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B pabGore paccMmarpuBaeTcsi MOAXOJX K IOCTPOECHUIO rpada 3HAHUM Ha OCHOBE
OHTOJIOTHYECKOTO TIPE/ICTABJICHUSI HAYYHBIX HPEAMETHBIX O0JIACTeH CpeICTBAMHM CEMaHTHYECKON
oubmuorexkn LibMeta [1]. U3noxenue omupaeTcs Ha TOHSATHSA, CBS3aHHBICE ¢ WHMOpManuend u
MHTEJJIEKTyaJIbHBIM AHAJIM30M JAHHBIX, TAKUE KaK 3HAHME, W3BJICUYCHHUE 3HAHUI, OHTOJIOTU
IpEeIMETHOM o00slacTH, HayuyHas HpeaMeTHas o0jacTh, Te3aypyc, CeMaHTHdeckas wLudpoBas
O6ubnmoreka, WHPOPMAMOHHAS  TMOTPEOHOCTH  MOJB30BATENS, METOA  OHTOJIOTHYECKOTO
IIPOEKTUPOBAHUS U COOCTBEHHO Ipad 3HAHUH.

I'pad 3HaHMI TIpencTaBiIseT coOol 0a3zy 3HAHUH, KOTOPAsl MCIOJIB3YEeT MOJAEIh JAHHBIX HIU
TOIIOJIOTUIO, CTPYKTYPUPOBaHHYIO rpadom, 11 MHTerpanuu JaHHbIX. HazHaueHue rpada 3HaHui
COCTOUT B U3BJICUCHUU 3HAHMM U3 MUCTOYHUKOB JaHHBIX [2, 3] W mpeacTaBieHUU ITHUX 3HAHUM B
Buze Mojenu (rpada), KoTopas ONpeaesseT CYIHOCTH M OTHOLIeHHs Mexay Humu. K uuciy
aKTyaJbHBIX 33/1a4 OTHOCSTCS TIOCTPOEHHUE rpada 3HAHWN HAyYHOU MPEIMETHON 00JacT U BBIOOP
TEXHOJIOTUH ero noctpoeHus. Hopas BepimHa Te3aypyca npeJMeTHOW 001acTH MOSBIAETCS, €Cln
npu aHanuze (mpenoOpaboTke) TMEepBUYHBIX JAaHHBIX (cTareil) BBIABIEH HOBBIM TEpMUH,
o0o3HaYaOMUNA TIOHATHE H3TOM MpeAMETHON 00JacTH, HO paHee OH He BcTpedaiucs (Uiu
OTCYTCTBOBaJI) B Te3aypyce. 3ajaya IOMOJHEHUS MOXeT TpaHC(HOPMHUPOBAThCS B 3a1ady
BCcTpauBaHus B Tpad [4], Koraa ouH U3 y3JI0B 3aMeHseTCst moarpadom.

Ha ocnoBe LibMeta ectp perienue npo6ieM nocTpoeHus rpada 3HaHUNH B OHTOJIOTHYECKOM
MpOeKTUpoBaHUM [5] C JocTpaMBaHMEM Ha OCHOBAaHUM MH(OPMAIIMOHHOTO 3ampoca OT
noJyp3oBarens. i MaTeMaTHUeCKuX 3HaHUM aHalorv4yHas uzaes ObLIa 3aJ0XKeHa elle 3a70Jro 10
MOSIBJICHUSI TEXHOJIOTUM TOCTpoeHUs rpada 3HaHUM Kak cmocod oOecredeHus JOCTyIa
ucclefoBaTeNneil K Hay4HbIM pe3ysibTataM Bo BcemupHoi mMaTemarudeckoit Oubmuorexke (WDML
[6]). Ontonorust uudposoit O6ubmmorekn LibMeta ompenenser CTpyKTypy JHAaHHBIX KOHTEHTa
6ubnuorexku. KaxoMmy 3JIeMEHTY JaHHBIX, 3arpyKEHHbIX B OHMOIMOTEKY, MOYKHO COIOCTAaBUTh
BEPIIMHY OHTOJIOTMH, OTPEIEIISIONIYIO MOJIOKEHNE IEeMEHTa JaHHBIX B oHTosornu. Ha ocHOBaHuu
CBsI3ell OHTOJIOTHH M CBS3€H, ONpE/IETICHHBIX Ha 3Tale MPOEKTHPOBAHUS, MOKHO MOCTPOUTH Tpad
naHHbIX. J[aHHBIE TpeaMEeTHOW 00JIacTH MOXKHO MpEeACTaBUTh Kak Tpad, CTPYKTypa KOTOPOIo
OIIPEAEIAETCS OHTOJIOTUEHN, BEPUIMHBI (CTAThbU) — JK3EMIUIAPHl JIEMEHTOB OHTOJOTHH, CBSI3U —
cBA3M Te3aypyca. JlanpHelmme ucclieJOBaHMS TMOCBSAIIEHBl TMPUMEHEHUIO  aJIrOpPUTMOB
HCKYCCTBEHHOT'O MHTEJUIEKTa I W3BJICYEHMS 3HAHUI HAa OCHOBE SHIMKIIONEIMU M HAMOJIHEHHUSA
OHOIMOTEKH.

