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KHura nocesiuieHa pa3paboTke COBPEMEHHBIX BEO-NPHUIOKEHHH C HCMONb30BaHHEM
JavaScript 1 BcTpoeHHBIX BO3MOXHOCTeH Opaysepa Ha ocHoe Web API. IIpuBeneHs!
NPaKTHYECKHE MpPUMEPHI peann3aluuu GyHKUMH, KOTopble paHee TPeOOBATH CTOPOHHHX
NJIarMHOB: HAJIOTOBBIE OKHA, paboTa C reonokalMel U IPYrMMH BO3MOXXHOCTSMH, Npe-
JocTaBnsieMbIMH Opay3epoM. OcBealOTCA KaK YCTOSBIIMECH, TaK M HaXOAsILIHECH B
craguu pa3pabotku API-uHTepdeiichl, mo3BonAiomMe CO3JaBaTh MOIUHBIE W HHTEpaK-
THBHBIE BEO-TIPHIIOXKEHHUA, ITyOOKO MHTErPHPOBAaHHBIE C YCTPOHCTBAMH MONb30BaTENCH.
PaccmatpuBaercs, kak 6paysepsl peanu3yloT MOJENb Pa3peliEHHH IS MPEROCTaBICHHS
JocTyna K TakuM QYHKUHMsM, Kak reojokauus u push-yBenomnenns. Kaxnas 3agaua B
KHHI€ COMpPOBOXMIAETCS TOTOBBHIMH pELENTaMH, COJAECPXKAILMMH OMHCaHHE Mpob6ieMbl,
pellleHHe C MOACHEHHAMH M paclihpeHHoe obcyxaenue. Kuura opueHTHpoBaHa Ha
NpO-TPaMMHCTOB C ombiToM paboTel Ha JavaScript, 3HaKOMBIX C TNPOrpaMMHBIM
nurepdeiicom DOM (Document Object Model).

Jna npoepammucmos



CogepxaHue

MPEAHCIOBHE 13
BO3MOKHOCTH COBPEMEHHBIX BPAYZCPOB ....oci et ars 14
HeaoCTATKH CTOPOHHMX BHOMMOTEK ..ot et e oo e e eaeee 14
JInA KOTO NPEIHABHAMEHA 3TA KHHIA . c..ooueinieitieneeieeiet e smssemenesensensaensnsseaseesaensseesmns smnes 14
UTO COTEPMMUTCA B ITOM KHHTE .....eireieeiicniieerneenteresiesteesteeneesreesanesanessnssons samsnmsanseones 15
JLOMOMHHTENBHBIE PECYPOBL. .. coeeetieieet e errete e s o eea e srr st da e be st sbassanssassanssannis 15
CornanieHus 06 HCMONE3YEMBIX ODOZHAUESHHAK .._..ooeiiictieeieeeeee e ee e e e esre e ene 16
HICMONB30BAHAE TIPUMEPOB KOMA. ... oecveereereeeeeaaseraneeaasanes e smmeaessneseeaemsensssne ambeessarsnneeases 17
[Inatdopma oHmaitH-00yHeHHA O REIllY ...oovnmiineciecic e 18
KAK € HAMH CBABATBOA ..o eaeeerearitcaenaen e nirasiaesseesaesresteersentessnesnesssrassaesmessesascssesnseansons 18
BIATOMAPHOCTH oot ceee oot sae e sae e et et e s e e e e maeeseassaessaessassemensansens somnanns 18
I'JIABA 1. ACHHXPOHHRIE AP1 21
LOUBBEIEHHE ...oooeieiieicciccncctteste et e e e s se s s s srecema e s re e e sces s 21
1.1, PAaB0TA € MPOMUCAME ...t et sa s bbb r s b s s e e 22
1.2. 3arpyixa u300paKeHUA ¢ MOMOLIBI KCIONB30BAHWA PE3SPBHOTO N300paKeHHA

(FAIIDACK) ... vttt et ee s a ekt e eae et seeee e et eete et es b et e e n smn e see e e e aareans 24
1.3, CBA3BIBAHHE TIPOMHCOB .c.coiumiiicentenaenteenienteeeceneraices ses smnecmssmesmessmeeseens e sre s e s anes sns 26
1.4. UcnonszoBaHKe KIIOUEBBIX CIIOB dSYHC H WGI ..co.eoonoiiviiencnicicee oo e 28
1.5. TlapannenbHOe HCMONBIOBAHHE TMPOMHCOB ...ccceereirmerireraneeseeenereesseesseestessresseessons 29
1.6. AHHUMALUA INEMEHTA C NOMOIULIO requesiAnimationFrame ..............ccccocvvvervcenacs 30
1.7. ObepTeiBaHHe COOBITHIE AP B IPOMEC. ..o 33

I'JTABA 2. TTIPOCTOE COXPAHEHHE JAHHLIX C AOMOMUILIC WEB STORAGE AP] .... 36

2D BBEOICHME ettt ettt et s e e s s eaa e aaeeaeaatsasbas s b anreratarntsanrtantrantnatenasen 36
2.1. MMposepka MoAAPRKKH Web STOTrage ... ceec e 38



6 | CopepwaHwe

2.2, COXPaHEHUE CTPOKOBBIX JAHHBIX. ... c.orvirraireirsiesasataiirinssansoteesssassasmnsasesanesansesnirassans
2.3. COXPAaHEHHE MPOCTBIX OOBEKTOB....vcorcriiiicereretirsrecrisrcre e resessasnsrosrenessescnnssossens
2.4, COXpAHEHHE CHOMKHBIX OOBEKTOB. ....rvreirerirrirneressresssneressessssrsanessossessssssessrsssenssnesses
2.5. OrcnexuBaHHe H3IMEHCHUHN B XPAHMIHLUC .......coovoimeremicmienrenranerienensannine
2.6. IToHcK BCEX H3BECTHBIX KITFOUEH .ovvvvviivicriciiisn i nsssns o onasrasnias

T'JIABA 3. URL-AAPECA A MAPIIPYTH3ALIHA

2.7, W IATEHME IAHHDIX .ooeieeiieeieeete oo icrssesassiatessassasrasssessesiassanssssssassatsasssasiassbatsassiessaessassss

0. BBEIBHHE ..ottt ettt et et e s st st mreeresnn e
3.1. Onpenenenne orHocutenbHOTo URL-agpeca ......oocoveeieiieinncncenicencen.
3.2, ¥ panenne napametpos 3anpoca H3 URL-anpeca.......o i,
3.3. HoGaenenne napameTpoB 3anpoca k URL-afpecy ...
3.4. UTeHHE NAPAMETPOB 3AMPOCA ..c..evueereiraerrreireerrerrntsntsomsersenssessessens seessnssens
3.5. Co3manue NpocTOro MapllpyTH3aTOPa HA CTOPOHE KITMEHTA ...ovveireoriecrienariesnrennne
3.6, ConoctapneHre URL-aapecor ¢ MABIOHAMM ..o

['JIABA 4. CETEBBIE 3ANPOCEI

4.0. BeeaeHue ..o

4.4. 3arpyska daiina ¢ momouisio Fetch APL ... e

4.5. OtnpaBka Beacon...........coevmeevorvrnioiirinnene e

4.6. [lpocaylIHBaHUE YAAICHHBIX COOBITHHA ¢ MOMOLIBIO Server-sent events
4.7. O6men nanaeiMH ¢ WebSockets B pexuMe peansHOT0 BpeMeHH

T'JIABA 5. BAlA TAHHBIX INDEXEDDB

5.0. BBEIEBHHE ....ccuviiieiiiiieiiiiiin it eeerccret e et st e ree b e e e e s s et samresser e raeneae
5.1. Cosganue, yTeHHe U yaaneHHe 06beKTOB B 6a3€ JAHHBIX ....oovooviieiocineiie e
5.2. OOHOBICHHE CYIUECTBYIOIUGH GA3BI HAHHBIX ....ovvveeieeriiirieererenernesreseesressessressrsssnnes
5.3. BeinonHeHHe 3aNpOCcOB ¢ HCMONB30BAHHEM HHIEKCOB ..vvvevruvreninicraonien
5.4. TToMCK CTPOKOBBIX 3HAYSHUH € MOMOIIBED KYPCOPA. o..oovieier e ecee i eeeeeeeeeeeeeeenneineeens
5.5, Paz0uBKa GOMBLIOrO HABOPA JAHHBIX HA CTPAHHIIBL ..vvvvevieirierreiasiossrsrressarssrmnrmrsns
5.6. Hcnonb3zobaune npomucoB ¢ IndexedDB AP ...

39
40
41
46
47
49

51

51
52
54
56
58
60
62

65

4.1. Otnpaska 3anpoca ¢ noMoub XMLHUpReqUest ... e
4.2. Ornpaeka GET-3anpoca ¢ moMompto Fetch APL............coooevirerviennnn
4.3. Ornpaska POST-3anpoca ¢ momowbio Fetch API........coocovcninenicnneenn

66
67
69
70

|

72
74

77

77
79
85
87
90
92



Conepxarne | 7

I'TTABA 6. HABJIOAEHHE 3A JIEMEHTAMM DOM....c.oconciiimesnissnsnisnasmssismessmsias 97

6.0. BBEACHME ...ttt e ettt eae e e ees BT
6.1. OTnoxeHHaa 3arpy3ka H300paXEHNA IIPH TPOKPYTKE . ....ovivirieeeesriereeie s svaisasenneens 79
6.2. ObeptoiBadue IntersectionObserver IPOMBCOM .......coooeirerrerircrreerserresisresrnenessssoraons 101
6.3. ABTOMATHYECKAs [1ay3a MPH BOCTIPOUIBEIEHNH BUACO ...oovereerrevrnrimieemrenreeenseornons 102
6.4, AHHMALIHA HIMEHEHHH BBICOTBI .ovvvvuivsissaestionississsinssnasstsstsossostastisntrosrosssssisssntonsessions 103
6.5. UaMeHeHne COOEKHMOro JIEMEHTa B 3aBUCHMOCTH OT PAIMEPA.....ccoceverrrereennns, 105
6.6, [IpuMeHenne nepexoaa B MOMEHT NOABICHHS 31EMEHTA B NIOME 3PeHus ............... 107
6.7. Menmonb3oBaHue peskuMa OECKOHEYHON NPOKPYTEH ..ovvviveiieiieee et 108

I'JIABA 7. ®OPMHI..... 110

F.0. BBEIBHHE ...ovviie ettt s eneene i erinen s asesnssnsenens 110
7.1. 3anonHenue nona GOpMBL U3 JTOKATBHOIC XPAHMITHILIA ....oovveiveieenirecrereenrsennennees 111
7.2. OrnpaBka ¢opmsl ¢ noMowplo Fetch m FormData APL.......c..cooeeennnciicnnncnnne, 112
7.3. Ornpaska GopMbl B POPMATE JSON ..ottt e 114
7.4, CoznaHne OOA3ATENBHOTO TIOMA BODPMBL.1verrveevrerrrsereriessearseensereesaeereeereeraserenemseess L 10
7.5, OrpaHUteHUS OPH BBOJE YHCIA oo orereeerrneesveeveesensesemsersesasnsssnssmeeseeemsesseessseesenseens L7
7.6. OnpeneneHue WAGTOHA BAMHIAIHHE . ....c.o.ovoeeeeeeeeeeeeieneireiesiessnssaessmeeeeeaeeseeneseeseene L1 8
7.7. BanMAAUMA QOPMBI ......o.viviiiiiieiaiieteiie et et seniese e s neeesisassnannsisas avannene 119
7.8. IlpuMeHeHNE MOMLIOBATENLCKON JTOTHKH BAMUAALIHHI ...cooveevaeiveaisvasasrssinnsensainasnas 122
7.9. TIpoBepKa IPYNIBI PAANKKOB .....ocovviiiinisiiairsinisi e asnssssasansssssnsnaoenes 124
7.10. ACUHXpOHHASA NPOBEPKA NOMA POPMBL....c..ieitiiieerricreerrat et rerrrerestresraesrassessaessaesias 127

I'JTABA 8. API BEE-AHUMALIUH 130

8.0, BREACHHE ...ocviiiiieiin et s 130
8.1. IIpumenenne 3¢dexta "OyNsCAUMH” TPH HAKATHH KHOIIKH ....oooovverreneenneerceniunnane 132
8.2. 3anyCK H OCTAHOBKA AHHMALIHH .....coeorrermrenreernerieessensreesaersmisssessenssessasstecssnessenssensan 135
8.3. AHMMAauMA BCTABKU H YAATEHHA 3MEMEHTOB DOM ......oooiivviiiincrcn e 136
8.4. PeBEPCHPOBAHME AHHUMALIHH.....cocerviriiertrentrmienesssieteetresressresseessmesomessassonssenssmsaesnes 137
&.5. OTobpaxeHre HHINKATOPA MPOKPYTRH .coviiniriiemiennrerencnennenienseessnesmeeonsoneemennneee 14
8.6, Co3aaHNe NOANPHITHBAIILIETD IEMEHTA 1verveeverereeersenrnsensasanseeraesseeraeereeseesseeness 143
8.7. OOHOBPEMEHHBIN 3AMYCK HECKOMBKHX AHUMAIMH ......covvvcvr e 144
8.8, O1olpakeHne AHUMALMH 3AFPYIKH ...oooioiiirieieetinecee e eseeseeseesnesesessnneenneeneeeeees 140
£.9. CoGnioeHne B aHUMALMY NPEANOYTEHUH MONBIOBATENA ....ooveeieevaveeceesecasneins 148



8 | Cogepxanue

TJIABA 9. WEB SPEACH AP1 150
Q0. BBEIMEHHE ......o.ovvieiviviieirie et et eae et tebee s et es et et e st s aaasbab s b sttt bo b o ssmnsms e snan 150
9.1. JobGapnenre NpoAHKTOBAHHOTO TEKCTA B TEKCTOBOE MOME .......covvoticiiciiririnrinirnnens 152
9.2. Cozganne Promise-noMOMHHKA 71 PACNIOIHABAHHA PEUH .......coooviiiiarninirniaiinins 155
9.3. TIoNyUEHHE JHOCTYITHBIX TOMOCOB ....ooovmeieineieecsiesies ot srn s basis s sss s s s e s 156
D4, CHHTES PEUH...coi ettt ettt et oo o o e e e b s b bbb e e 157
9.5. HacTpo#iKa NapaMeTPOB CHHTE3E PEYH ....ocoviviiriiiiriiie st cmen e e st aesenas 159
9.6. ABTOMATHYECKAA MPAOCTAHOBKA PEUH ....c..ooi ittt bors s snns 160
I'/IABA 10. PABOTA C ®ANJTAMH 161
10.0. BBEIEHHE ...ooovveirveceieiricteit et et ees et sveras snt s abe st po s ot g e em s g sreeams s smnesmrenssans 161
10.1. 3arpy3Ka TEKCTA U3 PAMIIA .....eoviiereinici e et sttt sns st sn e 161
10.2. 3arpy3ka n3otpaxenua n3 URL-aapeca JaHHBIX ..o 164
10.3. 3arpyska Buaeo B kauecTse URL-afpeca 00BeKTa . ....coevvvivieiiiiiiei e 166
10.4. 3arpy3ka H306paxess ¢ NOMOLUBIO NEPETACKHABAHMA ........covemriureerienierinsiresinnes 167
13.5. TlpoBepka H 3anpoc PAsPeIlCHM ... 170
10.6. Drenopt AaHHbBIX AP B alin ... 171
10.7. Dkcnopt aandeix APl co CCBINKOH ANA CKAUHBAHHA ........ooovniviciceirnscvnnsnnens 173
10.8. 3arpy3ka daitna ¢ OMOLIBIO MEPETACKHBAHHA .....vvvvvieviireineetete i imnsinsees s esais 175
TJIABA 11. HHTEPHAUHOHATH3ALINA 177
L1.00 BBEICHHE ...o.oeoeceieceee et cnss bbb bbb ms e s sasereemes sessm et ans et e smesns shnanaeans 177
11.1. DOPMATHPOBAHHRE JATBI ......vocveieiacameieeeeeee e et seb bt s b st b baba b sasn e ensns 178
11.2. Monyuenne uacteld OTGOPMATHPOBAHHCH JATBL ......ooviiiiriiiic et srnasens 178
11.3. PopMaTHPORAHUE OTHOCHTENBHOM JATBE ...ovcviivivieeriiareccines it 179
11.4, DOPMATHPOBAHHE MHCEM .oveerrecniceenriamiimeime e e eeesr s s et is e s b bbb snrsas 181
11.5. OKpYrIeHHE 3HAKOB MOCHE TOMKH.....ovtiiiiiiiviiieine et e e re s 182
11.6. hopMaTHPOBAHHE UEHOBOIO AHAMATOHA .....oooviiiiiitiiriiniseoraesae s asn e s 183
11.7. PopMaTHPOBAHHE EAHHHIL HIMEPEHHS ....ooooiiiniiiii e cieisae st stnes bbb 184
11.8. [IpHMEHCHHE TTPABHI MLHOPATHIALHHE ....cviutivneirirnirisississsemies e sns e nn e asssan 184
11.9. MoacyeT CHMBOAOB, CITOB M NMPEAMOKEHHI ... corie i ninnioien s v 186
11.10. DOPMATHPOBAHHE CITHCKOB -...cvivvivieieriinisseasrisenseams e eme et rens s e as s ans 187

T1.11. COPTHPOBKA MACCHBA HMEH .......ouimtiiiiiamisiisiossstestrsbassasstssssssssnestesnnsmnsnnssnaseass 188



CopepxaHwe | 9

I'JIABA 12. BEB-KOMIIOHEHTbI 190

12,0, BBEIOBHHE ...ooovoviee e ieciee ettt et ne e e e sne e snsennnn e snseaeeneenes 190
12.1. CozpaHne KOMNOHEHTA N8 OTOOPaKEHHA CErOOHALIHEH DaThl ...cvoovevrenvrveennn, 193
12.2. Co3naHne KOMMOHEHTa AN GOopMaTHPOBAHHA NONL30BATENLCKOM AATHI............ 194
12.3. Co3naHne KOMNOHEHTA QOPATHOM CBAZH ..cooocoi e 196
12.4. CoznaHne KOMMOHEHTA NPOPUIBHOH KAPTOUKH ....ooovveirrireerreriernrrenressnsnseereensnens 200
12.5. Coznanne KOMNOHEHTA U300paKEeHNA € OTIOXKEHHO 3arpy3koi .........coceve... 202
12.6. Co3gaHHe KOMNOHEHTA PACKPBHITHA HHPOPMALMH ......ovii it eneeeeenreenne 204

12.7. Co3znaHHe CTHIH30BAHHOIC KOMMOHEHTA KHOIIKH «.ovvvveeveerieeeeieseeseseeneessseensrensesnsses 207

JIABA 13. DJIEMEHTBI HHTEP@EHCA MOJIB3OBATEI A evieireeireererirerrsesseniressssanrensss 211

13,0, BBEAEHHE .. .c.oiiiiiiiee et s vr e s s s snase s e e sa e s reate et e stestasatsanessesrseneastestanes 211
13.1. Co3gande AHANOTOBOMO OKHa NPEAYTIPERACHHA ...ooivieriiereeececieeiceieeniennnn. 212
13.2. CozgaHne AHANOTOBOTO OKHA NOATBEPHASHUA . .oioe e eeeeeeceeeceeeaeeeaeieneeennenseenns 215
13.3. Cozaanne Be6-KOMNOHEHTA AHANOTOBONY OKHA NOATBEPKICHAA ...ovovveverrerenne 218
13.4. Hcnonk3oBaHHE 2NEMEHTA PACKPHITHA HHPOPMALIHH ....cooviiriiiicreirecnerennenenen. 220
13.5. OTo0paxeHHE BCMIBIBAROIIETO OKHA .....coocueeeeirieenesaeesemeeameesmeeeeeeoeenseenseensennsensenss 222
13.6. PyyHoe ynpaBneHHEe BCMUIBIBAIOIUMM OKHOM .......ocuiorioeieeeenaesaesneaneanscesesseesneesnenses 283
13.7. Ilo3MLUHOHKHPOBAHKE BCIJIBIBAIOIIETO OKHA OTHOCHTENBHO 1EeMeHTa.................. 224
13.8. OtobpaeHne BCIUIBLIBAIUSH MOACKATKH «oooioiieeeieeieetieee e e e smae e e e eeeeeneenees 227
13.9. OTOGPAKEHNE YBEHOMIIEHHNA .oevveriverrisarssersrosrasrrssnsstratssisssissnmsaisssissonssmsriirasn 229

IJIABA 14. HHTETPALMA YCTPOHCTB 23

14,0 BBEIEHHE ..ottt et et et e e et et
14.1. CUUTBIBAHHE COCTOAHMA BATAPEH ..oooiioee et e e e
14.2. CUMTBIBAHHE COCTOAHMA CETH ....oviiuiiiirieenieniaeeresease s esseasseresssaassotronsaasresrosasens
14.3. OnpeaeneHue MECTOMONCKEHHA YCTPOMCTBA ..cooviivieiieiiiieiieen e neee e
14.4. OroGpaxkeHHe MECTOMONMKEHHA YCTPOHCTBA HA KAPTE ..ooivviier e eeee e
14,5, KONHPOBAHHE H BCTABKA TEKCTA ..ooovuiviiieeesioeeesionnressissesiosssresiossesiossaessiossaessrossese
14.6. CoBMecTHOE HCIIONB30OBAHHE KOHTEHTA ¢ noMolubiy Web Share APL ...
14.7. CoznaHne BUOPALIHH YCTPOMCTBA ..ot e e e e ee e enee e

14.8. Hactpofika OpHeHTAUMM yCTPOHCTBA



10 | Cogepwanue

I'JTABA 15, H3AMEPEHHE TPOU3IBOANTEALHOCTH............ 245

15.0. BEEIEHHE ....o..coeo et cereem s ensnensens s enss et es s ssis s ssnsssssnsssnns 249
15.1. 3sMepeHiie MPOM3BOAUTENBHOCTH 3aTPY3KH CTPAHHL.......cvoveieceiiiiriinsenrisiinnns 246
15.2. H3smepenne G (heKTHBHOCTH HCIIONB30BAHHA PECYPCOB . ..oovrveveecceecvinisnnsernanns 247
15.3. [TOHCK CAMBIX MEAMEHHBIX PECYPCTOB .uvvctiitiiiiiisivsinsrstiotsssssensmsim sn st st sssssns s 247
15.4. OnpeneneHne TAAMEHIA A KOHKPETHOTO PECYPCA «ovvovrvvrersrvrerirrecnernseieneeneneneonss 248
15.5. TIpoQHAHPOBAHNE NPOH3BOAHTENBHOCTH PEHAEPHHTA c.ovvveevririrnererrrinoreineeeenenene 249
15.6. TIpOHAHPOBAHKE MHOTOITAMHBIX 38JAY...ovvireiecraieiresrnansrorisorssoseesennsassaneeins 29 &
15.7. MpocnyLWIMBAHKE NMOKA3ATENEH TTPOUBOMUTENBHOCT . ..ovovrerininirecresransencssenensees 293

I'TABA 16. PABOTA C KOHCO.ILID ... 253

16.0. BBEACHHE ......ooovvivivirererietreesesrasserassosssesemssesses st semeesmsesosstsesnsessessssssestonsseonsonsacssses 209
16.]1. CTHIH3ALUHY BBIBOJA KOHCOMH ..vevevieemienirensensremmonansrnssmnsnssstasseeenssbinsinssersssnssnss 209
16.2. Wcnons3osaiie YpORHEH B XKYPHANAX COOBMICHHM . .........ccve e, 236
16.3. Co30aHHE HUMEHOBAHHBIX PETHCTPATOPOB «.o.covveverimieerserressrssameinssesansamesnsnesanssnssns 207
16.4. OroOpakeHne MacCHBA OOBEKTOB B TAOTHLIE ...ocvvvievireireirieivne e, 238
16.5. Henonb30BaHHE KOHCOMBHBIX TAAMEPOB......c.ocovenrirrenrerrrrinressrensenssoneeresamssenenneeanss. 200
16.6. Ucnonb30BaHHE KOHCOMBHBIX TPYIIIT ..ovevvireinecraorenseercnssesssmssessassamnsonessnsansssnssones 20 1
16.7. UCIIONBIOBAHME CHETHHKOB. ......oomcveriniecracniecreseresnasescosoesseersansessssassssssssnssessansnnes 03
16.8. PerucTpaLus MEPEMEHHOM M €€ ZHAYEHH ....ocovinniirenionirsereiimiaessnssorsmnareneseneeens 204
16.9. TIPOTOKONMPOBAHHE TPACCHPOBKH CTEKA ...cveiviecesreniviinnserieninsnseeronsasssasseasaneanes 203
16.10. TpoBepKa OKHAAEMBIX ZHAUCHHH ...c..cvvvivrriveieeece e sasieasen oo 200
16.11. H3ydenue cBoHCTB OBBEKTA cvvrorvreeeeeeeeeeeeeeeeee e eveseesiostnsscsisssisesesssonsnnsonss 207

I'TABA 17. CSS. R 269

17.0. BBEIEHHE ...ovocveeeee ettt ems e nbenesns s ereerase s rasesonssa si s s snneecnee s 2OD
17.1. BHIIENEHHE TEKCTOBBIX OOMACTE] .....c.vivvrieveireirinrisreirneieeae e sereane e nrees e seneeeee s 209
17.2. lpenoTBpalucHAE NOABICHUS TEKCTA 0€3 CTHITHBAUHM. ....ovvvvrmnrensriveerereeeemneeanees 272
17.3. AnuManns mepexooB DOM ... 214
17.4. i3MeHenHe TabnNLl CTHIIEH BO BPEMS BHIMOAHEHHSA ..........ocvenrvnrvireerneincoreeinernrenss 270
17.5. YcnosHas YCTAHOBKA CSS-KITACCA . ...vv i s sesnesnienns 21 7
17.6. COOTBETCTBUE MEAHABATIPOCAM ....ovvevrevirenreneesecone e simereeessesomsineesseaaesbsmsiasssssirssansnns 241
17.7. Tlony4yeHue BLIMHCTEHHOTO CTHIA MIEMEHTA ......vvvevcrecaeacieeeceecmcicees i ssssnsisnns 28



Copepxamne | 11

' TABA 18. MEOHA 281

18.0. BBEACHHE .coovvevierii ittt ettt om s ben s s ses e e 281
18.1. 3AMHCH FKPAHA. ..o ieeveerviverrcrnereteaonesnesrnsre s et resrassseseeaseanesnesseesesseessesensenseeeeeies 281
18.2. 3axBaT H300paKEHHA C KAMEPBI MTONB30OBATEMN. ......oovcmeeriececmi i ssaissie e en. 204
18.3. 3axBaT BHAEO € KAMEPHI MOMB30OBATEM ... cvectiviece et riessnssbenasnasinsn i ssensaes 200
18.4. Onpenencune BOIMOKHOCTEH CHCTEMHOH NOAREPHKKE MEAHA ....ovvvviviiiririreinnss 288

18.5. TIpHMEHEHHE BHACOPUITBTPOR .....vovveirvererreriarsraoaeriemrsersereorisssransssossasnnsrossonsruerens 290
I'TABA 19. 3AKTIOUHUTEJLHBIE 3AMEYAHUS 292
19,0, BBEDEHHE ...vvvvrvvriiiiiiitititistintrorsmionmis st st roriont s renrasesessaes g sanssnssansonsssamseaeesneens 292

19.1. B 3aiHTY CTOPOHHUX OHOMHOTEK ......ocoieccce et eai s 292
19.2. Onpenensaiite GyHKUNH, 8 HE BEPCHH OPAYIEPA ..o i 292

193, TIOMHDHIIBE ....ooviiii ittt et e e s re st e b aesraesreesaaesrensenne 293
19.4. 3arTAABIBAA B OVAYLIEL. ....cc.veireieierierisinsetesirrsraorasessresraensesresnasassessionsssssssssenssennes 293
IIPEAMETHBIH YKA3ATETh 296
OB ABTOPE ..corieiisrinsissssssiasssserasssssiasssssiassssssissssesassstostosstsstos snstosneosiassiostarentostontostsostons 302

OB HIOBPAKEHMH HA OBJTOKKE voescssremsemssenssssssssssssinssrosssssssssasssssississstestsssstssiiostsstres 303




lNpeaucnosue

JavaScript mpowen ZOATHIE NYTE C MOMEHTA CBOETO NosBneHusa B koHue 1995 roaa.
B nepenie gHH BO3MOXKHOCTH 0CHOBHBIX API, BcTpoenuwix B Be6-Opaysepsl, GbIH orpa-
HHucHbL [U1a Bonee pacluMpeHHOH GYHKLUHOHATEHOCTH 00LIMHO TPeOOBATHCE CTOPOHHHE
Oubnuotexn JavaScript, a B HEKOTOPBIX Ciy4asX Aake [LAArHHb A3 Opaysepa.

Be6 APl — s1o nHabGop rnofanbHulx oObekToB W QyHKUUWA, NpeaocTaBNAcMBIX Opayse-
pom. Bawr koa JavaScript MOXKET HCTIONB30BaTh WX ANA B3aMMOAEHCTBUA ¢ 00bexTHOMH
Mogensto gokymenta (document object model, DOM), ocywectenenra ceresoro B3am-
MOIEHCTBHA, HHTErPALUH C COOCTBEHHBIMH PYHKUHAMH YCTPOHCTBA H MHOFOTO APYTOTO.

Nonngwnol

Craprie 6pay3epsl MOTYT MPHMEHATh HEKOTOpbIE W3 3THX APL, ncnonbsys nonuc])unbl'.
IMonudpun — sto dubmuoTeka JavaScript, KOTOpas PEaIHIYET HEAOCTAIOWHE (PyHK-
UHOHANBHBIE BO3MOXKHOCTH. [onngunn 00bMHO Henmone3zywoTea AN GyHKUMA Beb
AP, xoTopbie He peann3oBaHbl B cTApbIX Opay3epax.

HecmoTpsa Ha npeumytlecTsa, y nonuguaoB ecTh HEKOTOPBIC HEJOCTATKH.

* Owun 3arpyXxarwTcia KAk CTOpOHHHE GHGHHOTBKH, YTO YBCAHYHBRACT pa3sMEp BAWICTO
MaKeTd.

+ Kak npaeruno, paipaborynku Opay3epoB He NOAAEPKHBAIOT HX, NO3TOMY B HHX
MOTYT ObITh OIIMOKK MM HECOOTBETCTBHA.

* Hexkotopele pacuuMpeHHble (GYHKUHOHANLHBIE BO3IMOKHOCTH HE MOTYT ObITh
3PpdeKTHBHO MONUPHUNAPOBAHBI HIH HE MOTYT ObITh MONMPHIMPOBAHDI BOODLIE.

' Tlonudmn (nonudmmn; ot anrn, polyfifl) — kon, peannayommii kakyw-nbo GyHKUHOHAILHOCTD, KOTOPaA
He MOMIEKHBACTCA B HEKOTOPBIX BepcHAX belG-Opayiepos. OO6bMHO peannsyeTca Kak Oubnmorexa
JavaScript, obecneunsatowas noaaepxky peb-cranaapra HTMLS e eepcuax Opaysepos, rae nofaepxxa
ITHX PYHKUHIA YACTHYHO WIH OOTHOCTRI OTCYTCTBYeT. MMpuMenenne nonndunos ("neaHdpuuiposanie”)
ofiecneunsaet Gonee Uit MeHee eauHeobpaiHoe oToGpaxKenHe BeG-CTPaHKLL B pasHeIX BebG-Opayiepax. —
fIpum. nep.
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B0o3MOXHOCTU COBpPEMEHHbIX Bpay3epoB

CospeMenHbie Be6 APl obrnanaror AByMsA GONBIIMMH mpeuMylliecTBamu ans eeb-onar-
GOpMEIL.
Boavue ne mpebyromesn nodnovaemere modyau.

B npoutiom Gonbliag vacts 3T0M QYHKUMOHANEHOCTH OBINA OOCTYIIHA TOJBKO 1JI9
cOOCTBEHHDIX MPHIMKEHHI HIH TPOMO3AKUX NOAKNIIOYASMBIX MOIYIEl ana Opaysepa.
(ITomuute ActiveX u Flash?)

Menvue 3asucumocmeii om npozpaMMHO20 0DECNEYEHA CIOPORKUX PAIPAbOMYUKOs.

CospemeHHble Opay3epbl NPEAOCTABIAKT IHAMHTEABHYHO (YHKLUHOHAIBHOCTh, AJIA
koTopofi panbmie TpeGoBanuck cropoHHue Oubmmorekn JavaScript. Ionynsapusie
OubnuoTexn, Takue kak jQuery, Lodash u Moment, Tenepe fonblie He HyXHBI,

HepocTatku cTopoHHUX 6ubnuotek

CroponHue 6u0IHOTEKH MOTYT OLITE MONE3HL MpH paboTe co cTapeiMu GpayszepaMu HAH
¢ bonee HOBBIMH QYHKIMAMHU, HO UX TIPUMEHEHNE COTPAXKEHO ¢ HEKOTOPBIMH 3aTpaTaMi.

Tpebyemca zazpyscams Horoe Koda.

WUcnonbiopanue Gubnnotex ysenuumsaer obnem JavaScript-konga, KoTopeiil JomkeH
3arpyxatecs Opaysepom. HezaBucHMO OT TOTO, NOCTABIAETCA JIH OH B KOMILIEKTE €
BALIHM NPHIOKEHHEM HIW 3arpy’KacTci OTACABHO M3 CeTH JOCTaBKH KOHTEHTa (con-
tent delivery network, CDN), paweMy Gpay3epy Bce paBHO NPHAETCA €T0 3aTPY>KATh.
3TO0 MOXeET NMPUBECTH K YBEAHYEHHIO KaK BPeMeHH 3arpy3KH, Tak H pacxonpa 3apsaa
6atapeu Ha MOGHNLHBIX YCTPOHCTBAX.

Tlosbtiuennntli puck.

BubnnoTexn ¢ OTKPBLITBIM HCXOJAHBIM KOIOM, A2XE MOMYNAPHLIE, MOTYT He mnojaep-
xusatecs. [lpu obHapyxeHHH owWHOOK U yA3BUMOCTEH OOHORIIEHHE HE FAPAHTHpYeTCA.
Bpaysepsl, kak MpaBHio, MOMIECPKHBAIOTCH KPYIHBIMH KOMMAHMAMH (OCHOBHbLIE
6payzepbl — oT Google, Mozilla, Apple u Microsoft), n BepoaTaee Beero, uto moged-
Hble NMpobneMbl SyayT yCTpaHeHbI.

ITO He 3HAMHT, 4TO CTOPOHHHE OHONHOTEKH MAOXH. B HUX Takke ecTh MHOTO NpeHMy-
IecTB, OCOBEHHO €CTH BaM HYXHa Mojaep:kka crapsix Gpaysepos. Kak v BO BCeM, 4To
Kacaercs pa3paboTku nporpamMHoro ofecneyeHms, HenonezoeaHue GnGInoTek Tpebyer
coOnoaenns Ganaxca.

Ons koro npeagHasHa4eHa 3Ta KHUra

3Ta KHHTa NpeAHAa3HaucHa 114 pa3padOTYHKOB NPOrpaMMHOTO 0BeCneyeH s, MMEKNIIHX
x0T Ol HeOonBWOH onuT padoTe! ¢ JavaScript, KOTOpbIe KeTaroT MOAYUHTh MAKCHMANb-
HYIO OTZA4y OT BeQ-natgopMel.
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Ilpennonaraercs, 4To BRI XOPOIMO pazdupaeTeck B caMoM g3bike JavaScript: cHHTakcHce,
0CODEHHOCTAX A3bIKA M CTaHAApPTHBIX OGHOMMoTewHBIX (YHKUMAX. Bbl Takke AOMKHEL
HMEeTh NPaKTHYeCKHe 3HaHHA 0 DOM API, ucnonb3yeMoM I1A CO3AAHUA HHTEPAKTHBHEIX
6pay3epHbIx npunoxennii Ha JavaScript.

B 3Toit KHHre COOEPXUTCA MHOXKECTBO PELENTOB, KOTOPLIe NOAOHIYT pa3zpaboTIHKaM ¢
M06BIM YPOBHEM KBANH(HKALIHH M OMBITA.

Y710 coaepKnTCA B 3TOM KHUre

Kaxnaa rnaea COHEPAHT Haﬁop peyenmog — NPHMECPOB KOJa AN BLIMOAHEHHA KOH-
erTHOﬁ 3aJauM, Kaxaniii PELEenT COCTOHUT H3 TPEX pa3fie/NoB.

3agava

Onucebisaet npobaeMy, KOTOPYIO pelIaeT 3TOT PELENT.

Pewenue

Conepxcm* KOl H NNOACHCHNA, KOTOPBIE PEATIH3YIOT PCUETITYPHOC PCILICHHE.

Obcyxnenne

B sTom pasaene MoryT COACpXKaThCAd ACMOMHHTENBHBIC IPHMEDL] KOAA H CPABHEHHA C
APYTHMH MCTONAMH.

IIprMephl K0AA H JeMOHCTPALIHOHHBIE BEPCHH JOCTYIIHEI Ha COMYTCTBYHOMIEM Beb-caiite,
https://WebAPIs.info.

flononuutenbHble pecypcbl

1o ceoeit npupone UATepHET MocTosHHO MeHAeTcA. B MHTepHeTe nocTynHO MHOKECTBO
OTJIHYHBIX PECYPCOB, KOTOPBIE TIOMOTYT MPOACHHTE JIFO0LIE BO3HHKAKLUIHE BONPOCHL.

CanlUse.com

Ha MoMenT HanucaHus 3Toil KHHTH HekoToprie API-HTepdeiich Bee ellle HAXOAHIHUCE B
cragud pazpaboTki WM "IKCHEepHMEHTATLHOTO KCoNE30BaHHA". ChennTe 3a NpHMeya-
HHAMH O COBMECTHMOCTH B PEUENTaX, B KOTOphIX MCHONB3yioTea 3TH APl Hns Gons-
IIMHCTBA QYHKUMH BBl MOXKETE 03HAKOMMTBLCA C MIOCACAHHMH JAHHBIMH O COBMECTHMO-
cTH o aapecy https://CanlUse.com. MoxeTe BLINONHHTE MOMCK NO HAa3BAaHUK PYHKLHH
H TIPOCMOTPETh TIOCHEAHION HHYOPMAUHI® O TOM, KaKHe BepcuH OpayszepoB Noaacpxu-
BaloT APl, a Tarxe o moOBIX OrpaHHUEHUAX WIH NPEIOCTEPEIKEHHAX AMA KOHKPETHbIX
BepcHii Opayaepa.
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MDN Web Docs

MDN Web Docs (https://foreil.ly/rLxi7} — 310 aokymentauns no APl ans BeeBOIMOX-
HeIX Be(-npunokeHuil. OHa B NOAPOOHOCTAX OXBATHIBAET BCE ONHMCAHHSIE B PTOH KHHIe
APl-untepdeiicnl, a Takke Apyrue Temsl, Takue kak CSS u HTML. B ueit coaepxates
ZeTanbHBIE CTAaTLH H PYKOBOACTBA, a Takxe cneundukaunn APL

Cneundnkayum

B cnyuyae comuenmil, cnenugukauus dyHkiMM unu APl sBasoTcs onpegensiuinM pe-
CYPCOM. JTO HE CAMOE HHTEPECHOE MTEHHE, HO 3TO XOpoLliee MecTo A NOHCKA Noapod-
Ho#l HHGOpMALIMK O KpaHMX CTyYaaX HCMONL3OBAHUA HIH IKHIAEMOM NIOBCICHNH.,

Pa3Hbie APl uMeloT paznnyrble cTaHAAPTH], HO GONBLLIMHCTEO W3 HEX MOXHO HadTH B Web
Hypertext Application Technology Working Group (WHATWG; https://oreil.ly/PR0x7)
nnu World Wide Web Consortium (W3C; https://oreil.ly/dFokl).

Cranpapre s ECMAScript (koTopeie onpexensior $yHKUHH a3wika JavaScript) noa-
JCPKHBAIOTCA M pa3pabaThiBaloTca MeXAyHapoAHBIM TEXHMYECKHM KOMMTETOM
Ecma 39, 6onee nzsecTHbIM Kak TC39 (https://te39.¢s/).

CornaweHus 06 McNoNb3yeMbix 0003HaAYEHUAX

B xHHre HCTIONL3YIOTCA CREAYIOWNE 00wenpuHATHE TUNOrpadckue 0003HAYEHUA.
Kypcue
O603HavaeT HOBEIE TEPMHWHEI,
AKupustii mipudr
Obo3nagaer URL-anpeca, aapeca 3MeKTPOHHOH NOYTHL, 3M€MEHTR HHTep(eiica npo-
TpaMM.
MOHOUMPHHHLA WPHGT

HCI’IOJIBZ!YGTCH B IHCTHHrax miporpaMM, a TakKKe BHYTPH abzaner ana obo3zHayeHHA
TAaKHX 3EMEHTOB NporpaMMel, Kak HMEHA NEPCMEHHBLIX H CIDYHKIJ,HFI, Gaznl JaHHbIX,
THIBI JadHHBIX, NCPCMCHHBIC CPEAEI, OTICPATOPLI, MCTOALI.

MOHOLMPHHHLIH TIONYXMPHRH
Jna 0603HaueHHS KOMaHZ HNH OPYroro TeKcTa, KOTOPHIH J0MKeH BRECTH Nonb3oBa-
TeNb, a TAKKE AN 0003HAYeHHS KIFOUEBLIX CIOB B MUCTHHIAX NPOTPAMM.
MomowupunHad Kypcua
Jia 06o3HaueHKa TekcTa, KOTOPBIH ROMKEH ObITh 3aMeHeH IHAUYSHHAMHE, BBEICHHBIMH

NMIB3OBATCICM WIH 3HAYCHHAMH, ONDCACIACMBIMH KOHTEKCTOM, a TakKXk<e And o0bo-
JHAYCHHUA KOMMEHTApPHER B THCTHHIAX IPOrpaMM.
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JlaHHb1# 31eMeHT 0003HauaeT NoACKa3Ky HJIH COBET.

JlaHHbIi 351eMeHT 0003Ha4aeT obLiee 3aMeyaHue.

JlaHHbIii 271eMEeHT 0003Ha4YaeT NpeaynpexeHHe U NPeJOCTEPEKEHHE.

N\

Ucnonb3oBaHue npumepoB Koaa

JlononHUTENbHBIE MaTepHaANIBl (PUMEPBI KO, YTNIPAXKHEHHS U T. [1.) NOCTYMHBI Ui CKa-
4yuBaHus No ajpecy https://github.com/joeattardi/web-api-cookbook. Taxxe nocerure
conyTcTBylomMi kHure Beb-caiit (https://www.webapis.info/), rne MHorme ¢pparmMeHThI
KOJa M peLentTsbl M3 3TOH KHMIM NPECTaBJICHbl B BHUAE MOJHBIX XKHMBBIX paboTalolMX
NPHMEpOB.

OTa KHHra npeHasHayeHa Ui Toro, 4To6sl MOMOYb BaM B BbINOJHEHHH Ballei paboThl.
B 1enom, ecinu B 3TOH KHHMre npeuiaraeTcs npHuMep Koja, Bl MOXETE MCIOIb30BaTh €ro
B CBOMX MpOrpaMMax M JAOKyMeHTauuH. BaM He HyxHO oOpaiuathbcs K HaM 3a paspelle-
HHMEM, €CJIH TOJLKO Bbl HE BOCIIPOM3BOJMTE 3HAYMTENIbHYIO 4acTh koaa. Hanpumep, nns
HalMCaHUs MPOrpaMMbl, HCNOJIB3YIOIIEH HECKONbKO (ParMEHTOB KOJA M3 3TOH KHHIH,
paspelueHue He Tpebyercs.
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Mnatdgopma oHnanH-06y4eHus O’Reilly

. LLY@ Bbonee 40 netr komnanus O’Reilly Media opranusyer TexHHYeckue
O REI U OHM3HEC-TPEHUHIH, NEpefacT 3HAHUS U OMNBIT, YTOOBI MOMOYb
KOMITaHUSAM JOCTHYb YCIIeXa.

VHUKanbHas ceTh 9KCIEPTOB U HOBAaTOPOB JEIUTCSA CBOMMH 3HAHUAMU M ONBITOM yepes
KHHUTH, CTaTbH M IIaTdGopMy oHNIAHH-00y4YeHus. JT1a rathopMa NpeaocTaBIseT J0CTYI
no TpeGOBaHUIO K MHTEPAKTHBHBIM Y4eOHBIM KypcaM, yriyOlIeHHBIM nporpaMMaM o0y-
YEHHUs, MHTEPAKTHBHBIM CpeJlaM KOJHPOBAHHMS, a TAKXKE K OOLIMPHON KOJIJIEKIHMH TEKCTO-
BbIX U BuzeoMarepuanoB oT O’Reilly u 6onee 200 apyrux uzgarenscts. JOnonHUTENb-
Has uHGOpMalus MpeAcTaBieHa Ha caiite https://oreilly.com.

BnarogapHocTu

[pexne Bcero, s XoTesn Obl OT BCEro cepAua nodaaroJaputh MO CEMbIO U ApYy3eH 3a
NOAJEPXKKY, 0cOOEHHO MOI0 XxeHy JIu3 u ceiHa beHmkamuHa, 3a TO, YTO OHHU TEPIENU MOe
OeckoHe4HOe KianaHbe KnaBuiamu. Korga s paboraro, 51, kak npaBuio, neyatar OYeHb
OBICTPO U IPOMKO.
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Cnacubo Amanae Kyuun, crapiueMy pefakTopy o noadopy KOHTEHTa, 3a TO, YTO OHa
npurnacuna mMeHs B kanectse apropa O’Reilly. 3a 31 roael g npounrtan decuucneHHoe
mMHOKecTBO KHUT O'Reilly n HEKOraa He ayman, 4TO OAHAXKIbLI HATIMILY OJHY H3 HHX
cam. Taxxe cnacubo Jynse Koppurad 3a To, YTO MO3HAKOMHJIA MeHA ¢ AMaHIOH H Mo-
JTOKUIIA HAYAIO npoueccy (M Tem, kTo padoTan co MHOM HeCKONLKO JI€T Ha3al, Korjaa A
n0yGnMKoBan CBOK CaMyro NIEPBYIO KHUTY!).

Ocobas OnarogapHocTe BHpIKUHHK Y WICOH, cTapweMy peaakTopy oTaena paspaboTky,
33 TO, YTO MOMOTraJla MHE Ha MPOTAKEHHH BCETO NMPOIIECCA HAMUCAHNA KHHIY U perynap-
HO BCTPEYANACH CO MHOMH, YTOOR! He AaTh MHE COUTLCA ¢ MyTH.

A Takxe xorten 6bl noGnaroJapHTh 3aMedyaTeNBHBIX TEXHWYECKUX DEUCH3IEHTOB 3TOH
kHuru: Maptuny HayaeH, Ulanka Hutnunra, Capy llyk u Anama Ckotra. bnaroaapa mx
MoJIe3HbIM OT3BIBAM KHHIa CTaa HAaMHOTO JYYILE,

Hakoneu, 1 xoten 6bl noGnaroaapuTh koMaHabl, pa3pabaTblBalolLINe BCE 3TH COBPEMEH-
Hel¢ BeG-HuTepdelichl. Bea Hnx 3ToH KHUTH He Gbino Gbi!



FMABA 1

AcuHxpoHHble API

1.0. BBeaeHune

MHorne API, onucanHele B 3TOH KHHTE, ABNAIOTCA ACHHXPOHHBIMU. [IpH BhIzOBE OnHOM
H3 3THX QYHKUKH HNY MeTON0B pe3ylbTaT MoxeT ObITh Nony4eH He cpazy. Pasueie API
HMEIOT PAIHYHBIC MEXAHW3MBI BO3BPATA PE3yNbTaTa, KOTAA OH 6yaer roTos.

®yHxumna obparvoro Bo130Ba (callback)

CaMmblil NpocToil aCHHXPOHHBIA WadnoH — 310 PyHkuna obpatHoro eeizosa (callback).
D10 (YHKUMA, KOTOPYHO Bbl nepenaete acHHxpoHHoMy APl Korna paGota 3aBepuieHa,
API ebi3eiBacT Bawy callback-pyHkunio ¢ pesyneraToM. DyHKIMH OBPATHOrO BbI30BA
MOTYT HCIOALIOBATHCA KaK caMM N0 ceGe, TAK W KaK YacTh OPYTHX aCHHXPOHHBIX wWa-
JIOHOB.

CobbiTne (event)

Muorune API-uutepdeiicel 6pay3epos ocHoBaHBl Ha cobeimuax., CoObITHE — 3ITO HEKOE
AeHCTBHE, KOTOPOE NPOHCXOIHT aCHHXPOHHO. BoT Heckonbko npumepos cobnITHIL:

¢ HaXaTa KHOTIKA,

¢ [fcpeMelleHa MBllb;

4 BBLINOJIHEH CETEBOH 3anpoc;

¢ npousowna owndka.

VY coBbiTHA ecTh UMA, HanpuMep click HITH mouseover, H OOBEKT ¢ JaHHBIMH O MPOH30-
wenmemM coGuTHH, [locneqHni MOXKET copep)aTh HHPOPMALHID, HANPUMeED, O TOM, Ha
KAKOM 3neMeHTe Ob11 caenal wenyok, ui koa coctoanud HTTP. Koraa ewl npocnyuu-
BaeTe coOBITHE, BBl NpeAocTabiseTe PYHKUHIO OOpaTHOTO BBI3OBA, KOTOpAasd Moayvaer
00BeKT COOLITHA B KAYECTBE apryMeHTa.

OO6neKTbl, reHepHpyIoUIMe coBbBITHA, peanusyioT HHTepdeHc EventTarget, KOTOpBIA nipe-
JOCTABNAET MeTOAM addEventlListener H removeEventlistener. J[na Toro yroOsl npocny-
WAaThL COOBITHE 118 IEMEHTA WIIH APYrore 00beKTa, Bbl MOKETE BBISBATE ANS HETO METOA
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addEventListener, mepegas WM3 COOBITHA H GYHKUHIO-00paboTunk. PyHKUMA oOpaTHOrO
BBI30BA BBI3BIBAETCA KAu(AbLA pa3, Koraa lamyckaerca coORITHe, ToKa OHO He Oyaer yna-
nero. TIpocnymmBatens' MOKHO YIAHTb BPYHHYIO, BRI3BAR METON removeEventListener,
WM BO MHOTHX CNydasX OpOCTYIIMBATENH aBTOMAaTHYECKH yaanawtcs Gpay3epoM, Koraa
0o0BLeKTH YHUYTOXKAKTCA HIH yoanaTcs us DOM.

Npomuc (promise)

Meuorne Horele APIl-untepdeiicsl HCNONB3YIOT NPOMUCH. Promise — 3To 0ObekT, BO3-
BpawaeMsiii M3 HYHKUMH, KOTOPBIR ABMLETCA MAEHCXONAepoM I KOHEYHOTO pelylibTa-
Ta aCHHXPOHHOro JeHCTBHA. BMecTo Toro utobel npocayuusarh cofbiTHE, Bhl Bbl3bIBAE-
Te then ans obbekTa Promise. Bul mepenaete callback-gynkumio B then, koTopasd B
KOHEYHOM HTOTE BLI3BIBAETCA C Pe3y/lbTaTOM B KayecTBe aprymenrta. Jna obpaboTku
ouMGoK BK NepeaeTte ApYTyo GyHKUMIO 0OpaTHOro BBI30Ba METOAY catch MpoMuca.

IpoMne esinonnsemca, Korja olnepalHs 3aBepllacTCA YCNEWHO, H OTKIOHAETCA, KOTda
BO3ZHHKAeT oWINOKa, 3HAYCHHE, MONYUEHHOE B XOAe YCMEIHOTO BLIMOAHEeHH, NepeJaeT-
¢ B Ka4ecTee apryMeHTa Jni mocneayiouero euizoea callback-dyaxuuu B then, nubo
nepeaacTca OTKIOHEHHOS 3HAYEHHE B KayecTBe aprymenTa callback-dynxunu B catch.

CYI.I.ICCTBYCT HECKONMBKO KNTKOMEBBIX pa'SJ'IIvI“IPII:I MEXIY COORITHAMH H OpOMHCAMH.

¢ OO0paboTupkn coOBITHI 3aMyckalOTcA HecKONbKO pa3, B TO BpeMs kak oOpaTHbIH
BLI30B B then BLINONHAETCA TONBKO OOHH pa3s. Brl MokeTe paccMaTpHBaTh Promise Kak
OIHOPA3OBYI OMEPALMIO.

4 Ecau Be BeI3RIBacTE then B Promise, BLl Beerga OyneTe Nony4ath pe3ynbTar {eciu OH
ecTh). B 3TOM 3aK/II04aeTCs OTIIHYHE OT COOBITHH, B KOTOPEIX, B C/IyYae ecliu COOBITHE
NPOUCXOANT 10 N0OaBICHUA NpocayllHBaTend, OHO TEPACTCS.

¢ B Promise BcTpoeH mexaHHaM obpabotkn ouwrnGok. B cnyyae coOwitnii 0OBIMHO
TpeOyeTcs NpOCTyLWHBATh COOBITHA OWHOKH (error) A oOpaboTKH yCnoBHiA omnOKH.

1.1. PaboTta ¢ npomucamm

3apaya

Bul xoTHTE BEI3BaTE AP], KOTOPRII HCOOMAL3YET NPOMMCE], M MONYUYHTE PE3yIILTAT.

PeweHue

Bezoente then obbekTa Promise ana obpaboTku pe3ynbrara B GyHKUHMH 0OpaTHOrO BBI-
30Ba. J1a Toro uTo0n 0OpadoTaTk BOSMOXKHBIE OLIKOKH, 10DABETE BLIZOB catch.

' Mnn enywarens cobuitaa (listener). — Tpum. ped.
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IpencTaBbTe, YT ¥ Bac £CTh PYHKIMA getUsers, KOTOpaA OTNPABIAET CETEBOH 3aNPOC Ha
3arpy3Ky CNMHCKa nons3oBaTened. 31a ¢yHKLIUSA BO3BpaILAET Promise, KOTOPHIA B KOHEY-
HOM HTOTe NpeobpasyeTca B CIMCOK Nosb3oBaTenei (mpumep 1.1).

npuuap“‘l..‘l.. Wcnone3oBaHue A.I'-‘I..ocﬂosaunoro Ha Promise

getUsers()
.then(
/7 3ma gyHKYUS Bb3HBAGMCA, K020 3a2pyNeH CNUCoK NoAb3osamened.
userList =» {
console. log{ 'User List:');
userList. forEach{user =» {
console. log(user.name};
1
}
).catch(error => {
console.error('Failed to load the user list:', error};

b

O6cyxpenne

Promise, BO3BpalllaeMBblii U3 getUsers, ABNAeTca 00BEKTOM ¢ MeTodomM then. Korna 3arpy-
WACTCA CHOHCOK MOJB30BATENECH, BRIMOAHACTCA OGpaTHbIi BHIZOB, NepeaaBaeMbli B then,
C HCMONb30BaHNEM CTIHCKA NONB30BATENSH B KauecTBe apryMeHTa.

B stom mpomuce Takke ecTh MetoA catch ans o6paboTkn owmbok. Ecan npu 3arpyske
CMHCKA NOAR30BaTeNnel Bo3HNKaeT ownOKka, BrsbiBaeted callback-dyHkuna, nepenannan
B catch, ¢ oObekTOM error. BeinonngeTca Tonbko OAHH M3 3THX OOpaTHEIX BEI3OBOB —
B 3ABHCHMOCTH OT PE3YIILTATA.

Bcerga obpabatbisanTte ownbxm

Baxno Bceraa obpabatbiBaTh 0IUMOKH, CBA3AHHBIE ¢ Promise. Ecnu BRI 3TOro He che-
JaeTe u npoMuc OyaeT OTKIOHeH, Opay3ep BeAACT HCKNKOUeHUe Ana HeoGpaboTaHHoro
OTKJIOHEHHS, YTO MOXET NPUBECTH K cOO0I0 Balllero NMpPHICKEHHA.

Jns Toro 4ToObl NPeACTBPAaTHTL aBapHiiHOE 3aBEpLICHHE paboThl BAWETC NPHAOKEHHS
n3-3a HeoOpaboTAHHOrY OTKNOHEHKA, AobaBbTe npocnymneatens (listener) Kk 00bekTY
window 1ng coOvITHA unhandledrejection. Ecnu kakoii-nudo MpoMUC OTKJIOHEH H BBl HE
obpabotanu ero ¢ noMowske catch, cpabortaer 310 cobbiTHe. 3AECh BB MOXKETE NIpe]-
NPHHATE TaKOE AEHCTBHE, KaK pericTpalis oWHOKH B XXypHae,
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1.2. 3arpy3ka n3obpaxeHus ¢ NOMOLILIO UCNONL30BaHUA
pesepeHoro usobpaxenna (fallback)

Jagava

Bul xoTHTE 3arpy3uTE H300paXKEHHE JUIA NOKA3a HA cTpaHuue. Ecau npu 3arpyske H3o-
Opaxxenns npousouna owHOKa, Bbl XOTHTE HCMOAL3OBATh H3BecTHBIA Bam URL-agpec
H300paxeHnA B KA9ECTRE 3AMACHOIO BAPHAHTA.

Pewwenue

Cozpaiite 3meMeHT Image NPOrpaMMHO H OTCIEXKHBaAHTE ero cobeiTHa load (3arpyska) u
error (omubka). Eciu cpabaTbiBaeT coObITHE error, 3aMEHHTE XKENAaeMOE H300paKEHHE
pesepBHBEIM. Kak TOJBKO 3arpy3uTcs 3anpolleHHOE U300pakKeHHe unH  v3obpaxe-
HHC-3aMEHHTENDb, TIPH KenaHud nobaekte ero B DOM.

Jna Gonee akkypatHoro APl Bel MoxeTe ofepHyTh BCE B Promise. Promise THOO 3aBepia-
erca aobaBneHueM Image, TNOO OTKIOHAETCA ¢ OIIMOKOH, ecnH HH H30OpaKeHue, HH pe-
3epBHbIi BapuaHT (fallback) e MoryT GbITh 3arpyxens! (npumep 1.2).

Mpumep 1.2. 3arpyska nso6paxeHUA C NOMOLWBLI Pe3epPBHON KOMUK

/i-*
* 3azpywaem u3sofpawenue, ECAU npouCxoQum owibxa, ucnoawlyem
* pesepanyw xonuw (fallback).
*
* @oaram url - URL-adpec usobpawewus
* @aram fallbacklrl - URL-odpec pe3epsHOlT Konuu HO CAYHAG OwibKu
* @returns Promise, komopeil pa3peuidenca 8 afemenm uzobpawenus ANA sKmyeHus 8 DOM
Y
function loadImage(url, fallbackUrl) {
return new Promise{(resolve, reject) =>» {
const image = new Image();

// Ronsimka 3azpy3xku uaobpaxenus us URL.
image.src = url;

7/ Haobpawenue zenepupyem coleimue 'load’ 8 caywge ycnewHold 3azpy3Ku.
image.addEventListener('load’, ()} => {
// 3azpywenroe usobpaweHue UCNOALIYEMmCA DR PA3PEWEHUR NPOMUCT.
resolve(image);
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/7 B cayuage veydauu zenepupyemca cobumue ‘error’,
image.addEventListener{'error’, error => {
// OPKAoHeHUE NpOMUCA NO DOHOMY U3 0BYX CUEHADUEeB:
/7 (1) omcymcmeyem URL-adpec pesepswol konuu;
// (2) 3a2pysxa uz URL-adpeca pe3epsHoll konutr mepnum Heyodady.
if (tfallbackurl || image.src === fallbackUrl) {
reject(error);
} else {
/{ ECAU 3mo BNNOAHAEACS, 3HAYUM, 3a2pY3KA 0PU2UHAILHOZ0 US0BPANEHUR Heydaywad.
// flpoByem 302py3Ky pesepsroll Konuu.
image.src = fallbackUrl;

I3 H
1:

Obcyxaenne

®yHKUMA LoadImage mMpHHHMaeT OCHOBHOH W pedepeHblii URL-ampeca W Bo3Bpamaer
npoMuc. 3aTeM OHa CO3JAcT HOBOE W300PaKCHHE H PHCBAHBAET eTo aTpubyTY src yka-
sanumi URL-aapec. bpaysep nmTaeTcs 3arpy3HTh H3o0paxeHue.

Bo3moxHb TpH Hcxopa.
Yenewnan 3azpyska.

Ecnn wz00pakeHHe 3arpyKaeTcs yCnewHo, 3anyckaetcs coOsTHe load. O6paboTynk
coOLITHA pa3pelliacT MpoMHC H3o0paxkeHHeM, KOTOpoe 3aTeM MOXKET ObiTh BCTABNEHO
B DOM.

Pezepenetii gapuanm.

Ecnn u3o0paxkeHne He 3arpyxaercs, 3amyckacrea cobetie error. O6paboTyHK oum-
6ok mpuceanBaeT aTpubyTy src 3HaueHne pedepsHoro URL-aapeca, n Gpaysep neita-
eTcA 3arpysuTb pesepBHoe HioOpaxenue. B cimydae ycnexa 3amyckaerca cobtiThe
load, KOTOpOE pa3pewaeT NPOMHC € HCTIONB3OBAHHEM PE3CPBHOTO H300PaXKEHHA.

Cooi.

Ecnn un ocuoBHoe H300paxkeHHe, HA pe3epBHOE H3oOpaxeHHe He MOTYT OLITH 3arpy-
*eHbl, 00paboTHHK oHGOK OTKIOHAET NPOMHUC ¢ COBBITHEM error.

CoOBITHE error NPOHCXOANT KAKIBIH pa3 MpH BOIHUKHOBEHHH OlINGKH 3arpyiku. O6pa-
6oTyMK cHayana nposepAer, He cBa3ad oM cboii ¢ pesepeabiM URL-aapecom. Ecnan ato
TaK, 3HAYMT, HE YAANOCH 3arPY3HTE HH ¢ HCXOJAHOro, HH C pe3cpBHoro sapuanta URL-
agpeca. 3to cnyvad c604, N03TOMY NPOMHC OTKIIOHAETCA.
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Ecnu s1o He pesepsHuiii URL-anpec, 3T0 o3HayaeT, yTo 3anpomuennslii URL-anpec He
YIOANOCk 3arpy3uts. Tenepes ycTaHapnusaeTca pesepBHblii URL-agpec M genmaercs mo-
TBITKA 3arpy3HTh H300paXeHHe ¢ HETO.

3neck BaXKeH NOPAZOK NpoBepoK. bel nepsoit NpoBepky, ecli pe3epBHLI BapHaHT He
Oyaer zarpyxeH, o0paloTydHK OoWKWOOK 3amyCTHT GECKOHEUHBIH IMKA YCTAHOBKH (Heno-
nycTHMoOro) pesepBHoro Bapuanta URL, 3anpaumuBas ero M cHoBa 3amyckas cobbiTie
error.

B mpumepe 1.3 nokasaHo, kKak HCMONB30BaTh 3Ty QYHKUHK LoadImage.

. Mpumep 1.3. Ucnons3osanue pyHkumu loadImage

loadImage{ 'https://example.com/profile.jpg', 'https://example.com/fallback.jpg')
Lthen{image => {
// container - amo anemenm DOM, a Komopeil Gydem Bcmasaeno u3obpawerue.
container.appendChild{image);

}).catch(error => {
console.error('Image load failed'};

n;

1.3. CBA3bIBAHKE NPOMUCOB

3agava

Bet xoTHTE nocnefoBaTeNbHO BLI3BaTH HeckonbKo APIl-uHTepdieficoR Ha ocHOBe
npomucos, Kaxaas onepalus 3aBHUCHT OT Pe3yNbTaTa IPEAbIAYLIEH.

PeweHne

Henone3yiiTe nemodky MpoMHCOB 118 MOCMEAOBATENLHOIO BBIMOIHEHHA ACHHXPOHHBIX
sagay. [pencrageTe cebe MpHIoKEHNEe In4 BedeHHA Onora ¢ asyma API, u ouu ofa Bo3-
BpPaLLAlOT MPOMHCEL

getUser{id)

3arpysxaeT NMoMb30BATENA C 33AAHHBIM HACHTH(HKATOPOM MoNb30BATENS.
getPosts{user)

3arpyaet Bee 3amucH OJ10ra AR JaHHOTO NoAb30BaTeNs.
Ecnu BBl XOTUTE 3arpy3uTh 3aITHCH MOIL30EATENA, BaM CHadana RyKHO 3arpy3uTk 00BEKT

user — Bbl HE MOXKETe BLI3BATL getPosts, NOKa He GYHyT 3arpy.x<Hbl NaHHBIC NMOJIB30BA-
Tena. Bel MoKeTe caenate 3TO, CBA3AB Ba IIpOMHCA BMECTE, KaK [TOKa3aHO B MpHMEPE 1.4,
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Mpumep 1.4. Ucnonb3oBaHue NOCNEAOBATENLHOCTH NPOMUCOR
/**

* 3azpywaen 3A20/108KU NOCAOS NO/L30BAMENR.
* @param userld - udenmuduxkamop NoAL3CEAMENns, NOCME KOMOPO20 Bb XeAdeme 302pYy3uMs
* @returns Promise, xomopwll pa3pewaemcR 8 MacCcus 3a20/08K0B NOCmoB
*/
function getPostTitles{userld) {
return getUser{userId)
/7 OurKyua 06DaMHO20 BH30BA € 3QZPYWEHRsM OSbEKMOM NG/AbI0BOMENs.
then(user => {
console, log( ' Getting posts for S{user.name} );
// 3mom Promise makwe so3spawaemca u3 .then
return getPosts{user);
b
// Busos then u3 memoda getPosts npomuca.
then{posts => {
// Bosspawaem dpyzod Promise, KOmOpHU DA3PEWUMCH 8 MOCCUB 30QZ0A0BKO8 NOCMOB
return posts.map(post => post.title);
D
// Bu3MBAEMCA, ecal OmKAOHAEMCA Kax getUser, mak u getPosts
.catch{error => {

conscle.error('Error loading data:', error);

»

O6cyxneHue

3HaveHue, Bo3BpaliaeMoe 00paboTUuMKOM then MpoMUca, MEPEHOCHTCA B HOBBIH TIPOMHC,
3TOT MNpOMHC BO3BpALAeTCA H3 CaMOro MeToda then. ITO 03HA4YaEeT, YTO BO3BpallacMOc
3HauUEHHE then TaKXKe ABMACTCA MPOMHCOM, NMOITOMY BhI MOMETE IPHBA3ATE K HEMY IpYy-
roe 3Ha4yeHHe then, BoTt Tak BRI H CO3IMACTE HENOYHKY oﬁema}mﬁ.

getUser BO3BpaIlacT MPOMHC, KOTOPHIA npeolpazyerca B o0nekT user. OO6paboTyHK then
BhI3BIBAET getPosts W BO3BPALIACT pPe3yNbTHPYIOWHH NPOMHC, KOTOPBIH BO3IBpALIACTCHA
CHOBa M3 then, TaK YTO BBl MOXKETE BLI3BATh then eille pa3, 4TOOBI MONYYHTh KOHEUHbIH
PE3YILTAT — MACCHB COODMICHWH NOIE30BATENA.

B koHUe wenoukn HaxoOWTCA BRI30B catch A obpaboTkn mobeix omnbok. KoHeTpyk-
1ua paboraer kak Gnok try/catch. Ecnu 8 kakofi-nufo Touke Lenoukd BOIHUKAST Owind-
Ka, BBI3BIBAacTCA 00paboTunk catch ¢ 3ToM oWnOKOMH, 2 OCTaNBHAA HACTh USHOYKH HE BbI-
MONTHAETCA.
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1.4. Ucnonb3oBaHue KNYEBbIX CNOB
async n await

3apgava

B paGoTtaere ¢ API, koTopblii BO3BpALIAET MPOMHC, HO XOTHTE, YTOORI Kog padotan 6o-
7€ IMHEHHBIM HIIH CHHXPOHHBIM CIIOCOBOM.

PeweHne

Hcnons3yiite knoueBoe CNOBO await BMECTE ¢ POMHCOM BMECTO BhI3oBa then (npu-
mep 1.5). PaccMoTpuM ewe pa3 ¢yHKuHIO getUsers m3 peuenta 1.1. 31a QyHKUHA BO3-
BPALLACT NPOMUC, KOTOPBI Npeodpa3yeTca B CNHCOK NONB30BaTENEH.

Mpumep 1.5. Ucnons3oBanue Knwyesoro cnosa await

J/ Ana mozo ymobs 8 cevem mene ucnoAb3oadms await, ¢yakyus dosmHa Gimb
// obbagnena ¢ KAnYeshM CAOBOM async,
async function listUsers() {
try {
// 3xausanermno getUsers().then({...)
const userList = await getUsers();
console. log{ "User List:');
userList.forEach{user => {
console. log{user.name};
s
} catch (error) { // 3xausanenmno .catch(...)
console.error('Failed to load the user list:', error};

Ob6cyxaexne

await — 3TO anbTepHATHUBHBIH CHHTAakKCHC AnA paboTkl ¢ npomucamu. BmecTo BeI3oBa
then ¢ callback-pyHKuKeEH, KOTOpas NPHHUMAET Pe3yNbLTAT B KAYECTBE apryMEHTa, await
3¢peKTUBHO "NPHOCTAHABAHBAET" BBINOIHERKE OCTANBHOH 4AaCTH PYHKUHH H BO3BDAIlA-
€T pPE3ybTaT, KOrAa MPOMHC BHIMOIHEH.

Ecnn npoMuc OTIVIOHEH, await BRIZAET aNbTEPHATHEBHOE 3HAYCHHE. ANMOPHTM BbINONHA-
€TCA ¢ NOMOINBIO CTAaRAApTHOrO Hoka try/catch.
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1.5. MapannenbHoe UCNONL30BaHWe NPOMUCOB

3agava

Bbl XOTHTE BBIMONHHTE CCPHH0 ACHHXDOHHBIX 3ada4 NapamicibHO, HCIIONEB3YA [POMHCEL.

Pewenue

ColepuTe Bce NpOMHCH! H NepeAaiiTe UX B (YHKLHIO Promise.all. OHa MpUHHMAaET Mac-
CHB NIPOMHCOB H O3KHAAET 3ABEPUICHHA HX BHINIONHECHUA, 3 BOIBPALIACT HOBBIH MPOMMUC,
KOTCPBIH BBIBOAHTCA N0OCIE BLIMONHEHHA BCEX NPOMHCOB HIH OTKIIOHAETCS, 6CH KAKOM-
MO0 H3 JaHHEIX MPOMHCOR OTKAOHEH {mpuMep 1.6).

Mpumep 1.6. 3arpyaka HECKONBKMX NOMNbL3OBATENENR C NOMOLWLIO m.i'lﬁ

// 3azpy3sxa cpasy mpex nosb3oaamenell,
Promise.all([
getUser{1),
getUser(2),
getUser(3)
1}.then{users => {
// users - 3mo Maccus ofbekmos, 3HGYEHUS BO38POWGKIMCA
// € nomowbi napaanenssx 8w3oacs getlisers,
}).catch{error => {
// Ecau kaxoi-nubo u3 npoMUCos omaep2aench.
console.error('One of the users failed to load:’, error);

s

ObcyxaeHne

Ecan y Bac Heckonbko 33134, KOTOpHIE HE 3aBHCAT APYT OT APYra, MCHOJNB3ORATDb
Promise.all — xopommuii BeIGop. B mpumepe 1.6 TpikAL BLI3BIBacTCA getUser, KaXIbIi
pa3 ¢ nepeaadeil HOBOro HAEHTH(PHKATOPA MOJB30OBATENA. ITH NPOMHCH cobHpaloTes B
MAacCHB, KOTOpBIH NepeaacTca B Promise.all. Bee TpH 3anpoca BIIONMHAIOTCA NMapa/LIeNnbHO.

Promise.all po3ppaaert ewle oauH npomuc. Kak Tobko Bce TpH Nonb3oBaTeNs YCOSUHO
3arpy3ATCA, ITOT HOBBIH NpOMHC OyAeT BHIMONHEH ¢ MACCHBOM, COAEPXKAIINM 3arpykKeH-
HLIX 0oae30BaTenci. MHAEKC KaXKOoro pe3ynsTaTa COOTBETCTBYET HHAEKCY IMPOMHCA BO
BXOAHOM MaccHee, B Halnem crydae oH BOIBpalllacT MacCHB C NOJIL30BATENAMA 1, 2 1 3 B
YKAIAHHOM NOPAJKE,

Yro nenare, €cliH OAHOMY HIH HECKOJIBKHM K3 3THX NONL3IOBATENEH He YIanock 3arpy-
3uThCA? BO3MOXHO, 0nMH W3 HAGHTH(HKATOPOB MONBLIOBATENS HE CYLIECTBYET WIH NpoO-
H30ILIA BPEMEHHaa ceTerad omuOka. Ecnu xaxodi-1ubo N3 NpOMHCOB, NepefaBacMbIX B
Promise.all, Ob1L1 OTBEPrHYT, HOBbLIH NPOMHUC TAIOKE HEMELJICHHO OTBEPraeTca. 3HA4eHHE
OTKa3a TAKOL KE, KaK H Y OTKIOHSHHOrO IPOMMCA.
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Ecnin oaHOro W3 MONB3IOBATENSH HE YAAETCA 3arpy3HTh, MPOMHC, BO3BpallacMbId
Promise.all, oTKIOHACTCA ¢ omMGKOH, KoTOpas npousona. Pe3ynbTathl IpYTHX MpPOMH-
cor OyAyT MOTEPAHD,

Ecau ke BBl XOTHTE MONYYHTH PE3Y/ILTaTHl JIIOOLIX OTPaOOTaHHEIX IPOMHCOB (MW oumMbok
U3 APYTUX OTKIOQHEHHBIX NPOMHUCOB), MOKETE HCIONBIOBATE PYHKLMIO Promise, allSettled.
C ee MOMOILBK HOBBIA NPOMHC BO3BPALLAETCA TOYHO TAK e, KAK H MOCPEACTBOM
Promise.all. QAHAKO 3TOT MPOMHMC BCErZAa BBINOIHAETCA, KaK TONBKO padoTa CO BCEMH
NPOMUCAMH 33KOHUHTCA {BHE 3aBUCHMOCTH OT TOIO, BHINONHEHE! OHH HWIIH OTKIIOHEHBI ),

Kak nokazane B mpumepe 1.7, BEIXOAHOE 3HAYEHHE MPEICTABIALT cODOH MACCHB, Kax-
Ablif 3MEMEHT KOTOpPOTOe HMEET CBOMCTBO status. OHO NpUHHMACT 3HAYEHHE nHbO
fulfilled (BpinoAHeHO), THOO rejected (OTKIOHEHO), B 3aBHCHMOCTH OT DEIY/IBTATA Bhl-
noaHeHus 3Tore npomuca. Ecnu status HMeer 3HaueHue fulfilled, obwexT Takxe umeeT
CBOWCTBO value, KOTOpoe sBAAETCA BBLIXOAHBIM 3HayeHueM. C Apyroit CTOPOHEI, €CNH
status MMeeT 3HAYEeHHe rejected, ¥ HETO TeMeph CTh CROMCTRO reason, KOTOPOE YKa3bIBa-
€T Ha NPUYUHY OTKJOHEHH4.

Mpumep 1.7. Ucnons3osanue Promise.allSettled

Promise.allSettled([
getUser(1},
getUser(2},
getUser(3}
1).then(results => {
results.forEach{result => {
if (result.status === 'fulfilled’) {
conscle.log('- User:', result.value.name);
} else {
console.log{'- Error:", result.reason);
}
3
s

// 3decs we nade nosume owubky, maox xox allSettled swnosnsemcs acezda,

1.6. AHUMaUUA 3neMeHTa ¢ NOMOLLbIO
requestAnimationFrame

Japava

Bel X0THTE 2QHpeKTHBHO AHHMHPOBATH JIIEMEHT ¢ NOMOLLBIO JavaScript.

PeweHue

Henonw3yiite GYHKUHIO requestAnimationFrame, yTOOB! 3annaHMpOBaTh 3alyCK OOHOBIE-
HHI aHUMAaUKH ¢ peryJIAPHEIMH HHTEPBANAMH.
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[IpenctassTe, 4TO ¥ Bac €CTh 3MeMEHT div, KOTOPHIH BBl XOTUTE CKPHITH € MOMOLILIO
aHHMaLUHH 3aTyxaHud (fade). 310 nenaetca nyTeM MHTEPBANLHOTO W3IMEHEHHS HACTPOH-
KH TpO3padyHOCTH ¢ NOMOIBK (yHKUMH oOpaTHoro BBI3OBa, IlepeAaBaeMoii B
requestAnimationFrame (npumep 1.8). [IponomKUTENBHOCTE KAXKIOTO HHTEPBATIA 3aBHCHT
OT XENAEMOro KOMWYECTBa KaApoB B ceKkyHay (frames per second, FPS) B aHuMauuu.

Mpumep 1.8. AHUMaLMA NOCTENEHHOro NCYe3HOBEHUA C UCMNONb30BaHUEM
| requestAnimationFrame

const animationSeconds = 2; // Awumuposame Ha 2 CexyHOu
const fps = 60; // fpuamHan 2103y CKOPOCAL QHUMAIIUL

// Wamepaan mexdy xadpamu
const frameInterval = 1006 / fps;

/S Objee wucno kadpos aHuMayuu
const frameCount = animationSeconds * fps;

// Benuquna usmerenus npo3pauHocau Mexdy xadpami
const opacitylncrement = 1 / frameCount;

// BpemennAR mMemxka nocnednezo xadpa
let lastTimestamp;

// HavanoHoe 3wauedue NPo3pavHoOCU
let opacity = 1;

function fade(timestamp) {
/7 Yemowosums NOCNEOHIN OMMEMKY 8peMEHL, EC/TU OHG He CYwecmayen,
if (!lastTimestamp) {
lastTimestamp = timestamp;

// Bemucaums apems, npouedwee ¢ nocredxell cmens xadpa.
/f ECAu npowno eue wedoCrmOmOuHO BPEMeHU, 3ONAGHUPYUME euje oduM
J/ 8wizoa amol dywkyuu U so3spam.
const elapsed = timestamp - lastTimestamp;
if (elapsed < framelnterval) {
requestAnimationFrame(animate);
return;
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// Bpema dnm caedyiuezo kadpd. 3aNOMHUML 3HAYEHUE.
lastTimestamp = timestamp;

// Hacmpoumb npospavHocme U yBedumscs, 4mo 3mo 3Hoverue Gonswe 0.
opacity = Math.max(0, opacity - opacityIncrement)
box.style.opacity = opacity;

// ECAu 3HaveHue Npo3pauHocmu He docmuzag O, 3anaanuposams
// eue odur 8n308 MO PyHKYUU.
if {opacity > 6) {

requestAnimationFrame(animate);

// 3annanuposams nepsbii BH3IOB GYHKYUL QHUMAULU.
requestAnimationFrame(fade);

06cyxaeHue

DT0 KpacHMBbIA H MOPOU3BOAMTENBHBIH CMOCOD AHHUMAIMH 3MEMEHTOB € TOMOWLKD
JavaScript, koTopblii xopowo nogaepxkuBactcea Hpay3epom. [Mockonbky aHHMaLHA Bbl-
MOAHAETCA ACHHXPOHHO, OHA He GMIoKUpYET OCHOBHOH noTok Dpaysepa. Ecnu nonssora-
TENB MNEPEKNKHACTCA Ha APYIYHO BKIAAKY, AHHMALMA NpPUOCTAHABIMBAETCH, T. €.
requestAnimationFrame He BbI3bIBacTCA 0€3 HEOOXOAHMOCTH.

Korna Bel nnavupyere 3amyck QyHKIMH ¢ MOMOLUBIO requestAnimationFrame, dyHKuus
BLIBLIBAETCA Nepen cneaykoulei onepailneii nepepucoBkd. [lepHoanuHOCTE 3aBHCHT OT
Opay3epa M 4acTOTHI OOHOBJCHHA 3KpaHa.

IMepen anumauueit B npumepe 1.8 BEINONHAIOTCA HEKOTOPLIE BRIMHCAEHHA HA OCHOBE 3a-
JAHHOH JNHTENBHOCTH AHHMAUMH (2 cexyHIBl) M 4acTOTh! kKaapoe (60 KaapoB B CeKyH-
ny). IporpamMa BeiuMcnseT obllee KOMHUECTBO KaJAPOB H HCOONBIYET IMTEILHOCTH
AHHAMALMK )T PacueTa NPOACIKHTENLHOCTH Kaxaoro kaapa. Ecnn Bam nyskHa gpyran
YACTOTA KAAPOB, KOTOPas HE COOTBETCTBYET 4acTOTe OOHOBJICHHA JKPaHA CHCTEMOH,
OporpaMMa OTCNEKHMBAET, KOrAa ObINO BBINOJHEHO MOCHeAHee OOHOBICHHE aHHMAllHK,
4yToOBl NOAACPXKHRATE 3A0AHHYHO YacTOTY KaApOB.

3aTCM, Ha OCHOBEC KOMHYCCTBA KAAPOB, pacCUYNTLIBAETCA BEJIHYHHA NPO3PAYHOCTH, aeifct-
BYHOLAN B KX NOM Kagpe.

DyHkunA fade mepedacTca B BHI3OB requestAnimationFrame yepes ONpedcneHHBIE HHTEp-
Banel BpeMeHH. Kaxaplii pa3, koraa Opaysep BbI3BIBAET 3TY QYHKUHIO, OH NEPEAAET BpE-
MEHHYI0 MeTKy. DyHkums fade BBIMMCIINET, CKONBKO BPEMEHH MPOIINO C MOMEHTA NO-
cneanero kaapa. Ecau npouino eiie HeZocTaTOMHO BPEMEHH, NMpOrpaMMa HHYETO HE
IenacT H NPOcHT Opay3ep NOBTOPHTE BBI30OB B CICAYIOIIHE pa3.
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Ilo NpomecTBUH JOCTATCHHOTO BPEMEHH BHIMOIHACTCA CNEAYHOLINN 3Tan aHnMauHH. be-
percs BBIYHMCIEHHOE CKOPPEKTHPOBAHHOE 3HAYCHHE MNpPO3PAvHOCTU H MPUMEHAETCH K
CTHM 3neMeHTa. B 3aBHCUMOCTH 0T TaliMMHIA, 5TO MOXKET NPHBECTH K TOMY, YTO He-
npo3pa4yHocTh Oyaer menbwne 0, a 310 Hegonycthumo. Tpodnema ycTpaHnseTcs © momo-
1610 HYHKIIUH Math, max, KOTOpas yCTaHaBAHBAeT MUHUMANLHOE 3HAUeHHE (),

Ecnu NpO3PAYHOCTE CLUC HE A0CTHrAA 0, HeoOXOMUMO BhIBECTH DOJbLIE KaJpoe aHHMa-
MHH. ﬂﬂﬂ 3TOI'C CHOBA BEI3BIBAacTCHA requestAnimationFrame, YTOOEI JalNaHHpOBATE Che-
AYHIICE BRINOITHCHAE,

B kayecTee anbTepHaTHBEI 3TOMY METOLY COBpeMEHHbIE Opaysepsl noanepkusaor AP]
BeO-aHMMaUHH, O KOTOPOM Bbl y3Haere B 2aage 8. Otor APl nossonser BaM ykasbIBaTh
KJIHOYEBbIe KaJphbl ¢ NoMoer cBOHCTE CS5, a Opaysep caM obpabaTbieaer oOHOBIEHHE
NPOMEXYTOUYHBIX 3HAYCHHIT 114 Bac.

1.7. O6epTbiBaHKe cobbiTit APl B npomuc

3agava

Bl xotnte 00epayTs API, 0cHOBaHHBIN HAa COOBITHSAX, AN BO3BPATA MIPOMHCA.

PeweHue

Coznaiite HOBBIH 00BEKT Promise W 3aperdcTpupyiite cnywatened coOBTHH B €ro KOHCT-
pykrope. Koraa bl nonyunte okumaeMoe cobbITHe, nipeodpasyiite Promise B 3HAYEHHE.
AHaNOrH4HEIM 00pazoM OTKIOHHTE MPOMMC, €CITH NPOU30HAET COOBITHE OIIHOKH.

Unorpa 3t NeHCTBUA HasbIBaloTCA npeobpasosaHueM ¢yHkuuu B npomMuc. B npume-
pe 1.9 nemoHcTpupyerca Takoe npeodpazoeanue API XMLHttpRequest.

Mpumep 1.9. Npeobpazosanue API XMLHttpRequest B npomuc
/ i

* Omnpasagem GET-3anpoc Ha yxkasanunid URL. Bosspawgem npomuc, KOmopsit
* pazpewaernca 8 obbekm JSON, ufu omkd3, ecau BO3MUKAG owubka ubo

* 3amo He obbexm JSON.
*

* @param url - URL-odpec 3anpoca
* @returns Promis, xomopwil paspewaemcs 8 meAe omeena
*/
function loadJSON(url) {
// Cozdaem ROBMI NPOMUC-OBBEKM, BHINOAHAS QCUHXPOHHYD pabony BRympu
/7 fyHKYuU KoHCcmpyKkmopa.
return new Promise((resolve, reject) = {
const request = new XMLHttpReguest();
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J/ Ecau 30npoc yonewnbil, aHaausupyer JSON-omeem u
// pazpewadenm npoMuc 8 pesyAbmupyuul obbexm.
request.addEventListener( ' load', event => {
// Obopavuusaem sw3os JSON.parse 8 6aox tryfcatch wa cayval
// omaema we a dopMame JSON,
try {
resolve(JSON, parse(event. target. responseText));
} catch (error) {
// flpousouing owubka npu aHau3e MeAq omaemd.
// Omkaz om npomuca ¢ yKkazgwuem 3mold ouwubxu.
reject{error};
}
1

// Ecau 3anpoc Heydadew, O0mKA3 OM NPOMUCO € YKA3aWieMm OowlibKi,
request.addEventListener( 'error', error =» {
reject(error);

IR

/7 Yeasame URL-08pec U omnpasumb 3anpoc,
request.open{ "GET', url);
request.send()};
X
}

B npumepe 1.10 mokazaHo, Kak HCMONE30BaTE NpeoOpa3OBaHHYI} B NPOMHC (PYHKLHIO
loadJSON

Mpumep 1.10. Ucnons3osanue pyHKUUKU-NoMoLHKMKa LoadISON

// vicnoas3yem | then
loadJSON( ' fapifusers/1').then(user == {
console.log( 'Got user:', user};

H

/7 Hcnonssyem await
const user = await load]SON('/api/users/1'};
console,log('Got user:’, user);
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OOcyxaeHne

Brl coznaete mpoMuc, BBI3BIBAA GyHKYLWIO KORCMPYKMOpa Promise ¢ IOMOLIBIO ONepaTo-
pa new. OTa QyHKIHA MOMyyaeT ABa apryMeHTa — (YHKIMH resolve U reject.

DyHKIMH pajpemieHUs (resolve} M OTKIIOHEHHA (reject) NpenoCTaBAAKITCH OBHMKOM
JavaScript. B KoHCTpyKTOpe Promise Bl BBINONHAETE aCHHXPOHHYIO paboTy W OTCIEXH-
paetTe cobuitha. Koraa BeI3BIBaeTCA (PYHKLUMA resclve, MPOMUC HeMeINeHHO Mpeobpa3zy-
eTcd B 3T0 3HaucHHe, Beizor yHKUMH reject paboTaeT TakuM ke ofpa3zom — oHa OT-
KJIOHAET IPOMHKC ¢ OLINGKOH,

Coznanue coGCTBEHHOrO MPOMHCA MOXKET MOMOYL B MOJOOHBIX CHTYaLMAX, HO B LENOM
06BIYHO He HYXHO cO3aBaTh MX BpydHYio. Ecnn APl yxke Bo3ppallaeT npoMHC, BaM He
HY)KHO BKJIIOYATh KOHCTPYKUMH CO3NaHMA W BO3BpATa B COOCTBEHHLIH MPOMUC — NPOCTO
MCTIOIB3YHTE ABTOMATHYECKHHA BO3BPAT HANPAMYIO.



FMABA 2
MpocToe coxpaHeHne AaHHbIX
¢ nomowbo Web Storage API

2.0. Beepenue

Web Storage API coxpansieT npocTble AaHHble NOKanbHO, B Opaysepe nons3opatend. Bul
MOKETE MONYHYHTL HX NTO3KE, AKE NOCNIE 3aKPBITHA H OBTOPHOTO OTKPRITHA Opay3epa.

Dtor API umeer untepdeiic xpanunuma Storage, KOTOpbINA 00ECMEYHBAST COXPAHHOCTh
JNAHHBIX H AOCTYT K HHM. BBl He cO3daeTe 3K3eMIINApEl Storage HaMpAMYIO; €CTh JBa MMo-
DanbHbIX 3K3eMnispa: window.localStorage U window.sessionStorage. EauHcTBeHHOE pa3-
THYHE MEKIY HAMH 3aKNHYAETCA B TOM, KaK JONTO OHH COXPAHAKIT AAHHBIE,

Hannbie sessionStorage cBA3aHbl ¢ ONpeAeneHHOH ceccued Opaysepa. 2TOT 3K3eMnaap
COXpaHAET JaHHBIE, EC/IH CTPAHHLA NEPE3arpyKaeTca, HO NPH 3aKpRITHH Opaysepa daH-
Hble TMIONTHOCTBIO TepsoTCA. Pa3Hble BKNAAKH M3 OJHOrMO M TOTO K€ HCTOYHHKA HE mepe-
AAKOT APYT APYFY COXpaHeHHble JaHHbIe.

C npyroit ctopoHbl, localStorage HCNONB3YET €IHHOE NPOCTPAHCTBO 1/1A XpaHEHHA HaH-
HbIX BCEX BKNANOK M CeaHCOB AJIA OJHOIO M TOrO e HCTouHHKA. Bpaysep coxpanser ai
JaHHBIC JaXe MOCIE TOro, KaKk Bbl ero 3akpoete. B LesoM XpaHHIHILE CeaHCOB — XOPO-
KA BLIOOP, ECAH BBl XOTHTE COXPaHHTB HTO-TC HELQJITOBEHHOE WJIH KOHPHACHLUMANTL-
HOe, 4TO Bbl Obl XOTENH YHHYTOXHTE [IOCIIE 3aKpeiTHA Opaysepa.

B oboux ClIydaaXx NOpOoCTPaHCTBO INMA XPAaHCHHA 3aBHCHT OT KOHKDETHOIO HCTOYHHKA
JAHHBIX.

Yro Takoe MCTOYHKK (origin)?

HcTouHHK cTpaHHLbl — 3TO CTpoKa, o0BeauHAlowas npotokon (http ik hitps), xocT K
nopt URL-aapeca. Hanpumep, URL-aapeca https://example.com/path/to/index.html v
https://example.com/profile/index.html umeroT 0AMH H TOT K€ HCTOYHUK —
https://example.com.
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Honyqel-me W YCTAHOBKA JNeMEHTOB

Web Storage MoKeT XpaHMTh TONbKO CTPOKOBBIEC 3HAYSHHMA. Y KaXKAOTO 3HAYECHHA €CTh
KITI0Y, KOTOPbIE BBl MOMKETE UCNIOIB30BATL A1 ero noucka. API npoct.

GetItem{ key)
Besppanlaet cTpoky, NPUBA3AHHYIO K KMIOYY key, HIH null, €ClIH KIKOY HE CYLIECT-
ByeT.

setItem(key, value)
CoxpaHser cTpOKOBOE 3HaueHHe value B COOTBETCTBHH ¢ 3aJaHHBIM KIHO4OM key. Ec-
JIH KJI0Y YoKe CYLIECTBYET, 3HAYEHHE NEPenHChIBACTCA.

clear()

¥ nanser Bce COXPAHCHHBIC AAHHEIC TCKYLUCTQ HCTOYHHKA.

HepocTaTkm

Web Storage mMomeT GbITE ASHCTBUTENLHO MONE3HLIM, HO Y HETO €CTh HECKONBKO Heaoc-
TATKOB.

Qzpanydenus RO MUNY OaHHbIX.

Web Storage MoWeT XPaHUTE TONMBKO CTPOKOBRIE AaHHEBIE. BBl MOKeTe XpaHHTL Ipo-
CTHIE ODBEKTH, HO HE HATPAMYK — BaM HYxXHo Ovaer npeoOpa3oBaTh HX B 00beKT-
HYH0 HoTauHi JavaScript (JSON).

Ocpanuvenus no pamepy.

Kaxaplit HCTOYHHK UMEET OrpaHNYeHHBIA 00beM JOCTYNHOTO MPOCTPAHCTRA AMA Xpa-
HeHuA. B 6onblunHcTBe Opay3epor oH cocTaBadeT 5 MoaiT. Ecny xpannnuine ucTou-
HUKa 3aNOJHHMTCA, Dpays3ep BbIAACT HCKIIOYCHHE TIPH MOMBITKE A0OaBHTH AOMOIHH-
TEbHbIEC AAHHbIE.

Coovbpascenus Ge3onacHocHy.

HecmoTpsa Ha To uTo Gpay3ep XpaHHT JAHHBIE KaX/AOrO HCTOUHHKA OTAEIEHO, OH NO-
TpexkHeMy YA3BHM 1S aTak ¢ HCTIONb30BAHHEM KPOCCAHTORBIX ClLeHapHeB (Cross-site
scripting, XS8S). C noMouisio XSS5-aTtakH 3M0yMBINIEHHHK MOXKET BHEAPUTE KOJ, KO-
TOPBIH YKpaneT NOKanbHO COXpaHeHHble NaHHble. [TloaToMy nogyMaiiTe o ToM, CTOHT
JIM TAK XPaHHTb KOHDHAeHIIHANLHEIE TAHHBIE.

