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BBepeHue

Haxe camble mpocTele web-IpuIokeHHs: 00BIYHO COCTOST M3 ABYX HYacTew:
KIIMEHTCKOW M cepBepHOi. KimeHTckas 4acTh BBIMONHSAETCS 1O yIpaBlieHHeM web-
obo3peBatens u yacto HasbiBaeTcs frontend paspabortkoit (frontend — To ecTh GpoH-
TaNbHas 4acTh, C KOTOPOH HEMOCPEACTBEHHO padoTaeT mojb3oBareinb). CepBepHast
YacTh CKpBITA OT IOJIb30BATEN sl — paboTaeT Ha 3aJHEM IUIaHE — U M0 3TOH MpPUYNHE
4yacTo Ha3biBaeTcs backend pa3paboTKoii.

Haunbonee monmyisipHBIM S3IKOM TPOTPaMMHUPOBAHNS KIMEHTCKOW YacTH SIBIIS-
ercs JavaScript (MeHee MONyJIsSpHON allbTEPHATUBOM siBIIseTCs 361K VBScript).

C nosiBnenuem mnatdopmel node.js cTana Bo3MoxHOH backend pa3zpaboTka Ha
sa3pike  JavaScript. Takum oOpazom, mosBHIach BO3MOXHOCTH mucaTh web-
NPUIOKEHUS! Ha OOHOM si3bike. OTMETHM TakKe YHUKalIbHOE OBICTpOAEHCTBHE
nBwkka V8 ot komnanuu Google, Ha KoTopoM moctpoena miardopma node.js. OToT
JBIDKOK HCKJIFOUAET MPOMEXYTOUHOE (POpMUpPOBaHME M HCIIOJIb30BaHKUE OaiiT-Kozaa B
mporiecce WHTepIperanuu a3bika JavaScript. Kpome Toro, node.js mo3Bomsier oTka-
3aThCS OT HMCIOJB30BAHUS TPAIUIMOHHBIX wWeb-cepBepoB (Hampumep, apache), mo-
CKOJIBKY 00TajjaeT cOOCTBEHHBIMU MPOCTHIMH CPEICTBAMHU OBICTPON U 3 (EeKTUBHOI
pa3pabOTKH Web-CepBHCOB.

B mepBoit wactu mocoOusi IPUBOJATCS OCHOBHBIE CBEJICHHS W3 TEOPHU MaHH-
MyJUPOBAHUS COJAEPKUMBIM CTPAHHUIBI C MOMOIIBI0 KiIMeHTckoro JavaScript. Kim-
EHTCKHH SI3bIK 3HAYUT paboTalolMidi Ha CTOPOHE W TOJ YyIpaBlIeHHEM KIHEHTa
(TO ecTh Web-0003peBateis) ¢ 00bEKTHON MojebIo fokyMeHTa (DOM), hopmupye-
MOW ¥ mpenocTaBisieMoil obo3peBaTeneM. Eciaum 6a30BbIi 361K JavaScript oTHOCH-
TEJILHO TPOCT B OCBOEHHH (0€3 3aMbIKaHW, MAHUITYJISILUI KOHTEKCTOM, HacJe0Ba-
HUS Ha MPOTOTHNAX M T. 1.), TO KIMEHTCKUH SI3BIK SBISETCS JOBOJIBHO CIIOXHBIM.
Tounee ckazaTh, CI0XKHOI siBIsIeTCs Mozenb DOM, ¢ koTopoil paboTaeT KIMEHTCKUH
A3bIK. JIeno B TOM, 4TO METOABI pabOTHl M caMa MOZENb Pa3IHyHbl AJIS Pa3IHYHBIX
web-o003peBaTeneil ¥ 10 HeJaBHETO BpeMeHH OyKBaJIbHO ObUTH HAIMYKaHBI BCEBO3-
MOKHBIMH MCKIIIOYCHUAMH U3 MpaBuil. OcOOEHHO OTIAMYAETCS OT OOLIUX CTaHIApTOB
Internet Explorer BmioTs m0 neBsitol Bepcun. B mocoOum ynensercs BHUMaHUE
TOJIBKO OOLIEPHHATHEIM MeTogaM padoTsl ¢ DOM. M3noxkenue u n3ydeHue npuéMon
paboThI, YYWTHIBAIOIINX OCOOCHHOCTH Pa3NUYHBIX Opay3epoB (ocobenHo Internet
Explorer), mpencraBisieTcs HEIEIeCO00Pa3HBIM MTOCKOIBKY:

e OOJBIIMHCTBO COBPEMEHHBIX 0003peBaTeNiel NPUAEPKUBAIOTCA OOLIMX CTaHIap-
TOB, pa3paboTaHHBIX KOHCOpLUuYMOM W3C;



® CyIIECTBYeT 0OJbIIOE KOJIMYECTBO OMOIHoTek JavaScript, KoTopbie obecrneynBa-
I0T Kpocc-Opay3epHyIo paboTy M CKpbIBalOT ocodeHHocTH DOM miis pa3inuyHbIX
KIIMECHTOB.

Cpenu 6ubnmorexk Hambosee nomynspHa jQuery. bubmuoreka siBnsiercs Oec-
TUIaTHOHM, MPOCTa B OCBOCHUH, MMEET HEOONBLION pazMep, XOpPOIIO JOKYMEHTHPOBa-
Ha. OCHOBBI paboThI ¢ jQuery u3yIaratoTcs B MOCOOUHU. 37eCh JKe yIEIsIeTCs BHUMA-
Hue coBpeMeHHOH TexHonorun AJAX (ot auen. Asynchronous Javascript and XML)
3arpy3KH JaHHBIX.

[TonHoe wm3noxenue s3bika JavaScript, BKIIIOYas KIMEHTCKHH S3bIK, MOXHO
HaiiTu B pyHAaMeHTaIbHOM Tpye [1]. B 3Tol kHUTe Takke MOXXHO HalTH PyKOBOJ-
cTBO 10 jQuery | 371ech Ke COASPKUTCSA MOAPOOHBIN CITPABOYHUK MO SA3bIKY. OTMe-
THUM, YTO B TJIOOANBEHOW CETH OMyOJMKOBAHO OTPOMHOE KOJHYECTBO BCEBO3MOXKHBIX
pecypcoB (online-yueOHUKOB, pyKOBOACTB, CIPABOYHUKOB), IOCBAIIEHHBIX JavaScript,
DOM 1 jQuery, B ToM uncne u pdf-Bepcus pykoBoacrsa [1].

Uro kacaercsi cepBepHOi pa3paboTKu Ha node.js, TO pacCMaTpUBaOTCS JIHUIIb
OCHOBHBIE TIOJIOXKEHUS, HEOOXOIUMBIE ISl OBICTPOTO cTapTa (TIOCKOJIBKY HE Tpecie-
JIoBajach 3aj1a4ya MOJIHOTO U3JIOKEHHUS CTOJIb 00BEMHOM TeMBI). 3/1eCh BeChMa MOyUIHr-
TEJILHBIM SIBJISIETCSl TIPUMEP pa3pabOTKU YaTa 3aperruCTPUPOBAHHBIX MOJIb30BATEIICH,
TeM OoJice YTO OH HUCTIONB3YET aKTYalbHYIO TEXHOJIOTHIO B3aMMOICHCTBHS KITUEHTA U
cepBepa WebSocket. Bonee monHoe wm3nmokeHue node.js MOKHO HaWTH B KHHUrax
[2, 3], a Taxke B ['mobanbHOM cetn, Hanpumep B [4—10].

OTUX CBEACHUWI BIOJHE JOCTATOYHO JUI OCBOEHHS MaTepuasia BTOPOH 4acTH
nocoOwusi, TJie Ha KOHKPETHOM MPUMEPE PeaU3yI0TCsl yKa3aHHbIE TEXHOIOTUH. 3/eCh
TaKXe JaHbl 331aHusl, KOTOPBIE MOTYT OBITh HCIIOJIB30BAHbI B KYPCOBBIX pab0Tax HIIH
MPOEKTax.

[Ipennomnaraercsi, YTO CTyAEHT BiaJeeT HadyaJlbHBIMH HaBBIKAMH pa3paOOTKU
HTML-nokymeHToB, ux (opMaTupoBaHHUs C MOMOILIBIO cTHiIEBHIX Tabmui CSS, a
TaK)Ke IporpaMMUpOBaHus Ha s3bike JavaScript. TeM He MeHee HAaIOMHUM OJIUH W3
HaunboJiee MOMyJIAPHBIX METOAOB BhIBO/IA OTIAI0YHON MH(OPMAIHH B KOHCOJIb Opay-
3epa, KOTOPbIM 4acTo MCHOJIB3YETCs B MPEJCTABICHHBIX MpUMepax Koja. Peur uaér
00 o0BekTe console u ero meroze log(). OKHO KOHCOIH TOSIBIISIETCS TTOCIIE aKTHBH3Aa-
MM HHCTpyMEHTapusi web-pazpadotunka. Kak 31o memaercs, Hanpumep, s firefox,
MoKa3aHo Ha pucyHkax | m 2. OTMETHM, 4TO aHAJIIOTUYHBIC OIMIHUH €CTh U B JPYTUX
COBpPEMEHHBIX Opay3epax.
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Puc. 2. Beibupaem «Be0-K0oHCOIB» B MEHIO, KOTOpOE MOSBISIETCs 1ociie BpiOopa «Beb-paspaborka

Teneps MOKHO BBIBECTH JIFOOYIO OTJIQJOUHYIO HH(POPMAIMIO B OKHO KOHCOJIH
u3 moOoi Toukn kona JavaScript. UToObl yOeanuThCs B 3TOM, HAIlpUMEp, MOKHO Ha-
Opath B aJpecHOii CTpoke Opaysepa:

javascript:console.log("Hello World!") ;
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Puc. 3. OkHo pa3paboTuuka

OTmeTuM, YTO KOHKPETHBIH BUA HMHTep(eiica, KOHEUHO, MOXKET OTJIMYATHCS
TS IpyTuX Opay3epoB WM U pa3HBIX BEPCUIl OJHOTO U TOTo ke Opaysepa. Takxe
3aMETHM, YTO MHTPYMEHTApHil pa3padOoT4rKa BKIIOYAET PsI APYTUX IMOJE3HBIX OIl-
LUH: OTIQAYUK, MHCIEKTOP, CeTh U T. X., KOTOPbIE MOT'YT OKa3aThCsl BECbMa I0JIE3-
HBIMU JUTSI aHAJIM3a U OTIIaIKU Web-TpHIoKeHHS.

1. O6beKTHas Moaenb OOKYMEHTa U KnueHTckun JavaScript

1.1. BeedeHue

Oo6wexTHas mozens gokymenta (DOM — Document Object Model) — ato npu-
KJIaJHOW mporpaMMHbIi nHTepdelic — Application Program Interface (API), ompene-
JSIOIMN TOPSAAOK JOCTYyNa ¥ MaHUITYJIUPOBAaHHA OOBEKTaMH, MPEACTABISAIOLIIMHU
paznuuHble cTpykTypHble yacTh HTML-nokymeHnTa.

[IporpammMHsIii nHTEpQEIic — 3TO HAOOP KIACCOB, B COOTBETCTBUU C KOTOPHIMU
M CO3/aI0TCS IK3eMIUIIPHI 00beKTOB MoAenu. Kiaccel (a 3HaUuT, 1 MHCTAaHIMH 3TUX
KJIACCOB) MPEAOCTABISIOT METOAb! ((PYHKIMN) U CBOWCTBA, KOTOPHIC MO3BOJISIIOT Ma-
HUITYJIMPOBaTh U U3MEHATh OOBEKTHI, a 3HAUUT, U MPEICTABICHHBIC ATUMHU OOBEKTa-
Mu cTpykrypable yactu HTML-mokymenToB. Kinaccel BRICTpOEHBI B CBO€OOpa3HYIO
MEepapXHUI0 HACJIEAOBAaHMUsS CBOMCTB M METOJOB APYT Ipyra COIJIACHO NPHHLUIIAM
00BEKTHO-OpPUEHTHPOBAHHOT O IPOIPaMMHUPOBaHus. ba3oBbIM B 3TO Mepapxuu sABIs-
ercs kimacc Node. Bonee moapoOHO uepapxus HaciaemoBaHus kiaccoB DOM pac-
cMaTpHUBaeTCs Jaee.

Koncoprimymom W3C 06b11 BhipaboTan crangapT DOM, A0CTaTOYHO IMOJIHO
MOJIIEPKUBAEMBIA BCEMH COBpeMEHHBIMU Opay3epamu. Pazsutrie DOM umeer cBoro
WUCTOPUIO, U €T0 YCTOSBIIUICS BapUAHT SIBJISIETCSI PE3YJIFTATOM KOHKYPEHTHON OOph-
0b1 Takux (upm, kak Microsoft, Netscape u ap. [1o 3Toi nmpuyrHE MOXKET OKa3aThCs,
YTO HEKOTOpbIE Opay3epbl He MOAAEPKUBAIOT CTaHJAPT KOHCOPLIUYMA, HIIH MOJAEp-
JKUBAIOT HE IOJIHOCTHIO, WJIM IPEAJaraloT CBOIO MOJENIb. DTO OTHOCHUTCA MpPEXIe
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Bcero k Internet Explorer. B Hactosem nocobun cnenuduka takux obo3pesarencit
HE paccMaTpUBaETCS.

Untepdeiic DOM peanu3oBaH B pa3nuyHbIX S3bIKaX MPOrpaMMUpOBaHUs, Oec-
CHOPHBIM JIMACPOM CpedH KOTOpBIX sBisieTcst JavaScript. Moaens ¢opmupyercs
Opay3epoM B XoOfle 3arpy3KH JOKYMEHTa M TMPEJCTABIACTCS B BHJE MEPApXHUECKOM
CTPYKTYpbl OOBEKTOB C PSAAOM CBOWCTB M METOJOB, IOCTYIHBIX B mporpamme. llo-
CKOJIBKY pa3paboTka BeAETCS Ha CTOpOHE Opay3epa, TO eCTh KIHEeHTa, TO U S3bIK Ha-
3BIBAETCS KITMEHTCKHM.

IToapo6HOE M3I0KEHNE MaTepraa 1Mo KIMEHTCKOMY s3bIKy JavaScript u DOM
MOXXHO HaiiTh, Hampumep, B [1]. B manHOM mocoOum paccMOTpuM JIHIIL Hamboee
BOCTpPeOOBaHHBIC TTPUEMBI PAOOTHI.

1.2. KoHuenuyusi o6 LeKkmHol modesiu QOKyMeHma

Bce, uto cogepxurcas 8 HTML-gokyMeHTe, anekBaTHO MPEACTABIAETCS 00b-
€KTaMH, KOTOpPbIE CO3/Ial0TCA B MpoOIIecce 3arpy3Ku TOKyMeHTa Opay3epoM U B Jallb-
HelilmeM AOoCTymHBI B cleHapusax JavaScript. Kaxaelii oObekT obnamaer psmom
CBOICTB, METOJIOB M COOBITHIA, TIOCPEICTBOM KOTOPBIX M peaNHu3yerTcsl YIpaBIICHHE
o0BeKTaMu, a Yepe3 HUX U COMAEPKUMBIM JOKyMeHTa. Bce 0OBEKTHI CBSI3aHBI MEXKIY
coboif M 00pa3yoT HepapXUUeCKyl0 IAPEBOBHAHYIO CTPYKTYpYy, alIeKBaTHO OTpa-
YKAIOITYI0 CTPYKTYPY CaMOTo JOKyMEHTA.

o=

He mytaTh nepapXu4eckyro CTPYKTYPY JOKYMEHTa C Hepap-
XHUeN Ki1accoB 00beKTOB Mojieii DOM.

Bo rnaBe 3TOH CTPYKTYyphl HAaXOAWTCS caM JOKYMEHT. JIOKyMEeHT conep KHT
pa3iuyHbIC 3JIEMEHTHI, peacTaBieHHble Taramu HTML. DTy 35eMeHThl TakKe MO-
TYT COAEPKaTh COMOAYMHEHHBIE 3JIEMEHTHI, U T. 1. Tak, JOKYMEHT OOBIYHO COACPKUT
3aronoBok (Tar HEAD) u teno (tar BODY). Teno MoxeTt comepxarb, HallpuMep, 3a-
ronoBku (taru H1, H2, ...), Tabmuuel, pucynku u mp. Kaxasiii TaT mpencraBieH 00b-
exktoM. Kaxnprii BocTipon3BOIMMBINA Opay3epoM BU3yalbHBIA 3JIEMEHT IpPEACTaBICH
TATOM WJIM TATAMH, CHEIU(PUKa KOTOPBIX MOXET OBITh H3MEHEeHa B CIIEHAPHUSIX OIO-
CpPEIOBaHHO depe3 OOBEKTHI, MPEICTABIAIONINE 3TH JIEMEHTHl. OJIEMEHTHI, He
HMMEIOIINEe BU3YAIbHOTO TPEACTABICHIUS, TaKXKe MPEICTABIAIOTCI 00BEKTaMH B MO-
JISJIH.

[MonTBepayM ckazaHHOe TPOCTHIM IMpuMepoM. C 3TOH NENBI0 PacCMOTPUM
cnexytomuit HTML-kox:
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<html>
<head>
<titles>Mosa crpaHuua</title>
</head>
<body>
<hl>Io6po moxajioBaTh Ha MOK CcTpaHuuy!</hl>
<p>2TO OuUeHb <Strong>BaxHHN OOKYMEeHT</sStrongs></p>
</body>
</html>

3nech U fanee paboTy NpUBEAEHHBIX ()ParMEeHTOB MPOTPAMMHBIX KOJIOB MOXK-
HO YBHJIETh, HUCIIONB3Yyss web-penaktop, Hanpumep WebCoder 1.6.4.0. Dtot crocod
MOJKHO HCIIOJIb30BaTh MPH Pa3paboTKe COOCTBEHHBIX MPOTPAMMHBIX KOJOB MPH BbI-
MOJIHEHUH 3a/IaHUH, PUBEJCHHBIX B TOCOOMH.

Flle Edit Bookmarks Insert Wiew Syntax Encoding Service Language Help
D--B8 & ¢ Q& 0 B X B m- 1z 5 0O 28 &
<IDDCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EH" "http://uwww.w3.
<html>
<head>
<titlex</title>
<meta http-equiv="Content-Type” content="text/html; charset=windows-1251">
</head>
<hody>
<html>
<head>
<title>Mos crTpammMusa</title>
</head>
<body>
<hl>JoBp0o OORENOBATE HA MOK CThaHMIY '</hlx
<p>9T0 oueHe<strong>BaxHEN DoEyMeHT</strong></p>
</hody>
</html>

BcraBnennsi
(bparmeHT xoza

<fhody> I
</html>

|~
|~

18:76 Changed  INS MNUM HTML

Puc. 4. Pabouee okHO web-penakropa

J1o0po mokaaoBaTh HA MOIO CTPAHHILY!

3TO0 OYEeHEL BAKHBIA AOKYMEHT

Puc. 5. Pe3ynbTar peanu3zaiuu Kozia B OKHe Opay3epa
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OOBeKTHas MOJENb, COOTBETCTBYIOLIAsE 3TOMY JOKYMEHTY, OyleT UMeTh clie-
IYIOLIYIO UEPAPXUUECKYIO CTPYKTYPY:

HTML
Head Body
Title | |
| H1 Paragraph
Mos /
CTpaHuna Jo6po nozxano- 10 Strong
BaTh HA MOIO O4YeHb

CTpPaHHuIly

BaskHblii JOKyMeHT

Puc. 6. ITpumep cBsi3eit Mexay oobekTamu, npeactrapisiomumu HTML-10kymMeHT

HpesoBugnas crpykrypa DOM, u3o0paxkeHHast Ha pUCYHKE, COAECPIKUT O0BbEK-

ThI PA3JIMYHBIX TUIIOB WUJIH, COTJIACHO YCTOHBmeﬁCH JUIA O6L6KTHO—OpI/IeHTI/IpOBaHHI>IX

S3BIKOB TEPMUHOJIOTHH, Pa3IMYHBIX Ki1accoB. Bee kimaccel HacnenyroT 6a30Bblil Kilace

Node (cwm. puc. 7).

CharacterData

Attr

HTMLDocument

—{ HTMLHeadElement }

—{ HTMLBodyElement }

HTMLElement

—' HTMLTitleElement I

—{ HTMLParagraphElement )

—{ HTMLInputElement )

—{ HTMLTableElement }

r

Puc. 7. Uepapxus Hacie10BaHUS KJIACCOB
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HetpynHo noranaTthbces, K KakoMy Kiaccy NPUHAIUICKHUT TOT WM MHOM OOBEKT,
NPEACTABIISIIOIINI TOT WK WHOK ToT AokymeHTa. Hanpumep, HTMLBodyElement —
3TO KJacc 00BEKTOB, MPeACTaBIAIOMMX T3 body — Teno gokymenTa. JIbBHHYIO 1010
o6pasyrot nonknaccel kinacca HTMLElement. O0beKTBI 3THX KIIACCOB YacTO Ha3bI-
BalOT 3JIeMeHTHBIMU y31amu DOM. Dto Hanboliee 4acTo BCTPEYAOIIUECS B TPAKTH-
Ke MPOorpaMMHPOBaHUS Y3IIbI. [laee mo momyasspHOCTH UAYT TEKCTOBBIE Y3IIbI — MOJI-
Kiaccol Text.

WnTepdetic 6a3zoBoro xmacca Node onpenenser CBONCTBA M METOIBI IS TIepe-
MEIIEHHUS 10 nepeBy U Marumy i M. CotictBo childNodes Bo3Bpammaer crimcok
nmouepHHX y31oB, cBoicTBa firstChild, lastChild, nextSibling, previousSibling u par-
entNode mperocTaBIAIOT CPeIcTBO 00X0/1a y3IIOB JAepeBa.

Takue merozpl, kak appendChild(), removeChild(), replaceChild() u insertBe-
fore(), MO3BOISIFOT JOOABIATH Y3JIBI B IEPEBO JOKYMEHTA U YJAIISTh UX.

Bazosesiii kitacc Node Taxke npeaocrarisiet cBorictBo nodeType, koTopoe 1o-
3BOJISIET ONPEJETUTh THUII y3i1a. ¥Y3es Tunia Document B 3TOM CBOMCTBE UMEET 3HAYE-
HUe 9. BMecTo 4ncI0BOrO 3HaYEHUSI MOKHO HCIIONB30BaTh UMCHOBAHHYIO KOHCTAHTY
Node. DOCUMENT_ NODE, uTo nyuiiie 3aioMHUHAETCS U JIeaeT KOJ YUTACMbIM.

Hns y3noB tuna Element 370 3nayenne — 1 (Node. ELEMENT NODE),
tuna Text —3 (Node. TEXT NODE),
tuna Comment — 8 (Node. COMMENT NODE),
tuna DocumentFragment — 11 (Node. DOCUMENT FRAGMENT NODE),
tuna Attr — 2 (Node. ATTRIBUTE NODE).

Hpyroe croiictBo nodeValue comepkut TekcT y3i0B Tuma Text 1 Comment.
CgoticTBo nodeName MO3BOJSET ONPEACTUTh Ha3BAHUE TIra, BCE CHMBOIBI KOTOPOTO
MpeoOpa3oBaHbl B BEPXHUN PETUCTD.

OxHO 0003peBaTens MpeacTaBiIeHo 00heKTOM wWindow (3TO M ecThb CChITKA Ha
3TOT 00BeKT). CleayeT MOAYEPKHYTh, 4TO 3TOT 00BbeKT He BxoauT B DOM. Cchlika
Ha JIOKYMEHT MOJKET OBbITh IOJyuYeHa ciemyrommM oOpasom: window.document.
Cchltka Ha OKHO MIPH 3TOM MOXKET OBITh YIyIIEHa, TO €CTh K JOKYMEHTY MOXKHO 00-
patutbes u Tak: document. BooOine ccpliiky window yka3biBaTh HE 00S13aTEIIBHO TPU
oOpamieHnu K ero cBoiicTBam u MeTojaM. CBoOICTBa U METOABI OOBEKTOB YKa3bIBa-
I0TCsl Yepe3 Touky. To ectb document siBisieTcsi CBOMCTBOM okHa. Cpelu CBOMCTB
OKHa, HalpuMep, ecTh CBOWCTBO location, KOTOpoe, B CBOIO OuYepelb, TaKKe Mpe-
CTaBIsIET cO0OM CCBUIKY Ha OOBEKT, KOHUEHTPUPYIOUIH BCE HEOOXOAMMOE IS I10-
JyYEHHUs TaHHBIX O PACIONOKEHUN TOKyMeHTa B CeTH.

CBoifcTBa MOTYT OBITH ZOCTYIHBI TOJBKO IS YTCHUS WIM JUIA YTEHUS U 3allu-
cu. Ecnu cBoicTBO AOCTYIHO TOJBKO JUISL YTEHHS, TO OHO HE MOXKET ObITh H3MEHEHO
MOCPENICTBOM CLieHapHs. B mpoTUBHOM citydae, CBOMCTBO AOCTYIHO yisi 3amucH. [le-
pe3armch CBONCTBA, KaK MPABUIIO, BEI3BIBAET HEKOTOPOE aKTHUBHOE JIEHCTBUE CO CTO-
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ponbl obo3peBarens. Tak, HampumMep, mepe3anuch cBoiictBa href oObekTa location
NPUBOJUT K 3arpy3Ke HOBOTO JAOKYMEHTA, PACIONIOKEHHOTO [0 HOBOMY ajpecy. A-
pec yka3bIBaeTcs B BUC CTPOKH B KaU4ECTBE HOBOTO 3HAYCHUs CBOMCTBA href.

O0bekT window Wrpaer posib TI00ambHOrO0 00OBEKTa, a 3TO 3HAYMT, YTO BCE
I00aNBHBIC TIEPEMEHHBIE OYIyT SABISTHCS €r0 CBOMCTBaMH. Y 3TOTO 00BEKTa MHOTO
TIOJIE3HBIX CBOMCTB M METOJIOB, KOTOPBIE MBI OyJIeM MPHUBJIEKATh IO Mepe He0OXO0au-
MOCTH.

1.3. Paboma c DOM

1.3.1. Bbibop o6bekTOB
[pexxne 4eM BBIIOIHUTH KaKHe-TO M3MEHEHHUS B JOKyMEHTE, OOBIYHO MPHUXO-
JIATCSI LIEJICHAIIPABICHHO BHIOMPATH T WM MHBIE JIEMEHTHI JOKyMEHTa. DTO OJlHA U3
HanOoJiee BOCTPeOOBAHHBIX 3a1a4. BEIOOp MOKHO OCYIIIECTBUTS I10:
e yIeHTH(UKATOPY T3ra, TO €CTh 10 3HAUYEHHIO aTpuldyTa id;
e 3HaueHMIO aTpuOyTa name;
® HA3BAHMIO TITA;
e JMEHH Kjacca uiu kiaaccoB CSS;
® COBIMAJEHUIO C OIpeeTIeHHbIM cenekTopoM CSS.
Boi6op 1o id. JIto60i# Tor MOkeT uMeTh aTpulyT id. 3HaueHue 3Toro aTpudyTa
JOJDKHO OBITh YHUKAIBHBIM (TTOCKOJIBKY 3TO MAECHTH(HUKATOP TATa U COOTBETCTBYIO-
IIETO AJIEMEHTa JOKyMeHTa). BeIOop ocymecTBisercs Tak:

var myel = document.getElementById ("myelId") ;

Bbi6op no name. AHanorudHo pabortaet arpuOyt name. OIHAKO NPU 3TOM

HaJI0 YYUTHIBATh, YTO 3HAUCHHE ITOTO aTpuOyTa He 00A3aTENBHO JODKHO OBITH YHH-
KaJIBHBIM, & TaKXKe, YTO €ro CIEAYeT MCHOIb30BaTh TOJIBKO Ul HEKOTOPBIX JIEMEH-
TOB, Cpeau KOTOpbIX Gopmsl (Tar form), mosnst Gopmsl (Taru input, combobox u ap.),
pucynku (img) u ap. Beibop ocymiecTBiseTcs Tak:

var fields = document.getElementsByName ("taxFields") ;

BosBparmiaer 3ta QyHknus o0bekT cnenuansHoro kiacca Nodelist, KoTopsiid
BxomuT B cnerudukarimo DOM. PaboTats ¢ 3THM 00BEKTOM MOKHO KaK ¢ OOBITHBIM
MaccuBoM 00bekToB THna Element.

Boi0op no Ha3BaHUI0 T3ra. PaccMoTpuM parMenT koja:

var firstpara = document.getElementsByTagName ("p") [0];
var firstParaSpans =
firstpara.getElementsByTagName ("span") ;
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AHanuzupys 3TOT QparMeHT, MOKHO 3aKIIIOYHTh, 4To MeTo] getElementsBy-
TagName paboTaeT He TOJILKO JII JOKYMEHTA, HO U JIJIsl IPYTUX 31eMeHTOB. OTHAKO
B MIEPBOM Cllydae BEIOOp Bcex maparpadoB (TAT «p») MPOU3BOAUTCS BO BCEM JOKY-
MEHTE, BO BTOPOM ClTydae 0TOOp 3JIEMEHTOB «Span» MPOU3BOIUTCS TOJIHKO B paMKax
nepBoro naparpada. OTMeTHM, OCKOIBKY UMEHA TATOB HE YyBCTBUTEILHBI K PETH-
CTpY, TO ¥ 3aJaBaTh WX MOXKHO 0e3 yuéra peructpa. BosBpamaercs Takke OOBEKT
tnna NodeList. Hakoner, ecnu 3amaTh B KauecTBE UMEHH Tara «*», To OyayT OTO-
OpaHBI BCE AIIEMEHTHI C JIFOOBIMI UMEHAMH TATOB.

Bui00op 1Mo HA3BaHUIO KJIACCOB. M3BECTHO, YTO B IFOOOM TATe MOKHO 33/1aTh

aTpuOyT class u B KauecTBe €ro 3HaueHHsI ONPEAEIUTh Ha3BaHHUE Kilacca, U1l KOTOPo-
IO I'Zle-TO B CTUJIEBOM TaOiMIle ONpeesieHbl Te Win uHble cTuian. HaBepHoe, He BceM
U3BECTHO, YTO MOKHO COUYETaTh HECKOJIBKO KJIACCOB JUISL OHOI'O U TOIO XKE 3JIEMEHTa
(yxa3wiBaroTcst uepes mpoben). s BeIOOpa AIEMEHTOB € 33JJaHHBIM KJIacCoM (HJIH
knaccamu) ucronb3yercss Metos getElementsByClassName. B kadectBe aprymenTa
MOTYT OBITh YKa3aHbI 4epe3 Mpodesl UMeHa KitaccoB. B pesynbrare, OyayT oToOpaHbI
3JIEMEHTBI, JUI KOTOPBIX B aTpuOyTe class 3a1aHbl ykazaHHbIE KiIacchl. MeToa ompe-
nenéH ans mo0oro sneMeHTa, Tak ke kak u Mmerox getElementsByTagName.
[Ipumep:

var yellowElements =
document . getElementsByClassName ("yellow
big") ;

Bui0op 1o cejekTopy css. MexaHn3M OIpeieNeHus CTHIEH B csS Tabmumax

BKITIOUAET TIOHATHE CEJIEKTOPA ISl 0TOOpa 3JIEMEHTOB IOKYMEHTA, ISl KOTOPBIX Tpe-
OyeTcst ymoTpeOHUTh 3TH CTHITH. JTO BeCbMa MOIIMHBIN U THOKUI nHCTpyMeHT. OKa3bI-
BaeTCs, CEIEKTOP MOXHO yKa3aTh B Merozdax: querySelector() u querySelectorAll().
MeTo1bl ONPENEICHBI I JF000r0 3JIEMEHTa U BO3BPAILAlOT MEPBBIA METOM — Iep-
BBbIi HaWICHHBIN 3JIECMEHT, BTOPOH METOJ — CIIMCOK HAHICHHBIX Y3JIOB, TO €CTh 00b-
ekt kiacca NodeList.

IIpumepsl CeIEKTOPOB:

div, #idStr // Bce smeMeHTH<div> mioc sjeMmeHT ¢ id="idStr"
pllang="ru"] // A63aL C TEeKCTOMHa PYyCCKOM A3HKE: <P
lang="ru">

* [name="x"] // JoOoM 3JIeMeHT ¢ aTpubyToM name="x"

#log span // Jobol sjieMeHT<Span>, SBJSOIUIACS 10TOMKOM

BJIeMeHTa C //id="1og"

#log>span // Job6ol 3JIeMEeHT <Span>, IOUYEPHMUN IO OTHOIEHMO K
3JIEMEHTY C // id="log"

body>hl:first-child // MepsuiisjieMeHT <hl>, IOOYEPHMN 10
OTHOLIEHUD K // <body>
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IIpexxHue cnocodObl BbIGOpa djaeMeHTOB. MHoOrue Opay3epbl MPOAODKAIOT

MOJ/ICPKUBATh «yCTapeBIIne» crnocoObl BbIOOpa 31eMeHTOB. Hampumep, CBOWCTBO
document.all yka3pIBaeT Ha KOJUIEKLIHIO BCEX JJIEMEHTOB JOKyMeHTa, a docu-
ment.images — Ha KOJUIEKIUIO BceX n300pakeHnid. OOBEKTHI, HA KOTOPBIE CChUTAIOTCS
3TH cBOMCTBa, oTHOCsTCA K Kiaccy HTMLCollection. B nepBom npubmnrkenun 31ot
KJIacC MON00EH MaccuBaM 3JIEMEHTOB JIOKyMeHTa. Takum oOpaszowm, all[i] — aTo i-it
o0wekT (Tuma Element) komnmeknnu, a BOT Kak, HApUMep, MOKHO OCYIIIECTBHTH IIPO-
CMOTp BCEX AJIEMEHTOB JOKYMEHTA!

for(var i=0; i<document.all.length; i++)
alert ( document.all[i].tagName ) ;

3nech U KaKIO0ro Tara 13 KoJuleKuuu all ¢ momorpio Meroaa alert BRIBOAUT-
csl Ha3BaHMe TAra. Jrobas KoJIeKIus IMeeT CBOMCTBO length, onpenenstoniee LuHy
KOJIJICKIIMH, TO €CTh KOJMYECTBO OOBEKTOB B HEH. DTO CBOMCTBO MO3BOJISIET OTPAHU-
YUTh JUANa30H U3MEHEHHS IEPEMEHHOH IMKIIa — HOMEpa MPOCMaTPUBAEMOro 0OBEK-
ta. Kaxxapiit 00beKT, MpeACTaBISIONINI TAT TOKyMEHTa, 00s13aTeIbHO UMEET CBOMCT-
BO tagName, coleprkaliee Ha3BaHUE TAra. JTO Ha3BaHHE IEpelaeTcs B KauecTBE ap-
rymeHTa metony alert oobekra window (ccpuiky window, Kak yke yIOMHHAIOCH
BBIIIIe, MOKHO YIyCTHTH). MeTo alert mokassiBaeT OKHO C COOOIIEHHEM, TepeIaH-
HBIM B Kau€CTBE apI'yMEHTa, TO €CTh Ha3BaHUE 0UYEPEIHOIO TIra.

Crnenyrommii mpuMep IMO3BOJSIET IMPOCMOTPETh ajgpeca BceX Ipaduyeckux
¢aiinoB, coaepkaluxcs B OKHe 0003peBaTes:

for(var i=0; i<document.images.length; i++)
alert (document.images[i] .src) ;

JlocTyn K MOJCEMENCTBY OOBEKTOB, MPECTABIISIOMINX TATU C OJNHAKOBBIMH
Ha3BaHUSIMH, BO3MOXKEH MOCPEICTBOM MeToza tags, KOTOPHIH B Ka4eCTBE apryMeHTa
NpUHAMAeT Ha3BaHue Tora. Tak, Bce Toru <hl> HOKyMEHTa MOXXKHO IOJYYHTH CIe-
JYFOIIIAM 00pa3oM:

document.all.tags ("hl")
A cambIii IEpBBIH 3aT0I0BOK h1 TOKyMeHTa JOCTYTIeH TOCPEICTBOM CCHUIKH:
document.all.tags("hl") [0]

Ecnu tpeOyercsi opraHn3oBath AOCTYI K KaKOMY-TO KOHKPETHOMY TATy, KO-
HEYHO, OMOCPEIOBAHHO Yepe3 O0BEKT, CrTeHEPUPOBAHHBIN ISl STOTO TAra 0003peBa-
TeNeM, TO MOXXHO Ha3HAYUTh HEKOTOPHI YHUKAIBHBIH HIeHTUPHKATOp TIry. Vnen-
TA(UKATOp OYAET SBIATHCS CCHUIKOM Ha COOTBETCTBYIOIINN 00bekT. MmeHTnduka-
TOp HA3HAYAETCS C TIOMOIIBI0 aTpudyTa id, HampuMep:

16



<hl id=head>3aromnosox</hl>

[TomedeHHBII TakuM 00pa30M 3aroJI0BOK B KoJie Java Script mocTymeH nocpen-
ctBoM cchuikn window.head (wnu mpocto head):

head.style.backgroundColor="'red';

B npuBeneHHON CTpoKe Ko/a JoOUpaeMcs 10 CTHIIEBOTO oopmiieHUs1 00beKTa
MOCPEICTBOM CBOWCTBa style, a 3arem 10 1BeTa GoHA 00BEKTA, KOTOPHIM SIBIIAETCS
HAIll 3aroJ0BOK. MOXeT 0Ka3aThCsl, YTO HECKOJIBKO TITOB OYIyT UMETh OJHHAKOBBIH
UACHTHGUKATOP (XOTs Takoro ObITh HE JOJDKHO). B 3TOM cilydae cChUIKa, COBIMa-
JIAroINas ¢ TAKUM HUACHTUPHUKATOPOM, OYAET CChUIAThCS HA CEMEHCTBO 00BHEKTOB.

Takum 00pa3oM, 00bEKTHasT MOjETbh 00JalaeT BeCbMa TMOKHMH BO3MOXHO-
CTSIMH JIOCTYIIA K TEM WM MHBIM 00BEKTaM, UX CBOMCTBaM u Metonam. Cieayer ere
pa3 HalOMHHTh, YTO TIOJIHBIN CIIMCOK CBOMCTB M METOMOB OOBEKTOB MOKHO HAMTH B
CrpaBOYHHKAX, Harpumep B [ 1], 371eCh jKe n3IaraeTcs TOJIbKO KOHISITIUS MOICITH.

1.3.2. PaboTta c aTpubytammu
Taru HTML cocTosIT 13 MIMEHU B MHOXECTBa Hap MMsi/3HaYeHHUE, H3BECTHBIX
Kak aTpuOyTsl. Hanpumep, Tor

<a href="ya.ru" target=" blank"sYandex</a>

oIpesieNsieT THUIEepPCChIIKY, @ B KayecTBE ajpeca Ha3HAUEHHS CCBHUIKH HCIOJB3YeT
3HaueHue aTpubyta href. 3nauenus arpudyroB HTML-3meMeHTOB TOCTYIIHBI B BUC
cBoiictB 00bekToB HTMLElement, npencrasisiromiux 3T neMeHTsl. Ho 310 Kacaer-
Csl CTAaHJAPTHBIX aTpUOYTOB, TO €CTh UMEIOIIMX M3BECTHBIC U ONpENEIeHHbIE B CTaH-
napte umeHa (manpumep, HTMLS). Eciu ums atpulyTta HecTaHIApPTHOE, TO COOTBET-
CTBYIOLIIEE CBOIMCTBO 3JIEMEHTa MOKET OTCYTCTBOBaTh. [yl paboTHI ¢ TakuMH aTpuoy-
tamu DOM onpenenseT qpyrue MEXaHU3MbI TOJTyYEHHs 1 U3MEHEHUS MX 3HAUYCHUI.
Kiacc Element ormpenenser metoas! getAttribute() u setAttribute(), KOTOpble MOX-
HO KCTIONB30BaTh VISl JOCTYMA K CTAHIAPTHBIM HJIM HECTaHAAPTHBIM aTpHOyTaM TATOB:

var image = document.images[0];
var width = parselnt (image.getAttribute ("HEIGHT")) ;
image.setAttribute("class", "Glamorous") ;

CrnemyeT OTMETHTD, YTO 3HAUYCHUS BCEX aTpUOYTOB 3TH METO/bI BCET/Aa HHTEP-
MPETUPYIOT KaK CTPOKH, & HIMEHA aTpUOYTOB HEUYyBCTBUTEILHBI K PETHCTDY.

Jpyrue nBa poacTBEHHBIX MeTojia — hasAttribute() u removeAttribute() — oco-
OCHHO YI00HBI IPU pa0OTe C JIOTHUECKUMH aTpulOyTamMu (Hanpumep, aTpuoyT disabled
HTML-¢opm), Uit KOTOPBIX Ba)KHO MX HAJHYHE WK OTCYTCTBHE B dJIEMEHTE, a HE UX
3HAYCHHS.
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CyllecTByeT TakKe WHOW, MEHEE IMOIMYJISIPHBIN CIIOCO0 pabOThl ¢ aTpUOyTaMHy.

