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Abstract: In this work the approach to the formalized projection of ontology-driven intelligence system with natural language
processing objects is considered. Primal problems of the analysis and the synthesis, solved on all design stages are briefly
considered. Also the example of solution of the task of classification of text documents is considered.
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AHomauist. Y pobomi po3ansiHymo nidxid 0o ghopmarsnizoeaHo20 npoeKmysaHHsI OHMOJI020Kepo8aHoi iHghopmauitiHOI
cucmemu 06pobKu npuUPoOHOMOBHUX 06'ekmig. Kopomko po32/isiHymo OCHOBHI 3adadyi aHarsnizy ma CUHMme3y,
supiwysaHi Ha 6cix emanax npoekmyeaHHsl. Takox po3anssHymo npuknad eupiweHHs 3adayi Knacugikauii
meKkcmogux O0KyMeHmIs.

Knro4oei croea: oHmornoeisi npuknadHoi 2any3i, komimrromepHa o6pobka rpupoOHOMO8HUX 06'ekmis.

AHHOmauyusi. B pabome paccmompeH nodxo0 K ¢hbopmanu308aHHOMY MPOEKMUPOBaHUK OHMOII020yrpassiemol
UHGbOpMaYUOHHOU cucmeMbl ¢ 06pabomkol ecmecmeeHHO-53bIK08bIX 00BEKMO8. Kpamko paccMompeHbl OCHOBHbIE 3adaqu
aHanu3a u cuHme3a, pewaeMble Ha 6CexX amarax MpPoeKmuposaHusi. Takke paccMOmpeH rMpumMep peweHusi 3adayu
Kriaccugbukayuu mekcmosbix OOKyMEHMO8.

Knrodeenle crnoea: oHmosoausi npuknadHol obracmu, KoMrboomepHasi obpabomka ecmecmeeHHO-513bIKO8bIX
0b6bekmos.

1. BBepeHue

OpHOM 13 BaXHbIX BETBEW COBPEMEHHOIO pPasBUTUS WHTENNEKTyamnbHbIX WH(OPMALMOHHLIX CUCTEM
SBNSAIOTCA OHTOJNIOroynpaensemMble MHopmaumnoHHble cuctembl (OYUC). MocTpoeHne nocnegHnx TeCHo
CBSA3aHO C pa3paboTKOM TeopeTMYEeCKMX OCHOB W MEeTOAONOorMn MNpPOEKTUPOBaHUSA, BKIHOYAKOLLMX
dopmManbHbIi Noaxond, (yHOAMEHTaNbHbIE MPUHLUMMNbI U MEXaHU3Mbl, OOOOLLEHHYIO apXUTEKTYpPY WU
CTPYKTYpPY CUCTEMbI, hopManbHyl0 MoAenb M METOLOMOrMI0 MPOEKTUPOBAHUSA OHTOMNOrMWM NpeamMeTHOW
obnactn (MpO), dopmanbHyd MoAenb NpeacTaBneHUs 3HaHUN, oBOBLWEHHbIE anropuTMbl npoleayp
obpaboTkm 3HaHuMM M Op. B cBOW ovepenb, Kaxaas U3 NepeyvUcreHHbIX COCTaBnsloWuX obLien
MEeTOOO0NOMMN NPOEKTUPOBaHUA npeactaBnsier cobon CROXHYK UWH(OPMALMOHHO-aNropUTMUYECKYHO
CTPYKTYpy, Hanpumep, paspabotka oHTonormm [1pO TecHO cBfi3aHa C  KOHUeNnTyanusauunen
OHTOMOrMYECKUX KaTeropmn, paspaboTkon 1 ycoBepLIEHCTBOBAHNEM NEPaPXMYECKUX CTPYKTYP CYLLHOCTEN
Ha BCEeX YPOBHSAX, NOCTpoeHneM popManbHOM CUCTEMbI aKCMOM M orpaHuyeHunin. KomnnekcHoe pelueHne
yKa3aHHbIX 3aay NMPOEKTMPOBaHWNS OOIDKHO MOBLICUTb POSflb OHTOSOTMYECKMX (KOHLEeNTyanbHbIX) 3HaHUN

Nnpun peleHnn KOHKPETHbIX 3a4a4 B NpUKnaaHbIX obnactsx.

2. NocTaHOBKa 3agayu
Mpy npoekTMpoBaHUM 3HAHWMEOPUEHTUPOBAHHBLIX MHAOPMALMOHHBIX cuctem (kakon ssnsietca n OYUC)
CyLleCTBEHHbIM SBMsieTcA BbIOOp Kak (popManbHO-NOrMYECKOro MNPeACTaBeHns 3HaHuW, Tak U
WCTOYHMKOB MPMOBPETEHNA M MNOMOSNHEHUS 3HaHMWA. B HacTosiwee BpeMs Npu3HaHHbIM “Ae-dakTo”,
Hanbornee O6WWPHBIM 1 OOLWEeOCTYMHLIM UCTOYHUKOM 3HaHWI, aBndeTcs VIHTepHeT-NnpoCcTpaHCTBO C ero
eCcTeCcTBeHHbIM cnocobom npeactaBneHns nHdopmaumm. YkasaHHbIi cnocob npegonpenenvn nosiBreHne
MHOFOYUCINEHHBIX MHAOPMAaLMOHHBIX TEXHONOMMM 06paboTkM 3HAHUN, COAEPXKAaLLUMXCH B €CTECTBEHHO-
A3blkoBbIX 06bekTax (EAO), B Tom uncne n NLP—texHonorum (Natural Language Processing).

