototype.toString Hanpsamyto a5
Maccusa NpuUBOLUT K ApYyroMy pesynsrary. 3ta OYHKLMA He 3HAeT HUYEro o
mMaccusax:

console.log(Object.prototype.toString.call([1, 2]));
// - [object Array]

HeXxenaTtenbHoe B3anMoaencTBue
NPOTOTUNOB

MpoToTMn nomMoraeT B Nt060e BpemMsi 406aBNATb HOBblE CBONCTBA U METOAbl BCEM
06beKTaM, KOTOpble OCHOBaHbI Ha HEM. K npumepy, HalnuM KposiMkam MOXeT
NoHaao0buTbLCA TaHel,

Rabbit.prototype.dance = function() {
console.log("A " + this.type + " kKponuk TaHuyeT axury.");
Iy
killerRabbit.dance();
// - A YOWACTBEHHbIA KPOMUK TaHUyeT [LKUTY.

370 yA06HO. HO B HEKOTOPLIX Cy4yasix 3T0 NPUBOAMT K npo6remam. B
npeaplayLIMX rnaBax Mbl UCMO/b30BasI 06BEKT Kak Cnoco6 CBA3aTbh 3HAUYEHUS C
MMEHaMW — Mbl CO34aBasI1 CBOWCTBA AJ151 3TUX UMEH, U AaBasIN UM
COOTBETCTBYIOLLME 3HAUYEHNS. BOT npumep 13 4-i rnasbi:
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var map = {};
function storePhi(event, phi) {
map[event] = phi;

3

storePhi("nuyua", 0.069);
storePhi("TpoHyn pepeso", -0.081);

Mbl MOXXeMm nepebparb BCce 3Ha4YeHUs by B 06bekTe vepes uukn for/in, n
NPOBEPUTbL Ha/IMYMe B HEM UMEHN Yepes onepaTop in. K coxaneHuto, Ham
MeLlaeTcs npoToTun obbekTa.

Object.prototype.nonsense = "ky";

for (var name in map)
console.log(name);

// - nuyua

// — TPOHYn Aepeso

// - nonsense

console.log("nonsense" in map);

// - true

console.log("toString" in map);

// - true

// YpanuTb nNpo6/7emMHOe CBOWCTBO
delete Object.prototype.nonsense;

JT0 Xe HenpaBubHO. HeT cobbITnA nog Ha3BaHneM “nonsense”. V1 Tem 6onee
HeT cobbITUS Nog Ha3BaHneM “toString”.

3aHATHO, YTO toString He BblNe3/o B UMkne for/in, XxoTa onepatop in Bo3BpallaeT
true Ha ero c4ét. 310 NoTOoMYy, YTo JavaScript pasnnmyaeTt CYETHbIE N HECYETHbIE
CBOWCTBA.

Bce cBolicTBa, KOTOpPbIe Mbl CO34aEM, Ha3Havyast UM 3HavyeHne — CUETHble. Bee
CTaHAapTHble cBolicTBa B Object.prototype — HECUETHbIE, MO3TOMY OHU He
Bblnie3atoT B uukiax for/in.

Mbl MOXeM 00BbABUTL CBON HECUYETHbIE CBOMCTBA Yepes3 (PYyHKLNI0
Object.defineProperty, koTopas Nno3BoISET yKa3biBaTb TUM CO34aBaeMoro
CBOWCTBA.

Object.defineProperty(Object.prototype, "hiddenNonsense", {enumerable: false

TatiHas KU3Hb 00BEKTOB 113



BripasuTenbHbli Javascript

for (var name in map)
console.log(name);

// - nuuua

// — TPOHYn Aepeso

console.log(map.hiddenNonsense);

// - Ky

A 1

Tenepb CBOWCTBO €CTb, a B LiMK/1€ OHO He Bblsie3aeT. Xopowo. Ho Ham BCé ewé
MeLlaeT npobsiema ¢ onepaTopoMm in, KOTOPbIN YTBEPXKAAET, UTO CBONCTBA
Object.prototype npucyTCTBYHOT B HalleM 06bekTe. [ 3TOro Ham noHagobuTca
meTog hasOwnProperty.

console.log(map.hasOwnProperty("toString"));
// - false

OH roBopwT, ABNSAETCS /1N CBOMNCTBO CBOMNCTBOM 0ObEKTA, 6€3 Ornsakn Ha

2

npoToTUMNbl. YacTo 310 6osiee nosnesHaa nHdpopmayms, 4em BblAaET oneparop in.

Ecnun Bbl BO/THYETECH, YTO KTO-TO APYrOi, Yel Ko Bbl 3arpy3usiv B CBOK
nporpammy, MCNOPTNT OCHOBHOWM NPOTOTMN OGBLEKTOB, A PEKOMEHAYI0 N1CaTb
umknbl for/in Tak:

for (var name in map) {
if (map.hasOwnProperty(name)) {
// ... 3TO Halle NM4YHOe CBOWCTBO

OOGBbeKTbl 6€e3 NPOTOTUMNOB

Ho Kponnybs Hopa Ha 3TOM He 3aKaH4yMBaeTCs. A eCc/in KTO-TO 3apernctTpupoBa
nms hasOwnProperty B 06bekTe map 1 HasHauun eMy 3HadeHue 42? Tenepb
BbI30B map.hasOwnProperty obpaliaeTcs K JJoKa/lbHOMY CBOMCTBY, B KOTOPOM
COAEPXUTCA HOMEp, a He PYHKLUA.

B TakoM c/lyyae npoToTuMbl TO/IbKO MELLIAKTCS, U HaM 6bl XOTE/10Cb UMETH
06beKTbl BOO6LLE 6e3 NpPoToTUNoB. Mbl Buaenu dyHkumo Object.create, uto
NO3BONSIET CO3AaBaTh 06BEKT C 3aaHHbIM NMPOTOTUMNOM. Mbl MOXEM NepeaaTtb
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null gna npotoTuna, YTobbl CO34aTb CBEXEHbKUI 06BEKT 6€e3 npoToTMna. 3To TO,
4YTO HaM HYXXHO AN 06bLEKTOB TUMa map, rge MoryT ObITb /1l06ble CBOMCTBA.

var map = Object.create(null);
map["nuuya"] = 0.069;
console.log("toString" in map);
// - false

console.log("nuuuya" in map);

// - true

Tak-1o ny4ywe! Ham yxxe He HyxxHa npunonyga hasOwnProperty, noTomy 4To BCe
CBOWNCTBa 06beKTa 3afaHbl JIMYHO HaMK. Mbl CIOKOMHO MUCMOo/b3yeM LnKbl for/in
6e3 orngakM Ha 1o, 4To ntoan TBopunm ¢ Object.prototype

Monnmopdunsm

Korga Bbl Bbi3biBaeTe OyHKLUMIO String, NpeobpasyoLLyo 3Ha4YeHe B CTPOKY, 414
06beKTa — OH BbI30BET MeToA toString, YTOObI CO34aTb OCMbICNIEHHYH CTPOUKY. A
YNOMSIHY/1, YTO HEKOTOPblE CTaHAapPTHbIE NPOTOTUMLI 06BABASOT CBOM BEPCUM
toString Ana cosgaHusa cTpok, 6onee nonesHbix, Yem npocTo “[object Object]”.

DTO NpocToi NpumMep MOLHON naen. Korga Kycok Koa HanncaH Tak, 4toobl
pabotarb C 06beKTaMn Yepes onpeaenéHHbli nHTepdgeiic,— B Hawem cnyvae
yepes MeTof, toString,- N1060I 06BLEKT, NoAAEPXKNBAIOLLMIA 3TOT MHTEPAIEC,
MOXHO MOAK/TOUUTBL K Kogy — 1 BCE ByaeT npocTo paboTtars.

Takasi TexXHVKa Ha3bIBAETCS NOSIMMOPHM3M — XOTSI HAKTO 1 HE MEHSIET CBOEiA
chopmbl. MONNMOPHBINA KOA MOXET paboTaTb CO 3HAYEHUSIMI CaMbIX Pa3HbIX
chopm, Noka OHW NOAAEPXKMBAKT OMHAKOBbIN MHTEPEIIC.

dopmaTupyem Taénuuy

[aBaiite pacCMOTPUM NpuMep, YTo6bl NOHATb, Kak BbIrSAUT NOAUMOpPdU3M, Aa 1
BOOGLLE 0GBLEKTHO-OPUEHTUPOBAHHOE NPOrpamMmmupoBaHune. MpoekT creayoLLmii;
Mbl HanuLLIeM NporpaMmy, KotTopasi nosly4aeT MaccB MacCMBOB U3 SUeek
Tabnuupl, U CTPOMT CTPOKY, COAEPXKALLYH KPacMBO O0T(HOPMATUPOBaHHYH TabnuLy.
TO eCTb, KOMOHKM U Psifibl BbIPOBHEHbI. Tuna BOT 3TOrO:
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name height country
Kilimanjaro 5895 Tanzania
Everest 8848 Nepal

Mount Fuji 3776 Japan

Mont Blanc 4808 Italy/France
Vaalserberg 323 Netherlands
Denali 6168 United States

Popocatepetl 5465 Mexico

Pa6oTaTb OHa OyaeT Tak: OCHOBHasA (hyHKUMS ByAeT cnpallnBaTtb Kaxayto S4veriky,
Kakol OHa LUMPUHbI U BbICOTbI, X MOTOM MUCMNO/b3YEeT 3Ty MHhopMauuio Ans
onpeaeneHns LWMPUHbI KOJTIOHOK 1 BbICOTbI PAA0B. 3aTeM OHa NONPOCUT SYENKK
HapucoBaTtb cebs, 1 COBepET pesysbTarbl B O4HY CTPOKY.

Mporpamma 6yaeT o6LaTbCsl C 06bekTaMu SHeeK Yepes XopoLlo onpeaenEHHbIN
nHTEepdeinc. Tunbl A4eek He ByayT 3afaHbl XXECTKO. Mbl CMOXeM 406aBNATb
HOBble CTUIN AYeeK — K NPUMepY, NOAYEPKHYTbIE SUYEKM Y 3arofioBka. 1 ecnm oHu
6yayT NoAAepXUBaTb Hall MHTepdieinc, OHM NPOCTO 3apaboTaloT, 6e3 N3MEHEHNI
B nporpamme. HTepdpeiic:

minHeight() Bo3BpalaeT 4yncno, nokasbisarLllee MMHUMa/IbHYIO BbICOTY,
KOTOpYHo TpebyeT suelika (BbIpaXEHHYH B CTPOUKax)

minWidth() Bo3BpallaeT uMcro, nokasbiBaroLlee MUHUMa/IbHYIO LUMPUHY,
KOTOpYHo TpebyeT siuelika (BbIpakXeHHYH B CMMBO/IaXx)

draw(width, height) Bo3Bpallaet maccuB anunHel height, cogepxatumini Habopsbl
CTPOK, KaXaasi U3 KOTOpbIX LWMPUHONM B width cuMBONOB. DTO COAEPXMMOE
AYENKN.

A 6y,u,y NCMOoJ/1b30BaTb beHKLI,I/II/I BbICLLETO NMNopsAaKa, NoCKoJibKy OHU 340ECb OYEHDb
YMECTHHbI.

MepBasi YyacTb NPOrpaMMbl BbIYNCSET MACCUBbI MUHUMA/TbHbIX LLIMPUH KOJIOHOK U
BbICOT CTPOK /151 MaTpuLibl ssueek. NepemeHHas rows 6yaeT cogepxaTb MaccuB
MacCVBOB, re Kax/blii BHyTPEHHMI MaccuB — 3TO CTPOKA SYEEK.

function rowHeights(rows) {
return rows.map(function(row) {
return row.reduce(function(max, cell) {

TatiHas KU3Hb 00BEKTOB 116



BripasuTenbHbli Javascript

return Math.max(max, cell.minHeight());
} 0);
1)
}

function colWidths(rows) {
return rows[0].map(function(_, i) {
return rows.reduce(function(max, row) {
return Math.max(max, row[i].minWidth());
3, 9);
1);
}

cnonb3ys nepemMeHHyt0, y KOTOPO UMSA HauMHaeTcA C (UM NOSIHOCTbI COCTOUT
13) nogyépkmnBaHus (), Mbl NOKa3biBAEM TOMY, KTO BYAET unTaTb KOZ, YTO 3TOT
aprymeHT He ByJeT MCMno/1b30BaTbCS.

dyHKUMs rowHeights He gomkHa Bbi3BaTb 3aTpyaHeHnin. OHa ucnosnb3yet reduce
AN noacyéta MakCMMasibHOM BbICOTbl MacCcuBa siueek, 1 3aBopadnBaeT 310 B
map, 4To6bl NPONTN BCE CTPOKN B MAacCUBE rOWs.

Cutyaums c colWidths nocnoxHee, NOTOMY YTO BHELLHUI MaccuB — 3TO MaccuB
CTPOK, a He cTon6uoB. A 3abbl/1 yNnoMAHYTb, 4TO map (kak u forEach, filter n
NoxXoXue MeTofbl MacCUBOB) NepefaéT B 3afaHHyt0 (PYHKLMIO BTOPO aprymMeHT —
NHAOEKC TeKyLero afiemeHTa. Npoxoas npu noMoLLM map 3/1eMeHTbl NepBoi
CTPOKWN N UCMO/b3yS TO/IbKO BTOPOW aprymeHT doyHKuum, colWidths ctpouT maccus
C OOQHUM 3/IEMEHTOM AN15 KaXXA0ro nHaekca cronbéua. BbizoB reduce npoxoguT no
BHELUHEMY MacCUBY rows /15 KaKO0ro MHAekca, U BblovpaeT WNpuHy
LUMpOYaLLIEN SSHENKN B 3TOM UHAEKCE.

Kop, ans BbiBOAA TAGMMULbI:

function drawTable(rows) {
var heights = rowHeights(rows);
var widths = colwWidths(rows);

function drawLine(blocks, lineNo) {
return blocks.map(function(block) {
return block[lineNo];
}).join(" ");
}

function drawRow(row, rowNum) {
var blocks = row.map(function(cell, colNum) {
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return cell.draw(widths[colNum], heights[rowNum]);

1

return blocks[0].map(function(_, lineNo) {
return drawLine(blocks, lineNo);
}).join("\n");
3

return rows.map(drawRow).join("\n");

®PyHKUMKMA drawTable ncnonb3yet BHYTPEHHIOW yHKUMo drawRow a1
p1COBaHNA BCEX CTPOK, N COeAMHSET NX MeCTe Yepes CUMBO/Ibl HOBOW CTPOKM.

®yHKUMA drawRow criepsa npespaLLaeT 00beKTbl AYeeK CTPOKM B B/10KN, KOTOpbIe
ABMIAKOTCA MaccruBaMn CTPOK, NPeACTaBNAILWMMN COAEPXKMMOE AYeeK,
pasgenéHHble nuHusaMn. OgHa svelika, cogepxawas unco 3776, MoOXeT ObITb
npeacTaBneHa MacCMBOM N3 OAHOTO anileMeHTa [«3776»], a nogyYEpKHyTas suenka
MOXET 3aHATb [B€ CTPOKU U BbIMALETb Kak Maccus [«name», "----"].

BNokn anst CTpOKK, y KOTOPbIX OMHAaKOBas BbICOTA, AO/MKHbI BbIBOANTLCS PSAAOM
Apyr ¢ agpyrom. Bropoii Bbi3oB map B drawRow CTpOUT 3Ty CTPOKY BbIBOAA SINMHUS
3a /INHUEN, HaYUnHas C NIMHWIA CaMOoro N1IEBOro 6/10Ka, 1 3aTeM AN KaXA0N U3 HUX
[AOMO/HSAS CTPOKY A0 NOSIHON LWMPWHBLI Tabnuubl. DTN IMHUX 3aTEM COeAMNHSIOTCS
yepes CMMBO/1 HOBOI CTPOKM, CO34aBast Lenblil psg, KOTOPbI BO3BpaLaeTt
drawRow.

®yHKUMA drawline BbILENASET CTPOKK, KOTOPble A0/KHbI NOSABNATLCS PALAOM ApYr
C Apyrom n3 maccmsa 6/10K0B, U coeguHaeT ux yepes npoben, 4ytobbl co3aarb
NMPOMEXYTOK B OAMH CUMBOJT MeXAy cTonbuammn tabnumubl.

[laBaiiTe HannweM KOHCTPYKTOP 415 SYeeK, CoAepXaLlnX TEKCT, KOTOPbIi
npepocTtasnseT nHrepdeic gnia ayeek. OH pasbmBaeT CTPOUKY B MacCuB CTPOK
npuv noMoLLm metoga split, KOTOPbIN PEXET CTPOUKY KaxKablA pa3, Korga B Hei
BCTpeYaeTCs ero aprymMeHT, 1 Bo3BpaLlaeT MacCuB 3TUX KYCOUYKOB. MeTog,
minWidth HaxoguT MakCMaslbHYH LUMPUHY JIMHAN B MaccuBe.

function repeat(string, times) {
var result = "";
for (var 1 = 0; 1 < times; i++)
result += string;
return result;
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function TextCell(text) {
this.text = text.split("\n");
}
TextCell.prototype.minwidth = function() {
return this.text.reduce(function(width, line) {
return Math.max(width, line.length);
3, 0);
iy
TextCell.prototype.minHeight = function() {
return this.text.length;
iy
TextCell.prototype.draw = function(width, height) {
var result = [];
for (var 1 = 0; i1 < height; i++) {
var line this.text[i] || "";
result.push(line + repeat(" ", width - line.length));
}

return result;

+i

Mcnonb3yeTcsa BcnomoratesibHast OyHKLUMS repeat, Kotopasi CTPOUT CTPOUKY C
3afjaHHbIM 3Ha4YeHMEeM, NOBTOPEHHBLIM 3a/laHHOE KO/IM4YecTBOo pas. Metog draw
NCNonb3yeT eé ANsi CO34aHNsA OTCTYMOB B CTPOKaX, YTOObI OHWN BCE ObI/N
HEeo6XoANMON AJIVHbI.

[laBaiiTe Hapucyem AnS onbiTa WaxMaTHy 40CKy 5x5.

var rows = [];
for (var 1i 0; 1 <5; i++) {
var row [1;
for (var j = 0; j <5; j++) {
if ((j + 1) % 2 == 0)
row.push(new TextCell("##"));
else
row.push(new TextCell(" "));

}

rows.push(row);

}

console.log(drawTable(rows));
// - ## Hit H#Hit

// ## ##
// #i# #i#t #i#
// ## ##

// #i#t #i#t ##
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Pa6oTaeTt! Ho Tak Kak y Bcex siueek oauH pasmep, Ko chopMaTmpoBaHust Tabunupbl
He AenaeT HNYEro MHTEPECHOTO.

cxogHble faHHble ana Tabnuubl rop, KOTOPYH Mbl CTPOMM, COLEPXATCA B
nepemeHHon MOUNTAINS, nx MOXHO ckavarb TyT.

Ham HY>XHO BbIAe/INTb BEPXHIOK CTPOKY, COAepXaLlyo Ha3BaHUA CTO16U0B, Npu
NMOMOLLM NoAYEPKMBaAHNA. HMKaKuX npobsiem — Mbl NPOCTO 3a4aéM TUM AYEKN,
KOTOpPbIA 3TUM 3aHUMAETCH.

function UnderlinedCell(inner) {
this.inner = inner;

i

UnderlinedCell.prototype.minwidth = function() {
return this.inner.minwWidth();

i

UnderlinedCell.prototype.minHeight = function() {
return this.inner.minHeight() + 1;

i

UnderlinedCell.prototype.draw = function(width, height) {
return this.inner.draw(width, height - 1)

.concat([repeat("-", width)]);

+i

MoguépkHyTasa sueiika coaepXnT gpyryto aueiiky. OHa BO3BpaLLLAEeT Takmne xe
pasmepsbl, Kak 1y a4yeliku inner (Yepes Bbl30Bbl €€ meToaoB minWidth u
minHeight), HO fo6aBNAEeT eANHNYKY K BbICOTE M3-3a MecTa, 3aHATOro
YépTouKamu.

PucoBatb €€ NnpocTo — Mbl 6epém coaepxnmoe s4velikm inner n gobasnsem ogHy
CTPOKY, 3aM0/IHEHHYI0 YEPTOUKaMMN.

Tenepb, nmes OCHOBHOW ABWXOK, Mbl MOXEM Hanmcatb (byHKLI,I/II-O, CTPOALLYHO
CETKY AYeeK N3 Hallero Ha6opa AaHHbIX.

function dataTable(data) {

var keys = Object.keys(data[@]);
var headers = keys.map(function(name) {

return new UnderlinedCell(new TextCell(name));
1)
var body = data.map(function(row) {

return keys.map(function(name) {

return new TextCell(String(row[name]));
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1)
1)

return [headers].concat(body);

console.log(drawTable(dataTable (MOUNTAINS)));
// - name height country

Y e

// Kilimanjaro 5895 Tanzania

// .. N Tak panee

CraHpgapTtHas doyHkuma Object.keys Bo3BpallaeT MaccMB UMEH CBOIMCTB 06beKTa.
BepxHsasa cTpoka Tabnuupl Ao/HKHa CoAepXaTb NOAUYEPKHYTbIE SYENKM C
Ha3BaHWAMM CTONOLIOB. 3HaUYeHUsA BCeX 0ObEKTOB 13 HAbopa AaHHbIX BbIMAAAT
Moz 3aro/1I0BKOM Kak HOpMaJibHble SUelikn — Mbl U3B1eKaeM 1X NpoxXoLoM
doyHKUMKM map no maccusy keys, UTobbl ObITb YBEPEHHLIM B COXPaHEHWUW OLHOr0
nopsigka syeek B KaX0n CTPOKe.

Toroeas Tabnvua HanoMnHaeT Tabnuuy 13 npumepa, ToNbKo BOT YMc/ia He
BbIPOBHEHbI MO NpaBoMy Kpato. Mbl 3aiMEMCS 3TUM Yy Tb MO3XE.

eTTepbl U ceTTepbl

Mpu co3gaHny nHTeperica MOXHO BBECTY CBOICTBA, He ABNSOLMECH
MeTogamun. Mbl MOrIM NPOCTO onpefente minHeight n minWidth kak
nepeMeHHble A1 XpaHeHust HomepoB. Ho 3To noTpe6oBasio 6bl OT HAC NUcaTb
KOZ, BbIYMC/IEHMSA NX 3HAYEHUI B KOHCTPYKTOPE — @ 3TO MJ10X0, NOCKOSIbKY
KOHCTpyMpOBaH/e 06bekTa He CBA3aHO C HAMW Hanpsamyo. Morin BO3HUKHYTh
npo6nembl, Korga HanpuMmep BHYTPEHHSASA Ayeika nnmn NnogyepKkHyTasa syeinka
N3MEHSIOTCA — U TOrAa UX pasMmep ToXe LO/HKEH MEHSATLCS.

31K coobpaxeHuns NpuBenn K TOMY, YTO CBOICTBA, He ABASIOLMNECA METOLAMM,
MHOT/e He BK/oYatloT B UHTepdieic. BMecTo npsiMoro AocTtyna K CBoOCTBaM-
3Ha4YeHnaAM, UCnosb3yTCca MeToAbl TUMNa getSomething 1 setSomething ans
YTEHWS 1 3anncu 3Ha4eHnii CBOMCTB. HO ecTb 1 MUHYC — NpuxoanTes nucatb (1
ynTaTb) MHOIO AONOHUTENIbHLIX METOAO0B.

K cuacTbto, JavaScript 4aéT HaMm TeXHWKY, MCMOMb3YIOLLYIO Nyyllee U3 06oux
noaxoAoB. Mbl MOXEM 3a4aTb CBOWCTBA, KOTOPbIE CHAPYXW BbIFIAAAT
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0ObIKHOBEHHbLIMW, HO BTalHE UMEIOT CBSA3aHHbIE C HUMU MEeTOoAbl.

var pile = {
elements: ["ckopnyna", "koxypa", "uepBak"],
get height() {
return this.elements.length;

3
set height(value) {
console.log("WrHopupyem noneiTKy 3agaTb BoicoTy ", value);

}
i

console.log(pile.height);

// - 3

pile.height = 100;

// - WrHopmpyem nonbiTKY 3ajaTb BbICOTY 100

B 06bsBneHnn obbekTa 3anncn get nam set No3BosiaOT 3a4atb PYHKUMIO,
KoTopas OyAeT Bbi3BaHa NPy YTEHWUM UM 3anncu CBOMCTBa. MOXHO Takke
[06aBNTbL Takoe CBONCTBO B CYLLECTBYHOLNIA OOBLEKT, K MpuMepy, B prototype,
ncnonb3ys yHkuuto Object.defineProperty (paHbLue Mbl €€ yXe UCMosb30Bain,
co3faBasi HECUETHbIE CBOICTBA).

Object.defineProperty(TextCell.prototype, "heightProp", {
get: function() { return this.text.length; }

1)

var cell = new TextCell("ga\nny");
console.log(cell.heightProp);

// - 2

cell.heightProp = 100;
console.log(cell.heightProp);

// - 2

Tak e MOXHO 3a/laBaTb CBOICTBO Set B 06bekTe, nepegaBaeMom B
defineProperty, Ans 3agaHus metoga-cetrepa. Korga rettep ecTb, a cettepa HeT
— MonbITKa 3an1cy B CBOMCTBO NPOCTO UTHOPUPYETCS.

HacnepgoBaHue

Ho Mbl eLLé He 3aKOHUYNNK C HaLLIMM YNpaXHeHneM No hopmaTmpoBaHuio
Tabnuupl. YntaTtb €€ 6b1/10 6bl Yy106Hee, ecsin 6 YncnoBoin ctonbel, 6bin
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BbIPOBHEH MO NPaBOMYy Kpato. HaM Hy>HO co3faTb ewé oAnH TUM SYeek Bpoae
TextCell, Ho BMECTO [0OMNOMHEHMA TEKCTA Npo6enammn cnpaea, OH AOMOJHSET ero
CneBa, YToObl BbIPOBHSITL €r0 M0 NPaBoMy Kpato.

Mbl MOI/IM 6bl HANMCaTb HOBbIN KOHCTPYKTOP CO BCeMU TPeMsi MeToAamu B
npotoTune. Ho NPOTOTUNbLI MOTYT CaMW UMETb NPOTOTUMbI, U MO3TOMY Mbl MOXEM
MOCTYNUTb YMHEE.

function RTextCell(text) {
TextCell.call(this, text);
3
RTextCell.prototype = Object.create(TextCell.prototype);
RTextCell.prototype.draw = function(width, height) {
var result = [];
for (var 1 = 0; 1 < height; i++) {
var line this.text[1i] || "";
result.push(repeat(" ", width - line.length) + line);
}

return result;

+i

MbI NOBTOPHO MCMO/1b30Ba/IN KOHCTPYKTOP U MeToabl minHeight u minWidth n3
o6bI4HOoro TextCell. 1 RTextCell Tenepb B 06wwem akBuBaneHTeH TextCell, 3a
NCK/II0YEHNEM TOro, YTO B MeToze draw HaxoamuTcs apyras qyHKUKMS.

Takas cxema HasblBaeTCcsa HacnegoBaHmemM. Mbl MOXEM CTPOUTL B YEM-TO
OT/INYHbIE TUMbI AaHHbIX HA OCHOBE CYLLECTBYHOLNX, HE TPpaTA MHOI0 CU/.
OO6bIYHO HOBbI KOHCTPYKTOP BbI3bIBAET CTapblii (4epe3 metog call, 4To6bI
nepegatb eMy HOBbI OOGBEKT M ero 3HaveHune). Nocsie 3Toro Mbl MOXeM
NpeAnoNoXnTb, YTO BCE MOJIS, KOTOPbIE A0/MKHbI 6bITb B CTAPOM 06bEKTE,
fo6asneHbl. Mbl Hacnegyem NPoOTOTUIN KOHCTPYKTOPa OT CTaporo Tak, YTo
3K3eMNIAPbI 3TOrO TMMNa 6yayT MMETb AOCTYN K CBOMCTBaM CTaporo nportotuna. M
HakoHeLl, Mbl MOXeEM nepeonpeaenTb HEKOTOpPbIe CBONCTBA, A00aBNss UX K
HOBOMY MPOTOTUMNY.

Ecnu Mbl 4yTb oTpeaakTupyem dpyHkumio dataTable, uTo6 oHa ncnonb3oBana Ans
uncnoBbix ssueek RTextCells, Mbl MOAYUUM HYXHYHO HaM TaG/unLLy.

function dataTable(data) {
var keys = Object.keys(data[0]);
var headers = keys.map(function(name) {
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return new UnderlinedCell(new TextCell(name));

1),

var body = data.map(function(row) {
return keys.map(function(name) {
var value = row[name];
// TYT MOMEHSANN:
if (typeof value == "number")
return new RTextCell(String(value));
else
return new TextCell(String(value));

1)
1)

return [headers].concat(body);

console.log(drawTable(dataTable (MOUNTAINS)));
// - .. KpacuBo oTdopmMaTupoBaHHaa Tabnuua

HacnepnoBaH/e — OCHOBHasi YaCTb 0OBbEKTHO-OPUEHTUPOBAHHOW TpaanuLInK,
BMecCTe C MHKancynsumei n nonumopdunamom. Ho, B TO BpeMsl Kak nocregHune
[1BE BOCMPVHUMAIOT KaK OT/INYHbIE NAewn, NepBasi Bbi3bIBAET CMOPbI.

B OCHOBHOM NOTOMY, YTO €€ 06bIYHO MyTalOT C NOUMOPU3MOM, NPEACTABNSAOT
60/1€€ MOLLHbIM MHCTPYMEHTOM, YEM OHa Ha CaMOM [erfie SIBNSIETCS, U
MCMO/b3YT HE MO Ha3HaYeHUto. Torga Kak MHKancysaums u noaMMopunsm
MCMO/b3YTCA AN1A pa3feneHmns YacTein koaa u yMeHbLUEHWS] CBA3aHHOCTH
nporpammsbl, Hac/iegoBaHNe CBA3bIBAET TUMbl BMECTE M CO34aET 60/bLUYH
CBA3aHHOCTb.

Mbl MOXEM MCMonb30BaTb NOMMOPGU3M 6€3 HacnefoBaHUA. A He COBETYHO Bam
MOJSTHOCTbIO n3berarb Hacnefo0BaHUA — s ero UCMNO/b3YH PErynspHO B CBOUX
nporpammax. Ho oTHOCUTECH K HEMY Kak K 60/1ee XUTPOMY TPHOKY, KOTOPbI
MO3BO/ISIET ONpeaensitTb HOBblE TUMbl C MUHUMYMOM KOAa — & He Kak K OCHOBHOMY
NPVHLMNY opraHm3auun koga. NpeanoyTuTenlbHO pacmpsTb TUMbl MPYU NOMOLL
komno3auumn — kak UnderlinedCell nocTpoeH Ha ncnonb3o0BaHUN APYroro 0obekTa
AYelikn. OH NPOCTO XpaHUT ero B CBOWCTBE M NepeHanpas/isieT BbI30Bbl N3 CBOUX
B €r0 MeTofbl.

Onepatop instanceof

NHoraa yao6HO 3HaTh, MPOM3OLLEN N 06EKT OT KOHKPETHOIO KOHCTPYKTOpa. /15
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aToro JavaScript 4aét Ham GUHapHbI oneparop instanceof.

console.log(new RTextCell("A") instanceof RTextCell);
// - true

console.log(new RTextCell("A") instanceof TextCell);
// - true

console.log(new TextCell("A") instanceof RTextCell);
// - false

console.log([1] instanceof Array);

// - true

Oneparop nNpoxoguT 1 Yepes HacnenoBaHHble TUNbl. RTextCell asnsaetca
sk3emnnsapom TextCell, nockonbky RTextCell.prototype nponcxoaut ot
TextCell.prototype. Oneparop Takke MOXHO NPUMEHATb K CTaHAAPTHbLIM
KOHCTpyKTOpam Tuna Array. lNpaktnyeckn Bce 06bekTbl — ak3emnnsapsbl Object.

Ntor

Mony4yaeTcs, UTo 06BLEKTLI YyThb 6O/IEE CNOXHbI, YEM A UX NogaBas cHavana. Y
HUX eCTb NPOTOTUMNbI — 3TO APYrne 06bEKTHI, U OHY BedyT cebs Tak, kak 6yaTo y
HMX eCTb CBOMCTBO, KOTOPOro Ha CamMOM fiefle HET, eC/in 3TO CBOWCTBO eCTb Y
npototuna. MNMpoToTMnom NPocTbix 06bEKTOB ABnAeTcA Object.prototype/

KOHCTpYKTOPbI,— OYHKUUN, MMEHA KOTOPbIX 0ObIYHO HAYMHAKTCSA C 3ar/1aBHOM
6YKBbl,- MOXHO MCMOMNb30BaTh C ONepaTopoM New Ass co34aHnsA 06 bLEKTOB.
MpOTOTMNOM HOBOro 06bEKTa OyET 0OBLEKT, COAEPXKALLNNCA B CBONCTBE prototype
KOHCTPYKTOpa. 3TO MOXHO UCMNO/b30BaTh, NOMeLLLasi CBOINCTBA, KOTOpble AeNnsT
MeXy cob60i Bce BENMUNHbBI AAaHHOro Tuna, B ux npototun. Oneparop instanceof,
ec/in eMy fatb 06beKT Y KOHCTPYKTOP, MOXET cKasaTb, AB/AETCSH /I 00bEKT
3K3EeMMN/IAPOM 3TOr0 KOHCTPYKTOpA.

[na 06bEeKTOB MOXHO caenaTtb MHTepdieinc n ckasarb BCEM, YTOObI OHM 06LLLaINCh
C 06BbEKTOM TOJIbKO Yepes 3ToT MHTepdeic. OcTasibHble AeTann peanusaymm
06beKTa Tenepb MHKaNCyNMpoBaHbl, CKPbITbl 3a UHTEpeicom.

A nocne 3Toro HUKTO He 3anpeLlan NCcnosib30BaTb pasHble 06beKTbl NPU MOMOLLM
OAMHaKOBbIX MHTEpdecoB. Ecnn pasHble 06bEKTbI UMEKT OANHAKOBbIE
NHTepdiencol, TO 1 Kog, paboTatoLlnini ¢ HUMK, MOXET paboTaTb C pasHbIMU
o6bekTamMn 0AMHaKoBO. DTO Ha3bIBAETCS NOIMMOP(U3MOM, N 3TO OYEHb
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nosiesHad WwrykKa.

Onpenensist HECKO/IbKO TUMOB, Pa3NyaloLMXCA TONbKO B MEMKUX AeTansx,
6bIBaeT ya06HO NPOCTO HacneaoBarb NPOTOTUMN HOBOIO TUMNa OT NpoToTUNa
CTaporo Tmna, Ytobbl HOBbI KOHCTPYKTOP BbI3blBasl CTapblid. ATO AAET BaM TUN
06bEKTa, CXOAHbIN CO CTapbIM, HO NPX 3TOM K HEMY MOXHO 006aB/sATb CBOMCTBA
Unn nepeonpenensTb cTapsble.

YnpaxHeHuUs

BeKTOpHbI TUN

Hanuwwute KoHCTpyKTOp Vector, npeacTaBNstoLWLmMii BEKTOP B ABYMEPHOM
npocTpaHcTBe. OH NPUHMMAET NapameTpbl X 1 Y (41CNa), KOTOPblE XPaHSATCS B
OZHOMMEHHbIX CBONCTBAX.

[aite npototuny Vector aoBa MetoAa, plus n minus, KOTOpble NPUHUMAKOT APYroM
BEKTOP B KayecTBe napamMeTpa, 1 BO3BpaLLatoT HOBbIi BEKTOP, KOTOPbIA XpaHUT B
X 'Yy CYMMY U1 pa3HoCTb ABYX (04MH this, BTOpOIi — apryMeHT)

[lo6aBbTe rettep length B npoTtoTyn, nogcunTbiBaOWMIA ANIMHY BEKTOPA —
paccTtosHue ot (0, 0) go (X, y).

// Baw Kop

console.log(new Vector(1, 2).plus(new Vector(2, 3)));
// - Vector{x: 3, y: 5}

console.log(new Vector(1, 2).minus(new Vector(2, 3)));
// - Vector{x: -1, y: -1}

console.log(new Vector(3, 4).length);

// -5

EWweé ogHa Aauenka

Cospaiite Tvn sueiikn StretchCell(inner, width, height), cooTBeTcTByOLLMIA
NHTEepdency adeek Tabnuubl U3 aToil rasbl. OH fO/MKEH o6opaynsarb APYryto
saveiiky (kak genaet UnderlinedCell), n yéexaatbcs, UTo pe3ynsTmpyolas suenka
NMeeT Kak MMHUMYM 3alaHHble LWMPUHY U BbICOTY, laXe eC/ii BHYTPEHHSAA A4velika
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Obl/sila 6bl MEeHbLLUE.

// Baw Kof.

var sc = new StretchCell(new TextCell("abc"), 1, 2);
console.log(sc.minwidth());

// - 3

console.log(sc.minHeight());

// - 2

console.log(sc.draw(3, 2));

// - ["abc", " "]

NHTepdpeiic K nocneaoBaTe/ibHOCTAM

PaspaboTaiTe nHtepdelic, abctparmpyowmii Npoxo no Habopy 3HaYEeHWA.
OO6BLEKT C TakMM UHTepencom npeacTasnsieT coboi nocnenoBaTesibHOCTb, a
NHTEepdhelic OoMKeEH AaBaTb BO3MOXHOCTb B KOAe NPOXo4uTb MO
nocnepoBatesibHOCTU, paboTarb CO 3HAYEHUSAMU, KOTOPble e€ COCTaB/IAIT, U Kak-
TO CUTHa/IN3MPOBATb O TOM, YTO Mbl AOCTUIN KOHLA NOC/eA0BaTeIbHOCTMW.

3agaB nHTepdelic, nonpobyinte caenatb pyHKUMIO logFive, koTopas npuHMMaeT
006bEKT-Moc/1IeA0BaTe/IbHOCTL U Bbi3biBaeT console.log as1a nepsbix €€ nATr
3/1EMEHTOB — UN A1 MEHbLUEro KOINYecTBa, eC/in NX MeHbLUEe NATK.

3arem co3gaiTe TN ob6bekTa ArraySeq, 06opaymBaroLLnin Maccus, 1
MO3BO/ISAOLLMNIA MPOXOA, N0 MacCKBY C UCMOJIb30BaHNEM pa3paboTaHHOIo BamMu
nHtepdperica. Cosaarite gpyron Tmn o6bekTa, RangeSeq, KOTOpbIn NPOXoAuT No
AnanasoHy ymcen (ero KOHCTPYKTOP AO/HKEH NPUHMMaTh apryMeHTbl from u to).

// Bauw Kop.

logFive(new ArraySeq([1, 2]));

// - 1

// - 2

logFive(new RangeSeq(100, 1000));
// - 100

// - 101

// - 102

// - 103

// - 104
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[MPOEeKT: 3/1eKTPOHHasA XXN3Hb

Bonpoc 0 mom, Mmo2ym /iu MawuHbl OyMamb Mak ke yMecmeH, Kak 8orpoc o
mom, Mo2ym Jiu MOOBOOHbIE /IOOKU r/1aBame.

Sacrep AelikcTpa, Yrpo3bl BblUNCIUTENBHON Hayke

B rnaBax-npoekTax s nepectaHy 3akuabiBaTb Bac Teopueil, n byay paboTtatb
BMECTe C BaMu1 Haj, nporpaMMamu. Teopusi HesaMeHrMa npu 06yyYeHun
MPOrpamMMUPOBaHNIO, HO OHA A0/HKHA COMPOBOXAATLCA YTEHUEM M MOHUMAHUEM
HETPVBUA/IbHbLIX NPOrpamm.

Halu npoekT — nocTpolika BUPTYasbHOM 3KOCUCTEMbI, HEOO/bLLIOIO MUpa,
HacenéHHOro cylLLlecTBaMu, KOTOpPbIe ABUTraOTCS U BOPHOTCS 3a BbhKMBAHME.

OnpepeneHue

UTo6bl 331a4a cTasia BbINOSIHUMOM, Mbl KapAMHaIbHO YNPOCTUM KOHLIEMNLIMIO
Mupa. A UIMeHHO — MUp GyaeT ABYMEPHOI CETKON, Iae Kaxaasn CyLHOCTb
3aHUMaeT OfHY KMeTKy. Ha Kaxaom xofy cyliectsa rnosy4ar BO3MOXHOCTb
BbINO/IHUTL Kakoe-mbo AeiicTeue.

Takum 06pasom, Mbl NOPY6GUM BpeMsi U MPOCTPAHCTBO Ha eAVHULLbI
(bMKCMpOoBaHHOTO pasmepa: KNeTKu As1si NPOCTPaHCTBA U XoAbl AJ151 BpEMEHMN.
KoHeuHo, 3T0 rpy6oe 1 HeakkypaTHoe NpubamkeHme. Ho Halla cumynsiums
[0/1XHA GbITb Pa3BneKaTes/IbHOW, a He akKypaTHOW, NO3TOMY Mbl CBOGOIHO
«Cpes3aeM YI/bl».

OnpeaennTb MUP Mbl MOXEM NPY NOMOLLY NiaHa — MaccrBa CTPOK, KOTOPbIiA
packnaabiBaeT MUPOBYIO CETKY, UCMOMb3Yst OMH CUMBOSI HA KNETKY.

var plan = ["#####H#HABRHHHHTBR#HHHBR#HHHHR",

"# # # 0] ##",
"# #",
"# HHHHH #",
" # # ## #",
REsice: ## # #",
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" B # #",
"B HERHE #",
"B ## 0 #",
"# o # 0 B #",
" # #",

"B HRHHAH AR AR R ]

CumBon “#” 0603Ha4aeT CTeHbI U KamMHU, “0” — cywecTBo. [pobenbl — nycToe
NPOCTPaHCTBO.

MnaH MOXHO UCMOosIb30BaThb 418 co34aHns 06bekTa mupa. OH cneguT 3a
pasmepoM 1 CoAEePXMMbIM MUpa. Y Hero ecTb Mmetof toString, KOTopblit
npeobpa3oBbIBAET MUP B BbIBOAMMYIO CTPOUKY (Takyto, Kak rnjaH, Ha KOTOPOM OH
OCHOBaH), YTOObI Mbl MOI/IM HAGMIOAATL 3a NMPOUCXOAALLUM BHYTPU HEro. Y 0ObEKT
MUpa ecTb MeToj, turn (Xo4), NO3BOMISAKOWMIA BCEM CyLlecTBaM cAenaTb OAnH Xo4 u
OGHOB/IAIOLLNIA COCTOSIHME MUpPa B COOTBETCTBUN C UX AEACTBUAMM.

N3006pakaem NpoOCTpPaHCTBO

Y ceTku, MogenvpytoLLein Myp, 3a[aHbl LIMPUHA 1 BbicoTa. KNeTkn onpeaensitorcs
koopAuHaTamu X 1 'y. Mbl Ucnosb3yem NpocToit Tun Vector (M3 ynpakHeHuin K
npeaplayliei rnaese) Ans npeactaBneHns 3aTux nap KOopanHar.

function Vector(x, y) {
this.x = x;
this.y = vy;
3
Vector.prototype.plus = function(other) {

return new Vector(this.x + other.x, this.y + other.y);

i

MOTOM HaMm Hy>XeH TUM 06bekTa, MogenvpytoLwmii camy cetky. CeTka — YacTb
MUpa, HO Mbl AienaemM 13 Heé oTAebHbIN 00bEKT (KOTOpbI ByAeT CBOMCTBOM
MMUPOBOro 06beKTa), YUTOObI HE YCITOXHATL MUPOBOI 06LEKT. MUP A0/MKEH
3arpyatb ce6s Beljamu, OTHOCALMMUCS K MUPY, a CETKa — BeLamMu,
OTHOCSLUMMUCSA K CETKE.

ONna XxpaHeHua ceTku 3Ha4YeHuin Yy Hac eCTb HECKO/IbKO BapunaHToB. MOXHO
NCNoJsib30BaTb MaCCnB U3 MaCCNBOB-CTPOK, N UCIMOJIb30BaTb ,D,ByXCTyHEHLIaTbIﬁ
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[OCTYMN K CBOMCTBaM:

var grid = [["top left", "top middle", "top right"],
["bottom left", "bottom middle", "bottom right"]];

console.log(grid[1][2]);

// - bottom right

nu mbl MOXeM B35Tb OAUH MaccuB, padmepa width x height, n pewwmnTs, 4TO
aNeMeHT (X, Y) HaxoauTcsa B nosmumm X + (y x width).

var grid = ["top left", "top middle", "top right",
"bottom left", "bottom middle", "bottom right"];

console.log(grid[2 + (1 * 3)]);

// - bottom right

[MockonbKy AocTyn 6yAeT 3aBEPHYT B METOAAX 0ObeKTa CETKU, BHELLIHEMY KOL4Y
BCE paBHO, Kakoi noaxos 6yaert BblopaH. A Bbi6pas BTOPOI, NOTOMY YTO C HUM
npoLye cosgasarb MaccuB. Npu BbI30Be KOHCTPYKTOpa Array ¢ OAHMM YUC/IOM B
KayecTBe apryMeHTa OH CO34aET HOBbI NYCTOM MaccuB 3a4aHHON OJINHbI.

Cnepywowmii kog 06bsaBAsieT 06bekT Grid (ceTka) C OCHOBHbIMM METOAAMMU:

function Grid(width, height) {
this.space = new Array(width * height);
this.width = width;
this.height = height;
3
Grid.prototype.isInside = function(vector) {
return vector.x >= 0 &amp;&amp; vector.x < this.width &amp;&amp;
vector.y >= 0 &amp;&amp; vector.y < this.height;
3
Grid.prototype.get = function(vector) {
return this.space[vector.x + this.width * vector.y];
Iy
Grid.prototype.set = function(vector, value) {
this.space[vector.x + this.width * vector.y] = value;

1
dnemeHTapHbIl TECT:

var grid = new Grid(5, 5);
console.log(grid.get(new Vector (1, 1)));
// - undefined

[IpoeKT: 3/1eKTpOHHAas )KU3Hb 130



BripasuTenbHbli Javascript

grid.set(new Vector(1, 1), "X");
console.log(grid.get(new Vector(1, 1)));
// - X

NMporpaMmmHbIN MHTEpP(henc cyecTs

Mepen TeM, Kak 3aHATLCA KOHCTPYKTOpOM Mupa World, Ham Hafo onpesenuTbes ¢
06beKTaMy CyLLEeCTB, HaCeNsLWmX ero. S ynoMsaHyn, 4to Mup 6yaeT cnpawmsaTb
CYLLECTB, Kakme OHW XOTAT NPoM3BeCTU AecTBuA. PaboTtarb aTo 6yAeT Tak: y
KaXx[,0ro o6bekTa cyLecTsa eCTb METO/, act, KOTOpbIA NP BbI30BE BO3BpaLlaeT
ferictBue action. Action — 06bEKT Tuna property, KOTOPbIN Ha3blBAET TUM
[eliCTBUSA, KOTOPOE XOYET COBEPLLMTL CYLLECTBO, K NpuMepy “move”. Action moxeT
cofepXarb AONOSTHUTENbHYI0 UHPOPMALMIO — TakKylo, KaK Hanpas/ieHue
[ABVXEHNS.

CyuiecTtBa yacHo 6/1M30pyk/ U BUOAT TOSIbKO HENOCPEACTBEHHO NpUserarLmne K
HUM KNeTKN. HO 1 3TO MOXET NpurogmTbCs Npun Boibope aencteunii. Mpu Bbi3oBe
MeTofa act eMy faéTtcsi 0O0bEKT View, KOTOPbIA NO3BONSET CYyLLECTBY M3YUnTb
npuaerawLLyro MECTHOCTb. Mbl Ha3blBaeM BOCEMb COCELHUX K/IETOK UX
HanpaB/ieHUAMM NO KoMnacy: “n” Ha ceBep, “ne” Ha ceBepo-BOCTOK, N T.M. BoT
Kakol 06bekT byaeT Mcnonb3oBaTbCAa A/ NPeobpa3oBaHms U3 Ha3BaHW

HanpaBneHmi/i B CMeLleHnd No KoopanHaram:

var directions = {

"n": new Vector( 0, -1),
"ne": new Vector( 1, -1),
"e": new Vector( 1, 0),
"se": new Vector( 1, 1),
"s": new Vector( 0, 1),
"sw": new Vector(-1, 1),
"w": new Vector(-1, 0),

"nw": new Vector(-1, -1)

}i

Y o6bekTa view ecTb MmeTof look, KOTopbI MpUHMMAET Hanpas/ieHne n
BO3BpaLlaeT CUMBO/, K npumepy "#", ecnn Tam CTeHa, unn npobers, ecsim Tam
Hu4yero HeT. OGBLEKT Takke npegocTaBnaeT yaobHble metoapl find u findAll. Oba
NPUHUMAOT OAUH U3 CUMBOJIOB, NPEACTaB/ALWNX BELM HA KapTe, Kak apryMeHT.
MepBblil BO3BpALLaeT Hanpas/ieHne, B KOTOPOM 3TOT NpegMeT MOXHO HalTu
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PSZIOM C cyLwecTBOM, nnm xe null, eciv Takoro npeameta psgom HeT. Bropoi
BO3BpaLLlaeT MaccrB CO BCEMM BO3MOXHbIMY HarnpaBfeHUAMU, rae HangeH Takomn
npegMeT. Hanpumep, CyLecTBO C/ieBa OT CTeHbl (Ha 3anage) nosyynT [«ne», «ex»,
«se»] npu Bbi3ose findAll ¢ aprymeHTOM “#”.

BoT npocToe Tyrnoe CyLIecTBo, KOTOPOe NPOCTO UAET, NOKa He Bpe3aeTcs B
NPensaTcTBMe, a 3aTEM OTCKAKMBAET B C/TyYaiiHOM HarnpasfeHuN.

function randomElement(array) {
return array[Math.floor(Math.random() * array.length)];

function BouncingCritter() {
this.direction = randomElement(Object.keys(directions));

+i

BouncingCritter.prototype.act = function(view) {
if (view.look(this.direction) != " ")
this.direction = view.find(" ") || "s";
return {type: "move", direction: this.direction};

+i

BcnomoratenbHas doyHkuusa randomElement npocTo BbIGUPAET CyyaiHblii
3N1eMeHT MaccuBa, Ucnonb3ya Math.random 1 HEMHOTO apudMeTHKM, YTOObI
NOsTyYnTb CNyYanHblil MHAEKC. Mbl 1 fasiblie ByAeM UCMOosb30BaTh C/1y4anHOCTb,
Tak Kak OHa — nosiesHas LWTyka B CUMYNAUNSX.

KoHcTpykTop BouncingCritter Bbi3biBaeT Object.keys. Mbl BUugenu aty qoyHKUnIO B
npeablayLein rnase — oHa Bo3BpallaeT Macc/B CO BCeMU UMeHaMu CBONCTB
o6bekTa. TyT OHa nosyvyaeT BCe MMeHa HanpasneHnin n3 oobekTa directions,
3a,aHHOro paHee.

KoHCTpyKumsa “|| «s»” B MeTofe act Hy)kHa, 4Tobbl! this.direction He nonyynn null, B
c/lyyae ec/iv CyLlecTBO 3abunnoch B yron 6e3 cBO60AHOI0 NPoCcTpaHCTBa BOKPYT —
Hanpumep, OKPY>XeHO ApYrMMn CyLLecTBaMu.

MunpoBoun 06 BHEKT

Tenepb MOXHO NpUCTynartb K MMpoBomy 06bekTy World. KOHCTpYyKTOp NnpuHUMaeT
nnaH (MaccmB CTPOK, NpeAcTaBNAILWMX CETKY Mupa) 1 06bekT legend. 310
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00bEeKT, COOBLLaLLNIA, YTO O3HAYAET KaxAbli U3 CMMBOJIOB KapTbl. B HEM ecTb
KOHCTPYKTOP 419 K&XXA0ro CMMBOa — KpoOMe npobena, KOTopbIii CCblslaeTcs Ha
null (npegcTaBNALOLWMIA MyCTOE NPOCTPAHCTBO).

function elementFromChar (legend, ch) {
if (ch == " ")
return null;
var element = new legend[ch]();
element.originChar = ch;
return element;

function World(map, legend) {
var grid = new Grid(map[@].length, map.length);
this.grid = grid;
this.legend = legend;

map.forEach(function(line, y) {
for (var x = 0; x < line.length; x++)
grid.set(new Vector(x, y),
elementFromChar (legend, line[x]));
1)
}

B elementFromChar mbl CHauyasia co3gaém 3K3eMnIsgp HY>XXHOro Tuna, Haxoas
KOHCTPYKTOP CMMBO/1A U NPUMEHSASA K HeMy new. [loTom fo6aBnsiem CBOWCTBO
originChar, 4to6bl 6b1J10 NMPOCTO BbIACHUTL, N3 KAKOT0 CMMBOJ1a 3/1IEMEHT OblIJT
CO3/aH M3Havyas1bHO.

Ham noHago6utcsa aTo cBoicTBO originChar npy n3rotToBAeHN MMPOBOro MeToAa
toString. MeTog, CTPOUT KapTy B BUAE CTPOKU U3 TEKYLLErO COCTOSHMA MUpa,
NPOXOAA ABYMEPHBLIM LIK/TOM MO K/IEeTKaM CETKMU.

function charFromElement(element) {
if (element == null)
return " ",
else
return element.originChar;

World.prototype.toString = function() {
var output = "";
for (var y = 0; y < this.grid.height; y++) {
for (var x = 0; x < this.grid.width; x++) {
var element = this.grid.get(new Vector(x, y));
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output += charFromElement(element);

b

output += "\n";

3

return output;

i

CTteHa wall — npocToi 06BbEKT. icnonb3yeTcs Ans 3aHATUS MecTa U He UMeeT
MeToga act.

function wWall() {}

MpoBepss 06bekT World, co3gas ak3eMnasp ¢ UCNosib30BaHNEM M1aHa,
3a/laHHOro B Havasie rn1aBbl, M 3aTeM BbI3BaB €ro Metof, toString, Mbl NOSy4YNM
O4YeHb MOXO0XYH Ha 3TOT N/iaH CTPOKY.

var world = new World(plan, {"#": wall, "o": BouncingCritter});
console.log(world.toString());
[/ - HEHBHEHEHHH R R

// # # # o] ##
// # #
// # HHHHH #
// ## # # ## #
// #i# ## # #
// # HH# # #
// # HHH#H #
// # ## 0] #
// # 0 # 0] #it# #
// # # #

// HHHHHHHBH AR R

this n ero o6nacTtb BUANMOCTU

B KoHcTpykTOpe World ecTb BbI30B forEach. Xouy oTMETUTb, YTO BHYTPU COYHKLNN,
nepenasaemoli B forEach, Mbl yke He HaxoAMMCs HENoCcpPeACTBEHHO B 061acTu
BUAVMOCTM KOHCTPYKTOpa. Kaxablil BbI30B (OYHKLIMM MO/TyYaeT CBOE
MPOCTPAHCTBO MMEH, MO3TOMY this BHYTPY HE yXe He CCbINaeTcs Ha Co3aBaeMblii
06bEKT, Ha KOTOpbIN ccblnaeTcs this cHapyxu dpyHKUMK. U Boo6LLE, ecrin oyHKLMSA
BbI3bIBAETCH HE KakK MeTog, this 6yaeT 0THOCUTbCS K INo6asilbHOMY 06BHEKTY.

3HauunT, Mbl He MOXeM nucarth this.grid ans gocTyna kK ceTke U3HyTpu Lmkna.
BMECTO 3TOro BHELLHSAS DYHKLMA cO30aET T0Ka/IbHYH NepeMeHHyto grid, yepes
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KOTOPYO BHYTPEHHSISI hyHKLMA NOoNyYaeT AOCTYN K CETKE.

3710 npomax B gun3aiiHe JavaScript. K cyacTbto, B criefytoLern Bepcun ecTb
peLueHne aTol npobnemsbl. A noka ectb Nyt obxoga. O6bIYHO NULWYT

var self = this

1N nocne atoro paboTtatT ¢ nepemeHHon self.

[pyroe peleHne — ncnosb3oBarb MeTog bind, KOTOPbI NO3BOASIET NPUBA3ATLCA K
KOHKpeTHOMY 06bekTy this.

var test = {
prop: 10,
addPropTo: function(array) {
return array.map(function(elt) {
return this.prop + elt;
}.bind(this));
}
3
console.log(test.addPropTo([5]));
// - [15]

®yHKUMSA, NepefaBaemMas B map — pesysibrar NpuBS3KN BbI30Ba, 1 nocemy eé this
NpvBsA3aH K NepBOMY apryMeHTy, nepegaHHomy B bind, To eCTb nepemeHHoi this
BHELUHEeN doyHKUMKM (B KOTOPOI COAEPXKNTCA 0OBEKT test).

BONbWNHCTBO CTaHAAPTHLIX METOAOB BbICLLETO MOPsSiAKa y MacC/BOB, TaknX Kak
forEach n map, npMHMMatoT Heobsi3aTe bHbI BTOPOI aprymMeHT, KOTOPbIn TOXe
MOXXHO MCMO/Ib30BaThb A5 nepegayn this npy Bbi3oBax UTEPaALMOHHON (PYHKLNN.
Bbl MOrv 6bl HanucaTtb NpeablAyLnii TpUMep YyTb NPOLLE:

var test = {
prop: 10,
addPropTo: function(array) {
return array.map(function(elt) {
return this.prop + elt;
}, this); // < 6e3 bind
}
iy
console.log(test.addPropTo([5]));
// - [15]
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370 paboTaeT To/bKO C TeMU PYHKLMSIMU BbICLLETNO NOPAAKA, Y KOTOPbIX eCTb
TaKOW KOHTEKCTHbI NnapameTp. ECnn HeT — NpUXoanTCst UICNoNb30BaTh Apyrue
YNOMSIHYTbl€ NOAXOAbI.

B Halueli COGCTBEHHOWN (PYHKLMN BbICLLIEro Nopsgka Mbl MOXEM BKHOUUTb
noaAepXKy KOHTEKCTHOro napametpa, ucrnosb3ysa metog call onis sbizosa
oyHKUMK, NepefaHHON B KayecTBe apryMmeHTa. K npumepy, BOT BaM METO/,
forEach ansa Hawero Tuna Grid, BbI3bIBaKOLLNIA 3aaHHY0 (DYHKLWIO A5 KaXA0ro
aneMeHTa peLLETKN, KOTopblii He paseH null v undefined:

Grid.prototype.forEach = function(f, context) {
for (var y = 0; y < this.height; y++) {
for (var x = 0; X < this.width; x++) {
var value = this.space[x + y * this.width];
if (value != null)
f.call(context, value, new Vector(x, Yy));

+i

OxuBnaem mup

Cnepywowmii war — co3gaHme metoga turn (Lwar) ossi MMpPOBOro 06bEKTA,
[atoLLLEero CyLlecTBam BO3MOXHOCTb AelicTBoBaTb. OH 6yAeT 06X0AnTb CETKY
metogom forEach, n nckarb 06bLEKTbI, Y KOTOPbIX €CTb MEeTOof, act. Haias o6bekT,
turn BbI3bIBAET 3TOT METO/, NoyyYas 06beKT action 1 NPon3BoOAMT 3TO AeCTBUE,
€C/M OHO AonycTMMO. MoKa Mbl MOHMMaeM TONbKO AelncTBue “move”.

EcTb ogHa Bo3MOXHasa npobnema. MoxeTte yBUAETb, Kakas? Ec/iv Mbl NO3BO/IUM
cylecTBaM ABUratbCsi N0 Mepe Toro, Kak Mbl MX nepedbupaem, OHM MOTYT NepenTu
Ha K/1eTKy, KOTOPY0 Mbl eLLE He obpaboTanu, 1 Torga Mbl NO3BOSIUM UM
COBWHYTLCA €eLLE pas, Korga odepeib AOWAET A0 3TON KeTKU. Takum o06pasom,
HaM Ha[0 XpaHUTb MaccuB CYLLLECTB, KOTOpbIE Yy)XXe caenasv CBOW Lwar, n
UrHOPMPOBAaTb UX NPY NMOBTOPHOM MPOX0AE.

wWorld.prototype.turn = function() {
var acted = [];
this.grid.forEach(function(critter, vector) {
if (critter.act &amp;&amp; acted.indexOf(critter) == -1) {
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acted.push(critter);
this.letAct(critter, vector);

}
}, this);

+i

Btopoii napameTp meTtoga forEach ucnonb3yerca ona gocrtyna K npaBu/bHOM
nepemeHHoi this Bo BHyTpeHHel doyHKLumn. MeTop, [etAct coaepXnt noruky,
KOTOpas No3BOJIAET CcylecTBam ABUraTbCs.

World.prototype.letAct = function(critter, vector) {
var action = critter.act(new View(this, vector));
if (action &amp;&amp; action.type == "move") {
var dest = this.checkDestination(action, vector);
if (dest &amp;&amp; this.grid.get(dest) == null) {
this.grid.set(vector, null);
this.grid.set(dest, critter);

}
+i

World.prototype.checkDestination = function(action, vector) {
if (directions.hasOwnProperty(action.direction)) {
var dest = vector.plus(directions[action.direction]);
if (this.grid.isInside(dest))
return dest;

}
}i

CHauvasia Mbl MPOCTO NPOCUM CYLLIECTBO AENCTBOBATb, NepeaaBasi eMy 0ObEKT
view, KOTopbIli 3HaeT NpPo MUP 1 TekyLlee NoIoXKeHne cyllectsa B Mupe (Mbl
ckopo 3agaamm View). MeTog act Bo3BpallaeT kakoe-nmbo AelicTBue.

Ecnu Tmvn gelicTBus He “move”, OHO UrHopupyeTca. Ecnm “move”, n ecnm 'y Hero
eCTb CBOICTBO direction, ccbinatolleecs Ha OoNyCcTMMOe HanpasneHune, 1 ecnu
KneTka B 3TOM HarnpasneHuun nyctyet (null), Mbl Ha3HaYaeM K/eTke, rae TO/IbKOo
4TOo 6bIS10 CyLWecTBo, null, n coxpaHsem CyLLeCcTBO B KNIeTKe Ha3HauYeHus.

3ameTbTe, uTo letAct 3a60TMTCS 06 UTHOPUPOBaHMM HENpPaBUIbHbLIX BXOAHbIX
AaHHbIX. OH He npeanonaraeT no yMon4aHuio, YTo Hanpas/eHne A0mnycTUMO, Uu,
4TO CBOWCTBO TWMNa UMEET CMbIC/1. Takoro poja 3alMTHOe NporpammupoBaHue B
HEKOTOPbIX CUTYyaLMsSIX UMEET CMbIC/1. B OCHOBHOM 3T0 AenaeTcs A/1si NPOBEPKM
BXO/IHbIX AAHHbIX, MPUXOASILLMX OT UCTOYHMKOB, KOTOPbIE Bbl HE KOHTPO/IMpYeTe
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(BBO/, NO/Ib30BATENS UMK UTeHKe haiina), Ho OHO TakXKe Nose3HO Ass
130/1MPOBaHMS NoACUCTEM APYr OT Apyra. B Hallem cnyyae ero uefb — y4ecTb,
YTO CyLlecTBa MOryT 6bITb 3anporpaMMMpoBaHbl HeakkypaTHO. IM He Ha1o
NPoBEPATb, UMEKT /TN UX HAMePEHUst CMbIC/1. OHU NPOCTO 3anpallunBarT
BO3MOXHOCTb [IeCTBUS, a MUP Cam peLLaeT, pa3peLuaTb N ero.

OTn aBa MeToda He npuHaanexar K BHeLWHeMY MHTepdhelicy MMpPOBOro 06bekTa.
OHM ABNAOTCA AeTa/I MU BHYTPEHHEN peanm3aumn. HekoTopble A3bIKu
npeaycmarpuBatoT crnocobbl 06bABNATL ONpeAeéHHbIe METOAbl U CBOMCTBA
«NPUBaTHbIMW», 1 BblgaBaTb OLUMOKY NP NOMbITKE UX UCNOIb30BaHNSA CHapYXu
obbekTa. JavaScript He npegycmaTpuBaeT Takoro, Tak YTo BaM NpuaETcH
nosaratbCsa Ha Apyrne cnocobbl COOOLLNTL O TOM, YTO SABSAETCA YacCTbHo
nHTepdeiica obbekTa. VIHorga nomoraeT 1UCnosib3oBaHNe CXeMbl UMEHOBaHUS
CBOWCTB A/151 pa3/InyeHns BHYTPEHHNX 1 BHELLHWX, Hanpumep, ¢ 0Co6bIMM
npucTaBKkaMmn K MMeHaM BHYTPEHHMX, Tuna nogyépkmnsanus (). 1o obnerunt
BbISIB/IEHME C/Ty4aNHOr0 UCMOMb30BaHNsi CBONCTB, HE ABMSIOLUXCH YacTblo
nHTEepdeica.

A nponyuwieHHas YacTb, Tin View, BbIrsSauT cneayrowmm o6pasom:

function View(world, vector) {
this.world = world;
this.vector = vector;

}

View.prototype.look = function(dir) {
var target = this.vector.plus(directions[dir]);
if (this.world.grid.isInside(target))

return charFromElement(this.world.grid.get(target));
else
return "#";

Iy

View.prototype.findAll = function(ch) {
var found = [];
for (var dir in directions)

if (this.look(dir) == ch)
found.push(dir);
return found;

i

View.prototype.find = function(ch) {
var found = this.findAll(ch);
if (found.length == 0) return null;
return randomlement(found);

}i
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MeTop, I00k BbluMCNSAET KOOpAUHATLI, HA KOTOPbIE Mbl MbITaeMCSA NOCMOTPETb.
ECnM OHM HaxodsTCs BHYTPU CETKM, TO NOJIyYaeT CUMBOJ1, COOTBETCTBYHIOLLMIA
3/1EMEHTY, Haxogsauwemycs Tam. s koopanHaTt cHapyXu ceTku look npocTo
NPUTBOPSETCSA, YTO TaM CTEHa — eC/N Bbl 3a4aauTe Mup 6e3 oKpyXatoLmx CTEH,
cylecTBa He CMOryT COMTU C Kpasi.

OHO aBuraercs

Mbl co3aanm 3Kk3eMnasp MUPOBOro o6bekTa. Tenepb, Korga Bce HE0OOXOANMbIE
METOAbl FOTOBbI, Y HAC AO/MKHO NOSTYYNTLCS 3aCTaBUTb €r0 ABUTaTbCS.

for (var i = 0; i < 5; i++) {
world.turn();
console.log(world.toString());

3

// - .. NATb XOAOB

MpOCTO BbIBOANTL NATb KOMWIA KAPTbl — HE OYEHb YA0OHbIN cCNoco6 HabAaeHNS
3a MupoMm. MNMoatomy B neco4vHuue Ansa KH1Urm (Mnuv B doarinax asisi ckavyvmBaHus)
ecTb BosilebHas hyHkuua animateWorld, koTopas nokasbiBaeT MUP Kak
aHVMaUnio Ha aKpaHe, genas rno Tpu wara B CeKyHAy, NokKa Bbl He HKMETe CTOr.

animatewWorld(world);
// - .. 3apaboTano!

Peannsaums animateWorld noka octaHeTcsl TaliHOI, HO Noc/1e NPOYTEHNS
CriefyroLLMX rfiaB KHUMM, 06CyXaaroLmx nHTerpayuto JavaScript B 6paysepbl, oHa
yXXe He 6yaeT BbIrIAA4eTb Tak 3arafouyHo.

Bonble hopm XNU3HU

OpHa 13 NHTEePECHbIX CUTyaL Wi, NPOUCXoAALLMX B MMpe, ClydaeTcs, koraa asa
cyLlecTBa OTCKakmMBatloT Apyr OT gpyra. MoxeTe npuaymartb ApYryto MHTEPECHYHO
doopmy B3anMMoaenCcTBNIn?

A npuayman cyLlecTBo, ABurarolieecsi no cteHke. OHO AEPXUT CBOIO JIEBYIO PYKY
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(nany, wynasnbLe, YTo YrofIHO) Ha CTEHE U ABUraeTcs BAO/b HEE. IT0, Kak
OKas3asloCb, He TaK-TO NPOCTO 3anporpaMmmMnpPoBaTh.

Ham Hy>KHO 6yfAeT BblYMCNATL, UCMO/b3YSA HanpasfeHns B NPOCTPaHCTBe. Tak Kak
Hanpas/eHns 3agaHbl HABOPOM CTPOK, HaM HaAo 3aAaTtb CBOK onepauunto dirPlus
ANA nofacyéta OTHoCUTENbHbLIX HanpasieHuid. dirPlus(«n», 1) o3Ha4YaeT NoBOpPOT
Nno 4yacoBoii Ha 45 rpaaycoB Ha ceBep, 4To npueoauT K “ne”. dirPlus(«s», -2)
O3Ha4yaeT NMoBOPOT NPOTMB YACOBOW C tora, TO eCTb Ha BOCTOK.

var directionNames = Object.keys(directions);
function dirPlus(dir, n) {
var index = directionNames.indexOf(dir);
return directionNames[(index + n + 8) % 8];

function WallFollower () {
this.dir = "s";

WallFollower.prototype.act = function(view) {
var start = this.dir;

if (view.look(dirPlus(this.dir, -3)) != " ")
start = this.dir = dirPlus(this.dir, -2);
while (view.look(this.dir) != " ") {

this.dir = dirPlus(this.dir, 1);
if (this.dir == start) break;

}

return {type: "move", direction: this.dir};

}i

MeTog, act TO/IbKO CKaHMPYET OKPYXXEHME CYLLIeCTBa, HauMHasi C 1eBOV CTOPOHbI 1
Aasnblie No YacoBOW, NOKa He HAXOAUT MYCTYHO KNeTKy. 3aTeM OH ABUraeTcsi B
HanpaBfeHNN 3TOIN KNETKM.

YCNOXHSIET CUTYaLMIO TO, YTO CYLLIECTBO MOXET OKa3aTbCsl BAaM OT CTEH Ha
MyCTOM MPOCTpaHCTBE — /IGO0 06X0Ast APYroe CyLIecTBO, MM60 n3HaYaIbHO
OKasaBLUMCb TaM. EC/iM Mbl OCTABMM OMNUCaHHbI a/IropUTM, HECYacTHoe
CYLLIECTBO GYy/IeT Kaxapblii Xo4 NoOBOpaYnBaTh Ha/IEBO, U 6eratb Mo Kpyry.

Tak uTo ecTb eLlé ofHa NpoBepka Yepes if, UTo CKaHMPOBaHME HYXXHO HAUYMHATb,
€C/I CYLLIECTBO TO/IbKO YTO NPOLL/IO MUMO KaKoro-nm6o npensTtcTeus. To ecTb,
eCc/IM NPOCTPAHCTBO C3aAM 1 c/ieBa He NycToe. B NpoTMBHOM C/lydae CKaHUpoBaTb
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HauyMHaem Bnepean, NO3TOMY B NyCTOM NPOCTPAHCTBE OH GyAeT UATU NPSIMO.

I HakoHeu, eCcTb NpoBepka Ha coBnageHue this.dir n start Ha kaxk4om npoxoae
LMKNa, 4Tobbl OH He 3aUMK/INICS, Korga CyLecTBy Hekyaa naTn n3-3a CTeH nnm
APYTNX CYLECTB, 1 OHO HE MOXET HaMTW MYCTYIO KNETKY.

3TOT HeOO/bLLIOK MUP NOKA3bIBAET CYLLECTB, ABUTAIOLLIMXCS MO CTEHAM.:

animatewWorld(new World(
[ "#HBHHAH TR,

" # #",

" = ~ #",

"# H## #",

"H# OH#H# ORHAH",

"H #",
"HHAH RS R HAHR" ],

{"#": wall,
"~": wWallFollower,

"o": BouncingCritter}

));

bonee XnsHeHHaa cutyauusd

UT0o6bI caenath XM3Hb B HALLIEM MUpPKe 60/iee MHTePECHOW, A06aBMM NOHATUS
efibl I pa3MHOXEHNS. Y KaXK[0ro XMBOro CyLecTBa NnosiBNseTcs HOBOe CBOWCTBO,
energy (3Heprus), KoTopas yMeHbLIaeTCca Npy COBEpLUEHUN AEeNCTBUNA, U
yBenunumBaeTcsa npv noegaHun eabl. Korga y cywecrsa AOCTaTO4HO 3HEepPrnm, OH
MOXET pa3MHOXaTbCs, co34aBas HOBOE CyLLEeCTBO TOro Xe Tuna. /15 ynpoLeHms
pacyEToB HalM CyLEeCcTBa pa3mMHOXatoTcs caMu no cebe.

Ecnu cywiectsa TOMbKO ABUraloTCs U easaT Apyr Apyra, MUp BCKope noaaacTcs
BO3pacTaloLLIei SHTPONMK, B HEM 3aKOHUNTCS SHEPIUSI U OH NPeBpaTUTCs B
NyCTbIHIO. [151 NpeoTBpaLLeHnsl 3Toro orHana (M OTTArMBaHUS), Mbl
no6asnsiemM B Hero pacteHusi. OHu He AuratoTcsi. OHM NPOCTO 3aHMMAOTCS
thoTOCUHTE30M U pacTyT (HapabaTbiBAlOT SHEPIUIO), N PA3MHOXAOTCS.

UTo6bl 3TO 3apaboTano, HaM HYyXXEH MUP C APYrM MeTofoMm letAct. Mbl MOrN 6bl
NPOCTO 3aMeHUTb MeTog npoToTuna World, Ho 1 NPUBbIK K HaLLE CUMYNSLAN
XOAALLMX MO CTEeHaM CYLLECTB U He XOTesl Obl €€ paspyLuaTh.
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OfHO 13 peLleHnin — ncnosib3oBaTb HacnegoBaHne. Mbl CO30aéEM HOBbI
KOHCTPYKTOp, LifelikeWorld, yein npotoTun ocHoBaH Ha npotoTtune World, HO
nepeonpeaensiet metog letAct. HoBblii letAct nepegaét paboTy N0 COBEPLUEHUID
AEeNCTBUIA B pasHble PyHKUUK, XpaHswmecs B 06bekTe actionTypes.

function LifelikeWorld(map, legend) {
World.call(this, map, legend);

}
LifelikeWorld.prototype = Object.create(World.prototype);

var actionTypes = Object.create(null);

LifelikeWorld.prototype.letAct = function(critter, vector) {
var action = critter.act(new View(this, vector));
var handled = action &amp;&amp;
action.type in actionTypes &amp;&amp;
actionTypes[action.type].call(this, critter,
vector, action);
if (!'handled) {
critter.energy -= 0.2;
if (critter.energy <= 0)
this.grid.set(vector, null);

}
+i

HoBbIli MeTof letAct npoBepseT, 6bI/10 1 NepefaHo XOTb Kakoe-To AelcTBue,
3aTeM — eCcTb /1 (PyHKUMS, obpabaTbiBatoLlas ero, U B KOHLEe — BO3BpaLlaeT /i
aTa (pyHKLMSA true, NokasbiBasi, YTo AelCTBUE BbINOHEHO ycnelwHo. ObpartuTe
BHMUMaHMe Ha ucnonb3oBaHue call, 4Tobbl gaTtb QOYHKLUN A4OCTYN K MUPOBOMY
006beKTY yepes this.

Ecnu geiicteBrne No Kakoi-nmbo npuynHe He cpaboTano, AeCTBUEM NO
YMO/IYaHUo ANns cyuiectsa 6yaet oxngaHue. OH TepsieT 0.2 e4uMHULLI 3HEPrKn, a
KOrga ero ypoBeHb 3HEPrun NagaeT HKE HYMs, OH YMUPAET N NCUHE3AET C CETKM.

OG6GpaboTUnNK gencTBumn

Camoe npocToe AeincTene — pocT, ero UCNosb3ykT pacTteHus. Korga
BO3BpaLLaeTcsl 0ObLEKT action Tuna {type: «grow»}, 6yaeT Bbi3BaH CeayoLLnii
MeToA-06paboTumK:
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actionTypes.grow = function(critter) {
critter.energy += 0.5;
return true;

+i

PocT Bceraa ycnelleH u Ao6aBnsieT NosIoBUHY eAVHULbI K 3HEPreTUYECKOMY
YPOBHIO pacTeHusl.

[1BeHne nosyyaeTcst 6051ee COXHbIM.

actionTypes.move = function(critter, vector, action) {

var dest = this.checkDestination(action, vector);
if (dest == null ||

critter.energy <=1 ||

this.grid.get(dest) != null)

return false;

critter.energy -= 1;
this.grid.set(vector, null);
this.grid.set(dest, critter);
return true;

+i

D710 AeicTene BHavasie npoBepsieT, ncnonb3ysa metog checkDestination,
00bSAB/IEHHbIN paHee, NpefoCcTaBNAeT NN AeNCTBUe A0MYCTUMOE Harnpas/ieHuve.
Ecnu HeT, nnn xxe B TOM Hanpas/fieHUN He NYCTOM y4acToK, UM Xe Y cyllecTBa
HeOCTaéT aHeprun — move Bo3BpawlaeT false, nokasbiBasi, UTO AelCTBME He
COCTOSANOCH. B MHOM C/lyyae OH ABUraeT CyLLeCTBO 1 BbIYUTAET HEPIUIO.

Kpome aBMXEHUS!, CyLLLECTBA MOTYT €CTb.

actionTypes.eat = function(critter, vector, action) {
var dest = this.checkDestination(action, vector);
var atDest = dest != null &amp;&amp; this.grid.get(dest);
if (!atDest || atDest.energy == null)
return false;
critter.energy += atDest.energy;
this.grid.set(dest, null);
return true;

}7

MNoenaHune Apyroro cylecTsa Takxe TpebyeT npeaocTaBneHUst 4onyCTUMOi
KNETKM HanpaBneHusi. B aTom criyyae KneTtka Ao/mkHa coepXaTb UYTo-/IM6o ¢
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JHepruet, Hanpumep cyLecTBo (HO He CTEHY, UX eCTb HeNb3sl). Ecnn 1o
NoATBEPXAAETCS, SHEPIUS CbeJeHHOro NEPEXOANT K efloKy, a XepTBa yAasIseTcs
C CETKN.

N HakoHel,, Mbl NO3BOJIAEM CYLLECTBAM Pa3MHOXaTbCS.

actionTypes.reproduce = function(critter, vector, action) {
var baby = elementFromChar(this.legend,
critter.originChar);

var dest this.checkDestination(action, vector);
if (dest == null ||

critter.energy <= 2 * baby.energy ||

this.grid.get(dest) != null)

return false;

critter.energy -= 2 * baby.energy;
this.grid.set(dest, baby);
return true;

+i

PasMHOXeHVe OTHMMAET B [iBa pa3a 60/bLle 3Heprumn, Yem ecTb y
HOBOPOXXAEHHOr0. M03TOMYy Mbl CO34aéM rMNOTETUYECKOro OTNPbLICKA, NCMO/b3YA
elementFromChar Ha opurmHasibHOM cyllecTBe. Kak TO/IbKO Y Hac eCcTb OTNPbICK,
Mbl MOXEM BbIACHUTb €ro 3HepreTMyecknin ypoBeHb 1 NPOBEPUTb, €CTb N Y
poAauTens AOCTATOYHO IHEPIUN, YTOObI POAUTL ero. Takxke Ham noTpebyercs
AonycTumMas KeTka Hanpas/ieHus.

Ecnn BCé B nopsaake, OTNPbICK MOMeLaeTcs Ha CeTKy (U nepecTaéT ObITb
rMNOTETUYECKMM), & SHEPrnsA TPaTUTCS.

Hacenaem mup

Tenepb y HAcC eCTb OCHOBA A/19 CUMYNAUUN CYLLLECTB, 60/bLUE MOXOXMX Ha
HacToAwwme. Mbl MOr/IM 6bl MOMECTUTb B HOBbI MUP CYLLECTB U3 CTApOro, HO OHN
6bl NPOCTO YMEpP/IN, TakK Kak y HUX HET CBOWCTBa energy. [laBaiTe caenaem
HoOBbIX. CHayasia Hanuwem pacTeHue, KOTopoe, No CyTu, LOBOJILHO NpocTas
doopma XunsHu.

function Plant() {
this.energy = 3 + Math.random() * 4;

}
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Plant.prototype.act = function(context) {
if (this.energy > 15) {
var space = context.find(" ");
if (space)
return {type: "reproduce", direction: space};

}
if (this.energy < 20)
return {type: "grow"};

i

PacTeHnsi HaUMHaOT CO C/lydaHOro YPOBHS SHeprum ot 3 A0 7, YTOObl OHU He
pasMHOXasiMcb BCce B 0AuH Xo4. Koraa pacteHvme gocturaeTt aHepruv 15, a pagom
eCTb NnycTas KneTka — OHO pa3MHOXaeTcsa B Hee€. Ec/in oHO He MOXeT
PasMHOXUTCA, TO NPOCTO PACTET, NOKa He AOCTUTHET 3Heprum 20.

Tenepb onpeaenMm noeaatesisi pacTeHuiA.

function PlantEater() {
this.energy = 20;

}

PlantEater.prototype.act = function(context) {
var space = context.find(" ");
if (this.energy > 60 &amp;&amp; space)
return {type: "reproduce", direction: space};
var plant = context.find("*");
if (plant)
return {type: "eat", direction: plant};
if (space)
return {type: "move", direction: space};

}i

[ns pacTeHuin 6yaemM Ucnosib3oBaTb CUMBOS * — TO, YTO GYAEeT UCKaTb CYLLECTBO
B MOMUCKax efpl.

BAOXHEM XXN3Hb

N Tenepb y HAC ecTb AOCTATOUYHO 3/IEMEHTOB /711 HOBOro Mupa. MpeacTaBbTe
CNeayoLLYyH0 KapTy Kak TPaBsHACTYH [0MVHY, [Ae NacéTcsl CTafo TPaBosiAHbIX,
NexaT HEeCKO/IbKO BaslyHOB U LBETET ByiiHasi pacTUTE/IbHOCTb.

var valley = new LifelikeWorld(
[ AR R R R R R
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" #apHs"
I * %k *okgpn
o Kk ok k0 pmh
"y *lk 0 Hpk x xpn
"H 0 HHF #",
"4 HH#** #",
"H 0 #* #",
e Hr* 0 #",
Mgk x k H* 0 Kryn
Mg * % k% H * "
" HHHBHH IR AR ],
{"#": Wwall,

"0": PlantEater,

"*1. plant}

);

Bo/bLUYyt0 YaCTb BPEMEHW PACTEHMSI PA3MHOXAIOTCA 1 paspacTaroTcs, HO 3aTeM
n306unne efbl NPMBOAUT K B3PbIBHOMY POCTY MONYNALMM TPaBOSIAHBIX, KOTOPbIE
CbefarT NoYTH BCO PACTUTENIbHOCTb, YTO NPUBOAUT K MACCOBOMY BbIMUPAHUIO OT
ronopga. ViHorga akocMcteMa BoCCTaHaB/IMBAETCS 1 HAYMHAETCS HOBbIN LMK/, B
APYrux cnyyasix Kakoii-To 13 BUA0B BbIMUPAET. ECn TpaBosiAHbIe, TOrAa BCE
NPOCTPAHCTBO 3amno/IHAETCA pacTeHusaMu. Ecnv pacteHusi — ocTaBLumecst
CyLLleCcTBa yMUPAKT OT ro/104a, U AO/IMHA NPEBPALLLAETCS B HEOOUTaEMYHO
nycTowsb. O, XECTOKOCTb NPUPOAbI. ..

YnpaxHeHuUs

NcKycCTBEHHbIW nanoT

[PyCTHO, KOrAa XXWUTEM HaLLEero Mvpa BbIMUPAOT 3@ HECKO/TbKO MUHYT. YTOObI
CNpPaBUTLCA C 3TUM, Mbl MOXEM NonpoboBaTtb co3gatb 60/1ee YMHOro noegaress
pacTeHuiA.

Y Hawunx TpaBosAHbIX ECTb HECKO/IbKO OYEBUAHbIX NPO6/1eM. Bo-nepBbIX, OHU
XaHble — noefarT Kaxaoe pacTeHne, KOTOpoe HaxXOAAT, NoKa NosIHOCTbIO He
YHUUYTOXAT BCHO PacTUTENIbHOCTb. BO-BTOPbIX, NX CyYalHoe [BUKeHne
(BcnomHuTe, 4TO MeTog view.find Bo3BpallaeT criydyailHoe Hanpas/ieHNe)
3acTaBnsieT ux 6ontarbcsa HeaPPEKTUBHO M NOMUPATL C FON0A4Y, €CMN PALOM He
OKaXKeTCs pacTeHWin. V1 HakoHeL,, OHY C/IMLIKOM ObICTPO pasMHOXatoTCH, YTO
Aenaet UMK/bl OT N306UnA K ro1o4y CIMLWIKOM ObICTPbIMU.
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HanuwwnTte HOBbIV TUN CyLLIECTBA, KOTOPbIA CTapaeTcsi CnpaBMTCA C OAHUM U
HECKO/IbKUMW Npo6eMamMu 1 3aMeHnTe UM cTapblii Tun PlantEater B Mupe
[0NunHbI. MocneanTe 3a HAMK. BbINONHUTE HEOGXOANMbIE NOACTPONKN.

// Baw Kopj
function SmartPlantEater() {}

animateWorld(new LifelikeWorld(
[ " HHHHB R H B,

" HHHH HitHHH#"
i Ben * kg
ny X gk X% Qg
ny * % % 0 Hp** xgn
"# 0 HH*F** #",
"# #HH#** #",
"# 0 #* #",
"y 4 0 i
gk ko S x* 0 *rgn
Wgpp o k% Sk * x * A"
"G HB RS R R R R ],
{"#": wall,
"0": SmartPlantEater,
"x1. plant}
));
XULWHUKN

B nto601i cepb&3HOi1 SKoCUcTEME NuueBas Lienoyka asiMHHee 04HOro 3BeHa.
HanuwmnTe ewé ogHO CyLLLEeCTBO, KOTOPOE BbIXKMBAET, Noefasn TpaBosaaHbIX. Bbl
3aMeTuTe, YTO CTabuNbHOCTM eLLé TpyaHee A0CTUYb, KOoraa LMK/bl NPOUCXOAAT Ha
pasHbIX YPOBHSIX. MonbiTaTeECh HANTW CTpPaTErno, KOTopas NO3BOJIUT SKOCUCTEME
paboTaTb N/1aBHO HEKOTOPOE BPEMS.

YBenmueHve Mvpa MOXeT NnoMoyb B 3TOM. Toraa /iokasibHble aemMorpaduyeckue
B3PbIBbl UM YMEHbLLEHNE YNCNIEHHOCT UMEOT MEHbLLE LLIAHCOB MNOJTHOCTLIO
N3HUYTOXMTb MOMYNSALMIO, U €CTb MECTO /11 OTHOCUTE/TbHO 60/1bLLON NOMNY ALK
XEPTB, KOTOpasi MOXET NoAAepPXNBaTb HEOO/bLLYHO NOMNY/ISLMI0 XMLLIHUKOB.

// Baw kKog TyT
function Tiger() {}

animateWorld(new LifelikeWorld(
[ "HEH R R R R R R e
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"4 HH#H# rHFE #HH#",
"# @ ## HHHHH R 00 ##",
"y * HH 00 * Kk % % *x gt ,
"# #it* BUBHHHHBHH? 4",
"y HHrxx * * k% % **#n,
R BHBHHHHAH FEHN
Ngx *% H * # * * kgl ,
"H H#i#t # 0 #ooFrF HHHHHH"
R @ # # * 0O # #",
R #  HHBHAY x4,
"paa * K % % * %k * % #n’
" 0 @ 0 #",
"# * Hit  #H#  H#HH#  HH S *ooH",
"# ** # * #itH## 0 #",
L * % 0 0 # # * Kk k * % % HHH * % #n’
"paa # * Kk k ok k ****#n’
"G H AR R R R R R R R R R ],
{"#": wall,
"@": Tiger,

"0": SmartPlantEater, // u3 npegbaywero ynpaxHeHuUs

LESLLC Plant}
)i
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Monck n o6padoTKa OLNOOK

Omnaodka u3Haya/ibHO BOBOe C/IOXHee HarnucaHusi kooa. [1oamomy, ec/iu 8bl
nuweme KO0 Hacmo/ibKO 3ayMHbIU, HACKO/IbKO MOXeme, mo 10 OrnpeoesieHUto Bbl
He crocobHbl omnaxusams e20. bpatiaH KepHuzaH u .)K.[11ayap, «OCHOBbI
rpozpamMmMHO20 CMUJIsi»

FOaH-Ma Harnucasi Hebo/bWyro rnpo2pamMmy, UCro/ib3yrouyo MHO20 2/100a/1bHbIX
rnepemMeHHbIX U Y)XacHbIX Xakos. YYeHUK, yumasi rnpoz2pammy, Crpocusi e2o: «Bbi
npedyrnpexoasiu Hac 0 MNod0B6HbIX MEXHUKaX, HO MPU 3MOM S Haxoxy ux 8 sawel
Xe npozpamme. Kak amo BO3MOXHO?» Macmep omsemu/: «He Hy)kHO 6examb
3a MosuBasIbHbIM W/1aH20M, ec/iu OOM He 20pUmy.

MacTtep HOaH-Ma, «KHura nporpammupoBaHuns».

[Mporpamma — 3T0 KpuUCTaU1/IM3oBaHHas MbIC/b. IHoraa mbicnn nytatoTtca. VIHorga
Npv NpeBpaLleHn MbIC/en B NPOrpaMmy B KO BKpablBatoTCA OWINOKK. B 060mMX
C/nyvyasax nosyyvyaercsa nNoBpexaeHHasa nporpamMmma.

HepocTtaTtkn B nporpamMmmMax 06bl4HO Ha3biBalOT OLIMOKamMu. ITO MOTyT ObITb
OLLIMOBKKN NporpaMmmMucTa Uav nNpobsemsl B CUCTEMAX, C KOTOPbIMKU NporpaMmMa
B3auMogencTByeT. HekoTopble OLNGKN OYEBUAHbI, ApYrue — TPYAHOY/T0BUMBI, U
MOTYT CKpbIBaTbCA B CUCTEMAX rogamu.

YacTto npobniema BO3HUKAET B TEX CUTyaUNSAX, BOSHUKHOBEHME KOTOPbIX
NPOrpamMMm1CT M3Ha4YasIbHO He nNpeasuaen. iHorga aTux cutyaumii Henb3as
n3bexarb. Korga nonb3oBatensi NPpoCsT BBECTU €ro BO3pacT, a OH BBOAUT
«anenbCUH», 3TO CTaBUT NPOrpamMmmMy B HEMPOCTYHO CUTyaLuto. STU CUTyaL K
HeobXxoAMMO NpeaBnaeTb N Kak-To obpabaTbiBath.

OwWwunoKM NnporpamMmmMncToB

B cnyyae oLmn60K NporpaMMUCTOB Hallla Lieflb icHa. Ham Hago HaliT ux u
ncnpaBuTb. TakoBble OLLNGKM BapbUPYHOTCS OT NPOCTbLIX ONevaTok, Ha KoTopble
KOMMbIOTEP NOXaNyeTcsi cpasy Xe, Kak TONbKOo YBUAUT NPOrpamMmy, 0 CKPbITbIX
OLIMGOK B HaLLeM MOHMMaHWK TOro, Kak nporpaMmMa paboTaeT, KoTopble NPMBOAAT
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K HenpaBW/bHbIM pe3ysikTatam B 0COObIX criydyasix. OWwmnbKM nocnenHero poaa
MOXHO UCKaTb HeAensiMu.

PasHble A3bIkM NO-pasHOMYy MOryT nomMoratb Bam B Noncke olwmnobok. K coxaneHuto,
JavaScript HaxoAMUTCA Ha KOHLE 3TOW LWKasibl, 0603HAYEHHOM KaK «BOOOLLE MOYTK
He nomoraeT». HekoTopbIM si3blkaM Haf0 TOYHO 3HaTb TUMbl BCEX NEPEMEHHbIX U
BblpaXXeHuWl ewé A0 3anycka nporpammbl, 1 OHM cpasy coobuiaT Bam, ec/m TUMbI
MCNONb30BaHbl HEKOPPEKTHO. JavaScript paccmatpuBaeT TuMbl TOSIbKO BO BPeEMS
MCNOMIHEHUA NPOrpamMm, 1 Aaxe Toraa OH paspellaeT genarb He O4YeHb
OCMbIC/IEHHbIE BeLlym 6e3 BCAKNX Xasnob, Hanpumep

X = true * "ob6e3bAHA"

Ha HekoTopble Belwm JavaScript BCE-Taku xaslyeTca. HanmcaHne CUHTaKkCU4yecku
HernpasW/IbHON NporpaMMbl cpasy BbI30BET OWKOKY. [lpyrre ownbku, Hanpumep
BbI30B Yero-nn6o, He aBnaoLulerocst yHKUMEN, Un obpalleHne K CBOCTBY
HeonpeaenéHHON NepeMeHHOM, BO3HUKHYT MPuW BbINOSIHEHUW MPOrpamMmmbl, Korga
OHa CTa/IKMBaeTCs C Takol 6eCCMbIC/IEHHOW CUTyaunei.

Ho yacTo Balum 6eccMmbiC/ieHHbIE BbluncneHns npocto nopogat NaN (not a
number) nnun undefined. Mporpamma pagoCTHO NPOAC/HKUT, ByAyUn YBEPEHHON B
TOM, YTO OHa [eNaeT YTo-TO OCMbIC/IEHHOE. OwmnbKa NPosABUT cebs no3xe, Korga
Takoe (OUKTUBHOE 3HAYeHVe yxe NPOoNAET Yepes HECKO/IbKO (PyHKLM. OHa MOXeT
BOOOLLe He Bbi3BaTb CO06LlEHME 06 OLINbKe, a MPOCTO NPUBECTYN K
HenpaBW/IbHOMY pe3ynbTarty BbINOSIHEHUSA. [TOUCK NCTOYHKKA Takux npobnem —
C/I0XHas 3ajava.

Mpouecc noncka own6ok (bugs) B nporpaMmax HasblBaeTCcsl OTN1afKoM
(debugging).

Ctporun pexum (strict mode)

JavaScript MOXHO 3acTaBUTb ObITb MOCTPOXE, NEpeBeAA ero B CTPOruii PexunmMm.
[nsa atoro HaBepxy harina nnm Tena PyHKUMN NULLIETCA «use strict». Mpumep:

function canYouSpotTheProblem() {
"use strict";

ITounck u 06paboTka oImmboK 150



BripasuTenbHbli Javascript

for (counter = 0; counter < 10; counter++)
console.log("Bcé 6ynet odureHHo");

canYouSpotTheProblem();
// - ReferenceError: counter is not defined

O6bIYHO, Koraa Thl 3abblBaellb HanMcaTb var nepef nepeMeHHON, Kak B npumepe
nepea counter, JavaScript No-TMXomMy co3gaéT rnobdasibHyH NepPeMeHHY 1
NCNONb3yeT e€. B CTpOrom pexume BblAaETcsa owmnbKka. ITO O4YEHb YA06HO.
OpfHako, ownbKa He BblAaéTcs, Korga rnobasibHas nepemMeHHas yxe cyulecTsyer
— TONbKO TOrAa, Korga npuceavsaHne co3faéT HOBYHO NepeMeEHHYH0.

ELwwé oaHo nsmeHeHne — npmssaska this cogepxut undefined B Tex pyHKUnAX,
KOTOpbI€ BbI3blBa/IM HE Kak MeToAbl. Korga Mbl Bbi3biBaeM PYHKLMIO HE B CTPOrOM
pexume, this ccbliaeTca Ha 06bEKT rN06asibHON 06n1acTn BUAMMOCTU. MNoaTomy
€C/I1 Bbl C/ly4aiHO HENPaBW/IbHO BbI3OBETE METO/ B CTPOroM pexunme, JavaScript
BblAAacT OLIMOKY, ecniv norbITaeTcs NpoyecTb YTO-TO U3 this, a He ByaeT pafgoCTHO
paboTaTb C r1106a/bHbIM 06 bEKTOM.

K npumepy, paccMoTpyM KOZ, BbI3blBaKOLLNIA KOHCTPYKTOP 6€3 K/1o4eBoro ciosa
new, B csiydae yero this He 6yaeT ccbinaTbCA Ha CO34aBaeMblil OObEKT.

function Person(name) { this.name = name; }
var ferdinand = Person("Esnamnuii"); // oli-B9i
console.log(name);

// - EBnamnui

HekoppeKTHbI BbI30B Person ycrnewHo npoucxoanT, HO BO3BpaLLaeTcs Kak
undefined n co3gaét rnobanbHy0 NepeMeHHyY0 hame. B cTporom pexume BCE no-

fpyromy:

"use strict";

function Person(name) { this.name = name; }

// OnaHbKW, Mbl X 3a6bin 'new'

var ferdinand = Person("EBnamnui ");

// - TypeError: Cannot set property 'name' of undefined

Ham cpa3sy coobuiatot 06 owwmnoke. O4eHb yao6Ho.

CTporuii pexumM ymeeT elé koe-4To. OH 3anpeLLaeT Bbi3biBaTb (YHKLNIO C
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HEeCKONIbKUMW napamMeTpamMm C OAHUM U TEM Xe UMEHEM, N yaasiieT HEKOTopble
noTeHUnasibHO NPob/1ieMHbIE CBONCTBA A3blKa (HanpuMep, MHCTPYKLUMIO with,
KOTOpas HaCTO/IbKO YXKacHa, UTo faxe He 006CYXOaeTcsl B 3TOM KHUre).

Kopoue roBopsi, HaZiINnUCb «USe Strict» nepes TeKCTOM NPorpaMMbl PEKO
MPUYMHSAET NPOG/IEMbI, 3aTO MOMOraeT Bam BUAETb UX.

TecTupoBaHue

Ecnu A3blk He COGUPAaETCa NomMoraTb Ham B NOVCKE OLUMGOK, MPUXOAUTCS UCKaTb
UX CNOXHbIM CNOCOGOM: 3anyckas nporpaMmy 1 Habnogas, AenaeT /i OHa YTo-TO
Tak, Kak Hafo.

[lenartb 370 BPY4HYt0, CHOBa M CHOBa — BEPHbIN cnocob coitn ¢ yma. K cuacTbio,
4acTo BO3MOXHO Hanucartb ApYryto nporpaMmmy, Kotopas asTomarusvpyer
NPOBEpPKY BaLlell OCHOBHOW Nporpammbl.

[na npymepa BHOBb 06paTtumcs K Tuny Vector.

function Vector(x, y) {
this.x = x;
this.y = vy;
3
Vector.prototype.plus = function(other) {

return new Vector(this.x + other.x, this.y + other.y);

}i

Mbl Hanvwem nNporpaMmmy, Kotopas NpoBEPUT, YTO Halla peanusauns Vector
paboTaeT, Kak HY)XHO. 3aTteM Noc/ie Kaxaoro n3MeHeHus peanunsaumm Mol ygem
3anyckatb NPOBEPOYHYHO NPOorpaMmmy, 4tTobbl y6eamTbCs, YTO Mbl HAYETO He
cnomanu. Korga Mbl o6aByM (pyHKLMOHaIbHOCTY (K NpUMepy, HOBbI MeTOA) K
Tvny Vector, Mbl 406aB/M NPOBEPOK 3TOM HOBOW (PYHKLMOHa/IbHOCTMW.

function testVector() {

var pl = new Vector (10, 20);

var p2 = new Vector(-10, 5);

var p3 = pl.plus(p2);

if (pl.x !== 10) return "obnom: X property";
if (pl.y !== 20) return " o6nom: y property";
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if (p2.x !== -10) return " o6nom: negative X property";
if (p3.x !== @) return " o6nom: x from plus";

if (p38.y !== 25) return " o6nom: y from plus";

return "Bc& ny4ykom";

3

console.log(testVector());
// — BCE& NYyYKOM

HanucaHve Takux NpoBepokK NpMBOAMUT K NMOSAB/IEHMIO NMOBTOPSAtOLEerocsa koga. K
CYaCTbiO, eCTb NMPOrpamMmmMHbIe NPOAYKTLI, NOMOrarwLne nucaTb Habopbl NPOBEPOK
NPy MOMOLLM CneumnasibHOro A3bika, NPUCMOCO61EHHOTO MMEHHO /15 HanucaHus
npoBepok. VIx Ha3bIBaloT testing frameworks.

OTtnapgka (debugging)

Korga Bbl 3aMeTunn npobnemy B NporpaMmMe,— oHa BEAET cebs1 HenpaBUbHO U
BbIAAET OLIMOKM,- CaMOe BPEMSI BbISICHUTb, B YEM Npobrema.