Tun Node onpenensier cBoicTBO attributes. 9To cBoicTBO nMeeT 3HaueHue null mis

BCEX Y3IIOB, Il KOTOPBIX aTPHOYThI HEMPUMEHUMBI, TO €CTh HE SBIISFOIIUXCA 00BEK-

tamu Element. CBoiicTBo attributes 00bexkToB Element siBiigeTcst 00bEKTOM, OIOOHBIM
MAacCCHUBY, JOCTYITHBIM TOJIBKO JUIs YTCHUSI, PECTABIIAIONIAM BCE aTPUOYTHI SJIEMEHTA:
document .body.attributes[0] // lepBet aTpubyT >3JeMeHTa

<body>
document .body.attributes.bgcolor // Arpubyr bgcolor

3JIEMEHTAa
//<body>
document .body.attributes ["ONLOAD"] // Arpubytr onload
3JIeMeHTa
// <bodys>

PesynpTatom Takoi mHIEKCAIIUH OYJeT 0OBEKT ThIa Attr, y KOTOpOTO OTpejie-
JISHBI JIBa CBOMCTBA name u value.

1.3.3. Co3paHue, BcTaBKa U3MEeHeHWe U yaaneHue y3nos

O0BexT document MpeAOCTABISIET ABAa METOAA, C IMTOMOIIBI0O KOTOPHIX MOYKHO
CO3/1aBaTh y3JIbl pa3jMuYHbIX THUIIOB. DTO MeToiabl createElement u createTextNode.
[lepBriii TpeaHa3HAYeH AJIs CO3laHus 00BbeKTOB mojukiaccoB Element, a Bropoit —
JUISL CO3JaHUS TEKCTOBBIX y3710B (Tuma Text).

Krnacc Node onpenenser cnenyromue METObI 7Sl BCTABKU Y3JIOB:

e wmeton appendChild — mobaBisieT y3en, 3aJaHHBIN B KaueCTBE apryMeHTa, B
KOHCII CITMCKa JOYCPHUX Y3JIOB, POAUTCIIEM KOTOPBIX ABJIACTCA Y3€JI, IJIA
KOTOPOI'O 3TOT METO/] BLIZBIBACTCH

e wMmeron insertBefore oTiimuaercss oT mepBOro TeM, YTO JUIS HETO 3ajJaeTcs
JIOTIOJTHUTENBHBIH apryMeHT — JJOUSPHHI y3ell, TIepel KOTOPBIM BCTABIISET-
sl y3el, yKa3aHHBIN B KQ4ECTBE MEPBOTO apryMEeHTa.

s ynanenus ucnosibzyercss meto removeChild, koTOpbIi BBI3BIBACTCS IS
POIMTENBCKOTO IIEMEHTa, a yIalseT AOYePHHUN y3ell, YKa3aHHBIH B KadecTBE apry-
MEHTAa.

Hns 3amensr y3noB kiacc Node pacronaraet metogoM replaceChild, kotopsriit
yAanseT OAWH JOYSPHUHN Y3€l M 3aMEeNIacT ero JAPYruM. DTOT METOJ JODKEH BBI3BI-
BaThCsl OTHOCUTEIILHO POJIUTENBCKOTO y3Jia. B mepBoM apryMeHTe OH NPUHUMAET HO-
BBIH y3elI, a BO BTOpOM — 3aMelilacMblii y3en. Hanmpumep, Hibke moka3aHo, Kak 3aMe-
HUTH y3€I N TEKCTOBOW CTPOKOIA!

n.parentNode.replaceChild (document.createTextNode ("3ame
Ha"),n);

TexXHUKY HCIONB30BAaHHUSI 3THX METOIOB IO3BOJSET HU3YYUTh CIEIYIOLIUN MpHUMEp.
[lycTh cTpyKTypa HEKOTOPOH OpraHu3aluy MIPEICTaBIeHa B BUAE MaCCUBA OOBEKTOB:
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var institutes = [{
nm: 'OTHnesieHMe eCTEeCTBEHHOHAYUYHOT'O M I'YMaHMUTAPHOTO OO0-
pasosaHua',
chairs: [{
nm: 'Kabempa OusMUecKOM KyJIbTYPH',
rating: 10
nm: 'Kadenmpa pyCCKOTO A3BIKA',
rating: 11
nm: 'Kadenpa MHOCTPAHHEIX SA3BKOB',
rating: 20
nm: 'Kabenpa BHCHIEM MaTeMaTUKM',
rating: 25
nm: 'Kadenmpa Ouszsuxum',
rating: 10

nm : 'VHCTUTYT Jleca U NPUPOIOIIOJIL30BaHMUA ',
chairs : [{
nm: 'Kabenpa JjiecHOM Takcaumum',

rating: 9
nm: 'Kadpenmpa TexXHOJOTUM JIeCO3aTOTOBUTEJIBHEIX NPOMS-
BOICTB',
rating: 12
nm: 'Kabeznpa secosozncrTsa',
rating: 15
nm: 'Kadeznpa JIeCHEX KyJIbTYypP',
rating: 9
nm: 'Kabempa MHOOPMAaLUMOHHEIX CUCTEM M TEXHOJIOTMUN',
rating: 11
nm: 'Kabenmpa OOTaHMKM M OeHOPOJOTMUM',
rating: 10
1]
11

IIoHATHO, YTO 3TO CHMCOK MHCTUTYTOB, JUISl KaXJOT0 U3 KOTOPBIX 3a/JaH CIIH-
cok kadenp ¢ ykazanuem pedrtuHra. TpeOyercs MpeicTaBUTh STH CBEIACHHS B BUIC
tabmuubl. [Ipenmnonaraercs, 4to mycras TabiuIa yxe onpe/esieHa B JOKyMEHTE:
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<!doctype htmls>

<html>

<head>

<meta charset='utf-8'>
<script src='l.js' defer></scripts>
</head>

<body>

<table>

</tables>

</body>

</html>

3neck ykazaH aiin 1.js, B KOTOpOM MMOMECTHM MacCHUB institutes, mpemncras-
JICHHBIN BbIILE. 37ech ke OyneT HaXOOUThEA U KO, KOTOPBIM pelaeT MOCTaBICHHYIO
3amagy. CnexyeT oOpaTuTh BHUMaHHe HaldTpuOyT defer, rapaHTHPYIONIHIA, YTO KOJ B
1.js OymeT BHIMONHITHCA MOCIIE 3aTPy3KH BCETO JOKYMEHTA U TaOJIHUIIHI B TOM YHCIIE.
Kogn JavaScript, KoTopsIii ciemyer gomnucaTs B 1.js, CleayOnuii:

(function () {
var tbl = document.getElementsByTagName ('table') [0];
for (var i=0; i<institutes.length; i++) {
var institut = institutes[i];
var tr = document.createElement ('tr'),
td = document.createElement ('td'),

txt = document.createTextNode (institut.nm) ;
td.setAttribute('colspan', '2');
td.appendChild (txt) ;
td.className = 'head';

tr.appendChild (td) ;
tbl.appendChild(tr) ;

var chairs = institut.chairs;
for (var j=0; j<chairs.length; j++) {
var chair = chairs|[j];
var tr = document.createElement('tr'),
tdl = document.createElement ('td'),
td2 = document.createElement ('td'),
txtl = document.createTextNode (chair.nm),
txt2 = document.createTextNode (chair.rating) ;
td2.className = 'number';

tdl.appendChild (txtl); td2.appendChild (txt2) ;
tr.appendChild(tdl); tr.appendChild(td2)
tbl.appendChild (tr) ;
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Kox B mpencraBieHHOM (parMeHTe peaqn3oBaH B BUAE aHOHUMHOH (0e3 ume-
HU) QYHKIMH, KOTOpas TYT JK€ U BBI3BIBACTCSA HA BBINOJIHCHUU. BHEIIHUN UK 11e-
pebupaeT HHCTUTYTHI, BHYTPEHHUHN — Kadeaphl B MHCTUTYTax. B Tene KaXI0oro muKIia
BBITIOJHSIOTCS. OJTHOTHUITHEIC AESHCTBUS MO CO3JJaHUIO KIETOK M CTPOK Tabnwuibl. Kier-
KW TaOJMIIBI TTOJT MHCTUTYTHI O0BEIUHSIOTCS Jo0aBIeHneM aTpudyTa colspan.

TekcToBOE comEep)KUMOE KIIETOK CO3[AeTCsl KaK TEKCTOBBIE Y3IIbI C TIOMOIIBIO
Mmetoga createTextNode. 31ech cienyeT ynoMsHyTh 00 albTEePHATHBHOM METOE 3a-
JTAHUS CONEP>KUMOTO JIFOOBIX TATOB — 3TO CBOMCTBO 3JIeMEHTHBIX y3110B innerHTML.
3HaYeHHEM ITOTO CBOWCTBA MOXKET OBITh 000 HTML-KoI, a HEe TOJNBKO MPOCTOM
tekcT. Hampumep, Bmecto td1.appendChild(txtl) MoxHO OBIITIO OBI TPOCTO HAIKCATH
tdl.innerHTML = chair.nm, a He co31aBaTh TEKCTOBBIH y3en txtl.

Hakownern, knetku GpopmMaTupyroTcs B pe3ynbTare ONnpeAeTeHIs s HUX CTHIIe-
BBIX Kj1accoB. CTHIIH KJIACCOB OTMPEIEIBIIOTCS B TaOIHUIE, KOTOPYIO CIeayeT 100aBUTh
B 3aroyioBouHyI0 9yacTh HTML-ko/a, IpeicTaBICHHOTO BHIIIE (HApUMeEp, mepe Td-
rom script). ComepkuMoe 3TOH TaOJIUILIbL:

<style>

table {

border-collapse: collapse;
}

td {

padding: 0 5px;

border: 1lpx solid black;

}

td.head ({

font-weight: bold;
font-size: 1.lem;
text-align: center;
padding-top:5px;
padding-bottom:5px;
background-color: AntiqueWhite
}

td.number

text-align: right;

}

</style>

B 3akmrouenne ormeTrmM, 9To co3jaBath HTML-kox MOXKHO Takke ¢ IIOMO-
b0 Metoaa document.write, HarpuMep:

document .write ("<hl>Hello World!</hl>")

[Ipu TOM ClleyeT MOMHUTB, UTO JIF00as 3amuch (METOAOM Write) B JOKYMEHT
MOCIIE €T0 3arpy3KH MOTHOCTHIO €T0 YHUUTOXHUT U 3aMEHUT HOBOM 3anuchro. Ecin xe
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3alMCh MPOU3BOJUTCS B IMPOLECCE 3arpy3KH, TO 3TO paBHOCWIbHO BcraBke HTML-
KO/Ia B COOTBETCTBYIOIIEE MECTO JOKyMEHTa (TJie HaXxoAUTCs TAT script (0e3 atpubyTa
defer), KOTOpPBII comep>KUT OOpalIeHue K Write).

1.3.4. Paamepbl 1 NOnoXeHUe 3f1IeMEHTOB JOKYMEHTA

B mpouecce n3menenust uinu GOpMHUPOBAHUS COAECP)KUMOTO JOKYMEHTA C IO-
MOIIbI0 OOBEKTHOW MOJIENN YacTO HEOOXOJMMO.3HATh MOJIOKEHHE U Pa3Mephl JOKY-
MEHTa, €r0 Pa3jNYHBIX CTPYKTYPHBIX YacTeil W BUAMMOI 4acTh OKHA. DTO OBIBAET
HEO0XOIMMO TIPU CO3J]aHUH BCILIBIBAIOIINX MOJICKA30K, Pa3INYHBIX MEHIO U T. II.

B HacTosimee BpeMs CTaHIApPTH30BaH OOIIMIA MOaX0J] (METOJIbI, CBOMCTBA) B
pabote ¢ reomerpueii 00bekTOB DOM, KOTOpEBI U paccMarpuBaercs 31ech. OnHaKO
clefyeT TIOMHHTB, YTO B CTapbIX Bepcusix obo3peBateneil u B Internet Explorer on
HEMpUMEHUM. PaccMaTpuBaTh yHHUBEpCalbHbIE MPHUEMbI Pa0OTHl B paMKax AaHHOTO
nocoOusi He MPECTaBISETCA BO3MOXKHBIM. Hao OTMETUTb, YTO 3TH MPHEMBI H300H-
JYIOT MHOTOYMCIIEHHBIMH MPOBEPKAMHU M BBITJISLIAT TOBOJBHO 3allyTaHHBIMH. Bripo-
YeM, 3TO HE CTOJIb aKTyaJIbHO, IIOCKOJIBKY Takue Opay3ephl BCTpeyaroTcs BcE pexke, a
oubnuorexu Tuna jQuery O0epyT Ha ceOst Bcio 3200Ty 00 YHUBEPCAILHOCTH.

JBe cucTteMbl KOOPAMHAT. B mporecce BOCIpON3BEAECHUS CONEPHKUMOTO JOKY-

MEHTA €ro Pa3IN4HbIe CTPYKTYPHBIE YaCTH ONPEAEICHHBIM 00pa3oM MO3ULMOHUPYIOTCS
C Y4E€TOM MX pealbHbIX pa3MepoB. OTcUET pacCTOSHUI M pa3MEpOB BEAETCS IMOMHUK-
cenbHO. Ilo3unus onpenesnsieTcs OTHOCUTEIBHO BEPXHETO JIEBOTO yIiia JIMOO BUAMMOM
4acTH OKHa Opays3epa, J1ubo caMoro JoKyMeHTa. PazHuiia, oueBuaHO, onpenesnsercs Be-
JMYMHON TIPOKPYTKU JOKYMEHTA 10 TOPU3OHTAIHM W BEPTHKAIW — JTO CBOKMCTBA: Win-
dow.pageXOffset u window.pageY Offset. J{ist mpoKpyTKH TOKYMEHTa K 3aaHHON TO4-
Ke ciefyeT moib3oBarhes Merosiom window.scrollTo(x, y). B pesynbrare, Touka ¢ Ko-
OpJIMHATaMU X U Y TIEPEMECTUTCA B JIEBBIM BEPXHUM YroJl BUAMMON YacTH OKHA.
Pa3mepsl daemMeHTOB. Pazmepsl BUIMMOI YacT okHa (6€3 1MoJIoc MPOKPYTKH)

omnpenenstorcs cBoiictBamu: window.innerWidth u window.innerHeight.

Jns onpeneneHus: pa3MepoB U MOJOKESHUSI OTHOCUTEIBHO BUAMMON YaCTH OK-
Ha JIFO0OTO 3JIeMeHTa CIy)KUT MeTo 3toro 3nmemeHTa getBoundingClientRect(). To-
I/1a TIOJIOKEHHUE 3JIEMEHTA BHYTPH JOKYMEHTA C YY€TOM CKPOJUIMHI'a MOYKHO BBIYHC-
JIUTH CIEAYIOMINM 00pa3oM:

var box = e.getBoundingClientRect (); // KoopauHaTe B
BUIOVMOM
/7 obnacTu
var X = box.left + window.pageXOffset; // Illepeiitu Kk KO-
opaOuHaTaMm
// moxyMeHTa
var y = box.top + window.pageYOffset;
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Pa3MepI)I 9JICMCHTA MOXHO BBIYHMCIINTDH TaK:

var box = e.getBoundingClientRect () ;
var w = box.width || (box.right -“box.left);
var h = box.height || (box.bottom -)box.top) ;

brounsie 31eMeHTHI, Takue Kak n300paxkeHus, ad3aIbl u AeMeHTHl div, Bceraa
oToOpaxaroTcst Opay3epaMu B MPSMOYTOJNBHBIX oOnacTax. OJHAKO CTPOYHBIE dIie-
MEHTHI, TaKHe Kak span, code u b, MOTYT 3aHIMAaTh HECKOJIBKO CTPOK M TaKUM 00pa-
30M COCTOSTH M3 HECKOJBKHX MPSIMOYTOJNBHBIX oOmacteil. Hampumep, HEKOTOPHIH
KYPCUBHBIN TEKCT (OTMEUCHHBIN TAraMu <i> 1 </i>), pa30HUTHINA Ha JIBE CTPOKH.

Ecmu meton getBoundingClientRect() BbI3bIBaeTCst [l CTPOYHOTO 3JIEMEHTA,
TO OH BEPHET I'COMECTPUIO NPAMOYTOJIbHHKA, COACPIKAIICTO BCE OTACIIBHBIC NPAMO-
yroipHble obnactu. [lyiss KypcuBa, YINOMSHYTOTO BBIIIE, OTPaHUYMBAIOMIMN MPSIMO-
YrOJIbHUK OyJeT BKJIHOYATh 00€ CTPOKH HeauKoM. JlJis onpenencHusi KOOpAUHAT U
pasMEpoOB OTACIBHBIX IPAMOYTOJBHUKOB, 3aHUMACMBIX CTPOYHBIMU 3BJICMCHTAMU,
MOXKHO BOCHoJb30BaThcsi MetonoMm getClientRects(). DToT Meron Bo3BpamaeT goc-
TYNHBIA TOJBKO AJISl YTEHUsI OOBEKT, MOAOOHBI MacCUBY, YbH 3JIEMEHTHI IIPEACTaB-
JSIIOT NPSMOYTOJIBHUKH, aHAJIOTHYHBIE TEM, YTO BO3BpallaloTcs MeronoM getBound-
ingClientRect().

B 3axmouenne mo noBoay metona getBoundingClientRect() cieayer yrounuts
CIIEIYIOLINE Ba)KHBIE MOMEHTBI:

[Tonoxxenne ameMeHTa, TO €CTh KOOPAMHATHL IEeBOTO BepxHero yria (left, top) n
mpaBoro HxkHero (right, bottom), Berumncnsiercs ¢ yaerom pamku (border) u oTcTy-
noB (padding), Ho 6e3 yu€Ta mosneit (margin).

B HekoTophix Opay3epax Takke BbIYMCIAOTCA mupuHa (width) u BbIcoTa
(height). To ecTh Bo3BpaIllaeMblii METOIOM OOBEKT Takke OyaeT coiepkKaTb U ITH
CBOMCTBA.

1.3.5. U3meHeHMe cTunen

Knuentckuit s3p1k JavaScript mo3BosisseT MaHWMYJIUPOBATH CTHIISIMH, TaOIH-
[JaMU CTHJICH, MEHATH U T00ABIATH KIACCHI 2JIEMEHTOB JOKyMeHTa. M3 cromb Goraro-
TO apceHalia ”HCTPYMEHTOB PacCMOTPUM Hanboliee BOCTpeOOBaHHBIE.

Ecnm snemeHT BBIOpaH (HampuMep, OJHUM M3 CHOCOOOB, NEPEUNCICHHBIX BBI-
11€e), TO €T0 CTHIN MOXXHO MEHSTH CIEAYIONIINM 00pazoMm:

e.style.fontSize = "24pt";
e.style.fontWeight = "bold";
e.style.backgroundColor = "yellow";

CrnenyeT oOpaTUTh BHUMaHUE Ha CIEIYIOIIYI0 0COOCHHOCTB: BMecTo font-size
ucnoman3yercs fontSize, a BMecto font-weight — fontWeight. 3to npaBuio padoraet
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JUTSI BCEX COCTaBHBIX cTwiieh. ClieyeT TaKkKe IIOMHUTh, YTO 3HAUCHUS CTHIICH Bcerna
CTPOKOBBIC, a JUISl KOJIMYECTBCHHBIX 3HAUCHHUH CIICAYET YKa3bIBaTh CAUHUIIBI H3MEpe-
HUSL.

MOXHO HEMOCPEACTBEHHO YCTAaHOBHUTH 3HAYCHHE aTpuOyTa style omHum wu3
JIByX CIIOCOOOB:

var s = "font-size:24pt;font-weight:bold;background-
color:yellow";

e.setAttribute ("style", s);

// BTOpPOM crnocoB

// e.style.cssText = g; //cssTexXt IOOCTYIHO TakKxXe IO
UTEHWIO

Knacc anemenra (atpu0yT class) meHseTcsi ¢ moMoupio cBoicTBa className.
OTO0 CBOWCTBO TaKXe AOCTYIHO 110 YTEHHUIO.

Cruim 3neMeHTa, KOTopble 0003peBaTeib HEMOCPEICTBEHHO HCIOJIB3YET NPH
€ro BOCIIPOM3BEICHUH, SBISIOTCS PE3YJIBTATOM HNPUMEHEHUS MPaBHI U3 Pa3THIHBIX
MCTOYHHMKOB: CTHJIEBbIE TaONMIBI, 3HaYeHHE aTpuOyTa style, coOCTBEHHbBIE CTHIN
o0o3peBaTensi. OT0 MOXKeET ObITh JOBOJBHO CIIOKHBIM Kackaj] onpexneieHuid. Boruuc-
JICHHBIN pe3yibTaT (BBIYHUCICHHBIE CTHIM) MOXKHO IOJIYYHTH C MOMOMIIBIO (DyHKIUH
getComputedStyle(). Hanpumep, ¢ momomipio 3Toi (yHKIIUH TMOIYYUM pPeaTbHBIN
pa3mMep mpu@Ta AIEMEHTa ¥ yBEIUIHM €r0 B [Ba pasa:

var size = par-
selnt (window.getComputedStyle (e,null) .fontSize) ;
e.style.fontSize = 2*size + "px";

Pasmep mpudTa Becerga OyaeT BEIYUCICH B TUKCENAX.

1.4. O6pabomka cobbimutl

1.4.1. ACMHXpOHHasA Moaenb NporpaMmMmupoBaHuA

CoObITHS — 3TO CIOCO0 MPOrPaMMHUPOBAHUS PEAKIUN HA HENPEIBUJICHHBIC CH-
Tyanuu. Takwe cUTyaluy BO3HHMKAIOT HE3aBHCUMO WJIM aCHHXPOHHO OTHOCUTEIHHO
OCHOBHOH ITOCIICIOBATEILHOCTH BEITIOJIHEHUS KOMaH]I MporpaMMbl. MHOTIa TOBOPAT
00 acCHHXpPOHHOW MOJENN TMPOrpaMMHUpPOBaHUA. Mojenb MpeayCMaTpUBAET ABE CO-
CTaBIISIONINE — NICTOYHUKH COOBITHI U PEaKIIMU Ha COOBITHS — 00pabOTUYNKH COOBITHIA

Hampumep, npu mepeaBKeHUH Kypcopa MBIIIH Yepe3 HEKOTOPBIA AJIEMEHT
JIOKYMEHTa, UMCIOIIHI BU3yalbHOE MPEICTaBICHHE, TCHEPUPYETCS HECKOJILKO COObI-
THI: TIPU BXOJIE Kypcopa B 00JIACTh DJIEMEHTa — COOBITHE MOUSEOVEr, MPH BBIXOJE —
mouseout, IIpH MePEMEIIECHUN B paMKax 3I€MEHTa — mousemove. MICTOYHHKOM 371eCh
SIBIISICTCS NIEMEHT TOKyMeHTa. CTpoKa «mouseover» — 3TO THUI COOBITHSI.
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Jlpyroii mpuMep: TIpH 3arpy3ke U BRITPY3Ke JOKYMEHTa 0003peBaTelib FeHEePH-
PYET HECKOJIBKO COOBITHUH it 00bekTa Window, cpear KOTOPhIX HauboJiee UCIONb-
3yemblie — 910 load u unload. TTepBoe renepupyercsi cpasy Mocie 3arpy3ku BCEro Jo-
KyMEHTa, a BTOPOe, HA00OPOT, Mepel HA4uaaoM BBITPY3KH JOKYMEHTA M OCBOOOXIe-
HUEM BCEX PECYpPCOB, CBS3aHHBIX C ITHM JOKyMeHTOM. CoBpeMeHHbIe Opay3ephbl
MPEIOCTABIAIOT NIMPOKHUN CIIEKTP COOBITHH JUTS Pa3iMYHBIX 3JICMEHTOB M CHTYAIlUii,
MO3BOJISIFOIIUX M3MEHHTh CIEIU(HKY TOBEJCHUS JOKYMEHTa B IeioM. Ha kaxoe
COOBITHE MOXHO OTpEeardpoBaTh, HAMKMCAB COOTBETCTBYIOIMUN MPOTPAMMHBIA KOJI.
ITpu 5TOM BO3HUKAIOT CJICAYIOIIHE BOIIPOCHI:
e Kak oOpPMHTH M CBS3aTh NPOTrPaMMHBIA Koja (00pabOTUHMK COOBITHA) C
COOBITHEM;
® Kak MOJYYHUTh JOCTYI K MCTOYHMKY COOBITHS M JPYTMM JaHHBIM, OIH-
CBIBAIOIINM CIICIU(PHKY COOBITHS (HAPUMEp, KaK MOJYIUTh KOOP/IMHA-
ThI KypCOpa MBIIIIH);
® Kak OTKa3aThCs OT CTAHAAPTHOM (M0 YMOJIUYAHHUIO) peakiuu 0003peBare-
JIsl Ha COOBITHE, €CIIM TaKOBAs MPEAyCMOTPEHA.
Kpome Toro, coObITHIIHAS MOJIENTb MPETyCMATPUBACT JABE CTAUKM PACIPOCTPa-
HEHHS COOBITHS: 3aXBaT M BCIUIBITHE. MOXHO MEpEeXBATUTh COOBITHE HA KaXIOW U3
CTauil ¥ TIpU HEOOXOAUMOCTH MPEKPATHTD PACTIPOCTPAHCHUE COOBITHS.

1.4.2. PacnpoctpaHeHune coobITUMN
PaccMoTpuM crenyromuii npocTon npumep:

<table border=1l><tr>

<td><a href="home.htm" target=' blank's><img

src="home.png">Go Homec< Jas</td>

<td>cell 1,2</td>

</tr><tr>

<td>cell 2,1</td>

<td>cell 2,2</td>

</tr>

</table>

Ecnu mosb30Bareb «KIMKHET» MBIIIBIO TI0 PUCYHKY, TO BO3HUKHET COOBITHE

click. IlepBas cramust pacpocTpaHeHHs COOBITUS 110 JIEPEBY OOBEKTHOH MOJAETH J0-
KyMEHTa Ha3bIBaeTcs 3axBaToM (capture). CoOBITHE CTAPTYET C CAMOTO BEPXHETO Y3-
na (document) U nanee CIycKaeTcs BHU3 Yepe3 BCE MPOMEKYTOUHBIC y3JIbl K HCTOY-
HUKY COOBITHS — PHCYHKY. VICTOUHMK B aHIJIMHCKOW HOTAlMW OTMpPENeNseTcs Kak
nens — target. Cinenyer OTMETUTh, YTO B OOJBUIMHCTBE CIIy4aeB COOBITHE CTApPTyeT
elie BhIIE, TO €CTh ¢ 00bekTa window. Bropas cramusi Ha3bIBaeTCs «BCILIBIBAHU-
eM» — COOBITHE HAUMHACT «BCIUIBLIBATHY 1O JIEPEBY JTOKYMEHTa B OOPATHYIO CTOPOHY
OT PUCYHKA K JJOKYMEHTY (OKHY) 4epe3 BCEe MPOMEKYTOUHBIC Y3IbL.
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JIiis KaK70ro MPOMEXYTOYHOTO Y3J71a MOYKHO 3aperuCTpUpOBaTh 00pabOTUHK
coOBITHS HA JII000M U3 CTaaui.

1.4.3. Pernctpaumsa o6paboTumkoB cobbITUM

JInst IpUBENCHHOTO B MPEABIAYIIEM ITyHKTE MPHMEpa 3aperncTpupyemM odpa-
0otunk coOwITHsI click s pucyHKa Ha CTaIuy 3aXBaTa M HAa CTaIuW BCILTBITH. Ha
CTaJuM 3axBaTa coOBITHE MPOUAET CBEpXy BHHU3 uepe3 Tabmuiy (table), crpoky (tr),
KJIeTKy (td), cchuiKy (a) M, HAaKOHEIl, IOCTUTHET pUcyHKa (img). Ha craguu BeruibITHs
COOBITHE TPOMIET Yepe3 yKa3aHHbIC JIEMEHTHI B 0OpaTHOM mopsiake. Perucrpanus
00paboTUYMKOB BEITIONHsIETCS ¢ moMolnbkio GyHkun addEventListener() cienyroumm
obpa3zom:

var img = document.getElementsByTagName ('img') [0];
img.addEventListener ('click', imgHandle, true) ;
img.addEventListener ('click', imgHandleBubble, false);
function imgHandle (e){ console.log('img capture:' +

e.target.tagName); }
function imgHandleBubble (e){ console.log('img bubble:'
+ e.target.tagName); }

[Tepesrii mapamerp ¢yukiuu addEventListener() — 370 T COOBITHS, BTOPOH —
00paboTUnK COOBITHSA, TPETUH HEOOS3aTENBHBIA MapaMeTp ONPEACISIeT CTAIUI0 Tie-
pexBaTa coOBITHSA (true — ISt cramuy 3axBaTa, false — miisa cragum BerieiThst). OOpa-
0oTunk cobObITHs — 910 MM QyHKrK imgHandle n imgHandleBubble. Takum o6pa-
30M, B NPUBEAEHHOM (parMeHTE Uil PUCYHKA PETUCTPUPYIOTCS ABa 00padOTUHKA
it 00enx cranuii. Kak u cienoBano 0xuaath, B OKHO KOHCOIM 0003peBartens OyaeT
BBIBCJICHO CHadasia cooOmieHue «img capture:IMG» (cramus 3axBara), a 3aTeM —
«img_bubble:IMG» (cTamus BCIIIBITHS).

O06pabotka coObITHSI OyIET MPOUCXOAUTH TOJBKO TPU KIHMKE Ha PHUCYHKE.
[Ipeanonoxxum, uro Tpedyercs o0paboTKa COOBITHS IPU KIMKE KaK Ha PUCYHKE, TaK
u Ha Tekcte «Go Homey, Toraa, oueBHIHO, MOXKHO 3apETUCTPUPOBATH COOBITHE IS
CCBUIKH, WJIM AJIS1 KJIETKH TaONHLBL. A €ciii, HallpuMep, 3aperucTpupoBaTb 00padboT-
YUK COOBITHS I TaOJMIBI, TO OH OyAeT cpabaThiBaTh NMPH KJIMKE B JTIOOOM MecTe
TaOJIAIIBI.

OTMEHHUTh PETUCTPAIUIO0 00pabOTYMKa COOBITHS MOXKHO C TIOMOINBIO METOJa
removeEventListener(), koTopoMy ciemyer mepenaTts Te K€ camble TapaMeTphl, YTO U
npu peructparmu. HakoHel, OTMETHM, YTO MOXKHO PETHCTPUPOBATH JJISi OJHOTO W
TOTO K€ JJIEMEHTa M COOBITHSI HECKOJIBKO 00paboTIMKOB, KOTOpPBIE OyayT cpabaThI-
BaTh [TOCIIEIOBATENBHO B MOPSJIKE UX PETHCTPALIUH.

IIpekpainenne mpouecca pacnpocTpaHeHusi coobiTus. [Ipearnonoxum, 4To

B MPUBEIEHHOM (parMeHTe Koja TpeOyeTcsl MPeKpPaTuTh PaclpOCTPaHEHUE COOBITHS
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Ha cTaguu 3axBara B oOpaborumke imgHandle. Oka3piBaeTcs 3TO MOXHO cIenaTh,
€CIIM BBI3BAaTh METOJ 00beKTa coObITHs stopPropagation(). IToT MeTOI IPEeAOTBPATHT
CTaJUI0 BCIUIBITUSI, OJHAKO, BOMPEKH OXHUIAHHUAM, HE MPEAOTBPATHT BBHIIOIHEHHE
o0Opaborurka imgHandleBubble, mockonabpKy OH 3aperucTpupoBaH Ha TOM K€ CAMOM
anemeHTe. B nanHoMm ciydae momoxer:meroa stoplmmediatePropagation():

function imgHandle (e) {{/¢bnsole.log('img capture:' +
e.target.tagName); e.stopImmediatePropagation(); }

IIpenoTBpanienue AeiicTBUsA M0 yMoa4aHui. [Ipekpaiienne mporecca pac-

MPOCTpaHEHUs] COOBITHA HE TapaHTUPYeT MpeNoTBpalleHne ACUCTBUI 0003peBaTens
M0 YMOJYaHUIO Uil 3JEMEHTOB, CTOSALIMX HA IyTH PaclpOCTpaHEHUs COOBITHS (TO
€CTh PaclmpoCTpaHeHUE COOBITHUS IS ACUCTBHHA MO YMOJYaHUIO HE OTMEHSETCH).
B naHHOM citydae TakuM 3JIEMEHTOM SIBJISIETCSl CCBUIKA, KOTOpask MPU MPOXOKICHUH
yepe3 He€ coObITus click (Ha cTaguu BCIUIBITHS) BBI3BIBAET 3arpy3Ky B HOBOM OKHE
(unu BrIagke) gokymenTa "home.htm". OTMEHHUTE JEHCTBUS O YMOTYAHHIO MOYXKHO
¢ oMot Merona preventDefault():

function imgHandle (e){ console.log('img capture:' +
e.target.tagName); e.stopImmediatePropagation() ;
e.preventDefault () ; }

1.4.4. NMpumep o6paboTkn cobbITUN

[IpenrnonoxumM, 4To TPeOYETCS pealin30BaTh «IEPETACKHMBAHHME» MBIIIBIO HE-
KOTOPOTO MPSIMOYTOJIbHUKA B . OKHE 0003peBarens. [1ycTh MpsIMOYTroibHUK — 3T0 div
anemeHT pazmepoMm 100 Ha S507TiuKceneid, KOTOPbIA MO3UIIMOHUPYETCS a0COIFOTHO,
3aKpalleH KeJIThIM I[BETOM, UMEET KPACHYIO PaMKy M Kypcop B BHJE NMEPEKPECTHs
CTpEJIOK:

<style>

#mydiv {
position:absolute;
background-color:yellow;
border:1px solid red;
width:100px;height:50px;
Cursor:move;

}

</style>

<div id='mydiv's></div>

IIpu HakaTUH JIEBOW KHOMKH MbIK (mousedown) B JI0O0OM MecTe MPAMO-
YroJIbHHKa BKJIIOYaeM 00paboOTKy coOBITHS (mousemove) MepeMeleHus Kypcopa
MBIIIA MO JOKYMEHTY JUIsS MEPETACKUBAHUS MPSMOYTOJbHHUKA BCIE 3a KYPCOPOM.
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[Tpu oTmyckaHWM J€BOH KHONKH MBIIHM (MOUSEUpP) OTMEHSIEM PETHCTPALUIO 3TOTO
o0paboTyrka, Impekpamias TeM caMbIM IpoHecc-nepeTackuBanus. s peannsanuu
NPEACTABICHHOTO aJrOpUTMa, OYEBUIHO, HAJO 3HATH KOOPAMHATHI Kypcopa MBILIH.
Oxa3zpIBaeTcs, 3TU KOOPAMHATHI MEPeAaloTCcsl MOCPEACTBOM CBOWCTB OOBEKTa COOBI-
tust pageX u pageY. [Ipu Ha)kaTHM KHOIIKM MBIIIH TaKke MOTpedyeTcs (GUKCHPOBaTh
MOJIOKEHUE KYypCOpa OTHOCHUTENIFHO JIEBOI'O BEPXHEro yrijia MpsIMOYrojbHHUKA B IJIO-
OanpHBIX epeMeHHbIX dx, dy. DT 3HadeHHsI TOTPeOYIOTCS sl pacy€Ta HOBOTO TIO-
JI0>KEHHS JICBOTO BEPXHETO YIiIa MPSMOYTOJIFHUKA 110 HOBBIM 3HAYEHHSM KOOPIHHAT
Kypcopa MBbIIIH:

var mydiv = document.getElementById('mydiv'), dx, dy;
mydiv.addEventListener ('mousedown', onMouseDownHandler,
false) ;

mydiv.addEventListener ('mouseup', onMouseUpHandler,
false) ;

function onMouseDownHandler (e) {

var box = mydiv.getBoundingClientRect () ;

dx = e.pageX - box.left, dy = e.pageY - box.top;
document .addEventListener ('mousemove', onMouseMoveHan-
dler, false);

}

function onMouseUpHandler () {
document . removeEventListener ('mousemove', onMouseMove-
Handler,
false) ;
}

function onMouseMoveHandler (e) {
var X = e.pageX, y = e.pagey;
var x1 = x - dx, yl =y - dy;
mydiv.style.left = x1 + 'px';
mydiv.style.top = y1 + 'px';

}

1.4.5. O 3arpy3ke coaep>XxumMmoro gokymeHTa u koga JavaScript

[Ipumep, npuBeAEHHBINH B MPEABIAYIIEM MyHKTE, MOXKET OKa3aThCs HE PaboTo-
CIOCOOHBIM, €CJIM Ha MOMEHT BBITIONTHEHUS Koaa JavaScript anemenT div emé He ObLt
3arpyskeH o0o3peBaresneM. B aTom ciydae B nepemeHHONH mydiv OKakeTcsl 3HaUeHHE
null u perucrpanus coObITHH OyaeT HeBO3MOXKHA. TakuM 00pa3oM, BasKHO MOHUMATh
HOPSJIOK 3arpy3KH COJEP)KUMOLO TOKYMEHTa, U TPEkK/IE BCEro CIICHAPUEB.

Korna o6o3peBarenb BCTPEUAET TAT sCript, TO OH BBIIOIHSET KOJ, YKa3aHHbIH B
9TOM T3re (TIpeaBapUTEeNIbHO 3alpy3iB €ro u3 BHEIIHETO (aiiya, ecau Takoi yKa3aH B
atpuoyTe src). [Ipu 3ToM 3arpy3ka BceX MOCIEAYIOIHX IEMEHTOB JTOKyMEHTa OJIOKH-
pyercs. I[IoHATHO, 4TO eciM CeHapuil HCTIONb3YeT He3arpyKeHHYIO 4acTh IOKyMEHTa,
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TO OH OyAeT omMOOYHBIM. TakoB OOBIUHBIN MOPSAAOK 3arpy3kd. MOKHO U3MEHHUTH
3TOT MOPSIOK, €CITU YKa3aTh aTpulyT async wiu defer (mmm 06a) B Tare script.

ATpuOyT async moiie3eH IpH 3arpy3ke clieHapusi U3 BHEIIHEro Qaiiia: 0603pe-
BaTeNlb HEe OyJeT *AaTh 3aBEpIICHUS 3arpy3KH M MPOAOJDKHT pa30o0p ocTaBlIeiCs
4acTH JOKyMeHTa. K BBINONHEHUIO CrieHapusi 0003peBaTeilb BEpHETCS cpasy Iocie
3arpy3ku. Takum oOpas3oM, 3arpyska kona JavaScript mpoucxoauT acHHXpOHHO (Ta-
paIJIeNbHO ¢ Pa300pOM JOKYMEHTA).

ATpubyT defer mo3BoNsSET HE TONBKO ACHHXPOHHO 3arpy’KaTh CICHApHHA W3
BHEIIHEro (haiiyia, HO U OTIIOKUTH BBHITIOJIHEHNE CIIEHApHsI 10 MOMEHTa, KOT/ia JIOKY-
MEHT OyZIeT 3arpy’keH, IPOaHaATN3UPOBAH M CTAHET TOTOB K BHIIIOJIHEHHIO OTICpPAIIHii.

Ecmu 131 script umeeT o6a atpubyTa, Opay3ep OTIacT MpeAroYTeHnEe aTpuoyTy
async u mpourHopupyet arpuoyT defer.

CornacHO CKa3aHHOMY, NPUMep, MPUBEACHHBIN BbIlIe, OyaeT paboTocmocoo-
HBIM B CIIEIYFOIIUX CITydasX:

e osiemeHT div HI€T mepex clieHapueM;
e creHapuil (TAr script) 3amucan npexae div, HoO 3TO OTJIOKECHHBIHN CIleHa-
puii, To ecTh A HeTO ykas3aH atpuOyT defer.

Bbonee HanéxHbIN 1 MOMYIAPHBIA cioco® 06e30MacuTh KIMeHTCKHH JavaScript
OT OOpaIleHNi K He3arpyKeHHBIM YacTsM JOKYMEHTa — 3TO OTCIICKHUBAHUE COOBITHIA
3arpy3ku. Bo-miepBbIX, 9T0 yke yrmoMmuHaBIeecs Bboiie coosTre load okna window.
DT0 coOBITHE BO30YKAAETCS TOJIBKO MOCIE TOTO, KaK JOKYMEHT M BCE €ro u300paxe-
HUS OyIQyT MOJHOCTBIO 3arpykeHbl. OZHAKO OOBIYHO CIIEHAPHUH MOXHO 3aITyCKaTh
cpa3y Ioclie CHHTaKCHYECKOTO aHaJIn3a JIOKYMEHTa, JI0 TOr0, Kak OyJyT 3arpyKeHbI
n300paxkeHnss. MOXHO CYIIECTBEHHO COKPATUTh BpeMs 3aIlycKa MPUIOKEHUS, eCITH
HauWHATh BHIMONHEHHE clreHapueB 1o coObitHio DOMContentLoaded oObexTa
document. 3To coObITHE BO30YX)AaeTcs, KaK TOIBKO JOKYMEHT OYJeT 3arpyeH, pa-
300paH CHHTaKCHYECKUM aHATU3aTOPOM U OYIYT BBITIOJIHEHBI BCE OTIOKEHHBIE CIie-
Hapuu. K 3ToMy MOMEHTY M300pa)XeHUS U CLIEHApHU C aTpHOYTOM async MOTYT Ipo-
JIOJDKaTh 3arpyKaThCsl, HO caM JOKYMEHT YK€ OyZIeT TOTOB K BBHINOJIHEHHUIO OTepalyi.
TakuM 00pa3oM, TOUKOW BXOAa B OOJBIIMHCTBE MPUWIOKEHHH SBISETCS (YHKIMS
onlLoad, koTopas perucTpupyercs B KauecTBe 00padoT4rKa YKa3aHHOTO COOBITHSI.

PexkomeHayeTcst caMOCTOSITEIBHO PEaNn30BaTh MPEACTABICHHBIN BBIIE MPH-
Mep TaK, YTOOBI CTAPTOBOM TOUKOMN ero padoThl sBisuiack (yHkius onLoad B kagect-
Be 00paboTuuka coositrss DOMContentLoaded.