Bcee npuMepbl B 9TOH IaBe HCNOMB3YIOT 20KQbHNE XPAHHMILE, TO JKE OTHO-
CHTCS H K COXpaHCHHK ceccuti. Oba 0OBEKTZ COXPAHAIOTCH NPH NOMOLIH
oaHoro Storage-unrepdeiica.
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2.1. Npoeepka nogaepxku Web Storage
3apava

l'lpe)lw,e 4eM HCNMONBb3IOBAThH JJOKANBHOE XPAHHAHUWE, BBl XOTHTC MPOBCPHTHL €TI0 AOCTYII-
HOCTh, yToOs w3bexars cbosd B paﬁo‘re Bamero NpuIoKEHHA. Bbl Takke XOTHTE paso-
6pa‘rbcn c cmyauueﬁ, KOrJa JOKaJRHOC XPAHWIIHILIEG AOCTYNHO, HO 336n01mp03a110 nonb-
30BATENLCKHMH HaCTPOﬁKaMH.

PeweHue

[TposepbTe rnoOANbHEIH 00BEKT window Ha HanNKuHe CBoicTBa localStorage ¢ wensto yoe-
OUTBCA, 9TO Opay3ep nMo4aepXMBaeT noKanbHOe xpaHunuiule. Ecin npoeepka npouuia
YCTEIIHO, IOKAJLHOE XPaHHIHLIE JOCTYTHO (npumep 2.1).

Mpumep 2.1. NMpoeepka AOCTYNHOCTH NOKanNbHOro XpaHunuuwia

/**
* Onpedessiem COCRYNHOCHL JOKATBHO20 XPOHUALLA.
* @returns true, ecau Bpay3ep MOXEM UCNOALIOBOML AOKWILHOE XPOHUWILYE,

* u false 8 npomusHoMm cayyae.
*/
function isLocalStorageAvailable() {
try {
J/ flokaneroe xpawuauue O00CMynHo, ecau ceolcmeo cyuwecmayen.
return typeof window.localStorage !== 'undefined’;

} catch (error) {
/7 Ecau window. localStorage cyuecmayem, W0 noAs3aoaamens bBrokupyem
// AOKQIbHOE XpaHWAUWE, NONMMKA NPONUMOME CBOUCMBY BHODOCUM UCKMGNEHUEe.
J/ Ecau 3mp npou3oddem, CHUMOEM JOKQILHOE XDAHUAULE HEeJOCMYNHLM,

return false;

}

ObcyxaeHne

dyHkuus B npumepe 2.1 obpabareiBaeT 00a ciydas: NMOAZEPXHBACTCA MH JIOKANLHOE
XpaHuinLie Boobue n He 3a0610KHPOBAHO TH OHO MOML30BATENLCKHMH HACTPOHKAMH.

OHa npoBepaeT, He ABNAeTCA MM 3HadeHUe window.localStorage HeonpeneneHHrM, Ecan
OpOoBEpKa MIPOHACHA, 3TO O3HAYALT, 4TO Opay3ep nNoAIepPKHBACT JOKANkHOE XPAHUIIHIIE.
Ecnn nonpsoBatens 3abI0KHpoBan JOKanbHOE XpaHWIHILE, NMpocToe OOpallleHHE K
window. localStorage BBIAET UCKNIUCHHE ¢ COODIIEHHEM O TOM, YTO AOCTYN 3aMpellteH.
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[TomecTHR mpoBepky cBoMcTBa B 010K try/catch, Bbl TAKXKE MOXKETE CNPABHTLCA C 3THM
cucHapreM. IlpH nepexsaTe HCKAKYEHHA MOXKHO CYHTATh, 9TO JOKATRHOE XPaHHIIHILE
HEeAOCTYNHO, T. K. RO3BpALIACTCA 3HauUeHHe false.

2.2. CoxpaHeHue CTPOKOBbIX JaHHbIX

Jagava

Brl xoTHTE COXPaHHUTE CTPOKOBOE 3HAYUCHHE B JIOKAJIEHOM XPaHHWIHLIIC H NPOYHTATE €TO
No3xe.

PeweHue

Wcnoneayiite localStorage.GetItem M localStorage.setItem 114 YTEHHSA U 3aNMCH JaHHEIX.
B npuMepe 2.2 nokazaHo, Kak MBI MOXeM HCMONB30BATh JOKAIEHOES XPaHUIHILE O 3a-
NOMHHAHHA 3HAYEHHS [PH OIIPEAEJICHHH LBETA.

Npumep £ CoxpaHeHune AaHHbIX B NOKANLHOM XpaHUnviue

/7 Cooka Ha exodHol 1emenm exbopa yeema.
const colorPicker = document.querySelector('#colorPicker');

// 3azpyaume coxpanenHsl yaem, ecmd oM cywecmayem, U ycmawosume ezo 8 colorPicker.
const storedValue = localStorage.getItem('savedColor');
if (storedvalue) {

console.log( 'Found saved color:', storedValue);

colorPicker.value = storedvalue;

// ObrHostima coxpaHenHbill ysem, ecau OM USMEHUNCR.

colorPicker,addEventListener (' change', event => {
localStorage. setItem( ' savedColor', event.target.value};
console.log{ 'Saving new color:', colorPicker.value);

13K

Obcyxaexne

H]JH HCPBOFI 3arpy3ke CTpaHHUB! NOKAALHOS XPaHHIHIIE NIPOBSPACTCA HA HANMHYHE paHeEe
COXPAHCHHOTO LUBETA, Ecnu BBl BHIZLIBACTE getltem C HECYIIESCTBYHOLINM KIKYIOM, BO3-
BpAlIACTCA 3HAYHCHHO null. Boanpamaemoe JHAYEHHE 3aJAeTCA B ONPEAC/IHTCNC LBCTA
TOJBEKQ B TOM Cy4ae, eC/IH OHO HE ABNACTCA HYJIEBBIM HITH IIYCTBRIM.
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Koraa 3Hauense upera menserca, obpabotTunk coObITHIl coXpaHsAeT HOBOE 3HAYEHHE B
JOKansHOM Xpanunine. Ecnu uger yxe uMeeTca B XpaHHWIMHIlUE, OH Nepe3anichiBaeTca.

2.3. CoxpaHeHue npocThbIX 06BLEKTOB

3apava

Y Bac ecte obbekt JavaScripl, Hanpumep, npo@HIb NONL30BATENA, KOTOPEIA BBl XOTHTE
COXPAHNTE B NOKATBHOM XpaHuaHLle. Bol He MOXETE cenaTk 310 HAPAMYIO, NOCKOABKY
NOKANLHQE XPAHHIIMILE NOAACPHKHBAET TOILKO CTPOKOBBIE SHAUCHHA.

PeweHune

Hcenonsayiite JSON.stringify ana npeobpazopanua obwekta B cTpoky JSON nepen co-
xpanenueM. [IpH nocneayouei 3arpy3ke 3HaYEHHA MCMONB3yHTe JSON.parse, 4TOOBI
npeobpazoeath ero oOpaTHO B 00BEKT, KaK NOKA3aHO B npuMepe 2.3,

Mpumep 2.3. Ucnonbaosaxue JSON.parse u JSON. stringify

/*i
* Cepuanusyem obbekm npoguns noapsosamens 8 JSON-Cmpoxy u CoxpaHsen
* 8 AOKAALHOM XDAHUALLE .
* @param userProfile - obvexm npoduna dAR coxpaHerun
*/
function saveProfile{userProfile) {
localStorage. setItem( userProfile', JSON.stringify(userProfile));

/**
* Jazpywaem NpoPUIL NOAL3I0BOMENR U3 AOKQAGHOZO XPAHUWMMG U
* decepuanuayen JSON ofipamHo a obbexm.
* foau npoduie He Cyuecmayenm, BS038pauademca Rycmol oDbekm.
* @returns coxpadeHHbil npoduwis nNoab3oBamens wid mycmod ofvexn.
*
function loadProfile() {
// Ecau npoduis we cyuecmsyem, so3apauaen null. B 3moM Cay4ae uCnonb3yencs
// nycmol oGbexm KAk 3HAYEHUE RO YMOANGHUG.
return JSON.parse{localStorage.getItem{'userProfile')} || {};
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Obcyxnexne

[Mepepaya obnexta npodunsg HenocpeaCTBEHHO B localStorage.setItem He AacT KenaeMo-
ro »fpexTa, Kak nMokaszaHo B NpuMepe 2.4.

const userProfile = {
firstName: 'Ava',
lastName: ‘Johnson'

};
localStorage, setItem{ 'userProfile’, userProfile);

// Busodum [object Object]
console, log(localStorage.getIten( 'userProfile'));

CoxpaHeHHOe 3HaucHHE paeHO [object Object]. DTo pe3ynawTar BRI30OBA (QyHKLMU
toString ans ofbekTa npodun.

JSON. stringify mpuHHMaeT oObekT K BoaBpailaet JSON-cTpoKy, NpeAcTaBNAOWYHO 00BEKT.
[Nepenaqa odnekta mpodmns nosns3oBatens B JSON.stringify nNpHBOAHT K NOMyuYeHMIO
HuwxenpueeneHHol JSON-cTpoku:

{

"firstName": "Ava",
"lastName": "Johnson”

3ToT moaxoa padoTacT WA TaKHX 0OBEKTOR, Kak MpodMIIb ONB30BATENN, HO creUHdH-
katmns JSON orpanvyuBaet pazHOBHIHOCTb CTPYKTYP, KOTOPBIE MOIYT OBITE NIpecdpazo-
BaHbl B CTPOKY. BooOwe, 270 00BEKTHI, MACCHBBI, CTPOKH, YHCNA, IOFHHECKHE 3HAYEHHA
n null. [Ipyrue 3Ha4yeHus, TakHe KaK 3K3eMIIApbl KNaccoB HAK GYHKUHMH, HE MOTYT OBITh
cepHann3oBaHbI TAKHM 0OpazoM,

2.4. CoxpaneHue CNoXHbIX 00bLEKTOB

Japava

Bbl XOTHTE COXpaHHTbL B NOKAJIBHOM XpaHWIHILE OOBEKT, KOTOPbIH HEIb3A HANPAMYIO
npeobpasoears B ctpoky JSON. Hanpumep, o0bexT npoduns nonb3oparens MOXKeT co-
JepxaTk 00BEKT JaThl, YKAa3LIBAKOUIMIA, KOTAa OH OLIN OOHOBIICH B NOCNEAHHE Pa3.
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Pewenue

Henonwayiite GyHKIMM replacer W reviver COBMECTHO ¢ JSON.stringify H JSON.parse oy
ofecneyeHHs cepHanu3alHK CIMKHBIX JAHHEIX.
PaccmoTtpumM cnenyiommit o0bekT npoduis:
const userProfile = {
firstName: 'Ava',
lastName: 'Johnson’,

// 3mo dama npedcmasnnen cobod June 2, 2025.
/S Mecaus wasunaimcs ¢ &, wo DrRu HasuHanmcs C 1.
lastUpdated: new Date(2025, 5, 2);

Ecnu Bbl cepHanuayeTe 3TOT OOBEKT ¢ MOMOLILIO JSON.stringify, pesynsTHpylomas cTpo-
Ka Oyner comep kaTh NOCIEIHIOK NOIYYEHHYIO AaTy B BUAE CTPOKH AaThl B opmate ISO
{npumep 2.5).

Mpumep 2.5. MonkiTka cepuanuaosars 06beKT ¢ nomowbio obbekra Date

const json = JSON.stringify(userProfile);

Pezynrtupyromas ctpoka JSON BRIIAINT caeayromum obpazoM:

{
"firstName': "Ava",
"lastName": "Johnson”,
"lastUpdated": '2025-06-02T04:00:00.0002"

Tenepe y eac ecTh cTpoka JSON, KOTOpYIO BEI MOMKETE COXPAHHTE B JIOKAIBHOM XpPaHH-
mawe. Oanako, eciii Bbl BbI30BETE JSON. parse ¢ 2ToH cTpokol JSON, pesynpTupyromui
00BEKT OyOeT HEMHOTO OTAHMYAThCA OT HeXxoAHoro. CBoHcTBO lastUpdated mo-npexnemy
ABNAETCA CTPOKOI, a HE AaToil, MOTOMY YTO JSON.parse HE 3HAET, YTO 3TO HO/DKEH OBITH
00BeKT Date.

Jna Tore yToObl cnpaBHTBCA ¢ TAKMMH CHTYAUWAMM, JSON.stringify m JSON.parse moj-
ASPKHBAIOT cneluanbHele QyHKUIHNA, Ha3bIBacMBIE replacer W reviver COOTBETCTBEHHO.
DT PYHKUNH OpPeaocTaBAfOT MONb30BATENbCKYIO JIOTHKY WIS TIPpeoOpa3OBaHHA HENPH-
MHTHBHBIX 3Ha4eHHdil B JSON u U3 Hero.
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Cepuann3iaLms ¢ NOMOWLIO (hYHKUMK replacer

ApTyMeHT replacer B JSON. stringify MoskeT paboTaTh HECKOMEKHMH PA3IHYHLIMH CIIOCO-
6ami. B MDN ecth moapoOHasa mokymeHTauns no ¢yHkuun replacer (https://oreil.ly/
H56TM}.

GOyHKUHA replacer TMPHHAMAET [Ba apryMeHTA: K04 W 3HavdeHHe (TpuMmep 2.6).
JSON. stringify cHavana BeI3bIBaeT 5Ty QyHKUMK ¢ nycToil CTPOKOH B KAYECTBE KIHYA H
npeobpasyeMoil cTpokoii B KauecTse 3HadeHHA. Bml Moxkere mnpeobpazoeare mone
lastUpdated 37echk B CEpHAlH3yeMOE TpEACTaBiIeHWe 00bekra Date, BhI3BaB (QYHKLHIO
getTime(), KOTOpas BHIAAET JaTy B BHIAE KOMHYECTBA MH/NMCEKYHN, TPOINEIUIHX C MO-
MEHTA Havana 3noxu (monHous ng [punsuay 1 aueaps, 1970).

Mpumep 2.6. PyHkums replacer

function replacer(key, value) {
if (key === "") {
// Nepawii swzos replacer, "value” - amo cam ofvexm.
// Bo3spawaem ace ceoiicmsa obvexma u npeolpazyem lastlpdated.
/7 Fipu 3mom UCHOABIYEMCa CUNRAKCUC PACNpocRpaHenus obbexma,
/7 umobs cozdamb konuw “value” neped dobaanenuem caolicmea lastiipdated.
return {
.. .value,
lastUpdated: value.lastUpdated.getTime()
Y
}

// Mocne nepsowawanero2o npeobpaioganus replacer swswiagencs odud pas
/7 dnr kawdol napw key/value. Boasue HUKGKUX 3ameH He mpebyemcs,
return value;

Bel moxete nepeaath 3Ty dyHkuu replacer B JSON.stringify, urobu npeofpazoBaThb
o6nekt B fropmat JSON, Kak mokazaHo B npumepe 2.7,

Mpumep 2.7, ﬂpo.d&hnoﬁaﬂuo B ctpoxy c ﬁouommo replacer

const json = JSON.stringify(userProfile, replacer);

D710 TeHepUpYeT caenyomyio cTpoky JSON:
{

"firstName": "Ava",
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"lastName": "Johnson",
"lastUpdated”: 1748836800000

Yucno B ceoiicTBe lastUpdated — 9To BpeMeHHAA MeTka Ana 2 Hiond 2025 ropa.

flecepuaniaaumn ¢ NOMOLYLIO (hyHKLMK reviver

[Mo3xe, korna Bel nepenaaute 31y crpoky JSON B JSON.parse, crOlicTRO lastUpdated oc-
TaHeTCA B BHAE YHCNA (BPEMEHHOH MeTkY). Bbl MOXeTe HCNoNL30BaTh PYHKUMIO reviver
A4 Opeo0pazoBAHUA 3TOTO CEPHANM3OBAHHOIO YMCNOBOMO 3HAYEHHA OOpaTHO B 00BEKT
Date.

JSON.parse BLI3LIBAET PYHKLHIO reviver ansg kaxaoro csoictsa JSON-cTpokn. Jns kax-
JOr0 KIK4a 3HAYCHWE, RO3Bpallaemoe (yHKUHEH, SBJISETCA 3HAYCHHEM, 33aJAHHBIM B
KOHeyHoM obbexTe (npuMep 2.8).

Mpumep 2.8. ®yHKkuun reviver

function reviver(key, value) {

// JSON.parse swsmsaen reviver odun pas dns kawdod napw Key/value,

// Omcrexusaem xomou lastlpdated.

// Mpodamwaem, ecau amo dedcmsumensHo 3xavenue lastlpdated.

if (key === 'lastUpdated’ && value) {
// 30ech 3HaYEHUEM RBAREMCA BDEMOHHOR MeMKa. Bb moweme nepedams M0 3HaveHue
// konempyxmopy Date, wmobs co3dams ofbexm JaxHss,
/S Cobnanuuiica Ha CoOmBEMCMBYXEE BpPeMA.
return new Date(value);

// Ocmanshbe 3HAHEHUR OCMaKMCA Bez uamerenud.
return value;

Ja Toro MTo0BI KCMONL30BATh reviver, NEpedaiTe ere B Ka4ecTBE BTOPOTO apryMeHTa B
JSON.parse, KaK NoKazaHo B NpHMepe 2.9,

Mpumep 2.9. MapcuHr ¢ nomowbio reviver

const object = JSON.parse{userProfile, reviver);
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DTOT KoA BO3BPaWACT 00BEKT, KOTOPBIH 3KBUBANCHTEH 0OBEKTY Npo(UIA Nonb3oBaTeNA,
¢ KOTOPOTO Mbl HAYHHANH:

{
firstName: 'Ava',
lastName: ‘Johnson',
lastUpdated: [Date object representing June 2, 2025]

O6cyxaeHne

C NOMOIIEBIO 3TOr0 HAASKHOrO METoda npeoOpasosaHua obnekra B hopmat JSON M 06-
PaTHEO, KOTOpLIH COXpaHAeT CBOHCTRO Date HEHM3IMEHHLIM, Bbl MOXKETE COXPAHHThH 3HAYE-
HHx B JIOKAJIEHOM XPaHWITHILE.

[IpuBegenHbIH 306Ck MOOXOA — 3TO BCETO NMINL ONHH M3 cnoceboB paboTl ¢ GyHKUHEH
replacer. BMecTo GyHKUMM replacer Bbl TAKXKE MONKETE ONpeaenuTh GyHKLHIQ toISON anst
npeodpasyemor ctpoku. B coueranun ¢ ¢abpuunoit pynkuneid QyHKuMA replacer He
notpedyerca.

®abpuynbie GyHKuMM

B npumepe 2.10 nenonbzyerca ghabpuvunan chynkyus ons cozganus obbextos npoduns
none3coBateni. OHA NPHHHMAET HECKONBKO APTYMEHTOR H BO3BPALLAET HOBLIH OOBEKT,
cofiepallMi AaHHbIE, OCHOBAHHBIE HA 3THX apryMmenTax. ®abpuunas dyHkuHs aHa-
norH4Ha PYHKUMH KOHCTPYKTOpA Knacca. OCHOBHOE OTIHYHE 3aKNIOMAETCA B TOM, HTO
Bbl HCMOMB3YeTe PYHKUHMIO KOHCTPYKTOPA C ONECPaTopoM new, a hadpuuHas dyHKuMS
BBI3LIBACTCH HANPAMYID, KaK W moban apyras QyHKUHS.

Mpumep 2.10. Ucnonb3oBauue habpuuHon dyHKuuK, gobasnawwen dyHkuuo toJSON

/*t
* @afipuqHan QyHKyuA Gas co30aHuA obbekma NPOPUAR NOALICBAMENA,
* co csolcmaom lastlpdated, pasHsm today, u memodom toJSON
*
* @param FirstName - uMA noas308amens
* @param LastName - damusus nonab3osamens
Y/
function createUser(firstMame, lastName) {
return {
firstName,
lastName,
lastUpdated: new Date(),
toJSON() {
return {
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firstName: this.firstName,
lastName: this.lastName,
lastUpdated: this.lastUpdated.getTime()};

const userProfile = createlser('Ava’', 'Johnson'};

BrizoB JSON.stringify ¢ oObekToM B npuMepe 2.10 BozBpamaer 1y ke cTtpoky JSON, uto
W PaHBLIE, ¢ COOTBETCTBYIOWMM NpeobpaszosanueM lastUpdated BO BPEMEHHYIO METKY.

He cymectryeT nogoGHOro MexaHH3Ma Jns NpeoGpazoBaHus cTpokH obpaTHO B
o0bekT ¢ nmoMmompK JSON.parse. Ecii BB HCTIONB3YETE MOAXOA tolSON,
MOKa3aHHbLA 3]€Ch, BAM BCEe PaBHO moTpedyeTca Hanucarth GyHKUHK reviver,
4100Bl NPABUNLHO AeCePHANM30BATE CTPOKY NMPO(UIA NONB30BATENS.

MNMockoneKy $yHKUHM He MOTYT OBITh CEPHATH3OBAHLL, pesyabTupylomas cTpoka JSON
He OyzeT comepkark CBOWCTBO toJSON, Kakoiil Okl MeTOI BBl HM BHIOpATH, Pe3yabTHPYH)-
it JSON Oyaer OZHHM B TeM Ke.

2.5. OTcnexvBaHne n3MeHeH B XpaHUnuiLe

3agava

Bul xoTHTE nONYy4YaTh YBEAOMIEHHE, KOTNA ApYrad BKIAAKA H3 TOro e HCTOUHHKA BHO-
CHT H3MEHEHHA B NOKANTEHOC XPaHHIHLIE.,

PeweHune

[Mpocnywaiite cobeithe storage B oObekTe window. OHo cpabaThiBaeT, koTAa ApYrHe
BKJIQJIKH MJIH CEaHCHI, OTKPBITEIC B TOM ke Gpaysepe, BHOCAT HIMEHEHHA B KakHe-nHbo
JAHHBIC B TOKATBHOM XpaHHNHLIE (ipuMep 2.11).

Mpumep 2.11. MpocnylwmBaHne W3MEHEHWIA B XpaHUNULLE C APYron BKNaaKu

J// Tpocayuuaarue cofimua 'storage’. Ecau dpyzan sxiadka meHAem
// anemenm 'savedColor', obrosume colorPicker amold cmpariyst HOBoIM IHAYEHUEM,
window.addEventListener('storage', event => {

if (event.key === 'savedColor') {
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console.log( 'New color was chosen in another tab:', event.newValue);
colorPicker.value = event.newValue;

}
i

Bcnomuute BrGop usera M3 peuenta 2.2. Ecnu nons3oBaTeNbh OTKPBIBAET HECKOMBKO
BKIAJOK W HU3MCHAET LBET Ha APYroH BKIAJIKE, Bbl MOXKETE MONYYHTE YBECIOMICHHE H
0OHOBHTH NOKANBHYIO KOIIHIO JAHHBIX B MaMATH, HTOOB! B OBIII0 CHHXPOHH3HPOBAHO,

CoObITHE storage re 3anNyYCKaeTca Ha BKIAaJKe HIH CTpaHHUeE, Ha KOTOpOﬁ 330 (4]
MPOH3BEAEHO HIMEHCHHE XPAaHHIHLIA. Ono MpeoHA3ZHAYCHO OJ14 OTCICKHBAHHA
HW3IMEHSHHH, BHECEHHEBIX dpyzu.-uu CTpaHHUAMH B TOKANEHOE XPAaHHIHLIC,

CobprTHe storage YKa3blBaeT, KakoH KAy ObiM H3MEHEH W KAKOBO €r0 HOBOE 3Ha4YeHHE.
OHo TaKKe COIEPHKHT CTApOo€ 3HAYCHHE Ha cnyqaﬁ, €C/TH OHO MoHaaobuTCS BaM Ans
CPaABHCHHA.

ObcyxneHune

QCHOBHBIM BAPHAHTOM HCIICIL3OBAHHA CcOORITHA storage ABIASTCA CHHXPOHH3AUHA He-
CKOJIEKHX CEaHCOB APYT ¢ APYTOM B PEXHME PEALHOTO BPEMEHH.

CobsiTie storage 3anycKaeTcs TONBKG [UTA APYTHX BKJIAOOK H CEaHCOB B TOM JKe
Opayzepe Ha TOM e YCTPOHCTRBE.

Jlaxe ecnM BBl He OTCle)KHMBaeTe COOBITHE storage, BCe CECCHH OJHOIO HCTOYHHKA TIO-
NMPeXHEMY HCTIONB3YIOT OIHK H TE XK€ NaHHbIe MOKANBHOro XpaHunuia. Ecnu Bu BeI3O-
BeTe localStorage.getItem B MOOOH MOMEHT, BBl BCE PABHO MOYUUTE NOCAEAHEe 3Have-
uue. CobbITHe storage MPOCTO NPENOCTARNAET YBEJOMICHHE B PEXHME PEuILHOIO Bpe-
MEHH 0 TOM, KOTAa MPOHCXOJMUT TAKOE H3MEeHEeHHE, YToObl IPHIIOKEHHE MOIJIO ODHOBHTL
JIOKaTBHEIC JAHHBIE,

2.6. Mounck Bcex U3BECTHLIX KOven

3agava

Bbl XOTHTE 3HATE BCE KMOYH, KOTOpBIC B JAHHBIH MOMEHT HAXOOATCH B NOKANBHOM Xpa-
HHAHWIE ANA TEKYLIErD HCTOYHHKA.



48 | Tpasa?

Pewenue

Hcnoneayiite ceoiictBo length ¢ ¢yHkuMel key 1N cO3TaHHA CIHCKA BCEX M3BECTHRIX
xnrodei, OOBEKThI XPAHANWILA He MMEIoT GryHKUMY NPAMOre BO3BpaTa COHCKA KkoYeil,
HO Bbl MOKETE CO3AATH TAKOH CIIHCOK, HCMOMB3YA CIELY HOLLEE:

# ceoiicTBo length BO3BpalllacT KONHYECTBO KMIOYEIH;
¢ yHKUHA key, KOTOPOH 33A3aH MHASKC, BOIBPAILAET KAKY ¢ 3THM HHASCKCOM.

Brl MoxeTe 00beaUHHTE UX uMEIeM for, UToOBI CO30aTh MACCHE BCeX KIHOYEH, Kak noka-
3aHO B mpuMepe 2.12.

/ L33
* (ozdaem Maccug BCEX KAHHEd, HAGORHHMIX 8 NOKQALHOM XDaHUALWe.
* @returns maoccug kmoved
*/ _
function getAllKeys() {
const keys = [];

for (let i = ©; 1 < localStorage.length; i++) {
keys.push(localStorage.key(i));

return keys;

ObcyxaeHne

Be1 MoxeTe KOMOHHHPOBaTE CBOHCTBO length n GyHKUHIO key NS BRIMOAHEHHS APYTHX
THNOB 3aNpocoB. 3T0 MokeT OBITh, HapHMep, QYHKUMA, KOTOpad NPHHUMAET MacCHB
KIIYEH W BO3BPAINAET OOBEKT, COACPHKALIMA TOIBKO 3TH napsl "knrod/3HadeHne” (npH-
Mep 2.13).

énpumepZJS.SanpocnonuuoxchBanap“unmqhuaqeuue"

function getAll(keys) {
const results = {};

// Fposepuns Kaxowl K4 8 AOKATLHOM XPOHWILIE .
for (let i = 0; 1 < localStorage.length; 1++) {

/7 Roaywume 1-0 xmow. ECau B maccuse Kaodeld eCmb 3mom KA,
// doBasume cam K4 U €20 3HQYeRUe 8 pe3yabmupyouuld oBbexm.
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const key = localStorage.key(i);
if (keys.includes(key)) {
results[key] = localStorage.getItem(key);

// Pesyasmam meneps codepwum ace nape key/value,
// Komopwle Cyuecmaym B AOKAILHOM XDAaHWIIE.
return results;

}
Mopapok pacnonoxkenus Kinoueil, ykaszanHolit B GyHkuMu key, MOXKET OTIH-
"aThed B pazHbIX Opaysepax.

2.7. YpaneHue AaHHbIX

3agava

Bbl xoTHTE YAAMHTE HEKOTOPLIE HITH BCE JAHHBIC W3 NOKATBHOrQ XpaHWIHIIA.

Pewetxune

Hcnonb3ayiiTe MeToabl removeltem H clear. s Toro 4rodnl yaanuTb onpeaelieHHYIo Napy
"irou/3HaueHHe" M3 NOKaNBLHOTO XPAHWIHILA, BBEI3OBHTE localStorage. removeltem CO 3Ha-
ueHHMEM KITH0Ua (npumMep 2.14).

/7 Jmo BesonacHan onepayuA. ECAU KM He cyuecmsyen,
/7 UCKMoGeHUE HEe ZeHepupyemcA.
localStorage. removeltem( 'my-key');

BrisosrTe localStorage.clear, 4ToGbl YAQNHTE BCE JAHHBIE H3 JIOKATLHOTO XPaHMUIHUIA
ANA TEKYLIEro HCTOYHWKA, KaK MOKa3aHo B npumepe 2.15.°

Npumep 2.15. YaaneHwe Bcex 3NeMEHTOB M3 NOKanbHOMO XpaHunuiya

localStorage.clear();



50 | [naeaz

O6cyxaeHne

bpay3sepsl orpannunBalot 00beM AaHHBIX, KOTOPBIE BB MOXKETE XpaHUTh B Web Storage.
OOCEIYHO TUMHT COCTaBAST okono 5 M6Baiit. JIng Toro 9robel H30€kKAThL HEXBATKH MECTA
H BOJHHKHOBEHHMA ONTHOKH, BaM CNeOyeT YAANATh HEHYKHEBIC 3IEMEHTEL. B 3aBHCHMOCTH
OT TOTO, 1711 4€T0 Bbl HCMoNb3yeTe Web Storage, Bel TakkKe MOXKETE PEAOCTABHTE MOMb-
30BaTENAM BO3MOXKHOCTh CAMHM YAANATh COXPAHEHHBIE AanHBE. [IpencTaBbTe CcpeacTBo
BBIGOpa 3MOI3H, KOTOPOE COXPaHAET HENABHO BHIOPAHHBIC IMOL3H B JOKAIBHOM XPaHH-
nuue. Ber moxkere mobaputk kHomky Clear Recents (OuucTiTh nmocnemrue), xotopas
YAANAST 3TH JICMEHTEL.



FMMABA 3
URL-agpeca v maplupyTtunsauma

3.0. BBegeHue

BonBWIHMHCTBO BeO-CTPAHHI U NPUACKEHHH Tak WIH HHave pabotator ¢ URL-anpecamu.
310 MoxkeT ObITh TAKOE JEiCTBHE, KaK CO3AaHUE CCHUIKH ¢ ONPee/icHHBIMH NApaMeTpa-
MM 3ampoca HITH MaplupyTh3anva Ha ocHobe URL-aapeca B 0JHOCTPaHHYHOM NPHIOXKE-
HuH (single-page application, SPA).

URL-agpec — 3To NpocTo CTpoka, COOTBETCTBYIONMIAA HEKOTOPLIM NMPaBHNaM CHHTAKCH-
ca, onpeaeneHHbiM B RFC 3986 "YuuduuuposanHunlil unentuguxarop pecypea (URI):
ofwui cuHTakcHe" (https://oreilly/SUziR). CymecTsyeT HECKONBKO COCTABHBIX 4acTeH
URL-agpeca, koTopble BaM, BO3MOKHO, NoTpedyeTca NpoaHATH3MPOBAaTh MM oOpabo-
TaTh. BEHINONHEHHE 3TUX ONepaluit ¢ NOMOLIBIO TAKHX METOIOB, KaK PEry/IApHEIE BEIpa-
KCHHA WIH KOHKATEHALINA CTPOK, HE BCETA HAJEXKHO.

Ceronua Gpayseprl nongepxuearor URL APL. Jtor APl npenoctaBnser KOHCTPYKTOP
URL, KOTOpBIii MOXET CO30aBaTh, BLIBOAHTE W MaHumyauposate URL-anpecamn. CHa-
yana 37oT API GBI HECKOIBKO OrpaHHUeH, HO B OoJiee MO3OHWX 0OHOBAEHUAX ObLIH AO-
GaBNeHEl YTHINTH, Takde Kak HHTepdeic URLSearchParams, KOTOPBIE YNPOCTHIM cO30a-
HHE W YTE€HHE CTPOK 1ampoca.

Yactn URL-agpeca

Koraa ew Be3biBaeTe KoncTpykTop URL-anpeca co ctpokoii, npeactapnssowedt aonyc-
tumelit URL-anpec, pesynsTHpyoOlUil 00BEKT COOEPXKHUT CBOICTBA, NMPEACTABNAOLINE
pa3nuyHbie cocTaBHEIE kKommoHeHThl URL-agpeca. Ha puc. 3.1 mokasaner Haubonee yac-
TO HCTIONB3YEMBIE KOMMOHEHTBL.

lipomoxon (1).

Hns BeG-anpecor oOmUHO HCNONB3YeTCA http: uan https: (oOpaTuTe BHUMAaHUE, UTO
IBOETOUHE BKIKUYEHO, 4 CISLIH OTCYTCTBYIOT). BO3MOXKHEL H ApyrHe NPOTOKONbI, Ta-
kue kak file: (A0s gokanbHoro dafina, He paiMellleHHOro Ha cepeepe) Uin ftp: (ans
pecypca Ha FTP-cepeepe).
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Hums xocma (2).
Hma aomeHa HaH xo¢ta (example.com).
IIyme (3).

IMyts K pecypcy OTHOCHTENBHO KOPHEBOIO KaTajgora Cco crielleM B Hauane
(/admin/login).

HTouckosste dannote (4).

JOrle mapaMeTph 3anpoca. BrnrouatoT cumson ? (?username=sysadmin).

O ©O ® ® |

https://example.com

Puc. 3.1. [Ipumep URL-anpeca ¢ BELACNEHHBIMH COCTABHBIMH YACTAMHM

HwmetoTtea u apyrue wactu URL-aapeca.
New (hash).

URL-aapec MOXeET coaepark Xell (BKAKOYas CHMBoA xewa #). MHoraa 910 uenons-
3yeTcs A8 BHYTpeHHell HaBUTALUMH B CTapblX OQHOCTPAHMYHBIX NpHAOkKeHHax. [ns
URL-agpeca https://example.com/app#priile 3Hauenuem xewa 6yaer #profile.

Xocm (host).

AHANOTHYHO hostname, HO TAKXKE BKIKYAeT HOMep MOpTa (ecAM yKasaH), HanpHMep
localhost:8443.

Hemounuk (origin).

Hetounuk URL-aapeca. OOBIYHO BKITIOYAET NMPOTOKOJ, HMA XOCTA H NOPT (ECAH OHH
yKazaHhl).

Bl MoxkeTe nonyunts ¢cTpoky URL uenukom, BbI3BaB 114 Hee MeTOJ toString MM obpa-
THBIIUKCH K ee cBoficTBY href.

Ecnu koHcrpyktopy URL nepenaercs Hegonyctumas cTtpoka URL-aapeca, ol reHepu-
PYET HCKITIOUEHHE.

3.1. Onpenenenue oTHocutensHoro URL-agpeca

3apava

Y Bac ecTh uacTHuHbifl uAK oTHocHuTenbHBIli URL, Hanpumep fapifusers, KOTOpHIH BRI
XOTUTe Opeolpa3oraTh B MoJHbIA abcomoTHeA URL, nanpumep https://example.com/
api/users.
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Pellenue

Coszpaiite o6bekt URL, nepenas ornocurensunit URL n xemaemeiii 6azoenit URL, kak
NoKazaHo B npuMepe 3.1.

Mpumep 3.1. CozpnaHne otHocuTensHoro URL-agpeca

/**
* Jadarsl omHocumentHbl nyms u Gasosud URL -adpec.
* Pesyasmam - NoAHSG abcomemisi URL -adpec.
* @gparam relativePath - omrocumessHui nyme dar URL
* @param baselrl - donycmuseid URL -adpec 8 kavecmee Gaszoso2o
Y
function resolvelrl(relativePath, baseltrl) {
return new URL{relativePath, baseUrl).href;

/7 https://fexample. comfapi/users
console. log{resolvelrl{ ' fapi/users', 'https://example.com’));

Be3 Broporo aprymenta koncTpyktop URL Brigan 6er ownbky, nockoneky /apifusers He
Apnaetca ponyctuMbiM URL-agpecom. Bropoii aprymeHT seiserca GasoBelM ans mo-
crpoenua Hoeore URL-agpeca. Ilpw noctpoennn URL-aapeca npeanonaraercs, 4to
yKa3zaHHBIH NyTh OTHOCHTCA Kk Dazosomy URL-appecy.

ObcyxaeHne

BropeiM aprymMeHTOM AomkeH OvITe gonycTHMEIA URL. na co3nanus OKOHYATENBHOIO
URL-aapeca npUMeHAIOTCS THNHYHblE NMpaBuWAa A7 AOTYCTHMOrO B 3aBMCHMOCTH OT
nepeore aprymeHta otHocutensHoro URL-anpeca.

Ecnw nepswiii apryMeHT HAaUHHAETCA C KOCOH 4YepThl, TO MyThk K Gazoeomy URL-anpecy
urHopHpyetca, U Hobelii URL-afgpec ykasslpaeTcsi OTHOCHTENLHO KOPHEBOrO KaTajlora
Oaszoporo URL-agpeca:

// https:/fexample.com/api/vl/users

console. log{resolvelr\(' fapi/vl/users', 'https://example.com'});

/7 https://example.com/api/vl/users
/7 3amemsme, umo Japi/v2 ombpacwsaenmch u3-3a cAewa 8 /api/vl/users
console.log(resolvelr (' fapi/vlfusers’, 'https://example.comfapifv2'));



54 | f(naea3

B npotueHoM cnyuae URL-agpec BeluKcnseTca oTHoCHTENBHO Oazoporo URL-anpeca:
/7 https:/fexample.com/api/vi/users
console.log{resolveurl('../vlfusers/', 'https://example.comfapi/ve'});

// https://example.com/api/vi/users
console, log{resolveUrl( 'users', ‘https://example.com/api/vl/groups')};

Ecnu nepseiii aprymeHT caMm no ceGe apaserca gomyctumeiM URL-anpecom, Gazoektit
URL-aapec uraopupyeTca.

Ecnu BTOpOH apryMeHT KOHCTPYKTOpA HE ABAAETCA CTPOKOM, ATA HEro BbI3LIBACTCH Me-
TOJ toString H MCIOUIB3YETCA PE3Y/ILTHPYIOWIAs CTPOKA. 2TO 03HAYAET, UTO Bhl MOXKETE
nepenagark apyrue o0vekTel URL wnu naxke gpyrue obwexthl, noxoxune Ha URL. Bm
Jaxe MOeTe nepenaBaTh window.location (0OBEKT Location, CBOICTBA KOTOPOro aHalo-
ruunnr ¢cBoitcteam URL) mns coszanns Hoporo URL B Tekylnem HcTodHHKe (npH-
mep 3.2).

MNMpumep 3.2. CoagaHue oTHocuTensHoro URL-agpeca B TOM e UCTOYHMKE

const usersApiUrl = new URL('/api/fusers’, window.location);

3.2. YpaneHue napameTpoB 3anpoca u3 URL-agpeca

3apava

Bel xoTHTE YAAIUTE BCE MapaMeTprl 3anpoca u3 URL-agpeca.

Pewenne

Co3paiite 06bext URL n npucseiite ero cBoHcTBY search 3Ha4YeHHe NMyCTOH CTPOKH, Kak
NOK333aHO B npumMepe 3.3.

Mpumep 3.3. YpaneHnue napameTpos 3anpoca URL

/**
* Ydanasem ace napamempsl u3 URL-adpeca.
*

* @param inputUrl - cmpoxa URL-adpeca, codepxawar napamemps 3anpoca
* @returns Hosyn cmpoxy URL-adpeca Ge3 napamempos 3anpoca
*/
function removeAllQueryParameters{inputurl) {
const url = new URL{inputUrl);
url.search = '';
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return url.toString();
}

S/ Pesyasmam 'https://example.com/api/users’
removeAllQueryParams{'https://example.com/api/users?user=sysadnindq=user');

Ob6cyxaeHne

[Tapametpel 3anpoca B URL-aapece npeacTaBiaeHbl ABYMS CINOCODAaMM: ¢ MOMOIUBK
CBOHCTBA search H cBoOHCTBA searchParams,

3HayeHue cBOMCTBA search — 3TO CIJHHAA CTPpOKA, coJcpixallan BCC MapaMETpLl 3anpoca
BMEeCTe ¢ Ha4albHBIM CUMBONOM ?. EClIM BEI XOTHTE YHanuThe BCK CTPOKY 3anpoca, Mo-
JKETE 3aJaTh 4714 HESE 3HAYECHNE I'IYCTOFI CTPOKH.

O6paTiTe BHUMAHME, YTO AJIA CBOKHCTBA search 3ajJaHo 2HauyeHHe nycToii crpoku. Eciu
BEI 33JaAHTE JN HEro 3nadeHne null, Bl NOAYYUTE DYKBANBHYIO CTPOKY null B cTpoke
3anpoca (npumep 3.4).

Mpumep 3.4. HekoppekTHaa NonekITka yaanuTe BCe NapaMeTpkl 3anpoca

const url = pew URL{'https://example.com/api/users?user=sysadmindqg=user');

url.search = null;
conscle.log{url.toString())}; // https://example.com/api/users?null

CBoiicTBO searchParams ABIAETCA 00bEKTOM URLSearchParams. QHO COMEPXHAT METOABI 1/I51
npocMoTpa, nobapnenua W yaaneHns napaMerpor sampoca. [Ipu moGaBneHuu mapamet-
POB 3anpoca OHO aBTOMAaTH4eCkH 00pabaThiBaeT CHMBOJIB KOLHPOBKH. ECIH BEI XOTHTE
YAATHTE TONBKO OOHH MapaMeTp 3an0poca, MOXKeTe Bbl3BaTh MeTo] delete muis 3Toro 00BEKTA,
KaK 10Ka3aHo B npumMepe 3.5.

Mpumep 3.5. Ynaneuune ogHoro napamerpa 3anpoca

/**
* Yoanrem odun napamemp u3z URL

*

* @param inputUrl - URL-cmpoka, codepxayas napamemps 3anpoca
* @param paramiiame - uMA YOOAREMOZO NADAMEMPA
* @returns Hosyw URL-cmpoky C ydaneHHsm napamempoM
*/
function removeQueryParameter(inputUrl, paramiame) {
const url = npew URL{inputUrl);
url.searchParams.delete(paramiame);
return url.toString();

}
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console. log(
removeQueryParameter(
"https://example.comfapi/users?user=sysadminkq=user',
‘'
)

Y; // https://exomple.com/api/users?user=sysadain

3.3. lo6aenenne napamerpos 3anpoca k URL-agpecy

3apava

Y Bac ecTb cymecteyiownit URL-anpec, B KOTOpOM, BO3MOXHO, YiKe NPHCYTCTBYOT He-
KOTOpbIE MApPAMETPhI 3AMPOCd, H Bbl XOTHTE N00ABHTH AOMOIHHTEIbHBIE NApaMeTpPhi 3a-
npoca.

Pewenne

Hcnonbayiite o6bekT URLSearchParams, JOCTYIHBIH Yepe3 CRONCTBO searchParams, YTOOLI
J0GABMTE AOTONHUTENBHEIE NapaMeTpEl (NpuMep 3.6).

Mpumep 3.6. lobaeneHue AONONHWUTENbHbIX NapaMeTPOB 3anpoca

const url = new URL{'https://example.com/api/search?objectType=user');

url.searchParams,append( 'userRole', 'admin');
url,searchParams.append{ 'userRole', 'user'});
url.searchParams.append( ‘name', 'luke');

/I Mevamaem
"https://example.com/api/search?objectType=userfuserfRole=adminfuserRole=user
&name=1uke"

console.log(url.toString());

Obcyxnenne

HanauyaneHo »rotr URL-agpec yxe comepxuT mapameTp 3anpoca {objectType=user).
B xofe ucnonblyercs cBOMCTBO searchParams npoaHanuzuposannoro URL-aapeca mns
nobasneHun ele HecKoabKUX napameTpos 3anpoca. JobasneHsl asa napaMetpa UserRole.
Koraa Bel ucnonp3yere MeTod append, oH A0GABNACT HOBBIC 3HAUCHHA M COXPAHAET
cyniectBylolume. JIns Toro yToOm 3aMEHUTH BCE NApaMETpPhl ¢ 3aJaHHBIM HMEHEM HOBEI-
MH JHAYEHHSIMMH, BbI MOXKETE BMECTO append HCTIONL3OBATh METON set.
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C HoBbIMH napaMeTpamu noaneiii URL-aapec Teneps OyneT BEITIAAETE CNEIYIOLHM 00-
pazoM:

https://example.comfapi/search?objectType=user&userRole=adminguserRole=user&name=luke

Ecnn BRI BeISBIBAETE append ¢ UMEHEM NapaMeTpa, Ho Oe3 3HAYSHHA, BBl NOJYYHTE HC-
KJIIOYeHHe, Kak MoKasaHo B npumepe 3.7.

Mpumep 3.7. MonbiTka BbizoBa append 6e3 sHaueHUn

const url = new URL{'https://example.com/api/search?objectType=user');

/7 TvpeError: Failed to execute 'append’' on 'URLSearchParams’:
// mpebywmca 0aa apaymenma, a npedcrasneH odum,
url.searchParanms.append( ‘name'};

3T0T MeTOA KOppeKkTHO obpabarTeiBaeT apryMeHTEl ApyrHx THnoe. Ecnm oH nonyvaer
3HAYEHHE HE CTPOKOBOTO THNA, TO MpeobpasyeT ero B cTpoky (npumep 3.8).

Mpumep 3.8. [loGaBreHne He CTPOKOBLIX NapameTpoB

const url = new URL{'https://example.com/api/search?obiectType=user');

/7 Peayavmupyiouud URL umeem credyiuyie cmpoky 3anpoca:
// PobjectType=user&name=null&role=undefined
url.searchParams.append( ' name', null);
url.searchParams.append( 'role', undefined);

Hcnonsszoranue URLSearchParams ana noDaBieHHs NapaMeTPOB 3ampoca ABTOMATHYECKH
yCTpaHAeT Modble NoTeHUHanbHee npobneMm ¢ KoguposkoH, Eciau Bel goGaeigere na-
paMeTp ¢ 3apelICPBUPOBAHHEIM CHMBOAOM (onpedeneHHniM B RFC 3986), ranpumep &
HIH 2, URLSearchParams aBTOMATH4ECKH KOAMPYET WX, 4TOOBI 00ECTIEYHTh AONMYCTHMBIH
URL. B nem ncnonssyercs npoyenmuoe kodupoearue (percent encoding), koraa noGae-
Agerca 3HAK NPOUGHTA, 33 KOTOPBIM CHEAYIOT 1IECTHAAUATEPHYHBIE LUUDPEI, IPe/ACTaB-
AAKWHE COOTBETCTBYIOWAHA cHMBon. Hanpumep, & cTaHOBHUTCA %26, NOTOMY 4TO Ox26 —
3TO WECTHAMUATEPUYHBIA KO AMS aMIIepcania.

BEl MoxeTe YBUAETEL 3TY KOOHPOBKY B ,ELEﬁCTBHH, A00aBUB napaMcTp 3allpoca, colcpxa-
U HECKONEKO 3ApE3CPBHPOBAHHBIX CHMBOJIOB, KaK MNOKA3AHO B IIPHMEDE 3.9

Mpumep 3.9. Kognposka 3ape3epBMpoBaHHbIX CUMBOMOB B NapameTpe 3anpoca

const url = new RL('https://example.comfapi/search');

/7 Mpudymamusil npuMep CrMpoku, SeMOHCTPUDYIWE HECKOALKO 3ape3epaupOBOHHLX CUMBON0S
url.searchParams.append('q’, 'admin&user?luke');
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Pesynetupyromui URL-agpec npuobpetaet Bua;
https://example.com/api/search?q=admin¥%26user%3Fluke

URL-aapec conepkut %26 BMecTO & H %3F BMECTO ?. 3TH CHMBONEL HMEKT 0c000€ 3Ha4e-
HHe B URL-anpece. ? yKa3blBacT Ha HA9AN0 CTPOKH 3ANPOCA, 3 & ABIACTCA pa3aenuTeneM
MEXAY MapaMeTRamMH.

Kak nokazano B npumepe 3.6, MHOTOKpaTHLIA BBI3OB MeTOa append C OHUM H TEM ke
KTH04oM To0apnseT HOBBIH NapaMeTp 3ampoca ¢ 3a0aHHEIM KIHouoM. Korja Bel BhI3BIBAE-
Te .append('UserRole', ' user '), oH nofamnser nmapameTp UserRole=user U COXpaHAET
npeaslayuil UserRole=admin. ¥ 00bekTa URLSearchParams Takxe €CTh METOH sef, KOTO-
peiil Takke 1oDABNAET mapaMeTpsl 3amnpoca, HO NO-ApYroMy. set 3aMeHsAeT BCe CYLIECT-
BYIOILHE MapaMeTphbl B COOTBETCTBHU C 3aJaHHBIM KIIOYOM HOBBIMH MapaMeTpaMH (NpH-
mep 3.10). Ecnu Bel nmoneiTactece co3nath URL-agpec ¢ TemMu ke napameTpam,
UCMONB3YA set, TO NOXYYUTe APYTON pe3ynbTaT.

const url = new URL{'https://example.com/api/search?objectType=user');

url.searchParams,set{'userRole’', 'admin');
url.searchParams,set('userRole’, 'user');
url.searchParams,set('name', 'luke');

Koraa Bel MCIONB3IyETE METO set BMECTO append, BTOpoH mapaMmeTp userRole Iepesai-
ChIBAET NepebIi, H B peaynsTaTe noay4actca URL-anpec:

https://example.comfapi/search?objectType=userduserRole=user&name=1uke

ObpaTHTe BHHMaHHE, YTO CYLUIECTBYET TOJILKO OAHH ITAPAaMETP userRole — IOCTIEAHHH,
KoTopsid 6sin aobaBneH.

3.4. YreHne napameTpoB 3anpoca

3apava

Bb[ XOTHTC ﬂpoaHaJ'IH'SH]DOBaTh napameprl 3anp0ca H BBIBCCTH HX CNHUCOK B UR_L-
aapece.

Pewenne

Henonesyiite metoa forEach ans URLSearchParams, uToOBl BBIBECTH CMMCOK Kawuell H
3HaueHmii (npumep 3.11).
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- Npumep 3.11. Yrenne napameTpos 3anpoca

/ ik
* [lpunumaen URL u BO3apawa@em MOCCUB NOpAOMEMPOR 3GnPOCa

*

% @param inputUrl - URL-cmpoxa
* @returns maccus obvekmos - nap "kmey/3Havenue”
*/
function getQueryParameters(inputUrl) {
// Mot we Mowem 30eCh UCNOIL308aMb OBLEKM, ROMOMY 4MOo Mowem bbb
// MHONECMBO NApaMeEmpos C OOHUM U MeM Ke K/OYOM, O Mkl XOMUM BEDHYME 8CE NapaMemps.
const result = [];

const url = new URL(inputUrl);

// fobaansem napy key/value k pesyasmupyiueMy MAaccusy.
url.searchParams.forEach({(value, key)} => {
result.push({ key, value });

i

/7 Pesyaomam zomos!
return result;

ObcyxneHne

IIpn ykaszaHuu napameTpos 3anpoca B URL-agpece Bce 3ape3epBHPOBaHHEIE CHMBOIIBL C
NPOUEHTHBIM KOAHPOBAHHEM JEKOAHPYIOTCA 00PaTHO K UX UCXOAHBIM 3HaYeHHAM (Tpu-
Mep 3.12).

Mpumep 3.12. Ucnons3osakme dyHKuuW getQueryParaneters

getQueryParameters{'https://example.com/api/search?name=1luke%26ben’); @

@ [TapameTp name COZEPKUT CUMBOII aMIIEPCAH/IA B TIPOLEHTHONH HOTALIHH (%26).

3TOT KOA BLIBOIUT name=luke%26ben ¢ HCXOAHBIM He3alH(POBAHHEIM 3HAYCHHEM:
name: lukefben
forEach BEIMONHAET MTCPALMIO MO KVKAOH YHHKANBHOH KOMOWHauMu map “Kimoy/3Ha-

yerue". Haxe ecnu URL-agpec coaepHT HECKOJIBKC MapaMeTPOR 3ampoca C OJHHM H
TEM e KITIOUOM, Kaxdad YHUKANLHAA Napa "KIK0Y/3HaueHHe" BHIBOLATCA OTAEIBHO.
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3.5. Cospanne npocroro Mapuipyrusartopa
Ha CTOPOHE KMNEHTa

3agava

Y Rac ecTh OAHOCTPAHHYHOC MPHIOKCHHE, H BBl XOTHTC A00aBUTE MApPIIPYTH3ALUHK HA
CTOPOHC KMHCHTA. Tax Bl NO3BOAHTE MNOALIOBATENIO [IEPEMCIUATECA MCKAY Pa3/THYHBEIMH
URL-aupecaMH Be3 co3NanuA HOBOrO CETEROTO 3anpoca npH mOMOIIK 3aMeHbl COACPXKH-
MOrQ Ha CTOPOHE KJTHEHTA.

Pewenne

Hcnonw3syiite history.pushState n coObTHe popstate A1 peanu3ally NPOCTOro Maplupy-
TH3aTOpa. JTOT NPOCTOH MapLIPYTHIATOp OToOpakaeT codcpskHMoe waliioHa, koraa
URL-aapec coBMafiact ¢ H3BRECTHLIM MapwipyTomM (npumep 3.13).

Mpumep 3.13. NpocTon MapwpyTU3aTop Ha CTOPOHE KNMeHTa

/7 Onpedenerun MOpupymos. Kawosid mapupym uMeemn Rymb U codepaumoe 08 npocMompd.
const routes = [

{ path: '/', content: '<hl>Home</h1>' },

{ path: '/fabout', content: '<hl»About</hi>' }
I

function navigate(path, pushState = true) {
/7 Haimu coomsemcmayaull Mapupym U NpOCMORpEns COOeDRUMOE.
const route = this.routes.find{route == route.path === path);

// Byobme ocmopowHbi Npu ucnonb3osasul innerHTML, m, k. 3mo mowem Bbimb HebesonacHo.
document . querySelector('#main'}.innerHTML = route.content;

if (pushState) {
// Hadenum URL OAr coomsemcmBus HOBOMY Mapipymy.
history.pushstate({}, '', path);
}
}

YCTaHOBHB TOT MapWPYTH3ATOP, Bbl MOXeTe J100aBNATh CCbUIKK:
<a href="/">Home</a>
<a href="fabout">About</a>
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history.pushState u cobbiTHe popstate

MeTton pushState rmoGanbHoro obnekrta history uamensier tekyiuuii URL-agpec Ge3
nepesarpy3ku cTpannikel. On aodaenset Hoeelit URL-agpec B uctopuio Opay3sepa.

MeToa npHHKUMaeT TpH apryMeHTa.

+ [lepsbiii — 00beKT, coaepkallHil NPONIBONEHBIE JAHHBIE, KOTOPBIE He0OX0aHuMO
CBA3ATE C HOBBIM COORITHEM B history. JTH NaHHBIE 0 COCTOAHMH TAKXe JOCTYMHbI
M3 coOLITHA popstate.

* Bropoii apryMeHT HE HCMONB3YeTCA, HO ero HeoBXOAMMO YKa3aTh. 3AeCh MOXKHO
MCTIONB30BATE IYCTYH) CTPOKY.

+ HakoHeu, HoBulil URL. 310 moxer Guith abcomorheiit URL-agpec waM 0THOCH-
TenkHuIH NyTh. Ecnn B ncnonelyere abcomotHulii URL-ampec, on nomxkex
HaXxOAHTLCA B TOM K€ HMCTOYHHKE, YTO M TEKyllas CTpaHHia, HHade Opaysep
BbIOIACT HCKITKYYCHHAE,

Kaxneiii BLI30B pushState co3aaeT 3anuck B HCTOpHH. Beskuii pas, korma H3MeHsercs
TEKYLas 3aMUCh B HCTOpHH {00bI9HO ¢ noMoutibio kKHonok Back u Ferward s 6payae-
pe), OKHO 3anyckaer cobbITue popstate.

Koraa Bbl nepexoguTe N0 3THM cchlnkaM, Opaysep NbiTaeTca nepeliTH HA HOBYIO CTPAHH-
0y, oTNpaenas 3anpoc Ha cepeep. Cxopee Bcero, 3to mpueedeT K ownbdxe 404, a 310 He
TO, ITO BaM HYkHO. /g Toro 4TodBI HCNOAL3CRATE MAPLIPYTH3ALWKY HA CTOPOHE KIHEH-
Ta, BAM HEOOXOAMMO NEPEXBATHTH COOBITHA LUEIYKOB MBILIBIO M HHTEPUPOBATH HX B
MapipyTH3aTop M3 npumMepa 3.13, kak nokazauno B npumepe 3.14.

- Npumep 3.14. [lo6asnexne 06paboTUNKOB LWENYKOB MbILLIO ANA MAPLWPYTH3aLMK CCbINOK

document . querySelectorAll('a’ ). forEach(link => {
link.addEventListener('click’, event => {
// He Bonycmume, umobw Opay3sep nwmancs 3azpysums woswd URL ¢ cepsepal
event.preventDefault();
navigate(link.getAttribute( href'));
¥
IR

Koraa Bbl HaxiMaeTe Ha OJHY M3 3THX CCLLIOK, BbI3OB preventDefault ocTanaBnuBaer
paboty Opayiepa no yMOTYaHHIO (BLIMOMHEHWE NIOVIHOCTPAHUYHOH HAaBMrauuu). Bmecto
3TOTO OH HCMOAB3YET aTpHOYT href W MepefaeT ero MaplUpyTH3aTOPY Ha CTOpOHe KNHeH-
Ta. Ecnv OH HaX0oAHT MOAXOASIUMIA MApIpyT, TO OTOOPakaeT COACPKHMOE A 3TOTO
MapLIpyTa.

Jia Toro 4to6ml caenath MPEACTABICHHBI ANrOPHTM MOAHOLCHHEBIM PELICHACM, HYKEH
el OHH HeoOXoaHMBIH 31eMeHT. Eciii BLI BoIOEpeTe 0WH H3 HTHX MAPLUPYTOB Ha CTO-
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POHE K/IHEHTa, a 3aTEM HAKMETE KHONKY BO3BPATa HA NpeAbIAYLLYO CTpaHULY B Opayse-
pe, HHYETO He NMPoH30HAET, Belb Ha CAMOM JeNIE CTPAHHWLA HE NEPEMELIAETCs, 4 MPOCTo
BO3BpallaeT NpelblIyuice COCTOAHNE W3 MapuipyTH3aTopa. Jns Toro 4to6el cipaBHTLCA
€ 3THM CLEHapHeM, BaM TaKKe HeoOXOOHMO MpocnyluaTe cobeiTHE popstate Opaysepa H
0T00pa3nTe NpaBUNbHOE CONEPKUMOE, KaK NIOKa3aHo B npumepe 3.15.

Mpumep 3.15. Orcnexmneanne cobbiTusA popstate

window,addEventListener (' popstate', () => {
navigate(window.location,pathname, false);

s

Korna nonnzosaTens HaxkumaeT kHomky Back, Opaysep sanyckaer cofbiTHe popstate.
310 neitctBue Bo3ppawaeT URL-anpec cTpaHHLBl, B BaM NpoCcTO HYKHO HAliTH B coaep-
HHMOM MapiupyT, cooTeeTcTByomMiA URL-agpecy. A BOT BRI3BIRATE MeTON pushState
HAOOOHOCTH HeT, MOTOMY UTO 3TOT BBI30OB A00aBIAET HOBOE COCTOSHHE HCTOPHH, HO 3TO,
BEPOATHO, BaM HE HYXHO, MOCKOMbLKY Bbl 3Ke IPOCTO YAAMHAH CTApOE COCTOAHHE HCTOPHH
M3 CTEKa.

06cyxaeHue

DTOT KNHeHTCKMH MaplIpyTH3aTOp paboTaeT, HO €CTh 0QHa npobnema. Ecnu BH nepeii-
aete noe cewutke About (O nporpamme), a 3ateM HaxMeTe KHONKY Refresh (O6HoBuTE),
Gpay3sep OTPAaBHT HOBBIIT CeTEBOH 3ampoc, 4TO, BEpOATHO, MpHBeaeT K owubke 404. [Jna
TOTO YTODB!I YCTPAHNTE 3TY MOCNIEAHIOW npodneMy, cepBep J0mkeH ObiTh HACTPOEH Ha
BO3BPAT OCHOBHOTO coaepkumoro HTML wu JavaScript Hezaencumo ot myTH (path) URL-
agpeca. [1pn 3TOM 3arpyxaercs KoI MaplUpyTH3aTOPa, KOTOPBIH BHI3BIBAETCA CO 3HAYE-
HHeM window.location.pathname. Eciii Bee HacTpoeHo npaBunEHO, 00paloTYHK MaplipyTa
Ha CTOPOHE KITHEHTA BBINOAHAET H 0ToOpaXkaeT KOPPEKTHOE COIEPKHMOE.

IMpyn Menonab30BAHUK MAPILIPYTH3ALAW Ha CTOPOHE K/IHMEHTA Nepexod MEXIY CTPAHULAMH
MOMKET OCYLLECTBNATLES DhICTPEE, MOCKONBKY HET HEoOXOAMMOCTH 00palliaThCa K CEPBEPY.
DTO JenaeT HaBHrauviw Honee MNaBHOM H OT3bIBUKBOI. Ho ecTh M HefocTaTkK. Jns TOTO
yToOBI 06ECTIEYHTE ORICTPOE MEpEMENIEHHe N0 CTPaHMILE, BAM YACTO NPHXOAWTCS 3arpy-
KaTh MHOTO JonodHWTeNbHOTo JavaScript-koza, Mo3TOMY NEPBOHAYANBHAS 3arpyska
CTpaHMIlbl MOMXET OBITb MeJINCHHEE.

3.6. ConocTtasnenune URL-agpecos ¢ wabnoHamu

3agava

Bwt xotnte onpeaennth Habop AonycTHMelx URL-anpecos, ¢ KOTOPBIMH BBl MOWKETE CO-
nocTaBaate ceod URL-aapeca. Bel Taxme moxkeTe u3pleds 9acTh nyTH U3 URL-anpeca.
Hanpumep, ecmn URL-agpec — https://example.com/api/users/123/profile, a Bam Hy-
*KeH WAeHTH(UKATOp Noak30oBaTens (123).
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Pewenue

Hcmonesyiite API URL Pattern, yToOm onpenenuTe okugaeMblif mabnoH W M3BacYb
HYXKHYIO BaM 4acTs,

BoaMoxHo, sToT APl noka nongep;ubaeTca He BeeMu Opayzepamu. Tocaennue
JaHHbIe 0 coBMecTHMocTH cMoeTpHTe B CanlUse (https:/foreil.ly/Eh-k2).

C nomoubio 3toro APl BeI MOXceTe co3aTh 06BEKT URLPattern, onpenenarolnii wadon,
KOTOPBIH Bhl MOXETE HUCMOJb30BaTh AA comocTaBieHns URL-agpecor (mpumep 3.16).
O co3naeres ¢ yKkasaHHEM CTPOKH, OfpeAensoueil CoOTBETCTBY AN wabmon. CTpokxa
MOXET COACPKATE HMEHOBAHHLIE TPYINE, KOTOPEIE H3BNEKAIOTCA IPH COMOCTABAEHUH CO
crpokoil URL. Bl MoxeTe nonyduTe JOCTYN K M3BAEYEHHEIM 3HAYEHUAM NO WX WHIOEK-
CY. 3TH Ipynnbl aHATOrMYHE TPYIINAM, IIOTYYAEMBIM B PErYIAPHOM BRIPAKEHHH.

Npumep 3.16. Coananue I.BLPat_‘hern.

const profilePattern = new URLPattern{{ pathname: '/api/users/:userld/profile' });

B npumepe 3.16 nokaszan npocroi wadnon URL-agpeca ¢ oaHol uMeHOBaHHOI rpyNITION
userId. [lepen Ha3BaHUEM I'PYNMINEI CTABUTCA IBOETOYHE. Bhl MOXKeTe HCNONL30BATE 3TOT
obwexT wadnoxa ans cooteeTcTBUA URL-aapeca U, ecnu OHU COBNANAIOT, H3BICYEHHA U3
HUX HACHTHOQHKaTOpa monb3oBatens. B mpumepe 3.17 paccMaTpHBalOTCA HEKOTOpPBIE
pa3nuuHble URL-agpeca u cnoco®bl HX MPOBEPKW Ha COOTBETCTRHE INadnoHy npoduns ¢
IIOMONIBI0 METOAA TECTHPOBAHHA.

Mpumep 3.17. Nposepka URL-aapecos Ha cooTeeTCTaMe Wabnomy

// Wabaow we bydem coomsemcmeosBams maAbke nymu pathname;
// 3mo Qdomwer Obimb noavoyernwl URL -adpec,
console. log(profilePattern.test( ' /apifusers/123/profile'));

// 3mom URL no@xodum, nomoMy €mo pathname coomsemcmayen wabAoHY.
console.log(profilePattern. test('https://example.com/api/users/123/profile'));

// On maioke coomaemcmayem URL -obbexmam.

console. log(profilePattern. test(new URL
('https://example.comfapifusers/123/profile’ )));

J// Mymp pathname domier MouHO COOMBEMCMBOBOME, NO3MOMY Me nodxodum.
console. log{profilePattern. test( 'https://exanple.com/vl/apifusers/123/profile'});
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profilePattern YKa3mIBaeT TOUHOE COOTBETCTBME HMEHH NYTH, MO3TOMY MOCAENHHI OpH-
mep 3.17 He cpabotan. Bul MoXeTe onpedenUTes MEHEE CTPOTYH BEPCHIO, B KOTOpOH HC-
MONL3YETCA MOACTAHOBOUHBIA 3HaK (wildcard — *), noatoMy cooTBeTcTBHE HE o0f3a-
TENLHO JOMKHO ObITE TOYHEIM. C MOMOILBKY 3TOTO HOBOro ma(noHa Bl MOXeTe
COMOCTABNATL HMEHA YACTHUHBIX MyTei (npumep 3.18).

NMpumep 3.18. Ucnonb3oBaHWe NOACTAHOBOYHOrO 3HakKa B wabnoxe

const wildcardProfilePattern = new URLPattern
({ pathname: '/*/apijusers/:userId/profile' });

// 3dect cosnadexue, nomoMy wmo uyacms /vl URL coomaemcmayem *.

console. log{wildcardProfilePattern. test
('https://example.com/fvl/apifusers/123/profile’));

Bbl MOXeTe HCNONB30BaTE METON exec madnona, 4todel nonyuyuts Oonblle AaHHBIX O
cosnancHud. Ecnu mabnon cosnanaer ¢ URL, exec BO3BpalacT 0OBEKT, COACPHKALLMH
Bee coBnaaeHus ¢ HacTamu URL. ¥V kaxnoro snoxenHore obnekta ecTh cBONCTBO input,
ykasbiBatowlee, kakan yacth URL coBnanaer, H CBOHCTBO groups, B KOTOPOM YKa3aHel BCe
HMMCHOBAHHBIC TPYNNEL, ONPEACTIECHHEIE B IabaoHe.

Bul MOXETE HCIIONBE30BATL exe¢ 14 H3BAEYCHUA HACHTHHKATOpa NONbL30BATENA H3 COB-
nagaromux URL-appecos, kak noka3awo B npumepe 3.19.

Npumep 3.19. U3BneueHue naeHTMdUkaTopa nonb3osarens

const profilePattern = new URLPattern{{ pathname: '/apifusers/:userId/profile’ });

const match = profilePattern.exec('https://example.com/api/users/123/profile');
console. log{match.pathname.input); // '/api/users/123/profile’
console. log(match. pathname.groups.userld); // "123°

ObcyxaeHne

XoTa y 3toro APl noka HeT NoyiHO# noanepkku Opay3epamH, oH 04eHb rubKkui. Bri Mo-
ete onpegenats wabnousr ana mobsix vacteit URL, conoctaBnns cpoiicTBo input M
H3BMEKAsS TPYNMEL



FNABA 4
CeTteBble 3anpochl

4.0. BeegeHnue

Ceroana HenpocTo HaiiTH BeO-NpUITOKEHHE, KOTOPOE He OTTIPABMAIO Obl HHKAKHX CETE-
BeIX coobmieHuii. C caMoro 3apoxacHna Web 2.0 1 HoBOTO noaxoda, H3BECTHOIMO Kak
Ajax (Asynchrenous JavaScript and XML — acuuxponnwil JavaScript u XML), ped-
MPHNOKEHHA OTIPABAAIOT ACHHXPOHHEBIC 3aNpoChl ANA MONYHMEHHA HOBHIX HAHHBIX Oe3
nepesarpyskd BceH crpanuusl. XMLHttpRequest API nonosxun nayano HoBOI 3pe HHTe-
pakTuBHBIX JavaScript-npunoxennit. HecmoTpa Ha Hadsanne, XMLHttpRequest (nnn
XHR, kaKk ero WHOTZA HAa3BIBAKT) Takke MoxkeT patotate ¢ JSON M ¢ ero noMollew
(hOopMHPOBATL NONE3HBbIE AAHHLIE.

XMLHttpRequest H3MeHHN mpaBHiIa MTphl, Ho pabotath ¢ aThM API oxazamocs Henpo-
cro. Co BpeMeHeM CTOpOHHHE DHOMHOTEKH, TaKHE Kak Axios ¥ jQuery, mobaeunu Gonee
ontumu3upoBainbie API, kotoprie aononaany 6azoseiin XHR APIL

B 2015 roay voswiii APl noa HassaHuem Fetch, ocHoBaHHbIR Ha npoMHcax, ¢Tal HOBLIM
CTaHAapTOM, H pa3paloTYHKU MOCTENEHHO HAYallH BKJIIOMAThH €ro NOAACPXKKY B Opayse-
pw. Ha ceroansnuauii aens Fetch apasercs ctannapTHbIM cocoboM BbINOIHEHHA ACHH-
XPOHHBIX 3AMPOCOR H3 BaNIUX BEG-NMPUNOKEHUIT.

B atoii rnase paccMarpupatorcss XHR u Fetch, a Takxe Hekotopeie apyrue API ang ce-
TEBOTO BIAHMOJCHCTBHA.

Beacon.

IpocToii ongnocToponnnii POST-3anpoc, naeansHo NoaAXOAAWME Ind OTIPABKH aHa-
JIHTAHECKUX JaHHBIX.

CotGuimus, omnpagnaembie cepeepoM (server-sent events, SSE).

OJIHOCTOI_)OHHBE NOCTOAHHOC COCAHHEHNE € CEPREPOM ANA MOAYUYECHHUA coObITHIT B pe-
AKHMC pEalIBHOTO BPpEMCHH.

WebSocket.

JABYCTOpOHHEE NOCTOAHHOE COSAUHEHHE A ABYHANPABACHHOM CBA3H.
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4.1. OTnpaBka 3anpoca ¢ noMouwbio XMLHttpRequest

3agava

Bri kenaete otnpasuts GET-3anpoc B ofmenoctynaeiii APl # xoTHTe noagep:kHBaTh
crapeie Opaysepsl, KOTopbie He peanu3ytoT Fetch APIL.

Pewenne

Hcnoneayiite APl XMLHttpRequest. XMLHttpRequest — 3T0 acHHXpOHHBINA, OCHOBAH-
HBlif Ha coOpiTHAX API ans co3manug ceteBnX 3anpocos. Mcnone3obaHne B o0mux vep-
tax XMLHttpRequest 3aknoyaerca B CICOYOMEM:

1. Cosgaiite HOBBIN 0OBEKT XMLHtEPRequest.

2. JoGaebTe npociymwnBatenb ans cobbiTis load, KOTOPBIA NONYYaeT AAHHbIE OTBETA.
3. BnizoBute open 1n4 GopmupoBaHua 3anpoca, nepenas HTTP-meton n URL-appec.
4. Haxkoneu, BeI3oBuTE send aAnA HHMLIManu3aniu H otnpaBkd HT TP-3anpoca.

B npumepe 4.1 nokaszaH npoctoi obpaseu paborel ¢ nanukbiMu JSON ¢ ucnonbioBaHHeM
XHR.

Mpumep 4.1. Otnpaeka GET-3anpoca ¢ nomouwkio XMLHttpRequest

/**

* Jazpywaem Oawrbe u3 URL /api/users u 8uBOOUM UX B8 KOHCOAL.
*/
function getUsers() {

const request = new XMLHttpRequest();

request,addeventLlistener('load’, event => {
// lensi cobemus aarfemca caM XHR; oW codepwum caoticmao responseText,
// Komopoe el MoweM ucnonb3osamb dna cosdanus obbexma JavaScript u3z mexcma JSON.
const users = JSON.parse({event.target.responseText);
console.log('Got users:', users);

1;

// Obpabampigalime mwbsie so3mowHbe OWUbKU 3anpocd. 30ece oBpabambiBamca
/7 monpko cemesse owUbKU. ECAU 3GNDOC BO3BpOWOEm CrAmyc owubKu,
// wanpumep 404, ace paswo cpabomsigaen cobkimue ‘load’, a xomopom B8bi
// Moxeme nposepums K08 COCMOSHUR.
request.addEventListener('error', err =» {

console,log( 'Errort', err);

13F
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request.open('GET', '/api/fusers');
request.send();

O6cyxaeHne

XMLHttpRequest API ocnosal Ha cobnituax. [Ipy nmonyyeHHWH OTBETA Ha 3a30pOC 3aNyC-
KaeTcH coOBITHE 3arpy3kH load, B npumepe 4.1 o6paboTuuk coOBITHA 3arpy3Ku nepegaer
HeoOpaboTanHbIil TekCT oTBeTa B ISON.parse. OH OXHAAeT, YTO TEKCT oTBeTa OynmeT B
dopmare ISON, 1 Mcnonb3yeT ISON. parse 114 peodpazoranus cTpokH JSON B 00bekT.

Ecnu npu 3arpy3ke OaHHBIX BO3HMKaeT owmnbka, 3anyckaercs cobbiTHe error. DTO Mo-
3B0J1€T 00pabaTHIBaTE OWHOKH NMOIKAKYEHHA HWAH paboThl CETH, HO KOL COCTOAHHA
HTTP, kotoprib cuuraetea "ommbroit”, nanpumep 404 unu 500, ve BEI3BIBaeT OWHOKH.
BmecTo 3Toro on Takke 3anyckaer cobpiTHe load.

Jng 3amMTEl OT Takux OUMOOK BaM HeoOXO0AMMO NPOBEpHTHL CBOMCTBO status OTBETa,
4T0OBl ONIPEAETUTD, HE BOIHHKIIA JIH TaKad CHTyauns ¢ otmbkoil. JlocTyn k HeMy MOXKHO
IOJTY4HTE, OOPAaTHBLINCH K event.target. status.

Fetch noanep:xuBaercs yxe JaBHO, IO3TOMY, €C/IM BaM HE HYXHO NOAACPKHBATEL JTEACT-
BMTENLHO cTapble Opay3ephl, BaM, CKOpee BCEro, HE TOHANOOUTCA MCMONb30BATh
XMLHttpRequest. Bonpiyio 4acTe BpeMeHH, €CiIH He Beé, Bl OyaeTe HCNONb30BATh
Fetch API.

4.2. OtnpaBka GET-3anpoca ¢ nomowsto Fetch API

3apgaua

Br1 xotuTe otnpasute GET-3anpoc k obmenoctyniomy API u3 cospeMennoro opaysepa.

Pewenue

Henonwzyiite Fetch APL. Fetch — 310 6osiee HoBrilt APl 2anmpocoe, koTopeti HCTIONL3YET
npomuchl. OH o4YeHb THOKHI H MOXKET OTIPaB/IATE BCE BHIBI JAHHBIX, HO B npuMepe 4.2
oTnpapnserca npoctoit 3anpoc GET 8 APL

/**
* Jazpywaem hoabiosamened, ewawean fapi/users API, u anaauzupyem JSON-omser,
* @returns npomuc, paspeaaembii 8 MOCCUB NOAb30BaMesed,
* KOMOPLIT 8038pALAEACR € RoMousie APT

*/
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function loadUsers() {
/f Cosdaem 3anpoc.
return fetch(’/fapifusers’)
// fpecbpasyem meno omgema & obbexn.
.then{response => response.json())
// Obpabarwigaem owulku, sxmeNan owubki cemt u ouubku 8 cmpokax JSON.
.catch{error => console.error('Unable to fetch:', error.message));

loadUsers{).then{users => {
console.log('Got users:', users);

b;

ObcyxaeHne

API Fetch Sonee nakounyen. OH BozBpawaet Promise, KOTOpEIH npeobpazyeTca B 0ObekT,
npeactapmommuit HTTP-oteeT. O0beKT response COASPKHT TaKUE AAHRBIC, KAK KOA CO-
CTOAHHSA, 3aroJIOBKH H TEKCT,

Jns Toro ytoGL NONy4YHTE TeKCT oTBeTa B opMare JSON, BaM HYXKHO BhI3BaTh METOA
json OTBETa. DTOT METON CUMTBIBAET TEKCT U3 [OTOKA H BO3BpalLAET Promise, KOTOPBIH
npeobOpazyerca B Tekct JSON, npoananusnposanHelii kak oObekT. Ecnu TekcT oTeeTa
conepxuT HeaonycTumeli B JSON dopmat, Promise 0TKIOHAETCA.

B orteBeTe Tamke eCThb METOALl ANA UTEHUN TEKCTA B ApYrux q)opma"rax, TaKHX KakK
FormData WK OOBIYHAA TCKCTOBaAA CTpOKA.

[Tockonbky Fetch paboraer ¢ npoMucamu, BBl TaKke MoOXKeTe HCIONB30BATh await, Kak
noka3aHo B npumepe 4.3.

Mpumep 4.3. _Iflcnonuaosauue Fetch c async/await

async function loadUsers{) {
try {
const response = awalt fetch('/apifusers');
return response.json{);
} catch (error) {
console.error('Error loading users:', error};

async function printUsers() {
const users = await loadUsers();
console, log('Got users:’, users);
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MMomuuTe, 9TOOB! HCMTONBL3OBATL awalt B (PYHKLMH, 3Ta HYHKIHA JOMKHA COASP-
}aTh KIKYEBOE CIIOBO async.

4.3. Otnpaska POST-3anpoca ¢ nomoubto Fetch API

3agava

Bul xotute otnpaente POST-3anpoc B API, koTOpbIf 0XHIAET 3aMpoCc B BHJAS TEKCTA B
dpopmate JSON.

Pewenue

Hcnomssyiite Fetch API, ykazas meroa (POST), texct B gopmare JSON u THn conep-
sumoro {npumep 4.4).

Mpumep 4.4. OTnpaeka faHHbIX B dopmare JSON ¢ nomouweio POST-3anpoca Fetch API

/**
* Co3daem HOB020 nose3oBamens, nocnas POST-aanpoc x fapi/users.
* @param firstName - uma noassosamenn
* @param lastName - gamurus NoNL30BAM2AR
* @param department - omden noav3oscmens

* @returns Promise, xomophill paspeuiaemcs 8 meno omaema APT
V4
function createUser(firstName, lastName, department) {
return fetch(’/apifusers’, {
method: 'POST',
body: JSON.stringify({ firstName, lastName, department }},
headers: {
'Content-Type': 'application/json'
}
b

.then{response =» response.json{)};

createlUser('John’, 'Doe', 'Engineering’)
.then({) => console.log('Created user!’))
.catch{error => console.error('Error creating user:', error));
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O6cyxaeHue

B nprmepe 4.4 ornparnaloTcs HeKoTopble NaHHble B opMare JSON B POST-3anpoce.
Bhi1zoB ISON.stringify nns obwexTa user npeobpazyeT AaHHeIe B cmpoky JSON, kotopas
TpebyeTcs 1A OTNPaBKH B BHAE TeNa 3anpoca ¢ noMoubsio fetch. Bam Taioke neobxoan-
MO 33JaThk 3aTON0BOK Content-Type, uTOOLI cepBep 3HAN, KAK HHTEPIPETHPOBATE TENO 3a-
npoca.

Fetch Takxe noseonser oTnpasniath Apyrie THIbLI KOHTEHTA B KayecTBe Tena 3anpoca. B
npuMepe 4.5 nokazaHo, kak Bel MO Obl oTnpaBuTeE POST-3anpoc ¢ HeKOTOPEIMK AaH-
HBIMH HOPMEL.

Mpumep 4.5. OTnpaska AaHHbIX hopmel B POST-3anpoce

fetch(' flogin', {

method: 'POST',
body: 'username=sysadmin&password=password’,
headers: {
'Content-Type': 'application/x-www-form-urlencoded;charset=UTF-8'
}
)

.then{response => response.json())
.then{data =» conscle.log{'Logged in!', data))
.catch{error => console.error{ 'Request failed:', error));

4.4, 3arpy3ka canna ¢ nomouykio Fetch API

3apava

Be1 xoTute 3arpy3uth AaHHBe daiina c nomowso POST-3anpoca, ucnone3ys Fetch API.

Pelwenue

Hcnonb3yiite 3neMeHT <input type="file"> H OTIIpaBBTE comepxuMoe (aiina B KauecTse
TeKcTa 3anpoca (npumep 4.6).

Mpumep 4.6, OTnpaska haitnoBkIx AaHHbLIX ¢ noMouwbio Fetch API
/**

* imea Ha sxode gopmy ¢ munom dawHsix 'file', nocsisgem POST-aanpoc ¢ dawwsmu gaidna
* g Kavecmse mend 3anpocd.

* @param form - obvexm ¢opme (dosmwer umemb mun Dawmeix ‘file' ¢ umenem ‘file')

* @returns Promise, xomopwll pazpewaencr, kozda noaydex omsem @ aude JSON-cmpoku

*/
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function uploadFile(form} {
const formData = new FormData(form);
const fileData = formData.get('file');
return fetch('https://httpbin.org/post’, {
method: 'POST’',
body: fileData
b

.then{response =» response.json{)});

06cyxaenne

Jns 3arpysku ¢aiina ¢ Heronb30BaHBEM coBpeMeHHBIX APl-nHTepdeiicor Opay3epa Tpe-
GyeTca BHUMONHHUTE He TaK MHOTO INAroB. <input type="file"> mpenocTaBifAeT AaHHEIC
thaiina yepez FormData APl v Brnwuaetcea B Texet 3anpoca POST. O60 BceM ocTanbHOM
nozaforutca Opaysep.

4.5. OtnpaBka Beacon

3apgava

Bbl xoTHTE OTIIPABHTEh 6]:IC'I‘pblﬁ 3anpoc, He A0KHIAACE OTBETA, HANNPHMED, IJIA OTIIPAB-
KH aHATHTHYCCKHX JAHHBIX.

Pewenue

Hcnonesyiite Beacon APl ans ornpaekn manneix 8 POST-3anpoce. OGpiynbiii POST-
sanpoc ¢ nomomsio Fetch API moxer He 3aBepIlUATHCA 10 MOMEHTA 3arpy3KH CTPaHHLBL.
Hcnonb3oBanne masauka (beacon) ¢ GoablIcil BEPOATHOCTBIO NPUBEAET K ycmexy (npH-
mep 4.7). Bpayszep He OXKMaaeT OTBeTa, U OTHPABJEHHBIH 3ampoc, ckopee Beera, Oyaer
yCneweH, Koraa nones30saTenk yxxe NOKUHET Balll cailT.

Mpumep 4.7. OTnpaska Beacon

const currentUser = {
username: ‘sysadmin’

1

/7 Kaxue-mo gHasumuyeckue daHHsie, KOMOpLIE Mbi XOMUM NOMYNUME.
const data = {

user: currentUser.username,

lastVisited: new Date()

b
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// Omnpasasem dawtse neped swzpy3Kod.
document . addEventListener('visibilitychange', () => {
// Ecnu ceoiicmeo visibility umeem 3vavenue 'hidden', smo o3awavaem,
J/ €m0 CMparuya moEKo YMO CRAAA CKPRIMO.
if (document.visibilityState === ‘hidden’) {
navigator.sendBeacon( ' fapl/analytics', data);

an MedaHne O HaneXxHoCTH MaA4KoB

Panee pexoMeHAOBANOCH HCNOIB30BaTE COOBITHA beforeunload unu unload oy oTNIpas-
KH aHAJTHTHMECKHX MAAYKOB, HO BO MHOTHX CITYYafX 3TO MOXET ObITh HEHANEKHEIM.
Mmuorne caiitei, Takne kak MDN (https://oreil.ly/iBoG-), Tencpe pexoMeHIyOT BMe-
CTO 3TOTC MCIIONL30BAaThL COORITHE visibilitychange.

O6cyxaenne

Ipu BBI30BE XMLHEtpRequest unu fetch Gpaysep oHAaeT OTBETa M BO3BPALIACT €To {C CO-
OBITHEM HIX NipoMICcOM). Kak NpaBHIo, BaM HE HYMHO JXAaTh OTBETA JUIS OJHOCTOPOH-
HHX 3aMNpOCOE, TAKHX KaK 3anpoc aHANMUTHUYECKHX JaHHLIX.

BmecTo mpomuca navigator.sendBeacon BO3BpalllaeT JOTHYecKOoe 3HAMEHUE, YKAILIBAIO-
mee, Gbina MM ONEpPALMA OTIPABKH 3annaHnpoBana. JansHeHmnX coOBITHH HIH YBEOOM-
NICHHH HET.

navigator.sendBeacon Bceraa ornpaenser POST-3anpoc. Ecnv BEI XOTHTE OTNpaBUTEL He-
CKONBKO Ha0OPOB aHATHTHYECKHX JAHHBIX, TAKUX Kak HAbop B3auMofeiicTBHIl ¢ noak3o-
BATEALCKUM HHTepdeiicom, Bbl MOXeTe cOOMpaTh HX B MACCHB [0 MEPE TOTO, KaK I0Jb-
30BaTeNlb B3AUMOACHCTBYET ¢ BalieH CTpaHULEH, a 3aTeM OTIPaBHUThL MaccHB B Tene
POST-3anpoca ¢ MasukoM.

4.6. Npocnywusanue yaaneHHbIX COBLITUH
¢ nomouikio server-sent events

3agava

BbI X0THTE nojiny4vyaTts ¥YBCAOMACHHA OT BalUCro cepBepa 0e3 NOBTOPACIUHXCA 3allpOCOB.

PewweHue

Hcnonezyitite EventSource APl ana nonmyvyeHus coDBITHH, OTIPaBIAEMBIX CepBepOM
(server-sent events, SSE).
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Jlna toro ytobm HavaTh npocayuiueadne SSE, cosnalite HoBBIM 3x3eMnAp EventSource,
nepenas URL-aapec B kauecTBe nepeoro aprymMmenTa (npumep 4.8).

Mpumep 4.8. OTkpbiTHe SSE-coeanHeHUA

const events = new EventSource('https://example.comfevents');

/7 3anyckaemcs cpaily nocae CoesuMenusn.
events,addEventListener{ 'open', () => {
console. log( ' Connection is open');

13 H

// Cpabamwsaem, ecAu BO3HUKAEM OWUOKG NpU COCOMEHIN.
events.addEventListener{ error', event => {
console.log('An error occurred:', event);

1

// Cpabamwgaem, ecau noayvexo cobwmue muna 'heartbeat’.

events,addEventListener( 'heartbeat’', event =» {
console.log(’got heartbeat:', event.data);

s

// Cpabampigaem, ecau noayqeno cobemue muna ‘notice’.
events,addEventListener('notice’, event =>» {
console.log( 'got notice:', event.data);

H

// EventSource ocmaeanem CoeduHeHue OMKDNIMbM, ECAU MW XOPUM 30KPbAGL
// coedunenue, HaM HywHo swasams close dnm obsexma EventSource.
function cleanup() {

events.close();

O6cyxnenue

EventSource QOMKEH MOAKMIOMATHECA K cnenuansHod koHeudoit Touke HTTP, kotopas
OCTaBJIAET COCAWHEHHE OTKPLITHIM € 3aronoBKeM Content-Type CO 3HAYEHHEM text/event-
stream. Besaknii pas, koraa npoMcxoauT coObITHE, CEPBEP MOXKET OTIPaBAATE HOBOE CO-
obuUIeHHe MO OTKPBITOMY COE/IMHEHHIO.
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Kak yxaseipaer MDN (https://oreil.ly/MEFN), HacToATENLHO peKOMeHAYETCA
ucnonszoeate HTTP/2 ¢ SSE. Huaue Gpaysepbl yCTaHaBIMBAKOT CTPOTHE
OrPaHHYEHHA HA KONHYECTBC MNOAKAIOYEHHI Kk EventSource ana Kakaoro
AomeHa. B aToM caydae MoxeT ObITh He Oonee MECTH NOJAKITHOUSHHH.

310 orpaHHYeHHe [eHCTBYET HE3aBUCHMO OT BKMAJAKH, OHO pacnpOCTpaHAETCA
Ha BCE BKJTAJKH Gpaysepa B JaHHOM JOMEHE,

Korpa EventSource nonyvaer ¢obbITHE MOCPEACTBOM MOCTOSHHOTO COEHHEHUs, 3TO CO-
OwiTHe mpeacrapater coboi oObIMHBEIH TekcT. Brl MokKeTe NMONy4YHTE DOCTYN K TEKCTY
coObiTHA U3 cBolicTBa data 06BbekTa event. Bot mpuMep coGpITHA TUMA notice:

event: notice

data: Connection established at 10:51 PM, 2023-04-22

id: 3

Js Toro 4robel npocnywark 310 cofbIiTHE, BEI3OBATE addEventListener('notice'} ons

obbekTa EventSource. ODBEKT event UMeET CBOMCTBO data, 3HaYeHHE KOTOPOTO PABHO JHO-
foMy CTPOKOBOMY 3HAYEHUIO ¢ TIpeHKCOM data:.

Ecnu y cofriTis Her THHA cOOBITHA, BB MOXKETE NPOCAYWATh o0llee COOBITHE message,
yTOGHI ONYYHTD €ro.

4.7. O6meH paaHHbIMK ¢ WebSockets
B PeXUME peanbHoro BpeMeHu

3apava
Bbl x0TuTe OTOPABAATL H MONYHATh JAHHBIE B PEXKUME peanbHOro BpeMeHn 6e3 Heobxo-

AMMOCTH NOBTOPHO ONpPAIINBaTh cepBep ¢ nomousio Fetch-3anpocos,

PewweHue

Hcnoneayiite WebSocket API, 4ToOB OTKPBITE MOCTOAHHOE COEAMHEHHE € BAIIHM Cep-
BepoM (npumep 4.9).

Mpumep 4.9. Coapanue coeguHeHns nocpegcreom Beb-cokeTos

/7 Omxppisgem coeduwenue Websocket (URL Jomwen HOGUHGMBER € WS: UM //wss:).
const socket = new WebSocket{url};

socket.addEventListener( 'open', onSocketOpened);
socket.addEventListener( 'message', handleMessage);
socket, addEventListener('error', handlekrror};
socket,addEventlistener('close’, onSocket(Closed);
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function onSocketOpenad() {
console, log( ' Socket ready for messages');

}

function handleMessage{event) {
conscle. log( 'Received message:', event.data);

function handleError{event) {
console.log('Socket error:', event);

}

function onSocketClosed() {
console.log( ' Connection was closed'};

}

s Toro uTo0B HCMONB30BaTE BeG-COKETH, HA BallleM ceépBepe NOMKHA OBITH
KOHEUHaA To4Ka ¢ noanepxkoit WebSocket, x KoTopoil BH MoweTe
nogkmounthed. B MDN ecTs xopowwmii 0630p cosganus WebSocket-ceprepa
(https://oreil.ly/fzX67).

Kak TONEKO COKET HHHLIMKRPYET COGBITHE open, BRI MOXKETE HAUaTh OTNPaBKY COooBLICHUH,
KaK MMoKalaHo B npumMepe 4.10.

AL

38Ka COOBLIEHMH Yepe3 BeG-COKeT

// Coobuerua - 3mo npocmble CMpoKU.
socket.send('Hello');

// Coxem mpeOyem OanHuX 8 sude CMPOKU, Bb MOXeme Cepuaruaosans
/7 obbekmu ¢ nomoubn JSON, stringify.
socket. send( JSON. stringify({

username: 'sysadmin’,

password: 'password’

128

Moawnoverne yepes WebSocket apnsgetca aByHanpaBneHHbIM. [lomy4ueHHBIE QaHHEIE C
cepeepa 3anycKatoT cobpiTHE message. Bul Moxete obpabortaTe X no Mepe Heohxonumo-
CTH WIH JaXke OTMPaBUTh OTBET {NpuMep 4.11).
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Mpumep 4.11. OteeT Ha coobwenne WebSocket

socket.addEventListener{ 'message', event => {
sacket. send( ' ACKNOWLEDGED ") ;

12K

Hakoneu, uToOLI HABECTH MOPAAOK MO OKOHYAHHH CEAHCA, BHI MOXKETE 3aKpHITh COENH-
HEHHe, BRI3Bae ana obnexta WebSocket meTon close.

