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AnnHoranus. [IpencTaBneHo omnrcaHue MOIX0A0B, JISKAIINX B OCHOBE pa3padarsiBaemoit B UITY
PAH HuadopmanuoHHOH cucTeMbl aHanmn3a HaydHo# aestenpHocTd (MCAH/I) B oOmact Teopun
ynpasienus. Onucana onronorust UCAH/I, opreHTHpOBaHHAS Ha MIPEICTaBICHAE M COOP 3HAHUI
B 00JIaCTH TEOPHH YIPABICHHS: KaK HAYYHOTO 3HAHUS (OHTOJIOTHS TEOPUH YIIPABICHHS), TaK H
3HAHMH, CBSI3aHHBIX C HAYYHOH IEATEIbHOCTHIO areHTOB B JAHHOHM 00iacT (opraHusanuii, xyp-
HaJIOB, KOH(EPEHIMI U OTHEeNBHBIX HCClleoBaTeneii). JlaHa cxema MOCTPOCHHOI Ha OCHOBE OH-
tonoruu apxutekTypsl MCAHJ] kak ClOXKHOTO IPOrpaMMHOIO KOMILIEKCA, 00ECIIeYHBAIOLIETO
cOop, XpaHeHHe M aHaIU3 MMyONuKalMid U UX MeTauH(pOpPMaIHu, KOTOphIe TOCTYNA0T U3 BHEII-
HUX MCTOYHUKOB. ONHCAaH aJrOPUTM IOCTPOCHHUSI TEMAaTUUECKUX MPOQHICH HayuYHBIX 0OBEKTOB
(myOnukanui, y4eHBIX, OpTaHU3aIMH, >KypHAJIOB, KOH(QEpEeHIHit), ONHUCaHbl OCYIIECTBISIEMBIC
npu oMo MCAHJI mporieccsl 00paboTKH TEKCTOB U BO3MOXKHOCTH CE€TE€BOT0 aHanuza. Omnu-
CaHbl OCHOBHBIE BO3MOXXHOCTH Hctioib3oBanus MCAH/I.

KioueBble cjl0oBa: aHAIN3 HAyYHOMN JEATEIBHOCTH, TCOPHS yIPABICHUS, HHPOPMAIIHOHHAS CHCTEMa, Kilac-
CHU(UKAIUSA, OHTOJOTHUS, TEMAaTHICCKUN MPOQIIH, TEMATUIECKOE MPOCTPAHCTBO, TEPMHUH, 00pabOTKa TEK-

CTOB, aHAJIN3 CETEl.

BBEAEHUE

BypHBIil pocT yMcia HaydHBIX MYOJIUKAIWMA, MPO-
JOJDKAIOMINIICS B TEYCHUE IOCICTHUX JIECSITUIICTHH,
MOPOJMI CIpoc Ha pa3pabOTKy KOMMBIOTEPHBIX CH-
CTeM, aBTOMATH3HPYIOIIUX padoTy ¢ OOJIBIIMMHU Mac-
cuBamu ImmyOumkanumii. JIroGast Takasi cucrema J10JDKHA
cojepkarh 0a3y NyONUKalMid W, COOTBETCTBEHHO,
CpeACTBa MOIOJHEHUS! U CONPOBOXKIEHHUS 3TOH 0as3bl.
OjHaKo cocTaB aHAUTHYECKUX HMHCTPYMEHTOB pado-
TBI C MYOJMKALMSIMU B Pa3HBIX CHUCTEMaxX Pasiin4eH W
oTIpeJieIIsieTCs ENIsIMU, KOTOPBIE CTaBsT mepe]] coOoit
CO3J1aTeN TaKUX CHUCTEM. XOPOLIO H3BECTHHI Oa3bl
Web of Science, Scopus, PUHLI, Google Scholar, Re-
searchGate, OpenAlex u np., r1aBHas 1e7Ib KOTOPBIX —
aHaJIN3 IIUTHPYEMOCTH MyOJIHMKAaIii, HA OCHOBE KOTO-
POTO BBIUUCIISIIOTCS HAYKOMETPUIECKHE OICHKH ITy0-

TUKAIUA ¥ WX aBTOPOB (MHIEKC XHWpIIa), a TaKkKe
HAYYHBIX KypHAJIOB (MMIAKT-(HaKkTop).

Bonee cinoxHBIMU ¥ MeHee HCCIEIOBAaHHBIMH SIB-
TSIOTCS 3aJla4d aHaln3a CONEP)KAaHUS HAYYHBIX TEK-
ctoB. CrcTeM Takoro pojaa ropasno MeHblie. MOXXHO
OTMETHUTh aMEPHUKaHCKYyl0 cucteMy Semantic Scholar
(www.semanticscholar.org), cnenHaIH3uPYOUIYIOCS
Ha KOMITBIOTEPHBIX HayKaxX W MEIHLMHE, a TAKKE pa3-
padorky HWY BIID iFORA (https:/issek.hse.ru/
ifora), koropas, Bmpouem, paboTaeT HE TOJBKO C
HayYHBIMUA TYOJIMKANUAMU, HO U C TATEHTAMH, PbI-
HOYHOM aHaJMTUKOM U JIp.

PazpaOatpiBaecmas B MHcTHTyTE mpobieM ymnpas-
neanst uM. B. A. Tpanesuukoa PAH (MIIY PAH)
Ungopmayuonnas cucmema aumanuza HayyHou oes-
menvrocmu (MCAH/I), TecToBast Bepcusi KOTOPOH J10-
CTyIiHA TIO ajpecy https://isand.ipu.ru, npencrasisiet
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co0o0if cucTeMy, OpPHEHTHPOBAaHHYIO Ha aHaJIH3 CO-
JICpKaHUS HAYYHBIX MyOJUKAlUH MO TEOPHU YIpPaB-
nenus. baza myOnauKauuii CHCTEMBI COACPKUT MAacCH-
BbI myOmmkanwii corpyaaukos UITY PAH ¢ 2005 r.,
cTaThh XypHaNoB «lIpobnems! yrnpasnenus» 3a 2003—
2023 1r., «Advances in Systems Science and Applica-
tions» (ASSA) 3a 2017-2020, 20222023 rr. u ap.,
JOKIanel KoH(epeHuui «YnpaBieHue OONbIINMU CH-
cremamu» 3a 2009 r., 2011-2018, 2021-2023 rr.,
«YTpaBieHne pa3BUTHEM KPYITHOMACIITAOHBIX CH-
ctem» (MLSD) 3a 2007-2023 rr. u ap.; B JaJbHEH-
IIeM IMPEIOoJIaraeTcs Kak CyleCTBEHHOE PacUIMpeHue
9TOM 0a3bl 3a CYET PETPOCTICKTUBHON MH(pOpMAIuu u3
JIPYTHX WCTOYHUKOB, TaK W PETYJSIPHOE €€ TOIOJTHEe-
HUE U MOJIepKaHNue B aKTyaJIbHOM COCTOSIHUU.

B ocHoBe GonpIIMHCTBA 33a7a4, CBSI3aHHBIX C aHa-
JU30M COJEpKaHWs HAYYHBIX TEKCTOB, JIGKHUT ITO3H-
[IUOHUPOBAaHNE TEKCTOB B MeMAMU4ecKkom npocmpan-
cmee. TpaguIlMOHHBIE METOIBl CTPYKTYPHPOBAHUS
TEMaTHYECKOTO MPOCTPAHCTBA — YHUBEPCANbHbBIE KAAC-
cuguramopwor Tana Y JIK [1], MexayHapoaHOTO KIac-
cudukaropa OECD [2], kmaccudukaropa Poccuticko-
ro HayuHoro ¢onna [3], TPHTH [4] u np. — He BIIOJIHE
COOTBETCTBYIOT 3aj1ayaM, pelIaeéMbIM CHUCTEMOH, IO
nByM mpuuvrHaMm. llepBas mpwumHa — yHHBEpCallb-
HOCTbB, JJOCTOMHCTBA KOTOPOW 0OOpadMBAIOTCS HENO-
CTaTKOM: CIIMIIKOM KPYITHBIM YICHEHHWEM HayYHBIX
HalpaBJIeHU W, COOTBETCTBEHHO, CIHUIIKOM CIa00i
muddepeHnaneil pasenoB STHUX HAIPaBICHUH.
Bropast mpuumHa — OJIHOMEpPHOCTH, CBSI3aHHAs CO
CTPOTHM COOJIIO/ICHUEM TaKCOHOMUYECKOro IPHUHIIN-
na: KaxJaelld 00beKT KiacCH(UKAIMH JODKCH Xapak-
TEPHU30BaTHCS POBHO OJHOW BEPIIMHOW JepeBa Kiac-
cudukaropa. OTo TpeOOBaHNE, BO-TIEPBBIX, 3aTPYIHS-
eT KiaccH(PUKAHUI0 MEXIAUCIUIUTMHAPHBIX padoT, a
BO-BTOPBIX, HE JIA€T BO3MOXKHOCTH OTHCATh TOT (aKT,
YTO, HAIPUMED, JIBa CIICIUAIINCTA, PAOOTAIONINX B OJ1-
HOW W TOM ke 00JacTH, HO WCHOJB3YIOIIUX Pa3HBIHA
MaTeMaTH4YeCKUil ammapar, o CyIIecTBy, IMEIOT pas-
HbI€ KOMIIETEHIINH, KOTOpble B TEMaTH4YEeCKOM IIpo-
CTpaHCTBE JIOJDKHBI OBITh TIO3WUIIMOHHPOBAHBI TIO-
pasnomy. [losromy xrnaccuguxamop UCAH]], pa3pa-
oorannbii B cucteme UCAHJI, sBnseTcs MHOTOMED-
HBIM ¥ OCHOBAH Ha COBPEMEHHBIX MPHUHITUITAX TOCTPO-
€HUsI OHTOJIOTUH. B ero ocCHOBE JIEKUT MPEAJIOAKEHHAS
B pabote [5] TpexMepHas OHTOJIOTHSI HayK 00 ymnpas-
nennu. llogpoOGHoe omumcanume kiaccupuKaTopa
NCAH/ conepxurcs B § 4.

Hamnume wmaccudukaropa, CTPYKTYPUPYIOIIETO
TEMAaTU4eCKOE MPOCTPAHCTBO, MO3BONAET XapaKTEPH-
30BaTh B TEPMUHAX 3TOr0 IPOCTPAHCTBA OCHOBHBIE
00bekmbl  HAy4dHOW NEATENBHOCTH: IMyOJUKAIUH,
HayYHBIX COTPYJAHHMKOB (WCCJIEIOBATENICH), HaydHBIC

XKYypHaibl, HaydHble M Hay4yHO-00pa30BaTEIIbHBIC
YyUpeXIEHUsI, HaydHble KOH(pepeHIUnu. DTH XapakTe-
PUCTUKU HA3BIBAIOTCSA MpO@uisimu, KOTOPHIM IIOCBS-
meH pasgen «TemaTndeckne mpopuiii HAyIHBIX 00b-
exToB». Ha ocHOBe mocTpoeHHbIX Tpoduieii B cucre-
me MCAH]I pemaroTcst KOHKpPETHBIE 33a/1a4dl aHAIN3a,
CBSI3aHHBIC C YKa3aHHBIMH OOBEKTaMH HAay4yHOH Jesi-
TenbHOCTH. Hampumep, uccinemoBaTens HHTEpecyeT
MTOWCK ITyOIMKAIMI 10 33JaHHOM TeMaTHKe; PyKOBOI-
CTBY YUPESXICHHS MOXKET IMOHAJOOUTHCSA IOHUCK clie-
LUATUCTOB C YKa3aHHBIMUA KOMIIETCHLIUSIMH, PEAAKIINI
HAY4YHOTO >KypHajla WM OpraHum3aTopaM KoH]epeH-
UK TpeOyeTcsl KOMIIETEHTHBIN PELEH3EHT /I JaHHO-
ro Hay4yHOro Tekcta U T. .. Ilpumepsl Takux 3amay
MIpUBEJIEHEI B § 6.

OtnenbHBIE pazfienbl CTaThU IOCBSIIEHBI ONKCa-
Huw apxumexmypul cuctemsl UICAHJI, a Taxxe uH-
TEJJICKTYaJIbHBIM Memo0am aHaiu3a mexkcmos u ce-
metl, BO3HUKaromux Ha 0aze o0bexkToB MCAH/I.

1. PA3PABOTKA OHTONOrMUA UCAHA

Onmonozus — GopmanibHas crenu(puKanys coria-
COBAHHOTO OMUCaHMs (KOHLENTYaTU3allui) MpeaMeT-
Hoii oOnactu (mo T. I'pyGepy [6, 7]), pa3pabaTbiBac-
Masi TPYIIOH SKCHEPTOB U HHTEPIpETHpyeMas Kak
MAaIIMHOHN, TaK M YeJOBEKOM. MIHBIMU CIIOBaMH, OHTO-
JIOTHS TIPEJICTaBIsAeT CO00H (hopMaTn30BaHHOE OIH-
CaHMe COTJIACOBAaHHBIX JKCIIEPTAaMH TOHITHUH B ompe-
JeNIEeHHON npeaMeTHOH obnacTH, pa3paboTaHHOE AJIs
OJTHO3HAYHOT'O MOHMMAaHMS KaK JIIOJbMH, TaK U Mallld-
Hamu. Web Ontology Language (OWL) [8, 9] — s13bIK,
npeanioxkeHHslid  koHcopuuymoM World Wide Web
Consortium (W3C), KOTOpBIH CIy>KUT NPAaKTHYECKUM
CPEACTBOM JUISI CO3JaHUSI KOHKPETHBIX CTPYKTYpUPO-
BaHHBIX OHTOJIOTHH, MO3BOJSIOMINX (HOPMAIH30BAThH
3HaHUs B HEKOTOPOH MPEeIMETHOW 00JIACTH C UCTIONb-
30BaHMEM KJIACCOB, OTHOLICHWH, MHAUBUIOB U JIOTH-
yeckux orpanndeHui. Ontonmormn OWL ympomaroT
oomen uH(popmanued (Kak MEXIY JIOJAbMH, TaK M
MEXIy MpOrpaMMHBIMH areHTaMHu), O0eCIeYHBaIOT
BO3MOXHOCTh IOBTOPHOT'O HCIOJBb30BaHUS 3HAHMHU,
MOJAEP’KUBAIOT BBIBOJ HOBBIX 3HAHUH M SBIISIOTCS
OCHOBO¥1 JIsl TOocTpoeHus 0a3 3HaHWH WHPOPMAITUOH-
HBIX CUCTEM, OCHOBAHHBIX HA 3HAHHSX.

Pazpabotka nmpeamerHo-opueHTHpOoBaHHOK OWL-
OHTOJIOTMH B PacCMaTpUBAaEMOM Cllydae BKIIOYaeT B
ce0s1 CIIeTYTOIIHE ITaIThI:

1. Ananmu3 TpeOoBaHMIA M ClIEHAPHUEB HCIIOIH30BaA-
HUSI HH)OPMAIIMOHHOW CHCTEMBI.

2. CozmaHue OCHOBHBIX KJIacCOB M UX aTpHOyTOB,
OTHOUICHUH MEXIY KJIACCaMH, OINpelesIeHHE JIoTuye-
CKUX OTpaHMUYCHHI Ha KJIacChl U CBOWCTBA.

NMPOBNEMbI YIIPABIIEHUA Ne 3 e 2024

43



@ NHOOPMALIMOHHBIE TEXHONOI M B YNPABNEHN

3. Gopmanuzanusi B paMKax BBIOPaHHOTO S3bIKa
OWL.

4. Banunmamus v TECTHPOBAHUE OHTOIIOTHH.

5. PazBepThIBaHME U UHTErPALIMS OHTOJOTHH.

6. Ilommepxka 1 OOHOBIICHHE OHTOJIOTHH.

Pazpaborka ontonorun MCAH/] (kak u Hemocpe-
CTBEHHO MH(OPMAIIOHHON CHCTEMBI) MOTUBHPOBAHA
3ampocaMy CIEAYIOMUX MOTEHIIHATBHBIX TOJIh30BaTe-
newt (acenmos):

® yccredosameli,

® pedaKyuu HAYUHLIX JHCYPHANL08 U OP2AHUZAMOPbL
HAYYHbIX KOHpepenyuil,

® pyKosoOumeny HAyIHBIX ¥ 00Pa30BaTENbHBIX Op-
TraHU3alul, MOAPa3IEIEHUN U KOJJIEKTUBOB,

® 0pPeaHU3AMOPbL HAYKU.

UccnemoBarensM BakHA cojepXKaTelbHasl IOA-
JepKKa UX HAYYHOH paboThl, B TOM YHUCIIE aHalU3 aK-
TyaJbHBIX HAay4YHBIX HaIllPaBJICHUH, U3yUCHUE KITIOYE-
BBIX TOHSTHH W WASHTH()HUKANWS BIHUATEIHHBIX arcH-
TOB (MCClemoBaTeNel, )KypHaIoB, KoHGEpeHIui, op-
TaHW3aIMii) ¥ HAYIHBIX ITyOIHKAIHA.

Pepakumu ypHanoB U opraHu3aTopbl KOH(EpeH-
Ui CTpeMATCsl 00ECIeYnTh COOTBETCTBUE MPEICTaB-
JIEHHBIX MaTEepHAJIOB KYypHaTy MO0 KOH(epeHIWH,
HalTH KBaM(UIMPOBAHHBIX PEIEH3EHTOB U TOTEH-
UAJBbHBIX YYaCTHUKOB KOH(EPEHIHH.