2. BeegeHue B jQuery
bubnmorexy jQuery MoxHO 3arpy3uTh ¢ caita http://jquery.com/download/,
CKOIIPOBAThH €€ B yZJOOHOE MECTO, a 3aTeM MOIKIIIOYNTH C IIOMOIIBIO TATa SCript:

<script src="jquery-3.2.l1.min.js"></scripts>
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MOKHO MOAKIIFOUUTH €€ TaK)KE HEMMOCPEACTBEHHO C caiTa:

<script src="https://code.jquery.com/jquery-
3.2.1.min.js">
</script>

Bepcus 3.2.1 — 3T0 camas mocneTHAs Ha MOMEHT HAITUCAHUS TTOCOOUS, HO €CITH
TpeOyeTcsl KOHKPETHAs! BEPCUS, TO JUIsI €€ TOKITFOUEHHS JOCTATOYHO H3MEHUTH U (-
pbI HOMepa Bepcun. CIIoBO «miny» B UMEHH (paiiia o3HavgaeT, 9To (Haiin MUHAMH3UPO-
BaH 10 pa3Mepy — u3 ¢aiyia yaajaeHbl JIUITHUE CUMBOJIBI: KOMMEHTApUH, MIEPEBOJIbI
cTpok u T. 1. Ecim Tpebyercs «unrtaemasy» Bepcusi OMOJIIMOTEKH, TO JIOCTATOYHO YO-
paTh B UMEHH CJIOBO «Mminy», B pe3yJbTaTre Moay4duM jquery-3.2.1.js. Drot ¢aiin cie-
JIyeT HCIIONb30BATh B MPOIECCE OTIAKU MPHIOKEHHS.

B nanHOM paszene mziararoTcs JMIIb OCHOBBI PabOThI ¢ OMOIMOTEKOH, KOTO-
pBIX, TEM HE MEHee, JIOCTaTO4HO i ycremHoro crapra frontend pa3paborku mpo-
(heccuoHaIBHBIX MPUIIOKECHUHN. bosiee monHy0 HHGOPMAITUIO MOKHO HAaWTH B [ 1] umu
JIpYTUX UCTOYHUKAX B [ 100anbHOM ceTH.

2.1. dyHkyus $()

Wmst pyukius $ sBasiercst 6osiee KOPOTKHM M YAOOHBIM MCEBIOHUMOM HMEHH
jQuery. Ota GpyHKIMS BeneT ceOs MO-pa3HOMY B 3aBUCUMOCTH OT MEPEIaHHBIX i ma-
pameTpoB. CyImIeCTBYIOT YEThIPE Pa3IUYHBIX BapHAHTa €& IIOBEICHUS.

Ecaun B kauecTBe mapaMerpa mepeaats GpyHKUHIO, TO 3Ta QyHKOUs Oyaer
BBI3BaHa IOCJe 3arpy3ku JokyMeHTa. OObuHO paboTy ¢ OMOMMOTEKOW HauYWHAIOT
MMEHHO C TaKOTr0 BapuaHTa OOpalieHus:

$ (function ()
// B Tene sTOM bYyHKUMUM HaumHaeMm paboTaThb
//C OOKYMEHTOM

Ecan B kadecTBe mapamerpa nepenars CSS-cesieKTOpP, TO pe3ynbTaToOM pa-
0otel pyrkInu Oyaet o0wvekT jQuery.

o=

00bekT jQuery He caeayeT myTath ¢ GyHKIHeH jQuery.

Ot1o Hambosee BOCTpEOOBAHHBIM BapHUAHT BBI30BA, KOTOPHIA IO3BOJISICT BBI-
OpaTh TpeOyeMble dIeMEHTHI JOKyMeHTa. I ero yCIeImHoro UCIoiIb30BaHus Tpe-
Oyercst 3HaTh CSS-cenekTopsl (MoIpoOHOE 00CYKICHUE Pa3IMYHBIX BAPUAHTOB Ce-
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JICKTOPOB MOYKHO HAlTH B JIIOOOM UCTOYHHUKE, TIOCBAIICHHOM CTHJISAM, B TOM YHCJIC B
[1]). O6BexT jQuery OyneT coaepkaTb OTOOpaHHBIE 3JIEMEHTHI IOKYMEHTa, COOTBET-
CTBYIOIIIUE CEIEKTOPY. DTOT 00BEKT mojoOeH MmaccuBy. Hampumep, BeiOepeM Bce
anemeHTHl div knacca divclass u onpenenuM ux KOJH4ecTBO:

$("div.divclass") .length;
[epBEIit 0TOOpaHHBIH AIIEMEHT:
S("div.divclass") [0];

Bwmecro croiictBa length MokHO Mcmonb30BaTh MeTO[ size(), @ BMECTO KBaJl-
paTtHbIX cK0OOK — MeTo get().
Hpyrue BapuaHTBI 0TOOpA:

$("div, #idstr"); // Bcesosnements <divs> uiam ¢ id="idStr"
$('pllang="ru"l'); /i/ Bce absz3auwBrma <p lang="ru">
$('*[name="x"1"); //Alwboi asieMeHT ¢ aTpubyToM name="x"
S("#log span"); // Jo6oi sjeMeHT Span, SBJISOIMIACT IOTOM-
KOM 3JIEMEHTa C

// id:"log“
S ("#log>span"); // JoOoi 3JIeMEeHT <sSpans>, IOUYEPHUNA IO OT-

HOUIIEHUIO K
// srneveHTy c id="log"

$ ("body>hl:first-child"); // lepsBwit ajeMeHT <hl>, mouep-
HUM 1O

// orHomeHuw k body
var bscripts = $('script', document.body); // Bce cue-
Hapuu B

// TeJse HNOKyMeHTa
bscripts.selector; // 'script'
bscripts.context; // document.body
bscripts.jquery; //3.2.1

st 00bekTa ¢ OTOOpaHHBIMU 3JIEMEHTAMHU TPEIYCMOTPEHO MHOXECTBO IIO-
JIC3HBIX METOJIOB, O KOTOPBIX pedb MoWAET nanee. BoT Takum o0pa3om, Hampumep,
MOJKHO BBIOPATh MEPBBIX TOTOMKOB:

S('"#wl') .children() .first () ;

Eciu B kauecTBe mapamMerpa mepeiarb CTPOKY € TITOM, TO OyZeT co3laH
00BekT jQuery, copepxKalinuii COOTBETCTBYIOIIUN TATY 3JIEMEHT. DTOT JJIEMEHT 3aTeM
MOJET OBITh BCTaBJICH B JIOKYMEHT. B KauecTBe BTOPOro mapamerpa oObIYHO Mepeia-
eTcsi 00BEKT, ONpEACIIONUN aTpruOyTHl U MPOYYI CHEIH(UKY CO3/1aBaeMOT0 dJie-
MEHTa, HaIlpUMeED:
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var img = $("<div/>", { // Coszmare smement div
lang: 'ru', // c TakuMm arpubyToM,
css: { backgroundColor:'yellow' }, // u %enTwmM GoHOM

1)

Ecau nepenatsh 3jeMeHT (MM MaccuB 3jieMeHToB) DOM, 1O QyHKIHS BEp-
HET 00BeKT jQuery, coaeprKaliuii 3TOT (MM 3TH) JIEMEHThI. [lenaercs 3To sl TOro,
4TOOBI MOKHO OBLJIO IMOJIB30BAThCS METOAaMU-00bekTa jQuery. DT MeToAbl Oojice
yI0OHBI, YeM HU3KOYPOBHEBBIC OPUTHHAJIBHBIE METOABI 00BeKTHOH Monenu DOM u
SBIISIIOTCS Kpocc-Opay3epHBbIMU.

2.2. Paboma c anemeHmamu

Han snemeHTamMu MOKyMeHTa, TpeACTaBICHHBIMH B BHJe o0Obekra jQuery,
MOXXHO BBITIOJIHATE pPa3JIN4YHbIC HeﬁCTBHﬂ: MaHUITyJIUpOBATh anI/I6YTaMI/I, MCHATH
CTHJIH, KJIACCHI, COIEPKUMOE, U3MEHITh TE€OMETPHIO, Ha3HAYaTh 00pabOTUYHNKH COOBI-
THH.

bubnuoreka ycTpoeHa TakuM 00pa3oM, 4TO MeTo/bl 00bekTa jQuery, mpeaHa-
3HAYEHHBIC [T U3MEHEHUS JIEMEHTOB (UX COJAEPKUMOT0, KIacCOB, CTUIICH H T. 1.),
MOTYT 6I)ITI) HCMOJIB30BaHblI U JIA MOJYUCHUA COOTBCTCTBYIOHIGI\/'I I/IH(bOpMaHI/II/I, TO
ecTb paboTaloT KaK 0 3alKCH, TaK U 10 YTeHH0. Eciin apryMeHT ¢ HOBBIM 3Ha4YCHU-
€M YKa3aH, TO 3TO 3alHCHIBAIOIINI METO/I, €CJIH HET, TO MeTo 1uis ureHus. Kak mpa-
BUJIO, YATAETCS TEKyIee 3HaUC€HHE TOJIBKO IIEPBOTO OTOOPAHHOI'O AJIEMEHTA, a 3aIH-
CBIBAIOLINE METO/BI MEHSIOT BCE OTOOPAaHHBIC 3JIEMEHTBHI.

B OonpmmHCTBE ciy4aeB Ui 3alMCBIBAIONIMX METOAOB B KayecTBE HOBOI'O
3HA4YCHUSI MOXKHO IepeaTh QyHKIUIo. OTa (DyHKIHUS HNOJIYYUT Ha BXOZAE [Ba mapa-
MeTpa: HoMep OTOOpPaHHOTO dIIEMEHTa U’ Cam 3neMeHT (this Takke OyZeT cchuiaThCs
Ha TeKymud 37eMeHT). Pesynprar paboTel ¢yHKIHH OyAeT HOBBIM 3HAYCHHEM, Ha-
IpUMep, TEKCTOBOTO COAEPKUMOro d3leMeHTa mia Mmertoma text() wmwmm HTML-
pasMmeTku it metoaa html(). Bo3spar morndeckoro 3HaueHus false MoxxeT npepBaTh
00paboTKy 0TOOpaHHBIX IJICMEHTOB.

Pesynbrar paboTsl METOIOB — 3TO 00BEKT jQuery, KOTOPBIA MOKHO HCIIOJIB30-
BaTh BHOBb I OpPTraHW3allMy IIETIOYEK BHI30BOB (KOHBeiepHas oOpaboTrka). Takoit
MoJX0J BechMa ynoOeH 1 3P QeKTuBeH sl COKpalleHus] pa3Mepa Kojia U ero Joc-
TYIDHOCTU JJI1 IOHUMAaHUA.

2.2.1. PaboTa c atpubytamm
[Ipumep urenus aTpudyTa:
var action = S$("form") .attr("action") ;

B sTom mpumepe, BO-TIEpBEIX, BEIOUpAOTCS Bee GOPMBI — 3TO pe3ysIbTar pado-
Thl BbI30Ba (pyHkuuu jQuery ¢ mapamerpom "form": $("form"). Yrounum, pesysbra-
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TOM Ha CaMOM JieJie SIBJIsieTcsl 00beKT jQuery, KOTOphIid OyAeT cofepikaTh Bce (POpMBI
JoKyMeHTa. Jlanee, 11 3TOro pesynbTara, TO €CTh 00beKTa jQuery, BbI3bIBAeTCS Me-
ton attr("action"), KOTOpBI YUTAET 3HAUYEHUE aTpuOyTa action mepBOM BHIOpaHHON

(hopMBL.
Ecnu xe 3aath BTOPO#i IIapamMeTp, Harpumep, Tax:

S("form") .attr("action", "post");

TO aTpHOyT action BceX BHIOpaHHBIX (hopM OyaeT u3MeHEH Ha 3HAYCHHUE POst.

B kauyecTBe mapamerpa MOXHO 33JaTh OOBEKT, Ha3BaHUS CBONCTB KOTOPOIO
OyZyT COOTBETCTBOBATh HA3BaHUSIM aTPHOYTOB,,a 3HAUYCHUS — 3HAYCHUSIM aTPHOYTOB,
Harpumep:

$ ("#banner") .attr ({src:"bannerligif", alt:"Pexjama",
width:720, height:64});

Ecnu tpebyercst ynanuTs aTpuOyT, TO 3TO MOKHO CIENaTh ¢ HOMOIIBIO METO/1a
removeAttr(), HanpumMep:

S("a") .removeAttr ("target") ;

Bce cepuiku nocne 3Toro OyoyT 3arpy’KarhCsi B TEKYyIEe OKHO.

2.2.2. PaboTa co cTUNAMM M Knaccamum
BerunciieHHoe 3HAUYEeHHE CTHIIS Ompefensercs ¢ moMomsio Metoma css(). Ha-
npumMep, HauaEM pasmep mpudra nepporo ementa div:

var fg = s$("div").css("font-size") ;

3HaueHns cTUIICH — cTpoku. B nanHOM cioyuae mepeMenHas fs Oyaer coxmep-
JKaTh pa3Mmep mpudTa B MAKCEIAX C yKa3aHHEM Pa3MEpHOCTH B KOHIlE (Hampumep,
"16px").

B cnenpyromem npuMepe CTHIN3yeM BCe IeMeHTH div OIMHAKOBBIM 00pa3oMm:

$("div") .css ({backgroundColor: "black",
textColor: "white",
fontVariant: "small-caps",
padding: "20px 2px",
border: "solid black lpx"

1)

O06mwexT jQuery Tarxke Mmo3Bossier MaHumyiupoBaTh kinaccamu: addClass() —
nmobaButh kiacc, removeClass() — ymamuth kiacc, toggleClass() — mobaButh Kimacce,
€CIIM €ro HeT, WM yJIaluTh, ecliu ecTh. JloOaBieHne WM yIajeHue Kiacca SKBUBaA-
JICHTHO NOOABICHUIO WIN YHAJICHUIO CTHICBOTO O(GOPMIICHHS, CBS3aHHOTO C 3THUM
kiaccoM. IIpumepsr:
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$S("p") .removeClass ("important") ;
S ( "h2+p").addC1ass("hilite first") ;
S("hl") .toggleClass("hilite");

Yacto BechbMa MOJIE3HBIM OKAa3bIBAETCSI METOJ OIpeAeIeHHs] HAIM4YUs Kiacca
hasClass(). ToT MeToa MOXeT|paboTaTh TOJIBKO C OJHUM MMEHEM Kilacca W BO3Bpa-
IaeT true, €CiM XOTs Obl OJAMH M3 BBIOPAHHBIX 3JIEMEHTOB 00JalacT yKa3aHHBIM
KJIaCCOM:

$("p") .hasClass ("important"); // dABngerca im XOTA OH
OIMH U3
// maparpadoB BaxHBM?

2.2.3. MaHunynupoBaHue coaepXMMbIM 3fIeMEHTOB

Merton text() 6e3 apryMeHTOB MO3BOJISIET MOJIYYHTh COJCPKMMOE BCEX BIIO-
JKEHHBIX TEKCTOBBIX Y3JIOB OTOOpPAHHBIX 3JIeMEHTOB, MeToj html() O0e3 aprymeHTOB
Bb1acT B Buge HTML copep:kuMoe TONBKO MEPBOTO OTOOPAHHOTO JIEMEHTA!

var title = $("head title") .text () // TurTysn OOKyMeHTa

var html = $("div") .html() // HTML pasMeTKa IepPBOTO

<div>

Ecmu metony text() B kauecTBe mapameTpa mepenaTbh TEKCT, a Metoay html()

cooTBeTcTBeHHO TepenaTh HTML-pa3smerky, TO OHHM H3MEHST COICPKUMOE BCEX
OTOOpaHHBIX AJIEMEHTOB. B kauecTBe mapaMeTrpa Takke MOXKHO IMpenath (GYyHKIUIO,
KOTOpasi OyJeT BhI3BaHA I KaXKJIOTO OTOOPAHHOIO 3JIEMEHTA, a €€ pe3ysbTaT OyIeT
WCIIONB30BaH [Js1 3aMeHbl Wik TekcTa, unu HTML-pa3smeTtku s3toro snemenrta. Ha-

puUMep:
$("hl") .text ( function(i, txt) { // HoBaBure B KaxIbli
3aT0JIOBOK
return (n+l) +p'. " + txt // ero NOPSOKOBHIA HOMEP

o)

Jis uTeHust U yCTaHOBKHM 3HaueHHH sreMeHToB HTML-¢dopM pa3znuyHbIX TH-
MOB MpegHa3HaueH yHuBepcanbHbIi Meton val(). [IponemoncTpupyem padoty ¢ 3TUM
MeTosIoM Ha nmpumepe. PaccmotpuMm cnenyromuit HTML-koa, B kKoTopoM npencras-
JICHBI PA3JINYHBIE BAPUAHTHI [TOJIEH BBOAA:

<input type="text" id="name">
<br/>

<select id="engine"s>
<option>Kap6iopaTop</options>
<option selectedsNuxexkTop</options>
<option>Jusens</options>

</select>

<br/>
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<select multiples>

<option selected>ToHuporBka</options>
<option>AHTHUKOpP</Options>

<option selectedslonuporka</options>

</select>

<br/>

<input type="radio" name="marka" value="rl">Lada
<input type="radio" name="marka" value="r2"
checked>Volkswagen

<input type="radio" name="marka" value="r3">BMW
<br/>

<input type="checkbox">ABS<br/>

<input type="checkbox" checked>EBD<br/>

<input type="checkbox" checked>ESC<br/>

Chauasna yCTaHOBUM 3HAUCHUSI HEKOTOPBIX MOJIEH:
S ("#name") .val ("Beegure Bame wmma") ;
var opt = ["abs", "ebd", "esc"];

$ ("input :checkbox") .val ( function (i) {
return opt[il;

o)

A 3atem IpoOYNUTACM 3HAYCHUSA BCEX MPECACTABICHHBIX nojeH u BBIBCIEM HX B

KOHCOJIH:
var vl = $("#name") .val(),
v2 = $("#engine") .val(),
v3 = $("select [multiple]") .val(),
v4 = $("input:radio[name=marka] :checked") .val(),
v5 = $("input:checkbox:checked") .val() ;

console.log(vl) ;

(v
console.log (v
console.log (v
(v
(v

4

2)

3);
console.log(v4) ;
console.log(v5)

1

I

B pesynbraTe B web-KoHCOIN TOTy4YUM!

BBenure Bame wuma

VHXeKTOop

Array [ "Toumpomxka", "lommuposka" ]
r2

EBD
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4 N

Merton val() mpounTan 3HaYeHHE TOJIHKO MEPBOTO U3 ABYX OTMe-
YeHHBIX (C rayo4koi) mojei tuma ¢heckbox. B kauecTBe ynmpaxHeHHS
PEKOMEHIYETCSI CaMOCTOSITETIbHO NMPQUUTATh 3HAYCHHE BTOPOTO BBIIE-
JICHHOTO YeKOOoKca.

- /

2.2.4. MaHunynupoBaHue pasmepamMu 1 NOSTIOXKEHUEM INIEMEHTOB
Panee ompezeneHo, 4To 000N 3JIEMEHT UMEET MPSMOYIOJbHYIO 00JIaCTh C

COJEPKUMBIM, KOTOpasi OKpy>keHa oTctynamu (padding), pamkoii (border) u monsimu
(margin). Pazmepsr 3Tux obnacteil yaiie BCEro yCTaHABIUBAIOT AJS ONOYHBIX DJie-
MeHTOB (<div>, <p>, <table> u ap.).

B jQuery npenycMOTpeHbI TpU BapuaHTa METOJO0B AJISl ONPEACTICHUS [UPUHBI
U BBICOTHI TIEPBOTO OTOOPAaHHOTO 3neMenTa. I1o MeTtoasl width() u height() ams om-
penenenust pasMepoB coaepkumoro. Ecim TpebGyeTcst ydecTb OTCTYMbI, TO CIEAyeT
ncnonb3oBath MeToabl innerWidth() u innerHeight(), a ¢ yuérom 6opaiopos padora-
toT MeTo b1 outer Width() u outerHeight().

Bcem 3THM MeToaM MOXKHO IepeiaTh LEIOYHCICHHOe 3HaYeHHe — pa3Mep B
NHKceNnax Win GyHKIHIO, KOTOpask Ha BXOJIE TOIyYUT HOMEP OTOOPAHHOTO JIEMEHTa,
a pe3ysbTar e€ paboThl OyIeT MCIONIb30BaThCS B KAUeCTBE HOBOTO 3HAUCHHUS IIHPH-
HBI WIK BBICOTHL. B cieqyronieM nprumepe YCTAaHOBUM IIHPUHY 3JieMeHTOB div mpo-
HOPLHOHATIBHO UX HOMEpY:

divs.outerWidth( function (i)
return (i+1)*50;

Yo

OTMeTuM, YTO METOJBI HE MEHSIOT pa3MepoB 00bekTOB window u document.
st 5TUX 00BEKTOB MEPEUUCICHHBIE METOAB! pabOTaIOT TONBKO 110 YTEHHIO.
st onpeneneHust MON0XKEHUS] IEPBOTO OTOOPAHHOTO 3JIEMEHTa OTHOCUTEIBHO
Hayana JoKyMeHTa npexycMorpen meron offset()-Meron BepHET 0OBEKT CO CBOUCT-
BamH top u left. OroT e meroxn ¢ mapamerpoM (HapaMeTpOM TaKKe JOJKEH ObITh
00BeKT co cBoiicTBaMu top u left) m3MeHUT MoONOKEHNEe BCeX OTOOPAHHBIX DJIEMEH-
ToB. Crhenmyrommii (parMeHT KoJa MEepPeMeCTUT OJIIEMEHT C WACHTH(HUKATOpOM
TO MOVE nHa gecsTh THUKCETIOB 10 BEPTUKAIIN:
var e = $("#TO MOVE") ;
var pos = e.offset O);
pos.top += 10;
e.offset (pos) ;
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- 3nmech TaKKe MOYKHO HCIIOJIb30BaTh MeTOJ position(), HO TOIBKO IS
OIIpeeIeHNs] KOOPJUHAT NEePBOr0 OTOOPAHHOIO 3JIEMEHTa OTHOCHTENIBHO
ero poaurens (poAuTenb ompexaensercs ¢ momombio Mertona offsetPar-

ent()).

Hakonern, 94ToOBl BBIMTOTHUTH MPOKPYTKY. COJCPKUMOTO DJIEMEHTa, CIEAyeT
ncronb3oBaTh MeTobl scrollTop() u scrollLeft(). Koneuno, mpexme Bcero 3To akrty-
aNBHO JUIA TIPOKPYTKH JIOKYMEHTa B OKHe 00@3peBatelns. Hampumep, BBITOTHUM
CKPOJUIMHI IOKYMCHTa Ha OAHY CTPaHUIy BHU3!:

var w = $(window) ;
var pagesize = w.height();
var current = w.scrollTop(); // Tekymasa OO3MLUSA

w.scrollTop (current + pagesize);

2.2.5. ameHeHne CTPYKTYpPbl AOKYMEHTa

,Z[O Cux II0p pacCMaTpuBaIUChb METOJbI, KOTOPBLIC MCHAJIMW HJIU CTUIICBOC
oopMIIeHHE, WIN COIEPKUMOE DIIEMEHTOB JOKYMEHTa, OTOOPaHHBIX B OOBEKTE
jQuery. DT MeTOABI HE MEHSJIM CTPYKTYpPY IOKYMEHTa: HE BCTAaBIJISLUIM HOBBIC dJie-
MEHTBI, HE MepeMellaiy ¥ He yJaJsUIM YXe CyIHIecTBYIolue siaeMeHThl. [IpaBna,
MOKHO CO3JaTh HOBBIE 3JIEMEHTHI HESIBHO, HAIPUMEP, U3MEHUB BHYTPEHHIOIO pa3-
METKY OTOOpaHHBIX 3JEMEHTOB C TOMOLIBIO YK€ PacCMOTPEHHBIX MeToaoB html()
nin text().

PaccmoTpum MeTo[Ibl, SIBHO OPHEHTHUPOBAHHBIE HA U3MEHEHHE CTPYKTYDBI J0-
KyMEHTa.

JloGaBiieHHEe HOBOIO COJEP:KHMOI0 B KOHeNl HJIM HAYaJO0 COJCPKUMOTO
Ka)KI0T0 OTOOPaHHOTO 3JIEMEHTa ocyIecTBisieTcs Meronamu append() u prepend():

S("#log") .append ("<br/>"+message) ; // HoBaBUTL COISPXU-
Moe
// B KOHELl BJIEM.
#log
$("hl") .prepend("8").; // IobGaBuTb CMMBOJ Haparpabda
// B Hadajio KaxIoro s3JjeMeHTa <hls>

BceraBka 3j1ieMeHTa mepen KaxKAbIM OTOOPAHHBIM JJIEMEHTOM HWJIM TOCJe
Ka)KJ0T0 OTOOpaHHOTO 3JIeMeHTa BhIoHAeTcss MeToamu before() u after():
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$("h1l") .before("<hr/>"); // BCTaBuUTb IMHUD [Iepel KaXIbM
sJjeM. <hls>
$("h1l") .after("<hr/>") ;< //, BCcTaBuTh JAMHMUIO HOCJE KaXIOTO
sjeMm. <hls>

3aMeHa O0TOOPAHHBIX IJI€MEHTOB HA HOBBIH 3JI€MEHT BBITIOIHSIETCS C II0-
Moo Metoa replace With():

$("hr") .replaceWith("<br/>"); // 3amenurs <hr/> Ha
<br/>
$("h2") .replaceWith (function (i, html) { // Bamenurs
<h2> Ha <hls>,

return "<hl>" +html + "</hl>"); // COXpaHUB COIEpPXM-
Moe

1)

B mpuBeaéHHBIX mpEMepax HOBBIC AIIEMEHTHI CO3IAIOTCS Ha JIETy M3 CTPOK,
coaepxamux HTML-pa3smeTky, nepeiaHHbIX B KauecTBe aprymeHTa. Eciu ke B Ka-
YEeCTBE apryMeHTa Mepeaarh CyIIEeCTBYIOIINNA JJIEMEHT, TO OH OyneT mepeMeniéH Ha
HOBOE MECTO U KIIOHUPOBAH HYXHO€ KOJIMYECTBO Pa3:

var 1ln = S$('#LINE');
1ln.css ({
borderTop: 'lpx solid black',
width: '90%', height: '3px'
1) i
$('hl').after (1n[0]);

B stom npumepe anement ¢ uneaTHduKaropom LINE (mycts 310 Oymer div)
OyZneT mepeMeni€H Ha MECTO TOCTe IMepBoro 3aroyoBka hl, a ero kjoHbI OyayT co3-
JaHBl aBTOMATHYECKH W BCTABJICHBI IIOCIIE OCTANBHBIX 3arojoBkoB hl (ecmm oHuM
€CTh).

[IpencraBneHHbIe METO/BI BCTABIISIOT TO, YTO TEPEaHO B KAUECTBE MapameT-
pa, a MECTo BCTaBKH ONpeeNsieTcsi OTOOPaHHBIMHU dJIeMEHTaMH. To ecTh paboTaroT
0 CXEeMe:

S (OTHOCUTEJILHO 3TUX BJIEMEHTOB) .BCTABUTH (COIEPXMUMOE)

WHoraa ObiBacT U HA00OPOT, yI00HEE MECTO BCTABKU ONPEACIIATH C MOMOIIBIO
mapaMerpa, a B KaueCTBE BCTABIIIEMOTO COICPKHUMOIO HCIIOJIb30BaTh OTOOpPaHHbBIC
3JIEMEHTHI:

$ (conerMMoe) .BTABUTH (OTHOCUTEJILHO 3TUX BJIEMEHTOB)
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Takvie AEWCTBUS MOXKHO BBIMOJHUTH C TOMOIIBIO ATBTEPHATHBHBIX METOIOB
appendTo(), prependTo(), insertBefore(), insertAfter(). To xe kacaercs U 3aMeHBI —
replaceAll(). [Ipumep npeacraBien HUKe.

KonupoBath 3JieMeHTBI MOKHO € MTOMOIIBIO MeTona clone(). ToT Merox co3-
JaéT KOITHH BCEX OTOOPAHHBIX 3JIEMEHTOB BMECTE ¢ MX MOTOMKamu. Komuu OyayT BO3-
BpallleHbl B BUJIe 00beKkTa jQuery u MOTYT ObITh BCTABIICHBI B TIOKYMEHT, HAIPUMED:

// IJobaBure div B KOHeEL IOKYMEHTa
$ (document .body) . append (
"«div id='linklist's><hl>Ccruikmu</hl></div>"
)
// KIOHMpPOBaThL CCHUIKM M BCTaBUTL MxX B div
S("a") .clone() .appendTo ("#linklist") ;
// BCTaBUTL BJIeMEeHTH <br/> [oCJe KaxXIoM CCBUIKU
S$("#linklist > a").after("<br/>");

OTMeTHM, YTO KOMUU CO3/1aloTcsa 0e3 00paboTYMKOB COOBITHI (KOTOpEIE pac-
cMaTpuBIOTCS Aanee). Ecnu Tpebyercs co3gaTh Komuu BMecTe ¢ 00paboTankaMu, TO
JIOCTaTOYHO TIepenaTs true metoxy cloneg).

J1st ynaneHus oTo0OpaHHbBIX 3JIEMEHTOB TpexycMoTpeH Meron remove(). Ec-
T TpeOyeTcsl COXPaHUTh 00pPabOTINKH COOBITHIA, CBS3aHHBIE C 3TUMHU DIIEMEHTAMH,
TO CIIEAyeT UCIONIb30BaTh MeTo detach().

2.3. O6pabomka cobbimulti

B 6ubanoreke jQuery nmeercs JOBOJBHO OONBLION HaOOp METONOB, MpeaHA-
3HAYEHHBIX Ul PETUCTpAlMU 00pabOTYMKOB COOBITHIA M MX YAAJCHUS, a TaKXKe pea-
JM30BaHbl YHUBEPCAJIbHbBIE (Kpocc-Opay3epHble) NOAX0Abl KaK K Mepegade JaHHBIX,
crerupUIecKux Ui Pa3InIHBIX THIIOB COOBITHI, TaK U K MX 00pabOTKe, COOTBETCT-
Bytome TpeboBanusaM KoHcopumyma W3C. B maHHOM pazaene pacCMOTPHM JIHIIh
OCHOBHBIC TIPUEMBI PaOOTHI ¢ COOBITUAMM, XapaKTePHBIMH TSI jQuery, He IpeTeHIy s
Ha [IOJIHOTY M3J10KeHus. Bipodyem, B OOJIBIINHCTBE CIIy4aeB 3TOr0 JOCTATOYHO.

2.3.1. Peructpauus n yaaneHue oopaboTymkoB coObITUMN
O0wekT jQuery mpeaocTaBiIsIeT YHUBEpPCAIbHbI MeToa bind() s perucrpanyu
00paboTunkoB coObiTHit, ananornynklii addEventListener(). Kak u cnenoBano oxunars,
3TOT METOJ IPUBSIKET» O0pabOTUMK K KaXJIOMYy OTOOpaHHOMY 3yieMeHTy. llepBbiM
MapaMeTpoM JOJDKEH OBITh TIepe/iaH TUII COOBITHS, BTOPHIM — 00paboTunk. [Ipumepsr:
S ('input:button') .bind('click', btnHandler) ;
S('"#divId') .bind ('mouseenter mouseleave', hoverHan-
dler) ;
B mocnenHeit ctpoke mpuBenEH NpUMEp perucTpanuud oopadboTunka s ABYX
THITOB COOBITHH.
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pyroit meron one() aHamorndeH meroay bind() ¢ €MUHCTBEHHBIM OTIHYUEM,
YTO 3apPETUCTPUPOBAHHBINA C €T0 MOMOIIBI0 00pabOTUMK OyJEeT BHI3BaH TOJBKO OIHMH
pas, a 3aTeM aBTOMAaTHUYECKH YAAJIEH.

Ob6a metona, B ommmune oT addEventListener(), He MO3BOJSIOT yKa3zaTh (azy
nepexsara coObITH. J[eno B ToM, uTO B jQuUery HCHOIB3yeTCs TOIBKO (aza BCIUIBITHS
COOBITHSL.

Bo3morkeH Takke M MHOW CIOCOO PErHcTpamnyy: JUId KaXJ0ro THIA COOBITHS
00BeKT jQuery mpenocTaBiseT OAHOMMEHHBIH METOJ[ PETHUCTpPAluu 00padoTUHKa,
Harpumep:

// lenuok Ha JOOM 3JieMeHTe <div> OKpallMBaeT er'0 PaMKy
s("div") .click(
function() { $(this).css("border-color", "red");

1)

Cremyer taxke BCOMHUTH 0 pyHkuuu $(), o Tom BapuaHte e€ BbI30Ba, KOTIa
HEepBbIM NapameTpoM nepenaércsa pasmerka HTML. B 3toMm citydae, B KauecTBE BTO-
pOro mapamerpa MOXeT OBITh MepeAaH 00bEKT, CBOHCTBa KOTOPOTO MOKHO HCIIOJIb-
30BaTh JJIsl pErucTpaniu 00paboTYNKOB COOBITHI, HAIPUMED:

var img = $("<img/>", {
src: "home.png",
mouseenter: function()
S (this) .css("border", "2px solid blue");

b

mouseleave: function() {
S (this) .css("border", "Opx ");
}

) ;
j_mg. appendTo ( 'body') ;
B nanHOM mpumepe mpu HaBeIeHUH Kypcopa MBIITH Ha PUCYHOK OH BBIJENAET-
Cs CHHUM OOpIIOpoM. 3aMeTHM, 9TO B oOpaboTumke this yka3sIBaeT Ha DJIEMEHT, ISt
KOTOPOT'O 3TOT 00pabOTIHK 3apETHCTPHUPOBAH.
s ynaneHus: o00pabOTUMKOB CITy>KUT MeToZ unbind(), KOTOpBIH SBISETCS 10-
BOJILHO MOIITHBIM, ITOCKOJIbKY MO3BOJISICT OXBATHTh MHOXKECTBO JIEMEHTOB U COOBITHI:

// Yoamurbs Bce oOpabOoTuuMKM IJid BCEX 3JIEMEHTOB

S('*'") .unbind () ;

// Ymamurs BCe 00OpabOoTuMKM COOHTUM MOusSeover U mouseout
// IJs BCeX CCHIIOK

$('a') .unbind ("mouseover mouseout") ;

// MOXHO TOUHO yKas3aTb 0O0pPaboTuMK,

// KOTOpHI TpebyeTca yOallnTb

S('input:button') .unbind('click', btnHandler) ;

40



2.3.2. YHnBepcanbHbIN 06bekT Event

Bubmmoreka jQuery ucnonbzyer coOcTBeHHBINH 00beKT Event, KOTOpbIil mepe-
naetcsi 00paboTYMKaM COOBITHIA, 3apETUCTPUPOBAHHBIM C TIOMOLIBIO OTMCAaHHBIX Me-
TOJIOB, B KadecTBE MepBOro mapamerpa. IlocpeacTBomM cBOWCTB 3TOro oobexTa oopa-
0OTYMK TOTydaeT JOCTYI KyJaHHBIM, PUKCUPYIOLUIMM CTIEUU(PHUKY COOBITHA (TUI CO-
OBITHS, TIOJIOKEHUE Kypcopa MBI U T. JI., HATOMHUM TaKke, uto this B 06pabotun-
K€ CCBUIAeTCS Ha TEKYIIUH 3JEMEHT, 0 KOTOPOTO BCIUIBIIIO COOBITHE).

9 ..
- DT0T 00BEKT He TpeOyeT yuéra crienuduku 0603peBarens, a psij
CBOMCTB opurHHaILHOrO 00bekTa Event 3aumcTByercs.

PaccmoTpum Hanbosiee BaXKHBIE U3 HUX:

type

CopmepXuT TUT COOBITHSI.

target, currentTarget, relatedTarget

[lepBoe cBoiicTBO target cchuIaeTeCA HA HCTOYHHK COOBITHSI — 3JIEMEHT, Ha KO-
TOpOM coObITHE BO3HUKIIO. CBoicTBO currentTarget ccbutaeTcst Ha 3JIEMEHT, B KOTO-
POM OBLT 3aperucTpUpOBaH 0OpabOTUMK COObITHA. 3HaAUCHHE 3TOTO CBOWCTBA BCETaa
JOJDKHO COBMAnaTh co 3HayeHueM this. Takum oOpa3oM, eciiu 3HaUEHHUS CBOMCTB cur-
rentTarget u target He COBIAAarOT, TO 3TO MPHU3HAK BCIUIBIBIIETO cOObITHSA. CBOMCTBO
relatedTarget mone3Ho s 0OpabOTKH COOBITHI IMepexoaa MOoJ0OHBIX MOUSEOVer U
mouseout. Tak, mis mouseover cBoicTBo relatedTarget OyneT ccputaThes Ha diie-
MEHT, KOTOPBIH MOKHHYJ yKa3aTellb MBIIIM TP MEepEeMEeIIeHIH Ha 3JIeMeHT target, a
JUIS mouseout — Ha 3JIEMEHT, Ha KOTOPBIH YKa3aTelb MBIIIH BBIHET 1mocie target.

clientX, clientY

Koopaunatel ykaszarens MbIIM B BUOMMOH 00JacTH (OTHOCHUTENBHO JIEBOTO
BEPXHETO yIJia OKHa 0003peBaTes).

pageX, pageY

Koopaunatel ykaszaresnst MBIIIM OTHOCHTEIBHO Haudaia JOKyMEHTa (TO €CTh C
y4ETOM CKpPOJUIMHIA).

metakKey
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DTO JOTHYECKOE 3HAYCHHE, ITOJIC3HOE JUISI 00Pa0OTYMKOB COOBITHI MBIIIIH, 10~
3BOJISIONIEE OTPECIINTh, OblIa JIN HaXkaTa kiasuina ctrl wmu Command B MacOS.

which

s coObrTuii kiraBuatypel keydown, keyup — ato ckan-koj knapumu. CkaH-
KOJI — 9TO TIOPAAKOBBIA HOMEp KJIaBUIIN, KOTOPHI HE 3aBUCHT OT PACKIAJKH U BbI-
OpaHHOTO perucTpa KJIaBUaTypHI.

Hnst cobbitus keypress — 310 kKoa cumBoia. CoObITHE BOSHHKAET TOJIBKO IPU
Ha)KaTUH ajQaBUTHO-UUPPoBOH KinaBuiy. HaxxaTus ynpasistiromux knasum (ctrl, alt
U T. 1) UTHOPUPYIOTCSL.

Jist coObITHi MbIIH 3T0: 0 — 03HaYaeT, 9TO HUKAKask KHOTKA He Oblla HaXKaTa,
mu6o 1 — OblTa HakaTa JieBas KHOIKA, JIMOO 2 — cpeqHssl KHOMKA, TH00 3 — mpaBas
kHomKa. OTMETHM, 9TO B HEKOTOPBIX Opay3epax HakaTHWe MPaBOW KHOIKH MBI HE
TeHEpUPYET COOBITHSL.

originalEvent

Ccpuika Ha 00BeKT Event, co3gaHHbIN Opay3epoM.
Jlns OTMEHBI BCIUTBITHSI COOBITHS, a Takke AEHCTBUH MO yMOJYAHHIO MPEdy-
CMOTPEHBI METO/IBI CO CTAHAAPTHHIMHA HMEHAMHU:

preventDefault (), stopPropagation(), stopImmediate-
Propagation ()

3aMeTHM, YTO OJTHOBPEMEHHO MPEIOTBPATUTh BCIUIBITUE U ACHCTBHE MO YMOJI-
YaHuIo B 00paboTunkax jQuery MOXXHO Mpolie — BEpHYTh 3HaueHue false.

2.3.3. UckyccTBeHHas reHepauus coobiTun. CobcTBEeHHbIe COObITHA

Cucrema yrpaBlIeHHs COOBITUAMHU B OmOnmoTeke jQuery MO3BOJISET Ompe/e-
JISITh COOCTBEHHBIC THITBI COOBITHI (HMCIIOJIb30BATh JIOOYI0 CTPOKY B 3TOM KadyecTBE),
a MetoJ] bind() MO3BOJNSET PErUCTPUPOBATh 00OPA0OTIYNKN TAKHX HECTAHIAAPTHBIX CO-
OBITHI.

[Tpu 3TOM, €CTECTBEHHO, BO3HHKAET BOIPOC: 8 B KAKUX CHTYalUsSX 3TH COOBI-
TUSI BO3HUKAIOT? OKa3bIBaeTCs, TAKUE CUTYallMHd OTCIEKHUBAIOTCS CaMHUM TpOTpaM-
MHUCTOM, a MeTOJ trigger() MO3BOJISIET HCKYCCTBEHHO CT€HEPUPOBATh TaKHE COOBITHS
B HYXXHOM MecCTe. DTOT METOJl paboTaeT Ajsl J0ObIX THIIOB COOBITHI: I UCKYCCT-
BEHHBIX, IPUIYMAaHHBIX IPOrPAMMHCTOM H Ul CTAHAAPTHBIX COOBITHI B TOM YHCIIE.

