Copnep>xaHue:

BBepeHue

O6BbEM 1 CKOpoCTb 06paboTKM AaHHbIX B COBPEMEHHbIX KOMMbIOTEPHbIX CETAX
obecrne4ynsno BO3MOXKHOCTb CO34aHNA U NMOMELLEHNSA B KOMMNblOTepHble ceTn Web-canTbl n
Web-cTpaHunubl pa3nnyHOro Buaa 1 HanpaBaeHHOCTU. YTO NOBLICUIO KOMYECTBO
nosib30BaTesIEN CETMW.

B cBA3M C AaHHbIM pPa3BUTUEM KOMMbIOTEPHbIX CETEN ANSA NOJSib30BaTeNeN CETU CTanu
MonNynspHbl A3blKU TMNEPTEKCTOBOW pa3MeTKN, MPU MOMOLLN KOTOPbIX MOXXHO CaMOMY
CBOMMU cmnamm cosnaTtb cBon Web-canT. K TakuM a3blkaM oTHocAaTcAa: PHP, HTML,
HTML5, JavaScript n T.4.

AKTyanbHOCTb paboThl 3aKk/to4aeTca B HEOOX0AMMOCTM U3yyYaTb COBPEMEHHbIE
NH(MOPMaLMOHHbIE TEXHOJIOMMN, @ UMEHHO MPOLLECC CO3AaHNA CaiTa NpPY NMNOMOLLM
S3bIKOB F'MMepPTEKCTOBOWN pa3MeTKN.

Llenb paboTbl COCTONT B ONMCAaHNN XapaKTEPUCTUKMN A3bIKOB TMNEPTEKCTOBON pa3MeTKW,
N3Y4YNTb TEOPETUYECKMA N NPAaKTUYECKNI MaTepmnan AaHHON TeMbl KypCoBOM paboThl.

O6bEeKT KypCOBOIro NCCNeNoBaHWS: NONyAspPHbIE A3blKM FTMNEePTEKCTOBON pasmMeTku. Cant
NHTEPHET

Ona goCcTmXeHnsa noctaBieHHOW uenn 6bian BblaeeHbl cnepywline 3agadun.

N3Y4YUTb TEOPETUYECKYIO MPaKTUYECKYIO NUTepaTypy No TemMe KypcoBon paboTsl;
OMNMCaTb A3bIKKU TMNEepPTEKCTOBON pa3MeTKMU;

onuncaTb cneynunKaumm si3blkoB rmnepTeKCTOBON pa3sMeTKU;

NPUBECTU NpMMep NpakTu4eckoro npumeHeHns HTML (Ha npumepe obyyarowero
canTa).

CTpyKTypa KypcoBow paboThl: paboTa COCTOUT U3 BBEAEHUS, TPEX I1aB, 3aKJK0YEHNS,
CMUCKa nTepaTypbl, BKAKOYatowero B cebs 25 NCTOYHNKOB 1 OBYX MPUJIOXKEHUNA.

I'IepBaﬂ raBa nocesdlleHa N3y4eHmntio OCHOBHbIX MOHATUN, KacaloLwmxcsa TexHonorum Web.

BTopas rnasa nocesweHa nsydyeHuto texHonorumnm Web Ha ocHoBe A3bIKOB
rmnepTekcToBomn pasmeTku: HTML, XML, XHTML.



B TpeTunin rnaBe paccMaTpMBalOTCA NpaKTUYECKOE NMPUMEHEHMNE A3blKa Pa3MeTKN
rmneptekcta HTML.

B 3ak/ito4eHUn onncaHbl pe3yabTaThl I'IpOBe,EI,éHHOI'O ncciengosaHMA.

1. TexHonorua Web

1.1 NoHaTue «texHonorum Web»

TexHonorna Web cpopmupoBanach B Xxoge npoLecca co3gaHusa n CoBepLUeHCTBOBaHMNS
cuctembl World Wide Web , paHHas TeXHON0Ornsa okasbliBaeT BAMUSHME Ha X0 pa3BUTUSA
pa3HbIX BUOOB MH(POPMALMOHHbLIX TeXHONOrnn. Ha eé ocHoBe pa3BmBatoTCA Cnocobbl n
MeTOoAbl 419 NHTer pupoBaHNSa HEOAHOPOLAHbIX peCypCcoB B MH(POPMaALMOHHbIE CUCTEMBI.
Pa3pabaTbiBatoTCsa HOBble CNocobbl co34aHMA pacnpeneneHHbiX cuctem. B xoge
pa3BUTUA MHPOPMALNOHHO-KOMMYHUKALMNOHHOW TexHonorum Web-TexHonormam Hawnm
NnpUMeHeHne B pa3HbIX chepax AeAaTeNbHOCTU, K NPUMepPY, B 3NEKTPOHHOM brsHece v
3/IEKTPOHHbIX Bubnmotekax. Takxxe npu nomowm Web-TexHONOrmm ctasno BO3SMOXXKHO
co3faBaTb KPYMHble Hay4YHble n obpa3oBaTenbHble cucTtemsl [1, 45].

Ona panbHenwero pa3suTtns TexHonorum Web tpebytoTca pagukanbHble U HOBblE
noaxonbl. HaxoxxaeHne cnocoboB ans peannsaymm HOBbIX MOAXOA0B ABSISETCS r1aBHON
3agadven koHcopumyma W3C (World Wide Web Consortium), Ha4mHas ewwé c cepeaunHbl
90-x ronos.

TepMmuH «Web» B pa3HbIX SHUMKIOMNEAUSAX U CIOBapPSAX UMeeT ciefylouiee onpenesieHune:
web - 3To rnobanbHoe MHMOPMaLMOHHOE NPOCTPAHCTBO, COCTOSALLLEE UX CBA3AHHbIX
Mexxay cobon rmnepTekCTOBbIMU CCbIIKAMN OOKYMEHTOB, CTPaHUL, 1 hannos,
pa3sMeLLEHHbIX Ha hu3n4eckon nHppacTpykType Internet, obmMeH faHHbIMN B KOTOPOWN
OCyLLeCcTBAAETCA NPM NMOMOLLM NPOTOKOJIOB NMepefaydun AaHHbIX [3, 34].

Cuctema «Web» nmeeT orpoMHble MHTEHCUBHO HapallmBaeMble NHPOPMaALMOHHbIE
pecypchl, 6osblIan 4acTb, KOTOPbLIX MpefocTaBseHa B cBOOOAHOM fgocTyne B ntobon
oTpe3ok BpemeHun. Co3pgaHHasa cpega WWW cnocobHa B3anmMoaencTtBoBaTb C pecypcamu
ApYyrnx nHpopMaunoHHbIX cepBucoB Internet, Taknx kak Gopher, FTP, Arhie, WAIS,
Telnet, anekTpoHHas no4yTa. TexHonormna «Web» Takxe obecnedymsaeT OoCTyn K 6basam
AAHHbIX Yepe3 ceTb KOMMYHUuKauuin. K Hanbosee 4aCcTo NCNOJib3yeMbIiM CeEpBUCaM
Internet oTHoCATCA: WWW, 3n1eKTpoOHHasa no4vTa, CepBUChI nepenaydun gannos - FTP,



nonnep>xka TesieKoH(epeHUNA, yaasleHHbIN JOCTYN K BbIYNCINTENIbHBIM pecypcam [2,
21].

NHdpopMaumnoHHble cepBuchl Internet NOCTPOEHbI COrIaCHO AaPXUTEKTYPE «KJINEHT-
cepBep». HekoTopble 13 3Tux cepsucos, Hanpumep WWW, moryT nogaepxuBaTb paboTy
C pacnpeneneHHbIMN NHPOPMaLMOHHBIMK pecypcamn [4, 32].

B 60nblIOM KONMYecTBe aHumMKNonegun n cnosapen nog Web - texHonorumnemn
NOHMMaeTCH «TeXHON0rms, No KotTopon bbina NocTpoeHa BceMupHasa nayTuHa,
NO3BOJIAIOLLLAA pa3MeLllaTb N oTobpaXkaTb pa3HOro BuAa AOKYMEHTbI, Haxo4sawmecs B
NHTepHeTe n cBA3aHHble Mexay cobon cucTeMomn CCbIIOK»[2, 74].

CoBpeMeHHble MH(opMaLnoHHbIe Web TexHosornm 6eicTpo npeobpasnin CoBpeMeHHbIN
MUP 1 OKa3bIBAlOT Ha HEro HernocpencTBeHHoe BAnsaHue. Web-TexHosornm ctanu
NMPUMEHATBLCSA He TOJIbKO B BU3HecCe, HO N B HaCTHOM 1 B NPOeCCUOHAIbHOW XXU3HW.
Hosenwmne Web-TexHONormm npuMeHs0TCa B cpepax XnU3Hu obLiecTBa, N3MeHAS
cnocobbl 0bLeHns n NnpuHUKn BegeHns Web-npoekToB B COBpeMeHHbIX KOMMNaHuAX. B
ObITy 1 B Bu3Hece gng nepennuckn n TOprosanm Mexxay nabMu 1 opraHn3aumaMmm
ncnonb3yTca Web-TexHonormnm, cosgatotca cobctBeHHble Web-y3nbl, raoe
npepnaraeTcsa MHGopMaumsa, Tosapbl nnu ycnyru. Cpencrea ansa cosgaHusa Web-
pecypcoB pa3BMBaOTCA OOBOJIbHO CTPEMUTE/IbHO, MO3BOJIASA CO34aBaTh MOJib30BaTeNAaM
cnoxHble Web-gokymeHThbl, 6e3 cneumasnbHbIX 3HaHUN O CTPYKTYpPe N BHELLHEM BUAE
Web-nokymMeHTa, No3Bosisd Nosib30BaTeNsaAM TPAaTUTb BPeMSA Ha NPOAYKTUBHYIO
TBOPYECKYIO 0eATe/IbHOCTb. [(NnaBHoe npeunmyuiecTso Web-TexHOI0rnmn B COBpeMeHHbIX
YCNIOBUAX 3aKJII0HAETCHA B UX NPOCTOTE N KaK CrieaCTBMeE B nocsieyoLweM noBbiLeHnN
3P PEKTUBHOCTUN UX MPUMEHEHUS.

1.2. Ob30p A3bIKOB nporpamMmupoBaHua ana Web

CaMbIM pacnpoCTpaHEeHHbIM Cpeamn A3blKOB TrMNepTEeKCTOBON pa3MeTKMN ABIAETCS A3blK
TeroB HTML. Tak>xe cTan nosib30BaTbCA NOMNYNAPHOCTbLIO A3blK CKpunToB PHP. MeHee
nonynapHeiMu aenaTca a3bikn: ASP, GGI, Perl, SSI, ASP. XML, XHTML n DHTML K a3blkamM
Beb6-NporpaMMmMpoBaHnUA HE OTHOCATCS, HO Cy)XaT XOPOLMMU OOMOSTHEHUAMMN K HUM.

[ aHHbIe A3bIKKM, HECMOTPSA Ha CBOK HEMOMNYNSAPHOCTbL, NPEeACTaBAAT cOOON AOBOSILHO
xopoulee cpeacTBo asaa cozgaHma Web-pecypcos. Cpen CKPUNTOBLIX A3bIKOB MOXXHO
BblOE/INTb TOJIbKO A3bIK JavaScript un a3blk VBScript [6, 51].



HTML - 3TO A3bIK, NpegHa3Ha4YeHHbIN A8 IOrNYECKON pa3MeTKM INIEKTPOHHOI 0
OOKyMeHTa. B 3ToM s3blke 00B0O/IbHO YA06HO 1 nerko paboTtaTb, UMEHHO NO3TOMY
rMoJib30BaTe N 1 NPOrpamMMUCTbI NpeanoynTaloT ero. Bo Bpemsa ncnosbzosaHmna HTML
DaHHble 0 TeKCTe, KapTUHKe, appeKTe, CKpUNTe, PacrnoyloOKeHHOM 3J/1eMeHTe
3anncbiBaeTCs NPU NOMOLLM A3blKa TEros B OAVWH OOKYMEHT, B KOTOPOM He COLAePXXUTCS
HU4Yero KpomMme TekcTa, bpaysepom gaHHas MHGOPMaLMA YNTAETCS, B pe3ysibTaTe 4ero
dopmMupyeTcsa Beb-cTpaHnua. Kaxxgasa netanb Takoro Beb-gokymMeHTa NoMeLlaeTcs B
OTAEesIbHbIA Ter n BeCb Be6-A0OKYMeEHT coxpaHsaeTca B popmaTe.html. [ns BU3yanbHOro
oopMiieHns Beb-goKyMeHTa ncnonb3ytTcs koabl CSS (ctunn) n ckpunTbl JavaScript [7,
37].

Cpeoun opyrux sa3blKkoB rmnepTekCToBON pa3MeTKn Hanmbosnee nonynsapHbIM CTan A3blK
PHP. Mpn noMoLm 3TOro s3blka co3[atoTCsa A4OBOJIbHO CJI0XKHbIE BEB-pecypcChbl, KOTOpble
CyLWeCTBEHHO OT/INYalTCA OT CTPaHUL, CO34aHHbIX NPU nomMoLu a3blka HTML.
Ncnonb3ys a3bik PHP MOXXHO co3aaTbhb Be6-CTpaHMUbl, Ha KOTOpbIX ByaeT oTobpakaTbCs
MHOpMaLMA 0 KoJIMYeCcTBe NoceTuTenen canta n X akTUBHOCTU, CO3faBaTb Ha canTe
rocTeBble KHUMUN, YaT, PopyM, CHETHUYUK, UHPOPMALMOHHYIO cnctemy u 1.4. PHP MmoxeT
B3aMMOOenCcTBOBaTb CO MHOrMMK 6a3amu gaHHbIX [7, 43].

Cpean C/IOXHbIX A3bIKOB FMNEePTEKCTOBON Pa3MeTKMN MOXXHO BblAenTb A3bik GGI. Mpun
rnomMoLum a3blka GGl MOXXHO CO34aTb MHTEPAKTUBHOE N ANHAMUNYECKOE NHTEepPHEeT-
npunoxenHune. GGl - npeacTasnseTt cobon nHTepdenc, B KOTOPOM NMo3BoNSET BeD-
cepBepy COorjacHoO 3anpocam bpay3epa 3anyCckaTb U BbIMOJHATb UHTEPHET-NMPUNOXKEHNS,
a pe3ynbTaT UX paboTbl OTNPaBAATL Ha cepBep uan otobpasnTb B Bpay3epe.

Perl - ABNnseTCA CaMblM pacnpoOCTPaHEHHbIM A3bIKOB BED-MPOrpaMMnUpoBaHnNS a5
npunoxeHnn GGI. OH 4OBO/ILHO YA06€eH A5s BeAeHNA CUCTEMHOINO0 aAMUHUCTPUPOBaHNS,
CeTeBOro NpPorpaMMmMpoBaHNA N Apyrunx 3aga.

XML, DHTML n XHTML saBnai0TCa 4eM-TO Bpoae A0MNOJIHUTESNIbHbIX KOMMOHEHTOB K HTML.
OHM HYXXHbI, 4TO6bI caenaTb cTaHAapTHYO HTML cTtpaHuuy 6onee guHaMmmn4eckonm c
WHTEPaKTUBHbBIMN BO3MOXHOCTAMU. Tak Kak s3blk HTML 0OBO/IbHO OrpaHnyeH, U B HEM
TPYLAHO CO3haBaTb MHTEPAKTUBHbIE 3JIEMEHThI.

BbiBoa no nepsoii rnaBe: TexHonornsa Web n eé€ s3bIkn NnporpaMmMmpoBaHns Co3faHbl A
Toro obecneynTb BO3MOXKHOCTb MoJib3oBaTensam popmupoBaTb Web-cTpaHuubl n
[06aBNATb HA HUX Pa3/INYHbIE TEKCTOBbIE U Fpacmnyeckme gaHHble C NOCAeAYIOWMM UX
BblK/TagblBaHWEM B ceTb VIHTepHeT.



