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OnucaHbl pe3yJbTAThl HCCIEI0BAHUS MOJeJIeil MpeAcTaBJIeHUs] CTPYKTYP JIEKTPOHHBIX
JOKYMEHTOB, (opMaTOM KOTOPBIX AABJSIIOTCS ONMUcATeJbHbIE A3bIKN pa3MeTku. Ha ocHoBaHuUU
BbISIBJIEHHBIX HEI0CTATKOB CYIIECTBYIOIIUX MojeJieil pa3padoTaHa yHu(UIUPOBaAHHAsI
MojAedb MNpeACTABJAEHHs] CTPYKTYP 3J€KTPOHHBIX [JOKYMEHTOB, He 3aBHUCAIAA OT THNA
OMUCATEJBHOI0 sA3bIKa pa3MeTkH. JlaHHasi MoJe/ib MO3BOJISIET UCMOJIb30BATh NMPOU3BOJIbHbIN
SI3BIK  Pa3sMeTKU ONHUCATEILHOT0 THNA B KadecTBe (QopMara JAOKyMeHTa-miadJjJioHa B
TEXHOJIOTHSIX (P)OPMUPOBAHUSA FIEKTPOHHBIX TOKYMEHTOB.

In this article investigation results are outlined about models for presenting structures of
electronic documents, which format belongs to descriptive markup languages. On the basis of
obtained disadvantages in existing models unified model for presenting structures of electronic
documents is developed, which is independent from the type of descriptive markup language.
This model allows to use optional descriptive markup language as format for document-
patter n in the electronic document gener ation technologies.

BBenenne

IIpuMeHeHHEe DIEKTPOHHBIX JOKYMEHTOB JUIS TPEACTABICHHWS pE3yJIbTATOB  Pean3alliu
(YHKIIMOHANBHBIX 3aJa4 HMH(OPMAIMOHHBIX CHCTEM SBJSIETCS PaACIpPOCTPAHEHHOW MPAaKTHKOW Ha
CETOHSIIHUM JeHb. J[JIsI 3TOr0 TMPUMEHSIOT TEXHOIOTHH (POPMHUPOBAHUS DIIEKTPOHHBIX JTOKyMeHTOB [1].
st popMUpOBaHMS BBIXOAHOTO ITOKYMEHTa OOJBINHHCTBO TEXHOJIOTMH HCIIOIB3YET JIOKYMEHTHI-
1abIIoHbI, (HOPMATOM KOTOPBIX SIBJIIOTCS OMHCATEIBHBIE SI3BIKH pa3MeTKH. Takue JOKYMEHTBI-IIA0I0HBI
00eCreYnBalOT MPEACTaBICHNUE OOIICH CTPYKTYphl BBIXOTHOTO AJIEKTPOHHOTO TOKYMEHTA, CO3/IaHHE
KOTOPBIX TIPOMCXOMUT B COOTBETCTBYIONIMX TEKCTOBBIX Iporieccopax. MomuHuKanus CTPYKTypPHI
JIOKYMEHTa-111a0JI0Ha OCYIIECTBIISICTCS] HA OCHOBaHUM JaHHBIX (DYHKIIMOHAJIBHON 3a1a4u, Ojaromaps 4emy
obecreunBaercss (HOPMHUPOBAHKE DJIEKTPOHHOIO JOKYMEHTa, OTpa)kalomiero 3Th gaHHbIE. B pabore [2]
paccMoTpeHa TEXHONOTHS  (OPMHPOBAHUS  DJIEKTPOHHBIX  JIOKYMEHTOB, KOTOpas IMpearoiaraer
HCIIONIb30BAHME IIPOM3BOIBHOIO OIMCATEIBHOTO S3bIKA pasMETKM B KauecTBe (opmara JOKyMeHTa-
mabnona. CreoBaTelibHO, 3a/1a4a MCCICAOBAHUS MOJEICH MPEACTaBICHUS CTPYKTYPhI 3JEKTPOHHBIX
JOKYMEHTOB, (POPMATOM KOTOPBIX ABJISIOTCS OIMHCATENbHBIE SI3BIKA PA3METKH, ABJISIETCS aKTyaIbHOM.