Merton trigger() — 3To MeTon obwekTa jQuery. Ecnu 3TOT MeToa BbI3BaTh 0€3
apryMEHTOB, TO JUII BCEX OTOOPaHHBIX JIEMEHTOB OyIyT BBI3BaHBI BCE 3aPErUCTPH-
poBaHHBIE 00pabOTYMKHN Bcex ThroB. Ecnm ke TpeOyercs BbI3BaTh 00paOOTUMKH
TOJBKO OJIHOTO TUIIA, TO ITOT THII CJIEyeT yKa3aTh B KAUeCTBE IIEPBOTO apryMeHTa:
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$ ("button") .trigger(); // BH3BaATH BCe OOPaBOTUUKM BCEX
KHOIIOK
// BH3BaTh 00OpPabOTUUKM COOHTUA Tuna click
S ("button") .trigger ("click") ;
WHuorma tpedyercst BbI3BaTh 00pabOTINKH COOBITHIT (BCE MITH OIMPENETIEHHOTO
Tnmna) 6e3 ordopa >1MeMeHTOB. B Takmx ciaydasx MOXXHO BOCIIOJB30BATHCS METOAOM
trigger() ciemyronuM oopazom:

jQuery.event.trigger () ;
jQuery.event.trigger('click"') ;

3ameruM, 4To 371ech jQuery — GyHKIHsya HE OOBEKT.

ToT ke pe3ynbTaT MOXKHO MOJyYUTh OOBIYHBIM CIIOCOOOM, OTOOpaB Bce diie-
MEHTHI B 00BeKTe jQuery (CeneKTop * Mmo3BOJISIET 3TO C/ENAaTh) U BhI3BAB METOJ trig-
ger():

$('*").trigger () ;
$('*').trigger('click"') ;

OnHako rnocjieHee pemenne Menee 3 eKTUBHO.

Takast pa3HOBHIHOCTh KOCBEHHOTO BBI30Ba 00pa0OTYNKOB HECTAHAAPTHBIX CO-
OBITHIT MOXKET OKa3aThCsl MHOT'/IA BEChMa TIOJIC3HOM:

// Korpma mnoJsip3oBaTesib WEJIKHET Ha KHOIKE

// ¢ uneHtTudmkaropom assigned (HazHaueH)

// BymoyT oTpaboTaHel BCe OOpaBOTUMKM 3TOTO COOHTHA,

// KOTOpHE BHIIOJIHAT BCe MNPeNyCMOTPEHHEE

// Ha3HadveHMEeM HOelCTBMA

$ ("#assigned") .click (function() {
// OTHNpaBUTL WMPOKOBEMNATEJIbHOE COOHTUE
$S.event.trigger ("assigned") ;

1)

2.4. Paboma c AJAX

bnaromaps AJAX (Asynchrenous JavaScript and XML — acHMHXpOHHBIN
JavaScript 1 XML) B koze JavaScript mosiBuiIack BO3MOKHOCTh HEHNOCPEICTBEHHO
paboTath ¢ mpoToKoIoM http. DTOT BEICOKOYPOBHEBBIN MTPOTOKOI UCTIOIB3YETCS MPO-
rpaMMaMi (OHHM Ha3bIBAIOTCS KJIMEHTaMH) I OOMEHa NaHHBIMH ¢ web-cepBrcamu
(3TO MpOTpPaMMBI, KOTOPBIE OOCITYKUBAIOT KIIMEHTOB).

Ho mosBnenus AJAX s3p1k JavaScript He TTO3BOJISUT HEMOCPEICTBEHHO pado-
TaTh ¢ web-cepBrucaMu, noxydaTs TpeOyeMble JaHHBIC U HCIIOIb30BaTh MX, HAIIPHIMED
JUTSL IMHAMHYECKOTO M3MEHEHHsI OOBEKTHOM MOJICNTH JJOKYMEHTA WJIH B MHBIX IIEISX.
CrenaTtb 3T0 MOKHO OBLJIO TOJBKO OIMOCPEIOBAHHO, Yepe3 JOKYMEHT, KOTOPBIN Mpe/-
BapHTEJILHO 3arpyskajcs BO BCTpoeHHbIH (peiim (iframe). B JavaScript MoxkHO OBLITO
TOJIBKO «IIOTIPOCUTHY Opay3ep BBITIOIHUTE ATY 3arpy3Ky, a HEMOCpeACTBEHHas pado-
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Ta ¢ web-cepBepamu Obuta HeBo3MOxkHA. C momoribio AJAX 3T0 MOXKHO CJENaTh H,
Oosee TOro, MONyYaTh AJaHHBIC B «HECTAHAAPTHOM» I Opay3epoB BUAE, HAIIPUMED B
¢dopmare json wiu xml, WM IPeTyCMOTPETh COOCTBEHHBIN OPUTHHANBHBIN (opMaT.

2.4.1. O npoTtokone http

[Ipotokon http onpexnensier mpaBuina oOMEHa JaHHBIMU MEXIy IBYMsI IIPO-
rpaMMamMU 4epes cereBoe coequHeHue. OJlHa U3 MporpaMM — 3TO KIHEHT, a apyras —
ceprep. CepBep 00CIyXKUBaeT KJIMEHTA IO €ro 3ampocy: 0OBIYHO OTAAET 3ampOIICH-
HBIE KIIMCHTOM JlaHHbIe (ObIBacT 1 Ha000poT). KoMITBIOTep, Ha KOTOPOM BBHITIOJTHSIET-
Cs cepBepHas mporpamma, UACHTU(OUIUPYETCS CBOMM!JAOMEHHBIM UMEHEM HJIU ip-
aZipecoM, a cama CepBepHasl MporpamMMa Ha 3TOM KOMIIBIOTEpE HUIACHTUPHUIHPYETCS
HOMEPOM, Ha3bIBAEMBIM IIOPTOM.

Taxum 06pa3oM, IPOTOKON HpeaycMaTpuBaeT aABe (a3bl OOMEHa JaHHBIMU: 3a-
IPOC ¥ OTBET, KOTOPBIE YaCTO HA3BIBAIOT LHKIIOM «3alpoc — OTBET». 3ampoc hopmu-
pyeTcs KIIMEHTOM, a OTBET — cepBepoM. CTpyKTypa 3alpoCcoB M OTBETOB OAMHAKOBA —
3arojoBoK U Teno. CoOCTBEHHO, caMH JIaHHbBIE NIEPEIalOTCs B TeNe, a BCIOMOraTelb-
Hasl 3aroJIOBOYHAsl YacTh COACPIKUT OMHUCATENbHYIO MH(OPMALHUIO 10 MOBOAY TOTO,
YTO nepenaéresl B Tene. 3aroloBOYHAas 4acTh COCTOUT U3 CTPOK, TO €CTh HOCIEI0Ba-
TenpHOCTEN cuMBONIOB B KonupoBke ASCII, KoTopble OTHENEHBl CUMBOJAMU «BO3-
BpaTa Kapetkm» ¢ kogoM 13 — Cary Return (CR) u «nepeBoma ctpokm» ¢ kogom 10 —
Line Feed (LF). Teno oraeneHo ot 3arojoBKa ITyCTOH CTPOKOH (TO €CTh MOCIE0Ba-
TebHOCTE CUMBOJIOB CR 1 LF mmoBTOpSIeTCS TBAXKITBI).

[epBasi cTpoka 3arojIOBOYHONM YacTh UMeeT 0coboe Ha3HadeHue. B 3ampocax
3TO CTpOKa 3ampoca (request line), a B 0TBeTax 3T0 CTpoKa cratyca (status line). Oc-
TaJIbHBIC CTPOKHU 3aroJIOBOYHON )9acTh U 3aI1IpoCOB U OTBETOB HA3bIBAKOTCA ITOJISIMU.
Bce mmonst — aTo0 Napel «UMA U 3HAUCHUA . Nwmsa mons OTHACIACTCA OT 3HAUYEHUN JABOC-
TOYHEM, 32 KOTOPBIM O0BIYHO HAGT|HpoOen. MiMeHa nonell HeayBCTBUTENLHBI K PETH-
ctpy, To ecTh uMst CONTENT-TYPE u Content-Type — 3710 ogHO 1 To xe. Ecnu 3Ha-
YyeHUH MHOTI'0, TO OHU OTACIIAIOTCA 3aIISAThIMUA, BIIPOUEM, HE 3alIPpCUICHO 3THU 3HAUCHUA
yKa3aTh B HECKOJILKUX IMOJISIX C OJHUM M TeM ke uMeHneM. [lopsnok nosnei npousso-
JIeH.

PaccmoTpum npumep 3ampoca:

GET /callibri close.png HTTP/1.1

Host: cdn.callibri.ru

User-Agent: Mozilla/5.0

Accept: text/html,application/xml;g=0.9,*/*;g=0.8

B sTom npumepe Teno orcyrcTByeT. B cTpoke 3ampoca (mepBasi CTpoka) yka-
3piBaeTcsi Mmerox 3ampoca GET, 3arem uepe3 mpoOen 3ampammBaeMBId pecype
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(/callibri_close.png — ¢aiin B KOpHEBOM KaTtajiore cepsepa) M uepe3 mpodern BepcHs
npotokona (HTTP/1.1). B monsax (mocienyronux cTpokax) yKa3bpIBaeTCs:

e B mosie ¢ umMeHeM Host — moMeHHOEe UMs KOMITBIOTEpA (XO0CTa), K KOTOPOMY
aZipecoBaH 3aIpoc;

e B none User-Agent — Ha3BaHUE KIMEHTa, KOTOPBIH chopMHUPOBaA 3a1poc;

e B mosie Accept — IPEANOYTUTEIbHBIE MEIUATHUIIBI JaHHBIX, KOTOPBIE TPH-
HUMAaeT KJIMEHT W KOTOpBIC NMEPEUMCIICHBI Yepe3 3aIsiTyI0 KaK OTACNIbHBIC
3HAUCHHMS ITOTO TIOJIS; CTENECHB MPEANIOYTEHHS YKa3bIBAaeTCs B IapamMeTpe q
(*/* o3magaet m000H THI).

KoneuHo, 3T0 He BeCh CITUCOK MOJIEH, KOTOPhIe MOTYT OBITh UCIIOJIE30BaHbI B
3ampocax, — UX 3HAYUTENbHO Oousbine. OTBET Ha JAHHBIA 3aIPOC MOXKET OBITH Cle-
JTYFOIITHIM:

HTTP/1.1 200 OK

Content-Length: 213

Content-Type: image/png

Last-Modified: Tue, 06/ :Sep 2016 09:31:02 GMT
OpyTne II0oJIA, KOTOPHhEe 3IeChb He IIPpVMBOIOATCHA

30EeCh PAaCIOJIOKEHO TeJIO OTBEeTa — PUCYHOK B dopMaTre png
(comepxmMoe s3ampomeHHOTO Odainna callibri close.png)

IlepBas cTpoka — cTpoka craryca. DTa CTpoKa COACPKHUT Ha3BaHHE MPOTOKOIIA,
€ro BEpCHIO, 3aTeM depe3 MpoOesbl KOJA cTaryca W paciupoBKYy 3TOTO cTaryca.
B manHom ciydae kox 200 CBUAETENBCTBYET 00 YCICIIHOM BBIMIOJHECHHH 3ampoca.
Hpyrue yacto Berpeuatomuecs konabl: 404 Not Found (3ampammBaemsblii ¢aitn He
HaiineH), 301 Moved Permanently (3anpammBaemsblii (haiin nepeMeniéH moCTOSHHO B
JIPyroe MeCTOo, KOTOpoe OOBIYHO yKa3biBaeTcs B mosie location), 500 Internal Server
Error (BHyTpeHHsIs1 omOKa cepBepa).

Hasnauenue noneit oreera:

e g nose Content-Length yka3siBaeTes INIMHA Tella OTBETA;

e B nojie Content-Type — MeauaTHI mepeaaBaeMbIX TaHHBIX;

e B mone Last-Modified — mata mocnemneit MogudUKauu mepeaaBacMbpIx
JTAHHBIX.

Kpome metona GET, cymecTByrOT U Jpyrue MeTOIbl, Cpear KOTOPBIX CIEAyeT
yaenuts BHUMaHue metony POST. Ecnu metoq GET nmpeamonaraer oTcyTcTBre Tena
3anpoca, To mMeron POST, HaoOopoT, mpeanonaraer ero Hajgudue. UTo MOXKET co-
Iep>kaTh 3TO TENO, MepelaBaeMoe cepepy? ITO MOXKET OBITH JIFOOOW MeAuaTHI, KO-
TOPBIN TOJDKEH OBITH onpeAciiéH B mode 3ampoca Content-Type. OmHako darie BCero
3TO MapameTphl 3ampoca, MpeJICTaBlIeHHbIe B (hopmare: UMs mapaMerpa (MiH Ios),
3HaK PaBEHCTBA, 3HAUEHHE MapaMeTpa, Hapumep:
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first name=%CF%B8%F2%F0&last name=%CF%E5%F2%F0%EE%E2

3nech mepenaroTcs Ba mapamerpa ¢ mMeHamH first name (ums1) u last name
(pamunus). 3navdenus 3tux napamerpoB: «II€rp» u «IleTpoB» mpeacTaBiIeHBI MIECT-
HaJUATepUYHBIMU KoJamMu OyKB (Hampumep, OykBa «II» B kogupoke Windows-1251
umeeT koj1 0xCF). Beck 3anpoc Mor ObI BBEITIISIAECTH TaK:

POST /1.php HTTP/1.1

Host: localhost

User-Agent: Mozilla/5.0

Accept: text/html, application/xml;g=0.9,*/*;g=0.8
Accept-Language: ru-RU,ru;g=0.8,en-US;g=0.5,en;g=0.3
Accept-Encoding: gzip, deflate

Content-Type: application/x-www-form-urlencoded
Content-Length: 52

Connection: keep-alive

first name=%CF%B8%F2%F0&last name=%CF%E5%F2%FO0%EESE2

OtMerum, uto Metoa GET Takike 1mMo3BoJIsSeT mepeaaBaTh mapaMeTpsl B CTPOKE
3ampoca:

GET /1.php?first name=%CF%$B8%F2%F0&last name=.. HTTP/1.1

2.4.2. JSON

B Tene oTBeTa cepBepa miu 3amnpoca KIHEHTa, KaK yKe paccMaTprBaioch, MO-
TYT MepelaBaThCs JF0ObIe MeIUaaHHbIe: TEKCT, H300pakeHue, Bueo u T. 1. OmHako
pu pabore ¢ AJAX HambOornee MOMyIsSpHBI TEKCTOBBIC JaHHBIE B hopMaTax xml u
json. @opmar json He TpeOyeT KaKUX-JIMO0 JOMOFHUTEIBHBIX 3HAHUN, KPOME 3HAHUS
s3pIKa JavaScript, 1 5TUM, IO Bcell BUIUMOCTHS O0BACHIETCS €ro MOMYJISIPHOCTh Cpe-
1 TIpOorpaMMHUCTOB. DAaKTHUYECKH jSONn — 3TO JUTEPAITBHBIN COCO0 TpeCTaBICHUS
JIaHHBIX, TPUHATHIN B Koae JavaScript.

[Ipn pabote c json mpUXoAWTCS pemarh IBe 33aadd. llepBas 3amaga COCTOWT B
CIIEJTYIOIIEM: €CTh JaHHbIE, IPEICTABJICHHBIC B POTpaMMe HEKOTOPOH MepeMeHHO (Kak
MPaBUIIO, 3TO 00BEKT), TPpeOyeTCs TPEACTABUTE 3TH JIAHHBIE B BHJIE TEKCTA jSON, KOTOPHIH
3aTeM MOJXKET OBITH Mepe/iaH Mo CeTH OT KJIMEHTa K CepBepY MITH OT CepBepa K KITUEHTY:

var obj = {
arr: [1, "mea", 3],
name: "IIéTp",
date: new Date(),
logical: true

}i
var json_text = JSON.stringify (obj) ;
console.log(json_ text) ;
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B pesynbrate B KOHCOJB Opay3epa OyAeT BbIBECHA CTPOKa:

{rarr":[1,"mnBa",3],"name" : "lI&rp", "date":"2017-06-
05T10:31:21.853Z",”logical":true}

OO6parHas 3amaga — €CTh TEKCT json, TpeOyeTcs mpeoOpa3oBaTh dTOT TEKCT B
00BEKT, KOTOPBIH 3aTeM MOXKET OBITh UCIIONB30BaH B Kojae JavaScript HapaBHe C aApy-
TUMU 00BEKTaMU:

var obj = JSON.parse(json str) ;

Haxkonern, oTMeTHM, YTO W B JIPYTUX SI3BIKaX MPEIyCMOTPEHBI (QYHKIIMH, IMO-
nmobuere JSON.stringify(), JSON.parse(), s paboTsl json ¢opmaTtoMm (Hampumep, B
php).

2.4.3. NMpumep pabotbl c AJAX

buGmmoreka jQuery pacmosaraer 00OraTteiM apceHaIOM METOIOB PadOTHI C
AJAX. Cpenn HUX MOXHO BBIJEJINTH HU3KOYPOBHEBBIE METOJbI, KOTOPBIE XOPOIIN
TEM, 4TO MO3BOJISAIOT B MOJHOH Mepe ynpaBisiTe 0OMEHOM JaHHBIMHU MEXAY KIHCHT-
ckuM JavaScript u web-cepBepom. Hamnbonee MOITHBIM HU3KOYPOBHEBBIM METOIIOM
spisiercss Meron ajax(). [loguepkuém, uto 3TO0 HE MeToa oOBekTa jQuery, a QyHKIUSA
oubmuotekn jQuery, MO3TOMY BBI3BIBATh €€ cieayeT Tak: jQuery.ajax() wiu $.ajax().

)

Bce ocranbHble MeTOABI pabOTAIOT OMOCPEIOBAHHO, Yepe3 3Ty
¢ynkiuo. OrpaHuyuMcs TepedrcieHueM JTux Metonos:  $.get(),
$.post(), $.getScript(), $.get’ISON(), nakonen, meron load() oObekra
jQuery.

Meron $.ajax() mpuHEMaeT B KauecTBe NapaMeTpa 00bEeKT, CBOICTBA KOTOPOTO
B JIETAJISIX OTMCHIBAIOT BBHINOJTHEHNHE Ajax-3ampoca, HalpuMmep:

jQuery.ajax ({

method: "GET", // wium POST

url: url, // orkyma 3abpaTb IaHHBEE

data: params, // cBoMcTBa 3TOr0 OOBEKTA
// omnpemendioT napaMeTphl 3anpoca

dataType: "text", // Tun maHHHX

success: onSuccess // sTa OyHKUMA OyImeT BHE3BaHAa
// TpuU yCHemHOM 3aBeplleHuMr 3alpoca

error: onError

1)
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31ech MCIOJIb30BaHbl HarboJiee MONe3HbIe TapaMeTpbl U3 JOBOJIEHO 00bEMHO-
ro cnucka. OOBEKT params OmnpeAeiseT CeqU(uKy 3anpoca — CBOHCTBA 3TOr0 00b-
€KTa ONpPEeIeNSIOT Ha3BaHUs U 3HAUYeHUs nmapameTpoB. B ciyuae merona GET 3tu na-
paMeTpbl B 3aKOAMpPOBaHHOM BHze OymyT moOaBiensl B url, a B ciiyuae merona
POST — B teno http-3ampoca (cM. onucanue http-poTokosna Beie). B kauectse THna
nansbix (dataType) MoHO HMCHOIB30BaTh CTPOKH: text, html, xml, json, script. Ecin
yKa3athb Script, TO €CTh 3arpy’kaeMble TaHHBIE cojepxar Koxa JavaScript, TO 3TOT KOJI
OyIeT BBHITIONHEH, a 3aTeM (IIpH YCIIENIHOM 3aBeplieHnn) OyaeT BbhI3BaHA (YHKITHS
onSuccess. /s Trma json Oyaer caeaHa MOMBITKA MPeoOpa3oBaHms JaHHBIX B 00b-
eKT, KOTOpbIi OyzaeT mepefan (pyHKIUK oOpaTHOTO BBI3oBa onSuccess. i xml Oy-
ner nepexan XMLDocument — 00BeKT, KOTOPBI MPEICTABIAET HEPAPXHUECKYIO
CTPYKTYpY mepelnaHHbix xml-maHabix. st |text u html HUKaKoW JOMOTHUTEIBHOM
00pabOTKHU MOYYEHHBIX JaHHBIX HE TIPOUSBOIUTCSI.

Oynkius onSuccess OyIeT BbI3BaHa TOJBKO B CIIyYae YCICITHOTO BHITIOTHEHUS
ajax-3zampoca, B MPOTHBHOM ciiydae OyneT BbI3BaHa (yHKuus onError. [lepBeiii ma-
pameTp sToii QyHkumu Oynmer conmepxkarh o0bekT XMLHttpRequest. DtoT opuru-
HAJIBHBIA OOBEKT, KOTOpBIM Hcmonb3yercss B JavaScript niist BeImomHeHHs Ajax-
3ampocoB 0e3 jQuery, 37ech HE 00CYXKIaeTCs, MOCKOJIbKY B OOJBIIMHCTBE CIy4acB
IUTS OTIpefeNieHUs IPUYHHBI OLIMOKM TOCTAaTOYHO BTOporo mapamerpa. Eciu Bropoit
napamMeTp COJEPXHUT CTPOKY error, To 3T0 omudOka http-mpoTokosa, eciim CTPOKY
timeout, TO MpeBbILICH NpeneNT BPEMEHU OKHAAaHUS OTBETa OT CEpBepa, €Ciliu —
parsererror, To omnOKa pa3dopa nepeJaHHbIX JaHHBIX (B popmaTe json win xml).

OTMeTuM, YTO ajax-3ampochl JOMYCKAIOTCs TOIBKO B TOT )K€ CaMblil JOMEH, U3
KOTOPOTO OBII 3arpy»eH MCXOAHBIA JOKyMEHT. jQuery moaIepXHUBaeT TEXHOIOTHIO
00X0/1a 3TOTO OTPaHUICHUS IS 3aTPY3KH jSON-COAEPIKIMOTO.

OTa TeXHONOTHs pabdoTaeT CIenyrImuM oOpa3oM. B MOKyMEHT BCTaBIseTCS
JIOIIOJTHUTENBHBIN 3JIEMEHT Script, ero arpuOyTy src mpucBamBaeTcs url Tpedyemoro
json-cozepKUMOro, KOTOPOe B PE3yNbTaTe 3arpy’kaeTcs M BBIIOJIHIECTCS KaK KOX
JavaScript (em€ paz OTMETHM, YTO jSON — 3TO JIATEPATHHBIA CITOCOO TIPEICTABICHHS
00BbekTOB, MpUHATHIA B JavaScript). Eciu cepBep’ B.cBOEM OTBETE IOIMOJHUTEIBHO
BO3BMET B CKOOKH Tepe/laBaeMoe jSON-COJEPKUMOE, MPEIBAPUB BCIO ATy KOHCTPYK-
U0 HEKOTOPBIM HIACHTU(UKATOPOM, TO 3TO, OUEBHIHO, OyIeT TPAKTOBAThCS KaK BbI-
30B ()YHKIWHU. B KJIMEHTCKOM KO OCTa&Tcs Teneph TOIBKO ONpPEeAeTUTh (DYHKIIHIO C
TEM XK€ UMEeHeM, KoTopasi U OyAeT BbI3BaHA MOCIE YCIEUIHON 3arpy3Ky M BBIIOJIHE-
HUSI OTIMCAaHHOTO BBILIE KoJa json. [TockonbKy 3TO He coBceM json Kox (OH OKPYXKEH
CcKOOKaMH), TO MOAOOHBIE KOHCTPYKIUH YacTO HA3bIBAIOT jsonp.

Hanpumep, caiit www.flickr.com no3Bonser moysydyuTsb ccbUKd Ha ¢GoTo (3a-
KadeHHBIC Ty/a 3apeTUCTPUPOBAHHBIMU TOJIb30BaTEsIMU) B opmare json. s 3to-
ro K HeMy HaJi0 OOpaTUTHCS CIIEeLyIOIUM 00pa3oM:
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https://www.flickr.com/services/feeds/photos_public.gne?tags=rabit&format=json.
[Mapamerpsl tags u format onpenensitor Temy u ¢opmar. B orBere Oyzaer comep-
’Katbesl BbI30B (hyHKumu: ums gynkuuu — jsonFlickrFeed, a B ckoOkax — TpeOyemble
json-mganubIe. TakuMm 00pa3oM, JOCTATOYHO ONPEACTHTh (DYHKIHIO C TAKAM MMEHEM:

$ (function ()
$.ajax ({
method: "get",
url:
"https://www.flickr.com/services/feeds/photos public.gn
e"’
data: {
tags: 'rabit',
format: 'json'

b

dataType: "jsonp"

}) 7

1)

function jsonFlickrFeed(data) {

$.each(data.items, function(i, item)
var img = $("<img/>") .attr("src",

item.media.m) .attr("title",

item.title) .appendTo ('body!') ;

1)
}

B Tene ¢ynxkumn jsonFlickrFeed 3arpyxennsle naHHbIE MCHONB3YIOTCS ISt
yKa3aHUs aTpUOYTOB src u title, BCTaBISIEMBIX B TEJNO TOKyMEHTa PHCYHKOB.

3. BBepgeHune B node.js

Node.js — 3T0 nHTEpIIpeTaTop Koja Ha JavaScript, KOTOPBHIH YacTO HA3BIBAIOT
1aTOPMOI MM CPenoil BHIIOIHEHUS B CBSI3U C OIPOMHBIM KOJIMYECTBOM JIOTIOJIHH-
TETBHBIX MOAYJEH moJ JIF00bIe 331a4i. JTO OTKPBITHIA MPOEKT, KOTOPHINA MOSBUICS B
2009 r. u c Tex Mop CTPEMHTEIHHO pa3BHUBAETCS, MPHOOpeTas BCE OOMBIIYIO MOMY-
JSIPHOCTB Cpely pa3pabOTYNKOB CEPBEPHBIX NIPUIIOKECHUH.

Node.js mocTpoeH Ha OCHOBE OYeHb ObIcTporo Aerkka Google Chrome V8, B
KOTOPOM OTCYTCTBYIOT TPAAHIIMOHHBIE MMPOMEKYTOYHBIE JTAMbl CO3/IaHUs OalT-Koaa
W TOCIIeAYIONIeH ero MHTepIpeTanuu. Bmecto reHepupoBaHus 0aiT-Kola WM WC-
IMOJIB30BAaHUA MHTCPHPETATOPA BBIIIOJIHACTCA HECIIOCPECACTBCHHASA KOMIWIIAIHMA B Ma-
IIIUHHBINA KOJI.

[Mnardopma node otamuaercs:

® ACHHXPOHHOW M COOBITHITHO-YTIPABIIEMON MPHPOAONH MPOrpaMMHUpPOBa-
HUs (KakK ¥ 171 KITMEHTCKOro JavaScript);
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® JIOCTYNHBIMH CPEICTBaMH M NpPHUEMAMHU IPOrPaMMHUPOBAHHS HEOJIOKH-
pyIoILero BBOIa/BhIBO/IA;
¢ 5(pEeKTUBHBIMH U JIETKOBECHBIMU CPEICTBAMH IPOTPAMMHUPOBAHUS pa-
60T5I ¢ CeThIo;
® BO3MOXXHOCTBIO TPOIPAaMMHPOBAaHUS BBICOKOI()(EKTUBHBIX CETEBBIX
CEPBHCOB, TIPEXKIE BCETO Ha OCHOBE http-TipoTOKOiIa, CIIOCOOHBIX OOec-
MEeYNBATh OOJIBIIOE KOJMYECTBO KIMEHTCKUX MOAKIIOUCHHH;
e o0uIMEeM MOIYJIEH Ui peann3aluy pa3sHoOOpa3HbIX 3a/1a4;
¢ 3(PQEeKTUBHBIM U JOCTYITHBIM MEHEIPKEPOM YIPABICHUS MOAYIISIMHU NpMm.
Takum 00pa3om, pa3zpabOTUUKHA Web-IpHIIoKeHH MOTYT OTKa3aThCsl OT HC-
MOJIb30BAHUSl TPAAMLIMOHHBIX Web;CepBEpOB M HCIONBb30BATH EAMHBIA  SI3BIK
(JavaScript), kak mist frontend, Tak u ans backend pa3pabotku. [lomonHUTENBHBIE
cBezeHus o miardopme MOXKHO Haiitu B [2, 3, 5-10].

3.1. YcmaHoeka u npoeepka pabomocnocob6Hocmu

Ckauatp npeasaraeMyro BepcHio miat(opMbl MOXHO Ha opUIIMATEHOM calTe
https://nodejs.org (13 ABYyX BapuMaHTOB pEKOMEHAYETCs BHIOMpATh HE MOCJIETHION, a
peKoMeHayeMyo aisi OONBIIMHCTBA mosib3oBaTeneid — Recommended For Most Us-
ers). [lnardopma node.js paboTaer B J1t000H ONEpaMOHHON CHCTEME, U €€ yCTaHOBKa
00OBIYHO HE BBI3BIBAET mpoOsieM. Taxke OyneT yCTaHOBJIEH MEHEKEP YNpaBlICHHS
MOAYJISIMH Npm.

st mpoBepku paboTocnocoOHOCTH 3amyckaeM node B OKHE TepMUHAaA:

C:\>node

> var hello=["Hello", "World!"];
undefined

> hello.toString() ;

'Hello,World!'!

>

(To exit, press *“C again or type .exit)
>

C:\>

Taxoit pexum pabotbl ¢ mHTEepHperatopoMm HazbiBaeTcss REPL (Read Event
Printed Loop). Ilocne npunmamenns (>) MOXXHO BBOAWUTH Koj JavaScript, KOTOpEIit
OyzZer BBIIOJIHEH HEMEIJICHHO (Mocie HakaTHs Ha KiaBuuly return). s BbIxona u3
ATOTO peKUMa JOCTaTOIHO MBaXKbI BBecTH Ctrl+C.

Taxxe MOXKHO BBITIONTHUTH Koa JavaScript, XpaHsamuiics B ¢aiiie, HampuMep, C
uMmeHeM test.js. IlycTb 3TOT (aii comepKuT cleayroinuid kKo (Bo3BeaéM B KBaApaT
3JIEMEHTHI YMCIIOBOIO MacCHBa):
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var x = [1, 2, 3, 4, 5];
var y = x.map( function(ax) { return ax*ax; } )
console.log( y.join(',") );

BBINOSHUTE 3TOT KO MOXKHO CJICIYIOIIUM 00pa3oM:

d:\>node test.js
1,4,9,16,25

d:\>

3.2. Modynu

[IpakTudecku moboe mpuitokeHne node.js Cmoias3yeT Moayiu. B GombmmH-
CTBE CJIy4aeB 3TO TOTOBBIH K yrmoTpeOieHuto ko JavaScript, npeqHa3HaueHHBINA JUIs
peaM3anuy camblX pa3HooOpa3HbIX 3amad. Hambomee mone3nsie u BocTpeOOBaHHBIC
MOJIYJIM BCTPOCHBI B CHCTEMY W WX HE HY)XHO yCTaHaBJIMBaTh. Bce ocrambHbIE (J10-
HOJTHUTEIbHBIE MOYJIN) TPEOYIOT YCTAaHOBKH C ITOMOIIBI0 MEHEPKepa MOAYyJIeH npm
(node package manager), KOTOpBIH, KaK yke OBIJIO CKa3aHO, YCTaHABIMBAETCA COBME-
cTHO ¢ node. HakoHel, MHOTOKPaTHO HCIIOJIBb3YEMBIA KOJ| MIPUIOKEHUS TaKXKe Iielie-
coo0pa3HO OpraHM30BaTh B BUJE MOJyJeld cOOCTBEHHOH pa3paboTku. MeHemxkep
npm 1mo3BOJIACT HE TOJIBKO YCTaHABJIMBATH JOIIOJIHUTEIIBHBIC MOAYJINU, HO U HY6HI/IKO-
BaTh MOJYJH COOCTBEHHOH pa3pabOTKH, KOTOPBIE TaKMM OOpa3oM CTAaHOBSTCS JOC-
TYIHBIMU BCEMY COOOIIIECTBY pa3pabOTUHKOB.

Mopayau MOTYT OBITh MIPEACTABICHBI TaKKe UCIIOTHUMBIMU (aiiiaMu (pesyb-
TaTaM{d KOMITWJIILMY TporpamMm Ha si3bike C++). MeHemkep makeToB npm SBJISIETCS
NPUMEPOM TAaKOro Moxyis. TakuM 00pa3oM, MOKHO BBIIEIUTH CIEAYIOIINE BHJIBI
MOAYJICH:

e BCTpoeHHBIE B node;

® JIONOJHUTEIBbHBIE U MOAYIH COOCTBEHHOW pa3paOOTKH, HaNMCAHHBIE Ha
JavaScript (03TOMY MX Ha3BIBAIOT jS-MOJIYJIH);

e Momynu, HancanHble HA C++ (node-moxynm).

K sToMy crimcky Taxoke cienyer HJ00aBUTH jSON-MOAYIH — 3TO OOBIYHBIC jSON-
(haiiuTpl C TAaHHBIMU.

3.2.1. YcTaHOBKa OONOJIHUTENbLHbIX MoAyTen

[Ipennonoxum, 4To MOTpeOOBANCAs MOAYJIb C UMEHEM mime Juis paboThl ¢
mime-tunamu  gaHHbIX (Multipurpose Internet Mail Extensions). Ykasanue Ttuna
JaHHBIX IpeAyCcMOTpeHO NpoTokoioM http B mone ¢ umenem Content-Type. Hanpu-
Mep, IS TIPOCTOrO TeKCTa: = ATo text/plain, mus html — text/html, nns xapTuHKH B

¢dopmare jpeg — img/jpeg.
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Jlyis yCTaHOBKM JIOMOJIHUTENIBHBIX MOAYJCH (B TOM YHCIE W mime) moTpedy-
I0TCs TpaBa agMuHUCcTpaTopa. B Windows i 3TOTO CilenyeTr BOWTH ¢ aIMUHUCTpPA-
TUBHOH Y4€THOW 3alMChl0, @ B UNIX-TOJOOHBIX cHCTeMaX (B TOM YHCJIE mac 0s) Ie-
peiiTH B aIMUHHCTPATUBHBIN PEXKUM, BBITIOJTHUB KOMaHTY:

sudo -s

KoMmaHnzp! ciiefyeT BBIOJHATH B OKHEe TepMmuHaia (B Windows ais 3amycka
TEepMHUHAJIA JTOCTATOYHO HabpaTh cmd B MoJie «BBITIONHUTEY). Jlaniee crnemyer co3nath
U TepelTH B MAnkKy, TJ¢ MPEAronaraeTcsi BeCTH pa3pabOTKy, HampuMep B MAIKy
NODETEST:

cd NODETEST
BrinoaauTs YCTAaHOBKY MOAYJIA TCIICPb MOKHO C IIOMOIIBIO KOMAaHAbI:

npm install mime

3.2.2. Mopsagok noucka moaynen
[MoaxmoueHre TpedyeMoro MoIyJisi OCYIIECTBISICTCS C TIOMOIIBI0 HHCTPYKIIUH
require(). B ckoOkax mocTaToOYHO yKa3aTh UM BCTPOCHHOTO MOYJIsSl, HAIIPUMED:

var http = require("http");

UT0oOB! MOAKIIOYUTH JONOTHUTENBHBIA MOAYbh I MOIYJIb COOCTBEHHO pa3-
pabOTKH, MOYKHO yKa3aTh aOCOJIOTHBIM MM OTHOCHTEIBHBIN IyTh K (ailly uiu mar-
Ke ¢ TpeOyeMbIM MOIyJieM (MOAYJIb MOKET OBITh MPEJCTaBIeH Kak (aiiom, Tak u
nankoi). OIHaKo 3TO KpaiiHe HeyJ0OHO, MOCKOJIBKY a0CONIOTHBIC IyTH MOTYT OBITH
CIIMIIKOM JUTHHHBIMH, @& OTHOCHTEJIbHBIE — MOTPEOYIOT KOPPEKTUPOBKU B CIIydae H3-
MEHEHHUS PACIOJIOKEHHUS MalKu ¢ pa3paboTkoil. [Ipyroil BapuaHT — yKa3aTb TOJBKO
uMs MOAYJIs, a node caMOCTOATENBbHO HAUAET ero B (hailnoBoi cucTeMe KOMIBbIOTepa.
Kaxk sTo npoucxoaut?

B node npenycMoTpen oueHb THOKHI U MPOCTON MEXaHU3M MOMCKA MOIYJIEH,
KOTOpBIHA, KOHEYHO, MPETyCMATPUBAET ONPEAETACHHBIN MOPAJOK PACIIONIOXKEHHI MO-
nyneit B daiinoBoit cucreme. [lonck HaunHaeTCsI'B'TeKyIel namnke, rae OyIeT craena-
Ha TOMBITKa HaWTH manky ¢ umeHeM node modules. Ecnu TakoBoil Her, TO mouck
node modules Oyner mpomoKeH B POIUTENHCKHAX TMANKax (€CIM OHH CYIIECTBYIOT).
Ecnn B poauTeNnbCKuX Mamkax MOAYJS HE OKa3ajJoch, TO MOUCK NPOAOIIKAETCS B
TamnKax, MepevrciIeHHbIX B iepeMenHon okpyxeanst NODE PATH.

ITpn ykazanun uMeHH MOIynA-(aiiina MOXKHO HE YKa3blBaTh €ro paclIMpeHHUe
js. Ecm Momynb mpejcTaBieH Harkoi, TO B 3TOW Marnke OyAeT MCIOJIb30BaH (aii
index.js (KOTOpBII MOKET B CBOEH paboOTe MCIOIB30BaATh BCIIOMOTATENbHBIE (haiiiibl B
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sToi mamnke). IMs crapToBoro (aiiza MoXeT ObITh H3MEHEHO B KOH(PHUTYPAIIHOHHOM
¢atine momyns package.json B CBoMcTBE main.

3.2.3. ®dann package.json

Koudurypanuonnsiii ¢ain package.json urpaeT BaKHYI poOJib B IPOLECCE
pa3paboTKu MOAyJeH 1 MpHIoXeHUH. Tak, s 3arpy3Kd B YCTAaHOBKH MOJYJIS mime
(B mpuBenEHHOM BBIIIE MPUMEpPE) MOXKHO ObIIO OBI co3farh (aitnm package.json B
nanke NODETEST wu ykazats B aToM (aiine, B neckpunrtope dependencies, Bce He-
O6XOI{I/IMI>IC JONOJHUTECIIBHBIC MOAYJIM, BKJIIO4Yasd U MOYJIb mime:

{

"name" : "nodetest",
"version": "0.0.1",
"description": "This is example",
"dependencies": {

"socket.io": "*0.9.6",

"mime": "*1.2.7"

Teneps Uisi YCTAHOBKM YKa3aHHBIX MOJYJIEH JOCTATOYHO IMEPEHTH B MaNKy
NODETEST u BBINOTHUTS KOMaHAY:

npm install

Mopaynu 6yayT ycraHOBJIeHH B Karajor node modules, KOTOpbIi co3naeTcs B
TEKyILeM KaTanore npoekTa (eciu oH emé He ObuT co3aaH). OTMETHM, YTO MPH TaKOM
croco0e ycTaHOBKU (Korja TpeOyemble MOIYJIHM YKa3bIBaroTca B package.json) oHH
Bceryia OyAyT ycraHaBIMBaThcs B mojakartanore node modules Tekymero karaiora,
rae pacnonoxeH (daiin package.json. Mnaue, ecnu daiin package.json oTcyTcTBYyeT, a
UMsI MOIYJIsl SIBHO YKa3bIBAaeTCA MEHEMKepy nmakeToB (npm install mime), npeasapu-
TeJbHO OyZAET BBINOJHEH MOMCK Kataynora node modules B TekymieMm karajiore, a 3a-
TeM B POIUTENBCKUX KaTajJorax W yCTaHOBKa Oy/eT BBHINOJHEHA B MEPBBIH HaleH-
HBIH KaTaJjor ¢ TakuM uMeHeM. Ecim katanor node modules He HaiiieH B TeKymeM u
B POJMTENILCKUX KaTaJlorax, TO TOJBKO B 3TOM CiIydae OH OyJeT CO3[aH B TEKyIIeM
KaTajore, rae U OyZIeT BBHINOJHEHA ero yCTaHOBKAa. B OONBIIMHCTBE CiydaeB Takoe
HOBE/ICHHE MEHE/DKepa IMaKeTOB NpMm SBISETCS JKEJIAeMbIM M COTJIACYETCsl C ajro-
PUTMOM TIOMCKA MOJYJISI, 33JaHHOT0 HHCTPYKIneH require().

B nmpuBenéHHOM BBINIC TIPUMEPE TSI, MOIYyJIeH, YKa3aHHBIX B JUPEKTUBE de-

A

pendencies, Takxke 3amaHa uXx Bepcus. [Ipu 3TOM CHUMBOJ " yKa3bIBaeT Ha TO, YTO

TpeOyeTcst BepcHs He cTapliie 3a/laHHOM.
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B package.json o0s3aTenbHO ompenenseTcss uMs (name) U Bepcus (version)
npuioxkenus: (wm moayist). Onucanue (description) — He o0s3aTensHO. Kpome 3T0-
ro, MPeLyCMOTPEH Pl IPYTUX OMMcaTeNel, HapuMep main, KOTOPBIH yIOMHHAJICS
BhIme. [logpoOHOE onrcaHue BCeX OmMMcaTeNieli MOKHO HAWTH B JOKyMEHTAIuu [6].
Bepcust monynst 3amaércst B popmare major.minor.patch. Ecnu, Hanpumep, ncnpas-
JsIeTCs KaKOM-TO 0ar, TO yBeINYMBAETCs Ha eIUHMIYY 3HaueHue patch, ecim nobasis-
ercsi HoBast (QPyHKIMOHAIBHOCTh, COBMECTHMAsI ¢ MPEABIAYIIeH Bepcueil MOIyIIs, TO
YBEIMYHMBACTCS 3HAUYE€HHE minor. Eciy BHOCSTCS CyIIeCTBEHHbIE M3MEHEHHs, HECO-
BMECTHMBIE C TPENbIAyIeil Bepcueil MOIyis, TO MEHAETCS 3HaueHHe major. OTu
HpaBmiIa, KOHEYHO, YCIOBHBI M IMEIOT 3HAYE€HHE TPH Iy OIHKAUH MOIYIIS.