2. AA3bIK rMNEepPTEeKCTOBOM pa3MeTKM

2.1 AA3bIK runepTreKcToBon pasmetrkm HTML

A3blk HTML (HyperText Markup Language, si3blKk pa3MeTKN rmnepTekcTa) OTHOCUTCA K
rpynne s3blKOB rMnepTekcToBon pa3mMeTkn (markup languages). B gaHHOM onpeneneHuun
«pa3MeTKa» aBnseTca obwen cny>xebHonm nHpopmaLmen, KotTopas He BbIBOOUTCS BO
BpemMsa oTobparkeHns LOKyMeHTa, HO MMEHHO OHa onpeaenseT, Kak byayT BeirnageTb
hparMeHTbl LOKYMeHTa. HanpuMmep, B pa3MeTKe MOXXHO 3ajaTb nNapameTp, 4ToObl
HY>XHble C/10Ba BblAENANNCH XUPHbBIM UIN KYPCUBOM, UK, K MPUMeEpPY, BblAENNTb
oTAesnbHbIn ab3ay Npu noMoLm ocoboro wpudTa nam opopMnTb 3arosIOBOK C
yBeJINY4EeHHbIM WpnugTom [8, 36].

JItlo60I A3blK PasMeTKU CAYXKUT ONA pelleHns ABYX Ba)KHbIX 3a4ay:
1) onpepeneHne CMHTaKcKUca pa3MeTKu;
2) onpepeneHne CMbICia pa3MeTKMu.

A3bIK pa3mMeTkn HTML 6b1n co3aaH v Obin peknaMnupoBaH Kak OornosiHeHMe K A3blky SGML.
B 1974 rony Yapnb3om Nongdapbom a3bik HTML nocne 3HaunTenbHbiX gopaboTkax 6bin
NPUHAT Kak oumumanbHbin cTaHgapT I1ISO, a SGML (Standard Generalized Markup
Language) cTan npeacTaBnsaTb COO0ON MeTasA3blK — KOTOPbIN CNY>XXUT Kak CUCTEMa AN
onucaHnsa apyrmux sa3blkoB pasmeTku [9, 38].

Cam ctaHgapT SGML nosiBunaca n3-3a HeobxoaAMMoCTM CO30aTb Cpeny, B KOTOPON MOXXHO
COBMECTHO M0J1b30BaTbCA AaHHbLIMU Pa3HbIX NPUJIOXKEHUA U ONMepPaLMOHHbIX cucTemam. B
X0[4e aHa/In3a HeoCTaTKOB, KOTOpble UMeNI MHOrMe HeCTaHOapTHbIE A3bIKW pa3MeTKN,
TPpU YH4EHbIX N3 KOMMaHuu IBM - Yapnb3 Nonbadapb (Charles Goldfarb), 94 Mowep (Ed
Mosher) n Pain lopu (Ray Lorie) - co3ganu Tpm o6wimnx npuHUMna, ceays KoTopbiM
MO>XHO obecneymnBaTb BOSMOXXHOCTU 19 COBMeCTHOW paboThl C AOKYMEHTaMu B cpepe
pa3HbIX onepaunoHHbIX cuctem [9, 45]:

1) icnonb3oBaHMe egnHOrro NpuHUmMna opMaTMpoBaHsA BO BCEX NporpaMmax, KotTopble
BbIMOJIHAOT obpabaTbiBaHNe AOKYMeHTOB. [losXKeH 6bITb B Ha/IM4nn eguHbin Habop
CUHTAKCNYECKON KOHCTPYKLUUN 1N obuien ceMaHTUKN, 4TO CMOXXET 3aMeTHO YNPOCTUTb
B3aMMoLenCcTBMe Mexay rnporpaMmmMamMu.



2) Cneumanusaums s3blKkoB hopMaTMpoBaHms. cnosb3ya cneunannimpoBaHHbIe Si3bIKK
Ha 6a3e HabopoOB CTaHAAPTHLIX MPaBWJl, NPOrPaMMNCT MepecTas 3aBUCETb OT BHELLHEN
peanusaunmn n npeacTaBieHnsaX 0 NOTPEOHOCTN KOHEYHOIr 0 NOJib30BaTeNs.

3) YéTkoe onpeneneHne gopmMaTa AokyMeHTa. Co3aaHbl NpaBuaa, KOTOpble CTPOro
onpeaensitoT popmMaT AOKYMEHTa, onpenesnstoT KOJNYEeCTBO U NPUHLNM MAapKUPOBKN
SA3bIKOBOM KOHCTPYKLIMN, NCMOJIb3yeMON B AOKYMeHTe. NpuMeHsas cCTaHOapTHbIA opmarT,
NoJsib30BaTeslb MOXKET Tenepb TOYHO 3HAaTb CTPYKTYPY OOKYMEHTA.

Ha 3Tux Tpéx npaBunax 6bin ocHOBaH npeawectBeHHNK SGML - GML (Generalized
Markup Language). 3y4yeHune n paspabotka GML npoaosxKanocb okosio 10 neT, fo Tex
nop, MoKa corslacHoO CorslaleHunto, KoTopoe BbIN10 3aKYEHO MeXXOYHapO4HOW rpynron
pa3paboT4ymkoB, 6b11 CoO30aH HOBbIM CTaHaapT SGML [10, 57].

CtaHpapThbl A3blka HTML, KOTOpbIN Tenepb ABNAETCH OOHUM U3 KJH0OYEBbIX CTAaHOAPTOB
Web, pa3zpabaTbiBanncb n nogaep>xmsanncb KoHcopumymom W3C. OcHoBan 3TOT
MeXXAYHapoLHbIN KoHcopunyM Tum bepHec-Jn (Tim Berners-Lee). KoHcopunym co30aéT
CTaHAapTbl GOPMATUPOBAHMSA N 3aHMMAETCA pa3paboTKON CEMaAaHTNYECKON CeTu
(Semantic Web). MNMpwn nomowm cpeacTs a3bika HTML nponssoanTca dpopmMmaTHas
pa3sMeTKa Beb-A0KYMEHTOB, onpenenseTca runepcsasb Mexay JOKYMeHTaMn NN NX
parmeHTamu [11, 54].

B KayecTBe cpeabl 4N HanucaHma koga HTML ncnonb3yeTcsa obbl4HbIN TEKCTOBLIN an.
B pe3synbTaTe runeptekcToBble 6a3bl AaHHbIX B KoHUenuun WWW - npeacTtasnsioT
cobonn Habop TeKCTOoBbLIX PannoB, A3blk HTML oTBe4YaeT 3a pa3MelleHune
npencTaBAeHHON NHOPMaUUN U CTPYKTYPbI CBA3U Mexay aniaMmu n Apyrumm
pecypcaMun Ha rmnepTekCcToBoM AoKyMeHTe [11, 76].

fA3biIk HTML no3BosifseT Npon3BOANTb Pa3MeTKYy 3JIEKTPOHHOIro JOKYMeHTa, noMellasa B
DOKYMEeHT pa3Hoobpa3Hble MeTKU, TEKCT, nzobpakeHuns, ayamo- u BugeonHgopmaumio. B
COCTaBe A3blka MMelTCA pa3Hble cpeacTBa, 4Tobbl co3aaBaTh pa3/iNyHble YPOBHN
3aroJI0OBKOB, BblAesieHNn WwpnudTa, pasvyHble BUAbl CNUCKOB, TabauL 1 MHOrMX OpYrux
3JIEMEHTOB.

[MNepTeKCTOoBbIE CCbIIKU, CNyXXauine a5 YCTaHOBKWN CBA3N MeX Oy TEeKCTOBbIMU
OOKYMEHTaMu, CTa M UCNONb30BaTbCA AN 06beANHEHNA CaMbIX Pa3INYHbIX
MH(OPMaLMOHHbIX pecypCcoB, B TOM 4Yucse 3BykKa 1 snaeo. icnonbsysa cmcremy
rmnepccbiIok HTML MOXXHO NOCTPOUTb CUCTEMY C B3aMMOCBSA3aHHbIMW AOKYMEHTaMu no
pa3indHbIM KpuTepusaMm. A3bik HTML cogep>XuT kKomaHabl (Tern), ucrnosibyembie ans
3afaHunsa opMbl N pa3Mepa WPU@PTOB, 3aaHNS pa3Mepa 1N PacnosioKeHNs



n3o0bpa>keHnin, Tern rNo3BoJIAIOT 3a4aBaTb nepexonbl OT PparMeHTOB TeKCTa UK
n3obpaxeHnnm Kk apyrum html - noKkymeHTaM, co3gaBast TMNEePTEKCTOBYIO CChIJIKY.
HokyMmeHT B html - doopMaTe ABNAEeTCS TEKCTOBLIM (halisioM, KOTOPbLIN COAep>XnT B cebe
BCe HeobxoguMble CcBeEeHNSA O BbIBOAMMbIX HA 3KPaH AaHHbIX. YTobblI yrnpaBnsaTbh
cueHapusaMn NpocMoTpa CTpaHUL, Ha CTpaHuue Beb-canTa, MOXKHO BOCMNOJ1b30BaThCH
A3blKkaMu 015 MpPOrpaMMmMpoBaHnA cLueHapues, HanpuMmep, a3blkamMin JavaScript, Java v
VBScript.

Ona co3gaHnsa opM, B KOTOPbIE NOJIb30BaTelb MOXKET BBOOUTbL AaHHble, AN 06paboTku
NCMOJIb3YIOTCA CneumnasibHble cCepBepHble NMporpaMmmbl, HanMcaHHble Ha A3bikaxX PHP nan
Perl. Mpu nomown a3bika HTML MO)XHO NnomMelaTb Ha BEG-CTpaHULbI FTUNEPTEKCTOBYO
CCbIJIKY U UIHTEPAKTUBHYIO KHOMKY, 4T0bbl coeanHaTb Web-cTpaHuubl € apyrumm
CTpaHuuamm Ha Web-cante [10, 54].

HoBas Bepcua a3bika HTML y>xe He ByfeT co3aaBaTbCA, HO AN AaJibHENLWEro pa3BuTums
HTML 6b1n co3gaH pacluMpeHHbIN A3blK pa3MeTku runeptekcta XHTML (Extensible
Hypertext Markup Language ). XHTML no cBoMM BO3MOXXHOCTSAM MNOX0X Ha HTML, Ho
XHTML nmeeT 6onee cTtporue TpeboBaHmsa K cMHTakcucy koga. Kak u HTML, XHTML Toxe
ABNIAETCA MOOMHOXXEeCTBOM A3blka SGML, HoO XHTML, B oT/indme oT npenlecTBeHHUNKA,
nmeetT BosiblIe COOTBETCTBME CO creundukaumamm XML. BapmaHt XHTML 1.0 Obin
onobpeH n BHeapéH KoHcopunymom BcemunpHom naytuHel (W3C) 26 aHBapsa 2000 roaa
[12, 61].

2.2 PacumpsieMbin A3bIK pa3MmeTku XML

Bo BTopon nososmHe 90-x ro4oB NMPOLIOr0o BEKa Ha4YasloCb TEXHOJI0OINYeckoe
nepeocHauweHne TexHosnorunm Web. Cpean A3bIKOB rMNepPTEKCTOBOW pa3MeTKKM CTan
NrpaTb Ba)kHYI0 poJib pa3paboTaHHbIN B KOHcopumnyMe W3C HOBbIN A3blK
rmnepTekctoBon pasMmeTkn XML. A3blk XML (Extensible Markup Language) - 370
paclmpsemMbln A3bIK pa3MeTKK, NpeacTasastowmm cobom meTasasblik, KOTOPbIN
onpepenseT npouenypy Co3gaHnsa A3bIKOB pa3sMeTKu gns cneunduyecknx uenenm [12,
51].

naBHOW chepon npuMeHeHUsA cTaHdapTa naaTgopmel XML cTtanu
cnaboCcTpyKTypupoBaHHble gaHHble[1] Web-canToB B popMaTe XML-0OKYMEHTOB.
Ncnonb3oBaHue a3bika XML B faHHOW 061acTy Aano BO3MOXKHOCTb Npeactasnatb B Web-
cpefe runepmenmna cTpaHuubl B popMmaTte XML-0OKYMEHTOB N OCYLLECTBAATb NOALAEPKKY
CBSI3@aHHbIX C HAMU MeTafaHHbIX[2]. [NaBHOW LUenbio co3aaHns naaTdopmbl XML



aBnsietcs nobasneHne B Web-cpeny MeTafaHHbIX, KOTOPbIE HY>XHbl 4J151 ONUCaHUSA
CBONCTB Noaaep>X1MBaeMbiXx NHHOPMALIMOHHbLIX PecypCcoB[3].

MeTafaHHble HY>XHbl 411 Toro, 4Tobbl co3gaBaTb NPUHLUMNNANBHO HOBbIE
BbICOKOYpOBHeBble Web-npuaoxXeHns, OCHOBOMN KOTOPbLIX ABNSAETCA MHTerpaumsa C
WH(POPMALMOHHBIMU TEXHOJIOMUAMU, 3aHUMAOWMECH NHTerpaunen ¢ HeogHOPOAHbIMU
MH(OPMaALMOHHBLIMN pecypcamMn. Ha pucyHke 1 nnnwoctpupyeTca ynpolieHHas
apXUTEKTypa CUCTEMBbI, B KOTOPOW MeTafdaHHble obecneymBaloT UHTErpaumio
HeoO4HOPOAHbIX NHPOPMALMOHHbLIX PECYpPCOB.

MpocTenwen BO3SMOXKHOCTLIO AJ19 3aaHNA CEMaHTUKN - ABNAETCH UCMNOJIb30BaHMe
MPOCTPAHCTBEHHbLIX UMEH. B oTain4me oT ga3bika HTML, KoTopbin obecnedymBaeT
opMaTHYIO pa3MeTKy TeKCTa, onpenesaa ero BHeWHNn Bua Ha akpaHe, XML
NCNonb3yeTcsa ANA CTPYKTYpHOW pa3MeTku [13, 39].

CTpykTypHasa pa3meTKa B XML no3BosifeT BblAe/INTb B TEKCTE KoAa CoAep)KaTesIbHYI0
CTPYKTYPHYIO eauHNLY, AaHHble e JUHULbLI Ha3biBaloTCA 3ieMeHTaMu XML-OoKyMeHTa.
YT06bI BEIOENUTD KaXKAbl TUM 3J1IeMeHTa UCNoJib3yeTCsa Ter, KOTOPbIA YKa3bliBaeT UMS
TuMa 3neMeHTa. B pe3ynbTaTe C KaXXAbll TEer MOXKeT aCcCoOLUNPOBATLCA CEMaHTUKOM
cooTBeTCTBYOUero asiemeHTa XML-goKyMeHTa, K npuMepy C agpecomMm opraHunsauum,
HoMep TenegoHa n T. 4. [13, 45].

MpwunoxeHne WEB

PensumoHHoe npunoxeHune

MexaHun3Mm goctyna XML

CepBep H6a3 gaHHbIX C pacwmpeHmnem ana XML
XML - BOKYMeHThI

BA3A paHHbIX SQL

MeTapgaHHble XML

SQL - cxeMa 6a3bl faHHbIX

Npeobpa3oBaTenb: MeTagaHHble XML[JSQL

Npeobpa3oBaTesb: MeTagaHHble SQLXML



ObbeaunHeHHble MeTagaHHble XML
ObbeanHeHHasa cxema SQL

Puc. 1. YnpouweHHasa apxntekTypa cuctemsl, obecnedmsatolien MHTerpaymto
MHPOPMaUMOHHBbIX pecypcoB XML n SQL

Ecnn HekoTopbIM coobLiecTBOM pa3paboTynkKoB 1 nosb3oBaTenen XML-A4OKYMEHTOB
OyneT ocywecTBiieHa AOrOBOPEHHOCTb O €4UHON NHTeprpeTaunun nMeH, KotTopble byayTt
npuHagfexxaTb HEKOTOpOMY Habopy, TO AaHHbIN YHUPULMPOBaHHbLIM Habop, BO3MOXHO,
NPUMEHAA ONNCaHNA ero cMbicia (HanpuMmep, B BUA 00bIYHOrO TEKCTa HA eCTeCTBEHHOM
A3blKe), MOXXeT BbITb MCNO0JIb30BaH Kak NPOCTPaHCTBO MMEH. Aapec Beb-A0KyMeHTa,
npencTaBnsaloWmn 3TOoT Habop MMEH, ByaeT paccMaTpmBaTbCA B BUAE YHUKASIbHOIMO
naoeHTnPMKaTopa NPOCTPaHCTBA UMEH, B pe3ysibTaTe Ha HEero MOXXHO CCblNlaTbCsA B XML-
OOKYMeHTe, B KOTOPOM MUCMNOJIb3YIOTCA NpuHagiexalwime 3ToMy NpoCcTpPaHCTBY MMeHa. B
pe3ynbTaTe 4ero um byaeTt npmaaBaTbCA HEKOTOPbLIN CMbICA [15, 42].