O6cyxaenne

WebSockets xopowo nogxoadr ans npuiamkeHuil, Tpedyiomux paboThl B pexxume pe-
anbLHOrQ BPEMEHH, TAKMX KaK CUCTEMA uaTa HIIH MOHUTOPHHT cOObTHIH. KoHeuHbIEe TOYKH
WebSocket uMeroT cxemy ws:f/ unn wss://. OHH ananorvumel http:// u https://.
Bo BTopom cnyuae Henonbs3yercs 1HGpoBaHHE.

s Toro 4TobLl MHHUMMPOBATE NOAKNIOYEHHE K BeG-cokeTy, Opayzep cHauyana oTmpae-
nser Beb-cokety GET-3zanpoc. IlonesHas warpysxa 3anpoca ans URL-agpeca
wss:/fexample.comfwebsocket BMIrAONT NPHMEPHO TakK:

GET /websocket HTTP/1.1

Host: example.com

Sec-WebSocket-Key: aSBjYW4gaGFzIHdzIHBsej8/

Sec-WebSocket-Version: 13

Connection: Upgrade

Upgrade: websocket

310 MHUUMHpYeT Tak HazsBaemoe WebSocket-pykonoxkarue (handshake). B ciyuae ye-
Mexa cepsep OTNpaBNLeT B OTBET cTaHAapTHRI ko 101 (nepexniouenne npoTOKONOB);
HTTP/1.1 101 Switching Protocols

Connection: Upgrade

Upgrade: websocket

Sec-WebSocket-Accept: bm8gcGVla2luZywgcOxLYXNLIQ=

WebSocket-npoTokon onpeaenser anropuTM reHeEPalHK 3aroioeka Sec-Websocket-Accept
Ha ocHOBE Sec-WebSocket-Key 3anpoca. KnHeHT mpoBepsaeT 3T0 3HAYCHHE, H B 3TOT MO-
MEHT ABYCTOPOHHEE COKET-COCAHHEHHE CTAHOBHTCH AKTHEHBIM, 2aTEM COKET 3anycKaeT
¢oBLITHE open.

Kak tonsko coeanHenne OyeT OTKPHITO, BE CMOXKETE TMPOCTYIIMBATH COODIIEHHA C No-
MOILEI0 COOBITHA message W OTIIPARAATL CO0OILEHH, BoIzuiRas send ans obbekTa socket.
ITozxe B cMOXKETE 3aBEPIUHTE paboTy ¢ Beb-COKETOM NMyTeM BLI30BA MeToda close A
obbekTa socket,
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5.0. BeegeHwe

B zrase 2 onnchlBanock NoOKafbHOE COXpaHEHHE NAaHHLIX B Opay3epe nojaezoparens. OHo
xopowo paGoTaeT ANA CTPOKOBBIX 3HAYEHHI W ZONYCKAIOIHX CEPHATH3AUHIO 00BEKTOB,
HO BLINOMHCHHE 3aNpoca HE ABNASTCA HASANLHBIM, H K TOMY K€ c0beKTaM HeobxoaHMa
JSON-cepuanuzaums. IndexedDB — 310 HOBBIH, Honee MOMHLIA MEXaHH3M COXpPaHECHHA
JAaHHBIX, MPEACTABNCHHBIH BO BeeX coBpeMeHHbIXx Gpay3epax. baza nawneix IndexedDB
COACPRMUT xpanuauya 0bvexmoa (UTO-TO BpoAe TAONUL B PENALMOHHOH Da3e JaHHEIX).
Kaxaoe XxpaHunuue o6beKTOB MOXKeT UMeTh HHAEKCH ONpeAcNeHHEIX CBOHCTB Ana Go-
nee ¢pdextuBroro 3anpoca. IndexedDB takme nopaepixupaeT Oonee NPOARHHYTHIE
KOHLEMLY, TAKHE KaK YpaBleHUe BepcHAMH H TPaH3aKLUH.

Xpanunuia 06HeKToB U HHAEGKCH!

Baza manHeix IndexedDB comepuT 0OZHO MM HeCKONBKO XpaHunuil o0bexToB. Bee
onepauHi nNo 100aBNEHHIO, YAATEHHIO HITH 3aNpOCy AAHHBIX BLINONHAIOTCA B XPaHUIHILE
obLexToB. XpaHuiHie o0BeKTOR — 3TO Konnekuus obnektos JavaScript, koTopsie co-
xpaHaroTcs B 0aze ZaHHBIX. BBl MOXeTe onpeaennTs undexcs! AN XpaHHIHLIA OOBEKTOB.
Huaekc xpaHHT aononHuTenbHyw HHbopMauui B 6a3e AaHHLIX, KOTOpas MO3BOMACT
sanpaluBaTh 06BEKTE NO CBOHCTRY indexed. Hanprmep, npeanonoxum, YTo BEL cO3/ae-
Te Ga3y DaHHBIX LA XpaHeHHA HAQOPMaLUMH ¢ NPOAYKTE. Y KaXJI0rc NnpoiyKra €CTh
KIII0Y, CKOpee BCero, 3TO HaeHTHdHKatop npoaykTa (1D) wnn aptukyn (stock keeping
unit, SKU). Onn no3soadioT BaM GRICTPO BEINOIHUTE NOMCK Mo Haze JaHHLIX U HAHTH
HYXHBIH MPOOYKT.

Ecnu Bam HYXHO 3afpalivBaTh JAHHLIC IO HEHE, MOWETC CO30aTh HHACKC A CBROICTRA
price. C NOMOLIEK HHAEKCA BBl MOXKETE YKa3aTh KOHKPETHYKY UEHY W OHAMNA30H LUEH, H
HHaeKc odecnedHT Bam GHCT‘]JLIFI NOHCK HYXHEBIX IaMNHCER.

Kniouu

O6bekThl XpaHWIHIIA HMEIOT Kaoy, KOTOPBIA OJHO3HAYHO WAECHTHHHMUMPYET TOT WM
uHOH 0ObekT B xpauununie. Knou o6bekTa XpaHHITHINA AHANOMMYEH NIEPBHYHOMY KITIOWY
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B Tabnuie penaunoHHoil 6a3nl naHHBIX. B xpanunuiue o6nekros IndexedDB ects nBa
THITA KTHYEH,

Bcempoennpte (in-line) xmoun onpefenaioTcsa B camom obbekre, Hanpumep, BoT ciHcok
HAMCYEHHBIX K PEIIEHHIO 3a0a4 CO BCTPOEHHBIM KIHOYOM!

{
// 30ecs kaovom Aaanemca id.
id: 1008,
name: 'Take out the trash’',
completed: false

}

3nece KIKUOM ABNAETCA CBOHCTBO id. [Ipu moGaBneHHH 3NeMEHTOR 3a/1au B TAKOE XpPa-
HuRMLE OOBLEKTOR AN HUX JOMKHO ObiTh onpeneneHo croWcTBo id. Kpome Toro, npu
CO3AaHNH XPaHW/THLIA OOBEKTOBR HEOOXOAHMO yKa3aTs nyms xk kwouy id. IyTh K Kmlouy
coobwmaeT IndexedDB uma croiicTBa, cofepxallero BCTPOSHHbLA KINOY;

const todosStore = db.create0bjectStore( 'todos', { keyPath: 'id' });

Ecny BBl XOTHTE HCNONB30BATH BCTPOSHHbBIE KIHOUH M He GECTIOKONTBCA O COXPAHEHHH HX
YHUKAIBHOCTH, MOXKeTe yKazaTek IndexedDB wcnons3oBaTh aBTOMATHYECKHIT HHKPEMEHT
3HAYEHMA KNoyell:

const todosStore = db.createObjectStore( ' todos’,
{ keyPath: 'id', autolncrement: true }};

Buewnue (out-of-line) Kmo4u He COXPAHAKTCA B 00beKTe. BHEWHHI KII0Y YKa3bIBAETCH
B Ka4eCcTBE OTIENBHOr0 apTyMEHTA C MOMOWBIY add WAM put TIPH coXpaHeHUH o6bekTa.
Crneaya npegplaylieMy TPHMEPY, BBl TAKXKE MOXKETE HCMONL30BATh BHEWIHUE KAIOUYH LA
cnuckKa 3a1a4. JTO 03HAYACT, YTO KNKOY KIH CBOWCTBO id He OYAYT XpaHHTLCS KakK vacTh
o0BeKTa:

const todo = {
name: ‘'Take out the trash’,
completed: false
b
/7 noxxe npu B0GABAEHULU HOBO2( INEMENMT B CAUCOK
todoStore. add{todo, 100);

TpaH3akuyuu

Onepauun ¢ 6azoii pannbix IndexedDB ncnonbsyror mpansaxyuu. TpaH3akuus — 3To
JTOTHYECKas TPYNIHPOBKA 32134 0a3kl JAHHBIX, PEAIH3YEMBIX COBMECTHO M1 BHIMOJHE-
HHA HekoTopoil paboThl. OHK NpeaHazHaueHbl [ JAIIMTE HEAOCTHOCTH JaHHEIX B Gaie
AaHHbIX. EcnM oana M3 onepaumit B paMkax TpaH3aKUMH 3aBepIUAcTCA Heypauel, BeA
TpaH3aKUMA CUMTAETCA HEyJauHol, W modad 3apepuieHHas paboTa BO3BpPAIIAETCA K CO-
CTOAHHIO, CYIIECTBORABILEMY 10 HAYAMA TPAH3AKIIHH.

Tpamaxuml MOKET ObITE JOCTYTIHA TOABKO JIA YTEHHA WIH 008 YTCHUA-3AITHCH, B 3aBH-
CHMOCTH OT THNA ONEPAlHH, KOTOPYH Bbl XOTHTE BBINONHHTE. BrI MOKETE CO3aTh Tpan-
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3aKUMI0, BBI3BAB METOA transaction Ga3nl garHbIX IndexedDB, Ilpu 3toM ciaeayer nepe-
AaTh HMEHAa BCEX XPAHMAHW OOBEKTOB, KOTOPBIE AOMKHEI OBITH 3a0CHCTBOBAHBl B 3TOH
TPAH3aKUWH, H THI TPAH3AKUWH (TONBKO AN uteHUs (readonly) MM UTEHHA-33MHCH
{readwrite)).

Kak Tonbko y Bac Oyaer TpaH3akuMd, Bbl CMOXETE MONYYHTE CCBUIKY Ha HY)KHBIC BaM
XpaHunMIa o0BEKTOB M NPHCTYNHTEL K BHINONHEHHIO onepaliid ¢ 6a30if JaHHBIX. JTH
onepanuy Bo3BpamaroT 3anpoc IndexedDB. Bee onepalMy 4TeHHS W 3aNMCH JaHHEIX B
Gaze ganvex IndexedDB TpelyieT NpoBeIeHHA TPAH3AKUHH,

3anpocsl

Koraa Bel BEIMO/IHAETS ONEPALIHI0 C XpAaHHIHLIEM OOBEKTOB B PAMKaX TPAH3AKLMH, Bhl
nonyvaete 00paTHO 00BEKT request, KOTOPBII peanusyeT HHTEpQeiic IDBRequest. 3anpo-
leHHaA paboTa HAYHHAETCH ACHHXPOHHO.

Koraa pa®ora BeinonHena, o0nekT reguest 3aITyCKaeT coOBITHE success, coaepsalilee pe-
3ynbTaThl. Hanmpumep, cobniTie ycneUHoro BLIMOIHEHHA ONMEPalyH 3allpoca BKIHOYACT B
ce0s 0OLEKTE], HAllACHHBIE ¢ IOMOLIBIO 3TOrO 3aNpoca.

Ha pwuc. 5.1 nmokaszan ofumii nponecce ¢yHkuuoauposarua IndexedDB: dopmuposanue
TPaH3aKLHH, OTKPHITHE XPAHIIHIIA 06BEKTOB, CO3JaHHe 3aNPoca H OTCEKNBAHHE COOBITHEH.

XpaHunue
[Easanauuu: ]—-[ Tpau3akuus ]—-[ SEkoxtin }—~[ 3anpoc J
CobbiTne
SUcCcess
3anpawwsaembie
[NlaHHble

Puc. 5.1, Dnementsl pabotel ¢ 6azoit nanHbX IndexedDB

5.1. Co3gaHwue, yTeHue n yaaneHue 06beKToB
B 6a3e AaHHbIX

3agava
Bbi xoTHTe peanuzopats 623y gaHHeIX IndexedDB, B koTopoil MOXKHO €031aBaTk, YHTATh

M YOANATh O0BEKTHL Hanpumep, 3TQ MOXKET OBITE CITMCOK KOHTAKTOR.

PeweHue

Coznaiite 633y AAHHBIX C €AHHCTBCHHBIM XpaHWIHILECM ODBEKTOB H ONpEeaesuTE olepa-
UHH CO3NAHHA, UTEHHA H YIaJIEHHA.
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Ana Toro utodel cO3AaTh UAM OTKPEITE 0aly NAHHBIX, BEI3OBHTE IndexedDB.open (mpH-
mep 5.1). Ecnu 6a3a nanHbix He Oblna cO3QaHA paHee, 3anyCcKaeTca coObITHE upgradeneeded,
Tpedyromee obHoBaeHHA. B obpaboTunke 31010 COORITHA BBl MOXETE CO3AATh XPAaHHIH-
e o0rvexToB. Korza Gaza JaHHBIX OTKPLITA H MOTOBA K HCMONL3OBAHMIO, 3AMYCKAETCA
COOBITHE success (YCNENIHOro 3apeplIeHts ).

Mpumep 5.1. OTkpiiTHe 6a3bl AaHHLIX

/**
* Orixppisagem 6a3y JanHbX U nNpu Heolxodumocmu cozdaem obbekm XpaHuwmiua.
* flockonsKy 3mo acuHxposHsil npoyecc, mpebyemcs QyHkyus obpamnozo saE08Q onSuccess.
* Kax monoko Gasa daunwx Oydem zomosa, onSucces Oydem sw3sana ¢ obbexkmoM 5a3si OGHHNX.
* @param onSuccess - @yHkyus obpamHoz0o BN308A, KOMOPAR BHNOAHAEACSH,
* kozda Gasa darmsix 20MoBa
Y/
function openDatabase(onSuccess) {
const request = indexedDB.open{'contacts');

// Tpu Heobxodumocru co3ddem xpaHumie olbexma.
request . addEventListener('upgradeneeded', () => {
const db = request.result;

// Obvexmi contact 6ydym umems csolcmso ‘id', xomopoe Gydem
// ucnons3caamsca a Kkawecmse Kkmodd. Ko2da sw dobasnaeme wWoewll ofbekm contact,
// BaM e HywHo yemavaaausame caodcmao 'id'; dnae asmounkpemenma o3Wakcen,
S/ 4mo 6a3a danHsx Bydem asmomamuyecku ycmadsagausams dan aac 'id’.
db.createObjectStore( contacts', {

keyPath: 'id',

autolncrement: true
s

b

// Koz0a 6a3a danHsix 20moga K UCTOAL30BOHLIE, OHO 30NYCKGEM COBMMUE SUCCESS,
request. addEventListener( 'success’, {) =» {

const db = request.result;

// COenaiime ofpamwbii 861308 C 8038pamoM basw danHuX,

onSuccess{db);

s

// Bcezda obpabomsatime owubKu!
request.addEventListener{'error', ()} => {
console.error{'Error opening database:', request.error);

s
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[lepea oTtobpakeHHEM KOHTAKTOB BaM HeoBX0AMMO 3arpy3nTh UX M3 0assl gaHHbIX. [l
3TOr0 MCNOABL3IYHTE TPAH3IAKIHIO TONBKO ANA YTCHHS M BBI3OBHTE MeTol getAll xpaHu-
nHma oOBEKTOB, KOTOPBIH H3RNEKAET BCe 0OBEKTRI U3 XpaHMAHLWIA (mpHMep 5.2).

nplmep_ 5.2. CyuTbIBaHWE KOHTAKTOB

/**
* Yumaem KOHMOKM U3 6a3t danHbx U 8wBodum ux & matmmy.
* @param contactsDb - base downnx IndexedDB
* @param onSuccess - @ywkyus obpamHoz20 8w3osd,

* BHNOMHANIAACA NO OKOHHAHUU 302DY3KU KOHMAKMOR
*/
function getContacts(contactsDb, onSuccess) {
const request = contactsDb
transaction([ 'contacts'], 'readonly'}
.objectStore( ' contacts'}
.getAll();

// Koz0a danrwe 3azpywerii, 6a3a OawnHux 2enepupyem cobbiue success.
request.addEventListener('success', () => {
console.log{'Got contacts:', request.result);
onSuccess(request.result);

s

request.addEventListener(‘error’, () => {
console.error('Error loading contacts:', request.error);
IO
}

Jlns pobaeneHus koHTakTa Tpebyercs TpaH3akuMA THma readwrite. Ilepenaiite oGbekT
contact MeToly add XxpaHunHia o6BeKTOB (IpuMep 5.3).

Mpumep 5.3. [lobaBneHune KoHTaKTa

/**
* fJoGaansem Konmaxm 8 603y danHsix, NOCAE Ye20 BHOBL AWBOOUM MADAULY KOHMAKMOB.
* @param contactsDb - basa downax IndexedDB
* @param contact - HoBii obwexm contact dan dobagnerus
* @param onSuccess
*/

function addContact{contactsDb, contact, onSuccess) {
const request = contactsDb

obpamisil 8308, BWNOAHAEMN MOCAe 000OBACHUS KOHMOKM
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.transaction(['contacts'], 'readwrite’)
.objectStore( contacts')
.add(contact);

request.addEventListener('success', () = {
console.log{ 'Added new contact:', contact);
onSuccess();

1)
request.addEventListener('error', () = {

conscle.error('Error adding contact:', request.error);

13K

BaM Taxxe morpedyerca TpaH3akiMa readwrite 14 yoaneHUs KOHTaKTa (npumep 5.4).

Npumep 5.4. Ynaneve koutakta

/**
* Voassem KoHmakm u3 Gasw DOHHbIX, NOCAE YeZ0 BHOBb BmMBOJUM MaGAULY KOHMAKmOoS.
* @param contactsDb - 6Gasa dawxsix IndexedDB
* @param contact - obbexm contact ana yoansexus
* @param onSuccess - oGpamHeil 8308, BHNOAHAEMMIT NOCAE YOANeHUR KOHMAKMJ

*/

function deleteContact(contactsDb, contact, onSuccess) {
const request = contactsDb
.transaction([’'contacts'], 'readwrite')
.objectStore( 'contacts')
.delete{contact.id);

request.addEventListener('success’, () => {
console.log( 'Deleted contact:', contact):
onSuccess();

K

request.addEventListener('error’, () =» {
console.error("Error deleting contact:', request.error);

1;
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06cyxaeHune

[pu cozganum 6a3bl NAHHBIX B BEI3BIBacTe IndexedDB.open, KOTOPLIH CO3aET 3aNIpoc Ha
OTKpbiTHe Gaibl JaHHbIX. EcnM B peaynwTaTe BhI3BIBaeTCA coOBITHE upgradeneeded, BEI
MOKETE CO3aaTh HEOOXOIUMOE XPAHHAHIIE 00BEKTOR.

Bepcuu IndexedDB

B IndexedDB ects nonaTHe sepcuonroi Haiwl gaHHex. Kamxabii pas, koraa Bbl BHO-
CHTE H3IMEHEHHA B CXeMy CBoeil Da3bl JaHHbIX (B cnyvae IndexedDB — w3menenne
Habopa xpaHunuil 0OBEKTOB H UHACKCOB), BAM HeoOXOOUMMO YYHTBIBATE BCEX N0JIb30-
BaTeJIcH, Y KOTOPBIX B Opay3epax yxke coxpaHeHa fosiee cTapas Bepcus 0aibl JaHHbIX.

HmeHHO 3mech nosensgeTca cobuiTHE upgradeneeded. Brizwiras indexedDB.open, Bbl MO-
JKeTe YKa3aTh HOMep BepcHH Insf 0a3zpl JaHHeIX. KaxOwlid pa3s, BHOCS H3IMEHEHHE B
cxemy Oasel, Be yBenuuuBaeTe 310 yneno. Ecan Gpay3ep nonbiosatena ¢ Oonee cra-
poil BepcueH BaweH Oa3bl NAHHEIX OOHAPY:KHBAET 3TOT HOBRIH HOMEP BEPCHH,
IndexedDB 3anyckaer cobbiTHe upgradeneeded. OHo coobuiaeT BaM o cTapoii H HOBOR
Bepcuax 0a3bl SaHHBIX. YUHTHIBAZ 3TH (GaKTOphl, BB MOMETE ONPEAeNHTh, KaKMe U3-
MeHeHHA BaM HeoOXOOHUMO BHecTH B 6a3y AaHHBIX.

Tax BB MOXETE COBEPIICHCTBOBATL AH3AHH CBOCH 0a3bl JAHHBIX, COXPAHSA [IPH 3TOM
OAHHBIE NONB30BATENeH HETPOHYTBIMH.

Y Kamaoro 06beKTa B XpaHUAHIIE 00BEKTOB AODKEH OBITE YHUKANBHBIH Knwod. Ecnn Bai
nonwiTagrech A06aBUTL 00BEKT ¢ AyONHPYIOIMMCA KNIOUOM, BBl MONYYHTE COOOLICHHUE
o0 ownbke.

CxeMa 114 Apyrux onepauyii, Kak OpaBuio, 0JHHAKOBA:
1. Co3naiiTe TpaH3aKumn,

2. Tlonyuute OOCTYN K XpaHHITHILY 00BEKTOB.

3. BrizoBuTe HYXKHBII METOI B XpaHW/IHLIE OOBEKTOB.
4. TMNpocaywaiTe coOLITHE success.

Ipu 3ToM Kaxnas QYHKUHA, peanu3yroIlas Ty WIM HHYIO ONEpalHK, NPHHHMAET apry-
MEHT onSuccess, Bbl3blBaeMBlil B cnydae ycmexa. [Tockonsky 6aza paHHmX IndexedDB
ABNACTCHA ACHHXDOHHOM, BaM HYXKHO N0MAATHCA 3ABEPLUCHHA OMEpauM#, MpeKae UeM
npogomkuTh, OyHKUKMA openDatabase nepeaaeT a3y AaHHbIX B BYHKLMIO onSuccess, rie
BBl MOXKETE COXPAHUTE €€ B MepeMeHHOH Ha Oynyuee (npumep 5.5).

let contactsDb;

// Omkphisaen 6a3y OaHHsX U BLINOAHAEM NPOCMOMD CRUCKA KOHMAOKMOS.
// Obpabomuuk cofimun success Hacmpausaem contactsDb wa npuem wosozo obbexma,
J/ 3amem 3a2pykaen U NPOCMIMPLBAER KOHMIKMb.
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openDatabase{db =» {
contactsDb = db;
renderContacts(contactsDb);

13K

Kak TonbKO BB HACTPOHTE MepeMenHy1o contactsDb, MOKETE NEpeaaTh €¢ APYrHM omniepa-
uHAM ¢ Gazoit manHbEIX. Ecnu BH X0THTE 0T00pa3HTE CMHCOK KOHTAKTOR, BaM HYXXHO H0-
HOATECA, TIOKA OHH CHadyana OydyT 2arpyeHel, MO3TOMY BBl JOJDKHE! TiepeaaTs ofpa-
0OTYHK YCHELTHOTO BBINOJIHCHHA, KOTOpLIH noayyaeT o0beKTh KOHTAKTOR H 0TOOpAXKaET
HX (npumep 5.6).

PY3Ka U NIPOCMOTP KoKTaKTOR

getContacts{contactsDb, contacts => {
// Koumaxme: 3a2pyden, menepc HAO0 UX BU3YAAUSUDOBAMS.
renderContacts{contacts);

I3H

AHaJMOTHYHO NpH BHECEHHH HOBOIO KOHTAKTa HEOOXOAHMO I0XKAATHCA JOOABNCHHA HO-
Bporo o0BEKTa, a 33TEM 3aIPY3HTE M 0TOOpasHTh OOHOBNEHHBIN COMCOK KOHTAKTOB (MpH-
mep 5.7).

npmep &?Mmmu nosTopHoe OTOGpaKeHHe KOHTAKTOB

const newContact = { name: 'Connie Myers', email: 'cmyers@example.com’ };
addContact{contactsDb, newContact, () => {
// Konmaxm 6ein dobasner, menepb 3a2py3ume OBHOBAEHHM CNUCOK U omoBpasume ezo0.
getContacts(contactsDb, contacts => {
renderContacts{contacts);
b
s

Ecnu BB He XOTHTE NOCTOAHHO MEPEAARaTE CCLIIKY Ha 0aly JAHHBIX, BBl MOXETE HHKAI-
CYNHpPOBaTH BHYTPH HOBOTO 0OBEKTA CCHINKY HAa Hee M Tpebyemble GyHKIHH, KaK NOKa-
3aHO B IpHMepe 5.8.

T .

const contactsDb = {
open(onSuccess) {
const request = indexedDB.open{’contacts’);
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request. addEventListener ('upgradenseded', () => {
const db = request.result;
db.createQbjectStore( ‘contacts’, {
keyPath: 'id',
autoIncrement: true
s
s

request.addEventListener('success', () =» {
this.db = request.result;
onSuccess();
i
I

getContacts(onSuccess) {
const request = this.db
.transaction([ 'contacts'], 'readonly’)
.objectStore(’contacts')
.getAll();
request.addEventlistener('success’, () = {
console. log('Got contacts:’, request.result);
onSuccess{request.result);
s
b

// Apvaue onepautiu DobABARIMCA AHAOZUSHMM OODAZOM.

¥

[Tpu TakoM noaxone BaM MO-NPEXHEMY HykHbl 06paTHble BLI3OBBI, YBEAOMAAIOILHE BAC
© BEITIOJIHEHWA ONEPAUHi, HO OOBEKT contactsDb OTCNEKHBACT CCHIIKY Ha 0a3y HaHHBIX
ana Bac. (McnonszosaHua rnobansHoi nepeMenHoii e Tpebyetcal)

5.2. O6HoBNREHUE CyleCcTBYIOWeEN §a3bl AaHHbIX

3apava

Bl Xx0THTE OOHOBHTE cyluecTBYIOWYIO Oa3y MaHHLIX, 4TOOb N0DABUTE HOBOE XpaHHWIH-
e 06LEeKTOoB.
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PeweHue

Hcnonb3yiite HOBYIO BepcHio 6a3bt gaHHbIX. Tlpn obpaGotke coGeiTHA upgradenceded B
32BMCHMOCTH OT BEPCHM OINPEleNHTE, HYXKHO N n00aBnaTe B 6a3y AaHHBIX TEKYILETO
MOMNL30BATENA HOBOE XPaHMIHIINE 0OBEKTOB.

[pencraeere, 4ro y Bac ecTh 6a3a AaHHBIX COHMCKA OCHT ¢ XPAaHWIHILEM 00LEKTOB todos.
MMo3ske, npu OGHOBIEHHH BALIETO IIPHIGKEHHA, Bbl 3aX0THTE N00ABHUTE HOBOE XPAHHIIH-
e 00reKTOB people, UTOOEI MOXHO OBLTO HA3HAYATE 330a4H MONB3IOBATENAM,

Jna Brizora indexedDB.open Teneps TpedyeTcs HOBLIM HOMep BepCHH. BEI MOXeETE yBENH-
YHTH HOMEP BEPCHH 10 2 (rpuMep 5.9).

L
gs’» g&em- EdERE R
ottt e s
b it 1

R

// Baza dawmbix todolList menepb umeem sepcun 2
const request = indexedDB.open('todolist', 2);

// Ecau 6aza dawwmix nonb3osamenn umeen sepcun 1, 3anyckaemcs cobimue
// upgradeneeded, nosmomy mowem Bsme Jobosnex Hosuill o6bexkm XpaHuAUa.
request.addEventListener{'upgradeneeded', event => {

const db = request.result;

// 3mo we cobimue 3anYCKaemcR B CAYYOE OMCYRCMEUR 603y JOHHBIX.
/7 3mom cayval mowe mywdaemcr a ofpafomxe u coadanuu obbexma todos 6asni daHHsX,
// Coolicmeo oldVersion codepwum mexyiuyi sepcui Sa3s daHHEX NOSbIOBARENA,
// Ecau Baza danmHeix momexo €mo cosdawa, oldVersion pasHo 8.
if (event.oldversion < 1) {

db.createObjectStore('todos', {

keyPath; 'id'

i

}

// Ecnu Basa dawmsix ewe He obfHoanexa do sepcuy 2, co3dams noowil obbexkm Gass OOHHX.
if {event.oldVersion < 2) {
db.createdbjectStore( 'people’, {
keyPath: 'id’
13¥
1
D;

request,addEventListener('success', () => {
/7 Baza dawweix 2omosa.

s
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// Guxcupyiime mobyn BO3MORHYKX ouwubKy. OBbekm error Xpawumch

// 8 ceolicmee error 3anpoca.

request.addeventListener('error', () = {
console,error{'Error opening database:', request.error);

}3H

O6cyxaenne

ITpu BBI3OBE indexedDB.open BH MOPKETE YKa3aTh BepcHI0 6aim naHHBIX. Ecnu Bel He cae-
JaeTe ITO, MO YMOIIaHHIO BepcHa GyaeT paBHa 1.

Beskuii pas, korga 6aza JaHHBIX OTKPHIBAaeTCA, TEKYIIas BepCHA 0alkl JaHHBIX B Opay3se-
pe (ecmM TakoBad MMEETCA) CpPAaBHHBAeTCA C HOMEPOM BEpCHH, [MepelaHHBIM B
indexedDB.open. Ecny Ga3a JaHHBIX eLIe HE CYLIECTBYET WIM BEpCcHA He OOHOBJIEHA, BHI
noxy4ute cobbiTHe upgradeneeded, TpeSylommee oOHOBNEHHA.

B ofpaborunxe cobwrTus upgradeneeded BRI MOXKeTe NMpPOBEPHTH CBOHCTEO oldversion,
4yT00kEl ONpPEeNenHTL TEKYIUYIO BepcHio Ga3pl JaHHLIX Opayzepa. Ecnu faza naHHBIX enle
He CYINeCTBYeT, 3HaueHHE oldversion pasHo 0.

OcHoBBIB2ACH Ha CTapoit BEPCHM, BBl MOXETE ONpPedeNinTh, KAKHe XpaHHTHma 06beKToR
H HHOEKCHI YiKE CYLIECTBYHT, a4 KaKHe HCOﬁXOI{HMO IlOﬁaBHTB.

Ecnn BBl DonbiTaeTech CO3AATH XpaHWIHIIE 0OBLEKTOB MM MHISKC, KOTOPEIH
yKe CyllecTByeT, Opaysep BbLAacT Hcknwdenue. Ilepen coznaHmeM 3THX
00LekToB 06A3aTeNbHO POBEPBTE CBOICTBO oldversion cofmITHS.

5.3. BbinonHeHune 3anpocoB ¢ NCNONb3OBaHWEM MHAEKCOB

3apava

Bhl xotuTe 3(1)CDEKTPIBHO 34ANPAIIHBATE JAHHBEIC HA OCHOBE 3HAYCHUA CBOﬁCTBa, OTIHYHO-
0 OT KITK)a (OﬁbI‘IHO Ha3bIBACMOro [MEPBHYHBEIM K.TIIO'-IOM).

Pewenne

Cozpaiite HHICKC 718 3TOro CBOFICTB&, 3aTCM BBRITNIOJIHHTE 3anpoc [0 3TOMY HHICKCY.

PacemoTpum mpumep 6a3bl NAaHHBIX COTPYAHPKOB. ¥ KaKIOTO COTPYIHMKA €CTh MMA,
MecTo padoTH (OTHEN) H YHMKATbHBIN uneHTUduKaTop 1D B xavectse xmoua. Boamox-
HO, Bbl 3aX0TUTe OTQUILTPOBATH COTPYAHHKOB MO NMPUHAINSKHOCTH K ONPEACTICHHOMY
OTAeny.

Korna 3anyckaercs coObiTue upgradeneeded W BBl cO3JaeTe XPAaHWIHILE OOBEKTOB, BEI
TAKAKE MOXKETE ONpPEde/IHTE MHIOCKCH AJA JITOTO XpaHunniua obbekToBR {npumep 5.10)
B npumepe 5.11 mokazaHo, kak BEIMOJHATL 330POC [0 YKAZAHHOMY HHASKCY.
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flpmaep _5;10. Onpepnenexue MHAGKCA NPK CO3AAHMN XpaHunMLa o61ekTos

/**
* Omxpoisgem Ga3y JonHeX, Npu HeobxoduMocru co30asan xpasunuie obbexmos
* i UHOBKCUDYR UX.
* Kax monsko Basa dauHbix Gydem zomoma, onSuccess Oydem pw3saH
* ¢ ofbexmom Ga3br DaHHbIX.
* @oaram onSuccess - ¢ynkyus o8pamHo2o0 8H3084, KOMOPAA BuNOAHAEMCH,
* Kozda ba3a dormbx 20Mmoed,
Y/
function openDatabase(onSuccess) {
const request = indexedDB.open('employees');

request.addEventListener('uparadeneeded', () => {
const db = request.result;

/7 Hoswm obbvexmam employee Gydem npucaoeHo aamoMamUvecKu
// ceenepuposantoe ceolicmso id, komopoe Gydem CAVHUMD UX KAGHOM,
const employeesStore = db.createObjectStore( 'employees', {
keyPath: 'id',
autolncrement: true,

b

// Co3daime undexc dna caodcmea department nod wassaxueMm 'department’.
employeesStore. createIndex('department’, ’department’);
s

request.addEventListener('success', () =» {
onSuccess(request.result);
s
}

ﬂpmp 5.11. 3anpoc coTf .qnakop 10 MHAeKcy oTaena

/**
* flonyuaen SaxHe ¢ COMpYyOHUKax OanHo2o omdena uni obo BCex COMpYOHUKaX,
* eCAU He yKA3aH HU OOUH omdeA.
* @naram department - HassaHue omdena
* @param onSuccess - QyHKYuR 0OpaMHOZO BKN308A, KOMOPGR BHINO/IHREMCA
* fpU 302pY3Ke COMPYORUKDS

*
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function getEmployees(department, onSuccess) {
const request = employeeDb
.transaction{[ 'employees’], 'readonly’)
.objectStore( employees')
Andex('department ')
.getAll{department);

request.addEventListener( 'success’, (} => {
console, log('Cot employees:’, request.result);
onSuccess{request.result);

13K

request.addEventlistener('error', () = {
console.log{'Error loading employees:', request.error);

1

Obcyxnenne

B zapucHMOCTH OT BaluMX noTpebHocTedt xpanunuue obbekToB IndexedDB moxer co-
Jep:kaTh Gonee OAHOrO HHACKCA.

B aToM OpuMepe Ana 3anpoca HHACKCA HCIOAB3YIOTCA ONPEAENEeHHbIE 3HRUESHH:A, HO HH-
JEKC TAKKE MOXKET ObITh 3aNPOWEH AN Juana3oHa KIKoUeH. JTH JHANA30HBI ONpeaesa-
KTCA ¢ MOMOLIBK HHTepdeiica IDBKeyRange. [lhanazon onpeaenseTcd ¢ TOYKH 3pEHHUS €ro
2panuy — OH YKA3bIBAET HAYANEHYI0 H KOHEYHYIO TOYKH, H BO3BPALIAIOTCA BCE KIIOYH B
OpeAcnax IToro AHanaioHa.
HnTepideiic IDBKeyRange NOAICP>KHBACT YETHIPE THIIA IPAHHUIL
IDBKeyRange . LowerBound

Onpenecnser HIKHIOI MPaHHLY KIHEH.
IDBKeyRange . upperBound

OnpenenaeT BEPXHIOIO MPadHLY KIOYEH.
1DBKeyRange. bound

OnpeaenseT HKHIOI 1 BEPXHIOI MPAHHLIBL.
IDBKeyRange.only

YKa3pIBacT TOILKO HA OJHH KJTIOM.
Jnanazonel knmouei lowerBound, upperBound K bound Taioke NPUHHMAKT BTOPOH JIOTHYE-
CKHil mapaMmeTp, YKa3bIBalOIUM, ABAAETCA 1M AHANAZ0H OTKPLITHIM MU 3aKphITEIM. Eciin
YKa3aHO SHAYEHHE true, TO OH CYATAETCH OMKPHIMbLIM AHANIAZ0HOM H HCIUIIOYAET CaMH

rpaHHUbl. IDBKeyRange .upperBound(10) COOTBETCTBYET BCEM KIIHOYAM, KOTOPHIE Menbuie
wiu pasnsi 10, Ho IDBKeyRange.upperBound(18, true) COOTBETCTBYET BCEM KNOYaM, KOTO-



90 | TInasab

puie vensuie 10, noToMy uto camo 3naveHne 10 ucknoveHo. TpaHuLbl AHANA30HA KO-
yeil He 00A3aTeNbHO JODKHEL OBITH HHCNaMH, B kadecTBe KIKOUEH MOryT HCMONB30BATh-
¢ OOBEKTHI APYTHX THIIOB, TAKUE KAK CTPOKH W 00beKThI-AaThI.

5.4. Novck CTPOKOBBLIX 3HAYEHUA C NOMOLWLIO Kypcopa

3agava

Brl xotuTe caenate 3anpoc B xpaHunuine obvexToB IndexedDB, yrobn HalTH cTpOKO-
Bble 00BEKTHI CO CBOHCTBOM, COOTBETCTBYHOLINM WAONOHY.

Pewenue

HUcnons3yiiTe Kypcop, npoBEpan CBOWCTBO KKAOro 00bekTa, 4To0bl YBUACTL, COAEPHHT
JIH OH 3aIdHHYI0 CTPOKY.

MpeacrapeTe cefe NpUNOXEHHE CO CIIHCKOM COTPYAHHKOB. Brl XOTHTE BRINOJHHTE NO-
HCK MO BCEM KOHTAKTaM, WMA KOTOPLIX COAepKUT BBeNeHHBIA TekeT. Jlna aToro npuMepa
npeanonokuM, 4to 6asa JaHHBIX YXKE OTKPHITA, 3 XpaHHJIHLWE OOBEKTOB HA3BIBAETCA
employees,

Kypcop nepemewaetcs no KaxnoMy obbekTy B XpaHunHile odvekroB. OH ocTaHaBNHEBA-
eTCA Ha KaXJOM 00BEKTE, M Bbl MOKETE [IOTYYNTE JOCTYMN K TEKYLIEMY MEMEHTY W/HNH
NIEPEHTH K CEAYIOIIEMY deMeHTy. Bhl MOXKeTe MpOBEPHTE, COAEPKHT JIH HMA KOHTAKTa
TEKCT 3ampoca, U co0paTh pe3ynbTaTl B MaccuB (npumep 5.12).

/**
* jAem COmpYOHUKOB 10 UMEHU.

*

* @param nome - CMPOKd 3anpoca
* @param onSuccess - obpamHil B3O8, KOMOPHL NOAYHUM UMEHA WaUGeHHsIX COMPYOHUKOB
*/
function searchEmployees(name, onSuccess) {
// Maccus U3 acex KOHMAKMOB C UMEHEM, CODepxauuM MeKcm 3anpoca
const results = [J;

const query = name.tolowerCase();

const request = employeeDb
.transaction{[ ‘employees'], 'readonly')
.objectStore{ ' employees')
.openCursor();
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// 3anpoc kypcopa swdacm colisimue Success dnr kawdozo waldennozo obvexma.
request.addEventListener('success', () => {
const cursor = request.result;
if (cursor) {
const name = ‘${cursor.value.firstName} ${cursor.value.lastName}"
.toLowerCase();
// fobasum Konmakm 8 peaynsmupyiuiud MaCccus, ecau OH Coomaencmayem 3anpocy.
if (name.includes(query)}) {
results.push{cursor.value);

J/ fepeGdume xk credywyed zanucu.
cursor.continue();
} else {
onSuccess(results);
}
DE

request.addeventListener('error’, () => {
console.error('Error searching employees:', request.error);
21
}

ObcyxaeHne

Koraa Bl Bbl3bIBASTE openCursor B XpaHWJIHINC OGLCI(TOB, OH BO3BpallacT O0BEKT 3anpoca
IDBRequest. Hanec 3amyckaeTcs coOBITHE sSuccess IS MEpBOro 0OLEKTA B XpaHHIHIIE.
}_IJ'IS{ KaKA0To COOLITHA success 3anpoc HMECT CBOHCTEBO result, KOTOPBIM ABJAETCA CaM
oObekT cursor. Bel Moxere NOJYYHTE JOCTYT K TEKYWEMY 3HAYEHHWIO, HA KOTOpOE YKa-
3LIBAET KYPCOP, C MOMOLULIO CBOHCTBA value,

QO6paboTylK pe3yNLTATOR MPOBEPAET MOTA MMEHM U HaMUNIMK TekylUlero 00BeKTa, CHAa-
yana npeodpalys 062 B HWKHHUA perucTp, YToOBl NP NOKCKE PETHCTP HE YYUTHIBAJCA.
EcnH ecth coBnajeHue, To 00bEKT R00aBNAETCA B pE3YABTHPYIOLIMH MacCHB.

Korga Bel 3akonunTe 06paboTKy TeKyluero o0bheKTa, AN KYPCopa BHl MOKETE BEI3BATH
KOMaHAy continue. 3TO MpHBEAET K MEpexXody K cneaywonieMy o0BeKTY U BBI3OBET CIUE
O0JHO cobeITHe success. Ecin BB JOCTHIJIH OHa XpaHHIIHILA o0BbeKTOB H B HEM HE OcTa-
noch o0LeKToB, request.result Oyaer pared null. Ecin 3TO mpoHeXoauT, TO ABIAETCA
CHTHAJIOM, 4TO MOMCK 3aBEePIUEH H Y BAC €CTh HCKOMBIE KOHTAKTEL.

[Ipn kakaoM nepeMelIeHHH Kypcopa Bee 0OBEKTH, COOTBETCTBYIOILME TIOUCKOBOMY 3a-
npocy, 4o6aBIATCA B MACCHB pe3yNbTaToOB results. 3TOT MaccHB nepenaercd B obpart-
HbIH BBI30B success, KOr/Ja Mpolece NOMCKa 3aBeplleH.
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5.5. Pa3bueka 60nbworo Habopa AaHHbLIX Ha CTPaHULbI

3apava

Bul xoTuTe pa3buTe Gonbmoid HaGop AAHHBIX Ha CTPAHHLE, KaXAaA U3 KOTOPBIX HMEET
ceoc cMemienne (offset) n mnnruy (length).

Pewenne

HenoneaykiTe Kypcop, 4To0bl OEpeHTH K DEPBOMY MEMEHTY HA 3alpallHBacMOH CTPaHH-
e ¥ HabpaTh HYXHOE KOJTHYECTBO BMeMeHTOR (mpumep 5.13).

/l‘*
* Wcnonb3yem Kypcop dAR u3sAeveHus o0HOU “cmpaHuusl” OaHHbIX
* 13 xpaHuaya obvexmos IndexedDB.
*
* @param db - ofvexm 6a3s daHwx IndexedDB
* @param storeName - uMs Xpawwiuwa cbbexkmog
* @oaram of fset - navansHoe cmeweHue (HoMep nepaozo nemerna &)
* @param length - wuCNO BO38PAWOCMBIX BNEMEHMOB OF) MOYKU CMEWERUA
*/
function getPaginatedRecords(db, storeName, offset, length) {
const cursor = db
.transaction{[storeName], 'readonly'}
.objectStore{storeName)
.openCursor(};

const results = [];

/7 Imom quige yxasweaem, nNepeMecmuiacs MU Kypcop 8neped Ha BEUNUHY CMEWEHUR uau Hem.
let skipped = false;

request.addEventListener( 'success', event => {
const cursor = event.target.result;

if (!skipped) {
// Ycmavosume ¢uaz u nepeiidume aneped Ha 3adanHoe CMeuenue,
/7 B credymuud pas xypcop fydem Haxo0umeCs 8 CMapmogoM NOACKeHUU,
/7 u mowwo Gydem mawams cbop 3anuced.
skipped = true;
cursor . advance(offset};
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} else if (cursor &% result.length < length) {
// Cobepume 30nUCh, HO KOMOPYID 8 JaHHNG MOMEHP yKaawsaem Kypcop.
results.push{cursor.value);

// fepexodume k credywued 3anucu.
cursor.continue();
} else {
/f Mubo sanuced we ocmanock, nubo 3adauHan dnuna Beng docmuzHyma.
console. log('Got records:', request.result);

}
b

reqguest.addeventListener('error’, () = {
console.error{'Error getting records:', request.error};

b;

ObcyxaeHne

Bo3MOKHO, BBl HE 3aXOTHTE HAYHHATL C MEPBOH 3aMHCH, NOITOMY M HYXEH apryMeHT
offset. [lpn nepBom 3anycke o6paboT4HK COOBITHI BEI3BIBAET METO advance ¢ 3ampo-
IIeHHbIM cMellleHHeM. MeTon ykaspiBaeT Kypcopy RepeiiTH K HYKHOMY HA9aiBHOMY
anemeHTy. C TEXHHYECKOH TOMKH 3pEHHA, advance HE MEPeJBUraeTCA B YKa3aHHOE MECTo,
a CKopee MepeMEIlasTCad Ha 3alaHHYIO MOZHUHE OMHOCHMENLHO MEKVIHez0 UHOeKca.
Onnako B AaHHOM NpHMepe 3TO HAKTHYECKH OJHO H TO XK€, MOCKOJIBKY NEHCTBHE BCeraa
HAa“HHAETCA C HYIICROTO HHAEKCA.

Bul He cMokeTe HauaTh cOOp 3HaYEHUH 10 ceAylolleil HTepalHui NepeMellleHus Kypeopa.
CnpaBuTECA © 3THM NOMOTaeT YCTAaHOBJIEeHHbIH dnar skipped, ykalelBalowmii Ha TO, 4TO
Kypcop nepemectdacs snepea. IIpu cneayrouleM NpoxoAEHHH 3TOT ¢nar Oyaer oro-
fpaxaTbCA KaK 3HAYMCHHE true, H KYpCOp NIONbITaeTCA MepeiiTH BnepeA elle pas.

Kak Toneko kypcop nepeMecTHTCS Brepen, 6yaeT 3anyiueHo eule 0fHo coOhITHE success.
Teneps kypcop yka3bIBaeT Ha NEPBbIil 3NEMEHT, KOTOPbIH HYKHO BRIOpaTh (NpH YCIOBHH,
YTO WIEMEHThl OCTANUCH; 00BEKT Kypcopa paBeH null, eciH o0bekToR Gonblue HeT). Te-
Kylliee 3HaucHHe DyaeT nobapieHo B pe3ylNbTUPYIOIHIA MaccHB, Jlanee BhIIBIBAETCH Me-
TOA continue ANA NEPEMELLEHHA KYPCOPA K CIACAYIOLIEMY 3HAYCHHIO,

3TOT npolece NPoAAKASTCS A0 TeX 0P, NOKa Pe3yILTHPYIOLUIHA MACCHB HE JOCTHIHET
3aJAHHOH JUTHHBI WIH XpaHHIHLIE oOBeKTOB HE OyzaeT HcyepnaHo. [Tocneanee nponzon-
JeT, eciii 3HaucHuE of fset + length NPeBBICHT KONMYECTBO OOBEKTOB B XPAHHAHIIE OOH-
EKTOB.

Kak Tonbko o0bekToB 414 cbopa Gonblte He octaHeTcd, OyJeT roToBa NMONHaA CTPaHHLA
PE3YNLTATOB.
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5.6. U\cnonb3oBaxne NPOMUCOB
¢ IndexedDB API

3apava

Bam HyxeH ocHoBanHBIM Ha npoMucax APL ang paGotel ¢ 6a3oii pannsix IndexedDB.

PewmeHue

Co3zpaiite 00epTKY Promise a1a 3anpocoe k IndexedDB. Koraa 3anpoc Bbi3oBeT cobbITHE
success, paspewurte Promise. Ecnu B pesynsrate Oyner BEI3BaHO COOBITHE error, OTKNO-
HHTeE ero.

B npumepe 5.14 cozmaerca obeprka A8 dyHKUMH indexedDB.open. OHA OTKpBIBAET WIH
co3naeT 6a3y NAaHHBIX M BO3BPALIACT MPOMHC, KOTOPBIH BEIMOUIHSIETCA, Koraa 0a3a AaH-
HBIX TOTORA.

/ L]
* Omxpeiagem b6asy Oawrbix, npu Heobxodumocmu cozdasas xpariumiye obbexmos.
* @returns Promise, xomoped paspewaencs Ba300 GGHHEX WAL OMKAOHAEMCR ¢ ouwubkoid
*/
function openDatabase() {
return new Promise((resolve, reject) =» {
const request = indexedDB.open(’contacts-promise');

// Mpu Heobxodumocmu cosdalime xpanuwiiye obbexmos.
request.addEventListener('upgradeneeded', ()} => {
const db = request.result;
db.createCbjectStore( 'contacts’, {
keyPath: 'id',
autoIncrement: true
Y
DK

request.addEventListener('success', () => resolve(request.result)};
request, addEventListener{'error', () => reject(request.error));

1K
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Jdas Toro yTofml 3arpy3dWTh HEKOTOpPhIe AaHHBIE U3 §a3bl JAaHHBIX, B mpumepe 5.15 uc-
noae3yeTcs ofonouka Bokpyr meroda getAll. OHa 3anpaliMBaeT AaHHble, 3aTeM BO3Bpa-
1Ia€T Promise, KOTOPHIi Npeobpa3syercd B MAacCUB 0OBEKTOB MOCIIE HX 3arPy3KH.

Mpumep 5.15. NMonyuenne 06LeKToB U3 XPaHUMHUILA C UCNONL3OBAHWEM NPOMUCA i

/*t
* Coumbigaem KoHmaxmp U3 60360 OOHHbIX.
* @returns Promise, KOMOpwl pO3pewaemcn 8 Bude KOHMAKMOB WAl OMKACHAEMCA ¢ OuitibKoll
*/
function getContacts() {
return new Promise(({resolve, reject) =» {
const request = contactsDb
.transaction(['contacts'], 'readonly’}
.objectStore( 'contacts')
.getAll();

request. addEventListener( 'success', () => {
consale.log('Got contacts:', request.result);
resolve(request.result);

I3 H

request. addEventListener{'error', () => {
console.error('Error loading contacts:’', request.error);
reject{request.error);
s
E

Teneps, koraga y Bac ecTb API, KOTOpBIFH BO3BpAalUAaeT NPOMHCE], BBl MOXETE HCTIONbL3O0-
BaTh then 1M async/await npu pabore ¢ Bawei 0azoH JaHHBIX (Mpumep 5.16).

Mpumep 5.16. Ucnonk3oBaHue 6asbl AaHHLIX C NpoMUCaMK

async function loadAndPrintContacts() {
try {
const db = awalt openDatabase();
const contacts = await getContacts();
console.log( 'Got contacts:', contacts);
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} catch (error) {
console.error{'Error:’, error);

Obcyxaexne

Hcnonezoranve Promise APl ¢ dyHKIHel async/await ycTpaHseT HeoOX0AHMOCTE B NO-
BTOpHOI nepeaaye oGpaboTuMKOB ycnelwHBX BeI30BOB. Kak nokasaHo B npumepe 5.16,
Bbl TAKXKE MOMKETE BOCNONL30BATECA MPECHMYLICCTBAMH LCHOUKH NPOMHCOEB, YTOOB W3-
6exaTh BIOKEHHBIX 0OpaTHBIX BEIZ0BOB M 00paloTuuKOR COORITHH.



FNABA 6
HabniogeHue 3a anemedTamu DOM

6.0. BeepeHue

B sToit rnaBe paccMaTpuBAOTCA TPH THNA Habawdamenet: (observers), kotopeie Opaysep
NpefocTaBAseT BaM A TpocMoTpa  dneMmeHtoB  DOM:  MutationObserver,
IntersectionObserver U ResizeObserver. JTH 00BEKTH-HAOMIOOATENH MOMYT OTCICKHBATh
aneMedTsl DOM 1 yrenomnatt Bac o6 onpeaeneHHbLIX UIMEHEHHAX HAH cOOBITUAX.

Habniogatenu co3gaioTca ¢ noMoLIbiy GYHKUHH ofpaTHOTO BLIZ0BA. 3Ta (YHKUMA BLI-
3BIBACTCA BCAKHI Pa3s, KOrAa HAa CTPAHMIIE NPOUCXOAAT COOTBETCTRYOIHE cobriTHa. Ona
BBI3BIBAETCA C OJHHM HJIH HECKONLKMMH TIapaMeTpaMH, coAep:kallMMH HH(opMaluw o
TOM, YTO HMEHHO Npou3zounio. OfHaKo Takoe AEHCTBHE BCETO JIHIIB CO3AAET HabmoaaTes.
Jna Toro 4ytroObl Hauath HaOMIOAEHHE 33 MIEMEHTOM, BAM HYKHO BBI3BATh (DYHKLMIO
observe HabmonarTena, NepeaB MEMEHT, 3a KOTOPBIM Bbl XOTHTEe HaOnwaaTh, H A0non-
HHTEIBHBIH HabOp napaMeTpos.

MutationObserver

MutationDbserver OTC/ICKHMBAET M3MEHEHHA, Npoucxoaltie B yneMedte DOM. Brl moxe-
Té OTCNEKHUBATh HIMEHEHHA:

¢ B JOYepHHUX J/eMeHTax,

4 Barpubyrtax;

¢ B TEKCTOBOM COAEPAHMOM.

Yo uMeHHO oTcnexueaeT Opaysep, ompenensercs B o0BEKTe options, MepeoaBacMoM
(pyHrUMY observe. [IpH HabmoAEHUH 33 SAEMEHTOM BBl TAKXKE MOXKETE yKa3aTh HeoOa3a-
TeNbHBIH MapaMeTp subtree. OH paclIHPAET BO3MOKHOCTH MOHHTOPHHIA NOYEPHUX JMe-

MEHTOR, ATPpHUOYTOB H/WIIH TEKCTOBOTO COAEPKMMOrc HA BCE Y3bI-MOTOMKH (4 HE TONIBKO
Ha 3JIEMEHT M €ro NPAMBIE J0UEPHHE 3TEMEHTBI).

Korga NpPOHCXOAHT MHTERCCYHOINAA BAC MYTAUHA, BEINOJIHACTCH OﬁpaTHI:-IFI BBI3OB C MacC-
CHROM OOBEKTOB MutationEntry, KOTOPEIE ONKUCBIBAKOT TONLKO UYTC NPOH3ICLICIIINEG H3ME-
HCHHA.
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ResizeObserver

Kak cnemyer U3 HazpaHuUs, ResizeQbserver yBEAOMNSAET Bac 00 WIMEHEHUM pasmepa 3fe-
MeHTa. Kak TonbKo pazMep H3MEHSIETCA, 3anyckaeTcs GyHKUMA 0OpaTHOrO BbI30BA C UH-
dopMaLHel O TOM, Kakol pasmep Obul MoauduumposaH. [lapamerpbl coaepxaT HHGOp-
MaUHK O HOBOM pa3Mepe 3TeMeHTa.

IntersectionQObserver

IntersectionObserver OTCIEAHBAET HIMEHEHHS MOTOKEHHNA HMEMEHTA OTHOCHTENLHO 00-
nacTe npocmoTpa. QBnacTs NPOcMOTPa MOXKET ObITH NPOKPYUHBACMbIM WICMEHTOM WITH
caMim OKHOM Opayiepa. Ecan xakaa-nubo 4acTh AOMEPHEro MNEMEHTA BHAHA B Npeaenax
npokpyuueaeMoil o0MacTU, CUMTASTCA, MTO OHAa Aepecerkgem POAWTENLCKUN JMEMEHT.
Ha puc. 6.1 nokasaHbl 2MeMEHTE HA MPOKPYUYNBAEMOH CTPAHHLE.

06nactb npocmoTpa

MpokpyTKa

Puc. 6.1. 3neMent | e NepecekaeTCs, MEMEHT 2 yacTHuo NepeCceKaeTCA,
4 INGMEHT 3 MONHOCTLHY nepecekacTen ¢ 0ONACTBIO npocMoTpa

IntersectionObserver HCNONBIVET MOHATHE KOFPPiyrenmd nepecedeniis — KaKkaa 4acTh
3/1IMEHTA HA CaMOM JIeNe Nepecekia rpaHHLY KOPHEBOTO 3NeMeHTa, ECu »neMeHT BHAEH
MONHOCTREY, ero kodupruneHT paged |. Ecii OH NOMHOCTHIO CKPHIT OT Ia? NONL30BaTe-
ng, ero ko3dduuuedT pasex (. Eciu o4 poBHO HAaNONMOBHHY BHJEH M HAMOIOBHUHY HEBH-
IuM, To ero KoddpouuneHT pasen 0.5. Cpenn napameTpoB, nepegaBaeMbix B (HYHKUHIO
ofpaTHOro BH30BA, WMeeTCA CBOHCTBO intersectionRatio, ompeaensiowee TEKYLHHA Ko-
3OHUHCHT NepecedeHust.

[pu co3manun IntersectionObserver Bbi TAKIKE MOXKETe YKa3aThb HOPOZUGOE IHAHEHUE.
OHo onpenenaeT MOMeHT cpabaTbiBaHHA Hadmonatens. [lo ymonuaHuio noporosoe 3Ha-
yeHue pasro 0. 3To 03HauaeT, 4TO observer 3aNyCKacTCs, KK TOMLKG 3EMEHT CTAHOBHT-
€A YaCTMMHO BHIMMBIM, Aa)Ke €C/M 3TO BCero avwb oauH nukcen. Ioper, pasHeif |,
cpabaThiBaeT TONMLKO TOrAA, KOTAa 31EMEHT CTAHOBHTCA MONHOCTHI BHAMMEIM.
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6.1. OTnoxeHHan 3arpy3ka nzobpaxeHUs Npu NPOKpPyTKe

3apava

Brl X0TUTE OT/IOKHUTE 3arpy3Ky H3oOpaxkeHHs 0 TeX NOP, MOKA OHO NOMHOCTRIO HE OKa-
KETCS B NOJIe 3PEHHA monblosatend. MHorna 210 Ha3miBaeTca omioxcerHon (lazy) za-
2DYIKOU.

Pewenue

Hcnonwsyiite IntersectionObserver 1A 3NneMeHTa <img> U JOKAMTECH, MOKA OH HE mepe-
ceyercs ¢ obnacTei0 npocMoTpa. Kak ToNbKO OH nmonajer B 061acTh MPOCMOTPA, YCTaHO-
BUTe aTPUOYT sr¢, 4TOOR! HAYaTh 3arpy3Ky HzoOpaxenus (mpumep 6.1).

Mpumep 6.1. OTnoNeHHan 3arpy3ka nzobpaxeHus ¢ nomoubio IntersectionObserver

/**
* Opeanuayem OMIOKEHHYR 3Q2DY3KY U30BDANeRUR.
*
* @param img - CChIKA Ha 3MemeHm-u3obpawenue 8 yane DOM
* @aram url - URL-adpec 3azpywaemozo u300pawexust
*/
function lazylLoad(img, url) {
const observer = new IntersectionObserver{entries =» {
// isIntersecting cmanoBUMCA pasHLM true, KaK MOMbKO U30Bpaxenue
[/ noRBARemcR 8 obAacmU NpoCMOmpda.
// B amom momexm yemaHoaume URL U30BDaWeHUR U OCMAHOBUME NpOCAVHUBAHUE.
if (entries[@].isIntersecting) {
img.src = url;
observer.disconnect();
}
1%

// Haunume Hobmoedeniie 30 INEMEHMOM-U306DaKeHUEM.
observer.observe(img);

Obcyxaexue

Kornaa Bel cozgaete IntersectionObserver, Bel MpeJocTaBaseTe €My QyHKLUHIO oOpaTHOTO
BeI30BA. Kaxkanlil pa3, Korna ameMeHT BXOAMT B 0OMAcTh NPOCMOTPAa WIH BBIXOOUT H3
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Hee, HabmoaaTensh BbI3hIBAET ITY (IJYHKU.HIO c HH(bOpMallHeﬁ O CTATYCE MEpeCceuYcHUA
MEMCHTA.

Habnionatens MOMeET CNefiHTh 32 HECKOJIBKHMH WIEMEHTAMH, TIEPECEUEHHE KOTOPHIX
MOMXET H3MEHATECS OAHORPEMEHHO, MOITOMY NpH 00PAaTHOM BBI30BE NEpeaeTcs MaccHB
aneMeHTOB. B npumepe 6.1 Habmwpatens cIeaHT TONBKO 3a OAHHM H300pa)KcHHEM, No-
9TOMY B MACCHBE TOJIBKO OAHH ITEMEHT.

Ecnn HECKONBKO MIEMEHTOB OAHOBPECMEHHO BXOIAT B ofnactb npocMoTpa (HJ'IH MoKHAa-
0T ee), AN KaxAoro 31CMEHTA OPraHH3yeTCA 0JIHA 3aIMHCh.

Bb1 xoTHTE NpoBepUTh CBOHCTBO isIntersecting, YTOOB ONPEACAHTE, NPHIIIG JIH BpEMA
3arpyxath H3o0paxeHue. OHO NPHHHUMAET 3Ha4YeHHe true, KOTAA 371EMEHT CTAHOBHTCA
x0TA Obl YACTHYHO BUANMBIM.

Bl Tak:ke AONXKHBLI COODLIMTD Haﬁmouaremo, KaKOH JTeMEHT CAeOyeT npoCcMOTpETh,
BBIZBAB observe Ans obnekTta observer. [Tocne 3Toro HauHercd HaGnmoaeHHe 3a IeMeH-
TOM.

Kak ToAbKo Bbl NPOKPYTHTE CTPAHULY BHH3 HACTONBLKO, HTO MEMEHT NONAJeT B 0b6nacte
npocMoTpa, HabmoaaTenk 3anycTuT PyHKUHI0 obpaTHoro BbizoBa. OOpaTHBIN BBI3OB YC-
tanasnueaer URL-agpec wu3o0paxkeHHa © MNpekpawmiaeT HaOMIOAcHHE, BbI3biBas
disconnect. OcTaHOBKa HAONIOACHAA CBA3AHA C TEM, YTO B HEM OTNAJAET HEOOXOIHMOCTS,
KaK TONEKO W3o0paxenue HyneT 3arpysxeHo.

Ho noseacHus IntersectionObserver 6bIN0 He TaK MHOMO BO3MOXHOCTEH peanu3oBarb
onucaHHble AeHcTBUA. OAHUM M3 BapHaHTOB OBINO NpocnyIHBaHKe cobbiTHA scroll po-
JAUTENILCKOTO MIEMEHTa, A 3aTeM BBIMHMCIICHHE, HAXOAMTCA IIH 3eMeHT B ofnactu npo-
CMOTPA, IyTeM CPaBHEHHA MPaHHL POAUTENLCKONO U JOYEPHETO 3IEMEHTOB.

Bcé 310, KOHEUYHO, He oueHb 3QPEKTHBHO. A KpOME TOro, CYHTAcTCA NMOXOH MPaKTHKOH.
BaM npuuInocs perynnpoBats WM OTMEHATH COMOCTABNACHNE MPaHULL, YToObl OHO HE BbI-
NONHSNOCH NPH KAXKNON NPOKPYTKE 3KpaHa,

OTnoxeHHan 3arpyaka B HOBbIX Bpay3epax

IntersectionObserver OUeHb XOpOILO NOAJEPNKHBACTCH Opay3epamH, HO €CAM Bbl OpU-
CHTHPYETECh HCKIIIOUMTENILHO HA COBPEMEHHBIC Opay3epbl, ecTh cnocod OTIOKEHHO
3arpykath uiobpaxeHusa Oe3 ucnonezoranud JavaScript-koaa.

B noBbix Gpaysepax aneMeHT <img> noagepxusaet atpubyT loading. Ecnv ana 3toro
napaMeTpa YCTaHOBICHO 3HadeHde lazy, M3oOpaxeHnne He Gyaer 3arpyxeHo Ao Tex
nop, noka 3NeMeHT HE MOSBUTCA B OKHE NIPOCMOTpA:

<img src="/path/to/image.jpg" loading="lazy">

[Mocneanne panukie 0 nogaepxke Opaysepamu atpnbyTa loading B MOXKETE HAHTH Ha
CanlUse (https://oreil.ly/coP8C).
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6.2. ObeprbiBaHue IntersectionObserver npoMUCOM

3apava

Bsl x0THTE c03aaTk Promise, KOTOPBIH BBIMTONHAETCA, KAK TONBKO SNEMEHT NONAJAET B
obnacTe npocMoTpa.

Pewenne

Obepunte IntersectionObserver B Promise. Kak TONBKO 3NEMEHT NMEpPECEKASTCA CO CBOHM
POAHTENBCKHM 2IEMEHTOM, PA3pEIIMTE NPOMHC (NpumMep 6.2).

/**
* Bosgpawaem Promise, komopewl paspewaench,
* KAK MOALKO 3/1eMeHm Bx00um 8 OBAOCAL NPOCMOMDA
*/
function waitForElement(element) {
return new Promise{resolve =>» {
const observer = new IntersectionObserver(entries => {
if {(entries[@8].isIntersecting) {
observer .disconnect();
resolve();
}
s

observer.observe(element);

;

06cyxaeHue

Koraa "abnwogatens BHRNOMHAET @yHKUHIO 00paTHOrO BHIZOBA ¢ NAPAMETPOM, YKaibl-
BAOWIHMM Ha TO, YTO WIEMEHT BXOJUT B 06NACTH TIPOCMOTPA, Bbl MOXKCTE PAa3pEUIUTE MpPO-
MHC.

Kak nokazaHo B mpumepe 0.3, MOKHO MCTIOMB30BATE 3TOT NOAXOA JUIS OTIOKEHHOH 3a-
rpy3Ku H300paKeHns, AHATOMMYHO peuenty 6.1,
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Mpumep 6.3. UcnonsaoBaHue xennepa wa'LtForE'I.ement ANA OTNOXeHHOW 3arpy3a<n
i n3oBpaxeHunn

function lazyload(img, url) {
waltForElement{img)
then(() == img.src = url)

Kak Tonpko Bbl pazpelunTe Promise, BbI3bIBAIOLIHI KOO CMOXKET YOCIUTBCA, YTO IIEMENT
HaxoauTea B obnactu npocMotpa. B 3ToT MOMeHT dyHKMA lazyload yCTaHOBMT aTpHOYT
src O H300pakeHHa.

6.3. ABTOMaTHy4eckas nay3a Npu BOCNPOM3BEAEHNN BUGEOD

3apava

Y Bac ecTh 3neMenT <video> B MPOKpy4HBacMoM KoHTelnepe. Bo Bpems Bocmpounieene-
HHA BHJEO BBl XOTHTE aBTOMATHYECKU NPUCCTAHABIHBATH €T, €C/IH OHO BRIHICT U3 TonA
3peHns.

PeweHne

Hcenonw3yiite IntersectionObserver ans npocMoTpa BHAeo3neMeHTa. Kak TONbKO OH BbIH-
ZeT U3 o0NacTH NPOCMOTPA, NPHOCTAHOBHTE BUIEO. J[03XKe, €CIM OH CHOBA NOABUTCS B
obMacTH NpocMOTpa, BO30OHOBUTE €ro BOCIpoH3BeAeHHe (NpHMep 6.4).

const observer = new IntersectionObserver(entries => {
if (lentries(0).isIntersecting) {
video.pause();
} else {
video.play(}
.catch(error => {
// B cayHge ouubKu pa3pewenus asmoMamUYecKoz0 80CNpou3aedenus Budeo.
/S Tak mowHo uzbexams HeoBpabomannol OWUGKU OMKAOHEHUR, KOMppas
// cnocobra npuaecmu K cbon 8 pabome BOWezO NPUNONEHUR,
1
}
s

observer.observe(video);
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O6cyxaeHve

10T HAbmMIOZaTe b cNeanT 32 3INeMEHTOM video. Kak Toabko oH vcdedaeT U3 mosd 3pe-
HHd, BOCIIPOH3BEAEHHE MpPHOCTaHABAMBaeTcA. [lodke, €clIH BHI MPOKPYTHTE OONACTEh
TIPOCMOTPA, BOCHIPOK3BEICHHE BO3OOHORBUTCA.

ABTOMAaTHYECKOE BOCNPOUIBEARHHE BUAEO

Bpayzeprl ¢cTporo 0THOCATCA K aBTOMATHYECKOMY BOCHpPOM3BENEHHK BHAco. [IpH no-
NBITKE NIPOTPaMMHOTC BOCHPOH3BEICHHA BHICO, Kak B mpumepe 6.4, Gpaysep Moxer
BBIATL NCKMioUeHHe. EcH BBl HE OTKIKUUTE 3BYK BHAEO N0 YMONYAHHI (YCTAaHOBUE
aTpuOyT muted A 3MEMEHTA video), Bbl He CMOXKETe ABTOMATHYECKH HIIH MPOTPaMMHO
BOCIIPOM3BECTH €70, NOKA N0JIB30BATe/b HE HAYHET B3aUMOACHCTBUE CO CTPAHULIEH.

Merox play BumcomieMeHTa (akTHuYeCKH BO3BpawaeT npomuc. [lng toro yrobsl
H3IAIIHO Pa3pelliuTh 3TY CHTYAUHI), BaM CledyeT 100aBUTE K IPOMMCY BBI3OB catch.

OpaHako He CEAYET ABTOMATHYECKH 3aMyCKaTE BOCHPOH3IBEICHHE BHACO NPH NepBoil
3arpy3Ke CTpaHullkl, 3TO pasapakaeT U co3aaer npobiemMel ¢ goctynoM. Hanpumep,
ABTOMATHYECKOE BOCIIPON3BEICHHE BUACO MOXKET OKA3aTh HEraTHBHOE BAMAHHE HA YeE-
N0BeKa ¢ BECTHOYAAPHBIM PaccTPOHCTBOM. 3BYK TaKKe MOJKET MOMELIATh YTEHHIO ¢
JKpaHa.

B PEATBHLIX NPHIOKEHHUAX 3TO PELICHHE CIEIYET HCMOIBIOBATE TOJBKO OAA y.ElOﬁCT-
B4, VK TIOCHE TOro Kak NMOJB30BATCNE HAXMCT KHONKY BOCNPOH3BEIEHHA.

6.4. AHUMaUUA U3MEHEHUW BbICOTI

3afava

Y mac ecTb 3AEMEHT, COOEPKHMOE KOTOPOI'C MOMKET MCHATHCH. Ecnu CONEPHKHMOE MEHA-
€TCA, BaM HYXCH naaBHbIA nepexon no BeICOTE.

Pewenue

Henonpayiite MutationObserver IS mpocMoTpa OOYEPHUX 3MEMEHTOB 3eMeHTa. Ecinu
3NMeMeHT No0aBiIAeT, YAMIAET HIN M3MEHAET Kakue-nubo J04epHUE 3NIEMEHTHI, HCIOMb-
ayiire CSS-nepexon, 4yTofs NIaBHO aHMMUPOBATH H3MeHEHHE BLICOTHI. [lockonexky BEI
HE MOKETe aHHMHPOBATh ANEMEHT ¢ aBTOMAaTHYeCKOH BRICOTOH auto, moTpebyeTca Heko-
TOpasx OONONHUTENbHAs paboTa ANd ABHOTO BBIYMMCIACHMA BBICOT, H3MEHEHHE KOTOPRIX
HYy’>KHO aHHMHUpoBaTh (puMep 6.5).

Mpumep 6.5. .&Hl_l_m BLICOTLI 3NEMEHTa B XOAe NIMEeHEHMUl _noﬁopucm mﬁdnf; '

/**
* Cnedum 3a BNeMEHMOM, ECAU eCMb U3MeHeHUA 8 Oodeprem fiemedme, Kozda swcoma
* UIMEHSEMCA U3J-30 JUYHePHEZ20 SABMEHMA, OHUMUDYEMm 3MO LIMeHeHue.
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* @param element - anemenm, 30 KOMOPHM Bedemcr HabGmwdexue
*/

function animateHeightChanges(element) {
// Henb3s aHuMuposams 3Aemenn ¢ nomoubi ‘height: auto’,
/7 nosmomy mpebyemca AgHoe yKkaiawue shicorw height.
element.style.height = "${details.offsetHeight}px";

/! Yemavosume weckonoko caolicme (S5, HeoBxodumbix QAR OHUMUDOBGHHOZ20 nepexoda.
element.style.transition = ‘height 200ms':
element.style.overflow = 'hidden';

/**
* 3mom HabAedament 3anycKaencs APU UIMEHEHUU JOYepHUX INeMEHMOS
* pOQUMENBCKO20 INEMEHMA.
* On usmeprem HoBYW BbiCOmY, 3ameM uchofbiyen requestAnimationFrame
* 0N OBHOBACHUR BHICOM. M3MeHeHue BwComs Oy0em GHUMUDOBOHO.
*/

const observer = new MutationObserver(entries => {
/f entries - amp scezda maccus, HHoz0a 3M0M MACCUB MOWEM COJepwams
/! HECKOALKG 37emMenmos, Ho 30eCh BOM HYReH nepebill U eJUHCMBEHHbIT 3AeMEH.
const element = entries[@].target;
// Codepwumpe U3MERUIOCE, G BMECME C HUM U BHCOMA. [IR usmMepenus
/7 Hosol Buicoms HeoOX0OUMD BHINOANHUME HECKONLKG Wazos.

/L (1) 3anomrume mexyiyw sscomy, Komopas Sy0em ucnoas308ameCh
// & Kayecmse HaY@IbHOU POUKU QHUMOYUU.
const currentHeightValue = element.style.height;

/7 (2) Ycmarosume Oan shicomw 3nayenue "auto” u npowumaime caolcmao offsetHeight.
// Mo HOBAA BKICOMA, KOMOPYH HYWHO YCMAHOBUME.

element.style.height = 'auto';

const newHeight = element.offsetHeight;

/7 (3) Nleped anumayueld CHOBA YCMAHOBUME MEKVIYIG BMCOMY.
element.style.height = currentHeightValue;

// B credymuem Kadpe aHumauuu U3MENUme BHComY.
// 3mo npusedem K 3anycKy GHUMUPOBAHHOZO nepexoda.
requestAnimationFrame({) == {
element.style.height = "${newHeight}px";
s
I3¥
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// Haunume oMCAENUBAML USMEHEHUSR 8 3AeMeHme.
observer.observe(element, { childList: true }};

O6cyxaeHune

Kak u B cinyyae ¢ ApyruMu HaGmiOAaTenaMy, npu CO3NaHUN MutationObserver BaM HeoO-
XOOuMO nepenats GpyHkudio obparnoro seizopa. Habionatens BLISEIBAET €€ BCAKKH pas,
KOTJa U3MeHAeTCA HaOMoJaeMpli 2NEMEHT (KAKHE MMEHHO HW3MeHeHHMA 3anycKaioT 00-
PaTHBIH BBI30B, 3ABHCUT OT NAPAMETPOB, NepelaHHbIX BYHKLUHH observer.observe). Koraa
Balle NPUAOKEHHE BHOCHT KaKHe-NHOO M3MEHEHHA B JOYEPHUH CMMCOK saeMeHTa (10-
Gap/ieT, yOaNigeT HIH MOAH(HLUHPYET IEMEHTHE), 0OPATHBIR BbIZJOB MEPECUHTHIBACT BhI-
COTY ANA PA3MELLEHHS HOBOTO COASPKUMOTO.

3aech MHOTO YEro NPOUMCXOJMT, B OCHOBHOM H3-3a TOro, MTO Opay3ep HE MO3BOMAET AHH-
MHPOBATh 3JIEMEHT, €CIIH 3HaueHUE height paBHO auto. [lna Toro yrobnl aHHMaumns pabo-
TaNa, Bbl AOTKHEI HCTIONb30BATE ABHBIE 3HAYCHHS I HAYAIbHOH U KOHEYHOH BEICOTBI.

IMpu neproM HaOMOOEHUH 33 DAEMEHTOM BBl BRIYHCIIAETE €70 BLICOTY, CHHTBIBAA 3HAue-
HHe cMmeweHud of fsetHeight. 3aTeM dyHKUUA ABHO YCTAHABRIWBACT 3TY BRICOTY JUIA 3Me-
meHTa. Ha AaHHBIH MOMEHT MOYKHO W3MEHHTE BRICOTY BBTOMATHYECKH NIPH [TOMOLIH height:
auto.

Korza mouepHue sneMeHTH 3JeMEHTa M3MEHAIOTCA, POJHTENLCKHMH 3neMeHT He Oyner
ABTOMATHYECKH W3MEHATH PasMep, T. K. TENEph ¥ HErO ABHO 3aaaHa BbicoTa. DyHkuMA
o0paTHOrO BBHI30BA observer BBLIYHCIAET HOBYIO BblcOTy. [Ipy ABHO 3aaHHOH BBICOTE
CBOHCTBO of fsetHeight uMeeT TO ke 3HAYEHHE.

Jng Toro 4ToOB HIMEPUTHL HOGYIO BLICOTY, Bbl AOMKHEI CHavala COPOCHTE 3HAYEHHE BhI-
COTH ofpamuo B 3HaYeHHe auto. Kak Tonmbko B 3TO caoenaerte, of fsetHeight BbigacT Ho-
BOE 3HAYEHHE BBICOTH. OAHAKO MOMHHTE, YTO Bbl HE MOMKETE aHUMHUPOBATL ¢ MOMOLLLID
YCTaHOBKH height: auto. Ilpexae yem oOHOBNATL BLICOTY, 8€ HEOOXOOUMO H3MEHMTH ¢
ABTOMATHYECKOM HA TY BENIHYHHY, KOTOpas Oblna yCTaHOBNEHA pakee.

Hrak, y Bac ecth HoBas BblcoTa. DakTHueckoe OOHOBIIEHHE BLICOTHL BBIMOJNHACTCA NpH
BLI30BE requestAnimationFrame.

IpeanoxeHHDIH ANTOPHTM BEIMHCIEHHA BHICOT TpeGyeT HanWcaHus GOoNblIoro JOIOIHH-
TeNbHOTO Koga. B crase 8 paccmartpuBaerca APl BeG-aHHMauHH, koTopoe ynpouwaer
CO3AaHME AHUMALMK TAKOTO THIA.

6.5. MUameHeHune CoaepKMMoro aneMeHTa
B 3aBUCMMOCTH OT pasmepa

3anava

Bu xornte oroﬁpama‘rb PA3THYHOE COAEPKHUMOC BHYTPH DIEMCHTA B 33BHCHMOCTH OT
€ro pasmepa. Hanpnmep, BBl MOGKETE 3AXO0TETh YTO-TO U3MCHHUTE B CIy4Yae OYCHE IIHPO-
KOro 3JIEeMCHTA.
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PeweHune

Hcenonb3yiite ResizeObserver amst sneMenTa M O0HOBIANTE COEPKHMOE, €CIW PasMep
CTAHOBHTCA OONBIIE WIH MEHBLIE YCTAHOBJCHHOIO BaMH nopora (npumMep 6.6).

Mpumep 6.6. O6HOBNEHWE COARPKMMOro 3MemMeHTa NpyU M3IMEHeHU ero pasmepa

// Haddume anemexm, 30 KOMOPsM 8n XOmume Habmedams.
const contalner = document.querySelector( '#resize-container');

// Co3daime ResizeObserver, xomopwii Oydem OMCASKUBGME U3IMEHEHUS DG3MEPA 3AemeHma.
const observer = new ResizeObserver(entries =» {
/S Habawdamens 3anyCraemca HEMeOAeHHD, NO3MOMy Bb MOXEme 3G0amb HG4GbHED mexcm.
// Obumino 8 maccuse DyOem moibKO OOHG 3GNUCL - Nepawll 3femesm.
// 3mo unmepecyiuuid 8ac 3femeHm,
container.textContent = "My width is ${entries[0].contentRect.width}px';

13K

// Hounume Habrawdamb 3G MEMEHMOM,
observer.observe{container);

O6cyxaeHue

ResizeObserver BHINOJIHAET OOpaTHHI BLI30B, KOTOPEIH BHl MepefaeTe Kamniit pa3s, korna
HIMCHACTCA pasMep 3JICMECHTA. Haﬁmo;[aTenL TAKXe BBI3BIBACT €ro H3Ha4ajlbHO NpH OEP-
BOM OODALLEHHH K IEMEHTY.

DyHKU¥A oOpaTHOro BLI30BA 3aNYCKAeTCA C MacCHBOM 00bexTOB ResizeObserverEntry.
B HawieM cnyuae Bbl HabniogaeTe TONMBKO 32 OJHHUM 3NEMEHTOM, A 3HAYUT, OyIeT BCEro
JHWE OfHa 3amuck. OO0BeKT entry o0najnaeT HECKOAhKMMH CBOACTBAMH, BKIKOYAl
contentRect, KOTOpBIH OMpefenseT OrpaHHYHBAIOLIYIO MMPHHY 3neMeHTa, OTCIooa BB
MOKeTe MOJYYHTE 3HAYEHHE ITUPHHBI.

B pesynbrate npn u3MeHeHHH paiMepa 3IeMeHTa OOpaTHHIA BHIZ0B Hadmrogarena $op-
MAaTHpPYeT ero TEKCT HA TEKYLIYIO LIMPHHY.
{ g#g | Bynere ocTOpoMHE npu paloTe ¢ Resizelbserver, YBeanTech, 4To Koa B Balleit
dyHKUNH 0OPATHOTO BBIZ0BA HE 3aMyCTUT observer NOBTOpHO, Takoif oGpaTHBIH
\ BHITOE MOKET CTAThb NpPUMHHOH OeckoHeuHoro uMkna oOpATHEIX BEI30BOB
ResizeQbserver. 310 MOXET NPOH3OHTH, €C/TH BBl HIMEHHTE NEMEHT B PAMKAX
0OpaTHOTO BEI3OBA, B pe3y/IbTaTe UETO CHOBA MOTpelyeTcd H3IMEHEHHEe erc pas-
Mepa.
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6.6. pumeHeHKne nepexona
B MOMEHT NOABNEHNA 3NeMEHTa B NOJE 3PeHUA

3agava

¥ Bac €CTb KOHTEHT, KOTOPBIH H3HA4aANbHO He oToOpakacTea. Korna KOHTEHT nonajtact B
00nacTh NPOCMOTPA, Bbl XOTHTE OTOGPA3NTD €ro ¢ AHUMUPOBAHHBIM nepexoaom. Hanpu-
Mep, KOraa u300paxeHue MPOKPYYHRAETCA B MOJ1E 3PEHHA, BAM HYXXHO, YTOOEI OHO MOAB-
N410Ck NOCTENEHHO, H3MEHSAA CBOK HCMPO3PaYHOCTh,

PeweHue

Hcnenesyiite IntersectionObserver, uTo0bl OTCNCKUBATE NOABNCHHE 3EMEHTa B [ONE
3penus. Koraa 3To mpou3oiieT, npuMeHdTe aHUMUPOBAHHBIA Nepexoa {opumep 6.7).

const cbserver = new IntersectionCbserver{entries => {
// B kaxdol cmpoke HeCKOAbKO UIODPAWeHUd, NO3MOMY €CMb HECKOALKO 3/eMeHMOs.
entries.forEach{entry =» {
// KaKk moALKO 3AEMEHM CROHEM HACMUYHO BUOUMBIM, NDUMEHLME QHUMUDOBGHHNT nepexod.
if (entry.isIntersecting) {
// Wacbpawerue CAAHOBUMCA BUOUMbM HA 25%, HOGHUME noCmenenHsill nepexod.
entry.target.style.opacity = 1;
/7 bonbue Hem HeolxoduMmocmu HaBAKOGms 30 3MUM INEMEHMOM,
observer.unobserve(entry.target);
}
b

}, { threshold: 0.25 }); // Cpabamsisaem, koz0a U30BPANCHUE CMAHOBUMCA BUOUMMIM Ha 25%

// 0Bpamume BRUMAHUE HQ BCE U3CBDANEHUS HO Cpanuye. Habmoderue Gydem BeCMUCE MOALKO
/7 30 u30bpaxerusmu C uMeneM KAacca animate, ROCKOALKY 8o MONEME HE 3aX0memb
// cnedums 30 sCeMu LU3OGDANSHUAMU HA CRpawuye.
document .querySelectorAlLl('img.animate' ). forEach{image => {
observer.observe(image);

b

O6cyxnenue

B 3toM peuente mcnonelyeTcs ONUMA nopora IntersectionObserver. [lo ymonuanuio Ha-
OmenaTee 3anycKaeTcd, KaK TOMBKO 3JIEMEHT CTAHOBHTCA BHIOWMEIM (mopor threshold
paseH 0). Ham 310 He moaxoanT, notoMy U3zobpaxeHie J0MKHO GbITh BHIHO AOCTATOYHO
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XOpOIIO, YTODLI N0NL30BATEND 3aMETHI Nepexo/l. ECAH yCTaHOBUTH NOpOroBoe 3HaueHHe
paBHBIM 0.25, HaGnogaTens He OyAeT BBHINONHATE 0OpaTHBIH BBIZOB, MOKa H300pAKEHUE
HE CTAHET BHAHMBIM X0Td Ol Ha 25%.

GyHKUNA ofpaTHOrO BBI30BA TAKXKE MpoBepseT, AeHCTBUTENLHO M H30Opaxenue nepe-
ceKaeT rpaHHly 061acTd BHIMMOCTH, T. €. CTaNO NH OHO XOTA Gbl YACTHYHO BHAMMBIM.
310 HeoOXOAHMO, NOTOMY YTO, KOTAa HabnwaaTelb HAYMHACT CAEAHTDL 33 3IIEMEHTOM,
3aMyCcKaeTCa HEMENNEHHAs IPOBEPKA BXOKACHHA 3NEMEHTA B 00/1aCTh BHAHMOCTH H €TI0
Bu3yanusaiua. Hiobpakenns, Haxoasumecs 3a npeAenamu JKpaHa, €IUe He NMEepeceraroT
rpaHMLLy, IO3TOMY TaKas MPOBEPKA NPEIOTBPALIAST HX NPEKACBPEMEHHOE OTOOpaKEHHE.

Ecnn snemeHT BXOAHT B oﬁnacn BHAHMOCTH, Bbl MOXKETEC 3404Th HOBBIC CTHIIH, KOTOPBIC
3ANYCKAT aHUMAaUHW WiH nepexod. Hanpumep, ¢ynkuma obpatHOro BeI30Ba MOXET
YCTAHOBUTHL HeMpO3pavHOCTh M3o0pamenusn pasuoi . [Ing Toro utobm ot sdwpext
cpaGoran, BaM Heol6X0AMMO NpeABapHTENbHO YCTAHOBHTH 3HaYeHWe Henpo3pavHOCTH
paBHEIM 0 ¥ 3a0aTk CBOHCTBO transition: opacity (npumep 6.8).

Mpumep 6.8. Ctunusauun usobpaxeHUn ANA NNABHOIo NOABNEHUS

img.animate {
opacity: 0;
transition: opacity 500ms;

IlpH HCNOABL3IORAHHK 3ITOTO CTHAA H300PAKEHNA CTAHOBATCA HEBHAHMBIMK. Koraa ¢yHK-
uHa ODpAaTHOrO BHI30OBa observer yCTAHABRAHBAcT HEMpPO3PavyHOCTB paBHOH |, mepexon
BCTYNAET B CHITY, U Bbl YBUANTE NMPOABIEHHUE M300pakeHus.

Ho aHuMauna DonkHa BLIOIHUTECA TOILKO OOWH pas, OITOMY, KaK TOABKO H3o0paxe-
HHE CTAHET BUOMMEIM, BaM DONBUWE He HY)KHO 33 HHM HaOmopath. Bbl MokeTe BEITON-
HUTH OYHCTKY, BLI3BAB ohserver.unonbserve M nepeaas 3MEMEHT, YTOOB NPEKPATHTE Ha-
Gntonenue.

6.7. Ucnonb3oBaHue pexMMa 6eCKOHEYHON NPOKPYTKM

3agava

Bbl XOTHTe aBTOMaTHUYECKH 3arpyXaTh BOnbille AAHHBIX, KOMAA MONb30BATENb IPOKPYYU-
BACT CIIMCOK 10 KOHUA, He3 HeoBXoAMMOCTH HaxuMMaTh kHonky Load More (3arpy3uth
Oounblie).

PeweHue

IToMecTHTE INEMEHT B KOHEU NMPOKPYHHBACMOro CNUCKa H HabnwaaiiTe 3a HUM ¢ MOMO-
e IntersectionObserver. Koraa snemMeHT HauMeT NUABNATHCHA B 0ONacTH BMAMMOCTH,
3Arpy3UTe AOTIONHUTEALHBIC JaHHBIE (MpUMep 6.9).
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/**
* Habmodaem 30 3MemMesmoM-30n0ARumees ¢ nomowsbi IntersectionObserver.
* Ko20a 30nosnumens CMOHOBURCA BUOUMBM, 302pywaemcs GoAbwe OaHHsX,
*
* @param placeholder - snemenm-3anonvumens
* @param loadMore - Qymkyus, KOMODAs 3azpywaem GOAbWe OaHHNX
*/
function observeForInfiniteScroll{placeholder, loadMore) {
const observer = new IntersectionObserver(entries =» {
J// ECAu 3anoAnumens CMUHOBUMCA BUCLMNM, 3MO 03HOYAEN, <O NOAb3ICEAMENt
// RpoKpYmUA cnUucok 00 KOMUG. 3Hawum, NPUWAC BPEMS 3020V3UNL
// Oonoarumenstsie danHwe .
if (entries[@].isIntersecting) {
loadMore();
}
j3

observer, observe(placeholder);

06cyxgenne

DNeMEeHT-3aN0NHATENb MOMKET COACPkKaTh Haanuck 3arpy3uth Goawwe (Load More)
AIH MOXET OBITh BHIYaNbHO CKpHIT. IntersectionQbserver OTCIEXKHBAET 3EMEHT-
3anonHuTenk. Kak Tonbko oH nonanaet B ofnacTk IpocMeTpa, PyHKUHS oOpaTHOTO BhI-
30B HAYHHAST 3arpy»aTk NONONHHTENLHEIE AaHHEE, TIpHMERas 3ToT npueM, NoaL3oBa-
TENb MOKET OPOAONXKATE NPOKPYYHRATE CTPAHHLY AC TEX MOP, NOKA HE AOCTUTHET KOHLA
JaHHBIX,

MOXHO TaKXKe MCIIONB30BATE JAMONHKTENb AJ4 3anycka 3arpy3kd. Koraa nonbsorarens
NEepPeXOAUT K HIKHEH HacTH CIIHCKA, 3amycKad HOBEIA 3anpoc, OH BUAMT CAWHHED BO
BpeMs 3arPY3KH HOBbIX AaHHbIX. Tak W NOMKHO ObITh, MOTOMY YTO IIPH MOPOTOBOM 3HA-
YeHHH mo yMondanuio pasHoM 0,0 HabmozaTen: 3amyckaeTcs HenocpeAacTBEHHO nepel
TeM, KaK MOJL30BATENL MPOKPYTHT CTPAHUILLY AOCTATOMHO JANCKO, 4T00B YBHACTE CIHH-
Hep. K 3ToMy BpeMEHH JaHHLIE YXE 3arpyXalTes, TAK YTO CNHHHEp 30eCh YMECTEH.

Koraa nabmogatens BOepesie HauuHaeT HabarwaeHue, HeMeANeHHo 3anyckaeTcsd (yHK-
s obpatHoro BeizoBa. Ecnv cnucok mycT, To oTobpaxaerca 3anoNHWTeNb, KOTOPLIH
3anycKaeT KoJl AN 3arpy3Ki NepBoii CTpaHHLbL JAHHBIX.
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PopMbl

7.0. BBepeHue

®opMbl coOUpaOT JaHHBIE, BBOAMMBIE MONBL3OBATENEM, KOTOpBIE 3aTeM OTIPaBAAIOTCS
Ha ynaneHHuiii URL-agpec wnn B koHeuHy10 To4ky APl. CoBpeMennsie Opay3epsl HMEIOT
MHOKECTBO BCTPOECHHBIX THIOB (JOPM VIS BBOAA TEKCTA, YHCEN, LBETOB W MHOTOIO IpYy-
roro. @opMa — 3TO OAHH U3 OCHOBHEIX CIIOCOOOB NMOTYYEHUA HHQOPMALHH OT Moib3o0-
BaTEIA.

FormData

FormData API npenocrasnseT MOLENE NaHHBIX OIS JOCTYIA K NAHHBIM QopMbl. Tak Bbl
nibammAeTech OT HEOOXOIMMOCTH MCKaThk OTIAENRHBIE MeMeHTH DOM W monyuate ux
3HAYEHMA.

Bonee Toro, ecnu y Bac ecTk 00BeKT FormData, BBl MOXKETE [IepeaTh ero HENOCPeACTBEH-
Ho B Fetch API nns otnpaeku ¢opmsr. [lepen oTnpaBKoi Bbl MOXETE H3MEHHThL MITH J0-
MOMHUTE JAHHBIC HETMIOCPENCTBEHHO B 00BEKTE FormData.

Banupauus

Jna Toro yToGk NOAL30BATENH HE OTNPABIANM HEKOPPEKTHBIE NAHHLIE, BBl MOXKETe (K
DOIDKHBI) Ans CBOMX (opM A00aBHTH NMPOBEpPKY HA CTOPOHE KIHEHTA. DTO MOXKET OhITh
YTO-TO NPOCTOE, HANIPHMEDP MOMETKA NMOMA KaK 00A3aTENBHOTO AMA 3ATMONHEHHs), WA Go-
nee CNOXKHaA JOTHKA MPOBEPKH, KOTOPas BKJIIOYAET COMTACOBAHHE HECKOMBKUX 3HAUEHHIH
dbopmbl unu BeI30B API.

B npouuioM s nposeAeHMsa BanuaamMu Gopmbl pa3paboTunky o6biuHO TpeGoBanmoch
obpatHThCca K Oubnuoteke JavaScript. 3To MOTTIO BRI3BATE TOIOBHYH O0NIb H3-3a AYOH-
pOBaHHA JaHHBIX. JyOmupoBaHHe CYIIECTBYET B JAHHBIX GOPMEI U 0GHEKTE B NaMATH,
HCnons3yeMoM GHOHOTEKONH IPOBEPKH.

