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Om pedaxyuu

Ve 0T PEAAKLHH

«COM_E ON!»
BMNEPEA, B BYAYLUIEE!

e sewu nopadxcarom moé eoobpadicenue: 36630Hoe Hebo HAO
207106011 U HPABCTNBEHHBII 3AKOH 6HYMPU HAC.
H. Kanr

Cmoum nomuums, ymo, yem 2nyoice Mol NOSPYAICAEMCSL 8 OKe-
aH 3HAHUL O Mupe, mem ONndcHee CMAHOBUMCs MO nymeute-
cmeue u mem 0onvuwe 0MEEemCcmeeHHOCHb 30 «36E30H0¢e Hebo
HAO 2010601 U HPABCMBEHHbLU 3AKOH 6HYMPU HACH.

T.B. YepHurosckas

Joporon Haw yuTaTtenb,
yBa)XaemMble aBTOPbI U YNneHbl peAakuMOHHOW Konneruu!

Benyue sxcnieptel Pumckoro Kimy6a npunum k BeIBOy O HEM30€kK-

HOCTH CMEHBI NapaJurMbl pa3BUTHs Hailedl nuBuiu3anuu. JKEcTkas Kpu-
TUKA KalUTaJM3Ma, OTKa3 OT «BYJbIAPHOIO» MaTepuainu3Ma M yHpouiéH-
HOTO MOHUMAaHUSI MUpa, NPU3BIB K «HOBOMY IIpocBerieHuto», QyXOBHO-
HPaBCTBEHHOMY MHPOBO33PEHHUI0, €UHON FapMOHMYHOM LUBUIN3ALNHA —
TaKoBa MMOBECTKA OyAyIIero pa3BuTus, npeniaraemas Pumckum Kirybom.
B xonne npomoro roga Pumckuii Ky npeacTaBuia HOBBIA JTOKIIAT
«Come On! Kanumanuszm, 61uzopykocme, Haceienue u paspyuienue nia-
Hemubl», TIPUYPOUEHHBIH K CBOEMY IOJIyBEKOBOMY FOOMJICIO. DTO OJUH U3
BAOXHEHUIIMX JOKYMEHTOB HAIIEro BpPEMEHH, T.K. UMeHHO Pumckuii Kiy6
ABJISIETCS «OPUEHTUPOMY» ISl MUPOBOM AuThl. «Come On!» - BTOpoOil 3a
MATBAECAT JIET JIOKJIAJ, BBIPAXKAOLUUN KOHCONUOUPOBAHHYIO NOZUYUIO
Kiy6a. Jloknan nanucan npesunentamu Kimy6a DpHerom Baiiizekkepom u

Come On!

Ernst von Weizsaedeer
Anders Wijkman

Capitalesm, Short-termism,
Poputation and the Destruction
of the Planet - A Report
1o the Qlub of ome

AHjepcoM BHIKMAHOM, NPH yYaCTHH TPHALATH YETHIPEX APYTHX WiICHOB'. ABTODHI pa3GHparoT
HCTOKM U MATOJOTUM COBPEMEHHOI'O MHPOBO33PEHHS, OMHCHIBAIOT AIbTEPHATUBHYIO (PUI0COPUI0
«HoBoro [Ipocsemenus».

Kiny6 Bunut 3amauy oopazosanua B GOpMHUPOBAHUM Y MOJIOIEKN «TPAMOTHOCTH B OTHOIICHUH

Oynayero» (futures literacy). O6pazoBaHue, ClIOCOOHOE J1eJIaTh 3TO, JOJKHO:

OCHOBBIBaTbCSl HA C6A3AHHOCMU «BBI3bIBATh MHTEPEC, aKTUBHO 3aJI€HICTBOBATh CIIOCOOHOCTH
KaX/I0T0 CTYJICHTa YYUTbCA JJI CAMOTO ce0sl U IOMOTaTh YUUTHCS IPYTUM»;

HOCHUTbH LIEHHOCTHBIN XapakTep, ONUPAThCsS HAa YBAKEHUE K KYJBTYPHBIM paziIUuUsIM, T1I€ yeH-
HOCmu BOIIJIOLIAIOTCS B aKI[EHTE Ha OJIarONoIy4YMH BCeX KUBBIX CYLIECTB U MHUpPa B LIEJIOM;
(dokycupoBaThcs Ha 3HAHUSX, KACAIOIIUXCS SKOJIOTUH, B3aUMOCBS3aHHOCTH CHCTEM H YCMOli-
4ygoCmMU Pa3BUTHS;