Jlist mpeicTaBlIeHHsT CTPYKTYPHI JIEKTPOHHOTO JOKYMEHTA B SA3BIKAX Pa3METKH OIMMCATEIBHOTO THIIA
HCIIONB3YIOTCS MepapXxuueckue OOBeKTHBIC MOMCTH. Takie MOIENH TO3BOMAIOT HCCIIEAOBATh DIIEMEHTHI
CTPYKTYPBI DIJIEKTPOHHOTO IOKYMEHTA, KaK B OTASABHOCTH, Tak W B 1eiaoM [3]. TIpm aToM Momenu
MPEICTABIEHUS CTPYKTYP JOKYMEHTOB BBITEKAIOT HEMOCPEACTBEHHO M3 CTAHAAPTOB MM CHEIH(DUKAIMIMA
S3bIKOB  pa3Merok. JlocTym K 9JJeMeHTaM TaKuX Mojeiedl  oOecredrBaercsi  MOCPEICTBOM
COOTBETCTBYIOIEr0 TEKCTOBOTO MPOIECCOpA WIIM MPOrpaMMHOr0 MOAyisA. Tak, Hampumep, IPH TOMOIIN
texnoiaorun Component Object Model (COM) B omepanmonnoit cucreme Windows cymectByer
BO3MOKHOCTh OPTraHH30BaTh pabOTy MPOrPaMMHBIM CITIOCOOOM C 3JIEKTPOHHBIMH JTOKYMEHTAMH, KOTOPHIE
npencraieHbl popmaTamu, nopaepkuBaeMbiMi Microsoft Word (RTF, DOC). CtpykTypy HOKYMEHTOB B
¢dopmate s3pik0B pasmMerkn HTML u OpenDocument MoskHO mpeacTtaBuTh npu nomoiy DOM-monenu,
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MOCKOJIbKY OHH SIBIISIFOTCS peanu3aimsamu ctanaapra SGML u XML-coBmectumbiMu tokymeHTamu[4-5].
brnaromapsi TakuM MOAENSAM MPEACTABIECHUS CTPYKTYp JJIEKTPOHHBIX JTOKYMEHTOB M PacCMOTPEHHBIM
MPOrpaMMHBIM MOAYJISIM MO>KHO OOECTIEYHUTh JOCTYII K 3JIeMEHTaM CTPYKTYPBI JOKYMEHTOB, THHAMHYECKH
n3MmeHss e€ comepxkumoe. OQHAKO yKa3zaHHBIE BBIIIE MOJENU IMPEACTABICHUS CTPYKTYP 3SJIEKTPOHHBIX
JOKYMEHTOB HEOJHOPOIHBI U MpeAHa3HAUEHBI IS A3bIKOB Pa3METKH OMPEAeTICHHOTO THIIA.

O06001IeHHYI0 MOJIENTb MPENICTABIICHUST CTPYKTYPBI DIEKTPOHHBIX JIOKYMEHTOB, ()OPMAaTOM KOTOPBIX
SIBIISTFOTCSL OITUCATENBHBIC SI3BIKKA Pa3METKH, MIPEACTAaBUM OPHEHTHPOBAHHBIM I'padoM CIIeAYIONIEro BUA!

E={Vi}{Aj}H,i=Ln;j=1m, 1)
rne E — opuentupoBaHHBIA Tpad, OTpakalomMi CTPYKTYpY DSJEKTPOHHOTO JOKyMeHTa B (opmare
OIHMCATENBHOrO si3blKa pasMerkd; Vj — BepluMHa oOpueHTHpoBaHHOro rpaga E; Aj —  pebpo

opueHTHpoBaHHOTO Tpada E; N — komudecTBo BepnH oprueHTHpOoBaHHOTO rpada E; m- konmudectBo pedep
opueHTHpoBaHHOTO rpada E.
Cnenyer ormeruts, uro BepumHaMm Vj rpada E COOTBETCTBYIOT 31EMEHTBI CTPYKTYpBI

OJICKTPOHHOI'0O AOKYMCHTA B KOHTCKCTEC HEKOTOPOro OINHCATCIBHOI'O sA3bIKa pasMCTKH, a pero A]

ompesernsieT OTHOLIeHUsT Mex 1ty HuMH. ['pad E npeacraBum cieayrommm odbpa3om:

Puc. 1. Opuenmuposannwiii epag) E, xomopuiii npedcmasnsiem cmpykmypy 21eKmpoHHO20 00KYMeHMA

OpueHTHpOBaHHBIIl rpad E mMmeer TONbKO OAMH KOpEHb, @ YPOBEHb €0 BEPIIUH OMPEnesseTCs
KpaT4ailliiiM myTeM 10 KopHs. BepiinHe HyneBoro ypoBHst (KOpHIO), KaK MPaBUIIO, COOTBETCTBYET 00BEKT
CTPYKTYPBI 3JIEKTPOHHOTO JOKYMEHTA, KOTOPBIH MPEICTABISIET €ro B 1EIOM. BepiinHbI EPBOro ypOBHS
COOTBETCTBYIOT ~OOBEKTaM, KOTOpbIE TMPENCTABISAIOT CO00H MeTanHQOpMAlMid O CTpaHHIAX,
COCTaBIISIOIINX O3JIEKTPOHHBIH JOKyMEHT. Bepunbl, pacnonaratomuecss B rpade E co Broporo mo
nocnenHuid (N) ypoBeHb, COOTBETCTBYIOT Pa3iMYHBIM OOBEKTaM, KOTOpPBIC BXOASAT B COCTAaB CTPYKTYPHI
ANIEKTPOHHOr'0 JOKyMeHTa. WX THII, MOC/IeNoBaTeIbHOCTh, 8 TAK)KE COCTaB MX CBOWMCTB OMpEACISCTCS
crenUKaIMel TOrO0 OMUCATEIBHOTO s3bIKa pa3MeTKd, B (opMaTe KOTOPOro MpPEACTaBICH
paccMaTpUBAEMBI 3JIEKTPOHHBIN JJOKYMEHT.
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IocranoBka 3axaun

Ha ocHoBanuM mpoBeneHHOTr'O BBHIIIE aHAIN3a MOXKHO YTBEPXAATh, YTO CYIIECTBYIOIINE MOJIEITHU
MPEACTABICHUS CTPYKTYP SJICKTPOHHBIX JOKYMEHTOB, KOTOpbIE MMEIOT (OPMAT OMHCATEIBHBIX S3BIKOB
pa3MeTKH, SBIAIOTCA y3KOCTEUNaIU3UPOBAaHHBIMU. B CBA3M € 3THM HX HEBO3MOXKHO HCIOJIH30BAaTh B
TEXHOJIIOTMH (POPMHUPOBAHHUS AJIEKTPOHHBIX JOKYMEHTOB [2], KOTOpas TMpernojaraceT HCIOIb30BaHHE B
KadecTBe opMaTa TOKyMeHTa-a0bIoHa MPONU3BOJILHbBIC OMHCATEIbHEIC S3BIKH pa3MeTku. ClieoBaTeNsHO,
pa3paboTka YHHU(PHIIUPOBAHHOW MOJIEIH MIPECTABICHUS CTPYKTYPBI JIEKTPOHHOTO JJOKyMEHTa, (hopMaToM
KOTOPOTO SIBJISIETCS IIPOU3BOJIBHBIN ONMCATENBHBIN S3BIK PA3METKH, SIBJSIETCS aKTyalbHOW 3anayeil. Takas
MOJIETh JTOTKHA YAOBJIETBOPATH CIEAYIOIIUM TPEOOBaAHMSIM:

- MOZIeJIb JIOJDKHA TIPENCTABIATh CTPYKTYPY DJIEKTPOHHOIO JOKYMEHTa, KOTOpBIH mMMeeT ¢dopmar
MIPOM3BOJIBHOTO SI3bIKA PA3METKH OMUCATEIHHOT'O THIIA,

- MOZIENIb JIOJDKHA OTpakaTh CIEU(GUYSCKHE CBOWCTBA JHO0Oro 00bEKTa M3 crerupuKaum
MIPOM3BOJIBHOTO SI3bIKA PA3METKH OMUCATEHHOT'0 THIIA,

- MOZICTIb  JIOJDKHA —OOecreYrBaTh BO3MOXKHOCTH Pa3pa0OTKH  MPOTPaMMHOTO MOJIYJIS  JUIs
obecriedeHus] THOKOTO M3MEHEHHS CTPYKTYpPHI SJIEKTPOHHOTO JOKYMEHTa Ha OCHOBAHHWU aKTyaJlbHOTO
COCTOSTHUSI JAaHHBIX HEKOTOpOoH (yHKIMoHaNbHOH 3anaun NC.