B HTMLS5 poGaeneHb! A0MONHATEABHEIE BCTPOSHHEIE OTIUHHY BATHIAIINH, TAKHE KakK:

¢ nomertka Mons kak o0A3aTENEHOTO ANK 3aN0ONHEHHA .
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¢ YyKazaHWE MHHUMATBHOTO H MAKCHUMANTBHOTO 3HAYEHHI B HHCIIOBOM TIONE;
4 HCNONBL3OBAHHE PETYMAPHOIO BEIPAKEHHA AN MPOBEPKYU BBOAA B MOJIE.
DTH ONUMH UCTIQNBIYHOTCA B KAYECTEE ATPUOYTOB 31EMEHTOB <input>.

Bpaysep oTobpamaer ocHoBHBIC coo0llenna o6 ownbkax nposepku (puc. 7.1), Ho cTHAB
MOKET HE COYETATRCA C Au3aHHOM Ballero npunoxenwa. Ber moxeTe Wemomb3obaTh
Constraint Validation APl a7 oLeHKN BCTPOEHHBIX PE3YALTATOR NPOREPKH, & TAKKE Bbl-
MONHUTE NONL3OBATENLCKYK) IOCUKY M HACTPOUTL CBOW cOOCTBeHHBIE cOOOLIEHUA O pe-
1yNbTAaTaX BaNNAALNH.

Email

@G

m Please fill out this field.

Puc. 7.1. Berpocnsoe Banmaaunonnoe coouenue b 6paysepe Chrome

Jns Toro 4rodm nposepuTh 3anonHenue Ghopmel, Bol Bbi3biBaeTe ee MeTo checkValidity.
Mpoeepatotcs Bce mons B dopMe. Ecou Bce nona  geicTBUTenbHbl, OYHKUMA
checkValidity Bo3Bpallaer 3HaveHHe true. ECIH OAHO HNM HECKONBKO MOJIEH ABAANOTCH
HeAoNYCTHMBIMM, hyHELUMA checkvalidity Bo3BpaluaeT 3HayeHHe false, IPH 3TOM KaX10€
HEIONYCTHMOE TIONE 3amyckaeT coOrITHE invalid. Bl Takxe MOKETE NPOBEpUTE ONpene-
NEeHHBIA 31eMeHT, BbI3BAB PYHKUUIO checkValidity And KOHKPETHOTO NONA $OpMEL

Kaxnoe none dopmbl UMeeT 06bEKT validity, KOTOPBIH OTpPaXkKaeT TEKyIIEE COCTOAHHME
panuaHocTd. OH UMEET JIOrH4eckoe 3Ha4denne valid, KoTopoe ykasbiBaeT Ha obluee co-
CTOfIHME JONYCTUMOCTH (opMbl. ITOT O0OBEKT TAKKE MMEET IONONHUTENbHBIE (nary,
YKa3bIBAKILHE HA NPHPOAY OLINOKH.

7.1. 3anonHeHne nonsa GopMbI N3 NOKANEHONO XpaHUnuULLa

3agava

Bel kenaeTe coXpaHWTh 3HaueHWe MonA ¢opMbl B JIOKATbHOM XpaHuauwe, Hanpumep,
BBl MOKETE 3aXOTeTh 3alOMHHTE MMS TIONB30BATENA, BBeAcHHOE B HOpPMY BXOAA B CHC-
TeMy.

PeweHue

[Mpy otnipaeke GOpMBI HCOAB3YHTE 00BEKT FormData, UTOOL! MONYYUTh 3HAYEHHE MO H
COXPAaHUThL €r¢ B JIOKaNbHOM XpaHHnuwe (npuMep 7.1). 3ateM np nepeoil 3arpyiske
CTpPAHHULIbI TIPOBEPHTE, COXPAHHAOCH MM 3HaueHHe. Ecnu Bb HALLIH 3HAveHHE, 3aMONTHATE
none GopMsl.
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Mpumep 7.1. 3anomuHaHKe NonA username (MMA NonsL3oBarens)

const form = document.querySelector('#login-form');

const username = localStorage.getItem('username');
if (username) {
form,elements.username.value = userpame;

form.addEventiistener{ 'submit', event => {
const data = new FormData(form);
localStorage.setItem('username', data.get('username’)};

13K

ObcyxaeHune

Korpa e nepenaete ¢hopMy KOHCTPYKTOpY FormData, ee 3MeMEHTHI 3anQNHAKTCA BBe-
JCHHBIMH MOJb30BaTeNleM 3HAMEHUAMH. 34TEM BbI MOXETE BEI3BATH METOJ get And M3-
BJICUEHUS HYXHOMO TIONIA M YCTAHOBKH €T0 3HaYEHHA er0 B NOKANBHOM XPaHHAHIIE.

3anonnenne Gopmel npu 3arpyzke HeMHOTo oTIHYaeTes. OOBbeKT FormData HE CHHXPOHM-
3UPYETCA ¢ TEKYWHMH 3HaYeHHAMH OPMBL; cKopee, OH BKIIOYAET 3Ha4eHHA HOPMEI Ha
MOMEHT co3AaHHs obbekTa FormData. BepHo u oOpaTHoe: e€ciii Bbl 3aJaiNTE HOBOE 3HA-
yenve B obbexTe FormData, oHO He OyaeT OOHORNAThCA B camoit opme, YuuTeiBas 310,
HUMEHTE B BHIY, YTO 00beKT FormData He NOMOXKeET NpH 3aNONHEHHH (opMel. B npume-
pe 7.1 ucnoaw3yerca cBOHCTBO elements GopMbl VTS MOMCKA MONA username U YCTAHOBKH
€r0 3HaYEHHA.

Nowck noner ropMbl ¢ NOMOLILIO CBONCTBA elements

CaolicTBO elements GOpMbI 03BONAET UCKaTh Mons GopMmel MO HX HWMeHaM. Kaxnoe
none B 3Toil popme, MMeroILEe CBOHCTBO name, HMEET COOTBRETCTRYIOLLEE CBOICTBO B
form.elements. Hanpumep, Bbl MOXKETE HaiTH BXOAHBIE AAHHEIE ¢ HMEHEM username,
obpatuBIUKCE K form.elements.username. OBpaTHTe BHHMaHHE, YTO BaM HYXHO yKa3aTh
aTpubyT name Mo, a He ero HAeHTHHKaTop id.

7.2. Otnpaeka ¢opmbl ¢ nomowbio Fetch u FormData API

3agava

Bl xotuTe ornpaenTs $opMy, ucnonedys Fetch API. BoiMoxHo, BRI 33aX0THTE CASTaTh
3TO, YTOOBI A0DABHTE B OTNpaBRAeMYIO (OPMY OOMONHHTEILHYIO HHPOPMALMK, KOTO-
pyio 6paysep ne f00aBRACT, HNH MOTOMY, YTO AJIA OTNPaBKH GOPMBI MOKET MOTpeOO-
BaThCA TOKEH AP, KOTOpLIH XpaHUTCA B NaMATH, a He BBOAHTCA B GOpMY.
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,D,pyrasi NMpUYHHaE, 1O KOTOPOFI Bbl, BOIMOMHO, 34AXOTHTE 2TO CIAENATE, 3aKNIO4YACTCAd B
TOM, YTo0EI NpeaoTBpaTHTL NICPCHAINPABJIICHHE 6pay3f:pa Ha HOBYIO CTPAHHUY HAH MOJ-
Hoe OBHOBNECHHE CTPAHHALIBL.

PeweHnue

Cospaiite 0o0BeKT FormData, coaepalnit pavuble ang otnpaeky. JoOaBeTe HeoOX0OM-
Mble JIOMONHUTEAbHbIE JaHHLIE, 3aTeM OTNpaBkTe dopMy ¢ nomowmsio Fetch API (nmpu-
mep 7.2).

' Mpumep 7.2. flo6asnexne AaHHbIX ¢ nomoLbio FormData API

// B peanvHom npunoxenuu moxeH API xpasunca 6bt 20e-mo u He bowr Bbi
// wecmko 3akoduposan nodobrem obpazom.
const apiToken = 'aBcD1234EfGhS678IKIM' ;

form.addEventListener('submit', event => {
// BOWHO: OMKMOHUME JBMOMARUMECKYH OMNPaBKy @opmbl Gpay3epoM.
event . preventDefault();

/! Hacmpoiime obeexm FormDoto u Opbasome K Hemy mokew API.
const data = new FormData(event.target);
data.set('apiToken', apiToken};

// Hcnoab3yime Fetch API Oas omnpasxu 3mozo obbexma FormData 8 KoHeuHWIs MOYKY.
fetch(' fapi/form’, {
method: 'POST',
body: data
3
s

Obcyxaenne

OOLIYHO, KOTa MOIb30BATENL HAKMMAET KHOMNKY OTNPABKH, Opay3ep NONMydaeT AaHHblE
(dhopMBI B oTNpaBnAeT WX. Bbl )ke HE XOTHTE HMEHHO TAaKHX ACHCTBHH, NOTOMY 4TO BaM
HYXXHO 100aeuth TokeH APL

[leproe, 4To aenaer 06paboOTYHK OTMPABKH, — 3TO BEI3EIBAET preventDefault mo coObl-
THIO OTIpaekH. Bpaysep ocraHaBnuBaeT BbIIONHEHHe ASHCTBHI MO OTNpaBKE MO YMON-
YAHHI0, YTOOB! BBl MOTJIH WCMOJIB30BATE CROK MONB30BATENbCKYIO NOTHKY. [lo yMosga-
HHIO BRIMOIHAETCA NONHOe 00HOBNEHHE CTPAHHULLL, a 3TO, BEPOATHO, BaM HE HYXKHO.

Bri MoxkeTe co3aaTh o0BeKT FormData, nepena oOkekT form KOHCTPYKTOpY FormData. Pe-
3YNBTHPYIOWAH 06bekT GyaeT cofiepkaTh CYIIECTBYIOUINE JaHHBIE (OPMBL, MOCAE Yero
BEl CMOXKETE A00ABHTE DOMONHHTENLHEIE JAHHBIE, TAKNe Kak ToKeH APL
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HaxoHel, BBl MoXeTe nepedatt 00BeKT FormData B kKadecTBe Tena 3arpoca POST, wuc-
nons3ya Fetch APL Tlpu otnpaeke dopMbl TakumM 08pa3oM, TEKCT He rapuamupyemcn B
JSON-cTpoky; ckopee, Gpay3ep OTIPABAAET €ro ¢ THIOM coaepxkumoro multipart/form-
data.
Paccmorpum o0BEKT, NpeACTABNRIOMLMI AaHHBIE BaIeH popMbL:
{

username: 'john.doe’,

apiToken: 'aBcD1Z34EfGhS67813KIM'
}

JKBHBANEHTHBIH TEKCT 3aNpoca BRIMAANT NPUMEPHO TaK:
------ WebKitFormBoundarylsAulOnSEbUYeSX0
Content-Disposition: form-data; name="usernasme"

john.doe
—————— WebKitFormBoundaryl6AuUONSEbUYeSXG
Content-Disposition: form-data; name="apiToken"

aBcD1234EFGh5678T KM
------ WebKitFormBoundar yl6AulOn9EbuYeSX0- -

1.3. Otnpaeka copmbt B hopmate JSON

3agava

Bai XOTHTE OT]'[paBHTI: (bopmy B KOHCYHYHK) TOUKY, KOTOpaH 0HHIACT JaHHEIC B (bOpMaTC
JSON.
Pewenne

Hcnonesyiite FormData AP] ans npeoOpasoeanusa maHneix gopmMel B 00wvekT JavaScript
u npumeHute Fetch API nns otnpasku ux B dopmarte JSON (mpumep 7.3).

form, addEventListener('submit', event => {
// BawHo: omKMGNUME GBMOMAMUYECKYH OMNDABKY ¢opMbi 6pay3epoM.
event.preventDefault()};

/7 Cozdatime woseill FormData, codepwauini Oavnsie 3moli fopme, 3amem Jdobassme
/7 kawdyie nopy “mon/3nagenue” 8 meno omaena.
const data = new FormData(event.target};
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const body = {};
far (const [key, value] of data.entries()) {
body[key] = value;

// Omnpaaseme meno gopmsi @ dopmame JSON &8 KOHEuHYIR mOYKY.
fetch(' fapi/form', {
method: 'POST',

// Obuekm domwen Obmb npecbpasosad 8 cmpoky JSON.
body: JSON.stringify(body),

J// Coobuume cepsepy, 4mo 8w omnpganseme JSON,
headers: {
'content-type': 'application/json’
}
12,
.then{response => response.json())
.then{body => console.log('Got response:', body));
H;

ObcyxaeHne

[IpeacTraBneHHEI OAXOD AHAJNIOTHYEH OTIpaBKe 00beKTa FormData Hanpamylo. Eauncr-
BeHHOE OTJIMMHME B TOM, YTO BHI MpeoOpasyere maHHBle GlopMel B JSON un otnpasnsere
€ro BMECTE ¢ NpaBHIBHEIM 3ar0J10BKOM Content-Type.

Bel MOkeTe BRIDOTHUTE MpeolpazopaHue, cO3MaB HOBLIH nycTod ofbeKT W Nponenas
UTepalnio no napaM "Kmod/3HaveHne" B FormData. Kazaan napa konupyercs B 0ObexT.

HenoctaTtkoM PacCMOTPEHHOTO N10AX0Aa ABAACTCA TO, YTO Bbl HE MOWETE HCMONL30BAThH
ero ¢ FormData, HMEIOMIHM HECKOIBKO 3Ha'-leHHﬁ, TIPHBAZAHHBIX K OOHOMY H TOMY XK&
KIIFOYY, 1o NpoHCXQANT, KOrJa ¥ Bac eCTh rpynna Cl)ﬂa}KKOB noa 0OHHM H TEM KE HMe-
HEM, T. €. HMEETCA HECKOQJIBKO TAMUCEN ¢ OOHMM H TEM XK KNHUYOM,

MoxH0 yny4mwnTs npeobpazoBaHne, 9T0061 0OHAPYHKHUTE ITOT CIyYail, U 320aTh MacCHUB
3HaYeHHH, KaK NOKa3aHo B npuMepe 7.4,

Mpumep 7.4. O6paboTka 3Haﬂ§rquﬁ thopme! B BUAE maccuea

/**
* flpecbpasyem OawHee PopMt B OOLEKM, KOMODHU MOXHC omnpasums 8 dopmame JSON.
* @param form - 3nemesm Qopmyi
* @returns oBbeknm, COCEDMOWUG BCE CONOCMUBACHHLIE KANYU U 3HAYEHUR

*/
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function toObject(form) {
const data = new FormData(form);
const body = {};

for (const key of data.keys()) {
// Bo3spauigem MACCUB BCex IHAYEeHUd, NPUBA3GHHMX K 3Q0CHHOMY KTHHY.
const values = data.getAll(key);

// ECmi 8 maccuge eCrmb mOBKO OOUH INeMeHm, YCMOHOBUME 3MOM NEMEHM HANDAMYW.
if (values.length == 1) {

body[key] = values[0];
} else {

// B npomusHoM cAyude ycmanosume Cpdsy 8Ce 3AemeHmbl Maccusa

bodylkey] = values;

return body;

B npumepe 7.4 ucnonb3yerca QYHKUHA getAll 3 FormData, KOTopas BO3BpalllacT MacCHE,
cofiepalliii Bce 3HAYEHHs, NPUBAAHHEIE K AJaHHOMY Knrowy. Tak MoXHO coOpaTs Bce
IHAYCHHA LA AAHHOH Ipyniel $IaKKOE B MACCHB.

getAll BCEraa BO3IBpAIUAET MacCHE. Ecn# ecThb TOJIBKO OOHO JHA4YCHHE, 3HAYHT, ITO Mac-
CHE C OJHHM 3JIEMEHTOM. tolObject NMPpOBCPACT 2TOT CIJ.CHEI[JHFI, H €CJIH MAacCHB COOCDKHT
JAHWDb OAHH 3MEMEHT, OH HCIMONBIYET DTOT HJIEMEHT B KAUCCTBE €AHHCTBEHHOTO 3HAYCHHA
B PC3YJIBTHPYIOLIEM obrexte. B NpOTHBHOM CTyYac HCNONAL3YETCA MACCHB IHAYEHHI.

7.4. Cozpanue obnzatenuHoro nons popmbl

3apaua

Be1 xorture, urodn none ¢opmel 06s3aTenbHO HMeNno 3HaueHue. EcnM oHo ocTaHeTcs
IyCTBIM, 3TO MPHBEAET K ONIMOKe MpH BaNUIALMH.

PeweHwne

Hcnombayiite obasarensHeldl aTpubyT Anma aneMenTa <input> (nprmep 7.5).
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<label for="username">fMA nonbaosartens</Label>

<input type="text" name="username" id="username" required- @

@ ATpHOYT required 3HaYeHHs He HMeeT.

O6cyxaeHne

Ecnan none nomeueno xax required (0013aTeNnBHOE), OHO JONKHO COAEPHKATh JHAYEHHE.
Ecnhn mone nyctoe, ero ceofictey validity.valid Gyaer npuceoeHo 3HaueHue false, a
cBOMCTBY validity.valueMissing — 3HadeHHe true. OfA3aTeNbHOE NOTE CUMTACTCA MyC-
ThIM TONILKO B TOM CIIy4ag, eclii 3Ha4YCHHUE NpeacTaBIAeT cobol mycTylo cTpoky. [Tpobe-
Abl He oTOpacklBAIOTCA, NOITOMY AONYCTHMBIM CHHTAECTCA 3HAUEHME, COCTOALICE H3 He-
CKONbKHX Npobeno..

7.5. OrpaHnyeHns npu BBOAE YUCNA

3apava

Bl XoTuTe ykazaTe AHaNa3oH JONYCTHMBIX 3HAYEHHH AJA BBOJAA YHCIOBOTO 3HAYEHMS
{<input type="number">).

PeweHue

Hcenoneayiite csoiicTBa min u max, YTODB! yKa3aTe QOMYCTHMBIH AWana3oH (npaMep 7.6).
ITH 3HAYEHHA ABIAOTCA BKAKUAIIUMMH, YTCG O3IHAYAET, YTO JONYCTHMBl KaK MHHH-
MaTLHBIE, TAK H MAKCHMAJTBHBIE 3HAMEHMS.

MNpumep 7.6. Ykaszanne auanaszoHa gnsa YMcnoBoro nons

<label for="quantity">Konmyecteo</label>
<input type="number" name="quantity" id="quantity" min="1" max="10">

Ob6cyxaeHne

Ecnn BeeZieHHOE YHCTIOBOE 3HAYEHHE HHMKE MHHHMAIIBHOTO WM BbILIE MAKCHMANBHOIO,
TO CBOHCTRY validity.valid nons BBOJa NpHcBaHBaeTcs 3HaueHUe false. Ecan 3nHauenue
HHWKE€ MHHHMAIEHOTO, TO YCTAHABAHBASTCA {uIar AOMyCTHMOCTH rangeUnderflow. AHamo-
FMYHO, €CNH OHC NPeBbIAET MAKCHMANBHOE 3HAYEHWE, YCTaHAaBIHBacTca ¢mnar
rangeOver flow.

Koraa Bel 3amaete TN number aAs 3nieMeHTa <input>, Opayiep AoGaBAsSeT KHOIIKH-
CTPENKH BBEPX H BHH3 YNPaBAEHUA CYSTHMKOM (COHHHEP), KOTOPbIE MOXHO HAaXXHMATb,
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YTOORI YBEIIHYHBATE H YMCHBIMIATE 3HAYCHHC. JNeMeHT YIPABNCHHUA CUCTHHKOM OIrpaHH-
YeH MHUHHUMAIBHBIM H MAKCHMAITLHBIM 3HAYCHHAMH — OH HE IO3BONMT ¥YMCHBUIATL 3HA-
YCHHUE, €CMTH OHO YK JOCTHIJIO MHHHUMYMA, UK YBEMHUYHBATH 3HAYECHHE, CCIIH OHO YKC
AOCTUII0 MAaKCHUMYMa. l'lpaBJla, MOJIB30RATEE NO-TPEHHEMY BONCH BEOIHTL B MONE JH)-
foe 3HadeHHe. OH MOKET BBECTH YHCIO, BRIXQOALMES 3a NIPSAEnbl A0MYCTHMOIo aHanaso-
Ha, MOCTIE YSro COCTOAHNE JONYCTHMOCTH YCTAHABNNBACTCA COOTBETCTBY HOLLIMM 06[}8301\1,

Ecan Bbl XxoTHTe S0nee TOUHO KOHTPOTHPOBATE AOMYCTHMBIC 3HAUSHMA, TAKIKE MOMKETE
yKa3zaTh 3HaueHHe wara. OJHake 3TO OrpaHHYUBAeT JOMYCTHMbIE 3HAYEHHS, TIOCKONbKY
NpHpaUIEHHE JOKHO OBITE KpaTHO wary. [IpeacTaBbTe BXOAHBIC JAHHBIE ¢ MHHUMAllb-
HBIM 3HaucHHeM (), MAKCUMATEHEIM 3HaYeHneM 4 U warom 2. EQMHCTBEHHBIMU A0TYCTH-
MBIMH 3HAYECHMAMMU 171 3Toro noias 6yayr 0,2 n 4.

7.6. OnpepeneHue wWabnoHa Banuaauun

3apava

Brl xoTuTe OIrpaHMMHTE 3HAYCHUE TEKCTOBOTO IONA TaKHM 06p330M, 4To0Bl OHO COOT-
BCTCTROBAJIQ OINPCICACHHOMY LLIHGHOH)H'.

PeweHue

Hcnonesyite aTpubyT pattern 115 BBoAA perynApHOTO BhlpaxeHus (npumep 7.7). lone
CUMTACTCA HEACHCTBUTENBHLIM, €CNY €r0 3HAYeHHE HE COOTBETCTBYET PETYNAPHOMY BBI-
PAKEHMIO.

<label for="username">Beegute uMA nonblopaTena</label>
<input type="text" pattern="[A-Za-z0-9]+" id="username" name="username”>

[Mone username siIBAACTCA HEJOMYCTHMEIM, €CAH OHO COIEPXKHT yTo-nndo, xpome ODykeeH-
HO-LHPPOBBIX cumponos'. Ecau none sensercs HEACMYCTHMBIM, YCTaHaBmuBaetcs dnar
patternMismatch.

Obcyxaenue

10 TMOKHH BApUAaHT NpPOBEPKH, YCTYMAMOLIHA TONLKO MCIIOAB3OBAHHMIC BalleH cobCT-
BEHHOH MONb30BATENLCKON TOTHKY NPOBEPKHU (cM. peent 7.8).

"Ecan » none qopMbl HYKHO BROIHTE CHMBOJE! PYCCKOTG andaBuTa, To aTpubyT wabnona aonxeH Geith
TAKHM: pattern="[A-fa-a0-9]+". — [Tpuw. ped.
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Co3ganue peryaspHOro sbipaxends ana npoeepkd URL-agpecoB MK anpecos
3EKTPOHHON NOMTHI MOKET OKa3aThes HelpocToH 3amaded. JIns toro utodel
CIIPaBUTHCS ¢ TAKMMH CHTYALMAMH, BB MOJKETE 3a]1aTh ATA BXOAHOTO aTpHOyTa
type 3HaueHHe url nnu email, n Gpayiep MOATBEPAMT, MTO JTO NOAE ABNACTCA
gonycTumbiM URL-aapecoM nnu aapecom 37€KTPOHHOM MOYTH! 4711 Bac.

7.7. Banvaauuma ¢opMbl

3agava

Bbt xotHTe ynpasnate npoueccom Npoeepkn $HopMbl H 0ToOpakaTk coOCTBEHHBIE CO00-
meHHs o6 ommbkax B NONL3OBATENLCKOM HHTEpdEiice,

PeweHue

Hcnonn3yiite Constraint Validation API 1 coburtre invalid o oOHapy»eHUS U TTOMET-
KH HEAOOYCTHMBIX MOMACH,

CyLlIeCTByeT MHOKECTBO cnocoOoR NpOBEPKH. HEKOTOphle peB-caliThl CIHUIIKOM HETep-
NETHBR M BBLAAKT coobuienne o6 ownbke Ao TOTO, KaK MMONB30BATENE YCNEBACT BBECTH
JHAYCHHC. PaCCMOT‘pHM BBOI TUNA email, KOTOpBIﬁ CUHTAETCA HedeHCTBUTENbHEIM 10 TEX
nop, nNoxka He 6y,[[€T BBCIEH ,I[OHYCTHMb]rl ajgpec BHCKTPOHHOI‘:I noytel. Ecnu MpOBEPKa
BRIITONMHACTCA HOMECIJICHHO, MONB30BATENE BHIHT coobienne 06 owwMbke ¢ HEBEPHBIM
agpecoM 3HCKT]JOHHOﬁ MOYTHI 40 TOI'O, KaK 3aKOHYHT €ro Haﬁupa'rb‘

Jns Toro urobel u3bexats NpexAeBPeMEHHBIX COOOIUCHHH, MPUBEIESHABIN 31ECh TTOAX00
NIPOBEPAET MONE TONLKO MPH BHINONHEHHH ABYX YCIOBHIA:

4 eC/M HaXkaTa KHOMKA OTNPaBKH GOpMEI;

4 ccam Ha none 6ein dokyc, a 3aTeM oH Opln notepsH. CyUTaeTCcs, 4T0 TO Mode GwlI0
"3aTPOHYTO".

CHavazna BaM HY)XHO OTKIIOYHTL BCTPOCHHBIH MOJIB30OBATENBCKUN HHTEphEC POBEpKH
bpayzepa, n100aBHB B GopMy aTpHOYT novalidate, kak nokazaHo B IpHMepe 7.8.

<form 1id="my-form” novalidate>

<!-- Form elements go here --»
</form>

dns kaxzoro nonsa tpefyeTca 3NeMeHT-3aMOMHUTENb, cOAep.KkallMit coobinedne ob
olunbke, kKaK MOKA3aHO B npumepe 7.9.
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Mpumep 7.9. flo6aBneHue aneMeHTOB-3aNoNHNUTENeH ANs coobluenni 06 owmbkax

<div>
<label for="email">Email</label>
<input required type="email" id="email" name="email">
<fiv class="error-message” id="email-error"></div>
</div>

B >1oM nmpumMepe coobuenne o6 olnbke cBAZaHO € NONCM BBOAA NPH NOMOWH HAEHTH-
¢ukaropa. Ilone ¢ naeHTHPHKaTOpOM email conep¥uT coobwenne o ownbke ¢ HAeH-
TH(HHK2TOPOM email-error, MONE name IMDKHO COAEpXKaTh coodlueHne of ownbke ¢ name-
error HT. .

Ipu TakoM nonxofe K NPOBEPKE KaXKABIA 7IEMEHT (OPMEI NPOCHYIUMBAET TPH COORITHA.
invalid
CpabatbiBaet, koraa ¢gopMa NpopepcHa, a NOJAe NOMEHEHO Kak Heponyctumoe. Ilpu
3TOM BLIBOAWUTCA coollueHHe 00 owHbKe,
input
CpafatbiBaeT NpU U3MeHeHHH 3HaveHHns B none. [lpu HeobxoanmocTH BEINONHAETCA

NOBTOpHAA NpOBEPKA, H coobwenne o6 ownbke OTMCHACTCA, €CNH MON¢ CTAHOBHTCA
JAOIMYCTHMBIM.

blur

3anyckaetca, koraa none tepaeT ¢okyc. [Ipn sToM ycraHaenHeaeTcsa aTpudyT data-
should-validate, KOTOpPEI MOMEMAET MOME, B KOTOPOE YTO-TO BBOJAWIH, NMOCHE YEro
OHO MpoBepseTca B 0OpaboTuiKke COOBITHIT input.

Kona nposepku npusencH B npuMepe 7.10.

Mpumep 7.10. HacTpoiika nposepku nons Gopmsi

/**
* foGaansem HeoOXoduMbix npocaywusamencl cobumull OfR yyacmus 8 BasuUOGyUL POpMbI.
* Ocyuecmansem Hacmpolky U ouucmky coobuenut o6 owltbxax 8 3aBUCUMOCMU
* oM COCRIOAHUA NPOBEPKU.
* @param element - anemennm AR nposepku
¥/
function addvalidation(element) {
const errorElement = document.getElementById( ${element.id}-error’);

/**
* Jgnyckaemch, Ko2dd dOpMa NpOsEpeHa, 0 JUHHNE 8 NoAS HEedONYCMUMSL.
* Igdagem coobijenue 00 ouwubke u cmurs, O makwe yomamagsusgem duiaz shouldlidate,

*/
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}

element.addEventListener('invalid', () = {
errorElement. textContent = element.validationMessage;
element.dataset.shouldvalidate = true;

1)

/**

* 3anyckdemcs, xo20a noAb3oaamens 8godum JanHme 8 nose,

* Ecau ycmavoaneH ¢waz shouldvalidate, npozpamqa nosmopHo Nposepum NPAasWILHOCHS

* poar u yoarum coobuenue 00 owubke, ecau e20 COOePRUMOE CrmaHem OOMyCMUMLM.
*
element.addEventListener{ 'input’, ()} => {
if (element.dataset.shouldvalidate) {
if (element.checkvalidity()) {

errorElement. textContent = '';
}
1
Ik
/**
* 3Janycxaemcs, kozda nofe mepaem PoxkyC, C npusesmenueM gnaza shouldvalidate.
*/

element . addEventListener{'blur', () => {
// 8 3mo none ump-mp Beodunu; meneps oHo Gydem nposepambCA Npu
// nocaedyruitix cobemunx input,
// AmpuBiymy data-should-validate snemerma input
// npuceausgemca 3Wavenue true.
element .dataset.shouldvalidate = true;

I3 E

CwmotpuTe cTaThio 0 cobulTuax Beoga U3 MDN (https:/foreilly/cFIjY):

B srom npumepe npocnymmeaetca coSeiTHe Broga. Ecnu Bawa gopma coaep-
JKHT [l:lﬂa)KKIr‘I HIIH NEpPEKJIYATENIH, BaM MOXKET l'[OTpEGOBaTBCH npocoymarth
COOLITHE M3MEHEHMA Al JTHX OJIEMEHTOB, B 3aBHCHMOCTH OT Opaysepa.

"Cornacno cneundmraun HTML Living Standard, ans snementoe <input>
¢ type=checkbox uaH type=radio cobeiTHe BBOMA ACMAKHO CcpabaTLIBATH
BCAKMH pa3, KOrJla TOJb30BATENb NEPEIUIFOHAET INEMEHT YNPABNEHHA.
Oanako ncropuieck Tak 6uu10 He Beeraa. [posephkTe COBMECTHMOCTL MIIH
EMECTO TOr0 Henonb3yite cobriTue change ana 3JeMEHTOB 3THX THNOB".

Hns Toro uyrobel 3aBepwnTs 6230BYI0 MPOBEPKY, HOOABLTE MPOCTYIIUBATENSH B MONA
tropMsl, npocayitaiite cobbiTie submit opmel 1 3amycTHTe Banuoaunio (npumep 7.11).
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/7 foednonoxum, «Ymo B gopMe ecms daad 3aemenma 8soda: name u email.
addvalidation{form.elements.name};
addvalidation{form.elements.email);

form, addEventListener( 'submit', event => {
event.preventDefault()};
if (form.checkValidity()) {
// Bamudayus npoddera, omnpasbme PopMy.
}
K

O6cyxaeHne

3T0T KOR YCTaHaBAMBAET XOpowlyly 0a30BYH0 CTPYKTYpY BanMIaluHH, koTopas obpaba-
TBIBAET BCTPOSHHYK npoBepky Gpaysepa. [lepen ornpaskol GopMbl Bhi3bIBaeTCd (YHK-
unA checkvalidity, KoTopas 3anycKaeT IPOBEPKY BCEX BXOOHBIX JaHHBIX BHYTPH (OpMBI.
Bpaysep 3anyckaer cobuitre invalid ana nwoforo anemeHTa BROAA, KOTOPBLE He mpolen
nposepky. Ana Toro 4ToOBl CMPAaBHTBCA ¢ JTHM, BBl MOXETE MPOCIYWIATB COOBITHE
invalid B camux anemeHTax Beoda. [locne 3toro Bel MoXeTe 0TOOpPa3NTh COOTBETCTRYIO-
wee coobuieHne 00 oWHOKe.

Kax Toneko no/p30BaTene 00HAPYXKHUT OLMOKH BANHIALIMH, HYXKHO YIAAMTE coobuienns
0 HHX, €C/IH BBEICHHBIE B MOJA NaHHele OyayT ncnpaeneHel. Botr nouemy addvalidation
npocnyuigeaer codpiTHe input — OHO BKIKYAETCA, KaK TONBKO MONb3OBATENbL BBOJHT
4yTo-nude B none Beoaa. Ilocne 3Tere Bel MOKETE HEMEIIEHHO NEPENPOBEPHTL NPABHIIb-
HOCTb BBEICHHBIX AaHHBIX. Ecnu BBeneHHOe 3HaYeHMe Temeph A0NYcTHMO (checkvalidity
BO3BpAIUACT 3Ha4Y€HHE true), BBl MOXKETE YJAIUTh coobuieHHe o6 owmnbke. Bxomuwie
JaHHble MOBTOPHO MOPOBEPAKOTCA TONBKO B TOM clydae, ecnM aTpubyty data-should-
validate nmpHUcBOEHO 3HAYeHHE true. DTOT arpulbyr nodapnsercsd, KOraa NpH OTMpaBke
tropmbl TpoucxoauT cHofi MpoBepKH WM KOrAa 3neMeHT TepaeT dokyc. Takue nelcTBHA
NPEIOTBPALIAKT NOSBICHHE OWHGOK BaTHAAUWH 00 TOro, Kak MONB30BATENb 3AKOHUMT
BBOOUTH TeKCT. Kak Toneko mone repaer ¢oKyc, HAUHHAETCA TIOBTOPHASA MPOBEPKA NPH
Ka10M HIMEHEHHH,

7.8. lpuMeHeHUe NONbL3OBATENLCKOW NOTUKU Bannaaumu

3agava

Brl XOTHTE BHITOIHMTE INPOBEPKY HOCTOBEPHOCTH, KOTOpaf HE IOLIEPAKHUBACTCA
Constraint Validation AP1. Hanpumep, Hy#HO NpoBepUTh, YTO NONE NAPOAA M NONe Noa-
TREPXKICHUS NAPOIA HMEIOT OJHHAKOBbIE 3HAYCHHAS,
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Pewenwe

PeanuiyiiTe NOrHKy NOJIB3OBATENBCKOH NPOBEPKM, NPEXKIE 4e€M BBI3bIBATE (DYHKLUIO
checkvalidity dopmel. Ecniu none3osaTenbckas NpoBepka TEPNHT HEyAady, BBI3OBHTE
meToq setCustomValidity, uToOml cOpMHpOBaTE COOTBETCTBYHOWEE COOOWIEHHE 00
ownbke. Ecnu nposepka nmporuna ycrnewHo, yOANNTE BCE paHee CreHepHpPOBaHHbIE CO-
ofileHus ¢ pe3yasTaTamu npoeepky (npumep 7.12).

/**

* fone308amenbCKaR QYHKUUA NPOBEDKU, KOMODAR 2apasmupyen,

* ymo nona password u confirmPassword umenm odUHGKOBNE 3HAHEHUSR.
* @param form - ¢opma, codepxauas oaa nons
*
function validatePasswordsMatch(form) {
const { password, confirmPassword } = form.elements;

if (password.value !== confirmPassword.value) {
confirmPassword.setCustomvalidity( 'Naponm He coBnagawT.');
} else {
confirmPassword.setCustomValidity(''};

farm.addEventListener('submit', event => {
event.preventDefault{};
validatePasswordsMatch(form);

if (form.checkvalidity()) {
/7 Banudauus npolidexa, omnpaseme PopMy.

}
IE

Ecnn Bbl Mcnone3yete BCTpOeHHEHIH B Opaylep MONb3oBAaTeNbCKHE UHTepdeiic
BaJIMJALMH, BaM Heo0XOOHMO BHI3BATE MeToad reportValidity noas ¢opMbl
mocne COCTaBIeHHA NONBIOBATENRCKOTIO CDOGU.ICHPI!I 0 NPOBEPKE. ECJ’IH BRI CAMH
obpabathipaeTe Mmonb3oBaTenbCkuH  MHTepdeic mnpoBepkW, B 3TOM  HET
HEOOXOAUMOCTH, HO yOeauTeCh, YTO coolleHHe 06 owHOKe oToBpaxaeTcs B
COOTBETCTBYHOLIEM MECTE.
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06cyxneHve

ITpw BE13OBE DyHKUMH setCustomValidity A 2MeMEHTA ¢ HEMYCTOH CTPOKOH TakoH Jne-
MEHT TENEPh CHHTAETCA HEAOMYCTHMbBIM.

Dynkuua validatePasswordsMatch nposepaeT 3HaYeHHA noacil password U confirmPassword.
Ecnu oM He ceBnajawT, nporpaMMa  BbI3blBAacT setCustomValidity IonAa  nons
confirmPassword, uToOl BEIAATE coobuweHne o owmbke nposepku. Eciid oHK coBnazaloT,
OHa MPUCBAHBAET €My 3HAYEHME IYCTON CTPOKH, KOTOPAs CHOBA NoMeYaeT nofe Kak 10-
YCTHMOE,

Oo6paboTunk oTtnpasku Gopmbl BbI3bIBaET validatePasswordsMatch mepea BBINOAHEHHUEM
BCTPOSHHOW npoeepku. Ecnu nposepka validatePasswordsMatch 3apepluaerca HeyaaqHo, H
NoJIB30BATSILCKAA NPOBEpKA NOCTOREPHOCTH ycTaHoBIeHa, form.checkvalidity 3aBepiua-
eTcA OUHOKOH, H B none confirmPassword cpabaTthiBaeT cobbiTHE invalid, Kak u B mOGOM
APYroM HEJOMYCTHMOM 3NEMEHTE,

7.9. Mpoeepka rpynnbl (PNaxkos

3apava

Bul XO0THTE YOSAHTLCA B TOM, UTO XOTA OBl OOHH (MIAXOK B IPYNNe YCTAHOBNEH. YcTa-
HOBKa aTpuOyTa required Ans ¢NaKKOB 34eCh HE ITOMMKET, MOCKONbKY OH MPHMEHSETCS
TOMBKO K OTACNLHBIM BXOAHbLIM AAHHBIM, a HE K rpynine. bpay3sep nposepser, ycTaHoBneH
an dNAKOK ANA 3TOTO BBORA, U BHIAAET OWHOKY MPOBEPKH, JaXE €CIIH YCTAHOBIEHEI
Apyrae praxKu B rpynime.

Pewexne

Hcnonesyiite 06bekT FormData, uToOB! NONYYHTh MACCHB BCeX BRIOPAHHLIX (UIAXKKOB,
BblJAHTE NIONB30BATENLCKOE COODUIEHHE 00 OUIHOKE NPOBEPKH, €CITH MACCHB NYCT.

[Tpn BLIMOAHEHHH NONBIOBATENLCKOH TIPOBEPKH UCMONLIYiHTE MeToA getAll U3 FormData,
YT NOTYYHTL MacCHB 3HaueHKH BoiGpanubix quiaxkkos (npumep 7.13). Ecau maccup
nycT, (pAaXKH HE YCTAaHORAEHBI, 3HAUUT, CIY4ai ABNAETCS OLUHOKOH BATHAALIMH.

Mpumep 7.13. Npoeepka rpynnel ¢pnaxkos

function validateCheckboxes{form) {
const data = new FormData(form);

/7 Ana mozo umobe uzbewams yCmaqoaKku owubKiu NpoBepKu R HECKOALKUX 3/EMENMOS,
// Bubepume nepasiti qnawox u ucnoss3yime e2o AR NPUOCMAHOBKU BMBOJA COOBWeHUS

// © nposepke 2pynns.
const element = form.elements.optionl;
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if (!data.has{'options')) {

element . setCustomValidity( 'MNoxanyiicta, ewbepuTe xoTA GW OAMH BApMAHT.');
} else {

element . setCustomvalidity('");

Jns Toro utobbl COXPAHUTE COCTOAHHE MPOBEPKH VIS BCEH IPYNIEI B OZHOM MECTE, yC-
TAHOBHTE NOJIEIOBATENBCKOE COOOILIEHHE O NPOBEPKE TONMbKO ANA mepeoro naxka (fo-
NYCTHM, €ro UMA — optionl). 3ToT nepssiil GNAKOK CIYKHT KOHTCHHEPOM IJA coobile-
HHA © MNPOBESPKE TPYMIE], 9TO HEODXOAHMMO, MOCKONBKY BbI MOMKETE YCTAHARJIHBATH
coODIIEHHS O MPOBEpPKe TONLKO ANA PakTHYECKHX 3NIEMEHTOR <input>.

3areM npocnywaiTe coOTHA inwalid W change. B cayuae coBbitus invalid otoGpasure
coobenne o6 ownbke. B cnyyae change (Koraa yeraHoBNeH UIaKOK), BEIMOMHHUTE [O/Ib-
30BaTENLCKYIO IPOBEPKY H yOanute coobilenue o6 olnbKe, ecnu nmposepka Npoliia yc-
neuiHo {npumep 7.14}.

 Mpumep 7.14. YcTanoska nposepku chnaxka

/**
* fobaansem Heobxo0ume RPOCAYWUBAMEN COBUNMUL K INeMeHmy OAA y4acmus 8 Nposepke
* dopmei. Obpabarwaaem Hacmpolky u yoarenue coolueruid 0b OWUBKAX 8 3IQBUCUMOCPI
* O COCMOARUR NPOBEDKU.
* @param element - axcdwol 3femewm daa nposepku
* @parom errorld - ID naelicxonfepa 3neMenna, KOMOpWU NOKawem coobijerue ob owubke
i
function addvValidation(element, errorId) {
const errorElement = document.getElementById{errorid);

/**
* 3anyckaemca, K0200 $opMa NpOBEpeHa, a CODEpWUMOE NOAR HedoNyCRLMO.
* 3adaem coobuerue 06 owubke u e2o CMWIb.
Y/
element.addEventListener( ' invalid', () == {
errorElement. textContent = element.validationMessage;

3K

/ ¥k
* 3anyckdenca npu 88008 Nofb308ANGIeM OaHHWX 8 note.,
* [lpozpamMa NEPenposepurl NPABUALHOCTE hoAR U ydaaum coobyenue of ouubke,
* ecnu codepwuMoe NoAs CMaHem GonyCmuMbiM.

*/
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element . addEventListener{ 'change’, () => (
validateCheckboxes(form);
if (form.elements.optionl.checkvalidity()) {

errorElement. textContent = '';
}
1)

Hakoneu, no0aBrTe noATBepiACHME B KakIoe Moje checkbox M BBI3OBHTE (YHKLHIO
validateCheckboxes, mpexne 4eM TPOBEpATE NpPaBHALHOCTE topMel. B npumepe 7.15
NpeAnoaaraeTcs, YTo ¥y Bac eCTh JIEMEHT ¢ MASHTHPHMKATOpoM checkbox-error. Ecnm
Npon3ciaeT ownbKa NpoBepKH (raxka, A 3TOro MeMeHTa OyAeT YyCTaHOBIEHO COOT-
BeTCTBYIOLIEE cooblueHHe.

addvalidation{form.elements.optionl, 'checkbox-error'};
addvalidation{form.elements.option2, 'checkbox-error'};
addvalidation{form.elements.option3, 'checkbox-error'});

form. addEventListener('submit’, event => {
event.preventbefault();
validateCheckboxes(form);
console. Log(form. checkValidity());

13 H

O6cyxneHne

Vkazanue atpu0yTa required O7A ¢naxKkoe B TPYNIE HE IACT XelaeMoro 3pdexra. At-
puGyT Xopow ans oanoro ¢naxka, Hanpumep, Tpedylollero, YToObl MOAB3OBATEND [IPH-
HAN JIHUEH3HOHHOE cornamenne. OQHAKO UCMONB30BAHME eTo B Ipynne caenano Oul 06a-
3aTeNbHOH YCTAHOBKY KaKIOTO OTAENBHOTO ¢uiakka, U NpoBepka (Gopmbl 3aBepllnIach
Obl Heyaueil, ecqiu Okl He OLITU OTMEYEHB! OHM gce. [lockonbky ang "rpynnsl raxkos”
et HTML-3nemenTa, Bam noTpedyercs HeMHOro nopadotatk, YyTo0Bl ICOUTECA XKenmae-
MOro MOBSACHHS.

B »>TOM npHMepe nepBriil naxok B rpynmne BuOMpaeTcs B KayecTse "KoHTeHHepa” 1A
BATHAAIMOHHOrO coolleHuA. Korga monb3oBaTenes ycTaHapAnsaeT ¢naxkok, Gpaysep
BBI3BIBAET OOPaGOTYMK UIMEHSHHH W MPOBEPAET, YCTAHOBNEH NH Kakon-1ubo n3 draxk-
koe. Ecnu maccus BeiGopa myct, 310 0o3Ha4aeT ownOKy. HacTpansaeMoe 3Ha4eHne co-
o0ILUcHHA 0 OONMYCTHMOCTH BCErAa YCTAHABIHBAETCA TOJNBKC JUIA [epBOre (hiaxka. ITO
HeoBXoauMo 1T TOro, 4To6s cooduieHue Beeraa oTofpaxanock U NpH HeoGX0AUMOCTH
CKPBIBANIOCH.
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ﬂ,anaﬁ’re MOCMOTPHM, YTO I'lpOH?.DFIﬂ.ET, CCIIM BMECTO 3TOTO BBI NIPUMEHUTE HacTpavBac-
MOE 3HAYEHHC BATHIAUHH K (hﬂa}l{!(y, COCTOAHHE KOTOPOro H3IMEHACTCHA.

Ecnn HHKAaKK¥E ONUMU HE OTMEUEHB! M TIONB3OBATENh OTNPABNAET PopMy, Kakablii dna-
AOK MMEET noabioBaTenwckoe coobuieHue of ownbke npoBepkd gomycTUMocTH. Bee
TPH ONUUH HeAeHCTBUTENEHEL. ECTH BBl 3aTEM YCTAaHOBUTE OOUH M3 dnaxkkor, cpabotaer
coObiTie change ¢naxkka U NpoBepHT hnaxkH Bceil rpynnel. Teneps BuIGpaHa OMUMA, U
OHA ¥JANAECT NOAL30BATENLCKOE COOOUIEHHE O NPOBEPKE AONYCTUMOCTH. OHaKO Apyrue
hIIaKKH NO-TIPEXHEMY HAXOAATCH B COCTOAHHH oWHOKH. [To cyTH, Teneps 3TO IKBUBA-
JCHTHO YCTaHOBKe aTpuOyTa requiced 1ns Bcex (pnaxkkos,

Bl mornu 66 000WTH 2TO, YCTAHOBHE COOOLUECHHE O NpoBEpKe BO ¢cex dnaxkax ¢ no-
Mo pynkunn validateCheckboxes, HO ropasno npoue BuOpaTh ONMH W3 HHX M HMC-
Nonb30BaTh ETO B KAYECTBE 11ENEROr0 0OBEKTA 414 BCCX MOAB3IOBATCNLCKHX CO00WeHHIE o
npoBepke. Y TPYNNbl B UEAOM €CTh OJWH IEMEHT coobliecHua of owHdKe, KOTOpLIH H
JANGIHACTCA.

[TocKOMBKY B 3TOM NpHMEPE HCNOAL3YETCA Balle cobOCTBEHHOE cooblleHHe O
npoeepke, He 3abyaeTe BKIWOUYNTL B dopmy aTpudyT novalidate, uToObl
H30CKaTL oTobpakenna vHTepdeiicHore cooblueHus Opaysepa 0 YMOJIYaHHEO
BMECTE ¢ BALIHM MOAL3OBATCNLCKHM ¢oobmenHem 0f owndke NPOBEPKH.

7.10. AcuHxpoHHaa nposepka nonsa hopmbl

3apava

Bauia nonkioBaTenecKaf NOTHKA MPOBEPKH TpeﬁyeT BBINQJIHEHHA acunxpouuoﬁ olnepa-
LHH, TAKOH KAaK CO3J3aHHE CETEBOrQ 3anpoca. Hanpnmep, B d)OpMC PETHCTpAUHH TTONL30-
BATENA €CTh NONE AJIA BBOJA NMapons. fbopma PETHCTPAUNA J0NKHA BBI3BIBATE API pna
[MPOBEPKH COOTBETCTBHA BBCICHHOIQ TIAPONA CTaHIapTaM HaaSKHOCTH nmapons.

PeweHue

BrimonHuTe CeTEROH 3anpoc, 3aTeM OTMPaBLTE TIONB30BATENBCKOE COOOLIEHHE ¢ JonYyc-
TUMOCTH 3HAYEHHSA. DTH AeHCTBHA PEaNn3yHTE ¢ NOMOLIBI (PYHKUMH, KOTOpas BO3Bpa-
uaer Proemise. B ofpaborunke oTrpaekM GOpMEI LOKINTECH BEINIOIHEHUS 3TOTO NPOMH-
ca, npexae 4eM B popMe BoI3bIBaTh checkValidity. Ecnn B koae aCHHXPOHHO# MpoBepkH
YCTAHOBIEHO NMONL30BATENBCKOE JHAUECHNE COODUWEHNA O OOMYCTHMOCTH, NPOBEPKa dop-
Mbl, HHULMHpYeMas checkvalidity, oOpabarmBaer ero.

Ipumep 7.16 cogepxuT caMy NOTHKY MPOBEPKH. 3neck BeI3bBaeTca APl ana npoeepku
HaJeAHOCTH NApoaA U COOTBETCTEYHILINM o0paloM YCTaHABIHURAETCA MOJB30BATENBCKOS
cooBlUeHNe 0 NONYCTHMOCTH.
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/**
* Buawaaem API Ons nposepku coomeemcmsus Napons PpefoBaHuaM K HadewHocmu.
* @Gparam form - gopMa, codepwawan noae napons
*/
async function validatePasswordStrength{form) {
const { password } = form.elements;
const response = await fetch{  /api/password-strength?password=5{password.value} );
const result = await response.json{);

// Kax u npewde, e 3abydeme swssars reportValidity a none naponn,
/7 ecnu aw ucnons3yeme acmpoeHHwll noss3osamentckuil unmepdedc nposepxu bpaysepa.
if {result.status === 'error') {
password. setCustomValidity(result.error);
} else {
password.setCustomValidity('');

YbeauTech, 4TO Bbl OTOPABAAETE NapoOAH TOABKC NO 3AUMILEHHOMY COEIHME-
uuw (HTTPS). B npotuerom cnydae Bbl OTIIpaBAAeTe IApoOAb NOAL3IOBATENA B
BH/le 0DLIYHOTO TEKCTA, 4 3TO ONACHAaA NPaKTHKA.

[Mockonbky ¢yHKUNHA NOMEYeHa Kak aCHHXPOHHaA, OHa BO3BpallaeT npoMuc. Bam npo-
CTO HY/KHO J0XAATECA 3TOTO MPOMHCA B 0OpadoTYnKe OTNpaBKH QOPMBL, KAK NOKA3aHO B
npumepe 7.17.

Mpumep 7.17. O6paboTuynk OTNPaBKK aCMHXPOHHOW (hopmbi

form. addEventListener("submit’, async event => {
event . preventDefault();
await validatePasswordStrength(form);
console, Log(form.checkValidity(});

s

MNpu oTnpaske 370 Nose NoMeyaeTcs Kak invalid, eciH Mapoib He COOTBRETCTBYET Tpebo-
BaHHAM. BBl MOXKETE NMOBTOPHO 3aMyCTUTE NPOBEPKY NPH H3IMEHEHHH NOJIA, TOJLKO Ha
3TOT pa3 Bbl OyAeTe BHIMONHATL ee MpH cOOBITHH NoTepn qokyca (blur), a He NpH BROAE
HaHHBIX, KaK MPU CHHXPOHHOW NOJIE30BATENLCKOH NMposepke (npuMep 7.18).
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MNpumep 7.18. MNosropHas Banuaauun npu notepe cokyca

form.elements.password. addEventListener('blur’, async event =» {
const password = event,target;
const errorElement = document.getElementById( ' password-error');
if (password.dataset.shouldvalidate) {
await validatePasswordStrength(form);
if (password.checkValidity()) {

errorElement. textContent = '';
password.classList. remove( 'border-danger’);
}
}
D
O6cyxaeHue

Ecnn 651 BRI BRITONHHAM JTY IPOBEPKY AJIA COOBITHA BBOZA, Bbl OBl OTIPABNANH CETEBO
3anpoc KaXKABIA pa3, Koraa nolb3oeaTelb Haxuman 651 knasuity. Codbitue norepu ¢o-
Kyca blur OTKAAABIBACT MOBTOPHYIO MPOBEPKY A0 TeX MOp, MOKa noiae He norepdaeT ¢o-
kyc. Ono cHopa Bb13biBaeT APl Banunaumun u nposepseT HOROE COCTOAHNIE JOITYCTUMOCTH.

Bel Takke MOKETe Mcnoab3oBats ornoxkeHHyo {debounced — Gez mpebesra)
BepcHIe GYHKUHH NpOBEPKH. JTO MPHBEIET K [IOBTOPHOM NMPOBEpKe NO CobbI-
THIO BBOAA, HO TOALKO NOCAE TOrQ, KAK NOIL30BATENL NPCKPATHT BBOAUTE TEKCT
Ha HEKOTOPOE BpeMma.

B cratie ot freeCodeCamp (https:/foreil.ly/kL.LRJa) noapobHo pacckassiBaetca
0 TOM, KK ¢O3IaTh OTIOKCHHYI HYHKUHIO Bannaauni. Taoke JOCTYMHLI TaKe-
Tsl NPM, kOTOpEie MOIBONAT CO3AATE OTIOKEHHYIO BEPCHIO (DYHKUMH.
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8.0. BBegeHue

B coBpeMeHHBIX BeO-Opay3epax CYLIECTBYET HECKONBKO PA3IMYHBIX CNOCOGOB aHHMALMK
3N1eMeHTOB. B 2raee / npueeaeH npuMep ucnonbiosanua API requestAnimationFrame ans
PY4HOH aHWMaLWH eMeHTa (cM. peuent 1.6). Tak Bbl MokeTe KOHTPONHPOBATb CHTYa-
LMK, HO He DecntaTHo. Jlng sToro TpebyeTca OTCNEKMBATh BpeMeHHBIE METKH H pacCHH-
TBIBATE Y4CTOTY KAaApPOR, a Bbl JOMXKHBI KOHTPOIUPOBATh KAXKI0€ NOCTENEHHOE H3MEHE-
HHME aHHMAaLHK NpH noMow JavaScript.

AHWMaAUMA HA OCHOBE KNIOYEBLIX KaApoB

B CSS3 nossunack aHMMALMA KAKMEBbIX Kaapob. Bel 3ajaeTe HadanbHBIA CTHNL, KO-
HEYHBIH CTHIIb M ANHTEALHOCTL B COOTBETCTBHM ¢ npaBunamu CSS. Bpayzep arTomati-
YeCKW MHTEPTIONHPYET, T. €. 3aMOJHAET, MPOMEKYTOUHBIE KaAPhl AHHMALMH. AHMMALMU
OMpefenAnTCA MOCPEACTBOM NpaBnia @keyframes M UCNONBIYIOTCA ¢ MOMOLIbIY CBONCTBA
animation. B mpumepe 8.1 onpexaenserca aHMMALMA C NOCTENCHHBIM MOSABACHUEM JNC-
MEHTa,

@keyframes fade {
from {
opacity: 0;

}

to {
opacity: 1;
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.some-glement {
animation: fade 250ms;

ITnapHas aHMMALMA HAUYKHHACTCA C HEMPO3PAaYHOCTH (opacity), paBHol 0, ¥ 3aKaHYHBALT-
CA HEMpO3pa4HOCTRIO, paBHOH 1. [Ipu 3anycke aHuManuu Opay3ep BBIYHCHAET W MOKA3EI-
BAeT NIPOMEKYTOUYHKIE KAAPHl B TeueHHe 250 MHIIHCEKYHA, AHMMAIHA HAYHHAETCA, KaK
TOJIBKO 3JIEMEHT MNONagacT B DOM unu NPpHMEHNETCA KNacce some-element.

AHUMaUUA KNIOYeBbIX KaapoB ¢ nomowbo JavaScript

API Be0-aHUMALWH TO3BONAET HCMOJAB30OBATH AHMMALIMIO KTIOYEBBIX KAAPOB B BallleM
xoae Ha JavaScript. B untepdeiice Element ecTb MeTOI animate, ¢ MOMOLIBIO KOTOPOTO BBI
MOXETE ONpENe/ATh KI0YeBble Kaphl M APYTHE NmapaMerpbl aHuMaluu. B mpumepe 8.2
Moka3ana aHuMauua 13 npumepa 8.1 ¢ npumeneHneM API BeO-aHUMALHH.

Mpumep 8.2. MosaeneHune anemeHTa ¢ nomowkio APl BeG-anumanmm

const element = document.querySelector('.some-element’);
element.animate([
{ opacity: 0 },
{ opacity: 1}
L {
// AHumuposane 8 meveHue 250 MUARLCEKYHD
duration: 250
3

PeaynwtaT TOT ke. DNEMEHT NOJHOCTEI MpOABAAETCA B TedeHue 250 MHIIHCeKYH..
B 3ToM cnyuyae aHMMalH4 3amyckaeTcs BhI3oBOM element, animate.

00beKTbl aHUMaLum

[Tpn BBI3OBE element.animate BO3BpalMaeTCA 0OBEKT aHMMauKH. Yepes HEro BBl MOXKETE
[OpHOCTAHOBHTE, BO300HOBHTE, OTMEHHTE HIIH @K€ MOBEPHYTE aHHMALHI0 BCIATB. OH
Taloke NIPEAOCTARIAET BaM Promise, KOTOPBIH Bbl MOXETE HCIIOIb3OBATE, YTOOB! AOKIATE-
€A 3aBCpIICHHA aHHMaLlHH.

BynbTre OCTOPOXKHBI W CHEIMTE 3a TEM, Kakue CBOWCTBA Bbl aHMMupyeTe. Hekotopuie u3
HHUX, HANPHMEP BHICOTA HIIH OTCTYMBI, BIMAIOT HA MakeT OCTANLHONH YaCTH CTPAHHILL, HX
AHHMALMSA MOJKET BRI3BATEH NMPOONIEMEl ¢ TPOHIBOAHTEIBLHOCTBK), 2 AHAMALIUSA, KaK TIpaBH-
no, ve Oyner rnnapHod. Haunyviue cBoicTra ANA aHUMAIIMH — 3TO opacity H transform,
NOCKQABKY OHH HE BJIHSIOT HA MAKET CTPAaHHLB], HX JaXK€ MOXKHO YCKOPHTE C MOMOLUBIO
rpa¢HHecKOTo MPOLECCOpPa CHCTEMBIL.
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8.1. MpumeneHne achdpexTa "nynbcaumn”
NPW HaXXaTUKH KHONKK

3apgava

Bei xotuTe nokazare aHuMaime "nynscaiuu” (ripple) npH HAXKATHH HA KHOTIKY, HAYHHANA
€ TOrO M€CTa BHYTPH KHOIIKH, Ha KOTOpOE HaXal MONb30RaTeNb.

PewweHue

Koraa xHonka Haxata, cozZalTe BpeMeHHBII A0YepHUH aneMeHT s "nynscatun”. Or u
Oyner aHWMHpORBaH.

CHagana co3gafTe HecKOJBKO CTHICH I aneMenTa ripple. K kHonke Takke HeoOXooH-
MO NIPUMEHHTE HECKOJIBKO cTraed (npumep 8.3).

Mpuwep 8.3. CTunu Ans anewentos button u ripple

ripple-button {
position: relative;
overflow: hidden;

}

Jripple {
background: white;
pointer-events: none;
transform-origin: center;
opacity: 0;
position: absolute;
border-radius: 56%;
width: 156px;
height: 156px;

B ofpaboTuuke HaxaTHs KHOMKH AMHAMMYECKH CO3ZAfTE HOBBIA JJICMEHT MYNBLCALHH
ripple H A00aBBETE €ro K KHOMKE, 3aTEM ODHOBUTE €T0 NMONOXKEHHE U BLIMONHHUTE aHHMA-
uHio (mpumep 8.4).

Mpumep 8.4. BeinonHenne aHuMaymm nynscaumu

button.addEventlistener{ 'click', async event => {
// Cozdaiime spemenmsili 2nemenm ons ripple, 3adaiime ezo xnacc v dobasbme e2o K KHoONKe,
const ripple = document.createElement('div');
ripple.className = 'ripple’;
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// Hatidume nauBonbwul paavep (WUDUHY WAL BHICOMY) KHONKU U

// ucnons3ylme €20 8 Kayecmae pasMepa NyALCalju,

const rippleSize = Math.max(button.offsetWidth, button.offsetHeight);
ripple.style.width = “${rippleSize}px’;

ripple.style.height = "${rippleSize}px";

/7 Omyenmpupyiime 3nemenm ripple 8 mMecme wenkad.
ripple.style.top = “${event.offsetY - (rippleSize / 2)}px";
ripple.style.left = “S${event.offsetX - (rippleSize / 2)}px";

button. appendChild{ripple);

/7 BnQARUME GHUMAUUD NYAbCauuy u OoNOUMECH ee 3aBEpWeHUR,
await ripple.animate([
{ transform: 'scale(®)', opacity: 6.5 },
{ transform: ‘'scale(2.5)', opacity: 0 }
1, {
/7 Anumuposame B8 meyerue 500 Mmuanucexywi.
duration: 580,
[/ Mcnonsaylme QysKyLie ynpowenuss Hacmpotku ease-in.
easing: 'ease-in’
1) . finished;

// Bce cdenaro, ydanume anemexm ripple.
ripple.remove();

I3

Obcyxaenne

Onement ripple npeactaenieT coboli Kpyr, pasMep KOTOPOro COOTBETCTBYET pazMepy
kHonkH. 3ddext padu aocTHraeTes 3a CHET aHUMALMK €T0 HENPO3PAYHOCTH W M3IMEHE-
HHA MacluTaba.

3neck cneayeT oOpaTUThH BHHMAaHHE HA HECKMIBKO OCOOCHHOCTER CTHJEH 2NEMEHTOB.
Bo-nepRuiX, AN CBOHCTRA position caMoil KHONKM 3a0aHO DONOMEHHE relative, D1o Oe-
NaeTcs AAA TOro, Y4TOObI NIPH YCTaHOBKE adCOMOTHOrO NONOKEHHA MYNLCAMA OHO OBINO
OTHOCHTEILHO CAMOH KHOMKH.

AbconioTHoe nosuumoHnpoBanme CSS

Koraa Bbl ycTaHaBAMBAETE ANA CBOMCTRA position 3nemeHTa 3HadeHue absolute, Opay-
3ep yAalIder ero Hi MakeTa JOKYMEHTA H MNO3HLHOHHPYET OTHOCHTENbHO OnikaHwero
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WIEMEHTA-NIPEAKA, KOTOPOMY YK€ HA3HAYEHA HO3uylf. JNEMEHT CUMTAETCS MO3ZHLIHO-
HHPOBAaHHHIM, €CK JJIA €ro CBOcTBA position yCTAHOBIEHO 3HAYEHUE, OTIHYHOE OT
IHAYEHHA 10 YMOTHaHHIO static.

Ecnu y Bac ecth meMeHT ¢ abCoNOTHBIM NO3MUMOHNPOBAHHEM U MO3MUMA KAKETCH
HEMPaBWILHON, NPOBEpbTe H YOEAMTECH, YTO JUIA HEro MCHONB3YETCA NPEAOK ¢ Mpa-
BHJBHBIM MO3HUHOHHpoBaHweM, [lpaBma, HEBO3MOXKHO 3apaHee YTBEPXKIATk, HTO
npeaxoM GyAeT HenoCpeACTBEHHbIH pOaUTENb JIEMEHTA.

KHomnka Takxke uMmeeT cBoiicTBo overflow: hidden. 3Ta HacTpoiika npeaoTepaulaeT BUIH-
MOCTh 3(pekTa nyAsCallMK 3a NpeAcTaMH KHOMKH.

Brl Takke Moxkete 3AMETUTL, YTO JNd OYJIBCALMH YCTAHOBACHA ONUHA pointer-events:
none, TToCKONBKY NYABCALNA HAXOAUTCA BHYTPH KHONKH, Opay3ep nenerupyeT Bee cobbl-
THA TYJIBCALMH KHOTIKE. DTO 03HAYAET, YTO HAKATHE HA 00JIACTH MYNBCALMH 3AMYCKAeT
HOBYIO MYNBCAUMIO, HO €€ [OJ0KEHHE HEBEPHO, NOCKOIBKY OHO OCHOBAHO Ha NMOJOXKE-
HHH HKATHA BHYTPU MyNTbCALMY, & HE BHYTPH KHOIIKH.

Cammiii npocToii cnocob 000HTH 3TO — YCTAHOBUTE 3HAUEHHE pointer-events: none, YTO
3aCTaBNAeT 3TeMEHT ripple HTHOPHPOBAThL COOBITHS HaxaTusA. Ecil Bel HaXHMMaeTe Ha
pads BO BpeMsA ee anMMallH, COOBITHE WIeNUKA MepexoaHT K KHOIMKe, 4To HeoOXoauMo
A7 MPABHABHOTO PACNOIMKEHHS CNEAYKOWESH NYNBCALHH.

Janee koA nynbcauMy ycTaHABIMBAET 3HAa4EHUA top M left Tak, 4TOOBl USHTp pAGH Ha-
XOMUNCS B TOM MECTE, [JIe Bbl TONBLKO YTO LIEAKHYIH.

3aTeM NMyJbCAaUMA aHHMHpYeTcd. AHUMauMd, BO3BpallaeMas ripple.animate, HMEeT CBOM-
cTBO finished, ABMAMOLIECECT MPOMUCOM, KOTOPOTO BRI MOXKETE A0KIaTheAd. Kak ToNRKO
3TOT npomuc OyAeT BHIMIOMHEH, aHUMALUA MyNkcaliH OYIET 3aBepIleHa, H BBl CMOXETE
yAATUTE 3neMeHT U3 DOM.

Ecnu BEI HaXXMETE Ha KHOMKY BO BpeMs BEINONHeHHA >ddekTa ripple, HauHeTcs apyras
NyALCalMd, i OHU OYAYT aHUMHAPOBATHCA BMECTE — TIEPBas aHHUMAIIHS HE TIPEPHIBACTCA.
C nomoibio 06e1uH0il CSS-anumaumu Takoro 3gdexta 100UThCA CIOKHEE.

PyHKUMM crnaxuBannn nepexonos (easing functions)

(DYHKUHA CIVIHKUBAHNA, ONpeaenseMas CBOACTBOM easing, HA3HAYAECT CKOPOCTh H3ME-
HEeHUA aHMMHpYeMBIX cBOHCTB. FIX HacTpolika BBIXOIHT 3a paMKM AaHHOH KHHMIH, HO
€CTh HECKONBKO BCTPOSHHBIX {YHKLHUH, ¢ KOTOPBIMH HeoDX0aMMO pa3oOpaThes.

\inear (no ymoruanuo)

AHHMAUHA BBINOIHACTCA ¢ NOCTOAHHOM CKOPOCTEIO.
ease-out

AHuMaLuA HayuHaeTcs ObICTpee, 3aTeM MOCTENEHHO 3aMEAIAETCA.
ease-in

AHUMaLMA HAYHHAETSA MEINEHHO, 3aTeM MOCTENEHHO YCKOPAETCA.
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ease-in-out

AHMMaUHA HAYHHACTCA MEIICHHO, YCKOPASTCA H IO KOHCU CHOBA 3aMCIJACTCA.

8.2, 3anyck v ocTaHOBKa aHUMaLM

3apgava

BbI XOTHTE HMETE BOIMOKHOCTh NporpaMMHO 3aNyCKaTk HITH OCTAaHARITHBATL AHHMALTHID.

PeweHue

Hcnonesyiite GyHKUHY nay3bl H BOCOPOH3BEICHHA anuManum (pumep §.5),

Mpumep 8.5. MepeknioyeHne pexmma BOCNPOU3IBEAEHUA aHUMaLUK

/**

* flpU HOMIGUY QHUMGUUY Nepekanyaen ee CocmosiHue.

* LeAU GHUMOYUR 3anyyena, ona Gydem npuocmaHOBAEHA,
* ECAU QHUMAULR NPLOCRaHOBAEHT, ona Bydem Bo300HOBACHA.
*
function toggleAnimation(animation) {
if (animation.playState === 'running') {
animation.pause(};
} else {
animation.play();

O6cyxaeHne

O0BexT Animation, BO3BpallacMBIii M3 BbI30Ba element.animate, ofnamaer cBOHCTBOM
playState, KOTOpOE MOXKHO HCITOJIB30BATE ANA ONPENENEHHA TOrO, 3aMyLIeHa aHHMAIHA B
JaHHBIH MOMEHT MIM Her. Ecnu anMmanms jamyileHa, ee 3HaueHHeM OyIeT cTpoka
running. ECTh H Opyrue 3nadcHUA.

paused

AHuMaLNA OblIa 3aNyILEHa, HO Oblna NPUOCTAHOBNIEHA A0 ee 3aBepILeHHU.
finished

AHHMaLHUA 3ABEPLINTIACE H OCTAHOBHUINACE.

B 3aBHCHMOCTH OT cBoOMcTBa playState QyHKLMA MEPEKTKOUEHHS aHHMAUHM BhI3LIBACT
6o nay3y, 1160 BOCIPOH3BEAEHHE, YTOGH! YCTAHOBHTD »KENAeMOe COCTOAHHE aHUMALMH.
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8.3. AHMMaUwmA BCTaBKKM U yaaneHus 3nemeHToB DOM

3apava

Bb! xotvTe pobaBuTe B DOM Ml yaaIHTE 3 HETO 3/1EMEHTE] ¢ aHMMALIMOHHBIM 3didexToM.,

PeweHwne

Peurenus HeMHOTO pasznHYaoTca Ui onepalHii.

Hus toro uroOwl dobasume 3NeMEHT, cHavana aobaewte ero B DOM, a 3ateM cpasy 3a-
MyCTHTE aHHMaLHI0 (HanpuMep, mocreneHHoe nossneHue). [lockonbky aHUMUPOBATDL
MOXHO ToNBKO ieMeHT DOM, BaM HeobxogumMo A0OaBUTE €ro nepea 3aIMyCKOM aHHMa-
uuH (npumep 8.6}.

Mpumep 8.6. OToGpaxeHue anemenTa € aHuMaumen

/**

* floxa3nsaem 3AeMeHn, Komopeii mosbko dmo Gun dobaanex & DOM, ¢ avumayuell noRanesus.

* @oaram element - Aemennt MR GRUMOLUU
*/
function showElement(element) {
document . body. appendChild(element);
element.animate([
{ opacity: @ },
{ opacity: 1}
1L {
// ARUMUpOBGME 8 meverue 258 MUAuCeKyHo.
duration: 250

13K

s Tore 4TobEl ydaaume 3NeMEHT, CHAYANA HYXHO 3aMYCTHTE AHHMALHIO U J0KAAThCH
€€ OKOHYaHWA (HanpuMmep, HeuesHoBeHHe). Kak Tonbko aHHMaUMs 3aBEPLIMTCA, HEMEH-
nenno yaanute sneMeHT 13 DOM (npumep 8.7).

Mpumep 8.7. Yaanenwe anemeHTa ¢ aHUMaLUnen

/**
* Yoanaem siemenm uz DOM noche BuNOAHEHUS GHUMAUUL UCYE3HOBeHUSA.
* @param element - a7emenm dAA GHUMALUU

*
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async function removeElement{element) {
// CHavana SunofHUME GHUMGULD U 3aCMABLAE IACMOHM UCHe3IHYMb U3 NOAR 3DeHus.
// Caolcmao filnished dns anumayuu S8ASENCA NDOMUCOM.
await element.animate([
{ opacity: 1},
{ opacity: 0 }
). {
// AHiMuposamb 8 meveHue 258 MUARUCeKYHD.
duration: 250
}).finished;

// Anumayuna 3asepuwenda, menepe Ydadume semenm u3z DOM.
element.remove();

Ob6cyxneHune

Koraa Bel 3amyckaeTe aHHMaLUMIO OJJHOBPEMEHHO ¢ N0GARACHUEM MICMEHTA, OH HAYHHACT
AHHMHPOBATLCA ¢ HYNEBOH HENPO3PAYHOCTHI A0 TOrO, KAaK Y HETO MOABUTCA IIAHC Ha
NEPBOHAYANBLHLIN PEHAEPHHAT. 3TO CO3AAcT Xenaemblii >PdekT — CKPLITHIA 3nemenr,
KOTOPBLIH NPOABNAETCA B 0N 3PEHHUA.

Korza Br yjaanseTe 31eMEHT, MOXKETE HCNOML30OBATL OpOMHC B GyHKUMH finished aun-
MaLHH, 4TOObI A0KAATLCA 3aBepllieHHs anumauuu. He cneayer yaanaTe 3/€MEHT H3
DOM no Tex mop, noka aHHMaLHA He GYAST MOMHOCTBIO 3aBepilieHa, UHaue 3ddexT mo-
KeT cpaboTaTh TONBKO YACTHYHO, H 3MEMEHT UCUEIHET PAHBIIE BPEMEHH,

8.4. PesepcupoBaHue aHuMauum

3apaua

Bel XOTHTE OTMEHHTE TEKYIIYIO aHHMALHUIO, HanpHMep 3(dekT HaBeAeHHA Kypeopa, H
TUTAaBHO BEPHYTH €€ B UCXOJHOE COCTOSHHE.

PeweHue

chonh'syﬁ're MECTQJ reverse aHHManHOHHOTO 061,el('ra, 4yToObLl HAYATH BOCNPOH3IBCACHHE
B OﬁpaTHOM HallpaBACHHH.

MoskeTe OTCNEXHMBATL TEKYIYIO AHUMALMIO C MOMOIUBI0 TepeMeHHol. Ecnn Bbl MerAeTe
COCTOAHHE AaHMMALMK H 3Ta MepeMeHHas MMECT 3HAUCHHE, TO YiKE BRIMONHACTCA Apyras
aHUMANHUA, H Gpay3ep AOMKEH 3aNyCTHTE €€ B 0GPAaTHYIO CTOPOHY.

B [IpHMcpe 8.8 MoxHO 3anyCTHTh AHHMAUMK B MOMEHT HABCACHHA KYPCOpa MBILWH Ha
JJIEMEHT.
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Mpumep 8.8. chchekT HaBeaeHun Kypcopa

element . addEventListener( 'mouseover', async () =» {
if (animation) {
// AHUMYUR ywe BuNOAHAERMCA. BMecmo mo20 ymobh 30NYCKAMb HOBYN GHUMALUN,
/7 uamMenume mexyuvi, HOCMpOUs ee npouspweanue 8 obpamHoM nopadxe.
animation.reverse();
} else {
// Tenepe Huuezo He NPOUCXOOUM, NOIMOMY 3ANYCMUME HOBYIE QHUMAULIG,
animation = element.animate([
{ transform: 'scale(l)’ },
{ transform: 'scale(2)’ }
L {
// Adumuposamb 8 mevenue 1 cexyHiw,
duration: 1000,
/7 TlpuMerume HOYGRbHEG U KOHEYHNE CRUAL.
fill: 'both’
D;

/7 Kax moapko QHUMGUUA 30BEPLUMCH, YCMAHOBUMS DA MeKyWel aRuMayuU
// 3nauerue null,

await animation.finished;

animation = mll;

}
b

Korga kypcop MbIlIH YXOOHT B CTOPOHY, MPHMEHAETCA Ta ke JIorHka (npumep 8.9).

Npumep 8.9. Yaaneuue acppexra HaBeAeHUA Kypcopa

button. addEventListener ('mouseout’, async () = {
if (animation) {
J// Anumayua Vwe BRNOMHAENCA. BMeCMo mo20 umolkt 30NYCKAMb HOBYKN GHUMALUK,
// UIMeHURE MEKYuWi, HOCMDOUB 8€ NpOUZpHBaHUE 8 0ODOMHOM NOPADKe.
animation.reverse();
1 else {
// Tenepp Huvezo we npoucxodum, NO3MOMY 3ICNYCRILIME HOAYK GHUMALUN,
animation = button.animate([
{ transform: 'scale(2)’' },
{ transform: 'scale(1)' }

| P
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// Anumuposome 8 mevenue 1 cexyHdsi.
duration: 1000,

// Fpumerums HAYANbHLI U KOHEUHbIU CAUAL.
fill: 'both'

I3 H

/7 Kak monbko aWuMmauus 308EpuWUMCA, YCRAHoBUMs DS Mexyued aHuMmayuu
/7 anavenue null.

await animation.finished;

animation = null;

s

06cyxaenne

[lockoneKky KIOYEBblE KaJphkl B O0OHX CIydyasX MOYTH OJHHAKOBH (OHH paiHyaloTcs
TOJLKC MOPAAKOM PAcNONOXKEHHA), ¥ BAC MOKET ObITh 0aHa (GYHKUMA AHHMAUNH, KOTO-
pan 3ajaeT Hampas/JcHHe aHHMalMM IPH NOMOLIM CBOWCTRa direction. [IpH HaBeneHUH
KypCcopa MblIIH Ha 3neMeHT TpebyeTca 3aNyCcTHTh NPOHTPHIBAHUE B MIPAMOM, UMK 06bI4-
HOM, HanpaeiaeHHH. Korga kypcop MBIILM yXOAMT, 3aMYCKACTCA Ta K€ aHUMALMs, HO B
ofipaTHOM HanpaBnexuu {npumep 8.10},

async function animate(element, direction) {
if (animation) {
animation.reverse();
} else {
animation = element.animate([
{ transform: 'scale(1)' },
{ transform: 'scale(2)' }
1 {
/7 AHUMUpOBAME 8 medenue 1 cexyHOb.
duration: 1000,
/7 fpumenume KoneuHstl CRLIL No 308epueHUl aHUMAYLIL .
fill: 'forward',
/7 3anyemums anumaun eneped (normal) uau Hazad (reverse)
S/ 8 3asucumecmu om napamempa direction.
direction

b
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// KoK mOAbKO GHUMGUUR 3G8EpWUmCA, YCmaHosumb OAR nepemennoii 3navenue null,
S qmober CUZRAMUSUDOBAME O MOM, YMO GHUMAULR BOALWE HEe BHNOAHAENCS.

await animation.finished;

animation = null;

element. addEventListener('mouseover', {} => {
animate(element, 'normal’);

I3 H

element.addEventListener({ 'mousecut’, () => {
animate(element, 'reverse')};

;

Pe3ynb'ra‘r TOT e, UTO H PAHBIIE, Koraa BBl HABOJIHTE K¥YpCOp Ha DNCMEHT, OH HAYHHACT
YBCIIHIHBATECA H3-3a HIMCHEHHA Maciutada scale(2). Ecnu BB OTBOJIHTE MbIlIbL, OH CHO-
Ba HAMWHACT YMCHBIIATRCA — HallpaBJICHHC aHHMaAUHH H3MCHACTCA.

Pasnuua saxmouaercs B ob6pabotunkaXx coObITHA. OHH 003 BHLI3LIBAIOT OAHY M Ty Ke
byHKLHIO, HCTIONB3YA pa3HEIE 3HAYEHHA NapaMeTpa direction.

B npumepe 8.8 3agaeTca pexum 3anonnenus fill anumarnun B 06oux pexxkHmax. Pexum
OMpeeACT CTHIL 3M1EeMEeHTa A0 U nocne anumaudi. [lo ymomianHio ucnonbayetes pe-
IKHM 3aNONHEHHA CO 3HAYEHHEM none. OHO onpedenseT, YTO NO 3ABEPIICHHA aHHMALHH
CTHJB 3JIEMEHTA BO3BPALLALTCA K TOMY, KAKHM OH ObUT 10 AHHMALHH.

Ha npakTuKe 2TO 03HAYaeT, YTC NPHU HaBEASHHUH KYPCOPA MBEILIH Ha 3MEMEHT OH HaYHHA-
€T YBEHUYHBATLCA 10 TEX MOP, MOKA HE NOCTHIHET CBOETO KOHEYHOro pa3Mepa, HO 3aTeM
HEMEUICHHO BO3BPAIIAETCA K UCXOAHOMY pasMepy M3-33 TOro, MTO PeKHM 3aMoJHEHHA
HE YCTAHOBJIEH.
CyniecTByeT TPHU BapHaHTA (KpoMe none) A8 PeXHMa 3anoanerua fill.
backward

Ilepen Ha4aoM aHMMaLWM CTHAL 3NEMEHTA 3a43C¢TCA HA4AIBHLIM KIHOYEBBIM KAAPOM

AHHMAILIHH. Q0ORIYHO 3TO NPHMCHHMO TOJBKO [IPH HCNOJb30BAHHH 3aACPKKH aHHMaA-
OHH, NOCKONIBKY ONPENENAET CTH/L 3NEMCHTA B NIpEACnax ICpHOaa 3aaSPXKH.

forward

[Tocne 3aBeplucHHA aHUMALIMH 31EMEHT MMEET CTHIB KOHEYHOTO KJIIOYEBOrO Kajpa.
both

INpHuMeHAIOTCA NpaBKAa Kak oGpaTHOM, TAK U NPAMOH AHHMALIHH.

AHUMALHA B NpHMEPES 8.10 He uMeet 3ATEPKKH, NO3TOMY INA COXpAaHCHHBA CTHAA NOCe
3ABCPUISHHA aHHMALHH HCMONB3YETCH ONMUMA forward.
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8.5. OTobpaxeHne UHANKATOPA NPOKPYTKU

3apava

Bei xoTHTE 0TOOpa3uTh NONOCY B BEPXHEH YACTH CTPAHHUBI, KOTOpas ABHXKETCHA B CO-
OTBETCTBHH ¢ COCTOAHHEM MPOKPYTKH. [IpM NpOKpYTKe BHU3 MOJ0CA TIEPEMEILAETCA
BIIpaBO.

Pewenune

HenoneiyiTe aHHMAanHIO, CBAZAHHYIO ¢ NPOKPYTKOH, co3naB ScrollTimeline u nepenae ee
MeToay animate 3neMeHTa. Jlma Toro 4ToObl YBENNYHTE PasMep INEMEHTA CNIEBa HANPaBO,
BBl MOKETE H3IMEHHTE CBOHCTBO transition co 3HaueHHA scaleX(0) Ha scaleX(1).

Boamoxno, atoT APl noxa noaaepxusaerca He ecemu Opay3sepamu. [locneanue
JaHHbIE 0 corMecTHMOCTH cMoTpuTe B CanlUse (htips://oreil.ly/1-hvN).

CHavana 3a7aiiTe HECKONLKO CTHAEH ANA 31eMeHTa HHAUKATOPa BHITIONIHEHHA, KaK NOKa-
3aHo B npumepe 8.11.

Mpumep 8.11. Crunu nHgukaTopa NPoKpPyTKM

.scroll-progress {
height: 8px;
transform-origin: left;
position: sticky;
top: ©;
transform: scaleX(0):
background: blue;

CrolicTBO position: sticky rapaHTHPYET, YTO MIEMEHT OCTAETCH BHAMMBIM NpH OpoO-
KPYTKE CTpaHHLE BHH3. KpoMe Toro, €ro HayanbHRIA CTHIIL HMEET 3HAYCHHE scaleX(0), a
3T0 3PHEKTHBHO CKPHIBAET 3neMeHT. be3 Hero MBAMKATOp HA MFHOBEHHE MOSBHICA OBl
BO BCIO IUMPHHY, 2 3aTeM Hcue3. A Takas HacTpoMKa rapaHTHpYET, 4TO Bkl BOOOWIE He
YBHAHTE NONOCY, TOKA HE HAYHETE BLIMOAHATE IPOKPYTKY.

Hanee cosnaiite o6bekT ScrollTimeline W nepenaiiTe ero B KayecTBe napaMerpa timeline
aAHUMALIMH, KaK MOKa3aHo B npumepe 8.12.
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Mpumep 8.12. CozpaHve BpeMeHHON LKanb! NPoOKPYTKU

const progress = document.querySelector('.scroll-progress’);

// Cozdalime spemexHyid wKATY, NDUBA3IGHHYI K NOJONEHLN RPOKPYAKU OOKyMeHma,
const timeline = new ScrollTimeline({
source; document,documentElement

1

// 3anycmume anumayui, Npoxo0R N0 BpeMmenHOU wKame, KoMmopylw 8s MOALKO 4mo coadany,
progress,animate(
(
{ transform: ‘'scalex{0)' },
{ transform: 'scaleX(1}' }
1.

{ timeline }};

Tenepb ¥ BaC ¢CTh AHUMALHUA, CBA3ZAHHAA C ﬂpOKPYTKOﬁ CTPaHHALUBI.

O6cyxaenne

Bpemennana wwxaia aHMMaOHM  — 370 00BeKT, peanuaviomuii  uHTepdeiic
AnimationTimeline, [To yMOMUaHHIO aHHMALUHNA HCIIOAB3YET BPEMEHHYIO IIKAMY JOKYMEH-
Ta, KoTopad npeacTasaseT caoboil 06beKT DocumentTimeline, DT0 BpeMeHHAA LIKana, MPH-
BA3aHHAS K MpolileniieMy BpeMmenH (elapsed time). Koraa sl 3anyckaeTe aHHMalUMIo ¢
BPEMCHHOH IDKWIOH [0 YMONYAHHIO, OHA CTAPTYET C HAa4yanbHOTO KMIIOYEBOrO Kaapa U
NpoaoKaeTes A0 TeX Nop, Noka He NOCTUTHET KOHLA {MIH BBl HE OCTAHOBHTE €€ BPYU-
Hy10). [Tockonbky 3TOT TMN BPeMEHHOM LIKANL! NPHBA3AH K NpOLUeIWEMY BpEMEHH, OHa
HMEET ONpencneHHoe HavalbHOe 3HaYeHHe, H OHO MOCTOAHHO YBENHYHBAETCA ¢ TeUCHH-
€M BPEMEHH,

OnHako aHMMAUWA, CBA3AHHAA C MPOKPYMKOU, TIPENOCTABIAET BPEMEHHYIO 1UKATy, MPH-
BA3AHHYIO K TONOXKEHUI0 NpokpyTKH. [Tpu npokpyTKke 00 caMOro Bepxa NonoxeHue npo-
KPYTKH paBHo (, a aHMMalMa BO3BpalllaeTcAd B HCXOAHOoe cocTosHue. IIpu npokpytke
BHH3 MOMOMEHHE YBENTHYMBACTCHA, a aHUMAlMA npoaBuraeTca eneped. Kak TOnBKo Bbl
NPOKPYTHTE CTPAHULY A0 KOHLA, aHHMAaLUA 3aBepIIHTCA. EC/IN BEI IPOKPYTHTE €€ CHOBA
BBEPX, aHUMaUMs 3allyCTHTCA B 0OpaTHOM HamlpaBlIEHHH.

B kauecTse MCXOAHOTO dM1eMeHTA 3afaeTcd ScrollTimeline. B mpumepe 8.12 HcTouHHKOM
ABMACTCA HEMEHT AOKYMEHTA (Ter <body>). B KauecTBe HCTOMHHKA MOXKHO HCMONBE30BATh
mob0l MPOKPpYYNBAEMBIH 3IEMEHT, a ScrollTimeline HCMONB3YET MONOMEHHE NPOKPYTKH
3TOrO JJIEMEHTA AJA OMNpe/IeIeHHS TEKYIIEro Nporpecca HHAHKATOpa NPOKPYTKA.
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Ha MoMeHT HamucaHus kHArY DocumentTimeline MOANEPHUMBANCA BO BCEX COBPEMEHHBIX
Opay3zepax, a ScrollTimeline — Het. Oda3aTensHO NpoBepAlTe NooAepKKY Opaysepa ne-
pea ucnone3zoBaHnem ScrollTimeline.

8.6. Cozganue noanpeirMearolLero AnemMeHTa

3apava

Bbl X0THTE NPUMEHNTL K 3NEMEHTY BCIJ(DEKT MTHOBEHHOTO NOANPLITHBAHHA.

PeweHue

[TpuMennTe cepHio aHnMauMi, oaHy 3a apyrod. Henonesylite npomuc finished anuma-
UMM, YTOOK] AOKIATHCS ee 3aBeplleHHs, NpeXie YeM 3anyckaTh cAelylolylo.

IMeMEHT NMEpPEMELIAETCA BBEPX H BHH3 TpH pa3a. [IpH KaxI0M Npoxole aNeMeHT nepe-
MELIAETCH BBEPX MO CTPAHULE ¢ NOMOIIBI npeobpazoBanns translatey, a 3aTeM BO3Bpa-
WaeTea B UexogHoe nonoxende. Ilpy neproM Npoxone 3nemMeHT oTcKaKHBaeT Ha 40 nuk-
CEMOB, TMpPY BTOpPOM — Ha 20 nHkcenos, a npu TpetbeM — Ha 10. Tak coamaercs
BUAMMOCTE, OYATO rpaBMTaUMs 3aMEINAeT OTCKOK MPH KAXKAOM CRAEeIyIolleM MpoXxoae.
Peanu3opaThk MOEK MOKHO C MOMOLIBK UHKNA for-of (priMep 8.13).

async function animateBounce(element) {
const distances = [ '40px', '20px', '10px' 1;
for (let distance of distances) {
// Howdamsca 3asepuenus 3mol aHUMALUL, npewde yeM npodoawums.
await element.animate(][
/7 Hadrume ¢ camozo Husd,
{ transform: 'translateY(0)' },

// fepemecmumbcA Baepx Ha 3a0awHoe paccmoswue.
{ transferm: “translateY(-S${distance})}", offset: 6.5 },

// Obpamwo aru3,
{ transform: 'translate¥(0d)' }
1. {
// AnuMuposams 8 meveHue 258 Mussucexywd.
duration: 250,

// Vicnoap3oaams He AURelHyR (No YMOAYGHUN), a BoRee nAdeHyw QyHKYLIG
/7 cenamusanus.
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easing: 'ease-in-out'
}) . finished;

Obcyxnenne

DTOT npHMep JZEMOHCTPHPYET npeumMylecteo APl Be0-aHMMaLWH: AHHAMHYECKHE 3HA-
YeHHs KNoUYeBLIX KaapoB. Ha kakaoll MTepanuu 1MKAa MCMONLIYETCA PAa3HOE IHAYEHHE
distance BHYTpH >pdeKTa KNHOUEBOrO Kaapa.

Hukn for-of nocnenoBaTenbHO NPOXOANT 4epe3 TPH BapHaHTa paccToaHud (40, 20 u 10
MHKCENIOB) H aHUMHPYET HX No odepead. Ha kaxpoil uTepauuu sneMeHT nepementaercs
BBEpPX HA 3aaHHOE paccTosHHe M 0OpaTHO BHM3. KmouoMm ABNSeTCS mocneaHss cTpoka,
B KOTOpPOH YKa3aHa CCHUIKA HAa CBOWCTRO aHMMalMHK Finished. 3To rapaHTHpyeT, 4TO cle-
AYIOLAs UTEPALIMA HKJIA HE HAYHETCA 10 3aBEPUICHHS TeKYIWeH aHuMauny. B pesynbra-
T€ aHHMAalLKH OyAYT BHLINOMHATLCA NOCIENORATeNbHO, GAHA 32 Apyroii, obecneynnas
addexT oTckoka.

Bo3MOKHO, BAM MHTEPECHO, MOYEMY B 3TOM MPHMEPE MPH OOpallleHHH K MAcCHBY M-
nonb3yercs UUKN for-of, a He forEach(). Knwouesoe cnoso await BHYTpH METO/10B MaCCH-
Ba, TakHx Kak forEach, paboTaeTr He Tak, KaKk Bel OKMIACTE. DTH METOAbI HE NpeAHa3Ha-
YeHBl 1A aCHHXPOHHOTO HCNoAb3oBaHWA. Ecnu Gbl Bl MpUMeHHTH Bbi3oB forEach, Bce
BLI30BBI element.animate ObIK OBl CAETAaHBI OIMH 3a IPYTHM, B PE3YILTATE YETO BOCTIPO~
H3BCAKIACh OBl TONBKO NOCAeAHAA aHuMauus. Menonbsiosanune nuxkna for-of {Takke no-
Aoinet nukn for) paboraet, Kak U OKHIANIOCE, C asyncC/await U JacT JKenaeMblii pe3ynbTar.

8.7. OpHoBpeMeHHbIW 3aNyCK HECKONLKUX aHUMALMM

3agava

Bri xoTHTE APpUMEHHATDL npeoﬁpasonauuﬂ K ZMEMCHTY, HCNONB3YA HECKONBKO AHHUMALIHE.

PeweHue

BezoeHTe animate A/ BAEMEHTA HECKOMBKO pa3, MCTIONBb3YA PA3HBIC KIHOYEBBIE KaZApbl
npeobpazoBanui. Bbl Takke AOMKHBL YKa3aTh CBOHCTBO composite ang o0BeaHHEHHA
npeo0pa3oBaHHil, Kak IOKazaHo B NpHMepe 8.14.

Mpumep 8.14. O6veguHeHune AByx npeobpa3zoBaHui aHMMaLUK

// Nepsan avumayus Bydem nepeMewams demeHm aneped u Hasad no ocu X.
element, animate([
{ transform: 'translatex(®)' },
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],

K

{ transform: 'translateX(25%0px)}' }
{
/7 Anumiiposans 8 meverue 5 cekynd.
duration; 5000,
// 3anycmums anumayuw Bneped, 3amed 8 obpamHoMm nopsdke.
direction: 'aslternate’,
// fosmopams anumayun BeckoHeuHo.
iterations: Infinity,
/7 Mednendo 8 Havane, Gvicmpo 8 cepedude, MedIenHO B KOHUE.
easing: 'ease-in-out’

»

// Bmopas aHumMOUUR 8pAWOEM IACMEHM,
element. animate([

1.

h

{ transform; 'rotate{8deg)’ },
{ transform: 'rotate(360deg)' }
{
// Anumuposams 8 mevenue 3 cexyHo.
duration: 3000,
/7 Mosmopsams aHUMAUURe GeCKoHeYHa.
iterations: Infinity,
/7 Kombunuposams pdexkms ¢ Jpy2umti 3aNYUEeHHNMU GHUMOLUAMU
composite: 'add’

z

Hanpasnenue alternate 03HA4aET, YTO AHHMALHA BBITIOITHASTCA CHAYANA A0 3ABCPIUCHHS,
a 3areM B oOpaTHOM HanpaeneHud. Ilockonbky ans napaMerpa iterations 3anaHo 3Hage-
HHe DeckoHeunocTH (Infinity), aHWMauHa BENONHAETCH DeckoHeuHo.