MeTagaHHble, NpeacTasnsatowmecs cpegcrtsamm RDF, MoryT ObITb MCNOMb30BaHbI, 4TO6bI
nonckosble MawmnHbl Web Mornm achekTUBHO NPON3BOANTL MOUCK PecypcoB, B
3/IEKTPOHHbIX BubnmotTekax n konnekumax Web-ctpaHuy, COCTaBAAsa HEKOTOPLIN
BUPTYasibHbIN LOKYMEHT, NpeacTaBasAoWmnn cogep>xaHme nHpopMaLMOHHbIX pecypCcoB
MO KOHKPETHbIM NpegMeTHbIM 061acTaAM, a Tak)Xe OKa3blBaloLWMM NogAEPKKY
pa3nnyHbiM Web-npnnoXXeHnsam, HyX4aloWwmmca B CeMaHTU4Yeckon nHgpopmaumm o Web-
pecypcax [15, 52].

B HacTosLee BpeMs CO34a0TCA CEPBUCHI AN perncTpaunm n nogaep>XKm npocTpaHCcTB
MMEH COorslacHO MHTepecaM pa3HbiX coobLecTB pa3paboTYNKoB 1 NMosb30oBaTeENEN.
3aperncTpmpoBaHHOE NMPOCTPaHCTBO MMEH NpencTasnseT cobon ctaHgapT 4NA
coobLiecTBa KJIMEHTOB CcepBuCa C pernctpaumen[le, 35].

Bonblwas paboTa No NpoaBM>XeHUto cTaHgapTa nnaTtdopmbl XML Ha NnpakTuke BeaéTcs
KPYMHbIM MeXOYyHapoaHbIM, HEKOMMep4YeCcKnM KoHcopumnym OASIS (pacwindpoBbiBaeTCS
Kak, Organization for Structured Information Standards - opraHunsayunsa no
CTaHOapTU3auUnn CTPYKTYPUPOBAHHOM NHOPMaLMK), B COCTaB 3TOr0 KOHCoOpUMyMa
BXoauT bonee 600 Kak KOPNOPaTMBHbLIX, TaK N UHAUBUAYAJIbHbIX YJ1I€HOB N3 Pa3HbIX
cTpaH Mmupa. OASIS 3aHMMaeTcsa pa3paboTKon n KoopanHaunen npouecca pa3paboTkm n
pacnpocTpaHeHnsa nHpopMaLnum o0 MeToLoJI0rMnN NPUMEHEeHUa TeXHOOMMnN U CTaHO4apTOB
XML [16, 42].



Ha pacnpocTpaHeHne cTaHgapTa XML-nnaTdopMbl cywecTBeHHbIM o6pa3om BangeT
nonntmnka W3C, koTopas HanpaBieHHasa Ha obecneyeHmne gOCTYNHOCTU AaHHbIX
cneundunkaunn. CospaBas pag o1 cBO6OAHOro pacnpoCcTpaHeHUs CUHTAKCUYECKNX
aHaIN3aTOPOB A3bIKOB.

XoTb A3blk XML 1 co3aaHHble Ha HEM CTaHOapTbl Noay4atoT BCE 6onbluee
pacrnpocTpaHeHue, uMeeTcsa N pan PakTopoB, CoepXKMBaLWmMme MaccoBoe
pacnpocTpaHeHue XML B cpene cetenn Web [16, 51].

TexHonorun XML Tak)xe pacnpocTpaHsaeTca n Poccmn. B pe3ynbTaTe Yero Havyasnochb
dhopMmMpoBaHME PyCCKOA3bIYHON TEPMUHONOrMK B 3TON obnacTw.

MnaTtopma XML nmeeT [oBOILHO 61aronpuATHbIE MEPCNEKTUBbLI A5 LULMPOKOro
npuMmeHeHuns. bnarogaps 6oratbiM PyHKLUNOHANbHBIM BO3MOXXHOCTSAM PacCMOTPEHHbIX
cemencTts Web-cTaHoapToB, U BbICOKOWM aKTUBHOCTUK B 061acTu pa3paboTkm 1 pa3sBuTus
CeTeBbIX CTaHAAPTOB, @ Tak)Xe Co34aHMsA NnporpaMMHoro obecrneyeHmns, Ha ocHoBe XML.

2.3 PacwuupseMbin A3blK pa3MeTKM rmnepreKkcTa
XHTML

B xoOoe akTUBHOIo pacnpocTpaHeHns TexHonorn XML obpasoBanack npobnema
obecneyvyeHunsa npeemcTBeHHOCTM B cpene Web, 4To TpeboBano cozgaHne BO3MOXXHOCTEWN,
KOTOpble Mo3B0INAN Bbl MOJIb30BaTLCA OFPOMHbBIMUN NMH(POPMALIMOHHBIMN pecypcamMin B
pamMmkax TexHonormny HTML.

OOuH 13 NOAXO40B AN peleHnsa gaHHom npobsieMbl peasn3oBaH B CTaHgapTe XHTML
1.0 opobpeHHbIn W3C B AHBape 2000 r. Tak kak HTML n XHTML asnstoTcs
MoAMHOXEeCTBOM f3blka SGML, HO A3blk XHTML, B oT/AM4Me OoT npeawecTtBeHHNKa, bonee
cooTBeTCTBYeT cneundpunkaumam XML [17, 51].

Noea npennoXXeHHOro nogxoaa 3akj4daeTca B TOM, 4TO Ha4o co3naTh Ha ocHoBe XML,
AA3blK Pa3MeTKMN, KOTOPbIA MOI ObITb 3KBMBAJIEHTEH NO (PYHKUMOHANIbHOCTU A3blKy HTML.
AHaNOrM4yHO B HacTosLLee BpeMs pa3pabaTbiBaloTCA MHOIMMe Apyrue a3bikn
rMNepTeKCToBON pa3MeTKu C KoHKpeTusaumnmen XML. MNMpouecc cozfaHnsa Taknx A3bIKOB
cBoauTCH, K pa3pabaTbiBato cnocobos onpeaeneHnsa TunoB okymeHTos (DTD).

XHTML 310 npeeMHuK HTML. NMoTpebHocCTb, 4TObLI co3aaTb Bonee cTporyto Bepcmio HTML
nosiBuiach B C1€ACTBUN TOr0, 4HTO COBPEMEHHLIN BED-KOHTEHT B0os1ee OpneHTUpPyeTCs Ha



HeTpaouLUMUOHHbIE BUAbLI YCTPOUCTB (Hanpumep, COTOBble TesleOoHbl, CMapPT(OHbI,
NJaHLWEeTHbIE KOMMbIOTEPbI), B KOTOPbLIX BbIBAIOT YaCTO OrpaHMYEHHbIMU B pecypcax,
nosTomMy web-cTpaHnubl 40KHbI 6bITb HaNMCaHbl Ha TMBKOM 1 HeTpeboBaTEeNbHOM K
pecypcam a3blke XHTML [17, 101].

Bo Bcex coBpeMeHHbIX bpay3epax nmeeTca nogaepxka XHTML. CoBMeCcTuMoCTb C HUM
noafep>XXmnBaeTcsa U B cTapbix 6pay3epax, T. K. B ocHoBy XHTML BxoauT HTML. JaHHas
COBMEeCTMMOCTb NPUBOAUT K 3aMeasieHNto npouecca nepexonda ot HTML kK XHTML B ceTax
Web.

HacTosawmnm npenmyuwectsom XHTML sBnseTcsa ero covyeTaHue € KackagHowm Tabnaunuen
cTunen. YTo No3BONIO OTAENNTb Npouecc opopMsieHNE OOKYMEHTa OT ohopMaeHuns
COLEePXXMMOro OOKYMEeHTa.

CtaHgapT XHTML npegnaraeT Tpu BapmMaHTa CBOero A3blka aasa otobpaxkeHma HTML-
DOKYMeHTOB 1 Tpu Bepcun DTD:

e XHTML Strict (ctporun XHTML);
e XHTML Transitional (nepexogHbin XHTML);
e XHTML Frameset (XHTML c hperimamn).

BapunaHT XHTML Strict Hy>keH, 4TOObl MOJIHOCTBIO OTAENUTbL CoAep)XaHUe AOKYMeHTa OT
ero ogpopmneHnda. OH UCNosib3yeTcsa ANA YACTOWN CTPYKTYPHOW pa3MeTKn Beb-A0OKYyMeHTa
He MpUMeHeHNs 31eMeHTbl hopMaTmMpoBaHUNA. na popMaTUPOBaAHNA TakKoro AOKyMeHTa
MO>XHO AOMOJIHNTENbLHO BOCMOJ/Ib30BaTbCA A3bIKOM KacKaaHbiX Tabnany ctunen (CSS) [16,
43].

BapuaHT XHTML Transitional no3BonseT ncnosab3oBaTb Tabanubl CTUEN, C HEKOTOPLIMU
He6OoNbLINMN KOPPEKTUPOBKAMUN B pa3MeTKe, ANs TOro 4Tobbl JOKYMEHT Mor
oTobpakaTbCs B CTapbix 6pay3epax, B KOTOPbIX MOXET He ObiTb nogaepxkun Tabnnuy
ctunen. OH NnpegHa3sHavyaeTca ana nérkoro nepexona ns HTML B XHTML.

BapnaHT XHTML Frameset nobasnseT noanep>xky ppenmoB B BEb6-A0KYMeHT. YT0
no3BonnI0 pa3buTb CTpaHULy CalTa B OKHe Bpay3epa Ha HECKOJIbKO OTAESIbHbIX
pa3nenos (ppernmoB), B KOTOPbIX HAaXoanTca Habop PyHKLUMW ynpaBieHns pa3genamMmum
caunTa.

Tak>Xe CcyLeCcTBYIT cneunann3npoBaHHblie A0MoJIHUTebHble Bepcun XHTML:

XHTML 1.1 MoaynbHbin (Module-based): nporpaMMuUcT MoOXXeT MMNOPTUPOBATb
OOMNONHUTENIbHbIE CBOWNCTBA B pa3MeTKy OOKYMeHTa. B 3Ton Bepcmn nmeeTcsa nogaep xka



pybu-pa3meTKky, KoTopasi HeobxoanMa AJis 0ToObpakeHUs KOHTEHTA Ha BOCTOYHbIX
A3bIKaX.

XHTML OcHoBHoOW (Basic): apnseTtcsa cneunanbHon obneryéHHom sepcuen XHTML gns
YCTPONCTB, KOTOPbIE NOAAEPXNBAOT OrpaHnYeHHbIn Habop anemeHToB XHTML, Takown
A3bIK UCNOJIb3YyeTCA B OCHOBHOM /19 MUHUATIOPHbIX YCTPOWCTB, K NpuMepy, Ans
MOBUMNbHLIX TenedoHoB. B byayuiem oH gosixeH 3ameHnTb WML 1 C-HTML.

XHTML mobunbHoro npodguns (Mobile Profile): ocHoBaH Ha apxutekTtype XHTML Basic, oH
nossonseT fobaBnaTb cneynumnyeckme sneMeHTbl aAna otobpa>keHns Ha MoBUbHbIX
TenedoHax. OH 9BASANCA Warom Bnepen K co3gaHunio MobunbHbix cepsucos 3G. XHTML
npenocTaBnseT MoJsib30BaTes 0 AOCTYMN K NOJIHOUBETHOMY KOHTEHTY, KOTOPbIN UMeeT
OTJINYHBIVN BUA N nMeeT yaobHbln nHTepgenc [18, 65].

ObecnevyeHne MOAYLHOCTU SA3blKa BOMJIOLLAETCSH B NPOEKTE HOBOW BEpPCUM CTaHaapTa -
XHTML 1.1.

Co BpemeHeM XHTML cTan 6onee f4OCTyMNeH, Tak Kak UCMOJIb3yeMble UM
MPOCTPAHCTBEHHbIE MMeHa NMpakKTn4eckn naeHTn4Hol ¢ HTML 4.01, 410 no3songeT
B3amMogencTBoBaTb ¢ DTD Bo BCex coBpeMeHHbIX bpay3epax. PaboTa ¢ DTD (Document
Type Definition) aBnseTca KpUTUYECKM Ba>kHbIM acrekTom ansg XML-0OKYMEHTOB.
MpoCcTpaHCTBO MMEH A3blka XML 04eHb BEIMKO 1 ONa ero onpefeneHnsa Ncnosb3yeTcs
nmMmeHHo DTD HanucaHHbIX cneunanbHO ON19 KOHKPEeTHbIX pa3HoBUAHOCTen. [0ns
bpay3epa Bo BpeMs oTobparkeHnsa cooTBeTcTBYOWEro XML-Koaa AaHHble AOKYMEHThI
OO/KHbI 6bITb A4OCTYNHbIMU. MNMpenmyuwectsom XHTML B TOM, 4TO NPOCTPAHCTBO UMEH
MO>XHO COKPaTUTb A0 CNNCKa KOTOPbIM UCNOJIb3yeTCs NoJsib3oBaTesN b Ha canTte [18, 78].

2.4 O cneuncdukauum XML

PaclwunpeHHbIn a3blk pa3meTkn XML npeactasnsgeTt cobon nogHabop SGML n nmeet
onucaHue B crneundukaumax. OH coszgasancs, 4Tobbl obecneunTb 0bcnyxmuBaHume,
nepepavy n obpaboTky B ceTn ncxogHoro SGML Takum ke cnocobom, KOTOpPbIM
nonb3yetcsa HTML. XML pa3pabaTtbiBancs, 4Tobbl o6ser4ynTb Nnpouecc co3aaHuns
KOHKPEeTHON peannsaunm n ssanmogenctemm ¢ SGML n HTML [20, 46].

W3C cnocobcTBoOBaso NpUBAEYEHUIO BHUMAHUA K AaHHOW crieundukauum, ansa eé
LUMPOKOro pacnpocTpaHeHus, 4Tobbl paclimpnTb PYHKLNOHAIbHbIE BO3MOXXHOCTU CETW.



XML (cokpawéHHo Extensible Markup Language) 3aHMMaeTCcs onMcaHneM KJ1iaccoB
00beKTOB AaHHbIX, KOTOpble Ha3biBatoTCA XML-AOKYMEeHTaMu, U YaCTUYHO 3aHUMaeTCs
onMcaHneM rnoBefeHns KOMNbloTEPHbIX NporpaMmm obpabaTbiBatowmx XML-0OKYMEHTbI.
XML MO>XHO cyMTaTb NpodusieMm rnpuIoXKeHns nin ypesaHHbiM BapnaHToM SGML - The
Standard Generalized Markup Language. Mo cBoen CTpyKType A0KYMeHTbl XML cXoxXu C
OokymeHTamm SGML [20, 51].

dokyMmeHT XML cocTOnUT U3 eanHUL, XpaHeHUs, KOTOpble Ha3blBaloTCA 3K3eMnasapamu, B
HUX coaep>XaT AaHHble pa3bupaemoro n Hepaslbupaemoro smaa.

Pa3zbupaemMble faHHblE COCTOAT U3 CMMBOJIOB, U3 HEKOTOPbLIX 06pa3yrTCsa CUMBOJIbHbIE
OaHHble, @ U3 Apyrux pasMeTKa. Pa3mMeTKa 3aHMMaeTCs KOOMPOBAHMEM OMNUCAHUN CXEM U
NOTNYECKNX CTPYKTYP €AVNHNL, XPaHeHNs AoKyMeHTa. XML MoXeT npenocTaBisaTb
MeXaHN3Mbl, 4TOObl HAIOXKNTb OFPaHNYEHMNE Ha CXEMbI N JIOFTNYECKNe CTPYKTYpPbl e AUHNLL
XpaHeHus [20, 60].

XML pa3paboTana XML Working Group, koTopas bbina cdoopMmmnpoBaHa pyKoBo4CTBOM
World Wide Web Consortium (W3C) 81996 roay [20, 65].

