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AHHoOTauuA

OHTOJIOTHYECKHE MOJEIN HAXOAAT IIUPOKOE IIPHIMEHEHHE B CUCTeMaxX MH()OPMALMOHHOTO 00ecIIeyeH s,
MIPEIOCTABIISIOINX HHPOPMAIIMOHHBIE PECYPCHI M YCIIYTH JJIsl PELICHHs] YIPaBICHYECKUX, MPOCKTHBIX U
HayYHO-TEXHUYECKHX 3a7ad. B yacTHOCTH, MpUMEHEHHE OHTOJIOTUN MPEIMETHBIX 00IacTell pactpocTpa-
HEHO B CHUCTEMax MOAJEPKKH MPUHATHS perieHuil. [Ipym OHTOJIOrM4ecKoM MOJENUPOBAHUM CIOXKHBIX
CHCTEM BO3HMKAeT MOTPEOHOCTHh B aBTOMATH3AIMU MPOLECCOB PabOTHI ¢ OHTOJOTHYECKUMH PECypPCaMH.
B pabote paccMOTpeHBI OCHOBHBIE NMPOTPAaMMHBIE KOMIUIEKCHI U METOAOJIOTHH OHTOJIOTMYECKOTO MOJe-
JUPOBAHMSA, MOJXO/IBI K aBTOMATH3AIMU MIPOIECCOB CO3/IaHMs, HAIOJHEHNS U HCIOJIb30BAHUSI OHTOJIOTH-
YECKUX MOJIENICH, OTPKEHHS TEMIIOPaJbHOTO AaCIEKTa OHTOJIOTHYECKOTO IPEJCTaBICHHS OOBEKTOB.
Llens pabOTBI COCTOUT B PACCMOTPEHUH METO/OB aBTOMAaTH3AIMU JKU3HEHHOTO IMKJIA OHTOJOTMYECKUX
pPECypCcoB U aHANM3€ CTENEHH UX aJaNTallid B MPUKIIAJHBIX OHTOJOTUsIX. OTMEUEHBI OTHOCUTEIBHO BbI-
COKasl CTEIEeHb aBTOMATH3alluu paboThl C OHTOJIOTHYECKHMH PECypcaMy B IPOLIECCe HATIOIHEHUS! OHTO-
JIOTMU W HCHOJIb30BaHUE OOJIBLIMX SI3BIKOBBIX MOJENIEH B JaHHOM Ipolecce. YKa3aHO Ha HEJTOCTATOK
OIMCAaHUsI METOAMK aBTOMATH3AIMN MPOLECCOB KOHBEPTALUHM HHPOPMAIMU U3 TAOJUII U CXEM B OHTOJIO-
THYECKUE MOJCTH, BaIWJAIlMM HAMOJIHEHHS Mojenu M e€ mepepaboTku. [loka3aHBl MepCHeKTHBHBIC
HAIMpaBJICHUS aBTOMATU3aluU PpabOThl C OHTOJIOTHUECKUMH PECYPCAMH.

Knrouesvie cnosa: onmonozuieckue mooeiu, OHMoI02UeCKUe pecypceol, 0a3a 3HaHUll, asmoMamusayus,
ungopmayuonnoe obecneyenue, 60IbLUILE A3LIKOGLIE MOOETU.

Humuposanue: luwenxos M.A. TTonxoapl K aBTOMAaTH3aIH PadOT C OHTOJIOTHYECKUMHU pecypcaMu //
Onmonoeus npoexmuposanus. 2024. T.14, Ne2(52). C.256-269. DOI: 10.18287/2223-9537-2024-14-2-
256-269.

bnazooapnocmu: aBTop BhIpakaeT 0JaroAapHOCTH 3aBelyrolieMy Kadeapoil aBTOMaTH3alUH TEXHOJIO-
rudeckux nponeccos PI'Y nedru u raza (HUY) umenn M.M. I'yOkuna n.1.1H., nonenty M.B. Camapuny
3a T00Y>K/IeHHE K HAIIMCAHUIO CTaThU.

Kongnuxkm unmepecog: aBtop 3asBisieT 00 OTCyTCTBHU KOH(IUKTA HHTEPECOB.

BBepeHune

Onmonoeuueckue modeau (OM), T.e. MOAETH CEMAHTHYECKOTO OMHCAHUS, OMHPAIOLIUECS HA
MaTeMaTHYECKUi ammnapar JeCKPUIIMOHHOM JJOTUKU, HaXOAT IIUPOKOE IPUMEHEHHE KaK CPEJCTBO
npeacTaBieHus 3HaHuUM npeamerHou obiactu (IIpO), aBTOMATH3UPOBAHHOIN MPOBEPKU COIJIACO-
BAaHHOCTH 3THUX 3HAHUN, MOJIETUPOBAHUS CIOXKHBIX CTPYKTYP U BBISBIICHUS HEOCTAIOIIUX KOHIIEH-
toB B onucanuu [1pO [1]. Ha ocnoBe OM pa3pabaTsiBaroTcsi CUCTEMBbI HH(DOPMAIIIOHHOTO obecte-
YEeHUs1, B YACTHOCTH CUCTEeMbI TToiepkku nipusatus pemenuit (CIIIP).

! Tema, oGcyxaaeMas B CTaThe, BhI3BANA JUCKYCCHIO B PEIKOILIErMH, CBA3AHHYIO C MOMHOTOM M KauecTBOM 0630pa padoT B 061acTH
OHTOJIOTHYECKOTO MIKHMHUpHHTA. HO MHTEpec kK MomoOHBIM BOIIPOCaM M CMEJIOCTh MOJIOZIOTO aBTOPA, B3SIBIIETOCS 3a CIOXKHYIO pa-
00Ty 1O CTPYKTYpH3al[M{ HAKOIUICHHBIX 3HAHHUH, MOOYAMIN PEAaKIMIO MPEIOKUTh YUTATEISIM JKypHaia MPOAODKUTh HAYaTyio
JIUCKYCCHUIO C HaI@KIO0H Ha pa3BUTHE M PACKPBITHE 3aTPOHYTOI TeMbl. JK11€M OTKIIMKH 1 HOBBIE pabOTHI B 3TOM 001acTu. [Ipum. peo.

256 2024, vol.14, x2, Ontology of Designing



M. A. Huwenkos

Hnghopmayuonnoe obecneuenue (NO) B naHHOM cTaThe MOHUMAETCS KaK COBOKYIMHOCTbH HMH-
(hopMaIMOHHBIX PECYPCOB H YCIIYT, MIPEIOCTABIISIEMBIX JIUIsI PEIICHUS YIIPABICHYECKUX, TBOPUECKUX
Y HAYYHO-TEXHHUYECKHMX 3a7a4 B COOTBETCTBMM C 3TanaMu uX BbinonHeHus [2]. Cozganue OM
CJIOKHBIX CHCTEM TpeOyeT B3aumojeiictBus 3kcreptoB B [IpO, anmunanctparopos 0a3 3Hanuit (b3)
u nanabiXx (BJ]), pa3paboTYMKOB OHTOJIOTHH M JIMI], TPUHUMAIOIINX perieHus [3]. DToT mporecc
TPYAOEMKHI, BBITIONHSCTCS «BPYUYHYIO» U TOJBEPKEH BIUSHUIO YeJIOBEYECKOro (pakTopa, 4To OT-
paxaercs Ha kadectBe NO.