B n3BecTHbIX MeToaax hopmManu3oBaHHOIO NPOEKTUPOBaHUSA MHAOPMaLUUoHHbIX cuctem (UC) [1]

caM rnpouecc npoekTnpoBaHUa npeactaBndeTcd B Buae nocsiegoBaTesibHOCTU 3TanoB (B OCHOBHOM
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CUCTEMHOrO, anropuTMUYECKOr0 W FOrMYEecKoro), Ha KaKAOM W3 KOTOpbIX MPOEKT npeacTaBneH
COBOKYMHOCTbIO MaTeMaTU4eCKMX MoAernen, OnuCbIBalLWMX pasnuuHble e€& 4acTu. YkasaHHad
COBOKYMHOCTb MaTteMaTU4eckmx MoAeriell TeCHO CBsi3aHa C CUCTEMOWN B3aMMOCBS3aHHbIX ariropMTMOB,
KOTOpble, B CBOK O4epeb, OMUCLIBAOT COOTBETCTBYHOLLIEE MHOXECTBO pellaeMbiX 3afady U B CBOEW
COBOKYMHOCTW  MpeacTaBnsaT  obwmi  anroputm  npoektnpoBanna WC. [pumMeHuTenbHO K
npoektupoBaHuio OYNC obpaboTku 3HaHun, cogepxawmxca B EAO, o606LEHHan nocneaoBaTenbHOCTb
pellaeMblX 3afa4 aHanunsa u CMHTe3a Ha BCex dTanax crnegyoLlas:

1. WccnepoBaHne apXuUTEKTYPHO-CTPYKTYPHOM opraHusaumm coBpeMeHHbix OYUC obpaboTku
3HaHUN.

2. PaspaboTka oHTOMnoro-uHgponornyeckon moaenu cTpyktypsl OYMC.

3. AHanu3 kracca pelwaembix 3agad u3 3agaHHon [MpO m BbIGOP OCHOBHBIX KpUTEPUEB
NPOEKTUPOBaHMS.

4. Bbibop hopmanbHbIX Teopuin onucaHmst 3HaHni u EAO n3 3aganHom MpO.

5. Paspabotka ontonormm [pO u anroputmMoB €€ B3aVMOAEWNCTBUS C TMHIBUCTUYECKOMN
komnoHeHTon OYUC.

6. PaspaboTka  A3bIKOBO-OHTOSIOTMYECKOW  MHOPMALMOHHOM  cucTembl —  6GasoBon
NUHrBUCTMYEckon koMmnoHeHTol OYUC.

7. PaspaboTka MHOrOypoOBHEBOW KOMMO3MLMK MPOrpaMMMpPYyEMbIX aBTOMATtOB — OCHOBbI
apxuTekTypbl 1 CTpykTypbl OYUC, a Takke 3dEKTMBHBIX CPEeACTB CBA3M MexXay YPOBHSAMMU

MporpamMmmnpoBaHus.

3. MpoekTupoBaHmne OYUC

M3BecTHO, YTO NpoeKkTupyemMble cpeacTsa MHPOPMaTUKN B COOTBETCTBUMN C UX NPOBNeMHON opueHTauunemn
6a3upyroTcs Ha HEKOTOPOW COBOKYMHOCTU (PyHAAMEHTaNbHbIX NPUHLMMNOB, METOAMK U anroputmoB. Takke
M3BECTHbl MHOrouucrieHHole paspaboTtku B obnactm obpabotkm EAO [2-6, 19, 20 n gp.], B kOTOpOW,
BBUAY OFPOMHOWN CIOXHOCTU peluaemMbix 3afayv, MPUHUMAOTCA T€ UIN UHbIE OFPaHUYEHUS, CHDKaoLWme
achhekTMBHOCTL CcpeacTB 00paboTkn. ABTOpamMu OblfiM pacCMOTPEHbI U NpoaHanu3npoBaHbl pabdoTbl U
MPOEeKTbl, B KOTOpbIX (bOopmarnbHasi OHTONOMMS WUrpaeT CyLWEeCTBEHHYI porb. B pesynbrate Obinn
BbISIBNEHbI rMaBHble HeAOCTaTKu, CHuxawuwme 3peKTMBHOCTL peanusaumn oTAeNbHbIX npoueayp u
KOHEYHbIX pe3ynbTaToB B LENOM.