Lenb co3pnaHna XML:

1. LLinpokoe pacnpocTpaHeHne B ceTu Internet.

2. Moppep>xka 601bLWIOro AnanasoHa NPUIOXKEHWA.
3. CoBMecTMOCTb ¢ SGML.

4. NNErknuin ana HanucaHus nporpamm n obpabaTbiBalOLWLNX JOKYMEHTOB A3bIK
rMNepTEKCTOBOWN PasMeTKM.

5. ObecneyvyeHmne MUHNMAILHOIO0 KOIM4YECTBa CBOWCTB No Bblibopy (optional) B ngeane - K
HYJ10.

6. IOKyMeHTbl OO/KHbI CTaTb 6onee pa3bopynBbIMMN N TOYHBLIMWU MO CMbICAY.
7. ObecnevyeHmne bGbICTPOro Amn3sanHa.

8. On3anH fosxeH cTaTb POPMasibHbIM N KPaTKUM.

9. JlIerkoe cosgaHne OOKYMEHTOB.

10. KpaTKOCTb O0J/I)XKHA UMETb MUHMMaJIbHOE 3Ha4YeHue.



HaHHasa cneundpumnkaumsa, BMecTe C 4pyruMMy acCouMmMpoBaHHbIMU CTaHOapTaMu, MOXXeT
npenocTaBuUTb BCIO HY>XXHYIO MHGOPMaLunto, 4Tobbl Ha4aTb MOHUMaTb XML n co3gaBaTb
Ha HEM KOMMbIOTEPHbIE NPOrpamMmbl N OKYMeHTbl [19, 75].

CuMBOJIbl - 3TO pa3bupaeMbie 3K3eMMNAPLI, COAEpPXKaLlMe TEKCT, NOCNeN0BaTEIbHOCTH
CYMBOJIOB, KOTOPbIE MOFYT NPeACTaBNsATb COB0N CUMBOJIbHbIE AAHHbIE NN PAa3METKY.
TeKkcT ABNsSeTCA KOMOMHALMEN CUMBOJIbHBIX JaHHbIX U Pa3MeTKU.

KoMMeHTapum MoryT nomelLaTbcs B lo6oe MecTo AOKYMEHTa, UTHOPUPYS NPOoYyo
pa3MeTKy. KpoMe TOro, nx MO>XHO NoMeLlaTb BHYTpPU 06bABIEHNSA, O TUNE AOKYMEHTa
yyYMTbiBas OONYCTUMYIO rpaMMaTmKy. OHM He YaCTb CMMBOJIbHbIX AaHHbIX JOKYMEHTa,
nosaTomy npoueccop XML MoXeT, He faBaTb MPUIOXKEHNIO BO3MOXKHOCTW 3anpalunBaTh
TEKCTbl KOMMEHTApPUEB.

NHCcTpyKumnm npouecca (UIM) ncnonb3lyoTca, 419 BBOAA MHCTPYKLNA 0N NPUIOXKEHNS B
TeKCT fokyMeHTa. Pasgen CDATA MOXXeT NOosABNATLCA B TeX XKe MeCTax, 4To "
CUMBOJIbHbIE AaHHbIE; 3TOT pa3aen NCNosb3yeTcsa AN co3aaHnsa escape-6/10K0B TeEKCTa,
KOTOpble coaep>XaT CMMBOJIbI, KOTOpble ByayT pacno3HaBaTbCA B Ka4eCTBE pa3MeTKMU.
OokymeHT XML posykeH Ha4ynHaTbCs € 06baBneHna XML, B KOTOPOM yKa3aHa
ncnonb3lyemas sepcma XML [21, 47].

NMockosbkKy byayuine Bepcun ewé He COOPMMPOBaHbI, 3Ta KOHCTPYKLUMSA OAETCA KakK
CpPeACTBO NpeaoCcTaB/EHNS BO3MOXKHOCTM aBTOMaTUYeCKOro pacrno3HaBaHnUsa Bepcum n
OOJKHa, cnegoBaTesbHO, BbITh BKOYEHa 06sA3aTenbHO. MNpoueccopbl MOryT
CUrHanmsmpoBaTb 06 owmnbke, ecnm nosyyvyaT AOKYMEHT, MOMEYEHHbIN
Henogaep>xnsaemon sepcmen [21, 67].

DOYyHKUNN pa3MeTKn B JOKyMeHTe XML cOCTOAT B ONNUCAaHUN CTPYKTYPbl, XPaHUMbIX
OAHHbIX U UX JIOTMYECKOW CTPYKTYPbI, @ TakK)Xe B aCCOLUMPOBaHMK nap aTpubyT-
3Ha4YeHNe C NX NIOFNYeCcKom CTPYKTypon. XML ncnonb3yeTt MmexaHmn3mbl 06bABAEHNS
TUMNOB LOKYMEHTOB, 4TObObLI onpeaennTb OrpaHNYEHNA B UX JIOTNYECKOW CTPYKTYype,
4yTOb6bI B NOCNEACTBMM OCYLLECTBUTb MOAOEPXKKY UCMONb30BaHNA NpedonpeaenéHHon
eanHnUbl XpaHeHus. lokyMeHT XML cyntaeTcsa npasuibHbiM/valid, eciim B HEM nmMeeTCH
accoyunmpoBaHHoe obbABIEHME O TUMNE OOKYMEHTA, €C/IM LOKYMEHTOM BbINOJ/IHAETCS
orpaHunyeHue [21, 69].

ObbsABneHne TMna fokyMmeHTa XML cny>XuT Ans yKkasaHusa Ha o0bsaBeHNE pa3MeTKM,
npenocTasnAs rpaMMaTUKy OJ19 KNacCoB AOKYMeHTOB. Ob6bsaBAeHnEe pa3MeTKu
npencrasnseT cobon obbaBAeHMeE TnNa Kakoro-nmbo anemeHTa, obbABIIEHME CMUCKOB
aTpMbyTOB UM 0OBbABNEHME IK3EMNNSAPOB, NI 0b6bABAEHNE O HOTauMAX. [aHHbIe



06BbABNEHNA MOIYT KaK MOJIHOCTbIO, TaK U YaCTUYHO MMETbLCSA BHYTPU KaKaoro
3K3eMnJsipa NapamMeTpoB.

B ka)xaom fokymeHTe XML cogep>XuTtcs oanH nnam bonee snemMeHTOB, KOTopble
OorpaHV4YeHbl Ha4YasibHbIM U KOHEYHbIM Terom, 1Mbo TeramMmun Ana NyCTbIX 3/1IEMEHTOB.
Ka)Kabln 2N1eMeHT MMeeT CBOW Tum, C uaeHTUPmnKaumen no MMeHn, KoOTopoe Ha3bliBatloT
«generic identifier» (Gl) nnn ponoson noeHTUMUKaATOP, B pe3ysibTaTe Yero MoXxeT UMeTb
B cebe Habop cneuundunkaumnm no atpnbytam. Kaxxgasa cneyndukauma atpmbyta nmeet
CBOE uMs 1 3HaveHue [21, 73].

Ha4ano B Ka)K[0M HenycToM asieMeHTe XML o603HavaeTcs npu NomMoLM HavaslbHOroO
Tera. OKOHYaHME B Ka)K[10M 3/IEMEHTE, KOTOPbIN Ha4YaToe HavyaslbHbIM TEFOM, AOJIXKHO
ObITb OTMEYEHO NPY NOMOLLN KOHEYHOr0 Tera, KoOTOpoe CONEPXUT UMSA, OTparkatoLlee
TWN 3J1IeMEHTa, Kak B Ha4a/lbHOM Tere. TeKCT, HaXOAALNACA Mexay HavyaslbHbIM U
KOHEYHbIM TEroM Ha3blBalOT «COMAEPXKUMbIM 3IEMEHTa».

2nemeHT 6e3 COAEPXKUMMOIo Ha3blBalOT «MYCTbIM>». |_|yCTOI7I dNEMEHT npeacTtaBnAaeTCcd
nmnéo npun nomMmown Ha4d4aJIibHOro Te€ra, rnocJsie KoOToporo nobaBnseTcsa KoOHeYHbIn Ter, nnbo
npv NOMOLLUN Tera NycToro afieMeHTa. Ter nycTtoro asieMeHTa MMeeT CBOIO OCO6le

(hopmy.

CTpyKTypa 371eMeHTOB A0oKYyMeHTa XML MoxxeT 6bITb OrpaHnyeHa A9 NpoBepKu, Npu
rnomMown ob6bABNEHNS TUMa 3/IEMEHTa N CNUCKa ero atpmnbyTos. Ob6bABIEHNE TUMOB
3/1eMeHTa MOXXeT OrpaHn4YMBaTb COAEPXKMMOE 3/IEMEHTOB.

ObbsBAEHUSA TUMNOB 3/IEMEHTOB 4YacCTo NCrnoJib3yroTca and orpaHN4YeHnAa TUNoB
3/1eMeHTOB, KOTOopPble MOTYyT NOABUTbLCA KaK MOTOMKUW 3J1EMEHTOB.

B Tune anemMeHTa nMeeTCsa COAEPXKNMOE dSIEMEHTA, €C/IN 3/IEMEHT AaHHOro Tuna obssaH
coaep»xaTb B cebe ToNbKO AOoYEePHME S/IEMEHTHI, @ HE CUMMBOJIbHbIE AlaHHbIE, AOYEPHME
3/1IeEMEHTbI MOryT, N0 YCMOTpPEHUto, bbiTb pasgeneHsl npobenamu [21, 82].

B 3TOM Ccny4dae orpaHmymBaeTca MoAesib COAEPXKMMOro, a MMEeHHO NMpocTasa rpaMMaTumKka,
KOTOpaAd yrnpasiadeT paBPGUJéHHbIM TUTMOM OOYEPHUX 271EMEHTOB N NX NMOPAOKOM, B
KOTOPOM OHW MOABIIAIOTCA.

B Tune sanemMeHTa Tak>Xe MMeeTCs CMeLlaHHOe COAEeP>KMMOoe, eC/IN 3/IeMEeHTbl 3TOro Tuna
comepxxaT B cebe CUMBOJIbHbIE AlaHHble, NePeHECEHHbIMN AOYEPHUMUN SNEMEHTAMMW.

ATpVI6yT NCrnoJib3yeTca ajad accounaunmnm rnap nMma-sHa4d4eHme ¢ gpyrmMm ajieMeHTaMun.
Cneundunkaumnsa anl/I6yTOB MOXET YKa3blBaTbCA TOJIbKO B Ha4aJIbHOM Tere m B t1ere



NMyCTOro 3JIeMeHTa; N03TOMY NPOoAYKLUUS, NCrosib3yeMasn 4Tobbl MX pacno3HaThb,
yKa3blBaeTCA B pasgene.

OokymeHT XML cocTtonT 13 ogHonm nnm 6onee eamHUL XpaHeHUs. TN eANHULbI
Ha3bIBAOT 3K3EMIMJIAPAMU; B HUX UMEETCH COLEPKMMOE U BCE OHU NOEHTURULNPYIOTCSA
corslacHo hame\uMmeHun ak3emnnsapa. Coaepxmmoe B pasbnupaeMomM ak3eMnasape
Ha3blBalOT 3aMeLLaloWNM TEKCTOM; 3TOT TEKCT ABNSETCA HEOTbEMJIEMOW YaCTbIO
OOKyMeHTa [22, 45].

He pa3bupaembin ak3emnnsap npencrasnseT cobon pecypc, CoaepXmmoe KoToporo
MOXKeT, Wian ObiTb NN He BbITb, TEKCTOM, U, B CJZly4ae eC/IM 3TO TEKCT, MOXKeT He BbITb
XML. B Ka>xioM He pa3bnpaeMoM 3K3eMrasape nmeeTcss acCouMmpoBaHHasa HoTauums,
naeHTngpunumpyemas no nmeHun. CornacHo tTpebosaHuto npoueccopa XML nenaTtb
NAeHTUPUKaTop 3K3eMnaapa U ero HoTauum OOCTYMHbLIM NMPUNOXXeHU0, a caMm XML He
Hajla>KMBaeT OrpaHNYeHNN Ha cogep)XxnMoe B He pa3bupaemom ak3emnnspe [17, 49].

DK3eMnaap NapamMeTpoB - 3TO pa3brpaeMblin 3K3eMnAsp AN Nosib3oBaHus BHyTpu OTL.
STUMN ABYMS TUMAMK 3K3EMMIAPOB UCMOJb3YIOTCA pa3Hble POPMbl CCbINIOK, U OHU
pacro3HaloTCs B pa3HbIX KOHTEKCTaxX. B pe3ynbTaTe Yero MMu 3aHAThl pa3Hble
MPOCTPAHCTBA UMEH; MO3TOMY 3K3eMMAApbl NapamMmeTpa 1 obLime 3K3eMnspbl, MMelLLme
0 HO MUMS - 3TO ABOE Pa3HbIX 3K3eMnaspa.

Ccblsika B CMMBOJ1aX CCbiJlaeTCs Ha cneumndguyeckme cumBosibl B Habope cumeonos ISO/IEC
10646, K npnMepy, CCblJIKa Ha CUMMBOJ1, KOTOPbIN HE OOCTYMEH HanNpsamMyr N3 yCTPOMNCTBa
aonga seoga. Ccblslka aK3eMrspa MOXKeT CCblJIaTbCA Ha COOEPXKNUMOE TOJIbKO
MMeHOoBaHHOro 3k3emnnsapa [20, 61].

Ecnn npoueccopom XML obHapyXnBaeTcs cChljiIka Ha pa3bupaemMble s3K3emMnnsapbl, TO,
019 MPOBEPKN AOKYMEHTa, NPOoLeCccop HY>XHO BKJIIOYUTb ero 3K3emMnsap C 3amMeLllaowmm
TeKCTOoM. Ecnin ak3eMnasap BHELWHWK, a npoueccop nposepseT oKyMeHT XML, 3To
3HAYMT, YTO NPOLLECCOP MOXKET, He cHUTaeT HeobXxoAMMOCTb, BKJIIOYaTh 3aMellatoLme
TEeKCTbl 3K3eMnaapa. Ecnn He npoepsOWMM NpoLeccopoM He Bbis1 BKIIOYEH
3aMeLllarWwmn TeKCT, TO OH O0J/KEH YBeAOMUTb MPUJIOXKeHNe, 0 TOM, 4TO UM Bbin
obHapy>XeH, HO He NPOoYNTaH, IK3eMMAap.

[laHHOEe NpaBn/I0 OCHOBAHO Ha TOM, YTO aBTOMaTMYEeCKN pacrno3HaBaTb,
npenocTasnsgeMble MexaHn3mbl ak3emnasapos SGML n XML, koTopble 6blnn co3gaHbl,
4yTo6bl NOOAEPXKMBATb MOAYJ/IBHOCTb B aBTOpM3aLumio, He obs3aTenbHO B OPYrunx
NPUNOXKEHNAX, 0COBEeHHO BO BpeMsA NpOCMOTpa AOKYyMeHTa. bpay3epsbl, K npumepy, Koraa
obHapy»XeHbl CCbIJIKM Ha BHELWHUe pa3bupaeMble aK3eMnasapbl, MOryT otobpasnTb



BU3YyasibHO NpeaynpexxaeHme o ToM, 4TO JaHHbIW 3K3eMnasap CyLwecTByeT, n
3anpalmBaeT y Nosb3oBaTesIa KOMaHAy A8 NokKa3a HangeHHOoro sak3emnnspa [22, 59].

OnucaHHble paHee npoueccopbl XML MOXXHO pa3aennTb Ha ABa Kilacca: NPOBEPSAIOLWNIA U
He npoBepsWMn npoueccop. NMNpoBepsAoWmnin N He NMPOBEPSIOLLMN MPOLLECCOPbl HYXXHbI
ONs BblBOAA COOBLLEHN O HAPYLLEHUN OrPaHUYEHNN B NMPaBUIbHO CHOPMMNPOBAHHOM
cneyndukaunm CoaepXXnmMoro aKk3emnasapa oKyMeHTa u ntoboro apyroro pasbmupaemoro
3K3eMnaspa, KotTopble YyntarTca [22, 63].