PykoBoauTenM 3aMHTEpECOBAHBI B MOUCKE HOBBIX
COTPYJTHUKOB M YYaCTHUKOB IPOEKTOB, B aHAIN3E aK-
TyaJIbHOCTH HAy4YHBIX HANpaBIEHUH BHYTPH HAYYHOU
WK 00pa3oBaTeIbHOW OpraHU3aIlny.

Jnis opraHn3aToOpoB HAyKH aKTyaJlbHBI BOIPOCHI,
CBSI3aHHBIE C OPTraHU3aIMOHHBIMH CTPYKTypamu (op-
TaHW3alliH, TOpa3JIeIeHNs], HayYHbIe KOJJIEKTUBBI U
WCCIIeIOBATENN), C MPOTHO30M M OILIEHKOW MepcreK-
TUBHOCTH HANpaBJICHUH HAYYHBIX HCCIEOBAHUA W
3¢ (EeKTUBHOCTH ACSITETHHOCTH areHTOB.

Takum oOpaszom, onronorust MCAHJL opuentupo-
BaHa Ha MpeJCTaBieHue W cOOp 3HaHWK B 00JacTH
TEOpUU YIPABIEHUS: KaK HAY4YHO20 3HaHUs (OHTOJIO-
TUsl TEOPUU YIPABJICHUS), TAK U 3HAHUM, CBA3AHHBIX C
HAY4HOU 0esimelbHOCbIO areHTOB B JJAHHOW 00JIacTH
(opranmzanuii, *KypHaioB, KOH(OEpEHIM W OTIelb-
HBIX UCCIIeIOBATENCH ).

PaccMoTpuM OHTONIOTHMIO HAyYHOT'O 3HAHUS U OH-
TOJIOTHIO Hay4HOU NESTEIbHOCTH B TEOPUH YIpPaBIIe-
HUSL.

1.1, OHTONOrUA Hay4YHOro 3HAHUA (OHTONOrUA TEOPUM
ynpasneHus)

Ownrosorus HAay4YHOI'O0 3HAHUA Np€IHazHA4YCHa IJId
CUCTEMAaTH3allMU U K1acCu(UKAIUU 3HAHUH B 00JIaCTH
Teopuu ynpaeneHus. Ilpemraraempiii KiaccupukaTop
(cMm. ommcanme B pabore [10]) sBisieTcst «cucTeMon

KOOpJMHAT» TEMaTHYECKOro MPOCTPAHCTBA, MO3BOJIA-
IOl pealn30BaTh B3IJIA[ Ha COBOKYIHOCTH Hayd-
HBIX HaIpaBJEHUW C OMpeJEIeHHOW TOUYKH 3pEeHus, a
TaKXe OTPa3UTh BO3MOXHYK) MHOTOTEMHOCTb Hay4-
HOTO JOKYMEHTa WIM MHOT0O0Opa3ue KOMIETEHIMH
yueHOro. XapaKTepUCTHKOH OOBEeKTa B ATOM IpO-
CTPaHCTBE SIBJISIETCS] BEKTOP, HA3bIBAEMBIN MPOQuiIeM
(em. § 3). OrmeTrmM, YTO 3TOT KiIacCHUpHUKATOP da-
CTHUYHO OTpakeH B myOmmkarwm [11] (cM. Takxke pa-
0oty [12]) u yuuTbIBaeT Oojiee paHHHE ITyOIHKAIMH
10 TEPMHUHOJIOTMH TeOpHUH ynpasienud [13—15].

Ontonorus HayyHoro 3Hanusa MCAHJ] npencras-
Js1eT co00H CyIIECTBEHHO PaCIIUPEHHYIO BEPCHIO OH-
TOJIOTHH TEOPHH YIPaBJICHUsI, IPEIOKEHHOH B pabo-
Te [5]. OHa MMeeT YeTHIPEXypPOBHEBYIO CTPYKTYpY,
YPOBHH KOTOpPOW (KpOME€ HW)KHETO) TPEACTaBISIIOT
co0oil mepeBo. YpOoBHH HyMepyroTcs ywciamu ot 0
1o 3. HyneBoil ypoBeHb COAEPKUT UYeThIpe (HUKCHPO-
BaHHBIX BepuIMHBI «OOmeHayyHass MpoOIeMaTHKa,
«Matemarnueckuii  ammapar», «lIpemmerHas 006-
nactey», «Chepa npumeHerus». [Ipeamonaraercs, 9ro
IpU BO3MOXKHBIX PACIIMPEHHSX OHTOJIOTHH STOT YpO-
BeHb He u3MeHsercd. OH OTpakaeT He KOHKPETHBIE
TEMbl TEOPUH YIPABICHUS, a Pa3IUYHbIC ACIEKTHI
Hay4HbIX HCCIECIOBAaHUN: MAaTEeMAaTHUYECKHH amnmapar,
UCIOJIB3YyEeMbIIl B HCCIEIOBAaHUU (TEOPHUIO UTp, TEO-
PHUIO BEPOSTHOCTEH, ...), MPEAMETHYIO OONACTh, T. €.
HEKOTOPYIO NPHUKIAAHYIO TEOPHUIO (TEOPUIO aBTOMATH-
YECKOro YNpAaBJICHUS, AaHAIW3 JaHHbBIX, TEOPHUIO
yOpaBiIeHUS B OPraHMU3ALMOHHBIX CHCTEMaX, ...) H
KOHKPETHYIO cepy MpuMeHeHus (TI0IBUKHbBIE 00BEK-
TBI, TPOU3BOJICTBO, SHEPTETHKY, (PUHAHCHI, METUIIH-
HY, ...). BepunHbl HyJeBOro ypoBHS Ha30BEM Mema-
gaxmopamu.

Kaxass 13 BeplIMH HYyJIEBOTO YPOBHS SIBIISIETCS
KOpPHEM TeMaTU4YeCKOI'o MOJIEepPEeBa, PaCKPHIBAIOIIETO
ee coxepxanue. Hanpumep, monnepeso «Maremaru-
YEeCKM amnmapar» COAEP)KUT BepiunHy «Teopust urp»
(TepBBIi YPOBEHB) U JCTATUZUPYIONINE €€ BEPUIUHBI
BTOPOTO YpOBHA: «Teopuss HEKOONEPATUBHBIX HIP»
u 1p. CootBercTBeHHO, noanepeBo «IIpeamerHast 06-
JacTh» Cpeld TPOUYNX COJCPKHUT BepmmHy «Teopus
yIpaBlieHUsS B OPTaHU3AIMOHHBIX CHCTEMax» M JieTa-
JU3UPYIOLIME €€ BEpIIMHBI BTOPOI'O YPOBHS, HAaIlpH-
Mep, «MexaHu3Mbl IUIAHUPOBAHUS», a TOJAEPEBO
«Cdepa nmpuMeHEHHUs» COACPKUT BEPIIUHBI « JHEpre-
TUKa» (MEpBbIH YPOBCHb) W «ATOMHAS JHEPreTHKA»
(BTOpOIi ypoBens). Kaxkaslii hakTop HIKHEro (BTOPO-
r0) YpOBHS XapakTepu3yeTcs (UKCHPOBAHHBIM Ha0O-
POM TEPMHHOB.

Knaccugukarop nocrpoen sxkcnepramu UITY PAH
JUIs TEOPUM YNpaBlieHHWs, HAa JAHHBIK MOMEHT OH
BKITIOYAET B ce0sl yeThipe akTopa HyJIEBOTO YpPOBHS,
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53 daxropa mepBoro ypoBHs, 161 dakTop BTOpOTO
ypoBHs, OoJiee TpeX THICSY TEPMUHOB  (CM.
https://www.ipu.ru/sites/default/files/page file/Classifi
erCS .xlsx). ®parmeHT rpada Ki1accupuKaTopa mpHuBe-
JleH Ha puc. 1.

7 —
Ilmbcbepeﬂuuamnue _— Pa3HOCTHBIE YPABHEHHA. .

i .
HHTerpanbHele ypaBHeH. .
AnreGpa BbICKa3bIBAHHIA. .
vod
Maremanmecmm M KOM.. Jloruka TNPeANKaToB H ...

-
/ Teopus anropuTMoB

Z 7 / =
Maremarnueckas JOrHK... _— Teopusi aBTOMAaTOB H C...
p .4 -4
/ Teopus anropuT™MOB 1 ... _— DOpPMaNbHbBIE A3BIKH H ...
s / s v \,\;,-/ _—
MaTeMamqecmm annap — Teoplm BeposTHOCTel ... TeopHa BepoaTHOCTeIH
s
Teopm rpN— Maremariieckas CTaTH. .
T —

. ,Komﬁuﬂampuxa . Teopus ciyuaiiHbIX npo...

Teopyisi HEKOONEPATHBH...
i

(Dynxuuouanbubm aHaIH.

T Teopust urp Teopusi KOOePATHBHBIX...
\\ ==

\ = Pt
\\ = Te(})/ll’il i depentmans. .

Teopus nepapxXHIeCcKHX...

Puc. 1. ®parment rpaga kinaccupukaropa

KitoueBbIM TepMUHAM TEOPUU yIIpaBieHUs (OKOJIO
1000 TepMuHOB) OBUIM JaHBI OTPEAENICHHUS U OIMCa-
HUSI, B KOTOPBIX OBLIM MOCTABJCHBI 'MIIEPCCHUIKH Ha
JIpyrue TEPMHUHBl JAHHOM CHUCTEMBI IOHSATHH — CM.

paboter [11,12] wm https://www.ipu.ru/education/
glossary.

1.2. OHTONOrUA Hay4YHOW AEATENbHOCTH

OnTonorusl Hay4YHOU AEATENbHOCTH HpeaHa3Haue-
Ha IS OITMCAHUS areHTOB (OpraHU3aIlHi, COOOIIECTB,
[IEPCOH) W Pe3yNIbTaTOB WX AecTBui. Tekymas Bep-
CHsI OHTOJIOTHHM BKIIIOYAaeT B 0OIIeH ciokHOCcTH 45
KJIaCCOB B TakCOHOMHUHM (Hampumep, «[lyOmukanus»),
23 00BEKTHBIX CBOMCTBA (HAIIPUMED, «BIIASET HaY), 37
MIPOCTHIX CBOMCTB (HAIIPUMED, «HA3BAHUEY).

Onronorusi BKJIIOYaeT B ce0sl JEBATH KIAcCOB
BEPXHETO YpPOBHS, B TOM YHCIE KIACCHl «ATEHTY,
«/etictBuey, «Pesynprary, «Karteropus», «Pomb» u
«[Ipodpune». Ha puc. 2 mokazana HeOonbIIas 4acTh
OHTOJIOTHH C OCHOBHBIMHU KIIACCAMH W CBSI3IMH BEpPX-
Hero ypoBHs (Oonee TOMHAsT BEpCUS — CM.
https://www.ipu.ru/sites/default/files/page file/isand r
a_ontology.pdf). Kimacc «ArenT» Momenupyer WHIU-
BH/yaJdbHBIE W KOJUJIEKTUBHBIC CYIIHOCTH (OpraHu3a-
1us, TMOJApa3/eiecHue, HAYYHBIH KOJJIEKTHB M T. I.).
OTH CYIIHOCTH BBHIIOJMHAIOT AciicTBus (kiacc «Jleit-
CTBHEY), IPOU3BO/IS T€ I MHBIE PE3YNbTATHI (KIacc
«Pesynprary). Ilomkmaccamm kiacca «ATEHT» SBIIS-
orea  «MumuBun»  («Ilepcona» u  «IIporpamm-
HBIMATEHT»),  «OpraHuzamus, «Coo01ecTBoy,
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«HayunsniiKonnektus» u T. a. Knace «Opranuzanus»
Y4acTBYET B Pa3IMYHBIX OTHOIIECHUSAX C JIPYTMMH TH-
IIaMH CYIIHOCTEH, B YaCTHOCTH KIIACC CBSA3aH 4epe3
oTHowEeHue «¢BiseTcadnenom» ¢ kiaccom «llepco-
Hay. Krnacc «Kateropus» mno3BosgeT TeMaTHYECKH
KJIaccu(UIUPOBaTh APYIHE CYLIHOCTH OHTOJIOTHH
(HampuMep, pe3yabTaThl ACHCTBUN).

B nienom knaccsl B OHTOJIOTHH U CBA3U MEXKIY HH-
MH COOTBETCTBYIOT METOAOJIOTMH HAYYHOH IesTelb-
HOCTH (cM. MOHOTpaduto [16]).

1.3. OHtonorun UCAH[} u paspaborka nHchopmaLMOHHON
CHCTEMbI

OHTONIOTUM  SIBISAIOTCS. OCHOBOHM 0a3bl 3HAHWIA
NCAH/I, peanmuzoBanHoii B Buae RDF-xpanuiumia
(Resource Description Framework). RDF — aT10 cTan-
mapt W3C ans onucaHus METaJaHHBIX PECYpCOB B
CeTH WHTEPHET, IO3BOJSIOMINN HHTETPUPOBATh U
VOPaBIATh JAaHHBIMH W3 PA3JINYHBIX HCTOYHUKOB.
XpaHWIHIIE MOAJCPKUBACT 00pabOTKY 3ampocoB Ha
s3pike SPARQL, co3panHOM crienuanbHO s paboThl
¢ RDF-ganapME u obecrieunBaromeM ruOKoe yIpas-
JICHWE CEMaHTHUKOW M MeTaJaHHbIMH. BeO-mpuioxe-
HUSI, UCTIOJIL3YIOIINE TAKOE XPAHWJIHIIE, MOTYT JIETKO
aJanTAPOBATHCS K M3MEHEHUSM OHTOJIOTMYECKOW MO-
nenu. Onucanue CTPYKTYPHI JaHHBIX M CaMH JJAHHBIC
0 KOHKPETHBIX JK3EMIUIIPaX MOTYT OBITh W3BJICUCHBI
U3 XpaHWIMIIA OXWHAKOBO 3¢dexTuBHO. JTa 0aza
3HAaHUI 3aHUMAET EHTPAILHOE MECTO B apXUTEKType
NCAH]/I, onmcanne KOTOpO#l MPUBEICHO B CIEIYIO-
mem naparpade.

€TCS BO3MOXKHOCTH BOCITIOJIb30BaThCSl AJICKTPOHHBIMH
CepBHCAMU JIJISl TOJYYCHUS JAaHHBIX JJISI CBOUX WH-
(hopMaITMOHHBIX CHCTEM.

ApPXUTEKTypa CUCTEMBI SIBJIICTCS MHOTOYPOBHEBOM
U ucnoip3yer mabsoH Request—Response mns opra-
HU3AlMM B3aWMOJEHUCTBUS MEXIy KOMIIOHEHTaMHU.
OCHOBHBIC TIOJICUCTEMBI U CBSI3M MEXy HUMH TIpPE/-
CTaBJICHBI Ha pHuC 3.

P [ ———
i McToynmKy annbIx
S & I

|
HnreuieKTyanbHbli
aHa/Im3

e}l

s
= PesepeupoBatiie
= S pubiiimitic]
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Baml.uuua
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@ MCAHJT|

BuyTpennuit KOHTYp ceTH —
CepsHchbl

6 00paboTkn
A ranmnx

REST API

¢ )}\'CIIL‘PH!\ICIITHJILHLIC
METO/bI M MOJIC/IH

-

Hureprer

Puc. 3. Apxurextypa MCAHJ|

2. APXUTEKTYPA UCAHA

UCAH/] npencraBiseT coO0OW CIOXKHBIH TpO-
TPaMMHBIH KOMILIEKC, OOecreunBarImui coop, Xpa-
HEHHUE U aHaJIM3 MyOJIMKaIMi ¥ UX MeTanH(OpMaIluy,
KOTOPBIE TIOCTYNAIOT U3 BHEIIHUX UCTOYHUKOB.

Cucrema paboTaeT ¢ AByMs BHEIIHHMH MTOTOKaMHU
uHpopmaruu. [lepBblii IOTOK — 3TO 3arpys3ka U3 Hc-
TOYHHMKOB JaHHBIX, TAKUX KaK >KypHaIbI, KOH(pEpeH-
IIUH, U3JATEIILCTBA U AIIEKTPOHHBIE OnOImoTekn. OHu
MPEIOCTABIISIOT CBOKO 0a3y MyOJIMKAIUK IS 3arpy3KH
B UCAHJ/I. B 3aBucuMOoCTH OT BO3MOXKHOCTEH HCTOY-
HUKa TOJIyYEeHUE JaHHBIX MOXKET OBITh KaK Pa30BbIM,
TaK W peryiadapHbiM. BTopoii moToK — 3T0 B3auMoei-
CTBUE TOJIb30BaTelNel ¢ cucteMoir. OHM MOTYT 100aB-
JSATh U KOPPEKTUPOBATh JaHHBIE O CBOMX IyOJIMKAIIH-
X, @ TaKXKE TOJydaTh PE3yJIbTAaThl TIOWCKA M aHAIIN3a
uHpopMaruu. [ 3TOro mpemocTaBIsIOTCS COOTBET-
CTBYIOLIIME METOABI caiita. Kpome Toro, mpenocranisi-

B pamkax BHyTtpenHero kontypa MCAH/I (cm.
puc. 3) MOXHO BBIIETUTH HECKOIHKO OCHOBHBIX TOJI-
CHCTEM:

e daiiioBoe XpaHWINIIE U IMOJCHCTEMA 3arpy3KH
JaHHBIX,

e 0a3a 3HAHUH,

® TI0/ICHUCTEMa HWHTEJUICKTYaIbHOTO aHaju3a HWH-
¢dbopmanumy,

® TI0JICHCTEMa DKCIIEPUMEHTAJIbHBIX METOJIOB |
MOJICNEH,

® TI0JICHCTEMA PE3EPBUPOBAHHS,

® CepBHUCH 00pa0OTKU TaHHBIX,

o caiit UCAH/I.