B kauectBe (hyHOameHTanbHOro mexaHumsma npu paspaboTke cpencts uHtepnpetauun EAO B
paboTe npegnaraetca moamduKauMa W3BECTHOrO FOrMko-mHdopmaumoHHoro noaxoga (JIAM) [7],
npumeHnTenbHo Kk NLP-TexHonoruu, Ha3BaHHOM OHMosi020-uHgponoaudeckum (OUIM). 3ameTum, 4to
ogHuM  u3 npeumywiecte OUIM  gaenseTca nopgaepxka 3deKTUBHOM annapaTHO-NPOrpamMmmMHON
peanusaumMm cpencTB MHTeprnpeTauun Haubornee TpyooEMkux npoueayp obpabotkm EAO. Mpu atom
annapatHas KOMIMOHEHTa peanusyetcsa MeTtogamu coBpeMeHHbix [NUIAC-texHonormin. OgHum w3
npopabaTtbiBaeMbix aBTOpaMy BapuaHTOB SABMSETCA peanu3aunsi CUCTEMbl B BuAe aBTOMaTHOW ceTw,
BKIIOYAs BapuvaHT KOMOWHAUMOHHLIX aBTOMAToB 06e3 namsATv, HasBaHHbIMW B [8] aganTMBHLIMM

nornyeckumm cetsamu. JINM, a Takke n3BecTHble ero mogmdukaLmm, yxe gokasanm cBoto 3deEKTUBHOCTb
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npv peLleHnn 3agay apxXUTeKTYpPHOro NPOEKTUPOBaHMS KOMMbIOTEPHbIX cucteM [8, 9]. He octaHaBnmBasach
Ha nogpobHom onucaHmm OUT, npuBeaém ero popmanbHyo Moaernb
]G =<T.W.C.,§,0,l;>, 1)
i=0,p
rae P — konuyectso ypoBHeln obpaboTkn EAO (OCHOBHBIMM M3 KOTOPbIX SBASIOTCA rpadeMHo-
MOPONOrMYECKUN, CUHTAKCUYECKUA, CEMAHTUYECKUA, OHTOMNOro-CEMaHTUYECKUA U NHEPOPMAaLMOHHO-

KOAOBbIX NpeAcTaBneHnin 06 bEeKTOB TEKCTA);

Gi — oToBpaxeHue | -oro yposHs o6paboTkm EAO;

T, — MHoxecTBO 06pabaTbiBaeMbIx Ha | -oMm ypoBHe o6bekTos EAO;

W, — MHOXeCTBO CroB, onuckiatoLLmMx T, Ha i -oM ypoBHe;

C, — MHOXeCTBO CHHTaKCU4ECKUX CTPYKTYP, casasbiBaowwmx W Ha i -om yposHe;

S - MHOXeCTBO cemMaHTU4Yeckux CTpyKTyp, cootBetcTaytowmx C, Ha i -om ypoBHe;

Oi — MHOXeCTBO d)paFMeHTOB OHTOJIOMMHYECKUX CTPYKTYpP, y4HacCTBYyHOLNX B d)OpMI/IpOBaHI/II/I

S Ha i-OoM ypoBHe, KOMMO3WLWSI KOTOPLIX B MAEare COCTaBIISIET Si3bIKOBO-OHTONIOTUYECKYIO KapTUHY

mMupa (AOKM);

|, — MHOXeCTBO MH(OPMALIMOHHO-KOAOBbIX MPEACTaBNeHUn S (MHOEKCOB) Ha | -OM YPOBHE.

B cootBeTcTBUM C (1) onTUManbHOW cuMTaeTcsa Takas CTPyKTypHasa peanusauma mogenn OYUC,
0N KOTOPOWN B COOTBETCTBMM C NPUHATLIMU KPUTEPUAMU HaWAEeHbl ONTUMArbHOE KONUYECTBO YPOBHEN U
ONTMMarnbHble COOTHOLLEHUS MexXay 060B6LEHHBIMM XapakTePUCTUKaMM KOMMOHEHT Ha KaX4oM YpoBHe, a
TakKe COOTBETCTBYHLUUMU XapakTepUCTUKaMM KOMMOHEHT COCEOHNX YPOBHEWN.

Komnonenta O ={Q} dopmanbHon mogenun OUI B obLiem criyqae npefcraBnsieT MHTErpauuto
OHTONOMMYECKMX OBLLENUHIBUCTUYECKMX 3HAHWA U  3HaAHWW npeaMeTHbIX obnacten. [lpn  aTom
obLenuHrencTnyeckue 3HaHua Gyoem paccMmaTpuBatbh B KadeCcTBe OTAENbHOM npegMeTHon obnacTu.
Torga 06b€m 3HaHuM W B npeamMeTHbIX 06nacTax MOXHO OLeHUTb Yepes3 XxapakTepucTukn (napameTphbl)
nx copmanbHO-OHTOMNOrMYeCcknx npeactaBneHui. B yacTHoCcTW, npu npeacTtaBneHn OHTONOMUMYECKUM
rpacbom (Ol (6e3 y4éTa TUNOB OTHOLUEHWUI U CITOXXHOCTM (PYHKUMIA MHTepripeTaummn) BenuumHa W moxet
xapakTepusoBaTbcsa uncriom BepwuH OF. Kak nokasaHo B [10], B crnyyae npoOCTOMA [OpPEeBOBULHON

CTPYKTYPbl 9TO YUCIIO MOXET ObITb BbIpaXXeHO hopMyIion
W=3Y3Y0,8,) . &)
nhi
roe On — OHTOrpacd N-on npegmeTHom obnactu, N =1,_N, Sh |~ cTeneHb BEPLUMHbI, paBHas

yucny vexogsawmx us Heé pébep, h=1,H - konuuectso yposHen O, | =1, Lh — HOMep BepLUMHbI Ha

cooTeeTcTaytowwem (h-om) yposHe OF.
YYéT TMNOB OTHOLLEHUI U CIIOXHOCTb (OYHKLMA uHTepnpeTauun npusoant k Ol co B3BeLLEHHbIMA

BepLUMHaMn 1 pebpamu. BeipaxkeHne (2) npm 9TOM CBOAUTCS K BUAY
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W=330plla+2 45 | 3)
n h ]

roe a’l " ,BI j — 3HayeHus1 BeCOBbIX (OYHKLMIA COOTBETCTBYHOLUMX OTHOLUEHUA U OYHKLMIA
)

WHTEepnpeTauun, NpuUNUcaHHble BepLUMHaM (a’l) n pebpam (,8| j) Orl'. BbipaxeHue (3) paét nonHyro

oueHky crioxxHoctu Of, a oTHoweHne a)=WO /W xapakTepusyeT cpeaHiol0 NMOTHOCTb B3BELLEHHOMO
or.