Lenvio 0annou cmamvu s615emMcs paccmomperue nooxo00s8 Kk asmomamusayuu pabom ¢ OM
Ha paznuunslx smanax ux sxcushennoeo yuxia (JKL) u orieHka cTeneHu BHEPEHUS YKa3aHHbIX MOJI-
X0J10B B 3KkcnepTHhIX cuctemax (DC). BHenpeHne HHCTPYMEHTOB aBTOMAaTHU3aluu paboThl C OHTO-
jorusMu B pa3nuaHbIX [IpO paccMoTpeno Ha mupokom criektpe IC, ppeliMBOPKOB U MOIXOI0B.

1 ®PpeAMBOPKU OHTONIOrMYECKOro MoaenMpoBaHus

OM sBnsitoTcst oTBeTOM Ha BbI30BbI MHnyctpun 4.0. B pabGote [1] mpencraBieH nepeueHb OH-
TOJIOTHYECKUX (PpeliMBOPKOB, pazpadoTaHHbIX i onucanus [IpO npomsbinuieHHOCTH. [IprBeneHb
XapaKTePUCTHKH CTaHAAPTOB, YCTAHABIMBAIOIINX OHTOJIOTHH BEPXHETO YPOBHS B 007acTH poOOTO-
texuukn. lpu nocmpoenuu OM pacnpocmpaneno npumenenue cmandapmos W3C.

[lepcniektuBbl npuMeHeHus OM B mporeccax oOecriedeHus] OBTOPHOTO HCIIOJIb30BAHUS CH-
CTEeMHOM MH(OpMaIK, MOBBIIICHUS KayecTBa MH(OPMAIIMOHHOIO MTOUCKA, 00ECIIeUeHHs B3aUMO-
neiicTBUsl 00BEKTOB MH(POPMAIMOHHON MH(PPACTPYKTYpHI, YIIPaBICHUS KOHTEKCTAMH HUCKYCCTBEH-
Horo unresexkta (M) u monennpoBaHus IpoLeccoB pacCMOTPEHBI B cTaThe [4]. OT™MeueHa neoo-
X00UMOCMb pa3pabomKu cucmemsvl OONOIHEHHO20 UHMENIEKMA, cOBMewalouell 63aumooelicmaue ¢
yenosexom IC u cucmem a8MOHOMHO20 ONMUMATLHO20 YAPAGLEHUSL.

B3aumogeiictBue HeiipocereBbix mojeneit ¢ OM — b3 (7-box) u BJl (A-box) — onucaHo B cta-
Tbe [3]. PaccMoTpen cniexTp TexHonoruii M1 oT craTucTH4EeCKUX A0 CUMBOJIBHBIX MOJIEIEH, ONu-
caHa CTENEHb MX MPUMEHMMOCTH B CHCTEMaX YCOBEpUIEHCTBOBAHHOTO MHTEIIEKTa. [lepcnekmus-
HOU npedcmasnena asmomamusayus pabomsl ¢ b3 npu nomowu O6onvuiux A36IKOELIX MoOOenel
(Large Language Model — LLM).

[Ipu pabote ¢ onTonoruueckumu pecypcamu (OP), T.e. ¢ B/l u B3, npumensitoTcst paznuuHbie
¢peiimBopku. HInpokoe pacnpocTpaHeHne B UCCIEI0BAHUIX UMEET CBOOOIHO pacnpocmparsemulii
pedaxmop oumonocuti Protégé [5]. B Poccuu pacnipoctpanena obiaunas onmonocuyeckas niam-
@opma IACPaaS [6]. B mpOMBIIUIEHHBIX TPOEKTaX MOTYT MPUMEHSATHCS MPOIIPUETApHbIE OHTOJIO-
TUYECKUe TIaThOPMBI .

Paspabomxa 6onvuux OM modxcem eecmuce koanekmugro. Ilpouecc coBMecTHON pa3paboOTKH
oHTOJIOTMH noanepxkuBaercs miargopmoit /4CPaaS n penakropom Web Protégé [7]. Jlannslii noa-
X0/l TIO3BOJISIET TOBBICUTH KauecTBO OM 3a CUET corylacoBaHMsI IKCIIEPTHBIX OLIEHOK.

Oumonozuu mo2ym paspadamvi8amuvcsi a6MOHOMHO, OJTHAKO TaKOW MOJXO0J CONPskKEH ¢ HE0O-
xoaumocThio cornacoBanus OP [8]. HTerpanust HECKOJBKMX OHTOJOTMI OCHOBaHA Ha MPUHIUIAX
ayireOpbl MHOXKECTB, M03BOJISIET BECTH pa3palOTKy OHTOJIOTHI C OIOPOM Ha MMEIOLIMECS MOJEIH.
[Ipu co3nanuu, cornacoBanuu u obecnedennu copMectumoctu OP pasnuunbix [IpO pekomenmyer-
Csl MPUMEHSTh METAOHTOJIOTHHU. K 4uCiTy M3BECTHBIX METAOHTOJIOTHI MOXHO oTHecTH BFO, Dolce,
gUFO* [9].

% Crieundpuxanmu W3C. https://www.w3.org/TR/?tags[0]=data.

* Onronoruueckue miatdopmsr: Onronoruk (http://www.ontologic.ru/); Apxurpad (https:/arhigraph.ru/); OCA (https:/tas-
project.ru/index.html); Onto (https://ontonet.ru/).

* Meraontonorun: BFO (Basic Formal Ontology, https://en.m.wikipedia.org/wiki/Basic_Formal Ontology); Dolce
(https://www .loa.istc.cnr.it/dolce/overview.html); gUFO (https://nemo-ufes.github.io/gufo/).
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Paspabomxa u e3aumooeticmeue ¢ OM mooxcem eecmuco 6 pamkax 0ObEKMHO-
opuenmuposannozo nooxoda (OOIT) ¢ ucmonp3oBaHMeM OMOIHOTEK s3bika Python — Rdflib® n
Owlready? [10]. Ucnionp30BaHKE S3BIKOB TPOrPaMMUPOBaHUS yIponiaeT uarerpanuo OM u LLM,
MO3BOJISIET BECTU Pa3pabOTKy CPEJCTB U3BJICUCHHSI OHTOJOTHUECKU 3HAYUMOM WH(pOpMAIUU U3 He-
CTPYKTYPUPOBAHHBIX JOKYMEHTOB, NPUJIOKEHU-cepBUCcOB (hopmupoBanust MO uz OM.

2 OrTpaxeHue TemnopanbHocTu 1 XL, B oHTONOrMAX

st npumenenust OM B nensix onucanus XKL 000pynoBaHUs U CHCTEM HeoOX00uM yuém mem-
NOPAIbHO20 ACNEeKmMAa paccMampusaemvlx 00beKkmog 3a CYET PACUIMpeHus ammapaTa OHTOJIOTHYe-
CKOT'O OTIMCAHMUSL.

Crpykrypa b3 ns onucanusa npoueccoB XK1 npencrasnena B ctatbe [11], B KOTOpoil ykazarwl
npeumywecmea om eHeopenus OM 6 ousnec-npoyeccol Ha paziuunvlx cmaousx K], npusenén Oa-
30BbIIl MEepeueHb KOHIIETITOB U POJICH, OMUCHIBAIOIINX OOBEKTHl U UX OTHOIICHUS Ha Pa3IMYHBIX
cragusx JKL[. B pabote He paccMoTpeHa CTPYKTypa KOHIIENITOB M POJIEH, TTO3BOJISIONIAs YYUTHIBATh
TEMIOPATbHBIN aCIEeKT PACCMOTPEHHS 00BEKTA.