3.2.4. None3Hble KOMaHAbI npm

OtmeTruMm emé pas, 4To MEHEKEp MOAyiel (aKeToB) Nnpm caM sIBISETCS MO-
AYJIEM U YCTAHABJIMBACTCA BMCCTEC C node. HpOBepI/ITB YCTAaHOBJICHHYIO BEPCHUIO MC-
HEKEpa MOKHO KOMaH,Z[OﬁZ

npm -v
A 3areM (ecnu HaJ[0) yCTaHOBUTH ITOCIICTHIOI BEPCHIO:
npm —-g install npme@latest

3nech komaHaa install wcmonb3yeTcs ¢ KIOYOM —g, KOTOPBI TO3BOJISET yCTa-
HOBUTb MOJIYJIb IN100abHO. [IpH T100aibHON YCTaHOBKE MOJYJIb OyIeT AOCTYICH B
T000M IPOEKTe, a U MoAyJIei Tuna node nocieanne GakTHYSCKH CTAHOBSITCS yTH-
JIMTaMH, KOTOPbIE MO’KHO BBI3bIBaTh B KOMaHHOM CTPOKE (B OKHE TEPMHUHAIA).

IMocne cuMBona (@ MOXeT OBITH yKa3aHa BEpPCHsl yCTAHABIMBACMOTO MOJYJIS
WM cJI0BO latest, eciu TpeOyeTcst camasi mocieaHss Bepcus. Bepcuto TakuM o0pazoM
MO’KHO YKa3bIBaTh HE TOJIBKO JUIS INI00AJIbHOM YCTAaHOBKH, HO M JUIS JIOKaJbHOH. OT-
METUM TaKkKe, YTO €CJIM 3alpOLICHHAs BEPCHs YK€ YCTAaHOBJIEHA, TO OHA, KOHEYHO,
HepeyCTaHaBIMBaThCSA HE OyAET, a pa3Hble BEPCHU OJHOTO U TOTO K€ MOIYJS MOTYT
CYIIECTBOBAaTh COBMECTHO. OOHOBJIEHHE MOIYyJEil NMPOEKTa, NMEePednclIeHHBIX B de-
pendencies, MokeT OBITh BBITIOITHEHO KOMaHA0# update:

npm update
B 3T0it KOMaH/Ie MOKHO yKa3aTh Ha3BaHHE OOHOBIIEMOTO MOJYJISI, €CITU Tpe-
OyeTcst OOHOBUTH TOJIBKO STOT MOYJIb.
Jnst ynaneHus HeHy>KHOTO MOJYJISl CIYKUT KoMaHAa uninstall:

npm uninstall <package>

BwMmecte ¢ komangamu install 1 uninstall MO)KHO MCIIOIB30BaTh KIIIOY save, KO-
TOPBIH 3acTaBIsIET MEHEKEep npm KOPPeKTUpOoBaTh ¢aiin package.json B COOTBETCT-
BUU CO CJICIAaHHBIMHA U3MEHECHUSIMU, HATIPUMeEp:
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npm uninstall mime --save

Menemkep npm — MOIIHBIN (HyHKHMOHATIBHBI HHCTPYMEHT, KOTOPBIH, KOHEY-
HO, HE OIpPaHUYMBAETCA PACCMOTPEHHBIMU KOMaHAaMU. MeHeKep MO3BOJISET peru-
CTpUPOBATh Pa3pabOTUMKOB, JOOABIAT U YIAIATH UX MOJYJIH, OTCIICKHBATH BEPCUH,
MEHSATH PACHOJIOKEHUE XPAHHUIIUI U T. 1.

[HonmyunTs nepedeHs Bcex JOCTYMHBIX KOMaH] I03BoJIsieT koMaHaa help:

npm help
[HomyunTs AeTamBHYIO TOMOIIH IO JIF000I KOMaH/e MOXKHO TaK:
npm -h <commands>
Hanpumep, no komanze search, kotopas npegHazHaueHa AJsl IOMCKAa MOJTYJICH:
npm -h search
3.2.5. Npumep pa3paboTku cobcTBEHHOro Moayns
Kak yxe oTMedanoch, UCTIOIB3yEeMbIil KO 11eI1eco00pa3HO BBIHECTH B OTIEINb-
HBIH MOIynb (Wi Momyiu). IIpenronoxum, 9To moTpedoBajcs psa BCIIOMOTATEhb-
HBIX (pyHKIMH 11 paboThl co cTpokamMu. Hampumep, QyHKIus, kKoTopas npeodpasy-
et psa 3apesepBupoBaHHbix B HTML cumBomoB (<, >, & U T. 1) B CTPOKH, KOTOpPbIE
yacto HaszpiBatoT html entities (htm-cymiHOCcTH) M KOTOpBIE TpeAHA3HAYEHBI JUIS

BCTaBKH W TMPAaBHIBHOTO OTOOpaskeHMs 3TUX cuMBOIOB B HTML-nokymenrtax. Ota
(yHKIHS MOXKET BBITISIACTD CIEAYIOMNAM 00pa3oM:

function htmlEntity (str) {

var entity = ({
'&': '&amp; ',
'<': '&1E;T,
|>l:| &gt;l,
|||": l&apos;l,
rmr: o '&quote; !

}

for (var s in entity) {
var re = new RegExp (s, 'g');
var str = str.replace(re, entityl[s]);

}

return str;
}
3meck 00BEKT entity mpeAcTaBisieT coO00U TabIuIly, B KOTOPOH 3ape3epBUPO-
BaHHBIM CHMBOJIAM COTIOCTaBIISIIOTCS CTPOKH-CYIIHOCTH. DTOT JAJeKO HE TOJIHBIM
MepeyeHb MOXKHO JIETKO JIONOJIHUTh. B mocienyroniemM HUKIe Kaxablii TaKoi CUMBOJI
B 3aJJaHHON CTPOKE 3aMEHSETCS COOTBETCTBYIOLIEH CYIIHOCTBIO. /[ 3ameHbl uc-
MOJIB3YETCSI MEXaHU3M PETYJISIPHBIX BBIPAKCHUI.
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Jnst Toro 4To0BI 3TOT KOJ OBUT OCTYICH MOCIE €ro MOAKIIYCHUS KOMaHI0M
require(), HEOOXOAMMO €ro SKCIIOPTHPOBATH:

module.exports.htmlEntity = htmlEntity;

3nece skcroptupyercss QyHkmus htmlEntity. JltoOple 0O0BEKTBHI, KOTOPHIE
JIOJDKHBEI OBITH TOCTYIHBI BO BHEUIHEM (IT0 OTHOLICHUIO K MOIYIIO) KOJE, JOJIKHBI
OBITH DKCTIOPTHPOBAHBI TakUM 00pa3zoMm. Bmecto module.exports gacTo moiabp3yroTcs
CCBIIKO# exports Ha module.exports:

exports.htmlEntity = htmlEntity;

EcTb Taxke anpTepHATUBHBINA MYTh ClIENaTh T€ WM UHBIE HMeHa (TIepeMeHHbIE,
(YHKINU) TOCTYITHBIMU BO BHEIIHEM KOJie — OOBSIBUTH UX III00aIbHBIMH (AUPEKTHBA
global), HO Takol TOAXOJ UCIIONB3YETCS PEAKO.

[lycts npeacraBneHHBbIH- KON pa3MeliéH B ¢aitne ¢ umeHem htmlEntity.js, To-
r/1a TOAKJIIOYUT M UCIOJIb30BAThH 3TOT KOJ MOXKHO CIEIYIOIMM 00pa3oM:

var HE = require('./htmlEntity');
console.log (HE.htmlEntity ("' | & | < | > | \""));

Kpome cBoiicTBa exports, o0bekT module MMeeT MHOTO IPYrHX MOJE3HBIX
CBOMCTB, HanmpuMmep cBoicTBo module.parent, KOTOpoe CCHUIAETCS Ha ITOJIKIIOYHB-
MUl ero MOAysb. DTO CBOWCTBO IO3BOJISET ONPENEIUTh — IMOIKIIOYEH MOIYIb KO-
MaHA0H require() WM BBIIOTHSIETCS CaMOCTOSITENbHO. B Hamem ciydae MOXXHO, Ha-
MpUMep, MIPOaUarHocTupoBarh padoty ¢ynkmun htmlEntity() B ciayuae Hemocpeact-
BEHHOT'O BBITIOJTHEHUS] MOJTYJIS:

if (!module.parent) console.log (htmlEntity ("' | & | < |
SERNTIY

CaotictBo module.children, Ha000pPOT, CONEPKUT CCHUIKM HA MOZYJIH, MOJI-
KITFOYCHHBIE KOMaH oM require().

Haxkonern, cieayer uMeTh B BHUILY, YTO MOJYJH KAIIUPYIOTCS, TO €CTh €CIIH KO-
MaHJIa MOJKIIOUEHHsI MOIYJIS BBIIIOJIHSETCS BTOPOH pa3, TO 3TO HE BBI3OBET IIOBTOP-
HYIO 3arpy3Ky M BBITIOJHEHHUE Koja Moayns. [Ipu aTom npoBepsieTcss HACHTUPHKATOD
Mmoaysst (module.id) — ero abcomoTHBIN MyTh B (hailIOBOH cucTEME.

HanomuuMm Taroke, 4TO MOZYJb MOXET OBITh MPEICTABICH KaTaJloroM, CONEep-
JKaIIMM BCE COITYTCTBYIOLIME MOAYIO (aitbl. [Ipu aToM cTapToBBIM (haitiioM B 3TOM
Kartayore spisercs ¢aiin index.js (ecnu mHOe He ykasaHo B ¢aiine package.json B
ommcaTeNe main).

3.3. Http-cepeep
Anpo node.js cogepxut 3¢ PeKTUBHBIN U ONTUMU3UPOBAHHBIN KO 11 pabOTHI
¢ http-mpoTokonOM, KOTOPBIN HOCTYNEH MOCPEICTBOM MOAKIIIOYEHUSI BCTPOCHHOTO
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moayiis http. Dta yacTh sapa Hanmucana node=paspadborunkom Paiianom [lanom (Ryan
Dahl) na s3sixe C [3].

Monyne http npenocrasnser mns koaa JavaScript 4pe3BbIYaliHO TUOKUN HU3-
KOYpPOBHEBBIN HHTep(delic ais yrnpaBieHus http-ceppepom.

3.3.1. Oxo-cepBep
Peanusyem B ydeOHBIX IIEJIIX CBOCOOPA3HBIN 3X0-CepBEP, KOTOPHIH B Ka4eCTBE

oTBeTa Ha JM000H 3ampoc BRIAAET KIMEHTY COAECPKUMOE 3arojoBKa (METOJI 3ampoca,
MOJISI 3ampoca) M coAepkuMoe Tena 3ampoca. CepBep MOXKET OKa3aThCs IMOJIE3HBIM
JUTSL UCCJICJIOBaHUS pabOThI IPOTOKoja http. HaunéM ¢ moakimroueHuss MOAYJIS U CO3-
JlaHUs cepBepa:

var http = require('http');

var srvr = http.createServer (

function(req, res) {
res.end ("Hello World!") ;

1)
srvr.listen(3000) ;
console.log('0Ok"') ;

Merton createServer() mpuHMMaeT EIUHCTBEHHBIH mNapamerp — (QYHKLHIO,
npeaHa3HaYeHHYI0 A1 00pabOTKU LMKJIA «3allpoc — OTBET». JTa (yHKIMSA COOTBET-
CTBEHHO IIOJIy4YaeT JIBa MapaMeTpa — CCbUIKH Ha OOBEKTBI, OIMH U3 KOTOPBIX Mpea-
CTaBISIET 3ampoc, a Apyrod — otBeT. C nmomouipio Merona end() BBIMOIHSIIOTCS 1Ba
JIeHCcTBUS: KIMEHTY nepenaéres B Tene orBeta crpoka "Hello World!" u coenunenue
¢ KIMeHToM 3aBepmuaercs. s GOpMUpOBaHUS OTBETA MOKHO TAaKKE BOCIIONB30-
BaTbCsA METONOM Wwrite(), KOTOPHIM HE 3aBepliaeT coeAnHeHWe. Takum oOpazom, B
J000M cITydae MOCIeqHIM J0JDKeH OBITh BhI3BaH MeTo end() (MokeT ObITh U mapa-
MeTp). 3aroloBoYHasl 9acTh OTBeTa (opMHUpyeTCs aBTOMaTH4ecku. Eciau Tpedyercs
copMHpOBaTH TO WJIM MHOE II0JIE 3arojOBKa BPYYHYIO, TO JUIS 3TOTO MOKHO BOC-
oJIh30BaThCs MeToaoM setHeader(), Hanpumep:

res.setHeader ('content-type', 'text/html');

[Mpenycmorpensr Takxke meroabl getHeader(), removeHeader(), Ha3zHaueHue
KOTOPBIX O4EBUAHO. Takxke ciaelyeT OTMETHTh, YTOMaHUITYJIALUHU 3aT0JIOBOYHOH Ya-
CTBIO OTBETa BO3MOKHKI TOJILKO JI0 TIEPBOTO oOpamieHus k Mmetoay write() mm end().

MerTop 3ampoca MOKHO MOJYYHTh OCPEICTBOM cBoiicTBa req.method, a nmena
U COAEPKUMOE MOJel — mocpencTBOM cBoicTBa req.headers. Ilocnennee ccputaeTcs
Ha 00BEKT, CBOWCTBA KOTOPOTO COBMAJAIOT C UMEHAMU MOJICH, & 3HAYEHUS] CBOMCTB —
Ha 3HaueHus nonei. Takum 0O6pa3zom, CIIEAYIOMUI KO TO3BOIISIET BRIBECTH B OTBETE
METOJI 3arpoca U chOPMHUPOBAThH BeCh CIIMCOK IMOJICH 3ampoca:
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var http = require ('http');
http.createServer (fufiction (req, res) {

res.statusCode = 2004
res.setHeader ('Content-Type', 'text/html');
var

method = req.method,
headers = getHeaders (req) ;

res.end (
"<hl>" + method + "</hl>" +
headers

) ;

}).1listen(3000) ;

function getHeaders (req) {

var headers = [];
for (var nm in req.headers)
headers.push(nm + '=' + reqg.headers[nm]) ;

return headers.join ("<br/>\n") ;
}

B atom npumMepe yctanoBka 3aronoBka 'Content-Type' n ycTaHOBKa Kojia CTaTy-
ca SBIISIFOTCSl M3ITUIITHUMH, TIOCKOJIbKY MOJYJIb http BBITIOIHMI OBl 3TO aBTOMATHYECKH.
OpnHako 3T AEHCTBHS TOTPEOOBAIKCH OBbI, HATIPUMED, IJISI COOOIIEHHS KITUEHTY O T0-
CTOSTHHOM TI€PEMEILCHNH 3apOIIeHHOT0 pecypca: noTpeboBanoch Ovl B moiie location
yKa3aTh HOBOE pa3MelIeHUE pecypca, a KoJ| CTaTyca yCTaHOBUTh paBHBIM 301.

s monmydeHus Tena 3ampoca TpeOyeTcs OTCISKMBATh 3arpy3Ky NaHHBIX OT
KIIMEHTa Yepe3 ceTeBoe coennHenue. st 3Toro B Kiacce 3ampoca req mpeaycMoTpe-
HBI JiBa coObITHS «data»y u «end». [lepBoe cOOBITHE BOHHMKACT MIPH MOJYyUYECHUH Ove-
PEAHOH MOPIHY TaHHBIX, a BTOPOE — MIPH OKOHYAHWH TepeJavn JaHHbIX. bynem Ha-
KaITuBaTh MOpIuH JaHHBIX (chunk) cnemyronmm obpazom:

var chunk arr = [];

reqg.on('data', function (chunk)
chunk arr.push (chunk) ;

1)
3nech oThenpHbIE MOpIHH AaHHBIX (chunk) mpencraBieHb HHCTAHIMSAMU CIIe-
HaIsHOTO Kitacca Buffer. OTu mopun HakaruiMBaroTCs B MacCHBE M TIOCIIC 3aBep-
LICHUS Mepellaud AaHHBIX KIMEHTOM WX MOXKHO JIETKO NpeoOpa3oBaTh B OOBIYHOE
CTPOKOBOE TIpe/ICTaBICHUE C TIOMOIIBI0 MeToioB concat() u toString(). [lepBriit u3
HUX OOBEIUHSIET 3JIEMEHTHl MacCHBa B €IUHOE IEJI0e, a BTOPOH — MpeodpaszyeT mo-
Jy4YMBIIMICA B pe3ysibTare Oydep B 00bIHYIO0 CTPOKY JavaScript:
reg.on('end', function() {
var body = Buffer.concat (chunk arr).toString() ;

13N
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3/1ech K€ YMECTHO pealn30BaTh BbIAauy KIUEHTY OTBETa OT cepBepa. Ecmu
00BEAMHUTH BCE BMECTE, TO MOJIYYUM CIICTYFOINNN KOJI:
var http = require('http');
http.createServer (function(req, res) {

var chunk arr = [];
reg.on('data', function (chunk) {

chunk_arr.push (chunk) ;
1)
reqg.on('end', function() {
res.statusCode = 200;

res.setHeader ('Content-Type', 'text/html');

var
method = reqg.method,
headers = getHeaders (req),
body = Buffer.concat (chunk arr).toString() ;

res.end (
"<hl>" + method + "</hl>" +

headers +
"<hl>Body</hl>" +
body
) i
IF

}) .1listen(3000);

console.log('0Ok') ;

function getHeaders (req) {

var headers = [];
for (var nm in req.headers)
headers.push(nm + '=' + req.headers[nm]) ;

return headers.join ("<br/>\n") ;

OTMeTuMm, 4TO ecinu TpedyeTcs TOYHOE BOCIIPOU3BECHHE 3ar0JI0OBKa OTBETA, TO
MOXHO SIBHO — KaK €CTh — OTIPAaBHTh 3ar0JIOBOYHYIO YacTh KJIMEHTY C MOMOIIBIO
merona writeHead(), Hampumep Tak:

res.writeHead (200,
'Content-Type': 'application/json',
'X-Powered-By': 'bacon'

13K

59



Haxonern, uTo0b! yBUAETh pe3yibTaT pabOThI 3XO-CepBepa I 3ampoca ¢ Te-
noMm (POST), MoXHO IepBOHAYAIBHO 3arpy3uTh hopmy:

<form method='POST' action='http://localhost:3000'>
<input type='text' name='f1ldl'>

<input type='text' name='fld2's>

<input type="submit" value='QOk'>

</form>

C N

e B HpeI[CTaBHeHHLIfI KOa mpejiaractcsa CaMOCTOATCIbHO I[O6aBI/ITI>

00paboTKy OIMMOOK — PEaKkIMi Ha COOBITHUE «eITor» IS 3ampoca U Uit

OTBETA:
reqg.on('error', function(err) { .. });
\ res.on('error', function(err) { .. }); /

3.3.2. ®annoBbIN cepBep

Peus unér o mpocreiiiem cepBepe Mo 0OCTYKMBAHUIO CTATUYECKUX (ailjIoB,
nogo6HoM Apache wnu IIS. [l peanuzaunu notpedyercs AONOTHUTEIBHBIA MOIYIIb
mime (1 paboTHI ¢ Mime TUIIAMH JaHHBIX ), 0 KOTOPOM IIIJIa Peub BBILIE U KOTOPBIH
CleyeT yCTaHOBHUTh, €CIHM OH ewmé He ycTaHoBieH. Kpome 3toro, morpebyroTcs
BCTpOeHHBIe MOAyJH fs — st paboTsl ¢ aitnmoBoit cuctemMon, path — s maaumynm-
poBaHMS My TSIMH K (paiinam, 1, KOHEYHO, http.

OmpenenuM, Kak M I0JIaraeTcsi, KOPHEBOM KaTaJor cepBepa B IEPEMEHHON
root. OTHOCHTEIIFHO 3TOTO KaTajora OINpPEAeNsieTCsl MOJOKEHHE 3arpalinBacMoro
KIMEHTOM pecypca, IMOJHBIM IyTh K KOTOPOMY BMECTE ¢ UMEHEM OyaeM XpaHHTh B
nepeMeHHOU abs path. Urenwe naHHBIX W3 Qaiia_MOXeT OBITh pPeaIr30BaHO IO0-
pasHoMy, Hanpumep ¢ nomoinbsio Merona readFile():

fs.readFile (abs _path, function(err, data) ({
if(err) { } else { }
)

Mertony nepemaroTcs [Ba mapamerpa: myTh K ¢ainy u GyHKIus, Kotopas Oyaer
BbI3BaHa TI0CIIE TOTO, KaK JaHHble Oy yT npounTtanbl B Oydep data. Eciam mo xakuMm-to
npuauHaM ¢aiil He MOXKET OBITh MPOYMTaH, TO MEpeMEHHas err OyleT cChuIaThCsl Ha
00BeKT, copeprkarmii nHdGopMaluio 00 omudke. ITy MHOOPMAIIMIO CIIEAYET IIpoaHa-
JU3UPOBATH (B OJIoKe mociie if) 1 cooOIMTh 00 3TOM KIMEHTY C COOTBETCTBYIOIIUM KO-
noMm craryca. Ecnu ¢daiin mpounTan ycneniHo, To Oydep data ciemyer «0oTaAaTh» KIUECH-
Ty C IOMOUIBIO MeTo/a write() U 3aBEpLINTh COeANHEHHUE C ToMolIbio MeToa end().
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[Ipexne yeMm MBITaThCSI MPOUYUTATH (aiiil, CleAyeT MPOBEPUTH €ro CYIIECTBO-
BaHHE C MOMOIIBI0 QYyHKIHMHU eXists(), SKCIOPTUPYEMOH BCE TEM ke MoIyJieM fs:

fs.exists (abs path, function(exists) {
if (exists) { } else { }

1)

Ecnu ¢aiin He cymecTByeT, TO COrNIACHO MPOTOKOMY http ciieayeT BbAATh K-
€HTY COOTBETCTBYIOLIEE cOOO0IIEeHHe ¢ KoJoM cTaryca 404 (B O610Ke mociie KIr4eBo-
ro cioBa else).

Hns popmupoBanus nonst Content-Type Bocmonb3yemcsi metogoMm lookup()
MOJyJII mime:

var mime type = mime.lookup( path.basename (abs path) );

Tunm maHHBIX mime ompesenseTcs Mo UMeHU (aiia, KOTOpoe BBIIEIIETCS U3

abs_path ¢ momorisio MeTona basename() Moayis path. 3aMeTHM, YTO B COBPEMEH-

HBIX Bepcusx Moaysst mime meron lookup() 3amenén Ha meton getType().
OO0beuHNM BCE BMECTE W B PE3yJIHTATE MOTYUUM CICAYIOIINN KO/

var fs = require ('fg")’;

var path = require('path');

var http = require('http');

var mime = require('mime') ;

var root = './public', abs path = '';

http.createServer (function(req, res) {
var url = req.url;

abs path = root + url;
if (url == '/') abs path += 'index.html';

var mime type = mime.lookup( path.basename (abs path)

) i

fs.exists (abs _path, function (exists) {
if (exists) {
fs.readFile (abs path, function(err, data) {
if (err) {}
else {
res.writeHead (200, {
'Content-Type': mime type
})
res.write(data) ;
res.end () ;
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}) .1listen(3000) ;

{

< DTOT KOA IpeAaaraercs IOMOJHUTh aHAJIM30M OIIMOOK C BbIJA-
Yyel KIMEHTY COOTBETCTBYIOIIMX COOOIIeHNH. Takke MOXHO Mpeay-
CMOTpETh K3IINpOBaHue GaioB B IaMsTH CEpBeEpa.

Mo:kHO OTKa3aTbCsl OT 4YTeHHs coiepxumoro (aitna B Oydep mamstu nemu-
KOM, a Pean30BaTh NOTOKOBBIH CI10CO0 YTEHMs € OTAauYeH MOPLUN CUMTAHHBIX JaH-
HBIX KJIMEHTY:
var stream = fs.createReadStream(abs path) ;

stream.on('data', function (chunk) {
res.write (chunk) ;

1)
Takoif moaxon xopom s 00JbIIKUX (HalIoB, MOCKOJBKY TpeOyeT MEHbIIe
OTepaTUBHON MaMSTH KOMITBIOTEPA.

3.4. Web-cokemsl Ha npumepe peanu3ayuu npocmelwezo Yyama
nosib3oeamesiel

CepBHCHI, TTIOCTPOCHHBIC Ha OCHOBE MPOTOKOJNA http, HE MO3BOJIAIOT AEpKATh
CBSI3b KJIMEHTA C cepBepoM MOoCcTostHHO. Texuomorus AJAX B 3TOM IUTaHe HE HCKITIO-
yenne. Kimment nnnnuupyer TCP-cBsA3b ¢ cepBepoM, KOTOPHIN OKHIAeT BXOSAIINE
COCJIMHEHUSI, IPOCITYIINBas 3aJaHHbIi opT. [locie coennHeHnsT MPOUCXOTUT OOMEH
JAHHBIMHA MEXJY CEPBEPOM U KIMEHTOM COTJIACHO http-TIpOTOKONY, M3BECTHBIN Kak
LUKJI «3aIIpOC — OTBET» U COEMHEHNE 3aBEPIIACTCS.

B T0 e Bpems cyiecTByeT MHOKeCTBO online-3a/1a4 B peaibHOM BpeMeHH, KO-
r7la JaHHBIE CO CTOPOHBI cepBepa JOJKHBI OBITH MepeAaHbl HeMeJIeHHO. B atoMm ciy-
Yyae CoeIMHeHUE He JIOJDKHO Pa3phIBaThCs IMOO TOJKHO MHULIMHPOBATHCS CO CTOPOHBI
cepeepa. OHaKo B MOCIEAHEM! CITydae KIIMEHT U CEPBEP MPOCTO MEHSIOTCS MECTAMHU.
[Ipocreiimum mpuMepoM TaKOH 3aauyll MOXKET SIBIATHCS OpraHu3auus oouieHus (Ja-
Ta) HECKOJBKHUX KiIneHTOB. COooOIIeHre, TOCTYyNUBIIEE OT OJHOTO KIMEHTA, JOJHKHO
OBITH PETPAHCIMPOBAHO CEPBEPOM BCEM OCTAIBHBIM MOJKIIOYUBIIEMCS KITHCHTaM.

CymecTBYIOT pa3iuyHble clocoObl pemeHus nogo0HbIX 3agad. Eciu ucnons-
3yeTcs UCKIIOUUTENBHO http-mpoTOoKOo, TO MPOCTEHIINI BapUAHT PEIISHUs — 3TO Iie-
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puonndeckuii AJAX-onpoc cepBepa cO CTOPOHBI KJIMEHTA, HAIPUMEP C MEPHOJOM
0.5 cexyHzpl, Tak 4TOOBI HE IPOMYCTHUTH MOsIBICHUE Ha cepBepe online-gaHHbIX. Of-
Hako Takoil moaxon (u3BectHbI kak AJAX Polling) npeamnonaraer cIuIIKOM Hampsi-
xEHHbI Tpapuk. [pyroe pemenue, nzBectHoe kak AJAX Long-Polling, npeamnosna-
raeT 3aJepKKy OTBETa cO CTOpOHBI cepBepa. Cepmep >kaA€T mosBieHus online-
JaHHBIX, TEPeAaéT UX KIMEHTY W 3aBepIIaeT MUK «3arpoc — OTBET», a KIUCHT TYT
ke mHAnUUpyeT HoBbIi Long-Polling 3anpoc. [Ipo6iema Takoro moaxona — ITUHHBIE
3aIep’KKU [IUKJIOB 0OOMEHa «3aIrpoc — OTBET», KOTOPbIE CEpBEPHI U KIMEHTHI HE BCe-
r71a IPUBETCTBYIOT, @ HOTIA U 3aIlIPEeIIatoT.

Haxownern, pemennem mogo0HBIX 3a7ad MOXKET OKa3aThCs UCIIOIb30BaHHE wWeb-
COKETOB. B 3TOM ciydae KIMEHT yCTaHaBIMBAeT COCIUMHEHHE C CEpBEpOM web-
COKETOB W YK€ He pa3pbIBacT 3T0 coeanHeHune. CepBep MMeeT BO3MOXKHOCTh HEME/I-
JICHHO TIepellaTh KJIIMEHTY JaHHBbIE B PealbHOM BpeMEeHH. TeXHOJIOTrHs Web-COKEeTOB
noanepxuBaetcst crangaprom HTMLS, a mnardopma node.js pacnoiaraetT MoyJisi-
MU IS pean3alii CEpPBIUCOB Web-COKETOB.

Kak Tonmpko KIIMEHT pelii, 4To'oH Xo4eT OTKphITh WebSocket, cosnaetcs crienu-
ANBHBIN javascript-00beKT. IToT 00BEKT ¢o3aaér TCP-coennHeHne K 3a1aHHOMY TTOPTY
cepBepa U BbLAACT HEMHOTO HeoOpruHbi GET-3anpoc — ¢ 1ONOMHUTENEHBIMU 3ar0JIOB-
kamu. Eciu cepep nonnepxuBaer WebSocket, To o oTBevaer. Ecnu knmenTa 3to ycr-
pauBaet, To TCP-coeanHeHne ocTaércsi OTKpBITBIM — KaHan 0OMeHa JaHHBIMHU rOTOB. [a-
Jiee KJIMEeHT U CEPBEP BBICTYMAIOT PAaBHOIIPABHBIMH Y4AaCTHUKAMU OOMEHA TaHHBIMU.

OOMeH BBINIOTHSAETCS B BUAE JaTa-(ppeidMOB CIEAYIOMIEro BUAA!

0x00, <cTpoka B kommpoBke UTF-8>, OxFF

To ecTs IPOCTO CTPOKA TEKCTA, K KOTOPOU CIIeper MPUCTABIIEH HyJIeBOW OalT
0x00, a B xonne — OxFF. Tak ke MOXXHO TepeaaBaTh U OMHapHBIE AaHHbIE. [ HUX
MCTIONIB3yeTcs naTa-(hpeiim cneayroniero Buaa:

0x80, <mimMHa - OOMH MJIM HECKOJIbKO 0anT>, <Tejo coobue-
HMA>

UrtoObl HE co3/1aBaTh OrPaHUUCHNI Ha JJTHHY MepeiaBacMOro COOOIICHHUS U B TO
JKe BpeMsl He pacxXoAoBaTh OalThl HEpalMOHAIBHO, pa3pabOTYMKK MPOTOKOIA MCIIONb-
30BaJIM CIEAYIOMINHA anropuT™. Kaskaplii 6aiiT B yKa3aHUH JJTUHBI pacCMaTpUBAETCSI 110
YacTsSM: CaMblil CTapIIMii OUT yKa3bIBaeT, SBISETCS JM ATOT OaiT nocnenaum (0) wmm
JKe 3a HUM ecTb apyrue (1), a maaamue 7 OUTOB coliepkaT COOCTBEHHO JaHHBIE.

3.4.1. Pa3paboTka KNMeHTCKOM 4YacTu 4yaTta

ITopsimox paboTer yata creayrommii. OdepeHol y4acTHUK (KJIHEHT) IMOCe yC-
MENHOTO MOJAKIIOYCHUSI K CEpBEPY WEeb-COKETOB MOJYyYaeT OT HEro UCTOPHUIO yara
(mocnemuaue 100 cooOrieHuii), a B TIEPBOM COOOIIEHUH CEPBEPY OMPEICISET CBOE
ums. [loayuuB uMs, cepBep Ha3HAYaeT I[BET JUIS MOJCBETKH COOOIICHMIA IMOJKIIIO-

63



YMBILIETOCA KIMEHTa (A1 HarlsAHOCTH). Bee ocTambHble COOOLIEHHS OT 3TOTO KITHU-
€HTa PEeTPaHCIUPYIOTCS CEPBEPOM BCEM TOJKITIOUUBIIEMCS YIaCTHUKAM YaTa.

Wnnexcuas crparnna (index.html) comepxut mone ¢ comepXxuMbIM 4arta (con-
tent), B KOTOpOM OyayT 0TOOpa)kaThcsi COOOIIEHHUS BCEX YYaCTHHUKOB, ITOJIE TSl BBOJA
coo01eHui (input), BCoMoraTelIbHOE I10JIe cTaryca (status):

<!DOCTYPE html>

<html>

<head>
<meta charset="utf-8"»>
<title>Chat</title>

</head>

<body>
<div id="content"></div>
<div>

<gspan id="status">CoemmuHeHne. . .</span>

<input type="text" id#EMinput" dis-
abled="disabled" />
</div>
</body>
</html>

[MpexycMoTpuM Takxke CTHICBOE O(POPMIICHHE ISl TPEICTABICHHBIX dIIEMEH-
TOB HHTepdeiica:

<style>

*
font-family:tahoma;
font-size:12px;
padding: 0px;
margin: 0px;

}

p { line-height:18px; }

div { width:500px; margin-left;auto; margin-

right:auto;}

#content {
padding:5px;
background: #ddd;
border-radius:5px;
overflow-y: scroll;
border:1px solid #CCC;
margin-top:10px;
height: 160px;

}

#input {
border-radius:2px;
border:1px solid #ccc;
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margin-top:10px; padding:5px; width:400px;
}

#status {
width:88px;
display:block;
float:left;
margin-top:15px;

}

</style>

DTy CTUIIEBYIO TaONHIly CIeayeT pasMecTuTh B cekmmu head. J{ms paboTsI ¢
JIOKyMEHTOM OyaeM IO0JIb30BaThes OuOmuorekor jQuery, a IporpaMMHYIO 4acTh
pasmectuM B daiiie frontend.js:

<script src="jquery.js"></scripts>
<script src="frontend.js"></script>

OTH CTPOKH TaKKe pa3MecTUM B cekiun head.

IMpexxae Bcero mpoBepsieM — TOAICPKUBAET JIM Opay3ep web-coketsl. Ecim
HET, TO co00IIaeM 00 3TOM I0JIb30BATENIO B MOJIE content, raCM BCE OCTAJIbHBIC IM0-
JIsl ¥ 3aKaHYMBaeM padoTy:

$ (function () {
var content = $('#content');
var input = $('#input');
var status S('#status') ;
var myName = '', myColor = '';

I

// B Opaysepe Firefox ceoit BcTpoenHuit WebSocket
window.WebSocket = window.WebSocket || win-
dow.MozWebSocket ;

// Ecnu Opaysep He HomaepxrBaeT web-coxkerTs
if (!window.WebSocket) ({
content .html (
S('<p>', {
text: 'Bam Opay3ep He NonmepxmuBaeT web-coxeTrsr'
1)
)
input.hide () ;
S('span') .hide () ;
return;
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[Mepemennbie myName u myColor npeycMOTpeHsbI [Tl XpaHSHUST IMEHH yda-
CTHHMKA YaTa M IBETa JUIi MOJCBETKH ero cooOmeHuil. [lamee meitaemcest MOIKIIO-
YHUTHCS K CepBepy, co3naBas o0beKT connection Tuna WebSocket:

var connection = new WebSocket ('ws://127.0.0.1:1337"');

OTOT O0BEKT SABJISICTCS TEHEPATOPOM COOBITHI: open (IIPH YCHEIITHOM O KITIO-
YeHHH), error (TIpU BO3HUKHOBEHUM OIMMOKHM) U message (Korja MpUXOAUT COOOIIe-
HUe OT cepBepa). CiaenyeT npeayeMOTPETh PEakIliy Ha BCE COOBITHS.

B ciydyae ommbku moctyraem) Tak ke, Kak Mpu OTCYTCTBUH MOJCPKKU Opay-
3epoM web-COKETOB:

connection.onerror = function (error) {
content.html (
$('<P>': {
text: 'llpobOJsieMBl CBA3M C CcepBepoM'

1)
)i
input.hide () ;
$('span') .hide() ;

¥
HpI/I yCHeIHHOM IIOAKIIFOYCHUH T'OTOBUM IT0OJIB30BATCIIA K BBOHy CBOCTO UMCHMU.

connection.onopen = function () ({
input.removeAttr ('disabled') ;
status.text ('Bregure cBOE& mMd: ') ;

}i

[pexne yem nepedTi Kk 00pabOTKE AaHHBIX, IOCTYIHBIINX OT CEpBEpa, pac-
cMoTpuM (popmar 3TUX JaHHBIX. JlaHHBIE OT cepBepa IOCTYNAOT B BUAE jSON-CTPOK,
KaXKJasi U3 KOTOPBIX OIUCHIBAET OOBEKT C ABYMS MOJISAMI: TIEPBOE MOJIE — 3TO THII TI0-
CTYNHUBIIUX JaHHBIX (type), a BTOpoe — 3TO COOCTBeHHO camu JaHHbIe (data). JlanHbIe
MOTYT COJICpKaTh Ha3HAYCHHBIM CEPBEPOM IIBET JJIS MOJCBETKH COOOIICHUM, UCTO-
pUIO YaTa Wi BHOBB MOCTYIUBIIEE COOOIICHHUE OT JIFOOOTO JIPYroro y4acTHUKA Yara.
B nepBom ciyuae none type Oyner comepikarb CTpoky color, Bo-BTopoM — history,
HaKOHeIl, B TpeTbeM — message. Eciu nepenaércst uctopusi, To JaHHEIE, B CBOIO O4Ye-
penb, OyayT mpencTaBisTh MaccuB mociemaHux 100 cooOlneHui y4yaCTHHKOB YaTa.
Kasxp1ii 31eMEHT 3TOr0 MaccuBa — 00OBEKT, KOTOPBIH COAECPKUT UMs aBTopa (author),
TeKcT coobmieHus (text), et (color) u Bpems coobmenus (time). CooOmeHus: Boc-
MPOU3BOJATCS B OKHE content PyHKITUECH:
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function addMessage (author, message, color, dt) {
content .prepend ('<p><span style="color:' + color +

|||>|+

author + '</span> @ ' +

(dt.getHours() < 10 ? '0' + dt.getHours()
dt.getHours()) +

e+

(dt.getMinutes() < 10 ? '0' + dt.getMinutes()

dt.getMinutes()) +
': ' + message + '</psiib
}

CornacHo ¢opmaty cooOIeHuil cepBepa, MX 00pabOTKa BBINOIHACTCS Clie-
IOYIOLUIMM 00pazoMm:

connection.onmessage = function (message) ({
try {
var json = JSON.parse (message.data) ;
} catch (e) {

console.log ('Ommbka dopmaTa JSON: ', message.data) ;
return;

}

if (json.type === 'color') {
myColor = json.data;
status.text (myName + ': ').css('color', myColor);
input.removeAttr ('disabled!') .focus () ;

} else if(json.type === 'history') {

// xaxmoe coofleHMre U3 UCTOPUM B OKHO C COIEPXMUMBIM
yaTa
for(var i=0; i < json.data.length; i++) {
addMessage (json.data[i] .author,
json.datal[i] .text,
json.datal[i] .color, new
Date(json.datal[i] .time)) ;
}
} else if(json.type === 'message') { // coobumenue
YJ4aCTHMKa 4YaTa
// TO3BONMMM MOJL30BATEJIO BBECTM CBOE COOOUEHME
input.removeAttr ('disabled') ;
addMessage (json.data.author, json.data.text,
json.data.colory new Date(json.data.time)) ;
} else {
console.log ('HexkoppekTHEY QopMaT OaHHHX OT CepBepa:
', Json) ;
}
}i
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B mpencrasnennom ¢parMente kona npu oopaboTke cooOueHuii Tuna color u
message cHumaeTtcs 0sokupoBka (disabled) ¢ monst BBoga (input). Heooxonumocts B
3TOM ACWCTBUH CTAaHOBUTCS MOHSATHOM, €CIIM Pa300paThes ¢ MOPIIKOM OTHPABKU CO-
oOmIeHui Tmoip30BaTelNs Yara. M3HauanpHO 1Mosie BBOJAa cooOmieHmii (input) Hemoc-
tynHo (disabled), a craryc (status) cooOmaer o mpouecce coexamneHus. [locie yc-
NEIIHOrO MOJAKIIUeHUs youpaercs atpuOyT disabled — mosie BBoga cTaHOBUTCS AOC-
TYITHBIM, @ CTaTyC IOJCKA3bIBA€T O HEOOXOJMMOCTH TIPEJICTAaBUTHCS — BBECTH CBOE
uMs (B 00paboTarke cOOBITHS Open, MpeAcTaBIeHHOM BbItie). [lomp30BaTens BBOIUT
UM 1 HOKIMAeT KJIABHILY «BBOI» (return). VIMs 10KHO OBITH OTIIPABIIEHO CEpBEpY,
a ToJie BBOJIA BHOBH 3a0JIOKHPOBAHO 10 T€X MOpPsdIoKa HE OyJeT MOJydeH OTBET OT
cepBepa — LBET COOOMICHUI. DTUM IIBETOM B IOJ€ CTAaTyCa BOCTIPOM3BOAMTCS HMS
YyYacTHHKA YaTa

AHAJIOTUYHO BBITIOJHSETCS OTIPaBKa COJIEPKATEIbHBIX COOOIEHUH MOIh30Ba-
TeJIs — 10 HaXKaTHio KiaBuinu return. [lose BBoa 6I0KUpyeETCst 10 MOMEHTA TOTy4e-
HUS OT cepBepa dXa OTIPABICHHOTO COOOLICHUS. X0 03HAYAET, YTO COOOIIECHHE OT-
MPaBJICHO YCIIEUIHO U €r0 MOKHO BOCTIPOM3BECTH B TOJIE content.