AKTyanbHOW [ONS  HanpaBneHUs OHMOJI02UYECKO20 UHXUHUPUHea <BnsieTcsa npobnema
pa3paboTku MeTogoNiorMn npPoekTUpoBaHusa dopmansHon oHtonormm [pO. HecmoTpa Ha TO, 4TO
0000LEHHAsA cxema Takon meTtogonorum Obina onybrnvkoBaHa B [21] ewé B 1996 rogy, 4O Cux Mop He
cyuwlectByeT obuienpuHaton metogonormn. OCTaéTcs OTKPbITbIM BOMPOC, MNOCTaBneHHbin B [11],
“...MOSIBUTCA N KOHCTPYKTMBHaA M paboTtarolias Teopus pas3paboTkum OHTOMOMMN WNU MO-MPEXHEMY
Kaxabli aHanuTuk 6yget vatv metogom npob m owmnbok, co3faBasi CNOXHEWLIME U FONOBOMOMHbIE
OHTONOrMYeCcKMe CTPYKTYpbl, OTpaxarwLive nabupuHTbl NpodeccnoHanbHbiX 3HaHMK?”. MeTtogonorus
npoekTupoBaHusa dopmanbHor oHTonormn lMpO npepcraBnseT coOOOM CMNOXHBIA MHCTPYMEHTAasIbHbIN
KOMMJIEKC, COCTOSILLMI N3 OPUTMHArbHbIX MHCTPpyMeHTanbHbix cpeactB (OMC) (BO3MOXHO, B coveTaHUn ¢
N3BECTHbIMUW) U anropMTMOB peanu3auuu 3TanoB NPOEKTUPOBaHUS B PYYHOM pexunme, 00BbEeAMHEHHbIX
Mexagy cobor nporpammHon  obonoukon, KoTtopass obecneunBaeT pas3pabOTUMKYy  OHTONOrMU
aBTOMAaTU3MPOBAHHBLIN M WMHTEPaKTUBHbLIA Mpouecc npoektupoBaHus. OHa npeaHasHavyeHa, B NepByto
oyepedb, ANg MOBbILEHNS YPOBHSA hopManusaumm n asTomaTusauum npoekTupoBaHusa oHtonorum MpO,
npu aToM obecneynBas BbINONMHEHWE YCNOBUI LEeNOCTHOCTU, HEMPOTUBOPEUYNBOCTU, MHTENPUPOBAHHOCTH,
onepabenbHOCTM 1 Ap. AN co34aBaeMblX OHTONOMN.

B kauyecTBe opurMHanbHbIX MHCTPYMEHTaNbHbLIX CPEACTB NpeanaratTcs NpuknagHbie NporpaMmmbi
“Concepts and Axioms Formation” n “Relations Formation”. O6a cpenctBa BbINOMHAKT 06paboTKy
TNIMHIBUCTMYECKOrO KOpryca TEKCTOBOM WHdopMaumm M3 3adaHHOW npegMeTHonm obnactu m 3atem
hOopMMpPYIOT COOTBETCTBEHHO 0a30Bble CMMUCKM KOHLENTOB M akCMOM U CEMaHTUYECKUX OTHOLUEHWA B
3apaHHon MpO.

B ka4ecTBe M3BECTHbLIX aBTOMAaTM3UPOBaHHbLIX NHCTPYMeHTanbHbIX cpeactB (ANC) npegnaraerca
ucnonb3oBatb Protégé-2000 unu OntoStudio kak cucTembl, OPMUPYIOLLNE ONMUCAHWUA NMPOEKTUPYEMOMN
OHTOMOrMM B [ABYX, Haubonee MONynspHbIX MoACUMCTEMAxX JIOTMKW, — COOTBETCTBEHHO (OPENMOBOM
npeacTaBneHnn N UCYNCNIEHNM NPEAMKATOB NEPBOro Nopsaka.