TOCT UCO 15926° yreepsknaer momens omucanns JKI[ 0GbeKToB HedTerasoBoil 0Tpaciu B
pamMkax craHgapToB W3C. Ha naHHBII MOMEHT CmaHOapm He COOepiHCUnt ONUCAHUE NPOYECcd Co-
30anus onmonoautl, yuumsisaowux L], HO PeIoCTaBIsAEeT MOJENIb JaHHBIX, METOJ0JIOTHIO CO-
CTaBJIeHHU 1a0JIOHOB 000OPYIOBAHUS U OMMCAHUS TEMIIOPAILHOTO aCIIEKTa PECYPCOB.

B pab6ore [12] npuBeaén moaxoa k onucaHuio oobekra Ha cramusx XKL u npednoscena peanu-
3ayuss MemMnopaiIbHO20 ACNEeKMAa PACCMOMpenUss 00beKxma uepe3 OHMON02UI0 8peMenU, UMIIOPTUDPY-
emyto B ontonoruto JXKII us common core ontologies (CCO)'. CCO npexcrasisier HaGOp OHTONIO-
THH, paclupsIomuX MeTaoHToNnoru0 BFO pacnpoctpanéHHbIMU NOHATHAME [IpO, u MokeT ObITh
WCTIOJIb30BaHA JIJISl ONTMCAHMS MTPOIIECCOB, OOBEKTOB M UX MapaMeTPOB, a TAK)KE UX B3aMMOJICHCTBHE
Ha pa3nuyHbIx cragusax XKL

1100x00 Kk ompasicenuro memMnopanbHbIX OAHHBIX, BbIPANCEHHBIX 8 OMHOCUMENbHOU UNU Hedém-
Kol ¢hopme, 6e3 memok epemenu, npeocmaener ¢ cmamve [13]. IlpumeHEéH MaTeMaTHUYeCKUi anmna-
pat uHTepBaibHOU anreOps! J[keitmca AnneHa u 6aileCOBCKUX CETeH NIl CPaBHEHUS U YIOPSA0YH-
BaHUS WH(POPMAIIMK O BPEMEHHBIX O0JIACTSIX COOBITUN C HMCIIOJIb30BAaHHEM MAIUHBI JIOTHYECKOTO
BbIBOJIA. JlaHHOE pelleHrne MOXET OBITh MOJIE3HO JJIsi ONMUCAHUS MPOIECCOB HA PAaHHUX CTaIUSIX
XKL, korzma CpoKH MPOIECCOB HE MOT'YT OBITH OTIPENIEICHBI JOCTOBEPHO.

3 TeopeTquCKMe OCHOBbI aBTOMaTU3auuun pa60T C OHTOJTIOrIMAMMN

3.1 ABTOMAaTM3aLUSA CO3OAHUS OHTONOIMMN

KL OP MOXHO NpEACTaBUTh KaK IOCIIENOBATEIbHOCTh OllEpallMil 110 ITOCTAHOBKE BOIIPOCOB
KOMIIETCHIINH, pa3paboTKe, YTBEPKIACHUIO, PeaKTOPUHTY U yTOUHEHUto 7-box m A-box monenwu,
3anpocoB k OM. Cxema K1 OP npencraBnena Ha pucyHke 1.

I1o0x00 k asmomamuzuposannomy cocmasnenuto T-box OM npedocmasnen 6 cmamve [14].
[IpuBeneHs! puMepsl IPUMEHEHUS pa3iaudHbiX LLAM 1 MoJeneil BEKTOpU3alyu B IIpoLeccax orpe-
JIeJICHHs] TEPMUHOB M3 KOPILYCOB CTPYKTYPUPOBAaHHON MH(OPMAIMH, IIOCTPOCHUS UX TAKCOHOMMH.

5 Bubmioteka mist paGoTsi ¢ ouTonorHsMu RAfLib (https://github.com/RDFLib/).

*TOCT P MICO 15926-2-2010. Cucremsi IIPOMBIIIJIEHHON aBTOMAaTH3aluy U HHTerpanus. MHTerpanus JaHHBIX )KU3HEHHOTO IUKJIa
JUTsL TiepepadaThIBAIOIINX MPEANPUTHIL, BKIIFOUast He()TSIHbIE 1 ra30Bble TPOU3BOACTBEHHBIE MpeanpusTus. Yacts 2. Mozens naH-
HbIX. M.: Ctanmaptundopm, 2010. 253 c.

7 Ouronoruu cpeHero yposHs Ha ocHose BFO Common Core [1eKTpoHHBIT pecypc].
https://github.com/CommonCoreOntology/CommonCoreOntologies ontologyrepository.com.
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PaccmarpuBaercs uzBneuenue b3, 3anoxxennpix B LLM Ha stane e€ o0ydeHus (MOJCTPOUKH MOJIe-
JIM TI0 TECTOBOW BBIOOPKE), MyTEM COCTABJICHUS 3alpocoB Ha ectecTBeHHOM si3bike (ES). IIpomece
(dhopMUpOBaHUSI OHTOJOTHH C UCIOJb30BaHUEM LLM mpelcTaBieH B CTaThe KakK IMOCIEI0BATENb-
HOCTh 00yueHust LLM na 6onsiiom kopiyce b3 IIpO u nocneayromux 3anpocax, yTOUHSIOMIMX OC-
HOBHBIE€ KOHIENTHI U TAKCOHOMHIO KOPITyCa.

YTBepiaenue Yrounenune T-box
BOIIPOCOB
KOMIETeHUHi

VYreepikaenne

HAMOTHEHHs1
Bueapenne mogenn [ Y

MOIZETH

A 4

L
TocTanoska - ”
3anpocel kK MoaeaH H

BOIPOCOB Paspadorka T-box Hanoanenne A-box a6
. HuX 0dpadoTka
KOMMeTeH L < pa r
<
Yrounenue Yrounenne T-box YrTounenne A-box
BONPOCOB
ROMIETEHUNH  pehaxropanr Bepunduranna H BaTHIAIHA

Pucynok 1 — JKuzHeHHBIHN LUKIJI OHTOJIOTMYECKOTO pecypca

Ilpoyecc nocmpoenus onmonocuu Hayunou IlpO Ha ocnose mexcmos na EA mooicem Ovims
aABMoOMAmu3upoB8an 3a C4ém npuMeHeHus wabioHO8 OHMOJI02UYecKko2o npoekmuposanus [15].
[IpennoxxeH HAOOpP OHTONOTUYECKUX MIA0IOHOB, OTPAKAIOIIUX OCHOBHBIE MOHATHS HayuHbIX [IpO,
HCMOJIB3YEMBIX U1 HAIlOJIHEHUSI JAHHBIMHM, aBTOMATHYECKH HM3BJIEKaeMbIMU M3 TEKCTOB Ha ESI.
[Ipemnoxen kommiekc cucreM KLAN, PatTerm v FATON nnsa w3BiiedeHuss MeTanHGOPMAIUU 13
TEKCTOB Ha OCHOBE JICKCHKO-CEMaHTHYECKHUX MATTEPHOB, KOTOPbIe (POPMHUPYIOTCS Ha OCHOBE TaT-
TEPHOB OHTOJIOTHYECKOTO MPOCKTUPOBAHUS, pa3pabOTaHHBIX HA OCHOBE OMOJIMOTEKH OHTOJIOTHYE-
CKHMX MPU3HAKOB.