Pabora yactuuno noanepxkana Poccuiickum HaydHbIM (HOHIOM, TIPOEKT 22-21-00449.
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The paper considers an approach to building a knowledge graph based on the ontological
representation of scientific subject areas using the semantic library LibMeta [1]. This work is based
on concepts related to information and data mining, such as knowledge, knowledge extraction,
domain ontology, scientific domain, thesaurus, semantic digital library, user information need,
ontological design method and, in fact, the knowledge graph.

A knowledge graph is a knowledge base that uses a graph-structured data model or topology
to integrate data. The purpose of a knowledge graph is to extract knowledge from data sources [2,
3] and represent this knowledge in the form of a model (graph) that defines entities and
relationships between them. Among the urgent tasks are the construction of a knowledge graph of a
scientific subject area and the choice of technology for its construction. A new top of the subject
area thesaurus appears if, during the analysis (preprocessing) of primary data (articles), a new term
denoting the concept of this subject area is identified, but it has not been previously encountered (or
was absent) in the thesaurus. The replenishment problem can be transformed into a graph
embedding problem [4] when one of the nodes is replaced by a subgraph.

For a knowledge graph based on LibMeta, there is a solution to the construction problems in
ontological design [5] with completion based on an information request from the user. For
mathematical knowledge, a similar idea was laid down long before the advent of knowledge graph
technology as a way to provide researchers with access to scientific results in the World
Mathematical Library WDML [6].The LibMeta digital library ontology defines the data structure of
the library content. Each data element loaded into the library can be associated with an ontology
vertex that determines the position of the data element in the ontology. Based on the ontology links
and the links defined at the design stage, you can build a data graph. Domain data can be
represented as a graph whose structure is determined by the ontology, vertices (articles) are
instances of ontology elements, links are thesaurus links. Further research is devoted to the use of
artificial intelligence algorithms for extracting knowledge from the subject area based on the
encyclopedia and filling the library.

This work was supported by budget topics of the Ministry of Science and Higher Education of
the Russian Federation 'Mathematical methods for data analysis and forecasting' and particular the
Russian Science Foundation, grant No. 22-21-00449.
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Bonpocs! pa3BuTHs ucciaenoBanuii B o0aactu uckycctBeHHoro uHremiekta (M) ¢ momenTa
CO3/IaHUS BBIUMCIUTEIHHBIX MAIIUH BCETJAa 3aHUMAld BHHMAaHHUE YYCHBIX U Pa3padOTIYMKOB
BBIUMCJIUTENIFHOM TEXHUKU C LENbI0 €€ NPUMEHEHUS B pa3IUYHbIX cdepax dYeToBeHeCKOon
JeSITeIbHOCTH M Pa3BUTHH COBPEMEHHOro obmiectBa. Havano uccinenoBaHusiM OBUIO MOJIOKEHO B
pabdorax .M. bBap3gunsa, O. biaoM 10 U3BICUCHHIO TPEACIbHBIX  (QYHKIMHA IO
MOCIIEZIOBATEILHOCTSM HAYaJIbHBIX JTaHHBIX, UMHU OBUIM TOCTPOCHBI TEPBHIC KOHTPIPHUMEPHI, a
Tak)Ke ObLTU Pa3BUTHI ApyTue ociabiaeHHble TpeOOBAaHUS MMOMCKA, KOTOPHIE BBUTMIMCH B MAalTHHHOE
oOyuenue. B mocnennee BpeMsi Ha My TH YCIIEXOB B 337jadaxX pacro3HaBaHUs 00pa3oB U MOCTPOCHUS
cucteM OoOpaOOTKM €CTECTBEHHOTO S3bIKa, CHUCTEM IMEpeBOJa, CUCTEeM OOpabOTKHM CHMBOJIBHOMN
nH(pOpMAallMM BHOBb BO3HHKJIM HJIEM PACIIUPEHHUS BO3MOXKHOCTECH MPUMCHEHHMS MAIIUH B
npo0biieMax HayKH, MHXXCHEPUH U IPYTHX paHee MPUCYIIUX JIMIIb YEI0BEKY BUIAX NESTEIbHOCTH.