Pabota ¢ 6onbwiMmMM MaccnBammu TEKCTOBOW MHpOpMauum npegnonaraetr ux nouck, NepBUYHYIO
06paboTky M xpaHeHue. B kavecTBe ucnonHWTEns ykasaHHbIX Mpouedyp MOryT ObiTb MpUBMEYEHbI
N3BECTHblE NOMYNAPHbIE NOUCKOBbIE MaLUUHbI. ANbTePHATUBHBLIM BapnUaHTOM MOXET ObITb OpUeHTauns Ha
3HaHWEOPUEHTNPOBaHHYIO nouckoBy cuctemy (30MC), onucanHyio B [12]. OAHMM K3 OCHOBHbIX
npevMmyLLecTB €€ WCMOoMNb30BaHUS MOXHO OTMETUTb MOCTPOEHME OHTONMOMMU HamaeHHblx B WHTepHeT

TEKCTOBbIX JOKYMEHTOB U X NEPBUYHYIO o6pa60TKy.
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PydHble M uWHTepakTMBHbIe npoueaypbl npoektupoBaHus oHTonorum [MpO nopaepxuBaloTCs
nporpaMmmHon o6onoykomn, koTopas obecneynBaeT “Opy>KeCTBEHHbIW” HTepdenc ¢ paspaboTumKoMm.
O6o6LEHHasa  Onok-cxeMa  MHCTPYMEHTaNbHOrO  KOMMJSIEKCa, peanu3ylowero  anroputm

hopmManunsoBaHHOro nNpoekTupoBaHus oHTonorum MpO, npeacTasneHa Ha puc. 1.

PaspaboTumk

Protege2000
v
OntoStudio

MporpammHas
obonouka

@oncepts and Axioms Formati@ Relation Formation

i
M3BecTHas no-
Apyrvie ucTouHmkm |, ! 30nc
TEKCTOBOIH MHOPMALMM VICKOBas CUCTEMS,

Puc.1. O606LwEHHasn brnok-cxema MHCTPYMEHTanbHOro KomMrsekca

Mo cBoen byHKLMOHaNbLHOW NONHOTE pasnuyatoT Tpu Buaa oHtonorunm MNpO [17]: nonHas (unm
cTporas), NpocTas U MHOXECTBO NPOMEXYTOUHbIX (UM HEMOJHbLIX) OHTONOMNN.

Ctporas unu nonHas oHtonorus MNpO (B TepmuHax paboTbl [11] — “Becomasn” oHTONOrMs) — 3710
Takasi OHTOJSIOMMS, B KOTOPOW MHOXECTBA KOHLIENTOB W KOHLUENTyanbHbIX OTHOLIEHWA MakcumarbHO
MOrHbIE, @ K akcMomam 1 onpegeneHnam obaBnaTca orpaHnyeHuns. [pym 3ToM akCnoMbl, onpeaeneHns
N OrpaHUYeHns npeacTaBrieHbl HA HEKOTOPOM bOpManbHOM A3blke, AOCTYMHOM AMs UX MHTeprnpeTaumm

koMnbioTepom. Cxema dhopmansHOM MOAENN NOMHOW OHTONOMMKN ONUCbhIBaeTCcs hopmMynon

0=<X,R,F,A(D,Rs) >, @)

rae X — MHOXECTBO KOHLENTOB;

R — MHOXecTBO KoHLeNnTyanbHbIX OTHOLIEHUI MEXAY HUMU;

F — MHOXecTBO (DyHKUMI HTEPNPETaLUM KOHLENTOB, OTHOLLEHWIA 1 aKCUOM;

A — MHOXeCTBO akcloM, onpeaensiowmx NOAMHOXECTBa 6a30BbIX KOHLLENTOB;

D - mHoxecTBO onpeaeneHuii TEpMUHanbHbIX MOHATUI;

RS — MHOXeCTBO orpaHuyeHuin, onpeaensiowmnx obnacte AENCTBUS NMOHATUNHBIX CTPYKTYP.
Mpoctas onTonorua lMpO (B TepmmHax paboTbl [11] — “nerkas” OHTONOMMs) — 3TO Takas

OHTOJ10IN4A, B KOTOpOIZ mHoxecTBo R wnu nycTo, unu onpeneneHo oagHMM OTHOLLEeHNEM, a MHOXXeCTBO F
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— nycTo. [pu 3TOM akcMomaTtmsauums MOXET ObiTb NpeacTaBneHa onpeaeneHusMyM TePMUHOB CrioBapsi
MpO Ha ectecTBeHHOM A3bike (EA).

MHOXEeCTBO MNPOMEXYTOYHBIX WM HEMONHbIX OHTonornn [MpO onuckiBaOTCA  pasfnnyYHbIMK
coveTaHnamu moliHocTen MHoxecTB R n F | a akcmomaTtunsaums suinonHeHa Ha ES.

Takas cxema knaccudumkauum no yHKUMOHaNbHOMY NPU3HaKy corracyetcs ¢ onucaHuem [22]:
“OHTOnorna wunu KoHuenTyanbHas MoAenb npeaMeTHoOM o6nacTM COCTOUT U3 UepapxXum MOHATUN
npeameTHor obnacTtu, cBA3er Mexay HUMW U 3aKOHOB, KOTOpble OENCTBYIOT B pamkax 3aTorM moaenu”, a

Takke ¢ pabotamum [11, 13, 14].

4. Apxutektypa OYUC
Apxutektypa OYWUC, paspaboTtaHHas B cooTtBeTcTBUM ¢ OWIM-mopenbtko ans npobrnemHon obrnactu
obpabotkn EAT, npeacrasneHa Ha puc. 2. Ha HEM npuHATHI cnegytouime o603HaYeHNS:

J1IB[] — nekcukorpaduyeckasa 6asa gaHHbIX;

AOKM — a3bIkoBO-OHTOMOrM4YecKas kKapTmHa mupa.