3.2 ABTOMATM3aLUSA HAMNONHEHUSA OHTONOMNU

B 0630pHoii cratee [16] paccmompen npoyecc nanonanenus A-box OM uz eemepoecennuix 0oKy-
menmos. OTMEYeHa HEOOXOMMOCTh HCIIOJIb30BaHMsI HHCTPYMEHTOB aHalu3a WHPOpPMAIUU JTOKY-
MEHTOB Il €€ aBTOMAaTU3MPOBAHHOIO BHECEHHs B OHTOJOrHi0. [IpuBenéH mepedyeHb BONPOCOB,
OTpeACISAIONIUX BHIOOP HHCTPYMEHTOB U3BJI€UEHUs HH(OPMALIUH.
= KaxkoB ypoBeHb aBTOMATH3AIMH HATIOJIHEHUS OHTOJIOTHH?
= Kakue BUIbI BXOJHBIX JOKYMEHTOB HCIOJB3YIOTCS B CCTEME?
= SIBNSIFOTCS T MHCTPYMEHTHI H3BJeueHus: nHpopMmaruu cnenuduueckumu 1 [IpO?
=  Kakue BUABI KOHIETITOB M POJIEH MOTYT OBITh W3BJICUEHBI PACCMATPHUBACMBIMH WHCTPYMEHTA-

Mu?
=  Kakue npaBuia NpoBepKH NPUMEHSIOTCS IS U3BIeUEHHON nHpopMarmmn?

B crarbe mpuBeneHO CpaBHEHHME HHCTPYMEHTOB aBTOMATM3MPOBAHHOTO HamosHeHuss OM
(Hearst, Arequakt, WordNet, Adaptive, ISOLDE wu np.).

Ommeuena 6vicoxkas moyHOCmMyb agmomamuieckoeo Hanoanenuss OM npu ucnonvsoseanuu cne-
yughuunvix 0na paccmampusaemvix IIpO uncmpymenmos uzenedenus ungopmayuu U3 reTeporeH-
HBIX JOKYMEHTOB, MaJlO€ YHCIO MHCTPYMEHTOB, pabOTalOIIMX C METAOHTOJOTHSIMM, YacCTOE HC-
nosib3oBanue Wikipedia xak MCTOYHMKA 3HAHUI U OTCYTCTBHE IOJIXOJIOB K TECTUPOBAHUIO CHCTEM
ABTOMATHU3MPOBAHHOTO HATIOIHEHUS ISl OONBIINX OHTOJIOTHH.

B pa6ote [17] npedocmasnen nooxoo k asmomamuszuposanromy nanoanenuro A-box OM, pasz-
pabomannoul 8 Protégé, uz 0gymepHuvix uepmediceti ¢ ucnoavzosanuem CAIIP OntoCAD. OntoCAD
UCIIONIB3YeT pa3paboTaHHbil Autodesk dopmatr DXF w napcep FreeCAD. CAIIP monnepxxuBaet
3arpysKky ¢aiina ontonoruu B popmate OWL nns knaccupukanuu o0beKToB A-box, CBOCTBA 00B-
€KTOB OIPEIEIAIOTCSA UX FeOMETPHUEN U B3aMMHBIM PacIoI0KEHUEM Ha paboyeM MpPOCTPAHCTBE.
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1100x00 K ucnonb306anUI0 1EKCUKO-CUHMAKCULECKUX WUADTIOHO8 0I5l A8MOMAMU3ayULU HanoaHe-
Hus onmonozuil npedcmasnen 6 pabome [18]. IlokazaHo npuMeHeHne cOPMHUPOBAHHBIX BPYUHYIO
OHTOJIOTMYECKUX 1IA0JOHOB-IpaMMAaTHK JJIs1 aBTOMaTHUYECKOI'O HAIIOJHEHUS! OHTOJIOTUH JaHHBIMU
KOPITYyCOB TEKCTOB. JlaHHBIE JUIs HAIMOJHEHHsSI OHTOJOTHH (OPMHPYIOTCS B pe3yibTaTe aHAIN3a
MOpP(OJIOTHUECKUM apcepoM CTPYKTypHUpoBaHHOro Tekcra Ha ESl. Pa3pabortano oGmenoctynHoe
nporpamMmmuoe obecrieuenue (I10), peanusyromee pa3padoTaHHBIHI MeTox".

Ha ocHOBaHMM PacCMOTPEHHBIX MOAXOJO0B C(OPMHPOBAHA KOHLENTYallbHAs CXeMa Ipolecca
HAIIOJIHEHUS! OHTOJIOTUU U IIPUMEHSAEMBIX B HEM UHCTPYMEHTOB (CM. PUCYHOK 2).

TIpouecc popmuposanus A-box moaenn HNHeTpymeHTBI
~ .
( HoxymeHTt : 4 A
. IMpencrasienne 10KyMeHTa B
Tun goxymenta P | bopmare XML, JSON, YAML n
(TeKcT, cxema, MOEIB) A . " ApYrux s3bIKOB PA3METKH HIH
n & 00beKTHBIX HOTANUI
peameTHas o061acThb :
. : \ /

~

Y
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Pucynok 2 — IIporecc apromarusaiuu GopMupoBaHus A-box MOJCIH U IPUMCHIEMbIC B HEM UHCTPYMEHTHI

3.3 AsTomaTusaums obpaboTkmn 3anpocos k OM

B crartbe [19] nokazano ucnonvzosanue OM 6 yensax eenepayuu 110 uz nabopa ¢hynkyuonano-
HbIX 070K06. BbieneHsl o0IIre 4epThl OHTOJIOTMYECKOTO MOAXO0/Aa C MOAXOJaMU T€HEePaTUBHOTO
nporpammupoBanus. OyHknuonansHbie 010ku [10 GpopMuUpyrOTCS U3 COTIIACOBAHHON CHCTEMBI OH-
TOJIOTUYECKUX MATTEPHOB U BHYTPEHHUX CHEIU(PUKAIUI.

@opmuposanue SPARQL 3anpocos k b3 ¢ ucnonvsosanuem LLM npeocmasneno 6 pabome
[20]. PaccMoTpeHO npUMEHEHUE MOJENIN BEeKTOpU3aLuu npeioxenuii BERT, mabnonoB SPARQL
3ampocoB M CBOOOJIHO-pacrpocTpansemoir moaenu Vicuna-13B. Ilokazano noctwkenue F/-mepbl
TouHOoCTH 99% TIpU COCTAaBIEHUU 3aMPOCOB K TeCTOBOU BBIOOPKE SciQA. IIpeanokeHo ucnoiab3o-
BaHME MPEJCTABICHHOTO Mo1x0a il ananm3a rpadoBeix bJl, Takux xak Wikidata.