MpoBepstowmnin npoueccop oba3aH, N0 3anNpocy Nosb3oBaTend, coobuwaTb 0 HapyLeHNn
OrpaHNYeHnn, Bblpa>keHHble obbsasneHnem B OT/, N HEBO3MOXXHOCTU BbINOJIHUTb
orpaHMyeHmne npaBuIbHOCTU, JaHHbIX B KOHKpPeTHOW cneundukaumm. Ytobbl BbINOJAHUTD
orpaHMyeHmne npaBuabHOCTU, NpoBepsaoWwmnn npoueccop XML ooSXKeH Npo4YnTaThb U
obpaboTaTb Bce OTZ n NnpoBecTn NPOBEPKY BCEX BHELUHUX pa3bupaeMbiX 3K3eMMsapos,
Ha KOTOpble MMeTCA B LOKYMEHTe CCbIJIKN. He npoBepsowme npoueccopbl MPoOBEPSAOT
TOJIbKO 3K3eMMAspbl LOKYMEHTOB, BMeCcTe C BHyTpeHHUM nogHabopom OT/[, Ha
NnPaBuUIbLHOCTb hopMUpoBaHUA. PopMasbHada rpaMmmaTmka XML npuBeneHa B
cneynuKaumm coraacHo ncnonbsyemoliM HoTaumam Extended Backus-Naur Form (EBNF).
Ka)kgoe npaBuio rpaMMaTUKK onpeaesneHo ogHUM CMMBOJIOM [22, 79].

2.5 O cneuncdpukauum XHTML

CemenctBo TUNoB AokyMmeHToB XHTML 6a3upyeTtcsa Ha XML n npegHasHa4YeHo And
paboThbl C MONb30BaTENLCKUMM areHTaMum Ha ba3e. Cemencteo XHTML asnaetcs
cnegywowmm warom B aponwounm NMHTepHeT. lMNepexona cerogHa Ha XHTML,
pa3paboTyYMKM COAEePXKMMOro (KOHTeHTa) MOryT BCTynuTb B Mup XML co BceMun ero
npenmyuwecTesamMuy, CoOXpaHsasa rnpm 3TOM COBMECTUMOCTb COAEepPXUMOro ¢ 6onee cTtapbiMu
n 6onee HoBbIMM BepcusamMu [15, 78].

NMpocTpaHcTBO MeH XHTML MOo)XeT Ucnosib30BaTbCA C APYrMMn npocTpaHcTBaMmu XML B
cooTtBeTCcTBUM C [XMLNAMES], XO0Ta Takme OOKYMEHTbI HE ABASAIOTCA CTPOro
KOH(popMHbIMM XHTML 1.0 B COOTBETCTBUU C NpUBEOEHHbLIM BbilLe onpeaeneHnem. B
oyayuwmnx pabotax W3C byayT onpeneneHbl cnocobbl yKazaHUa KOHPOPMHOCTH
OOKYMEHTOB, B KOTOPbIX MCMNOJIb3yeTCA HECKOJIbKO MPOCTPaHCTB nMeH [19, 61].

KOH(OPMHbI MONb30BAaTENIbCKUIA areHT O0JIXKEH COOTBETCTBOBATbL BCEM OMnpeaeseHHbIM
B cneundukaummn Kputepusam.



[[0OBOPUTCA O Pa3NIMYNAX KOTopble MPUCYTCTBYIOT B a3blke XHTML. Nockonbky XHTML
ABNAeTCA npuaoxeHmem XML, HekKoTopble NpueMbl, 4oNyCcTUMble B a3blke HTML,
OCHOBaHHOM Ha SGML, fos>KHbl 6bITb N3MEHEHbI.

K pokymeHTam XHTML 1.0 He npeabaBngeTcs TpeboBaHne COBMECTUMOCTM C
CYLLEeCTBYHOLWMMN MOJSIb30BaTESIbCKUMUN areHTaMmn, HO Ha NpPakTUKe OHO AOCTaTO4YHO
JIerko peanmsyemo.

Cneundukauma XHTML 1.0 3aknagbiBaeT OCHOBY CEMENCTBa TUMNOB AOKYMEHTOB,
KOTopble ByayT paclwumpeHnamm n nogMmHoxxectsammu XHTML, gns nogaoep>xaHus
LIMPOKOro AMana3oHa HOBbIX YCTPOMCTB N NPUIOXKEHU NyTeM onpeaesieHna Mmoayien n
MeXaHu3Ma obbeanHeHnsa 3TuX Mmoaynen. Takom MexaHn3m NO3BOAUT YHUPULMNPOBaTb
cnocobbl pacwmpeHmna XHTML 1.0 n ncnosib30BaHMA ero NoOAMHOXECTB NMyTeM
onpeneneHnsa HOBbIX Moaynen [22, 71].

Mo mepe nepemerweHna XHTML ¢ TpaAULUMNOHHBLIX NOJIb30BaTE/IbCKUX areHTOB Ha
paboyem cToNe Ha Apyrme NaatTdopMbl CTAHOBUTCSH SICHO, YTO He BCe 3/1ieMeHTbl XHTML
OyayT HeobxoanMbl Ha BCeX NnaTgopMax.

Mpouecc moaynsapusaunm pazbmsaet XHTML Ha psag 6onee Menkmnx NOAMHOXECTB
3/1emMeHTOoB. Moaynapusaums gaeT onpenesieHHble npenmyuiecTsa.

B npodune nokymeHTa onpeaensieTcss CUHTaKCUC U CEMAHTUKA Habopa NOKYMEHTOB.
CooTBeTCTBME Npocuto AoKyMeHTa obecrnedymBaeT OCHOBY rapaHTUM COBMECTUMOCTU. B
npodunne 4OKyMeHTa onpeaenstoTCs BO3MOXXHOCTU, Heobxoanmble ans 06paboTku
[OKYMeHTa 3TOoro Tuna.

HTML5 cyuiecTByeT B ABYX Bapuaumnsax - Kak pa3HoBngHoCcTb XHTML n kak mogmndpunkauymsa
«nctopumyeckoro» HTML. Co3zpnatenum Beb-cTpaHuL MOryT NPUMEHATh o0y U3 3TUX
Bapuauuin. B nepson BapmaLmm HOBbIN A3bIK MOJIHOCTbIO cornacosaH ¢ XML 1.0, Tak 4To
pa3paboTymkaM OOCTYMNHbI BCe npenmyLiectsa XML 1 CMeXXHbIX TexHoornin. Bo sTopon
Bapuaunm HTML5 NoKOHYM € KOWMapHbIM HacaegueM npoLusioro - popmMasibHom
coBMeCcTUMOCTbio ¢ SGML. Bce npegbigywive ctaHgapTel HTML npeTteHgoBanu Ha 3Ty
COBMECTUMOCTb, HO HN oaunH 6pay3ep He obpabaTbiBan kog HTML nNo 3aMbiC/IOBaTbIM
npaswuiaMm SGML. BMecTo 3TOro ncnosib30BasiMCb NPoOCTbie aJir0OPUTMbI, pacrno3HatloLime
Habop KOHKpEeTHbIX 3/1IeMeHTOoB 1 aTpnbyTtoB. HTML 5 y3akoHWn Takoe noBeageHme
Obpay3epoB. HoBbI CTaHAapT He ornsabiBaeTcsd Ha SGML, a onucbiBaeT YacTHbIE
npaswia ons HTeprnpeTaunm KOHKPETHbIX TeroB U APpYrux CUMHTaKCUYEeCKNX
KOHCTPYKUWMA. Mo cyTn, HTML 5 oOKYyMeHTUpyeT NpuHLUMNbI, MO KOTOPbIM Bpay3epbl yXxe
obpabaTbiBaloT KO4 NocnenHne NaTHaguaTb net [23, 79].



B oTanyme oT npeabiayLimnx CTaH4apToOB, NpeaHa3Ha4YeHHbIX B OCHOBHOM 414
pa3paboTymkoB kKoaa, HTML5 cTtporo n noapobHo onuckiBaeT noseaeHne bpaysepos. OH
TpebyeT oT bpay3epoB obpabaTbiBaTb HE TOJILKO MPAMOTHbLIN KOA, HO 1 MO BO3MOXXHOCTM
KOPPEKTMPOBaTb OWNOKK, BMJIOTb A0 ynoTpebaeHnsa oTCyTCTBYIOLWMX B CTaHOapTe
3neMeHTOB. Hanpumep, HTML 5 He no3BondeT aBTopaM KoLa UCMNOJIb30BaTb 3J/1EMEHTbI
nobr nnn marquee, Ho oNucbiBaeT, Kak Bpay3ep O0/1KEH NOCTyNaTb, €C/IN OHUN BCE-TaKWU
BCTPETATCHA B LJOKYMEHTE. DTO COOTBETCTBYET 04epeqHOMY reHepasibHOMY NPUHUUMNY
HTML5 - MakCcMMasibHOWM COBMECTUMOCTM C yXKe CyLLeCTBYOLWNM HarnoJIHEHNEM CEeTMW.
MWNANOHLI AENCTBYIOWNX CANTOB He AO0JDKHbI NOCTpanaTbh OT MNOsBJIEHUA HOBOIMO A3blKa
n nogaep>xmnearwmx ero bpaysepos [23, 66].

Ewé oaHa 0cob6eHHOCTb HOBOIro CTaHAdapTa: OH ONucbiBaeT AO0KYMeHT HTML B TepMunHax
obbvekTHOM Moaenm (DOM). Mepen TeMm, Kak oTobpakaTb Beb-cTpaHuuy, bpaysep
dhopMupyeT ApeBOBNOHYIO CTPYKTYpPY €€ 3N1eMeHTOB 1 apyrux obvekTos. MNpeabigyuwme
CTaHAapTbl CTbIAJIMBO 3aManymMBanmM 3TOT 3Tan, a HTML5, HaobopoT, BO MHOroOM
onupaeTcsa MMEHHO Ha Takoe npeacTaB/ieHNne JOKYMEHTa. DTO NO3BOJISIET BKJIIOYUTL B
cneynpunkaumio o6bLekTbl, cBOUCTBa U MeToabl DOM, KOTOpbIEe LUMPOKO UCMOJb3YTCH C
He3anaMAaTHbIX BpeMEH, 04HaKO HMKOrga He bblin cTaHgapTu3oBaHbl: window.open(),
alert(), prompt(), document.links, document.images, innerHTML, contentEditable un Tak
nanee. HakoHey, B HTML 5 odpmnumnanbHO BKAKOYEH 3nemMeHT embed [17, 31].

OpgHako HTML5 BnuTan He BCE, 4TO nogaepxmsaetca B bpaysepax. HekoTopslie
351eMeHTbl, HaobopoT, yaaneHbl U3 CTaHAapTa: acronym, applet, basefont, big, center,
dir, font, isindex, s, strike, tt, u. Y6paHbl ppenmsbl (frame, frameset, noframes), xoTs
ocTancs anieMeHT iframe. HeT 6onblie aTpnbyToB, KOTOPBLIMU MOYTU HUKTO He
nonb3oBascs (accesskey, longdesc n ap.) nam KOTOpbIMU HE NMEET CMbIC/a
nonb3oBaTbCs (align, border, valign, cellpadding, cellspacing n gp.). HekoTopble cTapble
3/IeMEeHTbl NepPeoCMbIC/IEHbI: HanpuMep, i n b Tenepb 0603HavYaloT pasHble hopMbl
CMbIC/IOBOr 0 BblAENEHNSA, @ HE KYPCUB U MONYXKUPHbIW WPUET; hr oTBeYaeT 3a paspbiB B
CTPYKTYype OOKYMEHTa. 1eMeHT menu obpen BTOPYO MONOAOCTb U MO3BOASET
co3faaBaTb HacTosAWMeE MeHIo, a address yweMiéH B MpaBax U NpefgHa3Ha4YeH CTporo gnas
KOHTaKTHOW MH(opMaLunm B y3KOM KOHTeKCTe [23, 81].

HakoHeu, B HTML5 no6aBnnocb MHOro Hosoro. 1ns ctaten, 6,10ros, 4OKOMMEH4aAUUN U
noaobHbIX MaTepuanoB byayT nosie3Hbl 31eMeHThl article n section, a Tak>xe HoBas
cucTeMa 3arosioBkoB 1 pybpukauunn. «lLlanka» n «noasan», NaHes b HaBUraumu um
bokoBas naHenb obo3HavatoTCa anemeHTaMun header, footer, nav u aside. ns
MYNbTUMEONNHOINO COAEPXKaHNSA NOABUIINCG 351eMeHTbl audio un video. OHU BHeJpsAIoT B
CTPaHMLy COOTBETCTBYIOLWMA pecypc n obecnedymBatoT CTaHAAPTHbIE 3/IEMEHThI



ynpaBJieHUs - KHOMKW 3arnycka, nay3bl U OCTaHOBKW, NpoMaTbIiBaHWE, peryaatop
rpoMkKocTun. Jna Tex 6pay3epos, rae 3T 3/IeMeHTbl He noaaep>xmeatotcsa, HTMLS
Mno3BoJsiSeT OOMOJIHUTb UX allbTEPHATUBHLIM COAEP)XaHMEM - Hanpumep, poankom Flash,
C NOMOLLLbIO KOTOPOro cenyvyac BHeapseTcsa B0MbLWMHCTBO ayano- n Bugeosanucen. B
NPOABMHYTbLIX Bpay3epax NMoAHOUEHHO cpaboTaeT anemMeHT audio unan video, a BO BCex
OCTaJIbHbIX - aJIbTEPHATUBHbLIN POJINK, TaK YTO BCE NOJIb30BATE/IN OCTAHYTCSA AOBOJIbHbI
[16, 81].

34ecCb NposABAAETCA eweé 0gNH reHepasibHbI NPUHLKM - HOBble BO3MOXXHOCTU HTMLS
OOJDKHbI CO34aBaTb Kak MOXKHO MeHbLue npobsiem B Tex bpaysepax, roe OHn He
nognep>xmeatoTca. [1o4Tn BCe HOBLIECTBA A3blKa YCTPOEHbl TakK, YTO A5 CTapbIX
Opay3epoB MOXXHO obecneynTb UX peannsaynto C MOMOLLbIO aJlbTEPHATUBHOIO
conep»xaHus, CSS, JavaScript n gpyrnx texHonoruin. OTaenbHOro ynoMmmHaHus
3aCNy>KMBAET 3JIEMEHT Canvas, KOTOpbI NpeaocTaBnseT o6n1acTb AN PUCOBAHUS
n3obpaxeHnnm «Ha neTy» cpeacteamm JavaScript. CobCcTBEHHO, MacCOBbIN MHTeEpeC K
HTML 5 Ha4ancs nocne Ttoro, Kak Firefox n Opera pewunnu nogoep>XmBaTb 3TOT 3J/IEMEHT.

®opMbl B HTML5 nameHunncbL 0o Hey3HaBaeMoCTU. NpuMUTUBHBLIE Npoueanypsbl
3aroJIHEeHNA N OTNPaBKU hopMbl, ONNCaHHbIE B NMpeXxHux sepcnsax HTML, yxe cenyac
HWKOro He yCTpauBatloT, MO3TOMY pa3paboTyMKu CanTOB BblAyMbIBalOT COBCTBEHHbIE
pacwmpeHna nHTepdenca, cpeacTsa NPOBEPKU, CamofesibHble 31IeMeHTbI yripassieHuns. B
HTML5 3Ta camofeaTesnlbHOCTb yperyampoBaHa CTaHOapPTHbIMUY 3/1IeMeHTaMu,
aTpmbytamm n nutepcencamm DOM. B gononHeHme K 06bIYHBIM TEKCTOBLIM MOJISAM,
NOSABUJINCb NOAA A5 BBOOA onpefenéHHbIX AaHHbIX. Hanpumep, input type=«number» -
3TO Mose Ansd BBoAa 4ncna, a input type=«range» - NONI3yHOK A1 pPErynpoBaHuns
FPOMKOCTM UJIN Hero-To noxoxxero. ATpmbyTbl min, max u step onpeaensatoT AManasoH n
TOYHOCTb AOMYCTUMbIX 3HAa4YeHUN B NoJsie. DneMeHT datalist obecneuynBaeT none co
CMNCKOM, a 31eMeHT output - 06nacTb AN4 BbIBOAA ANHAMUYECKN FEHEPUpPYEeMbIX
pe3ynbTaToB. ATpubyT required ong anemeHTa ynpasseHns obo3Ha4vyaeT, 4To 3TOT
3/1eMeHT obsa3aTesieH ONg 3anofsiHeHUs, Tak 4To 6e3 Hero popma He byaeT oTnpaBieHa.
ATpunbyT autofocus no3esosifeT yCTaHOBUTb POKYC BBOJAA B JaHHbIN 351eMeHT. MeTo[
checkValidity() npoBepseT NpaBuUAbLHOCTb 3aN0JIHEHNSA nNonen. [1o CUxX nop 3Tu
BO3MOXXHOCTU MMUTUPOBAJINCb Ha CaMTax C MOMOLLbIO KYCTapHbIX CLLleHapues JavaScript
[25, 71].