Pazpabomka ynuguyuposannoil mooenu npeocmasienus CmpyKmyp 31eKmpoHHbIX 00OKYMEHN06
CTpykTypa OSJIGKTPOHHOIO JOKyMEHTa, (OpMaToM KOTOPOrO SBJSETCS OMMCATENbHBIN S3bIK
pa3MeTkH, B 00IIeM BHIE MOXKET OBITh IPECTAaBIICHA CIIETYIOIIM 00pa3oM:

M =<E,F>, (2
rie M — Mozenb TpencTaBieHHsT CTPYKTYPBI DJIEKTPOHHOIO JOKyMeHTa; E — MHOXecTBO 0OBEKTOB,

OTPEEIISIONINX ATY CTPYKTYpPY; F —MHOXecTBO OTHOMIEHHI Mex Ty 00beKTaMu MHOXKecTBa E .
Jdnst  omucaHWs  CTPYKTYpBI  DJIEKTPOHHOTO JIOKyMEHTa, (OpMaToM KOTOPOTO  SIBIISIETCS
OINUCATENLHBIA SI3BIK Pa3METKH, B KOHTEKCTE YHHU(DHUIMPOBAHHOW MOJIENM HEOOXOAMMO OMNpPEACIHTh

MHOKkecTBa E u F. Mcxons u3 BhllIeyka3aHHBIX IPEANIOCHUIOK K pa3paboTke YHU(PHUIMPOBAHHOMH, MOICIIH
MOJKHO CJI€IaTh BBIBOJ O TOM, YTO COCTaB MHOXKECTB OOBEKTOB M OTHOIIEHUH Momenu M', ompenensercs
CTPYKTYPOH 3JIEKTPOHHOI'O JOKyMeHTa. Takyl CTPYKTypy MOKYMEHTa MpPEICTaBISICT OPHUEHTHPOBAHHBIN
rpa¢ E, onmcannsrii Beime. Kaxmolr BepmmHe rpada E cooTBercTByeT HEKOTOpHIH 00BEKT CTPYKTYPHI
3JICKTPOHHOTO JIOKYMEHTA, KOTOPBIH ONpeicicH B CHenu(UKAIUUA OINUCATSILHOIO s3bIKA Pa3METKH.
CrnenoBaTeabHO, MHOKECTBO O0BEKTOB Momenu M' ompenensercs Ha OCHOBAaHHMHM BCEIO MHOXKECTBA
3JIEMEHTOB, COCTABJISAIOIIUX CTPYKTYPY 3JSKTPOHHOI'O JOKYMEHTa, KOTopas mpencrasicHa rpagom E. Ha
OCHOBaHHUM TPOBEJACHHOIO aHaJiM3a CYHISCTBYIOIIMX MOJEICH MOYKHO BBIACIUTH J1BA OCHOBHBIX THIIA
O0OBEKTOB, M3 KOTOPBIX OYIET COCTOSTh CTPYKTypa OJJIGKTPOHHOTO JOKYMEHTa, MPEACTaBICHHOIO
yHUUIMPOBAaHHONH Mofenblo. I[lepBbIM THIIOM sBisitoTcs  jormdyeckue oObvekTol (Ej), koropsie

COOTBETCTBYIOT OOBeKTaM-KOHTeiiHepaM. B paMKkax CyIIEeCTBYIOIINX OIMMCATENbHBIX S3BIKOB Pa3METKH
JIOTHYECKUM 00BEKTaM COOTBETCTBYIOT Takve 0OBEKTHI Kak maparpad (abszar), Tabnuiia, siueika TaOIUIEL,
CHOCKA W Jpyrue. BropbiM THIOM 00beKTOB sBIAIOTCS usnueckue o0bextsl (Ep). Takue oObekTl

COOTBETCTBYIOT y3JlaM Ka)KIOi BETBH, KOTOpas MPHCYTCTBYeT B Tpade. B pamkax cymiecTByrOmux
OIUCATENLHBIX S3BIKOB Pa3METKH (PH3MUECKUM OOBEKTAM COOTBETCTBYIOT Takue OOBEKTHI, KaK TEKCT,
PHUCYHKH H IpYTHE.