JIB/] npeacraBnsieT Habop Tabnuy, COOTBETCTBYIOLLMX rPaMMaTMYECKOMY CIOBap AN Kaxaom
yactn peun EA, Tabnuy oOkOHYaHWMIA ONs MOMHO3HAYHLIX M3MEHSIEMbIX YacTel peyur, YHUKanbHbIX
noeHTnmkaTopoB nekcem EA n nx CUHTaKCMYECKnXx N ceMaHTUYECKUX XapakTepuctuk. bonee nogpobHo
CTPYKTYpHas opraHusaumss u dyHkumonupoBanue JIB[ onucaHbl B [15]. 3ameTtum, yto dyHkuum JIB[
3HaYMTENbHO pacWMpeHbl MO CPaBHEHWIO C TPaAWMLUMOHHBIMU FPaMMaTUYECKUMK CrOBapsiMU, W OHU
appeKkTBHO peanuayroTcs annapaTHbIMU CpeaCcTBaMMU.

S0OKM npepctaBnseT NIMHIBUCTUYECKYHD OHTONOIMIO, OO4HY M3 LieHTpanbHbIX KOMNoHeHT OYUC ¢
obpabotkon EAT, koTopasa 6onee nogpobHo onucaHa B [15] n cosmectHo ¢ JIB[ npeacrasnseT 6asy
3HaHun nekcukn EA. Otmetum, uyto AOKM npepcrtaBnsieT cobon dopmanu3oBaHHYO OHTOMOrMIo, B
KOTOPOW akCMOMbl W onpefeneHus BXOASAT B cocTaB 0a3 3HaHWWA CMHTAKCMCa M CeMaHTWKU MoZgyrs
rpaMMaTn4eckoro aHanusartopa (Ha pUCyHKe He MoKasaHbl), @ OrpaHUYeHNst ABMSIIOTCA COCTABHOW YacTblo
CUHTaKCUYECKUX U CEMAaHTUYECKUX XapakTepucTuk J16.

Mpammamuyeckuli  aHanuszamop. KomnoHeHTa, peanusylowas npouenypbl rpadgpemHoro,
MOPONOrMYECKoOro U CUHTaKCcMYeckoro aHanusa. OHa B3aumMoaencTByeT C nekcukorpaduyeckon 6asom
OaHHbix (J1B0), a pesynbTaThl aHanu3a (CopMMpoOBaHHbIE B BUAE UTOrOBON MOPGONorMyeckon Tabnuubl
TeKCTa W CUHTaKCMYEeCKUX [epeBbeB MNpeanoXeHun, BXOAAWMX B TEKCT) nepefalwTcs Ha BXxon
CEMaHTMYEeCKOro aHanuaaropa.

CemaHmudeckuli aHanuszamop. KomnoHeHTa, peanusylollass npouenypbl CeMaHTU4eCKoro
aHanu3a npeanoXeHun TekcTa, pelleHus 3ajayv rpaMmMaTuyeckon U MNEeKCUYEeCKoW HEeOQHO3HaYHOCTU U
NocTpoeHus1 popManbHO-NOrMYEeCKOro NpeacTaBneHnss NpeanoxeHun Tekcra. [Npun aTtom nepBble OBe
npoueaypbl MOryT BbINOMHATLCA UTepaTnBHO. CeMaHTUYecKnin aHanusaTop B3aumopenctsyeT ¢ JIB[ u
AOKM, a pesynbTaTbl aHanusa (chopMuMpoBaHHbIe AepeBbs U PopManbHO-NorMyeckne nNpeacTaBneHus
CEeMaHTMYECKN CBA3aHHbIX (parMeHTOB TeKCTa) nepefalrTCd Ha BXO CeMaHTUKO-UHGOPMAaLMOHHOMo
nHtepnpetatopa (CUN).

CUU peanuayeT npoLeaypbl NOCTPOEHUS NHPOPMALMOHHO-KOAOBOrO NpeAcTaBneHnss CeMaHTUKn

TEKCTa M ero WMHTeprnpeTauuoHHON Mogenu (3HaHMEOPVEHTUPOBAHHOW KOMMOHEHTHI). lMpuyem, ecnu
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MOCTPOEHWE MNepBOii cocTaBnsowen obecneunBaeT NPUKIAAHONW MPOLECCUHT  HEernocpeaCcTBEHHO

BXOZHOro TekcTa (pedeprpoBaHue, Knaccugukaumio, NocTPoeHMe NPOCTON OHTOMOMMKU JAOKYMeHTa 1 ap.),
TO B COBOKYMHOCTM CO BTOPOW COCTaBnsioLLeln obecneunBaeTcs NpuKnagHoi NpoLeccuHr Ans pasnuyHbiX

npouedyp 06paboTkyM He MONHOCTbIO (POpMarnvM3oBaHHbIX 3HaHWW (M3BIeYeHVe, WHTepnpeTauus,

BxoaHow TekcT

pammaTuyeckun
aHanusaTtop

HaKOMIeHNe 3HaHWUI 1 ap.).