KyJIbTUBUPOBATh UHMe2PAlbHOe MBIIIIEHUE, KOTOPOE CIOCOOHO «BOCIPUHUMATh, OPraHU30-
BBbIBAaTh, COIVIACOBBIBATb M BOCCOEIMHATH OTJIENbHbIE (PparMeHThl U JOCTUraTh IMOJJIMHHOIO
IIOHMMAHHs OCHOBOIIOJIAraroled peaJlbHOCTH» U OTJIMYAeTCs OT CUCTEMHOI'O MBIIUIEHUS, TaK-
Ke KaK MHTErPALUs OT/IMYACTCS OT arperalui’;

UCXOOUTh U3 MIopanu3ma COAEp X aHHs, T.K. CETOIHSALIHUE CTYIEHTHl HYKIAIOTCS B MHKIIO-
3UBHOM 00pa30BaHUM, B KOTOPOM OJHH (POPMBI 3HAHUS JOTMOJIHAIN ObI IpyTHE.

! von Weizsaecker, E., Wijkman, A. Come On! Capitalism, Short-termism, Population and the Destruction of the Planet. — Springer,

2018. — 220 p. - https://www.clubofrome.org/2017/10/25/new-report-to-the-club-of-rome-come-on/.
2 M 31ech peaKIMy 5KYPHATA BUANTCS, UTO MMCHHO OHINOI02UYECKOE MOOCTUPOGARIE 60 MHOZOM OMEeydaem Ha Smom 6bi306)

OHToNorus MPOEKTUPOBaHUA, TOM 8, Ne1(27)/2018 5



From the Editors

Jloknan obpamaeT BHUMaHUE Ha Hajaudue y UUM(PPOBOH SKOHOMHUKH TEMHOH CTOpOHBI. Tak,
HarpuMmep, cepBUCH, Hanogobue Uber, u WX TMONB30BATEIN HE Pa3esioT OOIIMX pacxoJloB U B
HBIHEIIHEM BHJI€ HE COOTBETCTBYIOT KPUTEPHSIM yCTOMYMBOCTU. ECTh peanbHas 0nacHOCTh HEKOH-
TPOJIUPYEMOTO PA3BUTHS U HEATUYHOT'O UCIIOJIb30BAHUS TEXHOIOT .

Oco0oe HenmpuATHE aBTOPOB JOKIAaJa BbI3bIBAET MAKPOIKOHOMHUYECKUN nOKazamens - BaIOBOM
BHyTpeHHui npoaykt (BBII), koTopsblil oTpaskaeT JIUIIb CKOPOCTh IBUKEHUS JEHET B SKOHOMUKE, a
He ypoBeHb Omaromonyuusi odniectBa. [lapajgokcanbHble ciaydyau, KOTJa pa3iuB HEPTH, 3arps3Hs-
oyl cpexy obutanusi, ysenuuuaeT BBII u3-3a cBsi3aHHBIX ¢ HUM PacxXxoj0B Ha JIMKBUJAIIUIO
aBapHH, TaKke Kak 0oJie3HU, OCJCTBUS U HECUACTHBIC Cydyad YMEHBIUIAIOT OJaromnoiay4yue mpu po-
cre BBII. Emg¢ IlinaTton B cBoeil Mojienu o0mecTBeHHOro OJ1ara cTaBuiI 60raTcTBO (PaKTHYECKH Ha
TOCIIEIHEE MECTO .

Cgoto nexnuto Ha ["aiimapoBckom Gopyme B ssuBape 2018 roma «Hckyccmeenuviii unmeniexkm —
6b1306 O uenoseuecmeay npodeccop Uepuurosckas T.B.* Hauama ¢ amammsa nmeHHO 5TOrO JI0-
knana Pumckoro kimy6a. Crnenuanuct B 00JIaCTH €CTECTBEHHOTO MHTEJIEKTa BbIpa3uiia OMaceHue B
TOM, «4TO MOXET BBITBOPUTH TEXHOJIOTHUYECKOE U Oe3qyXOBHOE OOIIECTBO, B KOTOPOM MBI TeHeph
KHUBEM Ha 9TOW TulaHeTe». B 00pa3oBaHUM, MO MHEHMIO OJIHOTO U3 BEAYIIMX MOIMYJISIPU3ATOPOB
Hayku B Poccuu, «mpenojiaBatenb, KOTOPbI IPUXOIUT YTOOBI U3Narath 3HaHus, He HykeH!.. Hyx-
HO: 3apa3HTh, 3AMHTEPECOBATH CTYJEHTA... JIOJDKHBI OBITh JIFOAH, KOTOPBIE OOBSICHIIOT, KOMMEHTH-
pys - CO3AI0T IIPOBOKALIMIO», BBI3BIBAIOT MPOTECT» U CTPEMIICHUE K ITO3HAHHUIO.