Bee ¢aiiner nybnukaumii nnu Qainel ¢ MeTauH-
¢dopmanueit o myOIMKanusIx, B TOM 4YHcie U COOpPHBIE
apX¥BBI, TIOCTYIAIOT B TIOJICUCTEMY 3arpy3KH JIaHHBIX,
I7Ie OHU COXPAHSIOTCS B CBOEM HCXOJHOM BHJE U KO-
MUPYIOTCSA B OJIOK CTPYKTYPUPOBAHHBIX JAHHBIX, TIIE
KaXKasi myOnKausl WHIEKCUPYETCSl U XPaHHUTCS OT-
IensHO. B ciydae apxuBa OHM aBTOMaTHYECKH pa3ou-
patoTcs Ha oTnenbHble ¢Qaiinel. [lyGnukanuu u3 610ka
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CTPYKTYPHUPOBAHHBIX JAHHBIX IOCTYIIHBI OCTaJbHBIM
YaCTSIM CUCTEMBI TOJNBKO JUIS YTCHHS.

Hnsa xkaxnporo ¢aiina moacucremMa 3arpy3kd Hpu-
MEHSIET METObI U3 OJI0Ka MHTEJUICKTYaJIBHOI'O aHAJIU-
3a uH(pOpPMAaLWU, KOTOPBIE MPOBEPSIOT €ro LEIOCT-
HOCTb, SI3BIK U KOAMPOBKY, @ 3aTEM CETMEHTHPYIOT
MyONMHMKaIuio Ha OTAeNbHble Omoku. Takwe MeToIsI
MOYKHO Ha3BaTh NMEPBUYHBIMU. VI3 BasKHBIX CETMEHTOB
NyONuKauu MOXKHO OTMETUTh CIEHyIOIIMe: Ha3Ba-
HUe, KIIFOYEBEIE CII0BA, aBTOPHI M OMOIHorpadaeckue
CCBUIKH. J{OTIOIHUTENBHO MEPBUYHBIE METOABI aHAIIU-
332 ONPENENAIT COCTaB M KOJIMYECTBO TEPMHUHOB M3
UCIIOJIb3YEMOIl OHTOJOIMM HAy4YHOTO 3HaHMA (CM.
n. 1.1). Pe3ynbTaTel paboThl JaHHBIX METOJIOB COXpa-
HSIOTCS B CTPYKTYPHUPOBAaHHOM OJIOKE M TakXke HO-
CTYIHBI OCTaJIbHBIM KOMIIOHEHTaM cucTembl. Heobxo-
qumo no6aeuth, uto MCAHJ] — pa3BuBaromascs cH-
CTeMa, B KOTOPOH 3BOJIOLIMOHUPYIOT MOJEIH aHalu3a
UHQOpPMAIMK U MPOUCXOAUT YTOYHEHHE OHTOJIOTUHU
HAY4YHOTO 3HaHHMsI B YacTH TEPMHUHOB U (PAKTOPOB
knaccudukaryn. [locie Takux W3MEHEHWH NepBUY-
HbIE METOABI aHaIN3a CHUCTEMbl OYIYyT BBIIIOJIHEHBI
MIOBTOPHO JIJIs1 BCETO CTPYKTYPHUPOBAHHOTO apXMBa.

Crnenyer OTMETHTbh, YTO HacCThb HMCTOYHHUKOB JaH-
HBIX TIPEIOCTaBIsIeT WHGOPMAIMIO HE B BUE ¢aiina ¢
TEKCTOM NyOJHMKAalUK, a YK€ B CErMEHTHPOBaHHOM
Buze. Tak kak opMaTOB TaHHBIX MHOTO M MPEACTaB-
JICHHBIE CETMEHTHI B HUX PA3IMYHbI, TO MPUMEHSETCS
Jpyrasi 4acTh NEPBUYHBIX METOJIOB, KOTOPAs ISl YHH-
BEPCAIBHOCTH TMOCTeNyone 00paboTKu npeodpasyeT
WX B €MHBIN BHYTPEHHUH (opmar.

baza 3nanwmii (b3) xpanut nndopmanuio B rpado-
BOM BHJIE COIJIACHO MOJENH MPEICTABICHUS JaHHBIX
RDF. Ins onpeneneHus CyIIHOCTEH M OTHOILUIECHWMH
MeX1y HUMH B b3 MCTIONB3yI0TCS OHTOJIOTHH HAYYHO-
ro 3HaHWA U HAy4HOU AesTenbHOCTH (cM. mm. 1.1 n 1.2
COOTBETCTBEHHO). J[isi momosHeHusT WHPOpPMAH B
b3 wucnone3yrorcs pe3ynbTaThl NEPBUYHBIX METOJOB
00paboTKH, pacnoyoKeHHbIE B (DaliJIOBOM XpaHUIIAIIE
BO BHyTpeHHeM ¢opmare. OOecrieunBaroiiee 0OHOB-
nenue 6a3bl [10 perynspHo oOpaiaercsi B MOJICUCTE-
My (hailIoBOro XpaHWIMIIA U TOJyYaeT CIMCOK HOBBIX
noctyrieHuil. Tak kak JaHHbIE TOCTYAOT U3 Pa3HbIX
MCTOYHHUKOB, TO NMEPUOANYECKH BO3HUKAET CUTYAIHs,
KOTJa TOSIBIISIIOTCS TyOJIMKAThl CTaTel, 3arpyKEHHBIX
panee. Ilepen 3arpy3koil mPOMCXOJUT KOMIUIEKCHAsS
MPOBEpPKa HACHTUYHOCTH TOCTYNAIOMIMX CYITHOCTEH
yKe cylecTByomuM B b3, HO TouHOE comocTaBieHue
HE MOXET OBITh BBIIIOJHEHO aBTOMaTu4decku. [Ipowc-
XOJUT 3TO W3-32 HETMOJHOTHI IOJIy4aeMBIX JaHHBIX.
Ecmmu paccmotpers cymiHocTs «Ilepconan, To ee k-
3eMIUISAPBI HENIB3S COMOCTABUTH TOJBKO 10 (haMUIIHH,

HMEHHM U OTYECTBY, TpeOyeTcs NOINOJHUTENbHAsT MH-
(dbopmanysi, HampuMep, SMEKTPOHHAS TT0YTa MU UICH-
TUPHUKATOPHI BHEIIHUX cucTeM (B ToM uncie ORCID
iD, Scopus Author ID, ResearcherID). Yacto moro:-
HUTeNbHON nHpopManuu o «[lepcone» B mybaukamnu-
SIX HET WIX OHa MPOTHBOPEUMBA, IOATOMY B pe3yJbTa-
T€ 3arpy3Kd BO3HHKAIOT AYOIMPYIOUINE 3amuch 00
OJTHOHM U TOH ke CyIIHOCTU. B cBsi3u ¢ 3TuMH mpobiie-
Mamu b3 nocTpoeHa Tak, 4To BCe MOCTYNAIOIIUE JaH-
HBIE€ XPAHATCS C Y4€TOM MCTOYHMKA MX HOCTYIUICHHS.
B T0 e BpeMs OIHOM U3 3aa4 METOJOB aHAJIU3a UH-
(hopMarnu sIBIAETCS BBISBICHHE TyOTMKATOB U O0B-
€IMHEHUE CYIIHOCTEH.

[oncucrema ananmsa wHGOpMAIMU SBISCTCS SIJI-
pom ¢yHkumoHupoBanus cucteMbl MCAHJl u momu-
MO MEPBUYHOM 3arpy3Kd M BBIABICHUS AYyOIMKAaTOB
peanu3yeT BBIYMCICHUE TEMaTHIECKUX MPOuIIei (CM.
§ 3), MHTEIIeKTyallbHYI0 00pa0dOTKy JaHHBIX (cM. § 4)
Y MHTEJUIEKTYaIbHbIN aHanmu3 cereit (cM. § 5). Peamn-
30BaH JaHHBIH OJIOK B BUJE CEPBUCOB, PacCIIoyararo-
LIMXCS HA HECKOJIbKUX CepBepax.

Opmaoit m3 BaxkubXx 3amau HMCAHJI sBusercs
MIPeJOCTaBIeHNE HCCIIe10BaTeNsiM BO3ZMOXKHOCTH pea-
JU30BaTh CBOM HOBBbIE MoJenu W Mmetoabl. s storo
CYIIECTBYET CIIEHaIbHbII 00K — IOACHUCTEMA SKCIIe-
PUMEHTAJIBHBIX METONOB M Mojeneil. JaHHbIi 010k
HMEeT JOCTYN K HEMyOJUYHBIM JaHHBIM U METOZaM,
HO paboTaeT B M30JIMPOBAHHOH cpelie, T. €. pe3yJbTa-
ThI IPUMEHEHHS 3TUX METO/IOB HE MOMaJaloT B OCHOB-
Hyto cucteMy. Ilpu 3ToM B cilyyae yCHemIHOHW peanu-
3alUM OHM MOTYT OBITH IEPEHECEHBI YK€ B OJIOK MH-
TEJIEKTYalIbHOTO aHAIN3a HHQOPMAIIHH.

EcrecTBeHHO, A1 cOXpaHEHHsI HAKOIJICHHOW 00-
paboranHOH WH(OpMAIMK peann3oBaHa cCUCTEMa pe-
3epBHOTO KommpoBaHus. MHpopmanus u3 daitnoBoro
xpanwnma u b3 mpybnmpyercs Ha OTAENBHOM cepBe-
pe.

Jnst obecnieuenns o0Iero JOCTyNa K JaHHBIM CH-
CTeMBbl U METOAaM OOpabOTKH MH(OPMAINH peasn3o0-
BaH CTaHJIAPTU3UPOBAHHBIN MPOrpaMMHBIH UHTEpdEFic
API (application programming interface) Ha OCHOBE
texHonorun REST (representational state transfer).
OO6pamienne K cepBucaM M3 BHYTPEHHETO KOHTYpa
npoucxoaut 1o nporokoiny HTTP, a u3 BHewmHero no
nporokosy HTTPS.

Taxoke uepe3 REST API paboraer caiit UCAH/I,
KOTOPBI TIPEAOCTABISIET IOJIH30BATENIO YAOOHBII
rpapuueckuii goctyn B cucremy. CalT mo3BossieT
MIPOCMATPHUBaTh MeTauH(pOpMAIHIO O MyOIUKAIUIX U
pe3ynbTaThl pabOThl METOIOB aHaIM3a, a TaKXkKe pe-
JaKTHPOBaTh MHPOPMAIHMIO O MyOJIHKaLMAX B 3aBH-
CHUMOCTH OT TIpaB, MOJIYYEHHBIX IIPU PETUCTPAIIH.

NMPOBNEMbI YIIPABIIEHUA Ne 3 e 2024
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3. TEMATUMECKUE NPO®UNIA HAYYHLIX OB EKTOB

Knaccudpukaropom B cucreme MCAHJI siBisercs
OHTOJIOTHSI HAayYHOTO 3HaHUs TEOPUHU YIIPABICHHUS,
ommcaHHas paHee B § 1, KOTopas MO3BOJIIET OTPA3UThH
BO3MOXHYI0 MHOTOTEMHOCTb HAYYHBIX 0OBEKMO8.
[lon HayyHbIME OOBEKTaMH B JaHHOM paszzesic Oyaem
UMETHh B BUAY JHOO areHToB (y4eHBIX, OpraHU3aINH,
JKypHAITbI, KOH(pEPEHINH), TH00 MyOimKanuu. Xapak-
TEPUCTHKON KaXKJIOTO U3 3THX OOBEKTOB B TeMaTHYe-
CKOM TIPOCTPAHCTBE SIBISETCS BEKTOP, HA3bIBAEMBIi
(TemaTHIeCKuUM) npoguiem.

Hanomuum (cm. § 1), 4TO OHTONOTHS TEOpUHU
YIIPaBICHUS HUMEET YETBIPEXYPOBHEBYIO CIPYKTYPY
(metadaxTopsl, (hakTopbl, TOAGAKTOPBL, TEPMUHBEI).
YpoBHU HyMepyroTcs uncaamu ot 0 go 3.

MHOXECTBO BEPILMH IIEPBOrO YpPOBHS, Ha3blBae-
MBIX (akTopamu, ob6ozHaumM ueped V= {v|, ..., v,}.
IIpu >TOM i-s BepIIMHA TIEPBOTO YPOBHS CBs3aHA C

MHOXKeCTBOM V; = {vi, ... } BepIIMH BTOPOTO

ll’[

YpOBHA — N0A(GaKTOPOB. O603HaqHM yepe3 m oO1ee
YHUCII0 TOA(DAKTOPOB: m = Zn[.
ieN

Tpetuil ypoBE€Hb — 3TO BEPLIMHBI-TEPMHUHBI, Xa-
pakTepusytomiie noadpakTopsl. Kakapii TepMuH, Kak
MPaBIIIO, XapaKTepu3yeT oauH moadakTop (T. €. B He-
KOTOPBIX CIIydasiX JPEBOBHIHOCTh OHTOJIOTHMU MOKET
HAPYIIATHCS).

IlpuBenem nanee aaroputM pacdera npoduJei
HAYYHBIX 00HEKTOB B COOTBETCTBUHU C padoToii [10].
O603Ha4NM:

K — MHOXECTBO yY€HBIX;

L — MHOeCTBO MmyOIHKaIuii;

Ay

110 0a30BBIX TEPMHUHOB ij-T0 MOADAKTOPA;

— CyMMYy 4YHCJa BXOXJICHUH B /-0 myOiuka-

1, ecu k-ii y4eHBIH SIBIISETCS] aBTOPOM
oo(k, / ) =< [-if myOnukanuy;

0, B IPOTHBHOM cIIy4ae;

r(l) — KOTM4IeCTBO aBTOPOB [-if TyOIMKAIIUHA.

B cootBeTcTBHM € anrOpUTMOM, ONMCAHHBIM B pa-
6ote [10], onpenenum npoguns 6mopozo yposus nyo-
auxayuu I:

X, =(x“,..., Xijjse e s x,nm),

,leL, jeN,, ieN.

rae x;; = ZZ

ieN jeN;
O‘-IGBI/IJIHO, YTO O3TOT BEKTOP ABJIACTCA CTOXAaCTUUC-

CKHM, T. €. lei/ =1.

3ameuanue. B ganpHeifiieM BO3MOXXHO PaccMOT-
peHre 0oJee CIOKHBIX METOIOB OMpeAeNeHHs IMpo-
¢wuis (B TOM 4YMCIIE OCHOBAHHBIX Ha CETEBBIX CBS3AX
(ccputkax) myOauKanuii).

J1s HaxOXACHUS npoduia nepeoeo yposHs nyou-
Kayuu | IpocyMMHpYeM TSI Kaxaoro (hakTopa 3Hade-
HUSI KOMIIOHEHT MPOQHIs BTOPOTO YPOBHSI, OTBEYAIO-
X CBA3aHHBIM C HUM MOA(aKTOpaMm:

X, =(X,.n X X))

lise oo
rie X, = leij, leL,ieN.
JeN;

Hakonen, ans HaxoXOeHUS npo@uis HY1e8020
VpogHs nybnuKayuy TPOCYMMHUPYEM Ul KaXAOH H3
TpeX BEPLIMH HYJIEBOTO YPOBHS 3HAYEHUS KOMIIOHEHT
npoQuIIs IEPBOTO YPOBHS, OTBEUAIOIINX CBS3aHHBIM C
Hell BepIIMHaM IEPBOTO YPOBHSL.

Takum 00pa3oM, Kaxxmasi MyOTUKAIUS XapaKTepH-
3yeTcsi TPEXMEPHBIM BEKTOPOM NpOQUIsl HYJIEBOTO
YPOBHS, N-MEPHBIM BEKTOPOM MpOoGMIsi IMEPBOro
YPOBHS, mM-MEPHBIM BEKTOPOM Mpodmisi BTOPOTro
ypoBHs. Bce Tpu BeKTOpa SIBISIOTCS CTOXACTHYECKH-
MH.

Ha ocHoBanmm mpodwieli myOmuKanuidé MOXKHO
ONpPENENMTs NPOMHIM JPYIUX HAYYHBIX OOBEKTOB,
CBSI3aHHBIX C ITyONUKALUSIMH.

Ha ocHoBe amguTHBHOIO NMPHHLMIA arperupoBa-
HUS OIPEACTHM HPODUIL 8MOPO20 U NEPEO20 YPOBHS
k-T0 yuenozo, uCnoab3yst MAaCCUB €ro MyOJTUKaIUi

> o(k,1) ("f)

k leL

ZZZ@HI§

ieN jeN; leL

keK, jeN,, ieN,

Y=Yy, kek, ieN.
JeN;

Ipoghune nynesozo ypoeHs onpenensiercsi CyMMH-
pOBaHUEM JUIA Ka)KA0H W3 TpeX BEpLIMH HYJIEBOI'O
YPOBHSI 3HAYEHWH KOMIIOHEHT MpOQWIss IEepBOro
YPOBHSI, OTBEYAIOIIUX CBS3aHHBIM C HEW BEpIIMHAM
MIEPBOTO YPOBHS.

Hanee onpenenuMm npopuin xcypHaid, B KOTOPOM
onyOsMKoOBaHbl paboTel yueHbix. Ilycte UcCL —
MHOJKECTBO pPalOT, OMyONMKOBAaHHBIX B IKypHAaJe
p € P, rne P — MHOXeCTBO XypHaioB. Toraa npodu-
M OIpesieIIsAoTes 1o hopmyam

leij

—d~——,peP, jeN,, ieN,
%)%
ieN jeN; leU
WP—Z wj, peP, ieN.
JeN;
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PasmepHocTr npoduieit xxypHaia Tak)Ke paBHEI i
(mast mpoduist BTOporo ypoBHsS) U n (A7 MPOQHISL
MIEPBOTO YPOBHS).