CemaHTnyeckumn
aHanusaTop

[MocTpoeHne cemaHTUYECKNX
[EepEeBbEB NPEANOXKEHUI

MHoxecTtBo
CHsThe CEMaHTUYECKUX
HeOofHO3HauHACTEl Aepesbes
\ Bepudumkaums |, | Popmanusaums
Ha MHOXecCTBe | | CeMaHTUYEeCKnX
orpaHuyeHui epeBbeB
OBbeanHeHne CeMaHTUYEeCKUX
(parmeHToB

Basa 3HaHun
nekcvkn EA

CeMaHTUKO-MHPOPMaLMOHHBI HTEpnpeTaTop

MHOXecTBo . ,| PopmanbHo-noru-
CeMaHTUYECKMX [ | uyeckoe npeacras-
CTpYKTy‘[) £eKCTa IeHue TekcTa

MNHd opmaLmoHHO- I ,| WHTepnpeTtauu-

konosoe npeacTaBneHve OHHasi MoAerb
0GLeKTOB TekcTa | ' TekcTa

T &

Basa 3HaHul npeaMeTHOW
obnacTi

<-O f—"! MpuknagHoW npoueccuHr
-

Puc.2. ApxutekTypa OHTONOroynpasnsieMoi uHpopmMaLmoHHon cuctembl ¢ o6paboTkon EAO

Lienoukn npeobpasosanus nacopmaumm T - W - S u O - S - /, no cytu, npeacrasnsiot
(cooTBeTCcTBEHHO) GasoBble Mpouedypbl aHanusa W noHuManua EAT, cpeacteamu mHTepnpeTaumu

KOTOpbIX SIBASIOTCA rpaMMaTUYecKMi M CEMaHTMYECKUA aHanu3aTopbl U CEMaHTUKO-MHOPMAaLMOHHbIN

VHTepnpeTaTop.
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Mopgynu 6asbl 3HaHMI NpeaMeTHOW obnacTn 1 NpUKNagHOro NPOLECcCUHra npeaHa3HayeHbl Ans
peLleHns KOHKPETHBIX 3agay nonb3oBaTens. MNpunyém gnsa npocTbix 3agad obpaboTkm EAO peanusyiolme
nx anroputmbl moryT Bonith B coctaB OYUC c obpabotkon EAO.

Paccmotpum paboty cuctembl (puc. 2) Ha MpuMepe pelleHus 3agaun  Knaccudukaumm
HanOeHHbIX B CeTU VIHTepHET TEKCTOBbLIX JOKYMEHTOB KakK TakOBOW, anirOpuTMbl KOTOPOK fexaT B OCHOBE
bonee CnoxHbIX 3aga4y 00paboOTKM TEKCTOBOW WHpopmaumm (B TOM 4WCrie Mnoucka perieBaHTHOM
WMHpopMaLnm, NOCTPOEHUSI NEPCOHMULNPOBaHHLIX 6a3 3HaHur n ap.). MNpyn atom 6Gnok npuknagHoro
npoLeccuHra npeacrasneH ynomsiHyton seiwe 30rM1C.

dopmanbHy0 NOCTAaHOBKY 3afaudun knaccudukaumm npeacTaBum crnegyrowmm o6pasom:

— npepnonaraetcs, 4to 30MC HaxoAUT B CETU HEKOTOPOE MHOXECTBO TEKCTOBbIX [OKYMEHTOB
D ={di} (Di =1+m, m—Mou;HocmbMHoofcecmea), npeAcTaBMeHHbIX Ona  Knaccudukaumm B

3agaHHon MpO;
— BCé MHoxecTBO D pasbuBaeTrca Ha HenepecekawllMecss MNOAMHOXECTBa KraccoB

n
CI{Cj},j =1+n, [Jc, =D, ¢, nc ={}(j=Kk).
=1

3apadelt knaccudukauum SIBRSieTC onpeferieHne Knacca, K KOTOpoMy NPUHaANEXUT AaHHbINA
OOKYMEHT.

Mcxoosa ns apxutekTypHO-CTpYKTypHOM opraHusaumm OYUC, npeactaBneHHOM Ha puc. 2, 3agaHo
6a3y 3HaHui MpO (B Hawem cnyvae goctatodHo u oHtonoruun MpO) n 6asy 3HaHui nekcukn EA. MNpu
3TOM 3aMeTuM, YTO:

— €eCnM MHOXeCTBO fleKkceM, onucbiBawowwmx 3agaHHyio [1pO, He sBnseTcsa NOAMHOXECTBOM
MHoxecTBa nekcem AOKM, To Heobxoanmo co3faTb NIMHIBMCTUYECKYHO OHTONOMMIO 3agaHHon MpO;

— Mbl CO3HaTENbHO OMyCcKaeM onuncaHue paboTbl TOM YacTu anropuTma, B KOTOPOW peanunsyetcs
CHSATWE HEOLHO3HAYHOCTEN NPU aHanM3e TEKCTOBbIX JOKYMEHTOB;

— B BGnoke MpuKNagHoro NpoLeccMHra MMeKTCsl anropuTMbl MOCTPOEHUST OHTOSOMMI TEKCTOBOIrO
nokymeHta nans knaccoe C  m cemaHTMyeckass namaTb 6GonblWoro o6bema Ans  XpaHeHus
KnaccnuLnpoBaHHbIX JOKYMEHTOB.

lMocnegoBaTenbHOCTD LIAroB pelleHnst 3agayn Knaccudukaymm:

1. Kaxxgbii HangeHHbin 30MNC goKyMEHT NPOXOAMT B HEWN NMpefBapuTenbHyto o6paboTKy (aHanmn3
Ha peneBaHTHOCTb, CO3JaHMe TEKCTOBOro dpavna v gp.) n nepegaérca Ha Bxog OYUC, a TouyHee — Ha
BXOA rpamMmmaTnyecKoro aHanusaropa.