0

OcyxaeHune

KnwouoM k 3ToMy >dpexTy Apaserca cBoiicTBo composite, 100aBACHHOE KO BTOPOH aHM-
mauud. Ecnv Bbl He ykaxeTe composite: add, BBl YBHAHTE moieke Tpeobpa3zoBaHHE
rotate, NOTOMY YTO OHO HAKIIAABIBACTCA Ha Mpeodpa3zoBaHHe translateX. DnemeHT Oyner
BpalLaTbCsA, HO IEPEMEILATECA TIO TOPHIOHTAJIH HE CTaHET.

10, No cyTH, 00weanHaeT oba npeobpazopanma B ogHo. Taxke odpaTUTE BHUMAHHE, 9TO
npeodpa3oBaHHs BBINONHAKOTCA ¢ Pa3HOi cKopocThio. BpallleHHe ANMHTCS TpH CEKyHIBI, a
nepeMellleHHe — MATh. B aHUMALMAX TaKke MCIONB3YRTCA pa3HBIE PYHKLUHH CTIaXH-

BaHHA. HCCMOTpﬂ Ha pa3IHMHBIC OMLHHA, 6pay3ep JIETKO KOMﬁHHprCT AHHMALIHH.
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8.8. OTobpaxeHne aHMMaLUW 3arpy3ku

3agava

Bbl X0THTe nmoka3aTh MOMB30BATEN WHAMKATOP 3arPY3KU BO BPeMsA OKUIAHWA JaBepLIe-
HHA CETEBOTO 3alpoca.

Pewenue

Co3znaiite U opopMHTE HHAKKATOP 3arpy3KH, 3aT€M NPHMEHUTE K HEMY aHUMAUHK Dec-
KOHEYHOro BpallleHWs N0 Tex Mop, nmoxa He OyaeT paspewed Promise, BO3IBpamaemblid
dyHKuHeH 3anpoca fetch.

An# Toro utodst A0GKTHCA NAaBHOrO 3hderTa, MOXeTe CHAYANA NPUMEHHTE AHUMALIUED C
NNaBHBIM NepexofoM. Kak ToAbKO NPOMHC PazpellMTes, Bbl MOKETE €€ 3ABePIUMTL (IPH
MOMOLLH AHHMAaLHH HCUe3HOBEHHS.

CHauana co3faiiTe MEMEHT 3arpy3KH M ONPEAENNTE HEKOTOPBIE CTHITH, KaK MOKa3aHo B
npumepe 8.15.

<style>
#loader {
width: 64px;
height: 64px;

/* Hapucyiime kpye */

border-radius: 50%;

border-width: 10px;

border-style: solid;

border-color: skyblue blue skyblue blue;

/* Yemauosume HANARbHYN HEeNpo3payvHocmb, 4mobht NOABARNMGACA dHuMmAyuS */
/* Guna nagenol, */
opacity: 0;

</style=

<div id="loader"></div>

3arpy3umk npeactapiseT cobol KONbLO ¢ YepeayOILMMHCa useTaMy (puc. 8.1),
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Puc. 8.1. CTiuzoBaHHBINA 3aTPY3UHK

Hanee onpeaenute GyHKLUHIO, KOTOpaA 3aNyCKaeT aHMMaUHIO, H JOXAHTECE Promise, Kak
nokazaHo B npuMepe 8.16.

async function showlLoader(promise) {
const loader = document.querySelector(’#loader');

J// 3anycmume aHUMGLUN BPOKEHUS NEPED NORBAGHUEM 3a2pY34UKA.
const spin = loader.animate(([

{ transform: 'rotate{Qdeq)' },

{ transform: ‘rotate(360deg)’ }
1. { duration: 1000, iterations: Infinity });

// NoCKOALKY Henpo3pauyrocms pasHa B, 302pY34uK NOKQ He audeH.
/7 Omobpasume 220 € NOMOLLN QHUMAULIL NORBIEHUR,
// 3azpy3vux Gydem npodo/miams BpGUOMLCH NO Mepe NORBAEHUSA.
loader .animate([

{ opacity: @ },

{ opacity: 1}
1, { duration: 560, fill: 'both' });

// fowdumecs paspewenus npomuca,
await promise;

// Mpomuc seinonrer. Tenepb OHUMUDYUME UCYE3IHOBEWLE 302DY3VUKG.
// He ocrarasnusaine aHUMAYUN BDOWEHUA, NOKG HE 3ABELUWUMCA LCHE3HOBENWUE.
// Moweme nodowdame Do npomuca 'finished'.
awalt loader.animate([
{ opacity: 1},
{ opacity: 0 }
1, { duration: 508, fill: 'both' }).finished;

// HaxkoHeu, OCMOHOBUME AHUMAUL BPOWEHUR.
spin.cancel{};
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// Bephume NepROHAYQABHNG RPOMUC, ymobn paspewums 0ObeduHeHUe B Lenouky.
return promise;

}

Teneprs MoskeTe nepefaTh cBOH BH30B fetch B kauecTRe aprymenTa showloader, KaK nokKa-
33HO B mpumMepe 8,17,

Tipumep 8.17. Menonb3osanwe sarpysumca

showlLoader( _
fetch('https://example.com/apifusers’)
.then{response => response, json{))

ObcyxaeHne

Bam ne obazatenbHo ucnonsacsaTe APl peb-aHumaluu Ana co3NaHMA AHUMHPOBAHHOTO
3arpy3duHka — MOXKETe CAENaTh 3T0 ¢ noMoweo cTHned CSS. OaHako, Kak NMoKa3aHo B
npumepe, APl peG-aHnMalnuH No3BoNAET KOMOMHHPORATL HECKONLKO aHUMaluil. AHU-
Malua $eCKOHETHOTO BPAUICHHS TPOAODKASTCH, MOKA BBIIOJHNETCA aHHMAalnHd mocTe-
IeHHoTo noaBneHHA. Caenatk 3To ¢ MoMowplo o0bidHOAH CSS-anuMalliH HeMHOTO
CIOXKHEE.

8.9. Cobmogenune B aHumauum
npeanovTeHUH NoNb3oBaTens

3apava

Bri XOTHTE MPHINYWHTE HIH OTKIKYHTE aHHMaUnK, €CIH NONB30BRATCNE HaC'I‘[)OHJI CBROHO
Ol'ICp&I.[HOHl{y’IO cuc*remy Ha 3aMCNNEHHE NBHXKEHHA Ha 3KpaHe.

PeweHue

Hcnonwayiite window.matchMedia, 4To0B NpoBepHTE 3anpoc prefers-reduced-motion (pH-
Mep 8.18).

sep 8.18. Ucnonk3osanue 3anpoca prefers-reduced-motion

iF (Iwindow. matchMedia(' (prefers-reduced-motion: reduce)').matches) {

/7 QurKkuus 3omednesuss CBUWEHUR He BKARHEHA, NO3MOMY GHUMUDYEME B ODBIMHOM DENLIME.
} else {

/7 flponycmume 3my QHUMGUUI LU 3O0NYCRIUME MEHES UWMEHCUBHYN.

}



APl sebG-anumauvn | 149

ObcyxaeHue

Peannzauna naen 3amelleHHA aHHMALMM YPE3BLIYAHHO BAXKHA ANA OOSCHEYEHHA JOC-
TYNHOCTH. Y MOAb3OBATENCH, CTpAZaloMX 3NUNENcHeil WAM BecTHOYNAPHBIMH pac-
CTPOHCTBAMH, MOIYT BOZHMKHYTE CYAOPOrH, MHIPEHB MIH APYTHE CHMMTOMBI, BbI3BaH-
Hule GoNbIo UK OBICTPO ABMKYILEACA AHUMALHER.

Heoba3aTenbHO NOAHOCTBIO OTKIKYATE AHUMALMIO, BMECTO 3TOTO MOXKHO HCIOMBL30BATD
Gonee ToHKylo HacTpoiiky. [Ipeanonoxum, Bbl NokasmiBaeTe 3MEMEHT ¢ pdeKTomM oT-
CKOKA, KOTOPbIH BBRITIAOHT ACHCTBHUTENALHO XOPOIIO, HO MOXET Ae30PUEHTHPOBATL HEKO-
TOpLIX nonk3osatenei. Ecnn y none3zoraTtens BknoucHa QYHKUHA 3aMEATICHHA ABHXKE-
HHA, Bbl MOTJIH Obl BMECTO 3TOr0 NPEJOCTABHTE MPOCTYH) AHUMALHIO ¢ MOCTENEHHBIM
NOABICHHEM 3AEMEHTA.



FMABA 9
Web Speach API

9.0. BBepgeHue

B BeK MHTE/MICKTYalbHEIX YCTPOHCTBR H MOMOLUHMKOB TOM0C CTAN €LI¢ OJHHM WHPOKO
HCTIOAB3YEMBIM METONOM BBOAa. He3aBHCHMO OT TOro, AMKTYETE NH BBl TEKCTOBOE CO00-
ECHHE MM 3alpalliiBaeTe MPOrHo3 MOTOAbl HA 3aBTPA, PACTOIHABAHME H CHHTE3 pEUM
CTAHOBATCA MONE3HBIMH HHCTPYMEHTaMM npu paspaboTke npuiokennii, C HOMOILEBIO
Web Speech API Brl MoskeTe 3aCTABMTL CBOE NPUITOKEHHE TOROPHTE MK IIPOCAYLIMBATE
rofoCcCeBOA BBO MOMB3GBATEINA.

PacnosHaBaHue peuu

Web Speech API obecnieunsaeT pacrosznaganue peud B Opaysepe. Kak Tonbko nonb30Ba-
TeNk JAET BAM PA3PelUeHHE Ha HCMONb30BaHHE MUKpodoHa, MUKPOGDOH HAYMHACT Npo-
cnymuBatk 3BYKH. Korna pacnosHaetcs cepus ciio, APl sanyckaet cobeitie ¢ pacno-
IHAHHEBIM COIEPAKHMBIM,

Bo3imoxHe, pacrosHapaHHe Pedl NOKa [MOLISPKHBALTCA He BCeMH OpaysepaMy.
Bbl MoOeTe BOCHONbL30BATHCA MmocIeaHHMHE  JAaHHBIMH O COBMECTHUMOCTH,
nocete pecype CanlUse (hetps:/oreil.ly/SGLIc).

[Ipexae yem HavaTh NPOCTYIIMBAHNE PSYH, BaM NOTpPedveTCA paspelienue noib30BaTe-
aa. M3-3a HAcTpoeK KOHQUACHUWATEHOCTH OPU MEpROIH MONBITKE NPOCTYIUIHBAHHS TTOJh-
30BATEN0 OyAeT NpeAnoKeHo NPeaocTARHTE MPHIOKEHHIO papelieHHe Ha UCTIOIBE30BA-
Hue mukpocdona (puc. 9.1).

Hexotopele 6paysepsl, Takne kak Chrome, MCHONb3yIOT BHEWIHHH cepBep ATA aHalH3a
3an{CAHHOTC ayJHOo C UENbH Pacno3HaBaHHA pedud. ITO 03HAYAET, YTO PACTMO3HABAHHE
pevn He OyaeT padoTaTh B odrdnaiiH-pexxume, a TAKAKE MOKET BbI3BATh MpodreMbl ¢
KOHHACHLIUANBHOCTbEO.
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http://localhost:5173 xouer X

9 Henonb3orars saw MUKPODOH

Pa3spewuTs B 370T pa3
Pa3pewwats npi Kaxaom NoceleHnm

He pa3pewatb

Puc. 9.1. 3anpoc paspellienta A0¢Tyna K MUkpodoHy B Opayzepe Chrome

Pacnosnasanue peyn B cpaBHennM ¢ 06paboTKOM peun

BaxxHo pasnnuyate pacno3HaBaHHE pedd (ONPENEneHHe TOro, KAKME CNoBa OBITH Npo-
H3HECEHH) H 00paldoTKy peuM (HOHMMaHHe 3Ha4eHHs 3THX cloB). Web Speech API
caM no cebe He NPUAAET HUKAKOTO 3HAUeHNUS PACMOIHAHHEIM CNIOBAM; OH BO3BpallaeT
MX BaM B BHAE CTPOKH, M BBl CAMH JOJIACHEI BRINOIHUTE TY JONJIHHTENBHYIO 00paboT-
KY, KaKyl noxenaete. Moxere HHTerpHpoBaTh 3TH JaHHBIE ¢ NOMOLIBIO CTOPOHHMX
API-untepdeiicos ana o6paboTkn NaHHBIX HA ecTeCTBEHHOM asbike (natural language
processing, NLP), takux kak Microsoft LUIS umv IBM Watson NLP. PaccmoTtpenue
31X API-nuTepdetlico H cepBUCOR BEIXOMUT 3a paMKH AAHHOH KHWIY.

CuHTe3 peun

Web Speech API Ttarke obecneunsaer cuwmes peun. [IpH HAIHYMH HEKOTOPOIO TEKCTa
OH MOJKET CHHTE3MpOBATh TONOC, KOTOPEIH Npou3HocHT TekcT. Bpayzep umeer naGop
BCTPOEHHEIX TeMOPOB, KOTOpPbIE OH MOMET UCTIONb30BATh AN O3BYYMBAHMA BALIErQ KOH-
TenTa. [locne Toro xak Bel BHIOPATH ronoc, COOTBETCTBYIOILHNH BBIOPaHHOMY S3BIKY, BBI
MO)KETE HACTPOHTD BHICOTY IONOCa H CKOPOCTh POH3HECEHH.

Bbl MoOxkeTe KOM6HHHPOB3TB (bYH](I.I,HH pacmo3HagaHdd W CHHTC3a pevYH InA CO3NaHHA
NoNe30BaTENECKHX HHTep[beﬁCOB, NO3BOAAIIUNX BecTH Avanor. OHuH MOCYT NpOCAYIIH-
BaTh BOMOPOC HIH KOMAHAY H NPOroBapyHeaTs OTBET B KAYECTBE oﬁpaTHoﬁ CBRA3H.

NMoanepxka bpaysepos

Ha MoMeHT HanucaHKa 3Toi KHHru noanepxka Web Speech API 6bina Heckonbko orpa-
HHYEHA.

B cnemudukauuo 3tore API Taike pofaBaeHb HECKONBKO APYTHX KOMINOHEHTOB, KOTO-
pble YNYUIIAT PACTIOZHABAHHE M CHHTE? PEYM, KAK TONBKO Te OyAyT NOAIEPXMBATHCA B
Opay3epax.
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Ilepeniii H3 HUX — TIOJIL30BATENBCKAA MPAMMATHKE, KOTOpad MO3BOMACT BaM TOYHO Ha-
CTPOMTH PacNO3HABAHHE PEUH, YKa3aB C/10Ba U (pasbl, KOTOPBIC Bbl XOTHTE PACNO3HATh.
Hanpuamep, ecnu Obl Bhl pa3palaThiRaIH KATBKYJATOP C TOMOCOBLIMH BBOJOM, Balla
0JIb30BATENBCKAA MPAMMATHKA BKIIOYANa Obl uMbpH ("ozun", "nra” ¥ 7. A.) 1 onepauuu
kamskymaTopa {"mmoc”, "MHEYC" M T. A.). Hcnonn3oBaHue M0Ab30BATEALCKON TPaMMaTH-
KH [TOMOIaeT MEXdHHIMY PACMO3HABAHHA Pedd 3aXBaTHIBAThH CNIOBA, KOTOPLIE HILET BalIe
NIPUNOKEHUE.

SpeechSynthesis API nmompepxuBaeT A3blK pasMeTKH cHHTe3a peud (Speech Synthesis
Markup Language, SSML). SSML — 310 a3eik XML, koTOphIH HacTpauBaeT CHHTES pe-
4yd. Bl MOXeETE MEpeKIouaTecst MeXKAY MYKCKHM H KEHCKHM TOJIOCAMH WM YKa3arhb,
4T Opay3ep AODKeH YMTaTh YTo-MHGO no OykepaM. Ha MOMEHT HanucaHHS KHHMMH pas-
MeTKa SSML MoxkeT ObiTh NPOAHATM3UPOBAHA H NOHATA Opay3epoM (JBHXKOK HE NPOU3-
HOCMT Tern pasMeTkM), HO Opay3ephl B HacTosllee BpeMsi HIHOPHpPYICT OOJBLIIHHCTBO
HHCTPYKIHIA.

9.1. lobaBneHue NPOANKTOBAHHOIO TEKCTA
B TEKCTOBOE none

3agava

Brl xoTHTe Pacno3naTe HPOHSHOCHMblﬁ TEKCT H A00ABHTE €T0 K COOCPKHMOMY TCKCTOBO-
ro nond, T. €. MO3IBONHTE IMOIE30BATEN BBOAHTD COACPHHMOE B TCKCTOBOC MNONE I'AJIOCOM.

PeweHue

Jta npocaywmBaHuA pedd MCTIONB3YHTE MATepdeiic pacnosuasanus peud. Koraa peue
6yaeT pacno3HaHa, HIBJICKATE PACIO3ZHAHHBIA TEKCT H 000aBLTE €0 B TEKCTOBOE MOJNE
(npamMep 9.1}

Mpumep 91;1@6%“ 6a30BOT0 TEKCTa NOA AMKTOBKY B TEKCTOBOE norne

/ *k
* Hauunaem npocaywusaue pevu. Kozda pedt pACND3HOHG, OHA ODBABAREMCA K 3HAYEHUID
* DAHHO20 MEKCMOBOZC NOAS.
* Pacnosxasanue npodo/raemcs do mex nop, noka He Gydem ocmaxosAeH
* B038paIEMI] OObEKM DACNOIHGBAHUS.
*
* @param textField - mexcmosoe nane
* @returns pacnosHanHl obsexm

Y/
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function startDictation(textField} {
// fipodoawaiime, moasko ecau 3mom Gpay3ep noddepwusaen pacno3HOBoHUE DeYu.
if ('webkitSpeechRecognition' in window || 'SpeechRecognition' in window) {
const SpeechRecognition = window.SpeechRecognition
|| window.webkitSpeechRecognition;
const recognition = new SpeechRecognition()};
recognition,continuous = true;

recognition.addEventListener (" result', event => {
const result = event.results{event,resultIndex];
textField.value += result[8].transcript;

HE

recognition.addEventListener('error’, event => {
console.log('error', event);

13K

recognition.start();

// Bo3spayaem obbexrm pacnoanaganus, umober pacno3xasanue MowHe Goino OCmaNosumb
// noawe (Hanpumep, K020Q NONLI0EAMSAL HOKUMACT KHONKY NeDEKMOYeHun).
return recognition;

ObcyxaeHne

Ha MoMeHT HanucalHs 3ToH KHMry B Bpaysepax, nogaepxnpalomux WebKit, koncTpyk-
TOp PAacnO3HABAHHA pedYn SpeechRecognition uMeer mpedHKc webkitSpeechRecognition.
B nenoaaepxupatomx Opaysepax He onpeaeneHbl HA QYHKUWMA PAcIO3HABAHHA PE4H,
Hi yHKuMA webkitSpeechRecognition, MOITOMY BaXHO MPOBEPHTH MOAAEPKKY Opaysepa,
Npekae YeM NPONOIKHTE pa3paboTKy.

Jna obecneyenna Gynyimeid HaIEKHOCTH KOAA B NMPHMEPE NPOBEPAETCA BEPCHA C Mpe-
¢duicom (webkitSpeechRecognition), a Takke cTaHAapTHas sepcks SpeechRecognition, Ta-
KuM obpasoM, B GyaylieM BaM He MPHAETCA HIMEHATH KOA A4S ajanTauuM K OpaysepaM,
peaTH3yIOLMM APL

3areM QyHkuuMA startDictation co3gaer 00bEKT pacmo3HaBaHHA PEYH H YCTAHABJIHBAET
Ang wero ¢nar continuous B 3HaueHHe true. [lo yMON4aHHIO MoOCAe paCMO3ZHABAHMA pe-
3yNbTaTa AalbHElLIEe pacno3HABaHKE HE BRIMONMHACTCA. YCTaHOBKa ¢mara continuous
YKa3blBaeT MEXaHH3MY PAcNo3HABAHHS PEYH NPOAOIKHUTH MPOCTYLIHBAHHE H BHIAATH
JOTMONHUTENbHBIE PE3YNbTATLL.
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Korna mMexaHn3aM pacno3HapaHus 00padaTeIBacT KaKyro-TU00 pevs, OH 3amycKaeT codul-
THe result. DTO cOOLITHE HMEET CROWCTBO results, MpeacTarnsAwILee coboH 00BEKT, KO-
TOPBIH MOX0X HAa MacCHB (Ha caMoOM Iene 3TO 00BeKT Speechrecognitionresultlist), co-
JepKaluHil pe3ynbTaThl.

[Tpu pabote B HempepbIBHOM peXHME, KaK B HalllEM IPHMEPE, CIIUCOK results COOEPKHT
BCE pPe3y/bTaThi, KOTOPBIE PAaclo3Hal MEXaHM3M pacno3Haeanud. Korza mone3oBaTens
Ha4yHHaeT FOBOPUTh B NEPBBIH pa3 H HacTb PEYH PACIIO3IHAETCA, 3TO MPUBOIHT K €AHHCT-
BeHHOMY pesynbTaTy. Korma mons3oeatens 3aroBapHBacT CHOBA M Opaysep pacno3HaeT
€le HECKONBKO CII0B, MOABNAIOTCA IBAa PE3YJIbTATA — HCXOOHBIH PE3YNBTAaT W HOBRBIM,
KOTOpbIH ObLT TONLKO YTO pacno3HaH. Eciu Bel yCTAHOBUTE 3HAYEHHE continuous PABHBIM
false (3HAYEHHE MO YMOJIHAHHIO), ABHXOK PACTIO3HAET TONBKO OAHY paly, M JanbHedi-
IIKE COBBITHA result HE 3aMycKaloTCs.

K CYACThHO, ¥ coOBITHA TAKKe eCTh CBOHCTRO resultIndex, KOTOpO€ YKA3bIBA€T HA HHICKC
B CMHCKE HOBOTO PE3YNLTATA, BLISBABLUCTO 3TO cobbITHE,

PeaynsTupyrommit ofbvext npeacrasnier coboil apyroit o6bekT, nogobHBIA MaccHRY
(00GbekT SpeechRecognitionAlternative). Koraa Bhl co3faere o0bekT SpeechRecognition, BB
MOXKET¢ NPHCBONTL €MY CBOHCTBO maxAlternatives. bpaysep oToOpaxaer cnucok Bo3-
MOXKHBIX COBNAACHMI ANA Pacmo3HAHHO peyH, Kamaoe M3 KOTOpPbIX HMEET CBOE 3Haue-
HHE A0CTOBEpHOCTH, ONHAKO 3HAYeHMe maxAlternatives Mo yMonmyaHuio paBHo 1, nosto-
MY B AAHHOM KOJ¢ 1N AHKTOBKH B CIMCKE BCETAA NPUCYTCTBYET TOAbKO OOWH OOBEKT
SpeechRecognitionAlternative.

Hakoueu, 370T 00BeKT 00NanaeT CBOHCTBOM transcript, KOTOpOE ABIAETCA (PakTHUECKOH
{ppazoi, pacno3HaHHON ABMXKOM. Bel MOKeTe B3ATh 3TO 3HadYeHHE U A0BaBUTL €ro K Te-
KYLIEMY 3HAUEHHIO TEKCTOBOTO MOMA.

[Ipu BBI30BE start 0OBEKT PacNO3HABAHMA HAYWHAET NPOCTYUIMBaTh Pedb, BBIIABAA CO-
OLITHA, KOTJAa OH YTO-TO CABIWMT. 3aTeM pyHKOHMA startDictation Bo3BpawaeT 00bexT
PAcMO3HABAHHA, TAK YTO BBl MOKETE OCTAHOBHTE Pacro3HABAHHE, KAK TONBKO [0IL30BA-
TENb 3aKOHYHT AHKTOBATh.

Kak u B cayyae ¢ mobeim APL, Take BaxkHo 00padaTeiBaTe NMHOOBIE BOZHHKAKOLIHE
owu6xy. [Ipn pacno3HaBaHHM PEMH MOTYT BO3HMKHYTE CICAYILHE PacrpoCTPAHCHHBIC
OLIHOKH.

Cuinbxa npomuca.

Ecnu nons3oBaTens He MpeAoCTaBMN pajpellicHHe HA HCMONL30BAHWE MHUKPO(OHA.
[Tpu 3TOM BO3HMKAET owIKHOKa not-allowed.

Cemegas owinbra.

Ecnu Opaysepy He yIanock NMOOKMOYHTECA K Cnyxk0e pacrmo3HaBaHMs peuH. 310
omubka ceTH.

Cuiubka annapamnozo obecneyemn.

Ecnu Gpay3epy He yRanoch NONYYHTh JOCTYN K MAKpodony. [Ipu 3Tom oTobpaxaeTca
Koa oWHOKH audio-capture.
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9.2. Co3paHune Promise-noMoLyHKuKa
ANA pacno3HaBaHWUA peyn

3apava

Bel XOTUTE HHKANCYNUPOBAThL PACcNU3HABAHUE PEYM B OJNH BBI30B (BYHKUMH

PeweHue

OO0epHUTE BLIZOB PAclO3IHABaAHUA Peud B HOBBIA Promise BHYTPH BCOOMOraTelbHOH
¢yHKuKH. B pamxax BcnomorarenbHoi GyHKUMM CO33aiiTe HOBBIH 00LEKT pacnosHaBa-
HHMA pedl SpeechRecognition M npocayiaiite peqs. Bbl MoxeTe pa3peliMTh Promise, koraa
Gpay3ep pacno3HaeT Kakyl-To YacTek peuu (npumep 9.2).

/**
* flpocaywugaen peydb U BHNOAHAEM DACNO3HABAHUE pevd.
* [Ipednonazaemcs, Yme pACNO3HABAHUE pedu JocmynHo 8 mekyiem Bpayiepe,
* @returns Promise, xomophid pa3pewiaemcs PAacnOIRORHOU Pevbl,
* AU OMKAOHAEMCA U3-30 OwulKy,
*/
function captureSpeech() {
const speechPromise = new Promise((resolve, reject) =» {
const SpeechReccgnition = window.SpeechRecognition ||
window,webkitSpeechRecognition;

// Ecau 3mom Bpaysep He noddepmusden DACNO3HABAHUE peuyl, omKAoHume Promise.
if (!SpeechRecognition) {
reject(’'Speech recognition is not supported on this browser.')

const recognition = new SpeechRecognition();

// Pa3pewume RpoMuc npu YCReWHoM DACNOIHOBAHUL petul,

recognition.addEventListener('result’, event => {
const result = event.results(event,resultIndex];
resolve(result[0].transcript);

I3H

recegnition,.addEventlistener('error', event => {
/7 OmKAoKHUME NPOMUC npu Owubke PACNO3IHABAMUR DeYl.
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reject(event);

I3 H

// Havamb npocrywusams pevs.
recognition.start();

s

// He3aaucumo om moz0, GWAO AU PACNOIHABGHUE pewu YCnewHbM wid Npou3owne outitka,
// ybedumecs, 4mMO MeXaHU3M DACROIHABAHUA NPEKPAPILI NPOCAYWUBAHUE.
retyrn speechPromise.finally({) => {

recognition.stop();

I3H

ObcyxaeHne

TloMOLIMHK captureSpeech HE MCMONBIYET HENPEPLIBHBIA peXXHM. 3TO 03HAYAET, YTO BB
MOXETE TIPHMEHATh €r0 TONLKO JAA NPOCAYNIMBAHHA OAHOrO COOBITHA Pacno3HABAHWA
peun. Ecnu Bbl XOTHTE 3aMHCaTh SOTIONHUTENBHYIO PEdb MOCHE TOr0, KaK BO3BPAILAEMbIi
npoMuc OyZET BHINONHEH, BaM HY)XHO CHOBA BbI3BaTh captureSpeech H A03KAaTbCA HOBOIO
MpOMHCA.

Bei MOxeTe 3aMeTHTh, 4TO NPUMED 9.2 He BO3BpalacT NPOMMC HaMpAMY10. BMecTo 310-
ro OH BBI3LIBAET STOT NPOMHUC ¢ TIOMOUILIO hyHKUHK Finally, 4TOOBI OCTAHOBHTH MeXa-
HU3M pacMo3HABRaHHA PEUH HE3aBUCHMO OT peayneraTa. PyHKUMA captureSpeech No3so-
sseT OBICTPO PACTIOIHABATE pedb, TPOCTO 0XKHAAA BLINOAHEHHA npoMuca (npumep 9.3).

Mpumep 9.3. Ucnonb3oBanwe nomolHWka captureSpeech

const spokenText = await captureSpeech();

9.3. Mony4eHne AOCTYNHLIX roNocoB

3apava

Br1 XOTUTE ONpeaennTh, KAKHE ro10ca 413 CHHTe3a pedd AOCTYNHbI B TeKylleM Gpaysepe.

PeweHne

3anpocure CNUCOK TONOCOB, BLI3BAB SpeechSynthesis.getVoices, a 3aTeM, NpH HeoOXoau-
MOCTH, NpocaylaiTe coObITHE voiceschanged, kak NpeAcTaBIEHO B OpHMepe 9.4



Web Speach APl | 157

Mpumep 9.4. Monyuexue cnucka AOCTYNHLIX FONOCOB ANS CHHTE3a Peyn

function showvoices() {
speechSynthesis.getVoices().forEach{voice => {
console.log( 'Voice:', voice.name);

1 H

J/ Hexomopwe GPay3epu 302pyNaNM CRUCOK 20A0COBNX COOBWEHUL GCUHXDOHHO.
// B 3mux Gpaysepax 2onoca docmynwu npu 3anycke cobeimua voiceschanged.
speechSynthesis. addEventListener( ‘voiceschanged', () => showVoices());

// Hemednenro omobpakams zonoca B mex bpayiepax, Komopwe mo noddepwtisanm.
showvoices();

Obcyxnenne

Hekotoprie Gpaysepnl, Takue kak Chrome, 3arpyXarmT CHHCOK TONOCOB ACHHXPOHHO.
Ecne BBl BLI3OBETE getVoices A0 TOro, kak cOMcoK OyAeT roToB, BH NONYYHTE ITyCTOH
MaccuB. O0beKT CHHTE3a peyH 3anyckaer coObITHE voiceschanged IO TOTOBHOCTH CIIHCKA.

B npyrnx Gpaysepax, skmoyas Firefox, cnucok ronocoe aocrynen cpaszy. B stux Opay-
3epax coOBITHE voiceschanged HHkoraa He cpabateiBaeT. Koa s npuMepe 9.4 o6pabateipa-
eT 0ba cmyuan,

Y Kakmoro roneca ecTh ceoiicTeo lang, koTopoe onpepenser ero Asbik. [lpH
NPOH3HECEHNH TEKCTa TOI0C HCNONL3YeT NPaBHNA MPOM3HOIIEHHA JUIA CBOETO
A3LIKA. ¥Y6eAnTeCh, YTO ANA CHHTESKPYEMOTO TEKCT2 Bl HCTIOJIB3YETE TOAoC ¢
NPaBHNLHLIM A3bIkoM. B npoTHBHOM ciyvae OpousHomeHde OyoeT 3ByYaTh
HENMPABHNIEHO.

9.4. CuHTe3 peuu

3apava

Bb1 xoTHTE, 4TOOLI Ballle NPHAOKEHHE O3BYHHIIO TIONB30BATEMIO KaKoi-1100 TeKcT.

Pewewune

Co3spaiite 3anpoc SpeechSynthesis u nepenaiite ero Metomy SpeechSynthesis.speak (mpH-
Mep 9.5).
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Mpumep 9.5. O3ByuMBaHMe HEKOTOPOTro TeKcTa ¢ noMoLbio Web Speech API

function speakText{text) {
const utterance = new SpeechSynthesisUtterance(text);
speechSynthesis.speak(utterance);

ObcyxaeHne

Bricka3blBaHHe — 3T0 Ha0op clIoB, KOTOpBIe Gpaysep JOmKeH MponsHecTH. OHO co3aa-
€TeA ¢ noMOoILb 00bhekTa SpeechSynthesisUtterance.

Bpayzepsl paspeinaT CHHTE3 pedd TONBKC MNOCHe TOro, Kak IOJIs30BATENh
KaKHM-THOO 06pa3omM Havan B3aMMOAeHCTEHE €O cTpaHHUeH. 310 oenaetcs Ons
TOro, utoGbl CTPAHMLA HE CTala O3BYUHBAThCH CPaly MOCIe 3arpy3kd. Takum
obpazoM, GyHKUHA speakText HHYere He OyaeT MPOU3HOCHTE IO TeX MOP, NOKA
HA CTPaHHLE He HAYHETCA Kakad-THG0o aKTHRHOCTE NONL30RATEN,

inI ITOM TEKCT Gyﬂer BOCNPOHIBOAHTECA TONOCOM, HCNOJIBE3YEMEIM 10 YMOMHAHHK.
EctH Bbl XOTHTE HCNOIL3CBATH I.[pyroﬁ rojaoc, nomepmuaaemmﬁ cHeTeMoH, MoXkeTe
BOCNOJIL30BATHCA IPHCMOM H3 pPELENTa 93, yT1oOb MONYYHTh Haﬁop AOCTYTIHBIX TONO-
coB. Bbl MoxeTe OPHCBOHTE CBOﬁCTBy voice 00BeKTa utterance 3HAUEHHE OJHOIQ U3 ro-
MOCOBRIX OOBEKTOB H3 MACCHBA, KAK MOKA3aHO B IpHMepe 9.6.

Mpumep 9.6. Ucnons3oBaHne gpyroro ronoca

// fpednonazaemca, |4mo 2oa0ca ceduac docmyntol.
const aliceVoice = speechSynthesis
.getVoices()
.find(voice => voice.name === 'Alice');

function speakText(text) {
const utterance = new SpeechSynthesisUtterance(text);
/7 Vbedumech, umo 2on0C AAUCH Gbtn Haldew.
if (aliceVoice) {
utterance.voice = aliceVoice;

speechSynthesis.speak(utterance);
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9.5. HacTponka napameTpoB CUHTE3a peyu

3apava

Bb1 XOTHTE YCKOPHTD, 3aMeITHTE TEMN NMPOH3HOWCEHHUS TEKCTA WIH OTPETYIUPOBAThH BbI-
COTY 3BYYaHHA,

Pewenue

Ilpu cozmaHuH SpeechSynthesisUtterance UCTONB3YHTE CBOHCTBA CKOPOCTH M BBICOTEHI
3BYKA, 4TOOBI HACTPOUTE IOI0C TOBOPALIETS (NMpHMep 9.7).

Mpumep 9.7. HacTpoWka BeiBOAa peun

const utterancelow =

new SpeechSynthesisUtterance({'This is spoken slowly in a low tone'};
utterance.pitch = 0.1;

utterance.rate = 0.5;

speechSynthesis.speak{utterance);

const utteranceHigh =

new SpeechSynthesisUtterance('This is spoken quickly in a high tone'};
utterance.pitch = 2;

utterance.rate = 2;

speechSynthesis.speak(utterance);

O6cyxaenne

[NapameTp BLICOTEI 3BYKa pitch — 3TO 4HMCA0 ¢ NAaRallIEH TOMKOH, KOTOPOE MOKET
NpUHUMaTL 3HaveHus ot 0 no 2. bonee HU3KHE 3HAYEHUSA TPUBOAAT K CHIIKEHHIQ BHICOTHI
3BYKA, a DONEe BEICOKHE — K €r0 NOBBIIEHHIO. CHWKEHHUC BBICOTHI 3BYKa He BNHACT HA
CKOpOCTh NpoM3HeceHuA. B 3aBHcUMOCTH 0T nenonsdyemoro Opaysepa WAM TOIOCOBOH
CHCTEMBI JMAMA30H NOALEPAKHBAEMEIX 3HAYEHHH BEICOTBI TOHA MOKET ObITh OrpaHHYeH.

JAnst Toro 4T00B YCKOPUTE WK 3aMEINHTh CKOPOCTL (MacTOTY) NPOH3HECEHHS, BBl MOXe-
Te HACTPOMUTh NapamMeTp rate. /114 KaXkAOTO roNoca NO YMOMYAHKIO HCMOABL3YSTCH YaCTo-
T4 NPOH3HECceHHsl, paBHas 1. 3HadyeHHe YacTOThl HMEET MYNBLTHIUTHKATHBHbIN d(dekT.
Ecnn BBl ycTaHOBHTe 3HaueHHe, pasHoe 0.5, 310 OyAeT nonoBUHA OT 3HAYEHUA TTO YMOJT-
YAHMKO. AHATIOTHYHO, €CNH Bhl YCTAHOBUTE CKOpOCTh 1,5, oHa OyneT Ha 50% Bbiule, yeM
CKOpOCTE M0 YMOMuaHHi. B cnenMdukalun gonycTumelili ananazon coctasaset ot 0,1
a0 10, Ho Opaysepbl M TOITOCOBBIE CHUCTEMBl ODLIMHO OrpaHHUYHMBAIOT TOT JHANA30H
MEHBLIHMH 3HAYCHHUAMH,
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9.6. ABTOMaTH4eCKan NPUOCTAHOBKa peyM

3apnava

Koraa pamie npunokeHHe roBopHT, Bbl XOTHTE NPUOCTAHOBUTL pedb [pH NeperIloueHHH
Ha IPYTyi0 BKJIaAKy, 4TOOB DTO He MEILANO HCMONBL30BAHHIO APYTOH BKIAAKH. Bhl Takke
XOTHTE PEKPATHTD O3BYUHBAHHE, CCIH MONL30BATENE MOKHAACT CTPAHHLLY.

PeweHne

[pocaymaiite cobbiTHe visibilitychange H npopepeTE CBOWCTBO
document . visibilityState. Korga ¢TpaHHLIa CTAHET HEAKTHBHOH, MPHOCTAHOBHTE CHHTER
peuH. Koraa oHa cHOBa CTaHET BHAHMOH, BO300HOBHTE ROCTIpOH3BEACHHE (NpHMep 9.8).

Mpumep 9.8. NMpuocTaHoBKa peyn, KOraa cTpaHMLA CTAHOBUTCHA HEaKTUBHOM

document ., addEventListener( 'visibilitychange', ()} => {
// speechSynthesis. speaking umeem 3naqente true;
// (1) kozda udem o3syvusarue,
J/ (2) Kko20a 038yNUBGHUE NOCMOBASHO HO NAY3Y.
if (speechSynthesis.speaking) {

if (document.visibilityState === 'hidden') {
speechSynthesis.pause();
} else if (document.visibilityState == 'visible') {
speechSynthesis.resume();
}
}
D
O6cyxaeHune

[To yMon4aHuio, ecliM BBl MEPEKTIONAETECE HA APYIYIO BKIAIKY BO BpeMA TOro, kak Web
Speech API npousHocHT kKakoii-nnbo TekcT, OH npojomxaeT TopopHThL. BosmoxHo, 310
TQ, YETC BBl 0XKHIAETE — B KOHLIE KOHLOB, TO XKE CAMOE IPOHCXOAHT, €CH Bl TPAHCIIH-
pyeTe aynHO MM BHOEO B MOTOKOBOM DEXHME, 3 3aT€M MEPEKNIOYacTeCk Ha APYTYIO
BKJIAZKY; Bbl NPOJO/KHTE NPOCAYINBATE ayAN0, HAXOAACH HA APYTOi BKIANKE,

[1py nepexiroueHHH BIagok cpabateiBaeT cobbiTHe visibilitychange. Camo coOniTHe He
COAEPKUT HUKaKOH HH(OPMAUHH O COCTOAHHH BUAHMOCTH, HO BhI MOWKETE TIONYUHTE €€,
HpoBEPHB CBOHCTBO document.visibilityState. B npumepe 9.8 peun npuocraHoBHTCA,
KOTAa Bbl MEPEKIIOYMTECE Ha Apyrylo Bknaaky. Korna ew BepHereck 00paTHO, ayauo-
BOCNPOH3BEAEHHE NIPOACIKUTCA ¢ MECTA OCTAHOBKH.

HekoTopeie Opay3ephl NpOAOMKAT BOCOPOU3BOANHTL pedb, AakKe KOTAA Bbl YXOAUTE €O
CTpPaHMLB! HIH NOJHOCTHIY € 0OHOBNACTE. BrIX0a co cTpaHHUBI WK ODHOBICHHE CTpa-
HHLBI TAKXKE 3anyckaeT coObiTHe visibilitychange, noatomy koa B npumepe 3.8 kop-
PEKTHO OCTAHABNIMBAET PEYb H B 3THX CMY4anx.



FMABA 10
PaboTta ¢ channamu

10.0. BeeaeHuune

YreHne n 3anKch GaiinoB ABALIOTCA YAaCThIO BO3MMKHOCTEH MHOTHX NpUnoxeHuil. beuin
BpeMeHa, koraa pafoTate ¢ NOKaTkHBIMH (adnamu B Gpaysepe GbIIO HEBOIMOXKHO. g
YTEHWA AAHHBIX NPHXOAHIOCH 3arpyxaTh (aiin Ha cepsep, KOTOpHIH obpabaThiBan ero H
BO3BpAlLAT AaHHBIE B Gpay3sep.

Jns 3ankcy JaHHBIX cepBep OTMpPaBIAN 3arpyxaeMbli daiin. bes noakaoyaeMblx moay-
neit naa Gpaysepa OTCYTCTBOBANA BOIMOMXKHOCTEH HANPAMYIO paboTaTs ¢ daitnamMi.

Ceronns Gpaysepbl 001a0al0T NepBOKNACCHON NOALSPXKOA 4TeHUS M 3anucH Qalinos.
[Tpu BeiGope THNa daiina oTKpHIBAETCA CTAHOAPTHOE QHANOIOBOE OKHO BEIOOpa dafina u
NpeaoCTaBAAIOTCA JaHHble 00 3ToM daline. Bbl Takke MOXKeTe OrpaHyYHTL NOAACPKH-
BaeMble (haiinel ¢ onpeneneHHBIMA pacWHpeHuaMu wian TunaMu MIME. TMocne storo File
API (API ¢aiinopoii cucTeMbl) MOKET CUHTBIBAThL cogepkuMoe daiina B naMaTh.

Jenas ewe ogud war enepen, APl daiinosoi cuctembl no3poaser pamemy JavaScript-
KOAY HanpAMYylo B3aUMOAEHCTBOBATH ¢ MOKANbHOMN (rainoBoi cucTeMoli, He Tpedys
npeaeapuTensHore Beibopa ghabina. (XoTd, B 3aBHCUMOCTH OT HacTpPOEK, MOAL3OBATENI)
MOXET NOTpefoBaThcs NpeloCTaBUTh pajpellicHue!)

Bel MmoxeTe ucnonsszosatk 3TH APl ans co3nanns TeKCTOBEIX PEAAKTOPOB, CPEACTB MpO-
cMOTpa u300paxkeHHHi, ayAHO- HITH BHACONACEPOB U MHOTOTC APYTOroO.

10.1. 3arpy3ka TekcTa u3 channa

3agava

BH XOTHTE 3arpy3HTE HEKOTOPHLIE TEKCTOBBIC JAaHHLIE U3 NOKaNbLHOH (aiiIoB0Hi CHCTEMBI
TIONTb30BATENA.

PeweHue

Hcnoawsyiite Ter <input type="file"> nna seiGopa gaiina (npumep 10.1).
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Mpumep 10.1. BuiGop caina

<input type="file" id="select-file">

Koraa Bbl HaskMeTe Ha KHOMKY BuiOopa daiina, 6paysep orofpa3ur aManoroeroe OKHO, B
KOTOPOM BBl CMOXKeTe NpocMaTpHBaTh (aiinbl M manky B nokaneHoil cucteMe. Kak
HMeHHO OYyIeT BHIMSAETh AHAIOTOBOE OKHO, 3aBHCUT OT Opay3epa W BEPCHH OIEpaLuoH-
HoM cucTemsl. [lepefinnte x Hy:)kHOMY aliny U BeifepuTe ero. Ecnu y Bac ectb BIOpaH-
HbIi Qaiin, uermoap3yite obpekT FileReader ang 4TeHMA TEKCTOBOTG COOSPKHMMOro (ai-
1ia, KaK Moka3aHo B mpumepe 10.2.

Mpumep 10.2, 3arpy3aka oBLIYHOrO 'rexc‘ra“ua thanna

/*t
* Yumaem mexcmosoe codepwumoe u3 gaitna.
* @param flle - obvexkm dating, codepwawuld danWsie O uYmMeHURA
* @oaram onSuccess - GYHKYUA, Bu3ns0eman, Koz20a OonHbie CMAHOBAMCS J0CMyNHamu
Y/
function readfFileContent(file, onSuccess) {
const reader = new FileReader();

// focne 3az2py3ku KoHmexma Memod +4menus cosdaem cobsmue event.
reader,addEventListener('load', event =» {
onSuccess{event,target.result);

3K

// Bceada obpabarsialme owubku!
reader,addEventlistener{'errar', event =» {
console.error( 'Ounbka uTenna dawna:', event);

}3H

/7 Haswume umexue uz gating.
reader.readAsText(file);

const filelnput = document.querySelector( '#select-file');

// Cobumue change coadaemcn, xozda esibpan ¢ain.
fileInput.addeventListener{'change', event => {
// 3Mmo maccus, NOCKONbKY MOWHO sHOpame Heckonsko ¢adanoa. 30ect awBpaH moAbko OQuH
/7 tdailn. 3decs uUCROABIYEMCR CUHMOKCUC OeCmpyKkmypUDOBGHUS MACCUBT QMR NOAYYEHUR
// nepsozo daiina.
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const [file] = fileInput.files;

readFileContent(file, content => {
// Tenepw docmynHo mexcmosoe codepwumoe gadna, flpedcmaseme, ymo
// v 8ac ecmb 3nemenn textarea, 8 Komopmil BN XOMUME DOMECMUME MEKCM.
const textArea = document.querySelector('.file-content-textarea');
textArea.textlontent = content;

s

H;

O6cyxaenue

FileReader — 3T0 00BEKT, KOTOPBIH CYHTHIBAET (aiiEl ACHHXPOHHO. OH MOXKET CUMTHI-
BaTh COAEPKHMOE (haiina HECKOMBKHMH PalTHYHBIMK c10CO6aMH B 3aBHCHMOCTH OT THITA
daiina. B npumepe 10.2 uenoab3yercs MeTox readAsText, KOTOPhIH M3BIEKAET COTEPKH-
Moe ¢aiina B BuAe 0OLIYHOTO TEKCTA.

Ecnn y Bac ecte aBonyHbli daiin, Takoi kak ZIP-apxus uny n300paxkeHue, BBl MOXKETE
HCIONb30BaTh readAsBinaryString. M3oOpaxkeHwe MoxkeT OwITh npouyuTaHo kak URL-
aJpec NAHHBIX C TaHHEIMH H300pakeHHd, 3akoaMpoBaHHEIMU B Base64, ¢ nenons3osanu-
eM readAsDataURL (cM. peuent 10.2).

3tor APl ocHOBaH Ha COBLITHAX, NOITOMY PYHKUHS readFileContent MpHHUMaET (hyHK-
un0 00paTHOTO BEI30BA, KOTOPAsA BBI3BIBAETCA BMECTE € CONCPKUMBIM, KOIIa OHO N'OTOBO.

Bt Takike Moran 6e1 06epHYTE 310 ¢ noMoulsio API, ocHoBaHHOM Ha Promise, kak noka-
3aHO B pumMepe 10.3.

Mpumep 10.3. d’yﬂmus_i 'ro;adFileCoﬁtenf, obepHyran 8 Promise

function readFileContent(file) {

const reader = new FileReader();

return new Promise((resoalve, reject) => {
reader,addEventListener('load', event => {

resolve(event.target.result);

s
reader.addEventListener('error', reject);
reader.readasText(file);

¥

try {
const content = awailt readFileContent{inputFile);

const textArea = document.querySelector{'.file-content-textarea');



164 | [naea 10

textArea.textContent = content;
1 catch {error) {
console.error{ 'Oumbka 4TeHnA cogepxwqoro ¢arna:', error);

}

[Monyuyue TEKCTOBOE COOEPKHUMOE, BBl MOXKETE J0OABHTE €10 Ha CTPAHHLY HECKONBKHMH
cnocobamu. Bel MokeTe 3anars ero kak textContent yzna DOM wiu maxe 3arpy3uTh B
TEKCTOBYH 00NMacTh, YTOObI CAENATE COACPKAMOE AOCTYTHBIM JUIA PEAAKTHPOBAHHS.

10.2. 3arpy3ka nzobpaxenun ns URL-agpeca AaHHbIX

3agava

Bt XO0THTe, YUTODLI MONB30RATENE MOI BEIOpaTh NOoKANBHBIA daitn niobpaxeHus, a 3aTeM
0T0GpasuTh 310 H300paKEeHHE HA CTpaHULIe.

Pewexue

Hcnonsayiite MmeToa readAsDataURL u3 FileReader, uToObl nony4ynte URL-anpec AanHEIX B
koaHupoeke Base64, 3atem 3apaiiTe ero B kauecTse aTpubyTa src Tera img (npumepsi 10.4
u 10.5).

Mpumep 10.4. Beop hainna u 3anonHuTens u3obpaxeHun

<input
type="file"
1d="select-file"
accept="image/*" @
-3

<img id="placeholder-image">

© Orpavnuneaet Beibop daitna, no3ponas BeIGHpaTe TONBKO H300paxeHus. 3geck Hc-
none3yerca wadnon noacraHoBkn (wildcard), HO BBl Takke MOKeTe YKa3aTh TOHHBIH
MIME-1tun, Hanpumep image/png.

/**

* Jazpywaem usobpawerue U3 $adna U NOKA3NBAER €20 Ha CRpaHULe.

* @param file - ofivexm gaiina, codepwavezo u3zobpawerue
* @param imageLlement - 3anomnumens, komopwd Gydem 3ameden U306paNenueM

Y/
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function showImageFile(file, imageClement) {
const reader = new FileReader(};

reader .addEventListener( ' load', event => {
// 3adalime URL-adpec daursix HenocpedcrngeHHo 8 xavecmse ampubyma
// uzeBpawenus src, Ymobsi 3d2py3umb uzolpawexue.
imageElement.src = event.target.result;

b

reader . addEventListener{'error', event => {
console.log'error', event};

I3H

reader .readAsDataURL{file);

const filelnput = document.querySelector( '#select-file');
fileInput.addEventlistener( 'change', event => {
showImageFile(
fileInput.files[®],
document . querySelector{ '#placeholder-image'}
5
1

Obcyxnenne

URL-aapec aaHHbIXx uMeeT cxemy data URL-aapecos. Ona onpeaenser MIME-tun pan-
HBIX, MOCHE 4€re AaHHBIE H300pAKEHHA BKIHOYAKTCA B (POPMAT, 3aKOAHPOBAHHLIH B
Base64:

data:image/png;base6td, UHI1dGWZCBOa01zIG1zIGL YWD 1 IGRhdGE=

Koraa oObekt FileReader sosspawiaer uzoOpaxenue, 3akoaupoBaHhoe B BHae URL-
agpeca maHHerx, URL-agpec BaHHBIX YCTaHaBIHBAETCA B KAauyecTBe aTpHOyTa src Tera
<image>. [Ipu 3TOM H300pakKeHHE 0TOOPakKACTCA HAa CTPAHULIE.

BaxHo OTMETHTB, 4TO BCE 3TO BHIMOJHAETCA JOKaTLHO B Opayilepe noab3osarenda. Ha
yAaneHHbil cepBep HUYETO He 3arpyskaercs, T. k. adnoseiii APl pabotaer B nokansHoii
daiinosoii cHcTeme.

B peuente 4.4 2naswi 4 npuBeaeH npUMep HCNONL30BAHUA Tera <input type="file"> nma
3arpy3kH ¢aina JaHHBIX Ha yAalcHHBIA cepeep, HO 3aeck Ucnone3yerca FormData API
emecro File APL.

Jlna nonyvenna 6onee nogpoduoit undopmaunn o6 URL-agpecax 1aHHBIX H KOANPOBKE
Base64 cmotpuTe crathio u3 MDN (https://oreil.ly/kMtDy).
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10.3. 3arpy3ka Buaeo
B kayecTee URL-agpeca obbekra

Japava

Br1 xoTuTe, 4To0b! NONB30BATENS BEIOpaN BHAcodaiin, a 3aTeM Bocnpouseen ero B Hpay-
3epe.

PeweHue

Co3zpaiite URL-appec ofwekra mns dailnosoro o6bekTa M YCTaHOBUTE €T0 B KaYECTBE
atpubyTa src ans tera <videos.

CHavana BaM IOHAKo0ITCA Terk <video> u <input type="file"s, utoOs BriOpaTh BUACO-
daiin (mpumep 10.6).

Mpumep 10.6. HTML-pazmeTka BUAeonpourpeisarens

<input
id="file-upload"
type="file"
accept="video/*" @

<video
id="video-player"
controls @

>

© INo3BonseT BEIGHPATE TOALKO BUAeOdANIL.

® VxaspiBaeT Gpaysepy BKAKYHUTE 3NEMEHTEI YIIPABICHHA BOCIIPOH3IBENEHHEM.

3ateM mpocnymaiite codsiTHe change H3MEHEHHS BXoAHOTO (aiina 1 cosgafiTe oObeKT U3
URL-agpeca, kak nokasaso B npumepe 10.7.

Mpumep 10.7_. BocnpouseepneHue suaeocpaina

const fileInput = document.querySelector('#file-upload');
const video = document.querysSelector('#video-player');

fileInput.addEventListener('change', event =» {
const [file] = fileInput.files;
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// ®aiin AansemcA pacuuperueM 60/biicze 0souwwozo obbexma Blob,
// xomophii mowem Gwmb nepedaw 8 create0bjectUrL.
const objectUrl = URL.createlbjectURL(file);

// 3nemenm <video> mowem npumams URL-adpec obbexma 0AR 3a2py3Ku BuGeO.
video.sr¢ = objecturl;

s

O6cyxaeHue

URL-agpec obvekta — 3710 cneuuanesHeiii URL-agpec, KoTOpeid CChHUaeTCA Ha CoAep-
xumoe ¢aiina. Bnl Moxere co3nath ero Gez obbekra FileReader, MOCKOABKY B CAMOM
daiine ecTe MeTo createlbjectURL. FtoT URL-anpec MoxkHO nepeaats Tery <video».

URL-agpeca ganHbix u URL-aapeca obvexroB

CylUecTBYHT HEKOTOPHIE BaXKHBE pasnuund Mexay URL-agpecamu nanHeix v URL-
ajipecaMH 0GBEKTOB.

URL-aapec aaHHBIX conepskut aaHHbie ¢ URL-agpece. JaHAsle (OORIMHO IBOWUHEIC)
koaupytoTea B dropmate Base64 u noGasnaiorca k camoMmy URL-aapecy.

URL-anpec ofnekta npenctaBnieT cofoll HeKOTOphle NaHHBIE, KOTOPEIE OBUIH 3arpy-
JKeHBI B NaMATh Opay3epa, oObluHO 310 Gonbline ABOMYHLIE 00beKTHl U Gaiinel. CaM
URL-agpec He conep)kKHT AAHHBIX, HO ABIACTCA CCBUTKON Ha (akTHYeCKHe AaHHBIE,
Kormga BEl 3aKOHYKTE €ro Henoas3osath, URL-agpec 06hekTa MOXKHO OTMEHHUTE, YTO-
93 NPEJOTBPATHTE YTEYKH TIaMATH.

10.4. 3arpy3ka n3obpaxeHUA ¢ NOMOLWbIO NepeTacKUBaHUSA

3agava

BBl XO0THTE HMeTbh BO3IMOXKHOCTH NepeTacKuBath (aiin n3obpaxeHna B okHo Opaysepa H
MOKAIBIBATE 3TO HBOGPaKCHHe Ha CTPAHHIE IIOC/IE NNEPETaCKHBAHHA.

PeweHne

Onpeaenute 3MeMeHT, KOTOPEIA OyAeT MCNONBIOBAaTECA B K44ecTBe LeneBod obnactH
NepeTacKUBAHHA, H 3JeMeHT H3obpakeHHa-3anonHuTeNa (npumep 10.8),

' Npuwmep 10.8. Lien nepeTackusaHms 1 anemeHT u3o6paxeHus

<label id="drop-target">
<div>Nepevaunte naobpaxenve ciopga</div>
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<Anput type="file" id="file-input">
<{label=>
<img id="placeholder">

O6paTtHTe BHMMaHUe, YTO B ITOM NPUMEPE BCe €Il UCnonb3yeTcs Beol (aitna input. 3T0
CHENaHO AJIA TOro, YToOBl Te, KTO MCHOMb3YeT BCMOMOTATENBHBIE TEXHONOTUH, TAKKE
MOTJIH 3arpyKaTh H300paKeHHE, HE TTpHOEras K onepaluy nepetackusanns. [1ocKonbky
O0BEKT NEpETACKUBAHHA NIPEACTaBNAeT c000i METKY, COIEpKallyio BXOJAHblE TaHHLIE
thakna, Bel MOXETE LIENKHYTh B TH000M MecTe BHYTpH 00BEKTA MepeTackUBaHHA, YTOOLI
OTKpbITH CpeacTBo Beibopa dadina.

Cuavana co3gaiite QyHKLUHIO, KOTOpas nony4aer Qain H300pakeHHs U CYNTHIBAET ero
kak URL-aapec aanumx (nprumep 10.9).

Mpumep 10.9. YTenue nepetackusBaemoro chana

function showDroppedFile(file) {
// Yumaem Qannme U3 Qaisg U ecmaaanem iazpywennoe Uuzolpawenue
// 8 cmpanuyy.
const reader = new FileReader();
reader.addEventListener('load', event => {
const image = document.querySelector( ' #placeholder');
image.src = event.target.result;

b

reader . readAsDatalRL{file)};

3areM coznafite dyHkuHu-o6paboTuukn ana cobuiThit dragover u drop. ITH COOBITHA
NPHBA3LIBAIOTCA K LIEICBOMY 3/1eMEHTY NepeTackHBanys (npumep 10.10).

Mpumep 10.10. Lo6asnenne Koga gns nepetTackuBaHuna

const target = document.querySelector ('#drop-target');
target.addEventListener('drop', event => {
/S Ommenume cobsimue drop. HHaue Bpay3ep NOKUWEm 3Mmy CRpaHuLy
[/ u nepelidem nenocpedcmeerno K gaiay.
event.preventDefault()};

/7 Noaywume Oanmsie swbpanHozo datina. dataTransfer.items - amo DataTransferItemiist.
// Kawdpi snemenm DataTransferItem s cnucke codepwum danHwe © NEPEMACKUAAEMOM

// anemerime. [loCKoMbKY 8 3MOM RpUMEpEe DACCMAmMpUBadench moasko odux gaiin,

// 3mo nepsuili 3neMeHm 8 chucke.

const [item] = event.dataTransfer.items;
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/7 Fonyuume Danmse, Komopse 8si nepemauuau, 8 sude daiinoeozo obvexmy.
const file = item.getAsFile();

/7 fpodomwalime moabKo & mom cayqge, ecau 8p Pain U30BpaReHus BCe-MaKky Nepemnagli.
if (file.type.startsWith('image/')) {
showDroppedFile{file);
}
D;

/7 Bam mawke reobxodumo omMenurs cobemue nepemackusaniun, ymobbs

/7 npedomspamumt 30mMeRy Qainom 8Ce20 COORDNUMO2O CRMDOHUISL.

target.addeventListener('dragover', event => {
event.preventDefault()};

s

Hakoneu, He 3a0yabTe NOAKNAIOYHTE pelepBHbiid BBOA ¢aiina. Bam npocto HykHO nony-
uyuTh BeIOpaHHbIH daiin, a 3aTem nepenats ero metoay showDroppedFile, YToObl NONYYHTE
TOT ke pe3yaeTat {npumep 10.11).

Mpumep 10.11. O6paboTka BXOAHBLIX AaHHLIX (hanuna

const fileInput = document.querySelector('#file-input');
fileInput.addEventListener( 'change', (} => {

const [file] = filelnput.files;

showDroppedFile(file);
});

Obcyxaenune

[lo yMon4aHHIO, KOTAA BRI NepeTackuBacTe H300paKeHHe HA cTpaHuly, Opaysep noxuaa-
eT TeKyWyK crpaHuuy. URL-agpec mensercs Ha myTh K (aiiny, ¥ H3o0paxeHHe NOABIA-
€Tcq B OKHe Opaysepa. B 3ToM nprMepe BMECTO 3TOTO Bhl XOTHTE 3arpy3HTEH JaHHBIE H30-
OpakeHHA B HIEMEHT <img> M OCTATRCH HAa TEKYLIEH CTPAHMLIE.

Jina toro ytoObl NPeACTBPATHTE NIGBSIEHHE MO YMONMaHHIO, 00paboTUNK NepeTacKHBa-
HHA BBI3bIBAeT preventDefault mpH coBeiTUH drop. [Ina Toro uTobrl NONHOCTEIO NpenoT-
BPATHTHL TaKoe NOBeAeHUE, BaM TakXe HeoOXoAHMO BbI3BaTh preventDefault mpu coObi-
THM dragover, MOITOMY BaM HY)XXeH BTOpPOil npocnywmneartens coberrnit. Takum ofpazom
3neMeHT AEHCTBUTENLHO MOKET MONYYAThL COOBITHA drop.
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10.5. Nposepka n 3anpoc paspewseHUi

3apava

Bel XOTHTE npoBEpHTH, & MPH HEOGXOAUMOCTH — 3aMPOCHTh, PA3PEIICHHS HA J0CTYN K
taiiny B noxanbHO# QainoBoi cucTeme.

PeweHue

Orobpaszure cpeactro Beibopa daiinos u, koraa daiin Gyner seilpaH, BRIZOBATE 3aNIPOC
paspewesus, 4To0b MPOBEPUTE HATHYHE CYILECTBYIOLIETO paspelieHHs. Eciy nposepka
pa3pelnleHHit BO3BpalllaeT prompt, BEI3OBUTE requestPermission, 4ToOsl oTOOpasuTh 3anpoc
Ha paspewenue (npumep 10.12).

Npumep 10.12, Beibop 1 nposepka paspewenni ana Ganna

/**
* Bubupaen ¢ailt, nposepsrem paspewenur, 8 cAykdae Heobxodumocmu NOKA3WAAem 3anpoc
* daiing.
* @returns true, ecau 8 Qadn paspeweHa 3anuck, uwave false
Y
async function canAccessFile() {
if ('showOpenFilePicker' in window) {
// showOpenFilePicker mowem subpams HecxkoNske galinos, npocmo
// noayuume nepasil u3 HUX (C pa3pyueHiem maccusa).
const [file] = window,showOpenFilePicker();

let result = await file.queryPermission({ mode: 'readwrite’ });
if (result === 'prompt’) {
result = await file.requestPermission({ mode: 'readwrite' });

}
return result === 'granted’;
}
/S Ecmu ast nonatu cioda, amo o3xayaem, umo APT we noddepwusaercs.
return false;
}

BoaMoxHo, 310T APl noxa noznepxisaerca He BcemH Opayzepami. [locneatne
JaHHbIE O COBMECTHMOCTH CMOTpPHTE B COOTBeTCTBYHOWEM pasneme CanlUse
(https://oreil.ly/AfNpL).
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Obcyxaenne

$yHKUMA queryPermission Bo3epallaet o granted (pasperienye ObUIO NPENOCTABIEHO
padee), nnbo denied (aocTyn 3anpelten), 1nbo prompt (HeoGxoaMMO 3aNpoCcHTh pa3pelle-
HHE)

3anpalHBagMbli pexXuM — readwrite; 3To O3HAuaeT, uTo Opay3ep MOXKET BBIICGIHATHL
3aMKUCh B BALIY JOKATbHYIO DAaRNOBYI0 CHCTEMY, €CNH Bbl NPEIOCTABUTE COOTBETCTBYIO-
mee paspemreHue. Bot nodeMy mpoBepka pa3peleHHil BaxcHA ¢ TOYKU 3peHUs Oesomac-
HOCTH U KOHQUIEHLUHABHOCTH.

queryPermission NpoBepseT TOJNBKO paspelleHHe ¥ He NoKaskigaeT prompt. Ecin oHo BO3-
BPALIACTCA KAK prompt, BHI MOXETE BhIIBATE METO/ requestPermission, KOTOphIH MOKaxer
3anpo¢ Ha paszpewenne B Opaysepe. @ain cuuTaeTCd JOCTYIIHBIM A3 3aMHCH, ECAH IO-
G0i1 U3 BLI3OBOR BOIBPALIAETCA KaK granted.

10.6. JkcnopT AaHHLIX API B thann

Jagava

Bul 3anpamnBaete ganHeie B popmare JSON u3 APl u xoTnTe npeaocTaBuTh NoAb30BaA-
TEJI0 BO3MOKHOCTE 3arpy3uTh HeoOpaboTaHHble naHHbie JSON.

PewieHune

[To3eonbTe NONB30OBATENIO BLIOPATh BLIXOOHOH dafin, a 3atem 3anumute gaHHele JSON B
JOKATBEHYK QalIoRYIO CHCTEMY.

BoamoxHe, 3ToT APl noka noanepxkuBaeTcs He BceMHu Opayzepamu. [NocneaHue
JAHHBIE O COBMECTHMOCTH CMOTPHTE B COOTBeTCTBYKoleM pasaene CanlUse
(https://oreil.ly/tsT_j).

CHavana ompeaenute BCIOMOraTenbHYH QYHKLMIO, KOTOpas MOKA3LIBAET CPEJCTBO BbI-
6opa Qaiina u BozepawacT BeIOpaHHEI (atin (npumep 10.13).

l'Ipumep1 ﬂ.13. BuiGop BuixogHoro danna

/**

* floxassigaem cpedcmao awbopa ¢doilnos u eosspauaen obpabomyuk asibpamHozo $aiing.

* @returns obpabomqux awbpanHozo gailra unu null, eciu nons3zosamens Hawmer Cancel.
*/
async function selectOutputFile() {
// Y6edumecs, vmo API noddepwusaemca a smom Dpayszepe.
if {!('showSaveFilePicker' in window)) {
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return null;

}

try {
return window. showSaveFilePicker({
/7 MmMa auxodnozo galna no yMoAvanuw.
suggestedName: 'users.json',

/7 Ozpanuqsme docmynmbie pacwupenus padinos.
types: [
{ description: "JSON", accept: { "application/json": [".json"] } }

]

D;
} catch (error) {

/7 Ecnu nosssopamens nawumaen Cancel, 2eHepupyemcst ucKaqenue.
// B 3mom cayyge Bo3spauaem 3naverue null - npuswak, umo galin ne Bunr awbpaH.
return null;

3arem onpeennTe PYHKUHIO, KOTOpas HCNONB3YET 3TY BCIOMOTATENIBHYR (QYHKLHIO, U
BHIMOJIHHTE (hakTHYECKNH 3kenopT (mpumep 10.14).

Mpumep 10.14. 3kcnopT AaHHLIX B NokanbHbIA dainn

async function exportData(data) {
// Hcnoapsyime scnomozamencHyw QyHKUUN, onpedencHHyn pasee.,
const outputFile = await selectOutputFile();

J/ fpodomwaiime mo/bko 8 mom caywae, ecail suixodHoll ¢adn delicmaumensHo Betl BoiGpaH,
if (outputFile) {
try {
/7 flodzomosbme docmynHmii ONR 3anucu NomoK, Komopsld Bydem UCNONB30BAMBCH
// Onm coxpawerun ¢aling wa duck.
const stream = await outputFile.createWritable();

/7 3anuaume JSON 8 nomox a8 y0oBodumaeMom Popmame.
awalt stream.write(JSON.stringify(userList, null, 2));
awalt stream.close();

// Omobpasume coobljerue 06 ycnewHoM 3GBEpWEHUL.
document . querySelector (' #export-success'}.classList, remove( 'd-none'};
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} catch (error) {
console.error{error);

Ob6cyxaenue

3T0 XOpOWHH MoAX0A, NO3BOIAKUIMA NONbL30BATENI CO3JaBaTh PE3EPBHEIC KOTIHH HIIA
IKCMOPTHPOBAThL CBOM IaHHBIE H3 Ballero NpHIokeHHA. HekoTopble HOPMATHBHEIC aKTHI,
Takue kak OOumme npaeuna sammthl aaHdasix (General Data Protection Regulation,
GDPR) B Esponeiickom cotoze, TpeOYIOT, YTOOBI JaHHBIE NONB30BATENS OBIIH AOCTYMHE
ATA CKa‘lHBaHHﬂl.

B »ToM cnyyae TexcToBble NaHHLIE 3AMHCHIBAIOTCA B MNOTOK, KOTOPHI HMEET THI
FileSystemdritableFileStream TakHe MOTOKM TAKXKE NOAACDPKHBAKOT 3amuch ArrayBuffer,
TypedArray, DataView H Blob-cOnekToB.

Jlna Toro ytobhl co3AaTE TEKCT AN1A 3anHcH B daiin, exportData BeI3BIBacT JSON. stringify
¢ HEKOTOPBIMH AOMOAHHTENLHBIMH apryMenTamu. Bropoit null-apryment — 310 QyHK-
KA replacer, KOTOPYK BEI RUAENH B 21age 2. DTOT apryMEHT HeoOXOAUMO YKA3aTh, 4TO-
Obl NPegocTaBUTbL TPeTHH apryMeHT, KOTOpHIA onpelenseT KONWYECTBO MPHUMEHAEMBIX
npobenoe B OTCTYNax. JTo co3paet bonee yaobounTacMelil opMaT BeiBOAA.

Ha MomMeHT HanucaHus KHHrH 31oT APl Bee elile cuMTancs sKcnepHMEHTaNbHBIM. BaM He
CNeflyeT HCTIONb30BATh €ro B padoueM NPUAGKEHHH, TIOKA OH HE MONYHHT JYYINYIO MNoA-
epxky Opayzepos.

10.7. 3xcnopT AaHHbIX APl o cchinkon
ANS CKaYMBaHMA

3apava

Bel xotuTe obecneyuTs (YHKUMOHAIEHOCTE IKCIIOPTA, HO HE XOTHTE OECHOKOHTHCA O
paspeweHuax daiinosoil cucremsl, kak B peuente 10.6.

PeweHune

[TomecTuTe AaHHbie APl B Blob-00nekT H cosaaitre URL-aapec o0bekTa, KoTophiii Oyner
HCMONB30BATHCA B KawecTBe atpubyTa href ans ceniku. 3aTeM BBl CMOMETE 3KCMOPTHPO-
BATH AAHHBIE C TIOMOWLIBIO OOBIMHON 3arpy3KH aiinoB u3 Opaysepa, koTopblii He TpebyeT
paspetneHuti pafinosoit cHcteMbl.

' Poccuiickomy paspaBorunky cTonT osnakomuTees ¢ hesepanbnem 3akoHoM oT 27.07.2006 Ne 149-13 06
HHGOPMALYN, HHPOPMALIMOHHBIX TEXHOOTHAX H O 1alLUTe HHpopMaunn™. — lpust. ped.
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CHavana nobaBbTe Ha CTPAHMLLY CCBUIKY-3aMONHHTENb, KOTOPAA MOTOM CTAHET CCBIIKOM
aad akenopta {npumep 10.15).

Mpumep 10.15. 3KCNOPTHAA CCbINKa-3anoONHUTENb

<a 1d="export-link" download="users.json">Export User Data</a> O

@ AtpudyT download npenocrapaseT umMs afina no yMOTIaHHWKY, KOTOpOE OYAeT HCNolb-
30BATRCA MMPH 3arpy3Ke.

IMocne Toro Kax Bl nony4uTe JaHHLIE A3 APl m 0T06pa3HTC HX B NMOJNIB30BATCIIECKOM HH-
Tepdeiice, coznatite URL-anpec Blob-o6rekra (npumep 10.16).

Mpumep 10.16. MogroToBKa 3KCNOPTHON CCbINKK

const exportLink = document.querySelector(’#export-1ink'};

async function getUserData() {
const response = awalt fetch('/apifusers');
const users = await response. json();

// OmoBpaxaem nose308amenbckue dauHe 8 NoNbIoBOMEILCKoM uHmepdedce, npednonagzan,
// ymo y Bac zde-mo ecms gyHkyua renderlisers, xomopas 3mo denaem.
renderUsers{users);

/7 Ouucmume npedwdyidue 3KCNOPMHNE JaHHEE, eCU OHU CYECTIBYIN.
const currentUrl = exportLink.href;
if (currentUrl) {
URL. revokeQbjectURL(currentUrl);
}

// Hywer Blob-o6vexm ana co3danus URL-adpeca obvexma

const blob = new Blob([JSON.stringify(userList, null, 2)], {
type: 'application/json’

»

// URL -adpec obbexma cceinaemch Ha codepwumoe Blob-o6bexma - ykawume 3mo 8 costike.
const url = URL.createObjectURL{blob);
exportLink.href = url;
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O6cyxpenue

ITOT METOA 3KCTopTa He TpebyeT cneunansHoro paspeuieHns. [lpy HaxaTHH Ha CCBUIKY
¢ ycraHosneHHeIM URL-anpecom ofwekta comepxumoe Blob-oOnexTa sarpyxkaercs B
Buje daiina ¢ Hcnolb3oBaHHEM NpeANoKeHHOro MMeHN (dafina users. json.

Bonbwoi gpouuHbIH 00bekT (binary large object, Blob) — 210 cneunanbheli o0BeKT,
coepkalMil HekoTopele NaHHee. OGBMHO 3TO NBOWYHEIE JaHHEIE, TaKHe Kak dalm wiu
H300pakeHHe, HO Bbl TAKIKE MOKETE CO31aTh DONBLWIOH IBOHUHEIH 0OBEKT CO CTPOKOBBIM
COACPHKHUMBIM, 4TO H J€MALTCA B 3TOM peLente.

Blob-o6bekt xpannTea B namat, 1 URL-aapec coznaHHore o6bekTa cChlIaeTCcs Ha HETO,
Kak toneko URL-anpec obbekTa 3amaH B ’aemenTe link, OH CTAHOBHTCA CCBUIKOH Inf
sarpy3ku npu sxcnopre. Ceblika npu Haxatud kHonkn URL-anpeca o0bekTa Bo3Bpalla-
eT HeoOpaboTaHHble cTpokoBble AaHHble. [Tockonbky ccbinka uMeeT aTpubyT download,
OHa 3arpyaeTcA B JIOKANLHBINA $aitn.

Jlna toro 4ToOE NPeAOTBPaTHTE YTEUKY NMAMATH, ouucTHTE cTapelil URL-aapec, enipae
URL. revokeObjectURL 1 mepenaB URL-aapec o0wekta B KauecTBe aprymenTa. Bl Moxere
caenath 10, kak Tonbko URL-anpec ofbexTa pam Oonblie HEe NOHANOOHTCA — HalpH-
MEp, MOCNe TOrO, KaK MOAbL3OBATENb 3arpy3uT Qalin UM nepel TeM, Kak OH MOKHHET
CTpanuiy.

10.8. 3arpy3ka ¢hanna ¢ NOMOW LI NepeTackMBaHUA

3apaua

Bel XO0THTE pa3pelivTh NONLIOBATENK NEPeTACKUBATL (aiin, HanpuMep uzobpaxeHue, a
3aTeM 3arpyxath 3ToT Gail B ynaneHHsli cepBuC.

Pewexue

[epenaitte nonyuennslit dainoesiit obwvext B Fetch APl B obpabotanke colwiThs drop
{npumep 10.17).

const target = document.querySelector('.drop-target');

target.addEventListener{'drop', event =» {
// Ommenume cobbimiue NepemackusaMuf. B ApomuaHoM cayyae Bpay3ep NOKUHEm CRPaHULY
// u nepelidem nenocpedcmeento K dailay.
event.preventDefault();

// fonysume DanMeie asibpanHozo dating.
const [item] = event.dataTransfer.items;
const file = item.qetAsFile();
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Af (file.type.startsWith( 'image/')) {
fetch('/api/uploadFile’, {
method: 'POST',
body: file
s
}
1K

// Bam maxwe Heobxodumo ommentms CobBsmue nepemackusanus, umoby npedomspomums
// 3ameny ¢ailiom ace2o COOEPHUMOZ0 CRPOHUYN.
target.addEventListener('dragover', event => {

event, preventDefault();

3R

06cyxaeHue

Korga Bel Be3bIBacTe getAsFile A 00BEKTa Nepeiadyu JaHHBIX, Bbl nonyvaere daiino-
BeIi 00BekT. Paiin nonyvaerca u3 Blob-obwekra, mosToMy BBl MoOKeTe HCNOAL3OBATDH
Fetch APl onsa otnpaekn coaepsknmoro datina (Blob-obbekra) Ha yaaneHHsIl cepep.

B atom npumepe npoeepserca MIME-tun sarpysxaemoro daiina, v o1 Oyaer sarpysxkex
TONBKO B TOM Cly4ae, C/iH 310 daiin nzobpakenus.



FNABA 11
WHTepHaunoHanunsauus

11.0. BeegeHue

CospeMeHHBle Opayszepbl BKAKYaAWT B ceda HamexHblii APl HHTepHauHoHanH3aUuH
(Internationalization APl). Ha camom aene ato uensifi HaGop APL, opHeHTHpOBaHHBLIX Ha
3a/1a4H, CBA3AHHbBIE C A3BIKOM, UNH NOKANbIY, TaKHE KaK:

¢ (opMaTHpOBAHHE AT ¥ BDEMEHH;

4 (opmaTHpoBaHHE YNCen;

4 BanoTHI,

4 npaBuUna NNKPanU3aliK (TIPaBHIa MHOXECTBEHHOTO YHCTTA).

Ho noaenenua storo APl Bam, BO3MOXHO, TPHXOAUAOCE 0OPALLATECH K CTOPOHHNM GHO-
JHOTEKAM, TakuM Kak Moment.js (uns aat M epemenu) unn Numeraljs (ans ducen).
OaHako coBpeMeHHbIe Opay3epsl caMH TIOAJCPKHBAKT MHOIHME M3 TEX K€ BAPHAHTOB
MCTIONB30BAHKMA, M B BallleM NPHIOKEHHH 3TH OHONHOTekH MoryT Oonelle He ROHAOO-
GuThCA.

BonswuHCTRO W3 3THX APl ncnonwsyior koHuenumio roxamy (locale), koTopasa oGbl4HO
npeacTaenfeT coboil KoMOHHALMIO A3MKa M pernoHa. Hanpumep, 1oKalblo ANA aHITIHR-
ckoro a3bika B CIUA spasercs en-US, 4 18 KAHAACKOro aHrnuickore — en-CA. Bel mMo-
JKETE MPHMEHATE UX € NOKATRIO 110 YMOT4AHHIO, KOTOPas HCNob3yeTcd OpaysepoM, 1
yK23aTh KOHKPETHBIH A3bIKOBOH CTaHAApT, 4T0OBI AN Ballero elaeMore perHoHa ot-
(pOopMATHPORATE JaHHBIE COOTBETCTBYIOIIMM QOPA3OM.

B pazpaboTke waxomutcs Hoswiii JavaScript date and time AP, xoropeii
HazeiBaeTca Temporal. Ha MOMEHT HanucaHWs KHMIH 3TO OBITO NpEIOKEHHE
ECMAScript. B 6nmkaiiwem GyayilemM OH MOKET CTaTh HACTLIO A3BIKA, HO NOKA
4TO B 3TON KHUTe DyIeT paccMoTpeH cTaHAapTHBIH Date API.
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11.1. dopmaTupoBaHue aatbl

3apava

Bul xoTHTe 0TOOpa3suTL 00BEKT AATH B (OpPMATE, COOTBETCTBYIOLIEM S3LIKOBOMY CTaH-
JapTy MONL30BaTenA (NONL30BaTeNLCKOH TOKAH).

PeweHue

Henoneayiite Intl.DateTimeFormat ans ¢opMaTUposaHusd obbekTa Date B CTPOKOBOE 3HA-
uenne. Cozpaiite dopMaTupyemelil o0bEKT ¢ ABYMA apryMEHTAMU: XKENAcMas NOKalb H
00BEKT MAPAMETPOB, B KOTOPOM Bbl MOXKETE YKA3aTh CTHIL (opmaTupoBanud. Ans nat
NOAIEPAHRATCA CNCAYIOLIME CTHIH (POPMATHPOBAHHA (NPHMEPBI NPUBEAEHBI INs N0-
KanH en-Us):

¢ short: 10/16/23;

¢ medium: Oct 16, 2023;

4 long: October 16, 2023;

4 full: Monday, October 16, 2023.

Ans Toro 4TodM y3HaTE TEKYWYHO N0Kank MONL3IOBATENSA, BBl MOXKETE MIPOBEPUTH 3HaUE-
HHE CBOHCTBA navigator.language (mpumep 11.1).

: Mpumep 11.1. ®opmaTupoBaxue paTbl

const formatter = new Intl.DateTimeformat{navigator.language, { dateStyle: 'long' }):
const formattedDate = formatter.format(new Date());

O6cyxaenve

Bhl Taike MokeTe BKAIOUMTE HHOOpPMALIMIO 0 BpEMEHH U3 00BekTa Date, yKa3aB CBOWCT-
BO timeStyle B 0ObhekTe optiens BMecTe ¢ dateStyle (npumep 11.2).

const formatter = new Intl.DateTimeFormat(navigator.language, {
dateStyle: 'long’, timeStyle: 'long' });
const formattedDateAndTime = formatter.format(new Date()):

11.2. MonyueHne yacTen oT¢hopMaTUPOBAHHON AAThI

3agava

Ber xoTuTE pasaennTs oTGOpMATUPOBAHHYIO ATy HA OTACABHBIC TOKEHBI JTO NOJE3HO, Ha-
MpUMEP, €CNH Bbl XOTHTE MO-PasHOMY O(OPMUTE pa3HbIE YacTH 0T(OPMAaTHPOBAHHOIN JATHI.
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Pewenne

Hcnons3yiite MeTon formatToParts U3 Intl.DateTimeFormat Mt POpMATHPOBAHHA JATHL H
BO3BPATA MACCHBA TOKeHOR {npumep 11.3).

Mpumep 11.3. NonyyeHue yacten oThopMaTUPOBAHHOW AaThbi

const formatter = new Intl.DateTimeFormat(navigator.language,
{ dateStyle: 'short' });
const parts = formatter.formatToParts{new Date()};

ObcyxaeHune

Ja koporkoi natel 18/1/23 ofbeKT parts, IpelcTaRIcHHLIA B npuMepe 11.3, Burnaavnt
TaK, KaK MMoKaszaHo e npumepe 11.4.

Mpumep 11.4. OTchopmaTUpoBaHHbLIE YacTH [aTb!

{ type: 'month', value: '10' },
{ type: 'literal': value: '/' },
{ type: 'day': value: '1' },

{ type: 'literal’, wvalue: 'J' },
{ type: 'year', value: '23' }

11.3. ®opmaTupoBaHUe OTHOCUTENIbHOMU AATbI

3apava

Bel xoTHTEe OTGOPMATHPOBATL PAa3HHLY MEXDY 3a0AHHOH JATOH W CErOAHALIHHM JHEM B
npunusutensHoM, ynobountacMomM dopmate. Hanpumep, Bam HyxkHa oThOpMaTHPO-
BaHHas cTpoka THNA "2 aHs Hazaa" ("2 days ago") unu "yepes 3 mecsaua” ("in 3 months™).

PeweHue

Hcenoneayiite Intl.RelativeTimeFormat, B Hem ecTh meTon format, KOTOpBIH BLI BLI3bIBAE-
Te CO 3HAYCHHUEM CMEILCHUA, HanmpuMep -2 (B npownomM) WK 3 (B Oyayiuem), u eIHHHLEH
H3MepeHna, Takol kak "gens" ("day"), "mecau” ("month"”) u T. n. Hampumep, npm BeIzoBe
format(-2, day) B 1oKanH en-US GyaeT nonyueHa cTpoka "2 nHA Hasan” ("2 days ago").

Ha camom gene 3to aByXaTanHelli npouece. Intl.RelativeTimeFormat HanpsaMylo He Bbl-
YHCNAET Pa3sHHLUY MEeXIy OByMs Jatamu. CKopee Beero, BaMm Hy>kKHO CHauana onpeenuTh
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CMCINEHHEC H CAHHHIY H3MCPCHHA TN NEpeXola K METONY format. Unea coctout B TOM,
4YTODEI HAHTH HaHGOHbH]}’IO €AHHHIY HIMEPEHHUA, Ha KOTOPY K OTNHYAKOTCA JBE AATHL.

Cuauana co3paiTe BCTIOMOTAaTeNbHYIO (YHKLMIO, KOTOpas Bo3BpallaeT oOBEKT, coaep-
HKaIUHi CMellleHHe W eAMHHLY U3MepeHHsA, Kak NoKa3aHo B npumepe 11.5.

Mpumep 11.5. Mouck cMelLeHUA U egUHULbI M3MepeHus

function getDateDifference(fromDate) {
const today = new Date();
if (fromDate.getFullYear() !== today.getFullYear()) {
return { offset: fromDate.getFullYear() - today.getFullYear(), unit: 'vear' };
} else if (fromDate.getMonth()} !== today.getMonth()) {
return { offset: fromDate.getMonth{) - today.getMonth(), unit: 'month' };
} else {
// Bu Moz G dawe nepelimu k Bonee demanbHoMy aHAMIZY:
// BRaoms 00 4GCO8, MUHYM uAu cexyso!
return { offset: fromDate.getDate(} - today.getDate(), unit: 'day' };
}
}

O1a dhyHKUHA Bo3BpamaeT o6beKT ¢ ABYMA CBOHCTBAME: offset W unit, KOTOpbIE MOXHO
nepeaats B fopMar Intl.RelativeTimeFormat {nprmep 11.6).

Mpumep 11.6. PopmaTMpoBaHWe OTHOCUTENLHOW AAaThbI

function getRelativeDate(fromDate) {
const { offset, unit } = getDateDifference{fromDate);
const format = new Intl.RelativeTimeFormat();
return format.format({offset, unit);

}

BoT oxupaeMblii pe3ynbTaT, €ClH Bbl BbI3bIBacTe 3Ty (yHKUHIO ¢ 3aAaHHoi naTod
7 oktadbpa 2023 roga (MMeiiTe B BHAY, YTO ITPH CO3A3HUH OOREKTOR Date TaKMM 00pazoM
MecALBEl HaurHalTcesa ¢ 0, a aHn — ¢ 1):

¢ October 1, 2023: getRelativeDate(new Date(2023, 9, 1)} "6 days ago";
¢ May 2, 2023: getRelativeDate(new Date(2023, 4, 2)): "S months ago”;
¢ June 2, 2025; getRelativeDate(new Date(2025, 5, 2)): "in 2 vears",

O6cyxaeHue

getDateDifference paboTaeT NyTeM CPAaBHEHHA NOJA, MECALA H JHA {B YKA3aHHOM MOpAA-
Ke) 3aJaHHOM NaThl ¢ CEroAHAINHEN NaToMH, Moka He OyAST HAHASHO IHAYEHHE, KOTOPOE
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HE COOTRETCTBYET. 3aTEM OH BOIBPALLAET Pa3HHUY H HA3BAHHE €IHHHLbI HIMEPEHHH, KO-
TOopble nepefaTca B Intl.RelativeTimeFormat.

®yHKUMA getRelativeDate He NaeT TOYHOrO OTHOCHTENLHOIO BPEMEHH B MECALAX, OHAX,
4acax, MHHyTax W cekyHaax. OHa aaer npuOIM3HTENLHOE NPEACTABAEHHE O BENHYHHE
pasHHUEl Bo BpeMeHH. CpaBHute 2 mas 2023 roaa ¢ 7 oktadpa 2023 rona. Pazuvua co-
cTapnfeT 5 Meciuer u 5 aHel, Ho getRelativeDate yka3siBaeT TONBKO "3 Mecsles Hazan"
B KaYeCTBE MPHONH3NTENBHOTO 3HAYCHHA.

11.4. DopmaTupoBaHue Yucen

3apava

Bel xotuTe orqnopmampoaan YHCIO € NOMOINBHY pamenmeneﬁ TBICAY H AeCATHYHBIX
JHAKOB B COOTBCTCTBHH € A3BIKOBBIM CTAHOAPTOM.

Pewenne

MNepenaiite yncno B meTon format dopmata Intl,NumberFormat, DTOT METOA BO3BPAWAET
CTPOKY, COAEPRALIYIO OTHOPMATHPOBAHHOE YHCAO.

1
[To ymonuaHuio B8 Intl.NumberFormat HCONB3YETCA AOKANbL MO YMOJYaHHIO (Npeanono-
UM, UTO NIOKANE MO YMONYaHHIO B ipuMepe | 1.7 — 310 en-US).

// Bwsodum '5,200.55' daa nokasu en-US.
console. log(
new Intl.NumberFormat(}.format(5200.55)

)

Bbi  Takke MOMETE YKa3aThb Jpyroil  A3LIKOBOHW CTaHAapT [ONd  KOHCTPYKTOpa
Intl.NumberFormat (npumep 11.8).

5 Mpumep 11.8. DopmaTUpoBaHue YWcna B COOTBETCTBUM C nokanbio de-DE

/7 Busodum '5.208,55',
console. log(

new Intl.NumberFormat('de-DE').format(5200.55)
)i

' Ecnn y Bac ycTanosnena onepauuennas cuctema (OC) ¢ NoanepkKoR BalEro HaUMOHANLHOTG AIBIKA, TO
NoKaNBlo MO yMomdaHHie OyaeT saw HauMoHanbHbiil A3bik. Tak, B OC ¢ 1OKane pycckoro sS3elka rnpu-
mep 11.7 BuBeneT 5 200,55 — Hpuv. ped.
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O6cyxneHve

Intl.NumberFormat MpUMEHAET MpaBuna, cneuuUuHLIC AMA KOHKPETHOH JIOKATH, A
(OpMAaTHPOBAHHA OTAENBHEIX HHCeN. BhI Takke MOMeTe MCIIONL30BATh €T0 I8 (popmMa-
THPOBAHHA AHAMA30HA YMCE, Nepeaas ABa 3HayeHHs B formatRange, Kak NOKA3AHO B OpPH-
Mmepe 11.9.

Mpumep 11.9. PopmaTpoBaHue gnanaszoHa vyucen

// Bwsodum '1,000-5,000' dar sokasu en-US.
console. log( .

new Intl.NumberFormat().formatRange(1000, 5600)
);

11.5. OKpyrneHue 3HaKoB NOCNE TOUKM

3apava

Bl XOTHTE B3IATH IlpOGHOE YUCIOQ, KOTOPOC MOXKET COACPXKATh MHOI'O 3HAKOB NMOCAC TOY-
KH, H OKPYI[JHTE €ro JO 33JaHHOTO KOJTHYECTBA 3HAKOB.

Pewenne

Henonssyiite napameTp maximumFractionDigits, 4Tofel yKa3zaTh KONW4YECTBO UMpp nocne
ToukH. B npumepe 11.10 nokazaHo, kak OKpPYTASTE YHCTA A0 ABYX 3HAKOB MOCAE TOUYKH.

Mpumep 11.10. OkpyrneHue yncna

function roundToTwoDecimalPlaces(number) {
const format = new Intl.NumberFormat{navigator.language, {
maximumFractionDigits: 2

b

return format. format{number);

// Bugodum "5,49".

console.log{ roundToTwoDecimalPlaces(5.49125));

// Buigodum "5.5",
console. log{roundToTwoDecimalPlaces(5.49621));
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11.6. PopmaTMpOBaHWE UEHOBOrO AWana3oHa

3apava

Brl HMeeTe MaccHB UEH, XPAHALIHUXCA B BUAC YHCCT, H XOTHTEC CO3JATh OTQJOpMaTHpOBaH-
HBIH OHana3’oH HEH, KOTO})LIF[ OTpaxaeT MUHHMAJIBHYHO H MAKCHMATTBHYH UEHb]l B MACCHBE.

PeweHue

Onpenenure MHHHMANBHYIO M MAaKCHMALHYIO IIE€HBI, 3aTeM YKaXHTe nmapameTp style:
currency Npu co3taHnu gopmara Intl . NumberFormat, Ficnons3yiite atot Intl.NumberFormat
JUIA Cco31aHHA AHanazoHa. Bl Takxe MokeTe yka3aTh BANKOTY, 94T0BbI MONYUUTH COOT-
BETCTBYIOUMH CHMBOJI B BEIXOOHEIX JaHHBIX. HakoHell, BrI30BHTe formatRange ¢ HMxKHEH
H BepXHeil HeHOBBIMH I'panuliaMu (npumep 11.11).

l‘lpv_mep 11.11. ®opmaTupoBaHMe LLEHOBOrO AManasoHa

function formatPriceRange{prices) {
const format = new Intl.NumberFormat{navigator.language, {
style: 'currency',

/7 Ana style: ‘currency' Hywen koo Basmom.
currency: 'USD'

H;

return format.formatRange(
// Haiidem HUKHING LEHOBYN 2DAHULY MACCUBA.
Math.min(...prices},

// Haiidem Bepxrion UeHosyiw 2paruyy Maccusda.
Math.max(...prices)
);
}

// aweodum '51,75-511.00'
console. log(
formatPriceRange({5.5, 3, 1.75, 11, 9.5])

)i

O6cyxaeHne

@OyHKIMH Math.max 1 Math.min MPHHAMAKOT HECKOJBKO apryMEHTOB H BO3BPAILAOT MaK-
CHMAIIbHOE HIIH MHHHMANBHOE 3HAYEHHs M3 Bcero Habopa 3TUX apryMeHtos. B mpume-
pe 11.11 HCrmone3yeIcs CHHTAKCHC MaccHBa spread AJA Mepefayvd BCEX BIEMEHTOBR W3
MacCHBa prices B (pyHKIMH Math.max ¥ Math.min.
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11.7. ®opmaTupoBaHue eauHAL U3IMEpPeHUA

3agava

Bel xoTHTE OTq)OpMaTHpOBaTI: YHCIIO BMECTE C eIHHHUECH H3MECPDEHHA.