Hapsimy ¢ tematmdeckuMu TpoGMISIMH BaXHOU
XapaKTepUCTUKOW JKypHalla SIBISICTCS KOJIUYECTBO
onmyOJIMKOBaHHBIX B HEM paboT, T. €. KOJMYECTBO dIie-
MEHTOB B MHOXecTBe U .

3ameuanue. AHAIOTHYHO TPODWUIIO KypHAla
MOYKHO paccuuTaTh NPOQUIb HAYUHOU KOHGEPEHYUU.

[lockonbky mpodunu myOIMKanuu, Y4eHOTo, Op-
raHu3aIid, XypHaia, KOHPEPEeHIINH MOTYT OBITH 3a-
JaHbl B BUJIE CTOXAaCTHYECKUX BEKTOPOB, MOXKHO €IH-
HOOOPa3HO PacCUUTHIBATH CTEMEHb OJU30CTH MEXKIY
STHMH HayYHbIMH oOBekTamu. Ilpemmaraercs mpume-
HATH CJEAYIOIee PACCTOSIHUE MEXAy ABYMS mpodu-
JIIMH, 3aJaBa€MbIMHU CTOXACTUYCCKUMH BEKTOpaMu

a=(ap....,o,) 1 g=B.... B,):

d(a, B)zl—imin(aj, j):%i|a}, —[3j|.

OTMeTHM, YTO 5Ta METPHKA SBISCTCS YACTHBIM
CJTydaeM XOPOIIIO W3BECTHOTO B TEOPHUH BEPOSITHOCTEH
paccTosiHus OOINeH Bapualyy U MPUHAMACT 3HAYCHUS
oT 0 10 1 BKIIOUHUTENHHO.

3ameuanue. Jlerko yoeautbes (cM. padoty [10]),
YTO B JAHHOW METPHUKE PACCTOSHHE MEXIY MPOGHUIIs-
MU TIEpPBOTO YPOBHS BCErja He OOJIbIIE PACcCTOSHUSI
MEXIY NpOQHISIMH BTOPOTO YPOBHS M HE MEHBIIE
paccTOSIHUS MKy MPOQUISIMUA HYJICBOTO YPOBHS TEX
’K€ OOBEKTOB.

4. UHTENNEKTYANIbHAA OBPABOTKA TEKCTOB

4.1, BoigeneHue CTPYKTypbl Hay4HbIX nybnukaumumn

Ha nanneiii MomenT ¢yakunonunpoBanne MCAHJI
CBSI3aHO C JBYMSI Hpoueccamd OOpaOOTKM TEKCTOB:
BBIJICJIEHHE MeTauHQOpMaMK U3 TeKCTa MyOIHKaluK
U TIpeoOpaboTKa TEKCTOBOTO CJIOS JUIS BBIYHCIICHUS
npoguieit (cm. § 3).

3agada aBTOMATHUYECKOTO BBIAEIECHUS CTPYKTYPHI
HAy4YHBIX MyONWKanuid BO3HHWKAET MPU HEOOXOAMMO-
CTH CHCTEMaTHU3UPOBATh 1 HOPMAaJIM30BaTh HAKOILICH-
HBIE JIaHHBIE C Pa3HBIMH LENsIMHU: GopMupoBanue Oa-
3Bl IJAHHBIX ITyOJMKAIUil ¢ BO3MOXHOCTBIO TIOMCKA 10
HEH, moctpoeHue rpadoB LUUTHPOBAHUS MO OUOIHO-
rpa)M4ecKuM CCHUIKaM, HCIIOJIb30BaHUE pa3MeUeH-
HBIX JIAHHBIX JUIsI OOyUYeHHs S3BIKOBBIX Moxenen. On-
Ha U3 TJIaBHBIX MPOOJIeM AJIsl pelIeHus SToH 3a1auu —
OonblIas pa3poO3HEHHOCTh B CTPYKTYpE CaMHX IMyOIu-
Karuii. OTO MOXeT OBITh M pa3Has IMOCIIEeIOBATETh-

HOCTH CTPYKTYPHBIX 3JIEMEHTOB, U OTCYTCTBHE KaKHX-
nu00 U3 HUX, M Pa3HbBIN (hOpMaT HAIUCAHUS B paMKax
OJTHOTO CTPYKTYPHOTO »3JeMEHTa (K CTPYKTYpHBIM
JJIEeMEHTaM OTHOCST WACHTHU(UKATOPHI, 3arojI0BOK
CTaThH, aBTOPOB, aHHOTALIMIO  T. 11.).

MeTo/bI BBIIEICHUS CTPYKTYPBI TEKCTa MOTYT OC-
HOBBIBAaThCS Ha TPamuIMOHHBEIX anroputMax OCR
(Optical Character Recognition). OHU TpeCTaBISIOT
3 cebsl MEXaHMIECKOe WM 3JICKTPOHHOE Mpeodpas3o-
BaHWE JTOKyMEHTOB B TPUTOIHBIE IS PEOAKTypHl U
Moucka naHHble. K 3TUM airopuTMaMm OTHOCSITCS: Me-
TON MAOIOHOB, TPAaHWYHBIN aHAIM3, 30HAIBHAS CET-
MEHTaIWsl, CTPYKTYpHbIH Meron. OmHAKO TaHHBIE
MOJIXOJIbl HE SIBJISIOTCS aBTOMATUYECKUMHU M TPEOYIOT
3HAYUTENFHOTO BMEIIATENbCTBA ISl HACTPOWKH U
KOPPEKTUPOBKH TOJ pPa3lu4HbIe (hOpMaThl HAyYHBIX
Ty OJIMKaIIHA.

MeTo/11 aBTOMATHYECKOTO BBIICTICHHUSI CTPYKTYPBI
B OONBIIMHCTBE CIIy9aeB OPHUEHTUPOBAHBI WCKIIOYH-
TEJIBHO Ha MCIIOJIb30BAaHUE TEXHOJOTMH MAIIMHHOTO
oOydJeHus, TOCKONBKY Ui OOecIedeHus] BBICOKOM
3¢ (HEKTUBHOCTH HPBPHUCTUYECKHX METOIOB TpedyeTcs
pa3paboTka MHOXKECTBa MPaBWJI, YYUTHIBAIOUIUX BCE
BO3MOXKHBIE OCOOEHHOCTH Ka)KJIOTO THIIA CTPYKTYp-
HBIX AIIEMEHTOB. BaKHO OTMETHTH, YTO 3TH TOIXOMIBI
HE BCeraa 00ecreunBaroT BICOKYIO TOYHOCTD Pe3yiib-
TaTa, KOTOpas TaKKe MOXET 3aBUCETh OT S3bIKa, Ha
KOTOpPOM HalKCaHa COOTBETCTBYIOMIAS ITyOJIHKAIUSL
[17, 18].

B pabote [19] aBTOpHI mpencTaBWiIHM TOIXOMA IO
W3BIICYCHHUIO METAJaHHBIX U3 3aT0JI0BKOB JIOKYMEHTOB
C KUPWUIMYECKUMH cUMBoOJIaMu. [1o7Xx0/1 BKIIIOYAeT B
ce0s: cosmanne maracera CORE, u3BiieueHue TekcTa
u3 PDF-¢aiina ¢ nomonipto yrunutel pdfMiner ¢ mo-
CIIeAyIONIel TOKeHHM3alMel W oOydeHWe MoJeneit
GROBID (GeneRatiOn of Blbliographic Data) wn
BiLSTM (Bidirectional Long Short-Term Memory)
Juisi cpaBHeHUs pesynbraroB. Habop manueix CORE
MIPEIOCTABIISIET NaHHBIE HAyYHBIX myOnmkarmii. OH
COCTOMT M3 METaJaHHbIX W TOJHBIX TEKCTOB B Ma-
mUHHO-00pabaTeiBacMoM ¢opmare. Jlatacer, OCHO-
BaHHBI Ha pecypcax PubMed Central Open Access
Subset, CiteSeer u Cora-ref [20], cocTtoutr u3 15 553
JIOKYMEHTOB, MOJyUYEHHBIX IMOCiIe (QUIBTPAIMH BCEX
KUPWLUTHIECKUX MCXOHBIX JaHHBIX 10 S3BIKY, yale-
HUs JyOJMKAaTOB, OTOpAchIBaAHHMS TeX JOKYMEHTOB,
KOTOpBIC HE SBJISIOTCS HAYYHBIMU MTyOJHUKALIAAMU.

Jlaiee paccMOTpUM, KaK CTPYKTypa Hay4YHBIX ITy0-
nmukanmii onpenensiercss B UICAHJI. 3nech B kauecTBe
HWCTOYHUKOB JIAHHBIX BBICTYIAIOT IyOJUKAIUU U3
xpanwuma. OOIee KOIMYeCTBO cTaTeil B HeM Ha
MOMEHT HAalMCaHUsl HACTOSIIEH pabOThl COCTABIISIIO
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26 335, wuckmoyas IyONHMKAaThl M IOJ03PUTEIbHBIC
ctatbu. [locne uckmouenus ¢aiinos ¢ mmudpoBaHUEM,
MOBPEXKICHHON KOOUPOBKOM M OTCYTCTBHEM TEKCTO-
BOro cjos ocrtajoch 22 532 cratbu, BKaodas 21 520
cTaTed Ha PyCCKOM SI3BIKE.

ABTOMAaTHYECKOE HW3BIICUCHHUE CTPYKTYPHBIX dJIe-
MEHTOB HAayYHBIX MyOJUKAlMi OCHOBBIBA€TCA Ha WH-
CTPYMEHTE C OTKPHITHIM UCXOMHBIM kKogom GROBID,
KOTOPBIH MpeAcTaBisieT coboi cBOOOIHO pacmpocTpa-
HAEMYI0 OMOJIMOTEKY, OOYYEHHYIO Ha aHTJIOS3BIYHBIX
nyOoNmuKanusax JUIsi aBTOMaTHYECKOTO  H3BIICUCHHUS
CTPYKTYPHBIX DIIEMEHTOB, U MMEET BO3MOXXHOCTH JIO-
o0y4yeHHsI Ha KOpIycax TeKCTa IPYTuX S3BIKOB.
GROBID wucnomns3yer kackaa Mojeneil pa3MeTKH I0-
CJEOBATEIBHOCTEN AJI1 aHaln3a JOKYMEHTa. Takoi
MOJYJBHBIH TOAXOA TO3BOJSET aJalTHPOBaTh O0Y-
Yalole AaHHble, QYHKINK, TEKCTOBBIE MpEeACTaBIIe-
HUS 1 MOJENIM K Pa3jNdHBIM HEPAPXUIECKHM CTPYK-
TypaMm AokymeHTa. llpeanaraemas Mozenb SBISETCS
pacuIMpeHreM 3a/1a4d Paclo3HaBaHUsT UMEHOBAHHBIX
cymHoctedt [21]. Tlo ymom4aHuio pelieHue 3amadu
BBINOJTHSCTCS. C TOMOIIBIO CTaHAAPTHBIX METO/IOB
«IJIOCKOT0» MAIIMHHOTO OOYydYeHHS, O0a3HpPYHOIIMXCS
Ha JMHEWHOM IIETTHOM METOJIE YCIOBHBIX CITy4YailHBIX
nonek (aurn. Conditional Random Field, CRF). On-
Hako B GROBID M0HO HCIOJIB30BaTh MOJEIN Map-
KHPOBKH TOCIIEIOBATENILHOCTEH TITyOOKOT0 00yUeHws,
oOy4yeHHbIe ¢ TIOMolIbI0 OuOnmorekn Deep Learning
Framework for Text (DeLFT). DeLFT — »to muar-
tdopma Keras u TensorFlow ams o6paboTku Tekcra,
OpPUCHTUPOBAHHAS HAa MapKUPOBKY MOCIIEI0BATEIHHO-
CTell M KiIacCH(PHKAIMIO TEKCTa, KOTOpas pealn3yeT

CTaHIapTHbIE COBPEMEHHBIE apXUTEKTYpPbl TTyOOKOro
0o0y4eHHusi, COOTBETCTBYIOLIME 3aAadaM OOpabOTKH
TEKCTA.

HocTynHble HEHpOHHBIE MOJAEIHM BKIIOYAIOT KOM-
ounanuio meronoB tuma CRF u rmyOokoil nByHa-
MPaBJICHHON HEUPOHHON CETH JTOJTOU KPaTKOCPOUYHOM
mamatn BidLSTM. JlanHHas KoMOWHAIlMsS METOIOB
BidLSTM—-CRF wucnons3yercst co BCTpauBaHHEM MO-
JeN I7100anbHBIX BEKTOPOB AJIS IIPECTABICHUS CIOB
(aurn. Global Vectors for Word Representation,
GloVe), ¢ AONONMHUTENBHBIM KaHAIOM (QYHKIUHA, C
sMOeauHTaMu U3 sI361K0BOYM Moaenu (ELMo) u TouHo
HACTPOEHHBIMH apXHTEKTYpaMH Ha OCHOBE TpaHC-
dhopmepoB co cioem aktuBanuu CRF wnm Ge3 Hero,
KOTOpbIE MOTYT HCIIOJIb30BaThCSI B KAadeCTBE ajJbTEp-
HaTUBHI JTUHEHHOTO nenHoro Mmetona CRF.

B Hacrosiiee BpeMsi Ui TIOJTHOTEKCTOBBIX MOJIE-
Jedl He CYIIECTBYET HEUPOHHOH MOJEINHU, MOCKOJIBKY
BXOJIHbIE TOCIEJOBATEIbHOCTH JJISI 3TOW MOJCTH
CJIMIIKOM BEJTUKH JJIsI TOAACPKUBAEMBIX B HACTOSIIIEE
BpeMsl apXHUTEKTyp TIyOokoro oOydenusa. s 3Toit
3aJa4d TIOCTaHOBKY NpoOIeMBbl HEOOXOJUMO H3Me-
HHUTH WU UCIOJIB30BaTh albTEPHATHBHBIC apXUTEKTY-
pBI TIIyOOKOTO O0y4YeHHs (CO CKONB3SIIAM OKHOM U
T. 1.).

Jns paz6opa Hayunoit myomukammu GROBID wnc-
MOJIb3yeT KacKall MOAENeld MapKUpPOBKH IIOCIENI0Ba-
TeIbHOCTEH, MPeCTaBIeHHBIN Ha pHC. 4. APXUTEKTY-
pa u mapameTpsl CTPYKTYPHBIX 3JIEMEHTOB 3aBUCAT OT
HCHOJB3YEMBIX METOK, OT 00beMa JAOCTYIHBIX 00y4a-
IONIMX JIAHHBIX, OT BPEMEHH BBHITIOJIHEHHS, OTpaHUYe-
HUH Ha MaMATh U TOYHOCTH U T. 1.

MertajaHHbIe
3aroJioBKa

y.

NmeHa (3aros1oBoK)

CermeHranus |
JIMTEepPaTyPHBIX CChUIOK J

JlutepaTypHbIe CCHUIKH |

Wmena (JiurepaTypHble
CCBUIKH)

CermMeHTanust |

———— ]

IloyHBIH TEKCT

[

] | Pucynku

Taomuie

1

Puc. 4. Kackan ctpykrypHbix 31emenToB B GROBID
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Mopens Ceemenmayus UCTIONB3yETCS ISl OTpeie-
JICHWS OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB JOKYMEH-
Ta, TAKMX KaK TUTYJIbHAS CTPaHMIA, 3arOJIOBOK, OC-
HOBHAs 9acTh, CHOCKH, OnOImorpaduaeckue pa3aeisl
u T. A. OOHapy>KeHHbIE MOJEINBI0 CETMEHTAIlMK 00JIa-
CTH 3aroJIOBKOB TEpENaloTCs B MOJENb 3arojOBKOB.
Mopens 3aroJoBKOB 00ydaeTcsl paclio3HaBaTh TaKyrO
MHQOPMAaIMIO, KaK Ha3BaHWE, aBTOPHI, MPHHAIJICK-
HOCTb, aHHOTAHA U T. A. HexoTopele MOmenn MapKu-
POBKH MOTYT HCIIOIB30BATHCA B HECKOJIBKHX MeECTax
JoKyMeHTa. Hampumep, Moaenb AaThl, UCTIONb3yeMast
JUTSI CErMEHTAIIUN WCXOIHON NaThl Ha TOJBI, MECSIIBI
U T. . © obecriedeHe HOPMAaJU3allii JAaThl B COOT-
BeTCTBUM €O cTaHaaptoMm [SO, BEBI3BIBaeTCs, KOTaa
JAThl HISHTH(PHUIUPYIOTCS HE TOJIHKO B OOJIACTH 3aro-
JIOBKA, HO W TIpH pa3dope 30HBI CCHUIOK. AHAJIOTUYHO
MOJIENI PUCYHKOB WJIM TaOJHIl MPUMEHSIOTCS IS
CTPYKTYPUPOBaHHUS BCEX PUCYHKOB W TaONHIl JOKY-
MeHTa. CTPYKTYypHUpOBaHHE OJHOTO M TOTO K€ THUIA
CYIIHOCTH 3aBUCHUT TAKXe M OT TO3UIMH 3TOH CYITHO-
ctu. Hammpumep, B mamnke ctaThbil OOBIYHO YKa3BIBAIOT-
Csl TIOJIHBIE UMEHA aBTOPOB M OHM CBSI3aHBI C MapKe-
pamu ad¢duiranyy, a UIMEHa aBTOPOB B CTPOKE CChI-
JIOK 0OBIYHO HAMHOTO KOpOYe M HUKOTAAa HE CMEIIH-
BaroTcs ¢ nHpopmanuei 06 addrmuarym.