Hnst Toro 4roObl 00ecneynTh BO3MOXKHOCTH BHECEHUS! M3MEHEHHH B CTPYKTYPY JOKYMEHTA,
MPEACTABICHHOrO YHUDHUIIMPOBAHHON MOJEIBIO, HEOOXOIUMO OMPENEIUTh TOT HA0OP 00BEKTOB, KOTOPKIH
MOXET IMOJIBEPraThCsl MOJO0HBIM JeHCTBHAM. Il 3TOro HEOOXOAMMO BBECTH €Il OJWH THUI OOBEKTOB,
KOTOphIE MOTYT BXOAHTH B CTPYKTYPY JOKYMEHTa B KOHTEKCTEe YHH(DHUIIMpOBaHHOW MojenH. JTO, Tak
HasbIBaeMble, KBa3u-00beKThI ( Eq). OCHOBHON 0COGEHHOCTBIO KBA3U-00BEKTOB SBISETCA TO, YTO OHH HE

OKa3bIBAIOT BJIMAHHNEC Ha BU3YyAJIM3allUIO 3JICKTPOHHOI'O MHOKYMCHTA B TEKCTOBOM IIPOLIECCOPE, a CIyKaT
JIMIIb MCTKaMKU HEKOTOPOr'o IpOCTpaHCTBa O6’I:CKTOB, KOTOPBIC MOI'yT OBITH 3aMCHECHbI, YJaJICHbI HJIN
IMOBTOPEHBI B 3aBUCUMOCTH OT AKTYaJIbHOI'O COCTOAHHA JaHHBIX q)YHKHHOHaHBHOﬁ 3aga4dd, B paMKax
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KOTOPO#l cO3/aercsi AJNEKTPOHHBII TOKyMeHT. B o0IiieM BuIe KBa3U-OOBEKTHI MOXKHO TPEICTaBHTh
CIIEIYIOIIIM 00pa3oMm:
Eq =<Te.f(Eq.TE) >, ©)

rae Tg — MHOXKeCTBO 0OBEKTOB, KOTOPbIE OTHOCATCS K KBasn-o0bekty Eq; f(Eg, Tg) — gynkuns, 6naro-

Japsi KOTOPOH MPOMCXOAUT U3MEHEHHE CTPYKTYpBI JIEKTPOHHOrO JOKyMeHTa. Egq — 00BbekT, KoTophiil
0TOOpaXkaeT CTPYKTYPY IEKTPOHHOTO TIOKYMEHTA B IIEJIOM B paMKax YHH(DUIIMPOBaHHON MOJIEINH;

®usuyeckue 00beKTbl Ep  ONpesensior Te JaHHbIC, KOTOPBIC COACPKATCA B IIIEKTPOHHOM
JOKyMeHTe. B o01eM Brie WX MOXKHO TIPENICTABUTH CIIETYIOIIHM 00pa3oM:

Ep =<TYPE,VALUE >, (4)
rne TYPE — tun ¢usuueckoro odbekra (Tekcr, kaptuaka u T.1.); VALUE — dopmann3oBaHHbIi BU
TIPECTABIICHHS MH(OPMALIMH, KOTOPYIO COACPXKHT (PU3MUCCKUH sneMeHT Ep .

Ecnmu dusnyeckne oOBEKTHI ONPEACISIIOT COACPKAHUE DIIEKTPOHHOTO JOKYMEHTa, TO JIOTHYECKHE
00bekThl E| mpemompenensior ero CTpykTypy M (opMaTHpOBaHHE 3JIEMEHTOB JOKYMEHTa, KOTOpOe
OCYILECTBIAETCA MOCPEACTBOM €ro BM3yalHM3allMM B COOTBETCTBYIOIIEM TECTOBOM IIPOIECCOPE.
Jlornueckne o0beKTHl E; COOTBETCTBYIOT 00BEKTaM s3bIKa Pa3METKH OMMCATEIbHOrO THIA, B (opmare