B cTaHpapTe npeanaraetcs anemeHT datagrid ans opraHmsaunm AnNHaMmnMYecKmnx
CTPYKTYP AaHHbIX, 31eMeHT command A9 Bbi30Ba N0JIb30BaTE/IbCKUX KOMAH, 3/1IeMeHT
progress - MHOMKATOP X043 BbINOJIHEHUA onepauuu, a Takxxe cpeactsa DOM ans
penaKkTMPOBaHUA COAEpP)XXaHUS NPSMO Ha BEO-CTpaHuLLEe, NepeTackMBaHUS, BblAeNeHus,



paboTbl ¢ bydepom obMeHa N MHOroOro Apyroro. 3To oTeBe4vaeT obLien TeHAeHUNN
pa3BnTUA BcemmpHom MNMayTUHbI: €Cnv paHblue canTbl Obi1n Yem-To Bpoae nybnnkauunn,
TO Tenepb OHW NPEBPATUINCL B MOJIHOLLEHHbIE NpuNoXxeHus, Tpebywwmne
PYHKLMOHaNBLHOIo 1 yoobHoro nosib3oBaTesibCKOro nHTepgenca. CooTBeTCTBEHHO,
HOBbIN HTML Tak)xe O0JI)KeH CTaTb HE CTOJIbKO A3bIKOM NMybanKaunm, CKONbKO S3bIKOM
onuncaHmnsa npunnoxeHumn [22, 891].

Mpenmywectsa HTMLS5:

1) MosbilweHHasn 6e30nacHOCTb. B HacTosALEee BpeMs, UCNOJIb3yeMbIn MHOXKecTBOM WEB -
canTtamu Ter iframe cooepxuT B cebe ABHY1O yrpo3y 6e3onacHoCcTn AN
MoJsib30BaTesIbCKOW cucTeMsbl. [l1eno B TOM, 4TO PyHKLMEN 3TOro Tera sABaseTcs
oTobparkeHne KOHTEeHTa C APYroro canTa, HanpuMep B MNJaHe pekslaMbl NN CBEAEHUN O
COCTOSAHUN Kaknx-nnbo gaHHbIX. HO ecnn canT, nepeaaowmi Taky MHGPopMaumio
noABEeprHeTCs B3qIoMy, noseaseTcs 6onbwas BEPOATHOCTb TOrF0, YTO 3/710YMbILLUJIEHHUNKM
yepes Hero HanpaBAT BPeOOHOCHbIN KO Ha CauT-NPUEMHUK, KOTOPLIAN N NMoABEeprHeT ero
nonb30oBaTesIeN ONACHOCTU 3apa>keHns snupycom. B HTML5, 4Tobbl nzbexxatb nogobHom
cuTyauum ansa Teros iframe Bbina cnpoekTMpoBaHa TexHosorna Sandbox. brnarogaps en,
BCE CKpUNThbI, 3anyckatowmecs 4yepes iframe byayT paboTaTb B cneunasbHO
OrpaHMYEeHHOW BMPTYaJsIbHOW cpefe, KOTopas He BbIMYyCTUT pe3ysbTaTbl X paboThl 3a
npenenbl bpaysepa, a 3HAYUT N HE CMOXKXET NOPa3nUTb MOJIb30BaTENLCKYIO
onepaumoHHYyo cuctemy. flaxxe ecnv NpeanosioXnTb, YTO 3anyCK BUpyca NOCpeAcTBOM
3TOro Tera BCe »Xe Npons3onaeT, Kakme-nnbo cepbesHble NoCNenCTBMUA OH MOHECTUN yXKe
He cMoXeT [25, 77].

2) Beoa gaHHbIX. B HTML5 cTaHoBuTCA npouwe n 6esonacHee. NpaBuabLHOCTb BBEAEHUSA
DAHHbIX KOHTPOJIMPYETCA B peXXmnme peasibHOro BpemMmeHun HenocpeacTBeHHO BO BpeMs
BBoAa. B HTML4.0 npoBepka ownbok n coobuieHmne o HUX NPOUCXOANT y>Ke rnocne
OTNpPaBKN OOKYMEHTA, 4TO MOXXeT co3faBaTb NpobsemMbl NoSib30BaTENSAM.

3) Noopep>xkKa NosHoUeHHoN rpadunkn. 1o HegaBHero BpemMeHmn 6eccnop-HolM INgepom
aHNMUpoOBaHHOW rpacdukun ons bpaysepos 6bina TexHonorng Flash. C nossneHmnem B
HoBOM HTML5 cTaHOoapTe Takoro MHCTPYMEHTa Kak canvas no3nuyum Flash-rpacdmnku
OyayT, BEpOATHO, CUJIbHO MOTECHEHDI.

CyTb TaKOro MOLLLHOIO HOBOBBEAEHUS KaK canvas COCTOUT B TOM, 4TO aAng 6bpay3epos Ha
JKpaHe BblaenseTcs cneumnasnbHoe NMPoCTPaAHCTBO, NOJIOXKEHME KOTOPOro Ha Beb-
CTpaHuue onpepenseTca pa3paboTynkom canTta. B aTon 06,1acTh € NOMOLLbIO LLes1Ioro
Habopa cneymanbHbIX rpadguveckux HTML5 KoMaHO MOXKHO COCTaBNATb rpagpuyeckmne



n3obpa>keHuns, B TOM YNCJIE N aHUMUPOBAHHbIE, MPaKTUYeCckn ntobon cnoxxHocTn. bonee
Toro, ansa 3-D rpadumkun pa3spabaTbiBaeTCa cneumasnbHbii HABOp KOMaHA aHaNOrNYHbIX
BCEMUMPHO N3BECTHOMY CTaHAapTy TpexmepHon rpadgukn OpenGL. Tenepb bpay3ep
byneT cnocobeH BOCNPOM3BOANTb HE TOJIbKO KPpacuBble ABYXMEPHbIE MHTEPAKTUBHbIE
MPUIOXXEHNSA, HO U MOJIHOLEHHbIE TPpexMepHbie nrpbl [24, 102].

Ecnm ona HTML5 n panblie npofosikaT pa3BMBaTh HarnpaB/ieHUe TpexMepHbIX Urp, B
HedaslekoM byayulemM Mbl UMEEM BCE LWAHCbl MOJYHYUTb UFPOBbIE MPOEKTbI C COBPEMEHHOMN
wengepHon rpakon 1 COOTBETCTBYOLWMMU crieuddekTamMn ansa Hee. Kak ToJIbKO
rpacuky 6paysepoB MOJIHOCTbIO NepeBenyT Ha BbIYUCINTENIbHYIO NOAAEPXKKY OT
BUOeoKapT, B ceTn byayT pa3sMeLleHbl pecypcbl C OH-JTallH NrpamMm NpakTUYECKN HNYEM
He OT/INYAKLWMMUNUCA OT CEroAHAWHNX rpaddnyeckn KpacuBbiX, HO OTOEJIbHO
yCTaHaBJ/IMBAEMbIX KJINEHTOB UIFPOBLIX NpUoXeHnn [25, 91].

4) Bugeo v ayamo. ina Toro 4Tobbl BOCNPOMU3BECTM BNAEO UM ayamno NOTOK B Bpay3sepe
noJsib30BaTesNo NpMXoanTbca Nnpuberatb K NoMoLm BCce Ton e Flash TexHonoruum,
Tpebyemble B HTMLA4.0.

Bpay3epaM on4 3TOro NnpuxoanTbCs NOCTOAHHO NOJsIb30BaTbCA Flash npourpbiBaTenamu,
a TaK)Xe CKadmBaTb NOCTOsAHHbIe 0bHOBNEHUSA oT Adobe onga aTon TexHonorum, bes
KOTOPbIX MOJIb30BaTEIN CUJIbHO PUCKYIOT 3apa3nTb CBOU KOMMbIOTEPLI BUPYCaMn 4epes
Opelwwmn B CTapbix Bepcuax Flash.

HTML5 npu3sBaH, HakoHewl, n3baBuTb Bpay3epbl OT 3TUX AOMNOJHUTESIbHbIX MPOrpaMM U
0aTb UM BO3MOXXHOCTb MOJIHOLLEHHOIr0 BOCNPON3BELEHNA ayaN0 N BULEO KOHTEHTa
csonmu cmnamun. Ona atoro B HTML5 Kooe npefnycMoTpeHbl cneunanbHble Tern, Takme
Kak <video> n <audio>. BnpoyemMm, y 3TOro HoBOBBeJEHUS UMEIOTCS U CBOU HeJoCTaTKu,
HanpuMmep OTCYyTCTBME €QUHOro CTaHdapTa 419 BUAEOKOLEKOB, 4TO He crocobcTeyeT
NnoKa LLUMPOKOMY pacrnpocTpaHeHunto 3Ton yoobHom ana nosb3oBaTtens u Beb-
pa3paboTymkoB TexHonoruum [24, 81].

5) MHOrokpaTHOe yBesinyeHmne ckopocTn paboTbl. CIOXXHO NpeacTaBUTb COBPEMEHHbIE
Web-canTbl 6€3 601bLIOro Yncaa MHTEPaAKTUBHLIX hOPM, BUAEO N ayOnN0 BCTABOK,
AHVMUNPOBAHHbLIX FrpauvecKnx 3/IeMeHTOB 1 Pa3HOro poaa oxunsensawwmx Web-canTbl
MPOrpamMm-cKpunToB. KOHEYHO, MOLLHOCTM COBPEMEHHbLIX BbIYUCANTENbHbLIX MaLlUMH
BMoJIHE XBaTaeT, 4Tobbl o6pabaTbiBaTb TakOe OFPOMHOE KOIMYeCTBO 3s1eMeHToB Web -
CTpaHuubl, HO NHTEpHET TEeXHOJIOMNK He CTOAT Ha MecTe, n 4eM bonblue bypeT
pa3BMBaTbCSA BU3yann3auns, MHTEPAKTUBHOCTb N Ka4eCTBO Meauna-uHpopMaummn, Tem
Bblle ByayT TpeboBaHUA K «»Kese3dy» rnosib3oBaTens.



KoHe4yHO e, NnpoeKkTnposLwmnkn HTML5 He mornm o6onTtu 3Ty npobnemy CTOpPOHOMN.
HoBbi cTaHoapT obecneymBaeT NoAOEP>KKY MHOIOMOTOYHOCTM, KOTOPYO MMEHOBaN
kak Web Works. Takum obpa3oM, COBpeEMEHHbIE MHOIo4epPHbIE CUCTEMbI NONYYaloT
BO3MOXXHOCTb MNapaJsisiesibHO BbINOJIHATL 06paboTKy CKPUNTOB U TEM CaMbIM YBENYUTb
CKOpPOCTb paboThbl caTa Ha HECKOJIbKO NOPSAAKOB B 3aBUCMMOCTU OT €ro KOHCTPYKLUUN N
CNIOXKHOCTM [25, 62].

6) TexHonormnsa Web Storage. MNMonb3oBaTenn KOMGPOPTHO paboTaloT C TeMU CanTamu,
KOTOpble CMOCOBHbI COXPaHATb U3MEHEHMSA B HAaCTPOMKaxX, Hanpumep 4S9 BHELIHEro
BuAa paboyero npocTtpaHcTBa. 14 Toro, 4Tobbl COXPaHUTb KaKy-1mbo nHhopmayuio o
OEenCcTBUAX Nosib3oBaTensa canT 0bbIYHO NONbL3yeTCs TexHoNormem cookies, kKotopas
MO3BOJISET COXPaHATb Ha KOMMbIOTEPE NOCETUTENS TEKCTOBbLIN hanal CO CBOUMU
OaHHbIMU.

TexHonorna Web Storage aona HTML5 3atMuT cookies cBOMMM BO3MOXXHOCTSAMMU TOJIbKO
noToMYy, 4TO NpeacTasnseT u3 cebsa He hopMaTHO OrpaHUYEHHbIN TEKCTOBLIN ann, a
crneynasnbHO OPUEHTUPOBAHHYIO 6a3y AaHHbLIX ONS Pa3/INYHbIX BUOOB MHGAOPMaLIUK.
Tenepb B Takon Ba3e CanT MOXKET XPaHUTb HE TOJIbKO OTAesIbHble HACTPOWNKKN CanTa, a
uenble parMeHTbl €ro Koaa, 4To no3BosnT paboTaTb C BEG-NPUNOXKEHUAMN Aa)Ke Npun
OTCYTCTBMW MOAKNIOYEHUA K ceTu NHTepHeT.

7) CTpyKTypHble BO3MOXXHOCTKU HTML5. OenatoT cTpykTypy Web-gokymeHTa 6onee
npocTon, a Ko Yyuuwe. HoBble ceMaHTU4YeCcKmMe anemeHTbl header, nav, section, article,
aside n footer MOryT ncnosib30BaTbCsl BMECTO KOHTeNHepoB div, MPUMEHSILWNXCA cenyac
B HTML4.0. HOBble 371eMeHTbl M03BONAIOT 6osiee KOHKPETHO OMNMUCbIBaTb 3aroJI0BOK,
HUWKHUA KONOHTUTY, KOJIOHKW TEKCTa N Apyrme. 3Tm HOBOBBEAEHNSA MOy T
NCNosb30BaTbCA A1 aBTOMAaTUYeCKON reHepaLumn ornaBneHns n opraHmnsaunm 6onee

3P PEeKTUBHOM U NpoCcTonM HaBuraumm no Web -ctpaHuue [25, 75].

BbiBO4 No BTOpOW rnaee: obbeanHme Ha oaHon Web-cTpaHuubl BO3MOXXHOCTM HTML n
HTML5, MOXXHO co34aTb MHTEPAKTUBHbLIN CalT, HA KOTOPOM MOXXHO BbIMOJIHATL Stobble
O0EeNCTBUA NoJib30BaTeNS.

3. NMNpaKkTndyeckoe nNnpuMeHeHue fi3blKka pa3MeTKH
rmuneprtekcta HTML

B kKavecTBe npumepa MHO 6bi1 co3naH obyyvalolwmin CanT, KOTOPbIN npencTasnseT
cobon LLINPOKYIO nepapxuto C 3N1eMeHTaMn HeJIMHENHOW CTPYKTYpbI. [epBbin ypoBeHb



nepapxmm CoOCTaBNAIOT OCHOBHbIe pybpukn «InaBHaga», «OnNnucaHmne nporpamMm»,
«[MpakTu4eckme ynpaxHeHns», «Bupoeo-ypokn», «KoHTakTbl». JaHHble HANMEeHOBaHUS
py6nnk BbibpaHbl B cnny obyyatowen cneumanmsaymm canta, Ha aHHOM canTe byayT
pa3MeLLeHbl pa3/iInyHblie CTaTbW N NPaKTUYEeCKne yrnpakHeHusa no pabote B NnporpamMmmMmax
06paboTkn KomMnbtoTepHOM rpacdpukn. Cam canT byaeT Ha3biBaTbCsa «ObpaboTka
KOMMbIOTEPHOW rpadukm».

Co34aHHbIN MHOK 06y4atoWwmm CanT OTHOCUTCA K CanTaM OUCTaHLMNOHHOIO
obpa3oBaHUs, TaK Kak Ha 3TOM canTe ByayT pa3melleHbl, pa3indyHble CTaTbU U
npakTU4yeckne yrnpa>KHeHUs BbIMOJSIHASA, KOTOPble NoJib30BaTe/lb CaTa CMOXeT
npnobpecTn HEKOTOPbIE NpaKTUYecKne HaBbiKN paboTbl B KOMMNbIOTEPHbLIX NPOrpaMmax.
B KayecTBe KOMMbIOTEPHbIX MPOrpamMM, B KOTOPbIX NMOJIb30BaTesNb canTa byaeT nenatb
npakTu4eckune 3afaHunsa, MHoto BbibpaHbl cnegytouwme:

- pacTpoBbIn rpaduydecknin pegaktop AdobePhotoshop;
- BEKTOPHbIN rpacduydecknin pegakTtop Inkscape;
- nporpamma gns 3D mogenuposaHus Autodesk 3ds Max.