Meton o0yuenus oubnmoreku GROBID, mpume-
HeHHbI npu co3gmanuu MICAHJI, ocHOBbIBaeTcs Ha
MIPEJIONIOKEHNUN O CTaOMIIBHOCTH CTPYKTYpHI CcTaTeit
KYpPHaJIOB B TEUYEHHE BPEMEHH. B COOTBETCTBUM C
STHUM IIPEATIOIIOKEHNUEM TIPOU3BE/ICH aHAIN3 CTAaTEeH U3
pa3HBIX MCTOYHUKOB C TOCIENYIOIIEH TPynIHpOBKOI
W BBIABICHHEM Haubojee 4YacTO BCTPEUAIOLIHXCS
mabionoB. HavanpHast daza oOyuenus Bkimogaet 400
TaKUX MI1a0JIOHOB, MPUMEHSIEMBIX ISl OOYYCHHS MO-
Jeneil, B TOM 4HCie cleAyrolue madaoHsl: «MeTa-
JlaHHBIE 3arojioBkay, «CermeHramusy, «Anpec opra-
Huzanumy, «MMeHa (3aronoBok)» u «CermMeHTarus
JUTEPATYPHBIX CCBUIOK». B X0/ 3KCIIEpUMEHTOB HC-
nons3oBauchk PDF-(aiiner crateit nnst co3manus o0y-
YapIIUX JAaHHBIX TIPH TIOMOIIM WHCTPYMEHTA
GROBID. Bnecenne KOPpPEeKTHPOBOK  BBI3BIBAIIO
TPYAHOCTH H3-3a OTPAHUYEHUIl B METOIUKE HCIIPAB-
nenust oOywarommx QainoB. Ecnu B oOyuaroriem
(aiine oTcyTCTBOBANA YaCTh TEKCTa M3 CTAThH, €€ J0-
OaBnieHHEe OBUTO HEBO3MOXKHO, UTO JIEJIAN0 TaKoH (aiii
HETIPUTOJTHBIM JIsi 00yueHus. B pesynbrate HEKOTO-
pble MIa0JIOHBI OBUTM UCKIIFOUEHBI U3 TPEHUPOBOYHOTO
Habopa B CBSA3H C BBIICYKa3aHHBIMU OTPaHUYCHHUSIMHU.
JooOyuenrne GROBID npoucxoauT Ha OCHOBE Ipej-
BapUTENILHO MPOAHHOTUPOBAHHBIX OOYYAOUINX JIaH-
HbIX. Kaxxnas crates anst 1000y4eHHsl MOCTaBISIETCS C
PDF-¢aiizom, HaOOpoM MpeaBapUTEIbHO aHHOTHPO-

BaHHBIX XML-daiinoB u HabopoM daitoB 6e3 pac-
mupenuss XML, copepkamux CHUCOK TOKEHOB C Xa-
pakTepuctukamu s odydenus. [locne 3aBepuienus
mporiecca 0oO0y4eHus: ObUTM TONMYYeHbl 3HAYSHUS MEeT-
puku f1 (moka3aHHbIC B TAONHIIE), KOTOPBIE OTPAKAIOT
3¢ (HEeKTUBHOCTH MOJICTICH.

Metpuka A1 pna mogenn GROBID

Mogens GROBID f1 (Muxpo- f1 (maxpo-
YCpeIHEHHe) | yCpeIaHeHue)

MeTtagaHHbBIE 3ar0JIOBKA 80,95 73,25

CermMeHTanus 83,95 70,33

AJipec opraHuzanuu 82,71 78,29

HMeHa (3arooBoK) 93,97 87,71

CermeHTarus 91,18 81,01
JUTEPATYPHBIX CCHIIOK

s moHuMaHus 3HaYeHUN METpHKHU fl paccMoT-
PUM HECKOJIBKO [IPUMEPOB.

Hpumep. 1. YcneumHoe u3BieyeHue.

e UcxoaHast cTpoka: «BnusHHE KBaHTOBBIX 3(P(EKTOB
Ha NPOBOAMMOCTh HaHOCTPYKTyp. MBaHoB A.A., Ilerpos
B.b., CunopoBa B.B. - MockoBckuii (pM3MKO-TEXHUUECKUI
HUHCTUTYT, Jonronpynusiid, Poccust.»

e Pacno3HaHHasi cTpoka:

o Ha3BaHWe: «BiusiHME KBaHTOBBIX 3 (PEKTOB Ha
MIPOBOANMOCTD HAHOCTPYKTYP»;

o aBTOpbI: «MBaHoB A.A.», «IletpoB b.b.», «Cuno-
poBa B.B.»;

o appuananusi: «MOCKOBCKUIT (PHU3UKO-TeXHHUUE-
CKHUU MHCTUTYT, JonronpyaHsiid, Poccusy.

e TokeHsbI:

o cjioBa: «BnusiHUE», «KBAaHTOBBIX», «3((HEKTOBY,
«HA», «IPOBOJUMOCTBY, «HAHOCTPYKTYp», «VIBaHOBY,
«A.A», «letpoB», «b.b.», «CunopoBa», «B.B.», «Moc-
KOBCKHI», «(PU3UKO-TEXHUYECKHUI», «HHCTHTYT», «Jlonro-
pyAHEI», «Poccus» (17 TOkeHOB);

O 3HAKH MPEMHHAHUS: ), &), &M, «», «&», N,
«» (7 TOKEHOB);

o uroro: 17 (cmosa) + 7 (3HaKu mpenwHaHUs) = 24
TOKEHa.

* AHa/IN3:

o TP (McTrHHBIE TIOJOXHUTENbHBIE): BCE TOKEHBI, CO-
CTaBJAIOIINE Ha3BaHHE CTATbU, UMEHAa aBTOPOB, Ha3BaHHE
HMHCTUTYTA, TOPOJ U CTpaHy, NPaBUILHO OTHECEHBI K COOT-
BETCTBYIOIIMM KaTETOPHSIM.

o FN (10:xHBIE OTpHIIATENBHBIE): OTCYTCTBYIOT.

o FP (10>xHBIE ITOJI0KUTETbHBIE): OTCYTCTBYIOT.

o TN (ucTHHHBIE OTpHLATENBHBIE): BCE 3HAKU IIpe-
MMUHAHKSA, KPOME JIBYX 3aISTHIX B adyuiamaium, Kiaaccudu-
LUPOBAHBI KaK «HE OTHOCSIUECS K METaJaHHBIM.
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o Precision (tounocts): TP / (TP + FP) = 100 %.

o Recall (moaoTa): TP / (TP + FN) = 100 %.

oFlscore:2*(1*1)/(1+1)=100%. ¢

IlepBblii npUMep IEMOHCTPUPYET UIICATBHBIN CIIy-
yail, I/1e BCE AJIEMEHTHI, BKJIKOYas HAa3BaHUE CTaThH,
AMEHA aBTOPOB, Ha3BaHUE WHCTUTYTa, TOPOL U CTpa-
Hy, ObBUIM W3BJEUEHBI W KIACCU(UIMPOBAHBI BEPHO.
Oto cootsercTByet f1 score 100 %, yka3biBasi Ha BbI-
COKYIO TOYHOCTH MOJIEIIN.

IIpumep 2. Yactuynas omunoka.

e Ucxonnas crpoka: «HoBble moaxonpl K MallMHHOMY
ob0yuernro. Aptop: CmupHoBa E.J[., UHCTUTYT cucTeMHOTO
nporpammupoBanus PAH, MockBsa, Poccus».

e Pacnnosnannas crpoka:

o Ha3BaHue: «HoBbIe TOAXOB! K MATMHHOMY 00Y-
YEHHUION;

o aBTOpbI: «CMupHOBa E.J.»;

o adppununanus: «MHCTUTYT CUCTEMHOIO MPOrpaMm-
mupoBanusg PAH» (ropoa u cTpaHa MpOMyIIEHBI).

e TokeHblI:

o caoBa: «HoBBEIE», «HOIXOIBI», «K», «MAIIMHHO-
My», «0OydeHno», «ABTOp», «CMupHoBay, «E.J.», «UH-
CTHUTYT», «CHCTEMHOTO», «HporpammupoBanus», «PAH»,
«Mocxksay, «Poccus» (14 TOKeHOB);

O 3HAKH MPENHHAHUI: (), D, &,», «», «» (5 TO-
KEHOB);

o uroro: 14 +5 =19 ToxeHon

e AHa/n3:

o TP: TokeHbl B Ha3BaHWU, UMEHHU aBTOpa U Ha3Ba-
HHUH WHCTHUTYTA KIACCU(PHUINPOBAHBI BEPHO.

o FN: Tokensl «MockBa» u «Poccuss» ommbodHO
OTHECEHBI K KATETOPHUH «HE OTHOCSIIMECS K METaaHHBIM.

o FP: OtcytcTBYyIOT.

o TN: OcranpHble TOKEHBl (3HAaKM IpENUHAHMA,
CJIOBO «ABTOD:») KIaCCH(UIIMPOBAHBI KaK «HE OTHOCSIIHE-
Csl K METaIaHHBIM» — BEPHO.

o B ucxonnoit crpoke 19 TOKEHOB OTHOCATCS K Me-
TagaHHBIM, U3 HUX 11 pacnosnansl BepHO (TP), 2 mpomy-
mieHsl (FN).

o Precision: TP / (TP +FP)=11/(11+ 0) =100 %.

o Recall: TP/ (TP +FN)=11/(11+2) = 84,62 %.

o F1 score: 2 * (1 * 0.8462) / (1 + 0.8462) =
91,67 %. ¢

Bropoil mnpuMep WLIIOCTPUPYET  HYACTHUHYIO
omuoOKy, rjie ropoa U cTpaHa B adduiuanuu ObUIH
nponymensl. HecmoTpst Ha 3Ty ommbOKy, f1 score
OCTaeTcsl TOCTaTOYHO BBICOKUM (okoio 91,67%), Tak
Kak OOipmias 4acTh WH(OpMAIMK HW3BJIEYEHA KOP-
PEKTHO.

Mpumep. 3. OmmbKa B onpeieneHnn 3JIeMeHTa.

e Hcxoanas crpoka: «Keywords: Deep learning, Natu-
ral language processing, Text analysis».

e Pacno3HaHHas cTpoka:
o na3Banue: «Keywords: Deep learning, Natural lan-
guage processing, Text analysisy;
O aBTOPBI: (HE OTPE/ICICHBI);
o apuauanus: (He onpeaeIeHa).
e Tokennbr:

o caoBa: «Keywordsy», «Deep», «learning», «Natu-
ral», «language», «processing», «Text», «analysis» (8 Toke-
HOB);

O 3HAKM MPENMHAHHU: «», «,», «» (3 TokeHa);

o uToro: 8 + 3 = 11 TokeHOB.

* AHa/Iu3:

o TP: OrcyTcTByIOT.

o FN: Bce Tokensl, Brmodas «Keywords:», «Deep»,
«learning» u T. 1., HETIPABMWIBHO KIaccHPUIMPOBaHEL. OHH
JOJDKHBI OBITH OBITH OTHECEHBl K KaTETOPUM «KITIOYEBBIC
CJIOBa» WU «HE OTHOCSIINECS K METaJaHHBIM.

o FP: Bce TokeHbI OIMOOYHO OTHECEHBI K KaTero-
pHUH «HA3BaHHUEY.

o TN: OTcyTCTBYIOT, TaK KaK BC€ TOKEHBI OTHECEHBI
K KaKOH-THO0 KaTeropuu.

o B ucxonnoit ctpoke 11 toxkenos. TP = 0, Bce To-
KCHBI OTHECEHBl K HempaBmwibHOHN Kateropunm (FN = 11,
FP=11).

o Precision: TP/ (TP +FP)=0/(0+ 11)=0 %.

o Recall: TP/ (TP +FN)=0/(0+11)=0 %.

oFlscore:2*(0*0)/(0+0)=0%. ¢

Tpetuil mnpuMep IOKa3bIBAET KPUTHUYECKYIO
OIMOKY: CTPOKAa C KJIFOUYEBHIMH CIIOBAaMHU ObLIa OIIH-
00YHO pacrio3HaHa Kak Ha3BaHUE CTATbH, a aBTOPHI U
adpdunmanus He ObUIH oOmpeneNeHbl BOBce. B aTom
cinydae f1 score paBeH 0 %, 4TO yka3bIBacT Ha HECIO-
COOHOCTB MOJIENTU CIIPABUTHCS C 3a/1a4eH.

IIpumep 4. Ilponyck napopmanuu.

e Ucxoanas crpoka: «lIpumMeHeHne METOOB aHaIM3a
naHHbeix B meaunmue. A. Iletpos, b. MBanoB. — Hayuno-
uccienoBarenbckuid uHCTUTYT uMeHu H.U. Tluporosay.

e Pacnosnannasi crpoka:

o Ha3BaHme: «[IprMeHeHHe METOIOB aHallM3a JaH-
HBIX B MEAHIIUHEY;

o aBTOpBI: «A. IlerpoBy, «b. BaHOBY;

o apduananun: (He omnpeseneHa, Ha3BaHWE WHCTHU-
TyTa OIIMOOYHO HE OTHECEHO K aummarum);

e TokenbI:

o ciaoBa: «l[IpuMeHeHHE», «METOIOBY», «aHAIN3a»,
«IAHHBIX», «BY», «MeaumuHe», «A.», «lletpoBy, «b.»,
«BanoB», «HayuHO-HcCe0BaTENbCKUIMY, «UHCTUTYTY,
«umenn», «H.W.», «[Tuporosa» (15 TokeHOB);

O 3HAKHU MPEMMHAHMS: «.», ), «.», «-» (4 TOKeHa);

o uroro: 15+ 4 =19 toxeHos.

* AHa/IN3:
o TP: Ha3BaHue CTaTbH, UIMEHA aBTOPOB.
o FN: Bce TokeHbl Ha3BaHUsI UHCTUTYTA.
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o FP: OtcytcTByIOT.

o TN: OcranpHble TOKEHBI (3HAKH IPENHHAHUA,
TOYKa) KITACCH(PUIMPOBAHBI KaK «HE OTHOCAIIUECS K MeTa-
JaHHBIM) — BEPHO.

o JlomycTiM, B UCXOAHOH CTpoke 19 TOKEHOB OTHO-
csATCSl K MeTaZaHHbIM, 3 HuX 10 pacno3nans! BepHo (TP), 5
npomnyeHs! (FN).

o Precision: TP / (TP +FP) =10/ (10 + 0) = 100 %.

o Recall: TP/ (TP +FN)=10/(10 + 5) = 66,67 %.

o F1 score: 2 * (1 * 0,6667) / (1 +0,6667) = 80 %. ¢

YeTBepThlid IPUMEP AEMOHCTPUPYET Clydaidl Ipo-
mycka WH(QOpMAaIWH, T/Ie Ha3BaHWE WHCTUTYTa OIIH-
0ouHO He oTHeceHO K adummmanuu. ITO IPUBOIUT K
cHmwkenuto f1 score 1o 80 %, moauepkrBas Ba)KHOCTb
KOPPEKTHOW KJacCH(UKAIMKA 3JIEMEHTOB METaJlaH-
HBIX.

JlocTyn K 3arojioBKaM M aHHOTAIUsAM B 0a3e cTa-
TEl MO3BOJIMJI MPOBECTU AHAJIU3 UX CXOJICTBA C IpH-
MEHEHHUEM METPHUK, TaKHX KakK paccrosHue JDkapo —
Bunknepa, JleBeHIITeliHA 1 KOCUHYCHOE PacCTOSHUE.
AHanu3 pe3ysbTaToB NOATBEPAUI BBICOKYIO TOUHOCTb
COOTBETCTBHS 3ar0JIOBKOB U aHHOTallU B paMKax BbI-
OpaHHBIX METpUK. B yacTHOCTH, MOJENH, TaKUe Kak
«Mertananuble 3aroiioBka» u «CermeHTamusy, Jo-
CTUTJIM 3HAYUTEIBHBIX YyCHEXOB. Te€M HE MeHee, Jpy-
rue MOJENH, B YacCTHOCTU «AJpec OpraHu3aluny,
«mena (3aroioBok)» u «CerMeHTaIlusl JTUTepaTyp-
HBIX CCBUIOK», BBISBUJIM TIOTPEOHOCTH B JOTIOJIHU-
TEJIbHOM YJIYYIICHUM Uil AOCTHXKEHUS IKEJIAeMbIX
pEe3yJIbTaTOB.

4.2. BoigeneHne MMeHHbIX rpynn u KopecepeHuus

[Ipeno6paboTka TEKCTOBOTO CIIOS JJIsl BBIYUCIICHUS
npouieid COCTOMT W3 OIepaluii peoOpa3oBaHMsI
CJIOB B HIKHHUM PETHCTP, IEMMAaTH3aUH (TTPUBEICHUS
CIIOB K HOpPMaJNbHON Qopme), yIalleHHus CTOI-CIIOB
(citoB, 3HAKOB, CUMBOJIOB, KOTOPHIE CaMOCTOSITEIIEHO
HE HECYT HUKaKOW CMBICJIOBOM HAarpy3KH), IMOATOTOB-
KU OOIIETO CJIoBaps MUl BCEX JOKYMEHTOB, Ipeodpa-
30BaHMS CJIOB B BEKTOPHI (¢ TOMONIbIO (ppeiiMBopka
pytorch), ¢ KoTopbiMH yMeeT paboTaTh HEHPOHHAas
ceTh. OcoOeHHBIN MHTEPEC BhI3bIBACT 3ajadya Kopede-
PEHIIMH, KOTOPYIO HEOOXOAWMO pelaTth s odecrie-
YEHUsI MTOJIHOTHI MPOMUIIS, T. €. IS TOTO, YTOOBI y4H-
THIBAJIUCh HE TOJHKO BCE YINOMHHAHUS TEPMHHA, HO
TaK)K€ U €ro KOCBCHHBIE YIIOMHHAHHUSA, KOT/Ia BMECTO
HET0 B TCKCTE HUCIIOJIB3YETCA MECTOMMEHHNUE UJIM CUHO-
HHUM.