OnwucaHHble EfCTBUS pean3yeM B 00padO0TIMKe HaXKaTHs KIaBHIIH return:

input .keydown (function (e) {
if (e.keyCode === 13) {
var msg = $(this).val(); if(!msg) return;
// oTceIlaeM CooOlleHUEe CepBepy
connection.send (msg) ;
S(this) .val(''");
// BIokupyeMm Iojie BBOJa IOKa CEpBEpP HEe OTBETUT

input.attr('disabled', 'disabled');
// mnepeBoe cooblieHMe OT MOJIb30BaTeJIa — €T'0 UMS
if (myName === false) myName = msg;

1)

Haxonern, MOXXHO TIpeAyCMOTPETh PEaKIUIO Ha OTCYTCTBHE OTBETA CepBEpa B
TEUEHUE ONPEACIIEHHOTO IPOMEKYTKA BpeMEHH — TaiiMayTa (HampuMmep, mocie 3 ce-
KYHJT OKUJIAaHUSA):

setInterval (function()
if (connection.readyState !== 1) {
status.text ('Error') ;
input.attr('disabled', 'disabled');

input.val ('CepBep He oTBeuaeT') ;

}

}, 3000);
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9

e Hpe;[naraeTcsl CaMOCTOATCIIBHO CKOMIIOHOBATh IIPCACTABJICH-
HBIC (bpaI‘MGHTI:I Koaa B €AMHOC LI€JI0C€ — COCAUMHUTL UX B TOM IIOCIIC-
JOBAaTCJIbHOCTH, B KOTOpOI‘/'I OHU NPUBEACHBI B TCKCTEC.

3.4.2. Pa3spaboTKka cepBepHOM YacTu 4aTa

Jlns peanm3anui cepBepa BOCIONB3YEMCS JOMOIHUATEIBLHBIM MOIYJIEM WwWeb-
socket (onucanue 3aech: https:// www.npmjs.com/package/websocket). Ilepexomum B
Manky pa3paboTKy YaTa ¥ yCTaHABIMBACM 3TOT MOYIIb:

npm install websocket

[Tockonbky cepBep web-COKETOB MCHOJB3YET COEANHEHHE, KOTOPOE MepBOHA-
YaIbHO YCTaHABIIMBAETCS MEXIy KIHEHTOM U web-cepBepom (tcp-coenuHeHue), To-
TpeOyercs peann3oBaTh Takxke U web-cepsep. C HEOONBITMME U3MEHEHUSMH MTOBTO-
PUM peaNn3anuio MPoCTEUIero web-cepBepa, o JpoOHO OMMCAHHOTO BHIIIIE:

// C TakuMmM uMeHeM cepBep OyIeT BUIEH B CUCTEME, Halpu-
Mep,

// B Uunix-nomoBHEIX cUCTeMax 10 KOMaHIe 'ps' mim 'top'
process.title = 'node-chat';

// TlomkaodaeM MOOYJIM

var webSocketServer = require ('websocket') .server;
var http = require('http');
var fs = require('fs');

7

var mime require ('mime'

var path = require('path');
var htmlEntity = require ('

./htmlEntity') .htmlEntity;

// Vicropua uara - nocjemume 100 coobumeHMmn
var history = [ 1;

// COMCOK COeIOMHEeHM) AaKTMBHEIX KJIMEeHTOB
var clients = [ 1;

// lBeTa, KOTOPHE Ha3HAUYAeM yUYaCTHMKAM daTa
var colors = [
'red', 'green', 'blue!, 'magenta', 'purple', 'plum',
'orange'
1;
// TlepememaeMm LBeTa
colors.sort (function(a,b) { return Math.random() > 0.5;

o)
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/**

* http-ceprep

*/
var server = http.createServer( function(reqg, res)
var filePath = '';

if (reqg.url == '/') filePath = './index.html';
else filePath = '.' + reg.url;

fs.exists(filePath, function(exists) {
if( lexists )
res.writeHead (404, { 'content-type': 'text/plain’
Y o)

res.write('Not found') ;
res.end () ;
return;
}
fs.readFile (filePath, function(err, data) {
if (err)
res.writeHead (404, { 'content-type':
'text/plain' } );
res.write('Not found') ;
res.end() ;
return;
}
res.writeHead (200,
'content-type': mime.lookup (

path.basename (filePath) ) 1) ;

res.write (data) ;

res.end() ;

1)

1)
1)
server.listen (1337, function()
console.log((new Date()) + " cepBep CJaymaeT IIOPT
1337");

1)

B npuBenénnom ¢parmMente Koja nmoakiIovaeTcs Moayis htmlEntity, koTopsiii

MIPEJICTaBJIeH BhIIIE U KOTOPBIN AOKEH OBITh CKOMUPOBAH B Mamky mnpoekra. Kpome

9TOTO, 3]IECh e ONpeeIeHbI TJI00aIbHbIE MAaCCUBHI: history — JJisi XpaHEHHsT UCTOPUH

yara (100 mocinequux cooOmeHui), clients — s XpaHeHHst 0ObEKTOB, MPECTABIISIO-

IHUX COCAMHCHUA C CEPBECPOM AKTUBHBIX YYACTHUKOB 4aTa, U colors — AJIA XpaHCHUA

Ha3BaHMI LIBETOB, KOTOPHIE TYT K€ NEPEMEILUBAIOTCS B CIIy4ailHOM IIOPSIIKE.
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Tenepb MOXKHO CO31aTh cepBep Web-COKEeTOB, KOTOPBIN «IIPUBA3aH» K CO3/1aH-

HOMY 00BEKTy web-cepBepa («IPHUBS3aH» 3HAYMT IMOJB3YETCSA tCP-COCAMHEHHEM C
KITMEHTOM web-cepBepa):

var wsServer = new webSocketServer ({

// CepmBep WebSocket npmeszan k HTTP-cepeepy.
// 3Bamnpoc WebSocket - sTo npocTo pacumpenHens HTTP-
3amnpoc.

// (http://tools.ietf.org/html/rfc6455#page-6)
httpServer: server

1)

LenTpanpHol yacThio pa3padaTbIBAEMOro Koja sABJsieTcss pyHKIHs 00paTHOro

BBI30BAa — PEaKLMs HAIEro cepBepa web-COKEeTOB Ha IONBITKY MOJKIIOUEHHS OYe-
PENHOrO yJacTHHUKA YaTa:

wsServer.on ('request', function(request) {
console.log((new Date()) +

CoenuHeHme oT ' + re-
quest.origin) ;

// TlpoBepsgeM, UYTO KJMEHT MOIKJIYaeTCd C Hamero cakira
// (http://en.wikipedia.org/wiki/Same origin policy)

var connection = request.accept (null, request.origin) ;

// coxXpaHgeM 3TO COeIMHEHMEe UM 3aloMMHAEM €TI0 MHIEKC B
Maccusee,

// YTOOH yHajJuTh NPU OTKJIOUEHMM KIMeHTa (CobbTue
'close!')

var index = clients.push(connection) - 1;

var userName = false;
var userColor = false;

console.log((new Date()) + ' CoemmHeHUe NOPUHATO') ;

// oTCBUIaeM MCTOPMI UaTa
if (history.length > 0) {

connection.sendUTF (JSON.stringify ( {
type: 'history', data:

history
} o))

Takum 00pa3om, IpH YCIEITHOM MOJIKIIOUYEHUH CChUIKA Ha 3TO MOAKIIOYCHUE
(connection) coxpaHseTcsl B MacCuBe clients, a KIIMEHTY OTCBUIAETCSI HCTOPHSI yaTa
WHpeke cchlUTKK 3alOMHUHAETCSA B TepeMeHHOl index — oHa moTpedyeTcst B TanbHei-
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nreM a7 e€ yaajueHus Npy OTKIIoueHHH KiueHTa. [log uMs M uBeT KineHTa pesep-
BUPYIOTCS IIEPEMEHHBIE C COOTBETCTBYIOIIMMH UMeHaMu — userName u userColor.

Jus obwekra connection peann3oBaHbl coObITHS message u close. IlepBoe
MIPOUCXOIUT TPH MOJTYYCHUU COOOIIEHUS OT KIMEHTAa, @ BTOPOE — MPHU OTKJIFOUYCHUHU
kiueHTa. [Ipex/e ueM nepeiTn K ONMcaHuo 00pabOTYNKOB, OTMETUM, YTO BCTABUTH
WX CIIeAyeT BMECTO MHOTOTOYMS B TIPEJCTABICHHOM BEIIIE (pparMeHTe Koa.

[TomyunB cooOrienne ot KiMeHTa (COOBITHE message), eCIH 3TO COOOIIeHNEe He
SIBIISICTCS TICPBBIM, PETPAHCIUPYEM €TI0 BCEM OCTAIbHBIM YYaCTHHKAM, HH(OpMaIus
0 TIOJIKJTFOYCHUH KOTOPBIX COIEPKHUTCS B MaccuBe clients. Eciim coobmienne meproe
(B mepeMeHHO username OTCYTCTBYET MMsI TTOJIb30BATENS), TO B COOOIIEHUH COMEp-
KHUTCS UMS KIMEHTA, KOTOPOE CIEJyeT 3allOMHUTh, & KIIMEHTY OTOCNATh LBET LIS
BBIJICJICHHSI €70 COOOIIICHMIA:

connection.on('message', function (message) {
if (message.type === 'utf8') { // npuHuMaeM TOJBKO
TEeKCT

if (userName === false) { // nepsoe cooBumeHue - umsa
KJIMEeHTa

// BaloMHUM MMS
userName = htmlEntities (message.utf8Data) ;
// HazHauMM LUBET COOOMEHUN MOOKJINUMBIIETOCS KJIMEHTA
userColor = colors.shift () ;
// oTnpaBMM LBET KJIMUEHTY
connection.sendUTF (JSON.stringify ({
type:'color', data: userColor
1)

console.log(

(new Date()) + ' IlonbsoBaTeJsb IO MMeHeM: ' +
username +
' u uBeToM ' + userColor

} )
else { // perpaH¢iupyeM COOOUWEHUE OCTAJIBHBIM ydYaCTHM-
KaM yuaTa
console.log(
(new Date()) + ' IoxyueHOo coofueHue oT ' +
userName + ': ' + message.utf8Data

) ;

// COXpaHMM 3TO COOBIEeHUe
var obj = {
time: (new Date()) .getTime (),
text: htmlEntities (message.utf8Data),
author: userName,
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color: userColor

history.push(obkj) ;
// ypexem ucTopu mno0 100 NOCHeIHMX COOOBIEHUM
history = history.slice(-100);

// peTpaHcIupyeM COOOleHMe BCEM y4JaCTHMKAM daTa
var json = JSON.stringify({ type:'message', data:
obj });
for (var i=0; i < clients.length; i++) {
clients[i] .sendUTF (json) ;

Hecmotpst Ha KaXyIIyrocsi MPOCTOTY MPEACTaBICHHOIO KOJA, 34€Ch PEAM30BaH
PSII HETPUBHAIIBHBIX IPHEMOB, Ha KOTOPBIE CIIEyeT 00paTuTh BHUMaHue. [lepemMeHHbIe
userName u userColor onpezaeneHsl BHyTpu 00paboTdnka cOOBITHS request, TIe TakxKe
ompeeneHpl 00padoTyrkn coObITHI message u close (00paboTank close mpencraBieH
Hke). Takum 00pa3om, 3TH MepeMeHHBIe 00pa3yrOT 3aMBIKaHUs ¢ 00padoTurKamMu (3a-
MBIKaHUS onucaHbl B [1]). 3aMbIKaHUs TapaHTUPYIOT, YTO 00pabOTUYHKH OyAyT OmepH-
pOBaTh CO CBOMMH JK3EMIUIIpAMU YIOMSHYTHIX nepeMeHHbIX userName u userColor
JUTS KXKZIOTO COeITMHEHMS (A 3HAYMT, M U KXKJO0T0 KIIMEHTa). B To ske Bpemst MacCHBEI
clients, history, colors ocTaroTcsi OOIIMMH IS BCEX COCAMHEHHI U KIIMCHTOB.

Haxkonern, cnemyer nmpeaycMOTpeTh peakiMio cepBepa Ha OTKIFOUEHHE KIHCH-
Ta — codbiTre close. [Ipu OTKIIOYEHNH cleyeT YAadUTh COOTBETCTBYIOUIMH OOBEKT
MOJKJIIOUEHHsT U3 MaccuBa clients, a Takke BEPHYTh LIBET, KOTOPBHIM TOJIB30BaICS
KJIIMEHT IS BEIJEJIEHHS CBOMX COOOIIEHHI, B MacCUB colors st JaabHEHIIEro Mc-

MIOJIb30BAHUS:
connection.on('close', function (connection) {
if (userName !== false && userColor !== false) {

console.log(
(new Date()) + " Kumentr " +
connection.remoteAddress + " OTKJIOUEH."

)i

// yIOanuM KJMEeHTa M3 CIOMUCKAa NONKJINUEHHHX KJIIMEHTOB
clients

clients.splice(index, 1);

// BepHEM LBEeT IJid [NOBTOPHOI'O MCIOJIb30BaHUA

colors.push (userColor) ;
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4 N

! [Ipennaraercss CKOMIIOHOBaTh MpEACTAaBIEHHBIE (PparMeHTHI
KOJIa CaMOCTOSTeNbHO. Pa3paloTKy yaTa MOXKHO MPOJOJDKUTH Ciie-
IYIOIIAM 00pa3oM: MPeayCMOTPETh PErUCTPALIMIO IOJIb30BATEIICH.
KoHeuHo, /1t 3TOro clieAyeT OpraHu30BaTh XpaHECHHE PEerucTpalu-
OHHBIX JJAHHBIX, UCTIOJB3YS JIFOOBIC TEXHOJIOTHU.

\ /

OtmetnMm, uTo TuTaTdopMa node.js pacmosaraeT 6OraTeIM apceHaIoM MOIyJei

JUTSE pabOTHI C PENSIIIMOHHBIMU 0a3aMHy TaHHBIX, OJTHAKO 00CY)KJIEHUE ITHX BOIIPOCOB
BBIXOJMT 3a PaMKH JaHHOTO mocoOus. HakoHel, MOKHO OpraHH30BaTh pasiciicHue
4yaTa 10 HHTepecaM, TeMaM HJIM KOMHATaM.
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4. NpaKkTukym

4.1. locmaHoekKa 3adaHus

Tpebyercst pazpaboTaTh MPUIIOKEHHUE JIJIsI BHITOTHEHUST PACUETHBIX HCCIE0-
BaHU MHOTrOMapaMeTPHUECKON 3aBUCHMOCTH, B KaueCTBE KOTOPOH B3STh OIUH U3
BapHaHTOB, NpuBeAEHHBIX B TaOmmie 1. Kinuentckas dacte npunoxenus (frontend
pa3paboTka) JNOHKHA O0ECIeUUTh BBOJ| UCXOJHBIX JAHHBIX M BBIBOJ| PE3yJhTaTOB
pacuyéToB B TAOIMYHOM M rpaduyeckoM Bujae. Pacu€Tbl NOIKHBI BBHIOJIHATHCS Ha
cropone cepepa. OOMEH HaHHBIMH MEXIy KIHEHTOM M CEPBEPOM IOJDKEH BBIMON-
HATBbCA C TIOMOULIBIO TexHonorun AJAX, 6e3 mepe3arpy3ok CTpaHHUI 0003peBaTes.
HcxonHble naHHBIE U1 pacdéTa cO CTOPOHBI KJIMEHTA CIeIyeT NepenaBaTh B TEle
POST-3ampoca, a pe3yapTaThl pacuéToB CO CTOPOHHBI cepepa — B popmare JSON.
PexomMeHnyercs ucnonb3oBathk 0ubanoreky jQuery.

Cepsepayto gacTs (backend pa3paboTky) ciienyer peann3oBaThs Ha matopme
node.js. Kpome pacuéroB, cepBepHas uacTh JOJDKHA oOecrieunTh (QyHKIMHU http-
cepBepa Mo 3arpy3Ke CTapTOBOM CTPaHUIBI MPUIIOKEHHUS] BMECTE ¢ MHBIMH pecypca-
MU, CBSI3AHHBIMH C 3TOW cTpaHHIEH (css- U jS-paiimamul, pUCyHKamMH # T. 1.), €CIIH,
KOHEYHO, TaKHue Pecypchl MPEAyCMOTPEHBI pa3pa0oTINKoOM. PellieHre mocTaBIeHHOM
3aJauyd, OCHOBaHHOE TOJIbKO Ha KJIMEHTCKOW pa3paboTke, MokHO HaiiTu B [4]. Uc-
HOJIB30BAHHBIN B JJaHHOM ITOCOOMH ITOJIXOJ MO3BOJISIET U3yYUTh U OCBOUTH PSJI CO-
BpEMEHHBIX TexHoJoruii web-paszpabdorku (AJAX, JSON, node u T. 1.).

PaspaboTka momkHa 00ecrednTh BBOJ M BapbHPOBAaHHE TPEX YKa3aHHBIX Iapa-
MeTpoB. Hem3Mensemble napaMeTpsl 3aBUCHMOCTH MOTYT OBITH 3aJaHbl KaK IIOCTOSH-
HbIE BEJIMYUHBI U3 YKA3aHHOTO Auarna3zoHna. OcTaBInecs BapbUpyeMble MapaMeTphl 3a-
JAroTCs cemyronmM obpasom. [lepBblil Kak MoCIeT0BaTEIbHOCTD JTIOOBIX 3HAYSHHUN
U3 3aJaHHOT'0O JHalla30Ha. ﬂBa OCTaBIIMNXCA — HAYAaJIbHBIM U KOHCYHBIM 3HAYCHUAMU, a
TaKKe BEJIMYMHOM IIara, KOTOphIe ONpEACIAIOT MPAaBWIO BaPbUPOBAHMS 3THX Mapa-
METpPOB: OT HAYaJHHOTO 3HAUCHHUS JI0 KOHEYHOTO 3HAUCHUS C 3aJaHHBIM IIaroM.

Tabmmua 1

Bapsupyemsie napamer-
PBI: TIEPBBIN 3a1aETCs

Hewnsmensemsie MacCUBOM, BTOPOM

Pacuérnas ¢popmyna

Ne BapuanTa

TmapaMeTpPhbl u TpeTI/Iﬁ — Ha4dyaJIbHbIM
1 KOHCYHBIM 3HaAYCHUAMU
W I1aroM U3MCHCHU A
1 2 3 4

[Ipou3BoaNTENTEHOCT CYUKOpE3-
HOM CTallMOHApPHOHN yCTaHOBKH
T10J1-2:

Tew-hfiveg
HCM - Z 9

rae 1oy — TPON3BOAUTETHHOCTh
3

[M7]

Tem = 240-360 — mpogon-
JKUTEIBHOCTh CMEHBI [MUH];
f1=10,8-0,95 — koappurm-
€HT HCIIOJIb30BaHuUs pabode-
IO BPEMEHH;

1>=0,7-0,9 — ko3 urment
3arpy3Ku 000pyJ0BaHUS

v =0,4-0,8 — ckopocTb
MOJa4H XJIBICTA [M/C];

q =0,1-1,15 — cpenumit
00BeM XJIBICTa [M3];
[=8-21 — cpennsas anu-
Ha XJIbICTa [M]
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ITponomxenue Tabdmn. 1

2

3

4

TIpoHu3BOTUTENHHOCTD pacKpsiKe-
BOYHOM YCTaHOBKH TPUMMEPHOTO
THIIA IPH PACKPSHKEBKE XITBICTOB
Ha COPTUMEHTBI:

U-T, qk
A= —h R
rie A — MPOU3BOTUTENHLHOCTD
[M3/CMeHa]

Tem = 360—480 — mpopon-
JKHUTEIBHOCTh CMCHBI
[muH];

k= 0,8-0,9 — xo3dpunmeHt
WCIIOJIb30BAHUS yCTAaHOBKH
[1/cmena]

U= 13-15 — ckopocTb
nmojiauu [M/MHH];

g =1,1-1,5 — cpenuuit
06beM xJIbicTa [M°];
h=1,5-2,4 — paccrosiHue
MEKTy yrnopamu [M]

CMeHHas IPOU3BOAUTEILHOCTD
MHOT'OITUJIBHOTO prFJ]OHl/IJ]bHO-
ro cranka Cbh-8:

4o 60-T,,, -q-k -k, ~v’

lep

rzie A — IPOU3BOTUTENHFHOCTh
craHka [M°/cMeHa]

Tey = 6-8 — mpomomku-
TEJBHOCTh CMEHBI [4];

ki = 0,6-0,8 — k03h dunu-
€HT HCIOJIb30BaHMU [TOTOKA;
ky = 0,8-0,95 — koadpunm-
€HT HCIOJIb30BaHUsI CMEHBI
[1/cmenal]

q =0,09-0,14 — o6beM
GpesHa [M’];

v =20-45 — ckopocTh
rnojiauu [M/MuH];

lcp = 4—6 — cpennss wn-
Ha OpeBHa [M]

[Ipon3BoguTETEHOCTH TPENEBOY-
HOT'O TpaKTOpaZ
B 2980- M
20,7-V-L+T-M’
rae H — HpOI/IBBOI[I/ITeJ'ILHOCTL
M*/c]

V=0,1-1,15 — ko3ddunu-
€HT CONPOTHBIICHHS TIPO-
ecey [kBr-c/M*]

M =240-360 — mom-
HOCTh JBUraTens [KBr];
L =0,4-0,8 — cpennee
paccTosiHUE TPENeBKH [M];
T'=8-21—-Bpems
MIOTPY3KHU H PasTpy3KH
navex [c¢/M’]

I{ukioBast MPOU3BOAUTENHEHOCTD

00pe3HOTo CTaHKa:

0= 60
1,5+60-(1-0,6)-V +¢t’

rae Q — OUKIIOBas TPOU3BOIH-

TEJBHOCTH [IUT./4]

[=3-7,6 — niMHa TOCKHU
[m];

V' =80-120 — ckopocTh
noaayu [m/cl;

t=0,8—1 — Bpems yKIIagKu
JIOCKHU Ha CTOM [C]

TIpoHU3BOIUTENHEHOCT CBEPIHIIb-
HO-TIPHCAJIOYHOTO CTaHKa!
_60-K, -K;-Te,-N
- )
@7
rae I1 — npou3BOAUTENEHOCTD
CTaHKa [IT. AeT./cMeHa]

Ky =0,75-0,85=k03ddu-
[IMEHT MallMHHOTO BpeMe-
HU;

Kj7=0,8-0,9 — koo punu-
eHT paboYyero BpeMeHH;

Z = 2-14 — yucno ogHO-
BPEMEHHO BBEIOMpaeMBIX
OTBEPCTHUi HA KPOMKAX
Ta [mrT. |

Tem = 480—640 — mpo-
JIOJDKUTENTBHOCTH CMEHBI
[MuH];

N = 2-12 — gucno BbIOH-
paeMbIX OTBEpCTUH [IIT.];
@y = 1-16 — Bpemst LuK-
na [MuH]|
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1 2 3 4
Tpebyemoe konnvecTBO x)uakoro | Ko =1,05-1,28; q = 85-96 — TexHnyeckas
KJIest Ha KyOoMeTp (aHepbL: Kpp=1,03-1,05. HOpMa pacxoja [F/MZ];

g-(m=1)-K, K,
So

rae O — TpedyeMoe KOJIMUeCTBO

JKUIKOTO Kitest 1]

0=

s

Ko — xoaddunuenr, yuu-
THIBAIOIIUH TTOTEPH KIles
pu oOpeske MaTepuaa,
Ko=F,/F,,

rae F, — nnomaas HeoOpe-
3aHHOTO JHCTa (haHePbI, M*;
F, — mmomans obpe3Horo
nucTa damepsl, M .

K7 — ko3 dunuent, yuu-
THIBAOMHMH TIOTEPH Kiles
TIpH €ro N3roTOBJICHUU U
HOCTIETYOIIEeM HCIOIB30-
BaHUU

m = 2—5 — CIIOUCTOCTh
(hanepsr;

S¢ =2-5 — TonuyHa
(dhaneps! [MM]

[IponomKUTeTbHOCTh CYIIKH MTH-
JIOMaTepHUaJIOB B Kamepe € Mpu-
HYJIWUTENbHON BEHTUIISIIIUEH:

T=t,, A, A4, ~1,43~lg%,

K
rae T — IpOROIKUTENBHOCTD
CYIIKH MMUJIOMATEPUaIIOB [4]

Ap=1,7-1,9 — ko3P punu-

€HT, YYUTBIBAIOIIII JKeCT-

KOCTh PeXUMa CYIIKH;

Ag = 1,1-1,3 — ko3 Ppuru-

SHT Ka4yeCTBa;

A= 0,8-0,9 — xordpurm-

CHT, YYUTHIBAIOIINIA XapaK-
TEP U UHTCHCUBHOCTH LIUP-
KyJSILIHA BO3IyXa B KaMmepe

tuex = 33-95 — ucxoxuast
MIPOIOJIKUTEIILHOCTD
CyH_IKI/I Hl/IHOMaTCpI/IaHOB
[ul;

Wy = 70-80 — Hauamb-
Hasl BIQXKHOCTh JIpeBe-
cussl [%];

Wx =10-20 — koHeuHas
BJI&YKHOCTb JPEBECUHBI

[%o]

CMmeHHast IpOU3BOANTEIHHOCTD
JIECONUIIBHOM paMmbl:
_d-nT-K,q
1000-/
rae A — CMeHHast IPOU3BOIH-
TEIBHOCTh [M3]

5

n = 320400 — yncno 06opo-
TOB BaJia [00/MUH];

T = 480-560 — mpomomxu-
TETFHOCTh CMEHBI [MUH];
Ky =0,8-0,9 — xoadduimenT
WCTIOJNIE30BAHNSI JIECOTIITLHOM
pamsl

d = 35-44 — moceKa
OpeBHa [MM];

q =0,1-0,25 — o6bem
OpeBHa [M3];

| =4-6 — nnuHa OpeBHa

[m]

10

O0beM MUIIOMaTepHAIIOB B CY-
HIMIBHOM KaMmepe:
_U1B)(B+S)
Y+P)-(X+95)
rae Vi — o0beM nuioMaTeprasioB

[M']

H=1,3-1,5 - BpICcOTAa ITaKe-
Ta [M];

B =1,3-1,8 — mupuHa na-
Kera [M];

S§=0,025-0,035 — mmpunra
mrmanvu [M];

P =0,02-0,03 — TommuHa
MIPOKIaIKH [M]

Y=0,02-0,028 — Ton-
IIMHA JOCOK [M];
X=0,08-0,23 — mmpunra
JIOCOK [M];

D =4,5-7 — nnuna no-
COK [M]
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2

3

4

11

[IpousBogUTENBHOCTE OecueKep-
HOTO TPaKTopa:
J= (TCM —T)-¢~X-q ,
/ /
—+ X t,+—+t,
v

xx mpx

rae /1 — cMeHHas POU3BOJUTENb-
3
HOCTB [M”/MHH]

7— TIOATOTOBUTENHHO-
3aKITFOYHUTETEHOE BpeMst
[mMuH];

@ =~ K03 HULIHEHT UCHOIb-
30BaHUsI pabOUEro BPEMEHH;
Vi'=-80 . M/MHUH — CKOPOCTh
JBIDKEHUS TpakTopa 6e3
rpy3a;

q = 0.4 — cpenuuii 06beM
XJIBICTA [M3];

t, = 1 MuH — BpeMs 1o-
IPY3KH OZHOTO XJIBICTA;
Vpx = 40 M/MHH — cKOpOCTB
JIBMDKCHUSI TPAKTOpa C Ipy-
30M;

t;7= 2 MUH — BpeMsI pa3-
IPY3KH MAYKH XJIBICTOB

Tem = 420480 — mpo-
JIOJDKUTEITBHOCTH CMEHBI
[MuH];

X =5-25 — gucno xusI-
CTOB;

[=100-50 — paccrosiHue
TPENEBKH [M]

MouHocTb pe3aHus IpU Ma30BOM
(bpe3epoBaHUU COCHBI:

Ve 4 A D2 T,

A =2 —nozava Ha OJIUH
000poT Ppessr;
h =50 — r1yOuHa cHUMae-

D =20-45 — nuametp

¢bpesbl [MM];
n = 1500-3500 — cko-

12 9755- 7,006 ’ MOTO CJI0sI [MM] POCTB BpameHust hpessl
rae N — MOIIHOCTb pe3aHusi [KBT] [06/mun];
y=10-20 — nepegumit
yroi pe3aHus [rpaj]
KoadduineHT rcnoabp3oBaHust M =150 — momHOCTH f1BU- | L =100-700 — cpemHee
NIPOU3BOJCTBEHHON MOIIIHOCTH rarens [KBT] paccTosiHUE TPEJIEBKHU [M];
TpakTopa: V=10,6-1,4 — koadpPu-
_17,25-LV LUEHT COINPOTUBIIECHUS
13 B 20,7-V+T-M [C~KBT/M4];

T=20-100 — Bpems 110-
TPY3KH U pa3rpy3KH may-
KW, OTHECEHHOE K M ne-
ca [c/M3]

14

Heobxonumoe KoIM4eCTBO UHCT-
pyMeHTa AJs [iexa B TOJ;
_ 100-/-¢,-T,,,-K,-z-b-n
a-t-(100-K,)
riae R — Heobxo1uMoe KOJIUIECTBO
WHCTPYMEHTA B JCHD [IIT. |

>

[ =308 — yucno padounx
JHEH B To1y;

t; =4 — 4KCII0 CMEH B JICHB;
Tem = 8 — MPOIOIKUTENb-
HOCTH OJTHOU CMEHHI [4];
b= 0,6 — BenuuMHA CTAYH-
BaHMsI HHCTPYMEHTA 3a O]~
Hy IIepeTouKy [MM];

n =15 — 4yUCIO0 eIUHUI] OJI-
HOTHITHBIX CTaHKOB;

a — IOTIyCTUMOE YMEHBIIIe-
HHUe paboyeil YacTH HHCT-
pyMeHTa [MM];

Kp =5 — aBapwifHBII BBIXOJ
HMHCTpyMeHTa U3 cTpost [%]

Ky =0,7-0,9 — xosdpu-
I[EHT UCTIONb30BaHUS
CTaHKOB;

z =2-14 — HanbomnblIce
YHCII0 HHCTPYMEHTOB Ha
OJTHOM CTaHKE;

t = 1-4 — mepuop cToit-
KOCTH UHCTpYMEHTa [u]
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2

3

4

JIuHe#HbII pacxoa TOTINBA JIECO-
BO3HBIM aBTOIIOE3/I0M:
0=0,14x

X(2-H,-n-b-1+H, -1-b-c G

Hj= 15— HopMa pacxonma To-
ruBa Ha 100 kM npobera [11];
b =2 — KOIMYECTBO CMEH B
BBIBO3KE [C];

n = 2—4 — KOIIM4EeCTBO
pEHCoB 3a CMEHY;

[ =50-75 — paccros-
HUE BBIBO3KH [KM];

15 . Hy =2 —nopMma pacxona ton- | G = 12-26 — peiicoBas
rie Q — MHEHHbIH PACXON O~ | jypy g kaxcpie 100 Thic. kM | Harpyska [M°]
Ba [1] npo6era [1];
¢ = 0,8 — cpemmsist Macca of1-
HOro Ky6omerpa sieca [T/M’]
CMeHHas IPOU3BOANTEIHHOCTh ti3= 30 — MOArOTOBUTENIHHO- Tem = 480-640 — mpo-
KaHaTHOH yCTaHOBKH: 3aKITFOYUTEIIHHOE BpeMsl [MUH]; | JOJDKUTEIBHOCTD pa-
P= o = ¢ = 0,8 — koo puruen- | 6oyeit cMeHbI [MUH];
(T " ) 00,0 TBI HCIOJIb30BaHHS pa?oqero Lcp=200-700 — cpen-
= < L ! ,2 - , | BDEMCHHU U I'Py30I10AbEMHO- HEEC pacCTOsAHUC
t+t,+ ! Lo+ h ,+ vf l,, | CTH COOTBETCTBEHHO; TPENEBKH [M];

Vi'Va 1" V2 Q — 06BéM Tpemoemoii mauku | [cp = 0-25 — cpennee
rjie P — cMeHHast POU3BOJUTENb- | [M]; paccTosiHue oATpe-
nocts [m’] ti=4ut,=3—BpeMs HaTIpU- | JIEBKHU [M]

16 IETKY | OTLETIKY Ipy3a COOT-
BETCTBEHHO [MHH];
v1 =4 u v, =7 — CKOPOCTb JBH-
JKEHHs1 KapeTKH C TPy30M U 0e3
IPpy3a COOTBETCTBEHHO [M/c];
Vv, =0,5— cKOpOCTb NIepemelle-
HPSI KPIOKA Ha JiecoceKy [M/cl;
Vv, =1 — cCKOpOCTh MOATACKH-
BaHMS NMAYKU K HECYLIEMY
KaHaty [M/c]
CMeHHas IPOU3BOAUTEIHHOCTh T =480 — npoAoIKUTENb- q =0,065-0,52 — 00B-
MPOJOIBHOTO AJIEBATOpPA! HOCTb CMEHBI [MHH]; &M OpeBHa [M3];
7= T-v-K, Kp,-q Kp=0,85 — koo Pument Ky, =0,7-0,95 — ko-
17 / ’ UCTIOJIb30BaHUs pabovero 3¢ GHUIKEHT UCTIONb-
rie [T — cMeHHas IPON3BOAUTEN - | BPEMCHH; 30BaHUsI MAITMHHOTO
HOCTb [M/cMeHa] v — CKOPOCTb 1oJjauul [M/MuH] | BpemeHwu; [ = 4—7 —
JuiiHa OpeBHa [M]
OntumanpHas mupHHa Jiecoceku: | T =420 — npogoyKuTelNb- q = 150-300 — 3amac
T-M-vg, B HOCTb CMEHBI [MHH]; JIeca Ha OJIMH Ta [M3];
= W (K A +Ij 5 Vep = 25 — Cpe€aHsisA CKOPOCTh ¢= 0,170,5 — K03(1)-
pd-q JBYDKCHUS TPAKTOPa [M/MUH]; | QHIMEHT, 3aBUCAIINI
re X — oNnTHMasbHas WAPHHA JIe- | Af = 4 — cpeiHsist peicoBast OT NPHHATOH CXeMBbI
cocekH [M] HarpysKa Ha TpakTop [M’]; BOJIOKOB;
d =2 —uucno pabounx, odciy- | 4 = 100-200 — tpymo-
18 JKHBAIOIIUX-TPAKTOD; €MKOCTb CTPOUTEINb-

K=1,05—-xopddurment, yuu-
THIBAFOIHFHA BHEIKCILTyaTallH-
OHHYIO ILIOIIA/Ib;

B =20 — Tpy10éMKOCTH
CTPOUTEINILCTBA OJHOI'O OIPY-
30YHOTO ITyHKTa;

L =0,5 — yinHa gecoceku [Km]

crBa 1 kM
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1 2 3 4
Ckopoctb nofauu npu uviudoBanuu | i — rinyouna pesanus [Mm]; | D =110-290 — aua-
a0pa3WBHBIMH KPyTaMH: v — CKOPOCTb pe3aHus MeTp IUTA(POBATBHO-
U=10,7-19,1x [m/c]; ro abpa3uBHOIO Kpy-

v-0,01-(1150- 1+800)+0.2 my = Lmonpasouniid | ra [mm];
X o -m_ -m,,| KOOPOUUUCHT, YIUTHI- mp=0,79-1,32,
D-my,-h BaIOMUM OOy JpeBe- m, = 0,62-1,6 — 1o-
19 CHHBI paBoOYHBIE KO3 hU-
rae U — ckopocTh oauyl py [ITH- IIUCHTBI, YIUTHI-
¢doBanuu [m/c] BaIOIINE THAMETD
11 oBaILHOTO
Kpyra 1 HOMep 3ep-
HUCTOCTH a0Opa3mB-
HOT'0 Kpyra COOTBET-
CTBEHHO
Bpewms HarpeBa nieHTpanbHoOi yactu | fc = 100° — Temmnepatypa to = 5-27 — Hauanb-
Opyca u3 IpeBeCUHbL: o0orpeBaroIei cpesl Hasl TeMIepaTypa
o . o .
0,234-1g(1,62- " ~1o)) rck Opyea [Cl:
te—ty =12t - Temnepary- 0=0,1-0,24 — Ton-
Ty = 7 4 > pa IEeHTpabHON YacTH nHa Opyca [m];
5—‘; +—L Opyca [°C]; h=0,3-0,4 — BeIcOTa
h L las=6,1 10°* — koapdumm- | Gpyca [m]
T/I€ 7y — BPEMs HArPEBA UEHTPATBHON | oy remmepaTypHOii TIPO-
20 | yacTu Opyca U3 JPEBECHHBI [U] BOJIMMOCTH B HATIPAB/IEHAN
M3MEPEHUs! TONIUHEI Opy-
ca [Mz/‘I];
ap= 6,910 — koddpury-
SHT TeMIIePaTypHOIl po-
BOJMMOCTH B HamnpasIeHUH
M3MepeHHst BBICOTHI Opyca
[M*/a]
JlecomporyckHas ciocoOHOCTh B To =14 — pacuérHasg npo- | Bp=40-52 —pac-
CTBOPE PEKHU MPH MOJIEBOM JIECO- JIOJDKUTENBHOCTD CIIaBa B | YETHAs IIUPHHA
CIUIaBe: CYTKH TP YCJIOBHHU He- CIUIABHOTO X072 [M];
Ny, =3660-B,-T,-V,-K-q-8 , MIPEepPBIBHOM CKaTKu apese- | Vo= 0,4-0,55 —
—0.785.d CHHBI B BOIy [4]; CpeHsIs TOBEPXHO-
q CP>
K=0,75 — xoadduimenT | cTHasg CKOPOCTb Te-
rae Ncyr — JI€CONpOMyCKHas Criocod- HEPEX0/a OT IIOBEPXHOCT- | YCHHS B 30HE CILIAB-
HOCTB B CTBOPE peki HOW CKOPOCTH K TEXHHYe- | HOTO Xoja [m/c];
21 CKOii ckopocTH ABwkeHus | dep = 0,26-0,34 —

Opégen;

¢ — 00BEM JIPEBECHHBI,
pa3MeILEHHOMN TUIOTHO
IpyT K ApYry B psin Ha 1 M
CIUTAaBHOTO X0/a [M"[;

S =0,07 — koappunueHt
3aI10JIHEHHUS CIIJIABHOTO
X0/1a IUIBIBYIIUM JIECOM

CPeIMHHBIN CpeHe-
B3BCILICHHBIN J1a-
MeTp OpEBeH CIuIaB-
JsIeMoro Jeca [M]
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1 2 3 4
3aBUCHUMOCTh IMHAMUYECKON TPY30I01b- X=1,1-1,5 —gactota
€MHOCTH TIOIINITHUKA KaUeHHSI: BpAICHHS
C= Z-(0.6~10’4 X Y)% , BHYTPEHHETO

KOJIbIIa MTO/IIIHII-
rae C — TMHaMI4YecKas IPy30MoIbEM- HUKa [00/MUH];
22 | HOCTh noAmumnHuka [kH] Y= 1,524 — nonro-
BCYHOCTh
MOALIMIHUKA [4];
Z=13-15 — >xBuBa-
JICHTHAs
Harpy3ka [KH]
T'onoBoii 00bEM mepepaboTKU CHIPhS JIc- T=2000-6000 — ro-
COIIIbHBIM MOTOKOM Ha 0a3e JIeCOMMTb- 1oBoit hoH paboThI
HBIX pam 2P75 npu pacnmioBke ChIPBS obopynoBanus [4];
CpEeIHUM AuaMeTpoM 24 cm: C=0,9-0,99 —
_T-C ko3 duimeHt Ha
23 0= 40,15-S > CpeIHEeTrO0BEIE yC-
rae O — rofoBoi 06BEM [ThIC. M/u] TIoBHA paGoTH! 060-
pyZOBaHUS;
S§=0,8-0,9 — pac-
4y€THOE BpeMs pabo-
THI 1Iexa [4].
COer MUIOBOYHBIX OpEBEH: A =10-35 — Benu-
_ A+D YMHA, 3aBUCALIASA OT
T 28+42,5:1° YCIIOBHI IpOH3pa-
rae S — coer 6peBHa [cM/M] cTaHus neca (6oHH-
24 TeTa) [eM];
D = 14-30 — nua-
MeTp OpeBHa B TOH-
KOM KOHIIE [cM];
[=4-6,5 — qnuHa
OpeBHa [M]
Kputnyeckas cuia Jyist CTalbHOTO A —rubkocts crepxkHs | x4 = 0,5-2 — ko3 du-
CTEPIKHS TPSIMOYTOJIBHOTO CEUEHHUS TIPH [Mm]; [IMEHT, YYUTHIBAIO-
pa3nUYHBIX criocobax 3akperieHns koH- | C = 60 — mupuHa 1mo- | MK XapakTep 3aKpe-
LIOB: MIEPEYHOTO CEUCHUSI TUICHHST KOHIIOB
110 u-1-312 CTepxKHs [MM] CTEpIKHS;
c [=1,54,5 — gqnuna
25 3,14% - h-c? CTEpKHS [M];
6-108( 1) w2100 h =100-160 — BBICO-

Py =|C-H-(304-1,12-1)-107, npu 100 > 1 > 60,
0,24-C - h,npu A <60
rae Pxp — kputndeckas cuia [KH]

Ta MONEPEYHOTo Ce-
YEHUS CTePXKHS [MM]

81




4.2. lpumep ebinosIHeHUs1 3a0aHust

4.2.1. PacuyeTHas chopmyna
PaCCTOﬂHI/Ie, HpOfII[CHHOC Ipr paBHOYCKOPCHHOM JABUKCHUM!

a-t’
S=f(V0,a,t):V0't+ 2 s

r1e v, — HadanbHasi CKOPOCTb [M/C];
a— yckopenne [M/c’];
¢ — BpeMs ABWKEHUS [C];
S — paccTostHHE [M].