2. B rpammatmyeckom aHanm3atope BbINOJIHAETCS MOPEONOrMYECKUA U CUHTAKCUYECKUIA aHanu3
OOKYMeHTa, npu 3TOM OH akTuBHO B3ammopenctsyeT c JIB[, 6noka 6a3bl 3HaHuM nekcukn EA. B
pe3ynbTate paboTbl rpamMmmaTMyYecKkoro adHanu3atopa Mnofny4YMM Habop CUMHTaKCUYEeCKUX [ePEBLEB
npeanoXeHnn JOKyMeHTa. YKasaHHbIn Habop nepefaéTcsa Ha BXO4 CeMaHTUYEeCKOro aHanmnsartopa.

3. CemaHTu4yeckMn aHanusaTop npeobpa3yeT CUHTaKCUMYecKne [OepeBbsl MNpPenrioXeHun
OOKYMEHTa B CeMaHTMYeCcKMe OepeBbS U B KOHEYHOM WUTOre BbINOSMHAET NpeaBapuTensHoe obbeanHeHne
CEMaHTMYECKNX (pparMeHTOB OokymeHTa. [pu aToM ero 6rokum akTuBHO B3ammopgencteyroT ¢ AOKM.

OgHMM 13  BaXHbIX pes3ynbTaTtoB pa60Tb| CeEMaHTM4YeCKoro aHanmsatopa 4BNnAeTCA CHATUEe BcCeX
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HEOOHO3HaYHOCTEN B CEMaHTUYECKOM MpeacTaBneHun AokymeHTa. Habop cemaHTuyecknx gparmMeHToB
OOKyMeHTa 1 nx obbeanHeHne nepeatotca Ha Bxog CUN.

4. CM npwu pelleHnn 3agaydm knaccmdpukaumm JOKYMEHTOB BbIMOMHAET OrpaHUYeHHble YHKLNN,
a UMEHHO — Ha OCHOBE Pa3pPO3HEHHbIX CEMaHTUYECKNX hparMeHTOB AOKYMEHTa CTPOUT B3aMOCBSA3aHHOE
MHOXXECTBO CEMaHTUYECKNX CTPYKTYP OOKYMEHTa.

5. Takoe B3aMMOCBSI3aHHOE MHOXECTBO CEMaHTUYECKUX CTPYKTYpP OOKYMEHTa B YMPOLLUEHHOM
B/E MOXHO paccMaTpuBaTb Kak OHTOMOIMI OOKYMEHTa, NPUrogHyl Ans CPaBHEHUA C OHTOMNOrmsiMm
knaccos. [pyrue anroputmbl 6noka npuknagHoro NpoLeccuHra peanusyloT pacnpeaeneHme no knaccam

HanaeHHbix 30MNMC AOKYMEHTOB U MX 3aNOMUHAHWE B CEMaHTUYECKOM NamMaTu.

4. BbiBOAbI
B pabote paccmoTpeH nogxog K - hopManmM3oBaHHOMY  MPOEKTMPOBAHWIO  OHTOJIOrOYNpaBrsieMom
MHOPMALIMOHHON CcUCTEMBI C 0O6pabOoTKOM eCTECTBEHHO-A3bIKOBLIX 0OBHEKTOB. KpaTko pacCMOTPEHbI OCHOBHbIE
3aJa4vM aHanuM3a W CuHTe3a, pellaemble Ha BCex JTanax MpoeKTUpoBaHWs: pa3paboTka OHTOroro-
MHOMOrMYeCcKoro noaxoda K MPOEKTUPOBaHWUIO, MpearioxeHbl dopmanbHas mogens oHtonorum [pO wu
WHTErpMpoBaHHasa cpefa Ans €€ MNpOoeKTMPOBaHWS, C YY4ETOM pe3ynbTaToB, MOSMYyYEHHbIX B MpeablayLinx
pabotax [9, 15-18], cuHTe3upoBaHa cTpykTypa npoektupyemon OYWC. B 3aknioveHue paccMoTpeH npumep
peleHns 3ajayv  Kraccuukaumm TEKCTOBbIX [JOKYMEHTOB, MpU 3TOM  BblYMCIMTENbHbIE NpoLenypbl
peanu3yloTca Ha cuHTesupoBaHHoW cTpykType OYUC m ¢ npumeHeHuem B kayecTBe OGnoka nprKnagHoro
npoueccuHra 3HaHMEOPUEHTUPOBAHHON MONCKOBOW MaLUMHbI.

OcHoBHbIe pesyrnbTaThl MPOBEAEHHOIO UCCIEeA0BaHNS NpeanonaratoT BbiNOMHEHNE AanbHenwmx paboT
no getanusaumm cxembl obLero anroputma npoektuposaHus OYUC ¢ obpabotkon EAO n chopmanmsosaHHOM
meToavku B LenomMm. Kpome Toro, npeacrout paspabortatb chopmanv3oBaHHbIv nepexon, ot NLP-TexHonorum k

TexXHOonormm Knowledge processing Ana peweHna npuknaaHbiX 3agad pa60TbI CO 3HaHUAMN.
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