NHorga ato ovyeBngHo. CoobuieHne 06 owmnbke HaBOAUT Bac Ha KOHKPETHYHO
CTPOKY MporpamMmebl, 1 €C/v Bbl NPOYTETE ONUCaHMe OLUINGKN N 3Ty CTPOKY, Bbl
4acTo CMOXETe HalTn Npobemy.

Ho He Bcerga. VIHorga ctpouyka, npuBoasiwias K owmbke, NpocTO OKa3blBaAETCS
nepBbIM MECTOM, € HEKOPPEKTHOE 3HAYeHne, NoIyYeHHOE rae-To eLlé,
NCNosb3yeTcHa HenpasuibHO. MHorga BoobLue HeT coobuleHnsa 06 ownobke — ecTb
NPOCTO HEBEPHbIN pe3ynbTart. Ecnun Bbl Agenanu ynpaxHeHusi 13 npegblayLmx
rnaBe, Bbl HABEPHSIKA Nonagasv B Takne cutyaunmn.

Cnegytowmii npumep npobyeT npeobpaszoBaTb YNC/O 3afaHHON CUCTEMBI
CUMCNEHNS B CTPOKY, OTHMMasi NOCMIeLHIoN Lndpy 1 coBepLlas geneHune, 4tobbl
n36aBUTLCS OT 3TOM LMdpbl. HO gnkniA pesynbtar, BblgaBaeMbllii NPOrpaMmmoi, Kak
O6bl HAMEKaeT Ha NPUCYTCTBME B HEWN OLLUNOKMN.

function numberToString(n, base) {
var result = "", sign = "";
if (n < 0) {
sign = "-";
n=-n;
}
do {
result = String(n % base) + result;
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n /= base;
} while (n > 0);
return sign + result;

3
console.log(numberToString(13, 10));

// - 1.5e-3231.3e-3221.3e-3211.3e-3201.3e-3191.3e-3181.3..

[axe ecnu Bbl HaLW/M NPo6iemMy — NPUTBOPUTECH, YTO €L He Hawn. Mbl
3HaeMm, 4YTo nporpamMmma coouT, U HaMm HYXXHO Y3HaTb, NOYEMY.

34ecb Bam Hafo NpeofoneThb XenaHne HadaTb BHOCUTL C/ydaliHble N3MEHEHUA B
ko4. BmecTo atoro nogymarite. MNpoaHanivanpyiTe pesysnstar u npugymanTe
Teopwuto, MO KOTOPOI 3TO NpoucxoauT. MNMposeanTe AONONHUTENbHbIE HAGMOAEHUA
[N NPOBEPKN TEOPUUN — @ eCNIU TEOPUM HET, NpoBeauTe HabniaeHNs, KoTopble
6bl MOMOIIN Bam M306pecTu eé.

Pa3meLleHne HeCKO/bKMX BbI30BOB console.log B cTpaTernyeckmnx mecrax —
XOPOLUKNIA cnocob NonyyYnTb AONOAHUTENbHYO MHGOPMALNIO O TOM, YTO
nporpaMmma genaert. B Hawem criydae Ham Hy>XXHO, 4TOObl N NPUHMMasia 3HaYeHus
13, 1, 3atem 0. [laBaliTe BbIBEAEM 3HAYEHMS B HAYas1e UMKNa:

13
1.3
0.13
0.013

1.5e-323

H-pa. eneHve 13 Ha 10 BblgaéT He yenoe ymcro. BmecTo n /= base Ham Hy>XHO
n = Math.floor(n / base), Toraa umicno 6ygeT KOPPEKTHO «CABMHYTO» BNpaso.

Kpome console.log MoxHO BOCnonb30BaTbCA OT/1a44MKOM B Bpay3epe.
CoBpeMeHHble 6pay3epbl YMEKT CTaBUTb TOUKY OCTAHOBKM Ha BbIOPaHHOM
CTpOUKe Kofa. ITO NPUBELET K NPUOCTAHOBKE BbINOSIHEHUSA NPOrpaMMbl KaXKabIl
pas, korga 6yaeT fOoCTUrHyTa BblOpaHHasa CTpoYka, 1 Torga Bbl CMOXETE
NMPOCMOTPETL COAEPXKMMOE NepeMeHHbIX. He 6yay nogpobHo pacnucbiBaTb
npoLiecc, NOCKO/bKY Y pasHbIX bpay3epoB OH OpraHM30BaH Mo-pa3sHoOMY —
novwmnTe B Bawlem 6paysepe “developer tools”, MHCTPYMEHTbI pa3paboTynka. Ewwé
OVH Crnocob yCTaHOBUTb TOUYKY OCTAHOBKW — BK/TKOUUTb B KOZ, MHCTPYKLNIO A/15
oTnajuvka, CoCTosALLYI0 13 kKnoyesoro csiosa debugger. EC/i MHCTPYMEHTb!
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pa3pa60Tq|/|Ka aKTUBHbLI, UCMOJTHEHNE NPOrpamMmMbl 6y,qu NMPMNOCTaHOB/IEHO Ha
aTOM NHCTPYKUUN, N Bbl CMOXXETE N3YUYUTb COCTOAHUE MNMPOorpamMmmsbl.

PacnpocTpaHeHue OWno60oK

K coxaneHuto, nporpaMMnUCT MOXET NPeaoTBPaTUTh NOSIBNIEHNE HE BCEX
npo6nem. Ecnv Bawa nporpaMmMa 06LLAETCs ¢ BHELHUM MUPOM, OHA MOXET
NONy4YnTb HENPABWU/IbHbIE BXO[IHbIE AaHHbIE, UMM XEe CUCTEMbI, C KOTOPbLIMI OHA
MbITAeTCS B3aMMOAENCTBOBATb, OKAXYTCS C/IOMAaHHbIMU UMW HEAOCTYMHbIMU.

MpocTble NporpaMmbl, WK NporpamMMbl, paboTatolime nog Ballinum Hag30pomMm,
MOryT MPOCTO «CAABATbCS» B TAKO MOMEHT. Bbl MOXeTe usyuntb npobnemy u
Nonpo6oBaTh CHOBA. «HacTosILMeE» NPUNOXEHNUSI HE A0/KHbI NPOCTO «NaAaTb».
NHorga npuxoanTcs NPUHMMAaTb HEMpaBU/IbHbIE BXOAHbIE AaHHbIE U KaK-TO C
HUMKW paboTaTtb. B gpyrux cnyyasix, Hy>HO COOBLMTb NOb30BATESHO, YTO YTO-TO
MOLLI/SIO He TakK — U NOTOM YXe caaBaTbcsl. B ntobom criyyae nporpaMma Ao/mKHa
YTO-TO cAenaTb B OTBET HA BO3HUMKHOBEHME MPO6/IEMBI.

[onycTum, y Bac ecTb yHKLMS promptinteger, koTopas 3anpaluvBaeT Lesoe
4yMCNo 1 BO3BpaLlaeT ero. Yto oHa Ao/KHaA caenartb, eCcnu rnosb3oBaresb BBEAET
«anesibCuH»?

OfVH 13 BapnaHToOB — BEPHYTb 0C060€e 3HaveHne. OObIYHO AN15 3TUX Lienein
ncnonb3yoT null n undefined.

function promptNumber(question) {
var result = Number(prompt(question, ""));
if (isNaN(result)) return null;
else return result;

}

console.log(promptNumber ("Ckonbko nanbueB BuagnuTe?"));

370 HagéxHas cTpaterus. Tenepb 060 Ko, Bbi3biBatoLwumii promptNumber,
[0/1XEH NPOBEPATb, GbI/I0 N BO3BPALLLEHO YMC/O0, U EC/IN HET, Kak-TO BbIATA 13
CUTyaLMmn — CNPOCUTb CHOBA, UMK 33[laTb 3HAYEHVEe No-yMo4YaHuto. nu BepHyTb
crneuuanbHoe 3HaYeHUe yxe TOMY, KTO ero Bbi3Basl, coobLias o Heyaaue.

Bo MHOrmx Takux cnydasx, korga OLIMBKN BO3HMKAKOT YacTo U Bbl3bIBaI-OLLI|I/II7I
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thbyHKUMIO KOA, AO/MKEH NPYHUMATbL UX BO BHUMAHWE, COBEPLLEHHO A0MYCTUMO
BO3BpalliaTb cneLmanbHoe 3HauYeHne Kak MHAMKATop OLWNGOKN. HO eCTb U MUHYCBI.
Bo-nepBblX, UTO, €C/Iv PYHKLMS 1 TaK MOXET BEPHYTb Nt060iI TUN 3HaYeHnsa? s
Heé CNOXHO HalTK cneumasibHoe 3HayeHne, KoTopoe GyaeT oTIMYaTbes oT
[0NYCTMMOro pe3ysbTara.

BTtopas npobnema — paborta co crneunasibHbIMN 3HAYEHUSIMU MOXET 3aMyCOpPUTb
kog. Ecnu doyHkuma promptNumber Bbi3biBaetca 10 pas, To Hago 10 pas
npoBepuTb, He BepHyna nn oHa null. Ecnn peakums Ha null 3akntovaeTcs B
Bo3Bpare null Ha ypoBeHb Bblille, TOrga Tam, r4e Bbi3bIBaJICA 3TOT KO, TOXe
HY>XHO BCTpauBaTtb NpoBepky Ha null, n Tak ganee.

NcKnwyeHuUs

Korga doyHKUMA He MOXeT paboTarb HOpMasibHO, Mbl Obl XOTE/IN OCTAHOBUTb
paboTy 1 NepenpbIrHyThb TyAa, rae Takas owmnbka MoXeT 6bITb 06paboTaHa. ATUM
3aHMMaeTcs 06paboTKa UCKIHUYEHWA.

Koz, BCTpeTuBLwniA NPo6/1eMy B MOMEHT BbINOIHEHUS, MOXET MOAHATL (Mn
BbIKMHYTb) UCK/TlOYeHMe (raise exception, throw exception), kotopoe
npeactaBnseT n3 cebss Hekoe 3HavyeHne. Bo3spar UCKIIOYEHNST HaNnoOMUHaEeT
HEKNI «npoKavyaHHbI» BO3BpaT U3 OYHKUUN — OH BbIMPbITMBAET HE TO/IbKO U3
camoli (PYHKLMW, HO U U3 BCEX BbI3bIBaBLUNX €€ (PYHKL M, [0 TOrO MecTa, C
KOTOPOro HayasioCb BbINOJIHEHME. DTO Ha3bIBAETCH pa3BEPTbIBAHNEM CTEKa
(unwinding the stack). MoxeT 6bITb, Bbl TOMHUTE CTEK (DYHKLMIA U3 FN1aBbl 3...
NcknoueHre 6bICTPO NpoMaTbiBaeT CTeK BHU3, BbIKMAbIBas BCE KOHTEKCTbI
BbI30BOB, KOTOpbIE€ BCTPEYaET.

Ecnu 6bl UCKNOYEHNS cpasy AOXOAWN A0 CaMOro HM3a CTeka, Nosb3bl OT HUX
6b1/10 661 HEMHOTO. OHM Gbl NPOCTO NPeAOCTaB/ANIN UHTEPECHLI CNOCo6
B30pBaTb Nporpammy. Mx cnna B TOM, YTO Ha UX NYyTN B CTEKE MOXHO NOCTaBUTb
«NPEenATCTBUS», KOTOPble ByAyT NOBUTb UCKIIOYEHUS, MUYaLLmecs no creky. U
Torga c aTMM MOXHO cAenartb YTo-TO Nosie3Hoe, Nnocsie Yero nporpaMmma
NPOAOMKAET BbIMO/HATLCSA C TOM TOUKM, rae 661710 NOMIMaHO UCK/IYEHNE.

Mpumep:

ITounck u 06paboTka ormmboK 156



BripasuTenbHbli Javascript

function promptDirection(question) {

var result = prompt(question, "");
if (result.toLowerCase() == "left") return "L";
if (result.toLowerCase() == "right") return "R";
throw new Error("HegonycTumoe HanpasrieHue: " + result);
3
function look() {
if (promptDirection("Kyga?") == "L")
return "gom";
else
return "gBoumx pasbApPEHHLIX MenBenen";
3
try {
console.log("Bbl Bugnte ", look());
} catch (error) {
console.log("UTto-TO He Tak: " + error);
3

KntoueBoe cnoBo throw ncnonb3yercsa 15 BblopacbiBaHUA UCKOYEHNUS. JToBNei
3aHMMaeTCcs KyCcOK kofa, 06EpHYTbIN B 6/10K try, 3a KOTOpbIM crieayeT catch. Korga
KOZ, B 6/10Ke try BbIKMAbIBAET UCK/IOUYEHWE, BbINOSIHAETCA 610K catch.
MNepemeHHas, ykazaHHas B CKOOKax, OyAeT npuBa3aHa K 3Ha4eHNI0 NCKTIIYEHNS.
[Mocne 3aBepLUeHns BbINO/HEHNA 610Ka catch, nunm xe ecnu 650K try
BbINo/IHAETCA 6e3 Npo6sieM, BbINOSTHEHNE NEPEXOANT K KoAy, nexatiemy nocne
NHCTPYKUuK try/catch.

B gaHHOM cnyyae 15 co3faHus UCKTYEHUSA Mbl UCNOb30BasIM KOHCTPYKTOP
Error. 9T0 cTaHAapTHbIA KOHCTPYKTOP, CO34At0LLNIA 0OBbEKT CO CBOMCTBOM
message. B coBpeMeHHbIX OKpYXXeHUAX JavaScript ak3eMnnsapbl 3Toro
KOHCTPYKTOpa Takke cobmparoT MHopMaLmnio O CTEKE BbI3OBOB, KOTOPbIA Obls
HakKoM/eH B MOMEHT BbIKMAbIBAHWA UCKTHOYEHUSA — TakK Ha3blBaeMoe
oTcrexusaHue crteka (stack trace). 3ta MHhopmaLna COXpaHAETCA B CBOMCTBE
stack, 1 MOXeT nomMo4b Npu pazdope nNpobsiemMbl — OHa COO6LLAET, B Kakoi
pyHKLMM cnyunnack npobnema v kakue gpyrne yHKLMn NpuBenn K aHHoMy
BbI30BY.

O6patute BHUMaHWe, 4To oyHKLMSA look NOMHOCTbIO MTHOPMPYET BO3MOXHOCTb
BO3HVKHOBEHMS1 Npo6siem B promptDirection. 3To NpenMyLecTBO NCKOUEHNI —
Kofl, 06pabaTbiBalOLLIMIA OLLUMGKK, HYXXEH TONbKO B TOM MEcCTe, IAe NPouCXoauT
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onbKa, 1 Tam, rage oHa obpabatbiBaeTcs. [MPoOMeXyTOUHbIE DYHKLMN NPOCTO He
obpalyaloT Ha 3TO BHUMaHMS.

Hy, noytn.

NMNogunwaem 3a UCKTIOYEHUAMU

MpencrasbTe creaytoulyo cutyaumo: yHkums withContext xxenaet
YAOCTOBEPUTBLCS, YTO BO BpEMS €€ BbINO/IHEHNS NepeMeHHas BEPXHEro YPOBHS
context NnoAyunT cneynasibHoe 3Ha4YeHne KoHTekcTa. Mocne 3aBepLueHns
BbINO/IHEHUS, OHA BOCCTaHaB/IMBAET €€ cTapoe 3HavyeHue.

var context = null;

function withContext(newContext, body) {
var oldContext = context;
context = newContext;
var result = body();
context = oldContext;
return result;

Yto, ecnun goyHkumA body BbIGpOCUT UCK/IoveHe? B TakoMm criyyae Bbl30B
withContext 6yaeT BbIOPOLLEH UCK/THOYEHNEM U3 CTEKA, U MEPEMEHHOI context
HVKorga He ByaeT BO3BpaLleHO nepBoHavyasibHOe 3HavYeHue.

Ho y MHCTpYKUMK try ecTb ewé ogHa 0CO6EHHOCTb. 3a HEl MOXET c/eaoBaTb
6nok finally, nn6o BmecTo catch, nméo BmecTe ¢ catch. bnok finally o3HavaeT
«BbIMOJIHUTL KO, B IIOGOM C/lyvae nocse BbINONHEHUA 610kKa try”. Eciiv oyHKL MK
HaZo0 YTO-TO NOAUYNCTUTL, TO NOAUULLIAIOLLMIA KO HYXXHO BK/ItoUaThb B 610K finally.

function withContext(newContext, body) {
var oldContext = context;
context = newContext;
try {
return body();
} finally {
context = oldContext;
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3ameTbTe, UTO HaM 60/bLLE HE HY)XHO COXPaHsTb pe3ysnbTar Bbi3oBa body B
OTAENbHON NEPEMEHHO, UTOObLI BEPHYTL €ro. [laxe ecsiv Mbl BO3BpallaemMcs 13
6noka try, 6ok finally Bcé paBHO GyaeT BbINONHEH. Tenepb Mbl MOXeM 6e30nacHO
caenarb Tak:

try {
withContext (5, function() {

if (context < 10)
throw new Error("KoHTekcT cnuwkom man!");

1)
} catch (e) {
console.log("UrHopupyem: " + e);

3

// - WrHopupyem: Error: KOHTEKCT C/MWKOM Man!

console.log(context);
// - null

HecmoTps Ha TO, 4TO Bbi3biBaemas 13 withContext doyHKumMsA «cnomanacb», cam
no cebe withContext no-npexHemy nogunLLaeT 3Ha4YeHe NePEMEHHOI context.

BbIGOPOUHbLIN OT/IOB NCK/THOUYEHUMN

Korga uckstoueHme foxoauT 40 HU3a CTeka U ero HUKTO He nomast — ero
obpabaTbiBaeT okpyxxeHue. Kak MMEHHO — 3aBUCUT OT KOHKPETHOIO OKpYXXeHus. B
6pay3epax onvcaHue OWnBKN BblAAETCA B KOHCO/Tb (OHA 00bIYHO AOCTYMNHA B
MeH0 «/IHCTPYMEHTbI» Nnn «Pa3paboTka).

Ecnn peub MAET 06 owmbKax nam npobnemax, KOTopble nporpaMmma He MoXeT
obpaboTaTb B NpuHLMNe, 4ONYCTUMO NPOCTO NPOMNYCTUTb TaKyt OLLMOKY.
HeobpaboTaHHOE UCKIYEeHNEe — pa3yMHbIli CNOCO6 COO6LLNTL O Npo6nemMe B
nporpamMme, 1 KOHCO/b B COBPEMEHHbIX 6pay3epax BblAacT BaM HE0OX04UMYHO
NHJ)OpMaUUIO O TOM, Kakne Bbl30Bbl OYHKLMIA Obl/I B CTEKE B MOMEHT
BO3HWKHOBEHMWSA NPO6/IEMbI.

Ecnun BO3HMKHOBEHME NPOG/IeMbI NpefcKasyemo, nporpaMmMa He Ao/MKHa Naaath C
Heo6paboTaHHbIM UCK/TIOYEHNEM — 3TO HE OUYEHb APYXECTBEHHO MO OTHOLLEHWHO
K N0o/Ib30BaTeto.

Heponyctnmoe ncnonb3oBaHme a3blka — CCbI/TIKM Ha HECYLLEeCTBYHOLLYHO
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NepeMeHHyHo, 3anpoc CBOMCTB Yy NePEMEHHOI, paBHO null, nan BbI3OB Yero-To,
YTO He SIBNSAETCA (PYHKLUMEN, TOXKE NPUBOAMUT K BblOPACbIBAHUIO UCKTHOYEHWIA.
Takne UCKUYEHNST MOXHO OT/1aBNMBaTb TOYHO TaK Xe, Kak CBOM COBCTBEHHbIE.

Mpw BXoAe B 6/10K catch Mbl 3HaeM TO/IbKO, YTO YTO-TO BHYTPW 6/10Ka try npueesio
K UICKNKOYEHU0. Mbl HE 3HaeM, YTO MMEHHO, N KaKoe UCK/IDUYeHME NPOU30LLNO.

JavaScript (4TO ABNAETCA BONUIOLWMM YryLLEHNEM) He NpefocTaB/iseT
HenocpeACcTBEHHOM NoALEPXKM BbIGOPOUYHOIo OT/10Ba UCKTHOYEHWUIA: NGO NTOBUM
BCe, MO0 HuKakune. V3-3a 3TOro N1oAmM 4acTo npeanonaratoT, YTo C/lyvmBLIEECSH
NCK/TIOYEHNE — MMEHHO TO, pagun KOTOporo 1 nucascsa 610k catch.

Ho moxeT 6bITb 1 No-Apyromy. HapyLueHve npon3oLwsno rae-To ewe, uin B
nporpamMmmy BKpasiacb owwmobka. BoT npumep, rae Mbl Npobyem Bbi3blBaTb
promptDirection go Tex nop, Noka He Noay4Ynm AONyCTUMbIA OTBET:

for (7;) {
try {
var dir = promtDirection("Kyga?"); // — one4yaTka!
console.log("Baw BbGOp ", dir);
break;

} catch (e) {
console.log("Hegonyctumoe HanpasneHue. MonpobyhTte ewé pas.");

KoHcTpykums for (;;) — cnocob ycTpouTb 6eCKOHEYHbIN LK. Mbl BbiBa/lMBaeMcs
N3 Hero, TOJIbKO Koraa rnosiyyaem gonyctuMoe HanpasneHne. Ho Mbl
HenpasW/IbHO Hanucan HasBaHne promptDirection, 4TO NPMBOAMUT K OLLIMOKe
“undefined variable”. A Tak kak 6510k catch urHopmpyet 3Ha4yeHue UCKIYEHNS e,
npegnonaras, YTo OH pasbupaeTcs ¢ Apyro NPo6/eMON, OH CUMTAET, YTO
BbIOPOLLEHHOE NCK/IOYEHNE SABNAETCA pe3y/ibTaTOM HenpaBW/bHbIX BXOAHbIX
[AaHHbIX. DTO NPUBOAUT K 6ECKOHEYHOMY LIMK/TY 1 CKPbIBAET NOSIE3HOE COO0bLLEHME
00 OLIMOKe HACYET HENPaBUIbHOTO UMEHN NepPeMeHHOIA.

Kak npaBuno, He CTOMT TaK JIOBUTb UCK/THOYEHUS], C/IM TONbKO Y BaC HET LieNu
nepeHanpaBuTb KX Kya-IMbo — K NpuMepy, No CEeTU, YTOObI COOBLLUTL [PYroi
cucTeme 0 NafieHnn Hallei nporpammsl. W gaxe Toraa BHUMATENIbHO CMOTPUTE,
He ByAeT 1 CKpbITa BaXHas MHopMaLmsi.
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3HauuT, Ham Hafdo nNnonmMatb onpeaenéHHoe UCKUYeHne. Mbl MOXEM B 6/10ke
catch npoBepsTb, ABAAETCA /1N CNYYMBLLUEECHA UCKNHOYEHNE NHTEPECYOLWNM Hac
NCKNKOYEeHEM, a B NPOTMBHOM C/ly4yae 3aHOBO BblibpacbkliBaTb ero. Ho kak Ham
pacnos3HaTb UCK/YeHne?

KOHe4YHO, Mbl MOrNK 6bl CPaBHUTbL CBOIMCTBO Message € Co0bLLeHnemM 06 oLnoke,
KOTOPYH Mbl XAEM. HO 3TO HEHaAEXHbIN cnocob nNucaTb Ko — UCNOMb30BaThb
NHdoopMaLuto, NpeaHasHavarLLlyoca ans yenoseka (CoobLeHne), YToOb!
NPUHATb NPOrpamMHOe peLleHne. Kak ToNbKO KTo-HUGYAb NMOMEHSIET U/u
nepeBeféT 310 coobLLeHNe, KoL, NepecTaHeT paboTaTb.

[aBaiiTe ny4we onpegennm HOBbIA TN OWIMOKK M Ucnonb3yeM instanceof gns ero
pacno3HaBaHus.

function InputError(message) {
this.message = message;
this.stack = (new Error()).stack;

}
InputError.prototype = Object.create(Error.prototype);
InputError.prototype.name = "InputError";

MpoTtoTtun Hacneayetca oT Error.prototype, noatomy instanceof Error Toxe 6yaet

BbINOMHATLCA A1 06bEKTOB TUNa InputError. 1 eMy Ha3Ha4eHO CBOMNCTBO name,

Kak 1 gpyrum ctaHgapTHbIM Tunam owmnbok (Error, SyntaxError, ReferenceError, n
T.N.)

MprcBoeHMe CBOIMCTBY stack nbiTaeTcsi nepeaatb 3TOMy 06bEKTY OTC/IEXMBaHME
cTeka, Ha Tex niatgopmax, KoTopble 3TO NOAAEPXUBALOT, MyTEM CO3AaHNA
o6bekTa Error 1 Ucnosib30BaHusl ero cTeka.

Tenepb promptDirection MOXeT COTBOPUTL Takyto OLLNGKY.

function promptDirection(question) {

var result = prompt(question, "");

if (result.toLowerCase() == "left") return "L";

if (result.toLowerCase() == "right") return "R";
throw new InputError("Invalid direction: " + result);

A B uuKne eé b6yaeT NOBUTbL ChogpydvHee.
for (;;) {
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try {
var dir = promptDirection("Kyga?");
console.log("Baw BbGOp", dir);
break;
} catch (e) {
if (e instanceof InputError)
console.log("HegonycTumoe HanpaBseHue. MMonpobyiTe ewé pas.");
else
throw e;

Kopg oTnaenvBaeT TO/IbKO aK3eMnasapbl InputError n nponyckaet agpyrue
NCKoYeHNA. Ecniv Bbl CHOBa caenaeTe Takyto e onevarky, 0yaeT KOpPeKTHO
BbIBEEHO CO0bLLEHME O HeonpeaeNEHHON NepeMeHHOIA.

YTtBepxaeHunsa (Assertions)

YTBEPXAEHMSA — UHCTPYMEHT A1 NPOCTOW NPOBEPKM OLLIMOOK. PaccMoTpum
BCMOMOraTesibHyt0 pyHKUMIO assert:

function AssertionFailed(message) {
this.message = message;

}

AssertionFailed.prototype = Object.create(Error.prototype);

function assert(test, message) {
if (!test)
throw new AssertionFailed(message);

function lastElement(array) {
assert(array.length > 0, '"nycToli maccuB B lastElement");
return array[array.length - 1];

3T0 — KOMMAKTHbIA CNOCO6 y)XeCcToveHNs TpeboBaHNn K 3HaYeHNAM, KOTOPbIN
BblGpacbIBaeT UCK/OYEHNE B C/lyvae, Korga 3aflaHHoe YC/10BUE He BbIMOJTHAETCS.
K npumepy, doyHkums lastElement, go6biBatoLLast Noc/iefHNn 3ieMeHT MaccuBea,
BepHyna 6bl undefined Ans nycTbix MaccuMBoB, ec/iv 6 Mbl HE UCNOb30Ba/IU
assertion. /i3BneyeHvne nocnegHero afnemMeHTa nycToro Maccusa He UMeeT
CMbIC/Na, N 3TO SAIBHO 6blN0 6bl OLLIMOGKOK NporpamMmmMumcTa.
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YTBEpPXAEHMS — cNocob y6eanTbCSt B TOM, UTO OLUMOKU NPOBOLIMPYIOT
npepbiBaHve nporpamMmMbl B TOM MECTE, F4e OHU COBEpPLLEHbI, a He MPOCTO BblAatoT
CTPaHHble BE/IMYMHBI, KOTOPbIE NepeaarTcs Mo CUCTEME U Bbi3bIBAKOT NPOGNEMBI
B KAKUX-TO [IPYTUX, HE CBSI3aHHbIX C 3TMM, MecTax.

Ntor

OWNBKM 1 HEAOMYCTUMbIE BXOAHbIE AAHHbIE C/Ty4aOTCs B XMU3HU. OLINOKM B
nporpaMmmax Haflo uckatb 1 UCnpaBnsATb. VX nerye Hantu, MCNonb3ys
aBTOMaTu4yeckmne CUCcTeMbl MPOBEPOK M A06ABNSAS YTBEPXKAEHNS B BaLLIL
nporpaMmbi.

Mpo6nemsbl, Bbi3BaHHbIE YEM-TO, YTO HEMOZABNACTHO BaLlel nporpamme, Hy>XHO
obpabarbiBaTh 4OCTOMHO. MHOrAa, korga npobnemMy MOXHO peLunTb SI0KaslbHO,
[0NyCTMMO BO3BpaLlath cneynasibHble 3HaYeHUs A1 OTCNIeXNBaHUA Taknx
cnyyaes. B gpyrux cnydaax npeanodTuTeIbHO UCNob30BaTh UCKIKOYEHUS.

BbI6pOC UCKAOYEHUA NPUBOANT K pasMaTbiBaHMIO CTeKa A0 Tex nop, noka He
6yaeT BCTpeyeH 610K try/catch nnm noka mbl He 4OMAEM A0 AHA CTeKa. 3HavyeHne
NCKOYEeHNsA ByaeT nepefgaHo B 610K catch, KOTOPbIn CMOXET YAOCTOBEPUTLCS B
TOM, YTO 3TO UCK/IIOYEHME AEeNCTBUTE/bHO TO, KOTOPOE OH XAET, 1 obpaboTaTb
ero. ins paboTbl ¢ HenpeackasyembIMn COObITUSIMU B NOTOKE MPorpamMMbl MOXHO
ncnonb3oBatb 6/10kK finally, yTo6bI OnNpeaenéHHble YacTu koga Obl/Iv BbIMOSTHEHbI
B Nntobom cnyyae.

YnpaxHeHuUs

NMoBTOp

[onycTum, y Bac ecTb pyHKUMs primitiveMultiply, kotopas B 50% criyvyaeB
nepemMHoXaeT 2 uncna, a B OCTa/IbHbIX C/lyvasix BblopacbliBaeT NUCK/IKYEeHNe Tuna
MultiplicatorUnitFailure. HannwunTe doyHKUMIO, 06EPTbIBAIOLLYIO 3TY, M NMPOCTO
BbI3bIBAIOLLLYIO €€ 10 TeX Nop, Noka He ByAeT NosyYeH yCnewHbli pesy/sbTar.

Y6e,EI|I/ITer, YTO Bbl o6pa6aTb|BaeTe TOJIbKO HY>XHblE BaM UCK/THOHEHUA.
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function MultiplicatorUnitFailure() {}

function primitiveMultiply(a, b) {
if (Math.random() < 0.5)
return a * b;
else
throw new MultiplicatorUnitFailure();

function reliableMultiply(a, b) {
// Baw Kopj

}

console.log(reliableMultiply(8, 8));
// - 64

3anepTasi KOpoOOKa

PaccMOTpuM Takom, AOCTaTOMHO HaQyMaHHbIA, 0ObEKT:

var box = {
locked: true,
unlock: function() { this.locked = false; },
lock: function() { this.locked = true; 1},
_content: [],
get content() {
if (this.locked) throw new Error("3anepto!");
return this._content;

}
}i

370 Kopo6oUKa ¢ 3aMKOM. BHYTpM NeXUT MaccuB, HO [10 HEro MOXHO A06paThecs
TO/MbKO, KOraa Kopo6ka He 3anepTa. Hanpsimyto o6paliaTbest K CBOMCTBY _content
Henb3s.

Hannwwute dyHkymio withBoxUnlocked, npuHumatoLlyto B KayecTse aprymeHTa
byHKLMIO, KOTOpas oTnUpaeT KOPOOKY, BbIMNO/THAET (OYHKLMIO, 1 3aTeM
06513aTe/IbHO 3anMpaeT KOPOOKY CHOBa Nepes BbIXO40M — HEBaXXHO,
BbINO/IHWAACH /1 NepefaHHas PyHKLUMS NpaBuibHO, UM OHa BbiGpocuna
NCKIOYEHNE.

function withBoxUnlocked(body) {
// Baw Kopg
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withBoxUnlocked(function() {
box.content.push("3o0n0Tnwko");

1)

try {
withBoxUnlocked(function() {

throw new Error("MupaTsel Ha ropmsoHTe! OTMeHa!");

1)
} catch (e) {
console.log("MNpouzowna ownbka:", e);
}
console.log(box.locked);
// - true

B kauecTBe npun3oBoi Urpbl yoeguTech, Y4To npu Bbizose withBoxUnlocked, korga
KOpobKa He 3anepTa, Kopobka OCTaéTcs He3anepToii.
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PerynsipHbie BblipaXeHUs

Hekomopsble /100U, cmosikHyBwUCh ¢ npobsemotl, dymarom: «O, a ucrosib3yro-Ka
51 peay/isipHbIe BbIPaXeHUSs». Tenepb y HUX ecmb 08€ rpobsiemMs!. xeldmu
3aBsuHCcKuU

KOaH-Ma cka3an: «TpebyeTtcsa 6onbluas cuia, YTobbl pesarb AepeBO Nonepek
CTPYKTYpPbI ApeBecuHbl. TpebyeTca MHOro Kofa, Ytobbl NPorpaMmMmMpoBaTh
nonepék CTpykTypbl npobnemsl. MacTtep K0aH-Ma, «KHura nporpammMmmpoBaHmns»

NHCTPYMEHTbI M TEXHUKN MPOrpamMMUPOBaHNS BbDKMBAIOT M PACMPOCTPaHSHTCSA
Xa0TUYHO-3BO/THOLMOHHBIM CNOCO60M. IHOrAa BbDKMBAIOT HE KpacuBbIe U

reHvasbHble, a NPOCTO TakMe, KOTOPbIe AOCTATOYHO XOPOLIO paboTaloT B CBOEN
06nacTu — K NpuMepy, €C/IN X MHTETPUPYIOT B APYTYH YCMELLHYH TEXHOMOTMIO.

B 3T0i rnaBe Mbl 06CYAMM TaKO MHCTPYMEHT — perynsipHble BblpaXkeHns. 310
cnoco6 onucbiBaTh LWaboHbl B CTPOKOBbLIX AaHHbIX. OHM cO30at0T HEGO/bLLOM
OTAENbHbIN A3bIK, KOTOPbIA BXOAUT B JavaScript 1 BO MHOXECTBO APYruX A3bIKOB U
NHCTPYMEHTOB.

Perynsapkv ogHOBPEMEHHO OYEHb CTPaHHbIE U KpaiHe Mnosie3Hble. VIX CUHTakcuc
3arafo4eH, a nporpaMmHbIi nHTepdelic B JavaScript os1si HUX HEeYKNoX. Ho 3To
MOLLHbIA UHCTPYMEHT AN uccnenosaHns n 06paboTkm CTPoK. PasobpaBLumnch ¢
HUMW, Bbl CTaHeTe 6osiee 3apdPEKTMBHbLIM NPOrPaMMMUCTOM.

Co3paém perynsipHoe BbipaXeHue

Perynspka — Tun o6bekTta. EE MOXHO co34aThb, Bbl3BaB KOHCTPYKTOP RegEXp, nnu
Hanuncas HYXHbI LWab/10H, OKPYXXEHHbIN cnewamMu.

var rel
var rez2

new RegExp("abc");
/abc/;

O6a 3TuX perynapHbIX BblpaXXeHUsA NpeacTas/IsaoT O4MH WabnoH: cMMBOs “a”, 3a
KOTOpbIM cnegyet cMmeon “b”, 3a KOTOpbIM cnieayeT cumBon “c”.
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Ecnun Bbl ncnosnb3yeTte KOHCTPYKTOP RegEXp, Toraa wab/oH 3anncbiBaeTcs Kak
006blYHasA CTPOKa, NO3TOMY AENCTBYIOT BCE NpaBu/ia OTHOCUTENbHO 06paTHbIX
cneLuein.

BTtopas 3anucb, rae wabsioH HaxoauTca mexay cnewammn, obpabarbiBaeT
obpartHble crewwn no-gpyromy. Bo-nepsbix, Tak Kak LWabnoH 3akaH4MBaeTCA
NPSAMbIM C/IELLIEM, TO HY)XHO CTaBUTb 0OpaTHbLIN cnew nepes npsiMbiM CneLwem,
KOTOPbIA Mbl XOTUM BK/THOUUTb B HaLl LWIA6M0H. Kpome Toro, obpaTHble crneLun, He
ABMIAKLWMECA YaCTbIO CneymasibHbIX CUMBOJIOB TUMa \n, 6yayT coxpaHeHbl (a He
NMPOUTHOPMPOBAaHbI, KaK B CTPOKax), U U3MEHAT CMbIC/ LWabioHa. Y HEKOTOPbIX
CYMBOJ10B, TakuX, Kak 3HaK Bonpoca uam nsc, ectb 0Cob0e 3HavyeHne B
perynspkax, 1 eCnnm Bam HY)XXHO HaTW Tako CUMBOJ1, €r0 Takxe Haao
npensapsATb 06paTHbIM CrieLlem.

var eighteenPlus = /eighteen\+/;

UTo6bI 3HATb, KaKMe CUMBO/Ibl HAA0 NPeABapsATb C/ELIEeM, BaM Hal0 BblyYnTb
CMMCOK BCEX CreLnasbHbIX CUMBO/IOB B perynsipkax. Moka 310 HepeasibHo,
MO3TOMY B C/ly4yae COMHEHWIA NPOCTO CTaBbTe 06paTHbIli Criel nepes /toobIM
CUMBOJIOM, He ABAOWMUMCS BYKBOW, YAC/IOM UM NPOGENOM.

MpoBepsemMm Ha coBnaaeHus

Y perynsipok ecTb HECKO/IbKO MeToA0B. [NpocTeiiwnii — test. Ecnu nepegatb emy
CTPOKY, OH BEPHET Oy/ieBCKoe 3HavYeHne, coobLasn, COAEPXUT N CTpoKa
BXOXAEHWe 3a[aHHOro wabroHa.

console.log(/abc/.test("abcde"));
// - true
console.log(/abc/.test("abxde"));
// - false

Perynsipka, cocTosiLias To/IbKO 13 HecrneuuasibHbIX CUMBO/IOB, NMPOCTO
npeacTaBnsieT co6oii nocreaoBaTeslbHOCTb 3TMX CUMBOJ/IOB. Eciv abe ecTb rae-To
B CTPOKE, KOTOPYH Mbl MPOBEpPsieM (He TONbKO B Hauasne), test BepHET true.
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Nuwem HaGop cnmBOOB

BbIACHUTbL, CO4EPXUT N1 CTPOKa abc, MOXHO 6b1/10 6bl1 1 npu nomowm indexOf.
Perynsapku no3sBonstT NPOMTH AasibLUe U COCTaB/SATb 60MEE CNOXHbIE LAG/OHbI.

[lonycTM, HaM Hao HakTK N60oI Homep. Koraa Mbl B perynsipke nomMelaem
Ha6op CMMBO/IOB B KBaAPaTHbIE CKOOKM, 3TO 03HAYAET, YTO 3Ta YaCTb BbIpaXeHus
COBNafaeT C /1to6bIM U3 CUMBOJIOB B CKOGKAX.

O6a BbIpaXXeHnst HAXOAATCA B CTPOYKaX, cofaepxatlimx Lmdpy.

console.log(/[0123456789]/.test("in 1992"));
// - true

console.log(/[0-9]/.test("in 1992"));

// - true

B kBagpaTHbIX CKOGKax TMpe Mexay AByMs CMMBOIaMU UCNOb3yeTcsa Ans
3afaHuns gnanasoHa CYMMBOJIOB, r4e Noc/siefoBare/lbHOCTb 3a4aETCs KOANPOBKOWA
Unicode. CumBosbl 0T 0 Ao 9 HaxogAaTcs Tam npocTto noapsag (kogpl ¢ 48 oo 57),
noatomy [0-9] 3axBaTbIBaeT NX BCE W COBMNagaeT C /110601 LMdpoii.

Y HECKO/bKUX Fpynmn CMMBO/IOB €CTb CBOW BCTPOEHHbIE COKpALLEHUSI.

\d /Trob6as undpa \w AnchaBmTHO-UMdpoBo cumBon \s MNpo6enbHbI CUMBON
(npoben, Tabynauns, nepesog, CTPokK, 1 T.n.) \D He yndopa \W He andaBuTHo-
LndpoBoli cMBON \S He NPO6eNbHLI CUMBOA . NGO CUMBOS, KpOME NepeBoaa
CTPOKMU

Takum 06pa3om MOXHO 3agaTtb oopmar gatbl U BpemeHu Bpoge 30-01-2003
15:20 cnepfyoLnM BbipaXXeHUEM:

var dateTime = /\d\d-\d\d-\d\d\d\d \d\d:\d\d/;
console.log(dateTime.test("30-01-2003 15:20"));
// - true
console.log(dateTime.test("30-jan-2003 15:20"));
// - false

BbIrNsSiAMT yXXacHo, He Tak /in? CAMLLIKOM MHOTO 06paTHbIX CNeLleit, KoTopble
3aTpyAHAIT NOHMMaHKWE LWab/1oHa. Mo3Xe Mbl Crierka yayyllnm ero.
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O6patHble creLun MOXHO UCMob30BaTb 1 B KBaApaTHbIX CKOOGKax. Hanpumep,
[\d.] o3Hauaet nobyto UMpy nim ToUky. 3aMeTbTe, UTO TOUKa BHYTPU KBaApaTHbIX
CKOOOK TepseT CBOE 0cob0e 3HavYeHne 1 npespallaeTcs NpPocTo B TOUKY. To xe
KacaeTcs 1 apyrnx cneunanbHbIX CUMBOJIOB, TUNa +.

NHBepTMpoBaTb Habop CMMBOJIOB — TO €CTb, CKa3aTtb, YTO BaM Ha0 HalTun NGO
CMMBOJ1, KDOME TeX, YTO eCTb B Habope — MOXHO, NOCTaBMB 3HaK ” cpasy nocre
OTKpbIBatoLLLEN KBaZpaTHON CKOOKMN.

var notBinary = /[701]/;
console.log(notBinary.test("1100100010100110"));
// - false
console.log(notBinary.test("1100100010200110"));
// - true

MoBTOpAEemM yacTu WabsioHa

Mbl 3HaeM, Kak HainT ogHy uudpy. A ecrim HaM Hafo HalT! YNCO LENKOM —
nocnefoBaTelbHOCTb U3 OAHOW unn 6onee uncp?

Ecnu noctaBuTb Nocsie 4ero-NnMbo B perynspke 3Hak +, aTo 6yAeT 03Hayarb, YTo
3TOT 3/1IEMEHT MOXeET ObITb MOBTOPEH 60/1ee ogHoro pasa. \d+/ o3Ha4yaeT ogHy
NN HECKOJbKO Lmdop.

console.log(/'\d+'/.test("'123"'"));
// - true
console.log(/'\d+'/.test(""''"));

// - false
console.log(/'\d*'/.test("'123"'"));
// - true
console.log(/'\d*'/.test(""''"));

// - true

Y 3BE3/104KM * 3HAUEHMEe MOUTK Takoe Xe, HO OHa paspeLlaeT LWabnoHy
NPUCYTCTBOBATb HOMb pa3. ECnn nocsie yero-To CTOMT 3BE3/04Ka, TO OHO HMKOrda
He NPEensITCTBYET HAXOXAEHNIO Lab6NoHa B CTPOKE — OHO MPOCTO HAXOAUTCS Tam
HO/b pas.

3Hak Bonpoca Aenaet yacTtb LuabnoHa HeobA3aTeNNbHOM, TO eCTb OHAa MOXET

PerysnsipHble Bblpa)keHUst 169



BripasuTenbHbli Javascript

BCTPETUTLCS HOMb UM OfIMH pa3. B crneaytollem npyuMepe CUMBO/ U MOXET
BCTpeyaTbCs, HO WabnoH coBnagaeT 1 Toraa, Koraa ero Her.

var neighbor = /neighbou?r/;
console.log(neighbor.test("neighbour"));
// - true
console.log(neighbor.test("neighbor"));
// - true

U106l 3a4aTb TOYHOE KOMIMYECTBO pas, KOTopoe LWaboH A0/MKEeH BCTPETUTLCS,
NCMNosb3yrTCA PUrypHble CKOOKKM. {4} nocne asieMeHTa 03HavyaeT, YTO OH AO/IKEH
BCTPETUTLCA B CTPOKe 4 pa3a. Takke MOXHO 3aZaTb NpoMexyTokK: {2,4} o3Havaer,
YTO 3/IEMEHT [O/IXEH BCTPETUTLCA HE MeHee 2 1 He 6oriee 4 pas.

Eweé ogHa Bepcua dpopmara gatbl U BpEMEHW, rae paspeLleHbl AHN, Mecsubl U
yacbl U3 0AHOW nnn asyx undp. M ewé oHa vyTb 605nee ymtaema.

var dateTime = /\d{1,2}-\d{1,2}-\d{4} \d{1,2}:\d{2}/;
console.log(dateTime.test("30-1-2003 8:45"));
// - true

MOXHO MUCNOob30BaTb MPOMEXYTKM C OTKPbITbIM KOHLLOM, Onyckasi 04HO 13 Yncern.
{,5} 03HayvaeT, 4To Wab/OH MOXET BCTPETUTLCS OT HyNA A0 naTu pas, a {5,} — ot
natv v 6onee.

FpynnupoBKa NoaBbIpaKeHUN

UTo6bl MCNOMBL30BaTh ONepaTopbl * UK + Ha HECKO/bKMX 3N1EMEHTax cpasy,
MOXHO 1CMO/Ib30BaTh KPYyr/ble CKOBKW. YacTb perynsipku, 3ak/itouéHHas B CKOOKM,
CUMTAETCSI OJIHUM 3/IEMEHTOM C TOUYKM 3PEHUSI ONEepPaTopOB.

var cartoonCrying = /boo+(hoo+)+/1i;
console.log(cartoonCrying.test("Boohoooohoohooo"));
// - true

MepBblil 1 BTOPOiA NJIOCbl OTHOCATCSA TO/ILKO KO BTOPbIM OykBam 0 B c/ioBax boo n
hoo. TpeTtuit + oTHocuTCA K Luenoii rpynne (hoo+), Haxoasa oAHY UM HECKObKO
Taknx nocnenoBare/ibHOCTEN.
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ByKBa i B KOHLE BbIpaXXEHUSI AieNaeT Peryispky HeuyBCTBUTE/bHON K PerncTpy
CVYMOJIOB — Tak, 4To B coBnagaert c b.

CoBnageHusa v rpynnbl

MeToz test — camblii NIPOCTON MeToA, NPoBepkn perynsapok. OH TOSIbKO coobLLaeT,
6b1/10 N1 HAOEHO coBNaAeHNe, UMK HET. Y perynsipok ectb eLlé MeTo exec,
KOTOpbI BEPHET null, ecnn H1Yero He 6b110 HanAEeHo, a B MPOTUBHOM Cllyyae
BEPHET 06BLEKT C MHGopMaL e 0 coBnageHun.

var match = /\d+/.exec("one two 100");
console.log(match);

// - ["1600"]

console.log(match.index);

// - 8

Y BO3BpaLlaeMoro exec 06bekTa ecTb CBOMCTBO index, rae coaepXuTcst HoMep
CMMBO/1a, C KOTOPOTO C/1y4nsiocb coBnageHune. A Boo6LLEe 0OBLEKT BbIMAOUT Kak
MacCUB CTPOK, re NepBblil 3/IEMEHT — CTPOKa, KOTOPY NPOBEPS/IM Ha
coBsnazeHve. B Hawlem npumepe 310 6yaeT nocnenoBare/ibHOCTb Uudp, KOTOPYHo
Mbl UCKaUTW.

Y cTpoK ecTb MeTog, match, paboTaromini NPUMEPHO Tak Xe.

console.log("one two 100".match(/\d+/));
// - ["100"]

Korga B perynsipke cogepXartcs nogsblipaeHns, CrpynnmpoBaHHble Kpyr/ibiMu
CKOOKamK, TEKCT, COBNAaBLUNIA C STUMU rpynnamMmu, ToXe NosiBUTCA B MacCuBe.
MepBbIii 31eMeHT Bcerga coBnageHune LeMkom. BTopoli — yacTb, coBnasLias ¢
nepBoW rpynmnom (Toi, y KOro Kpyrnble CKOOKN BCTPETU/INCL pPaHblle BCeX), 3aTeM
CO BTOPOW rpynnoi, 1 Tak ganee.

var quotedText = /'([A']*%)'/;
console.log(quotedText.exec("she said 'hello'"));
// . ["IhellO'", "hello"]

Korga rpynna He HaligeHa BooGLLe (Hanpumep, eC/v 3a Heil CTOUT 3HaK BOMpoca),
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eé nosuuma B maccuee cogepxut undefined. Ecnum rpynna coBnasia HECKO/IbKO
pas, To B Maccuse OyaeT TO/IbKO Noc/iefiHee coBnajeHue.

console.log(/bad(ly)?/.exec("bad"));
// - ["bad", undefined]
console.log(/(\d)+/.exec("123"));

// - ["123", "3"]

[pynnbl NOMEe3HbI A/151 U3BIeYEeHUS YacTein CTpoK. Ecam Ham He NpPoCcTo HazA0
NPOBEpPUTb, ECTb /IN B CTPOKE AaTa, a U3B/edb eé 1 co3gatb NpeacTaBnatoLwnia
Aaty 06bEeKT, Mbl MOXEM 3aK/1l04UMTb NOCNef0BaTeIbHOCTU LNAIp B KpYyr/ibie
CKOOKM 1 BblbpaTb AaTy 13 pesysistata exec.

Ho ans Hayana He6o/bLIOoe OTCTYNEHNE, B KOTOPOM Mbl Y3HAEM
NpeanoYTUTENbHbIA CNOCO6 XpaHeHNUst AaTtbl U BpemeHu B JavaScript.

Tun paTbl

B JavaScript ecTb cTaHAapTHbIM TUN 06bekTa ANs AaT — a TouHee, MOMEHTOB BO
BpemeHn. OH Ha3biBaeTca Date. Ec/iv NpocTo co3gaTb OObLEKT AaThbl Yepes new,
Bbl MO/yYnTE TEKYLLME ATy N pemMs.

console.log(new Date());
// - Sun Nov 09 2014 00:07:57 GMT+0300 (CET)

Takke MOXHO c0o3/aTb 06BEKT, COAEPXKaLLWIA 3ajaHHOE BPEMS

console.log(new Date(2015, 9, 21));

// - Wed Oct 21 2015 00:00:00 GMT+0300 (CET)
console.log(new Date(2009, 11, 9, 12, 59, 59, 999));
// - Wed Dec 09 2009 12:59:59 GMT+0300 (CET)

JavaScript ucnonb3yeT cornalleHne, B KOTOPOM HoMepa MecsiLeB HauMHAKOTCS C
Hy/sl, & HOMepa fiHeli — ¢ eAnHNLbI. DTO [yno 1 Heneno. Mo6epernTecs.

MNocnegHne YeTbipe aprymeHTa (Yachl, MUHYTbI, CEKYH/bl 1 MUNIUCEKYHAbI)
Heob6s13aTe/bHbl, U B C/lydae OTCYTCTBUS NPUPABHMBAKOTCS K HY 0.

MeTKN BpeMEHU XPaHATCA KaK KOSIMYeCTBO MUJIIUCEKYHA, NpoLLeALllnx ¢ Hadana

PerysnsipHble Bblpa)keHUst 172



BripasuTenbHbIi Javascript

1970 ropa. Ana BpemeHu fo 1970 roga Ucnonb3yrTca oTpuLatenbHblie Yncnia
(3To cBsA3aHO ¢ cornaiwleHnem no Unix time, KoTopoe 6bI/10 co34aH0 NPUMEPHO B
TO Bpems). MeTog getTime ob6bekTa Aatbl BO3BpaLlaeT 3to 4mcsio. OHo,
eCTeCTBEHHO, 60/1bLUOE.

console.log(new Date(2013, 11, 19).getTime());
// - 1387407600000

console.log(new Date(1387407600000));

// - Thu Dec 19 2013 00:00:00 GMT+0100 (CET)

Ecnu 3agatb KOHCTpyKTOPY Date oauH aprymMeHT, OH BOCNPUHUMAETCS KakK 3TO
KO/INYECTBO MUSIJIUCEKYHA,. MOXHO NOMYyYnTb TEKYLLLEE 3HAYEHNE MUIINCEKYHA,
co3faBs 00bekT Date 1 BbI3BaB MeTof, getTime, Unn e Bbi3BaB (PYHKLNIO
Date.now.

Y o6bekTa Date gnsi u3aBneveHmst ero KOMNOHEHTOB ecTb MeToAbl getFullYear,
getMonth, getDate, getHours, getMinutes, n getSeconds. ECTb Takkxe meToj,
getYear, Bo3BpaLwaroLmii 4OBONbLHO 6eCNoNe3HbIl ABY3HAUHbIN Ko, Tuna 93 nnm
14,

3aK/1HUNB HYXHble YacTu WabroHa B KPYr/ble CKOOKU, Mbl MOXEM CO3AaTb
06bEKT AaThl NPSIMO 13 CTPOKM.

function findDate(string) {
var dateTime = /(\d{1,2})-(\d{1,2})-(\d{4})/;
var match = dateTime.exec(string);
return new Date(Number(match[3]),
Number (match[2]) - 1,
Number (match[1]));

}
console.log(findDate("30-1-2003"));

// - Thu Jan 30 2003 00:00:00 GMT+0100 (CET)

'paHULbI C/TOBa N CTPOKU

K coxaneHuto, findDate Tak ke pagoCcTHO N3BNEYET 6eccmbicneHHyto gaty 00-1-
3000 13 cTpokun «100-1-30000». CoBrnageHne MOXET C/Iy4nUTbCS B JIIO60M MecTe
CTPOKM, Tak YTO B JAHHOM C/ly4yae OH NPOCTO HAYHET CO BTOPOro CMMBOA U
3aKOHYUT Ha npeanocsegHemM.
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Ecnun Ham Hago NpUHYAMTL COBMNageHne B3sTb BCHO CTPOKY LE/IMKOM, Mbl
ncnonb3lyem MeTkn * n $. * coBnagaeT ¢ Ha4asIoM CTPOKK, a $ ¢ KOHLUOM. [loaToMy
/M\d+$/ coBnagaeT co CTPOKOW, COCTOSILLEN TOMbKO U3 OAHOWM U HECKOSTbKNX
undp, /N/ coBnagaeT co CTOPOKOM, HaUMHAIOLLLECA C BOCK/IMLATENIbHOIO 3Haka, a
/X" He coBnagaeT HY C KaKoi CTPOYKON (Nnepen Ha4yasloM CTPOKN HE MOXET ObITb

X).

Ecnu, ¢ gpyroi CTOpoHbl, HAM NPOCTO HaA0 y6eauTbCA, YTO Aata HauynHaeTcs U1
3aKaH4MBaeTCs Ha rpaHuue c/1oBa, Mbl Ucnosb3yem MeTky \b. MpaHuuel cnosa

MOXET ObITb HAYaUs10 WX KOHeL, CTPOKU, Un /ilob6oe MecTo CTPOKU, r4e C OA4HON
CTOPOHbI CTOUT anipaBUTHO-LUMPPOBOI cMMBOA \w, a C Apyro — He andaBuTHO-

LM1hpoBON.

console.log(/cat/.test("concatenate"));

// - true
console.log(/\bcat\b/.test("concatenate"));
// - false

OTMETUM, YTO METKA rpaHuULIbl He NpeAcTaBNseT U3 cedbst CMMBO/1. ITO NPOCTO
orpaHvnyeHne, 0603HavaroLLee, YTO COBNaAeHNE NPOMCXOANT TOMbKO eC/N
BbINOJIHAETCS OnpeAenéHHoe yc/oBue.

LLIaGMIOHbI C BbIGOPOM

[lonycTM, Haf0 BbISCHUTL, COAEPXUT SIN TEKCT HEe NPOCTO HOMEP, a HoMep, 3a
KOTOpbIM cnegyeTt pig, cow, unm chicken B e4MHCTBEHHOM UM MHOXXECTBEHHOM
ymcne.

MOXHO 6b110 6bl HaNUcaTb TPU PErYNAPKM U NPOBEPUTL UX NO oYepean, HO ecTb
croco6 nyywe. CumBon | 0603HavaeT BbIGOP Mexay WwabnoHaMmu c/ieBa u cripasa
OT Hero. /I MOXHO cka3aTb criegytouee:

var animalCount = /\b\d+ (pig|cow]|chicken)s?\b/;
console.log(animalCount.test("15 pigs"));

// - true

console.log(animalCount.test("15 pigchickens"));
// - false
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CKOOKM orpaHMumBatoT YacTb WabsioHa, K KOTOPO NPUMEHSAETCA |, U MOXHO
NOCTaBUTb MHOIO TakMx onepaTropoB ApYr 3a APYroM, 4To6bl 0603HAYUTL BbIGOP
13 6osiee Yem AByX BapuaHTOB.

MexaHnU3M NnouckKa

PerynsipHble BbIpaXeHNsi MOXHO paccMaTpuBaTh Kak 6/10k-cxembl. Crieaytollas
Avarpamma onmncbiBaeT NnocieaHnii XXMBOTHOBOAUECKUIA NpuMep.

Group #1__

boundary =@

@~ boundary _C digit ]

"chicken"

BbipaxxeHne coBnazaeT co CTPOKOW, eC/IM MOXHO HalTK NyTb C S1IEBOI YacTu
AvarpamMmbl B npaByto. Mbl 3anoMnUHaeM TekyLee nosioXeHne B CTPOKe, U
KaXXblil pa3, Npoxoas NPsAMOYro/ibHYK, MPOBEPSAEM, YTO YacTb CTPOKU Cpasy 3a
HaLlVM MOMI0XEHMEM B HEl COBNafaeT C COAEPXMMbIM NPSMOYTO/IbHUKA.

3HauuT, NpoBepKa CoBMaAeHNs Hallel perynsipkm B cTpoke «the 3 pigs» npu
NPOXOX/AEeHMMN MO 6/10K-CXeMe BbIrNAANT Tak:

— Ha no3uuumn 4 ecTb rpaHnLa crioBa, 1 NPOXo4uM NepBbIn NPSAMOYTrofIbHUK —
HaunHasi ¢ 4 No3VLMM Haxo4nUM LMdpy, U NPOXOAMM BTOPOM NPSAMOYTO/IbHUK — Ha
nos3nuum 5 oAnH NyTb 3aMblKaeTcsa Hasaz nepes BTOpbIM NPAMOYTrosibHUKOM, a
BTOPOW NpoxXoauT Agasiee K NPSAMOYro/ibHUKY ¢ Npo6esioM. Y Hac npoben, a He
uncppa, 1 Mbl BbiGMpaemM BTOPOIN NyTb. — Tenepb Mbl HAa NO31LMK 6, HaYas10
“pigs”, N Ha TPOMHOM pa3BeTB/IeEHUN NyTel. B cTpoke HeT “cow” nnu “chicken”,
3aT0 ecTb “pig”, N03TOMY Mbl BblGMpaemM 3TOT NyTb. — Ha no3uummn 9 nocne
TPOMHOrO pa3BeTB/IEHNS, OAVH MYTb 0OXOAUT “S” N HanpasseTCsa K nocsiefHemy
NPSAMOYro/IbHUKY C FpaHnLEe cnoea, a BTOPOoM NpoxoauT Yepes “s”. Y Hac ecTb “s”,
No3ToOMy Mbl MAEM Tyaa. — Ha no3uumn 10 Mbl B KOHLLE CTPOKM, U COBNACTb MOXET
TO/IbKO rpaHuLa csioBa. KoHel CTPOK/ cunTaeTcs rpaHuuen, n Mbl NPOXOAMM
yepes nocneaHnin NPAMOYTro/ibHUK. VI BOT Mbl YCMELLHO HaLUIW Haw WabsioH.
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B npuHumMne, paboTaloT perynsipHble BblpaXeHusi crieqyoLMm 06pasom:
a/IropUTM HauMHaeT B Hayasie CTPOKM U MbITAeTCs HalTK coBnajeHne Tam. B
HalleM c/lyyae TaM ecTb rpaHuLia c/1oBa, MO3TOMY OH NPOXOAMT NepPBbIit
MPSIMOYTO/IbHUK — HO TaM HEeT Undpbl, NO3TOMY Ha BTOPOM MPSIMOYTO/IbHUKE OH
crnoTbikaeTcs. [OTOM OH [IBUraeTcst KO BTOPOMY CUMBOJTY B CTPOKE, U MbITAeTcs
HaliTu coBnageHve TaMm... U Tak ganee, noka OH He HaxoAUT COBMNAaeHNE NN He
[IOXOANT [10 KOHLLA CTPOKM, B KAKOM C/ly4yae CcoBMaieHne Ha HalifleHo.

OTKaThbl

Perynapka \b([01]+b|\d+|[\da-flh)\b/ coBnagaeT 60 ¢ 4BONYHBIM YNCIOM, 3a
KOTOpbIM cnegyet b, NMbo ¢ AeCATUYHbIM YMciom 6e3 cydodomkea, nmbo
lwecTHaguartepuyHbimM (umdopbl oT 0 40 9 UM cMmBonbl OT a Ao h), 3a KOTOpbIM
naét h. CooTBeTCTBYyIOLAA grnarpamma:

Group #1
Cine of:
llu_ll
IFbIF ﬁ
@- boundary _W boundary @
Cine of;

digit

e — "R" -
llall - Ilfl!

B nonckax coBnageHusi MOXeT CNYyYUTbCA, YTO a/ITOPUTM MOLLEN N0 BEPXHEMY
nyTn (4BOMYHOE YMCO), AaXe ec/nn B CTPOKe HEeT Takoro ymcna. Ecnm tam ecTb
cTpoka “103”, K npumMmepy, NOHATHO, YTO TO/IbKO AOCTUTHYB LMpbl 3 anroputm
MOMMET, YTO OH Ha HenpasWIbHOM NyTK. BoobLe cTpoka coBnajaet C
perynspkoin, NpocTo He B 3TOM BETKE.
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Torga anropuTMm coBepLUaeT OTKar. Ha pasBuike OH 3anOMUHAET Tekyliee
nonoxeHve (B Hallem cnyyae, 3T0 Ha4yasio CTPOKK, cpasy nocsie rpaHuLbl C/ioBa),
4TOObI MOXHO 6bII0 BEPHYTLCA Ha3ap 1 nonpoboBaTb APYroin NyTb, €C/u
BblGpaHHbIN He cpabaTbiBaeT. [Ansa cTpokm “103” nocrie BCTPeUmn ¢ TPOKOI OH
BEPHETCS M NOonbITaeTcs NPONTU NYTb A/15 AECATUYHBIX Ynces. ITo cpaboTaer,
No3TOMy coBnageHune byaeT HalaeHo.

ANTOPUTM OCTaHaB/MBAETCS, Kak TONbKO HalAET NoMHOe coBnaeHne. 310
3HAUWT, YTO AaXKe ec/M HECKO/IbKO BapMaHTOB MOrYT NOAOKATU, UCMOMNb3YEeTCs
TO/IbKO OAWH U3 HUX (B TOM NOPSIAKE, B KAKOM OHW NOSIBNSOTCS B PErYNsipKe).

OTKatbl criy4aroTCsa Npu UCrnoib30BaHUN onepaTopoB NOBTOPEHUSA, TaKUX, Kak + U .
Ecnu bl uujeme /M. x/ B cTpoke «abcxe», yacTb perynspku .* nonpooéyet
MOrNOTUTL BCHO CTPOUKY. AJITOPUTM 3aTEM COOBPa3UT, UTO eMY HYXXEH eLlLé n “X”.
Tak Kak H/Kakoro “x” nocsie KoHua CTPOKM HET, airopuTM nonpobyeT nomckarb
coBnajieHve, OTKaTMBLUNCh Ha O4uH cMMBO/. ocne abex Toxe HeT X, Torga oH
CHOBa OTKaTbIBAETCH, YXXe K NoACTPOoKe abc. M nocsie CTPOUKM OH HaxoguT X U
[OoKNnagbiBaeT 06 ycrnewHom coBnageHum, Ha nosnymuax ¢ 0 no 4.

MOXHO HanucaTtb perynspky, kKotopas npuBefEeT KO MHOXECTBEHHbIM OTKaTam.
Takas npo6nema BO3HUKAET, Korga Wab/noH MOXET COBNACTb C BXOAHbLIMM
[aHHbIMX MHOXECTBOM pasHbIX cnocoboB. Hanpumep, ecsiv Mbl OLWMGEMCA Npu
HanmcaHun perynsapku Ans ABOUYHbIX YACEN, Mbl MOXEM C/lyYalnHO HanucaTb YTo-
TO Bpoae /([01]+)+b/.

Ecnu anroputm 6yAeT nckatb Takoi WwaboH B A/IMHHON CTPOKE U3 HOMER 1
eQVHUL, He cofepxKallein B KoHUe “b”, OH cHavana NpoiiaéT No BHYTPEHHEN
neTse, nokay Hero He KoH4arca undpbl. Torga oH 3aMeTuT, YTO B KOHLE HeT “b”,
cAenaeT oTKaT Ha OAHY No3uumio, NPOMAET NO BHELLHEN NeTae, onsaTb cAacTcs,
NnonbITaeTCA OTKATUTLCA Ha eLé OAHY No3ULMI0 NO BHYTPEHHEN neTtne... U byaet
Jasiblle Uckatb TakuMm 06pas3omM, 3afencTBys obe netnn. To ecTb, KOJIMYeCTBO
paboTbl C KaXKAbIM CMMBOJIOM CTPOKM ByAeT yaBamBaTbCs. [axke ANs HECKObKUX
[ECATKOB CMMBOJIOB MOWCK COBMafeHns 3aMMET OUYeHb O0/roe BpeMs.

MeTtop replace
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Y CTPOK ecTb MeToA replace, KOTOPbIA MOXET 3aMEHATb YaCTb CTPOKM APYroi
CTPOKOWA.

console.log("nana".replace("n", "m"));
// - wmana

MepBbIi apryMeHT MOXET ObITb U PErYNISIPHON, B KAKOM C/lyvyae 3aMeHSIETCS
nepBoe BXOXAEHNE perynsipkn B cTpoke. Korga K perynsipke ao6asnsercs onuyus
“g” (global, BceobLuumin), 3aMEHSIIOTCS BCE BXOXAEHUSA, a HE TO/IbKO NepBoe

console.log("Borobudur".replace(/[ou]l/, "a"));
// - Barobudur
console.log("Borobudur".replace(/[ou]/g, "a"));
// - Barabadar

AIMeno 6bl cMbIC/ NepefaBaTb ONUMI0 «3aMEHUTb BCE» Yepe3 OTAE/bHbIN
apryMeHT, Wan yepes oTaesbHblin MeTog Tuna replaceAll. Ho k coxaneHnuto, onuus
nepepaeTca yepes camy perynispky.

Bcs cuna perynspok packpbiBaeTcs, Koraa Mbl UCMOMb3YEM CChIMIKM Ha
HalieHHble B CTPOKe rpynmbl, 3a/laHHble B perynsipke. Hanpumep, y Hac ecTb
CTPOKa, cofepxallasi UMeHa itofiei, oAHO MMs Ha CTPOUKY, B hopmare
«Damunus, ima». Ecnm Ham Haflo MOMEHSTb UX MecTaMu 1 y6path 3ansiTyto,
4TOOGbI NONYUYNIOCH «VIMA Damunns», Mbl MULLEM CleaytoLLee:

console.log(
"Hopper, Grace\nMcCarthy, John\nRitchie, Dennis"
.replace(/([\w ]+), ([\w ]+)/g, "$2 $1"));
// - Grace Hopper
// John McCarthy
// Dennis Ritchie

$1 n $2 B CTPOUKE Ha 3aMEHY CCbIIATCA Ha rpynmnbl CUMBOJIOB, 3aK/THOUYEHHbIE B
CKoOKM. $1 3amMeHAETCSA TEKCTOM, KOTOPbIA COBMNasl ¢ NepBoii rpynnoit, $2 — co
BTOPOI1 rpynnoi, n Tak ganee, o $9. Bcé coBnageHme LeMKoOM COAEPXMTCS B
nepeMeHHon $&.

Takke MOXHO B KaYecTBe BTOPOro apryMeHTa nepegasatb U doyHKUM0. Ans
Kavk0i1 3aMeHbl By1eT Bbl3BaHa (PYHKLMS, apryMeHTaMmn KOTOpoi 6yayT
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HalaeHHbIe rpynnbl (M BCA coBNaAaoLLas YacTb CTPOKM LIE/IMKOM), a eé
pesynbTat 6yaeT BCTaB/IEH B HOBYIO CTPOKY.

MpocToi npumep:

var s = "the cia and fbi";
console.log(s.replace(/\b(fbi|cia)\b/g, function(str) {
return str.toUpperCase();

1))
// - the CIA and FBI

A BOT 60/1€€ NHTEPECHDIA:

var stock = "1 lemon, 2 cabbages, and 101 eggs";
function minusOne(match, amount, unit) {
amount = Number (amount) - 1;

if (amount == 1) // ocTasncsa TONbKO OAWH, ypansem 's' B KoHue
unit = unit.slice(©, unit.length - 1);

else if (amount == 0)
amount = "no";

return amount + " " + unit;

}
console.log(stock.replace(/(\d+) (\w+)/g, minusOne));

// - no lemon, 1 cabbage, and 100 eggs

Kog NpvHUMAaET CTPOKY, HaXoAWT BCE BXOXAEHWUSI YMCES, 32 KOTOPbIMU NAET
C/MOBO, 1 BO3BpaLLAeT CTPOUKY, I1e KaXA0€e YMCNO0 YMEHbLUEHO Ha eauHULLY.

pynna (\d+) nonagaet B aprymeHT amount, a (\w+) — B unit. ®yHKUMSA
npeo6pa3oBbiBaeT amount B YNC/10 — M 3TO BCerga cpabartbiBaeT, NOTOMY YTO Hall
lWwabnoH Kak pa3 \d+. /1 3aTem BHOCUT U3MEHEHMS B C/I0BO, Ha Cyyai ecnm
ocTasicsa Bcero 1 npegmer.

XXagHoCTb

HecnoxHo npu nomolum replace HanmcaTtb (OyHKLMIO, Yy61paroLLyto Bce
KOMMeHTapum 13 koga JavasScript. BoT nepsas nonbITka:

function stripComments(code) {
return code.replace(/\/\/.*|\/\*[A]1*\*\//g, "");

}
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console.log(stripComments("1 + /* 2 */3"));

// -1+ 3

console.log(stripComments("x = 10;// ten!"));

// - x = 10;

console.log(stripComments("1 /* a */+/* b */ 1"));
// -1 1

UacTb nepea onepaTtopom «uam» coBnagaeTt ¢ AByMs Cnellamu, 3a KOTopbIiMiy
nayT noboe KoNnM4yecTBo CUMBOJIOB, KPOME CMMBO/IOB NnepeBoda CTPoKKU. YacTb,
ybuparoLlas MHOrOCTPOUYHbIE KOMMEHTapun, 6onee cnoxHa. Mbl UICNONb3YEM |, T.e.
NGO CUMBO/, HE ABNSAIOLMIACA NYCTbIM, B KAYeCTBe crnocoba Hantu noboin
CMMBO/. Mbl HE MOXEM MCMONb30BaTb TOUKY, MOTOMY UYTO 6/104HbIE KOMMEHTAPUM
NPOAO/MKAKTCA 1 HA HOBOI CTPOKE, a CUMBO/1 NepeBOAa CTPOKMN He COBNadaeT C
TOUKOWA.

Ho BbIBOA NpeablayLiero npumepa HenpaswsbHbIA. MNovyemy?

YacTb cHayYasia rorsimaemcsi 3axgamumes CMOJ/IbKO CUMBO/I08, CKO/IbKO MOXem.
Ecsu u3-3a amo2o csiedyrowjas Yacme pez2y/isipku He Haldém cebe cosrnadeHus,
npou3otdém omkam Ha 00UH CUMBOJ/1 U rnornpobyem cHosa. B npumepe,
as120pumm rbimaemcsi 3axsamumb BCHO CMPOKY, U 3ameM omkKambIBaemcs.
Omkamuswuck Ha 4 cumso/ia Ha3ao, OH Halldém B8 cmpoyke | — a 3TO He To,
yero mMbl J06MBasIMCh. MbI-TO XOTENN 3axXxBaTUTb TOSIbKO OAWH KOMMEHTapUii, a He
NPOWTM A0 KOHLLA CTPOKN N HANTN NOCNeAHUIA KOMMEHTapUIA.

3-3a 3TOro Mbl roBOPUM, YTO Ooneparopbl NoBTopeHus (+, , ?, and {}) xadHble, mo
€Cmb OHU CHayasla 3axsamabiBatom, CKO/IbKO MO2ym, a nomom udym Hasao. Ec/iu
Bbl MOMecmume BOIPOC Mocsie mako2o onepamopa (+2, ?, ??, {}?), oHn
NpeBpaTATCA B HEXaAHbIX, U HAYHYT HAXOAUTb CaMble MaUleHbKME U3 BO3MOXHbIX
BXOXAEHWIA.

W 3TO TO, YTO HaM HY>XHO. 3acTaBMB 3BE3404KY HAXOAUTbL COBNaZEeHNs B
MWHNMaJ1IbHO BO3MOXXHOM KOJTIM4ECTBE CMMBOJ/10B CTPOYKN, Mbl Nnornowaem To/1bKO
OoA4uH 610K KOMMEHTapunesB, N HE 6onee TOrO.

function stripComments(code) {
return code.replace(/\/\/.*|\/\*[A]*?2\*\//g, "");

}
console.log(stripComments("1 /* a */+/* b */ 1"));
// -1+ 1
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MHOXeCTBO OLIMOOK BO3HMKAET NMPU UCMNOsIb30BaHNUM XaAHblX ONepaTopoB BMECTO
HeXaaHbIX. Mpy ncnonb3oBaHMK ornepaTopa NoBTopa CHavyasa Bcerga
paccmaTtpuBaiiTe BapraHT HEeXaAHOro oneparopa.

AunHamMmnyeckoe cosgaHne o6bLEKTOB
RegEXp

B HEKOTOPbIX C/1ydasnx TOYHbIN LLAG/IOH HEM3BECTEH BO BpeMA HanmcaHmna Kkoga.
Hanpumep, Bam HaZo 6yaeT uckarb MMA Nonb30Bartesis B TEKCTE, N 3aK/oyaTb ero

B NOAYEPKMBAHNSA. Tak Kak Bbl y3HaeTe 1UMsi TO/IbKO MOC/ie 3amnycka nporpamMmbl,
Bbl HE MOXETE MCMN0/1b30BaTb 3annchb CO CAeLamu.

Ho Bbl MOXeTe MNOCTPOUTbL CTPOKY N UCMNOSb30BaTb KOHCTPYKTOp RegEXp. Bot

npumep:
var name = "rappu";
var text = "A y lappu Ha n6y wpam.";

var regexp = new RegExp("\\b(" + name + ")\\b", "gi");
console.log(text.replace(regexp, "_$1_"));
// - Ay _Fappu_ Ha no6y wpam.

Mpw co3gaHnn rpaHuL, cioBa NPUXOAUTCS UCMONb30BaTh ABOMHbIE CNEeLUN,
MOTOMY YTO Mbl MULLIEM NX B HOPMaJIbHOWN CTPOKE, a He B perysisipke ¢ NpsiMbiMu
cnewamn. Bropoii aprymeHT anst RegEXp cogepXxuTt onumn ans perynsipok — B
Haluem cnydae “gi”, T.e. rnobanbHbI U PernMcTpo-He3aBUCUMbINA.

Ho uto, ecniv nmsa éyaet «dea+hl[Jrd» (ecnm Haw nonb3oBatesb — Ky/bxaukep)? B
pesysibTare Mbl Nosly4MM 6ECCMbIC/IEHHYHO peryrnisipky, KoTopas He HangEeT B
CTPOKe COBMafeHuni.

Mbl MOXeM A06aBUTb 06paTHbIX criewwen nepeq /1tobbiM CUMBO/IOM, KOTOPbIA HaM
He HpaBuUTCA. Mbl He MOXeM [06aBNATL 06paTHbIe criewn nepeg 6yksamu,
notomy 470 \b MM \n — aTo cneucumBo/bl. HO A06aBNATL cnewn nepeg, /tobbiMu
He anhaBUTHO-LUU(POBLIMU CUMBOIAMIN MOXHO 6e3 Nnpobsiem.

var name = "dea+hl[]rd";
var text = "OT1oT dea+hl[]rd Bcex pgoctan.";
var escaped = name.replace(/[Mw\s]/g, "\\$&amp;");
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var regexp = new RegExp("\\b(" + escaped + ")\\b", "gi");
console.log(text.replace(regexp, "_$1_"));
// - 310oT _dea+hl[]rd_ Bcex pocTan.

MeTtopa search

Metop, indexOf Hefnb3s ncnonb3oBaTth C peryndapkamun. 3ato ectb MeTof search,
KOTOpPbIN Kak pa3 oxuaaet perynspky. Kak n indexOf, oH Bo3BpallaeT MHAEKC
NMepBOro BXOXAEHNA, Un -1, eC/iv ero He C/1yuYnsiocChb.

console.log(" word".search(/\S/));
// - 2

console.log(" ".search(/\S/));
// - -1

K coxaneHuto, HMKaK Hesb3s 3a4aTb, YTOObl METO/ MCKasl CoBMNageHne, HaunHas ¢
KOHKPETHOro CMeLLeHNA (Kak aTo MOXHO caenatb ¢ indexOf). 31o 6b110 6bl
MosIe3Ho.

CBouctBo lastindex

MeTopg, exec Toxe He AaéT yaobHOoro cnocoba HavyaTb NOWCK C 3a4aHHON NO3NLMK
B CTpoke. Ho Heya06HbI cnocob Aaér.

Y o6bekTa perynsipok ectb cBoicTBa. OHO U3 HUX — Source, coaepxXxatlee
CTpoKy. ELLé ogHo — lastindex, KOHTponMpytloLlee, B HEKOTOPbIX YC/I0BUSIX, rae
HaYHETCA cneayroLWwmnii NOUCK BXOXAEHWIA.

311 yCcnoBus BKOYAKOT HEOOXOAUMOCTb MPUCYTCTBUSA 1N06a/1bHON onuun g, 1 To,
4YTO MOUCK AO/DKEH UATWU C NPUMEHeHNeM MeToAa exec. bosee pasyMHbIM
peLueHreM 6b110 6bl NPOCTO AONYCTUTL AOMNOHUTE/bHBIA apryMeHT Ans
nepefayn B exec, HoO pasyMHOCTb — HEe OCHOBOIMO/1ararwas yepra B UHTepperice
perynapok JavaScript.

var pattern = /y/g;
pattern.lastIndex = 3;

var match = pattern.exec("xyzzy");
console.log(match.index);
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// - 4
console.log(pattern.lastIndex);
// - 5

Ecnun nounck 6b111 ycnewHbIM, BbI30B exec 06HOB/SIET CBONCTBO lastindex, utob
OHO yKa3blBas10 Ha NO3MLMI0 NOC/e HalAEeHHOro BXOXAeHns. Ecnn ycnexa He
66110, lastindex yctaHaBnnBaeTcAa B HOMb — Kak U lastindex y TObKO 4TO
CO34aHHOro o6beKTa.

Mpu ncnonb3oBaHUK rN06aIbHON NEPEMEHHON-PErYNAPKN N HECKO/TbKMX BbI30BOB
exec 3Tn aBToMarunyeckme obHoBneHus lastindex moryt npusecTu K npobnemam.
Balla perynspka MOXeT HayaTb MOUCK C NO3nLun, OCTaBLLECs ¢ npeablayLero
BbI30BAa.

var digit = /\d/g;
console.log(digit.exec("here it is: 1"));
// = [Illll]

console.log(digit.exec("and now: 1"));

// - null

ELE oanH NHTepecHbI adpdpekT onummn g B TOM, YTO OHa MEHSIET paboTy MeToha
match. Korga oH BbI3blBAeTCs € 3TOM ONuuein, BMECTO BO3Bpara Maccuaa,
MOXOXEero Ha pesynbraT paboTbl exec, OH Haxo4uT BCe BXOXAeHWs WwabnioHa B
CTPOKe 1 BO3BpaLlaeT MacCcuB U3 HagEeHHbIX NOLCTPOK.

console.log("BaHaH" .match(/aH/g));
// N ["aH", llaHll]

Tak 4To NOOCTOPOXHEE C IM06asbHbIMK NepeMeHHbIMU-perynsipkamu. B cryyasix,
KOraa OHV HEOGXOAVMbI — BbI30BbI replace unv MecTa, rae Bbl cneumasibHo

ncnonb3yeTe lastindex — noxarnyii 1 Bce cnydyau, B KOTOPbIX UX creayeT
NPUMEHSTb.

LLIMKNbl NO BXOXAEHUSIM

TynuyHas 3aaadva — NPOTU N0 BCEM BXOX/AEHMAM LIAG0oHA B CTPOKY Tak, YTO6bI
MMETb JOCTYN K 06bEeKTY match B Tene uukna, ucnosb3ys lastindex un exec.
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var input = "CTpouka c 3 uucnavmvm B Hel... 42 n 88.";
var number = /\b(\d+)\b/g;
var match;
while (match = number.exec(input))
console.log("Hawén ", match[1], " Ha ", match.index);
// - Hawén 3 Ha 14
// Hawén 42 Ha 33
// Hawén 88 Ha 40

icnonb3yeTca TOT doakT, UTO 3Ha4YEHNEM MPUCBOEHUA ABNAETCA NnpuceanBaemoe
3HayeHue. icnonb3ysa KOHCTPYKUUIO match = re.exec(input) B kayecTse yC/10BUSA B
uunkne while, Mbl NPOM3BOAMM MOUCK B HaYas1e Kaxaon ntepaumm, coxpaHsem
pe3ynbTaT B NEPEMEHHON, U 3aKkaHYMBaeM LMK/, Korga Bce CoBMnadeHns HalaeHsl.

Pa36o0p INI channbi

B 3ak/itoueHme rnaBbl pacCMOTPUM 3a4a4vy C UCNOIb30BaHMEM PETy/ISiPOK.
MpeacTaBbTe, YTO Mbl MMLIEM NPOrpaMmMy, CO6MparoLLy CBEAEHNST O HALLIMX
Bparax yepes MHTEPHET B aBTOMAaTUYECKOM pexume. (Bcto nporpammy nucartb He
6yaem, ToNbKO Ty YacTb, KOTOpasi YnTaeT goaiin ¢ HacTpoiikamu. 3BuHuTe.) dain
BbIMIAAUT Tak:

searchengine=http://www.google.com/search?q=%$1
spitefulness=9.7

; nepes KOMMEHTapusMM CTaBUTCS TOYKa C 3ansaAToi

; Kaxgas CeKuuss OTHOCMTCHA K OTAEeNbHOMY Bpary

[larry]

fullname=Larry Doe

type=6blyapa n3 getcaga
website=http://www.geocities.com/CapeCanaveral/11451

[gargamel]
fullname=Gargamel

type=3n0ii BOAWEOHUK
outputdir=/home/marijn/enemies/gargamel

TouHbIN popmaT paina (KOTopblil [OBOBHO LUMPOKO UCNOMb3YeTCH, U 0ObIYHO
Ha3biBaeTcs INI), cneayrowmii:

— MNYCTbIE€ CTPOKN N CTPOKU, Ha4YNHaroLWnecsa C TOUKN C 3anaTon, UTHOPUPYHOTCA —
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CTPOKU, 3aK/HOUYEHHBbIE B KBaZpPATHbIE CKOOKM, HAUYMHAIKOT HOBYH CEKLMI0 —
CTPOKK, cogepxatime andaBnTHO-LMGPOBON NaeHTUdMUKaToOp, 3a KOTOPbIM
cnepyet =, no6aBNAT HACTPOWNKY B JAHHOWN CEeKL MM

Bcé ocTanibHOe — HEBEepPHbIe AaHHbIe.

Hawa 3agaya — npeobpasoBaTb Takyl CTPOKY B MacCuMB 0O0BbEKTOB, KaX/dblil CO
CBOWCTBOM name 1 MacC/MBOM HacTpoek. [N KaK4on CEKLUN HYy>XXeH OAMH
OObEKT, U elé oauH — Ans rnobasibHbIX HACTPOEK CBepXy dhaina.

Tak Kak thaiin Hago pasbupatb NOCTPOYHO, HEMIOXO HaYaTb C pa3dbueHnsa dainna
Ha CTpoku. [18 3TOro B rnaese 6 Mbl ucnosns3osanu string.split("\n"). HekoTtopbie
onepaunoHK/ NCNOoNb3YT A/19 NepeBoa CTPOKM He OAMH CMMBOA \n, a ABa —
\r\n. Tak kak meTtog split npyHMMaeT perynsapky B Ka4ecTBe aprymeHTa, Mbl MOXeEM
AEeNUTb JIVHWAW NMPU NOMOLLM BblpaxkeHus A\r?\n/, paspeLuaroLero n ognHOYHbIE \n r
\r\n Mexay cTpokamu.

function parseINI(string) {
// HayHEM C 0ObeKTa, cogepxaluero HacTPOWKU BEPXHErO YPOBHS
var currentSection = {name: null, fields: []};
var categories = [currentSection];

string.split(/\r?\n/).forEach(function(line) {

var match;

if (/A\s*(;.*)?$/.test(line)) {
return;

} else if (match line.match(/A\[(.*)\]%$/)) {
currentSection = {name: match[1], fields: []1};
categories.push(currentSection);

} else if (match = line.match(/A(\w+)=(.*)$/)) {
currentSection.fields.push({name: match[1],

value: match[2]});

} else {
throw new Error("CTtpouka '" + line + "' cogepXxuT HeBepHble AdaHHble.");

});

return categories;

Kog, npoxoanT Bce CTPOKKU, 0OHOBNSASE OObEKT TEKYLLEN cekumn “current section”.
CHayvana oH npoBepseT, MOXHO 1 UTHOPUPOBATL CTPOUKY, NPY MOMOLLIN
perynsapku /Ms(;.)?$/. CoobpaxaeTe, Kak 310 pabotaeT? YacTtb Mexay CKO60K
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coBMnajaeTt C KOMMeHTapusamu, a? aenaet Tak, UTo perynsapka coBnagéT un co
CTpOYKamMu, CoCToALNMN N3 OQHUX r|p06en03_

Ecnn cTpoka — He KOMMEHTapuiA, Ko NPOBEPSIET, HAYMHAET /1N OHA HOBYHO
cekumto. Ecnu aa, oH co3AaéT HOBbIN 0OBLEKT ANS TEKYLLEN CEKLMU, K KOTOPOMY
[06aBNAKTCSA nocneayrume HacTPOKN.

MocneaHas oCMbIC/IEHHAsA BO3MOXHOCTb — CTPOKa SAABMSIETCS OObIYHOWA
HaCTPOWKON, N B 3TOM C/ly4ae OHa [06aBNSAETCS K TEKYLLEMY OObEKTY.

Ecnn H1 oguH BapraHT He cpaboTasi, (OYHKUUA BblOAET OLLMOKY.

3ameTbTe, Kak YacToe ncnosib3oBaHne ™ n $ 3a60TUTCA O TOM, YTO BblpaXXeHune
coBnajaeT CO BCel CTPOKOW LIe/IMKOM, a He C YacTbto. Ec/iv nx He ncnosnb3oBaTh,
KOZ B LlesioM byaet pabotarb, HO MHoraa 6yaeT BblgaBaTb CTPaHHbIe pesynbrarhl,
N Takyto owmnobky byaeTt TpygHO OTCNneauThb.

KoHcTpykums if (match = string.match(...)) noxoxa Ha TPoK, NCMOMb3YHOLLI
NPUCBOEHME Kak ycrioBue B uukne while. YacTto Bbl He 3HaeTe, 4To BbI30B match
OyLeT ycrneLwHbIM, NO3TOMY Bbl MOXETE NMOJTyYUTb OOCTYN K Pe3y/isTUPYIOLLEMY
06bEKTY TO/IbKO BHYTpKM 6/10Ka if, KOTopbIA 3TO NpoBepsieT. YTob He pa3buBaTtb
KpacuByl0 LernoyKy npoBepok if, Mbl npuceBaviBaem pesysbsrar novcka
nepemMeHHON, 1 cpasy UCMosib3yeM 3TO NMPUCBOEHNE KaK NMPOBEPKY.

MexagyHapoaHble CUMBO/IbI

N3-3a M3Ha4YasIbHO NPOCTON peannsaumm A3blka, U nocnepytowein rkcaymm
TakoW peasiMsauunn «B rpaHuTe», perynsapky Javascript Tynat ¢ cumBonamu, He
BCTpeYalLUMNCS B aHITIMIACKOM A3blke. K npumepy, CMMBO/ «BYKBbI» C TOUKM
3peHus perynapok Javascript, MOXeT ObiTb OAHUM M3 26 OYKB aHIIMNCKOro
andgasuta, 1 NnoyemMy-To ewé noguyépkmsaHnem. byksbl Tna é nnm (3, ogHO3Ha4YHO
AaBnaowmecs éyksamu, He cosnagatot ¢ \w (1 cosnagyt ¢ \W, To eCTb C He-
OGYyKBOWA).

Mo CTpaHHOMY CTeYeHMI0 06CTOSITENLCTB, UCTOpUYeckn \s (Npobes) coBnagaet co
BCEMV CUMBO/Iami, KoTopble B Unicode cunTtatoTcs npo6enbHbIMU, BKIoYas
Takue LUTYKKN, KaK Hepas3pblBHbIA NPOGE/ UM MOHTONbLCKUI pa3aennTenb rMacHbIX.
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Y HEKOTOpbIX peannsaunin perynsipok B Apyrux sidblkax eCTb 0COObIN CUHTaKCUC
ANA novcka cneyyasbHbIX kKaTteropuii cuMmeonoB Unicode, Tvna «Bce NPOornucHble
OYKBbI», «BCE 3HaKM MPEnMHaHna» UNN «ynpaB/siioLLe CUMBOSIbI». ECTb NiaHbl
Nno Jo6aB/IeHNIO TakMxX Kateropuin n B JavaScript, HoO oHK, BUAUMO, ByayT
peasin3oBaHbl He CKOpO.

Ntor

Perynsipku — aTo 06bekTbl, NPeACTaBNAoLLME WAaBNOHbI NoMcKa B CTpokax. OHY
MCMNOMNb3YHT CBON CUHTAKCUC A1 BbIPAQXEHWUSI 3TUX LLIAGMOHOB.

Jabc/ MocnepoBaTenbHOCTL cuMBonos /[abc)/ No6oii cumBon n3 cnvcka /2%
JTro6oi cumBos, KpOMe CMMBOIOB M3 cnncka /[0-9]/ Nioboii cumson m3
npomexyTka /x+/ OgHo nnn 6onee BXOXAEHUI WabnoHa X /x+?/ OgHo uiv 6onee
BXOXAEHWUI, HeXaaHoe /x*/ Honb nnn 6onee BxoxaeHui /x?/ Honb nnn ogHo
BxoxaeHue /x{2,4} OT aByx A0 4YeTbIPEX BXOXAeHUI /(abc)/ M'pynna /a|b|c/ oo
N3 HECKO/bKMX WwabnoHos /N\d/ Miobas uudpa \w/ Jlto6oin andaBuTHO-LMGPOBOL
cumBon («Byksax») \s/ Jlto6oi npobenbHbIn cumeon /./ Jio6oli cMMBON, KpoMe
nepesogos cTpoku Nb/ MpaHuya cnosa /N Hauyano ctpoku /$/ KoHel, CTpoku

Y perynsipku ecTb MeTof, test, A/ NPOBEPKM TOro, €CTb NN LWABMOH B CTPOKE.
EcTb MmeToa exec, Bo3BpaLlalumii MaccuB, CoAePXKaLLNin BCe HaNAEeHHbIe
rpynnbl. Y MaccmBa ecTb CBOWCTBO index, NokasbiBatoLlee, rae Havyasics Nouck.

Y CTpoK ecTb MeTo4 match asis novcka WwabnoHoB, N MeTop, search,
BO3BPAaLLAOLLNIA TOIbKO HaYaslbHYH NO3ULMI0 BXOXAEHUSA. MeTog replace MOXeT
3aMeHsTb BXOXAEHMA WaboHa Ha Apyryto CTPOKY. Kpome 3Toro, Bbl MOXETE
nepeaarb B replace doyHKUMIO, KOTOpasi ByAeT CTPOUTb CTPOUKY Ha 3aMeHY,
OCHOBbIBasiCb Ha LIA6M0OHEe N HANAEHHbIX rpynnax.

Y perynsipok ecTb HaCTPOiKM, KOTOPbIE MNULLYT NOC/E 3aKPbIBAOLLEro creLa.
Onuus i genaeT perynsipky perucTpoHe3aBnCcUMON, a onums g Aenaet eé
rno6anbHoOM, 4TO, KPOME MpPoYero, 3acTaB/sieT MeTof replace 3ameHsiTb Bce
HaleHHble BXOX/EHNS, a He TOMNbKO NepBoe.

KoHcTpykTOp RegEXp MOXHO UCMO/b30BaTh A/1s CO3aHNs PErynsipok 13 CTPOK.

Perynsipkv — ocTpblii UHCTPYMEHT C HeyA06HOo pyukoii. OHM CULHO YNpoLaloT
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OflHV 3a[la4u, N MOTYT CTaTb Heynpas/IsieMbIMU NPU PELLEHUN APYTNX, CIOXHBIX

3agad. YacTb yMeHUA nosb3oBaTbCs perynsapkamMmm COCTOUT B TOM, 4TOOBbI YMETb

COMNPOTUBNATLCS NCKYLLEHMIO 3anyXHYTb B HUX 3a7a4y, 7151 KOTOPOIi OHU He
npeaHasHa4eHbI.

YnpaxHeHuUs

HeunsbexHo npu pelleHnn 3aaa4 y BaC BO3HUKHYT HEMOHATHbIE Clyyau, 1 Bbl
MOXETe MHOr4a oTyamBaTbCs, BUAA HenpeackasyemMoe rnosefeHne HeKoTopbIxX
perynsapok. ViHorga noMmoraet n3yuntb noBefeHne perynspkn yepes OH/lamH-
cepsuc Tvna debuggex.com, rae MOXHO NOCMOTPETL €€ BU3yanusaunio u
CPaBHUTBL C enaeMbiM 3EKTOM.

PerynsapHbiii ronbd

«lonbgom» B KOAEe Ha3bIBAKOT UrPY, IAE HYXXHO BbipasnTb 3afaHHyo NporpaMmMy

MWHUMaJ1bHbIM KO/1IM4E€CTBOM CUMBOJ10B. Perynﬂpru‘/’l FOIIb(b — NnpakTnyeckoe
ynpaXHeHne no HanmcaHnio HanMeHbLUNX BO3MOXHbIX PEryndapokK Asia noncka
3aaHHOro LwabioHa, 1 TONbKO ero.

[Ns KaxKaoi 13 NoACTPoYEK HaNuLWMTe pPerynsipky An1s NPOBEPKN NX HAaXOXaeHWs!

B CTpOKe. Perynsipka Ao/mkHa HaxoauTb TOMbKO 3TV yKasaHHble NoACcTpoku. He
BOJTHYWTECh HACUYET rpaHuL, C/I0B, €C/IM 3TO He YNOMSIHYTO 0c060. Koraa y Bac
nonyunTcs paboTtatollan perynsipka, nonpooyiite eé yMeHbLUNTb.

— car n cat — pop u prop — ferret, ferry, u ferrari — Jlto6oe cnoso,
3akaHuymBaroweecs Ha ious — Npoben, 3a KOTOpbIM NAET TOUKa, 3andTas,
[ABOETOYME U/ ToUKa C 3ansaToin. — CioBO A/IMHee wecTtn 6yks — CnoBo 6e3
OyKB e

// BnuumTe CBOW PErynspku
verify(/.../,
["my car", "bad cats"],
["camper", '"high art"]);
verify(/.../,

["pop culture", "mad props"],
["plop"]);

PeryrnsipHbie BbIpayKeHUsI

188



BripasuTenbHbli Javascript

verify(/.../,
["ferret", "ferry", "ferrari"],
["ferrum", "transfer A"]);

verify(/.../,
["how delicious", "spacious room"],
["ruinous", '"consciousness'"]);

verify(/.../,
["bad punctuation ."],
["escape the dot"]);

verify(/.../,
["hottentottententen"],
["no", "hotten totten tenten"]);

verify(/.../,
["red platypus", "wobbling nest"],
["earth bed", "learning ape"]);

function verify(regexp, yes, no) {
// Ignore unfinished exercises
if (regexp.source == "...") return;
yes.forEach(function(s) {
if (!'regexp.test(s))
console.log("He Hawnocb '" + s + "'");

1)

no.forEach(function(s) {
if (regexp.test(s))
console.log("HeoxngaHHoe BxoxgeHne '" + s + "''");

1)

KaBblUKn B TeKkcTe

JonycTum, Bbl Hanucaan pacckas, 1 Besge o1 00603HaYeHus AnasioroB
NCNoNb30Ba/IN OAMHapPHbIE KaBblYKN. Tenepb Bbl XOTUTE 3aMEHUTb KaBblUKK
ANasioroB Ha ABOVIHbIe, N OCTaBUTb OAVHapHbIe B COKpaLLEeHNAX C/I0B TMMNa aren’t.

MpuaymaliTe WabnoH, pasnMyarowmii ABa 3TMX UCMNO/b30BaHUS KaBbluek, U
HanuLIMTe BbI30B MeToAa replace, KOTOPbIA NPON3BOAUT 3aMEHY.

CHoBa uucna
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MocnenoBatesibHOCTU UMAP MOXHO HaMTN NPOCTON perynsipkoin N\d+/.

HannwwuTe BbipaeHne, Haxoasllee TO/IbKO Yncna, 3annucaHHble B cTue
JavaScript. OHO fO/MKHO NOAAEPXKUBATbL BO3MOXHbI MUHYC UK NKOC Nepes
4YNCNOM, AECATUYHYIO TOUKY, U 3KCNOHEHUWasbHY0 3anuck 5e-3 nnm 1E10 —
ONATb-TakN C BO3MOXHbIMU MIOCOM UM MUHYCOM. Takke 3aMeTbTe, 4YTo A0 WU
nocsie TOYKM He 0653aTe/IbHO MOTyT CTOATb UUJIPbI, HO MPY 3TOM YMC/IO HE MOXET
COCTOSITb U3 OAHOWN TOYKKU. TO eCcTb, .5 nnun 5. — gonyctumble Yyncna, a ogHa Tovka
cama no cebe — HeT.

// BnvumuTe cloga perynsapky.
var number = /A...$/;

// Tests:
[*a", "-a", "+15", "a.55", ".5", "5.",  "1.,3e2", "1E-4",
"1e+12"].forEach(function(s) {
if (!number.test(s))
console.log("He Hawna '" + s + "'");
});
["1a", "+-1", "1.2.3", "1+1", "le4.5", ".5.", "1f5",
"."].forEach(function(s) {
if (number.test(s))
console.log("HenpaBunbHO ApuHATO '" + s + "'");

1)
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Moaynwu

HauuHarowuli npoepammucm nuwem npo2pamMmbl Mak, Kak Mypasbu cmposim
MypaselHUK — 10 KyCOUKY, 6e3 pasMbiW/1eHUs Had obwel cmpykmypod. E2o
rnpozpamMmbi Kak necok. OHU Mo2ym Hed0/120 MPOCMOsiMb, HO Bbipacmasi, OHU
passasiusaromcsi.

MoHAB Npo6aemMy, NPOrpPaMMUCT TPATUT MHOTO BPEMEHW Ha Pa3MbILL/IEHNS O
CTPYKType. Ero nporpaMMbl Nosly4atoTCsl )ECTKO CTPYKTYPUPOBAHHBLIMMU, Kak
KaMeHHble n3BasiHusi. OHY TBEpAbl, HO KOr4a UX HY)KHO MEHSTb, Had, HAMK
MPUXOAMTCS COBEpLLATb Hacunue.

MacTep-nporpamMmmumncT 3HaET, Koraa Hy>XHa CTPYKTypa, a Korga HYy>XHO OCTaBUTb
BELLM B NPOCTOM BuAe. Ero nporpaMMbl C/IOBHO F/Ha — TBEPAbIE, HO
noaatnvBsble.

MacTtep HOaH-Ma, KHura nporpammMmmnpoBaHus

Y Kakoi nporpamMMbl eCTb CTPYKTYpa. B 4aCTHOCTAX OHa onpegensieTca 1eM, kak
NPOrpaMmMuCT AENUT KOA Ha (PYHKLUMM 1 GNOKU BHYTPU 3TUX GOYHKLMWIA.
MporpamMmmMuCTbl BOJIbHbI B CO34aHUM CTPYKTYPbI CBOEW nporpammbl. CTpykTypa
onpegensercs 60MblUe BKYCOM NPOorpaMMmncTa, Hexenn yHKUMOHasTIbHOCTbIO
nporpamMmb..