PeweHwe

Henonszyiite cTvnb unit pu co3aaHnK oObekTa Intl.NumberFormat H YKaKHTE LIENEBYHO
eauuuny uamepenua. B npumepe 11.12 nokaszano, kak ordopMaTHpoBaTh YHMCIO B THra-
Haifirax.

MNMpumep 11.12. ®opmaTnpoBaHne YKucna B rurabanrax

const format = new Intl.NumberFormat{navigator.language, {
style: 'unit',
unit: 'gigabyte’

3K

/7 fevamaem "1,000 GB".
console, log(format. format(1000));

Ob6cyxpeHne

Bl Takke MoKeTe HACTPOMTH METKY IEMEHT4, YKA34B 1A napaMerpa unitDisplay on-
UMK NumberFormat. Bo3MOHE caeiylolye 3HAaUeHHA.

short

Brigoaur COKPAWCHRYK) €AHHHLY H3MEPEHHA C I'IIJOGCIIOM B Ka4ycCTBE pasachuTens:
1,000 GB.

Narrow
BbIBOANT cOKpaLeHHYIO €AHHHLY H3MepeHHA 6e3 npodena: 1,00008.
long
BuiBoaAHT NoNHOE HAUMEHORAHHE €NHHHLIBI H3MEpPEHHA: 1,000 gigabytes.

11.8. MpumeHeHne npaBun NKOpanM3ayum

3apava

Bpl XOTHTE HCTIONB30BATE NPABHIEHYIC TEPMHHOIIOTHIO TIPH OTIHCAHHH PasHOTO KOAHYE-
cTBa 3neMeHToR. HanpumMep, paceMOTpHM CHCOK nonb3oBareneil. B aHrIHHCKOM A3bIKe
BEI OBI CKa3aan "OOHH Nofp3oBaTens” (B ¢AHHCTBEHHOM HHCIe), HO "TpH monk3oparenn”
(BO MHOXKECTBEHHOM uHche). B apyrux f3sikax cyluecTByioT Donee CIoXHbIe Npaguna, u
EBI AONMXKHB OBITH YBEPEHBI, YTo cobnonaete ux.
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Pewenne
Henonesylite Intl.PluralRules oA BelOOpa NpaBUARHON CTPOKH CO CIIOBAMH BO MHOXE-
CTBEHHOM HHCIIC.

Crauana cosgaiite 06bexT Intl.PluralRules ¢ TpeOYeMOF TOKaNbLK H BBI3OBHTE €10 Me-
T0J select ¢ yKazaHHEM KONMYecTBa MoibloBaTened (mpumep 11.13).

Mpumep 11.13. OnpepenenHnie hopmbl MHOXXECTBEHHOIO YMcna

// Maccus noas3osamenell.
const users = getUsers();

const rules = new Intl.PluralRules{’'en-Us");
const form = rules.select{users.length};

MeTon select BO3BpallaeT CTPOKY B 3aBHCHMOCTH OT MCIONB3yeMoil GopMbel MHOXeECT-
BEHHOTO YHCA U YKA3aHHOH nokamu. Juis nokanm en-US oH Bo3epawaet nmubo "one” (ko-
ria KOJIHYECTBO NONbL30BaTeNASH paBHO eanHULE), nuGo "other” (korna KONMYECTBO NOMb-
jopaTencH He paBHO eanHuue). Bel MoxeTe onpenenats ¢oOGIICHHS, HCOONb3YA 3TH
3HAYEHHA B KAUECTBE KIIHOYA, KAK [I0Ka3zaHo B npumepe 11.14.

Mpumep 11.14. NonHoe pewexnne ¢ NpaBuNaMmn MHOXECTBEHHOMO Yucna

function formatUserCount(users) {
// Bapuanrs cooliyenun, 308UCHWUE OM KOMIYECMBG
const messages = {
one: 'There is 1 user.',
other: “There are ${users.length} users.’

Y

// Henoasavime Intl. PluralRules, umoby onpedesums,
/! kaxoe coobuenue JoAXHG OMOBPANOMECSH.

const rules = new Intl.PluralRules{'en-US')};
return messages[rules,select(users.length)];

O6cyxpeHune

Ot1o peuleHne Tpedyer 3abnaroBpeMeHHOTO 3HAHMA PAMHYHBIX (HPOPM, YTOOB! Bbl MOTIIH
ONPEAETHTE MPABUABHBIEC COOBLICHHA.

Intl.PluralRules Tamke NOAAECPKHBACT MOPASKOBBIA PEXHM, KOTOpHH paboTaeT He-
CKOJIEKO WHaue, Be1 MokeTe HCTIOIB30BATE 3TOT PEKHM AN HOPMATUPOBAHHA HOPROKO-
&bix 3HAYEHH, Takux kak "1-f", "2-#", "3-i" ("1st", "2nd", "3rd") u 1. a. [paBuna dop-
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MAaTHPOBAHUA PA3NHYAIOTCA B 3aBUCHMOCTH OT A3BIKA, H BBl MOXKETE CONOCTABHUTE HX C
cyddyrcamMu, KOTOpBIE BRI TPUMEHAETE K YHCIAM.

Hanpumep, B nokann en-US nopaakoseiii Intl.PluralRules BO3BpallAST TAKHE 3IHAUCHHA,
KAaK:

one A1 YHcen, koHYyalouxed Ha 1 — "1st", "21st" n 1. 10.;
two 1n8 uKcel, KoHyawmwmxes Ha 2 — "2nd"," 42nd" w T. .;

few 11 yHCeN, KOHYArOWHXCH Ha 3 — "“3rd", "33rd" u 1. .,

* > > &

other mns opyrux uucen — "5th", "47th" u 1. .

11.9. NoacueT CUMBONOB, CNOB U NPEANOKEHUN

3agava

Bul xotute pACCHHTATE KOJIHYECTBO CHMBOIIOR, CNOB H I]pCJ].I'IO}KCHHFI B CTPOKE, HCNIOJIB-
3via CFICL[PI(bH'-IHbIe T TOKaIH NpaBUJIA.

Pewenue

Henoneayitte Intl.Segmenter Ana pa3acneHus CTPOKH H NOACUETA BXOKISHHH.

Brl MonAteTe cO30aTh CETMEHTATOp C AeTanKzauHel rpadeM (0TOENbHBIX CHMBOMOB), CIOB
WM npeanoxkeHui. CTENeHs NCTATH3AUMH ONpelendeT rpaHuilsl cerMeHToB. Kamaeri
CerMEeHT MOXET MMeTh TONLKO ONHY CTeNeHb NETaIM3alHH, OITOMY BaM MOHAAGOATCH
TpH cermeHTaTopa (npumep 11.15).

Mpumep 11.15. MoacyeT KONU4YECTBAa CUMBONOB, CNOB W NPEANOXKEHNA B c‘rpoxo'

function getCounts(text) {
const characters = new Intl.Segmenter(
navigator.language,
{ granularity: 'grapheme’ }
E

const words = new Intl.Segmenter(
navigator.language,
{ granularity: 'word' }

i

const sentences = naw Intl.Segmenter(
navigator.language,
{ granularity: 'sentence' }

)
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// fpeobpa3yiime xawdbii Ce2meHm 8 MaCCus, 3aMmeM NoaAy<ume e20 DAuHY.
return {

characters: [...characters.segment(text}].length,

words: [...words.segment{text)].length,

sentences: [...sentences.segment(text)].length

i

BoamoxHoe, aToT APl noxa nognepxubsaerca He BoeMH Opaysepamu. Ilocneanue
Aanueie o copMectumoct cMoTpuTe B CanlUse (https:/oreil.ly/OLYGH).

O6cyxaenne

Korzaa Bbl BEI3EIBASTE segment A8 CETMEHTATOPA ¢ HEKOQTOPBIM TEKCTOM, OH BO3BpallaeT
NOBTOPASMBIN O0BEKT, CONEPHKALIMH Bce cerMenThl. CyluecTByeT HEeCKOAbKo CrnocoboB
NOAYYHTh AAHHY YNEMEHTOR B 3TOH MTEPATUBHON Tabnuile, HO B 3TOM NpHMEPE KCIONb-
3IYeTCH CHHTAKCHC MACCHBOR spread, KOTOpBIH cO3/laeT MACCHB, COAepKalIHil BCe 3fe-
MEHTBI. 3aTeM BaM NPOCTO HYXKHO MONYYHTE IUTHHY K&KIOIc MaccHBEa.

Bo3MoXHO, BRI yKe peluand 3Ty npobiemy B IPOLINOM, HCNONB3YA METOI pasicicHHUA
¢TpoKH split. Hanpumep, Bbl MOrH Obl pasfenuTsh CTpOKy o npobenaM, 9ToSbl Momny-
YUTh MACCHUB CNIOB U MOACYHTATE KONMYECTBO CIOB. 3TOT NOOXOX MOXKET paboTaTh Ha
BAllleM A3bIKE, HO NMPEMMYILECTBO HCMONB30BAHUA Intl,Segmenter 3aKIHOMACTCA B TOM,
YTO OH MCIIOIB3YeT NpaBUiIa AaHHOTO A3LIKA AJIA PAa3AEICHHA /0B U NPeIIONEeHUH,

11.10. dopmaTupoBaHne CNUCKOB

3apava

Y Bac ecTb MAaccHB 3EMEHTOB, KOTOPBIE BBl XOTHTE OTOGPaBHTh B BHIC CINIHCKA, pa3ic-
neHHoro 3anaTeiMH. Hanpumep, MaccHB monb3osaTenei orofpaxcaeTcd Kak "nonb3osa-
Tensl, monpioBaTens2 U noas3oearens3” ("userl, user?, and user3."),

Pewexue

Henonbaykite Intl.ListFormat, 4ToOB OOBEAMHMTE 3IEMEHTHI B CIIUCOK C NIOMOILIBI [IPa-
BUN Bamei nokanu. B npumepe 11.16 ucnonwiyercs MaccHB MONB30OBATENEH, ¥ KaXI0ro
M3 KOTOPEIX €CTh CBOHCTBO username,
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function getUserListString{users, locale = 'en-US') {
/f foxans dna ListFormat MoxHo Hacmpoums.
const listFormat = new Intl.ListFormat(locale);
return listFormat.format(users.map(user => user.username)};

O6cyxaenne

Intl.ListFormat NpH HEOOGXOAMMOCTH A0GABNAET CIOBA M 3HAKHM TpennHanus. Hanpumep,
B NIOKANH en-US Bbl MOAYYHTE CACAYIOLIEe:

4 | nonwsosarens: " userl";

4 2 oonb3oBatena: " userl and user2";

4 3 monw3oparensa: "userl, user?, and user3".

Bor ellie 0aMH TPUMEP HCNOABL3OBAHUS JTOKANH de-DE:
4 | nons3oBaTtens: "userl”;

4 2 nonszopatens: "userl und user2™;

¢ 3 nons3oeatenn: " userl, user? und user3".

OOpaTHTe BHHMaHHe Ha npuMeHeHne "und” Bmecto “and", a Takike Ha TO, YTO B TPETbHEM
cllyqae [ocse user2 HeT 3aMATOH, KaK B en-US. JTO CBA3AHO C TEM, 4TO B HEMELIKOH rpamM-
MaTHKE HE MCNIOIb3IYETCA 3TA 3aMATas (Tak Halblraemad "okcqopickas 3anaTad").

Kak Bm MOXKeTe BHMAETL, HCNOAL30OBAHHE Intl.ListFormat HAMHOIO HAaASKHEE, HEM WC-
NoNL30OBAHHE METOHA join IR OOBRSIMHEHHA 3HAUCHHHA MACCHBA € MOMOLILK 3AMATON.
DTOT METOA, KOHEUHO, He YUUThIBAET CneLUPHUECCKUS AA pErHOHa IPaguia JoKalH.

11.11. CopTupoBka maccmea MMeH

3apaya

Y Bac eCTh MACCHB MMEH, KOTOPBIC Bbl XOTHTC OTCOPTHPOBATL, HCNQNE3YA TIpaBHIa CoOp-
THPOBKH, C]'[e[J.H(bH‘-IHbIC ansa KOHKpCTHOﬁ NMOKANN.

PeweHue

Cosanaiite Intl.Collator anma odecrneuyeHus NOTUKH CPABHEHHA, 3aTEM HCMOILIYHTE ero
(hYHKUMIO compare AAs nepeaaud B Array.prototype.sort {(npumMep 11.17). Dta dyHkuma
CpaBHHBaeT ABe cTPOoKH. OHa BO3BpALLACT OTPHUATENBHOE 3HAYEHHE, ECIH NIEPBaA CTPOKa
HACT Mepef BTOPOi; HOMB, €ClIM CTPOKM PABHBLL, MIIM NOJOXHTENbHOE 3HAYEHHE, CCIH
IiepBas CTPOKa HAET NOC/E BTOPOH.
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Mpumep 11.17. CopTupoBka maccuea umeH ¢ nomolybio Intl.Collator

const names = [

'Enena’,
"Mapuo ',
"Angpe’,
'PeHe ',

"Neo',

‘Onera’,
'TekTop’,

const collator = new Intl.Collator();
names . sort(collator.compare);

Collator MokeT BO3Bpawars Mwdoe OTpUUATENBHOS HAH MNOTOKHTENLHOE
3HAYEHHE, 4 He TOJIbKo —] nnu 1.

Ob6cyxaenne

IT0 KpaTKMH CNocob COPTHPOBKH MaccKBa cTpok. [epea ucnonbioBanueM Intl.Collator
BBl MOIJTH OBl BBIIONHUTE YTO-TO Bpoae npumMepa 11.18.

Mpumep 11.18. MNpaman copTMpoBKa MaccuBa CTPOK

names.sort({a, b) == a.localeCompare(b));

DTOT KoA paboTAET HOPMANEHO, HO ¢ OJHHM CYLUECTBCHHBIM OTJIHYHEM: BBl HE MOXeTe
YKa3aTh, KaKHE [IPABHIJIa COPTHPOBKH CJIEAYET OPHMEHATh [IPH CPABHEHHH CTPOK B KOH-
kpeTHol nokanun. Enle oano npenMyumecteo Intl.Collator 3aKn0YacTCA B €70 THOKOCTH.
B MOeTE TOWHO HACTPOUTE JIOTHKY, HCMONBIYEMYIO AN CPABHEHHA CTPOK.

Hanpuwmep, paccMoTpim MaccHs [1, 2, 20, 3). Ilpu Henone3oBaHHH collator o yMon-
4aHHIO, 3TO OB OB MOPAACK COPTHPOBKH, MOCKCNBKY OH HCIIONB3YET NOTHKY CpaBHeHUA
cTpok. Bl MoxkeTe nepeaath napamerp numeric: true B Intl.Collator, W OTCOPTHPOBAaH-
HBIA MACCHB 3aTEM CTAHOBHTCA [1, 2, 3, 20].



FMABA 12
BeO-KOMNOHEHTbI

12.0. BBegeHune

Beb-koMnoHeHTH — 3T0 Hafop TexHonorHit ana cozgauua HoBeix HTML-anemenTos ¢
HX COOCTBEHHBIM MOBEACHHEM. ITO NOBeIeHHE WHKAMCYAMPYETCA B HOALI0GAMENbCKUL
IFeMeHm.,

Co3naHue KOMNOHEHTA

Bel MOXKETE €031aTh BeG-KOMIOHEHT, ONpeleluB KNace, paclumMpsaioimui HTMLELement, Kak
noxasaHo B npumepe 12.1.

Mpumep 12.1. Ba3oBbii BeG-KOMMNOHEHT

class MyComponent extends HTMLElement {
connectedCallback() {
this.textContent = 'MpueeT M3 MyComponent';

Korpa sel goGaBnsete nons3oBaTensckHii anement B DOM, Gpay3ep Bbl3bIBaeT MeToA
connectedCallback. OORIYHO HMEHHO 3AeCh HAXOOWTCH 0OABINAA YACTh NOTHKH BAILEro
KOMIIOHEHT4. DTO OJHH U3 0OpaTHLIX BEI30BOR KH3HEHHOTO HKKAA. [lanee nepeuncneHsl
IPYTHE 0OpamHele 66130661 HCUSHEHHOZ0 YUKIA,
disconnectedCallback
BriskiBaeTcs OpH YIANEHHH MOAB30BATEALCKOTO 3neMeHta 3 DOM. 3to xopoulee
JeHCTBHE /114 BLIMONTHEHHS OMHCTKH, HATIPHMED YAANEHHA MPOCAyIHBATeNeil cODBITHIA.
attributeChangedCallback

Ber3niBaetcs OpH H3IMEHCHHH OJHOrQ M3 OTCNEXKHBAEMBIX anH6yTOB AIEMEHTA.
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PerncTpaumna nonb3oBaTenbcKoro anemMenTa

Tlocne TOro kax BBl CO3JANIH CBOH KIAcC MOJB30BATENLCKOrO 3NMEMEHTA, BRI JOJKHEI 3a-
perucTpHpoBaTh €ro B Opaysepe, mpexac yeM HenoabioBare B HTML-gokymenTte. Bt
MOXETE 3apEeTHCTPHPOBATE CBOW TONB3OBATE/IBCKUA 3IE€MEHT, BBI3BaB (QYHKUMIO define
ans riaobanbHOTO 00BEKTa customElements, KaK MOKa3aHO B mpuMepe 12.2.

Mpumep 12.2. Pernctpauma nonb3oBaTensLCcKoro aneMenTa B 6paysepe

customElements . define( ' my-component’, MyComponent);

Ecnn Bbl nonsiTaeTeck ONpEAEIHTE MOALIOBATENLCKHI WIEMEHT, KOTOPHIH Yke
6bUI1 onpesieneH, Opayaep BRIOACT coobeHne of ownbke. Ecnau v Bac ecTh Takas
BO3MOXKHOCTb, TTIOIBITAHTECH BBI3BAThL customElements.get{'my-component’),
4TOdE! NPOEEPUTH, OBLT K OH onpelened panee. Ecnu Bosbpallaercd 3HaueHHe
undefined, MOMXHO C YBepeHHOCTBIO BRI3BATE customElements. define.

Kak To/nBKO BBI 3apErMCTpHpYETE DNIEMEHT, Bbl CMOXKETe HCMONL30BATh ero Kak moboit
apyrofi HTML-3neMent (npumep 12.3).

i Npumep 12.3. Ucnonb3oBaHKe NONbL30BATENLCKOrO 3MeMeHTa

<my-component></my-component>

IMone3oBaTeNbCKHE MEeMEHTHl BCErIa JOMKHEL MMEThH MMEHA, HAMHCAaHHbIE
yepes peduc. Itoro Tpebyer cneuMdbHkanua. OHH Taioke BCErda JOMKHBI
HMETh 1aKPBIBAKIHI TET, JAkKe eCITH B HHX HET JOYEPHErO COASPHKHMOrQ,

LWWabnoHbl

CyulecTByeT Heckodbko cmocobon Brmwouuts HTML-pasmetky B Beb-xomnonent. Ha-
npuMep, B connectedCallback BEI MOXETE BpPYUHYKW CO3IABATE 3IEMEHTHl, BHI3LIBAA
document . createElement H 106aBIAS X BPYUHYIO.

Bl Tak#xe MOKETE YKA3aTh PAIMETKY KOMITOHEHTA ¢ NIOMOLLEI 3JIEMEHTa <template> OH
codepxkut Hexoropelit HTML-kon, koTopeift BE Oynere Hcmons3oBaTh s
connectedCallback, 4ToOb! NPEAOCTABUTL BALIEMY KOMIIOHEHTY HEKOTOPBIH KOHTEHT, DTH
IIa0MOHBl OYeHE IIPOCTH — OHH He [TOANEPKHBAIOT MPHBA3KY JaHHEIX, pamTHYHYIO HH-
TEPTIONALHIO UIH KAKYI0-THO0 moruky. OHH CITYKAT TONBKO OTIIPABHOM TOUKOH ANA BHE-
apenns HTML-xourenta, B connectedCallback Bel MoeTe BHIOMpaTE 3/€MEHTEI, 3ada-
BaTk JHHAMUYECKHE 3HAYCHHA W Jo0aBNATE NpociaywinBateneii cobbHITHH mo Mepe
HEe0oOX0AHMOCTH.
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Cnotol

<slot> — 3TO CHELUHANBHBIA 3IEMEHT, I(OTOprFI Bbl MOKETE HCMOAL30BAThL B IabnoHe.
Cnor — 3T0 3anOJHHTENbL ANA HEKOTOPOTO NEPEJABACMOTO JOMEPHLro COACPKHMOro.
KoMNoHeHT MOMXET UMETHL CNOT MO YMOIYaHHKY, @ TAKXKEC OOWH HIH HECKOIBKO HMeHOo-
8aHHbIX CIOTOB. BBl MOKETe MCMONB3OBATE MMCHOBAHHBIC CNOTHI 714 PasMEeEHHA He-
CKONIBKHX d)pal"MeHTOB CONEPHMMOro BHYTPH Ballerd KOMNOHEHTA.

B npumepe 12.4 nokazad npoctoi wabnoH ¢ HMeHOBAHHBIMH CIOTaMH H CJIOTOM TIO
YMOIYAHHID.

MNpumep 12.4. llabnoH co cnotamu

<template>
<hZ><slot name="name"></slot></h2>
<slot></slot>

</template-

IMpeanonoxuM, uTo 3TOT WAOAOH HCNOAB3YETCH B KOMIOHeHTe <author-bio», Kak noka-
3aHO B ipuMepe 12.5.

<author-bio>

<span slot="name">fixoH Joy</span>

<p>fIkOH - BEAVMKMIA ABTOP, HANMCABWMA MHOXECTBO KHWM.</p>
< [author-bio>

B aouephHeM cogepAKMMOM KOMMNOHEHTAa BBl MOXKETE YKa3aTh aTpHOyT slot, COOTBETCT-
BYIOLUH HMEHOBAHHOMY CNOTY B WalMOHE KOMITOHEHTA, JAEMEHT Span, COACPIKAIIME
tekeT "Daon Joy", Oyaer noMeuieH B cnoT ¢ MMeHeM "name”, BHYTpH wiemeHTa h2. JTio-
0ol apyroii aouepHHi KOHTeHT, De3 3neMeHTa slot, MOMEWAaeTCs B CIOT NO YMOTYAHUIO
(TOT, y KOTOPOro HeT Ha3BaHMUA).

Shadow DOM

Shadow DOM — 310 nabop 3neMeHTOB, H3CAHPOBAHHBIX OT OCTANLHON YACTH OCHOBHO-
ro DOM. Be6-koMnoHeHTEl WHPOKO HENoAb3yoT shadow DOM. OaHnM M3 OCHOBHEIX
npeuMylLlecTs Hemons3oeaHua shadow DOM aenseTcs BOIMOXKHOCTE NpuMeHEHHs CSS-
CTHIEH ¢ OrpaHHYucHHOl obnacTeio geficTeHA. NTrobbie cTHIIH, KOTOPHIE Bl ONpeaeseTe B
shadow DOM, npuMeHAIOTCA MoAbKO K ANeMeHTaM BHYTpH a1ore shadow DOM. K apy-
MMM 71eMEeHTaM B AOKYMEHTE, Aake €CNH OHU OOBIYHO COOTBETCTBYIOT cenekropy CSS-
npaeuna, CSS He npUMeHseTCA.
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310 onpeneneHue odNACTH CTHASH BunoanseTcs B 00oux HanpaeneHusx. Ecan y Bac Ha
cTpaHHUe ecTh TNodaNbLHLIE CTUNH, OHH He OyAyT OpUMEHATLCA HH K OJHOMY W3 INeMeH-
Tos shadow DOM.

Shadow DOM, cozpanusiii nytem npucoeanbeHns shadow root K BeG-KOMIIOHEHTY, MO-
*KeT ObITb OTKPBITHIM WiH 3aKpeITeiM. Korga shadow DOM oTkpwIT, BB MOXETE TTOJTY-
Yarh AOCTYM K €70 3eMeHTaM M H3MEHATh HX ¢ nomomsio JavaScript. Korna o 3akpsiT,
CBOHCTBO shadowRoot BeG-KOMMOHEHTa UMeeT 3Ha4YeHue null, MO3TOMY BBl HE MOKeTe TOo-
IYYHTb A0CTYN K COOEPKHMOMY BHYTPH HEro.

Light DOM

Quanaxo ucnonsizoBanue shadow DOM coeeplueHHo Heobs3ateneHo, Light DOM oTHO-
cHTCH K 0GLIMHOMY, HenHKancymupoBanHoMy DOM BHyTpH BeG-koMmnoHeHTa. [Tockoin-
ky light DOM He H30mHpYeTCA OT OCTANLHON YACTH CTPAHMLBL, K €70 AOUSPHHM HISMEH-
Tam OyAyT NpUMeHeHbl rnodanbHbIe CTHIIM.

12.1. Co3paHue KOMNOHEeHTa
ANA 0TOBpaXeHWA CeroaHsAWHeN AaThbl

3apava

Bam HyxeH BeO-KOMDOHEHT, KOTOPBIH QOpMATHPYET W OTOOPAXAET CETOIHALLIHION JaTy
B COOTBETCTBHH C NOKaNLI0 Opaysepa.

Pelwetne

Hcnonesyiite Intl.DateTimeFormat BHYTpH BeO-KOMIOHeHTa 1as GopMaTHPOBAHHA TeKy-
et aaTel (npumep 12.6).

Mpumep 12.6. MNonb3oBaTenbLCKMA INEMEHT, KOTOPbLIW (hopMaTUPYET TeKyLLYIo AaTy

class TodaysDate extends HTMLElement {
connectedCallback() {
const formatter = new Intl.DateTimeFormat(
navigator.language,
{ dateStyle: 'full' }
E

this. textContent = formatter.format{new Date());

}
}

customElements.define(’ todays-date', TodaysDate);
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Tenepr BB MOxeTe 0TOOpaKATh TEKYLLYIO A4TY C NOMOILBIO 3TOTO BeG-KOMNoHEHTa Oe3
KakHX-THO0 aTpHOYTOR HIM JOUEPHETO COAEPKUMOTro, KaKk NokasaHo B npumepe 12.7.

Mpumep 12.7. OTobpaxeHne Tekywen AaTbl

Cp)
Ceropa: <todays-date></todays-date-
</p>

ObcyxneHne

Korzaa 2neMment <todays-date> nonanaer 8 DOM, Gpaysep BhI3bBaeT connectedCallback.
B connectedCallback knacc TodaysDate popMaTHpYeT TEKYILIYIO JATY C MOMOLUBIO OOBEKTA
Intl.DateTimeFormat, KOTOPLIA Bbl, BO3MOXKHO, MOMHUTE U3 2zaent 1], connectedCallback
yCTaHABNHBAET 3TY OTHOPMATHUPOBAHHYIO CTPOKY JaThl B KauecTse textContent sneMen-
Ta, KOTOPRIH HacaeayeTcA oT Node (penka HTMLELement).

12.2. Co3gaHne KOMNOHEHTA
Ana opmMaTMpoBaHNA NONbL3OBATENLCKON AaThbI

3apava

Bam HyxeH BeG-KOMNOHEHT, KOTOPBIi GOopMaTHPYeT MPOM3BOIBHOE 3HAYCHHE AATHL.

PeweHxune

[Ipuceoiite BeG-KOMIOHEHTY aTPUOYT date M HCTIOABE3YHTE €ro INA CO3LAHWA OTHOpPMa-
THpOBaHHOH AaThl {npumMep 12.8). Bl MOXKETE OTCAEKHBATE U3IMEHEHHS 3TOTO aTpubyTa
W NepeopMaTHpOBaTh AaTy, ec/H aTpudyT AaThl M3MEHHTCA.

class DateFormatter extends HTMLElement {
// Bpaysep Gydem ysedomnamb KOMNOHEHM 00 USMEHEHUAX MONBKO vepe3
// attributeChangedCallback dnn ampubymos, Komopsie nepewucaeHst 30ecs.
static observedAttributes = ['date'];

constructor() {
super();

/7 Co3dalme dopman 3deck, umobs sam He npuxcduncce coszdasams ezo
// aoWoeo xawdwd pas, xoada smewsemca dama.
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this.formatter = mew Intl.DateTimeFormat(
navigator.language,
{ dateStyle: 'full' }

);

/**
* Qopmamupyem OaHHbie, NPedCRasneHHsIe MeKyuuM 3Havesuem ompubymg 'date’,
* ecau MOKoaol umeerch.
*/
formatDate() {
if (this.hasAttribute('date')) {
this.textContent = this.formatter. format(
new Date(this.getAttribute( 'date'})
%
} else {
// Ecau Bama He ykasoMd, Hu4e2o He 8wsodumcA.
this.textContent = '';

}

attributeChangedCallback{) {
// Mpocmampuaagencs monbko odux ampufym, noamoMy 3dech 00MRHO GbiMb uIMEHeHUe
// ampuiyma Oamy, 06HOBUME OMPOPMAMUDOBaNHYN Damy, ecAu MOKOSaR UMEemCA,
this. formatDate();

connectedCallback() {
/7 3nemenm 6o moneko omo dobaanen. floKawume HAYTbHYK
// ompopmamiipoaaHnyn damy, ecal MOKOSan uMeemcs.
this. formatDate();

}

customElements.define( 'date-formatter', DateFormatter);

Tenepb BBl MOXeTe Nepeaath JaTy B aTpuOyT date, yToOB! OHa 6bLTa OTHOPMATHPORAHA B
COOTBETCTBHH ¢ NOKANBK Hons30BaTens (mpumep 12.9).
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Npumep 12.9. Ucnonb3osakue anemenTa date-formatter

<date-formatter date="2023-108-16T03:52:49.9557"></date-formatter>

O6cyxaenne

310T peuent aonoansder peuent 12.1, 1obarnaa BOIMOKHOCTE YKa3bIBaTh COOCTEREHHYIO
ATy ¢ NOMOWBKY aTpHOYTA.

IMo yMon4anuK, eciau Bel H3MEHUTe 3HaueHne aTpuyTa, nepefapaeMoro noib3oBaTes-
CKOMY 2]1€MEHTY, HHuerc He npouioiaer. Jlornka B connectedCallback samyckaercs
TONLKO NpU MepBoM AoGaBaeHHH komnoneHTa B DOM. Jna Toro yToObl 3aCTABHTE KOM-
MOHEHT pEearHpoBaTh Ha H3MEHEHMs ATpUOYTOB, BBl MOXKETE pPEATH30BATH METOQ
attributeChangedCallback. B koMnoueHTe date-formatter 3TOT MeTOA HCNIOAB3YET OOHOB-
neHHeIi atpubyT date u coznaet HOBYIO oThopMaTHpOBaHHYI Aaty. Koraa atpudyT m3-
MeHseTCA, Opay3ep BEIZBIBAET 3TOT METOA ¢ HMEHEM aTPUOYTA, CTAPhIM 3HAYEHHEM H HO-
BbIM 3HAUEHHEM.

OgHako 310 camo no cebe He pewnT npodneMy. EcnH BeI npocto peanusyere
attributeChangedCallback, BBl BCe paBHO He MONYYHTE YBEAOMICHHA 00 M3MEHEHHAX aT-
pubyTa, nockonbKy Opaysep BbI3bIBaeT attributeChangedCallback Tonbko s Habmooae-
Mbix aTpuOyTOB. B 3TOM ciayuae Bl MoXeTe ONpelenTh MOAMHOKECTBO aTpHOYTOR Ta-
KUM obpa3oM, uToOBl Opaysep Bri3eIBAT attributeChangedCallback nume Ansa Tex
aTpubyTOB, KOTOpble BaC HHTepecyloT. [lna Toro 4robel onpefenyTs 3TH aTpHOYTHI, fo-
0aBbTE CTATHYECKOE CBOACTRO observedAttributes B Baw KNacc KOMIOHEHTOB. JTO 10JI-
s#eH ObITE MACCHB HMEH aTpHOYTOB.

B komnoHeHnTe date-formatter BEI MPpOCMAaTPUBAETE TONBKO OAHH aTpHOYT (aTpHOYT date).
H3-3a sToro B attributeChangedCallback BaM He HYXXHO MpOBEpPATb apryMeHT name, No-
CKOJIBKY BB Y)KE 3HAeTE, YTC M3IMeHMNcH atpubyT date. B koMmoHeHTe ¢ HECKONBKHMH
OTCIeKUBAEMBIMH aTPUOYTAMH BBl MOMKETE [POBEPHTE aTPHOYT MO HA3BaHHID, MTOOBI
Y3HATh, KaKOH aTpubyT H3MeHHncs.

Ecau BBl M3MenuTe 3HavcHUe aTpHOyTa date ¢ nmomoleio JavaScript, OyneT sanyweH
attributeChangedCallback ana o6HOBAEHHS OTGOPMATHPOBAHHOH! AATHL.

12.3. Co3paHue KOMNOHEHTa 0BpaTHOM CBA3M

3agava

Bel xoTHTE CO3naThL Mnoropasonmﬁ KOMMNOHCHT, B KOTOPCM TIOJIB30BATC/IE MOKET OCTa-
BHTHL OT3RIB O TOM, NOJIE3HA AH CTPAHHIA HIIH HET.

PeweHwe

Co3naiite Beb-KOMMOHEHT ANA 0T06pa}K€HHﬂ KHOTIOK oﬁpa"moﬁ CBA3N H OTNpPABKH NOJIB-
J0BATCNBCKOIO COGI:ITHH, KOraa nofL308aTeNlh HAXMHMMACT HA OJHY H3 HHX.
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CHayana BaM HY)KHO CO30aTh IEMEHT WAabIoHa, colepiKallMi pa3MeTKY, HCTIONb3YEMYIO
ITHM KOMTNIOHEHTOM, K4aK MOKa3aHo B npuMepe 12.10.

MNpumep 12.10. Coapanue wabnoxa

const template = document.createElement(’template');
template.innerHTML = °
<styles
. feedback-prompt {
display: flex;
align-items: center;

gap: 0.5em;
}
button {
padding: ©6.5m lem;
}
<fstylex>

«<div class="feedback-prompt">
<p>Bbio M 3TO noneswo?</p=>
<button type="button" data-helpful="true">fa</button>
<button type="button" data-helpful="false"=Her</button>
</div>

.
3

DTOT KOMOOHEHT ucmonb3yeT shadow DOM, conepxkainuit pasmerky mabmona (npu-
mep 12.11). [Tpasuna cruna CSS npUMEHHAME! TONBKO K 3TOMY KOMIIOHEHTY.

Mpumep 12.11. Peanuaauusn KOMNoHeHTa

class FeedbackRating extends HTMLElement {
constructor() {
super();

// Cozdadme shadow DOM u omoBpasume 8 Hem wab/ioH.
const shadowRoot = this.attachShadow({ mode: 'open' });
shadowRoot . appendChild(template.content.cloneNode(true));

}

connectedCallback() {
this.shadowRoot.querySelector( ' . feedback-prompt'}.addEventLlistener('click’,
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event => {
const { helpful } = event.target.dataset;

if (typeof helpful !== ‘undefined') {
// Kak monbko ewbpara onyus obpamWoll ceasu, CKpolme KHONKU
// u noxkawume nodmaepwoenue.
this.shadowRoot.querySelector(' . feedback-prompt'}.remove();
this.shadowRoot, textContent = 'Cnacvwbo 33 Bawy obpaTHyw <BA3b!';

// B Javascript Hem dywkyuu muna "parseBoolean”, noamemy
// npeobpazylime 3HaveMue string & COOMBEMCMBYMLEE NO2UNECKOE 3IHAYEHUE.
this.helpful = helpful === 'true';

// Omnpaseme nofb3080mensCkoe Cobwmue, Ymobbl BOWE NPUAOWEHUE MO2A0
// noaywame YBeGOMARHUS DU HAWAMUU KHONKU 06PamROG CBR3U.
this.shadowRoot .dispatchEvent{new CustomEvent('feedback', {
composed: true, // 3mo Heobxodumo daR mozo, wmobs "uabewams”
/7 epanuys shadow DOM.
bubbles: true // 3mo neobxodumo 0AR PACNPOCMPAHEHUR Baepx no DOM.
s
}
1;

customElements.define(' feedback-rating', FeedbackRating);

Teneps BBl MoxeTe XOOABUTH 3ITOT KOMIOHEHT OOpAaTHOH CBA3H B CBOC MPHIIOXKEHHE
(npumep 12.12).

Mpumep 12.12. Ucnonb3oBakne KOMNOHeHTa 06paTHOW CBA3WN ANA OUEHKW CTPaHMuUbI

<h2>06paTtHan ¢eA3b</h2>
<feedback-rating></feedback-rating>

Brl MoxeTe mpocnylunBaTE YBEIOMACHUS O NOJb30BATENBCKOM COORITHH OOpaTHOMH CBS-
3u feedback, Korga moaszoBaTent BeIOMpaeT omuuw oOpaTHoil ceasu (mpumep 12.13).
Bam pewars, yTo genaTk ¢ 3T0H HH(OpMauMeil; BO3IMOXHO, BBl 3aXOTHTE OTIPAaBHTH
JaHHble ¢ moMoubky Fetch API B koHeunyIO TOUKyY And aHamu3a.
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Mpumep 12.13. MpocnywrBanue cobbiTuA 06paTHON CBA3K

document.querySelector (' feedback-rating’).addEventListener (' feadback', event => {
/7 fonywaem swavenue ceotcmaa "helpful” komnomenma obpammod caasu u
// omnpasanem ez0 8 KoweuMyw mouky ¢ 3anpocom POST.
fetch(' fapi/analytics/feedback’, {

method: 'POST’,
body: JSON.stringify({ helpful: event.target.helpful }),
headers: {
'Content-Type': 'application/json’
}
s
1
O6cyxnenne

KomnoHeHT feedback-rating comepxurt npurnawenue u Ase kHonkd. [lonk3oBatenes Ha-
KMMAeT OfHY W3 ABYX KHOMOK B 3aBHUCHMOCTH OT TOrOQ, CYMTAET JIH OH colepxumoc eebd-
CAHTA NONE3HBIM WK HET.

[Mpocnyumueatens cobpiTuil click ucnonw3yeT AenerupoBaHue coObITHH. Bmecte Toro
qT00B! JOOABIATE IPOCNYILMBATENA K KOKAOH KHOTIKE, AobaBnseTcs 04MH MPOCAyIINBa-
TeNb, KOTOPHIH pearHpyeT Ha LIEN4OK B JOOOM MecTe NPHIMalWleHHs K 00paTHOH CBA3H.
Ecnu BeIOpaHHBIi 31eMeHT He uMeeT aTpubyTa data-helpful, To nonb3oeaTenk, 10/KHO
ObITb, He HAXHMaNl HA KHOMKY OOpaTHOH CBS3H, MO3TOMY HHYCIO HE HYNKHO OENaTh.
B npotHBHOM ciTydae oH npeebpasyeT CTPOKOBOE 3HA4YEHHE B JIOTHYECKOE H YCTAHABIHBAET
€ro B Ka4eCTBE CBOHCTBA MONBIOBATENBCKOTO YIEMEHTA, KOTOPOE MOXET ObITh MONYUEHO
nodxe. Tawoke reHepupyerca cobilTHE, KOTOPOE BB MOMXKETE NPOCTYILATE B ADYTOM MeCTE.

Jlns Toro utobm 310 cobbiTHe mepenino u3 shadow DOM B 06k14HEIH DOM, B Z0MAKHH
YCTAaHOBHTh MapaMeTp composed: true. B npoTHBHOM cnyuae HM OAMH NPOCAYIIMBATEND
coObITHIA, ;OGABIEHHEIH BAMH K NOJIb30BATENLCKOMY 2JIEMEHTY, He OYAET 3allylLeH.

Kax Tompko 310 cOOBITHE OyOAST 3anylLEHO, BBl MOKETE NPOBEPHTE CAM 3IEMEHT 00pat-
HOH ¢BA3M (IOCTYNHEIN Kak CBOMCTBO event.target} Ha Hanu4He cBoiicTBa helpful, no-
3BOJIAIOLIETO ONPEIEITHTE, HA KAKYIO KHONKY 00paTHOR CBA3M HaXan Noib30BATEb.

[TockonbKy cTHIH W pa3MeTka coaepikarca B shadow DOM, npaeuna CSS He BIHAIOT HU
Ha Kakue 3neMeHTH 32 npegenaMy shadow DOM. D10 BaXKHO OTMETHTb, NIOCKOJIbKY B
NPOTHBHOM Cy4ae CeNeKTOp INEMEeHTa, HAaNpUMep KHOMKH, mpHaan Obl CTHAL KaXAOH
KHOTIKE Ha cTpaHuue. Tak KAK CTUNH OrpaHHYeHsl 00/1aCThIO ACHCTBHA, OHH NIPHMEHAIOT-
¢A TONBKO K KHOMKAM BHYTPH MONL30BATENLCKOIO 3TEMEHTA.

OnuHako colepUMoe, NMEpeJaBagMoOe B CIIOT KOMIIOHEHTa, Modcen OBITE OPOpMIIEHO B
COOTBETCTBHH ¢ I'100anbHbIMH npaBunaMy CSS. BblaeneHHbIH KOHTEHT He NepeMellaer-
ca B shadow DOM, a ocTaetcs B cTaHgapTHOM, T. €. light DOM.
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12.4. CozpaHme kOMNOHEHTa NPOUNLHON KapTOUKHU

3apgava

BBl XOTHTC CO30aTh MHOTOPA3OBBIH KOMIOHEHT KAPTOUKH AA oTo0paxeHua npodHns
TONIB30BATENA.

PeweHue

Hcnon bSyHTB CIIOTHI B BallleM BeG-KOMITIOHEHTE AN nepenavd KOHTCHTA B ONpPCICICHHBIC
obnactu NpPpHAOKEHHA.

CHavana onpeacyiuTe WalnoH ¢ HEKOTOPBIMH CTHIIAMH M Pa3sMETKOH, KaK [IOKA3aHO B
npumepe 12.14.

Mpumep 12.14. Wa6nok npoduniHoi KapTOuKM

const template = document.createElement('template');
template,innerHTML = °
<styles
thost {
display: grid;
border: 1px solid #ccc;
border-radius: Spx;
padding: 8px;
grid-template-columns: auto 1fr;
column-gap: 16px;
align-items: center;
margin: lrem;

.photo {
border-radius: 50%;
grid-row: 1 / span 3;

}

.name {
font-size: 2rem;
font-weight: bold;
}

title {
font-weight: bold;
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}
<fstyle>

«div class="photo"><slot name="photo"></slot></div>
<div class="name"=><slot name="name"></slot><{div>
<div class="title"><slot name="title"»</slot></div>
<div class="bio"»><slot></slot></div>

Fl

B 3ToM wabnoHe ecTh TPH HMEHOBAHHBIX cnoTa (ororpadus, UM U TUTYN) H OAUH CAOT
ne ymondaduw ana duorpaduun. Cama peannsauns KOMIIOHEHTA AOBOALHO MHHHMATIBHA,
OH OPOCTO CO3NAET H NPUCOSANHsET TeHeBoH KopeHb K madnony {(npumep 12.15).

Mpumep 12.15. Peanuaauun xounoué;ﬁa

class ProfileCard extends HTMLElement {
constructor() {
super(};
this.attachShadow({ mode: ’'open’ });
this. shadowRoot. appendChild(template.content.cloneNode(true));

}

customElements.define( 'profile-card’, ProfileCard);

A Torg yrobel HEMONL30BATH KOMMOHEHT, Bbl MOMKETE YKa3aTe aTpuOyT slot B gouep-
HHX 3JIEMEHTaX, 4TOOB MOKa3aTh, B KAaKOH CJIOT AOMKEH MOMELAThCA KOHTEHT (npu-
mep 12.16). Inement 6uorpadun, y Kotoporo HeT aTpHOyTa slot, NOMEILAETCA B CNOT IO
YMOTUYAHHIO.

<profile-card>
<img slot="photo" src="/api/portraits/chavez.jpg" />
«div slot="name">®uanun Yapec</div>
«div slot="title">[enepanchii AupekTOp</div>
<p>OWIAMN - OT/MYHBIA FeHepanbHuid gMpeKTop.</p>
</profile-card>

<profile-card>
<img slot="photo" src="/api/portraits/Llynch.jpg" />
<tv slot="name">xemt NnHu</div>
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<div slot="title">Buye-npeavgenr</div>
<p>fxeMn - OTAMYHLE BULE-NPE3nIeHT.</p>
</profile-card>

Ha puc. 12.1 mokazaH pe3yabTaT BH3IVATH3IAIHMH KOMIOHEHTa "KapTouKa npogria’,
pesy P

®unnun YaBec

MeHepanbHbiA ANPEKTOP

@UANKI - OTNUYHBIA FreHepanbHblil AUPEKTop.

Puc, 12.1. Buzyanu3auss KapTOYKH [Ipodis

O6cyxneHne

B CSS-cTHIAX BLI, BO3MOKHO, 3AMETHIIN CENEKTOp :host, KOTOPHIA NpencTaBIAeT CTHITH,
NPUMEHAEMBIE K IHEHEE0MY XOCmy TIONb30BATeLCKOTO VIEMEHTA, ITO BIEMEHT, K KOTO-
pomy npusszan shadow DOM.

Ha »toMm MPHMEPE BB MOXKETC YBHACTD, KAK Be0-KOMIOHEHTH MO3BMIAKT CO3aaBaTh Mo-
BTOpHO HCHOHLZSYCMI:II:‘I KOHTEHT M MaxeThl. CNOThl — 2TO MOLIHEIH HHCTPYMECHT, KOTO-
pblﬁ NO3BONACT BCTABNATE KOHTCHT HMEHHO Tyla, Kyha HeOoOX0IHMO,

12.5. Co3paHne KOMNOHEHTa N306paxeHus
C OTNOXEHHOW 3arpy3Kon

3agava

Bam HYXEH NOBTOPHO l/ICl'IOJ'ILCiYCMbIF[ KOMITIOHEHT, conepmamuﬁ HBOGPaJKEHHe, KOTOpOE
HE 3arpyXxaeTca 10 TeX Nop, MoKa OHO HE MOABHTCA B OKHE IIPOCMOTPA.

Pewenue

HcnonesylitTe IntersectionObserver, yToOB! HOKIATHCA TIOABICHHA JIEMEHTA B MOJe 3pe-
HHA NPH IPOKPYTKE, 8 3aTEM YCTAHOBHTE 3MIEMEHT SrC Ha ColepKalleMcs H300paXeHHH,

DTOT penenT aganTupyeT peuent 6.1 U3 zaaswr 6, MPeNCTAaBIAd €ro peIlcHHe B Beb-
KoMIoHedTe {mpumepn 12.17 u 12.18).
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 Mpumep 12.17. KomnoHeHT LazyInage

class LazyImage extends HTMLElement {
constructor() {

super();

const shadowRoot = this.attachShadow({ mode: 'open’' });
this.image = document.createElement{'img');
shadowRoot . appendChild(this. image);

}

connectedCallback() {
const cbserver = new IntersectionObserver(entries =» {
if (entries[0].isIntersecting) {
console.log('Loading image');
this.image.src = this.getattribute('src');
cbserver.disconnect(};
}
R

observer.observe(this);
}
1

customElements.define('lazy-image', LazyImage);

<lazy-image src="https://placekitten.com/200/138"></lazy-image>

0b6cyxpenne

Kak TOALKO 371eMEHT HauHHAeT MNOABNATLCA B MOJNE 3peHHA, oOpaTHeIl BLI3OB
IntersectionQbserver MoMy4aeT aTpuOyT SrC W YCTAaHAB/IMBAET €ro B kadecTBe aTpHOyTa
src U300paXKeHNA, YTO 3aIYCKaeT 3arpy3Ky H3oOpameHHs.

B 3ToM mpuMepe MOKa3aHO, KaK CO3AaTh NMOIL30OBATENbCKHI INEMEHT, paciM-
PALLNIT BCTPOSHHBII 371€MEHT, HO MPH OTAOXKEHHOI 3arpy3ke usobpaxenHi oH
MOMET BaM M He noHanoOutbes. Bonee Horble Gpaysepel 1nd Teroe img
noagepxkuBaot atpulyT loading="lazy", koTOpbI# HMeeT TOT *¢ 3ddexT —
nizobpakeHne He 3arpyxkaeTca A0 Tex Nop, NoKa OHO HE NOABHTCA B MoNe
3pEeHHL
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12.6. CozpaHne KOMNOHEHTA PacKpbITUA WHGOPMaLUK

3apgava

Bel xotuTe 0TOGpa3HTL MM CKPLITH KaKOH-THOO KOHTEHT, HaXaB HEKyK kHonky. Ha-
MpuUMep, Y Bac MOXeT ObiTe pazaen Jdononaurensno (Advanced) B dopme, xotopslii no
YMOTUYAHHIO CKPBIT, HO KOTOPBIH MOKHO Pa3REPHYTh, HAXKAB KHOTIKY.

Pewenue

Cosnaijite BeG-koOMNoHeHT Aas packpbiTHA HHGopMaiuK (disclosure). KoMnoHeHT cocto-
HT H3 IBYX HaCTEH: KHOTKH, KOTOPAdA MEPEKNIOHAET COACPIKIMOE, H CAMOrQ COIePKHUMO-
ro. ¥ xax Aol u3 3THX ABYX 4acTei Oyaer ceoii cnoT. CnoT no ymonyauuio 6yaet npel-
HAZHAYEH AJIA COACPXKMMOTrOC, a AN KHONKH OyAeT BblieneH HMEHOBaHHBIH cloT. DToT
KOMMOHECHT TaKXK¢ MOKHO Pa3BEPHYTh HIH CEEPHYTE OPOrPAMMHEIM CHOCOOOM, H3MEHHB
3HayeHHe ero aTpubyTa open.

CHavana onpenenute wWabnoH NS KOMIIOHEHTA PACKPBITHA, KaK TOKA3aHO B MpUMeE-
pe 12.19.

Mpumep 12.19. LLabnoH koMnoHeHTa PAcKpPbLITUA

const template = document.createElement(’template');
template.innerHTML = °
<div>
<button type="button" class="toggle-button">
<slot name="title"></slot>
</button>
«div class="content">
<slot></slot>
</div>
</div>

L]

Peanuzanus koMnoHeHTa Noka3aHa B npuMepe 12.20.

NMpumep 12.20. Peanu3auunsa KOMNOHEHTa pacKpbITUA

class Disclosure extends HTMLElement {
// Cnedume 30 ampubymom 'open’, wmobsi peazuposamb HO USMEHERUS.
static observedAttributes = ['open'];

constructor() {
super();
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this.attachShadow({ mode: 'open' });
this. shadowRoot . appendChild{ template. content,cloneNode(true));

this.content = this.shadowRoot.querySelector('.content');

}

connectedCallback() {
this.content.hidden = !this.hasAttribute( 'open');
this. shadowRoot . querySelector (' . toggle-button’)
.addeventListener('click’, (} => {
if (this.hasAttribute('open')) {
// B danrsii momenm codepwumoe omobpawaenca; ydasume ampubym 'open’,
/7 umolsi ckpums codepiuMoe.
this. removeAttribute{ 'open’};
this.content.hidden = true;
} else {
// B Oannwil momenm codepwumoe ckpwmo; dobassme ampubym "open',
/7 umobet omoGpasumb Codepwumoe.
this.setAttribute('open’, '');
this.content.hidden = false;
}
s

attributeChangedCallback{name, oldValue, newValue) {
// OBHOBUME CKPHMOE COCMOAHUE CODEPHUMOZO HO OCHO8E HOBO20 3Havenus ampubyma.
if (newValue != null) {
this.content.hidden = false;
} else {
this.content.hidden = true;
}

/7 A 3nemenma Domo Oemb HONUCAMO wepe3 Jeduc,
customElements. define( ' x-disclosure’, Disclosure);

H nocneanee — BaM HyxHO 100aBHTh HemHoro CSS Ha ctpanuuy. B npoTHBHOM cyyae
JOYEPHHH KOHTEHT ByAeT MUraTh Ha CTPaHHLE HEKOTOPOE BPEMS, a 3aTEM WCYE3HET. JTo
CBA3AHO C TEM, YTO [0 PerMcTpatliH NONbL30BATENLCKOrC 3JIEMEHTa €rc MOBEACHUE HE
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3aaHo, H Opaysep He 3HACT O €ro C1oTax. ITO 03HAYaeT, YTO Ha cTpaHuue GyoeT OTo-
Opaxarbcs moloe noyepHee coIepKHMOE.

BaTEM, KaK TOIBKO MONB3IOBATENBCKHH IJIEMEHT OIIPEACHEH, JOUEpHEE COOEPAKNMOE NE-
PEMCILACTCA B CIOT H HCYE3A€T.

Jns Toro 4To0B HCMPABUTE 3TO, BRI MOMKETE HCNONB30BaTh CSS AN CKpRITHS Conepku-
MOTO 3MIEMEHTA [0 TeX MOop, MOoKa OH He OyNeT 3aperHcTPHPOBAH ¢ NOMOWBID NMCEBA0-
Knacca :defined.

 Mpuwmep 12.21. Yetpanenue npoGnems! ¢ MepuaHnem

x=disclosure:not{:defined) {
display: none;

CHavana copepxumoe Syaer ckpeito. Kak Tonpko nonb30BaTeNBCKUA 3neMeHT Syper
onpenencH, oH OyaeT nokasaH. Bel He YBHINTE MEpPLIaHHA, MOTOMY HTO COASPKHMOE YXKe
nepeMerleHo B cNoT.

Hakonen, Bel MoxeTe MCNONB30BaTh IEMEHT PACKPHITHA, KaK IOKA3aHO B NpHMe-
pe 12.22.

TMpumep 12.22. Ucnone3oBaHue 3nNeMeHTa PacKpbITHA

<x-disclosure>
<giv slot="title">MoapobHocTv</div>
310 nogpobHoe gouepHee COASPXMMOE, KOTOPOE DYAET PA3BEPHYTO WAM CBEpHYTO
NPM HAXBTHKH 33rONOBOYHOR KHOMKK.

</x%-disclosure>

Knonka nepexmouenun 6yner cogepxkars teket "Tlogpoduoctu” ("Details™), nockonsky oH
noMeilen B cnot title. OcransHoe cogepxkumoe GyneT MoMEIIEHO B CIIOT MO YMOTYAHHIO,

O6cywaeHve

KomrnoHedT packpbiTia MHGOPMALKMH HCMONb3yeT cBoll arpubyT open, uToOH ompene-
NHTh, NOKA3ILIBATE M JIOYEPHHH KORTEHT. [IpHn HAXATHH KHONIKH MepeknioYeHus OH A0-
GaBnseT UMM yaanseT aTpHOYT B 3aBUCHMOCTH OT TEKYLUETO COCTOAHHUA, A 3aTEM YCITOBHO
npuMeHAeT aTpuOyT hidden Kk JOMEpHEMY KOHTEHTY.

Brl Takke MoxeTe NporpaMMHO NEPEKIIOYATE JIOMEpHEe coaepkUMOe, T00aBiIAl HIIH
yaanss atpubyT open. 3to pafoTaeT, NOTOMY YTO KOMIIOHEHT HaOmMoJaeT 3a aTpHbyTOM
open. Ecnn BRI H3MeHNTE €ro ¢ nomousio JavaScript WAH aaxke B MHCTPYMEHTaxX paspa-
Sotunka Gpayiepa, Opay3ep BEI3bIBAeT MeToa attributeChangedCallback KOMMOHEHTA C
HOBBIM 3HaYeHHEM.
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ATpubyT open He MMeeT 3HaueHuA. Ecau bl XOTHTe, 4TO0b! cofepKUMOE OBINO OTKPBITO
Nno yMOMMaHUK, NPOCcTO 100aBLTE aTpHOYT open O€3 3HAUCHUS, KAK NOKA3aHO B NpHMe-
pe 12.23.

<x-disclosure open>
<div slot="title">MNoapobHHocT</div>
310 NoApobHOe AOMEpHEee COJepXMMOE, KOTOopoe GVAET pasBepHYyTC WM CBEPHYTO
NpY HAX3TUKA 3ATONOBOYHON KHONKK,
</x-disclosure>

Ecan BBl yaanute aTpubyT, apryMeHT newValue 1y napametpa attributeChangedCallback
Oyaer paseH null. B 3ToM cnyuae nodepHee coaepkumMoe OyaeT CKPhITO NMYyTeM IIpHMe-
HeHusa aTpubyTa hidden. Ecn ol noGaeute arpubyT O3 3HaUeHHA, KAK IOKA3aHO B NpH-
mepe 12.23, newvalue yaer npeactasaate coboil nyctylo cTpoky. B stom cnyyae arpu-
Oyt hidden Oyaet yaanen.

12.7. Co3pnaHue CTUNN3OBAHHOTO KOMNOHEHTA KHOMKW

Jagava

Brl xotuTe co3nath MOBTOPHO HCI'IOJ'II)?.)’eMblﬁ KOMNOHEHT KHOMKH C pa3/INMHEBEIMH BapH-
AHTAMH CTHIIA.

PeweHue

KHonka OyaeT 10CTYNHA B TPEX BAPHAHTAX:

¢ BapHAHT [0 YMOIHAHHIO, ¢ CePhIM (GOHOM;

4 "“primary" (0CHOBHOi1) BapHaHT ¢ CHHUM (OHOM;

¢ “"danger” (npeaynpexacHHe, OMACHOCTD) BAPHAHT C KPACHBIM (OHOM.

CHavana coszgaiite IWadmoH ¢ NONE3OBATENBCKHM CTHASM KHOMOK, a Takxe Knaccel CSS
ANS OCHOBHOIO H MpeAyNpeXIalollero BaApHaHTOR, KaKk NOKaszaHo B npumepe 12.24.

Mpumep 12.24. WWabnoH KHONKK

const template = document.createElement( ' template');
template.innerHTML = °
<style>
button {
background: #333;
padding: 0.5em 1.25em;
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font-size: 1rem;
border: none;
border-radius: S5px;
color: white;

button.primary {
backaground: #2563eb;

}

button.danger {
background: #dc2626;

}
<fstyle>

<button:
<slot><fslot>
</button>

Bénbman wacte 3Toro wabnona — 31o €SS, Cama pasMeTKa 115 KOMIOHEHTA AOBONLHO
OpoCTa; 3MIEMEHT button CO CIOTOM MO YMOIHaHHIO.
CaM koMnoHeHT ByaeT noaaepXKMBaTe aea aTpubyTa.
variant
Ha3isanue BapHaHTa KHOTIKK {primary HIH danger}.
type

ATpuOYT type, KOTOpbIi NepefaeTcs B Ga30BLIA INMEMEHT button. YCTaHOBHTE ANA He-
ro 3sHavyeHue button, 4ToObl NIPEAOTBPATHTEL OTNPARKY GopMbl (pHMep 12.25).

Mpumep 12.25. KomnoHeHT button

class StyledButton extends HTMLElement {
static observedAttributes = ['variant', 'type'];

constructor() {
super(};
this.attachShadow({ mode: 'open' });
this. shadowRoot . appendChild(template. content, cloneNode(true));
this.button = this.shadowRoot.querySelector('button');
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attributeChangedCallback(name, oldvalue, newValue) {
if (name === 'variant') {
this.button.className = newValue;
} else if (name === 'type') {
this.button. type = newValue;

}
customElements.define( ' styled-button', StyledButton);

Ana toro utobsl noGaBUTH NMPOCHYILHBATENA HAXKATHH, BaM Ha CAMOM OE7E HE HYKHO
BLITIOJIHATE HUKAKOH AONOAHUTENBHOH paboThl. Bl MokeTe 100aBUTh NPOCNYLIHRATENS
HOKATHA K 2neMeHTY styled-button, M OH OyAeT aKTMBHpPOBAH NPH HAXATHM OCHOBHOM
KHONkY Graronapa AenernpoBanuio codbiTHil. C ROMOWIBIO JENErHpOBaHAA COOBITHH EBI
MoxeTe N00aBHTE POCAYIIMBATENA COObITHIE K POAUTENBCKOMY 3TEMEHTY, H COOBITHA B
€0 JOUCPHHX NEMEHTaX Takxke OYIYT 3aMyCKaTk MpOCNylHBaTens coSuTHII poanTeb-
CKOIQ 3/IEMEHTA.

Hakouel, BoT Kak Be HyaeTe HCMOALIOBATE KOMINOHEHT styled-button (npumep 12.26).

: Mpumep 12.26. Ucnonb3oBaHne KOMNOHEHTA CTUNM3OBAHHON KHOMKY

<styled-button id="default-button”" type="button">Mlo ymonuaHui</styled-button>
<styled-button id="primary-button" type="button" variant="primary">
OcHoeHoM
<fstyled-button>
<styled-button id="danger-button” type="button" variant="danger">
ONacHoCTh
</styled-button>

06cyxaeHne

CTUNL OpUMEHAETCA NYTEM YCTAHOBKH HMEHH KJIAcca B DNIEMEHTE button paBHLIM MMEHH
napameTtpa. 3T0 NPUBEAET K TOMY, YTO COOTBETCTBYIOWIEE NIpaBHiIo CSS npuMeHHT xe-
naeMuli upet dona.

Bam He HYKHO MMeThH HHKAKOro Koja B connectedCallback, 4TOOBI MPUMEHHTE KJIACC, TTO-
ToMy uTO Opaysep BurzoBeT attributeChangedCallback ¢ HaYaNbHEIMH 3HAYCHHAMH, A TaK-
Ke ¢ ToOBIMH Mmocneay MY 0OHOBICHHBIMH 3HAYEHHAMH.

Bri moxete n06aBHTh NpOCNyLIMBATENA HAKATHH K CTHIH3IOBAHHOH KHOIKE TAKHM JKE
00pazoM, Kak ¥ K obbiuHoi kHonke (npuMep 12.27).
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<script>

document, querySelector('#default-button’).addEventListener('click', () => {
conscle.log( 'Haxata kHonka Mo yMoAuaHWL' };

s

</seript>

<styled-button id="default-button" type="button"sllo ymonuaumio</styled-button>



FMABA 13
JneMeHTbI MHTepdeuca nonbL3oBaTens

13.0. BeepeHue

CorpemenHbie Opay3epel HMEIOT HECKOIBKO MOMIHBIX BCTPOCHHBIX 3NEMEHTOB MONBL30-
BaTeNbCKOTO HHTEpdeElca, KOTOpBIE BBl MOMXKETE HCNONL3OBATL B CBOEM MPHJIOKEHMH.
Panee misA moaoOHBIX KOMOOHEHTOR HHTepdeitca TpeboBanuch cTOpoHHHE OHONHOTEKH
(MM BBL MOTAM CO3AaTE COOCTREHHBIE).

flnanoroBble OKHa

BenneiBarompe AHanoroBsle OKHA ABJIAIOTCS OCHOBOH MHOTHX NpHAOKEHUH, ofecnedn-
BadA oOpaTHYIO CBA3L W 3aMpalIMBai BB AaHHBIX. CylllecTByeT HecUHCIeHHOE MHOKECT-
BO OHOMHOTEK AMANOTOBLIX OKOH, U Bbl MOXeTe Co31aTb COOCTBEHHYIO. COBPEMEHHBIE
Opay3eps! yKe MHOTOE AeNal0T ¢ NOMOLULIO deMeHTa <dialog>. 3TO BCIUIBIBAIOLLEE (POD-
up) AManoroBoe OKHO, KOTOpOE BKIH0YAET B cela (OH, JaKPHIBAICIIHI OCTAIEHYH YacTh
cTpaHuibl. Bpl MoXeTe MPUMEHUTE CTHIH Kak K (OHY, TaK M K AHATOrOBOMY OKHY ¢ MO-
Mowiplo HeOonboro konudectsa ctuneil CSS. Io yMonuaHHo AnanoroBoe okHO npea-
CTaBNAeT cOOOK MPOCTO BCTUIRIBAIOILEE OKHO, 33 KOTOPbIM HAXOAMTCA HEKOTOpblil (OH.
Bam peinarts, n06aBngTh 14 3ar010BOK, KHOKH H OpyroH KOHTEHT.

HekoTopele OHATOTOBRIC OKHA COAEPIKAT HECKOJIBKO KHOMOK, M BBl XOTHTE 3alYCTHTH
pa3HBIil KOX B 3aBHCHMOCTH OT BblOpaHHOro BapHaHTa HaxaTHA. Hanpumep, B pexnme
NOATBEPKAECHHA MOTYT ObITh KHOMKH MOATBEPAACHAA H OTMEHBI. Bam Takxe HyxkHO Oy-
JeT COpaBHTBCA € 3TUM CaMOCTOATENBHO, 100ABHB K KHOMKaM NpOocTywuBaTeneit cofel-
THiT HaxaTnsa, B KaXZoM NpocHyWHBATENE COOBITHH BB MOXKETE 3AKPLITh JTHATOrOBOE
OKHO, BBI3BAB IS HETO METOA close — BCTPOCHHOE B AHANOTOBOC OKHO CPEACTBO, KOTO-
poe npuHHMaeT HeobA3aTenbHbIA apryMenT, Mo3BONAIOMMIE YKa3aTh BO3BPAIaEMOE 3Ha-
yeHue {return value). Ero MOXXHO npoBepUTh MO3IKE C NMOMOLILK CBOWCTBA returnvalue
AMANIOTOBOTO OKHA. Tak MMKHO NMepenaBaTk JAHHBIE M3 IHANOTOBOrO OKHa oBpaTHO Ha
CTPAHHILY, ¢ KOTOPOH OHO BBINO OTKPHITO.
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3IneMeHT details

OneMeHT <details> — 3TO KOMIIOHEHT, COOECPHUMOE KOTOPOTO MOMXHO CBODA4YMBAT.
Y Hero ecTh HeKoe KpaTkoe coAepkaHue (summary), oTo0paxaeMoe B HHTEPAKTHBHOM
neMeHTe. LLSIKHYR 00 3TOMY MIEMEHTY, Bbl MOKETe 0TOOPaINTh HIH CKPBITE NORpo6-
Hoe cofepxHMoe. Kak W B ciydae ¢ AMANOrOBHIMH OKHAMH, BBl MOJXKETE CTHJIH30BaTh
KOMIOHEHT ¢ noMowsio CSS M MepeKmioyaTh €ro BUAHMOCTL ¢ noMoeitsto JavaScript.

Bennbisalowme okHa

Benneisawmee okHo (popover) noxoxe Ha AMATIONOBOE OKHO. 3TO Apyroil THN BCIEI-
BAKLIETO YeMEHTa. Mexay BCIUIBIBAIGIIMM H JHANOTOBLIM OKHAMH €CTh HECKOMBKO OT-
JHYHA:

¢ [mIenyokK 3a npencnamMy BCIVIEBALWIECTC OKHA NPHBEICT K €ro 3aKPBITHH),

4 BH NO-TIPEKHEMY MOXCTC B3auMOAeHCTROBATHL C OCTAAbHOM YACTLIO CTpPaHHUEI, NMOKa
0T06pa)1<ae’r CA BCIVIBIBAKOINES OKHO,

4 bl MoxeTe npespaTHTL M0G0 HTML-3neMeHT BO BCNIRIBAIOILES OKHO.

YBegomneHus

CMapThoHBl WHPOKO HCMIONB3YIOT YBEAOMIEHHA, H Donee HOBLIC ONEPALMOHHBIE CHCTE-
MBI Takke NoAAep:KHBaloT yBeaomMieHHsa. CoBpeMeHHEIe Opaysepsl nmetoT APl nna orto-
OpaxeHus coOCTBEHHRIX YBEAOMIICHHH ONEPAlHOHHOM CHCTEMBI, 3AMYCKAEMBbIX € NOMO-
ek JavaScript. [lonb3oBaTent AoMKeH NPEAOCTARATE pa3pellicHHE HA OTIPAaBKY 3THX
yBegoMacHWH. OHM co3palores B BameM JavaScript-koae no zanpocy Bo BpemA paboThl
NIPHITOKEHHA.

13.1. Co3paHne AnanoroBoro okHa
npeaynpexaeHus

Japava

Bbl XxoTHTE 0TOOpa3IUTE AHAIOTOBOE OKHO C TIPOCTHIM cooblueHHeM U kHonkol OK, Ha-
AATHE HAa KOTOPYH 3AKPHIBAET OKHO.

PewieHue

Henonbayfite aneMenT <dialog> ¢ kHoNKoi OK.

Jror APl moxkeT He nmoaacpxkupaThcs cTapeiMH Opaysepamu. [locnennue
AAHHBIE 0 cOBMeCTHMOCTH cMoTphTe B CanlUse (https://oreil.ly/tk52g).
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CHavana onpeaenute HTML-koa ans saluero JIHanoroBoro OKHa, KAK NOKA3aHO B NPH-
mepe 13.1.

<dialog id="alert">
<h2>Mpegynpexgeque</hz>
<p>3TC AWANOroBOE OKHO NPeAyNpexaeHWA.</p>

<button type="button" id="ok-button">0K</button>
</dialog=

<button type="button" id="show-dialog">okazaTe auanor</button>

Bam nonaaobarcs aea ¢parmenta JavaScript-kona. Bo-nepseix, Bam OGyaeT HyxHA
GyHKUMA Ins 3anycka OTOOpaKeHWS OHANOrOBOTQ OKHa, a 3aTeM BaM notpedyerca
npochaywiupatens coObiTuil 11 kHonkd OK, 4ToObi 3akpHITH NHaNOroBOE OKHO {NpH-
mep 13.2).

Mpumep 13.2. JavaScript-kog anA guanoroBoro okHa

// 3adaime duanozoaoe okHO, KHONKY OK U 3AemeHmsl 30NYCKG OKHA.
const dialog = document.querySelector('#alert');

const okButton = document.querySelector{'#ok-button');

const trigger = document.querySelector('#show-dialeg');

// 3axpotime duanczosoe okHo HawamueM kvonku 0K.

okButton, addEventListener('click', () => {
dialog.close(};

3

// OmoGpasume OUANOZ0B0E OKHO NPU HAKGMUL KHONKU 3anyckad.
trigger.addEventlListener('click', () => {
dialog. showModal();

JBK

B pesynsTaTe 0TKpOETCA JHANOrOBOES OKHO, MOKa3aHHoOe Ha puc. 13.1.
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Tlokasars awanor |

MpeaynpexaeHue
370 AWaNoroBoe OKHO npeaynpexacHua.

(oK ]

Puc. 13.1. lnanoroeoe okHO NPERyNpexIeHIs

O6cyxaenne

Meton showdodal, HCTIONB3YyEMBIH B IHANOTOBOM OKHE, MOKA3BIBACT MOOQIbHbIN INANOT.
Mogaansupiit guanor GIOKUpYeT OCTANBHYIO YacTh CTPAHHILL A0 TeX NMOp, NOKa MOJaNb-
HOE OKHO He OyaeT 3aKkphiTo. 3TO 03HAYaeT, YTO €CH Bhl OTKpOeTe MOJalbHBIH AHANOT,
LETYOK [0 APYTHM MIEMEHTaM CTPaHHLE He OyxeT umete 3pdexra. B MonansHoM qua-
JIOroBOM OKHE (OKYC HaxoguTcs "B NOBYUIKE" BHYTpH auanorosoro okHa. Mcmonbzosa-
HMe Knaeuun <Tab> npHeeAeT K IUMKAMYECKOMY MepeKIoyeHHIo ¢oKyca TONBKO Ha
3JIEMEHTEI, KOTOPEIE HAXOOATCA B OHAIOroBoM okHe. Ecin 310 He To, 4TO BaM HYXXHO, BH
TaKKEe MOKETE BhI3BATh MeTOA show. [Ipu 3TOM OTKpoeTCA nemodarshoe NHANOTOBOE OK-
HO, KOTOpOE MO3BOJIMT BaM B3aHMOARHCTBOBATH € OCTAILHON YacTBIO CTPaHHLUBL, TOKa
OHO OTKPBITO.

Haxarue knonkn OK 3aKkpoeT AMAanoroBoe OKHO, MOCKQALKY MPOCTYIUHBATEAL HAXKATHH
BRI30BeT yHKIHIO dialog.close, HO BH TAKOKE MOKETE 3AKPBITH MOJANLHOE OKHO, HAXAB
wiaBuwy <Esc>. g Toro 4ro0sl 3aMKCHPOBATE 3TC, BBl MOXKETE NPOCIYIATE COORITHE
cancel granora, OTMeHa AMATOrOBOro OKHA ¢ TTOMOIIbLI0 Knasuiud <Esc> Takie BHI30BET
coObiTHe close 3aKpLITHS QHAJIOTOBOTO OKHA. HakoHel, 3aKpeITHE NHATOrOBOTO OKHA
BPYYHYHK ¢ [TOMOMBIO KOMaHIE! close TAKKE BEI3OBET CODBITHE 3AKPBITHA.

OneMeHT «<dialog> TAKIKE WMEET HECKOMBKQ MPUATHBIX (PYHKUMH, IOCTYOHRIX ¢ K/I4BHA-
Typel. Koraa el HaxxuMaete xHonky Iloxasate guamor (Show Dialog) m ananorosoe
OKHO OTKPBIBAETCH, MOABJAETCS KHONKA MEpBoro (OKYCHPYEMOIe MIEMEHTa, KoTopas
ABTOMATHYECKH nonyuaet poxycupoeky. B nannom cnyuae 310 kHonka QK. Brl moxete
H3MEHHTh 3TO NoBedcHHe, 100aBHE aTpOYT autofocus K 2MEMEHTY, Ha KOTOPOM Bbl XOTH-
TE MONY4YUTE POKYCHPOBKY IIPH OTKPBITHH AMANOTOBOIO OKHA.

Korza BeI 3aKkpoeTe AHANOrOBOE OKHO, HKABR Kmapuwy <Esc> unu kHonky OK, dokyc
KJIaBHATYDPB BepHeTca K kHonke TlokazaTh quanor.

Brr moxeTe oOpMUTE KAK caMO AMATOrOBOe OKHO, TAK M €ro Noaympo3padHblil GoH ¢
noMoineio CSS. [Ina nuanoroeoro okHa Bel MOXeETe HOOAaBHTE npasunc CSS, opHEHTH-
POBaHHOE Ha CaM 3MeMEHT <dialog>. Jna Toro uTobhl NpuaaTe CTHAKO GOH — HanpHMep,
BBl MOMKETE 3aX0TeTh, UTOOR OH GBI MONYNPO3PAYHOTO YEPHOrD I1BETA — BBl MOXETE
HCMONBI0BATE CEBNOYIEMEHT : :background (mpumep 13.3).
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MNpumep 13.3. Ctunuaauun cona

#alert: :backdrop {
background: rgba(®, &, 0, 0.75);

13.2. CoapaaHue aManoroBoro okHa NOATBEPKAECHUS

3agava

Bel xoTHTE NpEII0KHTE MMONBI0OBATEN MOATBEPIANTL ONEPALHIO. B M[pHIaleHny non-
HEH OTOGPa)KaThCH BOTIPOC H JOJIAKHEI OBITE KHOITKH NOOTBEPAKICHHA H OTMCHEI.

PeweHue

37O ellle OUH OTIHMHLIR BAPHAHT MCTIONR30BAHHA 3MTEMEHTa <dialeg>, CHauana cozaaii-
Te COAepKHMMOE Balllero QUANora ¢ NoACKAa3sKaMM W kHOMKAMH', KAK MOKA3AHO B opume-
pe 13.4.

Mpumep 13.4. PaameTka auanora noaTsepxaeHun

<dialog id="confirm">
<h2=MogTBepxaeHne</h2>
<p>Bbl yBepeHw, YTO XOTHTE CAenaTe 3Tol</p>

<button type="button" id="confirm-button">NoaTeepantu</button-
<button type="button" id="cancel-button">0tmeHa</button>
</dialog>

<button type="button" id="show-dialog'>MNokazaTe guanor</button>

Bosmoxno, 3ToT API noka nonnepxmneaetca He ecemu Gpaysepamu. [Mocneaune
JaHHEIE O coBMecTumocTH emoTpuTe B CanlUse (https://oreil.ly/tk52g).

Bel xoTHTe, YToOhl 00¢ KHOMKM 3aKpBIBAIW JHANOrOBOE OKHO, HO BBIIIOJHANH pa3HBIE
JeicTeua. Jlna aToro BBl MOXeETe nepenaTh B dialog.close cTpOKOBLIM apryMeHT. 1o

' B ucxoanom xone na GitHub B html-dafine owubka. Tern <button> 10mKHE nMeTh atpubyr id, Kak
NOKA3aHO ICh, 4 He aTpubyTh class, Kak B GitHub. — Hpum. ped.
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YCTAaHOBHT CBOHCTBO returnvValue JUTs CaMOro JHANOTOBOrQ OKHA, KOTOPOE BBl CMOXKETE
MPOBCPHTE IPH MONY4YeHuH coGbITHA close (mphumep 13.3).

Mpumep 13.5. Mpocnywwneartenu cobLITUIA ANA AMANOroBoro okHa NOATBEPXAeHUA

const dialog = document.querySelector('#confirm'});

const confirmButton = document.querySelector('#confirm-button');
const cancelButton = document.querySelector('#cancel-button');
const trigger = document.querySelector('#show-dialog'};

confirmButton.addEventListener( click', () => {
/7 3axpoiime Buanozosoe OKHO € BO38pGWOeMIM 3HaueHuem 'confirm’
dialog.close{'confirm'};

b

cancelButton.addEventListener('click', () => {
// 3axpoiime duanozosoe OKHO, BEpHYB 3wauexue 'cancel’
dialog.close{ 'cancel');

b

dialog.addEventListener('cancel', () => {
/7 Ormena © noMowpl KAgeuuwts <ESC> He NPUBODUM K BO38PAUAEMOMY 3HAYEHUN.
/7 Ycmanosume 30ece 3navenrue 'cancel', umolb 0Bpabomiux
// CobbmUA 3AKDNAUR NOAYMUA NDOABWTLHOE 3HOYEHUE.
dialog.returnValue = 'cancel’;

}3H

dialog.addEventListener( close’, () => {
if (dialog.returnvalue == 'confirm') {
// Nonez08ament HAXAR KHONKY nodmaecpdenun. Bunoawume delcmaue,
// nanpumep, coadalime wiu yoarume darHbe.
} else {
7/ loAs2080mens HAXG KHONKY OMMEHN (W KAQSUWY <E5C>.
// He swnonwsiime dedcmaue.
}
W

trigger.addEventListener( 'click', ()} == {
dialog.showModal();
s
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[TosBHBIIEECS B pe3ybTaTe AMANOTOBOE OKHO NOATEEPKACHHA BRINIALAT TaK, KaK NOKa-
3aHO Ha puc. 13.2.

MoaTeepxxaexHune

Bbl yBEpEHbI, YTO XOTUTE cAeNaTh 3To?

Nogreepante || OTmena

Pue. 13.2. MnanoroBoe 0OKHO NOATBEPAKASHHA

O6cyxaeHue

Ecnn nmone3oBarens Ha)KUMAET OJIHY H3 KHOMOK, AMANOTOBOE OKHO 3aKPHIBAETCA € BO3-
BpalLaeMbIM 3HAYEHHEM, KOTOPOE 3aBHCHT OT TOrO, Kakad KHonka Obina Haxkata. IMocne
3aKpbiTHUA AHANOroBOro okHa OyaeT BLIAAHO COOBITHE close, B KOTOPOM BBl MOMXKETE IPO-
BEPHTL CROHCTBO returnValue. Ecnv Bo3BpaulaeMoe 3HadeHHe paBHO confirm, BBl 3HAETE,
YTO NONL30BATEAL Hakal KHONKY NOATBePKACHHUA. B NPOTHRHOM Cyuae BO3BPAINASMOS
3HaYEeHHE PaBHO cancel, H Bbl MOXKETe OTMEHHTh ONEPALIHIO.

B sToM npumepe Takie npocnyliubaeTcs coOnTHe cancel. QOHO 3anyCKASTCd, SCNH IHA-
JIOrOBOE OKHO 3aKPHIBAETCA HaxkaTHeM knasuinn <Esc>. Korga aManorosoe 0KHO 3aKphl-
BaeTcA TakHM oOpa3oM, returnValue He ODHOBNAETCA M COXPAHAET TO MpPEALIAYINEGS IHA-
YeHHE, KOTOpOE ¥y Here Owino. Jna Toro uytobbl yGeANTECA B MPaBHILHOCTH returnvalue,
obpabotuuk cobbiTis cancel yCTaHaBIMBAET €ro. JT0 paboTaeT, NMOTOMY 4UTO COOLITHE
close 3anyckaerca nocae coObitha cancel. Tlockoneky knaBHwa <Esc> zamyckaer 310
coOBITHE, BAM HE HY)KHO Ha CaMOM Jlefle TIPOCcAYIliMBaTh HaxaThe Kiasuinun <Esc>.

3aueM BaM HyxHO 0DpabatbiBarh 10T ciy4ai? Hy, ecid B 3aKpoeTe JHAIOrOROE OKHO,
oHo He Oyaer ynaneHo. OHo no-npexHeMy cyuiectsyer B8 DOM, nopocto CKpeiTo, H N0-
NPeXHEMY HMEET TO e 3HaYSHHUE returnValue. [Ipeanonoxkum, 4To paHee Bl OTKPBIBAIH
AUanoroBoe OKHO U HaxxuManu kHonky Ioareepauts (Confirm). BozepalaeMoe 3Haue-
HHE paBHO Tenepk confirm (NoaTBEepkAcHKE). ECy BLI CHOBA OTKPOETE JAHANOTORBOE OKHO
NOATBEPMACHHUA W OTMCHHTE €ro HakaTHeM KHoONKH <Esc>, npu obpaborke cobbrtus
close Bo3BpallaeMoe 3HaAUYCHHe No-npexHeMy Gyaer confirm, Jng Toro yToOs W30EKaTh
3TOi NOTEHUHANBHON OMHOKH, Bbl MOKETe MCnonL30BaTh 00paboTurk cobRITHA Cancel,
4TGB! ABHO 34AaTh retyrnValue THaueHHEM cancel.
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13.3. Co3gaHue BeOG-KOMNOHEHTA
AWanoroBoro 0kHa noATBepxKAeHUA

Jagava

Bel xoTHTE CO3OATH HACTPAHBACMOE JTHANOTOBOC OKHO NOATBEDKICHHA. Koraa ee! noka-
3BIBACTS THANOMOBOC OKHO, BMECTO TOTO 4TOORI NpoCHYUWHBATE HECKOJLKO COGhITPIIr“], Bbl
XOTHTE NONYYHTH Promise, KOTOpI:lﬁ COOTBETCTRYCT BO3BPAINACMOMY IHAYCHHIO.

Pewenue

[TepeHecHTe AHANOTOBOE OKHO B BED-KOMMOHEHT, MCMONB3Yd CJIOT AN coobuieHHd o
noareep:xkaeHnn. KoMnoReHT npenoctapnfeT meTold showConfirmation, KOTOpEIH HCOONB-
3Y€T Promise,

Boamoxno, 3toT APl noka noaaepxupaerca He Beemu Opaysepamu. [Mocneaxue
JaHHblE 0 coBMecTHMOCTH cMoTpute B CanlUse (https://oreil.ly/tk52g).

Kak n B cnyyae ¢ G0IbUIMHCTBOM Be0-KOMIIOHEHTOR, HAYHUTE C ONpPEACNCHHA 1WabnioHa,
Kak noka3aHo B npumepe 13.6.

const template = document.createElement{'template'};
template.innerHTML = °
<dialog id="confirm">
<h2>NoaTeepxgeHne</h2>
<p=<slot></slot></p>

<button type="button" id="confirm-button">Mogteepanre</button>
<button type="button" id="cancel-button">0vmeHa</button>
</dialog>

A
]

[l[abn0H cooep>KHT cNoOT, B KOTOPbIH OyaeT 3arpykaThCa J0YEPHES COASPHKUMOE KOMIIO-
HeHTa. [Janee B npuMepe 13.7 nokasaHa peanu3alida KOMIOHEHTA.

Mpumep 13.7. Peanu3aumna KOMNOHEHTa NnoaTBEPXKAEHWUA

class ConfirmDialeg extends HTMLElement {
connectedCallback() {
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const shadowRoot = this.attachShadow({ mode: 'open’ });
shadowRoot . appendChild(template.content,cloneNode(true));

this.dialog = shadowRoot.querySelector('dialog'});
this.dialog.addEventListener( ‘cancel’, ()} => {
this.dialog.returnvalue = 'cancel';

s

shadowRoot . querySelector('.confirm-button')
.addEventListener( ‘'click', (} => {
this.dialog.close('confirm');

135

shadowRoot . querySelector(',cancel-button')
.addeventListener('click', (} == {
this.dialog.close{'cancel');
I3
}

showConfirmation() {
this.dialog. showModal(};
return new Promise(resolve =» {
// Ppocayuaiime credyiouee cobsmue 3aKpwmus U paspewure Promise,
// Paszpeuwune Promise C NOMOWLH AO2UNECKO20 3FHANEHUS, YKQ3NEOKYE20,
/7 ROMAN AU NONB30BAMENL KHONKY nodmeepxdenus,
this.dialog.addEventListener('close’, ()} => {

resolve(this.dialog.returnValue === 'confirm');
oo
// fpocryuatme cobwmue moabko oduw paz, 3amem ydasume NPOCAVWUBAMEAD.
once: true
H;
1)
}

}

customElements.define( ' confirm-dialog’, ConfirmDialog);

Ipeanonoxum, Bel XOTHTE MCIOAL30BATh 3TOT KOMIIOHEHT I/ MOATBEPKACHHUA ONepa-
LUMH yOalneHds. Bel MoxeTe 106aBUTE 2MEMEHT Ha CBOIO CTPAHUILY € 3alpocoM MOATBEp-
MAEHNA B KAYECTRE NOUEPHETO cogepxuMoro (npuamep 13.8).
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Mpumep 13.8. PaameTtka Kounom;ma

<confirm-dialog 1d="confirm-delete">
Bu yBepeHW, HTO XOTHTE YA3AAWTh 3TOT INEMEHT?
</confirm-dialog>

Jlna Toro 4Tobbl 0TOOpAZUTH AHANOroBOE OKHO, BeIOepuTe 3neMenT DOM u BhIZOBHTE
ero meroa showConfirmation. [JloxauTech BOIBpAlLEHHMA Promise, 4T0ObI MONYMHTE BO3-
BpalllaeMoe 3HaYcHue (npumep 13.9).

Mpumep 13.9. Ucnone3oBaHMe KOMMOHEHTa AWaNOroBoro okHa noareepXxaeHus

const confirmDialog = document.querySelector('#confirm-delete');
if (awalt confirmDialog.showConfirmation()) {
/7 Buinoanume onepayim yoaneRun.

Kak u B ciyyae c peuentoM 12.6 u3 enaset 12, BaM Hy»*HO 100aBHTBE HEMHOTO CTHIIEH
CSS, 4TGB! CKpBITL IOUEPHES COALPKUMOR, NOKA OHO He GYAeT NOMELIEHO B CNOTHI, U
TakuM 00pa3oM MpeIOTBPATHTE MEPLAHHE COOEPKHMOro AMANOTOBOTO OKHA {0pM-
mep 13.10).

Mpumep 13.10. YerpaHeHune npoﬁne;bl C MepuaHuem

confirm-dialoeg:not(:defined) {
display: none;

O6cyxaeHue

10 XO[JOI.I.[HH NpHMEP MOJIC3HOCTH Be0-KOMNOHEHTOB 1N HHKANCYNAUHH NMIB30BA-
TeNbCKOro noeeacHusa. B atom Cny4ae Bbl TAKKe A0BABHAK NONL3IOBATENLCKHIT MeTOA,
I(OTOpblﬁ 6)’118'1' BLI3LIBATECH MIBHE. ITOT METO[ 0T06pa>|<aeT JUATOTOBOC OKHO H uibae-
JAeT OT HEOOXOAMMOCTH NpoCcnyHBATh MHOMXKECTBO coOpiTHil. Bbl MpocTO OTKPBIBACTE
AHATIOrOBOC OKHO H XKICTE pe3ynbTaTa,

13.4. Ucnonb3oBaKKe 3NeMeHTa PackpbITUA MHOpMaLUK

3apaua

Y BaC €CThb KAKOH-TO KOHTEHT, KOTOPEIA BbI XOTHTE MOKa3aTh HAH CKPLITh ¢ MOMOILLIO
NepeKIOYeHUA KHOTIKH.
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Pewexue

HcnoneayHte BCTpOEHHEIH 3eMeHT <details> (npuMep 13.10).

Mpumep 13.11. Wcnonb3osanme anemenTa details

<details>

<suUmmary>JononHuTencHe CBEAeHNA< /Summary>

Bot HEKOTOpHE AONOAHHUTENLHLE A4SeTanNW, KOTOPWE Bb MOXETE WIMEHWTL.
</details>

Korga ceegenus details OydyT cBepHYTHI, BBl MPOCTO YBUAWTE KHOMKY 3an0ycka AOMOI-
HUTeNnbHOH HHpopManuu (puc. 13.3).

» [lonoAHUTENBHBIE CBEASHWA

Puc. 13.3. CeepuyTblif snemeHT details

Koraa eel Haxxmumaere Ha JdonoaunTeasHeie ceegenna (More Info), oTkpeiRaeTca noa-
poOHan HHdopMalHsA, a CTPeNKa MEHAETCA, YKAa3blBad HA TO, YTO COAEPKHMOE PA3BEPHY-
TO (pHc. 13.4).

¥ NONOAHUTENLHBIE CBEASHUA
BOT #eKoTopble AOMONHUTENbHBIE RETaNW, KOTOPLIE Bbl MOMETE HIMEHNTH.

Puc. 13.4, DneMeHT paciHpeHHEIX CBSACHHI

O6cyxaenne

ITo ymonuaHuio BHYTPeHHEE COACPKHMOE CKPEITG, H BBl YBHIMTE TOJILKO JIEMEHT pac-
KPBITHA C COAEPKUMEIM DJIEMEHTa <summary> B 2ToM cnygae 6yaeT otoOpaxatbes TONb-
ko Haamuck "Jlonoauutenvhbie ceenenus” (More Info). Koraa Bel HaMMere KHONKY-
TPEYTOJIBHHK, MOABHTCA CKPRITOE colepiHMoe, Ecnu BEL HawkMeTe Ha Hee emie pa3, co-
AEPIKHMOE CHOBA CTAHET CKPBLITBIM.

Bel MOXETE M3MEHHTEL 3TO MOBEAECHHUE MO YMOJHAHHIO ¢ NOMOLUBIO aTpubyTa open. Ecn
Bbl ZoGaBuTe 2TOT aTpHOYT, coZep:KuMOe CTaHeT BUAHMBIM {(npumep 13.12).

Npumep 13.12. Ynpasnexue COCTOSIHUEM 110 YMOMYAHMUIO C NOMOLLLIO aTpubyTa open

<details open>
<SUMmary>JononHuTebHEe CeegeHns</summary>
370 copeprmMoe OTOOPAXIETCA NO YMOAHAHWK,
</details>
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HakoHeu, BB TAKKE MOXKETE NEPEKIIYATE COAEPKUMOE ¢ noMouibio JavaSeript. But Mo-
#KeTe HanpAMYK W3MEHHTL 3HA4YCHHE aTpHUOYTa open 3JEMEHTA, KaK MOKA3aHO B NpPHMe-
pe 13.13.

Mpumep 13.13. MNepeknioyeHne BUAUMMOCTH C NOMOLLI0 JavaScript

/7 foxazams codepwumoe
document .querySelector( 'details’).open = true;

BonpuwiHHCTBO Opay3epoB WMEIT XOPOIIYH NOLICPKKY BOSMOXKHOCTEH A7S 3TOrO 3Me-
MEHTA, HAEHTHOHLIMPYA 2JEMEHT MEPEKITICUEHHS LI MPOTPaMM YTEHHA € YKpaHa W yKa-
3bIBAA €O PasBEPHYTOE MK CBEPHYTOE COCTOAHHE.

13.5. OtobpaxeHue BCNNbLIBAKOWEro OKHa

3agava

Bel xoTuTe 0T06]Ja3HTb BCIALIBAKOULIES COACPHKHMOE NPH HAXKATHH IOJB30BATENCM Ha
KHOMKY, HO IIPH 3TOM TNO3IBOJIHTE NDOJIL30BATCIHY B3AHMOICHCTBOBATE ¢ OCTANBHONH 4a-
CTEH CTPAHHLBL.

Pewenue

[puceoiite aneMeHTy aTpuOyT popover W noOaBuTe aTpUOYT popovertarget K KHOMKe 3a-
nycka (npumep 13.14).

Mpumep 13.14. ABTOMaTHYeCKOe NOAKNIOYEHWE BCNNbIBaOWero 'om-la

<button type="button" popovertarget="greeting">0TkppiTb BCNAbBaluee okwo</buttons
<diy popover id="greeting">lpueer, mpi</div=>

Bosmoxuo, 3toT API noka nognep:xueaetcs He Beemu Gpaysepamu, [Tocneanne
AaHHble 0 coBMecTHMOcTH cMoTpHTe B CanllUse (https:/oreil.ly/YFjQX).