11o0x00, ucnonvsyrowuii LLM 6 pabome ¢ OP, npedocmasnen ¢ cmamowe [21]. PaccMoTpeno uc-
M0JIb30BAaHUE TUIarMHa K PEAAaKTOPY OHTOJIOTHI Protégé, nozeonsaiowe2o 3a0eticmeosams 3anpocsl
Kk LLM GPT-3 011 nepesooa npeonodicenuti na EA 6 nabop svipascenuii 8 pyHKYUOHATBHOM CUH-

8 PenosuTopuii ¢ mporpamMmEbIM obecrieuerneM «Ontology Extender». https://github.com/W InterFox/OntologyExtender .
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maxcuce OWL. icnionp30BaHne JaHHOTO MHCTPYMEHTA I0KA3aHO KaK IEPCIEKTUBHOE JJI aBTOMa-
TU3UPOBAHHOT'O aHAJIM3a JOKYMEHTOB, HAMMCAHHBIX B JICKJIAPATUBHOU (opMe (HOpMaTHBHAS JIOKY-
MEHTalus ¥ TEXHUYECKHE 3aaHNus).

4 TlMpumeHeHue oHTONoOrun B cucrtemax O

ﬂﬂ}l OUEHKU noox0008 K asmomamuzayuu pa6om c OP paccmompensl pa60mbl 110 CO34aHUIO
cucteM MO Ha OCHOBE OHTOJIOTHUH.

Cratpst [22] mocBsIeHa IPIMEHEHHIO OHTOJIOTHYECKOTO MMOAX0Aa ISl ONMUcaHus c1abo (popMaTu30BaHHOW HH-
¢dopmaru 00 00BEKTaX TOITMBHO-YHEPTETHIECKOTO KOMITIIEKCA Ha TMPHMEPE CHCTEMBI TOATOTOBKY rasa. [IpencraBie-
Ha pa3paboTaHHasi CHCTEMa MOAJIEPIKKN KOHIETITYaIbHOTO TIPOSKTHPOBAHHUSL. [Ipusedensl nooxoobl 05t ONUCAHUSL MAK-
COHOMUU, NAPMOHOMUU, NPOYECCHOL MOodeau, Mooeau mpebosanuii. YUTeHa BO3MOXKHOCTh CO3/IaHUs MaTPHIIBI POJICi
st MofienupoBanust foctyna kK OM. PacuérHeie Mojienu HaxoasTes BHe b3, Takke Kak U MOAYIM ONTHUMH3AIUHN pe-
3yabTaToB. B pabore mpumensiercst [10 moctpoenust quarpamm draw.io, Python u BJl myis ¢hopMupoBaHus TOIHOTO
LKA pa3paboTKu KOHHUTypalui 000py10BaHus Il KOMIUIEKCHOW MOAroToBKM ra3a. I[loaxoj anpoOupoBaH Ha Of-
HOM M3 Ta30BBIX MecTopoxkaeHui «["a3npom HeTb», ommeueno cruscenue mpyooémrocmu npoekmusix pabom.

B pabote [23] paccMOTpPEHO HCIIOIB30BAHUE OHTOJIOTHYECKOTO moaxona st pazpadorku CIIIIP mns mccnenosa-
uuiit HAZOP (ot aurn. HAZard and OPerability, onacHocTs u pabotocriocobHocTh). [IpencraBieHs! npaBuia JIOTHYe-
CKOTO BBIBOJIa, IPUMEHICMEIC B IIpollecce 0OHapykeHus yrpo3. [IpuBenéH npuMepe moryaBTOMaTHIECKOTO OTIpe/Ieie-
HUS yTPO3 IPU XPaHCHHUU reKcoreHa. He aBToMaTtn3mpyeTcst SKCIEPTHOE OINPEICIICHUE U 3aHeCEHHE B MOJIENb MH(OP-
MAIFH O MPOBOJUMBIX OIEPANUsX, JOCTYITHOM H3MEPHTEIHPHOM O0OpYIOBaHUU, BHEIIHUX yrpo3ax. Kauecmeo u non-
HOMA MOOeu 3a8UCAmM OM Kauecmed U NoJIHOMbl ONUCAHUAL 00beKma U Npoyeccos 8 opme CEA3AHHLIX KOHYENmos
cemanmuyeckou cemu. OTMEUYEHA BBICOKAs BBIUUCIUTENIbHASI CIIOKHOCTh MOJICIIH B CIIy4yasiX U30bITOYHOM JieTaIn3aInu
OoTHCaHMsI 00BEKTOB U MPOIIECCOB.

Cratbs [24] nmocesmieHa ucnoib3oBannto OM B cucteMe oOecrieueHus: 0€301acHOT0 CTPOUTEIHCTBA U PEHOBAIIMH
B paMKax noaxona Building Information Modelling (BIM). Tlpennoxxena OM yrpo3 >KW3HH W 37J0POBBIO B TIpoIiecce
peHoBanuu 37aHui, peanu3oBanHas Ha UML u cpenctBax Protégé API. OM nozeonsiem 6vis81amv Spynnwl yepo3 300-
POBbIO 6 npoyecce PeHoBAYUY UCXO0SI U3 MOOeIU 00BEKMA PeHosayuu U UCHOIb3YEMbIX NPABUL TOSUECKO20 BbIBOOU.
[IpenocraBnenne HHPOPMAIMH TTOJIB30BATENIO OcylecTBiIsseTcs yepe3 GUIL

B pabore [25] paccMoTpeHns! Borpock! Banunanuu 1 Bepudukanun [10 mocpencTBoM NpuMeHEHHs TECTUPYIOIHX
oHrtosoruil. IlpeacraBneH cucTeMaTHuecKuil MOAX0A K IMOCTPOCHUIO OHTONOrUU TecTupoBanus [10, nepeuncieHs! Bo-
IIPOCHI KOMIETEHIIMH, Ha KOTOPbIE JI0JDKHA OTBEYATh 3aJaHHasi OHTOJIOTHS. [IpednodiceHo ucnonb306ams OHMONO2UY 6
rkauecmee b3 u cpedcmea doxymenmuposanus npoyecca mecmuposanus.

B cratpe [26] paccMOTpeHO IPIMEHEHHE amnapaTa OHTOJIOTHIECKOTO OIMMCAHUS B IEJISIX KOHCONMUIAINN YKCIIePT-
HBIX 3HaHUI 00 00BEeKTax M Ipoleccax nepepadaThBaroNIIeii mpoMbIIuIeHHOCTH. [Ipencrapnena cxema (HyHKIIHOHATb-
HOW apXUTEKTyphl (hpeiiMBOpKa OHTOJIOTHYECKOTO ONMHCaHWA O0BEKTOB. OmHCcaHO B3aWMOJCHCTBUE IIOJB30BATENS U
9KCIepTa C paccMaTpuBaeMbIM QpeiMBOpKOM. [Ipedcmasnen annapam eusyaiuzayuu 3Hanull 6 sude P-epaghos, wupo-
KO npumeHsemvlx 8 nepepabamsisaroujell ompaciu. [IpuMEHeHHE OHTOIIOTHH PAacCMOTPEHO Ha MPUMEpax YCTaHOBKHU
[IPOM3BOJICTBA ATUJIEHA M TUIIOBOTO XMMHUECKOT0 Ipoliecca. HanonHneHne MoJIesin OCyIIECTBIISIETCS] BpYYHYIO C OMOPOii
Ha MoJieJb JaHHbIX 1SO 15926.