B cnyyae 60nblUMX nporpamm OTAesbHble OYHKLUNKN YXKe TepPSATCS B KoAe, 1 HaMm
HeobxoaVma eAnHNLA opraHmM3auum koga 6onbwmnx macwitaéos. Mogynm
rpPynNnMpyrT NPOrpaMMHbIA KOA, MO KakMM-TO onpeaenéHHbIM npusHakam. B aToi
rnase Mbl paCCMOTPUM NPenMyLLecTBa Takoro AeNeHns U TEXHUKN Co34aHns
mopaynei B JavaScript.

3aueM HYXXHbl Mo yu

ECTb HECKO/IbKO NMPWYMH, MO KOTOPbIM aBTOPbI AENST CBOW KHUMM Ha F1aBbl 1
CEeKLMW. ITO NOMOraeT UATaTeNo NOHAThL, Kak MOCTPOEHA KHUTA, U HATU HYXHble
M YacTu. ABTOPY 3TO NOMOraeT KOHLEHTPUPOBATLCS Ha KavkK10i KOHKPETHO
yacTu. MpeumyLecTBa opraHn3aLm nporpaMM B HECKOMbKUX doaiinax, unm
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MOAY/ISX, NPUMEpPHO Te xe. CTPYKTypu3aLns NOMOraeT He3HaKoMbIM C KOA0M
NOASM HaTU TO, YTO UM HYXXHO, 1 NOMOraeT nporpammmnucTamM XpaHuTb
CBSI3aHHble ApYr C APYroM Belly B OAHOM MecTe.

HekoTopble nporpamMmmMbl opraHn3oBaHbl MO MOAeNn 06bIYHOIO TEKCTAa, rae Nopsaok
cnepoBaHUA YETKO onpefenéH, 1 rae untartesnto npegsaraetca
nocnegoBaresibHoOe U3yyeHne nporpamMmbl U MHOXECTBO NPOo3bl (KOMMEHTapmeB)
A5 onncaHus Kkoga. ITo AenaeTt YTeHne Koga MeHee nyrarLwmm (a uteHme
4y>KOro Kofa 06bI4HO Nyraer), HO TpebyeT 6ONbLUMX YCUNIA NPU CO34aHUN KoAa.
Takxe Takyr nporpamMmmy C/ioKHee MeHATb, MOTOMY YTO YacTW NPO3bl CBA3aHbI
MeX/y cob0i cuibHee, YeM YacTu Koga. dTOT CTWU/b Ha3blBaEeTCS /IMTepaTypHbIM
nporpaMmmupoBaHem. Te rnaBbl KHUMW, B KOTOPbIX 0OCYXAAKTCA MPOEKTbI, MOXHO
cunTaTb NMTEepaTypHbIM KOLOM.

O6bIYHO CTPYKTYpUpOBaHue Yyero-imbo TpebyeT 3aTpaT aHeprun. Ha paHHnx
CTaZMsX NPOEKTa, Koraa Bbl eLé He YBepeHbl, YTo rae Oy4eT, 1 Kakue Moy
BOOOLLE HYXHbI, 4 nponaraHanpyo 6ecCTpyKTYPHYH MUHUMAaTUCTUYECKYHO
opraHusauuto koga. MpocTo pasmellainTe Bce YacTu TaM, rae yao6Ho, noka Koz
He cTabunusupyetcs. Takum 06pas3om He NpuaETCca TpaTuTb BpemMs Ha
nepecTtaHOBKY KYCKOB NporpamMmsbl, U Bbl HE NoimaeTe cebs B Takyto CTPYKTYpY,
KOTopasi He NoAXOAUT AN Ballei NporpaMmsl.

MpocTpaHCTBO UMEH

Y 60MbLUMHCTBA COBPEMEHHbIX Al eCTb NPOMEXYTOUYHbIE 06/1aCTU BUANMOCTH
(OB) mexay rnobanbHou (BUAHO BCEM) M TOKasIbHOW (BUAHO TOMbKO 3TOM
doyHKUMN). Y JavaScript Takoro HeT. 1o ymMo/si4aHuto, BCE, YTO HEO6X0AMMO BUAETH
CHapy>un OYHKLMM BEPXHETO YPOBHS, HaxoguTcs B rnobansHol OB.

3arpsisHeHue npocTpaHcTBa MMEH (M), koraa He cBA3aHHbIe APYr C APYToM
yacTun KoAa AensT ofiMH Habop NepeMeHHbIX, ynoMuHanack B rnase 4. Tam
06bekT Math 6bin1 NpUBEAEH B KAUecTBe NprMepa 06bekTa, KoTopblii rpynnupyeT
(PyHKLMOHA/TbHOCTb, CBSI3aHHYIO C MaTEMATVKON, B BUAE MOAY/Is.

XoTs1 JavaScript He npeanaraet HenocpPeACcTBEHHO KOHCTPYKLMK 7S CO3AaHNsA
MOAYSI, Mbl MOXEM MCMNOMNb30BaTh 06bEKTLI A/151 CO34aHMS NOANPOCTPAHCTB
MMEH, AOCTYMHbIX OTOBCOAY. A OYHKLMN MOXHO MCNO/Mb30BaTh AJ151 CO34aHUS
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N30/IMPOBaHHbIX YaCTHbIX NPOCTPAHCTB UMEH BHYTPU MoAayns. UyTb Aasblie Mbl
o6Ccyanm crnocob NOCTPOEHUs AOCTaTOYHO YAO0OHbIX Moaynein, nsonupyrowmx M
NPV NOMOLLM 6230BbIX KOHUENUUIA A3bIKA.

MoBTOpPHOE ncnosib3oBaHue

B npoekTte, He pa3buTOM Ha MOAY/M, HEMOHATHO, Kakue 4acTu Koga Heobxo4MMbI
NS KOHKPETHOW doyHKuuKn. B Mmoeit nporpamme, LUNMOHSALLEN 3a Bparamu (rnasa
9), s Hanucan PyHKUNIO YTeHUs doaii/ioB ¢ HacTpoikamu. Ecnv MHe noHagoobutcs
MCNosb30BaThb €€ B APYroM NpoekTe, A AO/MKeH 6yay CKONMpoBaTb YacTu CTapoi
nporpamMmmbl, KOTOpble BpoAe 6bl CBA3aHbl C 3TON OYHKUMEN, B MO HOBbIA MPOEKT.
A ecnu s Haingy Tam oLnGKy, 1 e€ ucnpas/ito TONIbKO B TOM MPOeKTe, Haf,
KOTOpbIM paboTato B JaHHbIi MOMEHT, 1 3abyay UCrnpaBuTb e€ BO BCEX
OCTaJ1bHbIX.

Korga y Bac 6yeT MHOXeCTBO Takux cAy6/MpoBaHHbIX KyCKOB KoAa, Bbl
06HapyXuTe, 4TO TpaTUTe Kyyy BPEMEHU 1 CU HA UX KOMUpPOBaHue u
06HOB/IeHUe. Ecnn pa3mecTuTb CBA3aHHbIE MeXay co60i YacTu nporpaMm B
OTAeNbHble MoAyNN, UX ByAeT NpoLLe OTC/IeXnBaTb, UCNPaB/IATb U 0GHOBNATD,
MOTOMY YTO Be3fe, rae aToT PyHKUMOoHasT noTpebyeTcs, Bbl CMOXETE NPOCTO
3arpy3uTb aTOT MOAY/b 13 (haiina.

Ty UAer MOXHO NCMNOJIb30BaTh eLLé ny4ylle, ec/im YETKO nponucaTb
B3aMMOOTHOLLUEHNS pa3HbIX MOAYNEN — KTO OT KOro 3aBUCUT. Torga MOXHO
aBTOMaTU3MpPOBAaTb MNPOLECC YCTaHOBKN 1 OOHOBMEHWSI BHELLUHUX MOAYEl
(bnbnunotek).

Ecnu elwé pa3Butb naeto — npeacTtaBbTe cebe oOHNaliH-cepBUC, KOTOPbII
OTC/NIEXMUBAET M PacrnpoCTpPaHseT COTHM TbICSY TaKUX GUBINOTEK, U Bbl MOXETE
MCKaTb HYXHYH0 BaM (PYHKLIMOHAIbHOCTb CPeAU HUX, a Koraa Haligéte — Balll
MPOEKT aBTOMATUYECKN CKaYaeT eé.

M Ttakoi cepsuc ectb! OH HasbiBaeTca NPM (npmjs.org). NPM — oHnaiH-6a3a
MoAy/1eN N NHCTPYMEHT A/19 CKayMBaHUA 1 anrpeinga Mogynein, ot KOTopbIX
3aBUCUT Ballla nporpaMmma. oH Bbipoc 13 Node.js, okpy>xeHus JavaScript, He
TpebytoLero 6paysepa, KOTopoe Mbl 06¢cyanm B rnase 20, HO TakKKe MOXET
MCNONb30BaTbLCA N B Bpay3epHbIX NporpamMmmax.
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YctpaHeHue cBssen (Decoupling)

Eweé ogHa 3agava moaynei — n3onmpoBaTtb HeCBA3aHHbIE MeXQy COO0M YacTu
Kofa Tak, Kak 3To genarT uHTepelicbl 06bekToB. XOPOLLO NPoAYMaHHbI
MoAy/b NpeaocTaBnsieT nHTepdeiic as1a ero MCnonb3oBaHNst BoBHe. Korga
MOAY/lb OGHOB/ISIOT NN UCNPABASAIOT, CYLLIECTBYOLLA NHTEPdIEC ocTaéTca
HEM3MEHHbIM, YTOObI Apyrne Mogysim MOrN UCNOb30BaTb HOBYH), OOHOBIEHHYHO
Bepcuto 6e3 N3MEHEHUIN B HUX CaMUX.

CtabunbHbIA MHTEpPdIENC He 03HaYaEeT, YTO B HEro He A06aBNSAT HOBblE
oyHKUMKN, MEeTOAbI NN NEPEMEHHbIE. [NTaBHOE, YTO CyLecTBytowas
PYHKUNOHANTbHOCTb He yaansieTcsa 1 eé CMbIC/T He MeHsieTCcs. XOpOoLUWiA
NHTepelic NO3BOMSAET MOAY/IO PacTu, He loMas cTapbli HTepdieiic. A aTo
3HAYUT — BbICTABNATb HAPYXXY KaK MOXHO MEHbLLE BHYTPEHHEN KyXHN MOAYNS,
NPV 3TOM A3bIK MHTEepdienca Ao/MKEH ObITb AOCTATOYHO TMOKMM U MOLLHbLIM A5
NPUMEHEHUS B Pa3/INYHbIX CUTyaLMsX.

NHTepdienchl, BbINOMHSAOWME NPOCTYHO 3a4a4y, BpOAe YTEHMS HACTPOekK U3
tharina, BbIXOAAT TakMMW eCTEeCTBEHHbIM 06pa3oM. NS Apyrux — K npumepy, o1s
pefakTopa TeKCTOB, Y KOTOPOro eCTb MHOXECTBO pa3HbIX acrnekToB, TPebyoLLmX
[0CTyna U3BHe (CoaepXmmoe, CTUIN, AENCTBUSA NOAb30BaTENSA U T.M.) HTepdenc
HeobXxo4MMO CKPYNy/IE3HO NPOAYMbIBATb.

Mcnonb3oBaHue pyHKUNN B KauecTBe
NPOCTPAHCTB MMEH

OYHKUUM — eIMHCTBEHHAs Belllb B JavaScript, co3gatollasi HoBY 06/1aCTb
BUANMOCTU. ECIM HAM HYXXHO, UTOGbI Y MOAyeit 6bisia CBOSs 06/1aCTb BUAMMOCTH,
NPUAETCS OCHOBLIBATbL MX HA (PYHKLUSIX.

O6patute BHMaHVe Ha NPOCTENLLNIA MOoAY b, CBA3bIBAOLWMI MMeHa ¢ HoMepamu
[Heli Heaenn — Kak genaet metog getDay o6bekTa Date.

var names = ["MoHegenbHuk", "BTOpHuK", "Cpega", "Uetsepr", "MNaTHuuya", "Cy660
function dayName(number) {
return names[number];

}
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console.log(dayName(1));
// - BTOpPHUK

Al S— >

dyHKUMs dayName — yacTb UHTeppelica Moayns, a nepemMeHHas names — Her.
Ho xoTtenock 6bl He 3arpA3HATL 106a/1bHOE NPOCTPAHCTBO UMEH.

MoXXHO caenaTtb Tak:

var dayName = function() {
var names = ["MoHegenbHuk", "BTopHuk", "Cpega", "UetBepr", "MNaTHuya", "Cyo
return function(number) {
return names[number];
Iy
HOF

console.log(dayName(3));
// - YeTBepr

A 1 13

Tenepb names — fiokasibHas nepemMeHHas 6e3bIMAHHON (PYHKUMN. PYHKUMA
CO34aéTcA M cpasy BbI3blBAETCA, a €€ Bo3BpallaeMoe 3HavyeHue (yxe Hy>xHas
Ham doyHKuma dayName) xpaHUTCcs B NEPEMEHHON. Mbl MOXEM HanucaTtb MHOro
CTpaHuL, Koga B (PyHKLMK, 06bABUTL TaM COTHIO NepeMeHHbIX, 1 BCe OHU 6yayT
BHYTPEHHUMU /151 HALLEro MOAY/ISA, a He AN BHELHEero Koja.

Mo06HBIN WabM1oH MOXHO UCMOMb30BaTh [/15 U30/1IMpoBaHMs koaa. CneayoLLumii
MOAY/1b MULLET B KOHCO/b 3HAYEHNE, HO HE NPeAOCTaB/AET HUKAKUX 3HAYEHWI
[/151 UCMOJIb30BaHUS APYTMMU MOIY/ISIMMA.

(function() {
function square(x) { return x * x; }
var hundred = 100;

console.log(square(hundred));

1O
// - 10000

STOT KOfl BbIBOAMT KBAAPAT COTHU, HO B PEa/IbHOCTM 3TO MOT 6bl 6bITb MOAY/b,
006aBNSAOLLMIA METO/, K KAKOMY-TO NPOTOTUMY, UK HACTPanBaoLWNIA BUOKET Ha
Be6-cTpaHuLe. OH 06EPHYT B (hyHKLMIO ANt NPeAoTBpaLLeHMs 3arpsi3HeHN
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rno6anbHoit OB 1ncnosb3yembIMy UM NepeMeHHbIMM.

A 3a4eM Mbl 3aKNHUNIN (PYHKLUUIO B KPYT/ible CKOOKM? 3TO CBA3AHO C [/1H0KOM
CUHTakcuca JavaScript. ECnv BblpaxXeHne HayMHaeTCsa C K/I4eBOoro cfiosa
function, aTo oyHKUMOHa/IbHOE BbipaXXeHne. A eC/IM UHCTPYKUMA HAYMHAETCS C
function, aTo 06bsABNEHME PYHKLUNK, KOTOPOE TPeBYeT Ha3BaHUA, U, Tak Kak 3T0 He
BblpaXXeHne, He MOXET ObITb BbI3BAHO NMpu nomoLm ckobok () nocne Heé. MOXHO
npeacTaBisaTh cebe 3ak/oyeHne B CKOOKN Kak TPHOK, YTOObI (DyHKLNA
NPUHYANTENBHO NHTEPNPETUPOBASIACH KaK BblpaXeHue.

OG1BbeKTbl B KauecTBe UHTepdencos

MpeacraBbTe, YTO HAM HaA0 A06aBUTL eLLé OA4HY (PYHKLMIO B HALL MOAY/b «[eHb
Hepenm». Mbl y)ke He MOXeM BO3BpaLlatb OYHKLMIO, a AO/DKHbI 3aBEPHYTH ABe
oyHKUMN B OOBEKT.

var weekDay function() {
var names = ["MoHegenbHuk", "BTopHuk", "Cpega", "UetBepr", "MNaTHuya", "Cyob
return {
name: function(number) { return names[number]; 3},
number: function(name) { return names.indexOf(name); }
Iy
Q¥

console.log(weekDay.name(weekDay.number ("Sunday")));
// - Sunday

4 S— 2

Korga mofaynb 60/bLLION, COGMpaTh BCE BO3BPALLLAEMbIE 3HAYEHUS B OOLEKT B
KOHLEe OyHKUMM Hey[06HO, MOTOMY YTO MHOr/e Bo3BpallaemMble OyHKUUN byayT
60nbWNMKN, 1 BaM BbIs10 Obl YyO06HEE X 3anucbiBaThb r4e-10 B Apyrom MecTe,
PAA0M CO CBA3AHHbLIM C HUMW KOAOM. YA06HO 06b5ABUTL 06bEKT (06bIYHO
Ha3blBaeMbli exports) n 4o6aBAATb K HEMY CBONCTBA KaxXAblii pas, korga Ham
HaJo0 YTO-TO 3KCNopPTMpPOBaThb. B cnepgytowem npumepe yHKUMA moayns
NpYHUMaeT 06BbEKT MHTephelica kak aprymMmeHT, NO3BONASA KOAY CHapyXu OyHKUMN
co34aTtb €ro U COXpaHuTb B NepemeHHol. CHapyu yHkumm this ccbinaetcs Ha
06BbEKT rnobasnbHON 06n1acTn BUAMMOCTN.

(function(exports) {
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var names = ["MoHegenbHuk", "BTopHuk", "Cpega", "UYetBepr", "MNaTHuya", "Cyo

exports.name = function(number) {
return names[number];
}i
exports.number = function(name) {
return names.indexOf (name);
}i
})(this.weekDay = {});

console.log(weekDay.name (weekDay.number ("Saturday")));
// - Saturday

A 1 2

OTcoeanHsAeMcs OT rnoodasbHOU 061acTu
BUAUMOCTHU

Takoi WwabnoH YacTo NCnonb3yeTcss B MoAaynsax JavaScript, npegHasHavatomxcs
Ansa 6paysepa. Moaynb BO3bMET OfHY rNM06asibHY0 NepeMeHHYI0 U 06epHET CBOA
KoA, B PyHKLMIO, YTOObI Y HEero 6b110 CBOE SIMYHOE NPOCTPAHCTBO MMEH. HO € aTuMm
LWabs10HOM 6bIBaOT NPO6GEMBI, KOrAa MHOTO MoAy/e TpebytoT OAHO U TO Xe
NMS, UM KOT4a BaMm Hafo 3arpy3nTb [Be BEPCUN MOLYNSA OAHOBPEMEHHO.

MoaKpyTVB KOe-4To, Mbl MOXEM CAeNaTb CUCTEMY, paspeLuaroLlyo O4HOMY
MOAY/0 obpallaTbCs K UHTEPeNCHOMY 06bEKTY Apyroro, 6e3 BbixoAa B
rnobanbHyto OB. Hawa uenb — oyHKUMA require, Kotopas, nosiyvyas uMs Mogyns,
3arpy3uT ero gpain (c gucka nnm n3 cetun, B 3aBUCUMOCTM OT NAATGopPMbI) 1
BEPHET COOTBETCTBYHOLLLEE 3HAYEHNE C UHTEPIENCOM.

DTOT noaxoA pelwaet npobsembl, yNOMSHYTbIE paHee, 1y Hero ecTb eLé ogHo
NPenMyLLecTBO — 3aBUCMMOCTI Balliel NporpaMmbl CTAHOBSITCS SIBHbIMU, 1
MO3TOMY C/IOXHEE C/lyYaiiHO Bbl3BaTb HEHY)XXHbI BamM MOAYNb 6€3 YETKOro ero
00bSABMEHUS.

Ham noHapo6aTca ase Bewm. Bo-nepBbix, yHkUmA readFile, Bo3Bpawjatoias
cogepxunmoe paiia B Buge CTpokn. B ctaHaapTHoM JavaScript Takoin qoyHKUnn
HET, HO pa3Hble OKPY)XXeHUs, Takme Kak 6pay3sep wiv Node.js, npegoctasnsaoT
CBOM cnocobbl gocTtyna K goaitiam. MNMoka npuTBOPUMCS, YTO Y HaC eCTb Takas
oyHKUMA. BO-BTOPbLIX, HAM HY>XHA BO3MOXXHOCTb BbIMOJ/THATL COAEPXNMOE 3TOM
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CTPOKM KaK Ko,

BbiNnonHAeM AaHHbI€ KaK KO/

ECTb HECKO/IbKO CNOCOO0B NOJYy4YNTh AaHHble (CTPOKY KOAA) U BbIMOMHUTL UX Kak
4yacTb TekyLlei nporpamMmsi.

Cawmblil o4eBMAHbI — onepaTop eval, KOTopbI BbINOMHAET CTPOKY KoAda B
TeKyLeM OKpYXXeHUN. DTO nsoxasa nges — OH HapyLlaeT HeKoTopble CBOMCTBa
OKpPY>XEHUS, KOTOPble 00bIYHO Y HEro eCTb, HANPUMEP U30NAUNSA OT BHELUHETO
Mupa.

function evalAndReturnX(code) {
eval(code);
return x;

console.log(evalAndReturnX("var x = 2"));
// - 2

Cnocob ny4iie — ncnosib3oBatb KOHCTPYKTOP Function. OH npyHMMaeT ABa
aprymeHTa — CTPOKY, CoAepxXaLlly CrMCOK UMEH aprymMeHTOB yepes 3ansaTyto, 1
CTPOKY, coepaLlyto Tesio OYHKLMUW.

var plusOne = new Function("n", "return n + 1;");
console.log(plusOne(4));
// -5

3T0 TO, UTO HaM Hal0. Mbl 06epHEM Kog, Moayns B oyHKLMIO, 1 e€ o6nacTb
BUAMMOCTM CTaHET 061aCTbi0 BUAVMOCTU HALLEro MOy s,

Require
BoT MUHMManbHasn Bepcus yHKLMN require:

function require(name) {
var code = new Function("exports", readFile(name));
var exports = {};
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code(exports);
return exports;

console.log(require("weekDay").name(1));
// - BTOpPHUK

Tak Kak KOHCTPYKTOp new Function o6opaymMBaeT kog Mmoayns B OyHKLUMIO, HAM He
HaZl0 NucaTb PYHKLUNIO, 060pavMBatoLLyto MPOCTPAHCTBO UMEH, BHYTPU CamMoro
MoaynA. A Tak Kak exports ABnsercs aprymeHToM yHKUMM MoayNs, MOAY O He
HY)>XHO ero 06bABNATL. ITO yOMpaeT MHONo Mycopa 13 Hallero Mmogynsa-npuvepa.

var names = ["MoHegenbHuk", "BTOpHuK", "Cpega", "Uetsepr", "MNaTtHuua", "Cy660

exports.name = function(number) {
return names[number];

Iy

exports.number = function(name) {
return names.indexOf(name);

+i
4 — o]

[Mpn ncnonb3oBaHUKM Takoro wabsioHa MoAy/ib 00bIMHO HAYMHAETCS C 0ObABIEHNSA
HECKOJ/IbKMX NMepeMeHHbIX, KOTOopble 3arpyXarT Moy 1, OT KOTOPbIX OH 3aBUCHUT.

var weekDay = require("weekDay");
var today = require("today");

console.log(weekDay.name(today.dayNumber()));

Y Takoro NpoCTOro BapuaHTa require ecTb HeoCTaTKN. Bo-nepBbiX, OH 3arpy3uT 1
BbINO/THAT MOAY/Nb KaXAbIi pas, Korga ero rpy3st yepes require — ecnm 'y
HEeCKONbKMX Mofyneli ecTb OAMHAKOBbIE 3aBUCMMOCTU, UK BbI30OB require
HaXoAMTCA BHYTPU (PYHKLIMK, KOTOPAsi BbI3bIBAETCS MHOFOKpPATHO, ByAET NOTEPSIHO
BPEMS U SHEpPrus.

3T0 MOXHO pPELUNTb, XPaHs YXe 3arpy>eHHble MoAy/iM B 06bekTe, 1 Bo3Bpallas
CYLLECTBYIOLLIEE 3HAYEHVeE, KOrAa OH rpy3uTCsl HECKO/bKO pas.

BTopas npo6iiema — Mofly/lb HE MOXET 3KCMOPTUPOBAThL NEePEMEHHYH HaMpsiMyto,
TOMbKO Yepe3 06bEeKT export. K npumepy, Moy o MOXET NoTpe6oBaThes
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3KCMOPTMPOBATb TO/IbKO KOHCTPYKTOP 06beKTa, 06bsIBNEHHOro B HEM. Ceivac 3To
HEeBO3MOXHO, NOCKOMbKY require Bceraa Ucnosib3yeT 06beKT exports B kKauecTse
BO3BpAaLLLAeMOro 3Ha4eHus.

TpaAnUMOHHOE peLLeHne — NpeocTaBUTb MOAY/N C APYroii NepeMeHHOMN,
module, koTopasi sBnseTcs 06bEKTOM CO CBOMCTBOM exports. OHO n3HavasibHO
yKasbIBaeT Ha MyCcTo 06bEKT, CO3[aHHbII require, HO MOXeT ObITb NepesanMcaHo
APYTMM 3Ha4YeHneM, YToObl IKCMOPTUPOBATL UTO-/ING0 eLlé.

function require(name) {
if (name in require.cache)
return require.cache[name];

var code = new Function("exports, module", readFile(name));
var exports = {}, module = {exports: exports};
code(exports, module);

require.cache[name] = module.exports;
return module.exports;

}

require.cache = Object.create(null);

Celiyac y Hac ecTb cucteMa Mogysen, UCMOob3YOLWKMX OAHY [M106a/1bHYHO
nepeMeHHyto require, YTOObI NO3BOMATbL MOAY/IAAM UCKaTb M UCNONb30BaTb ApYr
Apyra 6e3 Bbixoga B r106as1bHyt0 06/1aCTb BUAUMOCTMW.

Takoil cTunb cuctemMbl MOAynen HasbiBaeTca CommonJS, No UMeHn
nceeBgocTaHAapTa, KOTopbIil nepBbiM ero onucan. OH BCTpoeH B cuctemy Node.js.
HacTosiwme peannsauumn genarot ropasgo 60/1bLie onMcaHHOro MHow. [nasHoe,
4TO Y HMX eCTb 60/1ee YMHbI CNoco6 nepexoga OT UMEHW MOAY/SA K ero Koay,
KOTOPbI pa3peLuaeT 3arpyatb Moay/iM N0 OTHOCUTENbHOMY NyTU K daiiny, nam
X€ M0 MMEHUN MOAyns, YKasblBaloLEMY Ha JIOKa/IbHO YCTaHOB/IEHHbIE MOAY/N.

MeaneHHasn 3arpyska moayneu

XOTS1 U BO3MOXHO UCMosb30BaTh cTUIb CommonJS a1t 6pay3epa, HO OH He
OYeHb NoAXoAUT ANs 3Toro. 3arpyska daiina n3 CeTn NPOUCXoAUT Me/IeHHee,
YeM C XEcTKoro aucka. MNoka ckpunT B 6paysepe paboTaeT, Ha caliTe HUYero
APYroro He npoucxoanT (Mo NpuYMHaM, KOTopble CTaHyT SICHbI K 14 rnase).
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3HauunT, ecniv 6bl Kaxapblii BbI30B require ckaunBasl YTo-TO C AasibHero Beb-
cepBepa, cTpaHmua 6bl 3aBUC/Ia HA OYEHb [0T0e BPeEMS MNpu 3arpyske.

MoXXHO 060i1TK 3TO, 3anyckasa nporpaMmmy Tuna Browserify ¢ Balivm Kkogom nepeg
BblkNaapiBaHnem eé B Be6. OHa NpPOCMOTPUT BCE BbI30BbI require, obpaboTaeT
BCE 3aBMCUMOCTU N COBEPET HYXHbIV KO B OAMH 60/1bLUON (haiin. Beb-cainT
MPOCTO rpy3nT 3TOT harin 1 noslydaeT Bce HeoOXoAMMble MOAY/IN.

BTopoii BapnaHT — o6opaymBatb Kog MoAyNsa B (PyHKLUMIO, YTOObI 3arpy34vmk
MoAy/ei CHavana rpysuns 3aBucMMoCTU B (poHe, a NOTOM Bbli3biBauT OYHKLMIO,
NHULNANTN3NPYIOLLLYIO MOAY b, NOC/e 3arpy3ku 3aBUCMMOCTEN. DTUM 3aHUMaeTCs
cuctema AMD (acuHXpOHHOe onpegeneHne moaynen).

Hawa npocTtasa nporpamma ¢ 3aBMCUMOCTU Bbirnagena sl 8 AMD Tak:

define(["weekDay", "today"], function(weekDay, today) {
console.log(weekDay.name(today.dayNumber()));

1)

dyHKuMs define 3aecb camasi BaxkHas. OHa NpUHMMaeT MaccuB UMEH Moaynei, a
3areM (OYHKUMIO, MPUHUMAKOLLYIO OAMH apryMeHT A1 KaxX40W U3 3aBUCUMOCTENR.
OHa 3arpy3uT 3aBMCUMOCTU (€C/IN OHU YXXe He 3arpyXeHbl) B (poHe, No3BonsAs
CTpaHuue paboTaTtb, Noka daino kadaetcs. Korga Bcé 3arpyxeHo, define
BbI3bIBAET [JaHHY0 eMy (PYHKLMIO, C MHTepdhelicaMn 3TUX 3aBUCUMOCTEN B
KayecTBe aprymMeHTOB.

3arpyXeHHble Takum 06pa3omMm MOAYNN A0/MKHbI cogepXaTtb Bbi3oBbl define. B
KauecTBe UX nHTepdienca ncnosb3yeTcs To, YTO ObI/10 BO3BPALLEHO (DYHKLMEN,
nepegaHHoli B define. Bot mogynb weekDay:

define([], function() {
var names = ["MoHepgenbHuk", "BTopHuk", "Cpega", "UetBepr", "MNaTHuya", "Cyo
return {
name: function(number) { return names[number]; },
number: function(name) { return names.indexOf(name); }
Iy
});

A — 2]

UTo6bl NOKa3aTb MUHUMasIbHYO peanu3aumio define, nputBopMMCS, YTO Y Hac
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ecTb (pyHKuma backgroundReadFile, koTopas npuHMMaeT umsa charina n pyHKuuto,
N BbI3bIBAET 3TY (PYHKLNIO C COAEPXKMUMBIM 3TOrO haiina, Kak TofbKo OH byaeT
3arpyxeH. (B rnase 17 6yaeTt 06bACHEHO, Kak Hanucartb Takyt qOyHKLMIO).

UTo6 oTcnexusarb MoAyn, NokKa OHW 3arpyxatotcs, define ncnonb3yetr 06bEKTHI,
ONUCbIBaKLLIME COCTOSIHME MOAY/EN, COOBLAET HaM, AOCTYMHbI /1IN OHU YXe, U
npenocTaBnsieT UX UHTepdIelc No AOCTYNHOCTMW.

®yHKUMA getModule npyHMMaeT nMSA 1 BO3BpaLLLaeT Takoil 0OBLEKT, 1 yoexaaercs
B TOM, YTO MOZY/b NOCTaB/IEH B o4epedb 3arpy3ku. OHa ncnosb3yet
KELIMpPYOLWMIA 06BEKT, YUTOObI HE TPY3UTb OANH MOAY/b ABaXAbl.

var defineCache = Object.create(null);
var currentMod = null;

function getModule(name) {
if (name in defineCache)
return defineCache[name];

var module = {exports: null,
loaded: false,
onLoad: [1]1};
defineCache[name] = module;
backgroundReadFile(name, function(code) {
currentMod = module;
new Function("", code)();

1)

return module;

MbI npegnonaraem, YTo 3arpy>xaembiii oainn Toxe cogepxuT Bbi3oB define.
MepemeHHas currentMod ncnosnblyercs, YTo6bl COOOLMTL 3TOMY BbI30BY O
3arpy>xaemMomM 06bekTe Moay/isi, YUTO6bl TOT CMOr 0GHOBUTbL 3TOT 0OBLEKT Noc/e
3arpysku. Mol eLé BepHEMCSA K aTOMY MeXaHuU3My.

®dyHKkUmA define cama ncnonb3yet getModule ansa 3arpysku nnm cosgaHus
0O6bEKTOB MOAYNEN O/15 3aBUCMMOCTEN TekyLero mogyns. Eé 3apava —
3annaHuposarb 3anyck qoyHkumn moduleFunction (cogepxalyeil cam Kog Moayns)
nocrie 3arpy3sku 3aBucMMOCTeit. [/1s 3Toro oHa onpegenseTt yHKUMI0
whenDepsLoaded, go6aBnsemyto B MaccnB onLoad, cogepxallnin Bce rnoka eLé
He 3arpy>eHHble 3aBUCUMOCTU. dTa DYHKLMA cpasy npekpawaet paboty, ecnv
€CTb eLLE He3arpy>XeHHble 3aBMCUMOCTU, TakK YTO OHa BbINOIHUT CBOKO paboTy
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TO/MbKO pas, Koraa nocreaHsasa 3aBUCMMOCTb 3arpy3uTcsi. OHa Takxe Bbi3blBAeTCS
cpasy n3 camoro define, B c/iyyae Koraa HMKakme 3aBUCMMOCTU HE HY)KHO Tpy3nTb.

function define(depNames, moduleFunction) {
var myMod = currentMod;
var deps = depNames.map(getModule);

deps.forEach(function(mod) {
if (!mod.loaded)
mod.onLoad.push(whenDepsLoaded) ;

1)

function whenDepsLoaded() {
if (!'deps.every(function(m) { return m.loaded; }))
return;

var args = deps.map(function(m) { return m.exports; 1});
var exports = moduleFunction.apply(null, args);
if (myMod) {

myMod .exports = exports;

myMod.loaded = true;

myMod.onLoad.every(function(f) { f(); });

}

3
whenDepsLoaded();

}

Korga Bce 3aBMCUMOCTM A0CTYNHbI, whenDepsLoaded Bbi3biBaeT (PyHKLMIO,
cofepxallyo Moay/b, NnepefaBas B BUAE apryMeHTOB NHTEpAIeChI
3aBMCUMOCTEIN.

MepBoe, uto aenaet define, aTo coxpaHseT 3HayeHue currentMod, KoTopoe 6b1/10
y HEro npu BbI30Be, B NnepemeHHoin myMod. BcnomHuTe, uto getModule npsimo
nepeg, UCnosIHeEHNEM Kofa MOAYSt COXPaHWU COOTBETCTBYHOLMIA OOBEKT MOAY/S B
currentMod. 3710 no3sonsier whenDepsLoaded xpaHuTb BO3BpaLlaemMoe 3HavyeHune
doyHKLUMN MOAYNA B CBOWCTBE eXports aToro MoAyns, yctaHoBUTb CBOMCTBO loaded
MoAyns B true, 1 Bbi3BaTb BCE (PYHKLMM, XAaBLUME 3arpy3Ku MOAYNS.

STOT Kof, M3yyaTb Tshkenee, Yem PYHKLMIO require. Ero BbinonHeHve NAET He No
NPOCTOMY 1 NpeackasyemMoMy nyTu. BMecTo 3Toro, HECKO/IbKO onepawuii Ao/MKHbI
ObITb BbINO/IHEHbI B HEOMNPEAE/NEHHbIE MOMEHTbI B ByAyLLEM, UTO 3aTpyaHsIeT
M3yYeHWsl TOro, KaK BbINOHSETCS 3TOT KO/,
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HacTtosawasn peannsayma AMD ropasgo ymHee nogxoauT K npespatleHnio MEH
moaynei B URL n 6onee HagéxHa, 4emM nokasaHo B npumepe. MNMpoekt RequireJS
npefocTaB/sAeT Nony/IAPHYI0 peain3aunio Takoro CTUAA 3arpy3ynka mogynen.

Pa3paboTtka uHtepdenca

PaspaboTka MHTepdencoB — OANH U3 cambiX TOHKMX MOMEHTOB B
nporpamMmmMmmpoBaHunn. J1100y HETPUBUASTbHYHO (OYHKLMOHA/IbHOCTb MOXHO
peasin3oBaTb MHOXECTBOM Crnoco6boB. Nonck paboTatoLiero cnocoba Tpedyet
NPOHMLLATENTbHOCTY M NPeayCMOTPUTENIbHOCTMN.

JNlyywinii cnoco6 no3HaTb 3HAYMMOCTb XOPOLLIEro MHTepdelica — UCMNosib30BaTh
MHOrO MHTepdheiicoB. HekoTopble ByayT naoxue, HeKOTopble XopoLure. OnbIT
MoKaxkeT BaM, YTO paboTaeT, a YTo — HeT. Hukorga He npuHMMalTe Kak [o/HKHoe
Na0Xou nHTepelic. cnpasbTe ero, Wiy 3akniumTe B Apyroi uHTepgeic,
KOTOpPbIN slyyLle BaM NOAXOOMUT.

NMpeackasyemMocCTb

Ecnun nporpaMMnCT MOXET Nnpefckasarb, kak paboTaeT Ball MHTepdeiic, eMy He
NPUAETCS YacTo OTB/IEKATbCA M CMOTPETh NOACKA3KY MO ero UCMnosib30BaHuIo.
MocTapaiTech cnefoBaTb OOLWENPUHATLIM corflaleHnsM. Ecnmn ecte Moayb Un
yacTb fA3blka JavaScript, KoTopas genaeT 4YTo-TO NOX0Xee Ha To, YTO Bbl
NbiTaeTeCb peann3oBaTb — OyAeT HEMI0X0, eC/v Ball UHTepdpelic byaet
HanoMuHaTb CyLLEeCTBYHOLNA. TakuM 06pa3om, OH ByZeT NpuBbIYEH OJ/18 NI0LENR,
3HaKOMbIX C CYLLEeCTBYIOLLMM NHTEPENCOM.

B noBeAeHUM BalLEro Kofa npeackasyeMocTb Takke BaxHa. Bac MOXeT NocTudb
NCKyLLIEHME caenaTb MHTepdeiic CIMLKOM 3ayMHbIM SIKOGbI MOTOMY, YTO €ro
yno6Hee 1cnonb3oBath. K npumMepy, Bbl MOXETE NPUHUMAaTh Nto6ble BUAbl TUMNOB U
KOMOVHaLWA apryMeHTOB 1 NPOoAesbIBaTh C HUMU «TO, UTO HaA0». Mnu
NpPeaocTaBNsATb AECATKM Creunann3npoBaHHbIX OyHKLMIA, KOTopble npeanaratoT
HEe3HAUUTENbHO OT/INYAIOLLYHOCS (YHKLMOHANBHOCTL. DTO MOXET cAenaTthb Kof,
onupatoLuiics Ha Ball MHTepPAeic, HEMHOTo Kopoye, 3aT0 3aTPYAHUTL JIHAAM,
PabOoTaLLMM C HUM, CTPOUTb YETKYIO MbIC/IEHHYH MOAE/b PaboThl BaLLEro
Moaynsi.
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KOMMNOHyeMOCTb

Crapaiitecb UCnob3oBaTb B MHTEpPhericax HaCcTO/IbKO NPOCTble CTPYKTYPbI
[AaHHbIX, HACKO/IbKO 3TO BO3MOXHO. [lenaiTte Tak, YtTobbl (OYHKLMW BbINOAHANIN
NPOCTblE N MNOHATHbIE BEWW. ECnin 3TO NnpuMeHnMo, genaiite yHKUUN YACTbIMM
(cm. Tnasy 3).

K npnmepy, 4acTeHbLKO Moy MpeaiaraloT CBOK BEPCUMIO MAacCUBONOL0OHbIX
KONNEKUNn 06bEKTOB CO CBOMM MHTEephelicoM Ansa noacyéra u n3BrevyeHus
3/1IEMEHTOB. Y Takux 06beKToB HET MeToAoB map nnu forEach, n Hukakasn
hyHKLMA, oXngatoLlas HaCcToALLMI MaccuB, He CMOXET C HUMMK paboTaTb. ITO
npyMep NJ1I0X0 KOMMNOHYEMOCTU — MOAY/1b HEJ1b35 JIErKO CKOMMNOHOBATL C ApYriM
KOZOM.

MpMMepPoOM MOXET CNYXUTb MOAY/b A/151 opdoorpaddnyecKkoin NPoBEPKN TEKCTA,
KOTOPbIN MOXET NPUroANTbLCS B TEKCTOBOM pefakTope. MNMpoBepoyHbIii Moaynb
MOXHO cAenartb TakuMMm, YToObl OH paboTasn C N0ObLIMN CNOXHLIMWU CTPYKTYpamu,
NCMosb3yeMbIMN CaMUM PefakTOPOM, U Bbl3blBasl BHYTPEHHNE OYHKLMN
pefakTtopa A1a NpefocTaB/IeHNs M0/1b30BaTesNio BbIbopa BapMaHTOB HanMcaHus.
Ecniv Bbl nocTynuTe Taknm o6pasomM, MoAy/ib Henb3s OyaeT UCnosib30BaTh C
Apyrumun nporpammMamu. C Apyroil CTOPOHbI, eC/iv Mbl onpeaenum nHTepdeiic
MOAY/NA NPOBEPKM, KOTOPbIA MPUHUMAET MPOCTYI0 CTPOKY M BO3BpaLLaeT Nno3unumio,
Ha KOTOpOli B CTPOKE eCTb BO3MOXHas OLLn6Ka, a Bnpugadvy — Maccus
npegsaraemblx NonpasokK, Torga y Hac 6yaeT nHtepdeiic, KOTopbii MOXHO
CKOMIMOHOBAThL C APYTMMK cucTeMamu, NOTOMY YTO CTPOKU U MaccuBbl BCceraa
[OCTYyNHbI B JavaScript.

MHorocnomnHblie uHTepdencol

Pa3pabartbiBas MHTEpPhenc ana CNoXHOM cucTemMbl (K NPUMepy, OTnpaBka eMeiin),
4acTo NpUXoauLLb K gnnemme. C Of4HON CTOPOHbI, HE HY)XXHO Neperpyxarb
nosb3oBartesna nHTepdeiica getansamu. He Hafo 3actaBnATb UX M3ydarb ero 20
MUHYT Nepeg TeM, Kak OHM CMOryT OTNpaBuTb emelin. C 4pyroi CTOPOHbI, He
X0YeTCA N NpATaTb BCe AeTan — Korga Nigam Hago caenartb YTo-TO C/I0KHOe
Npv NOMOLLM BaLIEro MOAYNS, Y HUX A0/MKHA OblTb Takas BO3MOXHOCTb.
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YacTo npuxoguTcsa npegsiarate ABa MHTepdieinca: Aetasim3mpoBaHHbIii
HW3KOYPOBHEBBIN /151 CNTIOXHbIX CUTyauunid, U NPOCTO BbICOKOYPOBHEBLIV AN1A
06bIYHOro MCMOosIb30BaHMs. BTOPO MOXHO NOCTPOUTL HA OCHOBE NepBoro. B
MopAy/ie A1 OTnpaBku eMeIoB BbICOKOYPOBHEBbLIN NHTEPENC MOXET ObITb
NpocTo hyHKLUMEN, KoTopasi NpUHUMAaET coobuleHme, agpec nonyyarens u
oTnpasuTens, 1 oTnpasnseT NMCbMo. H1U3KOYpPOBHEBLIN [O/MKEH AaBaTb AOCTYM K
3aro/siloBkam, NpuioxeHHbIM tharinam, HTML nucbmam u 1.4,

Ntor

Mogaynv No3BONSKT CTPYKTYPUPOBaTh 60/bLUME NPOrpaMMbl, pa3aensis kog no
pasHbIM haiiniaMm 1 NpocTpaHcTBam MMEH. Ecim ob6ecneunTb MX XOpPOLLIO
pa3paboTaHHbIMU MHTepdeicamm, Ux 6yaeT NPOCTO MCNO/b30BaTb, NPUMEHSITL B
APYrX NpoekTax U NPoAo/MKaTb MCMOMb30BaTb NPV Pa3BUTUK 1 3BOJTHOLMM CAMOTO
npoekTa.

XoTa JavaScript coBepLUeHHO He nomoraeT genartb MOAY/ N, ero rmokne oyHKLUn
N 06BEKTHI NO3BO/AIOT cAesnaTb 4O0CTAaTOYHO HEMJIOXY0 CUCTEMY MOAYNEN.
O6nacTb BUAMMOCTU (DYHKLMNIA MCNOb3YETCH Kak BHYTPEHHEee MPOCTPaHCTBO
NMEH MOAYNSA, a 0OGbEKTbI UCMOJb3YHTCA A1 XPaHEHNA HAboPOB NepeMeHHbIX.

EcTb ABa nonynsipHbIX NOAX0Aa K UCnosb3oBaHunio mogynein. OgmH — CommonJs,
NMOCTPOEHHbIV Ha OYHKLUMM require, KOTopasi Bbi3biBAET MOAY/IN MO UMEHN 1
BO3BpaLLaeT ux nHrepdelic. Apyroin — AMD, ucnonb3ayrowmini oyHkumio define,
NPVHAMAIOLLY0 MacCuB UMEH MOAYNEN N, NOC/E UX 3arpy3Kn, NCNONHSAIOLLLYHO
YHKUNIO, apryMeHTaMmn KOTOPOI SBNSAIOTCA UX MHTEPENCHI.

YnpaxHeHuUs

Ha3sBaHuA mecsueB

HanuwwuTe npocToit Moaynb Tuna weekday, npeo6pasyoLLmii Homepa MecsiLeB
(HauMHas ¢ Hynsl) B Ha3BaHWA 1 06paTHO. Bblaennute eMy COGCTBEHHOE

MPOCTPAHCTBO UMEH, T.K. eMy NOTPEGYeTCst BHYTPEHHUIA MaCCKB C Ha3BaHUSIMY
MEeCsLIEB, U UCNONb3YWTe UNCTbIN JavaScript, 6e3 cucTembl 3arpy3ku Moaynei.
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// Baw Kopj

console.log(month.name(2));

// - March

console.log(month.number ("November"));
// - 10

BepHEMCSA K 3/IEKTPOHHOMW XXU3HMU

Hagetocb, 4To rnaBsa 7 eLlé He CcTépnachb 13 Ballei naMmsaTn. BepHuTech K
paspaboTaHHOI TaM cuctemMe 1 NpeanoxuTe cnocob pasgeneHns koga Ha
mMoAaynn. UTobbl OCBEXMUTbL BaM NaMsiTb — BOT CMMCOK (PYHKLMIA 1 TUMOB, NO
nopsAaKy NOSABIEHNSA:

Vector

Grid

directions
directionNames
randomglement
BouncingCritter
elementFromChar
World
charFromElement
wall

View
wWallFollower
dirPlus
LifelikewWorld
Plant
PlantEater
SmartPlantEater
Tiger

He Hago co3gaBaTb CAULLKOM MHOTO Moaynein. KHura, B KOTOPOW Ha KaKa,oi
cTpaHuue 6bina 6bl HoBas rnaea, AecTBoBasia 6bl Bam Ha HepBbl (XOTS Obl
MOTOMY, YTO BCE MECTO Cbefann 6bl 3aroNioBkKn). He Hy)XXHO genatb AecsTb
chainoB Ans o4HOro MesiKoro npoekta. PaccuntbiBainTe Ha 3-5 moaynen.

HekoTopble yHKLUM MOXHO cAenaTb BHYTPEHHUMU, HEAOCTYMHLIMU U3 APYTUX
moayneii. MpaBubHOrO BapuaHTa 34ech He cyllecTByeT. OpraHu3aunst mogyneii
— BOMPOC BKyca.
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KpyroBbie 3aBUCUMOCTU

3anytaHHas Tema B yrnpas/ieHUN 3aBUCUMOCTAMU — KPYroBble 3aBUCUMOCTN,
korga moaysb A 3aBucuT oT b, a b 3aBucuT o1 A. MHOrne cuctembl Mogysen aTo
npocTo 3anpewatot. Mogynn CommonJS AonycKatT OrpaHMUYEHHbIi BapuaHT: 3T0
paboTaeT, Nnoka Moay/ M He 3aMeHSAT 0OLEKT exports, CyLLECTBYIOLNIA NO-
YMOYaHuIo, APYrMM 3HaYeHNEM, U HAaYMHAIOT UCMNO/b30BaTb UHTEPMENCHI Apyr
Apyra To/ibKO Noc/ie OKOHYaHUs 3arpy3ku.

MoxkeTe /i1 Bbl Npuaymartb Crnocob, KOTopbIii N03BON Gbl BOM/IOTUTL CUCTEMY
NOAAEPXKKN TaKUX 3aBUCUMOCTEN? MocMOoTpUTE Ha onpeaesneHre require n
nogymaiite, YTo HYXHO caenartb 3Toi OyHKLMM ANs 3TOrO.
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MpPOoeKT: A3bIK NPOrpaMMmMpoBaHus

To, Ymo nposepsiem u onpedessem CMbIC/1 BbipaeHul 8 S3bIKe
npo2paMmMupoBaHus, s18/15emcs 8 CBO ouyepedb Mpocmo npo2pammod].

Xan AbenbcoH n Xepanba CacmaH, «CTpyKTypa 1 nHTepnpetauuns
KOMMNbKOTEPHbIX MPOorpamMm»».

Korga yyeHue cnpocun yuntensa o npupoge unkna JaHHbix n KoHTpona, KoaHb-Ma
oTBeTwN: «[ogymain 0 KOMNUNSATOpe, KOMMUNPYIOLLEM CamMoro cebs».

MacTep HOaHb-Ma, «KHura nporpamMmmunpoBaHns»

Co3faTh CBOWA 513blK MPOrpamMMUPOBaHNS YANBUTENIbHO NIETKO (MOKa Bbl HE CTaBUTE
3anpeaesbHbIX Lesneit) 1 10BOMbHO NoyYMTeNbHO.

[NaBHOE, UTO A XOUy NPOAEMOHCTPUPOBATL B 3TOI r/1aBe — B MOCTPOEHUM A3blKa
HET HUKakoli Marum. MHe 4acTo Kasasiocb, YTO HEKOTOPbIE Ye/loBeYeckme
N306pETEHNS HACTO/IbKO CTIOXHbI 1 3ayMHbl, YTO MHE UX HUKOTrAA HE MOHSTh.
OpHako nocse He6OoNbLLIOTOo caMo0bpa30BaHNs U KOBbIPSIHMSA TakMe LUTYKM 4acTo
OKa3blBAKTCSA AOBO/IbHO 0ObIAEHHLIMMU.

MbI NOCTPOMM SA3bIK NporpaMmmmnpoBaHmns Egg (Anuo). OH 6yaet He60bLINM,
MPOCTbIM, HO AOCTATOYHO MOLLHbIM /151 BbIpaXXeHUSA N00bIX pacyEToB. OH Takxe
OyaeT oCcyLWecTBNATbL NPOCTble abCTpakyMm, OCHOBaHHbIE Ha (DYHKLMSAX.

Pa36op (parsing)

TO, UTO NEXUT HA NOBEPXHOCTY SA3blKa — CUHTAKCUC, 3anuCh. MpammaTnyeckuii
aHanusartop, Win napcep — nporpaMmMa, YnTaoLlas Kycok TekcTa v BblaatoLLas
CTPYKTYPY Aa@HHbIX, ONUCbIBAIOLLYIO CTPYKTYpPbl MPOrpaMmbl, COAepXaBLUEliCs B
TekcTe. EC/m TeKCT He onuCbIBAET KOPPEKTHYIO NMporpaMmy, napcep A0/KEH
MOXanoBaTbCs 1 yKa3aTb Ha OLINGKY.

Y Hawlero A3blka 6yaeT NpoCcToi U OAHOPOAHbLI CUHTaKcuc. B Egg BCE 6yaet
ABNATLCA BblpaXKeHNeM. BbipaxxeHne MOXeT ObiTb NepeMeHHO, YNC0, CTPoKa
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NNn npunoxeHue. MpunoXeHns NCNoNb3yrTCs AN Bbi30Ba (PYHKUMIA U
KOHCTpyKUuin Tvna if unm while.

[nsi ynpoueHna napcuHra cTpoku B Egg He ByayT noaaepxuBaTb 06paTHbIX
cnelueit n nogo6HbIX Beleir. CTpoka — NPOCTO NocneaoBare/lbHOCTb CUMBOJIOB,
He ABNSIOLLMXCA ABOMHbLIMU KaBbluKaMu, 3aKNOUEHHAS B [1BOViHbIE KaBbIUKN.
Yucno — nocnepoBatenbHOCTb LUUdp. ViMeHa nepeMeHHbIX MOryT COCTOSITb 13
NOObIX CUMBOJIOB, HE ABNAOLWMXCA NPO6GENaMM U HE UMEHOLLIMX CrneLmanibHOro
3Ha4YeHMs1 B CMHTaKCuCe.

MprnoXeHnsa 3anucbiBalOTCA Tak Xe, Kak B JS — npu NOMOLLM CKOBOK nocrie
BblpaXXeHWs 1 C NII0ObLIM KOSIMYECTBOM apryMeHTOB B CKOOKax, pa3fenéHHbIX
3anaTbIMMU.

do(define(x, 10),
if(>(x, 5)),
print("mHoro"),
print("mano"))

O[HOPOAHOCTb Si3blka 03HAYAET, YTO TO, UTO B JS SAABNSIETCSA onepaTopamu,
NMPUMEHSIETCS TaK Xe, KaK U ocTasibHble DYHKUMN. Tak Kak B CUHTAKCUCE HET
KOHLIENLMM G/10KOB, HaM HY>XHa KOHCTPYKLUUS do A5 0603HaYeHNS HECKO/TbKNX
BELLE, BbINO/IHAEMbIX MOC/EA0BaTENBHO.

CTpyKTYypa AaHHbIX, ON1cbIBaloLLasi Nporpammy, 6yaeT CoCToATb U3 0GLEKTOB
BbIpaXXeHWiA, y KaXK0ro 13 KOTopbix ByAeT CBOWCTBO type, oTpaxkaroLlee TvMn 3Toro
BbIpaXXeHWs1 1 Apyrue CBOICTBA, ONUCLIBaOLLE COEePXMMOE.

BbipaxkeHns Tuna “value” npeactaBnsawoT CTPOKN nnun yncna. Mx cBoincTeo value
COLAEPXUT CTPOKY UM YMNCNO, KOTOPOE OHW NpeacTaBnsaoT. BolpaxkeHus Tvna
“word” NCNOoNb3YKTCA A1 UAEHTUJIMKATOPOB (MMEH). Y Takmx 06bEKTOB eCTb
CBOWCTBO name, coZepxallee nmsa ngeHtndgukaropa B Buge CTpoku. M HakoHel,
BblpakeHus “apply” npeactaBnsaoT NPUNOXEHNSA. Y HUX eCTb CBOMCTBO “operator”,
CCbl1aloLLieecs Ha NpUMeHseMoe BbipaXkeHne, N CBOMCTBO “args” ¢ MacCnBOM
aprymeHToB.

YacTb >(x, 5) byaeT npeacTaB/ieHa Tak:
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type: "apply",
operator: {type: "word", name: ">"},
args: [

{type: "word", name: "x"},
{type: "value", value: 5}

Takas CTpyKTypa AaHHbIX Ha3blBAETCS CUMHTAKCMYeCKUM aepeBom. Ecnu Bbl
npeacTaBuTe 06bEKTbI B BUAE TOYEK, a CBSA3N MeXAy HAMU B BUAE NTMHWIA, TO
nonyunTe APEBOBUAHYIO CTPYKTYpPY. TO, UTO BbipaXkEHMS coAepXaT apyrme
BbIPaXXEHUS, KOTOPbIE B CBOK 0Yepedb MOryT coAepXaTb CBOW BbIPaXeHWs,
CXOHO C TEeM, KaK Pa3BeTB/IAKTCS BETKM.

CTpyKTypa CUHTAKCUYECKOro aepeBa

CpaBHUTE 3TO C NAPCEPOM, HanMcaHHbIM HaMu [/ dhaiina HacTPoeK B rnaee 9, y
KOTOPOro 6bln1a NpocTas CTPYKTypa: OH AeNN BBOJ, Ha CTPOKM 1 06pabdaTbiBasl Ux
oAHy 3a Apyroii. Tam 6biNo0 BCEro HECKO/IbKO (hOpPM, KOTOPbIE paspeLLeHo
NPYHUMAaTb CTPOKE.

34ecb Ham HyXeH [pyroi noaxof. BbipaxeHust He pa3fensitoTcs Ha CTPOUKU, U UX
CTPYKTYpa peKkypcuBHa. BblpaeHUs-NpuioXeHns cogepxar Apyrme BblpaxeHusl.
K cuacTbto, 3Ta 3a7a4a a/1eraHTHO peLlaeTcsl NPUMEHeHNeM PEeKYPCUBHOIA
tbyHKLMK, OTpaxatoLLeil peKypcUBHOCTb s3blKa.

Mbl onpegensem pyHKUmMo parseExpression, npyHYMatoLLyto CTPOKY Ha BXog, U
BO3BpaLLaloLLyt0 00bEKT, CoAepXXallnili CTPYKTYPY AaHHbIX OJ/19 BbIPaXXEeHUS C
Hayana CTPOKM, BMECTE C 4aCTbio CTPOKM, OCTaBLUEecs nocsie napcuHra. Mpu
pa3bope noaBbIpaXeHui (Takux, Kak apryMeHT NpUNoXeHns), ata yHKLMa cHoBa
BbI3bIBAETCS, BO3BPaLLas BblpaXXeHne aprymeHTa BMecTe C OCTaBLUMMCS TEKCTOM.
TOT TEKCT MOXET, B CBOIO o4epefpb, CoAepXaTb eLé apryMeHTbl, Un Xe ObiTb
3aKpblBaloLLel CKOOKOW, 3aBepLuatoLet CMCcoK apryMeHToB.

MepBasi yacTb Napcepa:

function parseExpression(program) {
program = skipSpace(program);
var match, expr;
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if (match = /A"([A"]*)"/.exec(program))
expr = {type: "value", value: match[1]};
else if (match = /A\d+\b/.exec(program))
expr = {type: "value", value: Number(match[0])};
else if (match = /A[A\s(),"]+/.exec(program))
expr = {type: "word", name: match[0]};
else
throw new SyntaxError("HeoxugaHHblli cuHTakcuc: " + program);

return parseApply(expr, program.slice(match[0].length));

function skipSpace(string) {
var first = string.search(/\S/);
if (first == -1) return "";
return string.slice(first);

Mockonbky Egg paspeluaet /1o60e KoNnM4ecTso NPobenoBs B 3fieMeHTax, Ham
Ha[0 NOCTOAHHO Bblpe3aTb NPobesibl ¢ Havyasia CTPoKn. C 3TUM crnpaBnseTcs
skipSpace.

[MponycTB HayaslbHble Npobenbl, parseExpression NCNOb3YET TPU PEryspKu
[ANA pacno3HaBaHWsA TPEX MPOCTbIX (aTOMapHbIX) 3/1IEMEHTOB, MOALEPXKUBAEMbIX
A3bIKOM: CTPOK, Yncen n cnos. MNMapcep co3faéT pasHble CTPYKTYPb! A1 pasHbIX
TMNOoB. Ecnv BBOA, HE NOAXOAMT HU NOL, OL4HY U3 (DOPM, 3TO He AB/ISETCA
[0MYCTUMbIM BblpaXXeHMEM, 1 OH BblOpacbiBaeT owwmnobky. SyntaxError —
CTaHOAPTHbIA 06BEKT AN OWNOOK, KOTOPbIN CO34aETCA NPU NOMbITKE 3anycka
HEKOPPEKTHOI nporpaMmbl JavaScript.

MbI MOXXeM OTpe3aTb 06paboTaHHYH YacTb NPorpamMmsbl, U NepeaaTb ero, BMecte
C 06BbEKTOM BblpaXeHusi, B parseApply, onpegensiowas, He ABASETCS N
BblpaXXeHne npunoXeHnem. Ecnm Tak n ecTb, OH NApCUT CNNCOK apryMEHTOB B
CKOOKax.

function parseApply(expr, program) {
program = skipSpace(program);
if (program[O@] != "(")
return {expr: expr, rest: program};

program = skipSpace(program.slice(1));
expr = {type: "apply", operator: expr, args: []};
while (program[0] != ")") {

var arg = parseExpression(program);
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expr.args.push(arg.expr);
program = skipSpace(arg.rest);
if (program[@] == ",")
program = skipSpace(program.slice(1));
else if (program[0] != ")")
throw new SyntaxError("Oxugaetca ',"' or ')'");

by

return parseApply(expr, program.slice(1));

Ecnv cneayowmii CMMBO NPOrpamMMbl — HE OTKPbIBaKLLLAsA CKOOKa, TO 3TO He
npunoxeHue, n parseApply NnpocTo Bo3BpaLlaeT AaHHoe eli BbipaxeHue.

B nHOM cnyyae, oHa npornycKkaeT OTKPbIBAIOLLYIO CKOOKY 1 CO30aéT 06bEKT
CMHTaKCMYeCKOoro aepesa /15 3TOro BblpaXeHus. 3aTeM OHa PeKkypCcyBHO
BbI3bIBAET parseExpression ana pasbopa Kaxaoro aprymeHTa, noka He BCTPETUT
3aKpbiBaloLLy0 CKOOKY. Pekypcus Henpamas, parseApply n parseExpression
BbI3bIBAKOT APYr Apyra.

[MoCKOMbKY NpUIoXeHne camMo rno cebe MoxeT 6bITb BblpakeHnem (multiplier(2)
(1)), parseApply fomkHa, nocsie pasbopa NpuIoXeHNs, Bbi3BaTb Cebs CHOBA,
npoBepwvB, He NAET N1 fganee apyras napa cKoOOoK.

BoT 1 BCE, 4TO HaM HY)XHO Ansa pasbopa Egg. Mbl 06epHéEM 3TO B yA00HYHO
(pyHKLMIO parse, MPOBEPSIOLLYH0, YTO OHa AOLU1a A0 KOHUA CTPOKM nocsie pasbopa
BblpakeHus (nporpamma Egg — aTo O4HO BbIpaXeHuWe), 1 3TO JacT HaM CTPYKTYpY
[laHHbIX NPOorpamMmsi.

function parse(program) {
var result = parseExpression(program);
if (skipSpace(result.rest).length > 0)
throw new SyntaxError ("HeoxuaaHHbIn TeKCT nocnae nporpammb");
return result.expr;

console.log(parse("+(a, 10)"));
// - {type: "apply",

// operator: {type: "word", name: "+"},
// args: [{type: "word", name: "a"},
// {type: "value", value: 10}]}

Pa6oTtaeT! OHa He BblAAET Nose3Hol NHopMaLun Npu OLINGKE, 1 HE XPaHUT
HOMepa CTPOKU 1 CTON6LA, C KOTOPbIX HAYMHAETCS KaXK/0€ BblpaXeHue, UTo
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MOrn0 Gbl npuroanTbCA rnpu pa360pe OowKn60OK — HO AnA Hac U 3TOro XBatwuT.

MHTepnpeTaTop

A 4TO HaM fenaTb C CUHTaKCUYEeCKMM AepeBoM nporpaMmmbl? 3anyckaTtb eé! 3tnum
3aHMMaeTca nHTepnpetaTop. Bbl AaéTe eMy CUHTakCcMyeckoe AepeBo N 0ObEKT
OKPY>XEHMS, KOTOPbI CBA3bIBAET UMEHA CO 3HAYEHMAMU, a OH UHTepnpeTupyeT
BblpaykeHue, NpeacTaBnsaemMoe AepeBoM, 1 BO3BpaLlaeT pesy/brar.

function evaluate(expr, env) {
switch(expr.type) {
case '"value":
return expr.value;

case "word":
if (expr.name in env)
return env[expr.name];

else
throw new ReferenceError("HeonpegenéHHaa nepemeHHas: " +
expr.name);
case "apply":
if (expr.operator.type == "word" &&

expr.operator.name in specialForms)
return specialForms[expr.operator.name](expr.args,
env);

var op = evaluate(expr.operator, env);
if (typeof op != "function")

throw new TypeError("MpunoxeHne He aABnseTca ¢yHkuuen.");
return op.apply(null, expr.args.map(function(arg) {

return evaluate(arg, env);

1))

var specialForms = Object.create(null);

Y nHTepnpeTtaTopa ecTb KoA, AJ1s1 KaXA0ro U3 TUMOB BblpaxkeHuii. [Ana nutepasios
OH BO3BpalLLlaeT 1X 3HaYeHne. Hanpumep, BbipaxeHne 100 MHTEpPNPeTUpyeTcs B
uncno 100. Y nepeMeHHol Mbl AO/KHbI TPOBEPUTL, ONPeaeNieHa i oHa B
OKPY)XEHWM, 1 ec/ Aa — 3anpocuTb eé 3HaueHue.

C npunoxeHusiMn cnoxHee. Ecnm ato ocobast hopma tuna if, Mbl HUYEro He
MHTEepPrpeTpyeM, a NPOCTO NnepegaémM apryMeHTbl BMECTE C OKPY)XXEHMEM B
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yHKUMIO0, 06pabaTbiBatoLyo hopmy. EC/iv 3TO NpOCTON BbI30B, Mbl
NHTEpNpeTupyemM oneparop, NpoBepsiemM, YTo 3TO PYHKLUUSA N BbI3bIBAEM €50 C
pe3ynbTaToM MHTepnpeTaunm apryMmeHToB.

[na npeactaBneHns 3HadeHnin pyHkumin EQg Mbl 6yem ncnonb3oBaTb MNPOCTbie
3HaveHus oyHKumMiA JavaScript. Mbl BEpHEMCS K 3TOMY NO3Xe, Korga onpeaenmv
crneunasnibHyo dpopmy fun.

PekypcuBHasi CTPyKTypa UHTeprnpeTaTopa HanoMuHaeT napcep. Oba oTpaxaroT
CTPYKTYpY SA3blka. MOXHO 6b110 6bl UHTErPUPOBATL Napcep B MHTEpnpeTarop u
NHTEPNpPeTUPOBaThb BO BpeMsi paszbopa, HO UX pasaesieHve genaet nporpammy

60/1ee YntTaemon.

BOT 1 BC&, UTO HY)KHO ANnA nHtepnpetaummn Egg. Bot Tak npocTo. Ho 6e3
onpeaenieHnsa HeCKObKUX cneumasbHbIX OopM 1 A06aBNEeHNA NOe3HbIX
3Ha4YeHWI B OKPYXXEHWE, Bbl C 3TUM SA3bIKOM HUYEro HE CMOXETe caenarb.

CneunanbHble pOopMbl

O6bekT specialForms ncnosb3yeTcs 415 onpeaeneHns ocoboro cnHTakcuca Egg.
OH conocTaB/isieT cnosa ¢ (PYHKLUMAMU, NHTEPNPETUPYOLWUMM 3TN creynaibHble
dhopmbl. Moka oH nycT. [laBainTe o6aBNM HECKO/TLKO (POpPM.

specialForms["if"] = function(args, env) {
if (args.length != 3)
throw new SyntaxError("HenpaBuabHoe KonAuM4ecTBO aprymeHtoB gna if");

if (evaluate(args[0], env) !== false)
return evaluate(args[1], env);
else

return evaluate(args[2], env);

}i

KoHcTpykuus if si3bika Egg XAET Tpu aprymeHTa. OHa BblUMCNSIET NEepPBbIii, U ecnu
pesynbtart He false, BbIUMCSET BTOPO. B MHOM criyyae BbIUUCASET TPETUIA. DTOT
if 6o/bLLE NOXOX HA TEPHAPHBIA onepaTop ?:. ITO BbIpaKeHNEe, a He UHCTPYKLUS,
I OHA BbIJAET 3HAYEHME, a UMEHHO, pe3ysibTaT BTOPOro U/ TPETLETO
BblIpaXkeHusl.
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Egg otnnuaetcsa ot JavaScript Tem, Kak oH obpabaTbiBaeT ycnosue if. OH He
Oy[eT cuMTaTtb HOMb MW MYCTYH CTPOKY 3a false.

if npeacTasneHo B Buae ocoboin hopMbl a He 00bIYHOM (OYHKLUK, MOTOMY UTO
aprymeHTbl OYHKLNA BbIYUCASOTCA Nepeq BbI30BOM, a if go/mkeH
NHTEPNPEeTUPOBaThb OANH U3 ABYX apryMEHTOB — BTOPOW UK TPETUiA, B
3aBMCMMOCTU OT 3HAYEHNA NepPBOro.

dopma gna while cxoxas.

specialForms["while"] = function(args, env) {
if (args.length != 2)
throw new SyntaxError("HenpaBuibHOe KOMMYECTBO aprymeHToB Ana while");

while (evaluate(args[0], env) !== false)
evaluate(args[1], env);

// Nockonbky undefined He 3agaHo B EgQg,
// 3a OTCYTCTBMEM OCMbIC/IEHHOrO pe3ynbTaTa Bo3Bpawaem false
return false;

+i

ELLE ofilHa OCHOBHasi YacTb si3blka — do, BbINOMHAOLWMIA BCE apryMeHTbl CBEPXY
BHK3. Ero 3HaueHue — 370 3HaueHue, BbigaBaeMoe nocreqHM apryMmeHToM.

specialForms["do"] = function(args, env) {
var value = false;
args.forEach(function(arg) {
value = evaluate(arg, env);

1)

return value;

i

UT0o6bl CO34aBaTb NepeMeHHble N faBaTb UM 3HAYEHWS, Mbl CO34aéM hopMmy
define. OHa oxnpgaet word B KayecTBe NepBoOro apryMeHTa, 1 BblpaxeHue,
NPon3BOAsLLEE 3HAYEHNE, KOTOPOE HaA0 NPUCBOUTL 3TOMY C/I0BY B KayecTBe
BTOpOro. define, Kak 1 BCE, ABMAETCA BblpaXeHNEM, NO3TOMY OHO LO/IKHO
BO3BpaLlatb 3HavyeHue. [NycTb OHO BO3BpaLjaeT NnpuCBOEHHOE 3HayYeHune (Npsam
Kak oneparop = B JavaScript).

specialForms["define"] = function(args, env) {
if (args.length != 2 || args[0].type != "word")

[IpoeKT: s3bIK IIPOrpaMMHUPOBaHUS 216



BripasuTenbHbli Javascript

throw new SyntaxError("Bad use of define");
var value = evaluate(args[1l], env);
env[args[0].name] = value;
return value;

i

OKpy)XeHune

OKpyXeHue, NpMHMMaeMoe MHTEPNPETaTopoM — 3TO 0OBEKT CO CBOMCTBAMU, YbM
MMEeHa COOTBETCTBYIOT MMEHAM NepeMeHHbIX, a 3HaYeHNA — 3HaYEHUAM 3TUX
nepemMeHHbIX. [laBainTe onpenenm o6bLEKT OKPYXXEHNS, NpeacTaBsoWmi
rnobasibHyto 06/1aCTb BUOMMOCTMW.

[na ncnonb3oBaHUA KOHCTPYKLMM if Mbl fO/KHBI CO34aTb Oy/IEBCKME 3HAYEHMS.
Tak Kak ux Bcero fBa, 0CO6blii CUHTAKCUC OJ151 HUX He HY>XeH. Mbl NpoCTo Aenaem
[iBe nepeMeHHble COo 3HadYeHnsamu true n false.

var topEnv = Object.create(null);
topEnv["true"] = true;

topEnv["false"] = false;

Tenepb Mbl MOXEM BbIYUC/IUTbL MPOCTOE BblpaXKeHue, MeHsoLee ByneBckoe
3HayeHne Ha obpaTHoe.

var prog = parse("if(true, false, true)"); console.log(evaluate(prog, topEnv

4 E— 2

[N noaaepXkn NPOCTbIX apudMETNYECKMX ONepaTopoB U CPaBHEHUS Mbl
106aBMM HECKONBbKO PYHKLMIA B OKpYXeHne. 151 ynpoLeHns koga Mbl 6yaem
ncnosb3oBaTh New Function Ans co3gaHusi Habopa yHKLMIi-onepaTopos B
LVMK/e, a He onpeaensTb UX BCe Mo OTAeNbHOCTH.

[||+II, II_II, Il*ll’ II/II, "::", II<II, ||>ll] .forEaCh(funCtlon(Op) {
topEnv[op] = new Function("a, b", "return a " + op + " b;");

1)

Takke NpuroanTcsi Crnoco6 BbIBOAA 3HAYEHMIA, Tak YTO Mbl 06epHEM console.log B
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doyHKLMIO N HA30BEM €€ print.

topEnv["print"] = function(value) {
console.log(value);
return value;

i

OT0 AaéT Ham AOCTaTOYHO 3N1IeMEHTaPHbIX MHCTPYMEHTOB /151 HAanucaHus
NPOCTbIX Nporpamm. Cneayrowas QyHKUUsA run 4aét yao6Hblin cnocob 3anmcu n
3anycka. OHa CO34aéT CBeXee OKpYXXeHune, NapcuT n pasdbrpaeTt CTPOUKMH,
KOTOpble Mbl e/l nepefaém, Tak, Kak 6yaTo OHU SABMAKTCA OA4HON NPOrpammMon.

function run() {
var env = Object.create(topEnv);
var program = Array.prototype.slice
.call(arguments, 0).join("\n");
return evaluate(parse(program), env);

Ncnonb3oBaHue Array.prototype.slice.call — ynoBka ans npespalleHns 06bekTa,
MOXOXEro Ha MaccuB, Takoro Kak aprymMeHTbl, B HACTOALLMIA MAacCuB, YTOObI Mbl
MOI/IM NPUMEHUTL K HeMy join. OHa NpYHMMAaET BCe apryMeHTbl, nepejaHHble B
run, ¥ CYNTAET, YTO BCE OHWN — CTPOUKM NPOrpamMmbl.

run("do(define(total, 0),",
" define(count, 1),",
" while(<(count, 11),",
" do(define(total, +(total, count)),",
" define(count, +(count, 1)))),",
" print(total))");
// - 55

3Ty nporpamMmy Mbl BUAENN YXEe HECKO/IbKO pas3 — OHa NOACYUTLIBAET CYyMMY
yncen ot 1 o 10 Ha a3bike Egg. OHa ypoannBee 3KBMBaSIEHTHOW NPorpaMmmbl Ha
JavasScript, HO He TakK Yy 1 nsioxa Anga A3blka, 3agaHHoro meHee yem 150
CTpoyKamu Koga.

PyHKUUUN
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A3bIK NTPOrpamMMUpPoOBaHnst 6e3 PyHKLMIA — NI0X0i A3bIK.

K cyacTblo, HECNOXHO A06aBUTb KOHCTPYKLUMIO fun, KOTOpas pacueHMBaeT
nocriefHuin aprymeHT Kak Tesio oyHKLMK, a BCe npeablaylime — umeHa
aprymeHToB yHKLNN.

specialForms["fun"] = function(args, env) {
if ('args.length)
throw new SyntaxError ("®yHKUUM HYXHO Teno");
function name(expr) {
if (expr.type != "word")
throw new SyntaxError("VWMeHa aprymeHTOB [LO/KHbI ObITb Tuna word");
return expr.name;
}
var argNames = args.slice(©, args.length - 1).map(name);
var body = args[args.length - 1];

return function() {
if (arguments.length != argNames.length)
throw new TypeError('"HeBepHOe KO/MYeCTBO aprymeHToB");
var localEnv = Object.create(env);
for (var i = 0; i < arguments.length; i++)
localEnv[argNames[i]] = arguments[i];
return evaluate(body, localEnv);
3
i

Y doyHKUmin B EQQ CBOE nokasibHoe OKpYXeHue, Kak 1 B JavaScript. Mbl
ncnonb3yem Object.create as1s co3gaHns HOBOro 06beKTa, MMerLWwero AocTyn K
NepeMeHHbIM BO BHELLHEM OKPY)XXEHUN (CBOEro NpPoToTMNa), HO OH TakkKe MOXET
cofepXaTb HOBblE NEPEMEHHbIE, HE MEHSISI BHELLUHEN 06/1acTu BUAUMOCTH.

®yHKUMS, co3gaHHas dhopmMoii fun, co3gaéT CBOE NOKaNIbHOE OKPYXEHMe U
006aBNSET K HEMY NepeMeHHble-apryMeHTbl. 3aTeM OHa MHTEePNpPeTUpPYeT Teno B
3TOM OKPY)XeHVM 1 BO3BPAlLIaeT pesy/sibTar.

run("do(define(plusOne, fun(a, +(a, 1))),",
" print(plusOne(10)))");
// - 11

run("do(define(pow, fun(base, exp,",
" if(==(exp, 0),",
n 1, ll,
" *(base, pow(base, -(exp, 1)))))),",
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" print(pow(2, 10)))");
// - 1024

Komnunauyua

Mbl C BAMK NOCTPOWIM UHTEpNpeTaTop. Bo Bpemsi nHTepnpeTauum oH paboTaer ¢
npeacTaB/ieHeM NporpamMmbl, CO3AaHHbIM NapcepoM.

Komnunsaums — nobasneHne eLwwé o4HOoro Lwara Mexay napcepom 1 3anyckom
nporpamMmmbl, KOTOopasi NpeBpaLlaeT B NPorpaMmMmy B HEYTO, YTO MOXHO BbIMOSTHATb
6onee apheKkTMBHO, NYTEM Npoae/biBaHNA 60/bLIMHCTBA paboThl 3apaHee. K
NpUMepy, B XOPOLLO OpraHn30BaHHbIX A3blKax Npu KaxK4oM 1CNob30BaHNN
nepemMeHHOn o4eBUAHO, K KaKo NepeMeHHOoN obpallatoTcs, gaxe 6e3 3anycka
nporpamMmmbl. 3TO MOXHO UCMO/1b30BaTb, YTOObI HE UCKaTb NEPEMEHHYHO MO UMEHW
KaoKAblil pa3, Korga K Heil o6palaroTcsl, a HanpsiMyto Bbl3blBaTb €€ N3 KaKOW-TO
3apaHee onpegenéHHoin obnacty namsTu.

Mo Tpaguuum KOMNUASLMA Takke NpeBpaLlaeT NporpaMmy B MalLUVHHbIA Ko —
CbIpO dhopmarT, NPUroAHbIN ANA NCNOMIHEHNSA NpoLeccopoM. Ho Kaxapblin npouecc
npeBpaLLeHns NporpaMmMbl B ApYroi Bug, no cyTu, ABASETCA KOMNUASALMEA.

MOXXHO 6b1110 6bl CO3A4aTb APYron MHTepnpeTaTop Egg, KOTopbIi cHavana
npespaLLaeT nporpammMy B nNporpamMmmy Ha si3blke JavaScript, NCNO/b3yeT new
Function gn1s BbI3oBa KoMmnunaTopa JavaScript n Bo3spallaet pesynsrar. [Npu
npaBuNbHOM peanusaunn Egg BbINO/THANCA 6bl O4EHb OLICTPO NPY OTHOCUTESTbHO
NPOCTON peanusaymnu.

Ecnn Bam 3TO MHTEPECHO, 1 Bbl XOTUTE NOTPaTUTL Ha 3TO BPeMA, A NOOLLPAI0 Bac
I'IOI'IpO6OBaTb caenarb TaKo KOMMUNATOP B KQ4YECTBE YINPaXXHEHUA.

MoweHHUNn4YeCcTBO

Korga mbl onpegensanu if u while, Bbl MOriv 3aMeTuTb, YTO OHU NPeACTaB/IANN
coboil npocTble 06EpTKM BOKPYT if n while B JavaScript. 3HavyeHnsa B Egg — Takxe
06blYHblEe 3HaYeHus JavaScript.

CpaBHuBasi peanusaumio Egg, noctpoeHHyto Ha JavaScript, ¢ 06bEMOM paboThl,
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HeobxoaMmoli ANsi co3aaHns si3blka NPOrpaMMMpPOBaHs HEMOCPEeACTBEHHO Ha
MalUVHHOM 13blKe, TO pasHuLLa CTAHOBUTCS OFPOMHOIA. TeM He MeHee, 3ToT
npumep, Hagewch, 4aET BaM NpeacTaB/eHne o paboTe sA3bIKoB
NporpamMmMmnpoOBaHus.

M Korga Bam Hago YTO-TO cAenartb, CMoLleHHUYaTb byaet 6onee apdekTMBHO,
HeXenun aenatb BCE C HYNsi caMmoMy. V1 XOTa UrpyLleYyHbI A3blK HAYEM HE Nydlle
JavaScript, B HEKOTOPbIX CUTYaLMsIX HanMcaHne CBOEro si3blka NMOMOraeT bbIcTpee
caenatb pabory.

Takoi A3blk He 065s13aH HanomMuHaTb 06bIHbIN AM. Ecnin 6kl JavaScript He
cofepXan perynsipHbIX BbIpaXKeHWUI, Bbl MOMN 6bl HanMcaTb CBOW napcep u
NHTepnpeTarop 4/159 Takoro cy6-g3bika.

nv npepcTtaBbTe, YTO Bbl CTPOUTE TMIAHTCKOIO poboTa-AnHOo3aBpa U Bam HYXXHO
3anporpaMmmMmmpoBarb ero nosegeHue. JavaScript — He camMblil 3OPEKTUBHbIN
cnocob caenarb 3T0. MOXHO BMECTO 3TOr0 BblOpaTh A3bIK MPUMEPHO TaKoro
CBOWCTBa:

behavior walk
perform when
destination ahead
actions
move left-foot
move right-foot

behavior attack
perform when
Godzilla in-view
actions
fire laser-eyes
launch arm-rockets

O6bIYHO 3TO Ha3bIBAKOT A3bIKOM A/18 BblbpaHHOW obnactu (domain-specific
language) — S3bIK, cneunasnbHO NpefHa3HayYeHHbIn 4159 paboTbl B Y3KOM
HanpasneHun. Takol s3blK MOXET ObITb 60/1e€ BbIpa3nTENIbHbIM, YEM SA3bIK
o6LLero HazHa4yeHus, NOTOMY YTO OH pa3paboTaH 4/19 BbIpaXXeHUA UMEHHO TeX
BeLLen, KOTopble HaA0 Bblpa3nTb B 3TOM 06/1acT — 1 60/IbLIE HUYErO.

YnpaxHeHus
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MaccuBbl

[lo6aBbTe nogaepxky maccueos B Egg. [na atoro gobasbre TpU OYHKUNN B
OCHOBHYI0 06nacTb BUAMMOCTU: array(...) 4na co3gaHna MaccuBea, CoaepXallero
3HayeHusa aprymeHTos, length(array) gna so3spara 4J/iMHbl Maccusa U1
element(array, n) Ana Bo3spara N-HOro afieMeHTa.

// NobaBbTe Koha
topEnv["array"] = "...";
topEnv["length"] = "...";
topEnv["element"] = "...";

run("do(define(sum, fun(array,",
" do(define(i, 0),",
" define(sum, 0),",
n while(<(i, length(array)),",
" do(define(sum, +(sum, element(array, i))),",
" define(i, +(i, 1)))),",
" sum))), ",
i print(sum(array(1, 2, 3))))");
// - 6

3amMbiKaHUA

Cnocob onpegeneHna fun no3sonset PyHKUMsaM B Egg 3ambikaTbCA BOKPYT
OKPY)XXEHWS, U UCNOJb30BaTb J/IOKasIbHblE NepeMeHHble B Tesie OYHKLMUN, KOTopble
BMAHbI BO BPeMS onpegeneHunsi, TO4HO Kak B thyHKumax JavaScript.

Cnepgyrouwas nporpammMa UintocTpupyeT ato: oyHKumA f Bo3Bpallaet pyHKumio,
[06aBNALWY0 €€ apryMeHT K apryMeHTy f, To ecTb, eli Hy)XeH A0CTyn K
NOKas1bHOW 06/1aCTV BUAUMOCTM BHYTPY f ANA NCNob30BaHNSA nepeMeHHoN a.

run("do(define(f, fun(a, fun(b, +(a, b)))),",

" print(f(4)(5)))");
// -9

O6bsACHUTE, NCnosb3ysa onpegeneHne opmbl fun, Kakoin MexaHn3m No3BonseT
3TOW KOHCTPYKUMKN paboTaTb.

KommeHTapumn
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Xopowo 6b1/10 66l MMeTb KOMMeHTapun B Egg. K npumepy, Mbl MOr/n Obl
WTHOPMpPOBAaTb OCTaBLLYHCS YacTb CTPOKU, BCTpedas CUMBO “#”" — Tak, Kak 3TO
npoucxogut ¢ “/I” B JS.

Bonblune n3meHeHus B napcepe genatb He NnpuaeTca. Mbl NPOCTO NOMEHAEM
skipSpace, 4To6bI OHa nNponyckasia KOMMeHTapuu, 6yaTo OHW SABMAOTCS
npo6enamun — 1 BO BCeX MecTax, rae Bbi3blBaeTcs skipSpace, KOMMeHTapum Toxe
OyayT nponyLieHbl. BHecute aTo M3MEHeHMe.

// TloMeHanTe cTapyl OYHKLUMIO
function skipSpace(string) {
var first = string.search(/\S/);
if (first == -1) return "";
return string.slice(first);

console.log(parse("# hello\nx"));
// - {type: "word", name: "x"}

console.log(parse("a # one\n # two\n()"));

// - {type: "apply",
// operator: {type: "word", name: "a"},
// args: []1}

YnHum o6n1acTb BUAUMOCTHU

Ceilyac Mbl MOXEM NPUCBOUTbL NEPeMEHHON 3HauYeHne TonbkKo Yepes define. Jta
KOHCTPYKLMA paboTaeT Kak npy NPUCBOEHMM CTapbiM NepeMeHHbIM, Tak 1 npwu
CO34aHuNN HOBBIX.

OTa HeO4HO3HAUYHOCTb NPUBOAUT K r|p06nemaM. Ecnv Bbl NbiTaeTecb NPUCBOUTL
HOBOGSHaquMGHeﬂOKaﬂbHOﬁﬂepeMeHHOM,BMeCTOGTOH)BbIOﬂpeﬂeﬂﬂeTe
NNOKaJTbHYIO C TakKMM XX€ NMEHEM. (HeKOTODbIe A3bIKX TaK 1 genakT, HO MHEe 3TO
BCerga KasasioCb Aypauknm cnocobom pa6OTbI C 06n1acTbio BI/IAVIMOCTVI).

[ob6aBbTe popMmy set, cxoxyto ¢ define, koTopast npucBanBaeT NnepeMeHHO
HOBOE 3HauyeHue, 06HOB/IAA NepeMeHHY0 BO BHELUHeW 06/1acTu BUAUMOCTH, ecin
OHa He 3aJaHa B NNoKasibHOW. Ecnn nepemeHHas BooOLLe He 3aZaHa, LWBbIpATe
ReferenceError (ewé oanH ctTaH4apTHbIA TUN OWNOKK).

TexHvka npeAcTaB/ieHnst 0bnacTeil BUAMMOCTM B BUAE NPOCTbIX 0GbEKTOB, 110
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cero MOMeHTa bbiBLIas yao6Ho, Tenepb 6yaeT BaMm MellaTb. Bam MoxeT
noHagoobutbcsa doyHKuma Object.getPrototypeOf, Bo3Bpallatouias npoToTumn
ob6bekTa. Takke NoOMHUTE, YTO 06/1aCTb BUAMMOCTU HE HacnenyeTcs ot
Object.prototype, noaTomy ecnm BaM HaZlo Bbi3BaTb Ha HUX hasOwnProperty,
NPUAETCA UCNOMb30BaTb TakKyt HEYK/HXYI0 KOHCTPYKUMIO:

Object.prototype.hasOwnProperty.call(scope, name);

3710 BbI3bIBaET Metod hasOwnProperty npototuna Object n 3aTem Bbi3bIBaeT €ro
Ha 06bekTe scope.

specialForms["set"] = function(args, env) {
// Baw Kop

+i

run("do(define(x, 4),",
" define(setx, fun(val, set(x, val))),",
" setx(50),",
" print(x))");

// - 50

run("set(quux, true)");

// - Owmbka Bumpga ReferenceError
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JavaScript n 6paysep

Bpay3ep — kpaliHe BpaxoebHasi rnpo2paMmMHas cpeoa
Ayrnac Kpokdopg, «A3blKk nporpammmpoBaHns JavaScript» (Bnaeonekums)

Cnepytowas 4acTb KHUMM paccKkaxkeT 0 Beb-6pay3epax. be3 Hux He Obl10 Obl
JavaScript. A ecnu 6b1 1 6bIN1, HUKTO Bbl HE 06paTW/ Ha HEro BHUMAaHKS.

TexHosorum Be6a ¢ camoro Havasia 6b1/11 AeleHTPaIM30BaHHbIMN — HE TOJTbKO
TEXHUYECKMN, HO 1 C TOUKM 3pEeHNS UX 3BOJOLMN. PasinyHble pa3paboTyunkm
6pay3epoB [06aBANN HOBYHO (DYHKLUMOHA/IbBHOCTb «MO C/lyYarn», HenpoaymMaHHo,
N 4acTo 3Ta (PYHKLMOHAILHOCTL ObpeTasia NoAAEPXKY B APYrvX bpay3epax v
CTaHOBW1ACb CTAHAAPTOM.

3710 1 6narocnossieHne 1 NpokaTne. C ogHON CTOPOHbI, 340P0OBO HE UMETb
KOHTPO/IMPYIOLLIETO LIEHTPA, YTOObI TEXHO/IOMNA pasBMBaiacb pas3IMyHbIMU
CTOpPOHaMU, NHOrAa COTPYAHUYAKLWMMN, NHOTAA KOHKYpUpYowmmn. C apyroi —
b6eccrucTeMHOe pas3BuTUe A3blKa NPUBESO K TOMY, YTO pe3y/ibTaTr He SABNAETCS
APKMM NPUMEPOM BHYTPEHHEN CoriacoBaHHOCTU. HekoTopble YacTu NPUBHOCAT
nyTaHuuy n 6ecnopszox.

CeTn U NHTEepHeT

KomnbloTepHble ceTn nosaBunuck B 1950-x. Ecnu Bbl NPOioXnTe Kabesb Mexay
ABYMS UM HECKOJIbKMMW KOMMbOTEPaMU 1 paspeLunTe NMm rnepefasarb AaHHble,
Bbl MOXET fe/flaTb MHOI0 yAUBUTENbHbIX BELLE. A eC/iv CBA3b ABYyX MallUH B
OHOM 3[aHuK1 NO3BONSAET Aenarb MHOIO Pa3Horo, To CBSA3b KOMMbIOTEPOB MO BCEN
nnaHeTte A0O/HKHA NO3BONATL eLé 60/blie. TeXHONOrns, No3BoAKLWANA 3TO
caenatb, 6bbina co3gaHa B 1980-x, 1 NOMy4vmBLUASICA CETb 30BETCA MHTEpPHETOM. /1
OHa onpasgana OXugaHus.

KoMmnbloTep MOXET UCNO/b30BaTh 3TY CETb, UTOObI KNAATLCA GUTAMK B [1PYroi
KOMMbtoTep. UToGbl 06LLEHNE BbILLNO 3PDEKTUBHBLIM, 062 KOMMbOTEPA AO/KHbI
3HaTb, YTO 3TN 6UTbI 03HAYalOT. 3HAaUYeHVe NGOl 3aJaHHOI Noc/Ie0BaTe/IbHOCTY
OVTOB 3aBMCUT OT TOTO, YTO MbITAOTCSH UM BbIPa3UTh, U KAKOW MEXaHN3M
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KoampoBaHnA UCIMOJIb3YETCA.

CTnnb 06LLEHNS NO CETU ONUCLIBAET CETEBOW NPOTOKO/. ECTb NPOTOKO/IbI AN
OTNpaBKn e-Meinnos, ANns nosyvyeHnus e-MennoB, ANa pacnpoctTpaHeHms goansios u
[aXe O/151 KOHTPONA Hag, KOMMbIoTEPaMu, 3apadkEHHbIMU BPEAOHOCHLIM COITOM.

K nprmepy, NpocToi NPOTOKO/ YaTa MOXET COCTOSATb U3 O4HOI0 KOMMbIOTEPA,
oTnpasnialoLWero 6utel, NpeacTasnstowme TekcT «4AT?» Ha Apyron, a BTOPoro
oTBeyaroLlero Tekctom «OKl», Ana noaTeepXX4eHNA TOro, YTO OH MOHSA NPOTOKO/.
[lanblue oHM MOryT NepenTn K oTnpasBke Apyr APYry TEKCTOB, YUTEHUSA NOSYyYEHHbIX
TEKCTOB M BbIBOAA MX Ha 3KpaH.

BONbLWNHCTBO NPOTOKO/I0B MOCTPOEHO HA OCHOBE APYrMX NPOTOKOMI0B. Haw
MPOTOKO/ YaTta 13 npuMepa paccMaTpmBaeT CETb Kak MOTOKOBOE YCTPOICTBO, B
KOTOpOEe MOXHO BBOAUTb OUTbI 1 3aKa3biBaTb UX NPUXOM Ha KOHKPETHbIV agpec B
npaBuIbHOM nopsiake. A obecneyeHne 3TOro npouyecca — camo no cebe ABseTcs
C/OXHOM 3apaveit. Transmission Control Protocol (TCP) — npoToKo/1, peLuaroLuia
aTy 3agady. Bce ycTpoiicTBa, NOAKIOUYEHHbIE K MIHTEPHETY, TOBOPST HA HEM, 1
60/IbLUIMHCTBO O6LLEHNA B UHTEPHETE NOCTPOEHO Ha €ro OCHOBE.

CoepgunHeHne no TCP paboTaeT Tak: 04UH KOMMbIOTEP XAET, UM «CNyLLaeT», rnoka
Apyrne He HaYHYT C HUM roBOPUTh. YTOObLI MOXHO ObI/10 CywWartb pa3Hble BUAbI
O6LLEHNA B O4HO U TO XXe BPeMs, A1 KaK40ro U3 HUX HasHavyaeTcss HoMep
(Ha3bIBaeMblIii MOPTOM). BONBLLUMHCTBO NPOTOKO/I0B YCTaHABMBAIOT MOPT,
MCNOMb3yeMblil MO YMONYaHuto. K npumepy, ecnv Mbl OTNpasisem e-Meiin no
npotokony SMTP, KoMNbloTEp, YepPe3 KOTOPbIA Mbl €70 LUAEM, AO/MKEH CMyLLaTb
nopT 25.

Torpa ,u,pyr0|7| KOMMNbHOTEP MOXET YCTaHOBUTb coeanHeHne, CBA3aBLLUNCH C
KOMMNbIOTEPOM HasHa4yeHnsa No npasusibHOMY NopTy. Ecnn malimHa HasHavyeHus
AOCTYIMHa, N OHa C/iyllaeT 3TOoT MNMopT, COeANHEHNE YCTaHaB/IMBaETCA.
CﬂyLuaPOU.lMVI KOMMbIOTEP 30BETCA CEpBEPOM, a COGLI,I/IHHI-OIJJ,VII‘/’ICFI — KJ/TMEHTOM.

Takoe coenHeHne paboTaeT Kak ABYCTOPOHHASA Tpy6a, N0 KOTOPOW TeKYT BUTbI —
06e MalLVHbl MOTyT nomeLlaTb B Heé aaHHble. Korga 6uTbl nepegaHsl, apyras
MalLvHa MOXET UX NpoYecTb. DTO yAobHaa mogens. MoXHO ckasaTb, 4To TCP
obecneymBaeT abCTpakLUUIO CETN.
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Beb

World Wide Web, BcemupHasa naytnHa (310 He TO e caMoe, YTO BECb MHTEPHET B
LLenom) — Habop NPOTOKO/IOB U (hopMaTtoB, NO3BONSAKOLMIA HAM NoceLlaTb
CTpaHuukuM yepes 6paysep. Bebd, «naytnHa» B Ha3BaHMM 0603HAYaET, YTO
CTpaHuLbl MOXHO /IEFKO CBA3aThb APYr C APYroM, B pe3ysbrare yero obpasyercs
rMraHTcKasi CeTb-nayTuHa, N0 KOTOPOW ABMXYTCS NO/b30BaTENMN.

YUTt06bI f06aBNTEL B Beb cogepxmmoe, BaM HYyXXHO COEANHUTL MallvHy C
WHTEPHETOM U 3aCTaBUTb eé cniywatb 80 NopT, UCNOo/b3ya NPOTOKO/T Nepeaayun
rmneprekcta, Hypertext Transfer Protocol (HTTP). OH no3BonseT apyrum
KOMMbOTEpPaM 3anpawinsarb AOKYMEHTbI MO CETHU.

Kaxapbli LOKYMEHT MMeEeT UMSA B BUAE YHUBEPCA/IbHOIO SlIoKaTtopa pecypcos,
Universal Resource Locator (URL), KOTOpbIl BbIIIAAUT NPUMEPHO Tak:

http://eloquentjavascript.net/12_browser.html
I I I I

NPOTOKON cepsep nyThb

MepBas yacTb roBopuT Ham, 4To URL mncnosnbayet npotokon HTTP (B oT/inume of,
ckaxxewMm, 3awumdpoBaHHoro HTTP, koTopbIli 3anucbkiBaeTcs Kak https://). 3atem
NOET YacTb, OnpefenisaLas, C Kakoro cepsepa Mbl 3anpaluvBaemM JOKYMEHT.
MocneaHAsa — cTpoka NyTu, onpeaenstoLlas KOHKPETHbIN OKYMEHT Uan pecypc.

Y Kaaol mMallvHbl, NPUCOEANHEHHOW K MHTEPHETY, ecTb CBOI agpec IP, koTopsblii
BbIrNAAuT Kak 37.187.37.82. Ero nHoraa MoXHo MCNo/b30BaTb BMECTO MMEHN
cepsepa B URL. Ho undopbl cnoxHee 3anoMmHaTth 1 neyararb, YeM MMeHa —
NMO3TOMY O6ObIYHO Bbl PErNCTPUPYETE LOMEHHOE UMS, KOTOPOE yKa3blBaeT Ha
KOHKPETHYI MaluvHy (WM Habop malinH). A 3apernctTpmpoBal
eloquentjavascript.net, ykasbiBatowmii Ha IP-agpec maluvHbl, KOTOPYHO A
KOHTPO/IMPYIO, MO3TOMY MOXHO MCMO/1b30BaTh 3TOT ajpec AN npefocTas/ieHns
Be6-CTpaHuL.

Ecnun Bbl BBefETe ykazaHHbIi URL B afgpecHyto CTPOKy 6pay3epa, oH nonpobyer
3anpocuTb 1 Nnokasarb AOKYMEHT, Haxoaswmiica no atomy URL. Bo-nepBbix,
6pay3epy Hafo BbISACHUTb, KyAa ccblnaetcsa JoMeH eloquentjavascript.net. 3arem,
ncnonb3ysa npotokon HTTP, oH coegnHAeTcsa ¢ cepBepom No 3ToMy agpecy, u
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cripaluvBaeT ero pecypc no umexun /12_browser.html

B rnaBe 17 mbl noagpo6Hee paccmMoTpum NpoTokosn HTTP.

HTML

HTML, nnun a3bik pa3MeTku runeptekcTa, Hypertext Markup Language — chopmar
[OKYMEeHTa, Ucnosib3yrwuincs ansa sed-ctpanmu. HTML cogepXuT TeKCT 1 Teru,
npugarLLne TeKCTY CTPYKTYPY, ONUChIBaKOLLME TaKkne BELLN, KaK CCbIKN,
naparpadb! 1 3arof1I0BKMU.

MpocTtoi HTML AOKYMEHT MOXET BbIrSAAETb Tak:

<!doctype html>
<html>
<head>
<title>Mosa pgomawWwHAsA cTpaHuyka</title>
</head>
<body>
<h1> Mos pgomawHAa cTpaHuyka </hl>
<p>MpuBeT, 4 MapuiiH U 9TO MOA AOMaWHAA CTpaHuyka.</p>
<p>A eWeé A KHWKKY Hanucan! UuTaliTe eé
<a href="http://eloquentjavascript.net">3gecb</a>.</p>
</body>
</html>

Terun, oKpy>XEHHble Yr/10BbIMY CKOOKamMu < 1 >, onNucbIBatoT MHGOPMaLno 0
CTPYKTYpe fOoKyMeHTa. BCE ocTasibHOE — MPOCTO TEKCT.

[lokyMeHT HaunHaeTcs ¢ <!doctype html>, n aTo roBoput 6paysepy, 4To ero Hago
NHTEPNPEeTUPOBaTb Kak CoBpeMeHHbIn HTML, B oT/inune OT pasHbIX ANasIeKTOB
npoLoro.

Y HTML goKyMeHTOB eCTb 3aro/1oBOK 1 Tes10. 3aro/10BOK COAEPXUT MHGpOpMaLMIo
0 LOKYMEHTe, a TeJio — cam [OKYMeHT. B Hawiem criydyae mMbl 06bABUMN, YTO
Ha3BaHue cTpaHuubl OyaeT «Mos foMallHAA CTpaHMyKa», 3aTem onvcasm
[OKYMEHT, cofepxaLluii 3arosoBok (

, TO ecTb heading 1, 3aronoBok 1.
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EcTb ewye

, 3aro/IoBKU pa3HbIX pa3mepoB) 1 ABa naparpada .