KOTOPOI'0 TPEACTaBICH MCXOMHBIA 3JCKTPOHHBIA JTOKYMEHT. OTH OOBEKTHI O00NaNaloT YHHKAJIbHBIM
KOHEUHBIM Ha0OPOM CBOMCTB, KOTOPBIC OMPEACIIAIOT IPaBHIIa BU3YyaIH3alMY X B TEKCTOBOM IIPOIIECCOPE.
Taxk, HampuMmep, Takoi 3jeMeHT, Kak maparpad (abszar), obmamaer CAeIyIONMMU CBOWCTBAMM: BBICOTA
CTPOKH, OTCTYIIbl MEPBOM M MOCIEAYIOIIHUX CTPOK, CBOMCTBA, KOTOPhIE OTHOCATCS K €ro IMOJOKEHUIO0 Ha
cTpanune. s yHubHUKaluyu OMMCaHUs CBOWCTB JIOTHYECKMX O0OBEKTOB BBEACM CICIMANIbHBIN KOHTEHHED
CBOWCTB, KOTOPBIH najiee OyaeM Ha3bIBaTh CTHIIEM. VICX0/s M3 BhIIIECKA3aHHOTO, TPEICTABUM JIOTHYCCKUM

oovext E cnemyrommm obpaszom:

E| =<Tc,S>, (5)
rae Tc — 00BEKTHI CTPYKTYpPBI SIEKTPOHHOTO JOKYMEHTA, Ul KOTOPBIX JIOrH4eckuii oobekr E sBnsercs
KOHTEIHEepoM; S — cTHIIb (KOHTEHHEep CBOICTB) JIornueckoro oobekTa E; .

Ctuib S peacTaBuM CISIYOIUM 00pa3oM:
S=<P1P2s1Pise-Pp-1.Pn >, (6)
r7e Pj — CBOUCTBO CTHIS S; N — KOIMYECTBO CBOMCTB B CTHIIE S.
CBoiicTBO Pj OIMIIEM KOPTEKEM BHIA!

p; =<K,W >, (7)

rae K —ximou (Ha3Banue) cBoiictBa pj; W —3HadeHue cBoiicTa pj .

B koHTekcTe yHUUIIMPOBAaHHON MOJIETH JIOTHYECKHE 00BEKTHl MMEIOT HEKOTOpPBIE Pa3HOBUIHOCTH,
KOTOpBIC MO3BOJISIFOT TPEICTABUTh CHenn(UYecKue OOBbEKTHI-KOHTEHHEphl. Takue pasHOBUIHOCTH
COOTBETCTBYIOT BEpIIMHAM OINpENEIEHHOr0 YpOBHS B KoHTekcre rpada E. Tak xopHio rpacda
COOTBETCTBYET 00BbEKT E, KOTOpBIii sIBIsSETCS pa3HOBUIHOCTBIO JIOTHYECKOTO JIEMEHTa U MPEJCTaBIIsIeT

co0oif nokymeHT B nenoMm. Ctunp oObekta Ey comepxutr B cebe MeTamH(pOPMAIMIO O JOKYMEHTE
(mampumep, cBeneHue o0 aBTOpax, Ha3HAYEHHM JOKYMEHTa U mpouee). OOBbEKThl, COOTBETCTBYIOIINE
BeplIMHaM 1-To ypoBHSI, MPECTaBISIFOT COOOM CEKIMH AJIEKTPOHHOr0 AoKyMeHTa. [lox ceknmelt cnenyer
MOHUMATh OOBEKT, KOTOPBI XpaHUT B cebc MeTanH(OPMAIMI0 O pa3Mepax CTPAHHMIIBI, OTCTYMax J0
TEKCTa, KONOHTUTyZaXx U T.0. OObeKT, cooTBeTCTBYIOIMHA cexuuun Eg B yHubHIMpoBaHHOW Monenu
MPEICTABUM CJICIYIOIIIMM 00pPa3oM:

Es=<H,F,SB,S>, (8)
rne H — normyeckuii 00BEKT, COOTBETCTBYIOUIMH BEPXHEMY KONOHTHUTYIY; F — mormveckuii oOBEKT,
COOTBETCTBYIOIIMI HWXHEMY KOJIOHTHTYNY; SB — OCHOBHOH jorudeckuii OOBEKT CEKIMH, KOTOPBIH
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ABJISIETCS KOHTEHHEpOM ISl BCeX OOBEKTOB CTPYKTYPBI JIEKTPOHHOTO JOKYMEHTa, OOpas3yrole Telo
CEeKIMU, S — CTWIIb JIOTMYecKoro o0bekTa Eg, KOTOpBI comepKUT MeTamH(OpPMaIMI0 O CBOMCTBAaxX
CEKIINH, OTpeNeNnsIeMyto crennpuKaniell OmucaTellbHOTO SI3bIKa PA3METKH.

Crnenyronieli pa3sHOBUIHOCTBIO JIOTHYECKUX OOBEKTOB B KOHTEKCTE YHU(DHUIMPOBAHHOW MOJEIH
MPEACTABICHUS CTPYKTYP SJICKTPOHHOTO JIOKYMEHTa SIBJSIFOTCS KOHTEHHEPH (U3MYECKHX OOBEKTOB.
OGo3Haunm Takue 00beKThl Kak Epe. X XapakTepHOH 0COOCHHOCTBIO SBISETCS TO, YTO OHH SIBISIOTCS

KOHTEHHEPOM TOJIBKO IS OHOr0 (pr3nu4ecKkoro oobekTa. B pamkax cBoero CTHis 00bEKThI EpC coaeprKat

CBOMCTBa 0 JoyepHeM Qu3ndeckoM oowvekTe. Tak, Hampumep, st Gusmueckoro oobekra Tuna «TEKCT»
cruib o0bekta Epe obmajaer coiictBamn o wpudre (Tuie, pasMepe M rapHMTYpE), Ha OCHOBaHHH

KOTOPOro OH JIOJDKCH OBITh BU3YalM3UPOBaH B TEKCTOBOM mpoueccope. B obmem Bume oObekt Epe

MOYKHO IIPEICTaBUTH CICAYIOLIUM 06pa30M:
Epc =<Ep,SC>, 9)

rmue Ep — nodepHuil (U3MUCCKHI O0BEKT; S — CTHIIb 00BEKTa Epc; C — TuO CBA3M CO CIEAYIOUIUM

KOHTEHepOM (HM3MYECKUX DJIEMEHTOB, KOTOPBIH ONIpeeNnser B3aMMOpPACIONOKEHHE [BYX pPsIOM
PacIONOKEHHBIX 00beKTOB Epc .

Bo3moxknbie THNbI cBsizu C ompenensiorcs crenupuKanieil onucaTeIbHOTO SI3bIKa Pa3METKH.
Hanpumep, B s13bike pazmerku RTF cylecTBYIOT Takue TUIBI CBS3H: MTPOOEI, Hepa3phIBHBIN Mpobel, 3HAK
TaOyISUH, MSITKHH IIEPEHOC U IpyTHE.

Ha ocHoBaHMM BBIIIE CKa3aHHOTO TMPEICTABHM YHHU(QHUIMPOBAHHYIO Moaenb M' mpeacraBieHus
CTPYKTYPBI 3JIEKTPOHHOT'0 JOKyMEHTa, (hOPMAaTOM KOTOPOTO SIBJISIETCS IPOM3BOJIBHBIIN OMHUCATENBHBIHN SI3BIK
pa3MeTKU, MOAENBIO CIIEAYIOIIEro BUAA!

Puc. 2. Cmpyxmypa snexmponno2o 0okymenma 6 konmexcme yHuguyupogannou mooenu M’
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SanuiieM yHUPHUITUPOBAHHYIO Moaelib M' B o0IieM Buje:

M'=<Eq,Es,E|,Eq.Epc.Ep.SF §

E E E E
d d s s s
’FES’FESJ:S 1FEI1

(10)