B cratbe [27] npencraBieHO co3aHHE CUCTEMbI MOJIEPIKKH MOCTPOSHHS JI0KA3aTelIbCTB C MCIIOJIb30BAHUEM HH-
CTPYMEHTOB IUTaTGOPMBI OHTOJIOTHUecKoro mMoaenupoBanus [ACPaaS. Peanusosanbi makue KOMNOHEHMbl CUCHEMbL
Kak pedakmop 6a3zvl Mamemamudeckux 3HAHUll, peoaKkmop mMooenu OHmoao2uu 6asvl Mamemamuieckux 3HaHull, pe-
daxmop 6azvl cnocob08 paccylicoenull, umepamueHvlil 6epUPUKAmMop d0Ka3amerbCcme u unmepgetic noivzosamens. B
pabore nmoapa3zymeBaeTcs pydHOH METO 1 HAIIOJIHEHHSI OHTOJIOTHH.

PaGota [28] nocsimena ucnonszoBanuro OM MOODY, paspabareiBaeMoil B penakrope Protégé, nist onucanus
HBOJIIOLMOHHBIX aJTOPUTMOB M MYJIBTHOOBEKTHOW onTUMU3auuu. Onucan npoyecc noCmpoeHust OHMOL02UU AGIMOMA-
MU4ecKo2o co30aHust KOHYUSYpayuil I60II0YUOHHBIX AI2OPUMMOS, UX IKCNOPMA 60 GHEUIHUE CUCTEMDL.

B pabore [29] paccMOTpeHO MOCTPOEHHE OHTOJIOTHH JUIsl aBTOMATU3aIMU IIPOLIECCOB MMPOEKTUPOBAHUS TPYOOTIPO-
BOJIHBIX CHCTEM JHEPTeTHKU. [Ipednodicern nooxod k paspabomie komniekchol cucmemvl OP, exnouaroweti memaon-
monoeuro, onmonozcuu IIpO, onmonocuu 3adau, onmoaocuu I10. OM SBIAIOTCSA CPEICTBOM 3ampoca WHPOPMAIUU U3
BJl, cuctemoii 00pabOTKN W CTPYKTYypHpPOBaHUS HMH(POPMAIINH, CPEACTBOM aBTOMAaTHUYeCKoro pemeHus 3amad [IpO.
[IpumMeHeHne peIcTaBIeHHON METOIOJIOTHH ITOKa3aHo Ha MIPUMEpe ONTUMH3AINN THAMETPOB TPYOOIIPOBOIOB.

[Toxxox K OHTOJIOTHYECKOMY OTIHCAHUIO TIPH CO3JaHNHU ITU(PPOBBIX TBOWHUKOB CHCTEM dHEPTETUKH MPEACTABJICH B
pabotax [30, 31]. PaccMoTpeHO mpuMeHEHHE TUPPOBBHIX 00BEKTOB TOIUTMBHO-YHEPTETHIECKOTO KOMILIEKCa B 3aJadax
MIPOTHO3UPOBAHMS, ITAIbl MOCTPOCHHS MOJEIN IU(PPOBOTO 00BEKTA.
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ITonxoa K OHTOJIOrMYECKOMY ONUCAHMIO CJIOKHOW OpraHU3allMOHHO-TEXHUYECKON CHCTEMBI YIpaBJIEHUS MOKa3aH
B pabote [32]. /Ipeocmasisiemcs nonesnvim cosmewyenue opeanu3ayuuoOHHbIX OHMON02ULL, NOCIMPOEHHBIX C UCHOIb308A-
HUem 0aHHO20 NOOX00d, U OHMONIOSUU MEXHOIOSUUECKUX NPOYECCos, pACCMOMPEHHbIX 6 Opyaux pabomax. 11o100HBIH
CHHTE3 MOJIeNIeH TT03BONIUT c(hopMUpPOBATh OOJIee TOTHYIO MOeTh paccMaTpuBaemoii [1pO.

B craree [33] mokazaHO NMpPUMEHEHHE OHTOJOIMYECKOTO MOAXOAa B Mpolecce pa3pabOTKe WHTEIEKTYalIbHBIX
CIITP (UCIIIIP). Ha sazvike 0eCKpUnNYUOHHOU J102UKU NpugedeHsl nepeunu npumersemvix oas paspadomku VCIITIP
mexHoI02ull, NPUHYUNo8 u nooxooos. lpencrapnena apxurekrypa tunosoit MCIIIIP.

B pabote [34] moka3zaHO HCIIONB30BaHHE OHTOJOTHYECKOro moaxona M co3nanust CIITIP auarsoctukm 3a6ore-
BaHUIl U cUHAPOMOB. [Iyis pa3pabOTKU KCIOJB30BaHbI cpeacTBa obnaunoil miarhopmel [ACPaaS. Ilpeocmasnennas
OHMOJI02UA NO360Aem A8MOMAMUSUPOBAHHBIM 00PA3OM POPMUPOSAMb SHAHUA O OUASHOCIUKE 3a001e6aHuUll 6 3a8U-
CUMOCIU OM UX KIACCUPUKAYUU.

[Ipumenenne OM B co3nanuu BIM-cuctem paccMoTpeHo B pabote [35]. IIpednosicena apxumexmypa CIIIIP, co-
crosimeid 3 OM, B/l u mMeranaHHbIX 00 00BEKTax CTPOUTENBCTBA, MOJIB30BATEIBCKOTO MHTEpdelica GOopMUPOBAHUS
pexomenmanuii. [Ipemmaraercs 10 ¢ ucnonp3oBanuem texnonoruit SOL, OPC UA, RESTful u B3.

B crarbe [36] npexncrasien npumep npuMeneHusst OM B mporpaMMHO-aHaJIUTHYECKOM KOMIUIEKCE CHCTEMBI 00ec-
TIEYCHUS] YCTOWUYNBOCTH KauecTBa IEKTPOIHEPTUH. [Ipednosicena mMoodensb 63aumooeticmausi aBTOMaTU3NPOBAHHBIX CH-
creM, b/l n b3. Onucan nporecc UMHTaNWK NPUHATHS PELICHUH 3a c4ET ammapara 0a3bl MPaBWI U AMHAMHUYECKOTO
rpada. IIpeanoxeno nonoiaaenne OM HelipoceTeBOI MOAETH U MOJCPHHU3ALNH allTOpUTMa 00paOOTKH OTKIIOHEHHH
TUTAHOBBIX TIOKa3aTesei AJIEKTPOIHEPruH OT (pakTniyeckux. PaccMoTpeno npuMmenenne b3 B kagecTBe Mozenu nudpo-
BOTO IBOMHUKA B TEXHOJOTMYECKUX M YIIPABICHUYECKHX ACHEKTaX 00BEKTa.

B cratee [37] paccmoTpeHa apXUTEKTypa HHTEIUIEKTyaIbHON KOHTPOIBbHO-aBAPHITHON CHCTEMBI, HHTETPHPYIOIIEeH
OHTOJIOTHUECKYI0 B3 ¢ cucremoll TMarHOCTUKM aBTOHOMHBIX HEOOMTAEMbIX ITOJBOJHBIX ammaparos. [Ipediacaemcs
cucmema 0o6pabomku OaHHBIX CEHCOPOE8 Ol A0anMayuy K deaputinbiM cumyayusm. JJaHHble O TNarHOCTUIECKUX CHUTY-
amsIX W KoH(purypamusax ammapatoB xpassarcs B b3. [ Begenus b3 ncnons3yrores cpenctsa miatdopmsl I4CPaasS;
MIPOTOTHIIEI HHTEIUIEKTYaIbHONH KOHTPOIBbHO-aBaPUHHON CHCTEMBI M peraTess pa3padoTaHbl Ha sS3bIKe Python.