Y TeroB MOXeT ObITb HECKO/ILKO (hopM. DneMeHT BpoAae Tena, naparpaca u
CCbI/IKW HAYMHAETCA OTKPbIBAIOLLUM TEroMm

N 3aKaH4YnBaeTCA 3aKpbiBalOWnM

. HekoTopble oTKpbIBaloLine Tern, Tuna CCbIkKu , cogepxar
AOMNONHUTENbHYIO UH(hOopMaLUIo B BUae nMma="3HayeHne”. OHa Ha3bliBaeTcA
«aTpubyTamun». B Hawem cny4yae agpec CCbIJIKU 3afaH Kak
href="http://eloquentjavascript.net" , rae href o3HauyaeT «runeprekcroBas
ccblika», “hypertext reference”.

HekoTopble TErn HUYEro He OKPYXXaloT, U UX He HaAo 3aKpbiBaTb. Mpumep —
Ter KAaPTUHKN

<img src="http://example.com/image.jpg">

UToObI BKKOYATb B TEKCT JOKYMEHTA YrNOBbIe CKOOKU, HY)XHO
nosib30BaTbCA cneynanbHOM 3annucblo, Tak Kak B HTML oHu nmerot oco6oe
3HaueHue. OTKpbIBalOLLas CKOOGKa (OHA Xe 3HaK «MeHbLle») 3anucbiBaeTcsl
Kak < («less than», «MmeHbLUe, UeM»), 3aKpbiBatowaa — > (“greater that”,
«6onblie, yem»). B HTML amnepcaHpg, &, 3a KOTOPbIM UAET CNOBO U TOYKa C
3anAaToil, 30BETCA CYLLUHOCTbIO U 3aMeHSIeTCA CUMBO/IOM, KOTOPbIN
KOAMPYeTCA 3TOW NocnefoBaTe/IbHOCTbIO.

3T0 noxoxe Ha o6paTHbIe CM3LKn, UCNOoJIb3yeMble B CTpokax JavaScript. Us-
3a cneuuanbHOro 3HayYeHnst amnepcaHaa ero caMmoro B TeKCT MOXHO
BK/IloUaTb B Buge &. B atpuoyre, 3ak/to4aemMoM B A,BOHbIE KaBbIYKU,
CMMBON KaBblYyeK 3anucbiBaeTcs Kak ".

HTML pa36upaeTtca napcepom A0BO/IbHO NMGepPasIbHO NO OTHOLUEHUIO K
BO3MOXHbIM olwmn6KamM. Ecnu Kakme-To Teru nponytieHbl, 6paysep nx
BOCCO34aéT. Kak MMeHHO 3TO NpoucxoauT, 3anucaHo B cTaHAapTax, No3Tomy
MOXHO OXupgaTb, UTO BCe COBPEMEHHbIe 6pay3epbl OyayT Aenartb 3TO
OJUHAKOBO.

JavaScript u 6pay3ep 229



BripasuTenbHbIi Javascript

Cnepyrowuin AOKYMEHT OyAeT o6paboTaH Tak Xe, Kak 1 npeablayLwmii.

<!doctype html>

<title>Mos pgomawHaAA cTpaHuyka</title>

<h1> Mosa pomawHAs cTpaHuyka </hi1>

<p>MpuBeT, A MapuiiH U 3TO MOA AOMAWHAS CTPaHUYKa.

<p>A ewé s KHUKKY Hanucan! YuTaiite eé
<a href=http://eloquentjavascript.net>here</a>.

OTcyTCcTBYIOT TEeru , u . bpaysep 3HaeT, UTO

B 3TOiA KHUIre Mbl ONYCTUM Teru , u gNns Kpatkoctu. Ho a1 6yay 3akpbiBaTb
Tern, u 3ak/yaTb aTpudyThbl B KABbIUKN.

Takxe 00bIUHO 51 6yay onyckatb doctype. A He coBeTylO AgenaTtb 3TO BaM —
OGpays3epbl MHOr4a MOryT TBOPUTb CTPaHHbIe BelU, Korga Bbl UX ONycKaeTe.
Cuutaiite, UTO OHU NPUCYTCTBYIOT B NpUMepax no yMon4yaHuio.

HTML n JavaScript

B KOHTEKCTe Halleln KHUMM camblii rnaBHbIii Ter HTML —
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Document Object Model

Korga Bbl OTKpbIBaeTE BEO-CTPaHNMLYy B 6pay3epe, OH NoslyvyaeT UCXOAHbI TEKCT
HTML n pasbupaet (napcuT) ero NpuMepHO Tak, Kak Hall napcep 13 rnasbl 11
pasbupasn nporpammy. bpaysep cTpout Moaesib CTPYKTYPbl OKYMEHTa U
NCMNONb3YET €€, UTOObI HapMUCcoBaTb CTPAHWULY Ha 3KpaHe.

JT0 npefcTasneHne 4OKYMEHTa U eCTb O4Ha U3 UrpyLuek, A0CTYMNHbIX B
necoyHuue JavaScript. Bol MoXeTe untaTtb €€ 1 nameHATb. OHa N3MeHSEeTCH B
peasibHOM BpPEMEHU — KaK TO/IbKO Bbl €€ NnoAnpas/iseTe, CTpaHuLa Ha aKkpaHe
0OHOB/ISETCA, OTpaXas U3MEHEHUS.

CTpyKTypa AOKyMeHTa

MoxkHOo npeacTtaBuTb HTML kak Habop BNOXeHHbIX KOPOOOK. Tern Bpoae <body>
N </body> BK/IHOYAIOT B CEOA ApYyrne Tern, KOTopble B CBOK OYepeb BK/IYaoT
Tern, uav TekcT. BoT Bam npumep AOKyMeHTa 13 npeablayLein rnasbi:

<!doctype html>
<html>
<head>
<title>Mosa pomMawHsAA cTpaHuyka</title>
</head>
<body>
<h1> Mos pgomawHAs cTpaHudka </hl>
<p>MpuBeT, A MapuiiH U 3TO MOS AOMaWHAA CTpaHuyka.</p>
<p>A ewé A KHWKKY Hanucan'! UuTante eé
<a href="http://eloquentjavascript.net">3gecb</a>.</p>
</body>
</html>

Y 37Ol cTpaHuUbl cneayroLlasi CTpykTypa:
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html

head

title

My home page

body

hl
My home page

B
Hello, I am Marijn and this is...

P a

I also wrote a book! Read it | here

CTpyKTypa AaHHbIX, Ucnosb3aytoulasica bpay3epom Ansa npeacrtaB/ieHuns
[OKYMEeHTa, oTpaxkaeT ero popmy. [/151 Kaxa0n KOPOOKM eCTb 06BEKT, C KOTOPbIM
Mbl MOXEM B3aMMOAENCTBOBAaTb M yY3HaBaTb MPO HEro pasHble JaHHble — KaKow
Ter OH NPeACTaB/IAET, Kakne KOPOOK/ N TEKCT COLAEPXKUT. DTO NpeacTaB/ieHne
Ha3blBaeTcsa Document Object Model (06bekTHas mogenb AOKYMeHTa), Ui
cokpalléHHo DOM.

Mbl MOXEM NONyYUTb JOCTYM K 3TUM 06bekTam vyepes r106asibHy0 NepeMeHHY
document. E€ cBolictBo documentElement ccbiiaeTcs Ha 06bEKT,
npeacTtaBnsowmii Ter . OH Takke npegoctasnseTt ceoictea head n body, B
KOTOPbIX CcoAepXaTcsi 06bekTbl A1 COOTBETCTBYHOLLNX 3/IEMEHTOB.

depeBbA

BCNoMHUTE CUHTaKcHMYeckne AepeBbsi U3 rnaebl 11. VIX CTPyKTypa yaMBUTENbHO
MoxXoXa Ha CTPYKTYpy AOKyMeHTa Gpay3epa. Kaxkablii y3en MOXET CCbinaTbCs Ha
ApYrue y3/bl, y KaXXA0ro U3 OTBETB/IEHUI MOXET ObITb CBOE OTBETB/IEHME. JTA
CTPYKTYpa — TUMWYHbIV NPUMEP BIIOXEHHbIX CTPYKTYP, [AE 3/1IEMEHTbI COAepXaT
NOA3/IEMEHTbI, MOXOXUE HAa HUX CaMUX.
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Mbl 30BEM CTPYKTYpPY AaHHbLIX 4EPEBOM, KOrga oHa pa3BeTB/IAETCA, He UMeeT
LMKNOB (Yy3e/1 He MOXET CoAepXarb caM cebsl), U UMeeT eAMHCTBEHHbIN APKO
BblpaXEHHbIN «KOpeHb». B criyyae DOM B KayeCcTBe KOPHS BbICTynaeT
document.documentElement.

[lepeBbsa 4acTo BCTpPeyatoTCs B BblUNCIUTENIbHON Hayke. B fononHeHne K
npeacTaB/iEHNIO PEKYPCUBHbLIX CTPYKTYP Bpoae fokymeHTa HTML nan nporpamm,
OHW 4acTo UCNONbL3YHTCA A/ PabOThbl C COPTUPOBAHHbLIMM HABOpPaMn LAaHHbIX,
MOTOMY YTO 3/1IEMEHTbI 0ObIYHO NPOLLLE HANTWN NN BCTABNATbL B OTCOPTUPOBaHHOE
[lepeBo, YeM B OTCOPTUPOBAHHbIA OLHOMEPHbIA MaccuB.

Y TUNM4YHOro Agepesa ecTb pasHble Y3/bl. Y CUMHTaKCU4yeckoro gepesa A3bika Egg
ObI/IN NepeMeHHbIe, 3Ha4YEHUS 1 NPUIOXEHUS. Y NPUIOXeHUA Bcerga obinv
[loYepHne BETBU, a NePEMEHHbIE N 3HAYEHUA ObINN «JIUCTbAMUY», TO €CTb Y3namu
6e3 foYepHMX OTBETB/IEHWI.

To e n'y DOM. ¥Y35bl /15 06bl4HbIX 3/1IEMEHTOB, npeacTasnawmx Tern HTML,
onpeaensoT CTPYKTYPY AOKYMEHTA. Y HUX MOTYT ObITb foYepHUe y3nbl. [pumep
Takoro y3na — document.body. HekoTopble 13 3TUX AOYEPHUX Y3/10B MOTYT
oKasaTbCsl JINCTbAMU — Hanpumep, TEKCT Uan kKommeHTapum (B HTML
KOMMEHTapuu 3anncbiBalOTCA Mexay CMMBO/IaMN <!-- N --> ).

Y kaxpgoro y3noBoro o6bekta DOM ecTb cBOICTBO nodeType, cogepxaLiee
LMhpOoBOIA KoL, onpeaenaLWmiA TUn y3na. Y 06bl4HbIX 3/1EMEHTOB OH paBeH 1,
YTO Takxe onpeaesieHo B BUAe CBONCTBA-KOHCTaHTbI

document. ELEMENT_NODE. ¥ TEKCTOBbIX Y3/10B, NPeACTaBNAILWMX OTPbIBKA
TekcTa, oH paBeH 3 (document. TEXT _NODE). ¥ kommeHTapues — 8
(document. COMMENT_NODE).

To ecTb, BOT el oAuH crnocob rpadpuyecky NpeacTaBuTb AepeBo AOKYMEHTA:
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html || head
body :

title 4—[ My home page

hl 4-[ My home page

|
|
p | Hello! Iam... |
|
|

: P =[ I also wrote...

JINCTbA — TEKCTOBbLIE Y3/1bl, @ CTPESIKN NOKa3blBaOT B3aMOOTHOLLEHWSA OTeLL-
peBEHOK Mexay y3namu.

CraHpapTt

icnonb3oBartb 3arafioyuHble L1pbl 415 NpeactaBneHns Tuna y3sia — 3To NoAxXon,
He B cTune JavaScript. Mo3xe Mbl BCTPETUMCS C APYTMMI YacTaMU UHTepdeinca
DOM, KOoTopble TOXe KaXKyTCA Yy>XAbIMU N HECKNaAHbIMU. [pnYnHa B TOM, YTO
DOM pa3spabatbiBasica He TonbKo Ana JavaScript. OH NbiTaeTcsa onpeaenuTb
NHTEpelic, He 3aBUCALLIIA OT S3blKa, KOTOPbIA MOXHO MCMNOMb30BaTh U B APYrnX
cucTemax — He Tonbko B HTML, Ho n B XML, KOTOpbIn NpeacTaBnsieT u3 cebs
doopmart gaHHbIX 06LWEro Ha3Ha4YeHNsA ¢ CUHTaKCMCOM, HanoMuHarowmm HTML.

MonyyaeTcs Heyao6Ho. XOTs CTaHAAPTbl — U BECbMa MNone3Has WTyka, B HaleM
Cnyyae NpenmMyLeCTBO HE3aBMCMMOCTM OT si3blKa HE Takoe YX 1 Nose3Hoe.
Jlyylie nmeTb MHTepPAIelic, XOpoLLIO NPUCNOCOB/EHHBbIN K 3bIKY, KOTOPbIN Bbl
ncnosnb3yeTe, Yem MHTepdelic, KOTopblii GyaeT 3HaKOM NPU UCMOMb30BaHNUN
Pa3HbIX SA3bIKOB.

YT0o6bI NOKa3aTb HeYA06HYI0 NHTEerpauuio ¢ A3bIKOM, PACCMOTPUM CBOMCTBO
childNodes, koTopoe ecTb y Y3108 DOM. B HEM coaepXnUTCA 0OBLEKT, MOXOXMIA Ha
mMaccuB, cO CBOMCTBOM length, n npoHymMepoBaHHble CBOMCTBa 4J/18 fOCTyna K
AodyepHuM y3nam. Ho ato — ak3emnnsap tina Nodelist, He HacToAWMIA MaccuB,
NMO3TOMY Y Hero HeT metogoB Bpoge forEach.

EcTb Takxe I'Ip06fleMbI, CBsI3aHHbI€ C M/10XO0M NpPoAYyMaHHOCTbLIO CUCTEMBI. K
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npuMepy, HeNb35 Co34aTb HOBbIN y3en 1 cpaldy Ao06aBuTb K HEMY CBOMCTBA NN
AoyepHue y37bl. CHavyana HyXXHO ero co3gatb, 3ateM 406aBUTb foYepHMe No
O[lHOMY, 1 B KOHLIE Ha3Ha4YNTb CBONCTBA MO OAHOMY, C UCNOJIb30BAHNEM MNOOOUYHbIX
appekToB. Koa, nnoTHo padoTatowmin ¢ DOM, nony4vyaeTcs AJ/IMHHbIM,
HeKpacuBbIM 1 CO MHOXECTBOM NOBTOPOB.

Ho atn npobnemsbl He dpatasibHble. JavaScript N03BOMSAET co3haBarb abCcTpakumn.
Jlerko HanucaTb BCnomoraresibHble (OyHKLMKX, NO3BOSOLWME BblpaXaTb onepawmm
60/1ee NOHATHO M KOPOTKO. Boob6LLe, Takoro poga MHCTPYMEHTbI NPeAOoCTaBNA0T
MHOro 6ubnnoTeK, Hanpas/eHHbIX Ha NporpamMmmMupoBaHue s 6paysepa.

Oo6xopa aepeBa

¥Y3nbl DOM copepXaT MHOIo CCblJIOK Ha cocefHune. 3T0 NokasaHo Ha Anarpamme:

| childModes — firstChild
body

0 hl

My home page

previousSibling

Hello, I am Marijn... | parentMNode

nextaibling

2 . o
I also wrote a boaok! ...

) |
\ fastChild

XOoT4 TYT nNokKasaHOo TOJIbKO MO OAHOI CCbISIKe KaXKA0ro Tuna, y Kaaoro ysna ectb
cBOMCTBO parentNode, yka3blBalOLEro Ha ero poguTenbCKuin y3en. Takxe y
Kakoro y3na-anemeHta (tvn 1) ectb cBoctBo childNodes, yka3biBatouiee Ha
MaccuBONOAOOHbIN 0OBLEKT, coaepXaLlmii ero o4YepHne y3nbl.

B Teopun MOXHO NpoinTK B NIOBYHO YacTb AepeBa, NCNOob3ySA TO/IbKO 3TU CCbIIKN.
Ho JavaScript npegocTtaBnisieT HaM MHOTO AOMO/IHUTE/TbHbIX BCOMOraTesibHbIX
ccbinok. CeoiictBa firstChild u lastChild nokasbiBaloT Ha nNepBbIi 1 NOCAEOHNIA
[OYEepHUn anemeHTbl, nn cogepxar null y Tex y3n10B, Yy KOTOPbIX HET A0YEPHUX.
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previousSibling n nextSibling yka3sbiBaloT Ha cocefHue y3/bl — Y3/bl TOTO Xe
poOANTENS, YTO N TEKYLLLErO Y31a, HO HaxogsALWmMecs B CNUcke cpasy Ao uav rnocne
TeKyLLen. Y nepBoro y3na cBoicTBo previousSibling 6yaet null, a y nocnegHero
nextSibling 6yget null.

Mpu paboTe C TaKMMK B/IOXEHHbLIMW CTPYKTYpaMu NpUroxaatTcs pekypcuBHble
coyHkunn. Cneaytoulasn NWET B AOKYMEHTE TEKCTOBbIE Y3/bl, COoAepXaLlme
3ajaHHY0 CTPOKY, 1 BO3BpaLLLaeT true, Koraa HaxoamT:

function talksAbout(node, string) {
if (node.nodeType == document.ELEMENT_NODE) {
for (var i = 0; i < node.childNodes.length; i++) {
if (talksAbout(node.childNodes[i], string))
return true;

}

return false;
} else if (node.nodeType == document.TEXT_NODE) {
return node.nodeValue.indexOf(string) > -1;

console.log(talksAbout (document.body, "KHur"));
// - true

CBolicTBa TEKCTOBOrO y3na nodeValue cogepXuT CTPOUKy TekcTa.

NMOUCK 31eMeHTOB

YacTo 6blBaeT Nosie3HbIM OPUEHTUPOBATHLCSA MO 3TUM CCbIJIKaM Mexay
poauTeNAMU, ETbMU U POACTBEHHBLIMU y3N1aMu U NPOXOAUTb MO BCEMY
[OKYyMeHTY. OJHaKo ec/ii HaM HY)>XeH KOHKPETHbIN y3eN B AOKYMEHTE, O4YEHb
Heyn06HO NATY Mo HeMy, HadyMHasa ¢ document.body 1 Tyno nepebunpas XXECTKO
3aaHHbI B Koge nyTb. MocTynas Tak, Mbl BHOCUM B Nporpammy AonyLuieHns o
TOYHOWN CTPYKTYype OOKYMEHTa — a €€ Mbl MO3Xe MOXEM 3aX0TETb MOMEHATD.
[pyroi ycnoXxHstoWwmin haktop — TEKCTOBbIE Y3/1bl CO34a0TCA faxe AN
npo6enos mexay y3namu. B gokymeHTte 13 npumepa y tera body He Tpu
podepHux (hl v gBa p), a uenbix ceMb: 3TU Tpy N/IKOC Npo6ens! 4o, nocne u
MeXAy HUMMW.

TakK YTo ec/nivm Ham HyXeH anI/I6yT href n3 ccblfikn, Mbl He AOJDKHbI MNcaTtb B
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nporpamMmme 4YTo-TO BPOAE: «BTOPOI pe6EHOK LwecToro pebéxHka document.body».
Jlyywe 6bl, ecnv 6 Mbl MOI/IM CKalaTb: «MnepBas CCbiika B JOKyMeHTe». U Tak
MOXHO caenarb:

var link = document.body.getElementsByTagName("a")[0];
console.log(link.href);

Y BCeX y3/10B-3/1IEMEHTOB eCTb MeTof getElementsByTagName, cobupatoLumii Bce
3N1EeMEHTbI C JaHHbIM T3rOM, KOTOPbIE NMPOUCXOAAT (MPAMbIE U HE NPSMble
MOTOMKW) OT 3TOrO y3/1a, U BO3BpaLLaeT ero B BUAe MaccnBonogobHoro obbwekra.

UTOObI HAaTV KOHKPETHBIN y3€e/, MOXHO 3afaTtb eMy aTpubyT id 1 ncnosb3oBatb
meTof document.getElementByld.

<p>Moli cTpayc lepTpyga:</p>
<p><img id="gertrude" src="img/ostrich.png"></p>

<script>
var ostrich = document.getElementById("gertrude");
console.log(ostrich.src);

</script>

Tpetnin metog — getElementsByClassName, KOTopbliii, Kak 1
getElementsByTagName, ULET B COAEPXNMOM Yy3/1a-3/IeMeHTa 1 Bo3BpaLlaeT
BCe 3/1IeEMEHTbI, COAepXaLlme B CBOEM Kiacce 3aaHHYH CTPOUKY.

MeHAeM AOKYMEHT

MouTwn BCE B CTPyKType DOM MOXHO MEHSATb. Y Y3/10B-3/IEMEHTOB €CTb Habop
METO0B, KOTOpPble NCNOMb3YHTCA A/ UX n3MeHeHusa. Metog removeChild
yaansaet 3aaHHyo fodepHuid y3en. s gobasneHuns y3sia MoOXHO UCMosib30BaTb
appendChild, koTopbIi 4o6aBNAET y3e/ B KOHEL, crvcka, inbo insertBefore,
[06aBaWmMiA y3es, nepefaHHyo NepBbiM aprymeHToM, nepeq, y3/iom,
nepegaHHbIM BTOPbIM aprymeHToM.

<p>04uH</p>
<p>[ABa</p>
<p>Tpu</p>
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<script>
var paragraphs = document.body.getElementsByTagName("p");
document.body.insertBefore(paragraphs[2], paragraphs[0]);
</script>

Y3en MOXeT cyLecTBoBaTb B JOKYMEHTE TO/IbKO B 04HOM MecTe. [1o3Tomy
BCTaBnAA naparpad «Tpu» nepepg naparpadom «OguH» Mbl DaKTUYECKN
yAasisieM ero U3 KoHua cnucka u BCctaB/isieM B Havyasno, 1 nonyyaem «Tpn/OanH/
[lBa». Bce onepaunn no BCTaBke y3/1a npmeenyT K ero MCYEe3HOBEHUIO C TeKyLLEel
nosunuum (ecnu y Hero takosas 6bina).

MeTtop, replaceChild ucnosnb3yertca /19 3aMeHbl O4HOIO LOYEPHETO Yy3/1a APYTUM.
OH NpuHUMaET ABa y3/1a: HOBbII, U TOT, KOTOPbIA HAA0 3aMeHUTb. 3aMeHsIEMbIN
y3en JO/MKEH ObITb OYEPHUM Y3/10M TOrO 3/1IeMeHTa, Yeill MeTOZ, Mbl BbI3bIBAEM.
Kak replaceChild, Tak n insertBefore B kauecTBe nepBOro aprymeHTa oxumgaroT
MOJTy4YnTb HOBbIV Y3erl.

Co3paHue y3noB

B cnepytowem npyMmepe HaM HaZlo cAenatb CKPUNT, 3aMeHSIOLLNIA BCe KapTUHKK
(Ter <img> ) B IOKYMEHTE TEKCTOM, CoAepXallunmcs B Ux atpmbyTe “alt”, KoTopbiii
3a0a€T a/ibTepHaTMBHOE TEKCTOBOE NpefcTaBeHne KapTUHKK.

[lna 3TOro Hafo He TOMIbKO YAa/INTb KAPTUHKN, HO 1 ,06aBUTb HOBblE TEKCTOBbIE
y3/1bl UM Ha 3aMeHy. [1na aToro mMbl ucnosb3yem metog document.createTextNode.

<p>3T0 <img src="img/cat.png" alt="Kowka"> B
<img src="img/hat.png" alt="canoxkax">.</p>

<p><button onclick="replaceImages()">3ameHuTb</button></p>

<script>
function replaceImages() {
var images = document.body.getElementsByTagName("img");
for (var i1 = images.length - 1; i >= 0; i--) {
var image = images[i];
if (image.alt) {
var text = document.createTextNode(image.alt);
image.parentNode.replaceChild(text, image);

b
b
b
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</script>

Monyyas cTpoky, createTextNode gaét Ham Tvn 3 y3/1a DOM (TEKCTOBBbIN),
KOTOPbIA Mbl MOXXEM BCTaBUTb B AOKYMEHT, YTOObI OH ObI/1 MOKA3aH Ha SKpaHe.

LIMKN no KapTMHKam HauMHAEeTCA B KOHLe CnncKa y3/10B. 3TO cAenaHo NoToMy, 4YTo
CMMCOK Y3/10B, BO3BpaLlaeMbii MetogoM getElementsByTagName (1nn
ceoicTBoM childNodes) NnoCTOSAHHO OGHOBNSAETCH MPU UBMEHEHUSAX LOKYMEHTA.
Ecnun 6 Mbl Ha4aIn ¢ Havyasna, yaasieHne NnepBoi KapTUHKN NpUBeNo Obl K notepe
CMMCKOM MepBOro afieMeHTa, 1 BO BpeMs BTOPOro npoxoja uuknia, korga i paBHo
1, oH 6bl OCTaHOBW/ICA, NOTOMY YTO AJIMHA CNKCKa cTana 6bl Takke paBHATbCA 1.

Ecnn BamM HY>XHO pa6oTaTtb C (OMKCUPOBAHHbLIM CMUCKOM Y3/10B BMECTO «XKUBOTO»,
MOXHO Npeo6pa3oBaTb €ro B HACTOALMIA MaccuB Npun nomoLun metoga slice.

var arrayish = {0: "oguH", 1: "gBa'", length: 2};
var real = Array.prototype.slice.call(arrayish, 0);
real.forEach(function(elt) { console.log(elt); 3});
// - oAuH

//  pBa

Ans co3gaHuna y3n10B-3/1EMEHTOB (TUN 1) MOXHO UCNOoIb30BaThb
document.createElement. MeTog npyHMMaeT nMsA Tera 1 Bo3BpaLlaeT HOBbIi
nycToW y3es 3agaHHoro tuna. Crefyowmin npyumep onpesensier UHCTPYMEHT elt,
co3gatoLLmii y3en-anemMeHT 1 UCNO/b3YHLWNIA OCTaslbHble apryMeHTbl B KayecTBe
ero getei. Ita (pyHKLMA NOTOM UCNONb3YeTCA AN1A [06aBNeHNA AOMOSTHUTETbHOW
NHpopMauum K uurare.

<blockquote id="quote">
Hukakass KHMra He MoxeT OblTb 3aKOoHYeHa. Bo Bpemsa paboTbl Hajg Hel Mbl y3Haém foc
</blockquote>

<script>
function elt(type) {

var node = document.createElement(type);

for (var 1 = 1; i < arguments.length; i++) {
var child = arguments[i];
if (typeof child == "string")

child = document.createTextNode(child);

node.appendChild(child);

}

return node;
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document.getElementById("quote").appendChild(
elt("footer", "-",
elt("strong", "Kapn Nonnep"),
"', npegucrioBne KO BTOpPOMY usgaHuwo ",
elt("em", "OTKpbiTOe obwecTBO M ero Bparu "),
", 1950"));
</script>

4l — >

ATpNoyThI

K HekoTopbIM aniemeHTam atpubyTos, Tuna href y ccblnnok, MOXHO NoNyyYnTbL
AOCTYN Yyepe3 OAHOMMEHHOE CBOMNCTBO 06beKTa. DTO BO3MOXHO A/15
OrpaHNYeHHOro Ync/ia YacTo MUCMOo/ib3yeMbIX CTaH4APTHLIX aTpubyToB.

Ho HTML no3BonseTt Ha3Ha4yaTtb y3nam nobblie atpnbyTbl. ITO NOME3HO, T.K.
NMO3BO/IAET BaM XPaHUTb A0MNONHUTE/IbHYI0 MHJdOpMaLMIO B AOKYMEHTe. Ec/iv Bbl
npuaymMaeTe CBOU Ha3BaHWUs aTPUBYTOB, NX He ByAeT cpean CBOWCTB y3na-
anemMeHTa. BmecTo atoro Bam Hago 6yaeTt ncrnonb3oBaTtb MeTobl getAttribute
setAttribute gns paboTbl C HAMMN.

<p data-classified="secret">Kog 3anycka 00000000.</p>
<p data-classified="unclassified">Y Kowku 4yeTblpe HOrun.</p>

<script>
var paras = document.body.getElementsByTagName("p");
Array.prototype.forEach.call(paras, function(para) {
if (para.getAttribute("data-classified") == "secret")
para.parentNode.removeChild(para);

1),

</script>

PekomeHayto nepes uMeHamu npuayMaHHbIX atpuoyToB cTaBuTh “data-“, 4Tobbl
ObITb YBEPEHHbIM, YTO OHWN HE KOHMP/IMKTYIOT C /Il06bIMK ApyruMn. B kavecTse
MPOCTOro nNpMMepa Mbl Hanuwem NoACBETKY CUHTaKCcUca, KOTOpbI ULLET Tern
<pre> (“preformatted”, npegsaputenbHO oTOPMaTUPOBAHHbIN — UCMO/b3YETCA
ANA Kofa 1 NpoCcToro Tekcta) ¢ arpndytom data-language (A3blk) U AOBO/IbHO
rpy6o nbiTaeTcs NoACBETUTL K/IOUYEBbLIE C/I0BA B A3bIKE.
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function highlightCode(node, keywords) {
var text = node.textContent;
node.textContent = ""; // OuucTtum y3en

var match, pos = 0;

while (match keywords.exec(text)) {
var before text.slice(pos, match.index);
node.appendChild(document.createTextNode(before));
var strong = document.createElement("strong");
strong.appendChild(document.createTextNode(match[0]));
node.appendChild(strong);
pos = keywords.lastIndex;

3

var after = text.slice(pos);
node.appendChild(document.createTextNode(after));

®yHkumMa highlightCode npuHumaeT y3en

n perynspky (C BK/IOYEHHON HacTpolikoin global), cosnagawuwyi C KAOYEBbIM C/I0BOM

A 1] i

CaoiicTBo textContent ncnonb3yeTtcs 415 NoNyyYeHUss BCero TekcTa y3na, a 3arem
yCTaHaBNMBAETCH B NMYCTY CTPOKY, YTO NPUBOAMUT K OUULLIEHMIO Y3/1a. Mbl B LuKe
NMPOXOAMM MO BCEM BXOXAEHUAM BblpakeHus keyword, gobasnsaem mexay HUMn
TEKCT B BUAE NPOCTbIX TEKCTOBbIX Y3/10B, & COBNaBLUNA TEKCT (K/1t0YEBbIE C/10BA)
fo6aBnsieM, 3akiyasn Ux B 31eMeHTbl (KUPHbIA wpudT).

Mbl MOXeM aBTOMaTu4ecky NoACBETUTbL BECb KOA, CTpaHULUbl, nepebupas B uukne
BCe 3/1IeMeHTbl <pre> , Y KOTOPbIX €CTb aTpubyT data-language, v Bbi3biBasd Ha
kaxgoMm highlightCodec npaBunbHOI perynspko.

<source lang="javascript">
var languages = {
javascript: /\b(function|return]|var)\b/g /* .. etc */

}i

function highlightAllCode() {
var pres = document.body.getElementsByTagName('"pre");
for (var i = 0; 1 < pres.length; i++) {
var pre = pres[i];
var lang = pre.getAttribute("data-language");
if (languages.hasOwnProperty(lang))
highlightCode(pre, languages[lang]);
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b
b

</source>

BoT npumep:

<source lang="html">

<p>A BOT ¥ OHa, OYHKUMA uAeHTubuKauum:</p>
<pre data-language="javascript">

function id(x) { return x; }

ECTb 04MH YacTo Ucnosb3yeMblii aTpubyT, class, Msi KOTOPOro sBNSETCA
KNroYeBbIM CNOBOM B JavaScript. Mo nctopnyecknum npuymHam, Korga crapble
peanusaymm JavaScript He ymenu obpauiaTbCsa ¢ MMEHaMN CBOWCTB,
coBnagaBLUMMK C K/HOYEBbIMU CIOBaMK, 3TOT aTpubyT AOCTYNEH Yepe3 CBOMNCTBO
nog, HassaHueMm className. Bbl Takke MOXeTe Nosily4YnTb K HeMy AOCTYI MO ero
HacTosweMy nmeHu “class” yepes metogbl getAttribute n setAttribute.

PacnonoxeHue anemeHTOB (layout)

Bbl MOI/IM 3aMETUTb, YTO pasHble TUMbl 3/IEMEHTOB pacrnosiaraloTcs Nno-pasHoMy.
HekoTopsble, Tvna naparpad)oB <p> M 3arofIOBKOB <h1> pPacTArMBarTCA Ha BCHO
LUMPUHY AOKYMEHTa W1 MNOABASKTCA Ha OTAE/bHbIX CTPOKax. Takue a/IeMeHTbI
Ha3bIBalOT 6/104HbIMU. [lpyrne, Kak CCbIJIKU <a> W/IN XUPHbIA TEKCT <strong>
NOSABNAKTCA Ha OHOM CTPOUKEe C OKPY>KatoLMM NX TEKCTOM. OHM Ha3bIBaAKOTCHA
BCTpPOEeHHbIMU (inline).

Ans nto6oro gokymeHTa 6pay3epbl MOryT NOCTPOUTL PACNO/IOKEHNE 3/IEMEHTOB,
packnaj, B KOTOPOM Y KaxKA0ro GyeT pasmep 1 NosoXeHre Ha OCHOBE ero Tuna u
cofilepXXmmoro. 3aTem 3TOT packnag Ucnosib3yeTcsl /1S CO3aHns BHELLHEro Buaa
[OKYMeHTa.

Pasmep 1 nNosoxeHne afieMeHTa MOXHO y3HaTb Yepe3 JavaScript. CeoiicTea
offsetWidth n offsetHeight BbligatoT pasmep B nukcensax, 3aHMMaeMblil 3N1EMEHTOM.
[MnKcesb — OCHOBHasA eauHULA M3MepeHnii B bpay3epax, 1 06bIYHO COOTBETCTBYET
pasmMepy MUHUMasIbHON TOYKM aKpaHa. CxoaHbIM 06pasom, clientWidth u
clientHeight gatT pasmep BHYTpPeHHe YacTu aneMeHTa, He cumTasa boparopa
(Mnn, Kak roBOpPSAT HEKOTOpbIE, Nopedpurka).
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<p style="border: 3px solid red">
A B KOpobouke
</p>

<script>
var para = document.body.getElementsByTagName("p")[0O];
console.log("clientHeight:", para.clientHeight);
console.log("offsetHeight:", para.offsetHeight);
</script>

Camblii a(pheKkT1BHbIA CNOCO6 y3HATL TOYHOE PacnosiIOKeHUe 3fieMeHTa Ha
akpaHe — meTop, getBoundingClientRect. OH Bo3BpallaeT 06bEKT CO CBOCTBaMU
top, bottom, left, n right (cBepxy, CHU3y, cfieBa 1 cnpasa), KOTopble cogepxar
NOJIOXKEHNe 3/IeMeHTa OTHOCUTE/IbHO JIEBOr0 BEPXHETO yra aKpaHa B NUKCENSsX.
Ecnun Bam HaZo NoNyyYnTb 3TU faHHbIE OTHOCUTE/TIbHO BCEro AOKYMEHTa, BaM Haao
NprbaBnTb TEKYLLYIO MO3ULUI0 MPOKPYTKM, KOTOPas COAEPXUTCA B I1106a/1bHbIX
nepemeHHbIX pageXOffset n pageYOffset.

Pa3bop AoKymeHTa — 3afa4a c/oxHas. B uensax 6bIcTpoaeiicTeusa 6paysepHble
[ABWXKM HE nepecTpanBaloT AOKYMEHT KaxXApblil pas Nnocne ero U3MeHeHus, a XayT
Tak [0/110. KakK 3TO BO3MOXHO. Korga nporpamma JavaScript, usmeHusLias
[OKYMEHT, 3aKkaHunBaeT paboTy, 6pay3epy Hago byaeT npocymTaTb HOBYHO
packnagky cTpaHuLbl, YTOObl BbIBECTU N3MEHEHHbIN [OKYMEHT Ha akpaH. Korga
nporpamMma 3anpatumsaeT No3uLmio Uin pasmep 4yero-mbo, yintas cBocTBa Tuna
offsetHeight nnu Bbi3biBas getBoundingClientRect, gnsa npegocrasneHns
KOPPEKTHOM MHpopMaLUn ToXe HeOBX0AMMO paccUnUTbiBaTb PackiaakKy.

[Mporpamma, KoTopasa nepnoandeckn cuntoiBaeT packnagky DOM n nsmexsaer
DOM, 3acTaBnseT 6pay3ep MHOro pa3s nepecynTbiBaTb packnazky, 1 B CBA3M C
3TUM Bypet pabotatb Mef/ieHHO. B criegytolem npumMepe ectb [Be pasHble
nporpamMmmbl, KOTOpPbI€ CTPOSIT INHNIO N3 CMMBO/IOB X WnMpuHoin B 2000 nuKe, 1
N3MepsaT Bpems paboThbl.

<p><span id="one'"></span></p>
<p><span id="two"></span></p>

<script>
function time(name, action) {
var start = Date.now(); // Tekywee Bpems B MUIINCEKYHAAX
action();
console.log(name, "3aHsano", Date.now() - start, "ms");
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time("Tyno", function() {
var target = document.getElementById("one");
while (target.offsetwWidth < 2000)
target.appendChild(document.createTextNode("X"));

1)

// - Tyno 3aHAs0 32 ms

time("ymHo", function() {
var target = document.getElementById("two");
target.appendChild(document.createTextNode ("XXXXX"));
var total = Math.ceil(2000 / (target.offsetwWidth / 5));
for (var 1 = 5; i < total; i++)
target.appendChild(document.createTextNode("X"));
1)

// - YMHO 3aHsa50 1 ms
</script>

Ctunu

Mbl BUAenu, 4To pasHble anemeHTbl HTML BegyT cebsa no-pasHomMy. HekoTopble
nokasblBatoTCA B BuAe 6/10K0B, Apyrie BCTPOEHHbIe. HekoTopble f06aBNA0T
BU3YyasibHbIli CTU/b — HANPUMEpP, <strong> O€NAET XUPHbLIM TEKCT N <a> Aenaet
TEKCT NOAYEPKHYTLIM N CUHUM.

BHeLWHWIA BUA, KAPTUHKN B Tere <img> WK TO, YTO CCbI/IKA B Tere <a> Mpu Knke
OTKPbIBAET HOBYIO CTPaHKLy, CBA3aHO C TUMOM 3/1leMeHTa. Ho OCHOBHbIE CTU/MK,
CBSi3aHHble C 3/1eMEHTOM, BPOAE LBETa TEKCTa UM NOAYEPKNBAHUSA, MOTYT ObITb
HamMun M3MeHeHbl. BOT npumep ncnosnb3oBaHnsa CBOMCTBA Style (CTunb):

<p><a href=".">006b4Hasa cchinka</a></p>
<p><a href="." style="color: green">3enéHasa cchinka</a></p>

ATpnBYT style MOXeT cofepXaTb OAHO WU/ HECKO/IbKO 06bABNEHWIA CBONCTB
(color), 3a KOTOpbIM CNeayeT ABOETOUME U 3HAYEHMEe. B criyyae HeCKONbKMX
00bABEHNI OHN pPa3fensATcs TOUKOW ¢ 3anaToi: “color: red; border: none”.

MHOro BCSAKOTO MOXHO M3MEHWTb Npu NOMOLLM CTUeil. Hanpumep, CBOCTBO
display KOHTpo/MpyeT, NoKa3biBAETCS /N 3/IEMEHT B 6/TOYHOM W/IN BCTPOEHHOM
BUAE.
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TekCT nokasaH <Strong>BCTPOEHHbIM</Sstrong>,
<strong style="display: block">B Buge 6noka</strong>, nu
<strong style="display: none">Boobue He BugeH</strong>.

BNoYHbIN 31eMeHT BbIBOAUTCSA OTAE/bHbIM 6/10KOM, a nocsieHuin BooobLe He
BUAeH — display: none oTk/ito4aeT nokas 3/1eMeHTOoB. TaknmMm 06pa3oM MOXHO
npAatTarb 3nemMeHTbl. O6bIYHO 3TO NPEANOYTUTENIbHO NOSIHOMY YAQIEHUIO X U3
AOKYMeHTa, NOTOMY YTO UX sierdye noTom npu Heobxo4MMoCTH CHOBa NokKasaTb.

Kog JavaScript MOXeT HanpsAMyto AelicTBOBaTb Ha CTW/1b 3/IeMeHTa vepes
CBOWCTBO Yy3/1a style. B HEM cofepXunTca 06bLEKT, UMEIOLLIMIA CBOCTBA A/151 BCEX
CBOWCTB CTUNEN. VX 3HAYEeHUSA — CTPOKKU, B KOTOPbIE Mbl MOXEM NcaTb AN
CMEHbI Kakoro-To acnekrta CTUISA 3/IEMEHTA.

<p id="para" style="color: purple">
KpacoTeHb
</p>

<script>
var para = document.getElementById("para");
console.log(para.style.color);
para.style.color = "magenta";

</script>

HekoTopble MeHa CBONCTB CTUMEN cogepxaT agedmcel, Hanpumep font-family.
Tak Kak ¢ HUMU Hey06HO 6bI10 6bl paboTaTb B JavaScript (npuwwnock 6bl NncaTb
style[«font-family»]), Ha3BaHNA CBONCTB B 06bEKTE CTUIEl nNuwyTcs 6e3 aeduca,
a BMECTO 3TOro B HMX NOSABAAKTCA NPONUCHble BykBbI: style.fontFamily

KackagHble cTunm

Cuctema ctuneit B HTML Ha3biBaeTca CSS (Cascading Style Sheets, kackagHble
Tabnuupl ctunein). Tabnuua ctunein — Habop cTunei B AOKyMeHTe. Ero MoXHo
nucartb BHYTpU Tera <style> :

<style>
strong {
font-style: italic;
color: gray;
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}
</style>
<p>Tenepb <strong>TeKCT Tera strong</strong> HaK/OHHbIN U Cepblii.</p>

«KackafiHble» 03HA4YaEeT, UTO HECKO/IbKO NpaBu KOMOUHUPYOTCSA ANAS NOYUYEHUS
OKOHYaTeNbHOro CTUAS AOKYMEHTa. B npumepe Ha CTU/b N0 yMOYaHuo AN
<strong> , KOTOPbI AeNaeT TEKCT XUPHbIM, Hak1aAbIBaeTCca NpaBunio U3 Tera
<style> , M0 KOTOpOoMY Aob6asnsetca font-style u uBerT.

Korga 3HaueHve cBOCTBa onpenenseTca HeCKO/IbKUMI npaBunamu, NpuopuTeT
ocTaértca y 6onee no3gHux. Ecnm 6bl CTUNb TeKCTa B <style> BK/KOYaU1 NpaBusio
font-weight: normal, KOH(pNKTYIOLLEE CO CTUIEM MO YMO/IHaHUIO, TO TEKCT Obin
6bl 0ObIYHBIN, @ He XUPHbIA. CTUIX, KOTOPbIE MPUMEHAIOTCA K Y371y Yepes3 aTpubyT
style, MelT HaMBbICLLWIA NPUOPUTET.

B CSS B0O3MOXHO 3afaBartb He TO/IbKO Ha3BaHue Teros. [pasuno gna .abc
NMPUMEHSETCA KO BCEM 3/IEMEHTaM, Yy KOTOPbIX yKa3aH knacc “abc”. Mpasuio s
#Xyz NMPUMEHSIETCH K 3/IEMEHTY € atpubyTom id paBHbIM “Xyz” (aTpnbyTsl id
HeobXoANMO AenaTb YHUKa/IbHbIMU ANA JOKYMEHTA).

.subtle {
color: gray;
font-size: 80%;

}
#header {

background: blue;
color: white;

}

/* 2nemMeHTbl P, Y KOTOpbIX yKa3aHbl Knaccbl a U b, a id 3agaH kak main */
p.a.b#main {
margin-bottom: 20px;

}

MpropuTET cambiX NO3AHNX NPaBW PaboTaeT, Koraa y NpaBua oguHaKoBast
Aetanusauusi. 3To Mepa Toro, HacKoMbKO TOYHO OHO OMUCLIBAET NOAXOAsILLME
3N1EMEHTbI, onpeaensieMast UAC/IoM 1 BUAOM HEOBXOAUMbIX aCMEKTOB 3/IEMEHTOB.
K npumepy, npasuno ans p.a 6onee AgetasibHO, YeM NpaBuia ans p Uim npocTo
.a, 1 6yaeT UMEeTb NPUOPUTET.

3anncb p > a {.} NPUMEHMMa KO BCEM Teram <a> , HAXO4ALLNMCA BHYTpU Tera
<p> U ABNALWNMCA ero npamMmbiMy NOTOMKaMWU. p a {..} NMPUMEHUMO TakKXe KO
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BCEM TeraM <a> BHYTPU <p> , PN 3TOM HEBAXKHO, ABNAETCA /N <a> NPAMbIM
NOTOMKOM W11 HET.

Cenektopbl 3anpocoB

B 37O KHUre Mbl He ByeMm 4acTo UCnonb3oBaTb Tabnmubl CTUNEer. MoHMMaHne nx
paboTbl KPUTUYHO O/19 NporpaMmmupoBaHus B 6paysepe, HO Nogpo6Hoe
pasbsACHEHME BCEX UX CBOWCTB 3aHAN0 Obl 2-3 KHUIK. [NaBHas npuynHa
3HAKOMCTBA C HAMW M C CUHTAKCUCOM CefieKTopoB (3anucen, onpeaenstowmx, K
KaknM anieMeHTaM OTHOCATCS npasuia) — Mbl MOXEM UCMO/1b30BaTb TOT Xe
3(hheKTUBHBIN MUHU-A3bIK A/151 NOMCKa aneMeHToB DOM.

MeTopg, querySelectorAll, cywecTByowmii n'y o6bekta document, 1y 3/7ieMEHTOB-
Y3/10B, NPUHMMAET CTPOKY CeneKkTopa 1 Bo3BpaLlaeT MaccuMBONOA4OOHbIN 0OBHEKT,
coAepXallumii Bce aneMeHTbl, NoAX0oAsLWwmMe nog, Hero.

<p>/lobnto rpo3y B Havane
<span>mas</span></p>
<p>Korpga BeCeHHWI MepBblii rpom</p>
<p>Kak 6bl <span>pe3Bfcs
<span>u wurpasi</span></span></p>
<p>rpoxo4yeT B Hebe ronyobom.</p>

<script>
function count(selector) {
return document.querySelectorAll(selector).length;

}

console.log(count("p")); // Bce 31eMeHTbhl <p>
// > 4
console.log(count(".animal")); // Knacc animal
// - 2
console.log(count("p .animal")); // Knacc animal BHyTpu <p>
// - 2
console.log(count("p > .animal")); // MNpsaMoi NOTOMOK <p>
// - 1
</script>

B otnnune ot metoaos Bpoae getElementsByTagName, Bo3Bpalaemsblia
querySelectorAll 06beKT He NHTepPaKTUBHbIA. OH HE U3MEHUTCS, €C/N Bbl
N3MEHUTE OOKYMEHT.

MeTtog querySelector (6e3 All) pa6oTtaeT cxofgHbIM 06pa3oM. OH HYXeEH, ec/n Bam
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Heob6XoANM OAMH KOHKPETHbIN anemeHT. OH BEPHET TO/IbKO NepBoe CoBMNageHue,
nnuv null, ecnn coBnageHnin Her.

PacnonoxxeHue n aHnmauyusa

CBOICTBO CTWUEN position CUIBbHO BNMSET Ha pacnosioXeHne aieMeHToB. Mo
YMO/IYaHMI0 OHO paBHO static, YTO 03HaYaeT, YTO 3/IEMEHT HAaxXoAUTCA Ha CBOEM
00bIYHOM MeCTe B JOKYMeHTe. Koraa OHO paBHO relative, anemMmeHT BCE eLwé
3aHMMaeT MeCTO, HO Ternepb CBONCTBa top u left MOXXHO ncnonb3oBaTh ANsA casura
OTHOCUTE/IbHO ero 06bIYHOro pacnosiokeHus. Korga oHo paBHO absolute, anemeHT
yaansieTcs N3 HopMasibHOro «MoTOKa» [AOKYMeHTa — TO eCTb, OH HE 3aHUMAaET
MECTO 1 MOXET HaknaplBaTbCA Ha gpyrve. Kpome Toro, ero ceoiictaa left n top
MOXHO MCMO/b30BaThb A/151 abCONOTHOrO NO3NLMOHNPOBAHNSA OTHOCUTESTbHO
IEBOr0 BEPXHETO yrna 6amkanLero BK/I0HatoLEro ero a/ieMeHTa, y KoToporo
position He paBHO static. A ecnv Takoro afieMeHTa HeT, Torga OH No3nUMoHMpPYeTCA
OTHOCUTE/NIbHO AOKYMEHTA.

Mbl MOXXEM MCNOo/b30BaTh 3TO A5 CO3AaHUs aHumauun. Cneayoumin OKYMeHT
MokKasblBaeT KapTMHKY C KOTOM, KOTOpast ABUraeTcsi no a/1/I1mncy.

<p style="text-align: center">
<img src="img/cat.png" style="position: relative">
</p>
<script>
var cat = document.querySelector("img");
var angle = 0, lastTime = null;
function animate(time) {
if (lastTime !'= null)
angle += (time - lastTime) * 0.001;
lastTime = time;
cat.style.top = (Math.sin(angle) * 20) + "px";
cat.style.left = (Math.cos(angle) * 200) + "px";
requestAnimationFrame(animate);
}
requestAnimationFrame(animate);
</script>

KapTuHka OTLEHTpMpOBaHa Ha CTpaHuLe 1 eli 3aaHa position: relative. Mbl
NOCTOSIHHO 06HOBNSIEM CBoOViCTBa top 1 left KapTUHKKM, UTOGLI OHa ABUranach.
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CkpunT ncnonbayeT requestAnimationFrame ans BbizoBa oyHKLMM animate
KaxKAblil pas, korga 6paysep rotoB nepepucoBbiBaTh aKpaH. PyHKUMA animate
cama onsaTb Bbi3blBaeT requestAnimationFrame, 4Tobbl 3annaHMpoBaTb
chepayroulee obHosneHne. Korga okHO 6pay3epa (v 3akniagka) akTmBHa, aTo
npueeAéT K 0OHOBNEHNAM CO CKOPOCTb NpUMepHOo 60 pa3 B CEKyHAY, UTO
NO3BONSAET AOOUTLCA XOPOLLO BbIMMAAALLEN aHUMaLNN.

Ecnu 661 Mbl npocTo 06HOoBNAM DOM B UMKne, cTpaHuua 6bl 3aBucna U HUYero
He 6b110 6bl BUAHO. Bpay3epbl He 06HOB/AKT CTPaHNWLY BO BpeMs paboThbl
JavaScript, n He gonyckaroT B 3TO BPeMS paboTbl CO cTpaHuuei. NMoaTomy Ham
Hy)XHa requestAnimationFrame — oHa coobuaeTt 6pay3epy, YTO Mbl NoKa
3aKOHYMIN, N OH MOXET 3aHMMaTbCA CBOMMM Gpay3epHbIMY BeLamMmu, Harnpumep
OOHOB/IATL 3KpaH N OTBEYaTb Ha 3anpockbl NoNb30BaTeNS.

Hawa thyHKUumMA aHMMmaumm nepefaértca Tekyliee BpeMs Yepes apryMmeHThl,
KOTOpPOE OHO CpaBHMBAET C npeAblaywmm (nepemeHHas lastTime), 4ToObl
ABVKeHMe KoTa 6bl10 OA4HOPOAHbIM, N aHUMauusa pabéoTtasa niasHO. Eciin 6bl Mbl
NPOCTO NepeaBurasiv eé Ha 3aflaHHblii NPOMEXYTOK Ha KaxkAoM Lare, ABMKEHNe
6bl 3anMHanock ecnv 6bl, HanpumMep, Apyrasa 3agada 3arpysuna 6bl KOMNbIOTEP.

[BMXEHNE MO KPYry OCyLLEeCTBAAETCA C NPUMEHEHNEM TPUTOHOMETPUYECKMX
dyHKumin Math.cos n Math.sin. A kpaTko onuwy Ux st Tex, KTo C HUMU HE3HAKOM,
Tak Kak OHV NOHa[06ATCSA HaM B faJibHelLeM.

Math.cos 1 Math.sin nonesHbl Torga, Koraa Hago HaMTh TOYKM Ha Kpyre C LLlEHTPOM
B Touke (0, 0) n paguycom B eguHuly. O6e pyHKLUUN MHTEPNPETUPYIOT CBOI
apryMeHT Kak no3uvuuio Ha Kpyre, rae 0 o6o3HavyaeT TOUKy C NpaBoro Kpas kKpyra,
3aTeM HY)XHO MPOTMB YaCOBOW CTPENKN, NOKa NyTb ANHOW B 2TT (OKO/0 6.28) He
NPoBeAET Hac no Kpyry. Math.cos cumMTaeT KoopAnHAaTY Mo OCU X TON TOYUKM,
KOTopasi ABNSETCA Halleil TekyLen nonumnen Ha kpyre, a Math.sin Bbigaét
koopAauHary y. Nosuuum (Mnu yrnbl) 6onblue, 4em 21 UK MeHblle yem 0, Toxe
[0MyCTUMbI — NOBOPOThI MNOBTOPSAIOTCA Tak, YTO a+2TT O3HAYaeT TOT Xe caMblii
yros, 4To u a.
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coa-55)

situ-53m)

situH4m)

s Ham)

Micnonb3oBaHue CUHYyca U KOCUHYca Aif
BbIlUMC/IEHUS KOOPAUHAT

AH/MaUMA KOoTa XpaHUT CYETUMK angle aAnda TekyLlero yrna nosopora aHumauum, 1
yBeNn4MBaeT ero NponopLoHasibHO npoLlealleMy BpeMeHU KaxKablid pas npu
BbI30BE (PYHKLMM animation. 3TOT yron Ucnosb3yeTcs AN NoAcyéTa TekyLuen
nosnuum anemeHTa image. Ctusnb top nogcumnteiBaeTca yepes Math.sin n
YMHOXaeTcs Ha 20 — 3To BepTuKasibHbI paauyc Hawero anaunca. Ctusb left
cunTaeTcsa Yyepes Math.cos n ymHoxaetcsa Ha 200, Tak YTo LWMprHa anaunca
CW/IbHO 60/IbLUE BbICOTHI.

CTnnsam 06bIYHO TPEBYHTCA eAHULbI N3MepPeHUs. B Halluem cnyyae npuxoguTcs
[06aBNATb PX K YNCAY, YTOObI 06BACHUTL Bpay3epy, YTO Mbl CYUTAEM B MUKCEIAX
(a He B caHTMMeTpax, ems Uan Apyrnx eanHuyax). 3to Nerko 3adbiTb.
cnonb3oBaHue uncen 6e3 eguHNL, U3MepeHnst NPUBeLET K UTHOPUPOBAHNIO
CTU/IA — €C/NN TOSIbKO YMC/I0 He paBHO O, YTO He 3aBUCUT OT eANHNUL, U3MEPEHMS,

Ntor

Mporpammbl JavaScript MOryT n3yyatb U U3MEHSITb TEKYLL M 0TOBpaxaeMblii
Gpay3epoM OOKYMEHT yepes CTPYKTypy nof HazsaHnem DOM. 3ta cTpykTypa
[aHHbIX NpeAcTaBnseT MOAesb fOKYMeHTa bpay3epa, a nporpamma JavaScript
MOXET U3MEHATb €€ A1 U3MEeHeHMA BUAMMOro gokymeHta. DOM opraHn3oBaH B
BUAE LepeBa, B KOTOPOM 3/1EMEHTbI PaCnoIOXeHbl nepapXmyeckn B COOTBETCTBUM
CO CTPYKTYpOI AOKYMeHTa. Y 06beKTOB 3/1EMEHTOB €CTb CBONCTBA TUNa
parentNode 1 childNodes, KOTOpbl UCNOMBL3YKTCA ANA OPUEHTUPOBAHUSA Ha
Aepese.
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BHeLWHWI BUA, AOKYMEHTa MOXHO U3MEHSATb Yepes CTUNK, inbo [o6asnss CTUN K
y3/1am Hanpsmyto, 1M60 onpeaenss npasuna 418 Kakmx-1mbo y3nos. Y cTunein
eCTb 04YeHb MHOIO CBOWCTB, Takux, kKak color unu display. JavaScript moxeT
B/IUATb Ha CTU/Ib 3/IEMEHTa HaNpsiMyto Yepes ero CBOMCTBO Style.

YnpaxHeHuUs

Ctpoum Tadbnuuy

Mbl cTpounun Tabnuubl N3 NPOCTOro TekcTa B rnase 6. HTML ynpowaet
noctpoeHue Tabnuy. Tabnuua B HTML cTpoutca npy noMoLu cnegyroumx Teros:

<table>
<tr>
<th>name</th>
<th>height</th>
<th>country</th>
</tr>
<tr>
<td>Kilimanjaro</td>
<td>5895</td>
<td>Tanzania</td>
</tr>
</table>

[N Kakaoi CTPOKM B TEre <table> COAEPXMUTCS Ter <tr> . BHyTpu HEro mbl
MOXEM pasMeLLaTb AYelrikn: MMbo A4Yeiikn 3arofloBKOB <th> , NGO 0ObIYHbIE
Ayelrikn <td> .

Te e faHHble, YTO Mbl UCMO/L30B&a/IM B [/1aBe 6, CHOBa [OCTYIMHbI B NepeMeHHOM
MOUNTAINS.

Hannwwute cpyHkymto buildTable, koTopas, npuHMMas maccmB O6bEKTOB C
OAMHaKOBbLIMW CBOMCTBaMU, CTPOUT CTPYKTYpy DOM, npeacTaBnsioLlyo Tabnmuy.
Y Tabnuubl fo/mkHa 6bITb CTPOKa C 3arofloBkaMu, rae MMeHa CBOMCTB 06EPHYThI B
3NEMEHTbI <th> , U JO/MKHO ObITb MO OAHON CTPOYKE Ha OOBLEKT U3 MaccuBa, rae
ero CBOCTBa 0OEPHYThI B 3/1IEMEHTbI <td> . 34ecb NpuroanTca OyHKUUS
Object.keys, Bo3BpaLlLaoLas MaccuB, COAepXaLlnin MMeHa CBOMCTB 06bekTa.

Document Object Model 251



BripasuTenbHbli Javascript

Korga Bbl pa3bepétecb C 0CHOBaMM, BbIPOBHSANTE AYENKM C Yucnamu rno npaBomy
Kpato, U3MeHUB NX CBOMNCTBO Style.textAlign Ha «right».

<style>
/* OnpepensaeT CTUAXM A1 KpacuBbix Tabauy */
table { border-collapse: collapse; }
td, th { border: 1px solid black; padding: 3px 8px; }
th { text-align: left; }
</style>

<script>
function buildTable(data) {
// Baw Kof

}

document.body.appendChild(buildTable (MOUNTAINS));
</script>

dnemMeHTbl N0 UMEeHU Teros

MeTtog getElementsByTagName Bo3BpaljaeT Bce AoYepHME 3/1IEMEHThI C
3a4aHHbIM MeHeM Tera. CaenaiTe CBOK BEPCUIO 3TOr0 MeToda B BUAe 0ObIUYHOM
doyHKLMN, KOTOpasA NPUHUMAET y3en U CTPOUKY (MMS Tera) 1 Bo3BpalllaeT Maccus,
cofepXaLlnii Bce HUCXOASALLME Y3/bl C 3a4aHHbIM UMEHEM Tera.

YTOObI BbIACHUTL MMS Tera afieMeHTa, UCnonb3yiTe cBOMCTBO tagName.
3ameTbTe, YTO OHO BO3BPATUT UMS Tera B BepxHeM pernctpe. Vcnonb3yinte
MeToAbl cTpok toLowerCase nnm toUpperCase.

<h1>3aronoBokK C 371eMeHTOM <span>span</span> BHYTpu.</h1>
<p>Maparpa¢ c <span>pas</span>, <span>gBa</span> 3/ieMeHTamu spans.</p>

<script>
function byTagName(node, tagName) {
// Baw Kop

}

console.log(byTagName(document.body, "hi1").length);
// -1

console.log(byTagName(document.body, "span").length);
// - 3

var para = document.querySelector("p");
console.log(byTagName(para, "span").length);

/] = 2
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</script>

LLnsna Kkota

PaclumpbTe aHUMaLMI0 KOTa, YTOOb! 1 KOT U ero Wasana <img src="img/hat.png">
NeTann nNo NPOTUBOMNO/IOXHbLIM CTOPOHAM 3/1/IMNCa.

nu nycTb Wwnsna netaet BOKPYr kota. Nam ewé 4to-HMbyab NMHTepecHoe
npuaymamre.

YT0O6bI yNpOCTUTL pacnoioXeHne MHOXeCTBa 06bEKTOB, HEMI0X0 byaeT
nepekIYnTbLCA Ha abCcotoTHOe no3uumoHnposaHne. Torga top v left 6yayt
cuUMTaTbCHA OTHOCUTE/TLHO JIEBOIO BEPXHETO Yyr/ia AokyMeHTa. UTobbl He
MCNO/b30BaTh OTpULLATENIbHbIE KOOPAUHATLI, Bbl MOXETE A06aBUTb 3aaHHOe
YMC/I0 MUKCEeNen K 3Ha4eHnAM position.

<img src="img/cat.png" id="cat" style="position: absolute">
<img src="img/hat.png" id="hat" style="position: absolute">

<script>
var cat = document.querySelector("#cat");
var hat = document.querySelector("#hat");

// Your code here.
</script>
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OGpaboTKa CoOObITUN

Bbl B1acmHbl HA0 CBOUM pasyMOM, HO He Had BHEWHUMU cobbimusiMu. Kozaoa 8b!
notiMéme amo, sbl 0bpeméme cusny. Mapk Aspesnul, «Medumayuu».

HekoTopble nporpaMmMbl paboTatoT ¢ BBOAOM M0/Mb30BaTESS, MbiLLbHO U
KnaBunaTtypoii. Bpems BO3HVKHOBEHMWS Takoro BBOAA M NOC/1EA0BATENbHOCTb
[laHHbIX HEMb3s Npeacka3aTb 3apaHee. DTO TPeOyEeT MHOro NoaxoAa K KOHTPOSIO
Ha/l NOPSAKOM BbINO/IHEHMS MPOrPaMMbI, YEM YXKEe NPUBbIYHbIV HaM.

OG6GpaboTUMNKN COOLITUN

MpeacTaBbTe MHTEPEC, B KOTOPOM €MHCTBEHHbIM CMNOCO60M Y3HAaTh, HAXanu
/N Ha KHOMKY KNaBuaTypbl, 6b1/10 6bl CUMTbIBAHNE TEKYLLLETO COCTOSIHUSI KHOMKM.
UTo6bl pearnpoBaTth Ha HaXaTusl, BaM NMPULLIOCL 6bl MOCTOSAHHO CYMTLIBATb
COCTOSIHMS KHOMOK, YTO6bI Bbl MOI/I NOViMaTh 3TO COCTOSIHME, MOKA KHOMKa He
oTXanacb. bblfo 661 ONacHO NPOBOAUTL APYrMe NoACHETHI, OTHUMAatoLWMe
MPoLLeCCOpHOEe BPeMS], Tak Kak MOXHO Obl/10 Gbl NPONYCTUTb MOMEHT HaxXkaTus.

Takum 06pa3om BBoA, 06pabaTbiBasICA HA NPUMUTUBHBIX YCTpoicTBax. LLarom
Brnepépn 6bino 6bl, eC/iv Xeneso uan onepayymoHka 3aMmedasiv bl HaXaTne KHOMKK
N nepefasaiv Obl €ro B ovepeb. 3atemM nporpamMmma nepuogmyeck morna ool
NPOBeEPSATb 0Yepeb Ha HOBble COOLITMA N pearnpoBaTb Ha To, YTO HaXOAUTCS B
ouepean.

PasymeeTcsi, OHa Ao/KHa NOMHUTL O NPOBEepKe, 1 AenaTb 3T0 A0CTATOUYHO 4YacTo,
MOTOMY UYTO Ha/IMUME ANINTENBLHOMO NPOMEXYTKA BPEMEHN MeXAy HakaTnem
KHOMKX 1 TeM, Korga nporpaMma 3ameyaeT 1 pearvpyeT Ha 3To, BeAET K
BOCMPUATMIO 3TOV NMporpamMmbl Kak Mefi/ieHHO paboTatolleli. Takoit noaxon
MCNO/b3yEeTCs AOCTATOYHO PeaKo.

BapuvaHT nonyywe — Hekas NPoOMeXyTo4YHast cuctema, Kotopasi No3BoNsAET Koay
pearmpoBarb Ha COObITUA B MOMEHT X BO3HUKHOBEHMS. Bpay3epbl NO3BONSAIOT
3TO Aenatb NyTEM perncrtpaumm yHKUWIA Kak 06paboTUMKOB 3afaHHbIX COObITUIA.
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<p>llénKHNTE N0 AOKYMEHTY Ans 3amnycka obpaboTyumka.</p>
<script>
addeEventListener("click", function() {
console.log("Wénk!");

1)

</script>

dyHKUMs addEventListener pernctpupyeT cBOil BTOPOW apryMeHT Kak (pyHKLuMto,
KOTOpas BbI3bIBAETCH, KOrga onvcaHHoe B NepBOM aprymeHTe cobbiTue
c/yyaeTcs.

CoO6bITuA 1 y3nol DOM

Kaxkablii 06paboTunk cobbITUN 6Gpay3epa 3aperncTpupoBaH B KOHTEKcTe. Korga
Bbl Bbi3biBaeTe addEventListener, Bbl BbI3bIBAETE €€ Kak METO/, LIe/1I0ro OKHa,
noTomMy 4To B Bpay3epe robasibHas 06nacTb BUAUMOCTU — 3TO 0ObEKT window. Y
Kaxxaoro anemeHta DOM ecTb cBoli meToq addEventListener, N03BONSAOLLNIA
cAywarb cobbITUsI OT 3TOrO 3/IEMEHTA.

<button>Haxmy MeHA HexHo.</button>
<p>A 34ecb HeT 06paboT4yMKoOB.</p>
<script>
var button = document.querySelector("button");
button.addEventListener("click", function() {
console.log("KHonka HaxaTta.");

1)

</script>

Mpumep Ha3HavaeT 06paboTumk Ha DOM-y3en KHOMKK. Haxatnsa Ha KHOMKY
3anyckarT 06paboTunk, a HaxXaTus Ha Apyrue 4actn LOKYMeHTa — He 3arycKaror.

MpucBoeHue y3ny atpnbyTta onclick pa6oTtaeT noxoxe. Ho y y3na ecTb TO/IbKO
oauH atpubyT onclick, 3Ha4YMT TakMm crnocobom Bbl MOXETE 3aperncTpnpoBaTtb
TONbKO O0AMH 06paboTumk. Metog addEventListener no3Bonsaet o6asnAThL noboe
KO/IM4eCTBO 06paboTUMKOB, TaK YTO Bbl HE 3aMEHUTE C/TyvaiiHO y)Xe Ha3Ha4YeHHbI
paHee 06paboTUuK.

MeTog removeEventListener, BbI3BaHHbIN C TaKMMU XXe apryMeHTamm, Kak
addEventListener, ynanaet o6paboTunk.
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<button>Act-once button</button>
<script>
var button = document.querySelector("button");
function once() {
console.log("Done.");
button.removeEventListener("click", once);

3

button.addEventListener("click", once);
</script>

YTOO6bI 3TO NPOBEPHYTL, Mbl AaéM (PYyHKUUM UMSA (B JaHHOM C/lyyae, once), 4Tobbl
eé MOXHO 6bIno nepegarts 1 B addEventListener, u B removeEventListener.

OObBbeKTbl COObITUM

B npymepax Mbl MPOUrHOPMPOBa/IM TOT (PakKT, UTO (PyHKLNSAM-06paboTymkam
nepefaérca apryMeHT — 00bEKT COObITUA. B HEM XpaHUTCA AOMNONHUTEIbHASA
NHpopmauma o cobbiTun. K npumepy, ecnn Hafo y3HaTb, Kakas KHONKa MbiLn
6blna Haxara, Mbl MOXeM 06paTuUTbCA K CBONCTBY Which aToro oo6bekra.

<button>Xmn meHsa, uyem Xxouyewsb!</button>
<script>
var button = document.querySelector("button");
button.addEventListener ("mousedown", function(event) {
if (event.which == 1)
console.log("NeBas");
else if (event.which == 2)
console.log("CpegHsasa");
else if (event.which == 3)
console.log("NpaBasa");

});

</script>

XpaHsawanca B 06bekTe MHopmaLms — pasHasa 415 Kaxaoro tmna cobbITuii. Mbl
o6cyanm 3Tu TUnbl No3Xxe. CBOMNCTBO 0ObEKTA type BCcerga CoaepXUT CTPOKY,
onucbiBaloLLyo cobbiTve (Hanpumep, «click» nnm «mousedowns).

PacnpocTpaHeHue (propagation)

Cob6bITUS, 3apErMCTPMPOBaHHbIE Ha Y3/1ax, UMEeKLWUX JA0YepHMe y3/bl, Nosyyat 1
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HEeKOTOpble COObITUSA, C/TyYMBLUMECS C UX AETbMU. ECNN KNNKHYTb Ha KHOMKY
BHYTpM naparpada, o06paboTtumkm cobbITUin Nnaparpadia nony4yar cobbitue click.

Ecnn ny naparpadpa v y KHOMkM eCctb 06paboTymkn, TO NepBbIM 3anyCTUTCA
60/1ee KOHKPETHbIA — TO ecTb, 06paboTUnK KHOMKKU. CObObITUE KakK Obl
pacrnpocTpaHAaeTCcs HapyXy, OT y3na, rge OHO C/ly4nnocCh, A0 ero POAUTENbCKOTO U
fanee 0 KOpHA OOKYMeHTa. [locnie oTpaboTkn Bcex 06paboTUMKOB BCEX
NMPOMEXYTOUHbIX Y3/10B, oYepenb cpearnpoBarb Ha CoObITUEe JOXOANUT U A0
camoro okHa.

B nto60ii MOMEHT 06paboTUmMK MOXET BbI3BaTb MeTo/, stopPropagation o6bekTa
COObITUSA, YTOObI «BbICLLME» Y3/Ibl HE MONYUYNIN €r0. ITO MOXET ObITb NOSIE3HbIM,
Korga y Bac eCTb KHOMKa BHYTpW APYroro KfimkabenbHOro afieMeHTa, 1 Bbl He
XOTUTE, YTOObI K/IMKM MO KHOMKE aKTMBUPOBa/IN NOBEAEHME BHELUHETO 3/1IEMEHTA.

Cnepyowmii npumep perncTpupyet o6paboTumnkm «mousedown» Kak Ha KHOrKe,
Tak 1 Ha oKpyXxatowem naparpade. MNpu LWwenyke npasBoil KHOMKOWM 06paboTyumK
KHOMKW BbI3blBAET StopPropagation, KoTopbIin npegoTBpallaeT 3anyck
o6paboTumka naparpada. Npun KNuke Apyroi KHOMKOW 3anyckarTcs oba
obpaboTymka.

<p>Naparpa¢ c <button>kHonkoi </button>.</p>
<script>
var para = document.querySelector("p");
var button = document.querySelector("button");
para.addEventListener ("mousedown", function() {
console.log("O6paboTunk naparpada.");
1)
button.addEventListener ("mousedown", function(event) {
console.log("06paboTUMK KHOMKK.");
if (event.which == 3)
event.stopPropagation();

1),

</script>

Y 60nblUMHCTBA 0OBLEKTOB COOLITUIA €CTb CBOMCTBO target, ccbinarouleecs Ha
y3€e/, KOTOPbIA 3anycTus 06paboTkKy. Ero MoXHO UCnosib3oBaThb AJ151 NPOBEPKM
TOro, YTO Bbl HE O6pabaTbiBaeTe YTO-TO, NPULLIEALLEE C HEHYXXHOIO BaMm y3a.

Takke BO3MOXHO MCNO/b30BaTh CBOWCTBO target, UTobbl pacnpocTpaHuTb
06pab0oTKy KOHKPETHOrO Tna cobbiTus. K nprmMepy, ecnv y Bac ecTb Y3ern,
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coepxallmii ASINHHBIA CIMCOK KHOMOK, 6b1/10 6bl YyA06HEE 3aperncTpupoBaTb
oAMH 06pPabOTUMK COOLITUI ANSA y31a, U B HEM BbISICHATb, HAXasln /i1 Ha KHOMKY —
BMECTO TOr0, YTOObI PErMCTPMUPOBaTbL 06PAaBOTUMKM KaXKAOW KHOMKK MO
OTAENbHOCTN.

<button>A</button>
<button>B</button>
<button>C</button>
<script>
document.body.addEventListener("click", function(event) {
if (event.target.nodeName == "BUTTON")
console.log("Clicked", event.target.textContent);

1)

</script>

Aencrena no ymosuaHuio

Y MHOTMX COBbITWI €CTb AENCTBMSA NO YMOMYaHuIo. MNpu KNIMKe Ha CCbISKY Bbl
neperigére no Hel. Mpu HaxxaTum Ha CTPEsKY BHM3 Bpay3ep NPOKPYTUT CTPaHNLy
BHK3. 10 NpaBOMY K/IMKY MbILY Bbl YBUAMNTE KOHTEKCTHOE MEHI0. U Tak Janee.

[na 60NbLUMHCTBA TUNOB COObITUIA 06PabOTUNKM COOBLITUI BbI3bIBAOTCA A0 TOrO,
Kak cpaboTaeT gelicTBme no ymonyaHuo. Ecnim 06paboTunk He Xo4eT, YTOObI 3TO
AeCcTBME NPOUCXOAMAO0 (4acTo NOTOMY, YTO OH yXXe 06paboTas ero), OH MOXET
BbI3BaTb MeTop, preventDefault o6bekTa cobbITUS.

3T0 MOXHO MCMONb30BaTh 7151 CO3AAHNS CBOMX FOPSIUMX KNaBuLL UK
KOHTEKCTHOIO MeHH0. Takke 3TO MOXHO MCMOoMb30BaTh A/715 C/lIoMa NPUBLIYHOIO
nosib3oBaresito nHTepdelica. K npumepy, BOT CCbIsKa, N0 KOTOPOI Hesb3s NMPONTH.

<a href="https://developer.mozilla.org/">MDN</a>
<script>
var link = document.querySelector("a");
link.addEventListener("click", function(event) {
console.log("ouryuwkm.");
event.preventDefault();

1)

</script>

He genaiite Tak — eCnn y Bac HET OYeHb CepPbE3HOIN NPUUMHBI! MoNb30BaTeNAM
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Ballei cTpaHuubl OyaeT o4eHb HeyA06HO, Koraa OHWN CTONKHYTCS C
HeOXnaaHHbIMK pesynbTaraMmmn CBoux AecTBuiA. B 3aBucumMocTn ot 6paysepa,
HeKOTopble COObITUA NepexBaTuTb Henb3s. B Chrome Henb3s obpabatbiBaTb
ropsiuve KnasuLLM 3akpbITUS Tekylen 3aknagkm (Ctrl-w or Command-W).

CoO6bITUA OT KHOMOK K/laBuaTypbl

Mpu HaXXaTnM KHOMKK Ha KnasuaType 6pay3ep 3anyckaeTt cobbiTne «keydowny.
Korga oHa oTnyckaeTcs, NPoNCXoauT cobbiTre «keyup».

<p>CTpaHuya no Haxatuwo V odunoneTmBaeT.</p>
<script>
addEventListener ("keydown", function(event) {
if (event.keyCode == 86)
document.body.style.background = "violet";

1)

addeventListener("keyup", function(event) {
if (event.keyCode == 86)
document.body.style.background = "";

1)

</script>

HecmoTpsi Ha Ha3BaHue, «keydown» NPONCXOAMT He TOMbKO TOrAa, Koraa Ha
KHOMKY HaXUMAaOT. ECM HaxaTb U yAepXuBaThb KHOMKY, COObITe ByaeT
MPOMCXOANTb KaXAbliA pa3 no npuxody NOBTOPHOrO curHana ot knasuwm (key
repeat). Ecnu BaMm, K Npumepy, Hafo yBennumMBaTb CKOPOCTb UIPOBOIO NEPCOHaXa,
KOraa HaxkaTa KHOMKa Co CTPE/KOiA, M yMeHbLIaTb e€, Korga oHa oTnylleHa — Haio
ObITb OCTOPOXHbIM, YTOGbI HE YBEMUNTL CKOPOCTb KaXblli pa3 npv nosTope
CUrHana oT KHOTMKK, MHauye CKOPOCTb BO3PACTET OYEHb CU/BHO.

B npumepe ynomsiHyTo cBolicTBO keyCode 06bekTa cobbITusi. Tak Bbl MOXETE
y3HaTb, Kakasi MMEHHO KHOMKA HaxkaTa Wamn oTnylleHa. K coxasneHuto, He Bceraa
O4YeBMAHO, Kak NPeobpasoBaTh YMC/I0BbIE KOAbl B HYXHYHO KHOTKY.

Ans undp v 6yks Kog, 6yaeT kogoM cumeosia Unicode, CBSI3aHHOTO C MPOMUCHbIM
CUMBOJIOM, M306PaXEHHbIM Ha KHomnke. MeTtog cTpoku charCodeAt gaéTt Ham 3ToT
KOA.

console.log("VvViolet".charCodeAt(0));
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// - 86
console.log("1".charCodeAt(0));
// - 49

Y Apyrvux KHOMOK KoAbl MeHee npeackasyembl. JIydLmnii cnocob mx BbISICHUTb —
3KCnepMeHTasIbHbI. 3aperncTpupoBaTb 06paboTUNK, KOTOPbI 3anncbiBaeT
KOAb! KMaBuLL, K HaXaTb HYXXHYO KHOTKY.

KHonkn-mogudpmkaropel Trna Shift, Ctrl, Alt, 1 Meta (Command Ha Mac) co3gatot
COObITUSA, KaK 1 HOpMaJslbHble KHOMKK. Ho npu pa3bope KoMGuHaunin knasuL
MOXHO BbISICHUTb, ObI/IN NN HaXKaTbl MogudinkaTopsbl, Yepes ceolicTea shiftkey,
ctrikey, altkKey, n metaKey co6bITWiA KfiaBUaTypbl U MbILLIN.

<p>HaxmuTte Ctrl-Space ana npofo/mKeHus.</p>
<script>
addEventListener("keydown", function(event) {
if (event.keyCode == 32 &amp;&amp; event.ctrlKey)
console.log("Mpogomkaem!");

1)

</script>

Cob6bITua «keydown» n «keyup» garoT MHgopmaymo 0 PU3NYECKOM HaxXaTum
KHOMOK. A eC/in BaM HY)XXHO Y3HaTb, KaKoi TEKCT BBOAMT No/b30BaTe/b?
Co3pgaBarb ero U3 Haxaruin KHoONok — Heyfo06Ho. [19 3TOro cyulecTsyeT cobbiTme
«keypress», nponcxogsiee cpasy nocne «keydown» (1 noBTopstoLleecs BMecTe
c «keydownx», ecnin knasuLly NPOAO/HKAIOT YAEPXMBATL), HO TO/TbKO A1 TeX
KHOMOK, KOTOpbIe BblAatoT CMMBO/IbI. CBOMCTBO 06bekTa cobbiTusa charCode
COLEPXUT KOZ, KOTOPbIA MOXHO MHTEPNPEeTUPOBaTh kKak kog Unicode. Mbl MOXeMm
ncnonb3oBatb pyHKymto String.fromCharCode ans npespaljeHuns koga B CTPOKY
N3 O4HOro cMMBOSA.

<p>MepeBeante QOKYC Ha CTpaHuWUy M NedyaTaiTe.</p>
<script>
addEventListener("keypress", function(event) {
console.log(String.fromCharCode(event.charCode));

});

</script>

ICTOUHMKOM COBbITUSA HaXKaTWs KNaBULLIN Y3/ CTaHOBUTCS B 3aBUCUMOCTM OT
TOro, rae Haxoauncst poKyc BBoJa BO BpeMsi HaxaTusi. O6blYHbIE Y3/lbl HE MOTYT
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nonyynTb oOKyC BBOAA (EC/IM TONMBbKO Bbl HE 3a4a1m um atpubyT tabindex), a
Takune, Kak CCbIJIKW, KHOMKK 1 NMosis oopM — MoryT. Mbl BEpHECS K NONSAM BBOAA B
rnase 18. Koraa Hu y yero HeT dookyca, B Ka4eCcTBe Le/IeBOro y3na coobITUi
pabotaet document.body

KHOMKWN MblilLU

HaxkaTvie KHOMKM MbILLY TOXe 3anycKaeT HeCKO/IbKO COObITUA. COObITUSA
«mousedown» 1 «mouseup» NoxXoXxn Ha «keydown» 1 «keyup», 1 3anyckaroTcs,
Korga KHomnka Haxkara u korga otnyuieHa. CobbITUs NPOUCXOAAT Y TeX y3/10B
DOM, HazZ, KOTOPbIMW HaxXoANICA KYPCOpP MbILLIN.

Mocne cobbITMA «MOuSeup» Ha y3/1e, Ha KOTOPbIV NPULLZIACE U HaxaTue, 1
OTNyCKaHue KHOMKK, 3anyckaetcs cobbiTne “click”. Hanprumep, ecnn g Haxan
KHOMKY Haj, o4HMM naparpacom, noTom nepesBuHyn Mbilb Ha ApYyror naparpady
N OTNYCTWUT KHOMKY, COBbITMeE “click” cnyunTcs y anemMeHTa, KOTopbIi cogepxan B
cebe ob6a atu naparpada.

Ecnu gga wenka npoucxogaT [OCTaTOuyHO ObICTPO APYr 3a ApYroMm, 3anyckaeTcs
cobbiTne «dblclick» (double-click), cpa3y nocne Broporo 3anycka “click”.

N5t NoNyYeHns TOUHbIX KOOPAMHAT MECTa, re NPOU30LL/IO COGbITVE MbILLN,
o6patnTech K cBoiicTBaM pageX v pageY — OHM CoflepXaT KOOpAMHaTbI B
MUKCENSAX OTHOCUTENTbHO BEPXHET0 NIEBOTO YINa.

B npumepe co3gaHa NpMMUTMBHASA NporpaMmma g1 pucosaHus. Kaxablin pas no
KNUKY Ha AOKYMeHTe OH Ao6aBnseT ToYKy noj sawumm Kypcopom. B rnase 19
OyLeT npeAcTas/ieHa MeHee NpUMUTUBHAA NporpaMmma Ans pycoBaHus.

<style>

body {
height: 200px;
background: beige;

}

.dot {
height: 8px; width: 8px;
border-radius: 4px; /* CKpyrnéHHole yrnasl */
background: blue;
position: absolute;
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</style>
<script>
addEventListener("click", function(event) {
var dot = document.createElement("div");
dot.className = "dot";
dot.style.left = (event.pageX - 4) + "px";
dot.style.top = (event.pageY - 4) + "px";
document .body.appendChild(dot);
1)

</script>

Caoiictsa clientX u clientY noxoxu Ha pageX v pageY, HO AalT KOOpAMHATbI
OTHOCUTE/IbHO YacTu AOKYMEHTa, KoTopas BuAHa ceryac (ecnm fOKYMEHT Obis
NMPOKPYy4YeH). STO YA06HO Npu CpaBHEHNM KOOPAMHAT MbILLY C KOOpAUHATaMU,
koTopble Bo3Bpalaet getBoundingClientRect — ero Bo3spar Toxe CBA3aH C
OTHOCUTE/IbHbIMU KOOpAMHAaTaMN BUAMMOM YacTu SOKYMEHTA.

ABMWXeHue Mbliln

Kaxaplli pa3 npu casure Kypcopa Mbilly 3anyckaeTcsl COObITME «MOUSEeMOove».
Ero MOXHO MCNoMb30BaTh 47151 OTC/IEXMBAHUS NO3ULMK Mblwn. OBbIYHO 3TO
HY>XHO MPU co34aHMN HEKOel DyHKLMOHANIbHOCTM, CBA3AHHOM C
nepeTacknBaHneM 06BbEKTOB MbILLIbHO.

K npumepy, cnegytouwias nporpaMmma otobpaxaeT Nosiocky U yctaHas/MBaeT
06pabOoTKy COObLITUIA Tak, YTO ABVKEHNE BIEBO M BNPaBO YMEHbLLAET UMK
yBEINYMBAET €€ LLUMPUHY.

<p>MepemMecTUTe Mblllb A5 YBE/UYEHUS WUPUHbI:</p>
<div style="background: orange; width: 60px; height: 20px">
</div>
<script>
var lastX; // MNocnegHss NO3ULNUSA MbllK
var rect = document.querySelector("div");
rect.addEventListener("mousedown", function(event) {
if (event.which == 1) {
lastX = event.pageX;
addEventListener ("mousemove", moved);
event.preventDefault(); // 3anpeTum BbigeneHue
}
1)

function moved(event) {
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if (event.which !'= 1) {
removeEventListener ("mousemove", moved);
} else {
var dist = event.pageX - lastX;
var newWidth = Math.max(10, rect.offsetWidth + dist);
rect.style.width = newwidth + "px";
lastX = event.pageX;

b
b

</script>

O6patnte BHUMaHne — 06paboTumk «mousemove» 3aperncTpmpoBaH y BCero
OKHa. [laxxe ecnn Mbllb YXO4UT 3a nNpeaesbl Nos10CKN, Ham Hafo O6HOB/MATL eé
pasmep 1 npekpawiarb 310, KOrga KHOMKY OTMyCKatoT.

Korpa Kypcop nonajaet Ha y3en 1 yXoauT C Hero, NpoucxoasT cobbITus
«MOUSEOoVer» Or «Mouseout». IX MOXHO MCNO/b30BaTh, KPOME MPoYyero, As
co37aHNA 3PPEKTOB NPOBEAEHUS MbILLN, NOKa3bIBas UM MEHSISI CTUSb Yero-
NMBO, Koraa Kypcop HaxoamTCst Haf, 3TUM 3/1IEMEHTOM.

K coxaneHuto, co3gaHune Takoro afpgpekra He orpaHuyMBaeTCs 3arnyckom ero npu
CObbITMM «mouseover» 1 3aBepLleHneM npu coodbITUN «mouseout». Mpn
[ABWXEHUN MbILLIKW OT y3/1a K ero Jo4epHUM y3/1aM Ha POAUTENIbCKOM y3/ie
NPONCXOAUT COObITME «MOUSEOUt», XOTS Mblllb, BOOOLLE FOBOPS, €ro 1 He
nokugasna. Yro ewé xyxe, aTn cCobbITUS pacnpoCTPaHATCA Kak U Bce apyrue,
NMO3TOMY Bbl BCE paBHO NOJ/ly4YaeTe «mouseout» npu yxoae Kypcopa ¢ 0gHOro nx
[l0MepHMX Y3/10B TOrO Y34, rae Bbl 3aperncTpupoBain 06paboTyuk.

[na o6xona npobaemMbl MOXHO MCMNO/b30BaTh CBOMCTBO relatedTarget o6bekTa
co6bITniA. OH coobulaeT, Ha KakoMm y3/1e 6blia 40 3TOro Mblllb Npu
BO3HMKHOBEHMM COOLITUSA «MOUSEOVEr», N HA KaKOW 3/IEMEHT OHa NepexoauT npu
cobbITUN «mouseout». Ham Hago MeHATb adodoekT, TONbKO Koraa relatedTarget
Haxo4uTCs BHE Hallero LeneBoro y3na. Tofibko B 3TOM c/lyvyae cobbiTue Ha
caMoM fene npeacrasniseT coboi nepexon Ha Haw y3en (UK yXo4 ¢ y3na).

<p>HaBegunTe Mbillb Ha 3TOT <strong>naparpa¢ </strong>.</p>
<script>
var para = document.querySelector("p");
function isInside(node, target) {
for (;, node !'= null; node = node.parentNode)
if (node == target) return true;
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para.addEventListener("mouseover", function(event) {
if (!isInside(event.relatedTarget, para))
para.style.color = "red";

1),

para.addEventListener("mouseout", function(event) {
if (!isInside(event.relatedTarget, para))
para.style.color = "";

1)

</script>

®yHKUMA isinside nepebupaeT BCex NPeaKoB y3/a, Noka He OXOANUT A0 Bepxa
[OKymMeHTa (1 Torga y3en paseH null), nam xe He HaxoguT 3a4,aHHOTO e
poguTens.

[lo/mkeH 06aBUTb, YTO Tako adpdEKT AOCTMXMM ropasao npole Yyepes
ncesgocenektop CSS nog HasBaHMeM :hover, kak nokasaHo HWXe. Ho korga npu
HaBe[eHWM BaM HaZ0 Aenartb YTo-TO 6osiee CNoXHoe, YeM U3MEHEHME CTUNA
y3na, npuaéTcsa UCnosib30BaTb TPHOK C COObITUAMY «MOUSEOVEr» N «MOUSeouUt».

<style>
p:hover { color: red }
</style>
<p>HaBeguTe Mblllb Ha 9TOT <strong>naparpa¢ </strong>.</p>

CoObITUA NPOKPYTKU

Korga anemMeHT NpokpyynBaeTcs, 3anyckaercs coobiTue «scroll». 3T1o
MCNOMb3YETCS BO MHOIMX Crlydasix, HanpumMmep 4Tobbl y3HaTb, Ha YTO ceinyvac
nosib3oBaresib CMOTPUT (YTOObI OCTaHaBNMBATbL aHUMaLMI0, He MOoMaBLUYyHo Ha
3KpaH, U1 OTNPaB/IATb CEKPETHbIE LUMUOHCKNE AOHECEHWS B Ball 3/104EACKNi
Wwtab), v Bu3yasibHO AEMOHCTPUPOBAThL Nporpecc (nogcseymsas 4actb
cofepXaHus nnn nokasbiBasd HOMep CTpaHuLbl).

B npumepe B NpaBoM BEPXHEM YI/y AOKYMEHTa co3A4aéTcst UHAMKATOP npoLecca,
KOTOPbIVi 3aN0/THSIETCS N0 Mepe NPOKPYTKM 3M1EMEHTA BHUS.

<style>
.progress {
border: 1px solid blue;
width: 100px;
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position: fixed;
top: 10px; right: 10px;
}
.progress > div {
height: 12px;
background: blue;

width: 0%;
}
body {
height: 2000px;
}
</style>

<div ><div></div></div>
<p>Scroll me...</p>
<script>
var bar = document.querySelector(".progress div");
addEventListener("scroll", function() {
var max = document.body.scrollHeight - innerHeight;
var percent = (pageYOffset / max) * 100;
bar.style.width = percent + "%";

1)

</script>

Mo3nuna anemeHTa fixed o3Ha4yaeT nNoyTU TO Xe, 4YTo absolute, HO ewé n
npefoTBpaLlaeT NPoKpyYnBaHme asieMeHTa BMeCTe C OCTas/IbHbIM JOKYMEHTOM.
CwMbICN B TOM, YTOObI OCTaBUTb HaLl MHAMKATOP B Yray. BHyTpU HEro Haxogautcs
[APYroi 3N1IeMEHT, KOTOPbI U3MEHSIET pasmMep, oTpaxas TeKyLuin nporpecc. Mbl
MCNosb3yeM NPOLEHTbI BMECTO PX A1 3a4aHu1s LWMPUHbI, YTOObI pasmep
aleMeHTa U3MEeHS/ICA OTHOCUTENIbHO pa3mepa BCero nHamnkarTopa.

nobanbHasa nepemeHHas innerHeight gaéTt BbICOTY OKHa, KOTOPYHO HaA0 BblYeCTb
13 MOMTHOW BbICOTbI MPOKPYYMBAEMOrO 3/1IEMEHTA — NPY AOCTVKEHUM KOHLA
aneMeHTa NpokKpyTKa 3akaHuymBaeTcs. (Takke B gononHeHue K innerHeight ectb
nepemMeHHas innerWidth). Nogenve TekyLyo No31UUI0 NPOKPYTKN pageY Offset Ha
MaKCUMaUTbHYH NO3MLMI0 NPOKPYTKN, 1 YMHOXMB Ha 100, Mbl NOMYUYUIN NPOLLEHT
ANS viHAMKaTopa.

Bbi3oB preventDefault He npegoTBpaLaeT NPokpyTKy. O6pPabOTUNK COBLITUS
BbI3bIBAETCSH Y)X€ MOCc/ie TOro, Kak NPoKpyTKa Cy4Ynnach.

Co0ObITuA, cBAA3aHHbIe C (POKYCOM
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Mpwn nonyyeHnn aneMeHTOM ookyca Gpay3ep 3anyckaet cobbiTne “focus”. Korga
OH TepseT pokyc, 3anyckaeTcs cobbiTue “blur”.

B oTnnune ot npeabiayumx cobbITUin, 3TU ABa HE PacnpPOCTPaHSOTCS.
O6paboTunk poanTENbLCKOro y3/1a He YBeAOM/ISETCA O NOyYEeHUN UNun ytpare
dookyca gouYepHNM 3/IEMEHTOM.

CnepaywoLwnii npuMep AeMOHCTPUPYET TEKCT NOACKA3KN A1 TOro TEKCTOBOrO Mons,
Y KOTOPOrO B [iaHHbIi MOMEHT DOKYC.

<p>Umsa: <input type="text" data-help="Bawe nosHoe uma'"></p>
<p>Bo3pacT: <input type="text" data-help="Bo3pacT B rogax"></p>
<p id="help"></p>

<script>
var help = document.querySelector("#help");
var fields = document.querySelectorAll("input");
for (var i = 0; 1 < fields.length; i++) {
fields[i].addEventListener("focus", function(event) {
var text = event.target.getAttribute("data-help");
help.textContent = text;

});

fields[i].addEventListener("blur", function(event) {
help.textContent = "";

});
}

</script>

O6bekT window nonyyaet cobbiTusa focus u blur, korga nonb3osatenb Bblgenser
nnu yompaet hoKyC C 3aknagkm bpaysepa Ui okHa bpaysepa, B KOTOPOM
NnoKasaH 0KYMEHT.

CoObITue 3arpysku

Korga 3akaHumBaeTcs 3arpyska cTpaHuupbl, Ha o6bekTax window 1 body
3anyckaeTtcs cobbiTve “load”. 10 YacTo UCMob3yeTca A5 NNaHUPOBaHMS
NHULNANN3NPYIOLLMX OEeACTBUIA, KOTOPbIM HEOOXOAUM MOJSTHOCTHH MOCTPOEHHbI
[OKYMEHT. BCNOMHUTE, UTO COAEPXNMOE TEroB <script> 3anyckaeTcs cpasy, Kak
TO/IbKO Ter BCTpeyaeTcs. Horga a1o C/AULWKOM paHo — HanpumMep, Korga CKpunty
HY)XXHO YTO-TO cefiaTb C TEMU YacTAMM AOKYMEHTA, KOTOpPble HAaXOAATCA nocse
Tera <script> .
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Y aneMeHTOB Tuna KapTUHOK UK TErOB CKPUMNTa, KOTOPbIe 3arpyatoT BHELUHNIA
dhainn, Toxe ectb cobbiTHe “load”, KOTOpOe nokasblBaeT, YTo dpain 3arpyxeH. Kak
N cobbITUA dpoKyca, COBbITUS 3arpy3kn He PacrnpoCTPaHAKTCA.

Korga cTpaHuua 3akpbiBaeTcs Uamn ¢ Heé yxogaT (Hanpumep, No CCbIsiKe),
3anyckaeTtcs cobbiTne «beforeunload». OCHOBHasA Uesb — 3aWUTUTb
Nnosb3oBartesis oT C/lyvyaiHOW NoTepn AaHHbIX NPU 3aKpbITUMN AOKYMEHTA.
MpepoTBpalleHne 3akpbITUA CTPaHULbl He NPOU3BOAMTCS, KakK Bbl MOT/IN
nogymartb, npu nomowm preventDefault. BmecTo aToro ncnosnb3yercsa Bo3spar
CTpPOKM 13 ob6paboTumka. CTpoka 6yaeT ucrnosb3oBaHa B Anasnore, KOTopblii
crnpawmBaeT Nosb30BaTesisi, XOUET JIM OH OCTaTbCA Ha CTPaHULE NN NOKNHYTb
eé. DTOT MexaHn3M rapaHTUpPYET, YTO MO/Ib30BaTE/lb MOXET NMOKMHYTb CTPaHNLLY,
[lake ecniv Ha Heli paboTaeT 3M10BpeaHbI CKPUMT, KOTOPbIM Obl XOTeN He
OTnycKaTb Mosib3oBaTe s, a BMECTO 3TOro NokasbiBasl 6bl EMY MOLUEHHNYECKYHO
peksiamy no CH/XEHUIO Beca.

MpachmK BbINO/THEHUA CKpUNTa

HeckonbKo BeLLel MOryT NPUBECTU K CTapTy ckpunTa. UTeHne Tera <script> —
ofHa 13 HMX. 3anyck cobbITna — ewé ogHa. B rnaee 13 ob6cyxaaetca pyHKumA
requestAnimationFrame, KoTopas nnaHupyeT 3anyck yHKLUUK nepes cneayroLlein
NepeprcoBKO CTpaHULbl. DTO eLlé oanH Cnocob 3anyCTnTb CKPUMT.

BaXXHO NOHATb, YTO XOTS COOLITUA 1 3anyckatTcs B 11060 MOMEHT, [iBa pasHbIX
CKpunTa ogHOBPeEMEHHO paboTaTb He MOryT. Ecnun ckpunt paboTaeT, 06paboTUnKu
COObITUIA 1 3an/1aHNPOBaHHbIE APYrMM CNOCOO60M KyCKU Kofa ByayT XAaTb CBOEl
ouvepean. NMoatTomMy AOKYMEHT NOABUCAET, KOrga CKpUnT paboTaeT C/IMWKOM A0/rO.
Bpay3ep He o6pabaTbiBaeT LENYKM U Apyrve cOObITUA BHYTPU AOKYMEHTa
MOTOMY, YTO OH HE MOXET 3anyCTUTb 06paboTUMKn COObLITUIA, NOKa paboTaeT
TEKYLLNIA CKPUMT.

B HEKOTOPbIX MPOrPaMMHbIX OKPYXXEHUSIX MOXHO 3arnyckaTb HECKOMbKO NMOTOKOB
0flHOBpeMeHHO. MOXHO caenatb nporpammy 6biCTpee, ec/v BbINO/HAThL
HECKO/bKO Belleli 0IHOBPEMEHHO. Ho Korga HecKoMbKo AeCTBYHOLWMUX 1L
TPOrarT OfIHA 1 Te e YacTu CUCTEMbI B OZIHO 1 TO e BPEMsi, NPoAyMbIBaThb
nporpaMMy CTaHOBUTCS Ha NOPSIA0K C/IOXKHEE.
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To, 4yTo nporpammbl JavaScript genatoT No o4HON Belwm 3a pas, obneryaet Hawy
XW3Hb. ECN BamM O4YeHb Haflo caenatb B DOHE YTO-TO TSHKENOe, He noABeLlnBas
npun 3TOM cTpaHuuy, bpay3epbl NPeaoCcTaB/SOT WTYKY NOA Ha3BaHWEM «CETEBbIE
paboune» (web worker) — nsonnposaHHoe oKpy>xeHne JavaScript, paboTtatowee
BMECTE C [/1laBHOW NporpaMmoii Haf, OKYMEHTOM, KOTOPOE MOXET 06LaTbCsl C
HEel TONbKO NOCPEeACTBOM COOOBLLEHWIA.

MpeanonoXxum, y Hac ecTb caeayoLlnin kog B dpaiine code/squareworker.js:

addEventListener("message", function(event) {
postMessage(event.data * event.data);

1);

MpeacTaBbTe, YTO BO3BEAEHUNE B KBAAPAT — OUYEHb TSAXENOe, A0/ro paboTaroLLee
BblUMC/IEHNE, KOTOPOE HaM Hao 3anyCTUTb DOHOBbLIM NMOTOKOM. Takoi Kop,
nopoxgaet «paboyero», OTnpas/IseT eMy HECKO/IbKO COOOLLEHUIA, U BbIBOAUT
pe3ynsrarbl.

var squareWorker = new Worker("code/squareworker.js");
squareWorker.addEventListener("message", function(event) {
console.log("The worker responded:", event.data);

1);
squareWorker.postMessage(10);
squareWorker.postMessage(24);

®yHKLMA postMessage oTnpasiseT coobLeHre, KOTOpoe 3anyckaeT cobbiTve
“message” y npMHMMatoLLLeli CTOpPOoHbI. CKpUNT, co3aasLumnii paboyero, oTnpasnsieT
1N Noy4yaeT coobleHnst yepes 06bekT Worker, Toraa kak pabounii o6LaeTcs co
CKpPUNTOM, CO34aBLUNM €ro, OTNpaBs/ifAsa U Nnoayyas coodLeHns yepes ero
cob6CcTBEHHOE 171106a/1bHOE OKPYXXEHME — KOTOPOe AB/SAETCS OTAE/TbHbIM
OKpY>X€HMEM, He CBA3aHHbIM C OPUTMHA/TbHBIM CKPUMTOM.