CranmapToM pemlieHuss MHOTHX 3amad 00paboTKu
TCKCTOB, CBA3aHHBIX C KJ'IaCCI/I(bI/IKa]_H/IeI‘/'I CJIOB B TCK-
CTe, SIBIIICTCS HCIIOJIb30BAaHUE SI3BIKOBBIX MOJEIEH,

MIPOBOSIIINX TOKEHU3AIMIO BXOAHOTO TEKCTa IO CJIO-
BaM. JTO CIeAyeT W3 TOTO, YTO MHTYHTHBHO IIPOIIE
KJIAaCCU(UITMPOBATH CJIOBO, KOTJAa OHO IPENCTaBICHO
TOJIBKO OIJHMM TOKCHOM. BBuay Oomnbimoro umcna
CIIOB B UCIIOJIb3YEMOM CIIOBAape TAaKHE S3BIKOBHIE MO-
Jenu TpeOyroT 3HAYMTENBHBIX 3aTparT MamsTH U BBI-
YHCIUTENbHBIX pecypcoB. [lis s3bIkoB ¢ OoraToit
MopdOoJIOTHEeH MOIEIN IO/DKHBI XpaHUTh HWH(pOpMa-
IO O KaXIOH BO3MOXKHOW CIOBO(OpME Ka)Kmoro
CJIOBA, YTO YBEIMYMBAET pa3Mep CJIOBaps B CPEIHEM B
IBa JlecsiTka pa3. B kadecTBe albTepHATHBHOTO MOJ-
X0Jla UCTIONB3YeTCsS TOKEHU3AIMs TEKCTa Mo Habopam
MOJPSA[ CTOSMIMX CHMBOJIOB, Ha3bIBAEMBIX MOJCIOBA-
MU (subword v word pieces). IT0 TIO3BOJISET MOJIe-
JM OTEpPHUPOBaTh CIOBAapEM OTPAHWYCHHBIX Pa3MEPOB
[22]. OnHako mpU UCHOJB30BAHUU TAKOM CTpaTEruu
TOKEHHU3AI[MN HEOOXOMUMBI JOMONHUTEIHHBIE MeXa-
HU3MBI O0BEIMHEHUS! BEKTOPHBIX MPEICTaBICHUN He-
CKOJIBKMX TOKEHOB, COOTBETCTBYIOIINX OJHOMY CIOBY
[23].

3amaya kopedepeHIME — 3TO 3amada 00pabOTKU
€CTECTBEHHBIX S3BIKOB. B 3aJaHHOM TCKCTC yCTaHaB-
JIMBAIOTCS TPYMIBI UMEHHBIX TPYII (CJIOB WU CIOBO-
codYeTaHni), 0003HAYAIONINX OAUH M TOT KE OOBEKT
[24]. IlpennonaraeTcs, 94TO 3amada MOXET OBITh pe-
meHa 0ojee TOYHO MPH HMCIIOIb30BaHUU TOKEHU3AIUN
[0 TOJACTIOBaM. 3ajava OCIOXKHSETCS He0OXO0IuMOo-
CTBIO KJIACCU(UIINPOBATH HE CIIOBa, & UMEHHBIEC TPYII-
Bl — TPYIIBI O crosmux cinoB [25]. B UCAH/I
NPUMEHSETCSl pelieHUe 3aJaudl KopeepeHIMU IpH
HCIIOJIb30BAHMKU TOKCHU3AIIUKU I10 IMOACIOBaAM IIYTEM
BBIYHCIICHHS [T KOKIOW Maphl TOKEHOB JIBYX OIICHOK.
[lepBas ormeHka BeIpakaeT BEPOSTHOCTH TOTO, YTO JIBA
TOKEHa BXOIAT B OJHY HMMEHHYIO rpymnmy. Btopas
OIIEHKa BEIpa)KaeT BEPOSATHOCTH TOTO, YTO JBA TOKEHA
BXOJIAT B JIB€ pasHble KopedepeHTHbIE HMEHHbIE
rpynmsl. CoBMeIeHHEe IBYX OIEHOK MO3BOJISET MOIY-
YUTh MOJIENIb PEUICHUs 3a7aud KopeepeHInl, KOTo-
past Haclie/lyeT BCe MPEUMYIIECTBA MOJIEIeH C TOKEHH-
3alMed MO TOJCIOBaM: MEHBIIMH pa3Mep MOJeNH,
Oonee TouyHas paboTa ¢ A3bIKaMH ¢ Ooratoil Mopdoo-
ruei.

Mogens kopedepeHIHMH OCHOBaHA Ha TOM, 4TO
TEKCT Ha €CTeCTBEHHOM S3BIKE MPENICTABIAET COOOM
OTIMCaHNE NCUCTBHHA WIIN COCTOSHUN Pa3IUIHBIX 00h-
exkToB. VIMeHHas rpymnmna — 3T0 CIIOBOCOYETaHHE, CChI-
narorieecss Ha OOBEKT BHES3BIKOBOW JEHCTBHTEIHHO-
CTH, Ha3bIBaeMblii pedepeHToM. VIMEeHHbIE TpyMIbl
OOBIYHO BBIPAXKAIOTCS B TEKCTE MIOCIIEA0BATENEHOCTHIO
U3 CYIIECTBUTEIHBHOTO M CHHTAaKCHYECKH MOJYMHEH-
HBIX eMy cJIOB. Ecny 1Be MMEHHBIE IPYIIBI CCHIIAIOT-
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Csl Ha OJIMH M TOT XK€ pedepeHT, TO OHU Ha3bIBAIOTCS
KopedhepeHTHRIMA. 3afada KopedepeHInn 3aKiroda-
eTcsi B TIOMCKE BCeX Map KopehepeHTHBIX MMEHHBIX
TPy

IIepBoe monydenHoe pemieHne kKopedepeHnnn Obl-
JI0O OCHOBAHO Ha MPEANOJI0KEHUH, YTO U OOJbIICH
YacTH Tap WMEHHBIX TPYII B TEKCTE MOXHO OJHO-
3HaYHO ONPEACTUTh HAMYUE WM OTCYTCTBHE KOpE-
(hepeHTHOI CBSA3M MpH MOMOILY cCHCTeMBI TpaBuil. [lo-
JMydeHHas CcucTeMa ImpaBuin otcemBama 71 % map
WMEHHBIX TPYIIN, OJHO3HAYHO OMPENeNss Ui HUX
HaIA4YMe WU OTCYTCTBHE KopedepeHunu. [
OCTaJBHBIX Iap HCIOJB30BANACh THUIHYHAS IS J1aH-
HOW 3a/laud CTpaTerusi CpaBHEHHs BEKTOPOB IMpHU3HAa-
KOB JIBYX MMEHHBIX Ipynil. B 3TOT BEKTOp KOIMpOBa-
nachk WHGOPMALUS O MOJI0KEHUH MMEHHOH TpYINIbI B
TCKCTC, I'paMMaTUUICCKUX U CHHTAKCHYCCKUX IIPpU3HA-
Kax WX TJIABHBIX CIIOB, a TaKK€ HEKOTOpas Ipyras.
Hetfiponnas ceth, cocTosiast u3 HabOpa IMOIHOCBS3-
HBIX CJIOEB, OIpEJeNsiyia HTOTOBYIO OIIEHKY BEpPOSITHO-
CTH Hanm4usi KopedepeHTHOU CBs3u. [laHHBIN mOXOx
UMeEeT CIEAyIolne HEIOCTaTKH: OH ONHpacTcs Ha
CTOPOHHHE PEUICHUS] CHHTAKCHYECKOTO U MOP(OIOTH-
YeCKOro aHalln3a; Habop 3aJaHHBIX HA 3TaIle CO3IaAHMS
MOACINU IIPU3HAKOB HMMCHHBIX TPYIIl, IO KOTOPBIM
oTIpeieIAeTCs] KopeepeH s, MOKeT ObITh HETIONIOH.

B nmaHHBIII MOMEHT HCCIEMyeTCs IOAXOJ, OCHO-
BaHHBI Ha BBICTABIICHUH KaXK[[OW Iape TOKEHOB TEK-
CTa OIIEHKH BEPOSTHOCTU TOTO, YTO 00a TOKEHa HaXo-
JATCA UJIN B OI{HOI>'I HUMEHHOU rpymne, njin B ABYyX KO-
pedepeHTHBIX MMEHHBIX Tpymmax. OleHKka OCHOBaHa
Ha Moau(dUKaUYM MeXaHu3Ma BHUMaHus self-attention
N HUCIOJIB3YET TOJBKO BCKTOPHBLIC NPCACTABICHUA TO-
KEHOB ISl IPUHATHUS pemieHus. Takod moaxo1 mo3Bo-
JSET peliaTb OJHOBPEMEHHO W 3a/lady ONpeaesieHUs
WMEHHBIX TPYI B TEKCTe, W 3a/ady KopedepeHIHH
MeXIy HUMHU. B HacTosmiee Bpemsl IMOAXOJ HMeEeT
CJIEIYIONINE HEJOCTATKH: BO3MOXKHOCTH PabOTHI TOJIb-
KO B OI'paHMY€HHOM OKHE€ TOKCHOB, HeO6XOZ[I/IMOCTI)
o0y4eHus1 Ha OOJBITUX KOPITycax U HECTPOroe MOKPHI-
TUC MMCHHBIX I'PYIIL: TOJIBKO YaCTh TOKCHOB Kope(i)e-
PEHTHBIX TPYII MOJIYyYaeT BBICOKYIO omeHKY. IlocTpo-
€HHas MOJieNb 00JalaeT BBHICOKOM TOYHOCTBIO, HO HE
ABJISIETCSl IOCTaTOYHO MOJIHOK. DTO YKa3bIBaeT Ha TO,
YTO MOJENh HAaXOIHUT TOJBKO MAalylH YacTh MPaBHUIIb-
HBIX I1ap TOKCHOB, HO IMOYTHU HE OHII/I6aeTC$I.

3aluii, KYpPHAIOB H T. [.), CBSI3aHHBIX MEXIy COOOH
pasnuyHbIMH CBs3siMH (cM. § 1) U TeM cambIM 00Opa-
3YIOLINX CETh. Y3IIbI 3TOM CETH MOTYT OBITH CBS3aHBI
LUTUPOBAaHHEM (OZHA ITyONMKalUs LUTHPYET ApY-
T'yI0), aBTOPCTBOM (aBTOp CBsI3aH CO CBOEW ITyOIMKa-
LUeii), COaBTOPCTBOM (aBTOPHI OAHOW M TOW ke MyO-
JTUKALUK) U T. II.

OmHoit n3 Hanboee MPOCTHIX M HATJIIAHBIX SIBJIS-
€TCsl CeTh COaBTOPCTBA. B Hell y3namu SBISIFOTCS yde-
HBbIC, a HEHAINpaBJCHHAs Oyra MEXIy IBYMS y3laMH
O3Ha4yaeT HAIWYKE XOTsI Obl OAHOM COBMECTHOW MyO-
nukanuu. CeTb COAaBTOPCTBA IO3BOJIAET, HAIPUMED,
HarlsIqHO W300pasuTh CTPYKTYpPY MyOIHUKAIlMOHHOTO
COTPYJIHUYECTBA B paMKaxX HAy4HbIX IOJpa3/IeJICHUI.
OTO MOXXET OKa3aThbCsl IMOJIE3HBIM B PsiJie CUTyalui
(HampumMmep, U1 HOBOTO COTPYIHHKAa WM PYKOBOIU-
TeJs MoApas3zaeieHus). PaccMorpum B KadecTBe mpu-
Mepa cieAylomui rpad, Ha KOTOPOM y3J1aMHu SIBIISI-
IOTCA COTPYAHHMKHU OJHOIO U3 pCajlbHbIX HAYYHBIX
ropaszeneHuii (puc. 5).

Puc. 5. CpsizHasi ceTh COABTOPCTBA COTPY/IHHKOB HAY4YHOI0
noapasjeaeHus

5. UHTENNEKTYANbHbIA AHANWU3 CETEW

Hay4nas nesTenpHOCTh MOPOKAAET HEMaJoe KO-
JIMYECTBO OOBEKTOB (MyOiaMKauui, aBTOPOB, OpraHu-

BunHo, uto rpad SBISETCS CBS3HBIM, a CBS3M B
HEM — JOCTAaTOYHO IIJIOTHBIMH. DTO O3HAYaeT, 4TO B
JTAHHOHW JTa00paTOPHH COTPYTHUKH AOCTATOYHO TECHO
B3aUMOJICHCTBYIOT JAPYr C JIPYrOM TPH TOITOTOBKE
MyOJIMKAITHiA.

[Ipumep npyroii, B HEKOTOPOM CMBICIIE€ MPOTUBO-
MOJIOKHOM CUTYyaIluy, PEJCTaBIeH Ha puc. 6.

Puc. 6. HecBsi3Hast ceTh COAaBTOPCTBA COTPYAHMKOB HAYYHOTO
nojpasaeaeHus
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31ech UMEIOTCSI HECKOJIBKO KOMIIOHEHT CBA3HOCTH,
B TOM YHCJIE€ BKIIOYAIOUIMX B ce0sl M30JIMPOBAHHbIC
y3JIbl. DTO MOKET 03HA4aTh, YTO OTAEJIbHBIC TPYIIIHI B
JaHHOH 1abopaTopuu paboTal0T aBTOHOMHO.

AHaNM3UpOBaTh CETH COABTOPCTBA MOXKHO H C
TOYKW 3PEHUsI BBISIBICHHUS OOIIMX 3aKOHOMEPHOCTEH.
PaccMoTpuM Bompoc 0 TOM, KaK HaTM4He COBMECTHBIX
MyOJUKAMi COOTHOCHUTCSI C PACCTOSIHUEM MEXIy Te-
MaTHYECKUMU NPO(QUIIMHU aBTOPOB.

Hanpumep, cpensee paccrosiHue Mexay npodu-
asmu cotpyauukoB UITY PAH sBnsiercss AOBOIBHO
OoompmM u coctasisier 0,85 (B cMbicie MeTpUKH,
onucaHHoW B § 3). DTo o3Hauaer, yTO MyOJIMKALUU
COTPYAHUKOB OTHOCATCS, BOOOIIE TOBOPS, K Pas3iiny-
HBIM 00JIaCTSIM TCOPUH YIPABICHHMSL.

OnpenenuM KpUTEPUN HaIUUMSL CUTBHOU CBA3U
MEXIY IIByMs aBTOpaMH: CYIIECTBYET TPETHH aBTOp,
KOTOPBI UMeET XOTs Obl OIHY IYOJIHKALIHIO C IIEPBBIM
aBTOPOM 0€3 BTOPOTO W XOTS OBl OJHY IMyOJIMKAIIHIO
CO BTOpbIM Oe3 mepBoro (T. €. CBsI3aH OTACIBHO C
KaXABIM M3 JBYX aBTOpoB). Oka3pIBaercs, 4TO MpoO-
(UM aBTOPOB, COCAMHCHHBIX CHJIBHOW CBS3bIO, B
cpenHeM Ommxe ApYr K Apyry (CpeiHee paccTOsHHE
0,59), yem npodu aBTOPOB, CBS3h KOTOPHIX HE SB-
nsieTcst cuiibHON (cpemHee pacctosiHue 0,64), U 31O
pasynuue SBISETCS CTATHUCTHYECKH 3HAYMMBIM. OTO
HaOJIIoIeHNE OTpaKaeT HAJIMYHE B3aUMOCBS3U MEXIY
ABYMS TOHATUAMU OJM30CTH aBTOpPOB — B CMBICJIC
paccTosHUS MeX1y NMPOQUISIMU B TEMATHYECKOM TIPO-
CTpaHCTBE TEOPHUHU YIIPABJICHUS U B CMBICIIE PACCTOS-
HUSI MEXKTY y3JIaMu B Tpade COaBTOPCTRA.

pel. Kaxnaslii moadakTop ompenenseTcss TepMUHAMH,
KOTOpbIe OBLIM BBIOpAaHBI JKCIIEPTAMH COOTBETCTBY-
IOMUX Hay4YHbIX obOnacteil. Takum oOpa3om, ¢ momo-
mpio MCAHJ[ MOXHO MOCTpOHUTH MPOQPHIL YICHOTO,
KOTOpPBIN MOKaXeT, HACKOJIBKO 4acTo JaHHBIM crenna-
JUCT HCHONb3yeT TEPMHUHBI U3 COOTBETCTBYIOIIMX
(hakTOopoB U MoA(GaKTOPOB.

OYHKIMOHAIBHOCTh CaliTa PEAIM30BAHA B IIECTH
pasnenax (puc. 7).