9TuK nporpamMmbl BbIBpaHbl MHOKO B CUJ1y TOrO, 4TO CaT ByleT OpUEeHTUPOBAH Ha TeX, KTO
yunTca bbiTb rpauyeckum gusamHepom nam nobeim gpyrum, 4oa pabota byneT ceasaHa
C KOMMblOTEPHOWN rpadmkon. COOTBETCTBEHHO C 3TUM Ha3BaHMe moero oby4atowero
canTa byneT «ObpaboTKa KOMMNLIOTEPHON rpadnKn».

Oby4atowmm cant «ObpaboTKa KOMNbIOTEPHOW rpadukn», Co3aaBasCcs MPM NOMOLLM
A3blka runeprtekcTtoson pasmeTkn HTML5. Co3sgaHmne ncxogHoro Kkoga camTa
npoucxoanno B nporpamme Notepad++.

Notepad++ - 3T0 BbecnnaTHbLIN TEKCTOBLIN pefaKTop, NpeaHa3Ha4vYeHHbI ons paboTbl C
TEKCTOM M peaaKTUPOBaHUSA NCXOAHOIM0 KOAa KOMMbIOTEPHOW NPOrpamMmsbl, canTa, Beb-
CTPaAHUYKN, KOMMNOHEHTOB CUCTEMbI U MHOIO gpyroro [25, 54].

Co3paHHble B penakTope Notepad++ Web-cTpaHuubl coxpaHanmceb B popmaTe .html un
nomMewtanncb B nanky canta «ObpaboTka KOMMNbOTEPHON rpadnkn». A npumep
ncxogHoro koga Web-cTpaHuy HanncaHHbIM B OKHe Notepad++ MOXXHO NOCMOTPETL B
npunoxxeHumm 1.

B kaxxgon Web-cTpaHunue co3gaBasncb NnepekpEécTHble CCbiikK, bnarogaps, KOTOpbIM
MHOro co3gaHHbix Web-cTpaHul 6biiv obbenHEHbI B OAUH CanT. lpuMeHeHune
BO3MOXXHOCTEeN A3blka HTML5 ocobeHHO 3aMeTHO B opopMiieHnn amsanHa canta. CanT



NMeeT ropu3oHTasIbHOE MEeHI0, HaBOA4SA KYPCOpP Ha NMYHKTbl MEHIO MOXKHO 3aMeTUTb
nJaBHOE U3MEHeHMe uBeTa Hagnucen. MNpun nepexoae Ha CTPaHUUbI CanTa KaXkabl pa3
n3MeHsaeTcs uBet ohopmieHuns canta. Obydatowmm cant «ObpaboTka KOMMNbLIOTEPHOMN
rpadunkn» nmeet NaTb Web-cTpaHuy n Kaxxgas u3 atux Web-ctpaHuny nmeet cBoé
LBeToBOoe opopMaeHume.

Bo Bknagke «[naBHas» pa3sMelleHa MHGOpMaUmnsa 0 Ha3Ha4YeHUn gaHHoro oby4atouwiero
caunTa, UHpopMaumsa o0 HadHadyeHUn Web-cTpaHuL canTa, a TakXe nHpopmaLms o
npakTmnyecknx paboTax, pa3sMeLlEHHbIX Ha CanTe.

Bo Bknagke «OnucaHmne nporpamMmm» pa3MelleHo obuiee onncaHmne KoOMMbioTEPHbIX
nporpamMm, B KOTOPbIX Hago 6yaeTt BbINONHATL NMpakTniyeckmne paboTbl, pa3MeLllEHHbIE Ha
canTe. B paHHOM BKNaAKe pa3MeLL,eHOo onmcaHme pacTpoBOro rpamM4yeckoro pegakropa
Adobe Photoshop, penakTtopa TpéxmepHon rpacdukm 3D Studio (3DS) Max, BEKTOPHOro
rpacumnyeckoro pegaktopa Inkscape.

Bo Bknagke «lpakTu4yeckme ynpaKHeHus», pa3MeLleHbl NpakTuyeckme 3agaHunsg,
KOTOpPble HafO0 BbIMOJIHATL B BblLWEONMCaHHbIX NMporpamMmax. Ha canTe CCbIIKX Ha 3TKn
npakTU4Yeckne ynpa>KHeHnsa npencTaBiieHbl B BUAE PacKpbIBaOLLErocsa CNncka, KoTopbli
co3faH npu noMmouin A3bika HTMLS. lNMpu Ha)kaTun Ha 3aroJI0OBOK CrCKa nofn 3aroJIoBKOM
MOSABNAIOTCA CChbIJIKU Ha NPakKTUYeCcKue yrnpa)kHeHus. MNpakTunyeckmne yrnpa>KHeHuns
npenctaBnsaoT cobon CTaTbio C N306parkeHns, B KaXXAOM YNpPa>KHEHNN MMeeTCa KHOMKa
BO3BpaTa Ha npeabiayLyo CTpaHNLy, @ B HEKOTOPbIX CCbIJIKM Ha Apyrue BkKaaakn canTa.

Bo Bknagke «Buaeo-ypokun» pa3melleHbl BUAEO, B KOTOPbIX aBTOP BNAEO 06bACHAET Ha
MPakKTNYEeCKOM npuMmepe NpuHUnnbl paboTbl B KOMMNbIOTEPHOW Nporpamme. B gaHHOW
BKJlafKe pa3MelleHbl BUAEO-YPoKK rno paboTe B nporpamme 3DS Max.

Bo Bknagke «KOHTaKTbl» pa3MelleHa KOHTakKTHaa MHPoOpMaund, UCNoJb3ya KOTOPYIO
rnosib30BaTeslb MOXKET CBA3aTbCA C agMUHUCTPaUMEn nnn cneunannctaMmm canta
«ObpaboTka KoMnbloTEPHOW rpadnkn». TakKe B AaHHOW BKNaAKe pa3MelleHa popma
obpaTHOM CBA3M CO cneymnmanmctamm canta «ObpaboTka KOMMbIOTEPHOW rpauKm».

CKPUHLLOTbI BblLLeoNucaHHbIX web-cTpaHuy canta «ObpaboTka KOMMNbIOTEPHOMN
rpauku» MOXXHO MPOCMOTPETL B NPUSIOXKEHUN 2.

BbiBoO No TpeTben rnase. Takum obpa3om, Npu NoOMOLWLN A3bIKOB FMMNepTEKCTOBOMN
pa3meTkn HTML n HTML5 mHoto 6bin co3aaH Web-canT oby4vatouien HanpaB/eHHOCTW.



3aKJiloueHue

Co3paHue Web nonpaBy MOXXHO CHUTaATb OAHUM U3 KPYMHENLLINX HAYYHO - TEXHUYECKUNX
ODOCTMXXEHUI nocnenHero gecatunetna XX seka. bnarogapsa peannsaunm 3Toro npoekTa
poXxgaeTca uenblin pag HoOBbIX MHPOPMALNOHHBIX TEXHOIOM MW, UMEKLWNX BECbMa
3Ha4YMMble CcoLMaIbHO-OKOHOMUYECKMe NnocneacTeus.

CoBpeMeHHble NHGOPMaLVOoHHble Web-TexHonornm 6biCTPo N3MEHST Hall MUP K
HenocpenCcTBEHHO BAMSAIOT Ha pa3BuTne Web-texHonoruin. 3ta TexHosnornyeckas
PEeBOIOLINS CUSIBHO MOBJAIMSNA Ha BCe Chepbl HESIOBEYECKON AesATeNbHOCTU. BHYTpeHHss
CJIOXKHOCTb M NpefesibHas NpoCcToTa NPMMEeHEHUs COBPEMEHHbIX MHOopMaLMoHHble Web-
TEXHOJIOrUM AenaeT Ux AOCTYMHbIMU Ka)XA0MY, KTO eXXeQHEBHO CTaJIKNBAETCS C
NPUMEHEHNEM NX B CBOEN NPOGECCMOHAIbHON AeATesIbHOCTU.

naBHOe npenmyuwecTBo Web-TexHON0rnm B COBPEMEHHbIX YC/IOBMAX 3aKJII0HAETCHA B UX
NPOCTOTE U KaK CNeaCcTBME B NOBbILLEHUN 3PPEKTUBHOCTY UX NMPUMEHEHNS.

B aTon KypcoBoin paboTe Mbl MOMNbITaZINCb MOKa3aTb 0OLWKMPHYIO NpobnemaTunky
TEXHONOr NI COBPEMEHHbLIX MHPOPMALMOHHBLIX CUCTEM, TexHonorunm Web, nossneHus
HOBbIX TEHAEHUWW B pa3BuTumM TexHosorunm Web.

B pe3ynbTaTe KypcoBown paboThl 6bia1 pa3zpaboTaH OCHOBHOM KapKac canTa. PeannsoBaHo
MEHI0 CallTa, CTPaHULbl CO CTaTbAMUN N MPAKTUYECKUMMN YNPA)KHEHNAMU, @ TakXe hopMa
obpaTHOM CBA3MN.

NMocTaBNeHHbIe 3a4a4M BbiNOSHEHbI, 6b11 pa3paboTaH obyvarowmnm cant «ObpaboTka
KOMMbIOTEPHOW rpadhnkm».
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1 <!DOCTYPE html>
2 <html lang="en" class="no-js">
3 E <head>
4 <meta charsec="UTF-8" />
5 <meta http-equive"X-DA-Compatible" content="IEsadge">
& <meta name="yiewport" content="width=device-width, initial-scale=1">
7 <title>QfpaboTra Ko rrpadips</title>
g <link rel="gtylesheet" cype="text/gss" href="gss/normalize.gss" />
9 <link rel="gtylesheet" ctype="text/gss" href="gss/demo.gss" />
10 <link rel="gtylesheet" type="text/gss" href="gss/gs-select.gss" />
11 <link rel="gtylesheat" type="textfgss" href="gss/fos-skin-slastic.gss" />
12 J <!——[if IE]>
13 <scriptv gzs="hettp://hemlSshiv.googlecode.com/svn/trunk/hemls. je">»</scripe>
14 <![endifl-->
15 - </head>
16 [H <body claszz="golor-3">
17 <div class="gontainer">
i8 <header class="godrops-header”>
1% <hl>Q0pafoTra K eRHOE FRagurm/nl>
20 = <nav class="godrops-demos">
21 <a href="index3. htmnl">[IaBHAR</ a>
22 <a href="manmal . html">0rcaume NDOIPaMM</a>
23 <a nref="prakt.html">IpaxTHIecKye YIpaxMems</a>
24 <a nref="video.html">Bugeo-ypoxu</ a>
25 <a href="contacts.html">KoptaxTy</a>
26 = </ nav>
27 = </header>
28
29 - </div>
30 <h2><center>[nasnans cTpAmMA</ center></ha>
31 <pr </p>
32 [T] <h3><center>Ha jamMoM CaiiTe PAIMENEMN OPAKTHEGCKME VIRAXMEMMA 447 PaboTs B porpamax oSpaboTi KOMUBOTERMOH IRadm.
(?Q a " A A A wEATE T A Awe Adake PRt L P i, HAK TRAKYE TRScARS B SO TR
Hyper Text Markup Language file length : 2640 lines: 51 Ln:1 Col:1 Sel:0]0 UNIEX

Puc. 1. CtpaHunua «InaBHasA» HanucaHHasga B nporpamme Notepad++



Daitn  Mpasea NMowce Bua  Kogupomon Cunmawcse  Onped Macpocss  Jamyex  Maarwdes Oena 7
cOHR G sMkidec/aklcx BRI 1[EEN DS E|[Ha

H manualhiml E3
23 ES
26 list-style-type: none: [+ Yigpass HADEepN */f
27 1
28 ol
23 margin-left: 0; /* Ozeryn caesa » Spaysepe IE u Opera #/
30 padding-laft: 0: /¢ OreTyn ciepa B Gpayseps Firefox, Safari, Chrome o/
31 1
32 | </fscyls>
33 - </head>
34 [ <body clasas"golor-4">
35 <div class="container®>»
3E <header class="godrops-header™>
37 <nlrQfpaloTHa KoMTLETERHOR IPaguc/hlz
38 <nav class="godrops-demes">
a3 <g href="indexd. html*>Inasnag</a>
40 <a href="manual.html >0mcamse DperpamM</a>
41 <a href="prakt.html >IpaKTHICCKNES VODAKHEHHES/ &>
42 <a href="video.html">Bugeo-yRorn</ a>
43 <a href="contacts. html">KopzaxTN</ a>
i4 - </navr
45 = </header>
46
47 = <fdive
48 <hZ><ocenter>0NHoANHe DPOrpaEM</centers><,/ha>
43 = <h3i><p><img arc="img2.png" alt="AdcbePhotoshop™ class="leftimg™>
50 Adobe Fhotoshop - suorodvm MANLIT] FRPARMISCIIS] POSAKTOD, RAsPAGOTAMGG M DACROSTRAMASION fupwol Adobe Systems.
51 BWWEWMW mmmmmmm DpogyET ABAASTON MASepoM DHHEA B
52 OOABOTH EOMHMEDUSCKME CDESOTE PENAKTHDOBAMMA DACTROBME MIOOPAXSIIGE M HAMOONSS MSBSCTHMH MPOAVETOH $MDMM Adobe. B HACTOMESS BPEHS
53 Ehotoshop RocTyned Ha nRardopsax macOs, Windows, p mofiapmux cucTesax 105, Windows Phone p Android. Taxxe cymecTeyves sepous Fhotoshop
54 Express goa Windows Phone 8 i 8.1.
55 - </h3x>
56 - < pr
57 <RIEP> (OHOBHME BOSMORHOOTM Adobe Photoshop:</p></his
1] (o=} e

Hyper Text Markup Language file length : 8867 Bnes: 121 Ln:1 Col:1 Sel:0)0 WML

Puc. 2. CtpaHuua «OnncaHne nporpamMmm» HanncaHHas B nporpammMe Notepad++
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76 <a href="contacts.html">KoHTarTH</a>
— </navs
78 - </header>

- </fdiv>
<h2x<center><b>IpaRTHIcoRME VIDaxHeHME<//br</center»></ha2>

<ul class="gd-accordion-menn animated">

<1i class="has-children">
<input type="gheckbox" name ="group-1" id="group-1">
<label for="group-1">AdobePhotoshop</label>

<ul>
<1li classz="has-children">
<input type="gheckbox" name ="sub-group-1" id="sub-group-1">
<label for="sub-group-1">06paboTra doTorpadigic/label>

<ul>

<1li><a href="urokl.l.html">3ddexz oDREMHORR MaebRamemms Ha dome</a></li>
<liz<a href="urokl.2.htnl">Cosgacm momnax ¢ abcrrasmmem durvepammt B foromen</a></lix

96 - </ul>
ST - </1lix
8 - </ul>
a9 = <ul>
100 E <1i class="has-children">
101 <input tvpe="ghsckbox" name ="sub-group-2" id="sub-group-2">
102 <label for="sub-group-2">CosAaime RPHCVEEeE</ label>
103
104 [H <ul>
105 <liz<a href="uorok2.l.html">CosnasM MaReT BMSHTHON KapTodry B Soromon</a>»</li
106 <li»<a href="urok2.2.html">Jobaenden orHeHHMe 2bdexTH B SoTomon</ax></lix
107 - </ul>
108 - </1li>
100 Ll ERATR
Hyper Text Markup Language file length : 4544 lines: 149 Ln:1 Col:1 Sel:0|0

Puc. 3. CtpaHuua «lpakTnyeckne ynpa>KHeHUsa» HanncaHHas B nporpammMe Notepad++



Dadn Mpasxa Mowcx Buy Kogwpossw Cowtakcwe  Onmgen  Maxcpocw  3anyex  Masrwws Owna 7
I IR A TEE I R IR EIERL = BRI