YcTtaHOBKa TauumepoB

dyHKUMA setTimeout cxoxa ¢ requestAnimationFrame. OHa niaHMpyeT 3anyck
Apyro coyHKUMK B ByayLiem. Ho BMECTO BbI30Ba (OYHKLMW NPV CneayoLel
NepepucoBKe CTPAHULIbI, OHA XAET 3afaHHoe B MUI/IMCEKYHAAX Bpems. dTa
CTpaHMLa Yepes [ABe CeKyHAbl NPEBPALLAETCS U3 CUHEl B XENTYIHO:
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<script>
document.body.style.background = "blue";
setTimeout(function() {
document.body.style.background = "yellow";
}, 2000);
</script>

Horaa Bam HaZl0 OTMEHUTb 3an/1aHUPOBaHHY PYHKLMIO. DTO MOXHO caenartb,
COXpaHuMB 3HauYeHune, Bo3Bpaljaemoe setTimeout, 1 3aTeM BbI3BaB C HUM
clearTimeout.

var bombTimer = setTimeout(function() {
console.log("BOOM!");
}, 500);

if (Math.random() < 0.5) { // 50% chance
console.log("Defused.");
clearTimeout (bombTimer);

}

®yHKLMA cancelAnimationFrame paboTaer Tak xe, kak clearTimeout — BbI30B eé
CO 3Ha4yeHneM, Bo3BpaLWEHHbIM requestAnimationFrame, OTMEHUT 3TOT Kaap
(ecnv OH yxe He 6bl/1 BbI3BaH).

Moxoxuii Habop hyHKuMiA, setinterval u clearinterval ncnonb3yercsa gns
YyCTaHOBKW TaliMepOoB, KOTOpble ByAyT NOBTOPATLCS KaXable X MUMINCEKYHA,.

var ticks Q;
var clock = setInterval(function() {
console.log("tick", ticks++);
if (ticks == 10) {
clearInterval(clock);
console.log("stop.");

}
}, 200);

YcTtpaHeHue nomex (debouncing)

Y HEKOTOpbIX COObITUI €CTb BO3MOXHOCTb BbIMO/THATLCS ObICTPO U MHOTO pa3
noapsa (Hanpumep, «kmousemove» K «scroll»). Mpyn 06paboTke Takmx CoOObITUI
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HaA0 ObITb OCTOPOXHbLIM U HE AenaTb HAYEro «TSHKENOro», Nnu Baw 06paboTymk
3alMET CTO/IbKO BPEMEHM Ha BbINO/IHEHME, YTO B3aMOLENCTBME C JOKYMEHTOM
6yner measieHHbIM 1 NPEPbIBUCTbIM.

Ecnn B Takom 06paboTumnke HaZo cAaenarb YTO-TO HETPUBNAIbHOE, MOXHO
ncnosb3oBaTb setTimeout, YUTOObI rapaHTUPOBaTh, YTO Bbl Ae/laeTe 370 He
C/IULLKOM YacTo. ITO 0ObIYHO Ha3bIBAKOT «yCTPaHEHNEM MOMEX» B COObITUN. K
3TOMY CYLLLECTBYET HECKO/IbKO C/Ierka pas/imyaroLmxcs noaxon0s.

B nepBomM npumepe Hago caenartb YTo-To, Korda nosib3oBaresb nevaraert, HO He
HaJo AenaTb 3T0 cpasy Nnocsie 3anycka Kakaoro CoobITUA HaXKaTusa Ha KnaBuLLN.
Korga oHn GbICTPO neyartaroT, HaM Hafo NoAoXaaTh, Korga BO3HMKHET naysa.
BmecTo HeMeanIeHHOro BbINOSIHEHNSA AENCTBUA B 06paboTUmKe, Mbl
yCTaHaB/MBaeM TarimayT. Takke Mbl o4MLaemM npeablayLwunin TanmayT, ecnm oH
Obl/1, TaK YTO €cnin cobbITUA 6/IM3KO O4HO OT ApYyroro (bavke, YemM 3agepxka
Taiimepa), npegplayliee cobbiTne 6yaetT OTMEHEHO.

<textarea>Hanuwnte TYyT 4YTO-HUOYAbL...</textarea>
<script>
var textarea = document.querySelector("textarea");
var timeout;
textarea.addEventListener("keydown", function() {
clearTimeout (timeout);
timeout = setTimeout(function() {
console.log("Bb ocTaHOBUAUCHL.");
}, 500);

1)

</script>

Ecnu 3agatb undefined ans clearTimeout, nnun Bbi3BaTb €ro ¢ TariMayTom,
KOTOPbIA y)XKe NPOM30LWEST, TO HUYETO He NPOon3oNAET. Taknm 06pa3oM, He Haao
OCTOPOXHMYaTb NP ero BbI30BE, 1 Mbl MPOCTO NOCTYNaeM TaK A1 Kakaoro
CO6bITUA.

MOXHO 1cnonb3oBaTb HEMHOIO APYron Noaxo, ec/iv Ham Hafo pasgenuTb
OTBETbI MMHUMaJIbHbIMU MPOMEXYTKaMN BPEMEHW, HO NPX 3TOM 3arnyckaTb UX B TO
BPEMS, Korga nponcxoadar cobbiTuaA, a He nocrie. K npumepy, Hafo pearmposarb
Ha CcoObITUA «Mmousemove», NokasblBas TekyLe KOOPAMHATbI MbILW, HO TOJTbKO
Kaxable 250 MUNINCEKYHA.
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<script>
function displayCoords(event) {
document.body.textContent =
"Mowb Ha " + event.pageX + ", " + event.pagey;

var scheduled = false, lastEvent;
addEventListener ("mousemove", function(event) {
lastEvent = event;
if (!scheduled) {
scheduled = true;
setTimeout (function() {
scheduled = false;
displayCoords(lastEvent);
}, 250);

}
1)

</script>

Ntor

O6paboTumnkmn cobbITUIA NO3BOMSKOT 0GHAPYXXNBATb N pearnpoBaTb Ha COObITUSA,
Ha/ KOTOPbIMU Mbl HEe BNAaCTHbI. /15 X pernctpauun ncnosb3yeTcs MeTos
addEventListener.

Y co6bITuiA ecTb onpeaensowmii ux Tun («keydown», «focus», n Tak ganee).
BONbLINHCTBO COObLITWIA BbI3bIBAKOTCA KOHKPETHbIMKM yY3namu DOM, 1 3aTem
pacnpocTpaHAKTCA Ha UX NPeaKoB, NO3BOAA CBA3AHHLIMU C HUMU
obpaboTumkam obpabarbiBaTb UX.

Mpu BbI30BE 06paboTUMKa emy nepefaétcss 06bEKT COObITUSA C JONO/THUTENIBHOW
nHhopMaLmen o cobbITUN. Y 06bekTa Takke eCTb METOAbI, NO3BOMAIOLLME
OCTaHOBUTb AasibHellee pacnpocTpaHeHue (stopPropagation) n npefoTepatuTb
06paboTKy cobbITUA Bpay3epom no ymonvaHuto (preventDefault).

Haxkatna Ha knaBuLwm 3anyckatoT coobiTns «keydowny, «keypress» n «keyup.
Haxartna Ha KHOMKM MbILKX 3amnycKatoT coObITUA «mousedown, «mouseup» U
«click». [1BMXeHMA MbILWK 3amnyckakT COObITUS «mousemove», 1 BO3MOXHO
«mouseenter» 1 «kmouseout».

[MPOKPYTKY MOXHO 0B6HapYyXuTb Yepes cobbiTne “scroll”, a nameHeHus gpokyca
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yepes cobbITus «focus» n «blur». Korga 3akaHuMBaeTcs 3arpyska fOKYMEHTa, Y
obbekTa window 3anyckaetcsa cobbiTne “load”.

B 04HO 1 TO e BpeMs MOXeT paboTarb OAUH y4acToK Nporpammsbl. [Noatomy
06paboTUMKM COOBLITUIA 1N apyrve 3ansaHMpoBaHHble CKpUNTbI OyayT XaaTb
OKOHYaHMs paboTbl TEKYLLNX.

YnpaxHeHuUs

LleH3ypa knaBuatypbl

B npomexyTtke ¢ 1928 no 2013 rog TypeLiKMe 3aKoHbl 3anpeLLasv ncnonb3oBaHne
6ykB Q, W 1 X B o(hrMasibHbIX OKYMEHTax. 3TO AB/IASIOCh YacTblo 06LLel
NHULMATUBbI NOAABMEHUSA KYPACKOMW Ky bTypbl — 3TW OYKBbI MCMOMb3YHOTCH B A3bIKE
Kyp40B, HO He Yy TYPKOB.

B kauecTBe yrnpaxHeHusi Ha TeMy CTPaHHOIO NUCNOMb30BaHUSA TEXHOMNOMIA, S
NpoLLy Bac 3anporpaMmmpoBath nose A5 BBoAa TeKcTa Tak, YTobbl 3TN GYKBbI
Hesnb3s 6bI/10 TyAa BnucaTtb. HacueT KonnmpoBaHWs U BCTaBKU 1 APYTNX NOAOOHbIX
BO3MOXHbIX 06X00B NpaBuia He 6eCnoKONTECH.

<input type="text">

<script>
var field = document.querySelector("input");
// Your code here.

</script>

Cnep Mblilin

B paHHue aHu JavaScript, koraa 6bi10 BpeMst Kpuyallmx AoMaLLHKUX CTPaHuL, C
06MNNeM aHUMMPOBAHHBIX KAPTUHOK, NN UCNOb30BA/IN S3bIK OYEHb
BAOXHOBASHOWMMY crioco6amun. OAHUM U3 HUX Bbln «Cef, MbILN» — Cepus
KapTUHOK, KOTOPbIE C/1e10Ba/IN 3a KyPCOPOM NPV ero ABVXEHUN N0 CTPaHWULE.

1 xouy, UTO 6bl Bbl B YNPaXKHEHUN CAeNan Takoi crep. Vicnonbayiite ¢
a6CcoNTHLIM NO3ULMOHMPOBaHMEM, (PUKCUPOBAHHLIM Pa3MepPoM 1 LIBETOM (hoHa.
Cospalite Kyuky 2/1eMEHTOB 1 NPU ABVXEHUI MbILLW NOKa3biBaiTe UX CNeAoM 3a
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KypCOpPOM.

K aTOMy MOXHO NogoinTn MHOrMMK cnocobammn. MoXxHo caenarb o4eHb NpocToe
NIV OYEHb CNIOXHOE peLleHne, Kak yrogHo. MNpoctoe — XxpaHuTb (OMKCUpPOBaHHOEe
KO/INYECTBO 3/1IEMEHTOB M MPOXOANTL NO HUM B LMK/E, ABUras Kax bl
CNefyoLLmMii Ha TekyLlee MecTo Kypcopa, Kaxbli pa3 Korga criydyaetcs cobbiTve
«mousemove».

<style>
.trail { /* className gns 3nemeHTOB, NeTAWUX 3a Kypcopom */
position: absolute;
height: 6px; width: 6px;
border-radius: 3px;
background: teal;

}
body {

height: 300px;

}
</style>

<script>
// Baw Kop.
</script>

3aknagku

NHTepdbeiic 3aknagok BcTpedyaeTcst yacto. OH No3BOJISIET BaM BblGUpaTh NaHe b
nHTepdelica, BbIGUPas OflHy U3 HECKOMbKMNX TOpYALLMX 3aKNafoK Ha, 9/1EMEHTOM.

B ynpaxHeHun BaM HY>XHO caenartb NpocTol nHTepdeiic 3aknagok. Hanuwwre
dyHKumio asTabs, koTopasi npuHMMaeT y3es1 DOM, 1 co3gaéTt 3aknagouHbiii
NHTEepdeiic, NokasbiBas JOYEPHME 3N1EMEHTbI 3TOrO y3na. Ei Hy)KHO BCTaBNATb
CMNUCOK 3/IEMEHTOB <button> BBEPXY y3/a, N0 OAHOMY Ha KaXblil fo4epHUit
3N1EeMEHT, cofepXaLymx TEKCT, NosyvyeHHbIn N3 aTpuobyTta data-tabname. Bce,
KpOMe OHOr0 U3 AOYEPHUX 3MIEMEHTOB, A0/HKHbI ObITb CnpATaHbl (NPY NOMOLLN
display style none), a TekyLmin BUAMMbIA y3€/1 MOXHO BblGpaTb HaxkaTtnem
KHOIKW.

Korga oHo 3apaboTaer, paclumpbte OyHKUMOHaU, YTOObI Y TEKYLLEN aKTUBHOM
KHOMKW Obl/1 CBOW CTU/b.
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<div id="wrapper'">

<div data-tabname="one">3aknagka oguH</div>

<div data-tabname="two'">3aknagka pgsa</div>

<div data-tabname="three">3aknagka Tpu</div>
</div>
<script>

function asTabs(node) {

// Baw Kog.

}

asTabs(document.querySelector ("#wrapper"));
</script>

OO6paboTka cOObITHI
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MpoeKT: urpa-nnardgopmep

Bcs Hawa Xu3Hb — uegpa. VteH baHKc, «2pok»

BrnepBble s yBNEKCA KOMMNbOTEPAMN, Kak 1 60/bLUMHCTBO AeTel, yepes
KOMMbIOTEPHbIE Urpbl. MeHA 3aTAHY/10 BO BCE/IEHHYIO CUMY/IMPOBAHHbLIX MUPOB,
KOTOPbIMU MOXHO ObI/10 YNPaBiATh, U B KOTOPbIX paccka3blBa/IMCb UCTOPUU — MHE
KaxkeTcs 60/bLUe MOTOMY, YTO B HUX Obl/T AaH NPOCTOP MOEMY BOOOPaXKeHUIo, YeMm
N3-3a peasibHbIX BO3MOXHOCTEW, KOTOPbIE OHU NPeaoCTaB/Is/N.

HukomMy 6bl HEe noXenas Kapbepy UrpoBoro nporpaMmmncTa. Kak n B My3blkasibHOM
NHOYCTPUN, HECOOTBETCTBUE MEXAY KONIMUYECTBOM MOJIOAbIX NIOAEN, XenatoLwmx
nonacTb TyAa U peasibHbIM CMPOCOM Ha HUX, CO34aET He340P0BYI0 cpeay. Ho
HanucaHve urp Ana passnevyeHns — 3To OYeHb 340P0BO.

B 37O rnaBe Mbl N3y4ynM peanmialmio npocToro naargopmepa. B
nnarchopmepax (Mnu «npbirai n 6ern») ot nrpoka Tpebyetcs aApuratb Urypky no
(06bI4HO) ABYMEPHOMY MUPY, KOTOPbI Mbl BUAUM COOKY, 1 4acTo NepenpbIrmBathb
yepes pasHble LUTYKMW.

Urpa

Hawa vrpa 6yaet npumepHo 6a3upoBarbcs Ha urpe Dark Blue ot Tomaca
Maneda. A BbIGpPan e€, NOTOMY UYTO OHa KaK pa3BriekaresibHas, Tak U1
MUHUMa/IUCTUYHASA, U €€ MOXHO caenarb MUHUMYMOM Kofa. Beirnagnt oHa Tak:

YEpPHbIN NpAMOYroNibHUK NpeACcTaBNsAeT UTPoKa, Ybs 3a4ada — cobmparb XENTble
KBagpaTtbl (MOHETbI), n3berast KpacHbIX y4acTkoB (f1laBa?). YpoBeHb
3aKaHuMBaeTcs, Korga Urpok cobpasl BCe MOHETbI.

Vrpok MOXeT XoANTb Knasuwamuy B1EBO 1 BNpaso, U npbiratb KnaBuLLIENR BBEPX.
[MPLIKKN — 3TO cneymasibHOCTb Hallero nepcoHaxa. OH MOXEeT npbiratb B
HECKOJIbKO pa3 Bbllle CBOENo poCTa N MEHATL HanpaB/1eHNE ABMXXEHNA B BO34YXE.
OTO He OYEHb-TO PeasINCTUYHO, HO NMOMOraeT UrPoKy NOYyBCTBOBATb NOJIHbIN
KOHTPOJIb Ha €ro 3aKpaHHbIM aBaTapoM.
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Y urpbl (hrkcnpoBaHHbIin OOH B BUAE PELLETKU, rae ABVKYLLMECHA 3NEMEHTHI
HaknagbiBaloTcs Ha (hoH. Kaxaana Adyelika pelwéTkn nnbo nycras, 1mbo ABnsieTcs
CTeHo, M60 naBow. ABMXKyLMeCs 3N1eMeHTbl — UTPOK, MOHETbI, N HEKOTOPbIE
KYCOYKM NaBbl. B OT/iMune ot CUMYNAUUKN XNU3HW U3 1aBbl 7, NO3ULUN 3TUX
3/1EMEHTOB He MpuBsA3aHbl K peléTke. VX KoopanHaTtbl MOryT ObITb APOGHLIMNA,
obecneunBas njaBHOE ABWKEHNE.

TexHonorus

MbI ncnonbdyem DOM 6pay3epa ans rpadovku, U YnTaem BBOZ, NOb30BaTeNs,
06CcnyxnBas cobbITUA KnaBnaTypsbl.

Kof, OTHOCALLMIACA K 3KpaHy 1 KfiaBmaType — Hebosibliasi YacTb PaboTbl, KOTOPYHO
Ham Haj, npofenatb 418 CO34aHUA Urpbl. Tak Kak BCE COCTOUT U3 LBETHbLIX
KBagpaTuKoOB, pMCcOBaTb 3TO NMPOCTO: Mbl CO3aEM 35iemeHTbl DOM 1 ncnonb3yem
CTWAN, YTOObLI 3a4aTb UM UBET (DOHA, pa3Mep 1 pacrosioXeHne.

Mbl npeacTaBnsieM poH Kak TabnLly, NOCKO/bKY 3TO — HEM3MEHHAas PeLleTKa u3
kBagpaToB. CBOGOAHO ABUTAOLLMECS 3/IEMEHTbI MOXHO HaK/1aAblBaTb CBEPXY,
Mcnosb3ysi abCoOTHOE NO3ULMOHUPOBAHNE.

B nrpax un gpyrnx MHTEPaKTUBHbIX NporpaMmmax ¢ rpacmyeckor aHumaumen,
KOTOpble AO/MKHbI pearmpoBaTtb Ha AeNCTBUS Nosib3oBaTens 6e3 3a4epXKkn, O4eHb
Ba)kHa a(ppekTnBHOCTL. X0TA DOM He 6b111 3agymaH Ans BbiBoga
BbICOKOCKOPOCTHOW rpaddukn, OH CNpaBAsieTCs C 3TUM lyylle, YeM MOXHO
oxunaatb. B rnase 13 Bbl BUAENN HEMHOXKO aHMMaLUunU. Ha coBpeMeHHOM
KOMMbIOTEpPe Takasi npocTasa urpa aEeT Hensoxo, Aaxe ecnm He CUIbHO MyYUTbCSH
C onTuMM3aLnen.

B cnenytowwein rnase Mbl U3y4mM OpYryto TEXHONOMNIO 6pay3epa, Ter , KOTopblii
npefocTasnseT 6osiee TpaAnLMOHHBIA CNocob AnA pucoBaHus, 1 paboTaeTt ¢
dhopmamu 1 nnkcensmmn BMecTo aniemeHtos DOM.

YpoBHMU

B rnaBe 7 Mbl MCMO/b30Ba/IN MACCUBbLI CTPOK /151 ONMUCAHWS 1BYMEPHOW PELLETKM.
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Mbl MOXeM cAenatb TO Xe 1 34eCb. ITO NO3BONUT HaM pa3pabaTbiBaTb YPOBHU
6e3 Toro, UTobObl CHa4Yasa NnucaTb PeaakTop YPOBHE.

MpoCTOi ypoBEHb MOXET BbIMNAAETb TakK:

var simplelLevelPlan

1
—

n X =

X

n X 00 X ",
"X @ XXXXX x ",
"XXXXX x ",
u ity v

" XXXXXXXXXXXXXX ",

1;

dukcupoBaHHas peLlétka 1 ABWKYLLMEeCs 3/1eMeHTbl BK/KoYeHbl. CUMBOSIbI X
0603HavarT CTeHbI, NPO6ENbI — NYCTOe MECTO, a BOCKNMLUaTe/IbHble 3HaKu —
domkcuposaHHas nasa.

@ oTmMevaeT MecTo, 1€ UTPOK HAYMHAET. 0 — MOHETKU, 3HAK PaBEHCTBA =
O3HauyaeT 610K ABUXKYLLENCS NaBbl, KOTOPbIA ABUrAeTCst N0 rOPU30HTaNN Tyaa 1
ctoga. 3aMeTbTe, UTO peLléTka Ha 3TuX No3nLusix GyaeT coaepxarb nycToe
NPOCTPAHCTBO, U AN15 OTCAEXMBAHUS NO3NLMM 3TUX NOABUKHbBIX 3/IEMEHTOB
ncnosnb3yeTcs eweé ofHa CTPYKTypa AaHHbIX.

Mbl GyAeM noaaepxnBaTh eLlé ABa Buaa naBbl: BepTUKa/IbHasA yepTa | — Ans
KYCOUKOB, ABUTAIOLLIMXCSA MO BEPTUKa/IW, U V /18 Kanatollei naebl. OHa GyaeT
[IBUraTbCsl BHM3, HO HE OTCKAKMBATb 06PATHO, a MPOCTO NepenpbIrmBaTh Ha
Haya/lbHYH MO3ULMI0 MO AOCTMKEHMIO MOoNa.

rpa coCTOUT N3 HECKOJTbKUX yDOBHeM, KOTOpble Haf0 3aKOHUNTb. YPOBEHb
3aKOH4Y€eH, Korga C06paHbI BCE MOHETKN. Ecnn Urpok kacaeTca Nnasbl, TeKyLLI,I/I|7I
YPOBEHbL BO3BpallaeTCAa K NICXOAHOMY COCTOAHUIO, N UTPOK HAYNHAET 3aHOBO.

UTeHne ypoBHA

CnefyoLLmnii KOHCTPYKTOP CO3AaET 06EKT YPOBHS. APryMEHTOM [10/1KEH 6bITb
MacCuB CTPOK, 3a1al0LLNX YPOBEHb.
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function Level(plan) {
this.width = plan[0].length;
this.height = plan.length;

this.grid = [];

this.actors = [];

for (var y = 0; y < this.height; y++) {
var line plan[y], gridLine = [];
for (var x = 0; x < this.width; x++) {

var ch = line[x], fieldType = null;
var Actor = actorChars[ch];
if (Actor)
this.actors.push(new Actor(new Vector(x, y), ch));
else if (ch == "x")
fieldType = "wall",;
else if (ch == "1")

fieldType = "lava";
gridLine.push(fieldType);

}
this.grid.push(gridLine);

}

this.player = this.actors.filter(function(actor) {
return actor.type == "player";

Hfel;

this.status = this.finishDelay = null;

[lnsa KpaTKkocTu Kof, He NpoBepsieT Bxogslme aaHHble. OH npegnonaraet, 4Tto
nnaH ypoBHA AONYCTUMbINA, YTO TaM €CTb CTapToBas NO3uLmMs Urpoka n apyrme
HeobxoAMMmble BeLLN.

YpoBeHb COXPaHAET CBOW LLUMPUHY M BbICOTY U eLé ABa MaccuBa — OAVH AN
PELLETKM, N OOUH ONA OBVKYLLUMXCA YacTel. PelléTKky npeacrtaBnseT MaccuB

MaCCVBOB, e KaxkAblii BNOXEHHbI MacCuB NpeacTaBisieT ropu3oHTasIbHYHO

JIMHUIO, a KaxKablii KBaapar cogepXxuT inbo null onsa nycrbix kBagparos, M60
CTPOKY, OTpaxatoLLyto Tun ksagparta — “wall” nan “lava”.

MaccuB actors cogepXuTt 00beKTbl, OTC/IEXNBAIOLLME MOSTOXEHUS U COCTOAHNUSA
AVNHaMUYECKNX 3IEMEHTOB. Y KaX[0ro 13 H1UX AO/HKHO ObITb CBOMNCTBO POS,
cofepxatlee nosuumio (KoopanHatbl BEPXHEro 1eBoro yrna), CBOMCTBO Size ¢
pasmepoM, 1 CBOMCTBO type CO CTPOYKON, onuncbiBaroLLen ero Tun («lavax», «coin»
nnn «player»).
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[Mocne NocTpoeHus pelwéTkn Mbl ncnonb3yem metog filter, yTo6bl HANTU 0OBLEKT
UrpoKa, XpaHALLMIACA B CBOMNCTBE YPOBHSA. CBONCTBO Status OTC/NeXUBaEeT,
Bblrpan urpok nnam npourpasn. Korga ato cnyyaercs, ucnonbayetcs finishDelay,
KOTOpoe AePXUT YPOBEHb aKTUBHLIM HEKOTOPOE BPeMS A/15 NoKasa NpocToi
aHumaumm. (MpocTo cpasy BocCTaHaBIMBaTb COCTOSAHME YPOBHA UIN HAYMHATb
CnefyroLwmin — 3To BbIrSANT HEKPACcUBO). DTOT METOL, MOXHO MCNONb30BaTb,
4YTOObI Yy3HaTb, 3aKOHYEH /I YPOBEHb:

Level.prototype.isFinished = function() {
return this.status != null &amp;&amp; this.finishDelay < 0;

+i

Aencrteyoume nuua (akTépbl)

[na XxpaHeHus no3numn n pasmepa HallmMx akTEPOB Mbl BEPHEMCSA K HalLlemy
BepHOMY Tuny Vector, KOTOpbIi rpynnupyeT KOOpAUHATHI X 1Y B OObEKT.

function Vector(x, y) {
this.x = x; this.y = vy;

}
Vector.prototype.plus = function(other) {

return new Vector(this.x + other.x, this.y + other.y);
iy
Vector.prototype.times = function(factor) {

return new Vector(this.x * factor, this.y * factor);

}i

MeTog times yMHOXaeT MacluTabupyeT BEKTOP Ha 3aaHHY0 BE/TIMYMHY. DTO
6yaeT yAo6HO, Koraa HaMm Haflo ByAeT YMHOXaTb BEKTOP CKOPOCTY HA BPEMEHHOIA
MHTepBaJ1, YTo6bl Y3HATb NPOAEHHBIN NyTb 32 3TO BPEMSI.

B npeablayLieli cekumum KOHCTpYKTopom Level 6bi1 UCnonb3oBaH 0GbEeKT
actorChars, 4To6bl CBA3aTb CUMBO/IbI C PYHKLMUSIMU KOHCTPYKTOpa. O6BbEKT
BbIrNSIAUT Tak:

var actorChars = {

"@": Player,
"o": Coin,
"=": Lava, "|": Lava, "v": Lava

[Tpoekrt: urpa-rnaardopmep 279



BripasuTenbHbIi Javascript

+i

Tpu cnmBona ccbinatotes Ha Lava. KoHcTpykTop Level nepeaéT ncxoaHbii
C/MBOJ1 aKTEépa B KayeCTBe BTOPOro apryMeHTa KOHCTPYKTOpa, U KOHCTPYKTOP
Lava ncnonb3yeT ero s KOppekTUPOBKN CBOEro nosefeHus (npbiratb no
rOpPU30HTasIU, NPbIraTb N0 BEPTUKA/IW, Kanathb).

Tun player NnoCTPoeH cneayLnM KOHCTPYKTOPOM. Y HEro ecTb CBOMCTBO speed,
XPaHsiLLEee ero TeKyLLYH CKOPOCTb, YTO NMOMOXET HaM CMMY/IMPOBaTb UMMY/bC W1
rpaBmTaLmio.

function Player(pos) {
this.pos = pos.plus(new Vector(0, -0.5));
this.size = new Vector(0.8, 1.5);
this.speed = new Vector(0, 0);

3
Player.prototype.type = "player";

MOCKOMbKY BbICOTOWM UTPOK B MNOMITOPA KBaapaTtuka, ero HadyasibHasi no3nyms
3a/laéTCcsa Ha nosikBajpara Bbille no3vunn, rae pacrnoioxXeH cMMBon “@”. Takim
06pa3om ero H13 coBnajaeT C HU30M KBagparta, B KOTOPOM OH NOSAB/ISAETCS.

Mpu co3pgaHnn AnHaMmmnyeckoro o6bekta Lava, Ham Hago NPOMHULMANIN3NPOBaTh
06bEKT B 3aBMCUMOCTI OT CUMBO/IA. JMHaMMyeckas nasa ABUraeTcs ¢ 3a4aHHoM
CKOPOCTbHO, NOKa He BCTPETUT NpenaTcTeme. 3arem, ec/iv y Heé ecTb CBOMCTBO
repeatPos, oHa OTNpbIrHET Ha3ag Ha CTapToOBYHO NO3nUMio (Kanatowas). Ecnn Her,
OHa MHBEPTMPYET CKOPOCTb N NMPOAOMKAET ABUIaTbCA B 06paTHOM HarnpasieHum
(oTckakmaeT). KOHCTpyKTOp 3a4aéT TO/IbKO HEOOX0ANMblE CBOMCTBA. 103Xe Mbl
Hanuwem MeTog, KOTOPbIA 3aHMMaeTCA cCaMUM [BUWKEHNEM.

function Lava(pos, ch) {

this.pos = pos;

this.size = new Vector(1, 1);

if (ch == "=") {
this.speed = new Vector(2, 0);

} else if (ch == "|") {
this.speed = new Vector (0, 2);

} else if (ch == "v") {
this.speed = new Vector (0, 3);
this.repeatPos = pos;
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3

Lava.prototype.type = "lava";

MOoHEeTbI NPOCTbI B peanu3aumn. OHM NPOCTO CUAAT Ha MecTe. Ho A/1s1 OXXMBNEeHUs
Urpbl OHK ByAyT noaparneatb, Crierka ABurasicb No BepTukanu tyga-coga. Ans
OTCNEXUBAHUA 3TOro, 06LEKT COIN XPaHUT OCHOBHYH MNO3ULUK BMECTE CO
CBOICTBOM Wobble, kKoTopoe oTcnexuBaeT a3y ABMKEHUS. BMecTe OHn
onpeaenstoT NosioXXeHne MOHETbI (XpaHsiLLieecs B CBOMCTBE POS).

function Coin(pos) {
this.basePos = this.pos = pos.plus(new Vector (0.2, 0.1));
this.size = new Vector (0.6, 0.6);
this.wobble = Math.random() * Math.PI * 2;

3

Coin.prototype.type = "coin";

B rnase 13 mbl Bugenu, 4to Math.sin gaét koopanHarty y Touku Ha kpyre. OHa
[ABWXETCS Tyaa 1 obpaTtHO B BUAE N/IaBHOM BOJHbI, MOKa Mbl ABVKEMCS MO KPYTY,
4TO AenaeT PYHKUUI0 CUHYCa NPUrogHon A5 MoAenMpoBaHms BOTHOBOIO
OBVKEHNSA.

YTo6bI n3bexarb cny4vas, Korga Bce MOHETKU ABUralTCA CUHXPOHHO, HavyaslbHas
dhaza kaxpgoi 6yaet cny4danHoi. ®asa BosiHbl Math.sin u wmprHa BofiHbI — 2TT.
Mbl yMHOXaeM 3HavyeHue, Bo3Bpallaemoe Math.random, Ha 3TOT HOMep, YTOObI
3a4aTb MOHeTe c/yvyaliHoe HavyasibHOe NOIoXKEHNE B BOJTHE.

Tenepb Mbl HanUcasan BCE, YTO HEOBXOANMO A1 NPEeACTABNEHNS COCTOSHUS
YPOBHSI.

var simpleLevel = new Level(simplelLevelPlan);
console.log(simpleLevel.width, "by", simplelLevel.height);
// - 22 by 9

Ham npeacTtonT BbIBOAUTL 3TU YPOBHM Ha 3KpaH U MOAENMPOBaTh BpeMsi 1
[BVXXEHNE BHYTPU HUX.

bpema nMHKancynauuuv

B 6GO/bLUMHCTBE C/ly4YaeB Kof, AaHHOW rnaBbl He 3a60TUTCS 06 MHKancynaummn. Bo-
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nepBblIX, MHKaNcynsaums TpebyeT AO0NONHUTENbHbLIX YCUNIA. Mporpammbl
CTaHOBATCA 60/bLUe, TPEOYHOT 60/bLLE KOHLENUMIA U MHTepdIencoB. A Tak Kak oT
C/IMLIKOM 60/1bLI0ro 06bEMA KoAa rnasa untaresis CTEK/IEHE0T, A nocTapasics
COXpaHUTb NporpaMmmy Heb0sIbLLIOMN.

Bo-BTOpPbIX, pa3nnyHble 3/1IEMEHTbI UTPbl TaK CBA3aHbl BMECTE, YTO eCc/n Obl
MEHS/10Cb MNOBEeAEHME OHOT0 U3 HUX, BPAL /Y OCTaBLUMIACA KOA, ocTaBasics Obl
Hen3MeHHbIM. Co3faHne NHTepPdENCoB Mexay afieMeHTaMy NpuBesio Obl K
MCMONb30BaHUIO CAINLLKOM 6O/IbLLOTO KOMMYECTBA NPEeAnosioxeHn No NoBoay
TOro, Kak pabortaet urpa. V1 torga oHn 661511 6bl HES(EKTUBHBIMU — MEHSASA OLHY
4acTb CUCTEMbI, BAM NPUXOAWI0CHL Obl AyMaThb, KakK 3TO B/UAET Ha ApyrMe 4acTu,
MOTOMY YTO UX MHTEpPdeiCbl He 0XBaTblBaU1M Obl HOBYIO CUTYaLIUIO.

HekoTopble 4yacTy cucTeMbI XOPOLLO NOAAANTCA pa3feNeHNI0 Ha KYCOUKM CO
CTPOro NponMncaHHbIMU NHTepdelicamu, a gpyrve — HeT. B nonbiTkax
MHKancy/IMpoBaTb HEYTO, HE NMEHOLLLEE YETKNX rpaHuL, Bbl rapaHTMPOBAHHO
noTpatuTe MHoro cua. CoBepLUMB TaKyto OLLINOKY, Bbl yBUAUTE, YTO MHTEPhENCHI
CTaHOBSATCA Yyepecyyp 6OMbLIMMN U AeTaNIbHBIMU, 1 YTO UX HAA0 YacTO MEHATL B
npoLecce 3BOMOLMU NPOrpamMmbl.

OpfHy Bellb Mbl BCE-Taku NHKanNcympyem — nogcuUcTeMy pucoBaHud. 310
CAienaHo cneumnanbHo 4715 TOro, YToObl B CneaytoLeil rnaBse Mbl MOT/IA BbIBOOUTb
Ha aKpaH Ty Xe urpy Apyrum cnocobom. Crnpsatas pucoBaHue 3a UHTEpgIenc, Mbl
MOXeM NPOCTO 3arpy3nTb Ty Xe nporpammy 1 NOAKMHOUUTbL K HEN HOBbIN MOAY b
BbIBOJA Ha 3KpaH.

PucoBaHue

MHkancynupoBatb Ko A/151 pucoBaHmsa Mbl Byaem, BBeAs 06beKT display, KOTopbii
BbIBOAUT YPOBEHb HA 3KpaH. TuM akpaHa, KOTOPbIA Mbl onpeaensem, 30BETcA
DOMDisplay, noToMy 4TO OH UCNoNb3yeT aiemeHTbl DOM Anda nokasa ypoBHS.

Mbl UCMO/Ib3yeM TabnuLly CTUeR Ana 3aaaHust UBETOB U APYrMX (OUKCMPOBaHHbIX
CBOWCTB 3/IEMEHTOB, COCTaB/ISAOLLMX UrpY. Bbl/10 Gbl BO3MOXHO HEMOCPEACTBEHHO
HasHauaTb CTWU/b 3NIEMEHTY Yepes CBOICTBO Style npu ero cozgaHum, Ho
nporpaMMa B 3TOM c/lyyae cTasa 6bl U3MMLLIHE MHOFOC/IOBHOIA.
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Cnepytouiasn BcnoMorate/ibHas yHKUMUA AaéT NPOCToi cnoco6 co3gaHus
aNeMeHTa C Ha3HaueHneM Kacca.

function elt(name, className) {
var elt = document.createElement(name);
if (className) elt.className = className;
return elt;

JKpaH co3gaém, nepeaaBasi eMy PoaUTENbCKUI 3N1EMEHT, K KOTOPOMY
Heo6xoANMOo NoACOeANHUTLCS, U 06BEKT YPOBHSI.

function DOMDisplay(parent, level) {
this.wrap = parent.appendChild(elt("div", "game"));
this.level = level;

this.wrap.appendChild(this.drawBackground());
this.actorLayer = null;
this.drawFrame();

}

Ncnonb3ys ToT hakT, uto appendChild Bo3Bpawaet 4o6aBNEHHbIA 3/1EMEHT, Mbl
CO34aéM OKpYXatoLLmii 3/IeMEeHT wrapper 1 CoOXpaHsieM ero B CBOICTBe wrap.

HeunsmeHHbI OOH YPOBHS pUCYETCS eANHOXObl. AKTEPbLI NepepucoBbIBaOTCSA
KaxkAblii pa3 npu 06HOBNeHUM akpaHa. CBOMCTBO actorLayer ncnosnb3yeTcs B
drawFrame gnsa oTcnexvBaHnA 3/ieMeHTa, cofepXaLlero aktépa — 4toobl nx
Ob110 N1ETKO YAANATL U 3aMEHATh.

KoopauHaTbl 1 pa3mepbl N3MepSItoTCS B eAMHMLAX, OTHOCUTE/bHbIX K pasmepy
PELLETKN Tak, UTO ANCTAHLUMA B €4MHMLY O3HAYaeT OAMH 3NIEMEHT pelléTku. Koraa
Mbl 321aEM pa3Mepbl B MUKCENSAX, HAM HY)HO 6yaeT MacluTabrupoBaTtb
KoopAMHaThl — Urpa 6blna 6bl O4eHb MEKON, ecniv 6 oAMH KBaapaTvk 3a4aBasicst
OAHVM nuKcenem. MepemeHHas scale JaéT KoNMYecTBo NUKceneli, KoTopoe
3aHUMAaET OANH 3/IEMEHT PELLETKN.

var scale = 20;
DOMDisplay.prototype.drawBackground = function() {

var table = elt("table", "background");
table.style.width = this.level.width * scale + "px";
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this.level.grid.forEach(function(row) {
var roweElt = table.appendChild(elt("tr"));
rowelt.style.height = scale + "px";
row.forEach(function(type) {
rowElt.appendChild(elt("td", type));

1)
1)

return table;

i

Kak Mbl y)xe yrnomuHasiv, 0OH pUCYeTCH Yepes 3/IEMEHT <table> . ITO YA0OHO
COOTBETCTBYET TOMY (PaKTy, YTO YPOBEHb 3a/laH B BUAE PELLUETKN — KaxX bl psasg
PELLETKN npeBpaLLaeTca B pag 1abnuupl (3nemMeHT <tr> ). CTPOKU peLléTku
MCNOJb3YHTCA Kak MMeHa KnaccoB fAveek Tabnuupl ( <td> ). Cnegyowmii CSS
NPUBOAMUT (POH K HEOBXOAMMOMY HaM BHELUHEMY BUAY:

.background { background: rgb(52, 166, 251);
table-layout: fixed;

border-spacing: 0; }
.background td { padding: 0; }
.lava { background: rgb(255, 100, 100); }
.wall { background: white; }

HekoTopble 13 HacTpoek (table-layout, border-spacing v padding) ncnonb3ytTrcs
[ANS NofAB/EHNA HeXernaTeslbHOro NoBeAeHUs no ymMmoiyaHuio. He Hy>XHO, 4To6bI
BUZ Tabnuubl 3aBUCEN OT COAEPXKMMOro AYeek, U He HY)XXHbl NPO6esibl Mexay
AYerikaMy Uan OTCTYNbl BHYTPU HUX.

Mpasnno background 3agaét uBet dooHa. CSS pa3peluaeT 3agasarh LBeTa
cnosamu (white) n B chopmare rgb(R, G, B), rae kpacHas, 3enéHasi U CUHAA
KOMMOHEHTbI pasfeneHbl Ha Tpu ymcna ot 0 go 255. To ecTb, B 3anuncu rgh(52,
166, 251) KpacHbIii KOMMOHEHT paBeH 52, 3e/1EHblin 166 1 cnHuiA 251. MNMOCKOoNbKY
CUHWIA KOMIMOHEHT CaMblil 60/1bLLIOIM, Pe3yNbTUPYIOLLNIA LBET OyAeT CUHEBATbIM.
Bbl MOXeTe BUAETb, YTO camblil 60/1bLLOK KOMMOHEHT B npasune .lava — KpacHbIN.

Kaxablii akTép pucyetcsa cosaaHnem anemeHta DOM v 3agaHuem nosuumum v
pasmepa, OCHOBbIBasiCb Ha CBOWCTBA aKkTépa. 3HA4YeHNs HaA0 YMHOXaTb Ha
macwitab scale, UTo6bl NepPexoanTb OT eAVHL, UrPbl K NUKCENSIM.

DOMDisplay.prototype.drawActors = function() {
var wrap = elt("div");
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this.level.actors.forEach(function(actor) {
var rect = wrap.appendChild(elt("div",

"actor " + actor.type));
rect.style.width = actor.size.x * scale + "px";
rect.style.height = actor.size.y * scale + "px";
rect.style.left = actor.pos.x * scale + "px";
rect.style.top = actor.pos.y * scale + "px";

1)

return wrap,

i

UYT0o6bI 3a4aTb a/1eMeHTy 60/1bLUe OAHOrO K/acca, Mbl pasgesnsieM nx uMeHa
npo6enamu. B koge CSS knacc actor 3agaét nosuymio absolute. ma tnna
MCNONb3YETCS B AONOSTHUTENBHOM Knacce A5 3ajaHns useta. Ham He Hafao
3aHOBO onpeaensTb Knacc lava, N0ToMy 4YTO Mbl MOBTOPHO UCMNO/b3YEM Knacc A/s
NaBbl U3 PELUETKM, KOTOPbIA Mbl ONpeaennIn paHee.

.actor { position: absolute; }
.coin { background: rgb(241, 229, 89); }
.player { background: rgb(64, 64, 64); }

Mpn 06HOBNEHMN 3KpaHa meToq drawFrame yganseT ctapoe n3obpaxeHue
aKTépa, ecsiv OHO 6blN10, N 3aTEM NepPepPUCOBLIBAET €ro Ha HOBOW MO3ULUN.
HanpawwBaeTtcsa ncnosib3oBaHue anemeHToB DOM B Ka4yeCTBe akTEpPOB, HO A/14
aToro Ham notpeboBasiochb Obl NepefaBaTb CAULLKOM MHOMO AOMOSTHUTETbHOW
NHpopMauuUmn Mexay KoAoM Aucnsies n Kogom cumynsaummn. Hago 6o110 6bl
CBsA3aTb akTEPOB C anemeHTam DOM, 1 Kof pucoBaHnA JOMKEH Obls Obl
yAanATb 3N1IEMEHTbI NPU NCYE3HOBEHUN aKTEPOB. Tak Kak 006bIYHO B Urpe akTépos
COBCEM HEMHOrO0, UX NepepucoBka OTHUMaET HEMHOIO PecypCcoB.

DOMDisplay.prototype.drawFrame = function() {
if (this.actorlLayer)
this.wrap.removeChild(this.actorLayer);
this.actorLayer = this.wrap.appendChild(this.drawActors());
this.wrap.className = "game " + (this.level.status || "");
this.scrollPlayerIntoView();

}7

[l06aBVB B 0GEPTKY Wrapper TEKYLLMIA CTaTyC YPOBHS B BUAE Kacca, Mbl MOXEM
CTW/IN30BaTb NEpPCoHaXa No-pasHoMy B 3aBMCUMOCTU OT TOrO, BblrpaHa urpa unm
npourpaHa. Mbl go6asum npaeuno CSS, koTopoe paboTaeT, ToNbKo Koraa y
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UrpoKa eCTb NOTOMOK C 3aaHHbIM K/1aCCOM.

.lost .player {
background: rgb(160, 64, 64);
3

.won .player {
box-shadow: -4px -7px 8px white, 4px -7px 8px white;

Mocne NPUKOCHOBEHKS K SlaBe LBETa UrpoKa CTaHOBATCA TEMHO-KpacHbIMK, ByATO
OH cropen. Korga nocnefHsisi MOHeTKa cobpaHa, Mbl UCMOsib3yeM pasMbITble TEHN
ANA co3faHua adpdpekTa rano.

Henb3da npeanonararb, YTO YPOBHU BCErga BMELLATCHA B OKHO NMPOCMOTpa.
Moatomy Ham HyxeH scrollPlayerintoView — OH Hy)XXeH 418 rapaHTun Toro, YTo
€C/IN YPOBEHb He B/ie3aeT B OKHO, OH ByAeT NpPoKpyYeH, YTOObI UTPOK BCeraa Obis
6113K0 K LeHTpy. Cneayrowmii CSS 3aaaéT 06€pTKe MakCUMasibHbIn pasmep, 1
rapaHTMpYyeT, 4YTO BCE Bblie3atolLiee 3a Hero He BUAHO. Takxke Mbl 3aiaém
3/1EMEHTY no3uumio relative, 4Tobbl aKTEPbLI BHYTPU HEro pacnoaraimcb
OTHOCUTESIbHO €ro JIEBOr0 BEPXHEro yra.

.game {
overflow: hidden;
max-width: 600px;
max-height: 450px;
position: relative;

}

B meTtoge scrollPlayerintoView Mbl HAX0A4MM NOJIOXEHNE UTPOKa 1 0GHOB/ISIEM
MO3ULMIO NPOKPYTKM 0BEPThIBAKOLLErO 3a/ieMeHTa. Mbl MeHsieM No3uuumio, paboTas
co csorictBamu scrollLeft n scrollTop, korga urpok noaxoauT 6IM3KO K Kpato.

DOMDisplay.prototype.scrollPlayerIntoView = function() {
var width = this.wrap.clientWidth;
var height = this.wrap.clientHeight;
var margin = width / 3;

// The viewport
var left = this.wrap.scrollLeft, right = left + width;

var top = this.wrap.scrollTop, bottom = top + height;

var player = this.level.player;
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var center = player.pos.plus(player.size.times(0.5))
.times(scale);

if (center.x < left + margin)
this.wrap.scrollLeft = center.x - margin;
else if (center.x > right - margin)
this.wrap.scrollLeft = center.x + margin - width;
if (center.y < top + margin)
this.wrap.scrollTop = center.y - margin;
else if (center.y > bottom - margin)
this.wrap.scrollTop = center.y + margin - height;

i

MeTog, HaXOXAEHNS LLIeHTpa UrpoKa nokasbIBaeT, Kak MeTobl Halmx Tunos Vector
NO3BOJIAIOT 3anucCbiBaTb PacYETbl, NPOU3BOANMbIE C 0OBbEKTAMN, HArNA4HO.
UT06bI HalTK LEHTP akTépa, Mbl 406aBisieM ero no3nuuio (ero NeBbIi BEPXHWUIA
Yros) 1 NoSI0BUHY BbICOTbI. DTO LIEHTP B KOOpAMHATaX YPOBHS, HO HAM OH HYXXEH B
KoopAnHaTtax nukcenein, NoaTomMy Mbl YMHOXaeM Pe3yNnbTUPYIOLLNA BEKTOP Ha
Hall MacwTao.

3arem cepus NPoBEpPOK NOATBEPXAAET, UTO UTPOK HE HaXOAUTCA BHE AOCTYMHOro
npocTpaHcTBa. VIHorga B pesysnstate OyayT 3afaHbl HenpaBu/ibHble KOOPANHATLI
MPOKPYTKU, HUXE HYNA UK 60sbLUe, YeM pasMep NPOKPYUYMBAEMOTO 3/IEMEHTA.
Ho 3710 He cTpaliHo — DOM aBTOMaTU4yeCcKu OrpaHnynUT ux AonycTMmMbIMn
3HadyeHuaAMn. Ecnn HasHaunTb scrollLeft 3HauyeHne -10, oH 6yaeT paseH O.

Bbl/10 6bI HEMHOTO MPOLLE NPOGOBAThL NPOKPYUNBATL NO3NLMIO UTPOKA B LIEHTP
OKHa NMPOCMOTPa — HO 3TO CO3AAET HEMPUSTHBIV Apoxaluii addekT. Bo Bpems
NPLDKKOB BWA, BYAET NOCTOSIHHO ABUraTbCsl BBEPX 1 BHU3. [0Opa3ao npusiTHee
MMETb «HEeNTpasibHy0» 30HY B cepeanHe aKpaHa, rae MOXHO ABUraTbCsl, He
BbI3bIBasi MPOKPYTKM.

ELEé HamM Heo6XoAMMO OUULLATL YPOBEHb, KOTla Mbl NEPEXOAMM Ha CrieayoLuii
MV HaYMHAEM 3aHOBO.

DOMDisplay.prototype.clear = function() {
this.wrap.parentNode.removeChild(this.wrap);

}7

Tenepb Mbl MOXEM NoKasaTb Hall YPOBEHb.
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<link rel="stylesheet" href="css/game.css">

<script>

var simplelLevel = new Level(simpleLevelPlan);

var display = new DOMDisplay(document.body, simplelLevel);
</script>

Tar <link> NPV UCMOJIb30BaHUN C rel="stylesheet" MO3BOJIAET 3arpyxaTb goainn
c CSS. daiin game.css coaepXuT HeobxoguMble AN Urpbl CTUNN.

ABMWXeHne U CToNIKHOBeHue

Tenepb Ham Hago A06aBUTbL 06PABOTKY ABUXEHWI — CaMOe UHTEPECHOE B Urpe.
MpocToi NOAXOA, KOTOPbIA UCNOJb3YH GONLLUMHCTBO UIrP — pasfaeuTb BpemMs Ha
HebOo/bLUMe OTPE3KM, M HA KaXKAOM Luare cABuratb akTépoB Ha AUCTaHLUMIO,
COOTBETCTBYIOLLYIO X CKOPOCTU (PaccTosiHMe B CEKYHAY), YMHOXEHHOE Ha
ANNTENbHOCTL BPEMEHHOTIO 0Tpe3ka (B CekyHAax).

3710 npocTto. CNOXHOCTb B TOM, YTO HaZ0 o6pabatbiBaTb B3aMoAencTamne
npeameToB. Korga urpok kacaetcs rnosa Uamn CTeHbl, OH He LO/HKEH NMPOXOAUTb
HackBo3b. Mrpa go/mkHa 3ameyarb, Korga ABvKeHne o4HOro obbekTa NnpuBOAMUT K
CTO/IKHOBEHUIO C PYIM N pearnpoBaTtb COOTBETCTBEHHO. CTeHbl OCTaHaBMMBaOT
[ABWXEHVe, MOHEeTbl COGUparoTCs, 1 Tak fganee.

B o6Liem cnyyae aTa 3agada He Takas npoctas. MOXHO HalnTKn 6MBNMOTEKN,
06bIYHO Ha3blBaOLMECH «(PU3NUYECKUMI OBUXKKAMU», CUMYTIMPYLOLLNE
B3aUMOLENCTBUSA MeXay PU3NYECKUMN 0O bEKTaMN B ABYX U TPEX U3MEPEHUSIX.
B 37Ol rnaBe Mbl NOCTYNUM NPOLLE, Tak Kak HaM HY>XHO obpabaTbiBaTb
CTOJIKHOBEHWS TO/IbKO NPSIMOYTO/IbHbIX 0OBHEKTOB.

Mepen TeM, Kak CABVHYTb Urpoka Unn 610K NaBbl, Mbl NPOBEPSIEM, HE NPUBEAET
/N HaC ABWXEHVe BHYTPb HEMycToi YacTu (hoHa. Ecnv ga — Mbl OTMEHSIEM
ABMXeHWe. Peakuus Ha 310 6yaeT 3aBMCETb OT TUMa akTépa — UrpokK
OCTaHaB/IMBAETCS, /1aBa OTCKAKMBAET.

Mopxop TpebyeT NCNosib30BaHNA HEGO/bLLMX OTPE3KOB BPEMEHM, YTOObI OOHLEKTbI
OCTaHaBMMBa/INCb A0 COMPUKOCHOBEHMSA. EC/N B3SITb CMIULIKOM 60/bLIME OTPE3KN,
Urpok 6yaeT 3aBucarb Hag 3eMné. MoXHO 6b1/10 6bl UCNONb30BaThb 6osee
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CNOXHbIA BAPUAHT — BbIYUC/IUTb MECTO HEMOCPEACTBEHHOIO COMNPUKOCHOBEHUS 1
NoABUHYTb akTépa Tyaa. Mbl NOCTYNMM MPOLLE, 1 CKPOeM ero npobsiembl, Bbiopas
Heb6o/bLUNE BPEMEHHbIE OTPE3KN.

MeToz COO6LLaET, He nepecekaeTcs /v NPAMOYrofibHYK (3a4aHHbIn no3uumnent n
pa3mMepom) C Kakum-imb0 HemnycTbIM MPOCTPaHCTBOM (DOHOBOW PELLETKN.

Level.prototype.obstacleAt = function(pos, size) {
var xStart = Math.floor(pos.x);
var XEnd = Math.ceil(pos.x + size.x);
var yStart = Math.floor(pos.y);
var yeEnd = Math.ceil(pos.y + size.y);

if (xStart < 0 || XEnd > this.width || yStart < 0)
return "wall";
if (yEnd > this.height)
return "lava";
for (var y = yStart; y < yEnd; y++) {
for (var x = xStart; x < xEnd; x++) {
var fieldType = this.grid[y][Xx];
if (fieldType) return fieldType;
}
}
i

MeTop, BbIYMCNSAET 3aHMMAEMbIE TE/IOM AYElKM pewéTkn, npumeHsaa Math.floor n
Math.ceil Ha koopguHaTax Tena. NMomMmHUTe, YTO pasmepsbl aueek — 1x1 eguHKLL.
OKpyrnss rpaHnLbl Tena BBEPX Y BHU3, Mbl MOSTlyHaeM NPOMEXYTOK U3 Aueek
dooHa, KOTOpbIX KacaeTcs Teso.

MONCK CTONIKHOBEHUU Ha PELUETKE

Ecnn Teno BbiCOBbIBAETCA M3 YPOBHSA, Mbl BCeraa Bo3spallaem “wall” ans apyx
CTOPOH 1 Bepxa 1 “lava” gnsa H13a. 310 obecneumnt rubesnb Urpoka npu BbIXode 3a
npeaenbl YpoBHA. Korga Teno BHyTPU PewwéTku, Mbl B LMK/ MPOXoAnM 610K
KBaZpaToB PELUETKN, HANAEHHbIN OKPYrieHneM KOOpAMHaT, 1 BO3BpaLlaem
COAEepXX1MMOoe NepBoro HenycToro Keagpartuka.

CTONKHOBEHUSI UTPOKa C APYrMM akTEépaMmn (MOHETbI, ABMXKYLLLASICA N1aBa)
o6pabatbIBaloTCs Nocsie capura urpoka. Koraa aBvxeHne NpuMBOAUT €0 K
ApYyromy akTepy, cpabaTtbiBaeT COOTBETCTBYOLMI adhdekT (C60p MOHET Unu
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rmoens).

STOT METO/1 CKAHMPYET MACCUB aKTEPOB, B MOMCKaX TOro, KOTOPbIiA
HakNablBaeTCs Ha 3afjaHHbI/i apryMeHT:

Level.prototype.actorAt = function(actor) {
for (var 1 = 0; 1 < this.actors.length; i++) {

var other this.actors[i];

if (other != actor &amp;&amp;
actor.pos.x + actor.size.x > other.pos.x &amp;&amp;
actor.pos.x < other.pos.x + other.size.x &amp;&amp;
actor.pos.y + actor.size.y > other.pos.y &amp;&amp;
actor.pos.y < other.pos.y + other.size.y)

return other;

i

AKTEpbl n gencreunsa

MeTopg animate Tuna Level faéT BO3MOXHOCTb BCEM aKTEpaM YPOBHS
CABVHYTbCA. APryMeHT step 3a4aéT BPpEMEHHON NPoMeXyToK. O6bekT keys
COLAEPXUT NHpOpMAaUMIO NPO CTPESIKU KNnaBnaTtypbl, HaXKaTblie UTPOKOM.

var maxStep = 0.05;

Level.prototype.animate = function(step, keys) {
if (this.status != null)
this.finishDelay -= step;

while (step > 0) {
var thisStep = Math.min(step, maxStep);
this.actors.forEach(function(actor) {

actor.act(thisStep, this, keys);

}, this);
step -= thisStep;

}

iy

Korga y cBoicTBa ypOBHSA status eCcTb 3HayeHue, otinyHoe oT null (a aTo 6biBaer,
KOrga MUrpok BbIUrpasl unv npourpast), Mbl YMEHbLUNTb A0 HY/A CHETUMK
finishDelay, cunTtatowmin Bpemst Mexay MOMEHTOM, Korfa npon30LLEN BbINTPbILL
NN NPOUTPLILL U1 MOMEHTOM, KOra Haf0 3aKkaHuMBaTb NoKa3 YPOBHS.
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Linkn while aennt BpeMeHHON NHTepBasl Ha yA00Hble Mefikmue Kycku. OH cneauT,
4YTOObI MPOMEXYTKN ObINN He 6o/blue maxStep. K npumepy, war B 0.12 cekyHApl
O6yaet Hape3aH Ha aga wara rno 0.05 n octatok B 0.02

Y 061bEKTOB aKTEPOB €CTb MEeTo/, act, KOTOPbIA NPUHUMAET BPEMEHHOM Luar,
06beKT level n 06bekT keys. BOT OH g/1s Tuna Lava, KOTopblii UTHOPUPYET 00bEKT
key:

Lava.prototype.act = function(step, level) {
var newPos = this.pos.plus(this.speed.times(step));
if (!level.obstacleAt(newPos, this.size))
this.pos = newPos;
else if (this.repeatPos)
this.pos = this.repeatPos;
else
this.speed = this.speed.times(-1);

+i

OH cumMTaeT HOBYHO MNO3ULMI0, A06aB/SAS pe3ynbTaT YMHOXEHUS BPEMEHHOIO
NPOMEXYTKa U TeKyLLell CKOPOCTN K CTapoi Nno3uumn. Ecam HOBYHO NO3ULMIO He
3aHMMaeT NPensaTcTBMe, NponcxoauT nepemellenne. Ecnm npenatcteune
CYLLEeCTBYET, NnoBejeHne 3aB1UCUT OT TuUna 6/10ka siaBbl. Y Kanarwein nasbl ecTb
CBOWCTBO repeatPos, 1 OHa Npu BCTpeye C NPensTCTBUEM OTPaXKaeTCs B
06paTHyto CTOpPOHY. MpbiratoLas siaBa NPoOCTo UHBEPTUPYET CKOPOCTb (YMHOXaeT
Ha -1), 4TOObI NPOAOC/HKUTL ABMXKEHNE B 0OpaTHOM Harnpas/ieHUN.

MoOHeTbI MCMOoNb3YT MEeToA act, UTo6bl ApoxaTb. CTOIKHOBEHMSA OHW UTHOPUPYHOT,
MOCKOJ/IbKY OHV MPOCTO NnoAparmsatoT BHYTPY CBOEro kBaapara, a CTO/IKHOBEHMS C
NUrpokom 6yayT obpabarbiBaTbCA METOAOM act Urpoka.

var wobbleSpeed = 8, wobbleDist = 0.07;

Coin.prototype.act = function(step) {
this.wobble += step * wobbleSpeed;
var wobblePos = Math.sin(this.wobble) * wobbleDist;
this.pos = this.basePos.plus(new Vector (0, wobblePos));

}7

CBoiicTBo wobble 06HoBNsIETCS, UTOGLI C/IEANTL 32 BPEMEHEM, U NOTOM
ncnosnb3yeTcsl Kak aprymeHT Math.sin gns cozgaHust BosHbI, KoTopas
ncnosnb3yeTcst Ans noAcyéta HOBOW NO3ULLMN.
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OcTtaétcsa nrpok. iBmxeHne nrpoka obpabarbiBaeTcsi N0 pa3HbIM OCAM OTAE/bHO,
NMOTOMY YTO BCTpeYa C NosiIoM He A0/HKHA MeLlaTb ropu3oHTa/IbHOMY
nepemeLLeHnto, a BCTpeya CO CTEHOW — NafeHmo Nnun NPbbKKY. STOT METOZ,
paboTaeT C ropu30HTas/IbHbIM NepemeLLeHeM.

var playerXSpeed = 7;

Player.prototype.moveX = function(step, level, keys) {
this.speed.x = 0;
if (keys.left) this.speed.x -= playerXSpeed;
if (keys.right) this.speed.x += playerXSpeed,;

var motion new Vector(this.speed.x * step, 0);
var newPos this.pos.plus(motion);
var obstacle = level.obstacleAt(newPos, this.size);
if (obstacle)

level.playerTouched(obstacle);
else

this.pos = newPos;

+i

MNepemeLlleHre NOACUUTLIBAETCA HAa OCHOBE COCTOSAHUSA KNaBuLL «HAarpaBo» U
«HaneBo». Korga nepemelyeHve NpuBOAMUT K BCTpeYe ¢ NpensTcTBUEM,
BbI3blBAETCS MeTO/, YPoBHSA playerTouched, koTopblii o6pabaTbiBaeT rméesns B
nase n c6op MOHETOK. B MHOM criydyae 06bEKT OGHOB/ISAET CBOKO MO3ULNIO.

[B/XeHne Nno BepTukanu pabotaeT CXOAHbIM 06Pa3oM, HO CUMYIMPYET MPbIKKA 1
rpaBUTaLMIO.

var gravity = 30;
var jumpSpeed = 17;

Player.prototype.moveY = function(step, level, keys) {
this.speed.y += step * gravity;
var motion = new Vector (0, this.speed.y * step);
var newPos = this.pos.plus(motion);
var obstacle = level.obstacleAt(newPos, this.size);
if (obstacle) {
level.playerTouched(obstacle);
if (keys.up &amp;&amp; this.speed.y > 0)
this.speed.y = -jumpSpeed;
else
this.speed.y = 0;
} else {
this.pos = newPos;
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}
i

B Hayane metoga Urpok yCKOpsAeTCA no BepTUKau, YTobbl o6ecnevnTtb
rpasutTaymio. MpasuTaLms, CKOPOCTb MPbIXKa U BCE OCTasIbHble KOHCTaHThbI B Urpe
6b1/11 NoAo06paHbl MeTOA0M NPO6 1 OWKMOOK. A NPOBEpPSA pa3Hble 3HaYeHUs, noka
MEeHS He yA0BeTBOPWU/ pesynbrar.

3atem Mbl CHOBa NpoBepsieM NPensiTcTBUs. ECNN Mbl €10 BCTPETW/N, BO3MOXHbI
ABa BapvaHTa. Korga Haxara kfaBuila «BBepX», 1 Mbl BUTAeMCs BHU3 (TO €CTb,
Mbl BCTPETU/INCH C YEM-TO, YTO HAXOAMUTCA MO HAMK), CKOPOCTMU NPYCBanNBaETCS
[0BO/IbHO 60/1bLLOE OTPULATENbHOE 3HaYeHWe. B pesynbrarte Urpok npbiraet. B
MHOM C/ly4yae, Mbl NPOCTO BO YTO-TO BPE3a/IUCh U CKOPOCTb OGHYISETCS.

Cam meTop, act cnegyoLumii;

Player.prototype.act = function(step, level, keys) {
this.moveX(step, level, keys);
this.moveY(step, level, keys);

var otherActor = level.actorAt(this);
if (otherActor)
level.playerTouched(otherActor.type, otherActor);

// Losing animation

if (level.status == "lost") {
this.pos.y += step;
this.size.y -= step;

}

}i

Mocne ABWXeHWS MeTof, NPOBepPSiET APYTNX aKTEPOB, C KOTOPLIMU UIPOK
CTa/IKMBaeTCs, 1 oNATb BbI3biBaeT playerTouched, ecnv TakoBoii Hawwéncs. B aToT
pa3 OH nepeaéTt BTOpPbIM apryMeHTOM 06BbEKT actor, Tak Kak ecnu Apyrum
aKTEpoM Gblnia MOHETKa, MeTog, playerTouched gomxeH 3HaTb, KaKyt UMEHHO
MOHETKY Mbl COGpasu.

B dhmHane, korga urpok nornéaet (A0TPOHYBLUNCH A0 NaBbl), Mbl Ae/1aeMm
HEe6O0NbLLYI0 aHUMaLUMIo, 13-3a KOTOPOW NEPCOHaXK CXXMMAETCs (M TOHET),
yMeHbLLas BbICOTY 0GbekTa player.

BoT meTof, 06pabatbiBatoLLuii CTONIKHOBEHUSI MEXY UFPOKOM 1 APYTUMY
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oObekTamMmu:;

Level.prototype.playerTouched = function(type, actor) {
if (type == "lava" &amp;&amp; this.status == null) {
this.status = "lost";
this.finishDelay = 1;
} else if (type == "coin") {
this.actors = this.actors.filter(function(other) {
return other != actor;

1)

if (!this.actors.some(function(actor) {
return actor.type == "coin";

1) A

this.status = "won";
this.finishDelay = 1;
}
}
i

Korga mbl TpPOHYNM fiaBy, cTatyc urpbl yctaHasnmnsaetcs B “lost”. Korga cobpaHa
MOHETKa, OHa yaanseTca N3 maccusa akTépos, a ec/v 310 6blna nocefHas —
cTaTyC Urpbl MEHSETCS Ha “won”. BCcé 310 faéT HaM YpOBEHb, NPUrOAHbIN ANns
aHMMaumun. He xBataeT TO/IbKO Kofa, eé obpabarbiBatoLLero.

OTcnexnBaHvie K1asBull

[N Takol Urpbl HaM He HYXXHbl KnaBuLun, addPeKT KOTOPbIX paboTaeT
ofHOKpaTHO nocne keypress. Ham HyxeH adhdoekT, NpoAoc/HKatoLNnCs BCE BpeMS,
nokKa Kfasuila Haxara (aBvkyLiasacsa dourypka)

Ham Hazo caenatb 06paboTumK KaBuLl, XpaHsALLMA TEeKyLLee COCTOSIHME KHOMOK
B/IEBO, BNPaBO BBEPX M BHM3. Takxe Ham HaAo Bbi3blBaThb AN HUX preventDefault,
YTOGbI OHM HE MPOKPYUMBA/IN CTPAHMULLY.

Cnepytowias yHKUMS, Korga el galoT 06bekT ¢ KogaMmu KnaBull B BUAE NMEH
CBOWCTB M Ha3BaHUAMW KNaBuL B BUAE 3HAYEHUI, BO3BpaLLaeT APYroi 06bEKT,
KOTOpPbI OTCNEXUBAET TEKyLee COCTOAHME KHOMOK. OH perncTpupyet
06paboTUMKM COBLITUIA ANst COObITUIA «keydown» 1 «keyup», 1 Koraa kog
KnaBuLM COBbITUA COBNAAaeT C OTC/IeXMBAEMbIM KOAOM, OOHOBNSIET OOBHEKT.

var arrowCodes = {37: "left", 38: "up", 39: "right"};
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function trackKeys(codes) {
var pressed = Object.create(null);
function handler(event) {
if (codes.hasOwnProperty(event.keyCode)) {
var down = event.type == "keydown";
pressed[codes[event.keyCode]] = down;
event.preventDefault();

by
b

addEventListener("keydown", handler);
addEventListener("keyup", handler);
return pressed;

O6patunte BHUMaHue, Kak ogHa oyHKUMA 06paboTymka Ncnosb3yeTca 4Jis
co6bITNIA 060KX TUNOB. OHa NPoBepPSET CBOMNCTBO type 06bekTa cobbITUSA,
onpepenss, Hafo M 06HOBNATL COCTOAHNE KHOMKWU Ha true («keydown») nnm
false («keyup»).

3anyck urpbl

®dyHKUMA requestAnimationFrame, KOTOpYO Mbl BUAenu B rnase 13,
npeaocTaBAsieT XOPOLNiA cnocob aHnMMpoBaTth Urpy. Ho nHTepdeiic eé
NMPYMUTUBEH — €r0 NCMNO/Ib30BaHNe 3acTaB/IAET HAC OTC/IEXNBaTb MOMEHT
BPEMEHMU, B KOTOPbI OHa Gbl/1a Bbl3BaHa B NPOLLJIbIA pa3, U BbI3blBaTb
requestAnimationFrame Kaxaplii pa3 nocne Kaxgoro kagpa.

[aBaiitTe onpeaenvm BcrioMoratesibHy0 yHKLMI0, 060paUnBatoLLy0 3TW CKYUHble

onepauumn B ya06HbI MHTEPEIIC, 1 NO3BO/ISIOLLLYI0 HAM NPOCTO BbI3BaTb

runAnimation, 3agaBas eli pyHKLMI0, KOTOpasi NPUHUMAET PasHULLYy BO BPEMEHN 1

pucyeT oavH kaap. Koraa doyHkuus frame Bo3BpatlaeT false, aHumauus
OCTaHaB/BAETCS.

function runAnimation(frameFunc) {
var lastTime = null;
function frame(time) {
var stop = false;
if (lastTime != null) {
var timeStep = Math.min(time - lastTime, 100) / 1000;
stop = frameFunc(timeStep) === false;

3
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lastTime = time;
if (!stop)
requestAnimationFrame(frame);

by

requestAnimationFrame(frame);

A Ha3Ha4ynn makcumasibHoe BpemMsa And kagpa B 100 munnmcekyHg (1/10
cekyHAbl). Korga 3aknazka nnm okHo 6paysepa cnpAataHo, Bbi30Bbl
requestAnimationFrame npekparaTcs, noka 3aknagka uiv OKHO He CTaHyT CHOBa
aKTUBHbI. B aTOM cnyyae, pasHuya mexay lastTime v Tekywmum BpemeHem oyaet
paBHa TOMYy BPEMEHU, B TEYEHNE KOTOPOro cTpaHuua bblna cnpsaraHa.
MpoaBurate Urpy Ha BCE 3TO BpeMs Ob1s10 6bl [1yno 1 3atpaTHo (BCNOMHUTE
pasfeneHve BpemeHu B MeToge animate).

3Ta hyHKUMS Takke Npeobpa3oBbIBAET BPEMEHHbIE OTPE3KM B CEKYH/bI,
KOTOPbIMW MPOLLIE ONEePUPOBaTb, YEM MUSIUCEKYHOAMN.

®yHKUmA runLevel npuHumaeT 06beKT Level, koHCTpykTOp Ana display, n,
Heobs13aTeNlbHbIM NapamMeTpoM — (PyHKLUMI0. OHa BbIBOAWT YPOBEHL B
document.body 1 no3BonsieT nonb3oBaresito urpatb Ha HEM. Korga ypoBeHb
3aKkoHYeH (nobega nnu nopaxeHue), runLevel ouniaeTt akpaH, ocTaHaBMBaeT
aHMMaumto, a ecnm 3agaHa pyHkums andThen, Bbi3biBaeT €€ Co CTaTtycoMm
YPOBHS.

var arrows = trackKeys(arrowCodes);

function runLevel(level, Display, andThen) {
var display = new Display(document.body, level);
runAnimation(function(step) {
level.animate(step, arrows);
display.drawFrame(step);
if (level.isFinished()) {
display.clear();
if (andThen)
andThen(level.status);
return false;

}
1)
}

Mrpa — 310 NocneaoBaTe/ibHOCTb YPOBHEiA. Korga urpok nornbaeTt, ypoBeHb
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HauyMHaeTcH 3aHOBO. Korga ypoBeHb 3aKOHUEH, Mbl MEPEXOAUM Ha CNeayoLLniA.
3T0 MOXHO BbIpasnTb crieaytowlen pyHkKumen, NpUHMMatoLLLEn MaccmnB N1aHoB
YPOBHEN (MaccuB CTPOK) 1 KOHCTpYKTOp display

function runGame(plans, Display) {
function startLevel(n) {
runLevel(new Level(plans[n]), Display, function(status) {

if (status == "lost")
startLevel(n);

else if (n < plans.length - 1)
startLevel(n + 1);

else
console.log("You win!");

});

}
startLevel(0);

3

DTV PYHKUUN AEMOHCTPUPYIOT HEOObIYHbIA CTUb NPorpaMmmupoBaHus. Ob6e
doyHKUMM runAnimation u runLevel — pyHKUUN BbICLLIETO NOPALKA, HO HE B TOM
CTusie, YTO Mbl BUAENN B rnase 5. ApryMeHT (PyHKLMIA MCNonb3yeTcs, YToOb!
MoOArOTOBUTL BELUW, KOTOPbIE NPOU30MAYT KOrAa-Nnnmobo B 6yayLieM, N oyHKUUN He
BO3BpaLLaloT HUYero nonesHoro. Vx 3agava — 3annaHuposarb AeNCTBUSA.
O6opayvBas 3T1 [eNCTBUA B PYHKUUN, Mbl COXPaHSAEM UX Kak 3HaYeHus, 4ToObI
MX MOXHO 6bl/10 BbI3BaTb B HY>KHbI1 MOMEHT.

Takoi cTunb NporpaMmMmnpoBaHnst 06bIYHO Ha3bIBAKT aCMHXPOHHbLIM. O6paboTka
COObITUIA — TOXE NPUMEpP Takoro CTUAS, U Mbl C HUM BCTPETUMCS eLé He pas,
Korga 6yaem pabotaTb € 3aa4amn, KOTopble MOTYyT 3aHATb NPOU3BO/IbHbIE
MPOMEXYTKM BPEMEHN — HANpPUMep, ceTeBble 3anpockl B rnase 17, unv Beog
BbIBOZ, 00Lero Ha3HayeHus B rnase 20.

B nepemeHHon GAME_LEVELS xpaHutcs Habop nsiaHoB ypoBHei. Takas
CTpaHuLa ckapmnunsaeT nx B runGame, koTopasi 3anyckaeT camy Urpy.

<link rel="stylesheet" href="css/game.css">

<body>
<script>
runGame (GAME_LEVELS, DOMDisplay);
</script>
</body>
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Monpo6yiiTe BbIMrpaTth. A 3/10pOBO NMOBECENN/ICS, COUMHSAS UX.

YnpaxHeHuUs

KoHel urpbl

Mo Tpaauuun, nnatopmMepbl AAKT UTPOKY OFpaHMYEHHOE KOSTMYECTBO XMU3HEN, U
BbIUUTAOT MO OAHON KaxKAblli pa3 npu rmbenmn nrpoka. Korga xmsHu KoHYarTCs,
nrpa Ha4MHaEeTCs 3aHOBO.

MNoppepaktupyiite runGame, 4To6bl OHa NoagepXuBasa Xu3sHu. MycTb Urpok
HauYNMHaET C TPEX.

<link rel="stylesheet" href="css/game.css">

<body>
<script>
// CTapasd ¢yHKUMA runGame - MOMeEHANTe eé...
function runGame(plans, Display) {
function startLevel(n) {
runLevel(new Level(plans[n]), Display, function(status) {
if (status == "lost")
startLevel(n);
else if (n < plans.length - 1)
startLevel(n + 1);
else
console.log("You win!");
1)
}
startLevel(0);
}
runGame (GAME_LEVELS, DOMDisplay);
</script>
</body>

Naysa

Cpaenaiite BO3MOXHbIM CTaBUTb U CHUMATb Urpy C nay3bl N0 HaXKaTUO KnasBuLlmn
Esc.

3TOro MOXHO [10CTWYb, NOMEHSIB (oyHKLMIO runLevel, 4ToGbl OHa Ucnosib3oBana
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ApYyro 06paboTymK cobbITUIA KNaBmaTypsbl, U NpepbiBasia 1 BO306HOBNsANA
aHMMaumIo No Haxaruio Esc.

Ha nepBblii B3r/184 MOXET rnokasaTbCs, YTO UHTepdeinc runAnimation He
npeAHasHayeH 415 3TOro — HO ec/1M Bbl NOMEHSIETE €ro BbI30B M3 runLevel, Bcé
NONYYUTCA.

Korga nonyuntcs, MoXeTte nonpoboBaTth eLé Koe-4To. Mbl pernctpupyem
COObITMA C KNnaBMaTypbl He cambIM /TydLUNM crocoboM. OOBLEKT arrows —
rno6anbHas nepemMeHHas, 1 ero 06paboTUnKM COObITUIN HAXOAATCS B NaMATH,
[ae ecniv nrpa He 3anylieHa. MoXHO cka3aTb, OHW YTeKatoT U3 CUCTEMBI.
Pacwupste trackKeys, 4T06 MOXHO 6bI10 pasperncTpmpoBaTb 06paboTUmKK U
3aTem nomeHsinTe runLevel, 4To6 OHa perncTpupoBana ux Ha ctapTe, 1
paspernctpuposasia Ha huHuLe.

<link rel="stylesheet" href="css/game.css">

<body>
<script>
// CTapasa ¢yHKuma runLevel - nomeHsnTe eé...
function runLevel(level, Display, andThen) {
var display = new Display(document.body, level);
runAnimation(function(step) {
level.animate(step, arrows);
display.drawFrame(step);
if (level.isFinished()) {
display.clear();
if (andThen)
andThen(level.status);
return false;
}
1)
}
runGame (GAME_LEVELS, DOMDisplay);
</script>
</body>
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PunucoBaHue Ha XOJcTe

PucosaHue — amo obmaH. M.K.2wep

Bpay3epbl NO3BOMAKT HAM pUcoBaTth rpadrky pasHbiMu cnocobamu. Mpotle
BCEro MCno/b30BaThb CTUAN A1 PACMONIOXKEHUA U pacLUBETKN CTaH4aPTHbLIX
anemeHToB DOM. Tak MOXHO A06UTLCA MHOIOro, Kak nokasas npumMep Urpbl 13
npeablaywen rnasbl. Lo6asiss HaCTUUYHO NPO3padHble KapTUHKK y3/1aMm, Mbl
MOXEM Npuaatb UM 060 HYXXHbIA BUA. BO3MOXHO Aaxe noBopayvmBaTb Un
NcKaxkatb y3/ibl Yepes CTUMb transform.

Ho Takoe ncrnonb3osaHne DOM — He To, ANnA Yero oH co3gaBasica. HekoTopble
3a4a4u, TUNa pucoBaHUA NMHUU MeXAy ABYMSA NMPOM3BO/IbHBbIMW TOUYKaMU, KpanHe
Hey406HO BbIMOHATL MPY MOMOLLM 0ObIYHbLIX 3n1eMeHToB HTML.

EcTb aBe anstepHaTuBebl. [NepBasd — SVG, maclwutabupyemas BeKkTtopHas rpaguka,
Takxe ocHoBaHHas Ha DOM, Ho 6e3 yyactusa HTML. SVG — guanekrt gns
onmncaHusa AOKYMEHTOB, KOTOPbI KOHLEHTPMPYETCS Ha dpopMax, a He TekcTe. SVG
MOXHO BCTpouUTb B HTML, nnn BkIKUUTL Yepes Ter <img> .

BTropasa anstepHaTuBa — X0/1CT (canvas). X0osCT — 3To oAuH aniemeHT DOM, B
KOTOPOM HaxoguTca kapTuHka. OH npegocTtasnseTt APl gna pucosaHns hopm Ha
TOM MecCTe, KOTOPOe 3aHUMaET 3/IeMeHT. Pa3Huua mexay xonctom u SVG B Tom,
4yTo B SVG XpaHUTCsA HavyasibHOe onucaHne hopM — UX MOXHO B /11060 MOMEHT
cABuraTb UM MeHATb pasmep. XOJICT Xe npeobpasosbiBaeT PopmMbl B MUKCENN
(LBETHbIE TOYKM pacTpa), Kak TOJIbKO HApPUCYET KX, N He 3arOMUHAET, YTO 3TU
nukcenn n3 cebsa nNpeacTasnsaloT. EANHCTBEHHBIM CNOCO60M CABVHYThL hopMa Ha
XOJICTe ABJIAETCA OUYUCTUTL XOJICT (MK Ty YacTb, KOTOpas OKpy>xaeT popmy) v
nepepncosBarb eé Ha LpyroM mMecTe.

SVG

3Ta KHUra He yrny6nsetcst AetanbHo B SVG, HO KpaTKo sl MosiCHIo eé pa6oTy. B
KOHLE FNnaBbl S BEPHYCb K CPaBHUTE/bHLIM HegocTaTkam MeTo10B, KOTopble
HY)XHO NMPUHATL BO BHUMaHMWE, BblGMpasi MeXaHW3M pUCOBaHUS A1t KOHKPETHOTO
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npuMeHeHnA.

Bot gokymeHT HTML, cogepxalmnii npocTyto SVG-KapTUHKY:

<p>Normal HTML here.</p>
<svg xmlns="http://www.w3.0rg/2000/svg">
<circle r="50" cx="50" cy="50" fill="red"/>
<rect x="120" y="5" width="90" height="90"
stroke="blue" fill="none"/>
</svg>

ATpMBYT XmMIns MEHAET NPOCTPAHCTBO MMEH 3/1IEMEHTA MO YMOIYaHUI0. ITO
NpoCTpaHCTBO 3agaéTtca Yepe3 URL n 0603HavaeT gnasekT, Ha KOTOPOM Mbl
ceilyac rosopuM. Taru v , He cyuwecTtsyowme B HTML, nmetot cmbicn B SVG —
OHW PUCYIOT CPOPMbI, UCNOMBb3YH CTUMb Y NO3ULMIO, 3aaHHble NX aTpubyTamu.

OHu co3patoT anemeHTbl DOM Tak xe, kak Tarn HTML. K npumepy, Takoi Koz
MEHSIET LBET 3/1IeMeHTa Ha cyan:

var circle = document.querySelector(«circle»); circle.setAttribute(«fill», «cyan»);

JNIeMeHT XOoJicCTa canvas

Mpachuky xoncta MOXHO pUCOBaTb Ha 3NIEMEHTE <canvas> . EMy MOXHO 3aaTtb
LUMPUHY N BbICOTY, TAKUM 06pa3oM onpeaensis ero pasmep B NuKCesnsix.

HoBBbI1 XONCT NyCT, TO €CTb OH NO/THOCTHLIO MPO3PaYeH 1 NoKasbiBaeT HaMm NycToe
MPOCTPAHCTBO [OKYMEHTA.

Tar <canvas> NOAAEPXMBAET pasHble CTU/IM pUcoBaHus. YTobbl NONYYNTb AOCTYN
K MHTepcpelicy pycoBaHus, CHavasia Hy)XXHO co34aTb context — 06bEeKT, YUbW
MeTOAbl NPefoCTaBNAT aTOT MHTephelic. Ceilvyac ecTb ABa LWMPOKO
pacrnpoCcTpaHEHHbIX CTUNA pucoBaHnsa: “2d” ana AsymepHoun rpadukmn n “webgl”
ANA TPEXMEPHOW rpadonku npu nomowm nHtepdpenca OpenGL.

WebGL Mbl 06CyxaaTth He GyeM, 0OCTaHOBUMCS Ha ABYX U3MepeHusix. Ecnmn Bam
MHTEPECHbI TPU U3MEPEHMS], S| COBETYIO BaM OKyHYTbCsi B Mup WebGL. OH
NpeaocTaBnseT HENOCPEACTBEHHbI AOCTYN K COBPEMEHHOMY rpadyeckomy
Xernesy, Mo3TOMY C ero NoMOLLb0 MOXHO CO3/laBaTh AOBO/IbHO C/IOXHYIO U
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appekTnBHYO rpadonky npsmo n3 Javascript.

Context co3gaértca metogom getContext afieMeHTa <canvas> .

<p>Before canvas.</p>

<canvas width="120" height="60"></canvas>

<p>After canvas.</p>

<script>
var canvas = document.querySelector("canvas");
var context = canvas.getContext("2d");
context.fillStyle = "red";
context.fillRect (10, 10, 100, 50);

</script>

Mocne co3gaHusa ob6bekTa context npumMep pucyeT NPAMOYro/ibHUK LVPUHON B
100 nukceneii n BbicoTol B 50, ¢ KOOpAMHaTaMmu neBoro BepxHero yrna (10, 10).

TouHo kak B HTML (n SVG), ncnonb3yemasi Xo/iCTOM cuctemMa KoopguHar
nomewaet Touky (0, 0) B NeBbIV BEPXHWIA YrOA, U NOMOXNUTENbHAsA YacTb ocn' Y
NOET oTTyaa BHMU3. TO ecTb, Touka (10,10) Ha 10 nukcenei Hxe n npasee
BEPXHero /1eBOro yrna.

3a/iuBKa n oo6sBoakKa

B nHTepdelice xoncrta oopmMy MOXHO 3a/1MTb, YTO O3HAYaeT, YTO 3aHMMaeMas e
obnacTtb 6yaeT 3akpalleHa HY>XHbIM LBETOM U/ LWABGI0OHOM, UK XKe MOXHO
caenartb stroke — 06BecTy 0651aCTb IMHMEI NO Kpato. Ta e TEPMUHONO0rUSA
ncnonblyetca B SVG.

MeTog, fillRect 3anmBaeT npsiMoyrosibHUK. OH NPUHMMAET KOOpAMHATbLI NIEBOTO
BEPXHETO yIna X,y, 3aTem LUMPUHY 1 BbICOTY. CxXoxuii meTog, strokeRect pucyet
NepuMeTP NPSIMOYTO/bHYKA.

Borblue y METOA0B NapaMeTpoB HeT. LiBeT 3a/MBKu, TOMNLWMHA 0GBOAKN 1 Apyrue
napameTpbl ONpeaensitoTcs He apryMeHTamy metoga (Kak MOXHO 6b1/10 Gbl
OXWnAaTb), a CBoCTBaMM 06bEKTa context.

3apas fillStyle, Bbl MeHsieTe cnoco6, KOTOpbIM 3a/IMBatOTCA POPMbI. Ero MOXHO
YCTaHOBUTb B CTPOKY, 0603HauYatoLLyo LBET, 1 B /10601 LIBET, KOTOPbIA NOHUMAaET
CSS.
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CBOWCTBO strokeStyle paboTaeT Tak Xe, HO onpeaensieT UBET, KOTopbIM 6yaeT
HapucoBaHa 06BofKa. TosnwmHa nMHUKM onpeaensieTcsi ceomcTeoMm lineWidth,
KOTOPOE MOXET coAepXaTtb N0b60e NoNoX1UTe/IbHOe YMCIO.

<canvas></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
cx.strokeStyle = "blue";
cx.strokeRect(5, 5, 50, 50);
cx.linewidth = 5;
cX.strokeRect(135, 5, 50, 50);
</script>

Korga He 3agaHbl atpnbyTthl width nan height, nm HasHayaroTcAa 3Ha4YeHUs Mo
ymoniyaHuio — 300 ana wupuHbl n 150 Ansa BbICOTHI.

Nyt

MyTb — nocnenoBaTeNbHOCTb JINHWIA. [BYMEPHbIA XONICT UMEET CTPaHHbIA NoAXoA
K onucaHuio nyTein. Bcé penaetcs yepes NnoboyHble adodoekTbl. MyTn — He
3HaYeHus1, KOTOpble MOXHO XpaHUTb UK Nepefasarb. BmecTo aToro, ecsiv Bam
YTO-TO HaJO caenartb ¢ NYTEM, Bbl CO34aéTe nocnefoBaTe/ibHOCTb BbI30BOB
mMeToga A/15 onucaHns ero hopmei.

<canvas></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
cx.beginPath();
for (var y = 10; y < 100; y += 10) {
cXx.moveTo(10, y);
cx.lineTo(90, vy);

}

cx.stroke();
</script>

Mpumep co34aéT NyTb U3 HECKO/IbKUX TOPU30OHTAsIbHBLIX OTPE3KOB, 1 3aTeM
06BOANT UX MeToAoM stroke. Kaxablii cEerMeHT, co3aaHHblIii yepes lineTo,
HaYMHAETCs C TeKyLeli No3vuum NyTu. 3Ta No3nums — 06bI4YHO KOHel|,
npeAapblayLLero cerMeHTa, ecm To/bKo He 6b1/10 Bbi3oBa moveTo. B nocneaHem
cnydyae crieflytoLLmii CerMeHT HaYHETCS C Mo3nLMK, 3aaaHHol B moveTo.
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Mpwn 3an1BKe NyTn Kaxxaasa n3 qoopm 3asiMBaeTcs OTAe/bHO. [yTb MOXeT
cofepXaTb HeCKO/IbKO (hopM — KavkKAoe ABMKeHe moveTo HaunHaeT HoByto. Ho
MyTb AO/DKEH ObITb 3aKPbITbIM (HAYas10 N KOHeL, HaXo4ATCA Ha O4HOM MecTe),
npexzae 4em ero MoXHo 6yaeT 3akpacuTtb. ECnn nyTb He 3aKpbIT, OT ero KoHua 4o
Hayana fob6aBnseTca NMHUA, U 3aIMBaeTca oopma, odepyeHHas 3aKkpbITbiM
NnyTEM.

<canvas></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
cX.beginPath();
cx.moveTo(50, 10);
cx.lineTo(10, 70);
cx.lineTo(90, 70);
cx.fill();
</script>

MpuMep puCyeT 3aKpalleHHbIN TPeyroibHK. 3aMeTbTe, YTO HENOCPEeACTBEHHO
6b1/IM HAPUCOBaHbI TOSIbKO [1BE€ CTOPOHbLI. TPETbs, OT NPAaBOro HWKHEro yrna
06paTHO K BepLUMHe, NoapasymMeBaeTcsl — OHa He Oy[eT 3akpalleHa BbI30BOM
stroke.

Takxe MOXHO ncnosb3oBaTb MeTop closePath, 4To6bI NPUHYAUTENBHO 3aKPbITb
nyTb, 06aBVB peasibHbIil CErMeHT 40 Hadana nyTu. ITOT CEerMeHT Byaet
3aKkpalleH BbI30BOM Stroke.

KpuBble

[MyTb MOXET COCTOATbL U3 KPUBLIX. VIX pucoBaTtb NOC/IOXKHEE, HEXeNu npsamMsble.

MeTog quadraticCurveTo pucyeT KpUBYHO 10 HY>XXHOI TOUKKW. [Ana onpeaeneHus
KPVMBM3HbI METOAY AaETCA KOHTPO/IbHAA TOYKA BMECTE C TOUYKOW Ha3HaueHwusl.
MpencTaBbTe, UTO KOHTPO/IbHASA TOUYKA Kak 6bl NPUTSATMBAET JIMHMIO, 3a/1aBast
KPVBOIA KPUBU3HY. JIMHUSI HE NPOXOAUT Yepe3 KOHTPOIbHYO TouKy. BMecTo 3Toro
HanpaBfeHNs NMHUM B €€ HaYaslbHOW 1 KOHEUYHOW ToUKax ByayT CTPEMUTLCS K
KOHTPO/bHOI Touke. CriefytoLLmii npyMep UNNICTPUPYET 3TO:

<canvas></canvas>
<script>
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var cx = document.querySelector("canvas").getContext("2d");
cx.beginPath();
cx.moveTo (10, 90);
// control=(60,10) goal=(90,90)
cx.quadraticCurveTo(60, 10, 90, 90);
cx.lineTo(60, 10);
cx.closePath();
cx.stroke();
</script>

Pucyem cneBa HanpaBo KBagpaTuU4Hyto KpMBYHO, Y KOTOPOW KOHTPO/IbHAsA ToUKa
3afaHa kak (60,10), a 3aTem prycyem ABa CerMeHTa, npoxoAsuiMe obpaTHo yepes
KOHTPOJIbHYIO TOUKY W Ha4yao NHUKN. Pe3yibTaT HanoMUHaeT amonemy
3B&34H0ro nytTu. MOXHO YBUAETb AEACTBME KOHTPOSIbHOWN TOUKN: NINHUSA,
BbIXOAsLAA U3 Ha4Ya/IbHOM M KOHEYHOM TOYEK, HAUMHAETCS MO HanpasB/1EHNIO K
KOHTPO/IbHOWM TOYKe, a 3aTeM 3arnbaeTcs.

MeTog bezierCurve pucyeT CX0XyH KpyBYH. BMeCcTo 0HOM KOHTPOJIbHOWN TOYKM Y
Heé ecTb [Be — N0 O4HOM Ha KaxAbli N3 KOHLOB KPUBOI. BOT MNOXOXWUIA PUCYHOK
AN UNNCTpaLny NoBeAeHNs Takon KpUBOIA:

<canvas></canvas>

<script>
var cx = document.querySelector("canvas").getContext("2d");
cx.beginPath();
cx.moveTo (10, 90);
// controll=(10,10) control2=(90,10) goal=(50,90)
cXx.bezierCurveTo(10, 10, 90, 10, 50, 90);
cx.lineTo(90, 10);
cx.lineTo(10, 10);
cx.closePath();
cx.stroke();

</script>

[lBe KOHTPOJIbHbIE TOUYKM 3a[al0T HanpaB/ieHUs ob6oux KOHLIOB KpVIBOVI. Yem oHK
JaJiblle OT HaYdaula Ui KoOHUa, TEM CUJ/IbHEE KpUBas 6y,u,eT BbIlMy4YnBaTbCA B X
HanpaBJIEHUN.

C 3TVMM KPMBbLIMU C/IOXHOBATO paboTaTb — He BCerga NOHATHO, Kak UCKaTb
KOHTPO/IbHbIE TOUKM, KOTOPbIE NPUBEAYT K HYXXHOI Bam chopme. Horga nx MOXHO
BbIUVC/INTb, MHOIAA NPUXOANTCS NoAGUPaTL METOAOM MPOG6 U OLLIMGOK.

Ay, chparmMeHTbl KpYros, fierye B o6palieHnn. Metog arcTo NPUHUMAET LieNbixX
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NATb apryMeHTOoB. [epBble YeTbipe — NOXOXM Ha aprymeHTbl quadraticCurveTo.
MepBasa napa 3a4aéTt YTo-TO BPOAE KOHTPO/IbHOW TOYKM, BTOpPas — MecTo
Has3HauYeHnsa KpUBOW. MATbIN 3a4aéT paguyc ayrn. Metog co3gaéT CKpYr/1EHHbIM
Yron — IMHUI0, NAYLLYIO K KOHTPO/IbHOM TOYKe, a 3aTeM K TOUKe Ha3Ha4YeHus — U
CKPYI/ISieT yron 3agaHHbiM pagunycom. Metog arcTo pucyeT Kpyriyro 4acTb, a
TaKXe /IMHUI0 OT TOYKK cTapTa 40 Havasna 3akpyr1EHHOM YacTu.

<canvas></canvas>

<script>
var cx = document.querySelector("canvas").getContext("2d");
cX.beginPath();
cx.moveTo(10, 10);
// control=(90,10) goal=(90,90) radius=20
cx.arcTo(90, 10, 90, 90, 20);
cx.moveTo (10, 10);
// control=(90,10) goal=(90,90) radius=80
cx.arcTo(90, 10, 90, 90, 80);
cx.stroke();

</script>

arcTo He pucyeT IMHMIO OT KOHLLA 3aKpyr/IEHHOM YacTu 0 TOYKM Ha3HauYeHWs,
HEeCMOTPA Ha CBOE Ha3BaHue. E€ MOXHO 3akOHUMTL Yepes lineTo ¢ Takumun xe
KoopauHaTamu.

YT0o6bI HaprcoBaTb KPYr, MOXHO cAenarb YeTbipe Bbi30Ba arcTo, rae Kaxabli
NOBEPHYT OTHOCUTENbHO Apyroro Ha 90 rpagycos. Ho meTog arc npefocTas/iser
cnocob npote. OH NpYHUMAaET napy KOOPAMHAT LieHTpa apku, paguyc un
Ha4yasibHbIA N KOHEYHbI YI/bl.

[lBa nocnegHnx napaMeTpa MOryT NOMOYb B pYCOBaHUN YacTu Kpyra. Yrnbl
N3MEPSIOTCA B pagmaHax, a He rpagycax. 910 3Ha4YMT, YTO NOJIHbIA KPYr UMeeT
yron B 21, nnu 2 * Math.PI, yto npumepHO paBHO 6.28. Yron Ha4yMHaeT OTCUYET OT
TOYKM crpasa OT UeHTpa, U AET NPOTMB YacoBOWN CTpesiku. YTobbl HapucosaTb
MOJIHbIN KPYT, MOXHO 3aAaTtb Havyas1io B 0, a KoHel, 6o/bLue 27T (K npumepy, 7).

<canvas></canvas>
<script>
var cx = document.querySelector('"canvas").getContext("2d");
cx.beginPath();
// center=(50,50) radius=40 angle=0 to 7
cx.arc(50, 50, 40, 0, 7);
// center=(150,50) radius=40 angle=0 to %m
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cx.arc(150, 50, 40, 0, 0.5 * Math.PI);
cx.stroke();
</script>

Ha kapTuHKe B pe3ynbraTe 6yaeT MHUA cnesa oT Kpyra (MepBbiii BbI30B arc), 0
NEBOW YacTu YeTBEPTU Kpyra (BTOpoii BbI30B). Kak 1 apyrue mMetoabl pucoBaHus
nyTen, NTMHUA Ayrn coeguHeHa ¢ npeablayumm cermeHTom nyTu. s Havana
pucoBaHus HOBOMo NyTU HaAo0 Bbi3BaTb mMoveTo.

Prcyem KpyroByto anarpammy

MpeactaBbTe, UTO Bbl NOAyUnnn padboty B OO0 «OKOHOMMKA AN BCEX», N BALLUM
nepBbIM 3a4aHnem ByLeT HapucoBaTb KPYrosyto AvarpaMmmy ya0BNeTBOPEHHOCTM
KNIMEHTOB COrflacHO pesysibTatamM onpoca.

MepemeHHas result coaepXXnT MaccrB 06bEKTOB, NPeACTaBNAILMNX Pe3y bTaTbl.

var results = [
{name: "YpoBnetBOopéH", count: 1043, color: "lightblue"},
{name: "HenTpanbHoe", count: 563, color: "lightgreen"},
{name: "He ypoBneTBopéH", count: 510, color: "pink"},
{name: "Be3 kommeHTapueB", count: 175, color: "silver"}

1;

YTo6bl HaprcoBaTb AnarpamMmy, Mbl pUcyeM HEeCKOJIbKO CEKTOPOB, KaxKablA 13
KOTOPbIX AenaeTcsa 13 apkn v napbl IMHWIA OT LEHTPa. Yron Mbl BblYUCISEM, AeNs
NOMHbIN Kpyr (2T1) Ha 06LLUEee KONMYeCcTBO OT3bIBOB, U YMHOXas Ha KO/IMYECTBO
noaein, BblopaBLUNX AaHHbI BapuaHT OTBeTa.

<canvas width="200" height="200"></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
var total = results.reduce(function(sum, choice) {
return sum + choice.count;
}r 9);
// Start at the top
var currentAngle = -0.5 * Math.PI;
results.forEach(function(result) {
var sliceAngle = (result.count / total) * 2 * Math.PI;
cx.beginPath();
// center=100,100, radius=100
// from current angle, clockwise by slice's angle
cx.arc(100, 100, 100,
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currentAngle, currentAngle + sliceAngle);
currentAngle += sliceAngle;
cx.lineTo(100, 100);
cx.fillStyle = result.color;
cx.fill();

1)

</script>

Ho anarpamma He pacluntpoBbIBAET 3HAYEHMSI CEKTOPOB — 3TO HeY06H0. Ham
Ha/l0 KaK-TO HAPMCOBATb Ha XOJICTE TEKCT.

TekcT

Y KOHTeKCTa AByMepHOro xoncta ectb Metogpbl fillText n strokeText. MocneaHwnii
MOXHO MCMO/b30Bath /159 06BeEHHbIX OYKB, HO 06bLIYHO Mcnonb3yetcs fillText.
OH 3anonHseT 3agaHHbIi TekeT uetom fillColor.

<canvas></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
cx.font = "28px Georgia";
cx.fillStyle = "fuchsia";
cx.fillText ("9 n TekcT mory pucoaTb!'", 10, 50);
</script>

MoXHo 3aAaTb pasmep, CTU/b 1 LWPUAT TekcTa Yepes cBoiicTBo font. B npumepe
3a7aETCA TO/ILKO pasmep 1 WpUT. MOXHO A06aBUTh HAK/TOH U XXUPHOCTL B
Havyasie CTPOKM.