MHdopMaumnoHHas cucteMa aHanMsa Hay4yHoul
LeATeNnbHOCTH

Q &

TemaTuueckuii Mpodunu TemaTuueckoe
NOUCK YUYeHbIX paHXXMpoBaHWe
Mowck ny6nnkaumii, TemaTtudeckue PaH#npoBaHHbIA
YYEHBIX, HYPHaN0B., npodnnm y4eHsix CMNUCOK YYEHBIX NO
KOHDepeHUWA, 3aaHHbIM
OpIEHMBELLMI;I “ napameTpam
ropoaoes No 3afAaHHbLIM
napameTpam
—
Mpadh Mpadh occapwii
KknaccudukaTopa rnoccapus CAUCOK TePMUHOB

TEOPUM YPABNEHNA U
WX OnpefeneHns

Mpocpmne yueHoro 8 Mpadh B3aWMOCBAIM
Buae rpada, MCMONB3YeMbiX
NOKa3bIBAOWEr o TEPMUHOB TEOPUN
NAOTHOCTL 33HATOCTH ynpaenexua ans

TOW MAW NHOA BLIBPAHHOMD YYEHOro
ABATENBHOCTHIO,

Puc. 7. Pa6oune okna MCAHJ|

6. BO3MOXXHOCTU UCNONb30BAHUA UCAHA

Ha ceropnsiunuii nens MCAHJI mpenocraBisieT
CIIeTyIoIie BO3MOXKHOCTH: TIOCTPOEHHE TeMaTHue-
CKOTO TPOQMIA YU4EHOTO WM IMOJApa3zesieHus, TeMa-
TUYECKOE PAHXUPOBAHHE YUEHOTO WIM MOApasneie-
HUs, co3MaHue MPOQUIIsl CBI3HOCTH TEM, HaJIOKEHHE
npoduiist Ha rpad riroccapus 1Mo TEOPUH YIPABICHHUS,
a TaKKe MCCIeI0OBaHUE MPOSKIUA MPOopuiieil yaeHbIx
Ha JBYMEPHOM IIPOCTPAHCTBE.

HamomauMm (cm. 1. 1.1), 9To cucreMa UCHONB3yeT
OHTOJIOTHIO IO TEOPUM YTMPABICHUS, COCTOSIIYIO U3
4yeThIpex OJIOKOB: OOIIEHAayYHbIE TEPMHUHBI, MaTeMa-
TUYECKHUI armmapar, npeaMeTHas oOmacte u cdepa
npuMeHeHusi. OOIeHay4YHbIE TEPMHUHBI BKIIOYAOT
TEPMHUHBI, KOTOPBIE BCTPEYAIOTCS B PA3IUYHBIX HAyd-
HbIX TeMaxX. OcTajbHbIe TpH 0JI0Ka BKIIIOYAOT (HaKTO-
PBI, KOTOPBIE, B CBOIO OUEPEe/lb, ACIATCI Ha MOaA(aKTo-

6.1. TemaTuuecKkui nomuck

Pazgen  «Tematuueckuii MOUCK»  MO3BOJISIET
oToOpaTh pelieBaHTHBIE MyOJIMKAIMH, YYEHBIX, JXKYyp-
HaJTbI, KOH(EPEeHIINH, OpPraHu3alliy U ropoja 1o 3apa-
Hee 3aJaHHbIM (akTopaMm (MepBbIH YpOBEHb TEMAaTH-
yeckou kiaccuukanuu), noapaxkropam (BTOpoi ypo-
BEHb TEMAaTUYEeCKOW KIIACCU(UKAIMK) ¥ TepPMUHAM
Teopuu ynpasieHus. OH npeamnoaaraeT nepBoHavaIb-
HBII BBIOOP OTHOTO MeTa(aKTopa U3 YeThIpex:

e o0mieHay4JHas IpobIemMaTnka,

e IIpeAMETHAs 00JIacTh,

® MaTeMaTUYECKHUH arapar,

e cepa nmpumeHenus (puc. 8).

CrneyloniyM 3TaroM MPearnoiaraeTcs BbIOOp Te-
MbI U3 MIPEJIOKEHHOTO CITUCKA ¢ BO3MOXHOCTBIO TI0-
HCKa TEMBI, a TaK)KE€ COPTHPOBKHU TE€M IO aj(paBUTy U
0 MOMYJISIPHOCTH (puc. 9).
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4

v?v“ maBHaa » TeMaTUyecKuUin NOUCK

1.Meradakropsi 2.®akropt 3.MNoadakropbi 4.Tepmy

Boibepute meTacbakTopbl

Mertadpakrop:
Konuyecrso TepMuHoB:

h

= Marematuyeckuit

annapar

—E] Bowtu @

AHbI

e

Cermentnl

X 1. Cchepa npumenenns

Ouucruts kopaury B

NOKA3ATL PE3Y/ILTATHI

Puc. 8. Boi6op MmeTaakTopoB /151 TEMATHYECKOT0 MOMCKA

"%ef [naBHaga » TeMaTUyeCKUM NOUCK

1.MetadakTopbi 2.®akTopbl 3.Moadaxrops!

Mouck axTopos Coptvposka no andasuty »

cuctembl (ANYC)

WudopmaumoHHas

leonHdopMaumoHHsIe VHTENNEKT 1

6e30nacHOCTb U

MyNbTUareHTHble
cucTeMbl

NUHIBUCTUKA
cucTemax

4 TepMuHbl

—z Boiitn @

e

CermeHnTbl

X 1. NpegmeTtHas obnactb

No NONYNAPHOCTM

X 1.1. Teopus aBTOMaTU4ECKOIO
v
ABTOMaTU3UPOBaHHbIE ynpasnexus
BoiuncnurensHas
ABTOMaTU3aUMA MHMOPMAUNOHHO-
TeXHUKa,
NPOEKTUPOBaHUA ynpaensaiowme
nporpaMMupoBaHme X 1.2. Teopus sbibopa u

NPUHATUA PeLueHnin

WcKycCTBEHHBIN

cucTembl VHTENNEKTyanbHoe
KubepbesonacHoCTb
ynpasneHve
Wccneposanue KubepHeTtuka n
i 5 MexaTpoHuka
onepauuii CUCTEMHBI aHanu3
Hasuraumsa un
O6paboTtka hoTo- u Mepegaya
ynpasnesue 6556
RemHerven BUAEOAAHHBIX o6paboTKa curHanos Ouvcrums kopanry B
MOKA3ATb PE3Y/ILTATbI
Ceresble Teopus ynpasnexus
MpuknagHas

B OPraHM3auMOoHHbIX

Puc. 9. Bei0op (pakTopoB ISl TEeMATHYECKOr0 MOUCKA

Hns yrouHeHus: BBIOOPKM MOTYT OBITH 3aJaHBI
Takke NMoJA(paKTOpbl U TEPMUHBI Ha aHAJOTMYHBIX HH-
tepdeticax.

Brinava pe3ynbpTaToB rpynnupyercs mno myonauka-
LUsIM, aBTOpaM, rOpoAaM, >KypHajaM, OpraHu3alusM
u xoHpepenuysiM (puc. 10). B Beimaue pe3ynbTaToB
MOKA3bIBACTCS KOJWYECTBO TEPMHUHOB, HAWJECHHBIX B
MaTepuajgax C YYeTOM NPUMEHEHHBIX (UIBTPOB H
rpynn. Takum 00pa3oMm, ydYeHBIH MOXKET IOJIYYHUTh

OTBETHl Ha BONPOCHL Kakue IyOJIMKAaLUU SBISIOTCS
HauboJiee peJIeBaHTHBIMU BBIOPAaHHON TeMaTHKe, Ka-
KM€ y4YeHbIE MPEUMYIIECTBEHHO 3aHIMAIOTCA BBIOpaH-
HOW TEeMOi, Ha KakuX KOH(EpEeHIHSX dYalle BCEro
MOXHO YCIIBIIATh JOKIaJbl 110 AAHHOMY HallpaBile-
HUIO, B KaKWX JKypHaJIax CTOUT IyOJIMKOBaTh CTaThIO
10 3asIBJICHHBIM T€MaM U, HAKOHEL], B KaKUX OpraHu-
3alMsaX M Topojax paboTaloT ydeHble, CBSI3aHHbBIE C
3aIaHHBIMU HAIIPABJICHUAMM.
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"ose," [naBHasa » Tematuyeckmn nouck » Pesynbratbl

NYBNHUKALIMK ABTOPbI roPOLA KYPHATbI

Bcero 43 nybnukauuii

Teopua ynpaeneHus (AONoAHUTENbHbIE MMaBbl)

KonnuecTeo TepMuHoB
Cdpepa npumenerun: 53
Matemarnueckuii annapat: 745

Awanus cuctem ynpasnenms: 139

OPTAHM3ALIMK KOH®EPEHLIWMM

KackagHblil cuHTe3 HablogaTene COCTOAHNA AMHAMUYECKUX CUCTEM.

Konuuecrtso tepmmHoB
Cepepa npumenenms; 41
MatemaTiyeckuii annapart: 240

Awanus cuctem ynpasnenms: 138

MNopaBneHWe CMeLLeHW Niasmbl No BEepTUKanu cucTeMon ynpasaeHunAa

HEYCTOVNMBbIM BEPTUKANbHbIM MNONOXEHMEM MJ1a3Mbl B D-O6pa3HOM TOKaMaKe

KONU4ecTso TepMuHOB
Cdpepa npuMeHeHun: 1

Maremarnueckuii annapar: 119
AHanus cucteM ynpaeneHus: 39

PazpaboTka MHOrOMhaKTOPHOM CUCTEMbI MPOrHO3MPOBaHWA LS YrpaBieHua

ONHaMNUYEeCKMMN CUCTEMaMKU

KonuyecTso TepMuHOB
Cepepa npumenenms: 9
MatemaTiyeckuii annapat: 118
AHanus cucTeM ynpasneHus: 29

"%e"é [naBHaga » TeMmaTuyecknin nouck » PesynbraTbl

My6nukauum AsTOpbI lopopa HypHanb! Opranu3aumu

Bcero 971 aBTopos

HosukoB OMuUTpnii AnekcaHgpoBuy

Konuuectso TepMuHOB
Teopus aBTOMaTUUYECKOro ynpaenenus: 2111
Teopus BbIGOPa 1 NPUHATUA pewenwit: 1245

JTazapeB AnekcaHap AnekceeBuy

Konuyectso TepMUHOB
Teopun asToMaTUYeCKOro ynpaenenus: 1844
Teopus BbIGOPa U NPUHATUA pelwenuin: 481

[anaeB AHgpe AnekceeBny

Konuuectso TepMuHoB
Teopusa aBToMaTU4eCKOro ynpasnenus: 1944
Teopus BbIGODA M NDUHATUR Dewenuit: 105

o

—8 Boittn ®

KoHdepeHuun

Puc. 10. OTcopTHPOBAHHBIIi CIIHCOK Pe3y/1bTATOB TEMATHYECKOr0 MOUCKA: ¢ — 110 ITyOIUKanusM, O — 110 aBTOpaM
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B mpodwune nyOnukanuu BBIBOASTCS Ha3BaHUE,
aHHOTAITS B aBTOPHI (puc. 11).

[TocTpoeHre TeMaTHUECKOro MPOQHUIIS JACT MOTb-
30BaTENI0 BO3MOXKHOCTh YBHJIETh MPOQUIb C YETHIPEX
paKypcoB: TpeIMeTHass O0JIacTb, MaTeMaTHYeCcKUui
ammapart, cdepa npuMeHeHHs, o0IeHay4IHas mpobie-
MaTHKa B JUarpamMmax mo Qakropam, nojapakropam u
TepMuHaM (puc. 12, @ — 6 COOTBETCTBEHHO).

Tematndeckuit mpomits ABIAETCA 3PHEKTHBHBIM
WHCTPYMEHTOM JJIs PEIICHUS MHOTHX 3a/iay aHajiu3a
HAy4YHOU JCSITEILHOCTH — HANpUMEp, IS TeMaTHue-
CKOT'0 aHaJi3a HAyYHBIX TPYIIIL

6.2. Mpodunu yueHbIx

B xozne Hay4HOH IEATEIBHOCTH PETYIISIPHO BO3HU-
KalOT CUTYyallH, KOTJa HECKOJIBKO HAyYHBIX KOJIIEK-
THUBOB 3aHMMAIOTCS HCCIEJOBAHHEM OJHOW 3ajayu.
3TO MOXET MPOHUCXOAUTH KaK B paMKaxX OOIIEro mpo-
€KTa, TaK M B IIPOLECCE PECTPYKTYpPU3aLUN HAyIHBIX
noapasaencHui. s miaHupoOBaHUS HAy4YHOU Jes-
TEJILHOCTH HEO0OXOAWMO IMOHWUMATh, KAaKUMH KOMIIe-
TEHIUSAMH 00JaIal0T COTPYAHUKH.

IIpennaraercss onpeneneHue HapaBiIeHUN Hcclie-
JIOBaHUM HAay4HBIX KOJUIEKTMBOB HAa OCHOBAaHUH TEM
ux myOnukanuii. bonee peranpHBIN aHanU3 cpaBHEHUS
HAy4YHBIX TPYII MPOBOJUTCS C MOMOIIBIO HEKOTOPBIX
KPHUTEPHEB, IPUBEICHHBIX B 3TOH padore.

JlaHHBII pa3zen npeaocTaBiIIeT BO3MOXKHOCTD I10-
CTPOUTh W CPaBHHUTh TeMaTH4eCKue NpOGHIN BBHI-
OpaHHBIX y4yeHbIX. ISl TOCTPOEHUS] CPaBHHUTEIBHBIX
JMarpamMM TEpBBIM IIarOM HEOOXOJMMO BBIOpaTh aB-
TOpOB sl cpaBHeHws. [Ipu BbIOOpEe aBTOpPOB ecTh

BO3MOXHOCTh BBIOpaTh OTHAENbHBIE paboThl MO0 BCe
paboTHI aBTOpA.

CrneBa Ha BEPTUKAIBHOW OCH JHUArpaMMbl BBIBO-
JIITCS. TEPMHHBI, CTOJOEI[ JUarpamMMbl ITOKa3bIBAaCT
KOJIMYECTBO BXOXKICHWH B MyOIMKanuy. 3HaueHUE
CTOJIOIA IHArpaMMBbI MOXKET OBITh TIPHBEACHO K OTHOU
U3 TSITH CXEM OTOOpasKeHHS.

* «AOCONIOTHBI BEKTOP» OTpakaeT CyMMapHOe
KOJIMYECTBO BXOXKJICHUH TEPMUHOB.

* «CTOXaCcTUYECKHUIl BEKTOP» — aOCOINIOTHBIA BEK-
TOP C HOPMAJIU30BAaHHBIMH CTOJIOIIAMHU.

* «byneB BEKTOp» — KOMIIOHEHTHI 3TOTO BEKTOPA
MOTYT IPUHUMATh JBa 3HAYCHHUS: CIUHUIA — €CIIU KO-
JIM4YECTBO TCPMUHOB 60JII)HIC 3HA4YCHUA «OTCECUYCHUC 110
TEPMUHAM» U HOJIb — B OCTAJIbHBIX CITyYasiX.

* «[1o KONMYECTBY HCIOIH30BAHHBIX TCPMHUHOBY —
BapUaHT a0COIOTHOTO BEKTOPA, KOTrJa «OTCEUEHHE 10
TEpMUHAM» YOUpPAET T€ CTONOLBI, TJ¢ «YHHUKATLHBIX)
TEPMUHOB MEHBIIIE, YeM 3HAUCHHE «OTCEYCHHUE IO
TepMUHaM». B ciydae abCOMIOTHOTO BEKTOpa «OTce-
YeHHE 10 TEPMUHAM» PabOTaeT C OOIUM YHCIOM
BXOXJICHHU TCPMHHOB, B JIAHHOM CJy4aec — C YHH-
KaJbHBIM.

* «TepMUHBD — MPOCMOTP TEPMHUHOB.

Brei6op ypoBHS o3HawaeT BeIOOp YpOBHA Tpada
riioccapusi — JiepeBa TEPMUHOB, B COOTBETCTBUU C KO-
TOPBIM TPOBOJMTCS CpaBHEHHE MyOnukanuii. bonb-
1Iee 3HaUYCHUE YPOBHs oOecreuuBaeT OoJiee JeTallb-
HbIl aHanu3. OTceveHHe N0 KaTeropyusM | 10 TePMH-
HaM y6HpaeT MHWHHUMAJIBHBIC IPUBCACHHLIC 3HAUCHMA,
4TOOBI clenath rpaguk OoJjiee BBIPA3ZUTEILHBIM.
YekOoKC «YUHUTHIBATh OOIICHAYYHBIC TEPMUHBD) J10-
OaBisieT B BBIOOPKY CIIOBA, OTHOCSIIHECS K OOIIeHa-
YYHOH mpoOieMaTuke.