Jlornueckue ucciaenoBaHUs JieKaT B OCHOBE COBpeMEHHbIX MT-TexHOIOrMH M pa3BUTHUSA
MetonoB nosepuresnbHoro MU. Bpicokas oneHka W NpU3HAHUE BBIJAOLIEHCS POJU JIOTUKU B
Pa3BUTUH HAY4YHOIO IOAXO0Ja K HCCIIEIOBAaHUIO OKPY’KAIOLIEr0 HAacC MUpa M B Pa3BUTHM HOBBIX
TEXHOJIOTHH ToCHy X ocHoBaHueM oObsBieHnss FOHECKO 14 suBaps JlHem Jorukw.
I'enepanpabivM gupexktopom FOHECKO Opps Asyne 6put0 B 2018 romy ormedeno, uto «B XXI
BEKE JIOTMKA KaK JHUCIMIUIMHA OKa3ajach, KAK HUKOTJA MPEXJe, COBPEMEHHON M aKTyaJbHOMU IS
Hamwx OOIMECTB M HAMIMX JKOHOMHUK. Tak, BBIUMCIHTENbHAs TEXHUKA W IUdpoBas cpena
MPEJICTABISAIOT COOOM TEXHOJOTHH, W3HAYallbHO OCHOBAaHHBIE HAa MPHUHIIMIAX JIOTHYECKOTO H
alropuTMu4eckoro MeinuieHus». Ha 3acemanun Ilpesuamyma PAH mno Bompocy HNU Gbuia
nocrasiieHa npobiema noBepurensbHoro MU B paspaboTke HaydHBIX OCHOB M TexHomoruit MU,
KoTopasi TpeOyeT KOMIUIEKCHBIX MWCCJIEI0BaHUM, HauyuHas C METOJOJIOTMM U 3aKaH4YuBas
npoGiemMaMu 6€30MacHOCTH UCIIOJIB30BAHUS CJIOKHBIX MPOTPAMMHBIX M MAITUHHBIX KOMILJIEKCOB.

B M CO PAH nox pykosoactsoMm akagemukos FO.JI. Epmosa n C.C. I'onHuapoBa Obuin
VHULIMMPOBAHBI UCCIEN0BAHMS [1] O MOCTPOEHUIO HE UMIIEPATUBHOIO, & IECKPUIITUBHOIO SI3bIKA
MIPOrpaMMUPOBAHMSI Ha OCHOBE JIOTUYECKHM OOOCHOBAHHOTO 3a/JlayHOr0 I0AX0/a UM IOCTPOEHUs
BBIUMCIMMOCTH Ha aOCTPaKTHBIX MojemsaX. [locTpoeH Jorudeckuii 3k IpOrpaMMUpPOBAHUS U €T0
MOJIMHOMHAJIbHAST BepcHsi [2] Ha OCHOBE Pa3BUTHS TEOPUU HEMOIBMKHBIX TOYEK MOHOTOHHBIX
JOrMYecKux ornepatopoB bappaiica [3], 4TO MO3BONMIIO YCIEIIHO pPEaIN30BaTh IPOrPaAMMHBIE
CHUCTEMBbI, TMOJYYUTh YCICIIHO pEeaJu30BaHHbIE MPOrpaMMbl JJII COBPEMEHHBIX 3a7ad B
TEJIEKOMMYHUKAIUAX, YIIPABICHUN CUCTEMaMH IUIATEXeH, aHanu3e TeHeTHYecko nHdopManuu u
JIPYTUX, KOTOPbl€ HMMEIOT SICHYIO JIOTMUECKYI) OCHOBY M TMO3BOJSIOT JeJaTh KOPPEKTHBIE HX
MoaubUKaIUi U HOBBIX YCIOBHH H 3aa4.

CamMa MmocTaHOBKA 3a/1auyd HAUMHAETCS C TIOCTPOSHUSI OHTOJIOTHH MPEAMETHON 00IacTu U ee
Tpex JTanoB (opMmaiu3alud B paMKax M CPEACTBAMHU JIOTUYECKOTO S3bIKA, TMPEAJIOKEHHBIX
QITOPUTMOB U UX MPOTPaMMHBIX peajin3aluii, a TaKKe aHalin3a B3aMMOOTHOIICHUM ATHUX TpeX
ypoBHEW ¢dopmaim3aiuii. B OCHOBY MOCTpOCHHS MaTeMaTHYeCKOW TEOPHUH CEMaHTHYECKOTO
nmoaxoja OBLUTM TIOJNIOKEHBI AU sI3bIKa MporpaMMupoBaHusi l[Iposor, Teopust JOMyCTUMBIX
MHOXECTB, KJIaCCHUYECKas TEOpHUs BBIYMCIMMOCTH, BKJIIOYas OTHOCHUTEIBHYIO BBIYHCIUMOCTB C
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