[Ba nocnegHunx aprymeHTa fillText (n strokeText) 3agatoT No3nLM0, C KOTOPOWA
HauMHaeTcsa TeKCT. 10 yMoN4aHnio 3TO Ha4Yas10 SIMHNUK, Ha KOTOPOWN «CTOSAT» GYKBbI
— He cuMTas cBucarLmx yactel 6yks Tuna p n'y. MOXXHO MEHATb NO3ULMIO MO
ropu3oHTas1, 3ajaBas cBoONCTBY textAlign 3HayeHnsa «end» nnu «center», a no
BepTukanm — 3agaBas textBaseline «top», «middle», nnn «bottoms.

B KOHLIe rMaBbl Mbl BEPHEMCS K Hallel gnarpamme.

N300pakeHUs
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B KOMMbIOTEPHON rpaduke NPoBOAUTCS pasnnumne Mexnay BEKTOPHON U pacTpPoBOWA
rpadoukoii. NMepBasi — TO, YEM Mbl 3aHUMa/INCL B 3TOW [1aBe, pucoBaHmne npu
NOMOLLM NOrMYECKMX onucaHuii dgopm. BTopasi — He 3a0aéT chopmbl, a paboTaet
Ha YpOBHE MUKCesen.

MeTopg, drawlmage no3BoNsAET BbIBOAWUTL HA XOJICT MUKCESbHbIE AaHHble. OHK
MOTYT 6bITb B3ATbl U3 3/IEMEHTA <img> WX C APYrOro XosicTa, KoTopble He
06513aTe/IbHO BUAHbI B CAMOM loKyMeHTe. CrefyoLwmii npumMep co3gaéTt afieMeHT
<img> W 3arpyxaeT B Hero haiin n3obpaxeHns. Ho oH He MOXeT cpasy HavyaTb
prcoBaTb NP NMOMOLLM 3TO KapTUHKK, MOTOMY YTO 6pay3ep MOr He ycneTb eé
noAarpy3nTe. [1na 3Toro mMel pernctpupyem obpabotumk cobbitvsa “load” n pucyem
nocsie 3arpysku.

<canvas></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
var img = document.createElement("img");
img.src = "img/hat.png";
img.addEventListener("load", function() {
for (var x = 10; x < 200; x += 30)
cx.drawImage(img, x, 10);

1)

</script>

Mo ymonuyaHuto drawlmage HapucyeT KapTUHKY OpUrMHasibHoOro pasmepa. Emy
MOXHO 3a4aTb ABa AOMNOMHUTENbLHbLIX NapameTpa ANA N3MEHEHNA LUNPUHbLI U
BbICOTbI.

Korga drawlmage 3aaaHo AeBsiTb apryMeHTOB, €€ MOXHO MCNo/b30BaTh AJ1s
pUCOBaHMS YacTy M306pakeHunsi. Co BTOPOro Mo NATbI apryMeHTbl 0603HavatoT
NPSIMOYTO/IbHUK (X, Y, LUMPVHA 1 BbICOTA) B UCXO[HO KapTUHKE, KOTOpbIi Haao
ckonvpoBaTb. C LECTOro no AeBATbIli — NPSIMOYTO/IbHUK Ha XOJICTe, KyJa ero Hafo
cKonvpoBaThb.

3T0 MOXHO MCMOMb30BaTh, UTOObI YNAKOBbLIBATL HECKO/ILKO CNPATOB (3/1eMEHTOB
KapTUHKM WY Ka[poB aHUMaLuun) B oAunH chaiin M306pavkeHust, 1 pucoBaTh TOJSIbKO
HY)XXHble ero yacTu. K npumMepy, ecTb y Hac KapTHKa UrPOBOro NepcoHaxa B
pasHbIX Nno3ax:
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EEFXZFTIREF

Mepebupasi No3bl, Mbl MOXEM BbIBECTM aHMaLMIO NAYLLLETO NepPCoHaxXa.

[Ana aHMmaumm Ha xoncTe npurogutca metop clearRect. OH HanomuHaer fillRect,
HO BMECTO OKpacku MPsMOYrosibH1UKa OH AenaeT ero npo3payHbiM, yaasisas
npegplgyLine nukcenu.

Mbl 3HaeM, UTO KaxApbli CnpanT WUpUHON 24 1 BbicoTol 30 NuKcenen.
CnefyoLwunii Kog, 3arpy>xaeT KapTUHKY U 3a,aET NHTepBasl 419 pyucoBaHus

cneayrLwmx Kaapos:

<canvas></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
var img = document.createElement("img");
img.src = "img/player.png";
var spriteW = 24, spriteH = 30;
img.addEventListener("load", function() {
var cycle = 0;
setInterval(function() {
cx.clearRect (0, O, spriteW, spriteH);
cXx.drawImage(img,
// source rectangle
cycle * spriteW, 0, spriteW, spriteH,
// destination rectangle

o, 0, spritewW, spriteH);
cycle = (cycle + 1) % 8;
}, 120);
1)
</script>

MNMepemeHHas cycle oTcexmBaeT No3numMo B aHuMmaunn. Kaxaplii kagp oHa
yBeNN4MBaETCA U N0 AOCTWKEHUIO 7 HAYMHAET CHavasna, UCnosib3ys oneparop
AeneHuns ¢ octatkoM. OHa ucnonb3yeTcsa A8 NoAcHETa KoopAauHaThI X, Ha
KOTOPOW B N306paXXeHNN HaXoAUTCS CNpanT C HY)XKHO NO30iA.

NMpeoGpasoBaHuA

A uTO, eCc/IM Ham Haao, YTO6bI NEPCOHAX LLEN B/IEBO, a He BNpaBo? Mbl MO Gbl
006aBUTb €LLE 0fIMH Habop cnpainToB. HO Mbl TAKXe MOXEM CKa3aTb XOJICTY, UTO6
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OH PUCOBaJT KAPTUHKY 3epKasibHO.

BbI30B MeToAa scale npuBeAET K TOMy, YTO BCe NOC/eayoWme pUcyHkn oyayt
mMacluTabupoBaHbl. OH NPUHMMAET [1Ba NapameTpa — MacluTab no ropusoHTasIm u
no BepTUKanu.

<canvas></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
cx.scale(3, .5);
cX.beginPath();
cx.arc(50, 50, 40, 0, 7);
cx.linewidth = 3;
cx.stroke();
</script>

MaclwtabrpoBaHne pacTarmBaeT UM CKMMaeT BCe napamMeTpbl KapTUHKMK,
BK/1IOYAA LUMPUHY NIMHUK MO 3a4aHHbIM NapamMeTpam. MacwrtabupoBaHue ¢
oTpuuaTtesnibHbIM NapamMeTpoM rnepesopavymBaeT KapTUHKY 3epkasibHO. [epeBopoT
npouncxogut BokKpyr Toukn (0, 0), YTo 03HaYaeT, YTO Hanpas/IEHNE CUCTEMbI
KoopauHaT ToXxe nomeHseTcs. [Npy npuMeHeHnn ropu3oHTasIbHOro Maciitaba -1,
doopma, HapucoBaHHasa Ha nosuumn X = 100, 6yaet HapucoBaHa Tam, rge paHblue
6b1na no3uuus -100.

3HauuT, 4115 0T3epKas/IMBaHUA KapTUHKN Mbl HE MOXEM MPOCTO J06aBUTb
cx.scale(-1, 1) nepep Bbi30oBOM drawlmage — Halla KapTUHKa yedeT C XoscTa U He
6yaet BuaHa. MoxHO 6b1/10 6bl NOANPaBUTL KOOPAMHATLI, NepeaaBaemble B
drawlmage, 4To6bl KOMNEHCUPOBATb 3TOT CABWUI. [pyroi BapmaHT AENCTBUIA, Koraa
KOZ, pUCOBaHMS HUYEro He 3HaeT NPo MacluTabupoBaHue, 3ak/touaeTcs B
N3MEHEHMN HanpaBeHNs OCW.

ECTb HECKO/bKO APYrMX METOA0B KpOME MacLUTabyupoBaHUsi, BANAIOLMX Ha
KOOpAMHATHYIO cucTemy XxosicTa. HaprcoBaHHble hopMbl MOXHO NOBOpaynBaTh
MeTo/OM rotate n casuratb MeTogom translate. IHTepecHo, 4To Bce
TpaHchopMaLmn HakanMBarTCs, TO eCTb Kaxkaas nocsieayowas npoucxoanT
OTHOCUTE/IbHO NpeblayLLuX.

3HauuT, ecniv Mbl ABaxapbl cABMHEM N306paxeHne Ha 10 nukcenein no
ropu3oHTasIn, To BCE ByaeT HapucosaHo Ha 20 nukcenein npasee. ECnu mbl
CHa4dana caBnHeM Hadasio oTcyéta Ha (50, 50), a 3aTem noBepHéM BCE Ha 20
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rpagycos (0.111 pagmaH), NOBOPOT NPOM30MAET BOKPYr Toukn (50, 50).

i
7 rotate(D.1*Math PT)
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A ecnn Mbl cCHaYas1a NoBepHEM BCé Ha 20 rpaaycos, a yXxe 3aTeM CABUHEM Ha
(50, 50), To NnpeobpasoBaHNe CAYUNTCA B MOBEPHYTOIN CUCTEME KOOPAMUHAT, YTO
NpuBeAET K NHOMY pe3synbrarty. Mopaagok npeobpasoBaHuii MUMEET 3HaYEHNE.

UTOObl OT3epKa/INTb KAPTUHKY OTHOCUTE/IbHO BEPTUKA/IN Ha 3ajaHHO NO3ULNN X,
Mbl A€Naem cnegyoLlee:

function flipHorizontally(context, around) {
context.translate(around, 0);
context.scale(-1, 1);
context.translate(-around, 0);

¥

Mbl caguraem ocb Y Tyaa, rAe Ham HY>XHO pacnosioXuTb Halle 3epkaso,
MPOBOAUM OT3EpPKa/IMBaHUe, 1 CABUraeM ocb Y 06paTHO Ha nosaratoweecst Mecto
B 3epKasibHOI BCeNeHHon. CneayoLwmii pucyHOK OGBSCHSIET, Kak 3TO paboTaerT:

trittor

TyT nokasaHbl CUCTEMbI KOOPAMHAT A0 U Moc/e 0T3epKasIMBaHUsi OTHOCUTENbHO
LEeHTpasIbHOM NMMHUN. ECM Mbl HApPUCYEM TPeYrosibHVK B NMOIOXUTENIbHOM
MO/IYN/I0CKOCTN OTHOCUTENBHO Y, OH ByAeT Haxo4MTbCA Ha MecTe TpeyrosibHuKa 1.
Bbi3oB flipHorizontally cHavyana casuraet ero Bnpaso, HA MeCcTO TPeYrofibHuKa 2.
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3aTtem npoucxoanT MacluTabmupoBaHue, U TPEeYro/bHNK OKa3blBaeTCS Ha MecTe 3.
OH [0/MKeH ObITb HE TaM, eC/lM HaM Hal0 0T3epPKa/INTb Ero OTHOCUTENILHO
3aj@aHHOoN NHMK. BTopoli BbI3OB translate ucnpaBnsieT 3To — OH «OTMEHSIET»
M3HaYa bHbIA CABUI 1 MOMELLLAET TPEYro/ibHMK Ha No3nLuio 4.

Tenepb MOXXHO HapucoBaTb OT3ePKa/IEHHOro nepcoHaxa Ha nosuuyumn (100, 0),
nepeBepHyB MUP OTHOCUTENIbHO BEPTUKAIN N300paXeHUs nepcoHaxa.

<canvas></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
var img document.createElement("img");
img.src "img/player.png";
var spriteW = 24, spriteH = 30;
img.addEventListener("load", function() {
flipHorizontally(cx, 100 + spriteW / 2);
cx.drawImage(img, O, O, spriteW, spriteH,
100, O, spriteW, spriteH);

1)

</script>

XpaHeHue N ouncTKa npeobpasoBaHUii

MpeobpazoBaHUsA HakanaMBarTcA. BCE, UTO Mbl pycyem nocne pucoBaHus
OT3epKasIEHHOro NepcoHaxa, Takxke byaeT 3epKasibHbIM. OTO MOXET CTaTb
npo6aemoii.

BO3MOXHO COXpaHUTb TeKylliee npeobpasoBaHne, NopucoBaTh YTo-To, a 3aTem
BEPHYTb CTapoe CocTosiHMe. Tak Ao/mKHa NocTynaTb (YHKUMS, Aenatouas
BPEMeHHOe npeobpasoBaHne cucTemMbl KoopanHat. CHauana Mbl COXpaHsieM TO
npeo6pasoBaHMe, KOTOPOe MCMNOosb30Bas KO, BbI3BaBLUMI 3Ty (PYHKLMIO. 3aTeM
tbyHKUMSI oTpabaTbiBAET HA OCHOBE Npeo6pa3oBaHuii, NPOBEAEHHbIX HA 3TOT
MOMEHT, 1, BO3MOXHO, 106aB/1sIeT HOBble. I B KOHLEe Mbl BO3BpaLlaem
Nnpeo6pa3oBaHns K Hadyarny.

STM 3aHUMAKOTCSA METO/ibl Save 1 restore 1ByMepHOro xoncTa. Mo cyTu, OHu
XpaHST CTEK COCTOSIHMIA Npeo6pasoBaHuii. [pun BbI30BE save B cTek Aob6aBnsieTcs
Tekylllee COCTOosIHME, a Npu restore 6epETCs COCTOSIHNE CBEPXY CTeKa U
NPYMEHSIETCS B KAUECTBE TEKYLLEro KOHTeKCcTa Bcex npeobpasoBaHuii.
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®dyHKUMA branch B npymepe nokasbIBaeT, YTO MOXHO caenatb ¢ PyHKUMEN,
KOoTopas BbIMOMHAET Npeobpa3oBaHns 1 Bbi3bIBAET APYryt0 yHKUMIO (B AAHHOM
cny4yae, camy cebs), KoTopasd NpPoAo/HKaeT pucoBaTb C 3aaHHbIMN
npeobpa3oBaHUSAMM.

®YHKUMA pUCYeT APEBOBUAHYHO CTPYKTYPY, pUCys NNHWIO, NOTOM NepeaBuras
LIEHTP KOOpAMHAT Ha KOHeL, IMHWW, U Bbi3biBasi Cebsi 3aTeM ABax/bl — CHa4ana,
NMOBEPHYB BMEBO, a 3aTEM BMNpaBo. KaXablii BbI30B YMEHbLLAET AJ/IMHY BETBU, U
peKypcusi ocTaHaBNMBAETCSA, Koraa A/ivHa najaet MeHblue 8.

<canvas width="600" height="300"></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
function branch(length, angle, scale) {
cx.fillRect(®, 0, 1, length);
if (length < 8) return;
cx.save();
cx.translate(0, length);
cx.rotate(-angle);
branch(length * scale, angle, scale);
cx.rotate(2 * angle);
branch(length * scale, angle, scale);
cx.restore();

}
cx.translate(300, 0);

branch(60, 0.5, 0.8);
</script>

Ecnun 6bl He 6bI/10 BbI3OBOB Save U restore, BTOPO PEKYPCMBHBbIA BbI30B branch
HaymMHan 6bl C NO3NLMK 1 MOBOPOTA, CO3AaHHbIX NepBbiM. OH Obl/1 6bl COEANHEH
He C TeKyLLei BETKON, a BHyTPEHHEN NpaBoii BETKOW, HApMCOBaHHOW NepPBbIM
BbI30BOM. B pe3ynsraTe nosiyvaeTcs TOKe nHTepecHas hopmMa, HO yXe He
ApeBOBMAHAS.

Hasap K urpe

Tenepb Mbl 3HAEM O XOJICTE AOCTATOYHO, YTOObI HaYaTb pa3pPaboTKy rpadonUecKoli
cucTembl A5t Urpbl U3 NpeablayLleli raebl. HoBasi cucteMa He 6yAeT NokasblBaTb
TO/MbKO LBETHbIE KBaApaTuki. Mbl Gyaem ncnonb3oBath drawlmage ans
pPUCOBaHUSI KAPTUHOK, NPeACTaBNSAOLLMX 3NIEMEHTbI UMpPbl.
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Mbl onpegenum Tun o6bekTa CanvasDisplay, koTopblii 6yaeT nogaepXxmnsarb TOT
Xe nHTepdoeiic, uto n DOMDisplay 3 rnasbl 15, a UMeHHO, MeToabl drawFrame
and clear.

OO6bEKT XpaHUT 6osblue nHdopmauuu, Yem DOMDisplay. BmecTo ncnosnb3oBaHus
no3vunn NPoKpyTkM aniemeHTa DOM, OH OTC/1eXMBaeT OKHO NPOCMOTpa, KoTopoe
COOOLLAET, KaKyt YaCTb YPOBHS Mbl ceiivac BUAUM. TakKe OH OTCNeXnBaeT
BPEMS 1 UCNOMBb3YET 3TO, YTOObI PELLNTL, KAKOW Kagp aHMMauum nokasbisatb. V1
eLLé oH xpaHuT ceoiicTo flipPlayer, 4ToObl gaxe Korga Urpok cToss1 Ha MecTe, OH
6b1/1 NOBEPHYT B Ty CTOPOHY, B KOTOPYHO LWEN B NOCMeAHWI pas.

function CanvasDisplay(parent, level) {
this.canvas = document.createElement("canvas");
this.canvas.width = Math.min(600, level.width * scale);
this.canvas.height = Math.min(450, level.height * scale);
parent.appendChild(this.canvas);
this.cx = this.canvas.getContext("2d");

this.level = level;
this.animationTime = 0;
this.flipPlayer = false;

this.viewport = {
left: o,
top: 0O,
width: this.canvas.width / scale,
height: this.canvas.height / scale

}i

this.drawFrame(Q);

CanvasDisplay.prototype.clear = function() {
this.canvas.parentNode.removeChild(this.canvas);

iy

B 15 rnaee Mbl NnepegaBasiv pasmep wara B drawFrame n3-3a cyétumka
animationTime, HecMoTps Ha To, YTo DOMDisplay ero He ncnonb3oBas. Hawa
HoBas oyHKumsa drawFrame ncnosnb3yeT ero 4/ oTcHéTa BpeMeHU, YToObI
rnepeksioyaTbCa Mexay kagpamu aHmmaumn B 3aBUCMMOCTU OT TEKYLLEro
BPEMEHM.

CanvasDisplay.prototype.drawFrame = function(step) {
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this.animationTime += step;

this.updateViewport();
this.clearDisplay();
this.drawBackground();
this.drawActors();

i

Kpome oTcnexvBaHus BpeMeHW, MeTos 06HOB/IAET OKHO MPOCMOTpPa TeKyLLel
no3nLnn NrpoKa, 3arnosHAET XOCT LIBETOM DOHa, 1 pUcyeT (DOH N aKTEPOB.
3ameTbTe, YTO BCE NMPOMCXOAMT He Tak, Kak B rnase 15, rae mbl pycosanu ¢ooH
O4VH pas3, a 3aTeM NpoKpy4ymBann obopadnsaromii anemeHt DOM ans
nepemMeLLeHns Mo HeMmy.

Tak Kak hopmbl Ha X0/1ICTe — BCETO NILLb MUKCENN, MOCNEe UX OTPUCOBKM X HENb3S
CABVHYTb (Wnn ybpartb). EAMHCTBEHHBLIM COCO60M OO6HOBUTL XOJICT ByaeT
OYMCTUTb €ro N NepepmncoBsaTtb CLUEHY.

MeTtop, updateViewport noxox Ha metog, scrollPlayerintoView n3 DOMDisplay. OH
NMPOBEpPSET, HE HAXOAUTCA I UTPOK C/IMLLKOM G/IM3KO K Kpato aKkpaHa v ABuraet
OKHO MPOCMOTpPAa, ec/iv 3T CyYaeTcs.

CanvasDisplay.prototype.updateViewport = function() {
var view = this.viewport, margin = view.width / 3;
var player this.level.player;
var center player.pos.plus(player.size.times(0.5));

if (center.x < view.left + margin)
view.left = Math.max(center.x - margin, 0);
else if (center.x > view.left + view.width - margin)
view.left = Math.min(center.x + margin - view.width,
this.level.width - view.width);
if (center.y < view.top + margin)
view.top = Math.max(center.y - margin, 0);
else if (center.y > view.top + view.height - margin)
view.top = Math.min(center.y + margin - view.height,
this.level.height - view.height);

}7

BbI30Bbl Math.max 1 Math.min rapaHTupytoT, UTO OKHO NPOCcMOoTpa He 6yaeT
NoKasblBaTb NPOCTPAHCTBO 3a npeaenamun ypoBHsi. Math.max(x, 0) rapaHTupyer,
YTO UTOrOBOE YMC/O HE MeHbLLe Hynsi. CxoAHbIM 06pa3om Math.min rapaHTupyer,
YTO 3HAYEHUE HE MPEBLICUT 3afaHHYI0 rpaHunLy.
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Mpy ouncTke AUcnes Mbl UCMOSb3YEM APYroii LBET, B 3aBUCUMOCTU OT TOrO,
BblMrpaHa urpa uav npourpaHa.

CanvasDisplay.prototype.clearDisplay = function() {

if (this.level.status == "won")
this.cx.fillStyle = "rgb(68, 191, 255)";

else if (this.level.status == "lost")
this.cx.fillStyle = "rgb(44, 136, 214)";

else
this.cx.fillStyle
this.cx.fillRect (0, O,
this.canvas.width, this.canvas.height);

"rgb(52, 166, 251)";

+i

[ln pucoBaHus hoHa Mbl Npoberaemcs No Knetkam, BUAUMbIM B TEKYLLLEM OKHE
NPOCMOTPa, UCMOosb3ys TOT Xe (PoKyc, UTo 1 B obstacleAt B npeabiayLLel rnase.

var otherSprites = document.createElement("img");
otherSprites.src = "img/sprites.png";

CanvasDisplay.prototype.drawBackground = function() {
var view = this.viewport;
var xStart = Math.floor(view.left);
var xEnd = Math.ceil(view.left + view.width);
var yStart Math.floor(view.top);
var yeEnd = Math.ceil(view.top + view.height);

for (var y yStart; y < yEnd; y++) {

for (var x xStart; x < xEnd; x++) {
var tile this.level.grid[y][x];
if (tile == null) continue;
var screenX (x - view.left) * scale;
var screenY = (y - view.top) * scale;

var tileX = tile == "lava" ? scale : 0;
this.cx.drawImage(otherSprites,
tileX, 0, scale, scale,

screenX, screenY, scale, scale);

}
};

Henyctble knetku (null) pucytotcs yepes drawlmage. M3o6paxeHne otherSprites
COAEPXKUT KAPTUHKN A1 3N1IEMEHTOB, HEe OTHOCALLMXCA K Urpoky. Cnesa Hanpaso
— 3TO CTeHa, NnaBa 1 MOHeTKa.
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L
CnpauTtbl gnsa Hawen urpbl

Knetkn choHa 20x20 nukcenemn, Tak Kak Mbl UCMOJIb3yeM Ty Xe LUKasly, 4To Oblna B
DOMDisplay. 3HauuT, caBur knieTok nasbl 20 (3HaYeHne nepeMeHHoM scale), a
casur cteH 0.

MbI He XAEM 3arpy3ku cripaiita. Bbi3oB drawlmage ¢ He3arpy>XeHHOol noka
KapTUHKOI HMYero He caenaert. MoaToMy, Ha HeCKO/TbKMX NepPBbIX Kagpax urpa
MOXET ObITb OTPMCOBaHa HEBEPHO, HO 3TO HE TakK YXX KPUTMUYHO. Tak Kak Mbl
06HOB/ISIEM 3KpaH, NpaBu/ibHas CueHa NoABUTCSA cpasy Mnocsie OKOHYaHUSA
3arpysku.

Haw nepcoHax 6yaeT Mcnosb3oBaH B KayecTBe Urpoka. Kog ero oTpMCcoBKM
[O/DKEH BbIOGMpaTb NpaBW/bHbIA CNPaNT U Hanpas/eHNe, 3aBUCSLLLEE OT TEKYLLErO
[ABWXEHUS Urpoka. Nepsble BOCEMb CNPANTOB coAepXaT aHnMaL Mo Xo4b0bl.
Korga nrpok nepegsuraeTcsi No nosy, Mbl nepeéupaem nx B 3aBUCUMOCTN OT
cBoicTBa animationTime o6bekTa display. OHO n3MepseTcs B cekyHAax, a Ham
HaAo0 MeHATb Kagpbl 12 pa3 B cekyHAy, MNO3TOMY Mbl YMHOXaeM BpeMsa Ha 12.
Korga urpok ctouT, Mbl pUcyem AeBATbIN CnpaiT. B npbiXkax, KOTopble Mbl
pacno3Haém no ToMy, YTo BePTMKas/IbHAA CKOPOCTb OT/IMYHA OT HY/A, Mbl PUCYyeM
[EeCATbINA, CaMblii NpaBbIi CNPAT.

MOCKOMbKY CNpanTbl YyThb LUMPE LUMPUHBbI 0OGBbEKTA UrpoKa — 24 NUKCEeNs BMecTo
16, 4TO6bI 6bLISIO0 MECTO A/15 PYK U HOI, METO/, LO/KEH MOANPAaBAATE KOOPANHATY X
N WNPUHY Ha 3agaHHoe yncno (playerXOverlap).

var playerSprites = document.createElement("img");
playerSprites.src = "img/player.png";
var playerXOverlap = 4;

CanvasDisplay.prototype.drawPlayer = function(x, y, width,
height) {
var sprite = 8, player = this.level.player;
width += playerXOverlap * 2;
x -= playerXOverlap;
if (player.speed.x != 0)
this.flipPlayer = player.speed.x < 0;
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if (player.speed.y != 0)
sprite = 9;
else if (player.speed.x != 0)
sprite = Math.floor(this.animationTime * 12) % 8;

this.cx.save();
if (this.flipPlayer)
flipHorizontally(this.cx, x + width / 2);

this.cx.drawImage(playerSprites,
sprite * width, 0, width, height,
X, y, width, height);

this.cx.restore();

+i

MeTopg drawPlayer Bbi3biBaeTcs Yepes drawActors, KOTOPbI pUCYET BCEX aKTEPOB
B uUrpe.

CanvasDisplay.prototype.drawActors = function() {
this.level.actors.forEach(function(actor) {
var width = actor.size.x * scale;
var height = actor.size.y * scale;
var x = (actor.pos.x - this.viewport.left) * scale;
var y = (actor.pos.y - this.viewport.top) * scale;
if (actor.type == "player") {
this.drawPlayer(x, y, width, height);
} else {
var tileX = (actor.type == "coin" ? 2 : 1) * scale;
this.cx.drawImage(otherSprites,
tileX, 0, width, height,
X, y, width, height);

}, this);
}i

Mpwn OTPMCOBKE Yero-M6o KpoMe Urpoka Mbl CMOTPUM Ha €ro TuM, YTo6bl HalTK
CMeLLEHNe ANsi HyXKHOro crpaiita. JlaBa HaxoAuTcst No cMmelleHnto 20, MoHeTa —
40.

Hy>KHO BblUMTaTb NO3MLMI0 OKHA NMPOCMOTPA NPy NOACYETE NO3NLUM aKTépa, TakK
kak Touka (0, 0) HalLero XoncTa COOTBETCTBYET /IEBOV BEPXHEN TOUKe OKHa
NPOCMOTpA, a He NIEBOI BEpXHE TOUKe YPOBHS. ELLE Mbl MOTIM Gbl UCMO/Ib30BaATb
Ans aToli uenu translate.

PucoBanue Ha xoJicte 319



BripasuTenbHbli Javascript

Cnepyowmii ManeHbK1ii AOKyMeHT noaxntouaeT HoBbll display B runGame:

<body>
<script>
runGame (GAME_LEVELS, CanvasDisplay);
</script>
</body>

Bbi6op rpacdhuueckoro nHtepdcenca

Korga Bam Hy>XHO co3faBaTb rpadouky B bpaysepe, y Bac eCTb Bbioop — HTML,
SVG n xoncT. He cyulecTByeT naeasibHOro nogxoga Ansa BCex cutyaunii. Y
KaK0ro BapmaHTa ecTb N/ICbl 1 MUHYCbI.

Yucteii HTML npocT. OH XOpoLwo coyeTaeTcs ¢ TekcToM. SVG 1 XoncT
MO3BOJIAIOT PUCOBAaTh TEKCT, HO HE MOMOratoT B €ro PacrnosioXeHuu 1 He fenarot
NepeHOCcoB, Korga OH 3aHMMaeT 6osiee ogHolu nnHun. B HTML npocTo Bk/toYaTb
6N10KM TEeKCTa.

SVG MOXHO MCMNOoMb30BaTh /151 CO3AaHNA YETKON rpadonkn, kKoTopas BbIrsanT
XOpOoLLOo npu f1tob6omM ysennyeHnn. OH cnoxHee o06blivHoro HTML, HO 1 ropasgo
MOLLHEee.

SVG 1 HTML cTposT CTpYKTYpY AaHHbIX (DOM), koTopasi npeacTaBnser KapTUHKY.
OT0 NO3BONAET U3MEHATL 3/IEMEHTbI MOC/1e TOro, Kak OHM HapucoBaHbl. Ecnn Bam
Hao nepuoanyeckn MeHATb HEOO/bLUYHO YacTb 6OMbLUON KAPTUHKM B OTBET Ha
[AeliCTBUA NOb30BaTesIsa NN B Ka4eCcTBe aHMMaunn, Ha XoscTe aTo 6yaeT aenatb
o4YeHb 3aTpartHo. DOM no3BosisieT perncTpupoBaTb 06paboTUMKN COOLITUI MbILLN
Ha NIt060OM 3neMeHTe KapTUHKM (Laxke Ha popmax, HapucoBaHHbIX Yyepe3 SVG). C
XOJICTOM 3TO He NPONAET.

Ho nukcenbHbIi Noaxom, XoncTa UMeeT NperMyLLLeCTBO NPV PUCOBaHNM GONbLLIOTO
Ko/imyecTBa HEGO/bLUNX 31eMEHTOB. OH He CTPOUT CTPYKTYPY AaHHbIX, a MPOCTO
PUCYET Ha TOW Xe caMoii MOBEPXHOCTY MUKCENN, UTO CHUXKAET 3aTPaTHOCTb B
nepecuyéte Ha hopmbl.

EcTb ewé akTopbl, TUMa CO3AaHNsA CLEeHbI MONMKCeNbHO (HanpumMep, npu
MCNO/Ib30BAHUM TPACCUPOBKYM STyueit) nnm nocTto6paboTka KapTuHKKM B JavaScript
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(pa3mbiTVie NN UCKaXKEHWE), KOTOPbIE MOXHO CAeNaTh TOMNbKO NPU MOMOLLY
MOMNMKCE/bHOTO PUCOBaHMSI.

B HeKoTopbIX criydyasx MOXHO KOMOUHUPOBAaTb 3TU TEXHUKW. Hanpumep, MOXHO
HapucoBartb rpag yepes SVG nnu XoscCT, a TEKCTOBYHO MHJpOpMaLMIO NMoKa3blBaThb,
Nno3nunoHupysa anemMmeHTbl HTML noBepx KapTUHKW.

[na HenprBepeaMBbIX MPUIOKEHNA HEBAXHO, Kakol Bbl NCNOMb3yeTe
nHTepdelic. Aucnnei, NOCTPOEHHbI HaMW A/151 Halen Urpbl, MOXHO caenarb
N06bIM 13 TPEX rpadonyecknx cnocobos, Tak Kak OH He BbIBOAUT TEKCT U He
obpabartbiBaeT HaxaTus MbllN, N HEe 06C/Y)XMBAET OrTPOMHOE KOSIMYEeCTBO
3/1IEMEHTOB.

Ntor

B aT0i rnaBe Mbl 06CyANN TEXHUKM pUcoBaHus rpadonkn B bpaysepe,
CKOHLEHTPUPOBABLLUUCH HA 3/IEMEHTE <canvas> .

¥Y3en xoncta npeacrtaBnser 06nacTb 4OKYMEHTA, r4e nporpamMmma MoxeT
prcoBaTb. ITO AenaeTcs yepe3 06bEKT context, co3gaBaeMbli METOA0M
getContext. VIHTepdeiic fByMEPHOro pucoBaHus No3BoJISET 3aKkpalumBaTtb U
06BOANTL pasHble popmbl. CBoCTBO fillStyle 3apaét 3anneky popm. CBolicTBa
strokeStyle n lineWidth ynpasnstoT Tem, Kak pUCYHTCA JIMHUMN.

MPAMOYrOIbHUKM U KYCKM TEKCTA MOXHO pucoBaTb OAHUM BbI30BOM MeToAa.
MeTogbl fillRect n strokeRect pucytoT npsimoyronibHukK, a fillText n strokeText
BbIBOAAT TEKCT. 151 cO34aHUSA NMPOM3BO/IbHLIX (POPM HaM HY>XHO CTPOUTb MYTHW.

Bbi3oB beginPath HaunHaeT nyTb. Heckosnibko MeToA0B A06aBASAT IMHUK U
KpvBble K Tekyllemy nyTtn. Hanpumep, lineTo go6asnset npsamyto. Korga nyTb
3aKOHYEeH, ero MoXHo 3anonutb metogom fill unn oésectn metogom stroke.

MepemellieHVe NUKCenei ¢ KapTUHKK UK APYroro XosicTa Ha Hall genaertcs
meTogoM drawlmage. Mo yMOM4YaHuio, OH PUCYET BCHO UCXOHYH KApPTUHKY, HO C
60/bLLIMM KOIMYECTBOM NapameTpoB Bbl MOXETE CKOMMPOBATb HYXHbIii y4acTOK
n306paxeHusi. B Halleih urpe Mbl UCNOb30Ba/IM 3TY BO3MOXHOCTb, KONMPYs
pa3Hble No3bl UTPOBOr0 NEePCOoHAaXa 13 YacTel KapTUHKK, CoAepXKaBLLEn MHOro
nos.
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MepemMeLleHns No3BoNST PpUcoBaTh (POPMY, OPUEHTUPOBAHHYIO NO-PA3HOMY.
[1IByMEPHbI KOHTEKCT XpPaHUT TeKyLlee npeobpasoBaHme, KOTOPoe MOXHO MEHSITb
yepes MeToApl translate, scale u rotate. 3To NOBNNAET Ha BCE OCTa/IbHble
onepauuy pucoBaHusi. Tekylllee COCTOsIHME NpeobpasoBaHnii MOXHO COXPaHUTb
MEeTOZ0M Save 1 BOCCTaHOBUTbL METOAOM restore.

Mpy pycoBaHMN aHUMALMIA Ha XO/ICTEe MOXHO MCNo/b30BaTh MeTo clearRect ans
OUMCTKM YacTei xoncTa nepemn nepepucoBKoii.

YnpaxHeHuUs

Popmbl

Hanuwute nporpammy, pucyoLLyto cneayoume urypsbi:

Tpaneuuo

KpacHbIin pom6

3ursar

cnupasib n3 100 oTpeskoB

a k0P

XENTy 3B8e3ny

=X +16

Pucysi aBe nocnefHux, KOHCY/LTUPYITECH C OnncaHnaMM oyHKLMIA Math.cos 1
Math.sin 13 rnaebl 13, KOTOpas ONMcbIBaET NoslyyYeHre KoopAMHaT Ha Kpyre C KX
MCNO/Ib30BAHUEM.

PekoMeHyo A1 Kaxkaol dhopMbl caenath dyHKUMIo. MNMepegaBaiTe no3nLmio 1
[pyrvie CBOICTBa, TUNa pasmMepa, KosimyecTBa ToYeK. BapmaHT co BNucbIBaHNEM
HYXXHbIX YMCES NPSIMO B KO, 06bIYHO TPYAHEE YNTATb U U3MEHSITh.

<canvas width="600" height="200"></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");

// Baw Kopg

PucoBanue Ha xoJicte 322



BripasuTenbHbli Javascript

</script>

KpyroBaa gunarpamma

PaHee Mbl BUAEV npuMep nporpaMmmbl 47151 pUcoBaHns KPyroBon auarpamMmmei.
MomMeHsiTe e€, 4TOObl NMSA KadKAOolM KaTeropum 6b110 NoKasaHo PsiioM C KYCKOM,
KOTOpbI €€ npeacTtasndaet. MonpobyiTe OTbICKaTb CUMMNATUYHbIA BapuaHT
aBTOMAaTMYeCcKoro no3nLUMOHNPOBaHWS TEKCTa, KOTOPbI Obl paboTas 1 Ha ApYyrnx
Habopax gaHHbIX. MOXHO NpeanosioXnTb, YTO HET KaTteropum MmeHblue 5% (4ToobI
TEKCT He rpoMo3anscsa Apyr Ha apyra).

Bam cHoBa MoryT noHagobutsca Math.sin n Math.cos.

<canvas width="600" height="300"></canvas>
<script>
var cx = document.querySelector("canvas").getContext("2d");
var total = results.reduce(function(sum, choice) {
return sum + choice.count;

}: 0);

var currentAngle = -0.5 * Math.PI;
var centerX = 300, centerY = 150;
// JobaBbTe Kof ANA BblBOAA METOK
results.forkEach(function(result) {
var sliceAngle = (result.count / total) * 2 * Math.PI;
cx.beginPath();
cx.arc(centerX, centeryY, 100,
currentAngle, currentAngle + sliceAngle);
currentAngle += sliceAngle;
cx.lineTo(centerX, centerY);
cx.fillStyle = result.color;
cx.fill();
1)

</script>

Mpbiratowmi MAYNK

cnonb3yiite TexHUKy requestAnimationFrame 13 rnas 13 n 15 ansa pucoBaHus
NPSIMOYTO/IbHMKA C NPbIraloLwuM BHYTPU MAYOM. MAY ABUraeTcs ¢ NOCTOSAHHOW
CKOPOCTbLIO M OTCKaKMBAET OT CTOPOH NPSAMOYTO/IbHUKA NP CoyAapeHun.

<canvas width="400" height="400"></canvas>
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<script>
var cx = document.querySelector("canvas").getContext("2d");

var lastTime = null;
function frame(time) {
if (lastTime != null)
updateAnimation(Math.min(100, time - lastTime) / 1000);
lastTime = time;
requestAnimationFrame(frame);

3

requestAnimationFrame(frame);

function updateAnimation(step) {
// Baw Kof

}

</script>

MpeaBapuTeNbLHO paccuMTaHHOE OT3epKaiMBaHUe

Mpeobpa3oBaHns, K COXaneHuo, 3aMeIAT prcoBaHne pacTpoBbIX
N306pakeHnin. ANst BEKTOPHOW rpadmkm aphekT He Tak 3amMeTeH, NOTOMY YTO
npeo6pa3oBaHNsAM MNOABEPrarTCA BCEro NINLLIb HECKO/IBKO TOYEK, NOC/Ie Yero
prcoBaHmne NPoAo/HKaeTCH Kak 00bI4HO. [/15 pacTpa no3nLms Kakaoro nukcess
[0/MKHa ObITb NpeobpasoBaHa, U XOTH BO3MOXHO, YTO 6pay3epbl B byayliem
OyayT Aenartb 3TO NO-yMHOMY, 3TO NPUBOAUT K HEHY>XHOMY YBETMYEHUIO BPEMEHN
Ha OTPUCOBKY pacTpa.

B Halueli urpe, rge ecTb BCEro 0AnH Npeobpasyemblil CripaiiT, 3To He npobnema.
Ho npeacTaBbTe, UTO BaM HaA0 PMCOBATb COTHN MEPCOHAXKEN UMK ThICAYM
BpaLLaKLLMXCS YacTuL, OT B3pblBa.

Moaymalite, Kak MOXHO 6b1/10 Gbl PUCOBaTb MHBEPTUPOBAHHOIO NEpPcoHaXxa 6e3
NOArpy3oK AOMOTHUTENbHbIX (DaliNoB 1 6e3 NOCTOSHHbLIX NPeo6pa3oBaHuii
BbI30BOB drawlmage.
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HTTP

Meuma, padu komopol co3dasasiacb Cemb — 3mo obuwee UHhopMayuoHHOEe
rpocmpaHcmB0o, B KOMOPOM Mbl obujaemcsi, 0e/sicb UHghopmayuell. E2o
YHUBEPCa/IbHOCMb SIB/IIEMCST €20 HEOMbEM/IEMOU YacmbHO: CChl/IKa B
aurnepmeKkcme Moxem secmu Kyda y200H0o, 6yOb mo rnepcoHa/ibHasi, /loKasibHasi
usu 2/106a/bHasi UHghopmayusi, YepHOBUK U/IU BbIBEPEHHbIU mekcm.

Tum BepHec-/ln, BcemmpHasa naytuHa: O4eHb KOpoTkaa imyHasa nctopus

MpoTtokon

Ecnun B agpecHoi cTpoke 6pay3epa HabpaTb eloquentjavascript.net/17_http.html,
6pay3ep CHauyania pacrnosHaeT afpec cepBepa, CBSA3aHHbI C UMEHEM
eloquentjavascript.net n nonpo6yet oTKpbITb TCP coeanHeHne no 80 nopty —
nopt gna HTTP no ymonyaHuio. Ecnn cepBep CyLLEeCTBYET N NPUHMUMAET
coefiHeHne, 6pay3ep OTrnpaBnseT YTO-TO BPOLE:

GET /17_http.html HTTP/1.1 Host: eloquentjavascript.net User-Agent: HasBaHue
6paysepa

CepBep 0TBEYAET M0 TOMY XE COeANHEHUIO:

HTTP/1.1 200 OK Content-Length: 65585 Content-Type: text/html Last-Modified:
Wed, 09 Apr 2014 10:48:09 GMT

<!doctype html> ... ocTatok AOKyMeHTa

Bpay3sep 6ep€T Ty yacTb, YTO NAET 3@ OTBETOM MOC/IE MYCTOM CTPOKU U
nokasbliBaeT eé B Bnge HTML-gokymeHTa.

MHCDOpMaU,I/IFI, OTnpaB/ieHHadA KIMeHTOM, Ha3blBaeTcA 3anpocom. OH HayMHaeTcA
CO CTPOKMNU:

GET /17_http.html HTTP/1.1

MepBoe c/oBo — MeTof, 3anpoca. GET 03HayaeT, YTo HaM HY>KHO MOYUYNTb
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onpeaenéHHbli pecypc. [pyrue pacnpocTpaHéHHble meToabl — DELETE ans
yaanenus, PUT gna sameweHuna n POST gna otnpasky MHpopmMmauun. 3ameTsTe,
4YTO cepBep He 0653aH BbINOTHATbL KaxKAblil NOyYeHHbI 3anpoc. Ecnv Bbl
BblbepeTe criyvaliHblii caT n ckaxxete emy DELETE rnaBHyto cTpaHULy — OH,
CKopee BCero, OTKaXKeTCH.

YacTb nocne Ha3BaHus MeTofa — NyTb K PECYPCY, K KOTOPOMY OTrpas/ieH 3anpoc.
B npocTeiwem cnyyae, pecypc — npocTo goain Ha cepeepe, HO NMPOTOKOJT He
orpaHn4MBaeTCs 3TO BO3MOXHOCTbIO. Pecypc MoXeT 6bITb YEM YrOA4HO, YTO
MOXHO Nnepepfatb B KadyecTBe haiina. MHorve cepBepbl CO34at0T OTBETbI Ha J1ETY.
K npumepy, ecnu Bbl OTKpoeTe twitter.com/marijnjh, cepsep nocMoTpuT B 6ase
AaHHbIX Nofb3oBartena marijnjh, n ecnv HaMAET — co3gacT cTpaHuLy npodnns
3TOro nosib3oBaress.

[Mocne nyTn K pecypcy nepsas CTpoka 3anpoca yrnommHaeTr HTTP/1.1, utobsbl
coobwmTb 0 Bepcun HTTP — npoToKo/1a, KOTOPYH OHA UCMOJIb3YeET.

OTBET cepBepa TakkKe HauMHaAeTCs C BepcUM NPOTOKO/Ia, 3a KOTOPOi AET cTaTyc
oTBEeTa — CHayana kog, 13 Tpéx umdp, 3aTem CTpouka.

HTTP/1.1 200 OK

Kogbl cTatyca, HaumHarouwmecs ¢ 2, 0603HavaloT ycnellHble 3anpocol. Koabl,
HayMHaroLMecs ¢ 4, 03HavyaroT, YTO YTO-TO NOLL/IO He Tak. 404 — camblii
3HaMeHuTbI ctatyc HTTP, 0603Ha4atoLuii, YTO 3anpoLUEHHbIA pecypc He
HaligeH. Kogbl, HaunHarowmecs ¢ 5, 0603Ha4atoT, YTO Ha cepBepe npousoLuna
oLnbKa, HO He Mo BUHe 3anpoca.

3a nepBoil CTPOKOI 3anpoca Uamn oTBeTa MOXET UATN No60e YMCIO0 CTPOK
3arosioBka. 310 CTPOKU B BUAE “MMSA: 3HAYEHNE”, KOTOpble 0603Ha4YatoT
[OMNONTHUTENbHY0 NHJ)OpMaUUIO O 3anpoce UK OTBeTe. DTU 3aro/1I0BKN Obln
BK/1HOYEHbI B NpumMep:

Content-Length: 65585 Content-Type: text/html Last-Modified: Wed, 09 Apr 2014
10:48:09 GMT

TyT onpepensetca pasmep 1 TUN AOKYMeHTa, NoslydyeHHOoro B OTBET. B gaHHOM
cnyyae ato HTML-gokyMeHT pasmepom 65’585 6aiT. Takke TyT yKkasaHo, Koraa
[OKYMEHT Obl/1 UISMEHEH NnocnefHuii pas.
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Mo 60/bLUE YaCTWN KNIMEHT NN CepBEP ONpPeaenstoT, Kakmue 3aro/1I0BKu
Heo6XoAMMO BK/IOHYaTb B 3amnpoc UK OTBET, XOTA HEKOTOPbIE 3aro/10BKK
o6sa3aTenbHbl. K npumepy, Host, o603Havalowmini Msi XocTta, AO/MKEH ObITb
BK/IHOYEH B 3anpoc, NOTOMY YTO OAMH CEPBEP MOXET 00CNMYXMBaTb MHOIO MMEH
XOCTOB Ha OfHOM ip-agpece, 1 6e3 3TOro 3aro/loBka CepBep He y3HaeT, C Kakum
XOCTOM K/IMEHT MbITAETCH 06LLATLCS.

[Mocne 3aro/10BKOB, Kak 3anpoc, Tak U OTBET MOTYT yKa3aTb MyCTy CTPOKY, 3a
KOTOpPOi cnepyet Teno, cogepxaliee nepegasaemble gaHHble. 3anpockl GET u
DELETE He nepecbiialoT AONOSHUTENbHLIX AaHHbIX, a PUT n POST
nepecblnatoT. HekoTopblie OTBETHLI, HanpumMep, coobLeHns 06 ownbke, He
TpebyrT HaMuna Tena.

bpays3ep n HTTP

Kak Mbl BUAenun B npumepe, 6paysep otnpasnseT 3anpoc, korga mbl BBogum URL
B afpecHylo CTpoKy. Korga B nonyvyeHHoMm HTML gokymeHTe cogepxarca
YyNOMUHaHUA apyrnx pannos, Takne, Kak KapTUHKK Uan doainsl JavaScript, oHK
TOXe 3anpallnsaroTcsa C cepsepa.

Be6-cant cpegHei pyku 1erko MoXeT cogepxatb oT 10 go 200 pecypcoB. YToObl
MMETb BO3MOXHOCTb 3arnpocuTb UX NodbIcTpee, 6pay3epbl AenatT HECKO/IbKO
3anpocoB O4HOBPEMEHHO, a He XAyT OKOHYaHWs 3anpocoB OAHOr0 3a APYrvM.
Takne [OKYMeHTbI Bcerga 3anpallmBaroTca yepes 3anpockl GET.

Ha ctpaHuuax HTML MoryT 6bITb 0OpMbl, KOTOPbIE MO3BO/IAKT M0/1b30BaTENAM
BM1CbIBaTb MHPOPMALNIO U OTNPaB/IATL €€ Ha cepsep. BoT npumep hopmbl:

<form method="GET" action="example/message.html">
<p>Ums: <input type="text" name="name'"></p>
<p>CoobueHne:<br><textarea name="message'"></textarea></p>
<p><button type="submit">0TnpaBuTb </button></p>

</form>

Kop onvcbiBaeT chopmy € ABYMS MOASIMU: MasiEHbKOEe 3anpallunBaeTt umsi, a
60/blLI0E — coo6LLeHMe. [Mpu HaxkaTuM KHONKM «OTNpaBUTb» UHOPMaLUs U3
3TUX Noneii 6yaeT 3akoaupoBaHa B CTPOKY 3anpoca (query string). Korga atpubyT
method anemeHTa paBeH GET, uiu Koraa oH Boo6LLe He yka3aH, CTpoKa 3anpoca
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nomewtaetca B URL 13 nong action, n 6paysep genaet GET-3anpoc ¢ atum URL.
GET /example/message.html?name=Jean&message=Yes%3F HTTP/1.1

Hauano cTpoku 3anpoca 0603Ha4eHO 3HaKoM Bonpoca. Mocse 3Toro nayT napsl
MMEH 1 3HAaYEHWIA, COOTBETCTBYHOLLIME aTPMOYTy name nosnei opMbl 1
coaepXMMoMy 3TuX nonei. AMnepcanp (&) ncnonb3lyeTca ANs UX pasaeneHuns.

CoobLeHune, oTnpasfiieMoe B NpUMepe, COAePXUT CTPOKY “Yes?”, XOTH 3HakK
BOMpOCa 1 3aMEHEH KakMM-TO CTPaHHbIM KOAOM. HekoTopble CMMBO/IbI B CTPOKE
3anpoca Hy>XHO aKpaHupoBarb (escape). 3Hak Bonpoca B TOM Yuc/ie, U OH
npeacrasnseTca kogom %3F. ECTb Kakoe-To HenvcaHoe npasusio, Mo KOTOPOMY Y
KaxK[oro dpopmarta fo/mkeH 6bITb CNocob 3KpaHMPOBaTbL CMMBOJIbI. DTO NPaBu/Io
nog, HassaHnem kogmposaHve URL ncnosib3yeT NpoLEeHT, 3a KOTOpPbIM UayT ABe
LecTHaauaTepuyHble Lmdpbl, KOTOpble NpPeacTaBnAoT ko4 cumeona. 3F B
AecAaTUYHONM cucteme 6yaet 63, 1 3TO KOA, 3HaKa Bonpoca. Y JavaScript ecTb
dyHkumn encodeURIComponent n decodeURIComponent ansa kogupoBaHus v
pacKkoaupoBaHuA.

console.log(encodeURIComponent("Hello &amp; goodbye"));
// - Hello%20%26%20goodbye

console.log(decodeURIComponent ("Hello%20%26%20goodbye"));
// - Hello &amp; goodbye

Ecnn mbl nomeHsiem atpmnbyT method B popme B npeaplayLiem npumepe Ha
POST, 3anpoc HTTP c oTnpaskoii oopMbl NpoiiaéT npm nomowm metoga POST,
KOTOpbI OTNPaBUT CTPOKY 3anpoca B Tesie 3anpoca, BMecTo fo6aB/ieHuns eé K
URL.

POST /example/message.html HTTP/1.1 Content-length: 24 Content-type:
application/x-www-form-urlencoded

name=Jean&message=Yes%3F

Mo cornaweHunto metog GET ncnonb3yetca An4 3anpocos, He MEKLMX
NOBGOYHbIX 3(PPEKTOB, TaKMX, Kak MOMCK. 3anpochkl, KOTOPbIE YTO-TO MEHAKOT Ha
cepBepe — CO34alT HOBbIV akkayHT U pasMeLLatoT CoobLeHne, LO/MKHbI
oTnpasnaTbCca metogom POST. KnneHTckne nporpammbl Tuna 6paysepa 3Hator,
4YTO MPOCTO Tak Aenartb 3anpockl popmara POST He HYXHO, 1 MHOr4a He3aMeTHO
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ANS Nofb30BaTeNs AenaroT 3anpockl GET — K npuMepy, 4To6bl 3arpy3uTh 3apaHee
KOHTEHT, KOTOPbI MOXET BCKOPE NMOHAaL00UTLCA NO/b30BATESHO.

B cnepytouleii rnaBe Mbl BepHEMCS K hopmam 1 NoroBopuM npo To, Kak Mbl
MOXeM AenaTtb UX npv nomoluy JavaScript.

XMLHttpRequest

NHTepdieiic, yepes KoTopblin JavaScript B 6pay3epe MoxXeT genarb HTTP-
3anpocsl, Ha3biBaeTca XMLHttpRequest (3ameTbTe, Kak npbiraet pasmep 6yks).
OH 6bIn paspaboTtaH B Microsoft gna 6paysepa Internet Explorer B KoHue 1990-x.
B 310 Bpemsa popmar XML 6bi/1 04eHb NonynspHbIM B MUpe GU3Hec-nporpamm — a
B 3TOM Mupe Microsoft Bcerga vyyBcTBoBasi cebs, kak goma. OH 6bls1 HACTO/TLKO
nonynsApHbiM, 4To abbpesratypa XML 6bina npuwnuneHa nepes HassaHvem
nHTepdelica gns pabotel ¢ HTTP, xoTa nocnegHuii ¢ XML Boo6Le He CBSA3aH.

N BCE e nMSA He NOHOCTbI0 6eccMblc/ieHHoe. NHTepdeiic No3BosieT pasbuparb
BaMm OTBEThI, Kak ecsi1 6bl 3TO 6bIM OKyMeHTbl XML. CMeluvBaTh ABe pasHble
Bewm (3anpoc n pasbop oTBeTa) B 0AHY — 3TO, KOHEYHO, OTBPATUTE/bHbIN AN3aiiH,
HO YTO nogenaellb.

Korga nHtepdeiic XMLHttpRequest 6b1n gob6asneH B Internet Explorer, ctano
MOXHO Zile/fiaTb BeLly, KOTOpble paHblle 6bI10 AefiaTb OYeHb CIIOKHO. K nprumepy,
caiTbl CTa/IM NoKasbIBaTb CNUCKM U3 NOACKA30K, NOKa Nnosib3oBaresib BBOAMUT YTO-
60 B TeKCTOBOE nosie. CKpUNT oTnpasBnseT TEKCT Ha cepsBep yYepe3 HTTP
O[HOBpPEMEHHO ¢ Habopom TekcTa nosb3oBaresieM. Cepsep, Y KOTOPOro ecTb
6a3a faHHbIX 4J/159 BO3MOXHbIX BapMaHTOB BBOAA, WLLET cpemn 3anucei
noaxogAilve 1 Bo3BpaLlaeT Ux Hasag 4J/1s nokasa. 310 BbIMNALEN0 O4eHb KPYTO —
NOAW [0 3TOro NPUBLIK/Y XAATb Nepesarpy3ku BCell CTpaHuLbl Nocne Kakaoro
B3aMMOAENCTBUSA C CalTOM.

[pyroil BaxHbI 6pay3ep Toro BpemeHun Mozilla (no3xe Firefox), He xoTen
oTcTaBaTb. UTO6bI paspewnTb genarb cxogHble Bewu, Mozilla ckonuposan
NHTepcheric BMecTe ¢ HasBaHneM. CriefytoLLee nokosieHe épay3epoB
nocnefosasio aTomy npumepy, n cerogHa XMLHttpRequest aBnaeTca ctaH4apToM
de facto.
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OTnpaBKa 3anpoca

YT06bI OTNPaBUTL NPOCTONM 3anpoc, Mbl CO3A4aéM 0ObLEKT 3anpoca C
KOHCTpykTOpOoM XMLHttpRequest n Bbi3biBaeM MeToAbl open 1 send.

var req = new XMLHttpRequest();
reqg.open("GET", "example/data.txt", false);
req.send(null);
console.log(req.responseText);

// - This 1is the content of data.txt

MeTop open HacTpamBaeT 3anpoc. B Hawem cnyyae Mol pewnnn caenatb GET
3anpoc Ha oaiin example/data.txt. URL, He HauyMHarowmecs ¢ Ha3BaHuWs
npoTokona (Hanpumep, http:) Ha3bIBaOTCA OTHOCUTE/TIbHLIMW, TO €CTb OHU
NHTEPNPETUPYIOTCA OTHOCUTE/IbHO TEKYLLIEro JOKYMEeHTa. Koraa OHM HaunHarTCS
co cnewa (/), OHN 3aMeHSIT TEKYLLNA NyTb — YacTb NOC/1e Ha3BaHUA cepeepa. B
MHOM C/lyyae 4yacTb TeKyLLero nyTu BnoTb 40 NOC/NefHEero creLla noMeLaeTcs
nepep otHocutenbHbIM URL.

Mocne OTKPbITUA 3anpoca Mbl MOXeM OTMPaBUTbL ero Metogom send. ApryMeHToMm
CNYXUT Teno 3anpoca. [Ansa sanpocos GET ncnonb3yetcs null. Ecnu Tpetuii
aprymeHT ans open 6bin false, To send BepHETCA TOMBLKO NOC/1E TOro, Kak OblJI
MoJsly4yeH OTBET Ha Hall 3anpoc. 4na nosyvyeHns tena oTeeta Mbl MOXEM NPOYECTb
CBOWCTBO responseText o6bekTa request.

MOXHO Nony4nTb N3 06BbEKTA response n apyryto nHpopmauuio. Kog craryca
[OCTYNeH B CBOWCTBeE status, a TeKCT cTatyca — B statusText. 3arosloBKM MOXHO
npoyecTb N3 getResponseHeader.

var req = new XMLHttpRequest();

req.open("GET", "example/data.txt", false);
req.send(null);

console.log(req.status, req.statusText);

// - 200 0K

console.log(req.getResponseHeader ("content-type"));
// - text/plain

HasBaHuA 3aro/ioBKOB He YyBCTBUTE/IbHbI K pernctpy. OHM 06bIYHO MULLYTCS C
3ars1iaBHoM 6yKBbl B HaYasie Kaxaoro c/iosa, Hanpumep “Content-Type”, HO
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“content-type” unm “cOnTeNt-TyPe” 6yayT onucbiBaTb OAMH 1 TOT XKe 3arosi0BOK.

Bpay3ep cam o6aBUT HEKOTOPbIE 3aro/1I0BKKU, Takne, Kak “Host” n apyrue,
KOTOPble HYXHbl CEPBEPY, YTOObI BbIYMC/INTL pa3mep Tena. Ho Bbl MOXeTe
[006aBNATbL CBON COOCTBEHHbIE 3aro/10BKM MeTogoM setRequestHeader. 310
HY>XHO A719 0CObbIX CNyvyaeB 1 TPebyeT CoAencTBms cepeepa, K KOTOPOMY Bbl
obpallaetecb — OH BOJIEH UTHOPMPOBATHL 3aro/I0BKK, KOTOPbIE OH HE YMEEeT
obpabaTbiBaTb.

ACUHXPOHHbIE 3anpocChbl

B nprvmepe 3anpoc 6b1s1 OKOHYEH, Korga 3akaHunmBaeTcs Bbi3oB send. 310 ya06HO
MOTOMY, YUTO CBOICTBa Bpoge responseText CTaHOBATCA AOCTYNHbIMU cpasy. Ho
3TO 3HAuMT, YTO NporpamMmmMa Hatua byaeT oxuaarb, Noka bpaysep n cepsep
obLuatTca mex coboi. MNpwu noxon cBaA3n, cnabom cepeepe Uan 60/1bLLIOM
(hainne aTo MOXET 3aHATb A/IMTENIbHOE BPEMS. ITO NJI0XO0 eLé 1 NOTOMY, YTO
HMKakne 06paboTumnkmn cobbITUiA He cpaboTatoT, NoKa NporpamMmmMa HaxoAuTcs B
peXnmMe OXuaaHua — LOKYMEHT nepecTaHeT pearnpoBatb Ha AeNCTBUS
nosib3oBaresis.

Ecnu TpeTbuM aprymeHToOM open Mbl nepegaavm true, 3anpoc oyaer
ACUHXPOHHbLIM. 3TO 3HAYUT, YTO NPU BbI30BE Send 3anpoc CTaBUTCA B o4Yepesb Ha
oTnpasky. Nporpamma npogosmkaeTt paborarb, a 6pay3sep no3aboTntbLca 06
OTrpaBKe 1 NoslyYeHun faHHbIX B (DOHe.

Ho noka 3anpoc o6pabarbiBaeTcs, Mbl He No/y4YMM OTBET. HaM Hy)KeH MexaHn3Mm
OMOBELLEHMSA O TOM, YTO AaHHbIe NOCTYNUN U TOTOBbI. [/15 3TOT0 HaM HY>XHO
6yaet cnywarb cobbiTue “load”.

var req = new XMLHttpRequest();

req.open("GET", "example/data.txt", true);

req.addEventListener("load", function() {
console.log("Done:", reqg.status);

1)
reqg.send(null);

Tak e, Kak Bbl30B requestAnimationFrame B rnase 15, 3TOT KOZ BbIHY)XAaeT Hac
MCNOMb30BaTb aCUHXPOHHbIA CTU/1b NPOrPaMMmnpPoBaHmMsa, obopadmBas B (PYHKLNIO
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TOT KOfI, KOTOPbII [0/KeH 6bITb BbINOIHEH NOC/Ee 3anpoca, U ycTpanBasi BbI30B
3TOl (PYHKUMMN B HYXKHOE Bpemsi. Mbl BEPHEMCS K 3TOMY MO3Xe.

NMonyyeHune gaHHbIX XML

Korga pecypc, Bo3BpalléHHbI 06bekTom XMLHttpRequest, aensetcs
nokymeHToM XML, cBoiicTBO responseXML 6yaeT cogepxarb pasobpaHHoe
npencrasnieHne o gokymeHte. OHo pabotaeTt cxoxum ¢ DOM obpasom, 3a
NCKJTIOYEHNEM TOrO, YTO Y HEero HeT npucywein HTML doyHKUMOHa/TbHOCTY
HaBpoge cBolicTBa style. O6bLEKT, cogepxalnincs B responseXML, COOTBETCTBYET
06bekTy document. Ero csoinictBo documentElement ccbliaeTcs Ha BHELLHWIA Ter
fokymeHTa XML. B cnegytowem gokymeHte (example/fruit.xml) Takum Terom
oyaer :

<fruits>
<fruit name="banana" color="yellow"/>
<fruit name="lemon" color="yellow"/>
<fruit name="cherry" color="red"/>
</fruits>

Mbl MOXEM NONYy4YnTb Takom dhaiin crneayoLumm o6pa3om:

var req = new XMLHttpRequest();

req.open("GET", "example/fruit.xml", false);

req.send(null);
console.log(req.responsexXML.querySelectorAll("fruit").length);
// - 3

[okymeHTbl XML MOXHO MCMNoNb30BaTh A1 06MeHa ¢ cepBepoM
CTPYKTYPUPOBaHHOW nHdopmaumein. Vix bopma — BNOXEHHbIE TErM — XOPOLLIO
noaxoauT A5 XpaHeHUs 60/bLUMHCTBA AaHHbIX, HY KN NO KpaHelk Mmepe nyudlle,
yem TekcToBble thannbl. MHTepdeiic DOM Heyk/IoX B NnaHe N3B/eYeHuns
NHpopmaummn, n XML LOKYMEHTbI MOJTy4aloTcs A0BO/IbHO MHOTOC/TOBHbLIMMU.
O6bIYHO NyyLle obLaTbes nNpy NOMoLLM AaHHbIX B hopmare JSON, KoTopble
NpoLLe YnTatb U NMUcaTb — Kak nporpaMmmam, Tak v NII0LAM.

var req = new XMLHttpRequest();
reqg.open("GET", "example/fruit.json", false);
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req.send(null);
console.log(JSON.parse(req.responseText));
// - {banana: "yellow", lemon: "yellow", cherry: "red"}

NecouHuuya gpna HTTP

HTTP-3anpocbkl N3 Beb6-CTpaHuLbl Bbi3biBalOT BOMNPOCHI KacaeMo 6e30MacHOCTU.
UenoBek, KOHTPONMPYHOLWMIA CKPUMT, MOXET UMETb MHTEPECHI OT/INYHbIE OT
NHTEepPeCcoB MNoMb30BaTe s, Ha YbEM KOMMNbIOTEPE OH 3anyLleH. KOHKpeTHo, ecniu A
3aweén Ha cant themafia.org, 1 He xouy, UTOBbI X CKPUNTLI MOMNKN AenaTb
3anpocbl K mybank.com, ncnosb3ysa MHopmMauuo Moero 6paysepa B KayecTse
naeHTudmnkaropa, 1 gasasi KomaHay oTnpaBuUTb BCE MOM AE€HbIN Ha Kakon-H1byab
CUYET Madounm.

Beb6calitbl MOryT 3alnTUTb Ce6s1 OT NOLOOHLIX atak, HO A/19 3TOro TpebyoTcs
onpefenéHHble YCUNA, U MHOTUe CaiTbl C 3TUM He CnpaBnsatoTcs. V3-3a aToro
6pay3epbl 3almLLaloT nx, 3anpeLtas ckpuntam genartb 3anpockl K Apyrim
fomeHam (umeHam Bpoge themafia.org n mybank.com).

3T0 MOXET MeLlaTb pa3paboTke CUCTEM, KOTOPbIM HaA0 MMETb AOCTYN K Pa3HbIM
[lOMEeHaM Mo YBaXUTENbHOW NpuumnHe. K cyacTblo, CepBep MOXET BK/oYaThb B
OTBET CNEeAYHOLLNIA 3aro/IoBOK, NOSICHSSI 6pay3epam, YTo 3anpoc MOXET NPUIATA ¢
APYrMX 4OMEHOB:

Access-Control-Allow-Origin: *

AGcTparnpyem 3anpochbl

B rnase 10 B Hallei peanusaynm MoaynbHon cuctembl AMD Mbl MCNONb30Ba/M
rmnoteTnyeckyto doyHkuuto backgroundReadFile. OHa npuHumMana umsa taina n
doyHKUMIO, 1 BbI3bIBas1a 3TY PYHKLUMIO NOC/IE MPOYTEHUS COA4EPXMMOro dhaiina.
BoT npocTtas peanmsauns aTon yHKLNN:

function backgroundReadFile(url, callback) {
var req = new XMLHttpRequest();
req.open("GET", url, true);
req.addeEventListener("load", function() {
if (reqg.status < 400)
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callback(req.responseText);

3);
req.send(null);

MpocTada abcTpakumsa ynpowaet ncnosb3oBaHne XMLHttpRequest a1 npocTbIX
GET-3anpocos. Ecnu Bbl NULLETe nporpammy, kotopas genaet HTTP-3anpochl,
OyaeT Hena0Xxo Ncnonb3oBaTb BCromorartesibHyH (PyHKUMIO, YUTOObI BaM He
NPUXoANIOCh BCE BpeMsi NOBTOPSATbL ypoa/mBbli wabnoH XMLHttpRequest.

AprymeHT callback (06paTtHbIii BbI30B) — TEPMUH, YaCTO UCNOMb3YHOLMUIACS AN
onmncaHusa NoAo6HbLIX PYHKUMIA. PYHKUMA 06paTHOro Bbi3oBa nepenaéTcsa B Apyrou
KO, YTOObl OH MOT NO3BaTb HAC 06paTHO Mo3Xe.

HecnoxHo HanucaTb CBOK BCriomoraresibHyo doyHkumio HTTP, cneunanbHo
CKPOEHHY nog, Bally nporpammy. Npeabiayuian genaet Toibko GET-3anpocsl, 1
He JaéT HaM KOHTPONA Hag, 3arofioBkamu Uav Tesiom 3anpoca. MoXxHo Hanucatb
eLé oanH BapmaHT ansa 3anpoca POST, nnn 6onee o6wwmia, noanepXxmsatoLLnil
pa3Hble 3anpocbkl. MHorne 6nbnunoTekn JavaScript npegnarator 06EPTKM AN
XMLHttpRequest.

OcHoBHas npo6nema ¢ npuBeAEHHO 06EPTKON — 06paboTKa ownboK. Korga
3anpoc Bo3BpallaeT Kof ctatyca, 0603HaqaroLwmin owmnobky (ot 400 1 BbILE), OH
HUYero He fenaet. B HEKOTOPbIX Clydasix 3TO HOPMaslbHO, HO NpeacTaBbTe, YTo
Mbl MOCTaBUIN NHAMKATOP 3arpy3kn Ha CTpaHuLe, NokasbiBarLNiA, YTO Mbl
nosyyaem nHopmauumo. Ecnm 3anpoc He ygasics, NOTOMy YTO cepBep ynas uim
coefuHeHVe npepBaHo, CTpaHuua byaeT genartb BUA, YTO OHa YeM-TO 3aHsTa.
Monb3oBarenb NOAOXKAET HEMHOIO, NOTOM €My HaJ0€eCT U OH PEeLUUT, 4YTo caiT
KaKoW-TO AypauKuii.

Ham Hy)KeH BapuaHT, B KOTOPOM Mbl NoslyYaem npeaynpexaeHe o HeyaayHom
3anpoce, YTo6bl Mbl MO/ NMPUHATL Mepbl. HanprmMep, Mbl MOXeM y6paTb
CoO0O6LLEeHMe 0 3arpy3ke U COOBLUTL NO/Ib30BATESNH0, YTO UTO-TO MOLLIJIO HEe Tak.

O6paboTka OLNOOK B aCUHXPOHHOM KOZe eLLé CNoXHee, YeM B CUHXPOHHOM.
[MOCKO/IbKY HaM 4acTo NPUXOANTCA OTAENATb YacTb paboThbl U pa3mellaTs eé B
oyHKUMKM 06paTHOro BbI30Ba, 06/1aCTb BUAMMOCTIM 610Ka try TepseT cmbic/. B
cnefyroLem Koge UCKIoYeHne He ByaeT noimMaHo, NoTOMY YTO BbI30B
backgroundReadFile Bo3BpawjaeTca cpasy Xe. 3aTteM ynpasneHne yxoant nu3
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6/10Ka try, 1 PYHKLMS 13 HEFO He ByaeT Bbi3BaHa.

try {
backgroundReadFile("example/data.txt", function(text) {
if (text != "expected")

throw new Error("That was unexpected");

1)
} catch (e) {
console.log("Hello from the catch block");

3

UT06bI 06pabartbiBaTb HeyAayHble 3anpockl, NPUAETCA nepenasaTb
[OMOMHUTENbHYIO (DYHKLMIO B HaLly 0BEpPTKY, M Bbi3biBaTb €€ B cyyae npobsem.
[pyroit BapmaHT — NCNO/b30BaTh COr/lalleHne, YTo ec/n 3anpoc He yaasics, To B
oyHKUMIO 06paTHOrO BbI30Ba NepefaéTtcst AOMNO/HUTESbHbLIA apryMeHT ¢
onuncaHuem npobnemsl. MNpumep:

function getURL(url, callback) {
var req = new XMLHttpRequest();
req.open("GET", url, true);
req.addEventListener("load", function() {
if (req.status < 400)
callback(req.responseText);
else
callback(null, new Error("Request failed: " +
req.statusText));
1)
req.addeventListener("error", function() {
callback(null, new Error("Network error"));

1)
req.send(null);

Mbl f06aBMAM 06paboTUMK COObLITUS error, KOTOpPbI cpaboTaeT npu npobneme ¢
BbI30BOM. Take Mbl Bbi3blBaeM (PYHKLMIO 06paTHOro BbI30Ba C apryMeHTOM error,
Korga 3anpoc 3aBepLUaeTcsi CO CTaTyCcoMm, roBopsilum 06 oLmobke.

Kopg, ncnonbsyowmin getURL, fo/mkeH NpoBepaTb He BO3BpallleHa /v owmnbka, u
obpabatbiBaTb €€, ec/nin oHa eCTb.

getURL("data/nonsense.txt", function(content, error) {
if (error != null)
console.log("Failed to fetch nonsense.txt: " + error);
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else
console.log("nonsense.txt: " + content);

1)

C nCKIoYEHNAMKN 3TO He nomoraeT. Korga Mbl coBepLuaem nocriefosaresibHo
HECKO/IbKO aCUHXPOHHbIX AENCTBUIA, UCKOYEHME B OO0 TOUKE LIENOYKM B
N060M cnyyae (ecnu ToMbKO Bbl HE 0GEPHYNN KaxXKAblii 06paboTUnK B CBOIN 610K
try/catch) BbIBa/INTCA Ha BEPXHEM YPOBHE U NPEPBET BCHO LIEMOUKY.

OobGewaHus

TsKeNno nucaTb aCMHXPOHHbIN KOoA, ANS CMOXHbIX MPOEKTOB B BUAE MPOCTbIX
06paTHbIX BbI30BOB. O4YeHb /1erko 3abbiTb NPOBEPKY Ha OLUMOKY UK NO3BOSUTL
HeOoXnAaHHOMY MCK/THOYEHMIO Pe3Ko npepsarb nporpammy. Kpome Toro,
opraHusauns npaBu/IbHON 06pabOoTKMN OLWMOGOK 1 MPOXOA OLLMOKK Yepes
HEeCKO/1bKO nocrieoBarte/ibHbIX 06paTHbIX BbI30BOB OYEHb YTOMUTESIbHA.

MpeanpuHMManocb MHOXECTBO MOMbITOK PELLNTbL 3Ty Npobnemy
[0MNOHUTENbHBbIMKU abeTpakymamn. OgHa u3 Hanbosnee yaadHblX NonbITOK
Ha3blBaeTcA obelaHmamm (promises). ObellaHna obopaynBaroT aCUHXPOHHOE
[elicTBue B 0OBEKT, KOTOPbI MOXET nepefaBarbCsa 1 KOTOPOMY HY)XXHO caenarb
Kakme-To BeLyM, Korga AeincTBue 3aBepLluaeTcs Uan He yaaétcs. Takol
NHTEPPENiC yXXe CTan YacTbio TEKyLLEN Bepcun JavaScript, a Ans cTapbixX BEpCcuil
ero MOXHO 1CMoJ/1b30BaThb B BUAe GMGNNOTEKN.

NHTepdieic o6ewaHmnii He 0CO6EHHO NHTYUTUBHO MOHSTHbIN, HO MOLHbIA. B 3TO
rnaee Mbl INLIb YACTUYHO onuwiem ero. bonblue nHhopMaLmm MOXHO HalTK Ha
WWW.promisejs.org

[ns co3faHns 0GbekTa promises Mbl Bbi3biIBaeM KOHCTPYKTOp Promise, 3aaaBast
eMy (PYHKLMIO MHULMAM3auun acCMHXPOHHOTO AeCTBMS. KOHCTPYKTOP Bbi3biBAET
3Ty (OYHKLMIO 1 NepefaéT eli ABa apryMeHTa, KOTopble caMu Takxe sIBMSTCA
cbyHKUMsIMK. MepBasi AO/MKHA BbI3bIBATLCS B yAa4YHOM c/ydyae, gpyras — B
Hey/Ja4yHOM.

 BOT Hawa 06épTka ans 3anpocoB GET, KoTopas Ha 3TOT pa3 Bo3BpaljaeT
ob6elaHne. Tenepb Mbl MPOCTO HA30BEM ero get.
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function get(url) {
return new Promise(function(succeed, fail) {
var req = new XMLHttpRequest();
req.open("GET", url, true);
req.addEventListener("load", function() {
if (req.status < 400)
succeed(req.responseText);
else
fail(new Error("Request failed: " + req.statusText));
3);
req.addeEventListener("error", function() {
fail(new Error("Network error"));

1);
req.send(null);

1)

3ameTbTe, 4To MHTEepdelic K camoit oyHKLMK ynpocTusnca. Mbl nepegaém e URL,
a OHa Bo3BpawljaeT obewaHne. OHO paboTaeT kak 06paboTUMK ANA BbIXOL4HbIX
[AaHHbIX 3anpoca. Y Hero ectb Metog, then, KOoTopbIli Bbi3blBaETCA C ABYMS
yHKUMAMKM: 04HOM ANA 06paboTkM ycnexa, Apyro — Ansa Heyaauu.

get("example/data.txt").then(function(text) {

console.log("data.txt: " + text);
}, function(error) {

console.log("Failed to fetch data.txt: " + error);
1);

[Moka 3To BCE eLlé oanH M3 Cnocob0oB BbIpasnTb TO Xe, YTO Mbl yXXe caenasu.
TonbKo Korga y Bac nosiBNSETCS Lenb COObITWIA, CTAHOBUTCS BUAHA 3aMeTHas
pasHuua.

Bbi3oB then npon3BoanT HOBOE obeLlaHne, Yein pesysnbTar (3HadeHune,
nepepgatoLieecs B 06paboTUNKM YCNELIHbIX pe3y/ibTaToB) 3aBUCUT OT 3HAYEHNS,
BO3BpaLlaemMoro nepeoi nepegaHHon Hamu B then doyHkUmnein. 3ta oyHKUnA
MOXET BEPHYTb eLLé o04HO ob6ellaHme, 0603HavYast YTo NPOBOAMTCSA
[AONONHUTENbHAs acMHXPOHHasA paboTa. B aTom cniyyae obelyaHue,
BO3Bpawaemoe then camo no cebe Byaer xaatb 06eLaHns, BO3BPaLLEHHOIO
doyHKUMEN-06PabOTUMKOM, 1 YCNEX WU Heydaya NPoM30MayT C TakuM Xe
3HauyeHnem. Korga goyHKUMS-06paboTunK BO3BpaLLAET 3HAYEHNE, He ABMSIOLLEECH
obellaHnem, obellaHme, Bo3Bpallaemoe then, CTaHOBUTCS yCNELLHbIM, B
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KavyeCTBe pesy/ibTaTta NCNnoJsib3yAa 3TO 3Ha4YEHNE.

3HaunT, Bbl MOXETE UCMOo/b30BaTh then ans nsmeHeHus pesynsrara obellaHns
npumepy, cnenyowlas dyHKUMSA Bo3BpallaeT obellaHne, Yein pesynsrar —
cogepxumoe ¢ gaHHoro URL, paszobpaHHoe kak JSON:

function getJSON(url) {
return get(url).then(JSON.parse);

MocnegHuin BbI3oB then He 0603HaYM 06PabOTUMK HeyaaYy. ITo AOMYCTUMO.
Owwunbka 6yaet nepefaHa B obewjaHve, Bo3Bpallaemoe yepes then, a Beap 310

. K

HaMm 1 Hago — getJSON He 3HaeT, uTo genartb, Koraa Yto-To UAET He Tak, HO eCcTb

HaZleXaa, YTo BbI3blBaOLLMI €€ KOf, 3TO 3HAET.

B kauecTBe nprmMepa, NoKasbIBaloLEro NCMO/b30BaHNE 06eLaHi, Mbl HANULIEM

nporpammy, nosyyaroLlyto yncno JSON-¢aiifioB ¢ cepBepa, 1 NokasbiBatoLLyo
BpeMs MCMOMIHEHMA 3anpoca C0BO «3arpyskax». ®aiibl cogepxar nHopmaum
0 NI0AAX N CCbIIKN Ha apyrue doainibl ¢ Hhopmaumen o Apyrux noasx B
CBOMCTBax Tuna oTeL, MaTb, CYMpyr.

Ham Hy>XHO nonyunTb nMs matepu cynpyra n3 example/bert.json. B cnyyae
Npo6/1eM HaM HY>XHO ybpaTb TEKCT «3arpy3ka» 1 nokasarb cooblieHne 06
oLmnbKe. BOT Kak 3TO MOXHO Aenartb Npu NoMoLm o6eLaHwii:

<script>
function showMessage(msg) {
var elt = document.createElement("div");
elt.textContent = msg;
return document.body.appendChild(elt);

var loading = showMessage("3arpyska...");
getJSON("example/bert.json").then(function(bert) {
return getJSON(bert.spouse);
}).then(function(spouse) {
return getJSON(spouse.mother);
}).then(function(mother) {
showMessage("Wma - " + mother.name);
}).catch(function(error) {
showMessage(String(error));
}).then(function() {
document.body.removeChild(loading);
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ioF

</script>

AToroBas nporpamMmma OTHOCUTE/IbHO KOMMakTHa 1 yntaema. Metop catch cxox c
then, HO OH OXMaaeT ToNbLKO 06PaboTUMK HeYyAa4YHOro pesynbrara u B cryyae
ycnexa nepefaét gasiblie HeM3MeHEHHbIN pesysbrart. IcnoiHeHre nporpaMmmbl
OyaeT NPoAo/HKEHO 0ObIYHBLIM MYTEM MOC/IE OT/I0BA UCK/KOYEHUSA — TakK Xe, KakK B
cny4ae c try/catch. Takum o6pasom, nocnegHuin then, yganstouwmii coobLleHmne o
3arpyske, BbIMOJIHAETCA B NOOOM C/iyvae, faxe B c/iydae Heyaauu.

MOXHO NpeacTaBnsATb cebe, UTo NHTepdelic 06eLLaHnin — 3TO OTAE/bHbIN A3bIK
NS aCUHXPOHHON 06paboTKN NCNOTHEHMA NPOrpamMMbl. [JOnoNHUTE bHbIe
BbI30Bbl METOA0B W (DYHKLMNI, KOTOPbIE HYXHbI 7151 ero paboTbl, NpUaaT KoAy
HECKOJ/IbKO CTPaHHbIA BU/, HO HE HACTO/IbKO HEeYL00HbIN, kKak 06paboTka Bcex
OLLIMBOK BPYUHYIO.

LleHute HTTP

Mpun co3gaHnmn cucTemMsbl, B KOTOPOIW Nporpamma Ha JavaScript B 6paysepe
(knneHTCcKasl) o6bLaeTcs C CepBEepHO NPOrpamMmMoii, MOXHO MCMO/1b30BaTb
HECKOJ/IbKO BapuaHTOB MOLENNPOBaHNSA TaKoro 06LLEHNUS.

O6wenpuHATLIA MeToa — yAanéHHble BbI30BbI Npoueayp. B atoit mogenu
o6LeHne naeT No WabnoHy 06bIYHbIX BbI3OBOB (OYHKLMIA, TOMbKO (OYHKLUMN 3TN
BbINOJIHAKOTCA Ha APYroM KoMnbioTepe. BbI30B 3ak/ioyaeTcs B co34aHnm 3anpoca
Ha cepBep, B KOTOPbIN BXOAAT UMSA PYHKLUMM 1 apryMeHTbl. OTBET Ha 3anpoc
BK/IOYA@ET BO3BpaLLaemMoe 3HaYeHue.

Mpu ncnosib3oBaHun yaanéHHblX BbI30BOB npoueayp HTTP cnyXxut nvwb
TpaHCMoOpTOM 419 06LEHUS, N Bbl, CKOpee BCero, HanuwieTe C/10il abcTpakymu,
KOTOPbIA CNPSAYET ero NosIHOCTLIO.

[pyro noaxon — NOCTPOUTbL CBOK CUCTEMY OOLLEHMA HA KOHLUENUUN PpecypcosB 1
meTtogoB HTTP. BmecTo yaanéHHoro Bbi3osa npoueaypb! no nmeHn adduUser Bbl
Aenaete 3anpoc PUT k /users/larry. BMecTo kogmMpoBaHUsa CBOWNCTB NOb30BaTesis
B aprymMeHTax (oyHKUUW Bbl onpeaensete oopmar OKYMEeHTa UIn Ucnosnb3yerte
CyLLLeCTBYIOLLMIA (hopmart, KOTopbli ByaeT npeAcTaBnAaTb Nob3oBarens. Teno
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PUT-3anpoca, co3aatoLLero HoBbI pecypc, 6yaeT NpocTo AOKYMEHTOM 3TOr0
doopmarta. Pecypc nonyydaetcs yepes 3anpoc GET k ero URL (/user/larry),
KOTOPbI BO3BpaLlaeT NpeAcTaB/isaowmnii 3TOT pecypc AOKYMEHT.

BTopoi noaxoa ynpouwaeT UCnofib30BaHNe HEKOTOPbIX BO3MOXHOCTEN HTTP,
Hanpumep NoAaepXKn KeLlpoBaHUa pecypcoB (KOnusa pecypca XpaHUTcA Ha
CTOPOHe KnmeHTa). Takke OH CnocobCTBYeT CO34aHnNio CoriacoBaHHOMO
NHTepdoeiica, NOTOMY UTO AymMaTb B TEPMMHAX PECYPCOB MNPOLLE, YEM B TEPMUHAX

yHKUWIA.

Bbe3onacHocTtb U HTTPS

[laHHble NyTeLwecTBYOT N0 UHTEPHETY MO AJ/IMHHOMY U OnacHoMy nyTu. YTobbl
fobparbcsa A0 NyHKTa Ha3HayeHus, UM Ha4o NnonpbiraTb Yepes BCAKME MecCTa,
HaunHas oT Wi-Fi ceTu KotheltHn 0o ceTel, KOHTPOIMPYEMbIX pa3HbIMU
opraHusauusammn 1 rocygapcrTsamu. B /10601 Touke nyTu UX MOryT npoynTaTb Uav
flaxe NOMeHATb.

ECnun Hy>XHO XpaHUTb YTO-NIMGO B CEKPETe, Hanpumep nNaposin K emeinny, nnm
[laHHbIM HEOBXOAMMO MPUATK B NYHKT Ha3HAYEHUSA B HEU3MEHHOM BUE — TaKuM,
Hanpumep, Kak HoMep 6aHKOBCKOro CYETa, Ha KOTOPbIA Bbl NEPeBOANTE AEHbIN,-
npoctoro HTTP HegocTaTto4vHo.

BesonacHbiii npotokon HTTP, URL koToporo HaunHatotcs ¢ https://, o6opaymsaet
HTTP-Tpaduk Tak, 4YTobbl ero 6b1710 C/I0XKHEee npoyunTaTb M NoMeHsaTb. CHavana
KNMEHT NOATBEPXAAET, UTO CepBep — TOT, 3a KOro cebs BblAa&T, Tpebys ¢ cepBepa
npeAcTaBUTb KpUnTorpadmyecknii cepTudmKar, Bbl4aHHbI aBTOPUTETHON
CTOPOHOM, KOTOPYHO NPU3HAET 6pay3ep. MNMoTom, BCe AaHHble, MpoXogsLume yepes
coeguHeHve, WNQpyTea Tak, YTOObl NPeAoTBPaTUTb NPOC/YLLKY U U3MEHEHNE.

Takum obpas3om, Korga Bcé pabotaet npasuibHO, HTTPS npegoTtepalaeT Kak
c/y4yau, Korga KTo-To NpUTBOPSETCA ApYyrMMm Be6-caToM, C KOTOPbIM Bbl
obLaeTech, Tak U c/yyam Npoc/yLLKN Ballero obweHnsa. OH He ngeaseH, n yxe
6b11 cnyyan, korga HTTPS He cnpasnsancsa ¢ paboTtoil n3-3a noggenbHbIX Uan
KpaZeHblX CepTUUKaToB UM C/IOMaHHbIX nporpaMmm. Tem He meHee, ¢ HTTP
O4YeHb N1erko caenatb YTO-TO NJI0X0e, a B3/ioM HTTPS TpebyeT Takux ycunum,
KOTOpble MOTYT NpUKaabiBaTb TONLKO rOCYAAapPCTBEHHbIE CTPYKTYPbI UV OYEHb
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cepbé3Hble KpUMUHaUTbHbIE OpraHM3auun (a Mexay aTMMu opraHm3auusammn nHorga
COBCEM HET pas/imyuni).

Ntor

B aToli rnaBe mbl yBuaenu, uto HTTP — 3To NpOTOKON A0CTyna K pecypcam B
NHTepHeTe. KNneHT oTnpasBnseT 3anpoc, cogepxawmin metog, (06bl4HO GET), n
NyTb, KOTOPbIN onpeaensieT pecypc. Cepeep pelwaeTt, 4To emy genartb € 3arnpocom
N OTBEYaeT C KOAOM cTartyca 1 TeqiloM oTBeTa. 3anpochl U OTBETbI MOTYT
cofepXaTb 3arofloBku1, B KOTOPbIX NepefaéTcs AoMnoNHUTeNbHaA nHghopmavms.

Bpaysepsb! genatot GET-3anpock! 4ns nosyyeHnsa pecypcoB, HEOOX0AMMbIX A1
nokasa ctpaHuubl. CTpaHuLa MOXET cofepxaTb (POPMbl, KOTOPbIE NMO3BONAIOT
NHpopmaymm, BBEAEHHONW Nonb3oBareneM, bbiTb OTNPaB/IEHHONM B 3anpoce,
KOTOpbI CO34aéTcA nocne oTnpasku hopMbl. Bbl y3HaeTe 06 3TOM 60/bLUe B
cnepyroLen rnase.

NHTepdieiic, yepes koTopblin JavaScript genaet HTTP-3anpockl n3 6paysepa,
Ha3biBaeTca XMLHttpRequest. MOXHO urHopupoBsatb npuctasky “XML” (HO
nncatb e€ BCE paBHO HYXHO). icnosib3oBatb ero MoXHO ABYMSI Cnocobamu:
CMHXPOHHbIM, KOTOPbI 610KMPYET BCIO paboTy 0 OKOHYaHWUSA BbINO/THEHUSA
3anpoca, 1 aCMHXPOHHbIM, KOTOPbI TpebyeT yCTaHOBKN 06paboTymka Co6bITUNR,
OTC/IeXMBaIOLLEro OKOHYaHne 3anpoca. 1oyt Bo BCex cryyvasx
npeAnoYTUTE/bHLIM SABNAETCA aCMHXPOHHLIV cnocob. Co3aaHne 3anpoca
BbIMMIAAUT Tak:

var req = new XMLHttpRequest();

req.open("GET", "example/data.txt", true);

req.addEventListener("load", function() {
console.log(req.statusCode);

1);
req.send(null);

ACUHXPOHHOE NporpaMM1poBaHne — HenpocTas Bellb. ObelaHns — nHTepdelic,
KOTOpPbIV AenaeT eé npolle, nomorasi HanpaensiTh COOGLLEHMS 06 OLIMGKaxX U
MCKNIOUYEHNS K HY)KHOMY 06paBoTumKy, U abeTparmpysi HeKoTopble
MOBTOPSIIOLMECS 3/IEMEHTbI, MOABEPKEHHbIE OLLNGKAM.
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YnpaxHeHuUs

CornacoBaHue cogepxaHus (content negotiation)

OpaHa 13 Bellein, kotopble HTTP ymeeT genatb, HO KOTOPYHO Mbl HE 06CYXAasu,
Ha3blBaeTCA corniacoBaHMeM cofepxaHnsa. 3aronoBok Accept B 3anpoce MOXHO
NCNoNb30oBaThb A1 COOOLLEHNSA cepBepPY TOro, Kakme TuMnbl JOKYMEHTOB K/INEHT

Xenaet nonyyntb. MHOrMe cepBepsbl ero UTHOPUPYHOT, HO KOorga cepBep 3HaeT 0

pa3HbIX crnocobax KoAMpPOBaHNA pecypca, OH MOXET B3I/IAHYTb Ha 3aro/10BOK U

OTNPaBUTb TOT, KOTOPbI NPeanoYnTaeT KINEHT.

URL eloquentjavascript.net/author HacTpoeH Ha OTBET Kak NPAMbIM TEKCTOM, Tak U
HTML nnn JSON, B 3aBUCMMOCTK OT 3arnpoca KnveHTa. 31t popmarsl
onpeaensTca CTaHAaPTU3NPOBaHHbIMU TUMaMK CoAepPXUMoro text/plain,
text/html, n application/json.

OTnpasbTe 3anpoc 418 NoyYeHNs BCeX TPEX (DOpPMaToB 3TOr0 pecypca.
Ncnonbaylite metopg, setRequestHeader o6bekta XMLHttpRequest ansa yctaHoBKK
3aronoska Accept B O4MH U3 HYXXHbIX TUMOB COLEPXMMOr0. YbeamTech, YTo Bbl
yCcTaHaB/IMBaeTe 3aro/ioBOK Moc/ie open, HO nepep send.

HakoHeL, nonpobyiTe 3anpocuTb COAEPXMMOe Tuna
application/rainbows+unicorns n NOCMOTPUTE, YTO NPOM3ONAET.

OXupaHue HECKO/IbKUX O0GeLLaHNiA

Y KOHCTpyKTOpa Promise ectb metog all, kKoTopblii, nonyvyasi MaccrB 06eLaHuii,
BO3BpaLlaeT obellaHne, KOTopoe XAET 3aBepLUEHNs BCEX YKa3aHHbIX B MaccuBe
o6eLLaHnin. 3aTem OH BbIAAET YCNELLHbIA pe3y/ibTaTr U BO3BpaLLaeT Maccus C
pesynbTatamu. Ecnv kakne-to n3 obelaHnii B Maccuse 3aBepLUNINCL HeyaauHo,
obLLee obelllaHre Takke BOo3BpaLlaeT Heyaady (Co 3HaYeHneM HeyaaBLerocs
obeullaHnsa N3 Maccmea).

MonpobyiTe caenarb YTO-M60 NogobHoe, Hanrcas pyHKumio all.

3ameTbTe, YTo Mnocsie 3aBeplleHns o6elaHus (korga oHo NMGo 3aBEPLLMIOCH
yCneLiHo, /IM60 C OWn6KOoI), OHO HE MOXET 3aHOBO BblaTb OLLUNGKY UK yCrex, 1
AanbHeilne Bbi30Bbl (PYHKLMN UTHOPUPYIOTCS. DTO MOXET YNPOCTUTL 06paboTKy
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OLNOBOK B Ballem obeLaHnu.

function all(promises) {
return new Promise(function(success, fail) {
// Baw Kog.
3);
3

// TIpOBEPOYHbIA KOZ,.
all([]).then(function(array) {
console.log("3To gomkeH 6GbITb []:", array);
1)
function soon(val) {
return new Promise(function(success) {
setTimeout (function() { success(val); 1},
Math.random() * 500);
1)
3
all([soon(1), soon(2), soon(3)]).then(function(array) {
console.log("9T0o gonxeH 6biITb [1, 2, 3]:", array);
1)
function fail() {
return new Promise(function(success, fail) {
fail(new Error("6a6ax"));
)i

}
all([soon(1), fail(), soon(3)]).then(function(array) {

console.log("Cwga Mbl rnonacTb He AO/MKHbI ") ;
}, function(error) {
if (error.message != "6abax")
console.log("HeoxngaHHblin ob6nom:", error);

1)
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dPopmbl 1 nonsa popm

S HbIHYE X Ha y4EHOM Kymexe Teoe 00B8epbe C/1yX60U 3aBotor, Thl X MHE
YepKHU pacrucky 0071208y, YUmob MHe He COMHeBambCsl B8 f/lamexe.

Meductodhens, B «Paycte» éTe

®opMbl ObI/IM KpaTKO NpeacTaB/eHbl B NpeablayLlel rnaese B kayectse cnocoba
nepegayn nHdopmaumm, BBe4EHHON nonb3osaresnieM, yepe3 HTTP. OHK 6biin
pa3paboTaHbl B Bebe 0 nossreHnsa JavaScript, ¢ Tem pac4yétom, YTo
B3aMMOENCTBNE C CEPBEPOM MPOUCXOAMNT NPU Nepexoie Ha APYryto CTpaHuLy.

Ho nx anemeHTbl ABnaTCA YacTaMn DOM, Kak 1 oCTasibHble YacTu CTpaHuLbl, a
anemeHTbl DOM, npeacrasnstoLme nons oopMbl, NOALEPKNBAIOT HECKO/TBKO
CBOWCTB U COObITUIA, KOTOPbIX HET Y APYIMX 3/IEMEHTOB. ITO AeniaeT BO3MOXHbIM
npocmarpusartb 1 ynpasnaTb NoasMy BBoAa U3 nporpaMmm JavaScript v
[06aBNATb (PYHKUMOHAIBHOCTM K K/lacCU4eckum chopmam nuam ncrnosb3osaTb
doopMbl 1 NONA KaK OCHOBY A/19 MOCTPOEHUS MPUNOXEHNSA.

NMonsa

Be6-chbopma cocTouT 13 1060ro ymcna nosein BBoga, OKPY>XXEHHbIX TEroM <form> .
HTML npegnaraeT MHOro pasHbIX NOMER, OT MPOCTbIX rA/I04YEK CO 3HAYEHUAMM
BK/1/BbIK/1 [0 BbiNagaroLwmx CrMCcKOB 1 nosei Ans BBoga TekcTa. B aToi kKHure He
6yayT noapobHO 0b6CyXaaTbCA BCe BMUAbI NOME, HO Mbl caenaemMm He60obLIOoN nX
0630p.

MHOro TMNoB Nnosei BBoJa UCMO/Mb3YHT Ter <input> . Ero atpubyT type
ncnosnb3yeTcst ANsi Bbibopa CTUAA Nons. BOT HECKO/IbKO pacnpoCTPaHEHHbIX
TUMOB:

text TekcToBOE Nnosie Ha 0AHy CTPOKY password To Xe, YTO TEKCT, HO NPSAYET BBOJ,
checkbox nepekntouatens Bk/BblkN radio 4acTb NoNs ¢ BO3MOXHOCTbIO Bblbopa
N3 Heckosnbknx BapnaHToB file no3BoNsAeT nosnb3oBaTento BbIOpaTb gaii Ha ero
KOMMNbloTEPE
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Mons doopm He 06s3aTeNIbHO AO0/MKHbI MOABNATLCA BHYTpU Tera <form> . VX
MOXHO pa3MecTuTb B JII060M MecTe CTpaHuubl. VIHhopmauuio 13 Takmx nonemn
Henb3s nepegasatb Ha cepeep (3TO BO3MOXHO TOMbKO AN BCel OpMbI
LeNIMKoM), HO Korda Mbl AeniaeM nossd, Kotopble obpabatbiBaeT JavaScript, Ham
06bI4YHO 1 HE HY)XHO Nnepefasartb NHopMaLMIo U3 rnosiert Yepes submit.

<p><input type="text" value="abc"> (text)</p>
<p><input type="password" value="abc"> (password)</p>
<p><input type="checkbox" checked> (checkbox)</p>
<p><input type="radio" value="A" name="choice">
<input type="radio" value="B" name="choice" checked>
<input type="radio" value="C" name="choice"> (radio)</p>
<p><input type="file" checked> (file)</p>

NHTepdbeiic JavaScript 019 Takmx a/1IeMeHTOB pa3HUTCA B 3aBUCMMOCTH OT Tuna.
Mbl pacCMOTPUM KaXKAbl N3 HUX YyTb MO3XE.

Y TEKCTOBbIX NOMEN HA HECKO/IbKO CTPOK €CTb CBOM Ter <textarea> . Y Tera
[lO/IXEH ObITb 3aKpbIBAKOLMIA TEr </textarea> , U OH UCMNOJIb3YET TEKCT BHYTPYU
3TUX TErOB BMECTO MCNo/b30BaHnNs atpuobyTa value.

<textarea>
oAVH

ABa

Tpu
</textarea>

A Ter <select> WCMONb3YyeTCA AN1A CO34aHUA NOJA, KOTOPOE NO3BONAET
nosib3oBarersito Bbl6paTb O4VH N3 3aJaHHbIX BapnaHTOB.

<select>
<option>BnuHbI</option>
<option>3anekaHka</option>
<option>MopoxeHka </option>
</select>

Korga 3HaueHne nosnsi UsMeHseTcs, 3anyckaeTcsi coobiTme “change”.
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B oT/inume ot 60nbLUNHCTBA 3/1IeMEHTOB AokymeHTa HTML, nona doopm moryT
nosiydyarb (pokyc BBoAa knasuartypsbl. MNpu wenyke nnv Bbibope nx gpyrum
CNoCcO60M OHM CTAHOBATCSH aKTUBHbLIMU, T.€. [MaBHbIMU MPUEMHUKAMMU
KnaBnaTypHOro Beoja.

Ecnu B IOKyMeHTe eCTb TEKCTOBOE Mose, TO HabUPaeMblii TEKCT NOSIBUTCS B HEM,
TO/ILKO eC/v Nosie UMeeT POKyC BBoAA. [pyrve nossi no-pasHoMy pearmpyoT Ha
knasuatypy. K npumepy, <select> MNbITAETCS NEPENTN Ha BapuaHT, COAEPXKaLLIMiA
TEKCT, KOTOPbI BBOAUT NO/b30BaTE b, @ TAKXE OTBEUYAET Ha HaXaTusi CTPESIOK,
nepeasurasi BbIoop BapraHTa BBEPX U BHUS3.

Ynpaenatb hokycom 13 JavaScript moxxHo meTtogamu focus u blur. Mep.blit
nepemellaet ookyc Ha anieMeHT DOM, 13 KOTOpPOro OH BbI3BaH, a BTOPOIA
ybupaeT ¢hokyc. 3HadyeHne document.activeElement COOTBETCTBYET TeKyLLEMY
3N1eMEeHTY, nosyumnsLLemMy OKyc.