OGcyxaeHne

BennsiBarolee 0KHO OTIHYAETCA OT AHANOTOBOTO OKHA:
¢ BbI MOXXETE OTKPBITE ero 6e3 Hemonbiobaua JavaScript;

4 B HeM HeT oHa, Kak B THAJIOTOROM OKHE;
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4 B OTAMYHE OT JHANOTOROTO OKHA, BAM HC 34IpeicHoO B3aHMOAENCTBOBATE ¢ OCHOBHOM
CTpaHHHeﬁ BO BpCMA OTOGPaKeHHH BCIITBIBAIGINETO OKHA,

4 KOrIa Bel INSIKAETE 34 npcicnaMy BCIIBIBAKMECTO OKHA, OHO 3AKpBIBACTCA.

Ana Toro yrobbl NpeBpaTHTL MEMEHT BO BCNNLIBAIOWIES OKHO, BBl IIPHCBAHBAETE €My
aTpuOyT popover. [Ins amemeHTa popover Takke Tpebyerca aTpuOyT id. Jns Tore utolul
CBA3aTE TPUITEPHYKY KHOMKY CO BCIUIBIBAIOUIMM OKHOM, KHOIKE MPHCBAUBAETCH aTpudyT
popovertarget. 3HaueHWe 3TOro atpulyTa ACMKHO COOTBETCTBORATH id BCIULIBAIOIIErO
OKHA.

OnanuM 13 Hepoctarkos API BennbiBalowliero okHa B €ro TCKYLUCM COCTOAHHH ABIACTCA
OTCYTCTBHC MCXaHH3IMa NOSHUHOHHWPOBAHHA 3TOr0 OKHAa OTHOCHTENBHO €ro TPHITEpDA.
o YMOMYaHHIO BCIIBEIBAOLLICS OKHO BCETNa 0T06pa;l<ae'rca o NEHTPY 3KpaHa. Ecnu B X0-
THTC H3MCHHTE CT'0 NNONOXKEHHE, BaM HYXHO GYILBT CACIATE 3TO BPYUHYHO € TOMOIIBHY CSS.

B 6yaymem BBl cMOXETE MCNONB30BaTE NMpUBAZKY CSS A1 NO3HLUHOHHPOBAHKA BCILIBI-
BAKOILETC OKHA OTHOCHTEIEHO €r0 TpuITepa. B HacTodilee BpeMA CyLIECTBYIOT CTOPOH-
Hue bubnnotekH, Takue kak Floating Ul, koTophle BbI MokeTe HCIONB3OBATE /I PACUIH-
PEHHSA 3TOrO peleHs, YToOb! MO3HLHOHHPORATE BCIUTLIBADLIEE OKHO.

13.6. PyyHoe ynpasneHne BCNNbLIBAOWMUM OKHOM

3apava

Bhl x0THTE HCNONLIOBATH anPIGYT popover, HO KENacTe NpOrpaMMHO KOHTPOMHPOBATE €
MOMOIIBKY JavaScript 0T06pa)!(€HHe H CKPBITHE 3TOI'C BCINILIBAKOLIETO OKHA.

PelieHue

YeraHopuTe 108 aTpubyTa popover 3HaueHHe manual M BRI3OBHTE COOTBETCTBYIOLIME Me-
ToAb! showPopover, hidePopover Hnu togglePopover (mpumep 13.15).

Mpumep 13.15. PasmeTka BCANLIBAIOWEro OKHa U €ro TPUrTepa

<button type="button" id="trigger">flokazaTh BCniwaamuee okno</button>
<div id="greeting" popover="manual'>pueet, mp!</div>

Boamoxno, atoT API noxa noznep:xnsaetca He BceMu Gpaysepamu. Ilocneauue
IaHHBIE O cOBMecTHMOCTH cMoTpute B CanlUse (https://oreilly/YFjQX).

ATpulyT popover="manual" coobutaer Opaysepy, uTo BCMUIbIBalOLIee OKHO OydeT ynpas-
nATheA BpyuHyo (npumep 13.16). das toro yrodw oTo0pa3uTh BCMUIBIBAOIIEE OKHO, BHI-
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GepuTe N€MEHT popover H BLI3OBHTE €0 METOA togglePopover. JTa MAHMIMYNAUMS OTO-
6pa3nT BCNUBIBAIOIIEE OKHO, KOTA OHO CKPBITO, H CKPOET €70 NOcTe NOSBNEHHS.

Mpumep 13.16. Koa kHONKK NepexrnioveHnn

const trigger = document.querySelector(‘'#trigger’);
const popover = document.querySelector('#igreeting’);
trigger.addEventListener( 'click', () => {

popover . togglePopover();
s

O6cyxnenne

Ecny Bbl XOTHTe BPYUHYIO YNPaBIATE BHAHMOCTLIO BCMIBIBAIOLIETO OKHA, yOeautecs,
4TG A4 aTpuOyTa popover YCTAHOBJEHO 3HaueHHWe manual. Ecnu and aneMeHTa popover
YCTaHOBNEHO 3HAYSHHE manual, LISTYOK 3a NpenenaMu BCTUTLIBAIOLIErO OKHA HE MPHBEECT
K €ro 3akpbiTHIO. Jns Toro 9To0Bl 3aKpBITh TAKOE OKHO, BAM HYIKHO Bbi3BaTh NHOO ero
mMeTo hidePopover, nnbo MeToa togglePopover.

13.7. Mo3nLMOHUPOBaHWE BCNNLIBAKIWETO OKHA
OTHOCUTENbLHO INEMEHTa

3agava

Br xkenaere otobpa3dTh BCNAbIBaOILee OKHO, HO HE XOTHTE, YTOOB OHO HaXOJHNOCH B
cepeaMHe 3KpaHa. Bbl XOTHTE pacnooNUTh €r0 OTHOCHTENRHO APYTOTO 3NEMEHTA, Ha-
MPHMEP KHOMKH, KOTOPaA ero aKTUBUPOBATA.

Pewenwe

Paccyuraiite OrpaHH4MBAIIKMA NPAMOYTONBHUK 3EMEHTA, 3aTeM COOTBETCTBYIOIIMM
ofpa3zoM oTperynupyiTe NONOKEHNE BCIUIBIBAIOILETO OKHA. B 3TOM npuMepe MBI pac-
CMOTPHM PacTOI0KEHHE BCIMIBIBAIOIEH NOACKA3KH HEMOCPEACTBEHHO NOA MMEMEHTOM.

Boamoxno, 3toT APl noka noaaepixupaerca He BeeMH Opaysepamu. [locneanue
AaHHele 0 coBmecTHMOCTH cMoTpHTe B CanlUse (https://oreil.ly/YFjQX).

Cnauana pam HykHO OyaeT NPUMEHHTL HEKOTOPBIE CTHIH K 3NEMEHTY popover, KaK NMOKa-
3aHO B npuMepe 13.17.
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Mpumep 13.17. CTunu Ans BCNNbLIBaOLWEro okHa

.popover {
margin: O;
margin-top: lem;
position: absolute;

[To yMon4aHHIO Opay3ep AJA LEHTPHPOBAHUA BCIUBIBAIOILErO OKHA HMCIONB3YET Kpas
OKHa Opay3sepa. [Ina Toro 4ToObl pacloNOKUTL BCIUIBIBAIOLIEE OKHO OTHOCHTENLHO ApY-
roro 31eMeHTa, BaM Heo0Xoaumo yaanute 5TH nonsg (margins). Tlockonexy Bel paime-
WaeTe BCOIBLIBAKOLIYI0 MOACKA3KY MOL APYTHUM 3JICMEHTOM, Bbl MOXKETC YCTAHOBRHTBH
margintop TAKHM 00pazoM, 4TOOBI MeXKIY INEMEHTOM H BCIUIBIBAIOUIHM OKHOM OCTaBa-
n0ch Hedonblloe NpocTpaHcTBo. HakoHel, Y4Tobnl BCnabiBalolllee OKHO NIPOKPYYHBAIOCH
BMCCTE C 3NIEMEHTOM, BaM HY)KHO 3aJaTh position: fixed.

Janee, Bbl MOKETe HCMOJBL3OBATH ATPUOYT popovertarget B Tpurrepe, 4ToObl aBTOMATH-
Z
YECKM NOKa3BIBaTh BCIBIBAlOLIEE OKHO TIPH HAXATHH (ripumep 13.18).

Mpumep 13.18. PazmeTka BCNNbIBAKOLWEro OKHa W ero Tpurrepa

<button type="button" id="trigger" popovertarget="popover">llckazaTb BCnAMBaWuee
okHo</button>

<div id="popover" popover>
370 BCNMBBANWES COAEPXMOE, NPUBA3AHHOE K KHOMKE 3anycka.
</div>

[Mocneauuit wiar — OGHOBNATE MONIOKEHUE BCTUIBIBAIOLIEro OKHA BCAKWH pa3, Koraa oHO
otobpaxaeTca. Bul mokere npocaywiaTh coOBITHE toggle a/iEMEHTa popover, KOTOpoe
cpabaThiBaeT, KOrAa BCIVIBIBANOLIEE OKHO OTobpaxkaetca Wi ckpeiBactes. [Ipn obpabot-
Ke 3TOTO COOBITHA Bbl MOIKETE BRIYHCIIATE NOMOKEHHE TPHITEPA H HCNONBL3OBATE €T0 /15
0GHOBICHHA ONOKEHNS BCIUTBIBaOLIEro okHa (npumep 13.19),

const popover = document.querySelector(’.popover');
const trigger = document.querySelector('.trigger');

popover . addEventListener( 'toggle’, event => {
// Obrosume no3uyun, ecau OPKDHBJemcR BCI/bIBaNLee OKHO.
if (event.newState ==— 'ogpen'} {

2 B ucxoanom kofe Ha GitHub B html-gaiine ownbka. Tern <button>  <div> a0/mkHb UMETH aTpuBYT id,
KaK MOKa3aHo 31eck, a He atpHiyTr class, kak B GitHub., — [puw. ped.
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// Haiidume nonoMewue mpUzZ2epHO2O INEMEHMG.
const triggerRect = trigger.getBoundingClientRect();

// FOCKoABKY BCNAMBAKWEES OKHD DACNOAONEHO OMHOCUMEALHO OKHA

// DpOCMOMPA, BaM HEOEXOOUMO YHUMMBOMb CMEWEHUE NPOXPYMKU.
popover.style,top = “${triggerRect.bottom + window.scrollY}px';
popover.style.left = “${triggerRect.left}px’;

s

O6cyxaeHne

Eciv Brl 3HAKOMEI ¢ MO3HUMOHHpoBaHHEM B CSS, BaC MOXKET HEMHOTO CMYTHTE NOBEJE-
HHe position: absolute B maHHOM chyuae. OOrIMHO position: absolute mO3HLHOHMpPYET
3MIEMEHT OTHOCHTENLHO ero Onukaiiiero npeika. (JOHAKO B 3TOM CNy4ae BCIABIBAIOLIEE
OKHO Beeraa GyaeT pacnonokeHo OTHOCHTENBHO OKHA IPOCMOTPA.

3T0 CBA3aHO C TeM, YTO BCIIBIBAKOLIME OKHA PACTIONATAIOTCA BHYTPH 6EpXHezs 07
Opay3zepa. 3T0 cNEUHANLHBIH CIOH, KOTOPBI HAXOMUTCS NOBEPX BCEX OCTANBLHBIX CIIOEB B
aokyMeHTe. HezaBucumMo oT Toro, rae B DOM HaxomuTces Balll 3ne€MEHT popover, COOep-
XKHMOE popover pasMellaeTcsi Ha BepxHem ypobHe. [lockonbky 3/7€MEHT HaXOIHTCH B
3TOM CMELMANBHOM BEPXHEM Cl10€, HacTpolika position: absolute yCTaHOBMT €ro OTHO-
CHTeNLHO 0BNACTH POCMOTPA.

lMonoxenne BCIILIBAKOIIErO OKHA  BBIYHCAACTCA  MyTeM  BeI3oBa  DYHKUHH
getBoundingClientRect qua 3neMeHTa trigger. [IpH NpoKpyTKE CTPAHHLLI BEPXHEE H HHX-
Hee TIOJIOKEHUA ITOr0 MpIMOYroibHHKa OyayT MeHAThCs. [nsd toro urobm ydeautsea,
YTO BCIUIBIBAOMICE OKHO PACTIONOKEHO MPaBHIBHO NOI TPHITEPOM, BaM TaKke HeoOXo-
OHMO BKJIKYMTE B pacueT window. scrolly.

B aToii peanusauMHi €CTh HECKOJIBKO OIPAHHYEHHUIt, HA KOTOpbIe CAeAyeT 0OpaTHTH BHH-
MmanHe. Bo-IepBrIX, €CITH 3NeMeHT trigger HAXOMUTCA B HIKHEH YacTH JOKYMEHTa, [0J
HHM MOKET He XBATHTh MECTAa IUIA 0TOGpaMeHHA BCIIbIBAIOLIErO OKHA. BO3MOXHO, BBl
3aXOTHTE MPOBEPHTH STC M, €CJIM MECTA He XBATaeT, PachoNOkKHTh BCIBIBAIOLICE OKHO
Had TPUTTEPOM.

Euwe oana HpOﬁJ’IEMﬂ, < KOTOpOﬁ BaM, BOIMOXKHOQ, [IPHIACTCA CTONKHYTECA, 3AKIHYALTCA B
TOM, YTO IMPH UIMCHCHHH pa3MeEpa OKHa 6pay3€pa MONOKCHHE BCIINBIBAKOUICTO OKHa MO-
KET OBTh HIMEHEHO HEMPABUIIEHO. Bel Mornmd Obl HCMONB30BATE ResizeQbserver WU co-
OplTHE resize OKHA, yToORI COPaBHTECA C 3THM ClIY4YacMm.
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13.8. OToOpaxeHne BcANbIBaKOWEN NOACKA3KH

3apava

Ber xoTuTe 0TOOpANKATE BCIUIBIBAIOLIYK MOACKA3KY MPH HaBEASHHH Kypcopa MBILIM Ha
IEMEHT, T. €. IpH eT0 HOKYCHPORBKe.

PeweHne

Hcenonp3yiiTe BCNABBAIOLIEE OKHO ¢ PYYHBIM YIpaBRIeHHEM, 0TOOpaxkas H CKpbIBas €ro ¢
MOMOLUBK COOTBETCTBYIOWNX cOOMTHA MBIH. T1pK 3TOM OYIET HCMONB30BATECA TOT HE
N0axon K MOZHIMOHHPOBAHUID, 4TO M B peuente 13.7, no3ToMy cHadana BaM HYJKHO OI-
peAenuTL NONb30BAaTENECKHE CTHIH I BCIUIBIBAIOWLETO OKHA (ipumep 13.20).

Mpumep 13.20. CTunu BCNNbIBaKOWKWX NOACKA30K

#tooltip {
margin: 0;
margin-top: lem;
position: absolute;

Boamoxso, stot API noka noaaepkueaetca He BceMH Opayzepamu. [Tocnennue
naHHBIe 0 coBMecTHMOCTH cMoTpuTe B CanlUse (https://oreil.ly/YFjQX).

PeanusyiiTe BCIABIBAIOIIYI0 MOACKA3KY B BHAE BCIUIBIBAIOILETO OKHA C aTpHOYTOM
popover, YCTAHOBICHHBIM B 3HaueHHe manyal, Kak Moxa3aHo B npuMepe 13.21.

I'lpump13.21 PasMmeTka BCNNbIBaIOLIEN NOACKA3KM

<button type="button" id="trigger">Hamean Ha mens kypcop</button>

<dlv id="tooltip" popover="manual" role="tooltip">BoT HekoTOpte BCnALBaWUWE
noackaskue/div>

IIpn HaBEeNEHHH KYPCOPa MBILIK HA TPHITEPHAIH 3N€MEHT BLIYHCIHTE MONOXKEHHE H OTO-
OpasuTe BCINBIBAIONIMIA IMEMEHT B COOBITHH mouseover Kypcopa MBILIH. B codermun
MOUSEOUt KYPCOPa MBIIIH CKPOHTE BCMIbIBAOLUMIE dTemMeHT (npumep 13.22).
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Mpumep 13.22. OToGpaxeHne 1 CKPbITUE BCNNLIBAKOWENA NOACKA3KM

const button = document.querySelector{'#trigger');
const tooltip = document.querySelector{ #tooltip’');

function showTooltip() {
// Haiidume nonowenue mpUZ2EpHO2C 3AEMEHMd.
const triggerRect = trigger.getBoundingClientRect();

// MockoAsKy BCANNBANLEE OKHO DACNOJONENO OMHOCUMELHO OKHA

/7 npocMompa, BaM HeobXOOUMO YWUMNBAmL CMEWEHUE NPOKDYMKU.
tooltip.style.top = “${triggerRect.bottom + window.scrollYlpx';
tooltip.style.left = "${triggerRect.left}px’;

tooltip.showPopover(};
}

// TMokaswsams U CKPLBamb BCRALBAKLYN NOJCKA3KY 8 OM3em Ha Oelcmeur M.
button.addEventListener( 'mouseover', () =» {
showTooltip();

3K

button.addEventListener{ 'mouseout’', {) => {
tooltip.hidePopover();
1F

J// Qs yoobcmea paboms ¢ rkaasuamypold maxkwe omobpawadme u CKpeatime
// BCANBONKYR NOOCKA3KY 8 OMBEM HA COGLMUA POKYCUDOBKU.
button,addEventListener('focus', () => {

showTooltip();
I3 F

button.addEventListener( 'blur', () = {
tooltip.hidePopover();
13K

ObcyxaeHne

[lockonbKy 3/€Ch HCMONBLIYETCA TOT K€ METOA MOIHUMOHHPOBAHHA, 4TO M B peuen-
te 13.7, oH uMeeT Te ke orpaHHYeHuUs:

¢ He YUYHMTLIBACTCA cnyqai‘{, Koraa HeaoCTaTodHoO MECTa A OTOGPaKeHHﬂ BCIVIBIBRANO-
el NOACKa3KH Noa INCMEHTOM,

¢ He YuuTHIBaeTCA U3MEHEHHE pa3Mepa OKHa.
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13.9. OTo6paxeHue yBeaomMneHus

3apava

Bol xoTuTe YBCAOMNATE NNOAL30BATEIA, KOCOA YTO-TO MPOUCXOIWT B BALEM NPHAOKEHHNA.

PelweHue

Henonebsyiite o6bekT Notification ans otodpaiceHua cOOCTBEHHOTO YBEIOMICHHA Ofe-
PALMOHHON CHCTEMBI.

Jna Toro utobel nokasbiBaTh YBEAOMIECHHA, Bbl JOJIKHB CHAYANA 3aMpOCHTL paspelle-
HHE ¥ NOJB3I0OBATESIA. JTO ASNAETCA C NOMOLIBK MeToaa Notification.requestPermission.
Jna Toro yrobbl NpOBEPHUTb, NpPeaOCTaBUN JIH NONLIOBATENb PA3PELIEHUE, BbI MOXETE
NPOBEPHTE CBOHCTBO Notification.permission.

YBeqoMneHna B CPaBHeHHN ¢ push-yBegoMNeHHAMM

YBCAOMICHHS, ONUCAHHBIC B 3TOM pPeLenTe, 3amycKaloTcA TOMNLKO TOrAa, KOraa nojb-
J0BATENb HAXOJAMUTCA Ha CTpaHHUE. JTO OTIHYAETCA OT push-yBeaOMNIEHHH, KOTOphIE
MOCYT OTIPABIATLCA, AAXKE €CNK CTPAHHLA HC aKTHBHA. 3T0 Ho1ee CI0KHBINA npouece,
1 OOBIMHO ANA Hero TpeOyeTCa HCMDAB3OBAHHE CTOPOHHETD CEPBUCA.

B npumepe 13.23 nokaszana pcnomorareibHas QYHKUMA, KOTOpas MpPOBEPACT pa3pelie-
HHE, MPH HeoOXOAUMOCTH 3aMpalllHBacT paspellieHHe Y TIOIL30BATENA M BO3BPALLACT JIO-
rHYECKOE 3HAUEHUE, YKA3bIBAIOILEE, MOTYT JIH OTOOPAKATLCA YBEAOMIICHHA.

Mpumep 13.23. MNpoBepka paspelueHW Ha OTNPABKY yBeAOMITeHUA

async function getPermission{) {
// ECRU NOAB30BAMETE YWe ABHO OFMIXA3QT 8 pa3peweniul, He chpauwusaime ob 3moM cHoead.
if (Notification.permission !== 'denied'} {
J/ Peavaomamom 3amozo 3anpoca pazpeuerusn Sydem obrosaenue caolicmaa
// Notification.permission. 3anpoc paspewerun so3spawyaem Promise.
await Notification.requestPermission();

// Noxazweaiime yaedomnenue, ecnu Notification.permission "npedocmasaeno”.
return Notification.permission === 'granted’;

IMocne NpoBEpKH HATHYMA Pa3pPEIUCHHA BBl MOKETE OTNPABHTL YBEAOMJEHUE, CO3JaB
HOBBIL  3K3emmagp yeeaomienua. Hcnonbsyite BCcnNOMOraTeNbHBIH  MHCTPYMEHT
getPermission, uToObl oOmpesennTb, AOMKHO JIH OTOOpAXKaThCA YBENOMAECHHE (NMpH-
mep 13.24).
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Mpumep 13.24. OTo6paxeHne yBeAOMNEHUA

if (await getPermission()) {
new Notification{'Hello!', {
body: 'This is a test notification’

3R

Ecnn BH moneITaeTeck 0TOOPAINTE YBEAOMIEHHE, KOTTa palpellieHHe He ObIN0 npegoc-
TaBNeHo, 06LeKT Notification BeI3OBET COOBITHE error.

Ha puc. 13.5 nokasano, KaK 3T0 YBESAOMICHHE MOMKET BBITASAASTL HAa HACTOIBHOM KOM-
nbloTepe.

Hello!
‘.ﬂ localhost:5173

This is a test notification

Puc. 13.5. ¥YeegoMmuenne, otobpaxkaemoe B macOS 14

O6cyxaenne

YBeaOMIeHHS MOTYT 0TOOpPaXKaThCA TONBKO U3 NPHIOKEHUH, 3aMYIICHHBIX B Jauuiyer-
HoM koHmexkcne, Kak NMpaBuio, 9TO 03HAYAET, YTC OHH JOIKHE! OTAPABAATLCA DO OpOTO-
kony HTTPS unu ¢ URL-anpeca localhost.
CaoiicTBo Notification.permission HMEET OOHO H3 TPEX 3HAYCHHM.
granted

lMonb3oBaTens SBHO MPEAOCTABHI Pa3pElICHNA HA IOKA3 YBCIOMICHHIL.
denied

IMonb3zoratens HEABYCMLICIICHHO OTKasal B pa3pClUCHHH MOKA3bIBATE YBCIOMJICHHA
NpH MOABACHHH COOTBETCTBYROINETC 3anpoca.

default

Tlonp3oBaTens HE OTBETHN Ha 3aNpoC pa3pelleHUA HA TOAYYeHHE YBEJOMIIECHHS.
Bpaysepsl 0THECYTCA K 3TOMY Tak ke, Kak K 0Tka3zy (denied).

VYBeaoMAeHHe MOXET BBI3BATE H APYTHE COOBITHA.
show
CpabGatsiBaeTt, koraa oTo0paxaercst YBCAOMICHUE.
close
CpabaThIBaeT, KOrAa yBEAOMIEHHE 3aKPbIBAETCH.
click
CpaGaTeiBAeT, KOTAa HA YBCAOMIICHHH TTPOUCXOMUT LETHOK MBILUH.



rMABA 14
WuTerpauun yCTPOUCTB

14.0. BeegeHue

CoppemenHan mnardopma BeG-Opayszepa BkmouaeT APl ana BiaumoneHcTBuUs co BCEMH
BHAAMH HH(OPMaLWH, a TAKKE JAHHRIMM O TEXHUYECKHMX BO3MOXHOCTAX YCTPOIHCTBA,
BKII0YaN:

L 4

COCTOSIHHE BaTapeH;
COCTOSHHE CETH;
reONOKAUNID;

Oydep obMeHa ycTpoiicTa;

*> > > >

ob1uil JOCTYI K KOHTEHTY;
TAKTHNBLHYK 00pPaTHYIO CBA3E.

Ha MOMEHT HanHCAHMA 3T KHUTH He Bce U3 nepeducneHHsx APl uMenn nonnyw noa-
Jepxky. HekoTopble H3 HHUX BCE €IIE CHHTAKITCA IKCMEPHUMEHTANBHEIMH, NI03TOMY I10KA
HE CTOMT HCIIONB3OBATE HX B pabouMx MPUIOKEHHAX.

Hekotopeie n3 3THX APl MOTYT MofA€pKMBATBCS ONPEACNCHHEIM Opay3epoM, HAlpUMep
Chrome, HO Bce paBHO He OyayT paGoTath, €C/IH Ha caMOM YCTPOIHCTBE OTCYTCTBYROT He-
obxoaumble dyukuun. Hanpumep, Vibration API xopowo nogaepxusaerca Chrome, Ho
He OymeT padoTaTh Ha HOYTOYKE HIM ApYToM ycTpoiicTe 6e3 noAIepkKkH BHOpawu.

14.1, CunTuiBaHWe COCTOAHUA bGaTapeu

3apnava

Br1 xoTHTE B cBOEM NPHIOKCHHH oroﬁpaamb COCTOAHHE 3apAdKH aKKYMYJIIATOpa YCT-
poficTBa.

Pewenue

Jna onpeneneHnsa cocToaHua Garapen nenone3syiite Battery Status AP
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BosmoxHo, 3Tot APl noka nognepxueaerca He BeceMH Opaysepamu. [ocneaune
AaHHbie 0 coBMecTHMocTH cMoTpuTe B CanlUse (https://oreilly/DWFvK).

Bbl MOXeETE 3aNPOCHTE COCTOAHHE ﬁaTapeH, BHI3BaB navigator.getBattery. ITOT MeTO]
BO3BPAILAET Promise, KOTOPBIH NpeoOpasyerca B obbekT, comepxkanmi MHGOPMAILHIO O
Garapee.

CHavaNa HADHLIUTE HECKObLKO 3neMenToB-3anonHuteneii HTML ana orobpaxeHus co-
CTOsAHHA Darapeu, Kak NOKa3aHo B npuMepe 14.1.

Mpumep 14.1. PaameTka cocronHua batapen

<yl>
<li>YposeHb 3apAna Oartapen:<span id="battery-level">--</span></li>
<li>CocToaHne 3apaga Gatapeu:<span id="battery-charging">--</span></li>
<ful>

3arem BRl Moxete zanpocuth API-HHTepdeiic cocToaHma Gartapen, yTobLI NonyuuTs ee
YPOBCHE 3apsifia U CTaTycC 3apAAKH, Jo0aBUE HX K COOTBETCTBYIOINMM 3neMeHTamM DOM
(npumep 14.2).

Mpumep 14.2. 3anpoc APl-unTepdpeiica coctosHus Gatapen

const batterylLevelltem = document.querySelector( #battery-level');
const batteryChargingItem = document.querySelector('#battery-charging');

navigator.getBattery().then{battery => {
// Yposews sapada Gamapeu - 3mo quche om 8 do 1. Ymnoweme Ha 100,
/7 damobei npeobpazosams €20 8 NPOUSHMHNG gopman.
batteryLevelltem. textContent = "S${battery.level * 100}% ;

batteryChargingItem.textContent = battery,charging ? '3apaxaerca' : 'He 3apsxaertca’;

13K

YT0, ecnr BB OTKAKYHUTE HOYTOYK OT ceTH? OTobparkaeMoe cocToAHUE 3apaakH Gonbme
He 6YIeT COOTBETCTBOBAThH ACHCTBUTENBHOCTH. [lna Toro 4tobsl CNpaBHTLCA € 3THM, BB
MOXETe NPOCTYIIATE HEKOTOPBIC COOBITHA.

levelchange

CpabatbIBA€T P H3MEHEHHWH YPOBHA 3apsaaa akKyMyJIATOpa.
chargingchange

CpabarthbIBaeT NMpH 3amycKe WAK NPEKPALLEHHH 3apAIKH aKKyMYyIATOpAa.
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Bri MoxeTe 0o6HOBUTL Monb3oBaTenbcknii HHTepdelc NPH BOSHUKHOBEHUH 3THX COORI-
THi. Y0enureck, 4To Y Bac €CTh CCHUIKA Ha 00BEKT battery, 3aTem 100aBETE NpOCIyLLUH-
BaTeneH cobbiTui (mpumep 14.3).

Mpumep 14.3. Otcnexusanne coBbiTHiA, CBA3aHHLIX ¢ GaTapeen

battery.addEventListener('levelchange', () => {
batteryLevelltem. textContent = “${battery.level * 100}% ;

W
battery.addEventListener{'chargingchange', () => {

batteryChargingItenm. textContent = battery.charging ? '3apaxaetca’ : 'He 3apaxaeTcA’;
1

Tenepb cocToAnHe GatapeH NOCTOAHHO oOHoBNgeTcA. Ecaun Bel oTknounTte HOYTOYK OT
CETH, CTATYC 3apiAnku H3MeHHTca ¢ "3apakaerca” ("Charging™) va "He zapskaerca” ("Not
charging"}).

O6cyxaenve

Ha MOMEHT HanMcaHHS KHMIH HEKOTOphie Opaysepel BooOIue He MOMACPKHBANH 3TOT
APIL. Bri moxeTe Henonbaobatk kKol H3 npumepa 14.4, uTobbl NpoBEpHTE, NOAACPXKHBA-
etca nu Battery Status AP] B Opay3epe monezoBarens.

Mpumep 14.4. Npoeepka nognepxiu APl coctonHus Gatapeun

if ('getBattery' in navigator} {
// 3decw 3anpocume cmamyc Gamapeu
} else {
// He noddepwusaencs

}

B oOBekTe battery Takke AOCTYNHLI HEKOTOPBIE AONOJHHTENBHEIE CBONCTRA.
chargingTime
KonunuecTBo cekyua, octapllieeca Ae NMOAHON 3apAAKH aKKyMYJIATOpa, ¢CNH akKKyMy-

nATop 3apsbkaetca. Ecii akkyMynaTop He 3apaaercs, 5TO 3HaueHHe paBHO Infinity
{BeckoneqnocT).

dischargingTime
KonuuecTBo cekyHA, OCTaBUIMXCA AC NONHOH paspALKH aKKYMYJIATODaE, €CAH AKKYMY-

naTop He 3apaxaeTcd. Ecnu akkyMynsaTop HE paspakaeTcA, 3Te 3HAa4YeHHe DaBHO
Infinity.



234 | TInaea 14

Y 31HX OBYX CROHCTB Takxe ecThb COOCTBEHHEIE COORITHA, Ha3bIBagMBIe chargingtimechange
¥ dischargingtimechange COOTBETCTBEHHO, KOTOpBIE BBl MOXETe NPOCTYIIHBATE.

C unbopmaumeit, npenoctansemoil Battery Status API ans onpezenenus cocrosanHns
faTapen, MOXHO BBHINONHATE MHOXeCTBO AelicTBuii. Hanpumep, ecnu ypoBeHb 3apana
Gataper HM3KHWil, BBl MOKETE OTKMIOMHTL (OHOBBIC 33JauM WIH APYrue 3HeproeMkKue
onepauuy. Mnu 310 Moxer OLITH fake 4TO-TO MPOCTOE, HAlPUMED, YPEIOMIEHHE NOIb-
30BaTeNA O TOM, YTO OH JOKEH COXPAHUTh BHECEHHBIE HIMEHEHHA, NOCKONBKY YPOBEHB
3apAna 6aTtapen ycTpoicTEA HU3KHIA.

Bei Taioke Moxkete Henonb3oBath 3T0T APl ans orofpaskeHuA mpocToro HHAMKATOpa CO-
croaHua Gatapeu. Ecnu y Bac eCTh pAA  3HAYKOB, NPEACTABAAIOLINX pa3THYHBIE COCTONA-
HMA Oaraped (ONHOCTBIO 3apsKeHa, He 3apAKAEeTCH, 3apAKAETCA, HU3Kas 3apAAKa), BhI
MOXKeTe MOAAePKUBATE 0TOOpaXKaeMblit 3HAHOK B aKTYalnbHOM COCTOAHMH, OTCICKHBAA
cOOBITHA HIMECHEHHSA,

14.2. CuntbiBaHMe COCTORHUA CETH

3agava

Bsl xotHte 3HAThL, KAKOBA CKOPOCTE NOAKNIOUEHHA MONB3IOBATCHA K CCTH,

Pewenve

Hcenonwsyiite Network Information APl o monydeHHsa AaHHBIX O CETEBOM MOAKMIOYE-
HUH Moab3oBatens (npumep 14.5).

Mpumep 14.5. NMpoBepka BOIMOXHOCTEH CETH

if (navigator.connection.effectiveType === '4q') {
// None308amens MOXem BunOHAML JedcmBus € BHICOKOU CKOPOCMbY.

BosmosxkHo, 3ToT APl noka nognepxusaerca He BceMH Opay3epaMH. [locnenHue
JaHHBIE 0 coBMecTHMOCTH cMoTpHuTe B CanlUse (https://oreil.ly/krDAYV),

O6cyxaeHue

HuagopmMaims o ceTd cogepxHurca B 00bekTe navigator.connection. /ing Toro urobm no-
AY4YUTh OpHOAMIUTENLHOE NPEACTABNEHHE O BOIMOXKHOCTAX CETECBOTO MOAKMIOYEHHA,
[poBepeTe CBONCTBO navigator.connection.effectiveType. Ha MOMEHT HAaHMCAHMA KHHTH
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JONYCTHMEBIE 3HAYEHHA NapaMeTpa navigator.connection.effectiveType B 3aBHCHMOCTH OT
CKOPOCTH 3arpy3kH ObLIH Ce1yOWHMU!

4 slow-2g— no 50 Kéur/c;
¢ 29— 1o 70 Kbur/c;

¢ 3g— g0 700 Kéut/c;

¢ 4q9 — 700 Kbut/c u BoiLLE,

JTH 3HAYEHHMA PACCHHMTAHBI HAa OCHOBE pealbHbIX MONB3IOBATENBCKHX HaHHBIX. B crneuu-
(¢HMKAUMY YKa3aHO, YTO 3TH 3HAYCHHA MOryT OblTh 00HOBIEHE B OynyiieM. Brl Moxkere
HCIIONB30BATH UX IVIA NPHOAH3UTEIBHOIO ONPEJeNcHNA CETEBBIX BO3MOKHOCTEH yCTpOi-
cTBa. Tak, 3HaueHHWe slow-29 AN effectiveType, BEPOATHO, HE MNO3BOJMT BHINOMHATE
ofepauu ¢ BBICOKOM MpONycKHOH crmocoOHOCTBKY, TaKME Kak NOTOKOBaH nepelada
HD-enzeo.

Ecnn  ceTepoe  NOOKIHOYEHHE M3MCHHTCA, 1OKAa CTpaHHla OTKPLBITA, o0BeKT
navigator.connection MOXKeET HHHOHHPOBATE cobrITHE change. Bbl MoxeTe npociayulaTs
3T0 colLITHE H HacTpPOHUTL Ball€ MPHIOXKEHHE HA OCHOBEC HOBOH l'IOJ'Iy‘IGHHOFI Hthopma-
IIHMH O CETEBOM NOIKIHYSHHH.

14.3. OnpegeneHne MecTONONOXEHUA YCTPOWUCTBA

3agava

BEI XOTHTE y2HATE MECTONONOKEHHE YCTPOHCTRA.

PeweHune

Jlng Toro 4To0LI MONYYMHTE MECTOMONOKEHHME MO IIMPOTE H AONIOTE, HCMONB3YHTE
Geolocation API. API reonokaiun npeaoctapnser o0BeKT navigator.geolocation, KoTo-
pEI UCOONBIYETCA ANA 3ampoca MECTONONMKEHHS M0AL30BATENd C NOMOWbKY METona
getCurrentPosition. 1o API, ocHoeaWHeIi Ha ofpaTHom BbizoBe. getCurrentPosition
MPHHUMAET ABA apryMeHTa. IIepBEHIA apryMeHT — 3TO yCHELIHBIH oOpaTHbIfi BI30B, A
BTOpOi YKa3biBaeT Ha OWIHOKY (Npumep 14.6).

- Npumep 14.6. 3anpoc MecTononoXeHus ycTpoucTea

navigator.geolocation.getCurrentPosition(position => {

console.log{'Latitude: ' + position.coords.latitude);
console. log{'Longitude: ' + position.coords.longitude)};
}, error == {
// /ubo nonw3osamens OMKG3QA 8 PAIPEWEHUU, JUBO MEeCRONDAONEHUE
// vcmpoiicmaa we ydanoce onpedeaums.
console.log(error);

b
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Ans oatoro APl Tpebverca paspewscHue none3oBaTens. [lpH  nepBom  Bei3oBe
getCurrentPosition Gpaylep 3ampallHBaeT y NOJbB30BATENS paspelieHue Ha nyOIIHKAUNID
CBOCTO MECTONONVKEHHS. Ecnn none3oBaTess HE NPeoocTaBsAET paspelieHHe, 3anpoc
TeoNIOKALMHA HE BEITONHACTCA H Opayzep BO3BpailaeT olHOKy Yepe3 GyHKIMID obpaTHO-
TO BBI30BA.

Ecnu BBl XOTHTE NPOBEPUTE HANHYHUE palpelIcHHUA 3apaHee, 4yTobbl nabexars obHapyxe-
HHA oWHUOKU, MOXETE UCTIONB30BaTh Permissions API nnsa nposepku ero craryca (opu-
mep 14.7).

i Npumep 14.7. lNpoBepka pa3pelweHnn Ha reonokaumio

const permission = await navigator.permissions.query({
name: 'geolocation’

1

Bospparuaemblit 06beKT paspereHua HMEET CBOMCTBO state, KOTOPOE MOXKET HMETh OJHO
U3 3nauenuii: granted (npenocraBneHo), denied (0TKazaHO)} MM prompt {(OpUTnatueHue).
Ionyuas cocToAHKMe "0TKa3aHo", BBl 3HAETE, UTO MONb30BATENO Yike OnlI OTIPABIEH 3a-
NIpOC, H OH OTKIIOHWT €ro, No3TOMY BaM He CNefyeT NBITATHCH Y3IHATh €r0 MECTONONOXKE-
HHe, IOCKONBKY 3TO NPUBeAeT K chor0.

Ob6cyxaeHune

bpaysep moxer nonpoboBaTh onpeaenuTh MECTOMONOKEHHE NONB30BATENA HECKONBKH-
MH cniocobaMi. OH MOMXKET MoNBITaThes Hcnonb3opaTh GPS-Hasuratop ycrpoiicTea, un-
dopMaLIHI0 0 NOAKNIOYEHHH nonb3oeatens k Wi-Fi unu [P-aapec. B HekoTopeix cnyuya-
AX, HaNpHMEP, KOraa Nnobs3oBaTenbs ucnoabiyeT VPN, reonokaums Ha ocHose [P moxer
BO3BpALIATh HENPABHALHOE MECTONMOOKEHHE YCTPOMNCTBA NOIL30BATENS.

Ceroans Geolocation APl umeeT oueHbs xopowyio noaaepxky Gpaysepos, NO3TOMY BaM
HE HYMKHO TPOBEPATE HAIHUHE NOAJEPXKKH (BYHKUMH, ec/lH Bbl He OPHEHTHPYETECh HA
cTapsie Opay3epel.

B nononnenune x koopanHatam oObekT position COIEPXKHT ellie HECKONBKO HHTEPECHBIX
CBEJEHMH, KOTOPHIE, 0JHAKO, MOTYT ObITh AOCTYITHBI HE Ha BCEX YCTPoHCTBAX.
altitude
BricoTa ycTpoifcTBa Hall YpOBHEM MOpPS B METpax.
heading
HanpapneHnue ABH3KeHHA yCTPOHCTBA IO KOMIACY B Tpaycax.
speed
CkopocTh yCTpOHCTBa, 8CTH OHO IBHXXETCA, B METpPax 3a ceKyHy.

Bbl Takike MoOXeTe OTCIENKMBATH M3MEHEHHA MECTONMIMKEHHS YCTPOHCTBA, BbI3bIBas
navigator.geolocation.watchCurrentPosition. Bpaysep nmepuoauuecku aenaer obparHbiii
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BbLI3OH, ](OTOprFI Bbl NEpejaeTe 3TOMY METOAY TNPH HIMEHCHHH MCCTOMONOMCHHA, TIpC-
JOCTaBJIAA OOHOBNEHHBIC KQOpAHHATHI.

Feonokauua B CpaBHeHWH € reoxoAMpOBaHUEM

Geolocation API Moxer nonyyaTth TONLKO KOOPAHHATLL YCTPOHCTBA (IUHPOTY W JOAro-
TY). OH HEe MOXKET ONpeacAnTE 00NacTe (PErHOH), TOPOA HIHM KOHKPETHBIH aapec, no
KOTOpOMY Bbl Haxoautech. [Ing store BaMm noHamobutca APl eeoxoduposanusn
(geocoding AP1), kotopeiii He BcTpoeH B Opaysep. CyIecTByeT MHOKECTRO BHELUHHX
APl reokoaupobauus. APl AOCTYNHEL OT TakHX nOCTABIWHKOB, kak Microsoft u
Google. I'eokoaupoBaine — 3To Npolece MOAYYEHHA aapeca H NpeodpaloBaHHsa ero B
WHPOTY W Aonroty. HekoTopsle U3 5THX CepBUCOB TaKkKe MOTYT BBINOIIHATE 00pamioe
2ecKOOUPO8ARYe, KOTOPOE NPHHHMAET KOOPAMHATEI IIMPOTLI U ROATOTHI M peodpasy-
€T HX B ajpec.

14.4. OtobpaxeHne MECTONONOXEHUA YCTPONCTBA
Ha KapTe

3apava

Bri xoTHTe 0TOOPAINTE KAPTY MECTONONOKEHHA YCTPOHCTRA.

Peinenue

Hcnonesyiite Takne cepeucet, kak Google Maps APl unu OpenStreetMaps, ama cosza-
HHA KapTbl, NIepeanas KOOpAHHATH WHPOTE! W gonroTe! U3 Geolocation API.

B 3ToM petienTe BaM HEeOOXOAMMO 3aPErHCTPHPOBATECA [UIA MONYHEHHA KNIOYa
Google Maps APL. MHcTpykUMH no perucTpauyd kmoya APl MoxHO HaliTH Ha
pel-calite paspaboTunkos Google (https://oreil.ly/9Uujk).

B 3ToM npumMepe noka3aHo, KaK BHEAPUTH KapTy ¢ noMowbio Google Maps Embed APL
Boi MoxeTe nenonezoeathk Google Maps Embed API, BHeapus anemeHT iframe co cnienu-
aneHo co3aaHaeiM URL-anpecom. URL-aapec nonxkeH conepkars:

¢ THD KapTHl (Z719 3TOTO NpAMEPA BaM HYXHA KapTa MECTHOCTH, place map);
4 Bam APl-xnrou;
4 KOOpZWHATHI TEOJNICKALIHH.

3anpocHTe MECTONONOKEHHE YCTPOHCTBA, M B CIYYae YCIEIHOTO 3aBEPIUCHHA 00PaTHO-
ro BbI30Ba Bl CMOXKETE CO3AaTh iframe U BCTPOMTBL €10 B A0KYMEHT (npumep 14.8).
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Mpumep 14.8. Cozpanune iframe-kapThi

// flpednonazaenca, u4moe y 8aC eCcmb 3/eMeHM- 3anoaHumens ¢ udenmuduxamopom 'map’
const map = document.querySelector('#map’);

navigator.geolocation.getCurrentPosition{position => {
const { latitude, longitude } = position.coords;

// Ompezyaupyime pasmep {frame no wenamus.
const iframe = document.createElement('iframe');
iframe.width = 458;

iframe height = 250;

// Tun kapmet sansemcs wacmen nymu k URL-adpecy.
const url = new URL('https://www.google.com/maps/embed/v1/place’);

/7 Mapamemp 'key' codepwum saw API-xkmey.
url.searchParams.append('key', 'YOUR_GOOGLE_MAPS API_KEY');

// Napamemp 'q' codepwum xoopduHame wupoms U donzoms, pasdenewrwe 30namod.
url.searchParams.append('q', '${latitude},${longitude});
iframe.src = url;

map . appendChild(iframe);
I9¥

Obcyxnenne

OsuakoMbTeck co ctatbelt oT Google (https://oreil.ly/WhQ-r), uTo0w y3HaTh Gonblie o
TOM, KaK NpaBHALHO 3aHTHTE API-kmoy kapTel Google Maps.

T0 NMHIb OIHA M3 MHOTUX BO3MOMHBIX HHTErpaluii KapT, KOTOPBIE BBl MOXKETE HCIO/b-
30BaTh, KAK TONBKO NOIYYHTE HHPOPMALWIO 0 MECTONIONOKEHHH yeTpoiicTea, B Google
Maps ecte apyrue TtHnbl API, a Takke apyrune cepsucel, TakMe kak Mapbox HaM
OpenStreetMap. Bbl Takike Moiere uHTerpupoBatk APl reokoauposanua ans otobpa-
XKEHHA MapKepa Ha KapTe ¢ $aKTHYECKUM afipecoM.

14.5. KonnpoBaHue U BCTaBKa TekCTa

3apava

Br1 x0THTE 1A TEKCTOBOH 001acTH 100aBUTh (GPYHKIIMIO KOTTMPOBAHHA W BCTABKH.
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[None3oBaTens AOMKEH HMETh BO3MOXHOCTL BbIIENHTh KaKOH-MHOO0 TEKCT H CKOIHPOBATh
€ro, a MPY BCTARKE BCTABNAEMAs KOMMA HOAKHA 3AMEHHTh JIIOOO0A BhAeNeHHbIN (par-
MOHT.

Pelwenue

Hcnonsaviite Clipboard AP] ans s3anMoJeiicTBHA ¢ BELIENSHHEIM TEKCTOM B TEKCTOBOI
oGnacTu. Bel Moxere 100aBUTH KHONKH KOMHMPOBAHHA H BCTABKH B CBOWH NMOJIB30BATEIb-
CKMH UHTeppeiic, KOTOphIE BBI3LIBAIOT COOTBETCTRYOMIME (hyHKUMK Clipboard APL

BoamoxHo, 10T APl noka noaaepxueacTcA He BeeMu Opaysepamu. [locnennne
nanHnsie 0 coBMecTuMocT cMotpute B CanlUse (https://oreil.ly/di7sm).

Ang Toro 4roOB CKOMMPOBATH TEKCT, BBHIAEAWTE NMOICTPOKY M3 TEkcToBOH ofnacth ama
omnpeneneHHs HaYanbHONM M KOHEYHOM TOYeK KOMHpyeMoro dgparmenTa, 3aTeM 3amuiiure
3TOT TEKCT B CHCTEMHBIN Oydep obmena (mpumep 14.9).

Mpumep 14.9. KonupoeaHue TekcTa BbiaeneHHon obnactn

async functlon copySelection(textarea) {
const { selectionStart, selectionEnd } = textarea;
const selectedText = textarea.value.slice(selectionStart, selectionEnd);

try {

await navigator.clipboard.writeText(selectedText);
} catch {error) {

console.error('Ouwbka Bydepa obmena:', error);

[Tpoueaypa BCTaBKH AHANOTHYHA, HO B Helt ecTh ZOMONHNTENbHEIH war. Ecniu B TekcTo-
Boii 0GnacTH BbLAeNEHa YacTh TEKCTa, BaM HYXHO YJANHTh BHIACNEHHBIN TEKCT H BCTA-
BHTb HOBBIH TekcT U3z Oydepa obmena (npumep 14.10). Clipboard APl aenderca acun-
XPOHHBIM, NO3TOMY BaM Hy)xHO GyAeT A0KAaTBCA NPOMHUCA, YTOOH! MOMYUHTh 3HAUCHUE B
cUcTeMHOM Dydepe obOmMeHa.

async function pasteToSelection(textarea) {
const currentValue = textarea.value;
const { selectionStart, selectionEnd } = textarea;
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try {
const clipboardValue = await navigator.clipboard.readText();
const newalue = currentValue.slice(®, selectionStart)
+ clipboardvalue + currentValue.slice(selectionEnd);
textarea.value = newValue;

} cateh (error) {
console.error('Clipboard error:', error);

IIpy 3TOM BEIACNCHHBIH B JaHHbI MOMeHT dparMeHT OyAeT 3aMeHEH TeKCTOM M3 Gydepa
oGMeHa.

06cyxaeHne

OO0paTuTe BHUMAHHE, YTO AaMe €CNH Bbl HHUETO HE JIETAETE ¢ BOIBPAIACMBIM 3HAYCHIEM
navigator.clipboard.writeText, BBl BCE paBHO 03KHMJAeTe BLINOJHEHHA Promise. 3To CBA3a-
HO € TEM, YTO BaM HYkHo obpaboTtarts cny4ai, Koria Promise OTKJIOHSETCA ¢ OWIHOKOH.

KpOMC TOT0, TIpH BCTABKE CNEAYET YUHTHIBATL ABA APYIHX CUSHAPHA:

4 €CIH TEKCT HE BBIACIICH, HO TCKCTORAA obnacTh WMeeT (IJOKYC, TEKCT BCTABRACTCA B
COOTBETCTBHH C NIOIIOKCHHEM KYpCOpa,

¢ ccin TekcToBas oOnactes He uMeeT (OKYCa, TEKCT BCTABIAETCA B KOHEL TEKCTOBOH
ODMACTH.

Kax BBl MOIIH 0XHAATH, NPOrPAaMMHOE YTCHHE H3 CHcTeMHoro Ovdepa oOMeHa MOXKET
OLITE BOMPOCOM KOH(PHACHLMANLHOCTH, NOITOMY TpeOyeTcs pa3pellleHHe MoMb3oBaTes.
[Ipu nepeoii nonbiTke uTeHns uz Oydepa oOMeHa Opaysep zanpallMBaeT paspelIcHHE Y
nonesosarens. Ecnm nosnb3oeatens paspelraet, onepauus ¢ OygepoM obMeHa 3aBepina-
erca. Ecnn oH oTkasbiBaeT B paspelicHWH, TpoMuc, BosppaiuaeMelid Clipboard API, ot-
KJIOHSETCH ¢ OIUHOKOH,

Ecin Bbl xoTure wu30exare owmOOK ¢ paspellleHHAMH, MOXKETE HCMOAb30BaTh
Permissions API, 4ToOwl NpoBEpHTH, NMPEAOCTABHI M NONL30BATENL paspellieHHE Ha
4TEHHE U3 cucTeMHoro Gydepa obmena (npumep 14.11).

Mpumep 14.11. NpoBepka paspelueHns Ha YTeHue na bydepa obmena

const permission = await navigator.permissions.query({
name; 'clipboard-read’
b

if (permission.state !'== 'denied') {
// Npodomwume onepayun ymenus u3 Gydepa obmena.
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Ans napamerpa permission,state BOIMOXKHBI CIEAYIONIHE TPH SHAYEHHA.
granted
[Tons3oBaTent ye ABHO NPEAOCTABHII pPa3pellICHHAE.
denied
[Monp3oBatent yixe ABHO OTKA3a/ B pa3pelUCHHM.
promnpt
Pazpemenne y noas30BaTENA €IE HE 3ANPALIMBANOCS.

Ecau B permission.state yka3zaHo 3Ha4eHHe prompt, Opay3ep aBTOMaTHYECKH 3aNPOCHT ¥
Mois30BaTeNs pazpellieHHe Ha onepaLuio YTeHna us dydepa odMeHa.

14.6. CoBMeCTHOE UCNONb30BaHWE KOHTEHTa
¢ nomouibio Web Share API

3apava

Bul X0THTE npenocTaBuThL NONBL3OBATENO NPOCTOH cnocod NOAENHTLCA CCBHUKOH, Hc-
MOJIL3Ys BCTPOEHHBIE BO3ZMOXKHOCTH 00IEro A0CcTyna K cBoeMy YCTPOHCTBY.

PeweHue

Henonbayiite Web Share APl ana opraHnzauiy cOBMECTHOTC HCIIONB30BAHUA KOHTEHTA.

Boamoxno, a1ot APl noka noaaepxueacTca He BceMH Opaysepamu. [locaennne
AaHHBIE O COBMECTHMOCTH cMOTpHTe B CanlUse (https:/foreilly/11wEq).

BuizoBuTe navigator.share un nepegaiite oOnekT, cogepxkawuil saronoeok 1B UJRL-anpec
(mpumep 14.12). Ha nopaepxHBaeMBIX yCTPOHCTBAX H B Opay3epax OTKPOETCA 3HAKOMBIH
untepdeiic obulero gocTyna, KOTOPHIA NO3BONAET OOMEHHMBATLCA CCHUTKOM Pa3THYHBIMU
cnocobamn, '

Mpumep 14.12. O6WwMA NOCTYN K CCbINKe

if ('share’ in navigator) {
navigator.share({
title: 'Web API Cookbook',
text: '3armAanvTe H3 3TOT NOTPACANWMA CadT!',
url: 'https://browserapis.dev’
b
}
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OTciona NONB30BATENE MOXET CO34aTh TEKCTOBOE COO6I.I.[EHHC, 3NCKTPOHHOE NHCLMO HIH
H3ECUWICHHE APYTOro THIA, COACPHAIUECS CCBUIKY Ha KOHTCHT.

ObcyxaeHne

Hurepdeiic ofmero gocTyna BITAAIMT N0-Pa3HOMY B 3aBHCHMOCTH OT YCTPOHWCTBA H
onepanMoHHoi cucTeMsl. Hanpumep, Ha puc. 14.1 noka3saH ckpHHIIOT MHTepdelca 06-
LWETO JOCTYNA Ha MOeM KOMNBIOTepe Mo ynpaeneHHeM macOS 14.

& Add to Reading List

A AirDrop _

2 Mmail

\s Messages

— Notes

N Open in News

& Freeform
Reminders

£ Edit Extensions...

Puc. 14.1. Uutepdeiic obmero aoctyna B macOS 14

14.7. Co3nanne Bubpaunn ycTponcrsea

3agava

Ber xoTHTe Z00AaBHTH B CBOE NMPHIOKCHHE HEKOTOPYH) TAKTHABHYHY ODpaTHYH CBA3b,
33CTABIAIOWIYIO YCTPOHCTBO [101630BaTeNs BUOPHPOBATS.

Pewenune

Henonwayiite Vibration API ans nporpamMHoro 3anycka subpauuu ycrpoiicTea.

Boamoxno, 3ToT API noka nognep:xusaerca He Bcemu Hpaysepamu. [Tocnennne
OaHHEIe 0 coBMecTHMOocTH cMoTpHTe B CanlUse (https://oreil ly/GOd6m).

Ans Toro 4TtoOBl BBLINOJHUTE OJHOKPATHYH BHOpalMio, BBl MOXeTe BbLI3BaTh
navigator,vibrate ¢ €OWHCTBEHHBIM LIENOYHCICHHBIM APTYMEHTOM (INMHMTEIBHOCTL BUO-
palMM), KaK IMoKaiaHo B npumepe 14.13.

ﬂﬁimc‘p 14.13. 3anyck oaHokpaTHol BuBpauumn

// Odvoxpamnan Bubpayus 8 mevexue 500 muntucexyHd.
navigator.vibrate(500);
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Bu Takke MoxkeTe 3alyCTHTh NOCICAOBATCNBHOCTE BuOpallMi, Nepelas MacCHB B
navigator.vibrate (mpumep 14.14). DaeMeHTbl MaccHBa HHTEPNPETHPYIOTCA Kak focne-
JOBATENLHOCTE BUOpaLHii ¥ May3.

. Mpumep 14.14. NocneaosaTeNnLHOCTE U3 TPEX BUGPaLNiA

// Tpu sufipayuu no 500 munaucexywd ¢ navaol 8 250 munaucexynd mewdy Humu.
navigator.vibrate{[500, 250, 508, 250, S08]);

Ob6cyxnenne

Jrot APl noaaepkuBaeTca AaXe Ha OTHENBHBIX YCTpOHCTBaX, KOTOpEIE He BUOpHpYIOT,
Hanpumep Chrome Ha MacBook Pro. Jng 3THX ycTpoHCTB BBI3OB navigator.vibrate He
HMEET HUKaKoro 3¢ deKTa, HO M He BBIIACT HHKAKOH omubKu.

Ecnv  BeIMONHsAeTCA  MOCHASIOBATENBHOCTE  BHOpanuil, BRI MOXeTe  BBI3BATH
navigator.vibrate(8) H OTMEHHTE Bce MPOUCXOMALINE BHOpALHH.

Kak u npu aBTOMaTHYecKoM BOCHpPOH3BCACHHH BHICO, BBl HE MOXETE aKTUBHPOBATDH
BUOpaLINI0 aBTOMAaTHYECKH MPH NepBoH 3arpyske ctpaHuusl. [lons3oBaTens A0MKEH Ka-
KUM-TH00 06pazoM HauaThk B3aUMOJEHCTBOBATH CO CTPAHHULEH, Npekae 4eM MoxHO Oy-
JeT UCMONB30BATH BHOpalMio.

14.8. HacTtpoika opueHTaLmmn yCTPOWUCTBA

3apava

BBl XOTHTE ONpPENESINTE, HAXOMNTCA TH YCTPOHCTBO B KHIDKHOH WK albOOMHOH OpHEH-
TalHH.

Pelwenue

Hcnonbayiite cBoficTBO screen.orientation. type, 9TO0B MONYUYUTL OPHEHTALHI0 YCTPOH-
CTBA, HITH HCIIONB3YHTE CBOICTBO screen.orientation.angle, YTOOEI NOAYYUTE YTON OPH-
€HTAIWH YCTPOHCTBA OTHOCHTEINIBHO ET0 €CTECTBEHROIO MONOKEHHSL.

Ob6cyxnenne

CBOACTBO screen.orientation.type MOXKET HMETE OJHO W3 YETHIPEX 3HAYECHUH B JABHCU-
MOCTH OT YCTPOHCTBa U ero opHeHTanuM (puc. 14.2):

¢ portrait-primary — 0 rpagycoB (ecTecTBeHHOE NMONOKEHHE YCTPOICTRA);
® portrait-secondary — 180 rpagycos;

¢ landscape-primary — 90 rpagycos;

4 landscape-secondary — 270 rpagycos.
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1. portrait-primary

2. portrait-secondary
3. landscape-primary
4. landscape-secondary

Puc. 14.2, PasnHuHBIe 3HAYCHHUA OPHEHTALNH

[Ipensiaynine 3Ha4EHHA NIPHBEACHBI S8 YCTPOHCTB, TAKHX KaK TeneoHs!, Ansd KOTOphIX
ECTECTBEHHAA OPHEeHTAlUHA — MopTperHas. JInA ApYTHX yCTpOHCTB ecTECTBEHHOH Oyaer
ansOOMHas OPHEHTALNA, HAPHMEP, JUI HEKOTOPBLIX TUTAHINETOB 3HAYCHHA-MEHAIOTCA HA
NPOTHBONONOXKHEIE:

4 landscape-primary — 0 rpagycoe {€CTECTBEHHOE NOJOKEHHE YCTPOHCTEA);
# landscape-secondary — 180 rpamycog;

¢ portrait-primary — 90 rpaaycos;

4 portrait-secondary — 270 rpagycos.

O6rexT screen,orientation Takske HMeeT cOOBITHE H3MEHEHHA, KOTOPOE BBl MOXKETE NPO-
CITYIIATh, YTOOLI HE NPOMTYCTHTE H3MEHEHHA OPHEHTALIHK YCTPOHCTBRA.
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U3mepeHune npou3BoaUTeNbLHOCTH

15.0. BBegeHuwe

CyllecTByeT MHOMXECTBO CTOPOHHMX HHCTPYMEHTOB, NpeAHa3HauYeHHBIX 78 H3IMEpeHHuA
npou3eoaAuTensHocTd B JavaScript-mpunoskennd. B Gpaysepe Takke ©CTh HECKOJIBKO
yIOOOHBIX HHCTPYMEHTOB, BCTPOCHHEIX A4 cOopa mokazaTeneil Mpou3BOHTENBHOCTH.

Navigation Timing APl ncnonksyerca ana chopa AaHHBIX O NIPOU3BOAMTEALHOCTH TIPH
HayanbHOH 3arpy3ke cTpaHHUbL. Bl MoXeTe npoBepuTh, CKOIBKO BpEMEHH NoTpedora-
A0Ch JJIA 3arPY3KH CTPaHHLbL, CKONBKO BPEMEHH HYXXHO, 4ToOr DOM cTan nHTepakTHB-
HbIM, H MHOTOE Apyroe. OH Bo3BpalaeT Habop BPEMEHHEBIX METOK, KOTOPEIE YKA3BIBAIOT,
KOTAa BO BPEMS 3arpy3KH CTPAHWLEI MPOU3OWI0 Kaka0e COOBITHE.

Resource Timing APl no3gonsetr npoBepHTh, CKOMBKO BpeMEHH MoTpedoBanoce ANA 3a-
IPY3KH pecypcoB H BBHINOJAHEHHA CETEBBIX 3aMpOCOB. ITO OTHOCHTC K TAKUM pecypcam
ctpadnubl, kak HTML-gaiine, CSS-daiinsl, datinel JavaScript u datins uzobpaxeHuii.
310 Takke OTHOCHTCA K ACHHXPOHHBIM 3arpocaM, HaOpHMEp, K 3alpocaM, BBITIONHAE-
MbIM ¢ noMompio Fetch APL

User Timing API — 2710 cnocof BbIMHCICHHSA BPEMEHH, 3aTPadeHHOrC HA BBIIOTHEHHE
NpOU3BONLHBIX onepaluit. Bel MoxeTe coznasate omsmemxu {marks) NpoH3BOOUTENBHO-
CTH, KOTOpblE NpeCTABIAOT co00il MOMEHTLl BpeMeHH, H noxkazameay (measures), Ko-
TOpble IPEeACTaBIAIOT co00l paccUHTAHHBIE IPOMEKYTKH BPEMEHH MEXKAY OTMETKaMH,

Bcee atu API co3aatoT 3anuci npoM3BoAHTENsHOCTH B Gydepe Ha cTpaHHLE. 3TO eAHHAA
KOMISKUMA 3anHced MPOH3BOAUTENLHOCTH BCeX THNOE. Bbl MOXKeTe OpoBepHTH 3TOT Oy-
dep B m0060e Bpemi, a TAKKe HCIIONL30BaThL PerformanceObserver 01 aCHHXPOHHOTO Mpo-
CNYIIMBAHUA HOBBIX 3aNHCEH, KacalWHXCA NPOH3BOIHTENBHOCTH.

B 3anucax o NpPOHIBOAMTEABHOCTH HCMOAB3YKITCA BBICOKOTOYHLIE BPEMEHHBIE MeTKH.
Bpems uzmepaercs B MUIAMCEKYHIAX, HO TAKKE MOKeT COACPHATh M ApoOHBIE HacTH,
KOTOpBIE B HEKOTOPLIX Opay3epax MOTYT UMeTh MHKPOCEKYHIHYIO TOYHOCTE. B Gpayzepe
3TH BpeMeHHEBIe MeTKH COXPAHAITCA Kak ofbexThl DOMHighResTimeStamp. JTO UHCNa, KO-
TOpPble HAYHHAKTCA ¢ HYNA NPH CTapTe 3arpy3KH CTPaHMLUB! H OTPaXawT BpeM:d, Mpo-
LIEALIEE C MOMEHTA CTAPTA 3arpy3KH CTPAHHUBI A0 MOMEHTA COBEPWEHHS JaHHOI 3amucH.
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B peuenTax 3Toi rmaBel paccMaTpHBAIOTCA pellieHus and cGopa nokasareneit (METPHK)
npon3BoguTensHoCcTH. Uto Bhl OyaeTe AenaTh ¢ 3THMH NOKalaTelAMH, pelIaTh BaM. Bl
MoxeTe uenoasiobats Fetch API unn Beacon API nna ornpaekyn nokasatencit mponsso-
aurensHocTH B API 14 cbopa u nocnegyrowero avanusa.

Br MOXeTe MCIONB3IOBATE ITH MOKA3aTeNH MPOM3BOAMTENBHOCTH BO BpeMsa pa3paloTku
ANA nenelt oTNagKK WM OCTABHTE MX 80 c6opa peasbHBIX METPUK NPOM3BOAMTENIBHOCTH
OT BalMX nonsiopateneid. Ux MoxXHO oTnpaBuTh B cnyx0y aHANUTUKH AA arperupopa-
HHA M aHa/u3a.

15.1. U3mepeHne NPOU3IBOANTENLHOCTU 3arpy3Kku CTpaH1y

3apava

Bl xotuTe cofpaTh HHDOPMALIHIO O BpeMeHH 3arpy3KU CTPaHRIEL

Pewenne

Hafizute 3anick 0 MpOM3BOZMTENBHOCTH € THUNOM nNavigation M H3BJIEKWTE BPEMEHHEIC
METKM HaBMralHM K2 065-eKTa 3aMHUCH O NpOM3BOANTENLHOCTH (pumMep 15.1). 3atem Mo-
AETE pacCUMTaTh HHTEPBAT MEXAY ITHMM BPEMEHHEIMH METKAMH, 4TOOBI ONpPEIenHTH
BpPEMSA, 3aTPauHBaeMOe Ha pa3NHvHble COOBITHA 3arpy3KH CTPaHHLIBL.

I'lpmop 15.1. MoMck 3anMck 0 BPEeMEeHM BLINOMHeHUS HaBUraUMK

/7 Cywecmayem moneko 00HG 3GNUCE © NPOU3BOCUMEALHOCAL HABUZAYUL.
const [navigation] = window,performance.getEntriesByType( 'navigation');

3t1ot obbekT 0bnagaer MHOXeCTEOM CROHCTB, B Tabn. 15,1 npHeeneHs! HECKOMBKO MpH-
MEpPOB NOJE3HBIX BEIMHCIEHHH, KOTOPBIE BBl MOXETE BHIMOMHHTD.

Tabnauya 15.1. PacueTn! BpemeHH HaBUTALMH

MeTpHKa Hauano Koneu

Bpewms ao nepeoro Gaiita startTime responsestart
Bpemsa a0 Havana miakmogeiicteut ¢ DOM startTime domInteractive
Obuiee BpeMs 3arpy3KH startTime loadEventEnd
O6cyxaeHune

CBOHCTRO startTime 1)1 3alIHCH O NPOH3BOJHTENEHOCTH HABHIAUHK BCEraa pasHo 0.

DTOT nMapaMmeTp COAEPKHT HE TONbKO HH(OpMaLHIo ¢ BpeMeHH. OH COIEpKHT Takylo
undopmManuio, kak 06bem nepenaHHsix gaHHux, koa HTTP-oreera v URL-aapec c1pa-
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Huubl 3Ta HHOOPMALMA NoNe3Ha IUIA ONpefeNeH:s TOTO, HACKOIBKO OBICTPO Ballle MpH-
JTOKEHHE CTAHOBHTCA OT3LIBYHBEIM TIPH NEPBOH 3arpysKe.

15.2. UamepeHune ahdrekTUBHOCTH
WCNONb30BAHUA PECYPCOB

3anava

Brl xoTHTE MOMY4aTh HHPOPMALIMIO O 3aMIPOCAX K PECYPCAM, 3ArPY)KEHHBIM Ha CTPAHHLLY.

PelweHue

Hafinure 3anucH o NpoH3BOAMTENBHOCTH pecypcoB B Oydepe MpoH3BOAHTENbHOCTH
(mpumep 15.2).

I'Ipum 1 5.2. ﬂonytionm CBeAeHUi 0 NPOM3BOAUTENELHOCTH pecypca

const entries = window.performance.getEntriesByType( ' resource');

Bri monyunTe no oaHOM 3aWCH ANA KaXZoro pecypea Ha crpaHuue. K pecypcam oTtHo-
carca qaiinel CSS, dafinm JavaScript-cuenapuer, nzobpaxeHuns 1 mobble Apyrue 3anpo-
Chbl CTPAHHLIBL

Jna Kaxaoro pecypca BBl MOMETE paccyMTaTh, CKONBKO BpeMeHHM NoTpeboBanocs and
3arpy3KH, HCMONB3YA Pa3HULY MEXKIY CBOHCTBAMH startTime H responseEnd. URL-anpec
pecypca IOCTYIEH B CBOMCTBE name.

ObcyxaeHne

JIroOble ceTeBBIE 3aMPOCk], KOTOPbIE BB OTMpaenagete ¢ noMoibko Fetch API, Takxke oTo-
GpaxatoTca kak pecypc. B atoM noasza APl ana npodunuposanns peanbHoOH NPoU3BO-
JUTENLHOCTH BAWHX KOHEYHBIX ToueK REST APL

[Ipu nepBoit 3arpy3ke cTpaHuibl B 6ydep NPOHIBOAHTEILHOCTH 3AHOCATCS JAaHHBIE 060
BCEX pecypcax, 3alpolIeHHBIX NP HavanbHo# 3arpyske crpaduipl. [locneayiomue 3a-
npocel 1o6apasiores 8 6ydep NPOH3BOOHTENEHOCTH 10 MEPE MX BBITOMHEHHA.

15.3. Nouck caMbix MeANEHHbIX pecypcoB

3agava

Bel xotute MOAYYHTE CIIHCOK peCYpPCOB, 3arpy3ka KOTOpbIX 3aHHMAacT Oonelne Beero
BPEMEHH.
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PeweHne

OtcoprupyiiTe H OTOHABTPYIHTE CIMCOK 3anucedl 0 NPOM3BOAHTENLHOCTH pecypcos. [lo-
CKONBKY 3TOT CIMCOK NpeAcTaBiAeT coboil NpoCTe MAcCHB, Bel MOPKETE BRIZBIBATH ANA
HEro TAKHE METOABI, Kak sort M slice. /14 Toro uytobkl onNpeaenuTh, CKOIbKO BPEMEHH
NOTPcOOBANOCEH PECYPCY AUTA 3ATPY3KH, BO3bMHTE PA3HULY MEX1Y BpeMEHHBEIMH METKAMH
responseEnd U startTime.

B npumepe 15.3 nokasaHo, kak HAATH MATH PECYPCOB, 3arpyXacMeIX ¢ HaUMeHbLIEH Cko-
pPOCThIO.

Mpumep 15.3. Mouck NATH pecypcos, 3arpyKaemMbiX ¢ HAMMEHbLIER CKOPOCTLIO

const slowestResources = window.performance.getEntriesByType('resource'})
.sort({a, b) =
{b.responseEnd - b.startTime) - (a.responseEnd - a.startTime))
.slice(d, 5);

O6cyxaexue

KnoyeBrIM MOMEHTOM ABNAETCA BLI3OB MeToda sort. [IpH 3TOM CpaBHMBAETCA Kaxnaas
Mapa 3HA4YeHUA BPEMEHHN 3arpy3kH H COPTHpPYETCA BECh CIHCOK B NOpAdKE yORIBaHHA
BpPEMEHH 3arpy3KH. 3aTeM BBI3OB slice mpocTo OepeT nepBbie MATL NEMEHTOB OTCOPTH-
pPOBaHHOrO MaccHBa. Ecnu BMeCTO 3TOrO Bbl XOTHTE IIGMIYYHTDL CITHCOK H3 MATH PECYPCOB
¢ caMoi OBICTPOH 3arpy3koli, BBl MOXETE NPOCTO U3IMEHHTL NMOPAJOK, B KOTOPOM CpaB-
HUBaeTcA BpeMa 3arpy3kH (npumep 15.4).

Mpumep 15.4. Mourck NATK cambix ObICTPLIX pecypcoB

const fastestResources = window.performance.getEntriesByType('resource')
.sort({a, b) =
{a.responseEnd - a.startTime) - (b.responseEnd - b.startTime))
.slice(B, 5);

O6patHoe cpaBHEHHE O3HAYACT, YTO MACCHB COPTHPYETCA TNO BO3PAacTaHHI), a HE Mo
yObiBanuio. Bbi3op slice Teneph BO3BpalllaeT MATE PECYPCOB, 3arpyXaeMblX ObicTpee
BCEro.

15.4. Onpepenexve TaMMWHIa ANA KOHKPETHOTO pecypca

3agava

BEl XOTHTE MOCMOTPETh BPEMA BHINIOIHEHHSA 3aNPOCOB K ONPEASIEHHOMY pecypcey.
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PeweHune

Henonesyiite Metoa window.performance. getEntriesByName OIS MOHCKa PECYpPCOB MO ON-
penencanomy URL-anpecy (npumep 15.5).

Mpumep 15.5. MNouck Bcex TaMMUHIOB pecypcoB No onpeaeneHHoMy URL-enpecy _'

// Mouck scex 3anpocos k API /apifusers
const entries = window.performance.getEntriesByName( 'https://flocalhost/fapifusers',
'resource');

Ob6cyxaeHne

Hwmsa 3anmncu pecypca — 310 ero URL. [MepsbiM aprymentom ins getEntriesByName sBsi-
erca URL. Bropoii apryMeHT yKka3mIBaeT, YTO BAC HHTEpECYET TAWMUHT paboTrl pecypea.

Ecnn Obino Heckonbko 3anpocos no ganHomy URL-anpecy, BM DONYSHTE HECKOIBKO
3aMHCced 0 pecypeax B BO3BPALLacMOM MacCHBE.

15.5. Mpodmnuposanmne NPoU3BOANTENLHOCTY
peHaepuHra

3apava

Bel XOTHTE 3amHcaThb BpEMA, HeoOXoauMoe And 0T06pa}KCHHﬂ HEKOTOPLIX JaHHBIX Ha
CTpaHHune.

PeweHnue

Coapaiite BpeMeHHS’lO METKY MNPOHIBOAHTENBHOCTH HENOCPEACTBEHHO NEpea Ha4danom
peHAEPHHTA. Kak Toabko PERAEPHHI 3ABCPIIATCA, co3gaiiTe eme OHY MCTKY. 3arem BB
MOXKCTC HIMCPHTE MMPOMCKYTOK MOKIY JBYMA MCTKaMH, yToOk JamucaTth, CKONBEKO Bpe-
ME€HH 3aHAA PEHAEPHHT.

IlpeacraebTe, 4TO Y BAC €CTh KOMIOHEHT DataView, KOTOPBIH MOXHO HCIONB30BaTh AN
peHAepPHHIa HEKOTOPBIX AaHHBIX Ha cTpanuue (npumep 15.6).

Mpumep 15.6. UamepeHre NPOU3BOAUTENBHOCTH PEHAEPUHTa

/7 Co3000me HOYAALHYI BPEMEHHY MEMIKY HENOCDEOCMBEHNO Neped PeHOepUHZOM.
window.performance.mark( ' render-start');

// Co3dalime KOMAOHEHM U 8UIYQMU3UPYEME OOHHNE.
const dataView = new DataView()};
dataView,render(data};



250 | [Inaea 15

// Kozda pendepunz bydem 3asepuer, cO3000Me KOHENHYH MEMKY NPOU3BOOUMEALHOCMUY.
window.performance.mark( ' render-end’);

// Modcuumaiime spema Mewdy G8yMa omvemKaMu.
const measure = window,performance,measure(’'render’', 'render-start', 'render-end');

O0BeKT measure COACPKAT BPEMA HAYAIA M PACUETHYIO NPOACIKHTENBHOCTD HIMEPEHHS.

O6cyxaenue

Beakui pas, Korga Bel CO31aeTe METKH H MOKA3aTend MPOH3IBOAWTENbLHOCTH, OHH A00aB-
asoTes B Oydep npoMIBOANTEIEHOCTH CTPAaHHLB ANA Nocnedyrmero npocmortpa. Ha-
HOpUMEp, €CNU BBl XOTHTE NPOCMOTPETh NOKa3aTeNns PeHAEPHHTa N03XKe, MOXKeTe HCHOMb-
30BaThk window. performance., getEntriesByName {npumep 15.7).

 Mpumep 15.7. MOUCK METPUKM NO HA3BAHMIO

S/ Cywecmayem monbko 00HG mempuxa 'render', NO3MoMy 8b MONEME UCHO/Ib3I080ML
// decmpykmypuposaHue maccusa, Hmobs noAywumb nepayn (U edusCmaeHHYN) 3anUCh.
const [renderMeasure] = window.performance.getEntriesByName( 'render');

MeTKH U METPHUKH TaK:Ke MOIYT COAEpKAaThb CBA3AHHBIC C HUMH IaHHBIE, €C/IH YK43aTh
napameTp detail. Hanpumep, npu otobpakeHHH AAHHBIX B NIpHMepe 15.6 BBl MoXKeTe
[epenaTk CaMH AAaHHbBIE B KaYECTBE METAJAHHAIX NIPH CO3JAHHA METPHKH.

[Ipy cozzaHUW METPUKH TakuM 00pa3om BaM HeoOXOAMMO BKMIOUMHMTE HAYANBHYIO H KO-
HEYHYH MeTKH B 00beKT options (mpumep 15.8).

Mpumep 15.8. UamepeHne hbbuasunwranbuocm peHAepuHra ¢ Ucnonb3oBaHUeEM OaHHbIX

// Co3daiime HAYAABHYIO MEMKY RPOUIBOOUMEALHOCAY HenocpedcmaenHo neped pendepurzom.
window.performance.mark{ 'render-start'};

// Co3daiime KOMNOHSHM U BU3YAMUIUDYUME DOHHNE.
const dataView = new DataView();
dataview, render{data);

// Kozda pewdepuwe Oyderm 3agepuweM, CO30AUMe KOWEUHYH MERKY NPOUIBOSUMEALHOCMU,
window.performance.mark( ' render-end');

// Ouerume spems Mexdy dBymAa memxamu, nepedas omobpawaemie OanHe
// 8 xovecmse ceedenull 0 Mempuxe.
const measure = window.performance.measure('render', {
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start: 'render-start’,
end: 'render-end’,
detail: data

b

[Tosxe, koraa Bbl OyaeTe UCKaTh 3TY 3aMHCH O NPONIBOAHTENBHOCTH, NOAPoOHEIE MeTa-
JaHHBIE OyAyT HOCTYNHBI B CBOHCTBE detail aToi MeTpHKHM.

15.6. NpocdpunupoBaHne MHOTOITaNHLIX 3agay

3apava

Bri xoTHTE coBpaTh JaHHBIE O NMPOH3BOAHTENBEHOCTH I MHOTOCTYIEHYATOTO MpoLecca.
Bbl x0TUTe MonyuuTh TAMHHT BCEH NOCASOOBATEIBHOCTH MPOUECCa, a TAKOKE BPEMSA I
oTHenbHbLIX wWwarce. Hampumep, BBl MoXeTe 3aXOTeTh 3arpy3HTh HEKOTOpbIE JaHHBIC H3
API, a 3aTeM BLIMOAHHMTEL HEKOTOPYIO 00pabOTKY ITHX DaHHBEIX. B 3TOM ciyyae BaM Hyx-
HO 3HaTk BpEMA BEINOJHEHHA 3ampoca API, epema o6paGotkn paHHBIX, a Takxe ofllee
BpEM3, 3aTPaYSHHOE HA Bech IPOLECe.

PeweHue

CosnaliTe HECKONBKO METOK H METPHK. BRI MOXKETe HCMONBL3OBATE OJHY H TY XK€ METKY
JUIA pacyeTa cpaldy HECKOMbKMX METPHK.

B npumepe 15.9 ects API, koTopolii Bo3BpalllaeT HEKOTOphie NONL30OBATENBCKHE TPaH-
3aKUHH. Kak ToneKo TpaH3akiuHH OyIyT [OMyHeHEI, BB, BO3MOXHO, 3AXOTHTE MPOaHANH-
3HpOBATH AaHHble O TPAH3AKLUHAX. 33TeM aHATHTHYECKHE AAHHBIE OTNIPABIAITCA B OpPY-
roit APL

Mpumep 15.9. NpodunuposaHue MHOrocTyneH4aToro npowecca

window.performance.mark( 'transactions-start’); .
const transactions = await fetch('/apifusers/123/transactions');
window.performance.mark{'transactions-end');
window, performance.mark('process-start');
const analytics = processAnalytics(transactions);
window.performance.mark{'process-end');
window.performance.mark('upload-start');
awailt fetch('/api/analytics', {

method: 'POST',

body: JSON.stringify{analytics},

headers: {
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'Content-Type': 'application/json’
}
12K

window. per formance .mark{'upload-end');

[Mocae 3aBeplUCHUA NPOLECCA M OTIPEASASHHA METOK Bbl MOXKETE HCMONB3OBATL 3TH MET-
KH AJTA CO3AaHKA HECKOJbKMX METPHK, KaK Moka3aHo B npumepe 15.10.

Mpumep 15.10. Coapnanue meTpuk

console, log('3arpy3ka TpaH3akumia: ',
window.performance. measure(
'transactions', 'transactions-start', 'transactions-end’
}.duration

3

console. log( ' AHaAMTHKA Npoueccos:’,
window.performance.measure(
'analytics', 'process-start’, 'process-end’
Y.duration

i

console. log('3arpy3ka aHanuTHKK: ',
window. performance .measure(
‘upload', 'upload-start’, 'upload-end’
).duration

)

console. Log( 'Obuee spema:’,
window.performance .measure(
'total', ‘transactions-start', 'upload-end'
}.duration

)

ObcyxaeHne

B 3TOM npumepe noka3aHo, Kak MOXKHO CO3AaTh HECKOJBKO METOK M METPHK ans cbopa
JIAHHBIX O BBIMOAHEHHH paaa 3anay. OAHA W Ta ke METKa MOXKET Wcnonk3osaTkes Oonee
0/IHOTO pa3a B HECKONBKHMX MeTpukax. B npumepe 15.10 co3paetca MeTpHka A1 KaKI0-
ro mara npoLeccea, 4 3aTeM reHepUPYEeTCA UTOTORas METpHKA A Bcel 3apaqu, dna ato-
ro fepeTca NepBas METKA 3a4a4H 3arpy3KH W NOCICAHAS METKA 334a44 BbINPY3KH H Bbl-
YHCASTCS PA3HHLA MEXY HUMH.
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15.7. MpocnywvBaHne nokasaTenen NPOU3IBOANTENLHOCTH

3apava

Bbl xOTHTE NOAYYATE YBEAOMIICHHA O HOBBIX TIOKA34TENAX MPOHIBOAUTEIEHOCTH, YTOOH
MOXKHO OBLIO cooDWATE 0 HHX B cyx0y anandTuku. Hanpumep, paccMOTpHM clieHapHid,
B KOTOPOM Bbl XOTUTE MOMYYATh YBEAOMNEHUS O CTATHCTHKE OPOHIBOAHTEABHOCTH MOpH
KakZOM BRIMOMHEHHH 3anpoca APL.

PeweHue

Hcenonwayiite PerformanceObserver nng noMcKa HOBBIX 3anMceii O NPOM3IBOOHTEABHOCTH
HyxHoro tuna. Jna sanpocor API TunoM monkeH 651Th resource (npumep 15.11).

Mpumep 15.11. Ucnonsaoeanue PerformanceObserver

const analyticsEndpoint = 'https://example.com/apifanalytics';

const observer = new PerformanceObserver(entries => {
for (let entry of entries.getEntries()) {
/7 Wimepecywn moncko 3anucu ‘fetch’. Hcnonwayime Beacon API das omnpusaku
/7 Gempozo 3anpoca, codeprauezc JanHNe 0 NPOU3BODUREALHOCTU .
if (entry.initiatorType === 'fetch') {
navigator.sendBeacon{analyticsEndpoint, entry);

}
J3H

observer,observe({ type: 'resource' });

O6cyxaeHne

Performance0Observer 3anycKacTCA NPH KaXA0M CETEBOM 3aNpace, BKIIOYAA TOT, KOTOPRIH
BBl OTMpABNAcTe B CBOKW CIyx0y aHannTHkM. [lo 3Toil npuunne B npuMepe 15.11 nepen
OTNpaBKOH 3ampoca NpoeepieTca, He ABMASTCA M JaHHAA 3aNHCh KOHEYHOI Tovukoi aHa-
JUTHEH. be3 310l nposepky Bhl nonagete B OeckoHeuHsld unkn POST-3anpocos. Koraa
BBLINIOMHACTCA CETEBOi 3ampoc, 3amnyckaerca PerformanceObserver, M BB OTOpaBNACTE
POST-3anpoc. Ilpn 3T0M colaaeTca HOBad 3aITHChL NPOH3BOARTENBHOCTH, KOTOPAA CHOBA
BEI3EIBACT PerformanceObserver. Kaxawrii POST-3anpoc B aHANWTHYECKOM CEPBHCE 3amyc-
KaeT HOBBIM 0GpaTHBIiA BLI30B.

Jns Toro 4ToOBl NPeqOTEPATHTE NABHHY 3aMpoCcoB K Ballel aHANMTHYECKOU ciryxbe 3a
KOPOTKMEH NPOMEXYTOK BpeMEHH, ANA PeanbHOro NPHAOKEHHUA, BOIMOKHO, NoTpebyerca
COXPAHMTh AAHHbLIE O OPOMIBOAHTENRHOCTH B Gyidepe, Kak Toanko Sydep qocTHruer on-
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PeAeNeHHOTO pa3sMepa, BbI CMOXKETE OTNPaBUTh BCE 3aNMCH U3 Oydepa oNHHM NakeToM
{npumep 15.12).

NMpumep 15.12. OTnpaska 3anucen 0 NPOUIBOANTENLHOCTHU NaKeTamu

const analyticsEndpoint = 'hitps://example.com/apil/analytics’;

// Maccus dnn xpamerun Bydepulosanmsix 3anuced. Kax moabko Oygep

// docmuzaem wenaemozo pasmepd, 8ce 3ANUCU OMNDOBARKNCA 8 DOHOM 3anpoce.
const BUFFER_SIZE = 10;

let buffer = [];

const observer = new PerformanceQbserver(entries =» {
for (let entry of entries.getEntries()) {
if {(entry.initiatorType === 'fetch' && entry.name !== analyticsEndpoint) {
buffer.push(entry);
}

// Ecau Bygep docmuz ca0e20 yeneso20 pamepad, OmnpaBbme 3GNPOC HA GHAIUMUKY.
if (buffer.length === BUFFER_SIZE) {
fetch(analyticsEndpoint, {
method: 'POST',
body: JSON.stringify{buffer),

headers: {
'Content-Type': 'application/json’
}
b
// CBpockme Bydep nocre OmMNPABKU NAKEmMbIX 3anuced,
buffer = [J;
}
}
1

observer ,observe({ type: 'resource' });



FNABA 16
PaboTa ¢ KOHCONbLIO

16.0. BBegeHuve

HCCMOTp)I Ha Bee Baltu Haarpe HAMCPCHHA, NPH BHINOIHEHHH KOoda MOTYT [POHCXOOHTE
cbou. B Bamem PACTIOPAXCHHH €CTE HECKONIBKO HHCTPYMEHTOB A4 OTNAaIKH. CospemeH-
HBIC 6pay3epm OCHAWCHBI MOMIHBIMH BCTPOCHHBIMH OTNaAYHKaMH, KOTOPEIE TTO3IBOJIAKT
nowaroepo NpocMaTpHBaThk KOO H NPOBSPATE 3HAYCHHA NEpPEMEHHEBIX H B]:Ipa)KEHHﬁ. On-
HAaKO HHOTJa BO3HHKAET XENaHHE YOPOCTHTE 3a0ady H HCTTONB3IOBATE KOHCONE.

B camom npocToM BapuaHTe Bhl B3AHMOACHCTBYETE C KOHCONBIO, BBI3LIBAA console.log ¢
coobuetiveM. J1o cooblueHne BEIBOAHTCA Ha JavaScript-korcons Gpaysepa. Xora cylue-
cTByeT Oonee noapoOHas BepcHS OTNAAKH HA OCHOBE TOUEK OCTAHOBA, HHOTAA BCE ke
MOXET OBITE NOJIE3HO PETHCTPUPOBATE H MPOBEPATE 3HAYEHHA BO BPEMS BHIMOMHEHMA.

IMToMumo npoctoro console.log, €¢Th U APYFHE OTICPALIHK, KOTOPBIC BBl MOXKETE JCTIATE C
NOMOLILIO KOHCOJIH, TAKHE KAK IPYIINOBEIE COOOILCHNA, HCNIOIBIOBAHAE CHETYHKOB, OTO-
Opaxkenne Tabauu 1 gaxke oPOPMIICHHE BRIXOOHBIX DaHHBIX ¢ noMowplo CSS. Cymect-
BYIOT TaKxe IpyTMe YPOBHH BeleHHs xypHana (ommOka, MpeaynpexaeHHe, 0TNaaKa), K
KOTOPBIM Bbl MOeTe NpHOErHyTh 11 knaccupukauuu 1 GUILTPalHi CooBIEHNA KOH-
CONH.

16.1. CTMnu3aumm BbiBoAa KOHCONU

3apava

Bwl xoTuTe npuMeHnTE HekoTopeid CSS K BeIBOOAM >KypHana Baweid koHcomn. Hanpn-
Mep, BBl XOTHTE YBEJIHYHTE pazMep WPHQPTa ¥ H3IMEHHTH LBET.

PeweHue

Hcnonbayiite dupexmuey %c B coobLUIEHUN CBOCTO XYpHANTA, YTOOb YKa3aTh, KaKoH TEKCT
Bbl XOTHTE CTH/IH308aTh. [N KAXAOT0 HCNONB3OBAHHA ¥C A00aBnsiiTe Opyroi aprymeHt
B console.log, coaepxaniuii ctunu CSS (npumep 16.1).
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console. log( "%cNpueet, mup!', ‘font-size: 2rem; color: red;’);
console. log( ' ITo KOHCOALHOE COOBWEHMe MCMOMb3ayeT ¥CKYPCMBHWA TekcT. ¥cKpyto!',
'font-style: italic;',
'font-weight: bold;’
);

Ha puc. 16.1 nokazaHo, Kak 3TOT CTHIH3OBAHHBIH TEKCT BLICASAHT B KOHCO/H.

NMpuserT, Mup!

ITO KOHCONbHOE CoobueMwe WCnons3yveT kypoubnwld mexcm. Kpyto!

Puc. 16.1. CTHIH30BaHHBII KOHCONBHBIH BbIBOS

O6cyxneHve

console.log IPHHHMAET NEPEMEHHOE KOMMYECTBO ApryMeHToB. [N Kaxaoro HCnons3o-
BAHHA AMPEKTHBLL %C NOMKEH ObITh COOTBETCTBYHOWHI JONONAHUTENLHBIH apryMenT, co-
ACPXAIHI CTHIH, KOTOPBIE HEOBXOAUMO NPHMEHHTb K JAHHOMY pasacy TEKCTa.

OOpaTuTe BHUMaHKe, uTO Ha puc. 16.1 cTHan cOpaceiBaloTca MeXAy pasaenamu %c. Kyp-
CHBHBIH WPHAT H3 mepBoro pasnena (Kypcususiii mekcm)} He NEPeXOIMT B KMPHBIH
wpudt eToporo pazaena (Kpyro!).

16.2. UIcnonb3oBaHne YpOBHEW B XypHanax coobueHnn

3apava

Brl xotuTe pasnuyarte HH(t)OpM&lJ,HOHHb]e CDOﬁI.I.lGHPIiI, npeaynpexacHia H coolLLeHUs
06 OI.IIHGKELX, KOTOPBIC BBIBOJATCA B KOHCOJH,

Pewenue

BMmecto console.log Henone3yite console.info, consale.warn H console.error, COOTBETCT-
BeHHo (npumep 16.2). 3T coobwieHna opOpMIEHH Mo-pasHOMY, H GonbIIKMHCTBO Opay-
3€pOR MO3ROMAIOT BaM (PHUIBTPOBATL COODLIEHHA XYPHANA IO UX YPOBHIO.

Mpumep 16.2. Ucnonb3oBaHKe pasnNUYHbIX YPOBHEN B XypHanax coobuieHun

console.info('3T0 vindopmaumonHoe coobueHwe');
console.warn{ '3To npeaynpexaetne’);
console.error{'3to ounbka');
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Coobuenns opopMASHB] MO-Pa3HOMY, ¢ MOMOLILIY 3HAYKOB, KK NOKA3aHO Ha pHc. 16.2.

3710 wHpOpMauwoHHoe coolbueHue
A » ITo npepynpexgeHue

© » 3710 oumbka

Pue. 16.2. PainnuHble YpoBHH XYPHANEHBIX cooblicHHIH (nokasaHel B Chrome)

Ob6cyxnenne

[MpeaynpexxaeHna H coodwenusa o6 ommbkax Takke 0TOOPANKAOT TPACCHPOBKY CTeKa,
KOTOPYI0 MOKHO Pa3BEPHYTE H MPOCMOTPETE B KOHCOIW. JTO NO3BONSET JIETKO OTCae-
JHTE MECTQ, FAe NPOH30ILIA omubka.

16.3. CozpnaHue UMeHOBaHHbIX perucTpaTopoB

3apava

Bbl XOTHTE perneTpupoBaTh cooGIIEHHA H3 PasHBIX MOAYNIEH BALIETO NIPHIOKEHHA C Ha-
3BAHHEM MOII,leﬂ B KA4YECTRE npec])m-:ca, BhiAcTeHHLIE 33JaAHHEIM LBETOM.

PeweHue

Henoneayidte gyHkuMio Function.prototype.bind xoHconn console.log, KOTOpas NMpHBA-
3bIBaeT mpedukc K UMEHH MOOYNA H MEHAET LBCTOBOH CTHNL (npuMmep 16.3).

Mpumep 18.3; Co&_;.qaune WMEHOBaHHOro peructTparopa (norrepa)

function createlLogger(name, color) {
return console.log.bind(console, "%c${name} , 'color: ${color};);

PyHkuua createlogger BO3BpALIACT HOBYIO (YHKUMIO BEAEHHA XYPHaNa, KOTOPYH B
MOXeTe BBI3BaTh TAK e, KaK console.log, HO COOOIIEHHS BYIYT HMETE UBETHO#H npedukc
{npumep 16.4).