Cpasnenue paccmompennbix n00X0008 No cmeneHu asmomamuzayuu npoyeccos pabomol ¢ OP

MpeACTaBICHO B Tabnwuile 1.

5 PesynbTatbl aHanM3a cteneHn aBTomatusauyum paéort c OP

Jlns cpaBHeHUs paboT, MpUBEAEHHBIX B Tabiauue 1, BBeJeHa cucTeMa OLICHUBAHMUs, MTPEICTaB-
neHHas B Tabnuue 2. Ilpu cpaBHEHMM Y4HTBIBAIOTCS MHCTPYMEHTBHI aBTOMATHU3allMU MpU padboTe ¢
CIIIIP, ctpyktypsl T-box u A-box OM He paccMaTpHUBarOTCsl.

C yuéToM cHCTEeMBl OLICHOK, YKa3aHHBIX B TaOjuIe 2, MO AaHHBIM Tabmuipl | cocraBieHa
ycpeaHEHHAas OlIEHKa CTENEeHM BHEAPEHUS IMOAXO0JI0B K aBToMaru3zauuu padborel ¢ OM. I'paduye-
CKO€ OTOOpakeHUe JAAHHOM OLEHKH MOKa3aHO Ha pucyHke 3. M3 pucyHka 3 BHJIHO, YTO IpoILEecc
co3nanusg OM HauMmeHee aBTOMaTU3UMPOBAH B MPUKIAIHbIX oHTONOrUsX [1pO.

N3 paccMOTpeHHBIX paboT MOXKHO OTMETUTh 0OJIbIIOE BHUMaHKE (POPMUPOBAHHUIO TE3aypyCcOB
[IpO, cocraBieHnI0 OrpaHUYEHUN M MPaBUI JIOTMYECKOIO BbIBOJA. B Tperu ciydaeB Te3aypychl
(bopMHUpYIOTCS HA OCHOBAaHMM METAOHTOJIOTMI MM HakomieHHbIX b3. OTpakeHune TeMrnopanbHOTO
acreKTa IpejacTaBieHus: o0bekTa peanusyercs B Tex OM, Uisi KOTOPBIX MOApPa3yMEBAETCsl UHTE-
rpamus ¢ aBTOMaTU3UPOBAHHBIMUA CUCTEMaMH WM HU(PPOBBIMU IBOHHUKAMHU.

B paccmoTpeHHBIX paboTax MpeanararTcs pa3IMuyHbIe MOAXO0Jbl U CTPYKTYpPbI ISl (popMupo-
BaHHUS CJIOKHBIX KOHLIENITOB U3 MpOCThIX. [Ipoliecc HanoJHEHUs: OHTOIOIMH 3a4acTylo IIpeIoiara-
eTcs OCYLIECTBIATh BPYUHYIO WJIM Ha OCHOBAHUM YK€ HOPMaJIM30BaHHbIX, MAIIMHOUYNUTAEMBIX JaH-
HBIX. MeHblIIe BHUMAHUS yJENSETCs mpolieccaM BaluJaluu A-box U MHTETPAllUi OHTOJIOTHH C CH-
CTEMaMH peaJlbHOTO BPEMEHHU.

3HaYMUTENbHBIN 00BEM (haKTHUECKOM MH(POPMALIUU COJEPKUTCA B CXEMax, YepTekax U Tadbiu-
1[aX, OJJHAKO OHM IPAKTUYECKH HE PACCMATPUBAOTCS KaK MCTOUYHUKU MH(DOPMALMU ISl HAIlOJIHE-
Hus A-box.
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Tabmmma 1 — CpaBHeHHE peanu3anuii ccTeM HHYOPMAIIMOHHOTO 00eCIeUeHIsI HA OCHOBE OHTOJIOTHUECKUX MOJIeNeH

LN TexHoIOrn4ecKue cpecTna O
AaBTOMAaTHU3AU ERUKEHHE Hcn. meta
HanmenoBanune paboThl acrekTa o
Co3na- | Hamon- Onro- S3p1kn OHTOJIOTHH
Hcn. Hcn. ACY BpEMEHHU
HHE HEHHE mwiarpopma | OOII
ABTOMaTHYeCKOEe KOH(OUTYPHPOBAHHE Protégé Python, Her Mopnens Her
CHCTEMBI [IOI'OTOBKH ra3a Ha OCHOBE A owlready nporecca
OHTOJIOTHYECKHX Mojenei [22] HA 2
Ontology-based computer aid for the o Her Python, Her Mopuens Her,
automation of HAZOP studies [23] Y.A. owlready nporecca [UIAHUPYETCS
2 ISO 15926
An ontology-based tool for safety Protégé C# Her Mopensb Her
management in building renovation A nporecca
projects [24] A
ROo0ST-Reference Ontology on Soft- o Protégé Her Her Mopenb SABiO, UFO
ware Testing [25] API, nporecca
YA OntoUML
An ontology-based procedure 7 | Protégé, Her Her Mopenb ISO 15926
knowledge framework for the process Neo4J nporecca
industry [26]
Peanu3aiust 000JI0YKH U ITOpTaa TACPaaS Her Her Her ba3bl 3HaHNMi
3HAHUH 110 BepupUKaUU MaTeMaTu- IACPaaS
YECKHX J0Ka3aTeNbCTB Ha IuIaThopme HA.
TACPaaS [27] A
MOODY An ontology-driven frame- Protégé Her Her Her MuTterpanus
work for standardizing multi- ¢ OPTION
objective evolutionary algorithms [28]
PazpaboTka OHTOJIOTHI 1J1st aBTOMA- Her Java, Her Her Her
THU3ALMHU BbIYMCIUTEIIbHBIX IIPOIEC- C++,
Y.A.
COB IIPH IPOEKTHPOBAHUH TPYOOIIPO- Python,
BOJIHBIX CUCTEM PHEPreTHKHU [29] Fortran
CeMaHTHYECKOE MOJIEINPOBAHNE IIPU YA, Her Her Iudppossie Ha cropone | Her
MIOCTPOCHUH IIU(PPOBBIX TBOHHUKOB JTAHHBIX JTAHHBIX JIBOIHUKH i poBoro
JHEPreTUYECKUX OOBEKTOB U CHCTEM; JIBOMHHKA
OHTOJIOTHYECKHH ITOJXO0JT K TOCTPOe- H.A.
HHIO IU(POBEIX IBOIHIKOB 0OBEKTOB
u cucteM 3Hepreruku [30, 31] HA.
OHTOJIOrNYEeCKUi TTOJIXO/ K IpeJi- Her Her Her Monens Her
CTaBJICHHUIO 3HAHUH O METOLOIOTHU JTAHHBIX JAHHBIX mporecca
MOJICTTMPOBAHHUS CIIOKHOM CHCTEMBI HA.
ynpasienus [32]
Mopenb KOMIIEKCHOH MOJJIEPIKKU Fuseki, Her Her Her Oran BeIOOpa
Pa3pabOTKH HHTEIUICKTYaIbHBIX Protégé JTaHHBIX 6a30BBIX
CIITIP [33] OHTOJIOTHI
OHTOJIOrHSI MEAUIIMHCKOM JUArHO- YA IACPaaS Her Her [a, unrep- Basel 3HaHmit
CTHUKH Il MHTEJUIEKTYaJIbHBIX CH- o BaJibl U IACPaaS
CTEM IOJUIEPKKH IIPUHATHS PEIIECHUH Y.A. €JIMHMILBI
[34] U3MEpEHUs
BpEMEHI
Ontology-Based Expert System for Her Python Her Her AEC/FM,
Automated Monitoring of Building JTAaHHBIX BPO, OMG u
Energy Systems [35] Ip.
DopMUpPOBaHNE MOJECIN HHTEIICKTY- Protégé Her ERP, Ja, ucr. Her
AJIBHOTO MPOTPaMMHOT0 aHATUTHYC- SCADA, JTUHaMHYe-
CKOro KOMILIEKCa B JIEKTPOdHEpre- ACKYD CKHX
Tuke [36] rpagoB
Onucanue ¥ AMarHOCTUPOBAHHE A IACPaaS Python Cucrema Jla, npu baspl 3Hanmit
HEUCIIPAaBHOCTEH B aBTOHOMHBIX A JIMarHOCTU- | YTEHUU IACPaaS
HEOOHTAaeMBIX TIOJBOIHBIX alapaTax xu AHITA aTOMAapHBIX
Ha OCHOBE OHTOJIOrHit [37] MIPU3HAKOB
MIOTOKOB
JIMaTHOCTH-
YECKHUX
JTAHHBIX