[ video himl B3
16 <body class==goloar-9=:
17 <div class="container”>
18 <theader class="gcodrops-header=>»
1% <hl> DOpAGGTHA HOMIBETEPHGH [padusdc/hls
20 <nav class="godrong-demog™»
21 <a href="index3_ html>Frapmag</a>
22 <& hrefe'mannal.him]l ">0mMoatEe MpOTDAMNES/ &>
2% <a href="prakt. html">OparTiciecres VIRAKHMEIGE < o>
24 <a href="video.html">BHEec-yRoEH</ o>
25 <a href="contacts.html">Komraxim</ar
26 - < /navs
- A </header>
28
20 - «/divs
30 <hir<cencer>BHasc-ypom</ center><,/ha>
bl <pr </p>
3z <h3Fpr3D MAX goe pawmnaxesix Ypox 1 Mumepfescd/pr</Riz
33 <vides src="video/3ID MAX gom BamsHAmemx Ypox 1 Hapepdeiic. mpd” controlas</videos
34 “h3r<pr3D MAX gaA sampeesss Ypor 7 MOSsTMpOonAMMe M3 IMGmTHRORC Erd/hE3x
ER <video sro="wideo /3D MAX gas mammamsex YRox 2 MoAsTMpoporms S CRRRSIEHESER.-mpd” controlax</widecr
36 <scripe sre=tjgfolassie.js" </ scripe>
ar <acript src="ja/SfselectFx.ja"></scripc>
as
30 <scripes
40 E (runctien() {
11 K [].3lice.call({ document.querySelectordll( 'select.cs-select' ) ).forEach({ functiom(el) {
42 new SelectFulel);
43 bod:
44 = P iy:
45 o <fscripty
L1
47 - </pody>
48 ~</html>
Hypeer Text Markup Language file length : 2050 Fines : 43 Ln:1 Cel:1 Sel:0|0
T L1 — L] p— L} —— T —a

Puc. 4. CtpaHuua «Bupeo-ypokn» HanncaHHas B nporpammMe Notepad++
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[=] contacts html ﬂl

22 <a href="mannal . html">QmmMcamie OROTRaMp</ a>
23 <a href="prakt.html">[pakTHIccErs YVIRAKHSEME< a>
24 <a href="video.html">Bugeo-yRoRm</a>
25 <a href="contacts.html">KoHTaRTH</ a>
26 - </nav>
27 - </header>
28
25 = </fdive
30 <h2><center>KoHTAKRTH</ center><,/h2>
31 <pr </p>r
3z <n3x><p>E-mail appomoTrpaTopa cailTa: Adminl@site. rp</pr</h3>
3 <n3x<p>E-mail Texmmueckoro oTAena: techno-gtdel@site.rp</pr»</ h3>
S <h3><p>CIpabBka no Tenchomy: 4-23-19, 5-89-14</p></h3>
35 <h3 style="golor:#FFFFFF">3opMa AAF QEURABEN COOONSHMT CHSUHMAMMeTY</h3>
36 [ «<form method="post" action="gendmail.html">
=T <table width="600">
38 <tr>
33 [H<td>
20 Sarpuma Mug OrZecrRo:
41 </ od>
42 [H<td>
43 <input name="fjio" tyvpe="text" style="width:100%:"/>
44 </ ods
45  <ftr>
46 —|<tTr>
47 Em:d}
E Homen zemedoHa:
43 </ftd>
50 [H<td>
51 <input name="tgl" tyvpe="text" style="width:100%;"/>
52 </ ods
53 <ftr>
S Em:r}
co o+
Hyper Text Markup Language file length : 2337 lines: 84

Puc. 5. CtpaHunua «KoHTaKTbl» HanncaHHasa B nporpammMme Notepad++
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22 <a href="manual.html">QIMoarde MReTRamm</a>
23 <a href="praki.html">[paxTHIecKrs VIRAAHSHMA</ a>
24 <a href="video.html">BUESo-VROKM</ a>
25 <a href="contacts.html">KonTaxTn</a>
28 F </nav>
27 - </headexr>
28
23 - < /div>
30 <pr<a href="prakt.html"><img src="left.jpg"></a></p>
31 <h2»<center>3Zdderr obmérHore msobpamemus Ha doTo</center></h2>
32 <pr </p>
33 H <h3><p>B pTOM YROKS BN HAVIMIGCH GOSARRATH B Fhotoshop 2ddexT ofReMHON KapTMHEM, KQTORHA omueur Bauwy dororpadim.</p>
24 - </h3>
35 <pr<img src="urokl.l/final.jpg"></D¥
36 <n3><p> War 1. QTEROUTS KARTMHY, & KOTOROW BHM XoTUTE Raberarhn.</p></h3»
37 <pr<img src="urokl.l/1.jpg"></p>
38 [ <n3><prliar 2. Coapamm PAMEY, AAF RTOTQ GORAMITE HOBME GUOM M ¢ HoMOWpR Marguee tool (IRAMOVEQURIE) . GOSAANMYM KBANRAT,
33 AERSEPMBANDN KRRTAn.  HocHs TORQ MEBSRTMRYSM BMASAsmus Select - Inverse (Buasaswvs - HessRoms BEAsiewvs) wim ShEL+CLrl+l.
40 Hogne PTOTO SANBEM TOT o0macTE ! i BHOPAIM BAA DAMEY, B ARHHOM CAVIae ODeMEm. 3aTeM, NePSMECTIR OO C KaRTHHEOM,
41 HTOOH OH HAXOWMACH NEREA CAQSM C HNOMVESHHON PAMKON.</p»</h3>
42 <p><img src="urokl.1/2.Jjpg"></p>
43 H <n3><p> War 3. BuOERMTE GAQH ¢ KARTMEKQH. CHORA DMAGMAI HAWY RAMEY, BA% RTOLQ MAGM B Select - Reselect (Buacagme - BEAGIMTR CHORA) .
44 ¥ COSAAMMM MACKY GAQR layer - layer mask - Hide Selection (Cuofi - GAofi-mMacka - Cxparh PaAsasmme obmacty) - Tamm ofpasoM, MM CRRSIeM
LR J20TR PMOVEER, KQTODAR NEPSEPHEBASTOR DamMkol.</p></hi>
46 <p¥<img src="urckl.l/3.Jpg"></D¥
47 H <h3><p> War 4. BHOMpasH Macey GA98 ¥ Marsod asOoasmoll suczem DSAORD LBSER HAZHSM DHGORATR SEEREY TeX QRAAcESH PHMoYHES.
48 KQTOPHE M XOTHM CAGAATE OOBSMERIO! (HA NPMMEDS STO KRad JMOTHMEA) . EQM BH XOTMTE FTO-TQ MOMR ¢+ TO HOQ TIOMEHATE
4 r URET EMGTH HA HEDMMN M CTEReTR HeHVEMVER obEacTh. JTQ HE QHSHh NSTKO, NORTOMY HE TOROIMESCH, ¥ BH [OAVIMIS AGAASMEN DESYARTAT.</p></h3>
50 <p><img src="urokl.1l/4.jpg"></p>
51 [ <nh3»<p> War 5. CospamMe TemM. COSHAMM HOBENI CIOM M PACTIONOAMM SCO MEENY CIOSM © KapTHEEON M CloeM C i ze, 320 i
52 VI CERRE ARASSTCH BAMM! OCHORIEM HRETOM.</p></h3x
53 <nh3><p> BOSEMMTS KMOTE M HATMHANTS DHMOOBATE M0 TOH QG7ACTH, EOTORVER XQTHTS oNeNaTh o0BeMHolf. KoDNa BH SaxOHTMTS, HOMONESVHTS
54 Filter - Blur - Gaussian blur (ZwihTR - Pastmoue - PAstmTHe 0o Faveey) . BUOSPHTS NOAXQAFING! RAMLVG PASHMTHA, B COOTRETCTRMM &
c o @ EMaranT maTE  maTe TeAMAINATEN DT W AmMTOmG IO T AT T wwnmnaTrenawara nanmnmn o B rmernanais o S SR
Hyper Text Markup Language file length : 5926 lines: 74 Ln:1 Col:1 Sel:0|0 UNIX ANSI as UTF-8
T L

Puc. 6. CTpaHuua C OAHUM N3 NMPakKTUYeCKMUX 3aJaHNI HanucaHHasa B NporpamMmme
Notepad++

NMPUNOXXEHME 2

Ob6paboTka KOMNbLIOTEPHOU rpachuku

MnaBHan cTpaHuua

Ha gaHHOM caiTe pasMelleHbl NPaKTHYECKHE YNPaxHeHWA anA patoTkl B nporpaMMax oGpafoTki KOMNbLIOTEPHOH rpadMKH. A MMEHHO B
nporpamme opaboTkn pacTpoBo# rpacmkk AdobePhotoshop, B nporpamme o6paGoTkk BekTopHOW rpagmkm Inkscape, B nporpamme
TpéxmepHoro MogenvpoBaHuA 3D Max. Tawke Ha cadTe pasmelleHa obwana wHdgopmalna ob 3TUX NnporpaMMax. Taioke pasMelleHb! BHOeo-
YPOKH OeMOHCTPHPYHOILKE NPHHLKNLI paGoTkl B NporpaMmax o6paboTKH KOMNbIOTEPHOH rpadMky. ECnK y Bac MMEHTCA BONpPoChk! MK
#anobbl, TO Ebl MOXETE OTNPaBNThL coobileHHe Ha NoGoA M3 NpeanoXeHHbIX KOHTAKTOB calTa.

Puc. 7. CKpMHLWOT cTpaHuubl «naBHasa» Ha cante «O6paboTka KOMMNbIOTEPHON
rpapukmn»



Ob6paboTka KOMNLIOTEPHOU rpaPuKu

OnucaHwe nporpaMm

Adobe Photoshop - MHOMOQYHELHOHANBHLIA rPagHYEcKH peqakTop, pa3paboTaHHLIA W Pacn pOCTPaHAEMbBIRA
upmon Adobe Systems. B ocHOBHOM paboTaeT ¢ pAcTPOBLIMM M300pamEHHAMME, OOHAKD HMEET HEKOTOPLIE
BEKTOPHBIE HHCTPYMEHTEL MPOAYKT ABNAETCA NHGEPOM PRIHKA B 00NAcTH KOMMEPHECKMX CPEOCTE
PEOAKTHPOBAHWA PACTPOBRIX H3oGpaweHHA W HanbGonee MIBECTHRIM NpoOyxToM hupMbl Adobe. B HacToAwee
BpemMA Photoshop gocTynex Ha nnardopmax macos, Windows, B moGunsHbIx cucTeMax (0S8, Windows Phone
W Android. Taoke cywecTeyeT sepeua Photoshop Express gna Windows Phone 8 w 8.1,

OCHOBHBIE BO3MOXHOCTH Adobe Photoshop:

- Moagepxa GONbLWHHCTBA PACTPOBLI M HEKOTOPLIX BEKTOPHLIX rpadHyeckHX (POPMATOR.
- HanwuWe Boex HeoGXoAHMBX HHCTPYMEHTOE ANA PHCOBAHKA W PEAAKTHPOBAHKA HAIOGDAWEHHNA,
= MNogaepxka UBeToBLIX Mogened RGE, LAB, CMYK, MNpagauwu ceporo, Yeprao-Gence, Duotone.

- PnyGuia useta WiobpameHnn: B GuT, 16 GuT, 32 GuTa.

Puc. 8. CKpUHLWOT cTpaHuubl «OnncaHne nporpaMmm» Ha cante «ObpaboTka
KOMMbIOTEPHOM rpacnKmn»

ObpaboTka KOMNbLKTEPHOU rpadPUKu

AdobePhotoshop

Inkscape

3D Max

Puc. 9. CKpUHLWOT cTpaHuubl «MpakTn4yeckne ynpa>KHeHUs» Ha canTte «ObpaboTka
KOMMNbIOTEPHOW rpadpukm»



AdobePhotoshop

ObpaboTtka poTorpaduii

Co3zaaHue pUCYHKOB

Inkscape

Obpeska doTorpadui B Inkscape

PucosaHwue Tpaebl B Inkscape

NuTepdeic n npUMUTUEDI

MD,EI,EJ'IH poBaHve U3 NpUMUTUBOB

Pnuc. 10. CKpMHLLOT pacKpbIBatOLLErocs CNUCKa yNpa>KHEHUIA Ha CTpaHuue
«MpakTnyeckne ynpa>kHeHns» Ha canTe «ObpaboTKa KOMMbIOTEPHON FrpadnKimn»



O6paboTka KOMNbLKTEPHOU rpacuku

rMagHAR ONWCAHWE NPOrPAMM NMPAKTHYECKMWE YNMPAMHEHHWA BHOED-YFOKHW KOHTAK Tl

Inkscape — 370 BEXTOPHLIA rPAthHHECKHA PeOaKTop, TO 8CTh ANA PeJaKTHPOBAHHA (POTOMPadMii ero 0GLIMHO He HCNONbIYIOT. Mexay TeM,
B Inkscape ecTb HEKOTOPBIE MHTEPECHBIE HHCTPYMEHTEI 06 pafoTen pacTpoBbix W3oGpameHHi, KOTOPEIE BIONHE JACMYXHBAKT BHHMaHHA,

O6peska poTorpaduii B Inkscape

Mpocran obpeska doTorpadgui g Inkscape

1. AnA Ha4yana, HaM HY¥HO NPOMMNOPTHPOBaTL doTorpaduio B Inkscape. Kak Bcem HaBepHAKA M3BECTHO, Inkscape BnonHe yMeeT
HMNOPTHPOBATE B TEKYLMA QOKYMEHT pacTpoBkie H3oGpakeHHA W pafoTaTs ¢ HUMK HAPAAY C BEKTOPHLIMK O0LexTamu. Bl moweTe
NpPOCTO NEPETaWMTE chain wiobpameHHA ¢ HCXOAHOW NankM B okHO Inkscape, nudo we BeIGpaTe B MeHio File — Import. Nocne 3Toro
NOABWTCA OKOWKD C AONONHHUTENLHLIMH ONWHAMMK, B KOTOPOM Bbl MOMETE, HANPUMER, BLIGpaTL ONUWID BCTPaWBaHnA (Embed)

Puc. 11. CKpUHLWIOT O4HOIr0 U3 yNpa>KHEeHNN Ha cTpaHuue «lMpakTuyeckme ynpa>KHeHnsa»
Ha canTe «ObpaboTka KOMMNbLIOTEPHOW rPaPUKM»

O6paboTka KOMNLITEPHOU rpacPUKu

Buaeo-ypoku

3D MAX anA HauYMHaKWMKX Ypok 1 MHTepdenc

3D EASY.RU

Ypokl. Beeaenue. [IpuMuTHELL H HHTEpdeiic
A

Puc. 12. CKpUHLIOT CTpaHuubl «Bnaoeo-ypokn» Ha cante «ObpaboTka KOMMbIOTEPHON
rpapukmn»

1. TepMUH «cnaboCcTpyKTypnpoOBaHHbIE AaHHbIE» O3HAYAET Takue OaHHble, KOTopble B
OT/IMYME OT AaHHbIX B B[] HE NMEeIT perynsipHoOn CTPYKTYpbl, onpenensiemMon c



MOMOLLIbIO MpeAnuCbIBatoLWEen cxembl. T

. MeTapaHHblIe — CBONCTBA AaHHbIX, onpeaensoume nx CTpykTypy, AonNyCTUMble
3Ha4YeHus 1 cnocobbl UX NpeacTaBAEHUs, B3aUMOCBS3U C APYrMMIN OaHHbIMU,

pa3MelleHne 1 Apyrme XxapakTepuUCcTUKN AaHHbIX, KOTOPble MOMOratT NpaBuibHO
NX NHTEPNPETNPOBAaTb N UCMONb30BaTb. IHa4Ye roBops, 3TO AaHHble O AaHHbIX. T

. 3 NHdpOpMaLMOHHBbIA pecypc — NCMNOJIb3yeMble B MPUJIOXKEHUAX AAHHbIE,
KOTOpble NpeacTassieHbl B 6a3ax gaHHbIX, 6a3ax 3HaHun, Ha Web-canTax, B
OTAeNIbHbIX paniax pas/In4HOM NPUPOLbLI U B NpouenypHomn oopmMe C NOMOLLbIO
NPOAYLMPYIOLWUX NX MPOrpaMMHbIX cpencTs. T