E, cE E E
FE Fe Fs Fg

E. _E E E E
q | pc pc pc
S Eq’FE.’FEpC’FE Fs™ Feg >

pe p
rae M' — ynudunupoBaHHas MOJENb NPEACTABICHUS YIEKTPOHHOIO TOKyMeHTa, Ey — o0bekT, npezncras-
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BriBoabI
PaspaboranHas yHupHIEpOBaHHAS MOEIH IO3BOJIAECT MPEACTABIATH CTPYKTYPhI 3JIEKTPOHHBIX
JIOKYMEHTOB, (hOpMaTOM KOTOPBIX SIBJSCTCS MPOU3BONBHBIA OMMCATEIBHBIA SI3bIK Pa3METKU. JTa MOJCIb
OIKCBHIBACT MEPAPXUUECKYI0 OOBEKTHYIO CTPYKTYPY DJICKTPOHHOTO JOKYMEHTAa W OTpakaeT CBOMCTBa €€
aneMeHTOB. KBa3u-00beKThI, KOTOPBIC BXOAAT B COCTAB pa3paOOTaHHON MOJEIH, IMO3BOJIAIOT MOIUDHUIIU-
poOBaTh CTIPYKTYPY OJIGKTPOHHOTO JOKYMEHTa. Takue OCOOCHHOCTH YHU(DHUIIMPOBAHHOW MOICIH
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OIPENENSIIOT BO3MOXKHOCTh €€ MPUMEHEHUS B TEXHOJOTHAX (HDOPMHUPOBAHUS JICKTPOHHBIX JOKYMEHTOB
JUIA TPENCTABICHUS CTPYKTYD JOKYMEHTOB-IIA0JOHOB, ()OPMATOM KOTOPBIX SIBIISCTCS IPOM3BOJIbHBIM
OMMUCATENbHBIN A3bIK PA3METKH.
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BUKOPUCTAHHS IIYMOINOJIBHUX KOJIB
JIJIS1 BAJAY CTETAHOT'PA @I

O Pisnux O., Bawwu B., Bepbenko 1., 2010

Po3rnsiHyTo MOKIMBICTH BUKOPHCTAHHSA HIYMONOAIOHUX KOIIB JJIf 3a1a4 cTeraHorpadgii.
Po3pobsieHo MeToauky moOyI0BH KOJOBHX KOMOiHauiii ymcen Ha OCHOBI Teopii YHMCI0BHUX
B SI3aHOK, IO Ja€ MOMJIMBICTHL NpeICTABJIEHHSI KOAOBMX KOMOiHauWiii 4Yucea y BUrasmi
IYMONOAIOHOT0 KOAY /ISl IPUX0OBaHHA iH(opMauii B HaiiMeHII 3HaYymux Oitax rpagiyHoro
¢popmaty BMP. [Insa uux mijeidi BUKOPUCTOBYETHCA TEXHOJIOTiS HA OCHOBiI MoOJeJi YHCI0BOI
B'SI3aHKM, sIKa 3BOAUTHCA 0 3aMiHM NEBHMX MiKceJiB y 300pakeHHi, 10 [a€ 3MOry
CTBOPIOBAaTH edeKTHBHI AJTOPUTMHU i3 3aBaJOCTIKNM KOAYBAHHAM Ta AeKOAYBAHHAM INpH
neperBopeHHi rpagiunux ¢popmartis 3 BMP B JPEG Ta inuri i HaBnakmu.

In the article the use of noise codes is examined for the tasks of steganography. The
developed method of construction of code combinations of numbersis on the basis of theory of
numerical bundles, which enables presentation of code combinations of numbers as a noise
code for the information hiding in the the least meaningful bats of graphic format of BMP. For
these aims technology is used on the basis of model of numerical bundle, which is taken to
replacement of certain pels in an image, that allows to create effective algorithms with a
antijammingness code and decoding at transfor mation of graphic formats from BMP in JPEG
et al and viceversa.

Beryn
3anpornoHOBaHO HETPAAULIHHUN MiIXil 10 BUKOPUCTAHHS LIYMOMOMIOHUX KOIIB Ui KOJYBaHHS
nepeaaHux JaHuX.
3anpornoHOBaHMN MIiAXIA BiIPI3HAETHCS BiJ 3BHYAMHUX METOMIB KOAYBaHHS THM, IO KOJOBa
MOCITiTOBHICTh BHKOPUCTOBYETHCS SIK JIOCTATHHO CKIIa/IHA KOAYBAIbHA (PYHKIIIS.

45