4.2.2. UcxogHble gaHHbIe
a,,a,,d;, ..., d, —MacCHB 3HaYCHU! YCKOPEHHS a ;

Vo, »Vo, »AV, — HauallbHOE 3HAYCHHE, KOHEYHOE 3HAYCHHE U 1Al M3MEHEHHS Ma-

pameTpa v, ;
t,t,,At — HayagbHOE 3HAaYEHHE, KOHEUYHOE 3HAUCHHE M LIar U3MEHEHMs mapa-

MeTpa f.

4.2.3. Kapkac npunoxeHus

MonansHsble okHa. /{11 BBIBOIA Pe3yIbTaTOB pacuéToB (Tabnui u rpadukoB)
peanu3yeM CBOM OpUTMHAIILHBIA BapHaHT MOJANBHBIX OKOH Ha ocHoBe html u css.
Bech xon, cBA3aHHBIA C ympaBlIeHHEM MOJAIbLHBIMH OKHAMH, Pa3MECTHM B (aiine
ModalWindow.js, a cTuim opopmiieHHs MOAANBHBIX OKOH — B (aiiine ModalWin-
dow.css.

I'padmkn. /{151 noctpoenus rpagukoB BOCIIONB3YEMCSI CTOPOHHEH Pa3pabOTKOiA,
MX MOXKHO HaliTh HeMaslo Ha IpocTopax BceMupHoO# nayTuHbL, TIaTHBIX U OECIIaTHBIX,
HanpuMmep OecrutatHas OmoOnmumoteka flot (http://code.google.com/p/flot/, http://www.
flotcharts.org/). Taxxke Oyzer xopom BbeIOOp OecrumaTHOoro Momyns —chart.js
(http://www.chartjs.org/) wmm mnatHo#t 6ubmuotexn CanvasJS (https://canvasjs.com/),
JIOCTATOYHO MCIOJIL30BaTh trial-Bepcuto. Bo Bcex mepevnclieHHbIX BapHaHTaX HCIOJb-
3y€eTCsl BO3MOXKHOCTh PUCOBaHMs B canvas, nosisuiiasca B HTMLS. AnprepHaTuBoil
spisiercs rpaduka SVG (Hampumep, https://developers.google.com/chart/) mmu flash.

CkaunBaeM O0uMOnHoTeKy flot ¢ yKazaHHOrO BBIILIE CaiiTa M pa3BOpavyUuBacM ap-
xuB B nojkaraiore flot B paboyem karanore npoekra. M3 Bceit coopku (Bepeus 0.8.3)
norpedyetcs daiin jquery.flot.js.

B KJIMEHTCKYI0 YacTh BXOAAT:

1. CraproBas ctpanuna index.html, koTopasi comepkuT Nojs JUisi BBOJA HC-

XOJIHBIX JIAaHHBIX, a TAK)KE IOJTrPYKaeT BCE HEOOXOAUMBIC (aiiibl, Tpe/I-
CTaBJICHHBIE JjaJice B 3TOM CIIUCKE.
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2. CruneBble TaOMUIBI MOJAIBHBIX OKOH — ModalWindow.css u mpuitoxke-
HUS — app.Css.

bubnuoreka jquery.js.

VYnpasnenue MoanbHeIMU OKHaMu — ModalWindow js.

[Inarusn jquery.flot.js 11 pucoBanus rpadukos.

A

IIporpammuslii kox B daiine frontend.js peanusyer ¢ynkuuonan frontend-
pa3pabOTKH: KOHTPOJIb M BBOJ NCXOJHBIX JTAaHHBIX, Tepeady JaHHBIX cep-
Bepy, MOJyYeHHE OT CepBepa pPe3ysIbTaToB, MPEICTABICHUE PE3YIIbTaTOB B
TaOMMYHOM M TpadUuecKoM BHUAE, a TaKkKe IMepexo] K CTpaHHIaMm
about_author.html u task deseription.html.

7. Crpanuna about author.htmil xomkHa conepikaTh CBEIEHHS O pa3padoTIHKeE.

8. Crpanwmma task description.html nommkHa cogepxarh MOAPOOHOE OMHUCAHHE

pelaeMoit 3a1auu.

HazBanus ctpanun MoxxHO MeHsITh. CofepkuMoe TepeyrcieHHbIX (paiios, 3a
uckmouenneM about author.html u task description.html, koTopbie cTyaeHT nonHO-
CTBIO pa3padaThiBaeT CAMOCTOSITEIBHO, TIPUBOIUTCS B IPUIOKCHUH.

CepBepHasi 4acThb COJEPKHUT BCETO OAMH (Al server.js, KOTOPBIi BBITIOIHACT
¢ynkuuu npoctoro http-cepBepa ains 3arpy3ku pecypcoB KIMEHTCKOH yactu, AJAX
00MEH ¢ KIMEHTCKOW 4acThl0 BXOAHBIMH JAHHBIMU U pe3ylibTaTaMH pacuéra W, KO-
HEYHO, CaM Pacyer.

4.2.4. Peanusauus moaanbHbIX OKOH

Jnst BBIBOJIA pe3yNIbTaTOB pacuéra OylieM HCIOJIL30BaTh MOJIATIbHBIE OKHA, KOTO-
pble peanm3yeM ¢ moMortsio html u css caMocToATensHO, HECMOTPS Ha TO, YTO CYIIECT-
BYET JIOCTATOYHOE KOJMYECTBO IUIArdHOB jQuery, MCMONB3YIONIUX MOJ0OHBIN MOIX0/.
HamomamM, 4T0 MOAanbHOE OKHO JOMKHO (DOKYCHPOBATh MOJNB30BATENsI HA CBOEM CO-
JIEP)KUMOM U OJIOKMpOBATh BCE, UTO HAXOIUTCS BHE 3TOro okHa. HeoOxoaumocTh mo-
JOOHOTO MOJICTUPOBAHUSI MOJAIBHBIX OKOH YacCTHYHO OOBSCHSETCS TeM, YTO COBpe-
MeHHBIE Web-0003peBaTeny 4acTo OJIOKUPYIOT BCIUIBIBAIOIIME OKHA, CO3JaHHBIE C TO-
MOMIBIO BcTpoeHHBIX (yHkiwmi alert(), confirm(), prompt(), open(), showModalDialog().

Unes cocrout B cnenyromem: co3aaéTcs Mpo3payHblil cioi div, KOTOpBIiH ur-
paeT poib MacKH, MEPEeKpHIBAIOLICH BCIO BUANMYIO YacThb OKHA U OJIOKUPYIOIIWI
JOCTYII KO BCEM YIPABISIOMNM 3JieMeHTaM. HoBepX 3TOH MacKku BOCTIPOM3BOAUTCS
MOJanbHOE OKHO — div-cIloi TpeOyeMbIX pa3MepoB, CONEPIKAIIHI MIANKy ¢ KHOMKON
JUTS 3aKPBITHS OKHA M OCHOBHYIO YacTh ¢ paOOYUM COIEPKUMBIM.

OxHa nenecoo0pa3HoO peaan30BaTh B BHIE Kiacca, KOTOpPBIH Ha30BEM Modal-
Window. B koHCTpyKTOpe 3TOro Kiacca co3/1a MM ONMCAHHYIO BBIIIE CTPYKTYpY OK-
Ha (aitmn ModalWindow js):
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function ModalWindow (id, w, h) {

this.id = id;

this.width = w; this.height = h;

// manka OKHa

this.top = $('<div/>', { class: 'top' });
this.close = $('<a/>', { class: 'close',6 text:
' 3aKPHITE ' });

this.top.append( this.close ) ;

// comepxumoe OKHa

this.content = $("<div/>', { id: id, class: 'content'
1)

// OKHO

this.modalWin = $('<div/>', { class: 'window' });

this.modalWin.append (this.top) ;
this.modalWin.append (this.content) ;

// moBaBuUM OKHO B KOHEl] Tejla HOKyMeHTa

S (document .body) .append ( this.modalWin ) ;
// Macka

this.mask = $('<div/>', { class: 'mask' });
S (document .body) .append( this.mask ) ;

// TpemycMOTpMM S3aKpHTHE OKHAa
this.close.on('click', this.closeWin) ;
ModalWindow.windows.push (this) ;

}

KoHcTpykTopy 3a7at0Tcsi: YHUKAITBHBINA HICHTU(DUKATOP OKHA M €r0 pa3Mephl.

B xoHcTpykTOpe co3maércs manka B Buje ciios div ¢ KHONKOW 3aKphITHS OKHa,
a takke croit div s conmepxkumoro okaa. Obe yactu BHocsTcs B cioi div, mpen-
CTaBJISIIOIIMKA OKHO. 3/1€Ch )K€ co3/1aéTcsl Macka. Bes aTa cTpyKTypa 3aHOCHTCS B KO-
HeI[ TeJIa JOKYMEHTa U U3Ha4allbHO CKpBITa (U1 Kilacca okHAa window U Kjiacca mac-
ku mask ycranosineHo CSS-cporictBo display: none). Ccblika Ha BHOBb CO3JaHHOE
OKHO 3amuchiBaeTCsl B KoHel MaccuBa ModalWindow.windows. DTOT MaccuB urpaet
POJIb CBOCOOPA3HOTO CTEKA CO3J@HHBIX OKOH — MOCJIEAHEe OKHO B MacCUBE (BEpXYIL-
Ka CTEKa) SIBJISICTCSl aKTUBHBIM M HAXOJMTCS MOBEPX BCEX OCTAJIBHBIX OKOH. Kpome
maccuBa ModalWindow.windows, npemxycMOTpeHbI TaKKe CIEAYIOMINE CTATHYECKUE

cBoiicTBa kiaacca ModalWindow:

// TOe Haxajay KHOIKY MbBIIM OTHOCUTEJIBHO OKHa
ModalWindow.dx = 0; ModalWindow.dy = 0;

// OTKPHITEIE OKHAa

ModalWindow.windows = [];

// HOMEp CJioS BEPXHETrO OKHa
ModalWindow.zndx = 9000;
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Haznauenue npencTaBieHHBIX CBOMCTB Pa3biCHSAETCS B KOMMEHTAPHSIX U Aa-
Jiee IO Mepe UX MCIOJIb30BAHUSI.

Bce yactu okHa M COOCTBEHHO CaMO OKHO CTHJIM3YIOTCSl C IIOMOIIBIO KJIaCCOB.
OKHO M Macka, KaK yxe ObLIO CKa3aHO, W3HA4YaJIbHO CKpHITHI (display: none). Bot
CTHJIH KJIACCOB, UCTIOJIb3YEMbIX B TMPEJICTABICHHOM BBIIIEe (parMeHTe Koaa (KOTOphIe
xpansites B ¢aitne ModalWindow.css):

/* Macka, sareMHanmas GoH */

.mask {

position: absolute;;
left: 0; top: 0;
background-color: #000;
display: none;

}

/* MOOaJIbHOe OKHO */
.window {

position: absolute;
display: flex;
flex-direction: column;
background-color: #fff;
padding: 0px;
box-sizing: border-box;
overflow: hidden;

}

/* manka OkHa */

.top {

margin: Opx; padding: 0px;
box-sizing: border-box;
height: 20px;
background-color: gray;
cursor: move;

}

/* BaxKpHTb OKHO */

.close {

float:right;

color:#fff;

text-decoration:none; cursor:pointer;

}

.close:hover {color:#fff; text—decoration:underline;}

/* comepxumoe OkHa */
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.content {

flex-grow: 1;

margin: Opx; padding: 0px;
box-sizing: border-box;
overflow: scroll;

}

Jlnst 00bEKTOB OKOH IMPEIyCMOTPEHBI CICAYIOIINE METO/IbI, TO3BOJISIOIINE OT-
KPBITh co3AaHHOoe OKHO ((aitn ModalWindow js):

// Pa3sBepHYTbL Macky
ModalWindow.prototype.showMask = function() ({
var maskHeight = $(document).height (),

maskWidth = $(window) .width() ;
// PasBepH&M MacCKy Ha BeCb B3KpaH
this.mask.css ({

width: maskWidth, height: maskHeight,

// B TexkylmeMm cijoe

zIndex: ModalWindow.zndx++

I3

this.mask.fadeTo("fast", 0.7);

}

// TOKaxeM OKHO
ModalWindow.prototype.showWin = function()
// Mackupyem
this.showMask () ;
// OKHO B LIEHTpe
var W = $(window) .width(), H = $(window) .height () ;
this.modalWin.css ({
left: (W-this.width)/2, top: (H-this.height) /2,
width: this.width, height: this.height,
zIndex: ModalWindow.zndx++

1)

this.modalWin.fadeIn (1000) ;
}

Homep crosi, B KOTOPOM BOCHPOW3BOTUTCS OKHO, XPaHHUTCA B TIEPEMEHHON
ModalWindow.zndx, koTopast TyT, ’Ke| yBeTHIHUBAETCS Ha €IUHUITY — TOTOBUTCS IS
yKa3aHHsS HOMEpa CIos CIeayroIero MonanpHoro okaa. Merox fadeTo() 6ubmmore-
ku jQuery, BBI3BaHHBIN C mapameTpoM fast, MO3BOJsIET «OBICTPO» W3MEHHUTH IPO-
3pavHOCTh MacKH A0 ypoBHA Hempo3pauHoctu 0.7, a fadeln() mo3BonsieT muaBHO TO-
Ka3aTh OKHO (uepe3 1000 mc).

B mpencraBieHHOM HIDKE METOJ/IE 3aKpBITUS OKHA IMPEXJE BCEro MOJTydaeM
CCBUIKY aKTHBHOTO OKHA, KOTOpas XpaHUTCS Ha BepUIMHE cTeka windows, a 3aTeMm
YHHUYTOKaeM OKHO, MacKy M aJIeKBaTHO KOPPEKTHpyeM HoMmep cliost zndx:
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// BaKpoeM OKHO
ModalWindow.prototype.closeWin = function()
// ToNmyuyaeMm CCRBUIKY Ha aKTUBHOE OKHO

var wnd = ModalWindow.windows.pop () ;
wnd.modalWin.remove () ;

wnd.mask.remove () ;

ModalWindow.zndx -= 2;

}

Hakoner, nmpeaycMOTpUM CEpBHUCHBIM METOJ IMOMCKA OKHA IO €ro WACHTU(HU-
KaTopy:

// TOUCK OKHa [0 UISHTUOUKATOPY
function getWin(id)

for(var i = 0; i1 < ModalWindow.windows.length; i++ ) {
var wnd = ModalWindow.windows[i];
if( wnd.id == id ) return wnd;

}

return null;

}

4.2.5. MNepemellueHne OKOH

B KkauecTBe NOMONHHUTENBHOW OMIMU PEATH3yeM BO3MOXKHOCTh MPUBBIYHOTO
neperackuBanus (drag and drop) okoH MBITIIBIO 3a manky okHa. C 3TOi IeNblo B KO-
Her] Mmetoga showWin() BHECEM JOIIOIHUTENBHEIN KO, IPEAyCMAaTPUBAIONIUI peak-
UM HA HAXKaTHE W OTITYCKAHUE JICBOW KHOITKY MBIIIIH:

// mepeMmemaeM 3a MAankKy
this.top.on ('mousedown', onMouseDownHandler) ;
$ (document .body) .on ('mouseup', onMouseUpHandler) ;

B xonme ¢ynkiuun onMouseDownHandler() 3axBaTa mankd OKHA MBIIIbIO, B
CBOIO OYEpe/lb, MOAKIIOUNM 00paboTUMK! fiepeMeNIeH s] MBI — mousemove (on-
MouseMoveHandler()):

function onMouseDownHandler (e) {

var modalWin = S$(this) .offsetParent () ;

var box = modalWin.offset () ;

ModalWindow.dx = e.pageX - box.left;

ModalWindow.dy = e.pageY - box.top;

document .addEventListener ( 'mousemove',
onMouseMoveHandler, false);
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A TarKe 3alIOMHUM CMEIIECHHE MOJI0KEHHS Kypcopa MBILIH OTHOCUTEIBHO Jie-
BOTO BEPXHETO yIia OKHa B cTaTHYecknx nepeMeHHbix ModalWindow.dx u Modal-
Window.dy. DTu 3Ha4eHHsI HEOOXOAUMBI JUIsl BBIYUCICHUSI CMEILICHUS JICBOT'O BEPX-
HEro yrJia OKHA 110 M3MEHMBIIEMCSI KOOpIMHATaM Kypcopa MBI B 00pabOTYUKE CO-
OBITHIA TIEPEMEIICHUS MBIILIH:

function onMouseMoveHandler (e) {
if ( e.target.className != 'top' ) return;
var modalWin = $(e.target) .offsetParent () ;
modalWin.offset ({

left: e.pageX - ModalWindow.dx,
top: e.pageY - ModalWindow.dy

1)
}

3ameTuM, 4TO MepBasi CTPOKA Tejla MPEACTABICHHON (YHKIMH OJIOKUPYET BO3-
MOJKHBIC MIEPECKAKUBAHUSA Kypcopa 3a Mpeaesbl Ik OKHa (B 3TOM ClIydae MCTOY-
HUK COOBITHS OyJeT UMETh UMS Kjlacca, OTJIUYHOE OT top). Bo BTOpOM cTpoke ocy-
IIECTBIISAETCS TIEPEXO0J] OT IAMKHA OKHA K CAMOMY OKHY, KOTOPOE SIBJISICTCS POUTEIIEM
0 OTHOIICHHMIO K IIAIKe, C MOMOIIbI0 MeToa offsetParent().

Hakowner, korya noiap30BaTelb OTIYCKACT KHOMKY MBIIIN (COOBITHE mouseup)
clenyeT «cOpOCUThY 00pabOTUHK MEPEMEIICHUS MBIIITH:

function onMouseUpHandler () {
document . removeEventListener ( 'mousemove',
onMouseMoveHandler, false);

4.2.6. CtapToBasi cTpaHumua
KOHerTHHC 3HA4YCHUS BXOJHBIX MapaMCTpOB (HaHaHBHOﬁ CKOpPOCTH, YCKOPC-
HUA U BpeMeHI/I) ABJISIFOTCA PE3YJIBTAaTOM UX BApbUPOBAHUA COTJIaCHO O,Z[HOﬁ H3 CXEM:
® OT HEKOTOPOI'O HAYaJIbHOI'O0 3HAYCHHUA 10 HEKOTOPOI0 KOHCYHOI'O 3HA4YeC-
HUA C HCKOTOPBIM HIaroMm. OTH 3HAUEHUSA U IBIISIOTCS HNCXOAHBIMU JaH-
HBIMU;
® I[ICpEUYUCIICHHE 3HAYEHUI BapbUPYEMOrO IapaMeTpa, U B 3TOM Ciydae
HNCXOOHBIMU JAaHHBIMHU SABJIAIOTCA BCC ICPCUNCIICHHBIC 3HAUCHU .
CornacHo nepBoﬁ CXEMEC, NOJUKHBI BapbUPOBATHCA BpEMs W HadaJlbHAA CKO-
pOCTh, a COTTIaCHO BTOPOH — yckopenue. [Tosist BBOJa JOKHEI OBITH TIPEYCMOTPEHBI
JJI1 HA4YaJIbHOI'O U KOHEYHOTI'O 3HanHHfI, a TaKKC 1Iara BapbupyeMbIX COIJIaCHO IEp-
BOH CXeMe napameTpoB, TO €CTh AJIA HavaabHOU CKOpPOCTHU U BPEMCHH. I[J'IH 3Ha4ec-
HI/Iﬁ, KOTOPBIC MCPCUUCIAOTCA, B HAIICM CJIY4d€ 3TO 3HAYCHUSA YCKOPCHUS, MOKHO
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MPEIYCMOTPETh BCETO JIMIIb OJHO MOJIe, B KOTOPOM 3TH 3HAa4EeHUsI OYIyT BBOAUTHCS,
HalpuMep, 4epes3 3amsTyo.

Taxum o6pa3omM, craproBas crpanuna index.html nomkHa copepxaTh ceMb HO-
neit BBoaa (input). Kpome sToro, craproBas cTpaHHIa, Kak yxXe OBLIO CKa3aHo,
JOJDKHA TOAKIII0YATh BCe HEOOXOIUMBIE PECYPChI CO CTWIISIMU U KozoM JavaScript u3
Ipyrux (hanios:

<!DOCTYPE htmls>

<html>

<head>

<titles>lpumep</titles>

<meta charset="utf-8">

<link rel="stylesheet" type="text/css"
href="./ModalWindow.éss" >

<link rel="stylesheet!' type="text/css"
href="./app.css">

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

<script src="../flot/jquery.flot.js"></script>
<script src="./ModalWindow.js"></script>

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

</head>

<body>

<h4>3aBuCcHUMOCTb NPOMIEHHOT'O PACCTOSHMS IIPU PaBHOYCKO-
PEeHHOM

OBUXEeHMM<DbYr/> OT BpeMeHU, YCKOPEHMS UM HAauvaJIbHOM CKOPO-
ctr</h4>

<tables>

<tr>

<td>YckopeHue:</td>
<td class=LEFT><input id=a type=text
value="1,2,3,4,5"></td>
</tr>
<tr>
<td></td>
<td class=LEFT><i>(B 3TOM [0Jile Uuepes 3alaTyl Hepe-
UMCIIMTE PpaszJIMYHLEE SBHAUYEeHUs yCKopeHusa)</is</tds>
</tables>
<table>
<tr>
<td colspan=6 class=LEFT>Bpemsa u3aMeHaTb</td>
</tr>
<tr>
<tdsor:</td>
<td class=LEFT><input id=t0 type=text value=1></td>
<td>pmo:</td>
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<td class=LEFT><input id=tk type=text value=2></td>
<td>c marom:</td>
<td class=LEFT><input id=dt type=text value=1></td>
</tr>
</tables>
<table>
<tr>
<td colspan=6 class=LEFT>HauaJlbHYyI0 CKOPOCTbH M3MEe-
HATb</td>
</tr>
<tr>
<tdsor:</td>
<td class=LEFT><input id=v0 type=text value=1></td>
<td>pmo:</td>
<td class=LEFT><input id=vk type=text value=3></td>
<td>c marom:</td>
<td class=LEFT><input id=dv type=text value=1></td>
</tr>
</table>
<table>
<tr><td style="padding-left: 50px;">
<input type=button value="lIpomomxurs" >
<input type=button value="Onucahnwve s3amauu'">
<input type=button value="006 aBTope (TuUT. JucT)">
</td></tr>
</tables>
</body>
</html>

OdopmiieHre CTpaHUIBl ONpEJENsIeTCs] CTUISIMH, NPOMHCAaHHBIMH B (aiine
app.css:

body, html {

margin: Opx; padding: 0px;

font-family: tahoma; font-size: 12px;

}

ha { text-align: center; }

table

width: 500px; margin: 20px auto;
background-color: WhiteSmoke;

}

td { padding: 2px; text-align: right; white-space:
nowrap; }

td.LEFT { padding-left: Opx; text-align: left; }
input { border-radius: 2px; border: 1lpx solid #ccc; }
input [type="text"] { width: 99%; }
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input [type="button"] { float: left; margin-left: 15px;

.content table caption- {
text-align: left;
font-weight: bold;
padding: 5px;

}

.content table th
padding: 3px;

}

B pesynbrate, momyanm hopmMy, KoTopasi n300pakeHa Ha pUCYHKe 8.

3aBMCUMOCTb NPONAEHHOI0 PAacCTOAHUA NPYU PaBHOYCKOPEHHOM [ABMXXEHUH
OT BPEMEHH, YCKOPEHMUSA U Ha4YanbHOW CKOPOCTH

Yckopenue: 1,2,3,4,5

(B 3TOM no/IE YEPE3 3ANATYI0 NEPEYUCTIMTE PAITMYHBIE 3HAYEHUS YCKOPEHNS)

BpeMs n3MeHATbL

oT: 1 [o: 2 c warom: 1

HayanbHyl0 CKOpOCTb U3MEHATb

oT: 1 no: 3 C warom: 1

MpopomxunTb OnucaHwe 3apayun 06 aBTOpE (TUT. NUCT)

Puc. 8. Bua cTapToBoii cTpaHulbl

[TosnssiM BBOJ@ MICXOJHBIX JAHHBIX JaHbl YHUKAJIbHBIC WUIACHTU(DUKATOPHI: IS
YCKOPEHUA — a, JJIs1 Ha4aJIbHOI'0 3HAUCHHUA BPEMCHU — tO, JJIA KOHEYHOI'0O 3HAUYCHUA
BpEMCHH — tk, JI mara MUSMCHCHUA BPEMCHU — dt, 1A Ha4YaJIbHOI'O 3HAYCHHS Ha-
JanpHON ckopocTH — V0, IS KOHEYHOTO 3HAYCHHs HAvadbHON ckopocTH — VK, s
nara U3MeHEHHs Ha4aJIbHOUM ckopocTu — dv

XoTs uaeHTH(HUKATOP MOKET OBITh 000 MOCIE0BATEILHOCTHIO JTATHHCKUX
OYyKB ¥ 3HAKOB MOAYEPKUBAHUS, JTydliie (OPMUPOBATH MX COTIACHO HEKOTOPHIM TIpa-
BUIaM. Hampumep, MOXXHO HCIONB30BaTh B HICHTH(UKATOPE MOJS MMS Mapamerpa,
JUTS BBOJIa KOTOPOTO 3TO TOJIE MPEIyCMOTpeHO. Takoi MOoAX0/] TO3BOJIUT ONPEACTSATh
Ha3HAYEHHE TOJIs HEMOCPEACTBCHHO MO HIACHTU(HKATOPY. Tak, B mMpuMepe HICHTH-
¢buxarop v0 ompesesnsieT mose, NpeIHa3HAYCHHOE [UT BBOJA HAYAILHOTO 3HAYCHUS
HavyaJbHOM CKOPOCTH, a VK — ToJIe [T BBOa KOHEYHOT'O 3HAYEHHsI ATOTO HapaMeTpa.
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4.2.7. BBOA 1 KOHTPOJb UCXOAHbIX AaHHbIX, PyHKUMA check()

B aTom pasnene nepexoauM K OMMCaHHIO IIEHTpalbHOM yacTu frontend paspa-
00TKH, comepkumMoro ¢aiina frontend.js. BcmoMHuM, 9To, coTiacHO KaHOHAM MpO-
rpaMMUpoOBaHUs Ha jQuery, BECh KOJI CIIEAYeT Pa3MECTUTh B Telle CIEeIYIOMeH QyHK-
1178

$ (function () {

// 3Imecb MOXHO OBITb yBEPEHHEM, 4YTO BCE YaCTy AOKyMeHTa
// BarpyXeHb M OOCTYIHE IJIS UCIOJb30BAHMA, B TOM UYKUCIE
// ¥ NoJjia BBONA MUCXONHEIX IIaHHBEIX

1)

[Ipexne Bcero HEOOXOAMMO peallM30BaTh KOHTPOJIb W BBOJ HCXOJHBIX JaH-
HBIX, KOTOpbIe HAOpaHBI MOJb30BaTENEM B [TOJISIX BBOJA U SIBJISAIOTCS CTPOKAMH CHUM-
BOJIOB. BBOA MaHHBIX mpearnonaraeT npeodpa3zoBaHue 3TUX CTPOK B YHUCIA C IOCTIe-
IYIOIIMM HX Pa3MEIEHUEM B IIEPEMEHHBIX, ITPEyCMOTPEHHBIX U 3TUX Lenel. s
XpaHEeHHs] HaYaJIbHBIX, KOHEYHBIX 3HAUEHUHM M 3HAYCHMH IIara HayaJlbHOW CKOPOCTH
U BPEMEHU NIPEeyCMOTPUM COOTBETCTBYIOIIME ITEPEMEHHBIE, a AJIS 3aJaHHbIX 3Haye-
HUW YyCKOPEHUS — MAaCCHB:

var to0, dt, tk;
var v0, dv, vk, v;
var a = [];

3nech TakKe JeKIapupoBaHa BCIIOMOTaTeNbHas MepeMeHHas v ISl XpaHeHUs
(hMKCUPOBAaHHOTO 3HAYCHUSI HayaJIbHOU CKOpOCTH. [IocKONbKy B TaONIWYHOM BHIE H
Ha rpaduKe MOXKHO MPEACTABUTH PE3YNIbTaThl BAPEUPOBAHUS TOJIBKO IBYX MapamMeT-
POB, TpeTuii JOKEH ObITH uKcHpoBaH. B mpumMepe dukcupyercst ckopocTh v. [ek-
Japanys NepeMeHHOH V B JaHHOM MecTe rapaHTupyeT e€ BUAMMOCTD B JIIOOOH TOUKe
KO/1a, BIIPOYEM, KaK ¥ OCTaJbHBIX IEPEMEHHBIX, JCKJIAPUPOBAHHBIX 3]€Ch.

3amyckaercsi pUJIokKeHUe 1Mo HaxkaTuio KHONKU «IIpomomxutey. C moMomuisio
jQuery  otbickuBaeM 3Ty  KHoOmkKy  (CSS-cemektop:  input[type="button"]
[value="IIpogomxuts"]) 1 «moABemMBaeM» Ha He€ 00PaOOTINK COOTBETCTBYIOIIETO
coopITHsA (click):

$('in-
put [type="button"] [value="lpomomxurs"] ') .on('click"',
function() {

if ( !'check() ) return;

v = vO0;

send () ;

I3
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Oynkuus check() ey kT Kak JUig BBOJA, TaK U JAJISl IPOBEPKH KOPPEKTHOCTH
BBOJMMBIX JaHHBIX. Eciu Ta QpyHKIMs Bo3Bpamaet false, To 3T0 03Hayaer, 4To BBOA
Y MPOBEpKa HE MPOLUIN U JajbHEHIINE eHCTBUS, TO €CTh COOCTBEHHO PacyEThl, HE
BBIMOJIHSIOTCS. BOT 3Ta QyHKUMSA:

function check () {
var a_aux = $('#a').val() .split(",");
for(var i = 0; i < a_aux.length; i++) {

var tmp = parseFloat(a aux[i]);
//eciv He ymasioch MHTEPNPETHMPOBATH BBOJI KaK UYMCIIO,
//To tmp comepxuT [He. unciso - Not a Number

if ( isNaN(tmp) ) { allert ("HexoppexTHent BBOAO") ;
$('#a') .focus(); returnlfalse; }
ali] = tmp;

}

//aHaJoOTMYHO NpoBepsaeM OpyI'Me IIOJIA BBOIA
t0 = parseFloat( $('#t0') .val() );

if( isNaN(t0) ) { alert ("HexoppekTHent BBOI") ;
$('#t0') .focus(); return false; }

dt = parseFloat( $('#dt').val() );

if ( isNaN(dt) ) { alert ("HexoppekTHENf BBOO") ;
$('#dt') .focus(); return false; }

tk = parseFloat( $('#tk').val() );

if ( isNaN(tk) ) { alert ("HexoppekTHeit BBOLO") ;
$('#tk') .focus(); return false; }

v0 = parseFloat( $('#v0').val() );

if( isNaN(t0) ) { alert ("HexoppekTHeit BBOO") ;
$('#v0') .focus(); return false; }

dv = parseFloat( $('#dv').val() );

if( isNaN(dt) ) { alert ("HexoppekTHent BBOI") ;
$('#dv') .focus(); return false; }

vk = parseFloat( $S('#vk').val() );

if( isNaN(tk) ) { alert ("HexoppekTHeit BBOLO") ;
S('#vk') .focus(); return false; }

return true;

}

BBon naHHBIX B 3TOH (QYHKIIMU YCTPOEH OJAMHAKOBO. AHATM3UPYIOTCA HaOpaH-
HBIE ITOJIH30BATEIEM CHMBOJIBI B IOJISIX BBOJIA M JEJTACTCS TOMBITKA IPEICTABUTh UX B
BUie ynceln. Ecnm 3To He ymaeTcs, TO Ha SKpaH BBLIACTCS MPEAYTPEkIAIOIIee cO00-
IIeHne ¢ TOMOINbI0 (yHKIUH alert(...) W Ha 3TOM BBOJ MpeKpam@aercs — QyHKITH
BO3BpalllaeT JIOTMYECKOe 3HadeHue JIOKb (return false), a Tak HasbiBaeMblii (okyc
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BBOJIa (MHUTralOlIMK Kypcop) MepeMeniaercsl B moiie, cojepikaliee OmnOOYHbIE J1aH-
HBIC, OJTHOMMEHHBIM MeTo10M focus() 3Toro moss.

[IpeobpasoBanue B YMCIIO BBIMTOJHSCTICS C MOMOIIBIO BCTPOCHHOW (DyHKIHMH
parseFloat(). Ecnu sta yHKIMA M0 KaKUM-TO MPUYMHAM HE MOXKET HpeoOpa3oBaTh
CTPOKY, 33JJaHHYIO0 €l B KauecTBe MapaMeTpa, B YUCIIO, TO PE3yIbTaToM e€ padoTh
Oyner «He uumcio» — Not a Number (coryiacHO MeXIyHAapOAHOMY CTaHIApTy
IEEE754). «He 4ncmnoy» MOXXHO TUarHOCTHPOBATH ¢ TOMOIIBIO QyHKIHH iSNaN().

Heckonbko cnokHee BBIITISIAUT BBOA 3HAUEHWH YCKOPEHMS, KOTOpPbBIE, Kak
IPEIoJIaraeTcsi, BBOIATCS IOJIb30BaTENEM Yepe3 3aIlTYIO B I0JI€ C UACHTHU(UKATO-
poM a. Pesynbrarom pabotel ¢yHknuu split(",") sBIIsSETCS MacCUB TOJCTPOK, OTIie-
NEHHBIX OPYT OT Apyra 3allsiThIMH B UCXOIHOH CTPOKE, TO €CTh B I10JI€ BBOJAA 3Haue-
HUH yckopeHwust. [lanee genmaercst MOMbITKa MPeoOpa3oBaTh 3JIEMEHTHI 3TOI0 MacCHBa
B yrcia (c momonipio QyHkiun parseFloat()) u 3amucars 3TH 4rcna B npeIHa3HAuCH-
HBIC JUIS HUX 3JIEMEHTHI MaccuBa a[i]. Ecnu nmpeoOpasoBaHre HEBO3MOXKHO, TO MPO-
BepKa 3aKaH4YMBaeTCs, POKYC MepeMelaeTcs B IMojie, MpeJHa3HaueHHOe JIJIsl BBOJA
YCKOpeHus, U GYHKIUS Bo3BpaluaeT 3HadeHue false.

®

Bonee kOppeKkTHBII KOHTPOIb MOKHO BBIIIOJHUTH C ITOMOIIBIO
PETYISPHBIX BBIpaXKeHUH. Takoil KOHTPOJIb MOKET ABJSATHCS AOMO-
HUTEIILHBIM 33JaHUEM.

Ecnmu ¢pynkuus check() mpouuia ycnemHo, To ecTb €€ pe3yibTaT true, To aanee
(ukcupyercst ckopocTh (v =v0) u Be3bIBaeTca pyHknus send(), B KOTOPOH BBIMIOI-
HSIOTCS JalbHEHIIue AEHCTBHSA, CBA3aHHBIE C OOMEHOM JaHHBIMH C CEPBEPOM
(c mepenayeil HCXOIHBIX JAHHBIX U MOTYYCHUEM.PE3YIIbTATOB).

4.2.8. O6MeH AaHHbIX ¢ cepBepoM, thyHKLMA send()

Oynkius send() mepeaaét naHHbIE cepBEpY, KOTOPHIA OyAeT BBIMOJIHSITH pac-
4yéT mo 3aganHoi opmyne. s nepepayn qaHHBIX ¢ moMomiblo AJAX BOCIIONB3Y-
emcs GyHkiuel ajax() oubnmuorexu jQuery, KOoTopas yxe o0CyKIalach B COOTBETCT-
BYIOILIEM pa3zfielie TaHHOTO mocoOus. Bri3oB 3To#l pyHKIMM ckOHPUTYpHpOBaH clie-
IYIOLM 00pa3oM:

function send() ({
$.ajax ({
method: "post",
url: "http://localhost:3000",
//OaHHBIE OJIS pacueTa
data: {
a: a, //yckopeHue
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t0: t0, tk: tk, dt: dt, //Bpems
v: v //HauajibHas CKOPOCTDb

dataType: "json",
success: showResult,
error: error

1)
}

Hcxomuble naHHbIe, YKa3aHHBIE B BUJE 00beKTa (3HaUeHUe cBoiicTBa data), Oy-
IyT Tepefianbl B Tenie http-3ampoca kak JaHHbIC (GOPMBI ¢ UMEHAMH TIOJIeH, COBIIa-
JIAIOLIMMU C MMEHaMU CBOMCTB 3TOLO oObekTa. Hampumep, Teo Takoro 3ampoca Mo-
JKET BBITJIAJCTD TaK:

a%5B%5D=1&a%5B%5D=2&a%5B%5D=3&a%5B%5D=4&a%5B%5D=5&t0=1&
tk=10&dt=1&v=1

3nech cienyeT oOpaTUTh BHUMaHUE Ha Mepeady 3Ha4eHU yCKOpEHHs, KOTo-
pble TMEepBOHAYANBHO 3aJaHbl B BHJE MacCHBa a, a TaKKe YYecTb, YTO CTpOKa
%5B%5D — 310 3aKoaupoBaHHBIe CUMBOIHI [|. TakuM 00pa3oM, Ha cTOpOHE cepBepa
MOJKHO HCIIOJIb30BaTh CTaHJAPTHBIE METOJIbI, KOTOPhIE UCIIOIB3YIOTCS IS U3BJCUe-
HUS TAaHHBIX (POPMEL.

OtgeT cepBepa Oyzer npexacrasieH B hopmare JSON (3T0 yka3aHO B CBOHCTBE
dataType), mpeoOpa3zoBaH u TiepeqaH B kayecTBe napamerpa ¢yHkiuu showResult().
Ccpiika Ha 3Ty (YHKUMIO 3aJjaHa B CBOMCTBE success. B ciydae BO3SHMKHOBEHHS
omnOKK ynpasieHrne OyaeT npeaano GyHKUUU error(), yKa3aHHOW B CBOMCTBE €ITOr.
OCHOBHOE Ha3HauCHHE TOH (YHKIMH — OTKPBITH MOJaJIbHOE OKHO ¢ MH(opMarumen
00 ommbOke. Madopmanms 06 ommbke nepegaercs 3Tol GyHKIIMN B Ka4eCTBE Mapa-
Merpa:

function error (data)
var modalWindow = new ModalWindow ('error', 400, 200);
modalWindow.showWin () ;

modalWindow.content.append( $('<div/>', {
html: 'statusText: ' + data.statusText + '<br/>' +
'responseText: ' + data.responseText + '<br/>',
css:

backgroundColor: 'yellow',
color: 'red',

padding: 3,

height: '100%'
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CBoiicTBO content MOJAILHOI'O OKHAa — 3TO CChUIKA Ha 00BeKT jQuery, mpen-
ctaBnsitouid div ¢ coepUMbIM OKHA. JJ00aBUTH COAEep)KUMOE MOKHO C TTOMOIIBIO
MeTozaa append(), KOTOPBI Kak pa3 1 UCIOJIb3YETCs B IPUBEAEHHOM BBIIIE KOJIE.

4.2.9. BeiBoAa pe3ynbTaToB pacyéToB B TaGNM4HOM 1 rpacdmnyeckom Buae,
c¢pyHkuma showResult()

Ha http-3anpoc, nannumpoBanseiii pyHknueit send(), cepBep OTBETUT Pe3yIib-
TaTtamu pacuetoB B Buae JSON-cTpoku ciemyromiero popmara:

[
{label: "a=al", data: [[tl, sl11], [t2, s12], .1},
{label: "a=a2", data: [[tl, s21], [t2, s22], .1},

Kak 3T0 memaer cepBep, pacCMOTPUM B pa3zeie, MOCBALIEHHOM CEpPBEPHON
JacTH web-pa3paboTKu.

3nmecek al, a2 u T. 1. —9TO,3aJaHHBIE TIOJB30BATENIEM 3HAYCHHUS yCKOPEHUS,
TO €CTh COJICP)KUMOE MacCHBa d, KOTOphIi ObLI nepenad B AJAX-3ampoce cepBepy.
3HadyeHust BpeMeHH tl, t2 U T. . — 3TO pe3yNbTaT BapbUPOBaHUS BPEMEHH 110 POpMY-
JIe: OT HadaubHOro 3HadeHus t0 1o xkomeunoro tk ¢ marom dt. 3mauecuus t0, tk, dt
Takke npenansl cepBepy B AJAX-3anpoce. Hakoner, s11, s12 u 1. A. — 310 pe3yinb-
TaTbl pac4€TOB MIPOUIEHHOIO PACCTOSHHUS JUIsl COOTBETCTBYIOIIUX 3HAUYEHUN YCKOpe-
HUSL M BPEMEHH, a Takke CKOpOCTH, KoTopas Oblia mpenana cepepy B AJAX-
3alpoce B mapaMeTpe V.