Mpumep 16.4. Ucnons3oBaHWe UMEHOBaHHLIX PerMcTPaTopoR (norrepos)

const rendererLogger = createlogger{'renderer', 'blue');
const datalogger = createlogger('data’', "green'};

// Bugodum ¢ cunuM npeduxcom "renderer”.
rendererLogger( ' BW3yanMaupOBaHHWA KOMMNOHEHT' );
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// Busodum ¢ 3enersm npepuxcom "data”.
datalLogger( 'U3BnedeHHbe AaHHuwe');

[Tpu 310M coobiueHnn xypHana 0ToOpaKaloTCA C UBETHEIMH NPEPUKCAMH, KAK NOKA3AHO
Ha puc. 16.3.

renderer Bu3yanu3mpoBaHHEW KOMNOHEHT

Puc. 16.3. LIgeTHrie norreps (nokaszadsl B Chrome)

O6cyxaeHve

Bhi120B bind TakuM 00pa3zoM CO3OACT ¥acMmuYHe NpUMEREHKYIO BEPCHIO console.log, KOTO-
pas aBTomatuuecku fobasnseT npedukc H UBeT. JII0ObIE NONCNHHTENBHBIE aPTyMENTHI,
KOTOpEIE BB NlepeacTe e, 1o06apasioTea nocie npedHkca U LBETOBOTO CTHIA.

16.4. OTobpaxeHue Maccnea 06 beKTOB
B Tabnuue

3agava

Y Bac ecTb MaccHe 06'bCKTOB, KOTOPBIC Bbl XGTHTE BRIBECTH B JICTKO HHTAEMOM BHAC.

Pewenue

Ilepenaiite maccuB B console.table, U oW 0TOOpasuT Tabauuy. Jns KaxIoro cBeoicTsa
o0bekTa ecTh cTONOEL, a ANIA KaKA0TO 00BEeKTA B MAcCHBE — cTpoka (npuMep 16.5).

Mpumep 16.5. 3anuck Tabnuub! B XXypHan

const users = [
{ firstName: "Jxon", LastName: "Cmut", department: "Npopaxw" },
{ firstName: "mman”, lastName: "[Oxonwcon", department: "MapkeTtwwr" },
{ firstName: "Mabkn", lastName: "Jaeuc", department: "Otpen kagpos" },
{ firstName: "Capa“, lastName: “Tomncon", department: "Ouuawcel },
{ firstName: "fQ3Bug", lastName: "Yuncon", department: "Pa3zpafotkm” }
I

console.table(users);

Ha puc. 16.4 nokasaHo, kak JaHHbIE PETHCTPHPYIOTCA B Tabau4HOH dopme.
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(index) firstName lastName department

2] iGUN "Cant’ ‘Npoaaxu’

3 ' Imnnn ' "MxoHcoH" ‘MapkeTuur’

2 "Mankn' IET: e "OTgen Kkagpos'
3 'Capa’ "Tomncon' "OUHAHCH

4 WIELTT. N "Yancon' PaspaboTiu’

Puc. 16.4. Tabnnua o6nekTor (nokasana 8 Chrome)

O6cyxaenne

Brl MokeTe OrpaHHYNTE KONMHYECTBO OTOOpaskaeMbiX CBOHCTB 00bekTa, MepenaB BTOPOi
apryMeHT B console.table. 2TOT apryMeHT npeacTaBiseT coOOH MAacCHB NMEH CBOHCTS.
Ecnu oH 3a1aH, B BHIXOAHBIX AaHHBIX TAONHLE] 0TOOPaXaOTCH TONBKO 3TH CBOACTBA.

console. table TAKKE MOXHO HCTIONB30BaTh ¢ 00beKTOM. B npuMepe 16.6 ctonben index
COAEPHKUT MMeHa CBOHCTR, 2 He HHAEKCH MacCHBa.

Mpuwep 16.6. Mepeaada o6bexTa & console. table

console. table{{
name: 'sysadmin’,
email: 'admin@example.com’

1 F

B npumepe 16.6 npuseneHa Tabnuua, noxa3saHHaA Ha pHc. 16.5.

(index) Value
name ‘sysadmin’
email ‘admin@example.com'

Pnuc. 16.5. Tabnuna console. table (nokaszana B Chrome)

B npumepe 16.7 nonszoBaTeny perucTpUpYyOTCA B Tabinue, HO OTOOPANKAIOTCS TONBKO
cTon6uL: ¢ nMeHeM U damunueil (puc. 16.6).

Npumep 16.7. Orpanusenve cTONGLOB TabnUULI

const users = [
{ firstName: "fxon", lastName: "CmuT", department: "Mpogaxu” },
{ firstName: "3mwin", lastName: "QxoncoH”, department: "MapketwHr" },
{ firstName: "Makn", lastMame: "faeuc", department: "OTgen kagpos" },
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{ firstName: "Capa", lastName: "Tomncon", department: "Ounawcu” },
{ firsthame: "flaeua", lastMame: "Yuncon", department: "Pa3apafoTku” }

I;

console.table{users, ['firstName', 'lastName']);

(index) firstName lastName
] ' Bxon' "Cvmr"’

| ' IMunn ' " AxoHCOH"
2 ‘Mawxn’ 'Nssuc’

3 'Capa’ *ToMncou "
4 WIET-TTT: ‘Yuncow"'

Puc. 16.6. BriBeAcHBI TONBKO CTOADUBI ¢ HMEHEM H daMHIHE#H
(nokasauel B Chrome)

OTtolpaxeHHYH TabnHuUy TakKe MOXKHO COPTHPOBaTh. Bbl MOXeTe IIENKHYTH IO Ha3Ra-
HHIO cTonbua, YTohBl OTCOPTHPORATH TabMMLY No YTOMY cTonduy (puc. 16.7).

(index) firstName lastiName A
1 "IMunn ' *OxoHCcoH "

2 'Maikn ' ‘Oseuc’

a " Axon' "CMuT "

3 *Capa’ "Tomncosx'

4 e "Yuncon"'

Puc. 16.7. Coprrposka TabnHu o hamuwtin (nokazado B Chrome)

16.5. Ucnonb3oBaHWe KOHCONbHbLIX TAUMEPOB

3anava

Ber xotHTe A uencilt otaankH pacCYHTATEL BpcMA, 3aTPAYCHHOS HA BbIMOAHEHHE HEKO-
TOpOro Koaa.,

PeweHue

Henonwsyiite Metoasl console. time U console. timeEnd (mpuMep 16.8).

ST

Mpumep 16.8. Ucnonb3oBaHue console.time u console. timeEnd o 5y

// 3anycmume matmep 'loadTransactions’.
console.time( ' loadTransactions');
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// 3azpysume xaxue-wubyds darHue.
const data = await fetch('/api/usersf123/transactions’);

// Ocmaroaume maiimep ‘loadTransactions’.
// Busodum: "loadTransactions: <elapsed time> ms”
console. timeEnd( ‘ loadTransactions');

Korna esl Bbi3BIBaeTE console.time ¢ KMeHeM TaliMepa, OH 3aNyCKaeT yKa3aHHBIN TaliMep.
Brinonnnte mobyw padoTy, KOTOPYH BBl XOTHTE NpodHAUPOBaTH, U KOTAA 3aKOHYHTE,
BLI3OBHTE console,timeEnd ¢ TeM ke WMeHeM Taimepa. Tlpoeninee speMs BMecTe ¢ Ha-
3BaHHUEM TaiiMepa BLIBOJHTCA HA KOHCOIb.

Ecna BBl BeI3bIBaeTe console.timeEnd ¢ MMeHeM TailMepa, KOTOPOE HE COOTBETCTBYET
MpeapIAywleMy BLI3OBY console.time, owmbka He BBIAAETCA, HO Ha KOHCOAb BBIBOAWTCA
NpeaynpexIaomee Co00WEHHE O TOM, 4TO TARMED HE CYILECTBYET.

0bcyxnenne

IlpeacTaBneHHOE pelieHHE OTIHYAETCA OT HWCMONL30BAHHA window.performance.mark H
window.performance . measure, OTIMCAHHBIX B 2tase [5. console.time mMpUMeHseTcA AN on-
peacncHNd BpeMeHH, OOBIMHO BO BpeMsA OTNAAKH. 3AMETHOE PasfHuHe 3aK1o4aeTca B
TOM, YTO console.time M console.timeEnd He HOOABAAKOT 3aMHCH HAa BPEMCHHVIO LIKANy
NpoH3BOAHTENEHOCTH. Kak ToNbKO BH BBI3BIBACTE conscle. timeEnd A AaHHOTO TaliMepa,
3TOT TafiMep yHHuTOMaeTcaA. Eciu Bbl XoTHTe, YTOOBI AaHHBIC O TATMHHIE COXPaHANHCH
B MAMATH, Bl MOXKETE BMECTO 3TOrQ HCNOML30BaTh Performance AP

16.6. Ucnonb3oBaHWe KOHCONLHLIX rpynn

3apava

BBl XO0THTE yayHmMTh OPraHu3anuiy rpynn coobilenuii Ky pHana.

PeweHune

Hcnone3yiite console.group ANs co34aHHA BIOKEHHBIX Ipynn cooblieHui, KoTopble
MOXKHO pa3BOpPavuHBATE H CBOpadUBATE {MpuMep 16.9).

Mpumep 16.9. Ucnons3oBaHne KOHCOMLHLIX FPYNN

const users = [
{ id: 1, firsthame: "fxoH", lastName: "CemT", department: "Mpogaxm" },
{ id: 2, firstName: "mwun", lastName: "fixoncow", department: "Mapkertwnr” },
{ id: 3, firstName: "Maikn", lastName: "Iseuc”, department: "Oraen xagpos" },
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{ id: 4, firstName: "Capa", lastName: "Tomncon", department: "OwHaucw" },
{ id: 5, firstName: "fa8ua", lastName: "Yuacow", department: “Paapabotkn" }

I

console. log{ '06HOBAEHME NONL3IOBATENLCKMX AaHHBMX' };
for (const user of users) {
console.group{ Monbsoeatens: ${user.firstName} S{user.lastName} );
consale.log('3arpy3ka AaHHLIX O COTPYAHMKAX M3 API');
const response = await fetch{ fapifusers/s{user.id} );
const userData = await response.json();

console.log( 'O6HoBNeHMe npodaina’);
userData.lastlUpdated = Date.now();

console.log( ' CoxpaHeHre NONL3OBATENLCKHMX AdHHLX');
await fetch(' /api/users/${user.id}’, {

method: 'POST',

body: JSON.stringify(userData),

headers: {

'Content-Type': 'application/json'

}
IO H
censole.groupEnd();

}

[Ipy 3TOM CrpYIINMHPOBAHHBIC cOOOWEHHA OyayT BEIBOAUTHCA Ha KOHCONb. BBl MoxeTte
Ppa3BopadvHBaTh H CBOPAYHBATE I'DYIINEI, qTOﬁhICOCpCﬂOTOHHTBCH Ha KOHKpCTHOﬁ rpyin-
e, KoTopas Bac HHTepecyeT (puc, 16.8).

ObfHoBneHWe NONb3OBATENLCKWUX AAHHBIX
» TNonb3osarens: [JwoH CmuT
v Monb3osaTens: MMM [IROHCOH
Jarpyska fadHeiX 0 COTpyaHukax u3 APL

0O6HoBneHue npodaina

CoXpaHeHWe NoNb30BATENLCKUX AAHHLIX
» Monb3oeatenn: Maikn [laeuc

» lonb3osatenn: Capa Tomncon

» Nonsv3osatenb: [Jaswg Ynncow

Pnc. 16.8. Crpynnupoeantbie coo0ieHnA KOHCONH (mokasansl B Chrome)
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O6cyxnenue

Brl Takxe MOMKETE HCTIONB30BATE KOHCONBHBIE TPYNNLI ANA OTCIASKHUBAHUA CIOKHBIX an-
roputMoB. [pynnel MoryT ObITh BROMEHBI APYT B8 APYTa, YTO 3HAYHTENLHO o0neruaer
OTCNEKUBAHNE COOOLIEHNH B BalleM >KypHANE BO BPEMS CIIOKHBIX BBIMUCIEHUNA. D10
0co0EHHO LIgHHO, KOTZIa HY&HO pa3zobparhes ¢ DONBLIMM KONWMYECTBOM coobmeHHit. Ec-
nu Bbl XOTUTe, uToOBl rpynna 6eina CBEPHYTA MO YMOIYAHHIO, BBl MOXeTe BBI3BATh
console.groupCollapsed BMECTO console.group.

16.7. Ucnonb3oBaHue CYETYUKOB

Jagava

Bet xoTHTE O0ACYHUTATh, CKONBKD Pa3 BBI3BIBACTCH TAa HIH HHAA YACTh BALLIEro KOAa.

PeweHue

BozoBuTe MeToa console.count ¢ UMEHEM CYETYHKA, KOTOPOE ABJIAETCA YHHKAIBHEIM IS
Bawwero koaa. Kaxaeii pal, Korga BRINOMHACTCA HHCTPYKUHA console.count, OHa BERIBO-
JHT 3HAY€HHE CYETUHKA H YBENWYHBAET €ro 3HayeHHe. JTO MO3BOIAET OTC/ICKMBATH,
CKOMNBKO pa3 BRIMOMHANCA BEI30E console. count.

B nprmMepe 16.10 BRIBOTATCA BLIXOAHEIE JaHHEIE, KOTOpPEIE NMPENCTABIEHH B MpHME-
pe 16.11.

Mpumep 16.10. Ucnonb3oBaHue cHeTYUKOB

const users = [
{ 1d: 1, firstName: “Qxon", lastName: "Cmut", department: "Mpoaaxn” },
{ 1d: 2, firstName: "2mman", lastName: "fixoHcoH", department: "Mapkevuwr" },
{ id: 3, firstName: “"Maikn”, lastName: "faeuc", department: "Otgen kagpos" },
{ id: 4, firstName: "Capa", lastName: "TomncoH", department: "OwHaWce" },
{ id: 5, firstName: "Laema", lastName: "Yuncon", department: "PaapaGoTkn" }

1;

users. forEach{user => {
console.count( 'nonb3aocearens');

D

Mpumep 16.11. BeixogHble gaHHbIe cHETHMKA

nonb3cesarent: 1
nonL3oBaTeNns: 2
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nonL308arens: 3
none3oBaTens: 4
noAbL3cBaTens: 5

Ob6cyxaenne

Meton console.count mone3eH AMA OTCAEKHBAHMS UTEpPALMH LIMKAA WAH PEKYPCHBHBIX
BEI30BOB QYHKUHH. Kak W Opyrue KOHCONLHEIC METOALL, OH B NMEPBYIY ouepedb NpeaHa-
3Ha4YeH ANA OTNAJAKHU U He MpelHa3Ha4eH AN c6opa METPHK UCMONBIORAHHUA.

Bl Takie MoxeTe BLI3BATE console.count 0€3 KAKHX-THOO apIyMEHTOB, H B 3TOM Cly4ae
OH HCMQNE3YET CUETUHK ¢ HMeHeM default.

16.8. PercTpauna nepeMeHHON 1 e 3HaYEeHUA

Japava

Bel xoTuTE 3anHcaTh UMS HEPEMBHHOFI H €¢ FHAYCHHE B KypHan 0e3 HeoOXOAMMOCTH
BBOIHTL HMA OB IEL

PeweHue

Hcnonssyiite cokpanieHHyio 3anuch 06beKTa A1A perneTpaunn ofbekTa, coaepiallero
nepemeHHyto {npumep 16.12).

Mpumep 16.12. 3anuck B XKypHan nepemMeHHON U ee 3HaYeHUs

const username = ‘sysadmin’;

/! 3anucesaem { username: 'sysadmin' }
console.log{{ username }};

[pu sToM cosznaercs o0bEKT, HMA KOTOPOTO — username, a 3HAUeHHe — 3HAYEHHE nepe-
MEHHOH username, QOOBEKT PETHCTPHPYETCS B KOHCONH, KAK NOKA3aHo Ha puc. 16.9.

» {username: 'sysadmin'}

Puc. 16,9, O0bekT ¢ HMEHOBAHHBIM 3HaueHneM (nokazad B Chrome)

06cyxneHne

Jlo cozganns coxpamerdroro 0003HaueHHs 00BEKTa BaM HYXKHO OyaeT JBaKARl BBECTH
HMs mepeMeHHOH (Npumep 16.13).
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Mpumep 16.13. 3anuck nepemMeHHON U ee 3HaYeHUR B XKypHan 6e3 cokpalleHns

const username = 'sysadmin’;

console.log('username’, usernarme);

310 Hebonbloe H3IMEHEHHE, HO OHO NO3BOJAET COKPATHTL BPCMA.

16.9. MNpoTokonupoBaHue TPACCUPOBKM CTeKa

3apaua

Bbl XOoTHTE YBHAETE TPacCHPOBKY CTEKa, NMOKa3HBAKILYH MECTO BHIMTOAHEHHS KOZA B
JaHHBII MOMEHT.

Pewenune

Hcnons3ydTe console.trace AJIA PerdcTpalMK TPACCHPOBKH TEKYLUEro CTEKa BLI3OBOB
(npumMep 16.14).

Mpumep 16.14. Ucnonb3oBaxue console. trace

function foo() {
function bar() {
conscle. trace();

}
bar(};

foo();

Koa BLIBOAMT TpacCHpORBKY cTeka, OKa3aHHylo Ha puc. 16.10.

v console.trace
bar @ VM3

foo e w

Pue. 16.10. )Kypran TpaccHpoeku cTeka
(nokazaHo B Chrome)
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Obcyxnenne

TpaccupoBKa CTeKa ABIASTCS MONE3HHIM HHCTPYMEHTOM OTnanku. OHa MokasbiBaeT Te-
KYLU€e COCTOAHUE CTeKa BLI3OBOB. [lepras 3anuch B TpaccHpOBKe cTeka — 3TO CaM Bbl-
30B console. trace. 3aTeM cneayoilas 3anich — 310 J06as GYHKUHS, coaepxaluas Bbl-
30B console.trace, H T. 4. B GonbuvHeTse Gpay3epor Bl MOXKeTe IIENKHYTh 110 3EMEHTY
TPACCHPOBKH CTeKa, 4T0o0bl NepeiTH K COOTBETCTBYIOMIEH CTpoke koaa. Bel moxkeTe Hc-
MONB3I0BATE ITOT TPIOK AN No0aBneHHna 3amnceil B AKypHAT WIH YCTAHOBKH TOYEK OCTa-
HOBA.

16.10. MpoBepka 0XNAAEMbIX 3HAUEHWi

3apava

Bo Bpema OTIAIKK BRI KenaeTe yOeAHThed, YTO BhIpaXeHHE HMEET 0XKUIAEMOE 3Hade-
HHe. EcM 3170 He Tak, Bel XOTUTE YBUAETE coofiieHne 06 olHbKe B KOHCOIH.
PeweHue

Hcnonbayiite console.assert, 4ToOw! BRIBeCTH coobilleHHe 06 omubie, eci BhIpaKEHUE
HE COOTBETCTBYET OKHIaeMOoMy (mpumep 16.15).

Mpumep 16.15. Ucnone3osanne console, assert

function updateUser(user) {
// 3apezucmpupyime owubky, ecau udemmupuxamop nonc3osamesn pasen null.
console,assert(user.id !'== null, 'user.id must not be null');

// O6nosume nonpaoaanens.
return fetch( fapti/users/S{user.id} , {

method: 'PUT',
body: JSON.stringify(user),
headers: {
'Content-Type': 'application/json'
}
}o

Ecnu updateUser BBI3BIBAETCA C MCNIOIL3IOBAHHEM 00BEKTa user 0e3 CBOHCTBa id, omndka
PETHCTPHpPYETCS B XYyPHAUE.



Pa6ota c koHcONbe | 267

O6cyxaeHne

YTBepxkaeHHs (assertions) oOBMHO He HCNIONB3YIOTCA B paboueii cpefe, NOCKONbKY 2TO
HHCTPYMEHT OTJIAZKH, NoJ00HBIH APYTHM KOHCOMLHEIM MeTodaM. BaxHo OTMETHTB, uTO
eCM YTBEpXKIEHUE 3aBepllacTcA OWHOKON, OHO BRIBOAUT coodiueHue of omubxe, Ho He
BBIAAET OWHOKY H HE OCTAHABNHBAET BLIMOIHEHHME OCTANTBLHOH YacTH QYHKUMH. B npu-
Mepe 16.15, ecnu npoBepka HACHTH(HKATOPa NONEIORATEN 3ABEPILALTCA Heydaueil, Bee
PaBHO NPOU3BOJMTCH NOMBITKA BhINOAHUTE 3anpoc PUT ans oGHoBaeHHA mons3oBaTess.
370, BEPOATHO, MPHBOINT K ominbke 404, nockonsky B URL-agpece ykazan null.

16.11. U3yuyeHune cBONCTB 06beKTa

3apgava

Bl xoTuTe mpoBepHTH cBolcTBA 00BEKTA, BKIKOYAA [TTyOOKO BIOKEHHBIE CBOMCTBA M
LIEMOYKY MPOTOTHIOB.

PelieHune

Henonbayiite console.dir 1ng perucrpaumu 06bekTa.

-

v w W W W WET W W W T P W WP T W T YWY W ETW

- console i

assert: f assert({)

clear: f clear()

context: § context()

count: £ count()

countReset: £ countReset()
createTask: f createTask()
debug: £ debug()

dir: £ dir()

dirxml: £ dirxml()

error: f error()

group: £ group()

groupCollapsed: £ groupCollapsed()
groupEnd: § groupEnd()
info: £ info()

log: £ Log()

memory: Mem Info {tota
profile: £ profile()
profileEnd: § profileEnd()
table: £ table()

time: §F time()

timeEnd: § timeEnd()
timelog: F timelog()
timeStamp: £ timeStamp()
trace: f trace()

warn: £ warn()

Symbol(Symbol.toStringTag): "console”

[[Prototype]]: Object

e: 10000000,

¢ 10006000,

: 3768000000

Puc. 16.11. HenonezoBanue console.dir B 00BeKkTe console (nokazano B Chrome)
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B npumepe 16.16 nokazaHo, Kak HCTIONE3ORATL console.dir 1N NMPOBEPKH CaMoOTo 0OBCK-
Ta console.

console.dir(console);

Ha puc. 16.11 nokazana paciupsemas IpeBOBHAHAS CTPYKTYpPa, KOTOPas perucTpupyer-
¢a B KoHCONW. Kaxxpan ¢yHkuua n cBolictso of6bexkra moryt OwiTh pacumpensl. 3T1a
CTPYKTYPa BKIIYAET UEMOYKY MPOTOTHIIOB, KOTOPYH) TAKXKE MOXKHO PACWHPATL H Npo-
BEPATE. '

O6cyxpeHue

B HekoTophIX BepcHAx Opaysepob console.log Taloke NpefocTABASET HHTCPAKTHBHYIO
CTPYKTYPY AJIA NpoBepkH oOnexTa. XOTH 3T0 3aBUCHT OT Opaysepa, console.dir Bceria
npoeepAeT 00BEKT, KAK NMOKazaHo Ha puc. 16.11.

Jna noayueHns NONOMHHTENLHON MHPOPMALUKM Bl MOXKETE 03HAKOMHTLCA ¢ OPHIHATb-
Ho# cneundrkaunei koHconu {hitps://oreil.ly/osZhg).



FMABA 17

CSS

17.0. BBegeHue

B cpeae cospemennbix OpaysepoB CSS (cascading style sheets, kackaaubie TaGamumt
CTHIIEH) He TONBKC MO3BOAAET CO3JABaTE MPABHJIA CTHIA, HO W COASPKHT HaGop API,
KOTOPBIE MOKHO HCIIOIL30BATh ANA AANBHEHINETO YITYUWEHHS BAILCTO PHIOKEHHS.

Ob6nexTHan mopens CSS (CSS Object Model, CSSOM) nossonseT NporpaMMHC ycTa-
HAB/IHBATL BCTPOEHHbIE CTHIH M3 koaa JavaScript. bonee Toro, BH Aaxke MOXETe W3Me-
HATL 3HaYeHHUA nepeMeHHbX CSS 8O BpeMa BEINOSHEHHA.

B 21a6e 8 BRI BHIEIH NPHMED HCTI0Nb30BaHHA window.matchMedia Am porpaMMHoil npo-
BCPKM MEHA3anpoca Ha COOTBETCTBHE TEKYLUEH CTpaHuILe,

B 3To# rnaBe NnpuBEACHO HECKOMELKO NOJE3HBIX PELENTOB, B KOTOPHIX HCNONL3YIOTCA He-
KoTopble H3 3THX API, ceazanneix ¢ CSS. Ha MOMEHT HAMHCAHUS KHHUrH HEKOTOPHIE H3
3THX API noka ewe nnoxo noaaepxusanuck Opaysepamu. Beerna mposepsiite coBmec-
THMOCTE ¢ Opay3icpaMi mepef Hemonbiosanuem AP

17.1. BbigeneHue TekcToBbIX 0bnacTen

3agava

Brl xoTHTE NpUMeHHTE 3tdekT BHIAENTEHHA K HEKOTOPOMY (parMeHTy TEeKCTa B AOKY-
MEHTE.

PeweHune

Cospaiite 00beKT Range BOKPYr HY)KHOTO (parMeHTa TEKCTa, 3aTeM Hcmonssyiite CSS
Custom Highlight API ana npumeHerna cTined BeLaeIeHAA K 2ToH obacTh.

[TepsbIM Warom sBAfAeTCH co3gaBHe oOBEKTa Range. DTOT 00BEKT MpeAcTaBaseT coGOH
ofnacte TekcTa B nokymente. B npumepe 17.1 mokasaHa yHMBepcanbHas cayxeGHas
hyHKUHA DA co3AaHHA 0BNACTH € 3aJaHHBIM TCKCTOBBIM Y3IIOM H TCKCTOM JUUIA BBLAEEHHA.
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Npumep 17.1. Cozpanue o6bexTa Range

/'k*
* JnA 3000HH020 MEKCMOBO20 Y3Ad U hodcmpoxu cozdaem ofwexm Range,
* oxaomyBaWUl HyWHUG @pazMenm mexcma.
*/
function getRange{textNode, textToHighlight) {
const startOffset = textNode.textContent.indexOf(textToHighlight);
const endOffset = startQffset + textToHighlight.length;

// Co3zdaem Range Onn sudenseMo20 mexcma
const range = new Range();
range.setStart{textNode, startOffset);
range.setEnd(textNode, end0ffset);

return range;

Boamoxto, 310T APl noka nopaepxneaetca He BeceMH OpaysepaMi. [locneanue
nanuple o copMecTHMOCTH cMoTpHTe B CanlUse (https:/oreil.ly/wDJWH).

Mpeanonowum, y rac ects HTML-31emenT, nokazauHeH B npumepe 17.2.

Mpumep 17.2. HekoTopan HTML-pa3ameTka

<p id="text">
3T0 HeKOTOPWI TeKCT. Mul ncnoabayem (SS Custom Highlight API anm noacesuveavws
HEKOTOPOr0 TeKCTa.

</p>

Ecnu BB XOTHTE BLIASTHTE TEKCT "MOACBEYNHMBAHMA HEKOTOPOro TEKCTa", BBl MOMXKETE HCIONb-
30BATH MOMOLHUK getRange AJiA CO3NaHHA BLIEAEHHUA Range BOKPYT 3TOr0 TeKCTa (MpH-
mep 17.3).

Mpumep 17.3. Ucnons3oBaHue noMolHuKa getRange

const node = document.querySelector('#text');
const range = getRange({node.firstChild, 'noacaeuvsannnA
HEKOTOPOro TeKcTa'};
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Teneps, koraa y BAC eCcTh AMANA30H, BAM HYXXHO 33perHCTPHPOBATh HOBYI) NOACBETKY B
peecTpe NodcBeTKH Dpaysepa. 4 aToro co3galiTe HOBEIH OOBLEKT MOACBETKM Highlight c
NHAMa3oHoM, a 3aTeM nepefaiite 3Ty noackeTky (QYHKUMU CSS.highlights.set (mpu-
mep 17.4).

Mpumep 17.4. Peructpaums noacsBeTku

const highlight = new Highlight(range};
CS5.highlights.set('highlight-range', highlight);

DTH CTPOKH KO3 PETHCTPHPYIOT BblASNEHHE, HO IO YMQMYAaHNI0 OHO HE HMEEeT BHU3YAlb-
Horo 3¢¢ekxra. Jlanee BaM HYXKHO CO30aTh HECKOJIBKO cTHIeH CSS, xoTOpBIE BBl XOTEIN
Gbl IPUMEHWTE K BLIAGICHUIO, JTO ACAACTCA ¢ IOMOLIBIO MCEBAORIEMEHTA ::highlight.
Brl HCTIONIB3YETE 3TOT NICCBAONEMEHT B COMETAHHY C KIIOYOM, MO KOTOPEIM BB 3aperu-
CTPHUPOBANH BeIAeTEHHe Highlight B npumepe 17.4 (npumep 17.5).

: thighlight (highlight-range) {
backgroeund-color: #fef3c7;

an NPHMCHEHHH 2TOrO CTHIA TEKCT BHYTPH OHANaloHa TENEpb NOACBCYHBAETCA APKO-
JKCATEIM LHBCTOM.

Obcyxaenne

Bbl Taxke MOxeTe BBIACAHTB COJEPMHMMOE ¢ MOMOIBIO 3NeMeHTa <mark>. B npume-
pe 17.6 nokazaHo, KaK BBLACAHTE HEKOTOPBIH TEKCT ¢ NOMOLIBLIO <mark>.

Mpumep 17.6. BoigeneHue ¢ noMoulbio anemenTa mark

<p id="text">
3TO HEKOTOPLIA TEKCT, My MCNONb3yem 3nement mark anA
<mark>NoOACBEUMBAHUA HEKOTOPOro TekcTa</mark>.

<fp>

3710 naer TOT Ke BuayanbHbIH 3¢dext, uto U ucnonbiosaHune CSS Custom Highlight
API, HO oCHOBHOE OTAMYHE 3aKNIOYAETCA B TOM, YTO MCMONBL3OBAHHE <mark> Npeanonara-
€T BCTABKY HOBOTO 3neMeHTa B DOM. 3To MoXeT OBITE CNOKHO B 3aBHCHMOCTH OT TOTO,
TIO€ BhI JOOARNACTE HOBBIN 3IEMEHT.
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HanprMep, ecni TEKCT, KOTOPLIH BBl XOTHTE BLIACAHTH, COCTOUT H3 HECKONLKHX 31EMEH-
TOB, BPAA JIH 3TO MOKHO OYZET BHIMOMHHTL ¢ MOMOILLIO YIEMEHTa <mark> W MPH ITOM
coxpaHuth nonmyctiMblii HTML. Paccmotpum HTML B npumepe 17.7.

Mpumep 17.7. HekoTopas pa3meTka AnNA BbigeneHWn

<p=
370 ab3au, koTopuA OypeT noaceBeqeH.
</p>

<p>
BujjefieHne pacnpocTPaHAeTCA WM Ha 3TOT ab3ay. 370 He SHgensHo.
<fp=

Ecnw Bel XoTHTE BELACGTHTL "KOTOpBIH OyaeT noaceedeH. Buiaenenne pacnpocTpanseTca
H Ha 3TOT ab3au”, BBl HE CMOXKETE CASNATh 3TO C [OMOLIBIO OJHOrO neMeHTa <mark:
{npumep 17.8).

Npumep 17.8. HeponycTumeiit HTML-kon

<p>
3710 ab3au, <mark> xotTopewt DyneT NoACBEuYEH.
</p>

(p)
BudeneHne pacnpoCTpaHAETCA M ha 3TOT abzau</mark>. 3To He BueneHo,
</p>

3710 negonyctumbiii HTML-kon. Ilpapnnbho 6piio OB HCMOMB30BATE OBA OTACNBHBIX
3NEMEHTa <mark>, HO TOrAa 3To He OyAeT eAHHas HenpepblBHAA BBIICNCHHAA 0DNacTh.

[Mpumenenne CSS Custom Highlight API aenaer Bo3sMoxHBIM Takoe BbIAENEHHE, CO3Aa-
Bad AMaNa3oH, OXBATHIRAIOUIAH HECKONLKO TErOB.

17.2. NpenoTepaleHne NOABNEHUA TEKCTA
6e3 cTunusauuvu

3apava

Ilpu ucnonb3obanuu BeG-wWpHGTOR Tpebyercs M3bexkaTe NosBNEHHA TeKCTa 6e3 CTUMH-
3aLMH.
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Pewenune

Henonsayiite CSS Font Loading APl ana seHoil 3arpy3ku HayepTaHui WIpH$TOB, KOTO-
pHI€ BBl XOTHTE HCTIONL30BATE B CBOEM NpHNoxeHnn. OTioxuTe penaepuur nodoro tex-
cTa A0 TEX TOP, NOoKa WPHPTE He OYAYT 3arpyxeHbl.

Jina Toro uTo0b 3arpy3uTh WPHPT ¢ MOMOWEK >Toro AP], BRI cHavana co3gacrte oOLeKT
FontFace, coiepKaliMii JaHHbIE 0 HAYepTaHWH WPH(PTA, KOTOPLIA BLI XOTHTE 3arpy3HTE.
B opumepe 17.9 ucnonszyercs wpudt Roboto.

Mpumep 17.9. Cospaume HayepraHuus wpudra Roboto

const roboto = new FontFace(
'"Roboto’,
"url{https://fonts.gstatic.com/s/roboto/v30/KFOMCNnQEU92F r1Mu72xKKTU1Kvnz .woff2)', {
style: 'normal’',
weight: 400
s

B nokyMeHTe ecTh rnobansHOE CBOIHCTBO fonts, KOTOpoe npeactaBngeT coboit Habop
mipaToR FontFaceSet, colepkalidii Bce HAYepTaHHA WPHPTOB, UCNONLIYEMBIE B A0KY-
meHTe. Ui Toro 4To0kl HCNONB30BaTE HY)KHOE HadyepTanue mpudTa, BaM HeoOxo1uMo
no6aeuTh ero B Habop WpHQTOB FontFaceSet (mpumep 17.10).

Mpumep 17.10. Aoﬁaanquue Roboto B rnobanbHbIi HaGop wpudTos FontFaceSet

document . fonts.add({roboto);

[Tokxa yto BEl onpeaenunyn Toneko wpudpT. Ho eme vauero ne zarpyxeno. B Mokere
3aMYCTHTE NpollecC 3arpy3KH, BBI3BAB KOMaHIy load ana odwekTa FontFace (npH-
Mep 17.11). 210 Bo3spamaet NpOMHC, KOTOPHIH BBINONAAETCA N10CTE 3arpy3Kd WpHQTAa.

Mpumep 17.11_. Xpaem zarpyskm wpudra

roboto. Load()
.then({) => {
// bipugm 3azpywen u 20M08 K UCNOAL30BAHUK.

J3H

s toro urobsl NpPeaOTBPATHTE NOABNCHHE TeKCTa He3 CTHAM3ALMH, BaM HYXKHO CKPHITh
TEKCT, B KOTOPOM HCTIONB3YETCA ITOT WpHYT, 10 3aBepweHns 3arpysku. Ecnu B Bawem
OpHIOKEHHN 0TOOpaXKaeTCa aHMMAaLHA HayalbHOH 3arpy3KH, Bbl MOXETE NMPOAOIKATEH
AHHMAUMIO [0 TeX nop, noka He OyayT jarpyxensl neobxoaumele WpndThl, 3aTeM yaa-
JIHTB 3arpy34HK H 3aITYCTHTh PEHACPHHT TIPHAOKEHHA.
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Ecny B BallleM NPHIOKEHHH KCIIONb3YETCH HECKOIbKO WIPH(TOB, Bhl MOXETE IMKAATHCA
pa3peiueHus npoMuca document, fonts. ready. DTOT NPOMHC OYJET BBITIONHEH, KaK TOJIBKO
BCE MIPUQTE OYOYT 3arpyKeHEI ¥ TOTOBEL

ObcyxaeHune

ITpn ucnonszosannn Bed-wpudToB ¢ CSS WpHPTH 0OBABNAIOTCT ¢ MOMOLILIO NPaBKa
@font-face, kotopoe coaepxut URL-agpec 3arpyxaemoro aiina mpudra. Ecnn Teker
0TOOpaXKAETCA OO 3ABEPIICHHS 3arpy3KH MIPHGTA, UCIONb3YETCA Pe3epBHbIA CHCTEMHBIN
wpnpt. Kak Toneko WpHPT roToB, TEKCT NEPEPHCOBEIBACTCA NPABHIIBHEIM IIPRGTOM.
370 MOXeT NPHUBECTH K HeXeNaTeNbHbIM 3¢ (peKTaM, TAKHM KaK H3MEHEHHe MaKeTa, eClld
napaMeTphl WpHdTa OTIHYAIOTCA.

HenocTaTtkoM HCTIONB30BaHHA @font-face ABMAETCA TO, YTO ¥ Bac HET BOIMOXHOCTH Y3-
HaThk, KOTAZ WpHPT OyaeT 3arpyxeH H roToB k Menoab3osanuio. Henonssyn CSS Font
Loading APIL, Bbl MoxeTe nyulle KOHTPONMPOBATH 3arpy3Ky WIPH(Ta W ToMHO Oydere
3HaTk, KOrZa MOXHO Oe30MacHO HAyaTh HCMONB30OBAThL 3arpyxkaeMel MIpUT AMA OTO-
GpaxkeHua TekcTa.

Ecnu npy 3arpyske wpH$Ta BO3HUKAET OUIMOKA, HANPHMEP, BO3MOXKHO, BBl HETIPABHITEHO
seenu URL-agpec mpugTa, Torna npoMuc, BO3spallaeMelil METOAOM 3arpy3kH WpudTa,
OTKJIOHAETCA C OLKOKOH.

17.3. Auumanuna nepexogos DOM

3apava

Bui XOTUTE NOKa3aTh aHHMHpOBaHHHﬁ nepexo,n I]pH y,IIaJ]eHHH HITH HOG&BHGHHH ANEeMEH-
ToB B DOM.
PeiueHue

Hcenonwsyiite View Transitions AP, uTo0b1 odecneunTh aHHMUPOBAHHLIHA NEPexXoa Mexk-
Iy NBYMS COCTOAHHAMM.

Bo3MOkKHo, 9ToT API moka noanepxuBaetrca He BceMM Opaysepamu. [locnennne
JAHHBIE O COBMCCTHMOCTH cM. B CanlUse (hitps://oreilly/ISRFN).

Atot APl ucnonesyerca and npuMeHeHHs 3(ddexta nepexoaa Mexay ABYMA COCTOA-
auamMi  DOM. J[lna  Toro uto0el  HawaTe MEPEXO0H, BBI3OBHTE  (hYHKLUHIO
document.startviewTransition. B xauecTBe apryMeHTa oHa NpHHHMAaeT QyHKUHIO oOpaT-
HOro BbIzoBa. Bam HeoOxomnmmo BHecT m3menenns B DOM npu BeinonHeHun 3toit
¢byHKUMH 06paTHOrO BLI3OEA.
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Paccmarpueas npumep 17.12, npeactaseTe, 4TO ¥ BaC €CTh OJHOCTPAHHYHOE TIPHIOXKE-
Hue. Kaxnoe npencrasnenne npunoxeHud Aasnaerca HTML-aneMeHTOM BEPXHETO YPOBHSA
¢ YHHKQJIbHBIM HACHTHOHKAaTOpoM. Jna Toro uyToObl NEPeKIIOYHTECS MEKAY NMPEACTAB-
TeHUAMH, BB MOXKETE YAAIUTE TeKYIIHi1 B H 100aBUTE HOBBIA.

function showAboutPage() {
document, startViewTransition(() =» {
document . querySelector( '#home-page').style.display = 'none';
document . querySelector('#about-page').style.display = 'block';
1
}

DTOT KOA NpHMeHAeT 6a30BbI# 3¢ (heKT MepekpecTHOTO 3aTYXaHHA [IPH [IEpeXoae MEXAY
JOBYMA NPeACTABICHUAMH.

Ecny Bl XOTHTE HacTPOMTH CKOPOCTh NMEPEKPECTHOTO 3aTyXaHHA, BEl MOXKETE COCNATh
370 ¢ momMombio CSS, kak nokasaHo B mpamepe 17.13,

Mpumep 17.13. 3ameanenme nepexoaa

i iview-transition-old{root),
iview-transition-new{root) {
animation-duration: 2s;

06cyxaexne

O¢pext nepexoaa paboTaeT MyTeM CO3AAHHA CHHMKA JKpaHa TEKYLUETO COCTOSHHA
DOM. Kak Tonsko OyayT BHeceHB! H3MeHenns B DOM BHyTpH ofpaTHOoro BeizoBa, OyaeTr
cAeNaH elle OOWH CHUMOK 3Kpana. bpay3ep cosnaer Ha CTPaHHLE HECKOIBKO MCeRAo3Ne-
MEHTOE M MPHMEHAET AHHUMHPOBAHHLIH Mepexo] Mexay HUMH.
Co3aaHHbBIE NCEBIOMIEMEHTE] NPEACTABIAOT CODOH cneayouee.
t:iview-transition

HanoxeHue BepXHero ypoBHA, COAEPKAILEE BCE TIEPEX0AB] MEKAY BHAAMH.
:tview-transition-group{<name>)

OtnenpHEI iepexon MeXAY BAOAMH.
: iview- transition-image-pair(<name:=)

Coaepxut ABa H300paKEHHA, MEXKAY KOTOPBIMH OCYLECTEIASTCA NEPEXOA.
2 view-transition-old{<name>)

Hzobpaxkenue craporo coctoauua DOM.
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: rview-transition- new(<name>)
Uzobpaxenne HoBOTO cocToanna DOM.

HCKOTO]J]:IC H3 ITHX NCEBAOINEMEHTOB MPHHUMAKT APIryMCHT name. B kauecTBe ero 3Ha-
YEHHA MOXKET OBITE OHH H3 CACOYOLIHX BapHaHTOB.
*
COOTBCTCTB)’CT BCEM rpynnaM NEPexXogoB MOXKAY NMPCICTAaBJICHHAMH.
root

COOTBC'[‘CTB}’CT KOpHﬂBOﬁ rpynne nepexonos, KOTopas ABMAETCA HMEHEM NO YMOYa-
HHKY, €CJTH NONBL3OBATENECKOEC HMA HE 3aaH0.

custom identifier

[Tonb30BaTENLCKHA WASHTHOUKATOP MOXHO YKA3aTh, YCTAHOBHE CBOKCTBO view-
transition-name 41 PNEMEHTA, KOTOPRIIT HeoOxoauMo npeobpa3oBaTh.

Bel MoxeTe Hcnonb3oBaTh cenektophl CSS, yro0w BEIOpAaTh 3TH NCEBOCINEMEHTH H
MPHMEHHTE K HHM pasnuuHble aHuMaluH. Bel Moxere caenatb 310, €cO31aB MpaBHIO
@keyframes AN aHMMALHA M NPHUMEHHE OTY AHHMALMIO K TICEBIOBEMEHTAM ::view-
transition-old WK ::view-transition-new.

17.4. U3meHeHKne Tabnuu cTMNEH BO BpeMA BbINONHEHUA

3apava

Brl xotHTe AMHAMHYeCKH 2oGaBuTE CSS-npasuno B Tabnuuy cTHnell cTpaHHLLL.

PeweHue

Jlna toro urobbl AoGaBHTE HYXKHOE MNpaBuno, HCNoNe3yiTe MeTon insertRule H3
CSSStyleSheet (npuMep 17.14).

Mpuwmep 17.14. [lo6asnenne npaguna css

const [stylesheet] = document.styleSheets;
stylesheet.insertRule(’
.some-selector {

background-color: red;

}
BH

Obcyxaenne

3r1or TpoK MoxkeT notpeboBatbed, ecni y Bac ecTk HOBHIM HTML-KOHTEHT, KoTOpSIii
AHHAMHYECKH A00aBAACTCA HA CTPAHULLY, HANPHMED, B OAHOCTPAHHYHOM MPHIOXKEHHHN.
Bel MOXeTe AHHAMHYECKH A00ARNATE NPABMIA CTHIA NPH A00ABIEHUH HOBOTO KOHTEHTA.
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17.5. YcnoBHas yctaHoBka CSS-knacca

Jagava

Bet xoTuTe npuMeHnTs CSS-KNace K 3NEMEHTY TONBLKO NPH BBINOAHEHHH OHPERENESHHOro
YCNOBHA.

Pewenue

HUcnonesyite MeTod toggle ana anemenTa classList (npumep 17.15).

Mpumep 17.15. YenosHoe nepexknioyeHne knacca

// fpednosokum, umo tsExpanded - 3M0 NEPEMEHMGR € MEKYWUM DOCWUDEHHNM COCMOSHUEM,
element.classList. toggle( 'expanded', isExpanded);

O6cyxaeHne

[Mpu BbI30BE MeTOAA toggle He3 BTOPOro apryMedTa 406asnneTca HMA KNacca, €C/IH OHO B
JAHHBIA MOMEHT HE 3aJaHO, MK HMA YAUTACTCA, €C/IH OHO Yike ObLI0 3aJaHo.

B mononvenune K toggle BEI MOMETE HCNONB3ORATE METOAL! add U remove AnA ¥YNPaBNCHHA
CMHCKOM KIAcCOoB, aodagnaa Yaalia 3alaHHOC HMA Kilacca. Ecnu BB BHIZBIBAETE add,
KOrja UMia Knacca yxke 3alado, 3TO HE HMEET HHKaKoro 3(')!1)61(’1‘3. AHELI"IO]"H'-IHO, €CJIH Bhl
BBIZLIBACTC remove, KOraa HMA K1acca HE 330aHO0, 3TO TAKXKE HE HMECT HHKAKKX MOCHCa-
CTBHH.

17.6. CooTBeTCTBME MEAna3anpocam

3apava

Bel XOTWTE OpPOBEpPHTH, YAOBNETBOPEH MM ONpPEACICHHBIA MEAHA3ANpOC, C [OMOLbI
JavaScript. HanpuMep, Bbl MOXeTe HCNONL30BaTh Meanaszanpoc prefers-color-scheme,
4T00Bl ONMPEAC/HTE, YCTAHOBACHA NH B ONCPALMOHHOH CHCTEME MOAb30BATENA TeMHan
TeMa.

PeweHue

HenonwayiitTe window.matchMedia Ang oUEHKHM Meanalanpoca WIH OTCNEXHBAHHS H3MEHE-
Hui (npumep 17.16).

const isDarkTheme = window.matchMedia(' (prefers-color-scheme: dark)').matches;
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06cyxaeHue

window.matchMedia Bo3BpaliacT 00BEKT MediaQuerylist, KoTOpblil He Tonbko oOnafaer
CBOMCTBOM matches, HO M MO3RONAST OTCNEXKHBATE COOBITHE change. JTO cobriTHe cpaba-
TBIBAET, ECJIH Pe3yJIbTaT MEIHA3aNpoca HIMEHACTCA.

Hanpumep, ecin HacTpoHkKM LBETOBOH TEMB! ONEPAUMOHHON CHCTEMbI NONL3IOBATENS H3-
MEHAIOTCA BO BpeMA paboThl BAILEro NPUNOKEHUA, cpabaTbiBacT cobbiTHe change ans
sanpoca prefers-color-scheme. 3aTeM BBl MOXETE MPOBEPHTh COOTBETCTBUE HOBOTO CO-
cToaHuA (npumep 17.17).

Mpumep 17.17. OTcnexuBaHne MaMeHeHWA Meauasanpoca

const query = window.matchMedia('(prefers-color-scheme; dark}');
query.addEventListener('change', () => {
if (query.matches) {
J/ NEPEKANYUMBCA HG MEMHYK remy
T else {
J// NepeKansuUmBCA HG CBERAYR meMy

}
1

17.7. MonyyeHue BLIMUCNEHHOTO CTUNSA INEMEHTa

3apava

Bw xoTHTE HaiiTH onpencneHHBIH cTUAER CSS Ons aneMeHTa, KOTOPELH B3AT U3 TalIHULI
cTHnel (He U3 BCTPOEHHOTO CTHIA).

Pewenue
HenonbayiiTe window. getComputedStyle 114 pacueTa OKOHYATENBHOrO CTHIA AN 3/18MEHTA.
Henonbayite getComputedStyle akoHoMHo

Koraza pel BeI3BIBacTEe getComputedStyle, »To 3acTamnfeT Opay3ep MOBTOPHO
BLIYHCIATE CTHAM U MaKeT CTPaHUUBL, H4TO MOXET cTaTb Y3KUM MECTOM B
NPOH3IBOIHTCNEHOCTH.

Pacemorpum HTML-21ement B npumepe 17.18 ¢ npuMeHEeRHEM HEKOTOPOTO CTHA.

Mpumep 17.18. Hemnoro HTML-koaa co cTunem

«<styles
#content {
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background-color: blue;
}

.container {
background-color: red;
color: white;

}
</style>

<div id="content" class="contailner">Kakoro a useta?</div>

Jlna Toro 4ytobel ONpeaenuTh CTHIH, KOTOpble SYAYT NIPUMEHEHb] K 3IeMeHTY, nepenaiite
aNeMeHT B window, getComputedStyle {npumep 17.19).

Mpumep 17.19. NMonyyeHne BLIYUCIEHHOrO CTUNA

const content = document.querySelector('#content'});
const styles = window,getComputedStyle(content);
console. log{styles.backgroundColor);

Iockoneky cenektop ID ofGnanaer Gonee BblCOKOH cneUHHYHOCTHEIY, YEM CENEKTOP
KJIaCCOB, OH BHIUTPHIBACT B KOH(QUIMKTE H MO3TOMY styles.backgroundColor — CHHHIA,
B nekotoprix Gpay3iepax 3To MoXeT OLIThL He ¢Tpoka "blue”, a IBeTOBOE BHIpaXXEHUE, Ha-
npuMep rgb(0, @, 255),

O6cyxaeHne

CBoficteo style aneMenTa paboTaeT TONBKO 414 BCTpOSHHBIX (inline) cTuaei.
PacemotpuM npumep 17.20.

' Mpumep 17.20. AneMEHT CO BCTPOBHHBIMU CTUNRAMM

<style>
#content {
background-color; blue;
}
<fstyle>

«div id="content" style="coler: white;">KonTenT</div>
B 3toM npumepe cpoiicTBO color 3agaHO KaK BCTPOEHHBIH CTHIIB, MIOTOMY BLI MOMKETE

OONYMHTE K HeMYy AOCTYIN, o0paTHBUIHCE K CBOHCTRY style. OnHako uper doHa Gepercs
13 Tabnuubl cTrnet u He MoxeT ObiTe Haliaen noaoOueiM 06paszom (npumep 17.21).
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Mpumep -f1?.21: MpoBepka BCTPOGHHBIX CTUNEH

const content = document . querySelector('#content'};
console. log{content.style.backgroundColor); // aycmas cmpoxa
console. log{content.style.color); // ‘white'

[Mockonbky getComputedStyle BLIYHCIACT OKOHYATENBHBIH CTHIB JNEMEHTA, OH COJECPKHT
KaK CTHJIH TaGmuLe ¢THiel, Tak H BCTpoeHHble CTHUIH (npuMmep 17.22).

- NMpumep 17.22. Mposepxa abl'ﬂucnm_&'_nux m;leﬁ L g

const content = document.querySelector(’'#content');
const styles = window.getComputedStyle(content);
console, log(styles.backgroundColor); // 'rgb(®, @, 255)'
console.log(styles.color); // 'rgb(255, 255, 255)'
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18.0. BeepeHue

CoBpeMeHHBIe Opay3epsl HMEIOT IUMPOKHE BO3MOXHOCTH API mna pabors! ¢ Buaeo- u
ayaunonotokaMu. WebRTC APl noaaepxupaer co3gaHHe 3THX MOTOKOB NPH MOMOIUH
TAKHX YCTPOHCTB, KAK KaMepsl,

BraeonoTok MOXKET BOCTIPOH3BOAHTECA B PeXXHME PEANBHOTO BPEMEHH BHYTPH JTEMEHTA
<video>, H OTTYO2 Bbl MOMKETE 3aXBATHTE KaJp BHAEO, YTODbI COXPAHHTL €ro Kak Hiobpa-
sKeHHe WIH 3arpy3HTb B APL. DneMeHT <video™ Taki#e MOXKHO HCHONB3OBATH ANNA BOC-
NPOH3BEACHHA BUACO, 3ANHCAHHOIO U3 MOTOKA.

Jlo nmosenenns >tHx APl ana pocryna Kk kamepe moib3oBaTens TpedoBanuce noaxnio-
qaeMble MOAynu (nnaruan) Gpayzepa. CerofgHa Bel MOXeTe Mcnonb3osaTe APl mna 3a-
XBaTa MYNbTHMEAHA H MOTOKOBOH Mepeadd, YToOB HA44Th CUMThIBAHHE JAHHBLIX C Ka-
MEpBl M MUKpOJOHA NOAL3OBATENA ¢ NOMOLILIC BCErO JIHIML HEOONBIIOTO KOIHYECTBA
Koja.

18.1. 3anuchb 3kpaHa

3apava

Bel XOTHTE 3aXBaTHTL BHACO C JKpaHa NoabL30BaTCNA.

Pewenue

Henoneayiire Screen Capture APl ana 3axeaTta BHZEO C 3KpaHa, 3aTEM YCTAHOBHUTE €10 B
KAYeCTBEe HCTOMHHKA 3NeMenTa <video> (mpumep 18.1).

async function captureScreen() {
const stream = await navigator.mediaDevices.getDisplayMedia();
const mediaRecorder = new MediaRecorder(stream, {
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mimeType: 'video/webm'

D

mediaRecorder.addEventListener('dataavailable', event =» {
const blob = new Blob([event.data], {
type: 'video/webm',

b;
const url = URL.createObjectURL(blob);
video.src = url;

1

mediaRecorder.start();
}

Choose what to share with http://localhost:5173

The site will be able to see the contents of your screen

Chrome Tab Window Entire Screen

Entire screen

Cancel  Share

Puc. 18.1. [Toackaszka ¢ Havane 3amucH 3KkpaHa B Chrome Ha macQOS
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ConepxHMOe PKpaHa He MepeflaeTcs B PeXKHME pealbHOrO BPEMEHH B 3eMEHT
<video> BMecTo 3TOTO DaHHBIE ¢ JKpaHa coXpaHMOTCA B naMATH. Kak Toneko
Bbl 3aBEPILMTE 3AXBAT 3KPAHA, 3anMCaHHOE BWASO OyOeT BOCIPOM3BENEHO B
37eMEHTE <video>.

3necs NPOUCXOAUT MHOMECTBO Npoleccos. Jna Toro 4ToOBl 3aNyCTHTH 3aXBaT IKpaHa,
CHa4a/la BBI3bIBACTCA navigator.medialevices. getDisplayMedia(). B zaBucumocTu ot Gpay-
3epa M ONEpAlMOHHOH CHCTEMBI BBl NOJYYHTE CBOErO poJa MOICKA3Ky © 3ANHCH JKpaHa
(puc. 18.1).

3ta QyHKIMA BO3BpaIUAET Promise, KOTOpPLIl npeobpasyercs B MediaStream 3KpaHa MOJb-
zoatend. Kak TOMBKO 3TO Promise BRIMOJIHACTCH, SKPAH 3aMMCHIBACTCA, HO JAHHLIE €le
HHKYZa He NepelaloTcA.

Jns Toro uTo0bl OCTAHOBHTE 3aITHCh, HAKMHTE KHOIIKY, UMEoLIyoca B 6paysepe, yTobnl
OPeKPATHTH NyOGANKALMIO, MU BEI3OBUTE dYHKUMIO mediaRecorder.stop(). 3TO BEI3OBET
cofeITHE dataavailable,

Hanee o6paGoTunk cobnitua dopmupyet Blob (Gonbuiol ABOWYHEIR 00beKT), colepka-
IUMHA 3aXBaveHHBIe BuacopaHHble, H co3gaeT URL-ampec oOnekra. 3aTeM Bbl MOXETe
npucBouTh aTpHOyTY src 3HadeHHe URL atoro oObexra.

Kak Toneko 10 6yne‘r CIENnaHo, B 6pay3epe HAYHETCA BOCNPOUIBEIACHHE 3aTHCH JKPaHa.

O6cyxaenne

B stoMm mpumepe ucnonesyerca MIME-Tun video/webm, koTopell Xopomo moiaepXuba-
eTca OpayzepaMi. WebM — 310 OTKpHITBIH (popMaT ayano- ¥ Buaeodaiinos, noaaepxH-
BRIOLIHHA MHOKECTBO KOJCKOB.

Ecan none3oeatens He AaCT paspellleHHA HA 3a0MCh SKPaHa, MPOMHC, BO3BPAILCHHBIH
getDisplayMedia, OyOeT OTKIOHEH ¢ OINOKOI.

B >TOoM npHMepe NOKA3aHO, KAaK BOCOPOM3IBECTH 3aMHCh 3KPAHA B AIEMEHTE <video», HO
€CTh H ApPYTHE ,E[eﬁCTBHH, KOTOpEIE BBl MOXKETE BLINOMHHTE, €CJIH Y BAC CCTh Blob u ero
URL-anpec.

Hanpumep, Bbl MoXxeTe oTnpaBuTh Blob Ha ceppep, necnonesys Fetch API (npumep 18.2).

Mpumep 18.2. 3arpy3ka 3axBayeHHOW 3anNUCK 3KpaHa

const form = new FormData();
/7 30ece "blob” - 3mo Blob, co3darmbii memodom captureScreen.
formData.append{'file', blob);

fetch(’ fapi/video/upload', {
method: 'POST',
body: formData

i
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Brl Tax)ke MOKETE 3anyCTHTE B Opay3epe 3arpy3ky 3aXBaueHHOro BHAeo {mpumep 18.3).

Mpumep 18.3. 3anyck 3arpy3xu No CKPLITON CCbINke

const 1ink = document.createElement('a'}; -

J/ 30ecs "url” - smo URL, coadawmmil memodom captureScreen.
1link.href = url;

link, textContent = 'Download’;

Llink.download = ‘screen-recording.webm';

1ink.click();

18.2. 3axBaT u3006paxeHua ¢ Kamepbl NONL3OBaTENA

3apava

Bol XoTHTE AKTHBHPOBaTh KaMCpy MNOJIB3OBATENIA H CACIATE CHHMOK.

Pewetue

Hcnosesyiite navigator .mediaDevices. getUserMedia, 1To0bl nonyynTs H300pakeHue ¢ Ka-
Mepbl. CHayama BamM HYXHO CO3AaTh HECKOJNLKO 3JIEMEHTOB, Kak MOKA3aHO B NpHMe-
pe 18.4.

Mpumep 18.4. PaameTka Ans 3axsarta u3obpaxeHUn ¢ kamepsbl

<style>
#canvas {
display: none;
}

#photo {
width: 640px;
height: 488px;
}
</style>

<canvas id="canvas"></canvas-
<img id="photo">
«video id="preview">

Xonet (canvas) CKpBIT, IOTOMY HTC 3TO NPOMEXKYTOYHBIH LIar nepea co3faHHEM H30-
Bpaxenna.
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OOumii NOAXOA 3aKNOYAETCA B CNEAYIONIEM:

1. OTnpaBbTe BHAEONOTOK B JEMEHT <video>, YTOOR NMOKa1aTh NpeABapHTENLHBIH Npo-
CMOTP C KaMEphbl B PEXKHME PECaTEHOTC BPEMEHH,

2. EcnH BB XOTHTE caenaTte CHHMOK, 0T06p&3HTC 'relcyumii BHACOKAAP H3 XOJICTE.

3. Co3naiite URL-anpec paHHBIX X0ncTa And resepanuui usobpaxenus B popmare JPEG
H 3343iTE ero B 3MEMEHTE <img>.

CHauaJsia OTKpO#TE BHACONOTOK M PHKPENNTE €0 K 3NMEMEHTY <video> (mpuMep 18.5).

const preview = document.querySelector('#preview');

async function startCamera() {
const stream = await navigator.mediaDevices.getUserMedia(
{
video: true,
audio: false
}
)
preview.srcObject = stream;
preview.play();

3areM BRINOAHMTE 2aXBAT H300paXkeHH B OTBET HA HAXATHE KHOMKH HIH HA Apyroe co-
6nrrre (npuMep 18.6).

// 30 anemenn <video>.
const preview = document.querySelector('#preview');

const photo = document.querySelector('#photo');
const canvas = document.querySelector( ‘#canvas');

function captureImage() {
/i Hamenume pasmep Xx0ACMI 8 3QBLCUMOCAL DM NUIDMHOCAU NUKCEAo8 yCmpotcmed.
// 3o nomawem npedomEpamumb ROSBACHUE DAIMHIMO20 UM TIKCEMIBUPOBAHHO20 U3DODANEHUR.
canvas.width = canvas.width * window.devicePixelRatio;
canvas.height = canvas.height * window.devicePixelRatio;
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// Ponywume 2D-KoHmeKCm € xQACMZ U HOPUCyime mexyuull sudeoxadp.
const context = canvas.getContext('2d'});
context.drawImage{preview, 0, 0, canvas.width, canvas.height);

// Co3adaiime JPEG URL u ycmarosime €20 8 KQWeCmae UCMOYHUKG U30Bpawenun,
const datalrl = canvas,toDataURL{ 'image/jpeg');
photo.src = dataUrl;

Obcyxnaenune

Kak n cnemopano oHIaTh, 4TEHHE C KaMEpBl BBIZBIBAET ONIACEHHA MO [OBOAY KOHGH-
JeHuMansHOCTH. [lo 3Toil NMpHYMHE MpU NEPBOM OTKPHITHH KaMephl MONB3OBATENS B
Opaysepe OyneT OTmpaBsieH 3aMpoc HA pa3lpellleHHe, KOTOPBI NMOIB30BaTENs AOJIKEH
MPHHAT, YTOObH NpeAocTaBuTh AocTyN. Ecnm 3ToT 3ampoc Gyaer OTKIOHEH, MPOMMC,
BO3BpAlEHHBIH navigator.mediaDevices.getUserMedia, GyaeT oTKIOHEH ¢ omHOKO#H.

18.3. 3axBar BuaeO ¢ kamepbl NONbL3OBaATENA

3apava

BEI XO0THTE 3amUcaTh BUAEO C KaMepbl NONb30BaTENd H BOCTIPOU3IBECTH €TI0 B 6pay3epe.

PeweHne

JTO pelIEHHE COCTOHT U3 HECKOIBKHX LLIAros;

1. Wcnone3yiiTe getUserMedia, 4ToOB OTKDPBITL TPAHCHALMIG C KAMEDHI.

2. HenonbayiiTe 3NeMeHT <video> ANA NpeABAPHTEALHOT) OPOCMOTPa BHALO,
3. Hcnons3yiite MediaRecorder /19 3aMMCH BHAEO.

4. Bocnpon3peaHTE 3a0HCAHHOE BHACO B ANIEMEHTE <video>.

Jna 3toro penenrta BaM NOHANOGUTCH 3MEMEHT <video> M KHONKW IJIA 3alycKa H OCTa-
HOBKH 3anucH (mpumep 18.7).

Mpumep 18.7. HacTpoika anemeHTa <video>

<video id="preview" muted></video>
<button id="record-button">3anucb</button>
<button id="stop-record-button”>0cTaHoBKa 3anmcu</button>

3aTeM OTKpOITE BHICONOTOK H YCTAHOBHTE IIEMEHT <video> IIA NpeABAapPUTENBHOTO
npocMoTpa (mpumep 18.8).
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Mpumep 18.8. OTKpbITHE ayano- M BUAEONOTOKA

const preview = document.querySelector('#preview');

const stream = await navigator.medialevices.getUsertedia({
video: true,
audio: true

DX

preview.srcObject = stream;

preview.play();

Kak Tonbko noTok OyIeT OTKPHIT, CACAYHOIUNM waroM Oyaet HacTpoiika MediaRecorder
(npumep 18.9).

mediaRecorder = new MediaRecorder{stream, {
mimeType: 'video/webm’

1

mediaRecorder, addEventListener('dataavailable', event = {
const blob = new Blob([event.data], {
type: 'video/webm’',

3
const url = URL.createGbjectURL(blob};

// Oducmume ¢raz “muted', umoBs aocnpou3sedeHue ObIc CO 3IBYKOM.
preview.muted = false;

// Ycmarosume UCROYHUK BUDED 3MEMENMd B MOABLKO <m0 Co30aHHOM URL.
preview.srcObject = null;
preview,sr¢ = url;

// Hawnume socnpousgedenie 3anucu.,
preview.autoplay = true;
preview.loop = true;
preview.contrels = true;

1 F

[Mocnenuum wWIArOM SBNASTCS MNORKANOYEHHE KHOTIOK A 3alycka U OCTAHOBKH
MediaRecorder {npumep 18.10).
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Mpumep 18.‘_[0_‘_ Aob6asnetnune o6paboTunkor COBLITUI KHONOK

document.querySelector( '#record-button’ }. addEventListener('click', ()} = {
mediaRecorder.start();

W

document , querySelector( '#stop- record-button’ ). addEventListener('click’, () = {
mediaRecorder.stop();

I E

Obcyxnenne

B03MOXHO, Bbl 3aMETHIIH, MTO A1 31E€MEHTA <video> H3HAYANEHO OB YCTAHOBEH ATPH-
Oyt muted. MeIHaNMOTOK, KOTOPbIH Bbl OTKpoeTe, OyAeT COLCPIKaTh KaK BHAEO, TaK M ay-
Auo. Bl XOTHTE NIpENBApUTENBHO NPOCMOTPETE BHAEO, HO, BEPOATHO, HE 3aXOTHTE TIPH
3TOM NPOCITYLIaTh M ayJHO — 3TO NPHBEACT K HEMEIJICHHOMY BOCIIPON3BEACHMIO 3anu-
CAHHOTO 3BYKAa B JHHaMHKaX, YTO MOXeET MOBNHATL HA KAYCCTBO 3ATUCH HIN AaXe Bbl-
3BaTh OOPATHYIO CBA3L ¢ MUKPOGOHOM. [1a TOro 4To0s! NPEAOTBPATHTL 3TO, BBl MOXKETE
YCTAHOBHTE aTPHOYT muted [51A 2NeMEHTA <video>.

[Tozxe, koraa npuaer BpemMs Bo BCeH MOJNHOTE MOCMOTPETh TO, YTO Bhl 3aNHCA/IM, BbI
CHHMeTe (Pnaxok muted, 4TOOBI 3aNHCAHHBIA 3BYK OLUT TAKOKE BOCIIPOU3BEAEH.

18.4. OnpepenexHne BO3MOXHOCTEN
CUCTEMHOMN NOAAEPXKU Meaua

3apava

Bl xoTHTE JHATH, MOJACPKHBACTCA JIH 6pay3ep0M OﬂpB,IICJ'IeHHb]ﬁ THIT MCAHAKOHTCHTA.

Pewenune

Hcnonesyiite Media Capabilities API, wrobr1 3anpocuts y Gpayzepa gannmie o mnoa-
AEPXKKe MEANaKOHTenTa. B pesynerare BLl y3HaeTe, NOAJepKUBACTCA JAHHBIH THIT HIIH
HeT (npuMep 18.11).

Mpumep 18.11. Nposepka meanaBoamoxHocTen Gpaysepa

navigator.mediaCapabilities.decodingInfo({
type: ‘'file’,
audio: {
contentType: ‘audio/mp3'
}
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1) .then(result => {
if (result.supported) {
// MP3-ayduo noddepwusaemch!
}
)

navigator .mediaCapabilities.decodingInfo({
type: 'file',
audio: {
contentType: 'audio/webm;codecs=opus’
}
1 .then(result = {
if (result.supported) {
// WebM-ayduo noddepwusdemcsi ¢ nomoub opus codec.
}
s

ObcyxaeHne

B npumepe 18.1]1 noka3ano HeckoNbko cnoco00B MPOBEPKH TIOAACPKKH ayAHOKOAEKA.
Media Capabilities AP] Taxxke no3BonscT BaM NpOBEPATE HANHIHE NOJIEPKKH Orpeae-
NeHHOTO BHAcodopMaTa. Bbl MOXKeTe BHIMOAHATE 3aNPOCH HE TONLKO N0 KOAEKY, HO H 1O
ApYTHM aTpuOyTaM, TaKMM KaK 4acToTa KaapoB, OMTpEHT, WIHPHHA M BHICOTA Kaapa
(mpumep 18.12).

Mpumep 18.12. MNposepka noaaepkuBaeMoro BuaeodopMara e st

navigator .mediaCapabilities.decodingInfo({
type: 'file',
video: {
contentType: 'video/webm;codecs=vp8',
bitrate: 4600000, // 4 MO
framerate: 39,
width: 1520,
helght: 1686
}
B .then{result => {
if (result.supported) {
// Aornas xowpuzypayus wWebM noddepwusaemca.
}
)
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18.5. NpumeHeHue BuaeovnbTPOB

3agava

BBl XOTHTE NPUMEHNTL K BuAeonoToKy 3(dexT dunetpa.

PeweHune

BriBe1uTe BUACOMOTOK B ANEMEHT <Canvas> H NPUMEHHTE K x01cTy CSS-dunstp.

BeI 3a0aHTC BHACONOTOK B KAYECTBE MCTOMHHKA 3eMEHTa <video>, Kak B peuente 18.2.
OnHako B 3TOM CNy4ae Bhl CKPOETE DNEMEHT <video», MOCKOQJIEKY 3TO BCEro JIMILL Mpo-
MEXYTOYHBIA LIar,

3ateM, HCXoas M3 KeNaeMoil 4acTOTHl KaJpoB, BH3YAIH3ZHPYHTE KaXIbH Kaap BHAEO B
BHAE 3MEMEHTA <Canvas>. OTcioa Bel MoxkeTe NpHMeHHTh CSS-(uneTphl.

Bo-nmeperIx, nocMOTpHTE Ha pa3MeTKy (npumep 18.13).

Mpumep 18.13. PaameTka ans npumepa sugeounbTpa

<canvas id="canvas"»></canvas>
<video id="preview" style="display: none;"></video>

3aTeM OTKpoO#Te MSAUANOTOK U 3a1aHTe ro B JIEMEHTE <video> (mpumep 18.14).

Mpumep 18.14, HacTpoiika BUAEONOTOKA

async function startCamera() {
const stream = await navigator.mediaDevices,getlsertedia({
video: true,
audio; false

}3H

// fouyenume BudeO3NEMENT K NOMOKY.
preview.srcObject = stream;
preview.play();

J/ Msmenume pasmep X0ACmd 8 3QBUCUMOCAL Om NACMHOCMU DUKCEeaAoe ycmpolcmaa.

/7 3mo nomoxem npedomBpamumt NOABACHUS PAIMMMO20 LU NUKCEMIIUPOBAHHO20 u30BpaxeHun.
canvas.width = canvas.width * window.devicePixelRatio;

canwas,height = canvas.height * window.devicePixelRatio;

const context = canvas.getContext('2d’');
// leneaas vacmoma xadpoa - 30 fps, omobpasume xawdul xadp Ha 3xpare.
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setInterval(() => {
context,drawImage(preview, 0, @, canvas.width, canvas.height);
}, 30/ 1000);

Teneps Brl MOXeTe NpUMERNTh CSS-QUIBTP K 3NEMEHTY <canvas> (npuMep 18.15).

Mpumep 18.15. NMpumenenue unbTpa

#canvas {
filter: hue-rotate(96deg};

O6cyxaenne

Kaxaeie 0,03 cekynas Ha XoicT OyAeT BHIBOAHTECA TEKYIUHHA kaap Buaco. o cyTH, 310
NpeABapHTENBHEIA MPOCMOTP MEOHANOTOKA ¢ HCMOJNIBIOBAHHEM <video» B KauecTBe Mpo-
MEKYTOMHOTO IEMEHTA. JTO CBA3AHO C TEM, YTO B HACTOAWIEE BpeMs HeT crocoba "Ha-
pPUCOBATL" BHAECO H3 MEAHANOTOKA HETTOCPEACTBSHHO B 3IeMEHTE <canvas>.

B nononsenue x ycraHoBke ¢punbTpoB ¢ nmomowkio CSS, B TaKke MOKETE NMPUMEHUTE
WX, HCNONE3YA CBOHCTRO filter B KOHTEKCTe 2D -x0ncTa.



rMMABA 19
3aKnwyutenbHble 3aMmeYyaHus

19.0. Beegenne

A Haaelock, ato penentsl H APL, onucanHBie B 3TOH KHUTE, MOKAIATHCh BaM TIOJIE3HBIMH
H HHTepecHLIMH. 1 paccYMTHIBAIO HA TO, YTO Bbl CMOTJIH OPHMEHHTE 3HAHHA, MOYCPITHY-
ThI€ U3 STOH KHHIH, Ul NOBBINIEHHA YPOBHA CBOMX NPWIOXKeHHil Ha JavaScript.

19.1. B 3auumty cTopoHHMxX 6ubnnotex

OaHOH H3 I7TABHEIX TEM 3TOH KHHIH SBIASTCH TOT (PAKT, YTO BBl MONKETE MHOTOE CACIATH,
He TpHOCran K ycrnyraM cropoHHMX Oulnmorek. D10 BepHO, HO He AymaiTe, 4T0 Bbl
Homkubl H30eratk croponnux 6ubnnotek moboi ueHoi. Huorpa ucnonsioBatue BCTpo-
ennnix APl-marepdeiicoe Gpayzepa H30aBmseT 0T HeOOXOAMMOCTH YCTAHABIHBATH NO-
MOMMMTENIEHRIE 3ABHCHMOCTH, HO, BO3MOKHO, BaM npvaercs gobasuts "cxneusaromuii”
KOA, UT00LI ANANTHPOBATE HX K TOMY, 9€r0 Bhl NLITaeTECh JOCTHYD.

C nexkotopeiMu APl-mnrtepdeticamn Opay3epa MoxkeT ObiTh HeyaoOHo pabGoratk. Bo3se-
MeM, K ipumMepy, IndexedDB API. D10 MOLIHE YpoBEHE COXPAHEHHA DaHHBIX H JOCTY-
na K HUM, HO ero APl ocHORaH Ha OOpaTHOM BBIZOBE, 4TO MOXET CO34ATh CIIOKHOCTH.
CymecTByoT OubnHOTEKH, KoToprie Henone3ylT IndexedDB w nmpeaoctaensior Honee
NPOCTOi, 3 B HEKOTOPBLIX cydasx H Gonee mowHwi# APl Hanpumep, Dexie.js obopaun-
paeT [ndexedDB B API, ocuorannsiii Ha Promise.

B koHU¢ KOHIIOB, BCe 3aBHCHT OT cTeleHH kKomnpomucca. Ecnu y Bac ects cpoboaHoe
MecTo B BamieM makere JavaScript, KOToOpoe Bbl MOXETE HCMONABLIORATh JUIA YNPOUICHHUSA
paboTe pazpaboTumka, noayMaHTE 0 MOTEHUHANLHOM NOJB3E CTOPOHHHX OHONHOTEK.

19.2. OnpepensiTte yHKUMK, a He Bepcumn bpaysepa

Ecnu BaM HyXHO npoBepuTe, paboTaer nH nons3osatens ¢ Gpay3epoM, noaaepKUBalo-
I Hy#HEIH BaM APL, Bbl MockeTe nOCMOTPETh Ha CTPOKY user agent M BHIACHHUTE, KAKas
Bepeus Opaysepa y nons3oeatens. OaHako crapaiitech u3berats atoro. Takoil Metoa
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3aBEIOMO HEHAOEKEH, K TOMY XK€ JIETKO MOMIENATh CTPOKY NOJIB30BATENBECKOTO areHTa,
yro0Bl BEIAATE O4HH Opaysep 3a pyroil.

BmecTto 3TOro ompeienMTe, AOCTYNHA JIK Kakas-nubo onpeienennas ¢pynxuna. Hanpn-
MEp, €CJIM Bbl XOTHTE NPOBEPUTH, MoAAepkuBaeT N Opayzep IndexedDB, npocrto npo-
BepbTe HAIHYHE CBOMCTBA IndexedDB B 00bekTe window (npumep 19.1).

MNpumep 19.1. NpoBepka nogaepxKK IndexedDB

if ('indexedDB' in window) {
// IndexedDB noddepwusaemcs!

19.3. Monudpunti

Ecnn BaM nyxHA nofaepkka cTapbiX Opay3epoB, BRI MOXETE MO-NPEKHEMY HCNONB30-
Bath HekoTophbie H3 >THX AP] ¢ monndunom (polyfill). IMonuden — ato ctoponnsas 6no-
aMoTeka JavaScript, koTopas A00aBIAET HEAOCTAOILY QYHKUMOHANBHOCTE. BubnuoTe-
KH-NIONAPHALI MOTYT OBITH HE TAKHMH OBICTPOACHCTBYIOLMMH, KaK BCTpocHHBIE API, Ho
OHH NO3BONAIOT BaM HCMONL30BaTh Gosice HoBele API B Opaysepax, KoToOphle B [IPOTHB-
HOM CJTy4ae He NoAnepKHBanH Onl HX.

KoneuHo, Hekoropsie API-untepdeiichl He MOTyT GBITE OTHOCTEIO "MONHGHINPOBARbI",
NOCKONBKY OHY OCHOBAaHBI HA HHTETPALHH ¢ COOCTBEHHBIMH BOIMOXHOCTAMH YCTPOHCT-
Ba, TAKAMH KaK aKCENepoMeTp MM reonokauma. Ecin Opayiep He MMEET BOIMOMHOCTH
B3aUMOJEHCTBUA C 3THMH CHCTEMHBIMH CNY)X0aMHu, HMKakoe KONHYECTBO CTOPOHHErD
KO/Ia HE CMOMKET BOCTIOJIHHTE 3TOT npoben.

19.4. 3arnaabiBan B 6yayuee

Ha ropuzoHTe mocToAHHO nosBAoTca Oonee uaTepecHble AP, kotophie eme Gonsire
PACWHPAT BO3MOXHOCTH Opay3epHBIX NpunoieHuid 63 HCMOMB30BaHHS MOAKMIOYAEMBIX
MOJYJIEH WIN CTOPOHHHX OHONHOTEeK. B 3aBepuIeHHE KHHMH B 3TOM Pa3ficic KPaTKo pac-
CMaTpPHBAIOTCE HEKOTOPHIE HOBBIE IKCEpHMeHTaNBHEIE AP, xotopeie B Omuxkaiiimem
OyayweM enie Gonplue 00OraTAT Opay3epHEIC NPUAGKEHHUA.

Web Bluetooth API

Bckope BBl cMOXETE BIaUMOACHCTBOBATE ¢ yeTpoiictBaMi Bluetooth Henocpeacreenno B
6paysepe, mcnonsszys Web Bluetooth APL. O npegocrarnser uHTepdeiic, oCHOBaHHbIH
Ha NIPOMHCAX, MJIA TONCKA M CYHTHIBAHHA HHOPMANHH O NOAKIIOYCHHBIX YCTPOHCTBAX
Bluetooth. Bul MOXeTe CUMTHIBATH TAaKHE JAHHBIC, KAK YPOBEHL 3apana Oataped, WiIn
IPOCAYUIHBAaTh YBEAOMIICHHA OT YCTPOHCTB.
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3101 API pabotaer nyrem BzanMoaeicTeua ¢ npodunem GATT (Generic Attribute) yet-
poiicTRa, KOTOPLIH ONpeAenseT NOMIEPKUBAEMEIE CTYXOB H XapaKTEPHCTHKH YCTPOHCT-
Ba Bluetooth. Tako# moaxoa noseonaet coxpanhte APl yHHBepcanbHBIM, NO3BONSIOIMM
rubko paboTaTh ¢ MOGEIMHA YCTpOACTBaMH, nopacpxkuparoinMn GATT,

Web NFC API

Texnonorusa Near-field communication (NFC) no3pomser ycTpoiictBam oOMeHMBarbes
rHdOpMaLMell, KOTAa OHM HAXOIATCA B HEMOCPEACTBEHHOH ONM3IOCTH ApYr oT Opyra.
Web NFC API nosponant yetpoiicTeam 0OMeHHBaTheA CoODIIEHHAMH M HH(opMaLKeH ¢
MOMOLLILI0 anmnapaTtHoro obecredenns NFC,

3tot API nmpeaocTaBAseT BOIMOMHOCTh OOMEHHBAThCA COOOLIEHHAMH C NOMOLIBIO 00-
MeHa gaHHeMK B Gopmate NFC Data Exchange Format (NDEF). 3to crannaptusupo-
BaHHLI $popmMat, onydaukoBaHHbIH GopyMomM NFC.

EyeDropper API

EyeDropper API no3ponur BaM BRIOHpaTh LBET M3 MHKCENOB HAa KpaHe C IOMOMBIO HH-
CTpyMeHTa "numneTka" (eye dropper). 3ToT HHCTpYMEHT GyaeT paboTaTh Kak BHYTPH, Tak
H 3a npefenaMH OKHa Opay3epa, ofecneudpas BO3MOXKHOCTh BhIOpa 1IBeTa M3 MHOGOro
MECTa Ha JKpaHe.

Be1 MOXeTe co3naTk HOETKY, BBI3BAB KOHCTPYKTCpP EveDropper. Eye Dropper npenocras-
AfeT OTKPHITHIA MeTol, KOTopelil oToOpaxcaeT HHTepdeiic NUNETKH Ha IKpaHe H BO3Bpa-
IWAacT [poMHC. Kak Tonpko B BRIACIACTE NMTHKCENL C MMOMOILIBIO MMHIIETKH, HBOGPMCHHB
MEHACTCA B COOTBETCTBHH € IBETOM BbIﬁ]J&HHOFO MMHKCETA.

Barcode Detection API

3tor APl npefocTaBUT BAIOMM TIPHAOKEHHAM BOIMOXHOCTE CYMTHIBATH IOTPHX-KOOBL H
QR-koxel. OH NoggepKHBAaeT MHOKECTBO CTAHAAPTHRIX THIIOB WITPHX-KOJOB. 3T0 OyaeT
yHUBepcanbHLIA AP, KOTOpBI CMOXET CYUTLIBATH LITPHX-KOJBI H3 MHOMKECTBA Pa3/IH4-
HBIX MCTOYHHMKOB M300paXKeHuii: 3EMEHTOB W300paXKeHHi 1 BUAEo, OOJIBIUMX JBOHYHBIX
obvextor (Blobs}), xoncToe (canvas) 1 MHOTOro Apyroro,

OGHapy)KeHHE IITPAX-KOAOB OCYILECTBNALTCA NYTEM Mepeaayd AaHHBIX H300pameHHs B
MeTod oOHapyxeHua BarcodeDetector. B pesynbraTe BO3BpallaeTcs NPOMHUC, KOTOPBIH
npeobpa3yercd B AaHHEIE O TKOBIX OOHAPYXKEHHBIX WTPHX-KOOAX K UX 3HAUEHAAX.

Cookie Store API

Henonbayemelif ceroass MexanniM paboTel ¢ QainaMu cookie B Opaysepe He 0ueHb yI0-
Gen. CaoiicTBO document.cockie — 3TO OTAeNbHAd CTPOKA, COAEpIKAlllad COMOCTARIEHHA
napst "Ka04Y/3HaueHde” uMeH (ainos cookie U IHaYeHHI 19 TEKYILETO cailTa.

Hosuiit Cookie Store APl mpenoctaBnseT acHHXpOHHBIH, Oonee HaAEKHBIH MHTepdeic
W goctyna K Hadopmannu o daitnax cookie. Bel MoxkeTe npocMoTpeTs NoApoGHBIe
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cBegeHns o0 ogHoM daikine cookie ¢ nomolbio MeTona CookieStore.get, KOTOpHIN BO3-
BpaiiaeT Promise, npeoGpazyrouiuiics B uAbopMaunio o daiine cookie ¢ 3a1aHHbIM HMEHEM.

API Taxke no3sonser paM npoCiTYIHBATE COOBITHA change, KOTOPBIC 3aIYCKAKTCA MPA
KaKJ0oM H3MCHEHHH JAHHBIX cookie,

MnatexHbie APl

API 3anpoca nnatexa npeaocrapiser BeG-caliTy BO3SMOXHOCTE HHHLUIMHPOBAThL MIATEX B
Opayzepe. 3atem Bl MOxeTe Henone3oBaTk Payment Handler APl nna obpabotku nia-
Texa Ge3 HeoGXOJUMOCTH TIEPEHANIPABJICHHS Ha CTOPORHMM Beb-caliT.

Tak MoxHo obecneuuts Gonee cTabunbHylo paboTy NPH UCIICNB3OBAHHH BHEINHETO NNa-
TEKHOIO OpoLIECcopa.

Yanawnte, yto Oyger aanblie

HuTtepHer nocToaHHo menserca. Ecmu Brl XoTuTe y3HaTh, Kakue eie APl-nutepdeiice
pe6-Gpaysepa noseaTcA B GmpKaifee BpeMs, BOT HECKOJIBKO NONE3HbIX PECYPCOB.

¢ B MDN Web Docs (https://oreil.ly/PqBPh) ects cTpaHnua BeG-HHTEpdeicoB
(https://oreilly/ YTWKO), Ha koTopoii mpeactasneH ob3op TekyILHX, OyAywHx H
IxcnepuMeHTaNnEHBIX API-uHTEpdeficos.

¢ Crpannua craugapros i npoektoB W3C (Standards and drafts W3C; https://oreil.ly/
Xu47E) cogepkHT OOCTYNHHIA 419 NOMCKA KaTajgor CTaHIapTOB H YepHOBBIX
cneundukalmii 114 Beex ypoBHeil paipaboTku.
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06 aBTOpE

ko Arrapan (Joe Attardi) umeet Gonee yem 20-1eTHUH ONEIT co3naHHA MHTEphecHO-
ro nporpaMMHoro ofecnedeHus U paipabotan MHOXeCTBO Opay3epHEIX npHnoXxeHH#H. OH
Takxke o6nagaer GoraTeiM onmiToM pabotel ¢ uHTepdelicoM ana Nortel, Dell, Constant
Contact, Salesforce u Synopsys. Cneunanuzupyerca B paspaforke Ha JavaScript u
TypeScript.



06 n3obpaxeHnn Ha 06noxke

Ha ofnoxke xuuru "Web API. COopHUK penenTor" H306paXeH 314TOTONOBBINA KeTLAb
(pharomachrus auriceps). 3TH NTHLLL OOUTAIOT BO BNAXKHEIX ecax oT [TanaMbl 1o bormpuu.

Crnoeo "kernans" (quetzal) nponcxonur ot cnosa "ketuannn” (quetzalli), 9To B nepesone
¢ AUTEKCKOTO A3BIKA HAyaT/b O3HA4aeT "HIMHHOE 3eneHoe onepeHne”. Kernamu m3secT-
HbI CBOMM MOEPENMBYATHIM 3CNEHHIM ONEpEHHEM M KpacHBIM OpromkoM. 3010TOronoBeli
KeTLa/lb HalBaH TaK M3-3a cBoel Onmectaieil 30M0THCTOMN ronoBel. Y camok fonbliue Ko-
pPU4HEBBIX MepbeB, YeM y camuob. Camxu Becat ot 154 no 182 rpamMmos u mocTHramoor
33-36 cM B AJTHHY, CaMI[b] KpYIIHEE.

KeTtuanu BefyT oAuHOYHBIA 00pa3 KH3IHM OO0 nepHoxa pa3MHOXEHHA, KOTAA caMmubl M
CAMKH CTIAPHBAKOTCA M CTPOSAT THE3INO B THHKOWIEM CTBOJE depeBa. CaMKH OTKNAOBIRAIOT
1-2 6neano-rany6uix siiua, a 3aTeM 00¢ NTHLEI BBIBOJAT [IOTOMCTBO M pa3deNdioT OTBET-
CTBEHHOCTh 33 KOpMIeHHe nTeHUOoB. [ITHLBI MHTaOTCS B OCHOBHOM ()PYKTAMH, H TIO3TO-
MY OHM WIPAKT BAKHYIO PONb B PACNPOCTPAHEHHH ceMAH (PYKTOB B MECTax CBOEro
ODHTAHHA.

3naToronoBLIH KeTUANL paclipoCTpaHeH B IIpeJeNax cBOero apeana u oTHeceH MexayHa-
poaHBIM coto3oM oxpadbl npupoasl (MCOIT — International Union for Conservation of
Nature, IUCN) k Bnzam, BEIZBIBAIOIIUM HAHMMEHbLIee DecnoKoACIBO C TOUKH 3pEHHA 0X-
paHel NpUpoAbl. MHOTHE KHBOTHEIE, H300pakeHHsie Ha oOnoxkkax O’Reilly, naxoasarcs
Nog YIrpo3eH HCYEIHOBEHHA; BCE OHH BAXKHBI VIS MUPA.

Hnmoctpauns Ha 0010xke BeimonHeHa Kapenw Montromepu (Karen Montgomery) no
MOTHBaM CTapHHHOH TpaBiopebl Pytnemxka (Routledge) "EctecTBernnan ucropus” (Picture
Natural History).



xo Attapaun
Web API. C60opHuUK peuenToB

Ilepegoo c anznutickozo



Web API. CO0OpHUK peuenTtos

JavaScript npegoctasnsieT Be6-paspaboTumkam boratbiii
apceHan cpeacTB A1 CO34aHNA ANHAMWYHBIX U UHTEpaK-
TUBHbIX NONb30BaTENbLCKNX NHTephencos NPsSMo B b6pay-
3epe. CerogHs 601blYy0 YaCTb 3TOW DYHKLMOHANBHOCTH
ob6ecneunBatoT camu 6pay3epbl. CoBpeMeHHble Web AP|
No3BONSHOT BEO-NPUNOXKEHNAM peann3osarb TO, YTO
paHee Tpe6oBano yCTaHOBKWN BHELLIHUX NNarMHoB. Heko-
TOpble N3 3TUX NHTEPMIEICOB elle HaXo04ATCA Ha CcTagun
pa3paboTkn U TECTUPOBAHNSA, HO MHOTUE U3 HUX yXKe
NOMHOCTBI rOTOBbI K UCNOMNb30BaHMIO.

3TO NpakTMyeckoe pykoBOACTBO NpeanaraeTt KoNNekuuo
NPUKNAAHbIX NPUMEPOB UCNOb30BaHNSA HOBENLLNX BO3-
MOXHOCTei 6pay3epHbix API. ABTOp noMoraeT pas3o-
6paTbCA, Kakme 3agad4m MOXHO PeLnTb C UX NOMOLLbIO

N KaK NPUMEHATL 3TN MHCTPYMEHTbI Ha npakTuke. Noc-
KONbKY peyb UAEeT 0 CTaH4apTU3NPOBAHHbIX TEXHOMOTUAX,
Bbl BCErga MoxeTe 06paTMTbCA K HQAEXHOW AOKyMeHTa-
unn, Hanpumep, Ha MDN Web Docs. MNonyyeHHble 3HaHWS
NPUroasTCs BaM B NpoekTax Nbor CNOXHOCTU — OT
JINYHBIX 00 KOPNOPATUBHbIX. '

e lo6aBbTe BEG-NPUNOKEHUAM (PYHKLUU, CXOXKUE
C BO3MOXHOCTAMU COBPEMEHHbIX Gpay3epoB

*Mo3HaKOMbTECH C LUIUPOKMM HAGOPOM MHCTPYMEHTOB,
npeanaraeMbix akTyanbHbiMU Gpay3epHbimu API

* N3yuyuTe nepcnekTuBHble API-uHTEepdeichl,
Haxoasiwmecs B cTaaumn pa3padboTkun

* Ucnonb3yiiTe HOBblE 3/1eMEHTbI UHTepdeiica,
Takue Kak AUanorosbie OkHa, 6e3 NoAKNIYEHUSR
CTOPOHHUX 6UGNNOTEK

¢ Co3faBaiiTe MOLHbIE U UHTEPAKTUBHbLIE NPUNOXKEHUA
C rnyGoKoW UHTErpayueri B BO3MOXHOCTHU
nonb3oBaTeNbCKUX YCTPOUCTB

¢ U3yuute peanusyemyio 6paysepamu Mogensb
paspeLeHuii AN NpefoCcTaBNeHUs A0CTYNA K TaKUM
hYHKUUAM, KaK reonokauus u push-yseaomneHus

«lKHUra A>xo ATTapAM OXBATbI-
BAET WMPOKU cnekTp 6pay-
3epHblX APl 1 npeaAaraet ueH-
HblE NPAKTUYECKME NPUMEPS,
NOHSITHbIE PA3PABOTYMKAM
C AOBbIM YPOBHEM NOATOTOB-
KN. BAQroaQaps ICHOMY CTUALD
U3AOXKEHUSN U BAYMHYMBBLIM
06bsICHEHUSIM OBYy4eHMe npe-
BPALLAETCS B YBAEKATEAbHbIV
npouecc. HacTosiTeAbHO pe-
KOMEHAYIO BCEM, KTO 3AHUMA-
e1cs Beb6-pas3paboTtkont»
— Capa LLyk,
nporpaMMucT, ocHoBaTeNb
KomnaHun Shook

«3T7A KHUFA NO3HAKOMUAQ
MeHs1 ¢ APl u noaapuAQ MHe
HOBbIE MAEWN, O CYLLLECTBOBA-
HUM KOTOPBIX 51 AQKE HE NOAO-
3PEBAAN,

— bpetT NutTn,

VHXEeHep-NporpaMmmucT,
komnauua Shopify

xo Attapau — paspabotuuk ¢ 6onee
yeMm AsafuatUNeTHUM ONbITOM CO3faHuUA
nonb3osaTenbLCckux UHTepdelicos u 6pay-
3epHbIX NPUNOXeHuh. B ero noprgonno —
pa6oTa c APl ans Takux KOMNaHWii, kak
Nortel, Dell, Constant Contact, Salesforce
1 Synopsys. Cneuuanusupyetcs Ha pas-
paboTke ¢ ucnonb3osaHuem Javascript

n TypeScript.