"%f“ [naBHag »

AHHOTauuA

Makropbi MoagakTopb

» Pesynbtatbl » [Nybnnkauma

Teopmq yrnpasiaeHnAa opraHmM3auMOHHbIMM CUCTEMaMHA

KHMUra nocsAWEHa ONUCaHWIO OCHOB MaTEMaTUYECKOH TEOPHUM YNPABNEHWA OPraHWU3aUMOHHBIMK
cuctemamm. Ee uenb — nokasaTb BO3MOXHOCTL W LieNnecoobpasHoCTb UCNoNb30BaHNA
MaTeMaTUHecKUx Moenein ANA NoBbilweHnA 3hpPeKTUBHOCTU (YHKUMOHWMPOBAHWA OpraH13aLmi
(NpennpuaATKRA, yupexaeHui, hupm u T. 0.). OnuceiBaloTca Gonee cOPoKa TUNOBbLIX MEXaHW3MOB
— NPOUEAYP NPUHATAA YNPABNEHYECKMX PELIeHHiA (Peanuayiownx hyHKLMN NNaHUPOBaHNS,
OpraHv3auuK, CTMMYNMPOBAHUA U KOHTPONSA): YNIPAaBNeHUA COCTaBOM U CTPYKTYPO#H
OPraHWU3aLMOHHbBIX CUCTEM, MHCTUTYLIMOHANEHOMO, MOTUBALIMOHHOTO U MHEOPMALIMOHHOO
ynpasneHus. Mx COBOKYMHOCTE MOXET PacCMaTPUBaTBCA Kak «KOHCTPYKTOP», 3NEMEHThI
KOTOPOro NO3BONAKT CO3[3BaThb 3(HMEKTUBHYIO CUCTEMY YNPaBNeHuA oprarHnsauuei. Knura
aipecoBaHa CTy[eHTaM By30B, acnpaHTaMm (B Nepayo odepeab — 06y4aloWMMCa No
cneuunansHocTi 2.3.4 «YnpasnexHve B opraHW3auMoHHbIX CUCTEMaX») M CNeuWanucTam

(TeOpeTUKamMm v NPakTuKaM) 8 06NaCTH YNPaBAEHUA OPraHU3ALMOHHBIMWA CUCTEMAMU,

—E] Boitin @

ApTopbl (1)

HoewkoB OMUTpKiA
AnekcaHgpoBuY

Puc. 11. Kaprouka nydaukanun
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Dakropbi Moadaxropbi TepMuHbl

Tpaxcnopt

TexHonoruyeckue
npoueccs

Teopus onTUMU3aLUK

Teopus rpacos KubepHeTtuka n

CUCTEMHBIN aHanu3

Teopus BEPOATHOCTEN Teopusa
¥ MaTeMaTuyecKan aBTOMATAYECKOrO
CTaTUCTUKA ynpasnexvs

Teopus urp

a

dyHKUMA

anroputm

Mopens

Dakropsl Moadakropbl Tepmunbl

Daxropbl Moadakropui TepMunbl

YKene3HonopoXkHbIN
TpaHénopT

ABTOMOGKMNBLHBIN Teopus BepoaTHOCTEH

TpaHcnopT

OnTtumMansHoe Teopus
ynpasnexue MEPAPXUYECKNX Urp

Buab ynpaenexus, Teopua pacnucaHui,
CUHTE3 CUCTEM ynpaenexve
ynpaBneHus npoeKTaMu

IuckpertHan
ONTUMU3aUNA

o

cmucrema

npobnema

ynpasnexve

Puc. 12. Tematudeckuii npoujib HAYYHOT0 00BEKTa: a — HAKTOPEI, 6 — ITOADAKTOPEI, 6 — TEPMHHEI

Onmus «Beibepute TyTh» IMO3BOJISET YTOYHHUTH
TeMy — BTOpO ypoBeHb Trpada rioccapusi. Bpemennas
IIKaJa MO3BOJISIET BBIOPATh MMPOMEKYTOK BPEMEHH IS
cpaBHEeHUs nyOnuKkaruii. lMMeeTcss BO3MOXHOCTh
yriIyOJIeHHOTo cpaBHEHHs poduiieil mo noadaxkropam
BTOpOTO ypoBHS (puc. 13).

6.3. TemaTyeckoe paHxupoBaHue

B nmanHOM pasnene monp30BaTeNb MOMYy4aeT CIU-
COK PEJIEeBaHTHBIX YYEHBIX, OTCOPTHPOBAHHBIA IO KO-
JUYECTBY HCIIOJIB30BaHHBIX TEPMHUHOB BBIOPAHHBIX
(akTopoB (HEpBBI ypOBEHb TEMATHUYECKOH KIIacCH-

¢ukanun) win noadakTopoB (BTOPOH ypOBEHb TeMa-
THUYECKOW KiacCU(UKaLuu). YPOBEHb 3aJaeT IIIyOuHy
aHalM3a B COOTBETCTBHH C HCIOJB3yeMBbIM IpadoM
rinoccapus. Ha HyneBoM ypoBHe TeMaTHUYECKOH Kiac-
cHU(UKaLUU BHIOUpAIOTCsl MeTadaKTOpbl, HA MIEPBOM —
(akTopsl, Ha BTOpOM — no(akTopsl (puc. 14).

6.4. Mpach knaccudpmkaropa

JlaHHBIN pa3gen Mo3BOJIIET Y3HATh YacTOTy WC-
IIOJIb30BaHUA TEPMHUHOB B HY6HI/IK3HI/I$IX BBI6paHHOI'O
aBTOpa. 3ampammBaeMas WHGOPMAIHI O0TOOpaKaeTcs
B BHJIE Tpada: ero BepuInHa COOTBETCTBYET TEPMUHY,

NMPOBNEMbI YIIPABIIEHUA Ne 3 e 2024

39



@ NHOOPMALIMOHHBIE TEXHONOI M B YNPABNEHN

Boi6op asTopos CroxacTryeckuii Bektop

o ¢

KopeHb —

YpoBeHb OTceyeHne No KaTeropuaM

24 [J Yuurbisats obiieHayuHble TepMuHb

OTceyeHue No TepMUHaM

@

Bbibepute nytb ~

1920 1945

CeTeBble MynbTUAreHTHbIE CHCTEMBI

Teopua urp

Teopwa ynpaenexua
OPraHM3aLMOHHbIX CHCTEMAX

Teopus rpacbos

Teoputs BepoATHOCTelH 1
MaTemaTuyeckan CTaTUCTUKa

1)

1997 2023

m My6aHos [OmMuTpuii Anexkceesmy
W YxapTuwsmuan AnekcaHap
lenesaHoBKY

W NlemTioxHMKoBa [Japbs
BnagumuposHa

Puc. 13. CpaBHenne npogueii ydaeHbIX no noadaxropam

Yposeno

e

| Teopun asromamieckoro ynpasnens -

)

Wep6axoe Masen

MancBepr Koncrammie

¥TimH AnToH Buxroposmy

Yrin Bukrop Axatonsesmy
Konwuectso exoxpaennia 3828

Puc. 14. TemaTH4yeckoe paH:KHPOBAHHE

a peOpo — COBMECTHOMY YHOTPEOJIEHHIO TEPMHHOB B
OZTHOM ITyOJIMKAIIH.

IMocTpoenue rpadoB CBSI3BHOCTH TEPMUHOB HMPOU3-
BOJIUTCSA IO aBTOPY, BBIOOP KOTOPOTO PacIOJIOXKEH B
BepxHeM noine wuHTepdeiica. IIpuMeHenune OeryHka
«OTcedeHne MO 4acToOTe» MO3BOJSAET BBIBOJIUTH TOJb-

KO BBICOKOYACTOTHBIE TEPMUHBI IPH YBEIMUCHUU 3HA-
YEHUS U OTCEKaTh HU3KOYACTOTHbIE. YPOBEHb TEPMU-
HOB O3HAYaeT UCIIOJb3yeMbI ypoBeHb rpada riocca-
pHsl, IO KOTOPOMY ITPOU3BOIUTCS aHAJIH3.

Ha rpade knmaccugukatopa BBHIBOAATCS TEPMHHBL,
OTKJIMOPOBAaHHBIE IO YaCTOTE MCIIOIBb30BAHNUS, K HUM

60

CONTROL SCIENCES No.3 e 2024




NHOOPMALINOHHBIE TEXHOINOIM B YNPABNEHWA @

MOXKET OBITh TPUMEHEHO JBa BHJA 3HAYMMOW pac-
IBETKU: TIO0 KOJIMYECTBY BXOXKJIEHUI U TIO0 KOJINYECTBY
ceszeit. lllkanma 3HaueHWH pacUBETKH pa3MENIACTCs
cripaBa oT 0bJyacTu rpada.

Orobpaxenue pedep u Ha3BaHWUU BIMSIECT Ha BHEIII-
HU BUI rpada u qobasiseT Ha3BaHUs U pedpa K Bep-
IIIMHAM TEPMHUHOB.

Bxiroduenne oOMIEeHAyYHBIX TEPMHUHOB TOOABISET
TOYKH OOIICHAYYHBIX TEPMUHOB Ha Tpad (puc. 15).

6.5. Fpach rnoccapma

JlaHHBIA pa3zern sBISEeTCS HArSAHBIM HHCTPYMEH-
TOM OTOOpaKEHHS HCIOJIb3YEMBIX TEPMHUHOB TEOPHH
yhpaBieHus A BbIOpaHHOTO ydeHoro. OH mpeno-
CTaBIIIET BO3MOXKHOCTH HCCIIEIOBATh OKPECTHOCTh
TEpPMHHOB Pa3HBIX MOPSAKOB. JlocTHraeTcs 3To myreM
MOCTPOCHUSI OPHEHTHPOBAHHOTO Tpada B3aUMOCBS3U
TEPMUHOB Ha OCHOBaHWM riioccapusi. [Ipu 3Tom Bep-
muHa rpada a COOTBETCTBYET TEPMHHY d, OPUEHTHPO-
BaHHOE peOpo (a, b) — UCTIONB30BAaHUIO TCPMHUHA d B
olnpeaeNeH!H TEpMUHa b.

I'pad rmoccapus — 310 Tpad, comepKamuii TEPMH-
HBI U cBs3u thna «Omnpenensercs depes». Eciom B
OTIpe/ieIeHNH TEPMUHA b BCTpedaeTcss TEPMUH d, TO
TEPMHH @ COEAWHEH C TEPMUHOM b HaIpaBICHHBIM
pedpom.

[lepBbIM 1m1aroM BHIOUpAETCS aBTOP B BEPXHEM I10-
Je, ¥ Ha Tpade TOACBEYHBAIOTCS BCE TEPMHHBI, KOTO-
pBIE aBTOp HCIIONB30BAN B PabOTax, a TaKKe CBS3U
MEXy HUMHU.

[lone «HacnenoBaTe 0T» MO3BOJSIET BBIOPATh TEP-
MUH, 9epe3 KOTOPbIi OyayT OIMpeeNeHbl IpyTrue Tep-
MuHBL |TyOmHa popabOTKK HACIEeIOBaHUS 3a7aeTcs
B COCEJTHEM I10JI€ C UUCIOBOM LIKANOH.

Pexxum paciBeTky peanm3oBaH B COOTBETCTBHH C
ONpelesomei CUI0M TEPMUHA — OTHOLIEHUEM KOJIU-
YecTBa TEPMHHOB, KOTOPBIC OIpeNeNicHbl depe3 JaH-
HBII TEPMUH, K KOJIMYECTBY TEPMUHOB, YE€PE3 KOTOPbIE
JAHHBIHA TEPMUH OTIPEJIeIICH.

Ecmu BeIOpath QyHKnmo «IloacBeTuTh TEpMUHY,
TO OyJeT TMOJCBEYCH BBHIOPAHHBIA TEPMUH C HCXOJS-
UMY CTPEJKaMH K TEPMHHAM, KOTOPBIE OIpPE/IeIeHBI

Kypako Esrenuin Anekcanaposuy (61) v

[[] Bknwouats obuieHayuHbie TepMUHbI
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Yyepe3 HEero, W BXOASIIMMHU CTPEKaMH OT TeX TepMHU- 6.6. Fnoccapwit
HOB, Yepe3 KOTOPBIC OTpe/IeIeH BHIOPAHHBIN TEPMUH.

Pexum «Bcerna oToOpaskaTh Ha3BaHUSI TEPMHHOBY I'moccapuii mpeacraBnsier co00ii cOOPHUK TepMU-
MO3BOJIICT BUACTh Ha3BaHMS TEPMUHOB Ha Tpade HOB TEOPUH YNpPaBICHUA U UX onucaHui (puc. 17, cm.

(puc. 16). Takxe https://www.ipu.ru/education/glossary).

NemTioxumkosa [Japbs Bnagumuposna (53) v OTceyenus no vacrote .
0 100
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e
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Hu3xan
Puc. 16. Tepmunsbl aBTopa B rpade rioccapus
» [noccapum
TepmuH Onwucanne

Bua, PECCYJK,C{EHMQ. MCI'IDJ'IBJVK)IJ.AMﬁ BﬁﬂYNTMEIHh}I"‘I BbIBOA, T. . BbIBOA, OT CNEACTBUA K NpUYMHE. anBMHB aﬁnymwaﬂuru BbIBOAA UMEIOT

6 bducti cneaylowmid Bra: us A cneayer B; B umeet mecto; cnegosartensHo, npudnHoii B aansetcs A, MockonbKy npuauH senexns B momer GbiTs

A bt :a Umon] MHOrQ, 3aKnveH1e BGHYKTHBHGI'B BbIBOAA ABNAETCH BCEro Nulb FHI'\DTEEIGFI, a caM BbiBO[, — ﬂpﬂEnDHﬂﬂOﬁthM BbIBOAOM. I-IBBTDMV
Sﬁ,I]VKTMBHME BbiBOAbI HA3BLIBAKIT NOPOMAEHHWEM MMNOTES.

AbBconoTHan ycTolumBocTs (absolute  cBOWCTBO HENMHERHOro O6BEKTa COXPaHATL aCMMNTOTUYECKYIO YCTORYMBOCTL B UENOM ANA NoBbIX 3HaYeHWH NapaMeTpoB HeNMHeHHO |

stability) XapakTepucTUKK o6bekTa 13 3an; 0 Knacca XapaKTepPHCTUK,

npouecc hopMUpoBaHUA 06pa3oB peanbHOCTY (MPeAcTaBneHni, NOHATAR, CYXKAEHWA) NOCPEACTBOM OTBNEYEHUS U NOMNOMHEHUA, T. €. NyTeM
WMCMNONb30BaHKUA (MW YCBOEHWA) N1LLIL YACTH W3 MHOXECTBA COOTBETCTBYIOWMX AaHHBIX M NPUBABNEHWA K 3TOA YacTH HOBOW MHthopMaLMK,
HEe BbITEKAIOWEN U3 3TUX AaHHBIX.

AbcTparvposanme (abstracting,
abstraction)

ABapuiAHbIA 0TKaa (emergency failure) nepexon o6bexTa M3 paboTocnocobHOro COCTOAHKWA B HepaboTocnocobHoe.

= e

HesaTyxaouwme 8 Hesl Al KOIA CUCTEME, aMNNWTYA K HacTOTa KOTOPBIX B TEYEHWE ANINTENLHOMO NPOMEMYTKE
Astokonebanus (self-oscillations) BPEMEHK MOMYT OCTABATLCA NOCTOAHHBIMUW, HE 3ABUCAT B LUMPOKWX Npeaenax ot YENOBKUIA K ONP TCA CBOWCTBAMM CaMOA
CHCTEMBI,

Puc. 17. I'noccapuii
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3AKNIOYEHUE

Cpencta cuctemsl MCAH/I no3BosOT BriepBEHIE
aBTOMAaTU3UPOBATh pEILICHHE HAay4YHO-OPTraHU3allHOH-
HBIX 337129 B 00JIACTH TEOPHH YIIPABIICHUS, CBI3aHHBIX
C HOI[60pOM OKCIIEPTOB U PCLUCH3CHTOB C OIIPCACIICH-
HBIMH KOMIIETEHITMSIMH, TIOMCKOM MyONHUKamuid 110
ONpENIECICHHON TEMAaTHUKE, aHAJIN30M TEMATHKU Hayd-
HOTO KOJUICKTHBA U €€ 3BOJIoIMU U T. 1. Kpome Toro,
B mnepcnektuBe MCAHJ] mpemoctaBnser mMpoOKUE
BO3MOXHOCTH ISl HAYKOMETPUUECKUX UCCIEIOBAaHUM,
MPOBOJIMMBIX C IEJTHI0 YCTAHOBIIEHUS OJIM30CTHIO IMy0-
JIMKAllid, aBTOPOB U KOJJIEKTUBOB, MOCTPOCHUS CETU
COaBTOPCTBA U LUTUPOBAHUS, TEMATHYECKUX TPEHIOB.
ITo mepe pacumpenust 6a3bl MyOTUKAIIAN U TIOMOTHE-
HUS CIIOBapsl TEPMHUHOB (HUKHETO YPOBHSI OHTOJIOTHHU
HAY4YHOT'O 3HAHUS) 3TH BO3MOXKHOCTH OYIYT COBEp-
HICHCTBOBaThCs. Pazymeercs, 3TH BO3MOKHOCTH OTHO-
CSTCS TOJIBKO K TEOPUU YIIPABICHUS, OJHAKO B CTPYK-
typHoM mane cucrema MCAH/I morna Obl cTath mpo-
TOTHIIOM [JIi aHAJOTHYHBIX CHUCTEM B Jpyrux oOia-
CTSX HAyKU.
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ISAND: AN INFORMATION SYSTEM FOR SCIENTIFIC ACTIVITY ANALYSIS
(IN THE FIELD OF CONTROL THEORY AND ITS APPLICATIONS)

D. A. Gubanov*, O. P. Kuznetsov**, E. A. Kurako™*, D. V. Lemtyuzhnikova****,
D. A. Novikov*****, and A. G. Chkhartishvili*****

e Trapeznikov Institute of Control Sciences, Russian Academy of Sciences, Moscow, Russia
“***Moscow Aviation Institute (National Research University), Moscow, Russia

*P< dmitry.a.g@gmail.com, **P< olpkuz@yandex.ru, ***P< kea@ipu.ru, ****2< darabbt@gmail.com,
04 novikov@ipu.ru, ******< sandro_ch@mail.ru

Abstract. This paper describes the approaches underlying ISAND, an information system for
scientific activity analysis in the field of control theory and its applications. ISAND is being de-
veloped at the Trapeznikov Institute of Control Sciences, the Russian Academy of Sciences. The
ISAND ontology is oriented toward the representation and collection of knowledge in the field of
control theory and its applications, namely, scientific knowledge (the ontology of control theory)
and knowledge related to the scientific activity of agents (organizations, journals, conferences,
and individual researchers) in this field. Based on this ontology, the ISAND architecture is a
complex program system to collect, store, and analyze publications and their metadata from ex-
ternal sources. The ISAND algorithm for building the thematic profiles of scientific objects (pub-
lications, researchers, organizations, journals, and conferences), as well as ISAND text processing
and network analysis capabilities, are presented. Finally, the main possibilities of using ISAND
are considered.

Keywords: scientific activity analysis, control theory and its applications, information system, classification,
ontology, thematic profile, thematic space, term, text processing, network analysis.
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