[Touemy BbIOpaHa MMeHHO Takas ¢opma mpeacraBieHust pe3ynbratoB? OTBer
OUYeHb MPOCTON — TaKoil (GopMaT AaHHBIX 0€3 KaKUX-THOO0 M3MEHEHUH romuTCs IS
pHrcoBaHMA I'PaHUKOB C IOMOMIBIO YIIOMSIHYTOH BbIle Oudauorexu flot.

bubnmnoreka jQuery mo3ab0oTUTCS O TOM, YTOOBI MPEBAPUTEIHHO MPEOOpPas3o-
BaTh JSON-CTpOKY B TIONTHOIIEHHBI MAacCHB, KOTOPHIH W OyaeT mepemaH (yHKIIUH
showResult(). 3amaun dynxmun showResult() — oTkpbITH MOIATBPHOE OKHO, CHOPMHU-
poBath Tabmuily, MOOAaBUTH TAOIHUIly K COJAEPKUMOMY ITOTO OKHA — PEAM3YIOTCS
CIeIyIoIHUM 00pa3oMm:

function showResult (data) {

// OTKpEIBAEM OKHO

var modalWindow = new ModalWindow ('wl', 600, 300);
modalWindow.showWin () ;

// dopmupyeMm TabIMIly

var tbl = "<tables<caption>v=" + v +
"</caption><tr><th>a\\t</th>";
// TepBas CTpoka — BHAUEHUS BPEMEHU
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for(var j = 0; j < datal[0] .data.length; j++)
tbl += '<th>' + datal[0].datalj][0] + '</th>';
tbl += '</tr>';
for(var i = 0; i < data.length; i++) {
tbl += '<tr><th>' + alil + '</th>';
for(j = 0; j < datalil] .data.length; j++)
tbl += '<td>' + datalil.datalj]l[1] + '</td>';
tbl += '</tr>';
}
tbl += "</table>";
modalWindow.content.append( $(tbl) );

}

Hns popmupoBanus Tabnuipl MOTPeOOBAIUCH 1BA LKA — OAWH MO CTPOKaM
TabIMLBI, APYTroi — Mo cTonduaM. JJonoJHUTETbHO MOTPeOOBANICS LMK Ui (HOPMHU-
POBaHMS TIEPBOM CTPOKH TaOJIMIIBI, COAEpIKallieil 3HaUeHHS BPEMEHH, a TAKXKe B Hadaje
Ka)XIOH CTPOKH NPHUILIOCH J00aBUTH KIETKY, COIACPIKAILYI0 3HAUCHHE YCKOPEHHS.
[Ipumep chopmupoBaHHOM TaKMM 00pa30M TaOIHIIBI PEACTABIICH HA PUCYHKE 9.

v=1
al\t 1 2 3 4 5 6 7 8 9 10
1 1.5 4.0 75 120 175 240 31.5 40.0 49.5 60.0
2 2.0 6.0 120 20.0 30.0 42.0 56.0 72.0 90.0 110.0
3 2.5 80 165 28.0 425 600 80.5 104.0 130.5 160.0
4 30 100 21.0 36.0 550 78.0;.,1050 1360 171.0 210.0
5 35 120 255 440 675 960 1295 168.0 211.5 260.0

Puc. 9. IIpumep Tabnuuel, chopMupoBaHHoi B GpyHkuun showResult()

B Taxom mpocrom Bapuante ¢yHKIMsS showResult() mo3BosisieT mpencTaBuTh
pe3yJIbTaThl PAcY€TOB TOJBKO JJIS OAHOTO (DMKCHPOBAHHOTO 3HAYCHHUS CKOPOCTH.
O4eBUIHO, HE XBATACT YIPABJISIOIINX JICMECHTOB JUI HABUTAIlMU 110 BCEM 3HAYCHU-
SIM CKOPOCTH, TIPEyCMOTPEHHBIM MPAaBWJIOM BapbupoBaHus oT VO k vk ¢ marom dv.
Kpome sToro, B 1aHHOM BapHaHTe OTCYTCTBYET BO3MOXKHOCTh Iepexojaa K rpaduye-
CKOMY TIPEJICTABJICHUIO PE3YJIETATOB.

Jlnst HaBuraruu Briepén (Ha3azd) Mo 3HAYCHUSM CKOPOCTH B KOHTCHT OKHA TIe-
pex Tabnuiel ¢ pe3ybTaTaMu pacuéToB 100aBUM JIBE KHOIIKH:

var btnl = $('<button/>', {text: '<<', disabled: 'dis-
abled'}) ;

modalWindow.content .append( btnl ) ;

btnl.click( function() {
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v -= dv;

send () ;

if( v <= v0o ) |
btnl.prop('disabled', true);
btn2.prop('disabled', false);

}

1)
var btn2 = $('<button/>', {text: '>>'});
modalWindow.contentprappend( btn2 ) ;
btn2.click( functiom()

v += dv;
send () ;
if( v >= vk ) |

btnl.prop('disabled', false);
btn2.prop('disabled', true);

}
1)

Peakuun Ha HakaTue 3TUX KHONOK YCTPOEHBI OJWHAKOBO: YBEIHMYUBACTCS
(yMmeHbIIaeTcs1) 3Ha4CHUE CKOPOCTH M ympaBieHue nepemaércs Gpynkuun send() ms
nepeaayn cepBepy M3MEHEHHBIX MCXOOHBIX NaHHBIX. KHomka Bnepén (Hazam) O1oKu-
PYeTCsl, €CIIi Mbl JOCTUTaeM KpailHUX 3HaYeHUH CKOPOCTH.

OOHOBIEHHBIE PE3yNbTAThl PACcYETOB, MOyUYEHHBIE OT CEpPBEpa, BHOBb OyIyT
nepenanbl GyHKun showResult(). OmHako Tenepp HE HaTO BHOBH OTKPBIBATH MO-
JalbHOE OKHO, a TpeOyeTcs (Beero Juiib yOpaTh CTapyro Tabiauumy u Ha e€ MecTe
c(OopMHUPOBATH HOBYIO TaOJHUILY C IEPECUNTAHHBIMU Pe3yIbTaTaMH JJIsl HOBOTO 3Ha-
YeHUsI CKOpocTH. Takum 00pa3oM, Ipekae YeM OTKPHIBaTh HOBOE OKHO, HEOOXOIHMO
IPOBEPUTH: @ MOXKET OBITh, OKHO YK€ OTKPBITO, U B 3TOM Cilydae TpeOyeTcsl BCEro
aumb yopate B 3TOM OKHe crapyro Tabmumy. C yd€ToM CKa3aHHOTO (YHKITHS
showResult() Oyaer BoIMISIAETH HECKOJIBKO CIIOJKHEE:

function showResult (data) {
// MileM OKHO IO er0 UIOSHTUOMKATOPY
var modalWindow = getWin('wl') ;
if ( !modalWindow ) { // okHO He HamJIOCh - OTKPHBAaEM
HOBOE
modalWindow = new ModalWindow ('wl', 600, 300);
modalWindow.showWin () ;
var btnl = $('<button/>', {text: '<<', disabled:

'disabled'}) ;
modalWindow.content.append( btnl );
btnl.click( function() {

v -= dv;
send () ;
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if( v <= v0 )4
btnl.prop("disabled', true);
btn2.prop ('disabled', false);

}
1) i
var btn2 = $('<button/>', {text: '>>'});
modalWindow.content.append( btn2 ) ;

btn2.click ( function()
v += dv;
send () ;
if( v >= vk ) |

btnl.prop('disabled', false);
btn2.prop('disabled', true);
}
}) }
else { // oxHOo HamwoCh - yBupaem CTapyon TabJmily
S('table', modalWindow.content) .remove () ;
}

// 3mech dGopMupyeMm Tabiauuy u mobaBisgeM eé K
// comepxumoMy OKHa

Haxkonen, npexycMOTpUM TOTIOMTHUTEIBHYIO KHOIIKY ISl Iepexoja K rpadude-

CKOMY TPEJICTABICHHUIO PE3yNbTaTOB pacu€ToB. [Ipu akTUBaIMM 3TOM KHOMKH cop-

MHUpPYEeM HOBOE MOJAIbHOE OKHO, KOHTEHT (CBOMCTBO content) KOTOpOro OyIeT ciy-
JKUTh MECTOM OTOOpaskeHHs rpaduku. 3aTeM MPOCTO oOpaTuMcs K QyHKUUH OHO-
mroteku flot, a mapameTpsl uIs 9TOi QYHKIMU y HAC yKe TOoToBBI. MTak, mobaBisem

TPEThIO KHOIIKY':

var btn3 = $('<button/>', {text: 'rpadux'});
modalWindow.content .append(Hbtn3 ) ;

btn3.click( function() {

gWin = new ModalWindow ('graphic', 700, 500);
gWin.showWin () ;

$.plot (gWin.content, data, { legend: { position: "nw"
b b

1)

B kauectBe mapamerpoB ¢yHKuu plot() ykazpiBaeM MECTO, TJe pUCYyeTCs Tpa-

¢ux — gWin.content, naHHbIC ISl TOCTpOeHUS TpadukoB data (3TO OAWH B OJMH J1aH-

HBIC, MIEPEIAHHBIC C CEPBEpa) U JIONOJHUTEIbHBIC OIIUU B BUAEC 00BEKTA, I/IC MCHS-

€M PacIoJIOKEHHUE JIETEHAbl — B CEBEpO-3alafHbId yroj. Bo3MOXHBIM pe3ynbTaT
MpeacTaBieH Ha pucynke 10.
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Puc. 10. IIpeacrapnenue pe3yabTaToB pacu€ToB B rpadMuecKOM BHIC

4.2.10. CepBepHas YacTb npunoxeHus — backend paspaboTka

CepBepHas 4acTh pa3paboTku (¢aiin server.js) JOJDKHA BBIIOIHATH (DYHKITUU
http-cepBepa, a takxke TpeOyemble pacu€tsl. Ilpu 3TOM cepBep HOIKEH MOHHMATH,
YTO OT Hero TpeOyeT KJIMEHT: JOJKEH JIM OH BBIIOJIHHUTH PacuéTbl U OTBETUTH pe-
3yJlbTaTaMU 3THX pacu€ToB, MO0 OH JOJDKEH BBIAATH B OTBET 3alpallllBaeMbId pe-
cypc — colepxumoe 3ampammnBaeMoro (aiia. Koneuno, 6e3 «I10roBopEHHOCTH» ¢
KJIMEHTOM IIOJIHOTO TIOHMMAaHUSI JOCTUTHYTh HEBO3MOXHO. Ho 3Tu cornamenust Ha
caMoM JieJie y’Ke YCTaHOBJIECHHI B paMkax frontend pa3paboTtku. 3ampoc Ha pacy€T He
CONIepPKUT MMeHH (aiina. [leficTBUTEN HO, BCTIOMHUM, YTO 3TO 3alpoc IO aapecy —
http://localhost:3000, B KOTOPOM TPHUCYTCTBYET TOJBKO yKa3aHWE cepBepa (TOIBKO
JOMEHHas 4acTh C yKa3aHHWeM HoMmepa mopta). Hanporus, eciu B url 3ampoca npu-
CYTCTBYeT MMs (aiiia, TO, OUYEBUIHO, B 3TOM CIy4ae cepBep JIOJHKEH OTBETHUTH CO-
JIEPKUMBIM 3TOTO (paiina.

B Takom noBezieHMU cepBepa ecTh 0JHO (DyHJIAMEHTAILHOE OTIIMYUE OT 00IIIe-
NPUHSATOTO TIOBEACHUS — OTBEYATh COACPKUMBIM HHIEKCHOro ¢aiina (index.html),
ec uMs (aiiia He yka3aHo. B Hamem ciyyae umsi ctapToBoro ¢aiia HecTaHIapT-
Hoe (mainhtml) —  uHUOMUpOBaTH  TPWIOKEHHE  CIEOYET  3alpOCOM
http://localhost:3000/main.html.
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! B kadecTBe AOMOIHUTENHHOTO 3a/laHUS TPEAJIaraeTcs caMoCTos-
TENBHO MOJU(DHUIIMPOBATH MPUIOKECHHUE (KIUCHTCKYIO U CEPBEPHYIO
4acTH) TaKUM 00pa3oM, 4TOOBI 3arpy3Ka MPHIIOKEHHs POUCXOANIA
cTa"mapTHO — 1o 3ampocy http://localhost:3000.

Http-cepBep. s peanuszamuu http-cepBepa moTpedyrOTCsS TOTOTHATEIHHBIN
MOyl mime (TpeOyeT ycTaHOBKH) M BCTpoeHHbIe:Moxy i http u fs. Mtak, mposepsi-
eM Hannure umenu B url (req.url.length > 1) u popmupyem oter:

var fs = require('fs');
var http = require('http');
var mime = require('mime') ;

http.createServer (function(req, res) {
// cTaTuueckur cepBep
if( reqg.url.length > 1 ) {
var mime type = mime.getType( reqg.url );

fs.readFile('.' + reqg.url, function(err, data) ({
if (err) {
if (err.code == 'ENOENT') {
res.writeHead (404, {
'Content-Type': ["text/html; charset=utf-8'

1)

res.write ('Not Found!) ;
res.end () ;
else {
res.statusCode = 500;
res.end ('Internal Server Error');

}

console.log(err) ;
}
else {
res.writeHead (200, {
'Content-Type': mime type
1)
res.write (data) ;
res.end() ;

}
1) s

return;
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// pacuét

}

B mpencraBienHoM (parMeHTe Koja JUIs YUTATENs He JIOJDKHO OBITh OTKPOBE-
HUH, MOCKOJIbKY MOJ00HBIM CTaTHUECKUH web-cepBep moapoOHO 00CYyKIaalICs BbIIIE
B pasjeinax, nocBsaméHHbix node.js (1. 3.3.2). 3mech ke 00paTUM BHUMaHHE YUTATEIIS
Ha pAJ HECYIIECTBEHHBIX OTIMYMi. KOpHEBbIM KaTtajoroMm cepBepa B JaHHOM BapHu-
aHTe SBISETCS TEKYLIMH KaTalor, IMEHHO W3 TEKYIEero Karajora cepBep MbITaeTcs
NpOYNTaTh YKa3aHHBIN B 3ampoce (aiin. Tum mime cogepxumoro ¢aiina onpeaens-
ercs ¢ momotibio Metosa getType(), a He lookup(), kak 3To AEenaNOCh B MPEKHEM Ba-
pHaHTe JUIs yCTapeBIIMX BEPCUIT MOl mime.

Pacuérnas yactb. Eciu nms daiina B 3anmpoce He yKazaHO SBHO (3TO MECTO
MIOMEYEHO B MPEACTaBICHHOM (parMeHTe KoJa MHOTOTO4YHEM), To 3To AJAX-3amnpoc
Ha BBINIOJIHEHHE pacy€ToB. B 3TOM citydae jlaHHBIC I pacuéra ImepeaaroTcst B Teie
3anpoca. J[is Toro 4ToOBl «BBHITANUTE») 3TH JAHHBIC U3 TEJa 3ampoca, MOXHO BOC-
MOJIb30BAThLCS JIOMOIHUTEIBHBIM MOJYJIEM ‘querystring, KOTOpBIH TpeOyeTcs mpeaBa-
PHUTEIBHO YCTAHOBHUTH M 3aTEM MOAKIIOYHTH HHCTPYKITHCH:

var gs = require('querystring') ;

Teno 3ampoca nocTymaer ot KIMEHTa MOPIHUIMH, KOTOpBIE OyJeM HaKaIuINBaTh
B Oydepe, peanmzoBanHOM B BuAe oObldHOr0 MaccuBa chunk arr. Kaxxmyro mocty-
MUBIIYIO TIOPIHIO (ciennaibHBIN 00heKT Thma Buffer) momemaem B oTnenbHBIN dite-
MEHT MaccuBa. B kxoHIe nepenau — 00beMHAEM OTAETBHBIC SJIEMEHTHI:

var chunk arr = [];
reqg.on('data', function/(chunk) {
chunk arr.push (chunk)?

1)

reg.on('end', function() {

res.statusCode = 200;

res.setHeader ('Content-Type', 'text/html; charset=utf-
8');

var body = Buffer.concat (chunk arr) .toString() ;

var data

calc( gs.parse (body) );

res.end( JSON.stringify(data) );

}

B npuseaénnom ¢pparMerTe 00padaThIBAIOTCS CIACAYIOLUINE COOBITHS: MOCTYII-
JICHHE OuepenHoi mopuuu — coObiTue data, koHell nepefaund — coOwitue end. Jls
00BEAMHECHUS OTACIBHBIX MOPIUH UCIOJIB30BaH CTaTHUECKHUM MeToa concat() 00bek-
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ta Buffer. Pesynprar 00bequHeHNS MTpeoOpazyeTcss B 0ObIUHYHO CTPOKY (toString()).
Meton parse() MoayIst querystring ipeICTaBIseT IepeAaHHbIC OT KJIMESHTa UCXOIHbBIC
JTAHHBIC JIJISL pacYETOB B BUE 00BEKTA, HAIPUMED:

{

|a[]|: [ 'l', |2|, l3ll |4|I gt ],
to: '1',

tk: '20°",

dt: '1',

v: '1!

3nech cieyer oOpaTuTh BHUMaHUE Ha MM mapaMmerpa 'a[]', KOTophlid B Hc-
xonHoM AJAX-3ampoce Ha KIMEHTCKOM CTOPOHE NEpenaBalics B BUIE MacCUBa YCKO-
peHui a.

Hcxonnple naHHbIe TIEpeNaloTCcs B KadecTBe mapameTpa Qynknun calc(), koTo-
pasi, COOCTBEHHO, U pean3yeT pacdyETHYIO 4acTh. Pe3ynprarsl pacu€ToB BO3Bpala-
10TCS B BUJe 00beKTa, mpeodpasyrorcs B JSON-popmaT u OTIpaBiIsIFOTCS KIIMEHTY:

res.end( JSON.stringify(data) );

PesynbTarel pacyéroB, Kak yxe ObUIO CKa3aHO, (hOPMHPYIOTCS B BHUJIE, MPHUIO-
HOM JUIsl BOCTIPOU3BE/ICHUS B rpaduueckoM Buje, onbmuorekoii flot B Tene (yHkmu

calc():
function calc (params)

var
a = params['al[]l"'],

t0 = Number (params.t0),
tk = Number (params.tk),
dt = Number (params.dt),

vV = params.v;

var data = [];
for(var i = 0; i < a.length; i++) {
var dataPoints = [];
for(var t = t0; t <= tk; t += dt)
dataPoints.push (
[ £, Number(v * t + a[i]l] * t * t /
2) .toFixed (1) 1
) i
data.push ({
label: 'a=' + al[il,
data: dataPoints

1) s
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return data;
}

B naHHO# (yHKIMM peair30BaHbl ABa IIUKJIA: OJUH I[UKJI 10 3HAYECHUSIM YCKO-
peHus, a Ipyroi, BIOKCHHBI B MEPBBINA, — [0 3HAUYCHUSIM BpeMcHHU. Pe3ynbrarhbl
pacuéToB B UTOTE MOJYUYAIOTCS B BUJC MAcCHBA, CTPYKTypa KOTOPOTO yKe 00Cyxkaa-
JIaCh B MPEABIAYIIEM ITyHKTE.

Dyuknun _description u_about author. Temeps ocTtasioch OOBSIBHUTH ABE

(GyHKIMY, CBs3aHHBIE ¢ KHOMKamK «Omnucanne 3agaun» u «O0 aBTope». OHU ITOIK-
HBI 3arpy’aTh B MOJJAJIbHBIE OKHA COOTBETCTBEHHO CTpaHUIy task description.html n
ctpanuity about author.html. O6e QyHKIMU BBI3BIBAIOT TOSBICHUE HEHM3MEHSIEMBIX
MO pa3Mepy OKOH B IIEHTPE SKpaHa 0e3 CTPOKH CTaTyca BHU3Y:

function description() {
showModalDialog('"task description.html", '', "cen-
ter:yes;help:no;resizable:no;status:no;");

}

function about author () {
showModalDialog ("about me.html"™, '', '"cen-
ter:yes;help:no;resizable:no;status:no;");

}

Otmetrnm, uto meton showModalDialog() o6sexra window paboTtaer HE BO
Bcex Opaysepax M pe3yJbTaToM €ro paboThI SBISETCS BCIUIBIBAIONIEE OKHO, KOTOPOE
MOKET OJIOKMPOBATHCS B HENAX 0€30MacCHOCTH, 0 YéM YK€ TOBOPHIIOCH BBIIIE.

[Ipennaraercss caMOCTOSTENBLHO PEAM30BaTh BBIBOJ MH(pOpMAIMU
0 3amaye u 00 aBTOpe C momoIipio kaacca ModalWindow.
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5. lononHutenbHoe 3agaHue

Peakuun Ha akTHBaNMIO KHONOK «Onucanue 3aapaum» u «O0 aBTope (THT.
JIHCT)» PEATN3YIOTCS CTYIEHTOM CaMOCTOSTENbHO. [Ipr 3TOM TOMKHBI OBITH BOC-
IpON3BEICHB MOJIATIbHBIE OKHA, B KOTOPBIX JOJDKHA OBITH NPEICTABIEHa COOTBETCT-
ByIomIas HHGopManus: onucaHue 3a1a4n U cBefeHust 00 aBrope. COOTBETCTBYIOMINI
HTML u CSS-xox pa3pabaTbIBatOTCS CTYACHTAMHU CcaMOCTOATeNbHO. OmnucaHue 3a-
Jla49¥ TOJDKHO COepKaTh (OpMyITy Ui pacuéra U pacmudpoBKy MapaMeTpoB C yKa-
3aHUEM JOITYCTHUMBIX JUAlla30HOB, B KOTOPBIX OTU MapaMETPbl MOI'YT H3MCHSATLHCH.
3anpermaercst UCIoIb30BaTh PUCYHKH ¢ N300pakeHHeM (hOpMyJI, HOATOTOBIEHHBIX C
MOMOIIIBIO CTICIMATBHBIX TTPOrpaMMHBIX cpeacts (MS Word u np.), popmyna gomxk-
Ha ObITh co3nana cpenctBaMu HTML 0e3 npusieueHus Tara img.

Pazpabotka momkHa obOecrieuynBaTh BBOJ HE TOJBKO BapbUPYEMBIX MapameT-
POB, HO M TOCTOSIHHBIX.

Pa3zpabotka nmomkHa oOecmeyUTh KOHTPOJb BCEX BBOAMMBIX MapaMeETPOB.
B citydae BbIxoJa mapaMeTpoB 3a Mpeesibl JOMyCTUMBIX TUAa30HOB JOJKHBI BbIIA-
BaThCS MPEIYIPEkKAAI0NINe COOOIICHNSI.

B kadecTBe IOMOIHUTENBHOTO 3alaHUSI TAKXKE MPEAaracTcs caMOCTOSTEIbLHO
MOIUGHUIHMPOBATH MPUIIOKEHNE (KIUEHTCKYIO U CEPBEPHYIO YacTH) TaKUM 00pazoMm,
4YTOOBI 3arpy3Ka MPUIIOKEHUS TPOUCXOArIa 110 3arpocy http://localhost:3000.

Haxonern, oTAeIbHBIM 33JaHUEM MOJKET SBJISATHCS pealr3anus 4aTa Ha OCHOBE
web-cokeToB. Peannszanms dara moapoOHO oOcyknanace B pasmene 3.3. TpeOyercs
BOCIPOM3BECTH TIPENICTABICHHBIH TaM KOJ M BO3MOKHO BBITIOJIHUTH MOJEPHHU3ALNIO
COTJIACHO TPUBEEHHBIM TaM K€ TIOKEIAHHSM.

3akntoyeHue

B mocobun moka3aHo, 9To (PpOHTEHA — 3TO TEXHOJIOTHS Pa3paboTKH IMPHITOKE-
HUH Ha CTOPOHE KiMeHTa, Bkiovaromias: HTML, hopMupyromuii conepkanue ctpa-
HUIIBI, HAIPUMEP «3arojOBOK», «Imaparpady, «CIHCOK», «3JieMeHT crmcka»; CSS,
OMpeeNAIOIi 0TOOpakeHHE HIEMEHTOB Ha CTpaHHIe, HAPUMEDP «IIOC]e TIEPBOTO
naparpada orctym B 18 mukcenei» win «Bech TeKCT) B Tere body A0/KeH OBITH TEM-
HoO-cepbIM 1 Hamucal mpudrom Courier Newx;/JavaScript, obecnieunBatomuii peak-
UI0 Ha HEKOTOpbIe COOBITHS B Opaysepe, MPUAAIOIIMKA AMHAMHU3M H HHTEPAKTHB-
HOCTb.

OT0 HampaBJIEHUE XOPOLIO N3YyUEHO U SBISAETCS IUPOKO UCIOIb3YEeMbIM UHCT-
PYMEHTOM Web-IIporpaMMHUCTOB, B TO BpeMms Kak backend paspabotka web-
NPUIOKEHUH WM MPOrpaMMHUPOBAHUE HA CTOPOHE CepBepa SBISIETCS HACYIIHOW He-
obxoauMocThio. Kak Bce paboTaeT Ha cepBepe — 3TUM OMPEICIACTCS PSJI MOJIOKH-
TEJILHBIX MOMEHTOB JJIsl Pa3pabOoTUYUKOB — 3]IECh MOXKHO HCIIOJIb30BATh JHO0BIC HHCT-
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PYMEHTHI M TEXHOJIOTHH, JIOCTYITHBIC HA CEpBEPE, KOTOPBIH, 110 CYTH, SBIISETCS IPO-
CTO KOMITBIOTEPOM, HACTPOSHHBIM JJISI OTBETOB Ha COOOIIICHHUS.

HawnbGonee mnomynspHbIM IMOAXOIOM B OCEKIHJAE SBISETCS HCIIOJIB30BaHUE
Node.js kak iaThopmbl, KOTOpasi MO3BOJSIET BHINOAHATE JavaScript BHe Opay3epa u
npenocrapisieT APl mns onepanuii BBona-BeiBoga. Ilo cytu, Node mpeBparmiaer JS B
SI3BIK OOIIET0 HAa3HAYECHHUS, IO3BOJISISI TUCATh HA HEM-ITPAKTHYECKHU JIFOOBIE PUITOKE-
HUS, W 3]IeCh € MOXXHO WCIIOJIb30BaTh Pa3MYHBIE CHCTEMBI YIIpaBIICHUS Oa3zaMu
JTAHHBIX.

B y4ue6HOM mocOOUM MpeicTaBlieH MaTepral, MO3BOJSIFOIINI 0cBOUThL backend
pa3paboTKy web-TpuiioxkeHnid Kak NporpaMMHUpPOBAaHHE HAa CTOPOHE cepBepa Ha
wiatgpopme node.js. SIpko BeIpakeHHAS MPaKTHUECKas HAIPABICHHOCTh BCETO MaTe-
puajia ¢ TNpeAOCTaBICHUEM IpUMepa pa3paOOTKH MPHIOKEHUS JUIs BBIMOJHEHUS
MPOCTEHIIINX PAaCUETOB Ha CEPBEPHON CTOPOHE M TUHAMUYECKOTO ()OPMUPOBAHHUS CO-
nepxumoro HTML-cTpaHull mo3BOJSET HE TOJBKO U3YYUTh U OCBOUTH TEOPUTHYE-
CKUM MaTepuay, HO W MOJYYHTh HavajJbHbIC MPAKTUYECKUE HABBIKA NMPUMCHEHUS
texHonoruu backend pa3paborku web-mpunoxxenuii Ha mardopme node.js.
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NMpunoxeHne
®ann main.html

<!DOCTYPE htmls>

<html>

<head>

<titles>lpumep</titles>

<meta charset="utf-8">

<link rel="stylesheet" type="text/css"
href="./ModalWindow.css">

<link rel="stylesheet" type="text/css"
href="./app.css">

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

<!-- <script src="./jguery.canvasjs.min.js"></script> -
->

<script src="../flot/jquery.flot.js"></script>

<script src="./ModalWindow.js"></script>
<script src="./frontend.js"></script>
</heads>
<body>
<h4>3aBUCKHMOCTE MNPOMUIEHHOTO PACCTOSHUS IIPU PABHOYCKO-
peHHOM IBUXeHuU<br/> OT BpeMeHM, YyCKOPEHMS M HAYaJbHOMU
ckopocTu</h4>
<table>
<tr>
<td>YckopeHue:</td>
<td class=LEFT><input id=a type=text
value="1,2,3,4,5"></td>
</tr>
<tr>
<td></td>
<td class=LEFT><i>(B »TOM NOJI€ Uepes3 3alATyi Hepe-
UMCIIUTE pPas3jIMuHLHE BHAUYeHMSA yCKopeHmd)</i></tds>
</table>
<table>
<trs>
<td colspan=6 class=LEFT>Bpemsa usmMeHaTb</td>
</tr>
<tr>
<tdsor:</td>
<td class=LEFT><input id=t0 type=text value=1></td>
<td>mo:</td>
<td class=LEFT><input id=tk type=text value=2></td>
<td>c marom:</td>
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<td class=LEFT><input id=dt type=text value=1></td>
</tr>
</table>
<tables>
<tr>
<td colspan=6 class=LEFT>HauajlbHYyI CKOPOCTb
U3MEHATb</td>
</tr>
<tr>
<tds>oT:</td>
<td class=LEFT><input id=v0 type=text value=1l></td>
<td>po:</td>
<td class=LEFT><input id=vk type=text value=3></td>
<td>c marowm:</tds>
<td class=LEFT><input id=dv type=text value=1></td>
</tr>
</table>
<table>
<tr><td style="padding-left: 50px;">
<input type=button values!HponosxuTs">
<input type=button value="OnucahHwve 3amauu'">
<input type=button value="006 arBTope (TuT. Juct)">
</td></tr>
</table>
</body>
</html>

®dann app.css

body, html {

margin: Opx; padding: Opx; font-family: tahoma; font-
size: 12px;
}
h4 { text-align: center; }
table

width: 500px; margin: 20px auto; background-color:
WhiteSmoke;
}
td { padding: 2px; text-align: right; white-space:
nowrap; }
td.LEFT { padding-left: Opx; text-align: left; }
input { border-radius: 2px; border: 1lpx solid #ccc; }
input [type="text"] { width: 99%; }
input [type="button"] { float: left; margin-left: 15px;

.content table caption {
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text-align: left;
font-weight: bold;
padding: 5px;

}

.content table th {
padding: 3px;

}

®ann ModalWindow.js

function ModalWindow (id, w, h) {

this.id = id;

this.width = w; this.height = h;

// manka OKHa

this.top = $('<div/>', { class: 'top' });
this.close = $('<a/>', { class: 'close', text:
'3aKpHTEL ' }) ;

this.top.append( this.close );

// comepxrMoe OKHa

this.content = $('<div/>"', { id: 1id, class: 'content'
1)

// OKHO

this.modalWin = $('<div/>', { class: 'window' });

this.modalWin.append (this.top) ;
this.modalWin.append(this.content) ;

// moBaBMM OKHO B KOHEL Tejla NOKyMeHTa

S (document .body) .append( this.modalWin ) ;
// mMacka

this.mask = $('<div/>', {#€lass: 'mask' });
$ (document .body) .append ( /this.mask ) ;

// TmpenycMOTpuMM 3aKphHTUe OKHAa
this.close.on('click', this.closeWin) ;
ModalWindow.windows.push (this) ;

}

// THoe Haxajly KHOIKY MM OTHOCUTEJIEHO OKHAa
ModalWindow.dx 0;

ModalWindow.dy 0;

// OTKPHITEIE OKHAa

ModalWindow.windows = [];

// HOMEp CJioa BEepXHEeTO OKHa
ModalWindow.zndx = 9000;

ModalWindow.prototype.showMask = function()
var maskHeight = $ (document) .height (), maskWidth =
S (window) .width () ;
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// PasBepHé&M MAaCKy Ha BEeCb DKpaH

this.mask.css ({ width: maskWidth, height: maskHeight,
zIndex: ModalWindow.zndx++ });
this.mask.fadeTo("fast", 0.7); //fadeIn(1000) ;

}

ModalWindow.prototype.showWin = function()

// Mackupyem

this.showMask () ;

// TokaxeM OKHO B lLIEHTpe

var W = $(window).width(), H = $(window) .height () ;

this.modalWin.css (f
left: (W-this.width)/2, top: (H-this.height) /2,
width: this.width, height: this.height, zIndex: Mo-

dalWindow. zndx++

1)

this.modalWin.fadeIn (1000) ;

// nepememaeMm 3a MAKy

this.top.on('mousedown', onMouseDownHandler) ;

S (document .body) .on ('mouseup', onMouseUpHandler) ;

}

ModalWindow.prototype.closeWin = function()
var wnd = ModalWindow.windows.pop () ;
wnd.modalWin.remove () ;

wnd.mask.remove () ;

ModalWindow.zndx -= 2;

}

// TIOMCK OKHa MO MOSHTUOUKATOPY
function getWin (id) {

for(var i = 0; i < ModalWindow.windows.length; i++ ) {
var wnd = ModalWindow.windows.[i].;
if( wnd.id == id ) return wnd;

}

return null;

}

function onMouseDownHandler (e) {

var modalWin = $(this) .offsetParent () ;

var box = modalWin.offset () ;

ModalWindow.dx = e.pageX - box.left; ModalWindow.dy =
e.pageY - box.top;

document .addEventListener ('mousemove', onMouseMoveHan-
dler, false);
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}

function onMouseUpHandler () {
document . removeEventListener ('mousemove', onMouseMove-

Handler, false);

}

function onMouseMoveHandler (e) {
if( e.target.className != 'top' ) return;
var modalWin = $(e.target) .offsetParent () ;
modalWin.offset ({

left: e.pageX - ModalWindow.dx,
top: e.pageY - ModalWindow.dy

1)
}

dann ModalWindow.css

/* Macka, sareMHaomasa QoH */
.mask {

position: absolute;

left: 0; top: 0;
background-color: #000;
display: none;

/* MoIaJIbHOEe OKHO */
.window ({

position: absolute;
display: flex;
flex-direction: column;
background-color: #fff;
padding: Opx;
box-sizing: border-box;
overflow: hidden;

}

/* wanka okHa */

.top {

margin: O0px;

padding: Opx;
box-sizing: border-box;
height: 20px;
background-color: gray;
cCursor: move;

}
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/* BaKpHTb OKHO */

.close { float:right; color:#fff; text-decoration:none;
cursor:pointer; }

.close:hover { color:#fff; text-decoration:underline }

/* comepxumoe OKHa */
.content {

flex-grow: 1;

margin: Opx; padding: 0px;
box-sizing: border-box;
overflow: scroll;

}

®awnn frontend.js

$ (function () {
// MCXOIHEIE IaHHLBE
var a = [];

var tO0, dt, tk;
var v0, dv, vk, v;

S('in-
put [type="button"] [value="Ipomomxurs"]"') .on('click"',
function () {
if( !check() ) return;
v = v0;
send () ;
}
)i

// TpoBepsaeT KOPPEKTHOCTbL BBEIEHHHX OaHHEX
// ecnu pes3yiabTaT OTPMLATENbLHEM BO3Bpamaer false

function check () {
var a_aux = $('#a').val() .split(",");
for(var i = 0; i < a aux.length; i++) {

var tmp = parseFloat (a aux[i]) ;
// ecru He ymnayoch MHTEPINPETUMPOBATH BBOI Kak

UMCJIO,
// To tmp comepxuT He umcyo - Not a Number
if ( isNaN(tmp) ) {
alert ("HexoppexTHem BBOO"); S$('#a') .focus() ;

return false;

}

ali] = tmp;
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// aHaJoOTMUYHO NpoBepsaeM IOpyIue I[0JiS BBOIA

// Bpems

t0 = parseFloat( $('#t0') .val() );

if ( isNaN(to0) ) {
alert ("HexoppexTHeni BBOL"); S('#t0') .focus() ;
return false;

}

dt = parseFloat( $('#dt').val() );

if ( isNaN(dt) ) {
alert ("HexoppexkTHewt BBOO"); S ('#dt') .focus() ;
return false;

}

tk = parseFloat( $('#tk').val() );

if ( isNaN(tk) ) {
alert ("HexoppexkTHewi BBOO"); $('#tk').focus() ;
return false;

}

// ckopocTb

v0 = parseFloat( $('#v0').val() );

if ( isNaN(t0) ) {
alert ("HexoppexkTuewi BBono"); S ('#v0').focus();
return false;

}

dv = parseFloat( s('#dv').val() );

if ( isNaN(dt) ) {
alert ("HexoppexTHemi BBono"); S ('#dv').focus();
return false;

}

vk = parseFloat( $('#vk').val() );

if ( isNaN(tk) ) {
alert ("HexoppexTHei BBOL"); S('#vk') .focus();
return false;

}

return true;

}

//oTnpaBigeM MUCXOIHHE IaHHEE CepBepy
function send() {
$.ajax ({
method: "post",
url: "http://localhost:3000",
//naHHBIEe IS pacuyeTa
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data:
a: a, //yckopeHue
t0: t0, tk: tk, dt: dt, //Bpemsa
v: Vv //HauanbHas CKOPOCTh

b

dataType: "json",

success: showResult,

error: error

1
}

// dopMuUpoBaHMe TabIMULE C Pe3yJbTaTaMu
function showResult (data) {
var modalWindow = getWin('wl') ;
if( !modalWindow ) { // oxHO He GrUIO
modalWindow = new ModalWindow ('wl',
modalWindow.showWin () ;
var btnl = $('<button/>',
{text: '<<', disabled: 'disabled
modalWindow.content.append( btnl ) ;
btnl.click( function()

v -= dv;
send () ;
if( v <= vo ) {

btnl.prop('disabled', true);
btn2.prop('disabled', false);

}
I

OTKPEITO

600,

1)

var btn2 = $('<button/>', {text: '>>'});
modalWindow.content.append( btn2 ) ;

btn2.click ( function()
v += dv;
send () ;
1f( v >= vk ) {
btnl.prop('disabled', false);
btn2.prop('disabled', true);

}
IF

300) ;

var btn3 = $('<button/>', {text: 'rpadux'});
modalWindow.content.append( btn3 ) ;

btn3.click( function()
gWin = new ModalWindow ('graphic'
gWin.showWin () ;

, 700,

500) ;

$.plot (gWin.content, data, { position: "nw"
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1)
}

else {
S('table', modalWindow.content) .remove () ;
}

// dopMupyeMm TabIMIly
var tbl = "<table><caption>v=" + v +
"</caption><tr><ths>a\\t</th>";
for(var j = 0; j < datal0] .data.length; j++)
tbl += '<th>' + datal0].datalj]l[0] + '</th>';
tbl += '</tr>';
for(var i = 0; i < data.length; i++) {
tbl += '<trs><th>' + al[i]l] + '</th>';
for(j = 0; j < datal[i] .data.length; j++)
tbl += '<td>' + datalil.datalj][1] + '</td>';
tbl += '</tr>';
}
tbl += "</table>";
modalWindow.content.append( $(tbl) );

}

// obpaborTka omMOOK NPKM OOMEHE C CepBepOM
function error (data)
var modalWindow = new ModalWindow('error', 400,

200) ;
modalWindow.showWin () ;
modalWindow.content.append( $('<div/>', {
html: 'statusText: ' + data.statusText +
'<br/>' +
'responseText: ' + data.responseText +
'<br/>"',
css: |

backgroundColor: 'yellow',
color: 'red',

padding: 3,

height: '100%'

®dawnn server.js

var fs = require('fs');
var http = require('http');
var mime = require('mime') ;
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var gs = require('querystring') ;

http.createServer (function (req,

// craTmMueckKuir cepBep
if ( reqg.url.length > 1 ) {
var mime type = mime.getType( reg.url );

res)

{

fs.readFile('.' + req.url, function(err, data) {
if (err)
if (err.code == 'ENOENT') {

res.writeHead (404, {

1)

'Content-Type':

12

res.write ('Not Found') ;
res.end () ;

}

else

res.statusCode = 500;
res.end ('Internal Server Error') ;

}

console.log(err) ;

}

else {

res.writeHead (200,
'Content-Type': mime type

1)

res.write (data) ;
res.end () ;

}
1)

return;

}

// pacuét

var chunk arr
reg.on('data', function (chunk) {
chunk arr.push (chunk) ;

1)

reqg.on('end',

= [];

function() {

res.statusCode = 200;

res.setHeader ('Content-Type',

charset=utf-8"') ;
Buffer.concat (chunk arr) .toString() ;

var body
var data

res.end (

calc( gs.parse (body)

116

) i

'text/html;

charset=utf-8"

'text/html;



JSON.stringify(data)
) ;
1)
}) .1listen(3000) ;
console.log('3000"');

// pacuér
function calc (params) ({
var

a = params['al[]l"'],

t0 = Number (params.t0), tk
Number (params.dt) ,
vV = params.v;
var data = [];
for(var i = 0; 1 < a.length; i++)
var dataPoints = [];
for(var t = t0; t <= tk; t += dt)

= Number (params.tk),

// pacumMTHBaeM pPacCTOSHMUE

dataPoints.push( [ t,

/ 2).toFixed (1) 1 );
data.push ({
label: 'a=' + ali],
data: dataPoints

1)
}

return data;

}

Number (v * t + alil]
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HEII pecypc]. — Pexxum moctyna: https://nodejs.org/api/.

JlokyMeHTamus o MeHepKepy MakeToB npm [DIeKTpoHHEIH pecypc]. — Pe-
*uM goctyna: https://docs.npmjs.com/.

Omnwcanne node.js Ha PyccKOM si3bIke [DJIEKTPOHHBIN pecypc]. — Pexxum goc-
tyma: https://js-node.ru/.

. PykoBomctBo mo Node.js [DaekTponHblli pecypc].— Pexum mocryna:

https://metanit.com/web/nodejs/.

10. Node.js : yueb. mocobue [DnekTpoHHBIH pecypc].— Pexum gocryma:

http://www.w3ii.com/ru/nodejs/default.html.
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