<input type="text">

<script>
document.querySelector("input").focus();
console.log(document.activeElement.tagName);
// - INPUT
document.querySelector("input").blur();
console.log(document.activeElement.tagName);
// - BODY

</script>

Ha HeKoTOopbIX CTpaHuLax Hy>XHO, YTOObI NO/Ib30BaTe b Cpasy HauynHan paboTty ¢
Kakoro-T1o 13 noner coopmsl. Mpu nomowm JavaScript MOXHO nepegaTb 3TOMY
nosto ookyc npu 3arpyske AokymeHTa, Ho B HTML Takxe ecTb atpnbyT autofocus,
KOTOpbI NPUBOAUT K TOMY XXe pe3y/ibTaTy, HO coobwaeT 6pay3epy 0 Hallmx
HamepeHusax. B aTom cryyae 6pay3ep MOXET OTMEHUTb 3TO NOBEAEHME B
NoAXo4AWMX C/ydasax, Hanpumep Koraa nosb3osaresib nepeBén (pokyc Kyaa-1o

eLe.

<input type="text" autofocus>

Bpay3epbl No TpaguLmMmn No3BO/SIOT NO/b30BaTE/N0 NepeMeLlaTh qhoKyc
knasuiieli Tab. Mbl MOXeEM BNUSITb HAa NOPSA0K NepeMeLLEHUS yepes aTpubyT
tabindex. B npumepe AoKyMeHT 6yAeT nepeHoCcuTb DOKYC C TEKCTOBOIO NOJIs Ha

®opmbl U noJist hopm 346



BripasuTenbHbli Javascript

KHonKy OK, BMECTO TOro, YTo6bl CHaYania NpoinTK Yepes ccbisky help.

<input type="text" tabindex=1> <a href=".">(help)</a>
<button onclick="console.log('ok')" tabindex=2>0K</button>

Mo ymonyaHuto, 60/1bLUMHCTBO TUMOB 35ieMeHToB HTML He nonyyatot dookyc. Ho
[o6aBuB tabindex Kk anemMeHTy, Bbl caenaeTte BO3MOXHbIM MosiydyeHne nm cpokyca.

OTKNIOUEéHHbIe nonsa

Bce nons MOXHO OTKMOUNTL aTpubyTom disabled, KOTOpbI CyLLeCTBYET U B BUAE
CBOWCTBa a5iemeHTa o6bekta DOM.

<button>Y meHa BCE& Xxopowo</button>
<button disabled>d B oTknwuke</button>

OTKNHOYEHHbIE NOoNA He NMPMHUMaKoT CbOKyC N HE N3MEHAKTCA, U B OT/iIn4ne OT
aKTUBHbIX, 0ObIYHO BbIMNIAOAT CEPbIMU N BbIUBETLLUNMN.

Korga nporpamma HaxoguTcs B npouecce 06paboTKmn HaXxXaTus Ha KHOMKY U
[PYroii 3/1IEMEHT, KOTOPOEe MOXET NOTpe6oBaTh 06LLEHNE C CEPBEPOM M 3aHATb
ANVUTENBbHOE BPEMSI, HEM/IOXO OTK/KYATb 3N1EMEHT [0 3aBepLUeHns geincTeus. B
3TOM cnyyae, Korga nosb3oBaTesib MOTEPSET TEPNEHNE N HAXXMET Ha 3/IEMEHT
eLlé pas, AeincTene He 6yaeT NOBTOPEHO NULLHMIA pas.

Popma B LjesiIom

Korga none, cogepXxutcs B afieMeHTe <form> , y ero anemeHta DOM 6yget
cBOWNCTBO form, KOTOpoe ByAeT cebinarbca Ha POPMY. DN1ieMeHT <form> , B CBOKO
oyepenb, UMEET CBONCTBO elements, cogepxallee MaccMBonogo6Hyo
KO/IIEKLNIO NONE.

ATpnbyT name nosis 3a4aéT, Kak byaeT onpeaesieHo 3HadYeHre 3Toro nosis npu
nepegaye Ha cepsep. Ero takxe MOXHO UCMNO/Ib30BaTb Kak MMsA CBOMCTBA Mpu
[0CTyne K cBOMCTBY dpopMbl elements, KOTOpbIN paboTaeT U Kak 06bEKT, NOXOXNIA
Ha maccuB (C A4OCTYynoMm no Homepam), Tak 1 map (C A4OCTYNOM MO UMEHWN).
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<form action="example/submit.html">
Wma: <input type="text" name="name'"><br>
Maponb: <input type="password" name="password"><br>
<button type="submit">BoliTu</button>

</form>

<script>
var form = document.querySelector("form");
console.log(form.elements[1].type);
// - password
console.log(form.elements.password.type);
// - password
console.log(form.elements.name.form == form);
// - true

</script>

KHonka ¢ atpnbyTom type paBHbIM submit npu HaxxaTun oTnpas/iseT popmy.
Haxatue knasuwmn Enter BHyTpy nons oopMbl UMEET TOT e 3(PPEKT.

OtnpaBka hopMbl 06bIYHO O3HAYAET, YTO Bpay3ep NepexoauT Ha CTpaHuLy,
0603HauYeHHyto B aTpnbyTte hopmbl action, ncnosnbys nmoo GET nnéo POST
3anpoc. Ho nepepg aTuM 3anyckaeTcsa CBOMCTBO “submit”. Ero MoXHO ob6paboTarb
B JavaScript, 1 06paboTynK MOXET NpeAoTBPaTUTbL NOBEAEHME MO YMOIHaHWIO,
BbI3BaB Ha 06bekTe event preventDefault.

<form action="example/submit.html">
3HauveHune: <input type="text" name="value">
<button type="submit">CoxpaHuTtb </button>
</form>
<script>
var form = document.querySelector("form");
form.addEventListener("submit", function(event) {
console.log("Saving value", form.elements.value.value);
event.preventDefault();

1),

</script>

MepexsBat cobbITnin “submit” noneseH B HECKObKNX Criyvasx. Mbl MOXeM
Hanucartb Kog, NPOBEPSAOLLMIA AOMYCTUMOCTb BBEAEHHbLIX 3HAYEHUI 1 Cpasy Xe
nokasaTb OLIMOKY BMECTO nepefayvn AaHHbIX oopMmbl. M Mbl MOXEM OTK/THOUUTb
oTnpasKy (OOpPMbI MO YMOHYAHMIO U AaTb NporpaMmmMme BO3MOXHOCTb CamMol
obpaboTtarb BBOA, Hanpumep ncnonb3ysa XMLHttpRequest ansi oTnpaBku AaHHbIX
Ha cepBep 6e3 nepesarpyskn cTpaHuLbl.
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TekcToBbIe NoNns

Mons c TeraMn <input> M TMNamu text n password, a Takxke Tern , UMerT 06LLNIA
nHTepdelic. Y nx anemeHtoB DOM ecTb CBOWCTBO value, B KOTOPOM COAEPXKNTCSA
NX TeKyLlee coaepXnmoe B BUAe CTPOKKN TekcTa. MNMpucsanBaHme 3TOMy CBOMCTBY
3HaYeHUA MeHSAET COAePXUMOe Nons.

CBolicTBa TEKCTOBbIX nosnei selectionStart n selectionEnd cogepxart gaHHble O
NOMOXEHNN Kypcopa 1 BblageneHus Tekcta. Korga HU4ero He BblaeneHo, nx
3HayYeHne oAMHaKoBOe, U PpaBHO NOJIOXKEHUIO Kypcopa. Hanpumep, 0 o603HavyaeT
Hayano TekcTta, 10 o603HavaeT, 4YTo Kypcop HaxoguTtca Ha 10-m cumBorne. Korga
BblZe/ieHa YacTb NoJsA, CBOMCTBA MMEKT pasHble 3HaYEHNS, a UMEHHO Ha4vaslo U
KOHeL, BblAe/IEHHOro TeKcTa. B aTK nonsa Takke MOXHO 3anucbiBaTb 3HA4YEHME.

K npumepy, npencrasbTe, UTO Bbl NULeTe ctarbio Npo Khasekhemwy, HO
3aTpyAHsieTecb nucatb ero UMs npasuibHO. Cneayowmii Kog Ha3HavaeT Tery
<textarea> 006pPaBOTUMK COOLITUIA, KOTOPLIN NPU HaXkaTUK F2 BCTaBNSET CTPOKY “
Khasekhemwy”.

<textarea></textarea>
<script>
var textarea = document.querySelector("textarea");
textarea.addEventListener("keydown", function(event) {
// The key code for F2 happens to be 113
if (event.keyCode == 113) {
replaceSelection(textarea, "Khasekhemwy");
event.preventDefault();
}
1)

function replaceSelection(field, word) {
var from = field.selectionStart, to = field.selectionEnd;
field.value = field.value.slice(0, from) + word +
field.value.slice(to);
// Put the cursor after the word
field.selectionStart = field.selectionEnd =
from + word.length;
I

</script>

dyHKums replaceSelection 3aMeHsIET TEKYLLWIA BblAeNeHHbI TEKCT 3aaHHbIM
CNOBOM, U NEPEeMELLAET Kypcop Ha NO3ULIMI0 NOC/Ie 3TOT0 C/10Ba, YTOObI MOXHO
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6bI/10 NPOAO/MKATL Nevararb.

CobbITHe “change” Ansa TeKCTOBOro Noss He cpabartbiBaeT Kax bl pa3 npu BBoAe
ogHoro cumeosia. OHO cpabaTtbiBaeT rnocsie notepu nosem pokyca, Korga ero
3Ha4yeHue 6bI/10 N3MeHeHo. YTo6bl MTHOBEHHO pearnpoBaTb Ha N3MEHeHne
TEKCTOBOIO MO/ HYXXHO 3aperncTpupoBarb CobbIThe “input”, KOTOpoe
cpabaTblBaeT KaxAblil pa3 npuv BBOAE CUMBO/A, yAaSIEHUM TeKCTa Uiv Apyrnx
MaHUNYISaUUSX C CoOAepPXNUMbIM MOss.

B cneayouwem npumMepe Mbi BUAMM TEKCTOBOE NOJIE U CYETUMK, NOKA3bIBAOLLNI
TEKYLLYO ANMHY BBEAEHHOIO TEKCTA.

<input type="text"> length: <span id="length">0</span>
<script>
var text = document.querySelector("input");
var output = document.querySelector("#length");
text.addEventListener ("input", function() {
output.textContent = text.value.length;
1)

</script>

[Fa/1I0UKn N pagnoKHOMNKA

Mone ranoyky — NPOCTO GUHAPHbIA NepekntvaTesb. Ero 3HayeHne MOXHO
N3BM1eYbL NN NOMEHATL Yepes3 cBOMCTBO checked, cogepxallee 6yneBCKyto
BE/INYMHY.

<input type="checkbox" id="purple">
<label for="purple">CaenaTb cTpaHuuy éuonetoBon</label>
<script>
var checkbox = document.querySelector ("#purple");
checkbox.addEventListener("change", function() {
document.body.style.background =
checkbox.checked ? "mediumpurple" : "";

1),

</script>

Ter <label> WCNOMb3YEeTCA OJ1A CBA3MN Kycka TeKcTa ¢ rnosiem seoga. AtpuoyT for
[OoMmKeH coBnagath ¢ id nons. WWenyok no metke label BkntoyaeT none BBoga, OHO
nosyyaeT UOKyC 1 MEHSAET 3HaUYEeHNe — eC/iv 3TO rasiodka v pagnoKHOonKa.
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PaanokKHONKa cxoxa ¢ ra/1I04uKoi, HO OHa CBsi3aHa C ApyrmMmn pagmnokHorikamm c
TEM XXe NMeHEM, TaK YTO TOJIbKO ogHa U3 HUX MOXET ObITb Bbl6paHa.

LBeT:
<input type="radio" name="color" value="mediumpurple"> dunoneTosblii
<input type="radio" name="color" value="lightgreen"> 3enéHuoliibl
<input type="radio" name="color" value="lightblue"> rony6oii
<script>

var buttons = document.getElementsByName('"color");

function setColor(event) {

document.body.style.background = event.target.value;

}
for (var i1 = 0; 1 < buttons.length; i++)
buttons[i].addEventListener("change", setColor);
</script>

MeTtog document.getElementsByName BblgaéT BCe 3/IeMeHTbI C 3afaHHbIM
arpnbytom name. lNpumep nepebupaeT nx (nocpencTsom obbI4HOTO Uukna for, a
He forEach, notomy 4TO BO3Bpallaemas Konnekunsa — He HaCTOSALLMIA MacCuB) U
peructTpupyet 06paboTumk cCOObITUIA ANA KaXXA0ro afieMmeHTa. NMoMHuUTe, YTo Yy
06bEKTOB COObITUIA €CTb CBONCTBO target, OTHOCSALLEECS K 3N1IeMEHTY, KOTOPbIIA
3anycTun cobbiTve. 3TO NOME3HO AN CO3[4aHMA 06pPabOTUNKOB COOLITUIA — HaLL
06paboTUMK MOXET ObITb Bbl3BaH pa3HbIMM 3/1IEMEHTaMU, Ny HEFrO AO/IKEH ObITb
Cnoco6 NonyunTb JOCTYM K TEKYLLEMY 3/IEMEHTY, KOTOPbIA ero Bbi3BaJl.

Nonsa select

Mons select NOXoXu Ha PaIOKHOMKN — OHM Takxe NO3BO/SIOT BblbpaTh 13
HECKOMbKMX BapaHTOB. HO ecnn paanoKHOMNKM NO3BO/IST HAM KOHTPO/IMPOBATh
packnaaKy BapuaHToB, TO BUA NOMA <select> OnpegensieT 6paysep.

Y nonen select ecTb BapmaHT, 60/1bLUE NMOXOXMIA HA CMNCOK rasiovek, Yem Ha
paguokHonku. MNpu Hasmuum atpnbyTa multiple Ter <select> MO3BONUT BbIGUPATH
nb60oe KoNn4yecTBo BapuaHTOB, a He OAVH.

<select multiple>
<option>BnuHbi</option>
<option>3anekaHka</option>
<option>MopoxeHka </option>
</select>
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B 60/bLUMHCTBE Gpay3epoB BHELLHWI BUA, NONsA ByAeT OTAMYaTbCs OT Nons ¢
e[INHCTBEHHbIM BapuaHTOM Bbl6G0OPaA, KOTOPbI/ 06bIYHO BbIFNSANUT Kak
BbiNajatoLLee MeH!HO.

ATpUOBYT Size Tera <select> WCNOJIb3YETCA A/19 3a4aHNA KONMYecTBa BapuaHToB,
KOTOpble BUAHbI OHOBPEMEHHO — TaK Bbl MOXETE B/INATb HA BHELLHWNA BUA,
BbiNaaywkun. K npumepy, HasHauymB Size 3, Bbl yBUOUTE TPU CTPOKMK
OQHOBPEMEHHO, 6e30THOCUTE/IbHO TOro, NPUCYTCTBYET N1 onuums multiple.

Y Kaxaoro Tera <option> €CTb 3Ha4YeHue. Ero MoxHo onpegenutb atpmbyTom
value, HO ec/1 OH He 3ajaH, TO 3HaYeHune Tera onpenenseT TEKCT, HaXo4ALLMIACS
BHYTPW Tera <option>..</option> . CBOMCTBO value afieMeHTa oTpaxaeT TEKYLLNIA
BblOpaHHbI BapmaHT. [1ns Nons ¢ BO3MOXHOCTbIO BbI6Opa HECKO/IbKUX BapUaHTOB
3TO CBOICTBO HE 0CO60 HYXHO, T.K. B HEM ByAeT coaepXXaTbCsi TONbKO OANH U3
HECKOJIbKMX BblOpaHHbIX BapUaHTOB.

K Tery <option> MOMs <select> MOXHO MO/YYMTb AOCTYN KakK K
MaccuBonogo6HOMY 06BEKTY Yepe3 CBOMCTBO Options. Y Kaxaoro BapuaHTa ecTb
CBOWCTBO selected, noka3sbiBatoLLee, BbIOpaH Nn ceiyac aToT BapmuaHT. CBOMCTBO
Takke MOXHO MeHSATb, YTOObI BapaHT CTaHOBW/ICA BblIOPAHHbLIM U/ He
BblGpaHHbIM.

Cnepywowmii npumep n3BrekaeT BblbpaHHble 3Ha4YeHnst U3 Nons select un
NCNoMb3YyeT UX ANA CO34aHnsA ABONYHOIO Yncna ns 6utos. Haxmure Ctrl (nnm
Command Ha Make), 4UTobbl BbiGpaTb HECKO/IbKO 3HAYEHWIA cpasy.

<select multiple>
<option value="1">0001</option>
<option value="2">0010</option>
<option value="4">0100</option>
<option value="8">1000</option>
</select> = <span id="output">0</span>
<script>
var select document.querySelector("select");
var output = document.querySelector ("#output");
select.addEventListener("change", function() {
var number 0;
for (var 1 = 0; i < select.options.length; i++) {
var option = select.options[i];
if (option.selected)
number += Number (option.value);
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output.textContent = number;

1)

</script>

dannoBoe nosne

dainnoBoe nose n3HavyasibHO 6bI10 NpefHa3HaYeHo AN 3aKaumBaHus pannos C
KOMNbloTepa Yepes3 hopMy. B cCOBpeMEHHbIX Gpay3epax OHU Takxe No3BosAoT
yuTaTb halinbl U3 JavaScript. NMone pabotaeT Kak OXpaHHUK ana dpainnos. CKpunT
He MOXET NPOCTO B3ATb 1 OTKPbITb (hali/l ¢ KOMNboTEPA Nosib30BaTeNs, HO ecriu
TOT BblGpan hain B 3aTOM nosne, 6paysep paspeLlaet CKpUNTY HavyaTb YTEHNE
daina.

dainnosoe nosie 06bIYHO BbIMAANT KakK KHOMKa C HaANMUCblo Bpoae «Bblibepute
tharinx», ¢ nHopmaLmein Npo BbIGpaHHbIN hain psagoM C Hel.

<input type="file">
<script>
var input = document.querySelector("input");
input.addEventListener("change", function() {
if (input.files.length > 0) {
var file = input.files[0];
console.log("You chose", file.name);
if (file.type)
console.log("It has type", file.type);

}
1)

</script>

CaolicTBo files anemeHTa — MaccMBonogo6HbIN 06bEKT (HE HACTOALLMIA MaccuB),
coepXaLlnii CNMCOK BblGpaHHbIX (painnoB. 3HavyaslbHO OH NYCT. Y afieMeHTa HeT
npocToro ceoricTea file, NOTOMy 4YTO Nosb30BaTE/b MOXET BblOPaTh HECKO/IbKO
dhaiinoB 3a pa3 npu BK/ILOYEHHOM aTpubyTe multiple.

Y 06bekToB B cBOWCTBE files ecTb cBOCTBa MSA (MMs dhaiina), pasmep (pasmep
dhaiina B 6antax), u Tmn (Tun dparina B cMmbicsie media type — text/plain nnu
image/jpeg).

Uero y Hero HeT, Tak 3T0 CBOWCTBA, CoAepXallero cogepxumoe daiina. YTobsbl
NoNy4YnNTb COAEPXKMMOE, NMPUXOAUTLCS NocTapaThbes. Tak Kak uteHue goaiina ¢
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AVcKa 3aHUMaeT A/IMTeNbHOe BPpeMs, HTepdhelic oMmKeH ObIiTb aCUMHXPOHHBLIM,
4yTOObI OKYMEHT He 3amupasn. KoHCcTpykTop FileReader MoXHO npeacTaBnsATb
cebe, Kak KOHCTpykTOp XMLHttpRequest, Tonbko Ans dainos.

<input type="file" multiple>
<script>
var input = document.querySelector("input");
input.addEventListener("change", function() {
Array.prototype.forEach.call(input.files, function(file) {
var reader = new FileReader();
reader .addEventListener("load", function() {
console.log("File", file.name, "starts with",
reader.result.slice(0, 20));

1);

reader.readAsText(file);

});
1)

</script>

YteHune (parina nponcxoguT npy noMowm co3gaHnsa oobekTa FileReader,
perncTpauum coboeitnsa “load” gns Hero, u Bbi3oBa ero metoga readAsText C
nepegayen Tomy hanina. Mo okoOHYaHUIO 3arpy3kn B CBOMCTBE result coxpaHsaeTcs
coaepxnmoe dhaina.

Mpumep ncnonb3yeT Array.prototype.forEach ana npoxoga no maccuBy, Tak Kak B
06bI4YHOM LMK/Ie 6b110 6bl HEYA0OHO NonyyaTb HyXHble 06beKThI file 1 reader ot
06paboTumKa CobbITUIA. NepemMeHHble 6bIN Gbl 06LMMK A5 BCEX UTepaLnii
uukna.

Y FileReaders Takke ecTb cOObITME “error”, koraa YteHne doaina He nonydyaercs.
O6beKT error OyaeT coxpaHEH B CBONCTBE error. Ecv Bbl He XOTUTe 3abuBatb
rosi0By eLUé OAHON HeyA0BHOM aCMHXPOHHOM CXEMOM, Bbl MOXETE 06epHYTh €€ B
obeulaHne (cMm. rnasy 17):

function readFile(file) {
return new Promise(function(succeed, fail) {

var reader = new FileReader();

reader.addEventListener("load", function() {
succeed(reader.result);

3);

reader.addEventListener("error", function() {
fail(reader.error);

1)
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reader.readAsText(file);

1)
}

Bo3MOXHO untatb TOMILKO YacTb doalina, Bbi3biBas slice n nepegaBas pesynbrar
(T.H. 06BbeKT blob) 06bekTy reader.

XpaHeHMe AaHHbIX HA CTOPOHE K/IMEHTA

MpocTtble HTML-cTpaHnukun ¢ gobaskoi JavaScript MOryT BbICTynaTb OT/IMHHOWN
OCHOBOW /11 MUHU-NPUIOXEHWI — HEGO/bLLMX BCIOMOraTe/ibHbIX Nporpamm,
aBTOMAaTU3VPYIOLLNX exenHeBHble aena. MNMpucoefmHuB K Noasm popmbl
06paboTUnKM COBLITUI Bbl MOXETE fe/iaTb BCE — OT KOHBepTauum oapeHreinToB B
LesibCumn [0 reHepawlmmn naposieit M3 0OCHOBHOIO Naponsa 1 UMeHu Beb-caiiTa.

Korga Takomy NpunoXeHUo HY)XXHO COXPaHATb MHGDOpPMAaLMI0 MeXay CeCcCUsIMU,
nepemMeHHble JavaScript NCNoNb30BaTb HE NOJTYYUTCA — UX 3HAYEHUSA
BblGpaCcbIBAKTCA Kax bl pa3 npu 3aKpbiTUN CTPaHWLbl. MOXHO 6bI/10 Obl
HacTpouUTb cepBep, NOACOEANHUTL Ero K UHTEPHETY 1 TOrAa NPUIOXeHne
XpaHuso 6bl Baln faHHble TaM. DT0 Mbl pa3bepém B rnase 20. Ho ato gobasnser
BaM paboTbl U CNOXHOCTU. IHOrga AOCTAaTOYHO XPaHUTb AaHHbIe B CBOEM
6pay3epe. Ho kak?

MOXHO XpaHUTb CTPOKOBbIE [laHHbIE TakK, YTO OHM NEPEXMBYT nepesarpysky
CTpaHuL, — A1 3TOro Haao NonoXnTb X B 06beKT localStorage. OH pa3peluaet
XpaHUTb CTPOKOBbIE flaHHble Mog uMeHamu (KOTopble TOXe SABAATCS CTpoKamu),
Kak B 3TOM npuMepe:

localStorage.setItem("username", "marijn");
console.log(localStorage.getItem("username"));
// - marijn
localStorage.removeltem("username");

MNepemeHHas B localStorage xpaHuTCsl, MOKa e€ He nepe3anuLlyT, yaanseTcs npu
MomoLLy removeltem unmn o4nCTKOl NOKaNIbHOTO XpaHusuiLLa Nosib30BaTesieMm.
Y caiToB C pasHbIX JOMEHOB — pa3Hble OTAENEHUSI B 3TOM XpaHunuiie. To ecTb,

[aHHble, CoXpaHéHHble ¢ BeGcalita B localStorage, MOryT 6biTb MPOYTEHbI UK
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nepesanncaHbl TOJ/IbKO CKpuUnTamMmmn € 3TOrO Xe calita.

Takxe bpaysepbl OrpaHNUYNBaOT 0OBEM XPaHUMbIX AaHHbIX, 0ObIYHO B HECKOJIbKO
Merabait. ITo orpaHnveHne, Bkyne ¢ Tem hakTom, YTo 3abmBaHME XECTKUX
[AVCKOB Yy Mtofeln He NpuHOCUT Npubbinn, NpeaoTepallaeT oTbegaHne Mecrta Ha
ancke.

CnepyoLwmii ko, peannsyeT NpoCcTyro NporpaMmmy Ans BefeHus 3ametok. OHa
XPaHUT 3aMeTKM B BUAe 00bekTa, acCoLnnpys 3arosioBku ¢ cogepxmmbimM. OH
kogupyetca B JISON n xpaHutca B localStorage. Nonb3oBaresib MOXET BblOpaTb
3anuncky yepes nosie <select> M MOMEHATb €€ TEKCT B <textarea> . [lo6aBnsercs
3anu1cb Mo HaXKaTUIO Ha KHOIKY.

3avmeTkmn: <select id="list'"></select>

<button onclick="addNote()">HoBasa</button><br>

<textarea id="currentnote" style="width: 100%; height: 10em">
</textarea>

<script>
var list = document.querySelector("#list");
function addToList(name) {
var option = document.createElement("option");
option.textContent = name;
list.appendChild(option);
}

// Bepém CNUCOK N3 SIOKaNIbHOr0 XpaHunuua
var notes = JSON.parse(localStorage.getItem("notes")) ||
{"uTt0o Kynut": ""};
for (var name in notes)
if (notes.hasOwnProperty(name))
addToList(name);

function saveToStorage() {
localStorage.setItem("notes", JSON.stringify(notes));

}

var current = document.querySelector("#currentnote");
current.value = notes[list.value];

list.addEventListener("change", function() {
current.value = notes[list.value];

1)

current.addEventListener("change", function() {
notes[list.value] = current.value;
saveToStorage();
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ioF

function addNote() {
var name = prompt("Wma 3anucu", "");
if (!name) return;
if (!notes.hasOwnProperty(name)) {
notes[name] = "";
addToList(name);
saveToStorage();

3

list.value = name;
current.value = notes[name];

3

</script>

CKpunT MHULMaNn3npyeT NepemMeHHyl notes 3HadeHnem un3 localStorage, a ecnu
ero TaM HeT — NPOCTbIM 06BLEKTOM C OAHOWM 3aNUCBbI0 «4TO KYNUTb». MonbITka
npo4yecTb OTCyTCTBYHOLWee nose n3 localStorage BepHET null. Nepegas null B
JSON.parse, Mbl nonyyum null o6partHo. Moatomy AnA 3Ha4YeHUA Mo YMOHYaHUI0
MOXHO UCMo/ib30BaThb oneparop ||.

Korga gaHHble B note MeHsoTces (4o6aBnseTcs HoBas 3anmncb UM MeHsIeTCA
Tekylias), As11 06HOBNEHUA XPaHUMOro MosA Bbi3biBaeTCA OYHKUNA
saveToStorage. Ec/in 6 Mbl paccunTbiBasI, YTO Y HAC 6yayT XpaHUTbLCA ThbICAUN
3anuncein, aTo 6bI/10 Obl C/IMWKOM HaK/Ia4HO, M Ham NPULLIOCL Obl NpUAYMaTb
60/1ee CNOXHYI0 Npoueaypy 418 XpaHeHUst — HanpyuMep, CBOE Nosie ANS KaKaoM
3anucu.

Korga nonb3oBarens [o06aBAsSeT 3annch, Ko O/MKEH 0OHOBUTL TEKCTOBOE Nose,
XOTS Y NOSis U eCTb 06paboTymK “change”. 3TO HY>XXHO NMOTOMY, YTO COObITUE
“change” nponcxoauT, TONbKO Korga nosib3oBaresib MEHAET 3HaYeHMe Mo, a He
Korga aTo AenaeT CKPUNT.

EcTb ewé oanH noxoxui Ha localStorage o6beKT nNoj HazBaHMEM sessionStorage.
PaszHuua mexay HAMKU B TOM, YTO COAEPXKMMOE sessionStorage 3abbiBaeTcs No
OKOHYaHMIO ceccumn, 4YTo Ans 60/bLUIMHCTBA 6pay3epoB 03HAYaEeT MOMEHT
3aKpbITUS.

Ntor
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HTML npegoctaB/isieT MHOXECTBO pas/IMyHbIX TUMOB nosieit oOpMbl — TEKCTOBbIE,
rasloukn, MHOXeCTBEHHOro Bbl6opa, Bbibopa haiina.

3 JavaScript MOXHO noslyyatb 3Ha4YeHe 1 MaHUNyMpoBaTb 3TUMK nonsamu. Mo
N3MEHEHWNIO OHUM 3anyckatoT cobbiThe “change”, no BBoAy € KniaBuatypbl — “input”,
N eLLé MHOro pasHbIX KnaBmaTypHbIX COObITUIA. OHM MOMOratoT HaMm OT/I0BUTb
MOMEHT, KOoraa rnosib3osare/lb B3anmogeincTsyeT ¢ nosem ssoga. CBoicTea Bpoae
value (419 TekcToBbIX nonei n select) nnn checked (o119 ranovek U pagnoKHOMNOK)
MCNONb3YIOTCA OJ151 YTEHUS U 3annCn COAEPXMMOro NoMeNn.

Mpn nepepade popmbl NponCXoauT cobbiTue “submit”. O6paboTunk JavaScript
3aTeM MOXET Bbi3BaTtb preventDefault aToro cobbiTnA, YTO6LI OCTAHOBUTH
nepegavy AaHHbIX. DreMeHTbl (hopMbl He 065i3aHbl ObITb 3aK/1HOUYEHbI B TEIN

<form> .

Koraga nonb3oBarenb BbiGpas thalin ¢ XECTKOro Ancka yepes none Bbibopa
tharina, nitepdpelic FileReader no3BoNuT Ham [O6PaTLCA 40 COLAEPXKUMOIO
dhainna n3 nporpammbl JavaScript.

O6bekThl localStorage 1 sessionStorage MOXHO UCMOb30BaThb A/19 XpaHeHUs
NHopMaL MM TakMM CrOCO60M, KOTOPbIV NepPexmnBeT nepesarpysky CTpaHuLb.
MepBbIii cOXpaHaeT AaHHble HaBcerga (Hy uav noka nosib3osartesb cneunasibHo
He COTPET nx), a BTOPOI — A0 3aKpbITUA 6paysepa.

YnpaxHeHus

BepcTtak JavaScript

Cpaenalite nHTepgeinc, No3BoNALWMIA NCaTb U UCNOMHATL KYCOYKN Koga
JavasScript.

CaenaiiTte KHOMKY PAAOM C <textarea> , M0 HAXATUIO KOTOPOIA KOHCTPYKTOP
Function u3 rnaBbl 10 6yaeT 06EPTbIBATb BBEAEHHbIN TEKCT B (OYHKLMIO 1
BbI3bIBaTb €r0. MpeobpasyiiTe 3HaueHne, Bo3Bpallaemoe yHKLMEeR, nnm nobyto
eé owun6Ky, B CTPOKY, 1 BblBEAMTE €€ NoC/e TEKCTOBOIO MOosS.

<textarea id="code">return "hi";</textarea>
<button id="button">MNoexanu</button>
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<pre id="output"></pre>

<script>
// Baw Kop.
</script>

ABTOAONO/THEHUE

[lononHNUTE TEKCTOBOE MoJie Tak, YTo Npv BBO/E TeKCTa nof, HUM NosiBnsncs Gbl
CMMCOK BApVaHTOB. Y Bac €CTb MAacCMB BO3MOXHbIX BAPMAHTOB, 1 NOKa3biBaTb
HY>XHO T€ U3 HUX, KOTOPbIE HAYMHAKTCA C BBOAUMOrO TekcTa. Koraa nosb3oBartesib
LLENKAET No NPea/I0KEHHOMY BapuaHTy, OH MEHSIET COAEPXMMOE NOJS Ha Hero.

<input type="text" id="field">
<div id="suggestions" style="cursor: pointer'"></div>

<script>
// CTPOUT MaccuB N3 UMEH r106anbHbIX MEPMEHHbIX,
// Tuna ‘'alert', 'document', u 'scrollTo'

var terms = [];
for (var name in window)
terms.push(name);

// Baw Kog.
</script>

Urpa «XKnsHb» KoHBes

3T0 NpocTas CUMYNSLUMS XU3HM Ha NPSIMOYTONbHONM peLLéTke, Kaxablli aN1eMeHT
KOTOPOW XMBOW MNK HET. Kavkaoe nokosieHve (Luar urpbl) NPUMeHsItoTCs!
cneayroLe npasuna:

— Kaxk[as XuBas KeTka, KoNmM4ecTBo cocefeli KOTopoii MeHbLLe ABYX U/n
6onblle TPEX, NormbaeT — Kadkaas XuBasi KNeTka, y KOTopoii OT ABYX [0 TPEX
cocefeii, XNBET [0 CNeayoLLero xoaa — kaxaasi MEpTBasi KNeTka, Y KoTopoi
eCTb POBHO TpU coceaa, OXnBaeT

Coceau KNeTkn — 3To BCe COCeAHME C Hell KNETKU NO roOpuUsoHTanu, BepTUKanu v
AnaroHasuv, BCEro 8 LLUTYK.

O6patuTe BHMaHVe, YTo NpaBuia NPUMEHSIHOTCS KO BCeli pelléTke
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O[JHOBPEMEHHO, a He K KaXK0W 13 KNeTok Nno oyepeaun. To ecTb, NOACUET
KONIMyecTBa coceflieil NPOMUCXoAUT B OANH MOMEHT nepes caeayoLwmm warom, n
N3MEHeHMs, nponcxogalime Ha coceiHUX KeTkax, He B/INAKT Ha HoBoe
COCTOSIHNE KNETKMN.

Peanuayite nrpy, UCnonb3ys fobble noaxoasiine cTpykTypsbl. Micnonb3yiite
Math.random ans cosgaHusi cnyyaiiHbiX HavyasbHbIX Nonynsauwii. BeiBognte none
Kak peLlEéTKy M3 raslovek C KHOMKOWN «nepenTn Ha cnenyoLwnin war». Korga
NoNb30BaTe/lb BK/IHOYAET UM BbIK/IOYAET rasiouK1, 3TV N3MEHEHNS HY)XXKHO
yuuTbIBaTb NPU NOACUETE Cneayowero NoKoeHns.

<div id="grid"></div>
<button id="next">Cnepgywwee nokoneHuwe</button>

<script>

// Baw Kop.
</script>
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MpoekT: Paint

S cMompo Ha MHO2006pa3ue ysemos. S cMompio Ha rycmod xosicm. 3amem s
MbIMakCb HAHECMU UBema Kak C/108a, U3 KOMOPbIX BO3HUKAOM MO3MbI, KaK
HOMbI, U3 KOMOPbIX BO3HUKAEM My3bIKa.

>KoaH Mupo

Marepwuasn npeablayLlumx rnas Aaét Bam BCE HeoOXoAMMoe A1A Co34aHnA
NPOCTOro BE6-NPUNOXKEHUS. VIMEHHO 3TUM Mbl 1 3aiMEMCS.

Hawe npunoxeHne 6yaeTt nporpaMmoii /151 pucoBaHusi B 6pay3epe, CXOXen ¢
Microsoft Paint. C ero noMmoLbio MOXHO 6yAeT OTKpbIBaTb (halisibl C
N306paKEeHUAMIN, MasIeBaTb Ha HMUX MbILIKOI M COXpaHAaTb 06paTHO. BOT, Kak 3To
OyaeT BbIMMAAETL:

loves

the sun
Tool: | Text v | Color: E Brush size: Save
Open file: No file chosen
Open URL: | | 1oad |

MpocTaa nporpamma pncoBaHus

PucoBatb Ha KoMnblOTEPE KEBO. HE Ha0 BO/IHOBATLCA HACUYET MaTepuasios,
yMeHus, TanaHTa. [NpocTo 6epéLIJb, N HaYnHaelb Ka/1dKaTb.
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Peanusauun

NHTepdheinc nporpammbl BbIBOAUT BBEPXY OO/bLLOW 3/IEMEHT <canvas> , N0/,
KOTOPbIM €CTb HECKO/IbKO Nosieli BBoda. Monb3oBaTeNlb PUCYET HA KApPTUHKE,
BblOMpasi MIHCTPYMEHT U3 NONSA <select> , @ 3aTEM HaXMMas Ha XOJICTE MblLLb.
ECTb MHCTPYMEHTbI A/151 PUCOBAHUS NINHUIA, CTUPAHUST KYCOUYKOB KapPTUHKN,
[ob6aBfieHns TekcTa U T.M.

LLlenyok Ha xoncte nepefaét cobbiTve «mousedown» TekyLemy NHCTPYMEHTY,
KOTOPbIN 06pabaTbiBaEeT €ro, Kak CYMTaeT HY)XHbIM. PrcoBaHmne NMHNA, Hanpumep,
6yaeT cnywarb cobbITMA «mousemove, Noka KHoMnka Mbliln He ByaeT oTnyLeHa,
N HapUCYET JIMHUIO NO NYTU MbILIN TEKYLLMM LLBETOM 1 pa3MepoM KUCTW.

LiBeT n pasmep KNCTU BbIGUPAIOTCA B AOMOMHUTE/bHBIX NOMAX BBOAA. OHU
BbINO/THAKT 0OHOB/IEHME CBOMCTB KOHTEKCTa pMcoBaHus Ha xoncTe fillStyle,
strokeStyle, n lineWidth kaxapli pas npu Nx N3MeHeHUW.

3arpy3ntb KapTUHKY B NporpammMy MOXHO ABYMS cnoco6amu. MepBblii UCnonb3yeTt
none file, rge nonb3oBaTenb BblIOUpPaET ¢halin co ceoero gucka. Bropas
3anpawmsaeTt URL 1 ckaumBaeT KapTUHKY N3 MHTEPHETA.

KapTuUHKM XpaHAaTCca HecTaHA4apTHbIM cnoco6oM. Ccbifika save € NpaBoii CTOPOHbI
BELET Ha TEKYLLYH KapTUHKY. 10 Hell MOXHO NPOXOANTb, AENNTLCA el nnun
COXpaHATb dpain yepes Heé. A CKOpPo 06BLACHIO, Kak aTO paboTaerT.

Ctpoum DOM

NHTepdoeic nporpammbl coctouT U3 6onee yem 30 anemeHToB DOM. Hy)XXHO nx
Kak-To cobparb BMecTe.

OueBuaHbIM doopmaToM A5 CNOXHbIX CTPYKTYp DOM asnsetca HTML. Ho
pasgenaTtb nporpammy Ha HTML 1 ckpunT Heyao6Ho — aist anemeHToB DOM
NOHaA06UTCA MHOXECTBO 06pab0oTUMKOB COObITUIA NN APYTUX HEOBXOANMbIX
BeLlei, KoTopble Hafo byaeT kak-To obpabarbiBarb U3 ckpunta. 418 aTtoro
npuaéTcsa genartb MHOTO BbI30BOB querySelector n M Nogo6HbIX, YTOObI HANTY
HYXHbIN 3nemeHT DOM ansa pa6oTbl.
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Bbl1510 6b1 yA06HO onpenensatb Yact DOM pagom ¢ TeMn YacTaMn Koga
JavaScript, KoTopble MK ynpasnAwoT. [10aToMy S pelunn co3gasaTb BCHO
KOHCTpyKuuo DOM npsamo B JavaScript. Kak Mbl BUaenu B rnaee 13, BCTPOEHHbIN
NHTepdeic ansa cosgaHns cTpyktyp DOM yxXacHO MHOroc/noBeH. NoCKO/bKY Ham
NpUAETCA co34aTb MHOIO KOHCTPYKLWIA, HaM NOHaA06MTCA BCnoMoraTe/ibHas

doyHKUMS.

31a PyHKUMA — paclumpeHHasa Bepcua oyHkumn elt n3 rnasbl 13. OHa co3gaéTr
3N1IEMEHT C 3afjaHHbIM MeHeM 1 aTtpubyTamu, n fob6aB/sSeT BCe OCTa/lbHble
aprymeHTbl, KOTOpble Nosly4yaeT, B KayecTBe A0YEepPHUX Y3108, aBTOMaTUYeCKU
npeobpa3oBbiBas CTPOKM B TEKCTOBbIE Y3/1bl.

function elt(name, attributes) {
var node = document.createElement(name);
if (attributes) {
for (var attr in attributes)
if (attributes.hasOwnProperty(attr))
node.setAttribute(attr, attributes[attr]);

}
for (var 1 = 2; i < arguments.length; i++) {
var child = arguments[i];
if (typeof child == "string")
child = document.createTextNode(child);
node.appendChild(child);

}

return node;

Tak Mbl /IETKO 1 NPOCTO CO3AaéM 3M1EMEHTbI, He pa3ayBasi Kof, 10 pa3mMepoB
JIMLIEH3MOHHOTO COor/lalleHusl.

OcHOoBaHue

Anpo Hawen nporpaMmmbl — OYHKUNA createPaint, nobasnsawowas nHtepdeinc
prcoBaHus K anemeHTy DOM, KOTOpbIil NepefaéTcsa B kayecTBe aprymeHTa. Tak
Kak Mbl CO34aém nNporpaMmmy nocsiefoBaresibHo, Mbl onpegensem o6bekT controls,
KOTOpbI ByaeT cogepXarb (PyHKLMN A0S HULMaNN3aumm pasHblX 3/1EMEHTOB
yrnpasneHns Nog KapTUHKOM.

var controls = Object.create(null);
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function createPaint(parent) {
var canvas = elt("canvas", {width: 500, height: 300});
var cx = canvas.getContext("2d");
var toolbar = elt("div", {class: "toolbar"});
for (var name in controls)
toolbar.appendChild(controls[name](cx));

var panel = elt("div", {class: "picturepanel"}, canvas);
parent.appendChild(elt("div", null, panel, toolbar));

Y KaXXoro ajfieMeHTa ynpas/ieHUs eCTb AOCTYN K KOHTEKCTY pUCOBaHUA Ha
XONICTe, & Yepes Hero — K aNIeMeHTY <canvas> . OCHOBHOE COCTOSIHME Nporpammel
XPaHUTCA B 3TOM XOJICTE — OH COLAEPXMUT TEKYLLYIO KAPTUHKY, BblOpaHHbIN LBET (B
ceovicTge fillStyle) n pasmep kuctu (B ceoiictse lineWidth).

Mbl 06epHEM XOJCT U 3N1IEMEHTbI YNpaB/IeHNsA B 3/IEMEHTbl <div> C K/iaccamu,
4TOObI MOXHO 6bI10 ,O6ABUTL UM CTU/IN, HAMPUMEP CEPYIO PaMKy BOKPYT
KapTUHKN.

BbIOOP MHCTPYMEHTA

MepBblil 3/1EMEHT ynNpaB/eHNs, KOTOPbIA Mbl 4O06ABUM — 9NIEMEHT <select> ,
NO3BONAIOLLNIA BbIOMPATb MHCTPYMEHT pycoBaHMA. Kak 1 B cnyyae ¢ controls, Mbl
6yaem 1Mcnonb3oBaTb 00BLEKT ANna cbopa He0OXOANMbIX UHCTPYMEHTOB, YTOObI He
Hafo 6blN10 onucbiBaTb UX PaboTy B KoAe NO OTAENbHOCTU, N YTOObI MOXHO ObI/10
NErko Ao6aBnsiTb HOBblE. DTOT 0O6BLEKT CBA3bIBAET HA3BaHNSA NHCTPYMEHTOB C
doyHKUMER, KoTopasi Bbi3bIBAETCSA NpU NX BbIGOPE 1 NPU K/IMKE Ha XOosCcTe.

var tools = Object.create(null);

controls.tool = function(cx) {
var select = elt("select");
for (var name in tools)
select.appendChild(elt("option", null, name));

cx.canvas.addEventListener ("mousedown", function(event) {
if (event.which == 1) {
tools[select.value](event, cx);
event.preventDefault();

3
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1)

return elt("span", null, "Tool: ", select);

i

B none tool ectb aneMeHTbl <option> [J15 BCEX OnpeneséHHbIX HaMun
NHCTPYMEHTOB, a 06paboTUMK COObLITUSA «mousedown» Ha XoncTe 6epéT Ha cebs
0653aHHOCTb BbI3blBaTb (PYHKLIMIO TEKYLLLErO MHCTPYMEHTA, nepeaasasi e
006beKTbI event 1 context. Takke OH Bbi3blBaeT preventDefault, yTobbl 3axkaTre u
nepetacknBaHne MbllLv He Bbi3bIBa/10 BblAENEHNS Y4aCTKOB CTPaHULbI.

Camblii NPOCTON NHCTPYMEHT — JINHUSA, KOTOPbIA PUCYET JIMHUK 3@ MblILlLbO. YTOObI
pycoBarb JIMHUIO, HaM Ha0 COMOCTaBUTb KOOPAUHATHLI Kypcopa MbILIN C
KoopAnHaTtaMuy TOYeK Ha XoscTe. BCkob3b YNOMSAHYThIN B 13 rnaBe MeTof
getBoundingClientRect moeT Ham B 3TOM nNomMoyb. OH roBopwurT, rae
NoKasblBaeTCs 3/IEMEHT, OTHOCUTE/IbHO JIEBOTO BEPXHETO yr/ia akpaHa. CBoicTBa
cobbITuA Mbiwn clientX u clientY Takke cogepxaT KOOpANHATbI OTHOCUTENIbHO
3TOro yrna, No3ToOMy Mbl MOXEM BblYeCTb BEPXHWI /IEBbIV Yros1 XO/ICTa U3 HUX U
NO/yYNTb NO3NLUI0 OTHOCUTENIBHO 3TOrO Yra.

function relativePos(event, element) {
var rect = element.getBoundingClientRect();
return {x: Math.floor(event.clientX - rect.left),
y: Math.floor(event.clientY - rect.top)};

Hecko/bKo MHCTPYMEHTOB PUCOBAHUSI AO/MKHBI C/yLIAaTh COBbITME «MOUSemMove»,
MoKa KHoMKa Mblln Haxata. ®yHkums trackDrag peructpupyet n yéupaet
CO6bITME A1 aHHbIX CUTYaLWiA.

function trackDrag(onMove, onEnd) {
function end(event) {
removeEventListener ("mousemove", onMove);
removeEventListener ("mouseup", end);
if (onEnd)
onEnd(event);
}
addEventListener ("mousemove", onMove);
addEventListener ("mouseup", end);

}
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Y Heé aBa aprymeHTa. OanH — OYHKLMS, KOTOpas BbI3bIBAETCS MPU KaXA0M
COObITUM «mousemove», a apyrast — PYHKLMS, KOTopas BbI3bIBAETCS NPK
OTMNYCKaHUM KHOMKKN. KaxXabllii apryMeHT MOXET ObiTb He 3a/aH.

NHCTPYMEHT A/19 pyCOBaHMA NMHWIA UCNO/b3YET ABE BCNoMOorarTesibHble oyHKLUN
[/151 CaMOro pucoBaHus.

tools.Line = function(event, cx, onkEnd) {
cx.lineCap = "round";

var pos = relativePos(event, cx.canvas);

trackDrag(function(event) {
cx.beginPath();
cX.moveTo(pos.X, pos.y);
pos = relativePos(event, cx.canvas);
cx.lineTo(pos.x, pos.y);
cx.stroke();

}, onEnd);

i

®yHKUMA CHavana ycTaHaB/IMBaeT CBOMCTBO KOHTeKcTa lineCap B “round”, n3-3a
4ero KOHLbl HAPMCOBAHHOIO NYTU CTAHOBATCA 3aKPYINEHHbIMU, a He
KBagpaTHbIMU, Kak 3TO NPOUCXOAMUT MO YMO/IYaHM0. DTOT TPIOK obecrneymBaeT
HernpepbIBHOCTb JINHUIA, KOr4a OHWM HapMcoBaHbl B HECKO/IbKO NpUéMoB. Ecnu
prcoBaTb JIMHWUM BOMbLUON LWMPKWHBI, Bbl yBUAUTE pa3pbiBbl B Yriiax NMHUIA, ecnu
6yaeTe Mcnonb3oBartb ycTaHOBKY lineCap no ymonyaHuio.

3arem, Mo KaxaoMy CObbITMIO «mousemove», KOTOPoe C/ly4yaeTcsl, noka KHorka
Haxkara, pycyeTcs npocTtas IMHUS MeXay CTapoi U HOBOW NO3ULUSIMU MbILWK, C
MCNoNb30BaHMEM TeX 3HadYeHuin napameTpoB strokeStyle n lineWidth, koTtopble
3aaHbl B JaHHbIA MOMEHT.

AprymeHT onEnd npocTo nepegaércsa ganblue, B trackDrag. Mpu 06bIYHOM
BbI30BE TPETUI apryMeHT nepefaBaTbCcsa He 6yAeT, U Npu UCMnosib30BaHUN
doyHKUMN OH ByaeT cogepxartb undefined, N03aTOMy B KOHLE NepeTacknBaHns
HU4Yero He NPon3onaET. Ho OH NOMOXET HaM opraHM3oBaTthb eLé oauH
MHCTPYMEHT, /1aCTUK erase, NCNoJb3ys OYeHb HeOO0/bLIOE AOMNOTHEHNE K KOAY.

tools.Erase = function(event, cx) {
cx.globalCompositeOperation = "destination-out";
tools.Line(event, cx, function() {
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cx.globalCompositeOperation = '"source-over",;

1)
+

CaolictBo globalCompositeOperation BAMSAET Ha TO, Kak ornepauun pucoBaHnsa Ha
XOJICTEe MEHSAIT UBET nukcesen. No ymonyaHuio, 3Ha4eHrne CBOMCTBa «source-
over», YTO 03Ha4YaeT, YTo LBET, KOTOPbIM PUCYIOT, HaK1ablBaeTCcsa noBepx
cyLlecTBytoLLero. Ecnun yBeT Henpo3payHbIii, OH NPOCTO 3aMEHUT CYLLECTBYHLLWIA,
HO €C/I1 OH YaCTMYHO NPO3PadHbIiA, OHM BYyAYT CMeLlaHbl.

NHcTpymeHT “erase” yctaHasnusaeT globalCompositeOperation B «destination-
out», 4To UMeeT 3appekT nacTuka, n genaet NMKCenn cHosa npo3pavyHbIMU.

BoT y Hac yxe ecTb fBa UHCTPYMEHTa AN pucoBaHus. Mbl MOXEM pUCOBaTb
YEpPHbIE /IMHWM B OAMH NUKCESb LWMPUHONM (3TO 3aaH0 3HaYEHNSIMN CBONCTB
xoncTa strokeStyle n lineWidth no ymonyaHnuto), n ctupatb nx. PaboTtarowmii, XoTs
N NPUMUTUBHBINA, MPOTOTUM NPOrpamMmbl.

LiBeT U pasmep KUCTu

Mpeanonaras, YTo Nob30BaTENN 3aXOTAT PUCOBATb HE TOMLKO YEPHBLIM LIBETOM U
HEe TO/IbKO OfJHMM Pa3MepOoM KUCTU, A06aBVM 3/IEMEHTbI YNpaBneHusl A1 3TUX
HaCTPOEK.

B rnaBe 18 s 06¢cyxaan pasHble BapuaHTbl nonen hopmbl. Cpeam HUX He 6bINo
nonemn ansa ebibopa ugeta. Mo Tpagnuumn y 6pay3epoB HET BCTPOEHHbIX Nonen s
BblbOpa LBeTa, HO 3a nocniefHee BpeMs B CTaHOAPT BK/THOUUIN HECKO/IbKO HOBbIX
TMNoB nonen popm. OAnH N3 HAX — <input type="color"> . Cpean gpyrmx —
«date», «email», «url» n «number». Noka eLé nx nogaepxmsatot He Bce. AnA
Tera <input> TWUMN MO yMoN4YaHuo — “text”, n Npu UCnonb30BaHNUM HOBOIO Tera,
KOTOpPbIN eLLé He noaaepxmBaeTcs bpaysepom, bpaysepbl 6yayT obpabarbiBaTb
ero Kak TekctoBoe nosie. 3HauuT, Nonb3oBaresisim ¢ 6paysepamu, KOTopble He
noaaepXusatoT MUHCTPYMEHT A/15 Bblbopa uBeTa, Heobxoamnmo 6yaeT BncbiBaTb
Ha3BaHWe uBeTa BMEeCTO TOro, YToObl BbiOMpaTb ero Yepes yao06HbI 3N1eMeHT
ynpasneHus.

controls.color = function(cx) {
var input = elt("input", {type: "color"});
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input.addEventListener("change", function() {
cx.fillStyle = input.value;
cx.strokeStyle = input.value;

1),

return elt("span", null, "Color: ", input);

i

Mpn cmeHe 3HavyeHus Nons color 3Ha4YeHnst CBOMCTB KOHTeKcTa xoscTa fillStyle un
strokeStyle 3ameHAIOTCA Ha HOBOE 3HaYeHue.

HacTtpoiika pasmepa KACTU paboTaeT CXo4HbIM 06pa3oM.

controls.brushSize = function(cx) {
var select = elt("select");
var sizes = [1, 2, 3, 5, 8, 12, 25, 35, 50, 75, 100];
sizes.forEach(function(size) {
select.appendChild(elt("option", {value: size},
size + " pixels"));

1)

select.addEventListener("change", function() {
cx.linewidth = select.value;

1)

return elt("span", null, "Brush size: ", select);

+i

Koa co3paét BapraHTbl pasMepoB KUCTel U3 MaccuBa, 1 yoexaaeTcs B TOM, YTO
cBOMNCTBO XxosicTa lineWidth 06HOBNEHO NMpu BbIGOPE KNCTMW.

CoxpaHeHue

UT06bl 06BACHUTL, Kak paboTaeT CCblsika Ha COXpaHeHne, cHayasia MHe HY>XHO
pacckasaTb Npo URL ¢ gaHHbIMKW. B oTanyme oT 06bIYHbIX http: u https:, URL ¢
[aHHbIMW He yKa3blBalT Ha pecypc, a cofepxar Becb pecypc B cebe. 31o URL ¢
[aHHbIMUY, cofepXawmii npoctoit HTML fOKYyMEHT:

data:text/html, <hl style="color:red">Hello!</h1>

Takne URL nonesHbl Ansi pasHbIxX BELLEN, Kak, Hanpumep, BK/UeHne He6obLLNX
KapTUHOK NPsIMO B dpaiin ctuneit. OHKM Takke NO3BONAIOT HAM CCbiNaTbCs Ha
co3aaBaemble halisibl Ha CTOPOHE K/IMEHTa, B Gpay3epe, He nepemeLlasi ux
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crepBa Ha Kakoii-nm6o cepsep.

Y anemeHTa xosncta ectb yAo6HbI MeTog toDataURL, koTopblin Bo3Bpalaet URL
C AaHHbIMW, coAepXallmii KapTUHKY Ha Xos1CcTe B Buae rpacuyeckoro daina. Ho
HaM He criefyeT OOHOB/IATb CCbIIKY /19 COXPaHEHMUS NMPu KaKA0M U3MEHEHUM
KapTUHKWN. B cnydae 60MbLWNX KAPTUHOK NepemelleHne gaHHbix B URL 3aHmaeT
MHOr0O BpeMeHn. BMecTo 3Toro Mbl NogkntovyaemM 06HOBMNEHME K CCbIIKe, YTOO OHa
o6HoBIsiNa cBoil atpubyT href Kaxaplin pas, korga oHa nosayyaet (PoKyc ¢
KnaBmaTtypbl NN Hag, HE NOABASIETCA KYPCOp MbILLN.

controls.save = function(cx) {
var link = elt("a", {href: "/"}, "Save");
function update() {
try {
link.href = cx.canvas.toDataURL();
} catch (e) {
if (e instanceof SecurityError)

link.href = "javascript:alert(" +
JSON.stringify("Can't save: " + e.toString()) + ")";
else
throw e;

by
b

link.addEventListener ("mouseover", update);
link.addEventListener("focus", update);
return link;

}i

Taknm 06pa3oM, JIMHK NPOCTO CUANT cebe TUXOHEUKO U yKa3blBaeT Ha
HernpasBW/bHble AaHHbIE, HO KaK TO/IbKO Mosib30BaTteslb NPUGAN3NTCH K HEMY, OH
BO/ILLEOHbIM 06pa3oM 06HOBNAET Ccebs Tak, UTOObI YKa3bliBaTb Ha TEKYLLYHO
KapTUHKY.

Ecnu Bbl 3arpy3ute 60/bLLYH KApTUHKY, HEKOTOPbIe Gpay3epbl MonepxHyTCs
cnuwkom 6osblnm URL ¢ AaHHbIMK, KOTOPLIA NonyunTcs B pesynsrate. [Ans
MasleHbKUX KapTUHOK cucTema paboTtaeT 6e3 npobnem.

Ho 3aecb Mbl ONATb CTA/IKMBAEMCS C AeTaNsiMU peaniv3auum NecoYHnLbl B
6pay3epe. Korga kapTuHka rpysuTcsi ¢ URL ¢ gpyroro AoMeHa, ecsim oTBeT
cepBepa He COoAEePXUT 3aro/ioBoK, paspeLlaroLuii UCnosib3oBaHne pecypca C
ApYyrux oMeHoB (CM. rnaey 17), XoNcT 6yaeT cogepxaTb UHopmaLmio, Kotopast
6yaeT BMAHA NO/b30BATE/IO, HO HE BUAHA CKPUNTY.
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Mbl MOI/IM 3aMPOCUTb KAPTUHKY C NPUBATHOI nHdopmaumeii (rpadpvk nsmeHeHwul
6aHKOBCKOro cUéTa). Ec/iv Gbl CKPUMT MOT MOMYUYUTb K HEN AOCTYM, OH MOT 6bl
LUMWOHUTL 3a MOJSIb30BaTENEM.

[ns npefoTepalleHns Taknx ytedek nHopmaumm, Korga kaptuHka, Hesmanmas
CKpUMTY, BYAET 3arpy>xeHa Ha XOJICT, 6pay3epbl NOMETAT €ro Kak «MCMNopYeH>».
IMnkcenbHble AaHHble, BKNoYasa URL ¢ gaHHbIMK, HeNMb3A 6yaeT NonyvnTb C
«MNCMNOPYEHHOro» Xoscta. Ha Hero MoXHo nucatb, HO C HEro HeMb3sa YnTathb.

MoaTomMy HaMm Hy)XXHa obpaboTka try/catch B doyHKUMKM update 15 CCbIsKK
coxpaHeHus. Korga XoncT «noptutca», Bbi3oB toDataURL BbIOpOCUT MCK/HOUYEHME,
ABNAOLLLEECA 3K3eMnIapoM SecurityError. B 3TOM c/iydyae Mbl nepeHanpasnsem
CCbI/IKy Ha ewé oamH BnAg URL ¢ npoTokonom javascript:. Takme CCbIIKM NPOCTO
BbINOJTHAKT CKPUMT, CTOALLMIA NOC/e ABOETOUUSA, U HaLla CCbl/IKa NMOKaeT
npeaynpexaeHue, coobuatollee o npobneme.

3arpyska KapTuHOK

[MocnegHwe ABa aneMeHTa yrnpas/ieHNsa UCMOoAb3YHTCA ANA 3arpy3ku KapTUHOK C
nokasbHoro ancka n ¢ URL. Ham notpebyeTcs BcriomoratenbHasa yHKUMS,
KoTopas npobyeT 3arpy3ntb KapTuHKy ¢ URL 1 3amMeHnTb et cogepXmumoe XoscTa.

function loadImageURL(cx, url) {

var image = document.createElement("img");

image.addEventListener("load", function() {
var color = cx.fillStyle, size = cx.lineWidth;
cx.canvas.width = image.width;
cX.canvas.height = image.height;
cx.drawImage(image, 0, 0);
cx.fillStyle = color;
cx.strokeStyle = color;
cXx.linewidth = size;

1)

image.src = url;

}

Ham Hago nomeHATb pasmep XocTa, YTOObl OH COOTBETCTBOBa/1 KapTUHKE.
[Moyemy-To NpY CMeHe pasmepa XosicTa ero KOHTEKCT 3abblBaeT BCe HACTPOIKN
(fillStyle n lineWidth), B cBA3K C YeM DYHKLUMNA COXpPaHSET UX 1 3arpyxaet o6paTtHO
nocsie 06HOBNEHUA pa3mepa XosicTa.
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DnemMeHT ynpasneHnsa 4/1s 3arpy3ku JiokasibHOro doaina ncnosib3yet TEXHUKY
FileReader 13 rnasbl 18. Kpome ncnonb3lyemoro 3aecb metoga readAsText y
TakMx 0ObEKTOB eCTb METOZ, nof Ha3BaHnem readAsDataURL — a 370 TO, 4YTO Ham
HY>XHO. Mbl 3arpyxaem doaiisi, KoTopbIi Nosib3oBaTesb BbibmpaerT, kak URL ¢
AaHHbIMU, N nepepaém ero B loadimageURL a5 BbIBOga Ha XOSCT.

controls.openFile = function(cx) {
var input = elt("input", {type: "file"});
input.addEventListener("change", function() {
if (input.files.length == 0) return;
var reader = new FileReader();
reader.addEventListener("load", function() {
loadImageURL(cx, reader.result);

1);
reader.readAsDataURL (input.files[0]);
1)
return elt("div", null, "Open file: ", input);

+i

3arpyxaTtb thaiin ¢ URL ewé npotle. Ho ¢ TEKCTOBLIM MOEM Mbl HE 3HAEM,
3aKOHYW Nn Nosib3oBartesib HabupaTtb B HEM URL, MNO3TOMY Mbl HE MOXEM MPOCTO
cnywaTtb cobbITna “change”. BMecTo 3Toro Mbl 06epHEM nosie B popmy 1
cpearnpyem, Korga oHa 6yaet otrnpassieHa — inbo no Haxartuo Enter, nnéo no
HavkaTuHo KHorKy load.

controls.openURL = function(cx) {
var input = elt("input", {type: "text"});
var form = elt("form", null,
"Open URL: ", input,
elt("button", {type: "submit"}, "load"));
form.addEventListener ("submit", function(event) {
event.preventDefault();
loadImageURL(cx, form.querySelector("input").value);
1)

return form;

iy

Tenepb Mbl ONPEAENNAN BCE 3M1EMEHTbI YNpaBeHuns, TpebytoLvecs Hallei
nporpaMMe, HO HY>XXHO A06aBUTb eLLE HECKONbKO MHCTPYMEHTOB.

3akpyrnsaemcs
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OueHb NPOCTO MOXHO A06aBUTb UHCTPYMEHT A1 BbIBOAA TEKCTA, KOTOPbIi
BbIBOAMT 3amnpoc nosib30BaTesto, Ky/a OH A0/KEH BBECTU TEKCT.

tools.Text = function(event, cx) {
var text = prompt("Text:", "");
if (text) {

var pos = relativePos(event, cx.canvas);
cx.font Math.max(7, cx.linewidth) + "px sans-serif";
cx.fillText(text, pos.X, pos.y);
}
i

MOXXHO 6b110 6b1 06aBUTL Moel ANa pasmepa TekcTa n WpudTa, HO A/
MPOCTOThbI Mbl BCErga 1Ucnosib3yeM WpuddT sans-serif n pasmep wpudTra, Kak y
TekyLwen KucTn. MMHUMabHbIn pa3Mmep — 7 NUKcenein, NOTOMY YTO MEHbLLE TEKCT
6yaeT HeunTaeMmblii.

ELé oauH HEOBXOAMMBIN MHCTPYMEHT AJ/19 KaNsAK-Masisik — “a3apo30/ib”. OHa
pycyeT cnyyaliHble TOUYKM NoA KACTbIO, NMOKa HaxkaTa KHOMkKa MblLn, co3iaBas
60s1ee UM MeHee rycTble TOYKU B 3aBMCUMOCTU OT CKOPOCTU LBUXEHUSA Kypcopa.

tools.Spray = function(event, cx) {
var radius = cx.linewWidth / 2;
var area = radius * radius * Math.PI;
var dotsPerTick = Math.ceil(area / 30);

var currentPos = relativePos(event, cx.canvas);
var spray = setInterval(function() {
for (var i = 0; 1 < dotsPerTick; i++) {
var offset = randomPointInRadius(radius);
cx.fillRect(currentPos.x + offset.x,
currentPos.y + offset.y, 1, 1);
}
}, 25);
trackDrag(function(event) {
currentPos = relativePos(event, cx.canvas);
}, function() {
clearInterval(spray);
1)
iy

A3p030/1b UcMonb3yeT setinterval Ansi BbINNEBbIBAHNSA LIBETHbIX TOUEK KaxKable 25
MWUIJIMCEKYH, NMOoKa HaxkaTa KHoMka Mbilun. dyHkuus trackDrag ncnosnb3yeTcs ans
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TOro, 4Yto6bI currentPos yKa3blBasla Ha TeKyLlee nosioXXeHne Kypcopa, 1 asas
BbIK/TIOHEHNA UHTEPBaJ1a NMpPu OTNYCKaHU KHOMKW.

YT06bI NOCUMTaTb, CKO/IbKO TOUEK HY)XXHO HapmMcoBaTb KaXabli pa3 No OKOHYaHUIo
NHTepBasia, PYHKLMS NOACUHMTLIBAET pasmep 061acTu TekyLen KUCTU U AeNNT ero
Ha 30. 519 noncka cnyyvanHoro nosioXKeHns nof KUCTbO UCNOb3yeTcs yHKUMA
randomPointinRadius.

function randomPointInRadius(radius) {
for (;;) {
var x Math.random() * 2 - 1;
var y Math.random() * 2 - 1;
if (x * x +y *y<=1)
return {x: x * radius, y: y * radius};

OT1a (hyHKUMA co34aéT ToUkM B kBagpare mexay (-1,-1) n (1,1). Ncnonb3ys
Teopemy lNMudparopa, oHa NPOBEPSET, NEXUT STV CO3L4aHHAA TOUKa BHYTPU Kpyra C
paguycom 1. Koraa Takas To4ka HaxoauTcs, OHa BO3BpalllaeT eé KoopAnHaThl,
YMHOX€EHHble Ha paaunyc.

LMK HY)XeH AN paBHOMEPHOro pacnpegesneHuns Todek. Mpouye 66110 6bl
co3gaBaTb TOYKU B Kpyre, B3SB C/lydaliHbIin yron n paguyc 1 Boidasas Math.sin n
Math.cos gnsa cosgaHmsa Toukn. Ho Torga Toukm ¢ 60/1bLeli BEPOSATHOCTbIO
NOSIBNANNCH Obl B/IMKE K LLEHTPY Kpyra. 9TO orpaHnyeHne MOXHO 060MTH, HO
pesynbTar OyAeT CNoXxHee, YeM npeablayLWwmii LK.

Tenepb Halla nporpaMmMa /st pUcoBaHusl rotoBa. 3anycTuTe Ko 1 nonpooyiTe.

<link rel="stylesheet" href="css/paint.css">
<body>

<script>createPaint(document.body);</script>
</body>

YnpaxHeHus

B nporpamme ewgé oyeHb MHOr0 Yero MOXHO yy4llnTb. JaBante ob6asum e
BO3MOXXHOCTEN.
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MpAMOYronbHUKU

Onpepgenute MHCTPYMeEHT Rectangle, 3anonHAKLWNIA NPAMOYTONbHUK (CM. METOA,
filRect n3 rnasbl 16) Tekywmnm LBeToM. INpAMOYrosibHUK AO/MKEH NMOABAATHCA U3
TOW TOYKW, rAe Nosb30BaTeslb HaXKasl KHOMKY MbIWWK, U 0 TO TOYKK, r4e OH
OTMYCTWU/T KHOMKY. 3amMeTbTe, UTO nociegHee AeliCTBME MOXET MPOoM30iMNTI fieBee
WV BblLle NepBoro.

Korga ato 3apaboTaer, Bbl 3aMeTUTe, YTO N306paxeHne NPAMOYrofibHUKa APOXUT
N ero nsioxo BugHo. Moxete nin Bbl NpUAyMarb Crnocob nokasa npAMOoyrosibH1Ka
BO BpeMS ABWXEHUA MbILLK, HO YTOObI OH He BbIBOAWUJICA Ha XOJICT, NOKa KHOMKa
He oTnyLleHa?

Ecnu He npuaymaeTe, BCNOMHUTE O CTUe position: absolute, KOTOPbIN Mbl
o6Cyxaann B rnase 13. KOTOPbIA MOXHO UCMNO/b30BaTh, YTOObI BbIBOAUTL Y3er
NoBepx OCTasIbHOro AoKymMeHTa. CBoicTBa pageX v pageY coO6bITUIA MbILLIN
MOXHO MCMO/1b30BaTh /151 TOYHOIO PacrosioXeHUs 3/1IeMeHTa Nnoj, MblLUbIO,
3anncbiBas HyXHble 3Ha4yeHus B cTuu left, top, width n height.

<script>
tools.Rectangle = function(event, cx) {
// Baw Kop

}i

</script>

<link rel="stylesheet" href="css/paint.css">
<body>

<script>createPaint (document.body);</script>
</body>

BbiOoOp uBeTa

ELLE 0fIMH YaCTO BCTPeYaLWNIACA MHCTPYMEHT — BbIGOP LiBETA, KOTOPbII
MO3BO/SIET LLEMYKOM MbILLIW HA KAPTUHKE BbI6GpaTh LBET, KOTOPbI HAXoAMTCst Nof
Kypcopom. Caenaiite Takoit MIHCTPYMEHT.

[na ero n3rotToBneHns NoHagoobmTcsa AOCTYN K coAepXUMoMy xoncta. Metog
toDataURL npnmMepHO 3710 1 Agenas, Ho Nony4yntb MHGhopMauuio o nukcesne mns
URL ¢ gaHHbIMKW CNOXHO. BMECTO 3TOro Mbl BO3bMEM METO/, KOHTEKCTa
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getimageData, Bo3BpaLlLatoLLnii NPSIMOYTO/IbHbIN KYCOK KapTUHKN B BUAe 06bekTa
co ceoicTBamu width, height n data. B cBoiicTBe data coaepXxuTcsa MaccuB Ymcen
oT 0 o 255, u ans Kaxkaoro nukcens XxpaHnTcs YeTbipe Homepa — red, green,
blue n alpha (npo3payHocCTb).

DTOT NpMMep nonyyaeT yncna nu3 O4HOro NUKCeNsa XoscTa, OAvH pas, korga 10T
nycT (BCe NUKCenn — npo3padHble YEPHbIE), N OAMH pas, Korga nuKcenb OKpalleH
B KpacHbIl LBET.

function pixelAt(cx, X, y) {
var data = cx.getImageData(x, y, 1, 1);
console.log(data.data);

¥

var canvas = document.createElement("canvas");
var cx = canvas.getContext("2d");

pixelAt(cx, 10, 10);

// - [0, 0, 0, 0]

cx.fillStyle = "red";
cx.fillRect (10, 10, 1, 1);
pixelAt(cx, 10, 10);

// - [255, O, O, 255]

AprymeHTbl getimageData nokasbiBalOT HavyasibHble KOOpAUHAaTLI NMPAMOYTo/IbHUKa
X Ny, KOTOPbIe HaM HaA0 Nony4uThb, 3a KOTOPbIMW UAYT LUMPUHA U BbiCOTA.

NrHopupyiiTe Npo3payHOCTb B 3TOM YNpaxXHeHUK, paboTtanTe ToMbKO ¢ nepsbiMy
Tpems yudpamm ona 3afaHHoro nukcens. Takke He BOSIHYWTeCh Mo NoBoay
o6HoBeHNA nonsa color npu Bblbope uBeTa. NpocTto yéeantecs, uTo fillStyle n
strokeStyle KOHTEKCTa yCTaHOB/EHbI B LiBET, OKa3aBLUNNCA NOL KYPCOPOM.

MOMHWTE, YTO 3TK CBOICTBA NPUHUMALOT 1060 LBET, KOTOPLI NOHMMaeT CSS,
BKtovada 3annck Buga rgb(R, G, B), koTopyto Bbl Buagenu B rnase 15.

MeTtop getimageData nmeet Te e orpaHnyeHus, 4to n toDataURL — oH BblgacT
OLWIMOBKY, Koraa Ha XoJiICTe CoAepXarcs NMUKCeN KapTUHKKU, CKayaHHOW C Apyroro
AomeHa. Vicnonb3yinTe 3anuce try/catch ana coobuieHns 06 aTux owmnbkax yepes
OKHO alert.

<script>
tools["Pick color"] = function(event, cx) {
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// Your code here.
}i

</script>

<link rel="stylesheet" href="css/paint.css">
<body>

<script>createPaint(document.body);</script>
</body>

3anuBKa

3T0 ynpaxHeHve 6osee CoXHoe, YyeM npeapblayLine, 1 oHo noTpebyet
Pa3paboTKM HETPMBUASILHOTO PELLEHUS XUTPOI 3a[aun. YoeamTech, UTo y Bac
ecTb CBOOO/HOE BpeMsi 1 TepreHne nepes Hayaom paboThbl, U He OTYanMBaNTECH,
eCc/ cpasy Yy Bac UTo-To He ByaeT nosyyarbes.

NHCTPYMEHT 3a/IMBKM OKpaLUVBaEeT NUKCENb NoA, KYPCOPOM MbILLW 1 NOJ LEeNOoi
rPynnow nuKkcenei BOKPYr HEro, MMEeRLWMX TOT Xe UBeT. 15 uenei Hawero
yNpaxXHeHMs1 Mbl 6yiemM cumTaTb, YTO 3Ta rpynna BK/toYaeT BCe NUKCeNu, 4o
KOTOPbIX MOXHO A06paTbCs OT HaYasIbHOro, ABUrasicb MO OAHOMY MUKCESTHO MO
rOpPM30HTa/IM U BEPTUKa/IM (HO HE MO AMaroHann), He NpukKacasch K MMKCensim, Yei
LIBET OT/INYAETCS OT MCXOAHOTO.

Cnepaytolas kKapTMHKa AEeMOHCTPUPYET HAbop NUKCeseid, okpalunBaeMblx, Koraa
MHCTPYMEHT 3a/IMBKN NPUMEHSIETCS K NOMEYEHHOMY MUKCEHO:

3a/IMBKa He NpoTeKaeT yepes araroHasibHble paspbiBbl N HE KacaeTcs nukKcenen,
KOTOPbIX HEJTb3A AOCTUYb, AaXe €C/In OHWN TOrO Xe LUBeTa, YTo U I/ICXOp,HbIVI.

Bam BHOBb NoHaao6uTcs getimageData ansi BbiiCHEHUs LBeTa nukcensi. Ckopee
BCero, yaobHee GyaeT NonyYnTb BCIO KAPTMHKY 3a pas, a NoToM yxe nosny4yatb
[aHHble Mo NUKCeNaMm K3 NoslyunBLLErOCs MaccuBa. MNukceny B Maccuee
OpraHn3oBaHbl CX0XMM 06pa3oM C PELLETKOW M3 rnasbl 7, Mo psaam, ToNbKo
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KaxkAblIli NUKCENb ONUCbIBAETCH YeTbIPbMS 3Ha4YeHuAMU. MepBoe 3HaveHne 415
MUKCensa ¢ KkoopguHatamu (X,y) HaxoguTtca Ha nosnumm (X +y x width) x 4

Bkntoyalite B pacCMOTPeHNe YeTBEPTOE YnCc/o (asibdia), MOTOMY UYTO HaMm HYXXHO
oyaet pasnnyarb YEPHbIE U NyCTble (Npo3payvHble) NNKCENN.

[Mounck cocefHUX NUKCENEn TOro Xxe LBeTa TpebyeT NPonTn No NOBEPXHOCTH
nuKcenein BBepx, BHWU3, BNEBO 1 BNPaBo, NoKa TaM HaxogAaTCs NMKCenn Toro xe
LBeTa. 3a nepsblil NPOX0o4, BCIO rpynny nukKcesiein HaimTu He nonyyunTcs. BmecTo
3TOro HYy)XHO ByAeT caenatb YTO-TO NOXOXEee Ha OTC/IeXMBaHME B PerynsipHbIX
BblpaXXeHWsIX, onucaHHoe B rnase 9. Korga y Bac ecTb 60/1bLUe 04HOro
BO3MOXXHOI0 HanpaB/feHNS, HY>XHO COXpPaHUTb BCE Te, MO KOTOPbIM Bbl MPSAMO
cenyac He naéTte, 1 NPOCMOTPETL UX MO3XKE, N0 OKOHYAHUIO TEKYLLIEro Lwara.

Y KapTVHKM cpedHero pasmepa MHOro nukcesneid. NMoctapalitecb cBeCcTn paboTty
Mporpammbl K MUHUMYMY, U e OHa byaeT paboTaTb canwwkom gonro. K
NpUMepy, UTHOPUPYINTE MUKCENN, KOTOPbIE Bbl Y)XXe 06pabaTbiBasin.

PekoMeHAyH0 AN OKpacku oTAeNbHbIX NMkcenein Bbi3biBath fillRect, n xpaHntb
KaKylo-TO CTPYKTYPY AaHHbIX, r4e 3anMcaHo, Kakme NMKCenm Bbl yxe 060Lwu.

<script>
tools["Flood fill"] = function(event, cx) {
// Baw Kop
Iy

</script>

<link rel="stylesheet" href="css/paint.css">
<body>

<script>createPaint(document.body);</script>
</body>
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Node.js

YueHuk cnipocusn: «[Ipo2pammucmel BCMapb UC0/1b308a/1U MO/ILKO MPoCcCmble
KOMMbromMepsb! U npogpamMmMmuposasiu 6e3 s3bIkos, HO OHU 0e/la/iu MPeKPAacHbIe
rnpo2pammsl. [loyemy Mbl UCMO0/Ib3YeM C/I0XHbIE KOMIMboMepPb! U S3bIKU
npozpamMmupoBaHus?». ®y-T3y omeemusi. «Cmpoumesiu Bcmapb UCro/1b308a/1u
MO/IbKO NaJIKuU U 2/1UHY, HO OHU 0es1a/lu MPeKpPacHble XUXUHbI».,

MacTtep HOaH-Ma, «KHura nporpammMmmnpoBaHuns»

Ha TekyLimii MOMEHT Bbl y4u/In A3blk JavaScript 1 ©cnosib30Basiv ero B
eMHCTBEHHOM OKPYXXeHUW: B 6pay3epe. B aToi 1 criefytolein rnase Mbl KpaTko
npeacTtasym Bam Node.js, nporpammy, KOTopas no3BoAET MPUMEHATb HABbIKM
JavaScript BHe 6pay3epa. C Hell Bbl MOXETe HanncaTb BCE, OT YTUNT KOMaHAHOM
CTPOKU A0 AnHamnyecknx HTTP cepBepoB.

31K rnaBbl NOCBALWEHbI 00y4YeHNI0 BaXKHbIM naesm, coctasnatowmm Node.js n
npeAHasHayeHbl 41A nepefayn Bam AOCTaTOYHOro Konmyectsa MHpopmaymu,
4TOObI Bbl MOI/IX MUCATb MOJIE3HbIE NPOrpaMmbl B aToi cpefe. OHM He NbiTalTcA
ObITb BCeOOBbEMNIOLWMMM cripaBoyHMKamu no Node.

Ko v3 npeablayLwmx rnas Bbl MOI/IM NUCaTb U UCNOMHATL NPSIMO B 6pay3epe, HO
Ko 13 3ToW rnaebl HanucaH ansa Node 1 B 6pay3epe paboTtaTb He GyaeT.

Ecnwn Bbl XO0TTe cpasy 3anyckaTtb Kof, 13 3TOW [M1aBbl, HAYHWUTE C ycTaHOoBKM Node
C canTa nodejs.org ANs Ballei onepaumoHki. Takke Ha 3TOM caliTe Bbl HagéTe
fokymeHTaumnio no Node 1 ero BCTPOEHHbIM MOAY/SIM.

BcTtynneHue

OfHa 13 Hanbosee CMoXHbIX NPOGEeM NPU HAMUCAHUM CUCTEM, OGLLIAIOLLINXCS MO
ceTn — 06paboTka BBoJa 1 BbiBOJA. YTEHME U 3aMUChb AAHHbIX B CETb U U3 CETH,
Ha AWCK, U Apyrue ycTpoiicTea. MNepemelleHne aaHHbIx TpebyeT BpeMeHu, 1
rpamMoTHOE NJIaHNpPOBaHWE 3TUX AENCTBUIA MOXET CU/TbHO NOBMATL HA BPeMsl
OTK/IMKa CUCTeMbI A5 NoNb30BaTeslsi Un CETEBbLIX 3aNpOoCoB.
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B TpagmuunoHHoM meToae 06paboTkM BBOAA U BbiBOAA NPUHATO, YTO OYHKLUMS, K
npumepy, readFile, HaUMHaeT unMTaTb (pais1 1 Bo3BpaLlaeTcs TO/bKO Koraa thain
NMOSIHOCTbLIO NPOoYNTaH. STO Ha3blBAETCHA CUMHXPOHHbLIM BBOAOM-BbIBOAOM
(synchronous 1/O, input/output).

Node 6b1/1 3aymMaH C Lenbio 061erynTb 1 ynpocTUTb UCMO/Ib30BaHme
AaCMHXPOHHOrO 1/0O. Mbl y)e BCTpevya/InCb C aCUHXPOHHbIMU UHTephercamu,
TakuMn, kak 06bekT 6paysepa XMLHttpRequest, o6cyxaasLuniacs B rnase 17.
Takoi nHTepeinc No3BOISET CKPUNTY NPOAO/MKATb paboTy, Noka nHTepderic
AenaeT CBOH, U BbI3blBaeT (PYHKLMIO 06paTHOro Bbi30Ba M0 OKOHYaHWUIO paboThbl.
Taknm o6pasom B Node pabotaet Bech 1/O.

JavaScript nerko snucbisaetcs B cuctemy tuna Node. 310 ogMH U3 HEMHOIUX
A3bIKOB, B KOTOPbIEe He BCTpoeHa cucTtema I/O. Moatomy JavaScript nerko
BCTpamBaeTCs B JOBO/IbHO 3KCUEHTPUYHbLI noaxoA K 1/0O B Node u B pesynsrare
He nopoXaaeT ABe pasHbIX cucTeMsbl BBoga 1 BbiBoAa. B 2009 rogy npu
paspaboTtke Node ntoam yxe ncnonb3osann I/0O B 6pay3epe, OCHOBaHHbIN Ha
06paTHbIX BbI30Bax, NO3TOMY COOOLLLECTBO BOKPYT A3blka Obl/10 MPUBBLIYHO K
ACVHXPOHHOMY CTW/II0 NPOrpamMmMmnpoBaHns.

ACUHXPOHHOCTb

Monpo6yto NPOUNICTPUMPOBATb PasHULLY B CUHXPOHHOM M aCUHXPOHHOM
noaxoaax B 1/0 Ha He6ONbLLIOM NpUMepe, rae NporpamMmma AosXHa NosyunTb ABa
pecypca U3 MHTEPHETa, 1 3aTeM cAenatb YTO-TO C AaHHbIMM.

B CMHXPOHHOM OKPY>XEHWUM 0YEBUHLIM CNIOCOG0OM peLLIeHVs 3aaaun byaet
cAenatb 3anpochkl Noc/eAoBaTesibHO. Y 3T0ro MeToga ecTb MUHYC — BTOPOIA
3anpoc HaYyHETCS TO/MbKO NOC/e OKOoHYaHus nepeoro. O6bliee BpeMs 6yaeT He
MeHblLIe, YeM CyMMa BpeMeHM Ha 06paboTky ABYX 3anpocoB. ITO
HeadpPeKTMBHOE UCMNO/Ib30BaHME KOMMbIOTEPA, KOTOPbIV GO/bLLYIO YacTb
BPEMeHM ByaeT npocTanBaTh, NOKa NPOUCXOAMT Nepeaaya AaHHbIX Mo CEeTu.

PeLleHne npo6nemMbl B CUHXPOHHOI cUcTeEME — 3anycK A0MO/IHUTEbHbIX NOTOKOB
KOHTPO/ISA UICMOMHEHWs nporpamMmbl (B riaBe 14 Mbl UX yxe 06cyxaanu). Bropoli
MOTOK MOXET 3arnycTuTb BTOPOIA 3anpoc, 1 3aTem 06a noTtoka GyayT XaaTb
BO3BparTa pe3ynsrara, Noc/ie Yero OHM 3aHOBO GYYT CUHXPOHU3MPOBaHbI A1
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cBefleHVs paboTbl B OAMH pe3y/bTar.

Ha gnarpamme )upHble MHUM 0603Ha4YaloT BPeEMS HOpMasibHON paboTbl
nporpamMmmbl, a TOHKME — BpeMs oxngaHus 1/0. B CUHXPOHHOW MoAenn Bpems,
3aTpayeHHoe Ha I/O, BXoanT BO BPEMEHHOWM rpaddnk Kaxkaoro n3 notokos. B
ACUHXPOHHOWN, 3anyck aenctemsa no I/O npuBoaANT K pa3BETBNEHNIO BPEMEHHOM
NHUK. T10TOK, 3anycTusLLMia 1/0O, NpoAomKaeT BbiNo/HEHME, a I/O BbINOMHAETCA
napannenbHoO emy, N0 OKOHYaHWI0 PaboThbl Aenast 06paTHbIN BbIZ0OB YHKLMUN.

MOTOK BbINOMHEHUSI NPOrPaMMbl 47151 CUHXPOHHOTO M aCUHXPOHHOro /O

Ewé oanH cnocob BbipasuTb 3Ty pasHMLY: B CUHXPOHHOI Mogenu oxunaaHune
OKOHYaHus /O HesABHOE, a B aCUHXPOHHOW — IBHOE, U HAXOAMTCS NOZ HaLWNM
HenocpeAcTBEHHbIM KOHTPOsIEM. HO aCMHXPOHHOCTb paboTaeT B 06e CTOpPOoHbI. C
eé NoMOLLbH BblpaXkaTb NPOrpaMMbl, He paboTatowme No NPUHLMNY NPSIMOIA
JIMHWW, NPOLLE, HO BblpaXaTb NPSIMOSIMHEHbIE NPOrPaMMbl CTAHOBUTCS CTOXKHEE.

B rnase 17 A yxe kacasica T0ro gpakra, 4to obparHble BbI30Bbl MPUBHOCAT Ky4y
Lyma v genakT nporpaMmMmy MeHee ynopsilodeHHON. ABNAETCS /v TakoW Noaxon,
B 06LLEeM XopoLUei nageen — cnopHbIin Bonpoc. B ntoéom cnyyvae, Tpebyetcs
BPEMs, YTOObI NMPUBLIKHYTb K HEMY.

Ho ansa cuctembl, OCHOBaHHON Ha JavaScript, 1 6bl cKasas, 4To MCNo/b30BaHme
ACVMHXPOHHOCTU C 06paTHbIMM Bbi30BaMy NMEET CMbIC/1. OfHAa U3 CUMbHbIX CTOPOH
JavaScript — npocToTa, M NonbITKA J06aBUTbL B MPOrpamMmMy HECKOJ/IbKO MOTOKOB
npuBenu 6bl K CU/IbHOMY YC/TOXXHEHUIO. XOTA 06paTHbIe BbI30Bbl HE [e/1aloT KOf,
MPOCTbIM, UX NAEA OYEHb MPOCTa U B TO XXe BPeMs A0CTAaTOYHO CU/lbHA ANS TOro,
4YTOObI NUCaTb BbICOKOMPOU3BOAUTENbHbIE BEG-CEPBEPDI.

KomaHaa node

Korga B Bawwel cucteme yctaHosneH Node.js, y Bac nosiBfisieTca nporpamMmma rnog,
Ha3BaHMeM node, koTopas 3anyckaet harinel JavaScript. [jonyctum, y Bac eCcTb
doaiin hello.js co cneayowmm KogoM:

var message = "Hello world";
console.log(message);
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Bbl MOXeTe BbINO/IHUTL CBOK NporpaMmmy 13 KOM&H,CI,HOVI CTPOKW:

$ node hello.js
Hello world

MeTtop, console.log B Node gelicTBYeT Tak Xe, Kak B 6pay3epe. BbIBOAMT KyCOK
TekcTa. Ho B Node TeKCT BbIBOAUTCA Ha CTaHOAaPTHbIN BbIBOA, & HE B KOHCO/1b
JavaScript B 6pay3sepe.

Ecnu 3anyctntb node 6e3 paiinia, OH Bbl4acT BaM CTPOKY 3anpoca, B KOTOPOi
MOXHO nucatb Kog, Ha JavaScript n nony4yarb pesy/ibrar.

$ node

> 1 + 1

2

> [-1, -2, -3].map(Math.abs)

[1, 2, 3]
> process.exit(0)
$

[MepemeHHas process, Tak Xe Kak u console, goctynHa B Node rrnobasibHo. OHa
o6ecneynBaeT HeCKO/IbKO CMNOCOB6O0B /151 MHCNEKTUPOBAHUS U MaHUMYIMPOBaHUSA
nporpammMmon. MeTtog exit 3akaHuMBaeT NpPoLecc, 1 eMy MOXHO nepefatb Koz
cTaryca OKOHYaHusi NporpaMmbl, KOTOPbI CO06LaeT nporpaMmme, 3anycTuBLIel
node (B AaHHOM criy4yae, NporpaMMHO 060/104KE), 3aBepLUMAACL NN NporpamMmmMa
yAayHo (HyNneBoW Koa) uan ¢ owmnbKoi (noboe gpyroe Yncro).

ANns goctyna Kk apryMeHTam KOMaHAHOW CTPOKM, NepefaHHbIM nporpaMmme, MOXHO
ynTaTb MaccuB CTPOK process.argv. B Hero Takxe BK/tOYEHbI MM KOMaHAbl hode
N MS BalLEro CKpunTa, No3TOMy CNUCOK apryMeHTOB HauYMHAETCA ¢ MHAeKca 2.
Ecnu daiin showargv.js cogepXxuT TofbKO MHCTPYKUMIO console.log(process.argv),
€ro MOXHO 3anycTuTb Tak:

$ node showargv.js one --and two
["node", "/home/marijn/showargv.js", "one", "--and", "two"]

Bce cTtaHgapTHbIe rnobasibHble NnepeMeHHble JavaScript — Array, Math, JSON,
TaKxe ecTb B OKpy>XeHun Node. Ho Tam oTCcyTCTBYET (PYHKLMOHA, CBA3AHHbIN C
paboToi 6pay3epa, Hanpumep document unu alert.
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O6beKT rnobanbHOM 06nacTn BUAUMOCTN, KOTOPLIN B bpay3epe Ha3blBaeTcs
window, B Node nmeet 60/1ee ocmbic/ieHHoe Ha3BaHue global.

Moaynwu

Kpome HeCKONbKMX YNOMSAHYTbIX NepeMeHHbIX, Bpoae console n process, Node
AePXNT Masio thyHKUMOHaNa B rnobasnibHou obnactn BMagnMocTu. s goctyna K
OCTa/1bHbIM BCTPOEHHbIM BO3MOXHOCTSAM BaM Ha0 obpallarbcs K cucteme
mMoaynen.

Cuctema CommonJS, ocHOBaHHas Ha (hyHKuumM require, 6bbin1a onvcaHa B rnaese
10. Takas cuctema BcTpoeHa B Node 1 ncnonb3yerca Ansa 3arpysku BCero, ot
BCTPOEHHbIX MOAY/EN N CKavyaHHbIX G1bnoTek Ao ¢haiinoB, SBNAIOLNXCS
4yacTsMK Ballei nporpamMmbi.

Mpu BbI30BE require Node HY>XHO Npeo6pa3oBaTb 3aaHHy0 CTPOKY B MMS dpainna.
MyTn, HaunHarowmecsa ¢ /", "./" nnn "../[", npeobpasyoTcs B MyTU OTHOCUTESNIbHO
Tekyulero. "./" 03HaYaeT TekyLLy agupekToputo, "../" — oUPEeKToputo Bbllwe, a /" —
KOPHEBYO AMpPeEKTOpUIO thalinoBol cuctemsl. Ecnu Bbl 3anpocute "./world/world"
n3 tparina /home/marijn/elife/run.js, Node nonpo6yeTt 3arpy3nTtb doaiisn
/home/marijn/elife/world/world.js. PaclumpeHue .js MOXHO onycKarb.

Korga nepefaércsa cTpoka, Kotopasi He BbIrAANT Kak OTHOCUTESIbHbIN 1N
abCoNIOTHBIN NyTb, TO NpeAnonaraeTcs, YTo 3TO IGO0 BCTPOEHHbI MOAY b, UK
MOAY/b, YCTAHOB/EHHbI B gnpekTopun node _modules. K npumepy, require(«fs»)
BblacT BaM BCTPOEHHbIV Moy b Ans paboTbl ¢ halifioBoi CUCTEMOMN, a
require(«elife») nonpobyet 3arpy3ntb 6udnnoteky n3 node_modules/elife/.
TUNUYHBLIA MeToA YCTaHOBKM 61bnnoTek — npu nomolm NPM, K koTopomy S
BEPHYCb MO3Xe.

[Ana gemoHcTpaumn gaBainTe caenaem npocTon NpoekT U3 AByx doannos. MNepBsblit
Ha30BEM main.js, 1 B HEM BGyaeT onpeaenéH CKpUNT, Bbi3blBAaeMbIi N3 KOMaHHOM
CTPOKW, NpeAHa3Ha4YeHHbI 418 NCKaKEHUST CTPOK.

var garble = require("./garble");

// To VMHAEKCY 2 COAEpPXUTCH MNepBblii aprymeHT MporpaMMbl U3 KOMaHAHOW CTPOKU
var argument = process.argv[2];
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console.log(garble(argument));

daiin garble.js onpenenser 6GUGIMOTEKY NCKAXKEHUS CTPOK, KOTOPas MOXET
MCNONb30BaTbCA Kak 3aaHHOM paHee nporpaMmmon A1 KOMaHAHON CTPOKK, Tak U
APYTMMU CKpUNTamMu, KOTOPbIM HY)XXeH NPsIMOiA foCTyN K coyHKUMK garble.

module.exports = function(string) {
return string.split("").map(function(ch) {
return String.fromCharCode(ch.charCodeAt(0) + 5);

}).join("");
+i

3ameHa module.exports BMecTo fo6aBneHnsi K HeMy CBOWCTB MO3BOJISET HaM
3KCnopTupoBatb onpeaenéHHoe 3HadyeHne 13 mogyns. B gaHHom cnydae,
pe3y/ibTaToM 3anpoca Hallero MoAyns nonyynTcsa cama PyHKLUMA UCKaKEHNS.

®yHKUNA pa3buBaeT CTPOKY Ha CUMBOJIbI, MCNOJb3YA Split ¢ NyCTOn CTPOKOM, 1
3areM 3aMeHseT BCe CMMBO/Ibl Ha Apyrve, C KOAOM Ha S eaviHuL, Bbile. 3aTtemM
OHa CoeflHSAET pe3ynsTar 06paTHO B CTPOKY.

Tenepb Mbl MOXXEM BbI3BaTb Hall MHCTPYMEHT:

$ node main.js JavaScript
Oof {fXhwnuy

YctaHoBKa uepe3 NPM

NPM, BCKO/Ib3b YNOMSIHYThI B rnaBe 10, 3T0 OHNalH-XxpaHunuwe Moaynein
JavaScript, MHOrne u3 KoTopbIX HanvcaHbl cneunansHo 19 Node. Korga Bbl
ctaBute Node Ha KOMMbIOTEP, Bbl NOJSTly4yaeTe nporpaMmmMy npm, kotopas faét
YA0OHbI MHTEPhENC K aTOMY XpaHUNINLLY.

K npumepy, oanH n3 moaynet NPM 30BéTcs figlet, n oH npeobpasyeTt TEKCT B
“ASCII art”, pUCyHKM, COCTaB/IEHHbIE U3 TEKCTOBbLIX CMMBO/I0B. BOT Kak ero
YCTaHOBUTb:

$ npm install figlet
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npm GET https://registry.npmjs.org/figlet
npm 200 https://registry.npmjs.org/figlet
npm GET https://registry.npmjs.org/figlet/-/figlet-1.0.9.tgz
npm 200 https://registry.npmjs.org/figlet/-/figlet-1.0.9.tgz
figlet@1.0.9 node_modules/figlet
$ node
> var figlet = require("figlet");
> figlet.text("Hello world!", function(error, data) {
if (error)
console.error(error);
else
console.log(data);

1)
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Mocne 3anycka npm install NPM co3gacT gnpektoputo node_modules. BHyTpu
Heé byaeTt anpektopus figlet, cogepxalwnin 6unénuoteky. Korga Mbl 3anyckaem
node n Bbi3biBaeM require(«figlet»), 6nbnnorteka 3arpyxaeTcs 1 Mbl MOXeM

BbI3BaTb €€ MeTof, text, YTOObI BbIBECTU O0/IbLUNE KpacuBbie OYKBbI.

YTO MHTEepecHO, BMeCTO NpOCTOro Bo3Bpara CTPOKW, B KOTOPOW coepxarcs
6onbLune 6ykBbl, figlet.text npuHMMaeT PyHKUNIO ANst 06paTHOro BbI30Ba, KOTOPOIA
OH NepepaéT pesynerat. Takke OH NnepefaéT Tyaa eweé oanH aprymMeHT, error,
KOTOPbIA B C/lyvae oWwn6Kn 6yaeT cogepxarb 0ObEKT error, a B c/lydae ycnexa —
null.

Takoi npuHuun pa6oTtbl NpuHAT B Node. [nsa co3gaHus 6yks figlet gomkeH
NpoYecTb hain c Ancka, cogepxalunin bykebl. YTeHne daiina — aCMHXpOHHas
onepaumsa B Node, noatomy figlet.text He MOXeT BEpHYTb pe3ynbTaT HeMea1eHHO.
ACVHXPOHHOCTb 3apa3uTesibHa — Nto6ast PYHKLUMS, Bbi3blBaloWwas aCUHXPOHHYIO,
camMa CTaHOBUTCS aCMHXPOHHOWA.

NPM — 310 60nbLue, yem npocto npm install. OH unTaet hainbl package.json,
cogepxawme nHdopmauymto B oopmate JSON npo nporpammy nnm 6uenuoTeky, B
4aCTHOCTU, Ha Kaknx 6ubnmoTekax oHa ocHoBaHa. BbinonHeHne npm install B
AVPEKTOPUM, coaepKaLlein Takor thalis, aBToMaTuyeckn NnpuBOAUT K yCTaHOBKe
BCEX 3aBVCUMOCTEN, N B CBOIO oYepenb NX 3aBUCUMOCTEN. Takke NHCTPYMEHT
npmM NCNoNb3yeTcs ANA pa3meLleHnsa GUGINOTEK B OHIAMHOBOM XpaHuInLLe
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NPM, uTo6bl Apyrve nan MOTN X HAXOAUTb, CKaumMBaTb 1 UCNO/b30BaThb.

Bornblle mMbl He Byaem yrnyonaTbca B Aetaniv ncnonb3osaHmus NPM.
O6pallaiTecb Ha NpMjs.org 3a AOKyMeHTaunen nomcky 6nbnmoTek.

Mopgynb file system

OAVH 13 camblX BOCTpe60oBaHHbIX BCTPOEHHbIX Mogynein Node — mogynb “fs”, uto
O3HavaeT «harinosasi cuctema». Mogynb obecneumsaeTt oyHKLMOHAN O/
paboTbl ¢ hainamm n ANPEKTOPUSAMMU.