Cokpawjenus: >tarn He aBromarm3uposad (H.A.), vactnano aBTomatnsnposat (U.A.), aBToMatn3upoBaH (A), ucrons3oBanue (M),
aBTOMAaTU3UPOBaHHBIE cucTeMBbI ynpasieHus (ACY), 00beKTHO-0pHeHTHpOoBaHHOE Tporpammuposanue (OOIT).
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Tabnmma 2 — Tabnwma oreHUBaHUS TOAXO00B K TOCcTpoeHuto cucteM MO

Ornenka
[Tapametp
1 2 3
ABToMaTH3anys dTana paboTsl ¢ | DTam He aBTOMATH3U- | DTall 9acTHYHO aBTOMa- OTan aBTOMaTH3UPOBaH
OHTOJIOTHYECKHM PECYPCOM poBaH THU3UPOBAH

ACIICKTa paCCMOTPCHUSA

OTpameHne TEMIIOPAJILHOT'O

TemnopanbHblii ac-
IEKT HE OTPAKEH

TemmopanbHbIi aCIIEKT
OTpaXEH BHE OHTOJIOIUU

TemnopanbHbIi aCIEKT
OTpaxX€H B OHTOJIOIUU

IlepeuncnonbzoBanue

bazoBas onrosiorus

[TpexycMoTpeH BoIGOD
0a30BOI OHTOJIOTHHA

VYkazaHa uCHosb3yeMast
0a30Bas OHTOJIOIUS

OHTOJIOTMYECKUX MOJCCH HC MCIOJIB3YCTCA

OTtpaxeHue
TEMITOPATBHOCTH

ABTOMAaTHU3UPOBAHHOE
UCTIONIb30BAHUE

[lepencnonbs3oBanue
TOTOBBIX MO/Iefiel

/ ABTOMaTU3MPOBAHHOE
co3/aHue

ABTOMAaTH3MPOBAHHOE
HaroJIHEHHE

PI/IcyHOK 3- YCpeﬂHéHHaﬂ OIICHKA CTCIICHU aBTOMATHU3alluH CUCTEM I/IH(i)OpMaL[I/IOHHOFO obecreueHust
Ha OCHOBE OHTOJIOTMYCCKHUX MO,HGHGﬁ (pacum(prBKa YHCIIOBBIX 3HAYCHHUI JaHa B Ta6J'H/II_l€ 2)

Haubonbiiee pacrpocTpaneHre UMEIOT TTOAXO0/AbI K aBTOMATH3aIUU UCTIOIh30BaHMs HH(pOpMa-
MU, COJEpKAIIEICs B OHTOJOTMH. JTOMY CIOCOOCTBYET BBICOKAas JOCTYMHOCTH MPOrPaMMHBIX
OMOIMOTEK SI3bIKA TPOTrPAMMUPOBAHUS Python, MO3BOJISIONINX OCYIIECTBIISITH 3alPOCHl K MOJIETH U
uX 00paboTKy B paMKax 00bEKTHO-OPUEHTUPOBAHHOTO MOIX0/.

CrnenyeT OTMETUTh BBICOKYIO CTEIEHb MEPEUCIIONb30BaHUs OHTOJIOIHM, CBOOOIHO pa3MemEH-
HbIX B ceT WHTtepHeT. [LInpoko mpUMEHSIOTCS OHTOJOTUYECKHE PEAAKTOPHI, PacHpOoCTpaHsieMble
cBOOOHO WK B 00J1aKe, a MPONPUETAPHbIE CUCTEMBI - CYIIIECTBEHHO MEHBbIIIE.

3aknroyeHue

B paGorte mpencraBieH 0030p OHTONOTMYECKUX (PEHMBOPKOB, MOIXOJ0B K aBTOMATH3AIUU
IpoLeccoB pa3pabOTKu, HaroJHeHusl U ucnoibs3oBanuss OP. B xone ananu3a BBISIBIIEH HEIOCTATOK
MOJIXO0JIOB K aBTOMATH3UPOBaHHOMY (opmupoBanuto 7-box ontonoruu. [Ipencrasusercs nepcrex-
TUBHBIM NipuMeHeHue LLM nist HanoaHeHus: A-box OHTOJIOTHUU MO TaHHBIM HECTPYKTYPUPOBAHHBIX
TEKCTOBBIX JIOKYMEHTOB. Pacnpoctpaneno ucnonbp3zoBanue OM BMecCTe ¢ MPOrpaMMHBIMU OUOIIHO-
TEeKaMU fA3bIKa MporpaMMHUpoBaHus Python u metaoHToorusiMU. OTMeUaeTcsi Majiasi CTerieHb UHTe-
rpauu OM c cuctemMamMu pealbHOr0 BPEMEHM, HEJOCTAaTOK OMMCAHHUS METOJIMK aBTOMAaTH3alUU
MPOLIECCOB KOHBEpTAlMK MH(opManuu 13 Tadnui u cxeM B OM, BanuIanuu HAMOJIHEHUS MOJIEIH
u e€ pehakTopuHra. YKazaHHbIE aclIeKThl aBTOMaTU3auu padboTsl ¢ OP MOXKHO paccMaTpuBaTh Kak
NEePCIEKTUBHbIC HAMPABICHUS ajbHEHIINX HCCIEA0BaHUM.
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Abstract

Ontological models are extensively used in information support systems that offer resources and services for solving
management, design, and scientific and technical problems. Specifically, domain ontologies are commonly utilized in
decision support systems. In the ontological modeling of complex systems, there arises a need to automate the processes
of handling ontological resources. This work discusses the main software systems and methodologies for ontological
modeling, approaches to automating the processes of creating, populating, and using ontological models, and considers
the temporal aspect of the ontological representation of objects. The aim of the work is to explore methods for automat-
ing the life cycle of ontological resources and to analyze the extent of their adaptation in applied ontologies. The work
highlights a relatively high degree of automation in the process of populating ontologies and the use of large language
models in this process. However, it points out the lack of methods for automating the conversion of information from
tables and diagrams into ontological models, as well as for validating and processing the content of the model. Promis-
ing directions for automating work with ontological resources are also indicated.
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