K npumepy, ectb (pyHkumA readFile, untatowas caiin n genatowias o6patHbIi
BbI30B C COAEPXUMbIM chalina.

var fs = require("fs");
fs.readFile("file.txt", "utf8", function(error, text) {
if (error)
throw error;
console.log("A B ¢aline Tom 6bn0:", text);

1)

Btopoii aprymeHT readFile 3agaéT KOANMPOBKY CMMBOJIOB, B KOTOPOIA HY)KHO
npeobpasoBbIBaTb COAepXMMoe diaitsia B CTPOKY. TEKCT MOXHO Npeobpa3oBaTb B
[BONYHblE AaHHblEe pa3HbIMK crocobamMu, HO caMbliM HOBbLIM U3 HUX SABNSETCA
UTF-8. Ecnun y Bac HET OCHOBaHWi1 nonaratb, YTO B paifie coaepXunTcs TEKCT B
[PYyroi KognpoBKe, MOXHO CMeso nepegasarb napameTp «utf8». Ecnv Bbl He
3aganun kognposky, Node Bbl4acT BaM flaHHble B BOMYHON KOAMPOBKE B BUAE
o6bekTa Buffer, a He cTpoku. 3To0 MaccnBoOnoAO6HbI 06BHEKT, CoaepXaLlnii
6ainTbl 13 thaiina.

var fs = require("fs");
fs.readFile("file.txt", function(error, buffer) {
if (error)
throw error;
console.log("B ¢aine 610 ", buffer.length, " 6ant.",
"MepBbli 6anT:", buffer[0]);

1)

Cxoxas tpyHkums, writeFile, ncnonb3yetcsa Ansa sannucu aitna Ha gUck.
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var fs = require("fs");

fs.writeFile("graffiti.txt", "3pecb 6bin Node ", function(err) {
if (err)
console.log("Huuero He BbIWIO, W BOT rnouyemy:", err);
else
console.log("3anncb ycnewHa. Bce cBo6ogHbl.");
});

34ecb 3agaBaTb KOAMPOBKY HE HYXXHO, NOTOMY 4TO writeFile nonaraert, 4To ecnu
el Ha 3anncb ganm CTPOKy, a He 06bekT Buffer, To eé Haf0 BbIBOAWTL B BUAE
TeKcTa C KOAMPOBKOW No ymonyaHuio UTF-8.

Mopgynb “fS” cogepXXnT MHOrO Mos1Ie3HOro: (PyHKUMs readdir BO3BpaLlaeT CnMcokK
hainnosB gmupekTopun B BUAE Maccusa CTPOK, Stat BEpHET nHcopmauuio o doaiine,
rename nepeuMeHoBbIBaeT aiin, unlink yaganser, n 1.n. CM. JIOKyMeHTauuio Ha
nodejs.org

MHorve pyHkLmmM “fS” UMEIOT Kak CUHXPOHHbIN, Tak U aCUHXPOHHbIV BapuaHT. K
npuMepy, eCTb CUHXPOHHbIV BapnaHT yHKUmn readFile nog Ha3BaHueM
readFileSync.

var fs = require("fs");
console.log(fs.readFileSync("file.txt", "utf8"));

CUHXPOHHbIE (OYHKLMM NCNO/b30BaTh NPOLLE W Nosie3Hee A1 NPOCTbIX CKPUMTOB,
roe AonosiHUTeNIbHas CKOPOCTb aCMHXPOHHOIO MeTofa He BaxkHa. Ho 3ameTbTe —
Ha BPEMS BbINOMHEHNS CUHXPOHHOTO AECTBUS Ballia NporpaMma NosIHOCThHO
ocTaHaBnuBaetcs. Ecnu et Hafo oTBeYaTh Ha BBOA, M0/Ib30BATENS WU APYTUM
nporpaMMam Mo CeTu, 3aTblK1 OXUAAHNS CUHXPOHHOTO 1/O NpMBOASAT K
pasgpaxatoLyM 3aaepxKKam.

Moaynb HTTP

Eweé oamH ocHoBHOM Moaynb — «http». OH gaéTt hyHKUMoHan Ansa co3gaHns
HTTP cepsepoB 1 HTTP 3anpocos.

BoT BCE, UTO HY)XHO ANns 3anycka npocteinwero HTTP cepsepa:
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var http = require("http");
var server = http.createServer(function(request, response) {
response.writeHead(200, {"Content-Type": "text/html"});
response.write("<hi>MpuseT!</h1><p>Bbl 3anpocuin " +
request.url + " </p>");
response.end();

1)

server.listen(8000);

3anycTuB CKpUNT Ha CBOEW MalUMHbI, Bbl MOXETE HanpaBuUTb Gpay3ep no agpecy
localhost:8000/hello, Taknm o6pa3om co3aas 3anpoc k cepsepy. OH OTBETUT
He6osblwo HTML-cTpaHuuei.

®yHKUMA, NnepefaBaeMasn Kak apryMeHT K createServer, Bbi3bIBaeTCH NPU Kaxxaom
NoMbITKE COeAIHEHWS C cepBepOM. [lepeMeHHble request 1 response — 06bLEKTHI,
npeAcTaBnsawme BXoAHbIE N BbIXOAHbIE AaHHble. [epBblii COAepXUT
MHhopMaLMIo No 3anpocy, Hanpumep cBOMUCTBO url cogepxnt URL 3anpoca.

UT0o6bl OTNPaBUTL YTO-TO Ha3a/, UCMO/b3YTCHA METOAbI 0ObEKTA response.
MepsbIii, writeHead, nuweT 3aro/1oBkn oTBeTa (CM. rnasy 17). Bbl faéTte emy kop,
cTatyca (B aToM cnyyae 200 ana “OK”) n 06bEKT, cogepXallnin 3Ha4YeHus
3arosi0BKOB. 3eCb Mbl COOOLLAEM K/TUEHTY, UTO OH AO/IKEH XAaTb AOKYMEHT
HTML.

3arem MAET Teno oTeeTa (cam AOKYMEHT), OTnpaB/sgeMoe yepes response.write.
DTOT MEeTof, MOXHO BbI3blBaTb HECKO/IbKO pas, eC/In XOTUTEe OTNPaBisATb OTBET MO
KycKkam, K npumepy, nepefasas NMOTOKOBbIE AaHHble M0 Mepe UX NOCTYMN/IEHMUS.
HakoHeL, response.end curHann3npyeT KOHeL, OTBeTa.

BbI30B server.listen 3actaBnsgeT cepsep cnyLwarb 3anpockl Ha nopty 8000.
MoaTomy BamM Hago B 6pay3epe 3axoauTb Ha localhost:8000, a He NpocTo Ha
localhost (rae noptom no ymonyanuto 6yaet 80).

[na octaHoBKM Takoro ckpunta Node, KOTopbIi He 3aBepLIaeTcs aBToMaTn4ecku,
NMOTOMY YTO OXMAAET CnefyLmx cobbiTuii (B JaHHOM c/yyae, CoOeAHEHWI),
Hago Haxarb Ctrl-C.

HacTtoswmii Be6-cepBep genaet ropasfo 6obLue Toro, 4To onmcaHo B NpuMepe.
OH cMOTPUT Ha MeTop 3arnpoca (ceoicTBO method), UTOGbLI NOHATL, Kakoe
AelCcTBME NbITaeTCcA BbINOSHUTL KNNEHT, N Ha URL 3anpoca, 4Tobbl NOHATL, Ha
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KakoM pecypce 3To [eicTBME [0/MKHO BbINONHATLCA. danee Bbl yBUanUTe 60nee
NPOABUHYTYIO BEPCUto cepaepa.

UTt06bI caenatb HTTP-K/IMEHT, Mbl MOXeM UCNOoJIb30BaTh PyHKUMO mogyna “http”
request.

var http = require("http");

var request = http.request({
hostname: "eloquentjavascript.net",
path: "/20_node.html",
method: "GET",
headers: {Accept: "text/html"}

}, function(response) {
console.log("CepBuc oTBeTun ¢ kogom ",

response.statusCode);

1);

request.end();

MepBblil apryMeHT request HacTpamBaeT 3anpoc, 06bscHAs Node, ¢ kakum
cepeepomM 6yaem o6waTbCs, Kakor NyTb OyaAeT y 3anpoca, Kako MeToj
MCNoNb30BaThb, U T.A4. BTOpoi — doyHKUMA. KOTOPYO HaAo 6yaeT Bbi3BaTb Mo
OKOHYaHuo 3anpoca. Ei nepegaérca o6beKT response, B KOTOPOM COLEPXKUTCA
BCS MHpopMaums No oTBETY — K NpUMepy, Ko craTyca.

Kak n 06bekT response cepeepa, 06bEKT, BO3BpaLLaeMblil request, No3BoNseT
nepefasaTb AaHHble METOLOM Write 1 3akaHumBaTth 3anpoc metogom end. B
npuMepe He Ucnosb3yeTcsa write, NOTOMY 4TO 3anpocbl GET He A0/MKHbI
cofepXartb aHHbIX B Tene.

[na 3anpocos Ha 6e3onacHble URL (HTTPS), Node npegnaraet mogynb https, B
KOTOPOM eCTb CBOS (PYHKLMSA 3anpoca, cxoxas ¢ http.request.

NMOTOKM

Mbl BUAenu asa npumepa notokos B npumepax HTTP — 06bekT response, B
KOTOPbI cepBep MOXET BECTU 3anncb, N 06bEKT request, KOTOpbI BO3BpaLLaeTcs
n3 http.request

MOTOKM C BO3MOXHOCTbLIO 3anuncy — NonysipHas KOHUENUUs B UHTepdeicax
Node. ¥ Bcex NoTokoB eCTb METOA, Write, KOTOPOMY MOXHO Nepeaatb CTPOKY WU/n
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06bekT Buffer. MeTog end 3akpbiBaeT MNOTOK, a NPy Ha/IMYnUK aprymeHTa, BbiBefeT
nepes 3akpbiTuemM Kycovek gaHHbiX. O60MM MeTo4am MOXHO 3a4aTb PYHKLNIO
06paTHOro BbI30Ba Yepes AOMNONHUTE/bHbIN apryMeHT, KOTOPYH OHWU BbI30BYT MO
OKOHYaHMIO 3anmcy Nan 3akpbITUIO NOTOKA.

B0O3MOXHO co34aTb NOTOK, NOKa3blBatoOLLMiA Ha haiin, Npy NOMOLLMN OYHKLUK
fs.createWriteStream. 3atemM MOXHO MCNONb30BaTb METOA Write gs1s 3anncu B
dhaitn no Kycoykam, a He LenimkoM, Kak B fs.writeFile.

[MOTOKM C BO3MOXHOCTbIO YTEHMA ByAyT UyTb CNOXHee. Kak nepemMeHHas request,
nepefaHHas oyHKLMU 41A 06paTHOro Bbi3oBa B cepsepe HTTP, Tak u
nepemeHHas response, nepegaHHada B HTTP-knueHTe, ABNAOTCA NOTOKamMu C
BO3MOXHOCTbIO UTeHUA. (CepBep uMTaeT 3anpoc 1 NoToM MULLIET OTBETHI, a
K/IMEHT MULLIET 3anpoc 1 YnTaeT oTBeTa). YTeHre 13 NoToKa OCYLLEeCTB/ISETCA
yepe3 06paboTUMKM COBLITUI, a He Yepe3 MeToApb!.

Y 06beKTOB, co3gatoLmx cobbiTua B Node, eCTb METOZ 0N, CXOXWiA C METOAOM
6pay3epa addEventListener. Bbl gaéte emy umsa cobbITUA N PYHKLMIO, N OH
perncTpupyer aTy oyHKUMIO, YTO6 e€ BbI3Ba/IM Cpasy, Koraa npov3onaeT
cobbiTue.

Y NOTOKOB C BO3MOXHOCTbIO YUTEHUS eCTb COObITUA «data» n «end». MNepBoe
MPOUCXOAMT NPU NOCTYMNIEHUN AAaHHbIX, BTOPOE — M0 OKOHYaHUI0. JT1a MoeNb
NOAXOAUT K MOTOKOBbLIM AaHHbIM, KOTOPbIE MOXHO cpa3y obpaboTtaTb, Aaxe ecnm
Nosly4yeH He BeCb JOKYMEHT. dalil MOXHO NpoYyecTb B BUAE NoToKa vyepes
fs.createReadStream.

Cnepywowmii kog co3aaéTt cepBep, YMTaroLWmii Tena 3anpocoB 1 OTNPaBAHLLNIA
X B OTBET NOTOKOM B BUAE TEKCTA M3 3ar/iaBHbIX OYKB.

var http = require("http");
http.createServer(function(request, response) {
response.writeHead (200, {"Content-Type": "text/plain"});
request.on("data", function(chunk) {
response.write(chunk.toString().toUpperCase());
1)
request.on("end", function() {
response.end();

1)
}).listen(8000);
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MNepemeHHas chunk, nepegasaemasn 06paboTUMKy AaHHbIX, OyaeT OUHaPHbIM
Buffer, koTopblihi MOXHO Npeo6pa3oBaTtb B CTPOKY, Bbl3BaB ero Metog toString,
KOTOPbIN AeKoaupyeT ero U3 KogMpoBkn no ymonyaHuo (UTF-8).

Cnepytowuii ko, 6yay4mn 3anyLeHHbIM OJHOBPEMEHHO C CepBEPOM, OTNPaBUT
3anpoc Ha cepBep U BbIBEAET MOJTyUYEHHbI OTBET:

var http = require("http");
var request = http.request({
hostname: "localhost",
port: 8000,
method: "POST"
}, function(response) {
response.on("data", function(chunk) {
process.stdout.write(chunk.toString());

1)
1)

request.end("Hello server");

Mpumep nuweT B process.stdout (CTaHAapTHbIV BbIBOA, NpoLecca, SABNALLMIACS
MOTOKOM C BO3MOXHOCTbIO 3anucu), a He B console.log. Mbl He MoXeMm
ncnonb3oBaThb console.log, Tak kak OH 406aBnseT NULIHWIA NepeBog, CTPOKK nocse
KaXK[,0ro Kycka Kofa — 3T0 3[1eCb He HYXHO.

NMpocTou channoBbIN cepBep

[laBaiiTe CKOMOUHMPYEM HallN HOBble 3HaHMs 0 cepepax HTTP u pabote ¢
dhainnoBoin cMCTEMON, N HaBeAEM MOCTUK Mexay Humu: HTTP-cepsep,
npeaocTaBASWMIA yAaNEHHbIA AOCTYN K chalinam. Y Takoro cepeepa MHOro
BapuaHTOB UCNO/b30BaHMsA. OH NO3BONSET BEG-MPUTOKEHUAM XPaHUTb U
AeNUTbCA AaHHbIMUW, UM MOXET AaTtb rpynne fgei 4ocTyn K Habopy alinos.

Korga Mmbl oTHOCKMMCS K doaiinam, kak k pecypcam HTTP, metoabl GET, PUT un
DELETE MOXHO MCnonb30Barth A1 YTEHNUSA, 3anncu 1 yaganeHunsa gainnos. Mebl
OyLemM MHTepnpeTnpoBarb NyTb B 3anpoce Kak NyTb K hanny.

Ham He Hafl0 OTKpbIBaTb AOCTYN KO BCeit (halinoBoii cucteme, NoaToMy Mbl Gyaem
MHTEePNpPeTUPOBAaTb 3TW MYTU KaK 3a[aHHble OTHOCUTE/IbHO KOPHEBOIO KaTtasiora, U
3T0 BYAEeT KaTasor 3anycka ckpunTa. Ecnv s 3anylily cepsep 13
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/home/marijn/public/ (nnn C:\Users\marijn\public\ Ha Windows), To 3anpoc Ha
[file.txt go/mkeH ykasatb Ha /home/marijn/public/file.txt (nnn
C:\Users\marijn\public\file.txt).

Mporpammy Mbl 6yaem CTPOUTbL NOCTENEHHO, UCMOMb3ys 06bekT methods ans
XpaHeHns hyHKUMIA, obpabdaTbiBatoLLmMX pasHble metogabl HTTP.

var http = require("http"), fs = require("fs");
var methods = Object.create(null);

http.createServer(function(request, response) {
function respond(code, body, type) {
if (!'type) type = "text/plain";
response.writeHead(code, {"Content-Type": type});
if (body &amp;&amp; body.pipe)
body.pipe(response);
else
response.end(body);

}

if (request.method in methods)
methods[request.method] (urlToPath(request.url),
respond, request);
else
respond (405, "Method " + request.method +
" not allowed.");
}).1listen(8000);

DTOT Kopg, 3anyCTUT cepBep, Bo3BpaLLatoLwwmi owmnokm 405 — aToT Kof
ncnonb3yeTcs AN 0603HaYeHNs TOro, YTO 3anpoLLEHHbIA METOL, CEPBEPOM He
nogaepXnseaetcs.

®dyHKUMA respond nepepaétca pyHKUMsaM, obpabaTtbiBaloWMm pasHble MeToabl, 1
paboTaeT Kak 06paTHbI BbI30B A1 OKOHYaHMs 3anpoca. OHa NpYHMMAaET KO,
ctaryca HTTP, Teno, n, BOSMOXHO, TN cogepxxnmoro. Ecnv nepegaHHoe Teno —
NMOTOK C BO3MOXHOCTbIO YUTEHUS, Y HETO OyAeT METOA pipe, KOTOPbIA UCNOMb3yeTCs
ANA nepefayn YMTaemoro noTtoka B 3anncbiBaeMblii. ECnn HET — npegnonaraeTcs,
4To 3TO /160 null (Teno nycToe), NNKn CTpoka, U Torga oHa nepefaéTcs Hanpsmyto
B METOA oTBeTa end.

YUT0o6bI Nnonyuntb nyTb N3 URL B 3anpoce, doyHkuma urlToPath, ncnons3sys
BCTpoeHHbI moaynb Node “url”, pazéupaetr URL. OHa npyHUMaeT nms nyTu,
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HeuTo Bpoae /file.txt, AekoanpyeT, UTobbl yopaTb akpaHupyouwme koabl %20, 1
BCTaB/IIET B Ha4asie TOUKY, YTOObI NONYYNUTb NMYyTb OTHOCUTENIbHO TEKYLLEro
KaTasiora.

function urlToPath(url) {
var path = require("url").parse(url).pathname;
return "." + decodeURIComponent(path);

Bam kaxetcs, uto doyHKums urlToPath Hebe3onacHa? Bbl npaBbl. BepHémcs K
3TOMY BOMPOCY B YMpaXHEHUSX.

Mbl ycTpoum meTog GET Tak, 4To6bl OH BO3BpaLLasl CMCOK (painios npu YTeHuu
AVPEKTOpUKY, 1 coaepxmmoe dpainna npy YTeHuu goainna.

Bonpoc Ha 3acbInky — Kakoi T1n 3arosioBka Content-Type Mbl AO/KHbI
BO3BpaLlLaTth, untas gaiin. NMockonbky B doaisie MoxeT 6bITb BCE, UTO YrOAHO,
cepBep He MOXET NPOCTO BEPHYTbL OAVH 1 TOT Xe Tun gna scex. Ho NPM ¢ atum
MOXET nomoyb. Moaynb mime (MHAMKATOPbI TUNa CoAepXmnmoro tharina Bpoae
text/plain Takke HasbiBatoTCcA MIME types) 3HaeT npaBW/bHbIA TUN A1 OFPOMHOT0
KOAmM4yecTBa paclumpeHunii oaiios.

3anycTuB criefyroLLy0 KOMaHay npm B AVPEKTOPUN, TAe XUBET CKPUNT cepsepa,
Bbl CMOXETe MCMNob30BaTth require(«mime») Ans 3anpocos K 6ubnnoreke TUMNOB.

$ npm install mime

npm http GET https://registry.npmjs.org/mime
npm http 304 https://registry.npmjs.org/mime
mime@1.2.11 node_modules/mime

Korga 3anpoleHHoro arina He cyLlecTByeT, NpaBu/IbHbIM KOLOM OLUMGKM AN
aToro cny4vas 6yget 404. Mbl 6yaem ncnosnb3oBats fs.stat gna Bo3spara
NHdpopmMauum rno dainy, YTobbl BbIACHUTb, €CTb /I TAKOW (paiisl, N He AUPEKTOPUS
N 3T0.

methods.GET = function(path, respond) {
fs.stat(path, function(error, stats) {
if (error &amp;&amp; error.code == "ENOENT")
respond(404, "File not found");
else if (error)
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respond(500, error.toString());
else if (stats.isDirectory())
fs.readdir(path, function(error, files) {
if (error)
respond (500, error.toString());
else
respond(200, files.join("\n"));
3);

else
respond(200, fs.createReadStream(path),
require("mime").lookup(path));

1)
+

MockosbKy 3anpochkl K AUCKY 3aHMMalOT BpeMs, fs.stat paboTaeT aCMHXPOHHO.
Korga thalina He cyuwjecTtByer, fs.stat nepegact 06beKT error ¢ KO40BbIM
ceoricTBoM «<ENOENT» B (pyHKLMIO 06paTHOro Bbi3oBa. bblno 6bl 340p0BO, ecnu
661 Node onpegenvn pasHbie TUMbl OWKUOOK 418 pasHbIX OWMOOK, HO TAKOro HET.
BmecTo 3T0Oro oH BbIAAET 3anyTaHHble KoAbl B cTusie Unix.

Bce HeoxungaHHble owmnbkn Mbl 6yaem Bbigasatb ¢ kogom 500, o603Havarowmm,
4TO Ha cepsepe npobsiema — B OT/INYME OT KOAO0B, HAYMHAIOLWMXCA Ha 4,
roBOPALLMX O NpPo6iemMe ¢ 3anpocoM. B HEKOTOPbIX cUTyaumusax ato ByaeT He
COBCEM akKypaTrHo, HO A1 HeOO0/1bLLOK NPUMEPHON NporpaMmmbl 3TOro byaet
[OCTaTOYHO.

O6beKT stats Bo3Bpallaemsblii fs.stat, pacckasbiBaeT Ham 0 doaiine BCE.
Hanpuwmep, size — pasmep dpaitna, mtime — gara mogudukauun. 34ecb Ham
HY>XHO Y3HaTb, AMPEKTOPUSA 3TO UM 0ObIYHbIN halin — 3TO HaM COOOLLNT METoA
isDirectory.

[nsa yteHusa cnucka thalinos B AMPEKTOPMM Mbl ncnonb3yem fs.readdir, n yepes
eLLé oAMH 06paTHbIN BbI30B, BO3BpaLLaeM ero nosb3oBaresnto. Ans 06blUHbIX
(harinoB Mbl co3gaém YnTaeMblii NOToK Yepes fs.createReadStream v nepegaém
€ro B OTBET, BMECTE C TUMOM COAEPXKMMOro, KOTOPbIA Moy b “mime” Bblgan Ans
aToro channa.

Kog o6paboTtkn DELETE 6ygeT npolye:

methods.DELETE = function(path, respond) {
fs.stat(path, function(error, stats) {
if (error &amp;&amp; error.code == "ENOENT")
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respond(204);
else if (error)

respond(500, error.toString());
else if (stats.isDirectory())

fs.rmdir (path, respondErrorOrNothing(respond));
else

fs.unlink(path, respondErrorOrNothing(respond));

1)
T

B03MOXHO, BaM MHTEPECHO, NoYeMy NonbITKa yaasieHUs HECYLLLECTBYOLLEro
(hainna Bo3epawaet ctaryc 204 BMeCTo OLWMOKM. MOXHO cKasarb, YTO Nnpu
NoMbITKE yAa/IUTb HECYLLLECTBYIOLLNIA dhaiin, Tak Kak doaiina Tam yxe HeT, TO
3anpoc yxe ucnosiHeH. CtaHgapt HTTP noowpsier niogei genatb
NOEMMOTEHTHbIE 3anpocChkl — TO €CTb Takune, NPy KOTOPbIX MHOrOKpaTHbIA NOBTOP
OHOrO M TOro Xe AeNCTBUA HEe MPUBOAUT K pasHbIM pe3ysibTaTam.

function respondErrorOrNothing(respond) {
return function(error) {
if (error)
respond(500, error.toString());
else
respond(204);
3
3

Korpa otBeT HTTP He cooepXnT gaHHbIX, MOXHO UCMNOb30BaTth Kof ctatyca 204
(“no content”). Tak Kak HaM HY>XHO o6ecrneunTb PYHKLMM 06paTHOro BbI30Ba,
KOoTopble NM60o coobLiatoT 06 owmnbku, nnu Bo3spaltaroT otBeT 204 B pasHbIX
cuUTyauumsx, 1 Hanucasn cneymanbHyro doyHkumio respondErrorOrNothing, koTopas
CO30aéT Takoi 0bpaTHbI BbI3OB.

Bot o6paboTtumk 3anpocos PUT:

methods.PUT = function(path, respond, request) {

var outStream = fs.createWriteStream(path);

outStream.on("error", function(error) {
respond(500, error.toString());

1)

outStream.on("finish", function() {
respond(204);

1)

request.pipe(outStream);
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i

34ecb HaM He HY>XHO NPOBEpPATL CyLlecTBOBaHMe haina — ecv OH eCTb, Mbl €ro
npocTo nepesanuwem. OnNsaTb Mbl UCMO/b3YEM pipe 415 nepegadn AaHHbIX U3
4yMTaemMoro NOToKa B 3anNuCbiBaeMbIi, B HaWLEM C/lydyae — 13 3anpoca B doaiin.
Ecnu co3gartb NOTOK He yaaéTca, co3faétcs cobbiTue “error’, 0 YEM Mbl
coobulaem B oTBeTe. Koraa gaHHble nepefaHbl yCnewHo, pipe 3akpoeT oba
MoTOKa, 4YTO NPUBEAET K 3anycky cobbiTua “finish”. A nocsie aToro Mbl MOXeMm
oTunTatbCca 06 ycnexe ¢ kogom 204.

MonHbIN cKkpUNT cepBepa nexuT TyT: eloquentjavascript.net/code/file_server.js.
Ero MoxHo ckayatb 1 3anyctutb Yepe3 Node. KOHeYHO, ero MoOXXHO MEHATL U
[ONOMHATL A151 PELLEeHUS YNPaKHEHWIA AN 3KCNEPUMEHTOB.

YTunuta komaHaHoW CTPokM curl, 06enocTynHas Ha unix-cuctemax, MoXeT
ncnonb3oBaTbcA A8 co3gaHms HTTP 3anpocos. Criegytowmii parmeHT
TeCcTUpyeT Hall cepBep. —X UCNONb3yeTca AN 3ajaHna metoga 3anpoca, a —d
A8 BK/TIOYEHMS Tefa 3anpoca.

$ curl http://localhost:8000/file.txt

File not found

$ curl -X PUT -d hello http://localhost:8000/file.txt
$ curl http://localhost:8000/file.txt

hello

$ curl -X DELETE http://localhost:8000/file.txt

$ curl http://localhost:8000/file.txt

File not found

MepBblin 3anpoc K file.txt 3aBeplaeTcs ¢ oWMOKON, MOCKONbKY (haiina eLué HeT.
3anpoc PUT cos3gaért chaiin, n rnagute-ka — cnegyowmii 3anpoc ero ycnewHo
nonyyaert. Mocne ero yaganeHuns yepes DELETE haiin cHoBa oTCyTCTBYET.

O6padoTKa OLNOOK

B Koae (paiinoBoro cepeepa ecTb LECTb MECT, [[1e Mbl NepeHanpas/isieM
MCKMIOYEHNS, KOorAa Mbl HE 3HAeM, Kak 06pabatbiBaTb OLLUMGKU. [OCKO/bKY
MCKMIOUYEHNS He NepeaarnTcs aBToMaTuyeckn B qoyHKLMM 06paTHOrO BbI30Ba, HO
nepeaarTcs UM Kak apryMeHTbl, X Ha/l0 KaXAaplii pa3 o6pabaTbiBaTh
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NepCcoHasIbHO. OTO CBOAMT HA HET NPEMMYLLIECTBO 06PaBOTKN UCKNOUYEeHUI, a
MMEHHO, BO3MOXHOCTb LIEHTpaIn30BaHHO 06pabaTbiBaTh OLLNGKN.

UTto 6yaerT, Korga 4to-T0 peasibHO BbIGPOCUT UCKOUeHME B cucteme? Mbl He
ncnonb3yem 6710kM try, NOTOMY OHO OyAEeT NnepefaHo Ha caMbli BEPX CTEKa
BbI30BOB. B Node 370 npmBoAUT K NpeKpaLeHnio BbINO/THEHUSA NPOrpamMmbl 1
BbIBOAY UHJbOpMaLmn 06 UCKNHOYEHUN (BMECTE C OTC/IeXMBaAHMEM CTeKa) Ha
CTaHAapTHbIN BbIBOA,

MoaTomy Haw cepBep 6yaeT nagarb NPU BO3HUKHOBEHWUN NPO6G/1eM B KoAe — B
oT/In4Me OT NPO6EM C aCMHXPOHHOCTbLIO, KOTOpPble ByAyT nepefaHbl Kak
aprymeHTbl B oyHKLUMN Bbl30Ba. Ec/in Ham Hafo obpabartbiBaTb BCE MCK/THOUYEHUS,
BO3HMKatoLue npu obpaboTke 3anpoca, YTO6bI Mbl TOYHO OTNPAaBU/N OTBET, HAM
Hafo0 A06aBNATL 6110KK try/catch B kaxkgom o6paTHOM BbI30Be.

3710 nnoxo. MHoro nporpamm A1 Node HanMcaHbl Tak, YTOObl UCMOMb30BaTb Kak
MOXHO MeHbLUe paboTbl C UCK/THOYEHUAMU, Nogpa3yMeBas vTo B C/yvae
BO3HVUKHOBEHMS VICK/TIIOYEHMA NporpaMmmMa He MOXET ero obpabortarb, 1 Mo3ToMy
HaA0 najarsb.

ELWwé oguH noaxos — ncnonb3oBaHne obellaHnii, KoTopble Obl/Iv ONUcaHbl B rnase
17. OHW NOBAT UCKNHOYEHUS, BblIOPOLLEHHbIE DYHKUMAMY 0B6pPaTHOIO BbI30Ba U
nepeparoT Mx Kak owmnokn. B Node MOXHO 3arpy3ntb 6UbnoTeky promise u
NCnosb3oBaThb €€ A/19 06paboTKM aCUHXPOHHbLIX BbI30BOB. HEMHOIrMe 61ubnmoTeku
Node nHTerpupytot obelaHmsi, Ho 06bIYHO X AOBOSILHO NMPOCTO 06EPHYTh.
OTnnyHbIN Moayb “promise” ¢ NPM coaepxut dyHkuuio denodeify, koTopas
6epET acuMHXPOHHY PyHKUMIO Bpoae fs.readFile n npeobpa3oBbiBaeT €€ B
doyHKLMIO, BO3BpaLLatoLLyo obelaHme.

var Promise = require("promise");
var fs = require("fs");

var readFile = Promise.denodeify(fs.readFile);
readFile("file.txt", "utf8").then(function(content) {

console.log("The file contained: " + content);
}, function(error) {

console.log("Failed to read file: " + error);
});

[ns cpaBHEHWs, 1 HanMcan eLLé ogHy Bepcuto haitnosoro cepeepa ¢
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Mcnonb3oBaHneM obeLaHnii, KOTOPYH MOXHO HalTU Ha
eloquentjavascript.net/code/file_server_promises.js. OHa nouuwe, NOTOMY 4YTO
doyHKLUMN Tenepb MOTyT BO3BpaLLaTb pe3ynbrarhbl, a He Ha3Havyatb obparHble
BbI30Bbl, U UCK/THOYEHMSA NepesaroTca HeABHO.

MpuBeay HECKOMbKO CTPOK OTTyAa, YTOObI NPOAEMOHCTPUPOBATL pasHuULY B
CTUNSIX.

O6bekT fsp, UCNoMb3yLWKWIACS B KOO, COAEPXUT BapuaHTbl PYHKUNIA fs ¢
ob6eLaHnAMKn, 06EpHYTbIMK Npy nomoLm Promise.denodeify. Bo3Bpallaemblil U3
obpaboTunka metoga 06beKT, co cBoiicTBamu code n body, ctaHOBUTCA
OKOHYaTe/IbHbIM pe3ynibTaToM LEenoykn obeLLaHunii, 1 OH NCNO/b3yeTcs AN
onpefeneHns Toro, Kakoi OTBET OTMNPaBUTb KITUEHTY.

methods.GET = function(path) {
return inspectPath(path).then(function(stats) {
if (!stats) // Does not exist
return {code: 404, body: "File not found"};
else if (stats.isDirectory())
return fsp.readdir(path).then(function(files) {
return {code: 200, body: files.join("\n")};
1);
else
return {code: 200,
type: require("mime").lookup(path),
body: fs.createReadStream(path)};
1)
Iy

function inspectPath(path) {
return fsp.stat(path).then(null, function(error) {
if (error.code == "ENOENT") return null;
else throw error;

1),
}

®dyHKUMA inspectPath — npocTtan 06épTka Bokpyr fs.stat, o6pabarbiBatoLLas
cny4yan, korga doaiisn He HareH. B aTom cnyyae Mbl 3aMeHsieM OLLIMOKY Ha ycrex,
BO3BpaLLatoLwmin null. Bce octasibHble owWnNGKM MOXHO nepepasatb. Korga
o6ellaHne, BO3BpaLlaemMoe 13 3TUX 06paboTunKoB, 061aMbiBaeTCH, cepeep
oTBeyaeT kogom 500.
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NTor

Node — oTiMyHas npocrasi cuctema, No3BoasoLas 3anyckarb JavaScript BHe
6paysepa. MI3HayanbHO oHa pa3pabarbiBasiacb Ans paboTbl Mo ceTu, YTOObI
urpaTtb ponb y3na B ceTn. Ho oHa No3BoNseT genarb MHOro BCEro, 1 ecriv Bbl
HacnaxgaeTtecb nporpaMMmupoBaHnem Ha JavaScript, aBTomartnsauns
exeaHeBHbIX 3a4a4 ¢ Node paboTaeT OT/INYHO.

NPM npegocrtaBnisieT 6UbNnMoTekn Ans BCEro, YUTo Bam MOXET NPUATK B rosioBy (U
AaKe ONA Koe-4yero, Yto BaM He NpuAET B ros10BY), 1 OHa NO3BOJISIET CKaymBartb U
yCTaHaB/MBaTb UX NPOCTON KomaHAol. Node Takke nocTaBnseTcsi C HAbopoMm
BCTPOEHHLIX MoAyel, Bkaoyas “fs” ansa paboTtbl ¢ hannoBon cuctemoi, n “http”
nnda 3anycka HTTP cepsepoB n co3gaHusa HTTP 3anpocos.

Becb BBO, 1 BbIBOZ, B Node fenaetca aCMHXPOHHO, €C/N TO/IbKO Bbl HE
MCNosb3yeTe ABHO CUHXPOHHbIN BapuaHT doyHKuun, Hanpumep fs.readFileSync.
Bbl npefoctasrniseTe (pyHKLUMM 06paTHOro Bbi3oBa, a Node nx Bbi3bIBAET B HY>KHOE
Bpems, korga onepauum 1/0O 3akaHuMBaloT paborTy.

YnpaxHeHuUs

M cHoBa cornacoBsaHue cogep)xaHus

B rnaBe 17 nepsoe ynpaxHeHne Ob1/10 MOCBALLEHO CO34aHNI0 3arnpoCcoB K
eloquentjavascript.net/author, cnpawmBaBLUMX pa3Hble TUMbl COAEPXUMOro NyTEM
nepefayn pasHblx 3arosioBkos Accept.

Cpaenalite 310 CHOBa, ucnonb3ys yHkumo Node http.request. 3anpocute, no
KpanHein mepe, Tunbl text/plain, text/html n application/json. NMomMHUTE, 4TO
3aro/i0BKM 3anpoca MOXHO nepefaBaTtb Kak 06bekT B CBOMCTBe headers, nepBbIM
aprymeHToMm http.request.

BbiBEAUTE COAEPXKMMOE KaXA0ro OTBeTa.

YcTpaHeHue yTeuek
[nsa ynpolleHna gocTyna K channam g octaBui paboTtaTb cepeep y cebs Ha
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KoMbMioTepe, B anpektopun /home/marijn/public. OgHaxabl 9 06HapyXun, 4YTo
KTO-TO MO/y4ns1 A4OCTYN KO BCEM MOVM MaposisM, KOTopble A XpaHui B bpaysepe.
UTto cnyynnocb?

Ecnn Bam 3TO HEMOHATHO, BCNOMHUTE doyHKUMO urlToPath, koTopas
onpegensanacb Tak:

function urlToPath(url) {
var path = require("url").parse(url).pathname;
return "." + decodeURIComponent(path);

3

Tenepb BCMOMHUTE, YTO NYTU, NepegaBaeMble B (PyHKUMIO “fS”, MOTyT ObITb
OTHOCUTENbHbIMU. OHM MOTYT cofepxaTb nyTb “../” B BepXHUI kaTanor. Yto 6yaer,
€eC/IN KIMeHT oTnpaBuT 3anpockl Ha URL Bpoge cneayowmx:

myhostname:8000/../.config/config/google-chrome/Default/Web%20Data
myhostname:8000/../.ssh/id_dsa myhostname:8000/../../../etc/passwd

MomeHsinTe doyHKumo urlToPath ansa yctpaHeHus nogo6Hoi npobnemst. Mpumnte
BO BHMMaHue, 4to Ha Windows Node paspeluaeT kak npsimble Tak 1 obparHble
crewv A9 3aaHus nyTei.

Kpome aToro, nomeanTupyiite Hag TeM pakToM, UTO KakK TOMbKO Bbl BbICTaBNSETE
CbIpY0 CUCTEMY B MHTEPHET, OLLUNGKN B CUCTEME MOTYT 6bITb MCMO/Mb30BaHbI
NPOTVB Bac 1 BalUEero KoMnblTEPA.

Co3aaHune aupeKTopuii

Xotsa metog DELETE pa6oTtaeT u npu yganeHun aupektopuii (Yepes fs.rmdir),
noka cepBep He NpefocTaBsAeT BO3MOXHOCTU CO34aHNsA UPEKTOPUIA.

[o6asbTe nogaepxky metoga MKCOL, KOTOpbI A0/MKEH co3haBaTb AUPEKTOPUIO
yepes fs.mkdir. MKCOL He siBnsieTcsi OCHOBHbIM MeTogoM HTTP, HO OH
CYLLLECTBYET, UMEHHO AN4 3Toro, B ctaHaapte WebDAV, KOTOpbIin COAEPXUT
pacwmpeHna HTTP, 4To6bl nCNoNb30BaThb €ro A5 3anMcu pecypcos, a He TOJbKO
ONA VX YTEHUA.

OO6LecTBEHHOE MECTO B CeTHU
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Tak Kak thalinoBbli cepBep BbIAAET /t0bble (haliibl U Aake BO3BpallaeT
npaBu/bHbIN 3aronoBok Content-Type, ero MOXHO UCMos1b30BaThb 4/15
o6cnyxmBaHuA Beb-carita. Tak Kak OH paspeluaeT BCceM yaansATh U 3aMeHsTb
dhaitnbl, aTO 6bIS1 Obl MHTEPECHbIN CaUT — KOTOPbIA MOXHO U3MEHSTb, MOPTUTL U
yAansATb BCEM, KTO MOXET co3faTtb npaBubHbli HTTP-3anpoc. Ho 3To BCE paBHO
6b11 6bl BEG-CAT.

Hanuwunte npoctyto HTML cTpaHuuy ¢ npocTbiM doaisiom JavaScript.
PasmecTute nx B AMPEKTOpUN, 06CyXXnBaeMol CepBepoM N OTKPOITE B
6paysepe.

3arem, B KauecTBe NPOABMHYTOrO YNpaxXHeHWs!, CKOMOUHUPYITE BCE NOTyYEHHble
3HaHUA N3 KHUMK, YTOGbI NOCTPOUTL 6oNee ApPYXECTBEHHLIM MHTepdienc ans
mMoamdomkaumm Beb-canTa N3HyTpPU camoro canTa.

Ncnonbayiite oopmy HTML (rnaBa 18) onisi pegaktuposaHuns thaiinos,
COCTaBNALMX CalT, N03BO/ISAS NONb30BaTEN0 OOHOBNATL UX HA cepBepe Yepes
HTTP-3anpocsl, Kak onucaHo B rnase 17.

HauHuTe c ogHoro dpaitna, pefakTmpoBaHue KOTOPOro paspeLleHo. 3atem
cAaenanite Tak, YTobbl MOXHO OblN10 BblOMPaThL doai Ansa peaakTmpoBaHus.
icnonb3ayliTe TOT (pakT, 4TO Hall ¢oai/10BbI cepBep BO3BpaLLaeT CNnCcKn gainnos
Mo 3anpocy AVPEKTOPUMN.

He meHsliTe dalinbl HenocpeacTBEHHO B KoAe daisioBoro cepsepa — eC/iv Bbl
cAenaeTe oLWnbKy, Bbl CKOpee BCEro ncnoptute Te gainnsl. PaboTalite B
AVIPEKTOPUN, HEAOCTYMHOWN CHAPYXW, N KONUPYNTE X TyAa nocsie TeCTUPOBaHNS.

Ecnn Bal KOMNbOTEP COEANHAETCA C MHTEPHETOM Hanpsamyto, 6e3 firewall,
poyTepa uim Apyrux yCTponCTB, Bbl CMOXETE NPUrIacuTb gpyra Ha CBOI caiT.
Ans npoBepkn cxoguTe Ha whatismyip.com, ckonupyiite IP agpec B agpecHyto
CTPOKYy 1 go6asbTte :8000 ansa Bbibopa HY>XHOro nopra. Ecnv Bbl nonasan Ha cBou
calT, TO OH JOCTYNeH A/ NPOCMOoTPa BCEM.
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MpoeKT: Be6-canT N0 OOMEHY OMNbITOM

Ha BcTpeyax no o6meHy OrnbITOM /1AM C 06LWUMY NHTEpecamMmmn BCTpeYatoTcs 1
AenatT Hebosblne HethopMasibHble NMpe3eHTauumn Ha TeMy CBOMX 3HaHU. Ha
BCTpeye No 06MeHy OrnbITOM cpean hepmepoB KTO-HNOYAb MOXET pacckasarb O
BblpalmBaHun cenbaepes. Ha Bctpeye NporpaMmmMmCcTOB Bbl MOXETE BbICTYMNAUTL C
paccka3om npo Node.js

Takume BCTpeun — OT/IMYHbIA CNOCO6 pacluMpuUTbL CBOWM KpYrosop, y3HaTtb O
HOBUWHKax 06/1acTu, Uy NPOCTO NOO6LLATLCA C IIOAbMU CO CXOXUMU UHTEpPecamu.
Bo MHOrux ropogax ectb BCTpeuu fitobuteneit JavaScript. O6bIYHO X NocelleHne
6ecnnatHoe, U A HalWwén Te, KOTopble noceLLasl, ApYXentbHbIMU 1

¢

B nocneaHeli rnaBe-npoekTe Mbl YCTPOUM BEG-CANT No 06C/1yXMBaHNIO

rOCTENPUNMHBIMWN.

BbICTYN/IEHWI, KOTOPbIE AeNatoTCsl Ha Takux BCTpeyax. MpeactaBbTe ceGe rpynny
Nofei, KoTopble perynspHo BCTPeYarTcs B 0hrce OHOr0 M3 YYaCTHMKOB, UTOObI
NOroBOpuTbL 0 MOHOLMKNaXx. Mpo6nema B TOM, YTO Koraa npeablayLyuii
opraHu3aTop BCTPeY nepeexasl B Apyroi ropofl, HAKTO He 3aHsN ero Mecto. Ham
HY)XHa cucTema, KoTopasi N03BO/IUT yYacTHMKaM npeanaratb U 06CyXaaTb TEMbI
Apyr ¢ apyrom, 6e3 yyacTusi opraHmsaTopa.

BcTpeunn MOHOLUUKTUCTOB

Kak 1 B npeablayuieii rnase, kog HanvicaH ans Node.js 1 3anyctuTb ero B
6pay3sepe He nonyuntcs. MosHbIA Kof AOCTYNEH MO CChIsKE.
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An3anH

Y npoekTa eCcTb cepBepHas 4yacTtb, HanncaHHas ansa Node.js, 1 KiMeHTckas,
HanncaHHasa s 6paysepa. CepBepHasa XpaHUT CUCTEMHbIE AaHHble 1 nepesaéT
NX KNMeHTY. Takke oHa oTgaéT dansibl HTML n JavaScript, koTopble co3gatoT
CUCTEMY Ha CTOPOHE K/IMeHTa.

Ha cepBepe ecTb CNUCOK TEM /15 CNenytoLLero cobpaHns, N KInMeHT nx
nokasblBaeT. Y KaX4oW TeMbl eCTb MS BbICTYNaKLLEro, Ha3BaHne, onucaHne n
CMUCOK KOMMeHTapueB. KfiMeHT No3BO/SET npeanararb HoBble TeMbl (406aBNATL
NX B CNUCOK), YAaIATb TEMbl U KOMMEHTMPOBATH CyLlecTBylowme. Korga
nofib3oBaresib BHOCUT 3TO U3MEeHeHne, KneHT genaet HTTP-3anpoc, 4tobbl
Cco00LWLMTL 06 3TOM CepBepy.

Y our name: Bob

Unituning
by Carlos

Modifying your cycle for extra style

Alice: Will you tallk about raising a cycle?
Carlos: Definitely!
Alice: I'll be there
| Add comment | | Delete talk |

Submit a talk
Title:
Summary: | Send

Byaet co3gaHo npunoxeHne Ansi nokasa TeKYLUX NpeasioXeHnin Tem n
KOMMeHTapum no HUM. Korga KTo-To rae-1o o6aBnisieT HOBYHO TEMY UK
OCTaBNSET KOMMEHTAPWIA, Y BCEX NOAEN, OTKPbIBLLMX CTpaHULy B 6paysepe,
N3MEHEeHUs A0/MKHbI NPOUCXOANTL MITHOBEHHO. DTO HEMpPOCTada 3a4a4ya, NoTomy
4TO BEO-CepBEpP HE MOXET OTKPbIBaTb COEANHEHNE C KAMEHTOM, 1N MOTOMY YTO HET
roHOro crnocoba y3HaTb, KTO U3 K/IMEHTOB Ceiiyac NpocMaTpuBaeT AaHHbIn BeO-
CauT.

OO6LLEeNnpUHATLIM peLleHnem NpPobnemMbl ABASAKTCA A/IMHHbIE 3anpock (long
polling), KOTopble NOCNYXUN 0AHOK U3 MOTUBaLUMiA K pa3paboTke Node.
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ANVHHbIE 3anpochbl

UYTOo6bl MTHOBEHHO OMOBECTUTL K/IMEHTA 06 U3MEHEHUSIX, HAM HY)XXHO COeAVHEHNE
C KnneHToMm. Bpay3epbl TpaAMLMOHHO HE MPUHMMAIOT 3aNpPOCOB Ha COEAVMHEHNS, U
KNMEHTbl BCE paBHO CKPbITbl 3a YCTPOMCTBAMM, KOTOPbIE 3TN COEAVHEHUS HE
MPUHSAAM Bbl, MO3TOMY HauYMHAaTbL COeANHEHUNE C CEPBEPA CMbIC/1a HE NMEET.

MOXHO caenatb Tak, YTOObl KNIMEHT OTKPbIBasT COEAHEHNE U IEPXKan €ro, YTobbl
cepBep UMest BO3MOXHOCTb OTNPaB/IsATb Yepes Hero MHpopmaymio no
Heob6Xxo4MMOCTM.

Ho 3anpoc HTTP pa3spellaeT TO/IbKO NPOCTON 06MeH MHGhopMaunen — KNNEHT
OTNpaBs/IAEeT 3anpoc, cepsep Bo3BpaLlaeT OTBET, U BCE. ECTb TeXHONOrna nop,
Ha3BaHueM web sockets, koTopas nogaepxvBaeTca COBpeMeHHbIMY bpay3epamu,
NMO3BO/IAKOLLLAA OTKPbIBATb COEAUHEHMS AN 0OMeHa NPOM3BOJIbHLIMU AAaHHbLIMN.
HOo 1Xx [,OBOJIBHO C/TOXHO UCMO/1b30BaTh.

B 3aT0i rnaBe Mbl 06paTtMcs K OTHOCUTE/IbHO NPOCTOM TEXHOMOIMMW, A/IMHHBIM
3anpocam, Korga K/iMeHTbl NOCTOSHHO 3anpallnBatoT cepBep O HOBOIA
NHdpopmauum yepes 0bbl4Hble HTTP-3anpockl, a cepsep NPOCTO MeAINT C
OTBETOM, KOra emy Heyero coooLuTb.

Moka KMEHT NOCTOSAHHO AEPXUT OTKPbIThIN 3anpoc, OH ByAeT nosyyartb
NHhopMaLmIo C cepBepa HemeaneHHo. K npumepy, ecniv y Anncel B 6paysepe
OTKPbLITO NPUNOXKeHNe ANnsa obMeHa onbIToM, 6pay3ep caenaet 3anpoc Ha
o6HOB/IEHNA N ByaeT oxnpaTb oTBeTa. Koraa 6ob6 13 cBoero 6paysepa oTnpasuT
TeMy «3KCTpPeMaUibHbIl CMYCK HA MOHOLMKIIE C ropbl», CepBep 3aMeTUT, YTO
Anvca Xaet o6HOBNEHWIA, 1 OTNPaBUT MHOPMaLMIO N0 HOBOWM TeMe B OTBET Ha
eé Xaywuin 3anpoc. bpaysep ANUCbI NOMYYUT faHHbIE U OBGHOBUT CTpaHuULy,
nokasas HOBYIO TEMY.

[ns npefoTBpalleHns 3aBepLleHns coeanHeHnii no tTalimayTy (Mo UCTeYeHUHo
BPEMEHN HeaKTUBHbIE COEIMHEHNSI 0GPbLIBAOTCS), TEXHOMOMMS A/IMHHbIX
3anpocoB 06bIYHO YyCTaHABIMBAET MakcMasibHOe BPeEMS A5 KaAoro 3anpoca,
Mo NPOLLIECTBUM KOTOPOro cepBep B /I060M Clyyae OTBETUT, JaXe ec/iv eMy
HeYero cCoobLWNTL, a 3aTeM K/IMEHT 3anyCcTUT HOBbIN 3anpoc. MNepuoguyeckoe
06HOB/EHME 3anpoca AenaeT TeXHUKY 60/1ee HaEXHOI, N03BONSIS KNNEHTam
BOCCTaHaB/IMBATLCS MOC/IEe BPEMEHHbIX 06PLIBOB UM NPOGIEM Ha cepBepe.
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Y 3aHATOro cepBepa, UCMosb3yHLLEro A/IMHHbIE 3anpockl, MOTYT BUCETb
OTKPbITbIMU ThbICSIUM 3aMNPOCOB, a, criefoBatesnibHo, 1 TCP coegnHeHwuii. Node
XOPOLUO NOAXOANUT A1 TAKOK CUCTEeMbI, MOTOMY, YTO OH NO3BONSIET C JIETKOCTLIO
ynpaeisiTb MHOTMMU COeAUHEHNsIMU 63 co3aaHMs OTAe/bHbIX NMOTOKOB.

NHTepdeinc HTTP

Mepep TeM, Kak Mbl HQUHEM fleflaTb CepPBEP UMK KITUEHT, NnogyMaem 06 X TOUKe
COMpPUKOCHOBEHUSA: HTeppeice HTTP, yepes KOTOpbIi OHM B3aUMOAENCTBYIOT.

NHTepdoeitc 6yaet ocHoBaH Ha JSON, 1, kak 1 B doaitsioBoM cepsepe B rnase 20,
Mbl 6yfeM € BbIrogoi ncnonb3osarb Metoabl HTTP. MHTepdeiic cocpenoToyeH
BOKpyr nyTtu /talks. INMyTn, koTopble He HaumHatoTcA ¢ /talks, 6yayT MCnob30BaTLCA
AN oTAaun ctatnyHbix doaiinos — HTML v JavaScript, onpeaensitoumx
K/IMEHTCKYHO YacTb.

3anpoc GET k /talks Bo3BpawaeT gokymeHT JSON Tuna atoro:

{"serverTime": 1405438911833,
"talks": [{"title": "Unituning ",
"presenter": "Bacucyanuin'",
"summary": "YKpawaem CBOW MOHOUMKA",
"comment": []}]1}

Mone serverTime Ucnonb3lyeTcs ANs HaAéXHOCTU AJIMHHbIX 3arnpocoB. BepHéEMcS
K HEMY No3xe.

CosgaHue HOBOI TeMbl Npoucxoant Yyepes 3anpoc PUT k URL Buaa
/talks/Unituning, rae 4yacTb Nocse BTOPOro criewa — Ha3BaHne TeMbl. Tesio 3anpoc
PUT pgomxHo cogepxaTb 06bekT JSON, B KOTOPOM OnNucaHbl CBOICTBa presenter
n summary.

[MOCKO/IbKY 3arofioBK1 TEM MOTYT COAepXarb nNpobesbl 1 Apyrne cMMBO/IbI,
KOoTopble Henb3s BcTaBnATb B URL, npu co3gaHnn URL nx Hapo 3akoguposaTb
npu nomowm doyHkumm encodeURIComponent.

console.log("/talks/" + encodeURIComponent("How to Idle"));
// - /talks/How%20to0%20Idle
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3anpoc Ha co3gaHne TeMbl MOXET BbIrMAAETb Tak:

PUT /talks/How%20t0%?20Idle HTTP/1.1 Content-Type: application/json Content-
Length: 92

{«presenter»: «[alla», «summary»: «HenoaBmkKHO CTOMM Ha MOHOLMK/IEx»}

Takne URL nogaepxusatot 3anpockl GET gna nonyyenmnsa JSON-npeactaBneHus
Tembl ¥ DELETE gna yganeHus Tembl.

[lobaBneHne kommeHTapusa npoucxogut yepes POST 3anpoc kK URL Buaga
/talks/Unituning/comments, ¢ 06bektom JSON, cogepxalimm cBonctea author u
message B Tene 3anpoca.

POST /talks/Unituning/comments HTTP/1.1 Content-Type: application/json
Content-Length: 72

{«author»: «Alice», «message»: «Will you talk about raising a cycle?»}

[Nna nogaepxkn ANVMHHbLIX 3anpocos, 3anpockl GET k /talks moryT Bkatovarb
napameTp nod nmeHem changesSince, NoKasbIBalOLNIA, YTO KITUEHTY HYXHbI
0GHOB/IEHUSA, CNYUYMBLUMECA NOC/E 3a4aHHOM TOYKM BO BpeMeHu. Korga
06GHOBNEHNSA MOABNAKTCA, OHN Cpasy Xe Bo3BpallatTtca. Korga nx Het, 3anpoc
3a4epXunBaeTcs, noka Yto-HMbyab He CNYUYNTCH, UK NoKa He NPONAET 3a4aHHbIN
nepuog, spemenn (Mbl 3agagmm 90 cekyHa).

Bpems ncnonbayetcs B hopmate KonmyecTsa MUANnMcekyHza ¢ Havana 1970 roga,
B TOM Xe (popmare, 4to Bo3Bpallaet Date.now(). UToObI yA0CTOBEPUTBLCS, UTO
K/IMEHT NoJly4yaeT Bce 0OHOB/EHUS, U HE NOosyyaeT O4HO U TO e 0O6HOB/IeHMe
[ABaXAbl, KNIMEHT LO/HKEH nepefaTb BPpeMS, B KOTOPOE OH B NOC/AeAHWI pa3
nosy4nn nHgopmaLmio ¢ cepeepa. Yacol cepsepa MOryT He coBnagaTthb C
KIIMEHTOM, 1 flaxe ec/iv 6 OHM coBnajanun, K/IMeHT He Mor Obl 3HaTb TOYHOE
BPEMS#, B KOTOPOe cepBep OTMNpaB/A/ OTBET, MOTOMY YTO fnepefaya faHHbIX No
CeTU 3aHNMaeT BPeMs.

MoaTomy B oTBeTax Ha 3anpocbkl GET K /talks u cyuiecTByeT CBOIMCTBO serverTime.
OHO coob6LaeT KIMeHTY TOYHOE BpeMs Mo Yacam cepsepa, korga b1 co3aaHbl
nepegaBaeMble faHHble. KNIMeHT NPOCTO COXpaHAET BpeMsa 1 nepefaét ero
BMeCTe CO C/ielytoLLMM 3anpocoMm, YToObl yoeanTbCA, YTO OH NoJslyyYaeT TOJIbKO Te
OGHOBNEHNSA, KOTOPbLIX eLé He nonyyarn.
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GET ftalks?changesSince=1405438911833 HTTP/1.1

(npowsio Bpems)

HTTP/1.1 200 OK Content-Type: application/json Content-Length: 95
{«serverTime»: 1405438913401, «talks»: [{«titlex»: «Unituning», «deleted»: true}|}

Korga Tema meHsieTcs, co30aéTcs UM KOMMEHTUPYETCA, B OTBET Ha cneayoLwmii
3anpoc BK/KOYaETCA nosiHaa nHdopmaums o teme. Korga tema ygansercs,
BK/1H0HAKOTCA TOSIbKO Ha3BaHme 1 cBoOMCTBO deleted. KnneHT moxeT [06aBNsAThb
TeMbl C 3aro/ioBKamu, KOTOpbIe OH eLLE He BUAEeN, K CTpaHuLle, 0GHOB/IATb TEMbI,
KOTOpPbIE OH Yy)Xe NnokasblBaeT, U yAa/IaATb TEMbI, KOTOPbIE Obl/IN yAasIeHbI.

MpOTOKO/, ONMCLIBAEMbIN B 3TOI [/1aBe, HE OCYLLLECTB/ISIET KOHTPO/1b AOCTYNa.
Kaxablii MOXET KOMMEHTMPOBAaTb, MEHATb U yAanaTb TeMbI. Tak Kak MHTepHET
MOJIOH Xy/IMraHOB, pa3MeLLeHNE Takoli CUCTEMbI B OH/1aiiHe 6e3 3aLiuThbl, Ckopee
BCEr0, 3aKOHUYMTCS M/10XO.

[MpocTbiM peLueHnem 6b1110 6bl pa3mMecTUTb CUCTEMY 3a 06paTHbIM NPOKCU — 3TO
HTTP-cepBep, koTOpas NpUHUMAET COEAMHEHNA CHAPYXW CUCTEMbI 1
nepeHanpasnseT nx Ha cepeepa HTTP, paboTtatowme nokanbHO. Takol proxy
MOXHO HaACTPOUTb, YTOObLI OH CrpalUvBasl UM U Maposib Nob30BaTesis, U Bbl
MOrM 6bl YCTPOUTb Tak, YTOObI Maposib Obl/1 TONILKO Y YIEHOB Ballen rpynrbl.

CepBep

HauHéMm ¢ HanucaHuns cepBepHON YacTu nporpaMmmel. Kog pabotaet Ha Node.js

PoyTuHr

[na 3anycka cepeepa 6yaeT ucnosib3oBartbes http.createServer. B doyHKumm,
obpabarbiBatoLlelt HOBbIV 3anpoc, Mbl AO/HKHbI pa3fiMyaTb 3anpochl
(onpepgensieMble METOLOM U MYTEM), KOTOPblE Mbl NOAAEPXMBAEM. DTO MOXHO
caenarb Yyepes O/IMHHYIO Lienouky if / else, HO MOXHO 1 KpacuBeee.

PoyTep — KOMMOHEHT, NOMOralrLLNii pacnpefenmnTb 3anpoc K yHKUMK, KoTopas
MOXET ero obpaboTtaTb. MOXHO cKaszaTb poyTepy, 4To 3anpocbl PUT ¢ nyTém,
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cosnagaoLwmm ¢ perynapkoii /N\talksV('+)$/ (uTo coBnagaert c /talks/, 32 KOTOPbIM
NOET Ha3BaHue TeMbl), MOTyT 6bITb 06paboTaHbl 3a4aHHON PyHKUMeRn. Kpome
TOro, OH MOXET NMOMO4Yb U3B/IEYb OCMbIC/IEHHbIE YaCTW MyTW, B HaLLeM criyyae —
Ha3BaHWe TeMbl, 3aK/TIOYEHHOE B KaBblYkK, 1 NepefaTb UX BCromoraresibHOn

doyHKLMW.

B NPM eCTb MHOIo XopoLunx MOAyNein poyTuHra, Ho TyT Mbl camu cebe Takol
Hanuwem, 4Tobbl NPOAEMOHCTPUPOBAaTbL NPUHLMM ero paboThbl.

BoT chaiin router.js, KOTOpbIii ByAeT 3anpalumBaTbCa Yepes require U3 Mmoay/is
cepsepa:

var Router = module.exports = function() {
this.routes = [];

+i

Router.prototype.add = function(method, url, handler) {
this.routes.push({method: method,
url: url,
handler: handler});

+i

Router.prototype.resolve = function(request, response) {
var path = require("url").parse(request.url).pathname;

return this.routes.some(function(route) {
var match = route.url.exec(path);
if (!match || route.method !'= request.method)
return false;

var urlParts = match.slice(1).map(decodeURIComponent);

route.handler.apply(null, [request, response]
.concat(urlParts));

return true;

1),
+

Mogynb 3KCnopTUpPyeT KOHCTPYKTOp Router. OGLEKT router No3BonsieT
perncTprpoBaTb HoBble 06paboTUNKN ¢ MeTooM add, 1 pacnpeaensTb 3anpochl
MeTofoM resolve.

MocneaHnii BEpHET ByNneBCKOe 3HaYeHne, nokasbiBatoLee, 6b11 NN HangeH
obpabotumk. MeToa some maccuBa nyTen byaeT npobosaTtb UX Mo ovepean (B
nopsigke, B KaKOM OHM OblSiv 3afaHbl), U OCTAHOBUTCS C BO3BPaTOM true, ecnn
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nyTb HANOEH.

®PyHKUMM 06paboTUMKOB BbI3bIBAKOTCA C 0ObekTaMu request u response. Korga
perynspka, nposepswwaa URL, Bo3BpallaeT rpynnbl, TO NpeAacTtaBnfaowme nx
CTPOKM NepefarnTcs B 06paboTumnK B KQ4eCTBe AOMNOSTHUTE/bHbLIX apryMeHTOB. OTH
CTPOYKM Haao aekoauposaTtb U3 URL-ctung %20.

Bbigaua channos

Korga tvn 3anpoca He coBnajaeT HU C O4HUM M3 TUNOB, KOTOpble obpabaTtbiBaeT
poyTep, cepBep AO/HKEH MHTEPNPETUPOBaTh ero Kak 3anpoc gaina ns obuien
AnpekTopun. MoXHO 6b1/10 6bl UCMONBb30BaThL (Pali/IoBbI cepBep U3 rnasbl 20 Ans
Bblaun aTux haiinioB, HO Ham He HyxHa nogaepxka PUT n DELETE, 3aT10 Ham
HY>XHbI lOMOJTHUTENbHbIE (DYHKLMK TUMa NOLAEPXKKM KelunposaHus. [1osTomy;,
[laBaiTe UCrnonb30BaTb NPOBEPEHHbIN 1 MPOTECTUPOBaHHbIN (aiioBbIin cepsep
n3 NPM.

A BblOpan ecstatic. 3T0 He eANHCTBEHHbLIN cepBep Ha NPM, HO OH xopoLlo
paboTaeT 1 yaoB/eTBOPSET Hawnm TpeboBaHnAaM. Moay/b ecstatic akcnoptTupyet
doyHKLMIO, KOTOPYH MOXHO Bbi3BaTb C 00 bEKTOM KOH(pUrypaumm, 4tobbl oHa
BblAasia (pyHKUUI0 06paboTunka. Mbl MCNONb3YEM OMNUUIO root, YUTOObI COOOLNTL
cepBepy, rae HyXHO nckatb goaisibl. O6paboTumk NPUHUMAaET NapameTpbl request
N response, 1 ero MOXHO nepeaarb HanpsAmyto B createServer, YTo6bl Co34aTb
cepsep, KOTOPbIA OTAAET TOIbKO doaisibl. Ho cHavyana HaMm HY>KHO MPOBEPUTL Te
3anpocsbl, KOTopble Mbl 06pabaTbiBaemM 0C060 — NO3ITOMY Mbl 0GEPTLIBAEM €0 B

ewé oaHy OyHKLMIO.

var http = require("http");
var Router = require("./router");
var ecstatic = require("ecstatic");

var fileServer = ecstatic({root: "./public"});
var router = new Router();

http.createServer(function(request, response) {
if (!'router.resolve(request, response))
fileServer(request, response);

}).listen(8000);

oyHKumMn respond n respondJSON mMcnonb3ywTCHA B KOLe cepBepa, 4YTOOb MOXHO Obl1o
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function respond(response, status, data, type) {
response.writeHead(status, {
"Content-Type": type || "text/plain"
3);
response.end(data);

3

function respondJSON(response, status, data) {
respond(response, status, JSON.stringify(data),
"application/json");

}
A — 1]

TeMbl KaK pecypchbl

CepBep xpaHuT npeg/ioxeHHble TeMbl B 00bekTe talks, y KOTOporo nmeHamm

CBOWCTB ABNATCA Ha3BaHUs TeM. OHK ByayT BbIrAAeTb Kak pecypcbl HTTP no

agpecy /talks/[title], noaToMy Ham Hy>XHO f06aBUTb B poyTep 06paboTUMKOB,

peasin3yroLnx passindiHblie METOAbl, KOTOPbIE KNMMNEHTbLI MOTYT MCMNOJ/1b30BaThb A1

paboTbl C HAMMW.

O6paboTtunk ans 3anpocoB GET ofgHOM TeMbl AO/MKEH HAUTK €€ N NGO BEPHYTb

AaHHble B JSON, nn6o Bblgatb ownoky 404.

var talks = Object.create(null);

router.add("GET", /A\/talks\/([~A\/]+)$/,
function(request, response, title) {
if (title in talks)
respondJSON(response, 200, talks[title]);
else

respond(response, 404, "No talk '" + title + "' found");

1)

YaaneHue Tewmbl genaeTcsa yganeHuem u3 obbekTa talks.

router.add("DELETE", /A\/talks\/([~\/]+)$/,
function(request, response, title) {
if (title in talks) {
delete talks[title];
registerChange(title);
}
respond(response, 204, null);

1),
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dyHKUMA registerChange, KOTOPYH Mbl onpeaenm no3xe, ysegoMnseT AIMHHbIE
3anpocbl 06 NU3MEHEHUSIX.

YUT06bI 6bI/10 NPOCTO MNO/yYaTb KOHTEHT T/ 3anpocoB, 3aKoAMPOBaHHbIX Npn
nomoty JSON, mbl onpegensem dyHkumo readStreamAsJSON, koTopas untaet
BCE COoAepXMnMoe NnoToka, pasdupaet ero no npasunam JSON n 3atem genaet
06paTHbIi BbI30B.

function readStreamAsJSON(stream, callback) {
var data = "";
stream.on("data", function(chunk) {
data += chunk;

3);

stream.on("end", function() {
var result, error;
try { result = JSON.parse(data); }
catch (e) { error = e; }
callback(error, result);

1)
stream.on("error", function(error) {
callback(error);

1)

OAnH 13 06paboTymMKoB, KOTOPOMY HYXXHO unTatb oTBeTbl B JSON — 310
06paboTumk PUT, KOTOPbIN NCNOMb3yeTca A5 co34aHnsi HOBbIX TeM. OH A0/MKeH
NPOBEPUTb, ECTb /N Y AaHHbIX CBOMCTBA presenter 1 summary, KOTopble AO/TKHbI
ObITb CTpOKamK. [laHHble, NPUXOAALLME CHAPYXXW, BCerga MoryT okasaTbCs
MYCOPOM, U Mbl HE XOTUM, YTOObI 13-3a N10XOro 3anpoca Obisia cnomaHa Haila
cucTtema.

Ecnn paHHble BbIMSAAT npuemMnemMo, 06paboTyumk coxpaHseT 00beKT,
npeacTas/soLWNA HOBYHO TeMy, B 06bekTe talks, npy aToM, BO3MOXHO,
nepesanncbiBas CyLLECTBYIOLLYI0 TEMY C TaKMM e 3aro/1I0BKOM, U ONATb
BbI3blBaeT registerChange.

router.add("PUT", /A\/talks\/([A\/]+)$/,
function(request, response, title) {
readStreamAsJSON(request, function(error, talk) {
if (error) {
respond(response, 400, error.toString());
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} else if (!'talk ||

typeof talk.presenter != "string" ||
typeof talk.summary != "string") {
respond(response, 400, "Bad talk data");

} else {
talks[title] = {title: title,
presenter: talk.presenter,
summary: talk.summary,
comments: []};
registerChange(title);
respond(response, 204, null);
}
3);
});

[lobaBneHne KOMMeHTapusa K Teme paboTaeT CXoAHbIM 06pa3oM. Mbl NCNOJb3YEM
readStreamAsJSON ansa nonyyeHns CoOAepPXXMMOro CoobLLLEHNA, NPOBEPAEM
pe3ynbTUPYOLLME AaHHbIE N COXPaHSeM NX Kak KOMMEHTapuiA, eCain OHK
npuemMnemMsi.

router.add("POST", /A\/talks\/([A\/]+)\/comments$/,
function(request, response, title) {
readStreamAsJSON(request, function(error, comment) {
if (error) {
respond(response, 400, error.toString());
} else if (!comment ||
typeof comment.author !'= "string" ||
typeof comment.message != "string") {
respond(response, 400, "Bad comment data");

} else if (title in talks) {
talks[title].comments.push(comment);
registerChange(title);
respond(response, 204, null);

} else {
respond(response, 404, "No talk '" + title + "' found");

}
1),
1)

MonbITKa 406aBUTb KOMMEHTaPWUII K HECYLLLECTBYIOLEN TEME A0/HKHA BO3BpaLLaTb
ownoky 404.

MoaaepXka A/IMHHbIX 3anNpoCcoB

[TpoekT: Beb6-caiiT Mo 06MeHY OIbITOM 411



BripasuTenbHbIi Javascript

CaMmblli HTEPECHbIN acnekT cepBepa — YacTb, KOTopasi NoAAEPXMBAET ANMNHHbIE
3anpocsbl. Korga Ha agpec /talks noctynaet 3anpoc GET, 3To0 MOXET 6bITb NPOCTOM
3anpoc Bcex TeM, U/n 3anpoc Ha 06HOB/EHMS C NapaMeTpoM changesSince.

ECTb MHOro pa3nnyHbIX CUTyaLuii, B KOTOPbIX HAM HY)XXHO OTNPaBUTb KINEHTY
CMMNCOK TEM, MO3TOMY Mbl CHa4Yana onpeaenm BCnomoraTesibHy yHKL MO,
npucoeanHAOLLYO none serverTime K Takum OTBETaM.

function sendTalks(talks, response) {
respondJSON(response, 200, {
serverTime: Date.now(),
talks: talks
3);
}

O6paboTunk fO/MKEH NOCMOTPETL Ha BCe napameTpbl 3anpoca B ero URL, 4TOObI
npoBepuTb, He 3agaH Nn napameTp changesSince. Ecnun gatb oyHKUMN parse
mMoayns “url” BTOpoi apryMeHT 3HadyeHus true, OH Takke pacnapcuT BTOPYH YacTb
URL — query, yacTb 3anpoca. Y Bo3Bpallaemoro oobekta 6yaer CBOMCTBO query,
B KOTOPOM OyZeT eLlé oanH 06bEeKT, C UMeHaMun 1 3Ha4YeHUSMIN NapamMeTpoB.

router.add("GET", /A\/talks$/, function(request, response) {
var query = require("url").parse(request.url, true).query;
if (query.changesSince == null) {
var list = [];
for (var title in talks)
list.push(talks[title]);
sendTalks(list, response);
} else {
var since = Number (query.changesSince);
if (isNaN(since)) {
respond(response, 400, "Invalid parameter");
} else {
var changed = getChangedTalks(since);
if (changed.length > 0)
sendTalks(changed, response);
else
waitForChanges(since, response);

}
}
1)

Mpwn oTcyTcTBMM NapameTpa changesSince 06paboTUMK MPOCTO CTPOUT CUCOK
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BCEX TEM 1 BO3BpaLLaeT ero.

MHaue, cnepBa Hago NpoBepuTb NapamMeTp changeSince Ha npeAMeT Toro, YTo
310 uncno. dPyHkuusa getChangedTalks, KOTOpyO Mbl BCKOpPE Onpeaesnmm,
BO3BpaLlaeT MaccuB N3MEHEHHbIX TEM C HEKOEro 3aaHHOro BpeMeHnun. Ecnu oHa
BO3BpaLlaeT NycToil Maccus, TO CEPBEPY HEYErO BO3BpaLLaTb K/IMEHTY, TakK UTO OH
coxpaHsieT 06bekT response (npu nomoly waitForChanges), 4tobbl OTBETUTL
Nnono3sxe.

var waiting = [];

function waitForChanges(since, response) {
var waiter = {since: since, response: response};
waiting.push(waiter);
setTimeout (function() {
var found = waiting.indexOf(waiter);
if (found > -1) {
waiting.splice(found, 1);
sendTalks([], response);

}
1, 90 * 1000);

¥

MeTog splice ncnonb3yetca 415 Bblpe3aHus Kycka maccusa. EmMy 3agaércsa
NHAEKC N KOMMYECTBO 3/IEMEHTOB, U OH U3MEHSAET MaccuB, yaansas 3T1o
KO/IMYEeCTBO 3/1IEMEHTOB MOC/1e 3a[aHHOro nHaekca. B atom cnyyae mbl ygansem
OOVH 3/1EMEHT — OOBEKT, XAYLLNIA OTBET, Ye MHAEKC Mbl y3HaM Yepes indexOf.
Ecnn Bbl NnepegaanTe AONOMHUTE/bHbIE apryMeHThl B splice, nx 3HayeHus éyayT
BCTaB/IEHbl B MACCUB Ha 3ajaHHOIN NO3ULNN, N 3aMECTST YAaNIEHHbIE 3/TEMEHTbI.

Korga oGbEeKT response COXpaHEH B MaccuBe waiting, 3agaétcs TaiimayT. MNocne
90 ceKyH/, OH NPOBEPSIET, XAET /N eLLE 3anpoc, 1 ecnu ga — oTnpaBAsieT nycTol
OTBET U yaanseT ero 3 Maccuea waiting.

YT06bI HAlT UMEHHO Te TeMbl, KOTOPbIE CMEHWU/IUCh Noc/e 3aaHHOro BPEMEHM!,
HaMm Ha0 OTC/IEXMBATb UCTOPUIO U3MEHEHWIA. Pernctpaums M\3aMeHeHns npu
nomoLy registerChange 3anoMHUT 3T0 U3MEHEHNEe, BMECTE C TEKYLLM
BpeMeHeM, B maccue changes. Korga cnyyaeTcsi UsMeHeHue, 3To 3HauuT — ecTb
HOBblE AAHHbIE, NO3TOMY BCEM XAYLLMM 3arnpocaM MOXHO HEMEeA/IEHHO OTBETUTD.

var changes = [];
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function registerChange(title) {
changes.push({title: title, time: Date.now()});
waiting.forEach(function(waiter) {
sendTalks(getChangedTalks(waiter.since), waiter.response);

1)
waiting = [];

3

HakoHeu, getChangedTalks ncnonb3yet maccus changes, 4Tobbl NOCTPOUTL
MaccuB U3MEHMBLUMXCSA TEM, BK/IOYasi 06beKTbl CO CBOMCTBOM deleted ans tem,
KOTOPbIX yXXe He cyulecTByeT. Mpu noctpoeHnn maccusa getChangedTalks
[O/DKHA y6eanTbCs, YTO OHa M1 Ta e Tema He BK/ItoYaeTCcs ABaKAbl, Tak Kak
Tema Moria U3MeHUTbCA HECKO/IbKO pas C 3a[laHHOr0 MOMEHTa BPEMEHM.

function getChangedTalks(since) {
var found = [];
function alreadySeen(title) {
return found.some(function(f) {return f.title == title;});
}
for (var i = changes.length - 1; i >= 0; i--) {
var change = changes[i];
if (change.time <= since)
break;
else if (alreadySeen(change.title))
continue;
else if (change.title in talks)
found.push(talks[change.title]);
else
found.push({title: change.title, deleted: true});
}

return found;

BOT 1 BCE C KOAOM cepBepa. 3anyck HanMcaHHOro Koga AacT Bam cepsep,
paboTatouwmii Ha nopty 8000, KOTOPbI BbIAAET dhariibl U3 Ny6/IMUYHON
noaAMpPeKToOpUn 1 ynpasnaeT nHTepdgencom tem no agpecy /talks.

KnneHt

KnuneHTtckas yactb Beb-caiiTa no yrnpasieHno TeMaMu COCTOUT M3 TPEX (halinoB:
HTML-cTpaHuuya, Tabnuua ctuneit n chann JavaScript.
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HTML

CepBepbl N0 06LLENPUHATON CXeMe B C/lyvae 3anpoca nyTu, COOTBETCTBYHOLLErO
AVpeKTopumn, oTaatoT hann nog umeHem index.html ns aton gupektopun. Moaysb
(harinoBoro cepBepa ecstatic nogaepxvBaeT aTo cornatwleHuve. Mpu 3anpoce nyTu
/ cepsep nwet thaiin ./public/index.html (rae ./public — 3T0 KOpHEBasA AUpPEKTOpPUS)
1 BO3BpAaLLLaeT ero, ecsi OH Tam ecTb.

3HauuT, ecsiv Hafo nokasaTb CTpaHuuy, korga 6paysep OyaeT 3anpaluvsarh Hall
cepsep, eé Hago nonoxuTb B public/index.html. BoT Hayasio chalina index:

<!doctype html>

<title>06meH onbiTOM</title>
<link rel="stylesheet" href="skillsharing.css">

<h1>06mMeH onbITOM</h1>
<p>Bawe wumaA: <input type="text" id="name"></p>

<div id="talks"></div>

OnpepensieTcsi 3aro/I0BOK 1 BK/IOYaETCs Tabnuua CTunei, rae onpeaenstorcs
CTU/IM — B YMC/Ie MPOYEro, pamMmoyka BOKpyr TeM. 3aTeM 406aB/1eH 3aro/I0BOK 1
none name. Nosb3oBaTesib AO/HKEH BNUCATb CBOE NMSI, YUTOBbI OHO 6bI10
NMPUCOEANHEHO K Ero TeEMam 1 KOMMEHTapPUSIM.

anemeHT <div> c ID “talks” 6ygeT cogepxatb cnvcok TeM. CKpUNT 3anosiHAeT
CNUCOK, KOrga OH MoslyvaeT ero ¢ cepsepa.

3arem UAET popma Ans co3aHns HOBOI TEMBbI.

<form id="newtalk">
<h3>Submit a talk</h3>
3aronioBoK: <input type="text" style="width: 40em" name="title">
<br>
Summary: <input type="text" style="width: 40em" name="summary">
<button type="submit">OTnpasutb </button>

</form>

CkpunT Ao6aBuUT 06paboTUmK cobbITUS “submit” B joopMy, N3 KOTOPOTO OH CMOXET

[TpoekT: Beb6-caiiT o 06MeHY OIbITOM 415



BripasuTenbHbli Javascript

caenatb HTTP-3anpoc, coobuwatowmii cepeepy Npo Temy.

3arem MAaET 3arafouyHblin 610K, Y KOTOPOro CTu/b display ycTaHOB/EH B hone, U
KOTOpPbI NO3TOMY HE BMAEH Ha cTpaHuue. [loragaetech, 3a4eM OH HY)XXEH?

<div id="template" style="display: none'">
<div>
<h2>{{title}}</h2>
<div>by <span>{{presenter}}</span></div>
<p>{{summary}}</p>
<div></div>
<form>
<input type="text" name="comment">
<button type="submit">[lo6aBnTb KOMMeHTapui</button>
<button type="button">Ypganutb Temy</button>
</form>
</div>
<div>
<span>{{author}}</span>: {{message}}
</div>
</div>

CosgaHue crioxHbIx CTpyKkTyp DOM uepes JavaScript npuBoanT K ypoaMBomy
KoZy. MOXHO caenaTb ero nokpacusee npu noMoLLM BCromoraTesibHbIX (PyHKL M
Tvna elt 3 rnaebl 13, HO pe3y/ibTaT BCE paBHO OyAeT BbIMMALAETb XYXe, YEM
HTML, KOTOpPbI B KAKOM-TO CMbIC/1€ SIBMISIETCA A3bIKOM A/151 NOCTpoeHus DOM-

CTPYKTYP.

[Ansa cosgaHna DOM-CTpYKTYp A1 TeM 06CYXXAEHUIA, Halla nporpaMmma
onpeaennuT NpocTyto cuctemMy Wab/I0HOB, KOTOPas NUCNONb3YeT CKPbITblE
CTPYKTYpbI, BK/TlOHaEMble B JOKYMEHT, /19 CO34aHNA HOBbIX CTPYKTYP — 3aMeHSS
MeTKU B haiisie Mexay ABOVHbIMU UIYPHLIMU KaBbl4KaMK Ha 3HAYeHUs OJ1s
KOHKPETHOWN TEMbI.

N HakoHeu, HTML BkntovaeT thaiin ckpunta, coaepKallero K/IMeHTCKNA KOA.

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

3anyck
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[MepBoe, UTO KNMEHT AO/KEH caenatb Npu 3arpyske cTpaHuubl, 3TO 3anpoCcuUThb C
cepBepa Tekywnin Habop TeM. Tak Kak Mbl 6yaem genatb MHoro HTTP-3anpocos,
Mbl onpeaennum HebonbLUy 06EpTKY BoKpyr XMLHttpRequest, koTopasa npumer
0ObEKT ANA HACTPONKM 3anpoca N 06paTHOro BbI30Ba Mo OKOHYaHUIO 3arnpoca.

function request(options, callback) {
var req = new XMLHttpRequest();
req.open(options.method || "GET", options.pathname, true);
req.addeEventListener("load", function() {
if (req.status < 400)
callback(null, req.responseText);
else
callback(new Error("Request failed: " + req.statusText));
3);
req.addeEventListener("error", function() {
callback(new Error("Network error"));

1)
req.send(options.body || null);

HauanbHbIl 3anpoc NokasbliBaeT NoIyYEHHbIE TEMbI HA 3KpPaHe N HaYMHaeT
npouecc A/IMHHbIX 3anpocoB, Bbi3biBas waitForChanges.

var lastServerTime = 0;

request({pathname: "talks"}, function(error, response) {

if (error) {
reportError(error);

} else {
response = JSON.parse(response);
displayTalks(response.talks);
lastServerTime = response.serverTime;
waitForChanges();

}
1)

MepmeHHasn lastServerTime UCNosb3yeTcs A71s OTCAeXNBaHUS BPEMEH!
nocnegHero 06HOBMNEHUS], MOSyYEHHOTO € cepBepa. Mocne HavasibHOro 3anpoca,
BUA TEM Y K/IMEHTA COOTBETCTBYET BUAY TEM CepBepa, KOTopble ObiN Y HEro B
MOMEHT 3anpoca. Takum 06pa3om, CBOICTBO serverTime, BK/ll0YaeMoe B OTBET,
npeaocTaBnsieT npaBuibHOe HadasibHoe 3HaueHuve lastServerTime.

Korga 3anpoc He yaascsi, Ham He Hafo, YTo6bl CTPaHuLa NPOCTO CUAena U HUYEro
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He genana. Mbl onpegenum NPocTyo PYHKUUIO Nog, Ha3BaHMeM reportError,
KOTopas XOTS Obl MOKaXXET Nonb3oBaTesIto guasior, coobarowmii 06 owmnobke.

function reportError(error) {
if (error)
alert(error.toString());

®YHKLMS NPOBEPSIET, ECTb NI OLINOKA, N BbIBOAUT COOBLLIEHME TOLKO NpU eé
Hannumn. Taknm o6pa3om, Mbl MOXEM HanpsMyto nepegasaTb 3Ty OYHKLUMIO B
3anpoc Ans Tex 3anpocoBs, OTBET Ha KOTOPblE MOXHO UrHOpUpoBaTh. Toraa ecru
3anpoc 3aBepLUNTCA C OLIMOKO, TO 06 owwmnbke ByaeT COOOLLEHO NOL30BATENIO.

Nokas3 Tem

YT06bl MMETH BO3MOXHOCTb OGHOBMATL CMIMCOK TEM NPW NOCTYNAEHUN
N3MEHEHWUI, KNTMEHT AO/MKEH OTCNEXMBATbL TEMbI, KOTOPbIE OH NOKa3blBaeT
ceitvac. Torga, ecnv NOCTynaeT HoBasi BEPCUSA TEMbI, KOTOpas yXXe eCTb Ha
3KpaHe, eé MOXHO 3aMeHUTb NPSIMO Ha MecTe 0OHOBNEHHON Bepcuein. CXoaHbIM
o6pasom, Korga noctynaeT nHopmaumsi 06 yaaneHUn TemMbl, HYXXHbIA 3N1€MEHT
DOM MOXHO yoasinTb U3 LOKYMEeHTa.

®dyHkuma displayTalks ncnonb3yercs Kak Ansa NoCTPOEHNA HavyaslbHOTO 3KpaHa,
Tak 1 Ana ero 06HOB/EHUA Npu n3MeHeHusx. OHa 6yaeT Ucnosb3oBaTb 0OBLEKT
shownTalks, cBsA3bIBalOLLNA 3arof10BKM TeM € y31amm DOM, 4To6bl 3aNOMHUTL
TeMbl, KOTOPbIE Y)XXe eCTb Ha 3KpaHe.

var talkDiv = document.querySelector("#talks");
var shownTalks = Object.create(null);

function displayTalks(talks) {
talks.forEach(function(talk) {
var shown = shownTalks[talk.title];
if (talk.deleted) {
if (shown) {
talkDiv.removeChild(shown);
delete shownTalks[talk.title];
}
} else {
var node = drawTalk(talk);
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if (shown)
talkDiv.replaceChild(node, shown);
else
talkDiv.appendChild(node);
shownTalks[talk.title] = node;
}
3);
3

Ctpyktypa DOM ansa tem cTtpouTcs no wabnoHy, BKAYEHHOMY B HTML
AOKyMeHT. CHauasa Hy>XHO onpegennTtb instantiateTemplate, KOTOpbI HAXOANUT U
3anosiHAeT WwabsoH.

MapameTp name — nMs WwabnoHa. Ytobbl HANTN 31eMEHT WabsoHa, Mbl ULLIEM
3/1EMEHTBI, Y KOTOPbIX MMS Knacca coBnagaeT ¢ MMeHeM LWwab/ioHa, KOTopbIit
ABMAETCH AovyepHUM Yy anemeHTa ¢ ID “template”. MeTtog querySelector obnervaet
3TOT npouecc. Ha ctpaHnue ectb WwabnoHsl “talk” 1 “comment”.

function instantiateTemplate(name, values) {
function instantiateText(text) {
return text.replace(/\{\{(\w+)\}\}/g, function(_, name) {
return values[name];

});
}

function instantiate(node) {

if (node.nodeType == document.ELEMENT_NODE) {
var copy = node.cloneNode();
for (var 1 = 0; 1 < node.childNodes.length; i++)

copy.appendChild(instantiate(node.childNodes[i]));

return copy;

} else if (node.nodeType == document.TEXT_NODE) {
return document.createTextNode (

instantiateText(node.nodeValue));

}
}
var template = document.querySelector("#template ." + name);
return instantiate(template);

MeTog cloneNode, koTopblii ecTb y Bcex y3/10B DOM, co3gaét konuto y3na. OH He
CKOMUpPYET AoYepHUE Y3/bl, eCIN HE NepeaaTtb eMy NepBbiM aprymeHToM true.
®yHKLMSA instantiate pekypCcuBHO CO34aET Konuto WwabsioHa, 3anosiHas ero no xoay
aena.
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BTopoii aprymeHT instantiateTemplate go/mkeH 6bITb 06bEKTOM, YbM CBOMCTBA
cofepxar CTPOKW, KOTopble HaZo BBECTU B WabnoH. MeTka Bpoae byaet
3aMeHeHa 3HadyeHnem cBoiicTea “title”.

JTOT NoAxoA K wabnoHam A0BO/MLHO rpy6, HO Ana co3gaHna drawTalk ero 6yaer
[0CTaTOYHO.

function drawTalk(talk) {
var node = instantiateTemplate("talk", talk);
var comments = node.querySelector(".comments");
talk.comments.forEach(function(comment) {
comments.appendChild(
instantiateTemplate("comment", comment));

1)

node.querySelector("button.del").addEventListener(
"click", deleteTalk.bind(null, talk.title));

var form = node.querySelector("form");
form.addEventListener ("submit", function(event) {
event.preventDefault();
addComment (talk.title, form.elements.comment.value);
form.reset();

1)

return node;

Mocne 3aBepLueHnsa 06pabdoTku wabnoHa “talk” Hy>xHO MHOro Yero nogsiarars. Bo-
NnepBbIX, HY)XXHO BbIBECTY KOMMEHTapUK, NyTEM MHOTOKpPaTHOro Jo6aBneHns
lwabnoHa “comment” n gob6asnieHNa pe3ynLTaToB K Y371y Kfnacca «comments».
3arem, 06paboTUNKM COOLITUIA HYXXHO NPUCOEANHUTBL K KHOMKE, KoTopas yaanseT
3agady 1 K popme, 406aBNAIOLENA KOMMEHTAPWIA.

OOHOB/IEHUE cepBepa

O6paboTunkmn cobbITnin, 3apernctpmpoBaHHbie B drawTalk, Bbi3biBatOT OYHKLNN
deleteTalk 1 addComment HernocpeACTBEHHO ANA AEeACTBUIA, HEOBXOANUMbIX AN1A
yAaneHnsa Tembl Unn fobaBneHns KOMMeHTapus. 310 ByAeT HYXXHO AN
noctpoeHns URL, KOTOpbIe CCbIIIAKTCA Ha TeMbI C 3a4aHHbIM UMEeHeM, A1
KOTOPbIX Mbl OnpegensemM BcriomorarenbHyto oyHkumio talkURL.
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function talkURL(title) {
return "talks/" + encodeURIComponent(title);

®yHkuua deleteTalk 3anyckaet 3anpoc DELETE n coobuwaeT 06 owmbke B ciiyyae
Heygauu.

function deleteTalk(title) {
request({pathname: talkURL(title), method: "DELETE"},
reportError);

[Ana pobaBneHns KOMMeHTapus HY>XXHO MOCTPOUTL ero npeacTtas/ieHne B
doopmare JSON un oTnpaBuTb ero kak 4yactbe POST-3anpoca.

function addComment(title, comment) {
var comment = {author: nameField.value, message: comment};
request({pathname: talkURL(title) + "/comments",
body: JSON.stringify(comment),
method: "POST"},
reportError);

MepemeHHast nameField, ncnonb3yemas Ans yCTaHOBKM CBOMCTBA KOMMEHTapus
author, ccblnaeTcs Ha nosie <input> BBEPXY CTPaHuLbl, KOTOPOE MNO3BO/AET
nosib3oBaTtesiio 3a4atb ero M. Mbl Takke Nogkayaem 3T1o nosne K localStorage,
UTOObI €ro He MPUXOAM/IOCH 3aMno/THATL KaX bl pa3 npu nepesarpyske cTpaHuLbl.

var nameField = document.querySelector("#name");

nameField.value = localStorage.getItem("name") || "";

nameField.addEventListener("change", function() {
localStorage.setItem("name", nameField.value);

1)

dopma BHWU3Y CTpPaHuUpl 4719 CO34aHMs HOBOW TeMbl NMonydaeT 06paboTuMK cCoO6bITUIA “su
var talkForm = document.querySelector("#newtalk");
talkForm.addEventListener ("submit", function(event) {

event.preventDefault();
request({pathname: talkURL(talkForm.elements.title.value),
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method: "PUT",
body: JSON.stringify({
presenter: nameField.value,
summary: talkForm.elements.summary.value
})}, reportError);
talkForm.reset();

1)
4] 1 i

OGHapy)XxeHne N3MeHeHUu

Xouy OTMETUTb, YTO pasHble OYHKLMU, U3MEHSIOLLME COCTOAHNE NPUTOXEHWS,
co3fasas Unu yaansas TeMbl, UM 06aBASAS K HUM KOMMEHTapumn, abCcosioTHO He
3a60TATCA 0 TOM, YTOObI UX AEeATENbHOCTL Oblsia BuAHa Ha akpaHe. OHU NPOoCTo
FOBOPAT YTO-TO CepPBEPY N HAJAEKTCA Ha MexaHU3M AJ/IMHHbIX 3anpoCcoB, KOTOPbI
[O/DKEH BbI3blBaTb COOTBETCTBYIOLLME VU3MEHEHNS.

YuntbiBas CO3[aHHYI0 Ha CepBEpPE CUCTEMY M TO, KakK Mbl onpeaenniun
displayTalks gnsi 06paboTkm M3MEHEHWIA TEM, KOTOPbIE Y)XXe eCTb Ha CTpaHuue,
caM MexaHW3M AJ/IMHHbIX 3anpPoCOB 0Ka3blBAETCA HEOXUAAHHO NPOCTbIM.

function waitForChanges() {
request ({pathname: "talks?changesSince=" + lastServerTime},
function(error, response) {

if (error) {
setTimeout (waitForChanges, 2500);
console.error(error.stack);

} else {
response = JSON.parse(response);
displayTalks(response.talks);
lastServerTime = response.serverTime;
waitForChanges();

});

3Ta (PyHKLMS BbI3bIBAETCA OAHAXAbI, KOr4a nporpaMma 3anyckaercs, U 3aTem
NPOAO/IXAET BbI3blBaTb CEOSs1, UTOOLI yOEAUTLCS, YTO 3anpochl BCerga paboTatoT.
Korga 3anpoc He yaaéTcsi, Mbl He Bbi3blBaeM reportError, UTo6bl He pasapaxartb
Mo/1Ib30BaTE IS BCM/IbIBAOLLMM OKHOM KavKAblil pa3 npu npo6riemMe coeavHeHUs ¢
cepBepoM. BmecTo aToro owwnbka BbIBOAUTCS B KOHCOSb (4151 06neryeHns
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OTNajKK), U Aenaetcs creayowas nonbitka yepes 2.5 cekyHbl.

Korga 3anpoc yaaércs, Ha akpaH BbIBOAATCA HOBble AaHHble, 1 lastServerTime
0OHOBNAETCA, YTOObI OTpaXKaTb TOT (PakT, YTO Mbl NOSYYNIN AaHHbIE B
COOTBETCTBMM C 3TUM HOBbIM MOMEHTOM BpeMeHW. 3anpoc cpasy crapTtyer
3aHOBO, M XAOET criefyrowero 06HOBMEHNA.

Ecnu Bbl 3anycTuTe cepeep, U OTKPOeTe ABa OkHa bpay3epa Cc agpecom
localhost:8000, Bbl yBUAUTE, UTO AENCTBUS, BbINO/IHSAEMbIE BamMX B OAHOM OKHE,
MOMEHTa/IbHO OTOGpaXaTCsA B APYrOM.

YnpaxHeHuUs

Cnepyowme ynpaXHeHNs 3ak1o4atTcs B USMEHEHMUM CUCTEMbI, ONUCAHHOM B
aToii rnase. 15 paboTbl Hag HUMK, y6eauTech, YTO Bbl Ckavasin Ko u
yctaHosuAn Node.js.

CoxpaHeHUue COCTOAHUA HA AUCK

CepBep epXuT Bce AaHHble B namATu. Ecniv oH ynagéTt unuv nepesanyctuTcs,
BCE TEMbl 1 KOMMEHTapumn 6yayT NOTEPSAHbI.

Paclmpbte ero QyHKLMOHa/IbHOCTb C TEM, YTOObI OH COXPaHs AaHHbIE Ha ANCKe
N aBTOMAaTMYECKM 3arpyXas ux npu nepesarpyske. He BONMHynTeCh HACHET
3hhekTMBHOCTK, cAaenanTe camblii NPOCTOM BapuaHT.

OGHyneHue noseii KOMMeHTap1eB

O6Lwan nepepurcoBka Bcex Tem paboTaeT HemMns0xo, NOTOMY YTO HET pas/inyus
mMexay y3riom DOM n ero 3aMeHoM, Korga oHuM oguHakoBble. Ho ecTb
ncknveHnsa. Ecnm Bbl HAYHETE neyaTaTb YTO-NMO0 B NOsIe KOMMEHTapPUS K TeMe
B OJHOM OKHe bpay3epa, a 3aTeM B ApYyroM okHe fo6aBuTe KOMMEHTaPUIA K 3TOM
Teme, nosie B NepBOM OKHe GyaeT nepepucoBaHo, 1 byaeT NOTEPSAHO N ero
cogepxumoe, n dokyc.

Mpw ropsiuem o6CYXAEHUW, KOTAa HECKOMBbKO YesioBek J06aB/sST KOMMEHTapUK K
Of1HOli TemMe, 3TO OUYeHb pazapaxasno 6bl. MoxeTe /v Bbl NpuaymMaTb, Kak
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http://nodejs.org

BripasuTenbHbli Javascript
n3bexarb 3Toro?

YnyJuwieHHble WabsIOHbI

BOoNbLWMHCTBO WabnoHM3aTopoB AenarT 60/1bLle, YeM NPOCTO 3anO/IHAT
LWAa610HbI CTPoKamMu. Mo MeHbLUEN MepPe OHM NO3BOJIAKT A06aBNATh B LLIAGOHbI
YCNOBUSA, aHa/IOMTMYHO onepaTtopy if, 1 NOBTOPeHUs yacTel wabnoHa, aHaIorMyHo
LMKnam.

Ecnn 6 Mbl MOI/I MOBTOPATL KYCOK LWAbMoHa A8 Kax[0ro afieMeHTa MaccumBa,
BTOpPOW WwaboH («comment») 6bl1 6bl HAM He HyXXeH. Mbl MOI/I1 NPOCTO CKa3aTb
WwabnoHy “talk”, 4yToO6bl OH NOBTOPSA/ICA A1 MaccuBa, CoOAepXallerocsi B CBOMCTBe
comments, 1 co3gasan 6bl y3/1bl, KOTOPbIE SABNAKTCA KOMMEHTapUaMU, A5
Ka>K[,0ro afieMeHTa maccusa.

3T0 MOrn0 6bl BbIMAAETL Tak:

<div>
<div template-repeat="comments">
<span>{{author}}</span>: {{message}}
</div>
</div>

Npes B cnepytollem: korga npy obpaboTke wabsioHa BCTpevaeTca atpuoyT
template-repeat, NOBTOPAOLLMM LLIAGNOH, KOA, NPOXOAUT LIMK/IOM MO MacCcusy,
coepxallemycsi B CBOMCTBE, Ha3BaHHOM Tak Xe, Kak aToT aTpubyT. KOHTeKCT
lwabnoHa (nepeMeHHas values B instantiateTemplate) npu pa6ote unkna
nokasblBasia 6bl Ha TEKYLLNIA 3/IEMEHT MaccuBa Tak, YTobbl METKY 1UCKasn Obl B
06bekTe comment, a He B TEMe.

MepenvwuTe instantiateTemplate Tak, YTO6bI OHa 3TO YyMena, U NOTOM NOMEHSANTe
LWa6N0HbI, YTOG OHM UCNONBL30BAIN 3TY BO3MOXHOCTb, 1 y6epuTe /IMLHNE CTPOKU
ANA co34aHna KoMMeHTapmeB 13 pyHkumm drawTalk.

Kak Gbl Bbl OPraH/M30Ba/n YC/IOBHOE CO3/laHne Y3/10B, YTOObI MOXHO GbIf10
onyckaTb YacTu WabnoHa, ecnu onpeaenéHHoe 3HaueHve pasHo true unu false?

A KTO 6e3 ckpunTta?
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BripasuTenbHbIi Javascript

Ecnu KTO-HMOYAb 3aliAéT Ha Halll caiiT C OTK/IUYEHHbIM JavaScript, oHu nonyyat
C/IOMaHHy0 HepaGoTaloLLyo CTPaHuLy. 3TO HE OUYEHb-TO XOPOLLIO.

HekoTopble pa3HOBUAHOCTN BEO-MPUNOXEHNIA HE NOMYyUNTCA caenaTtb 6e3
JavaScript. Ana apyrux He xBaTaeT oMHaAHCUPOBaHUA WU TeprneHns, YToobl
3a60TUTLCA 0 NoceTuTensax 6e3 ckpunToB. Ho Ansa nocewaemMblx CTpaHuy,
CUMTaETCs BEX/IMBbLIM NOAAEPXKATb TaKMX MNOsb30BaTeNEN.

MonpobyiiTe npuaymatb cnoco6, KOTOPbIM 6bl BEG-CANT NO 0OMEHY OMbITOM
MOXHO 6b1/10 6b1 caenats pabotarowmm 6e3 JavaScript. Mpuaétcsa BBecCTu
aBTOMaTnyeckne 06HOBMNEHMS CTPaHUL, a nepesarpyXxarb CTPaHNYKN
nonb3oBaresniaMm npuaETcAa no ctapmHke. Ho 6b110 6bl HEMJTIOX0 YMETb
npocMaTpuBaTtb TEMbI, CO3[aBaTb HOBblE N OTMPaB/IATbL KOMMEHTapUN.

He 3acTaBnso Bac ero peasim3osbiBaTtbh. JOCTaTtoyHO onucaTb BO3MOXHOE
pelueHne. KaxxeTcs nn Bam Takol BapuaHT carita 6o/1ee nnmnm MeHee aneraHTHbIM,
4yem TOT, YTO Mbl YXKe caenann?
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