adspmcni doprue - T1A HCxpCE T IR B i & PRHYAIE & PRMXAIE gy PAXIT N g PAKWT (o ) PAHXATC a8

B siHBape-mapte 2018 rozma Ham )KypHai1 OIPUHSI yY4acTHE B PSAIE MEKIyHAPOIHBIX MEPOIPUS-

TUH, CPEAHN KOTOPBIX:

= Taiizaposckuii popym (Mocksa, Pocens)’;

=  wMmexayHapoaHas koHpepenmus «SCIENCE ONLINE XXI: snekTpoHHbIE HH(POPMAIIMOHHBIE
pecypchl 1 Hayku B oopazoBanus» (bag-Iamraiin, ABCTpI/ISI)é;

=  wmexayHaponaHas koHpepenuus Open Semantic Technologies for Intelligent Systems (OSTIS-
2018, Munck, Beropyccus)’;

"  MexIyHapojaHas HaydHas KoH(pepeHuus «Daemons in the Machine. [IpenBocxumas uckyc-
cTBeHHBIH naTe/mekT» (Mocksa, Poccus)®;

"  BcepoccuiicKas HaydHas KOH(EpeHLHUs C MEeXAyHapoJIHbIM yyacTheM mnamatu CraHuciasa
Jlema «YetrBeptrie JlemoBckue urenus» (Camapa, Poccml)9.
Ha kondepennu OSTIS-2018 B MuHCKe y’e BOCbMOI roji 00CyKAat0TCsi BOIIPOCHl CEMaHTH-

YECKOIr0 MPECTABIICHUS 3HAHUN U UX YHU(UKALNSA, UCCIETYIOTCS CPEACTBA U METO/bl, OPUEHTHUPO-

? «ITepBoe U3 GOKECTBECHHBIX GIIAr - 3TO Pa3yMEHHE; BTOPOE - COMYTCTBYIONIEE Pa3yMy 3PaBOE COCTOSHUE AYIIN; U3 HX CMEIICHHUS C
MY’KECTBOM BO3HUKAET TPEThE OJIAro - CIpaBeJIMBOCTh; YETBEPTOE OJ1aro - MyxecTBo. MeHbIuue Oara - 3To Te, BO IJ1aBe KOTOPBIX
CTOUT 3[I0POBBE, 3aTeM MAET KPacoTa, Ha TPETbEM MECTE - CHJIA... HA YeTBEPTOM - OOTaTCTBO...» - [Imaron. 3akonsl. M.,1998.

* http://gaidarforum.ru/program/media/otkrytyy-dialog-iskusstvennyy-intellekt-vyzov-dlya-chelovechestva/.

> http://ssau.ru/news/15014/.

® https://elibrary.ru/projects/conference/austria2018/program.asp.

7 http://conf.ostis.net/index.php?title=OSTIS-2018

8 http://newlaboratoria.ru/www/rus/scientific_advice 2 61/.

? http://ssau.ru/events/show/796-1V-Lemovskie-chteniya.

6 N*1@27)/2018, v.8, Ontology of Designing




Om pedaxyuu

BaHHbIE HA MPOEKTUPOBAHUE PA3JIUYHBIX KOMIOHEHTOB MHTEUIEKTyalbHbIX cucteM (MC), a Takxke
camu npukianabie C, ocCHOBaHHbIE HA CEMAHTUYECKOM IIPE/ICTABICHUH MCIOJIb3YEMBIX MU 3HA-
HUMH, U YK€ JJaBHO HE CTOUT BOMPOC O TOM, CTOUT JIM 3aHUMaThcs pa3padoTkoit UC u uxX UCmonb30-
BaHMEeM. Ho /1715 crienuanicToB TBOpUYECKUX cllabohopMalin30BaHHBIX Tpodeccuii (Hanmpumep, Xy-
JO’)KHUKOB, JIM3aifHEPOB U Jp.) BOMPOC O BHEAPEHUU CHCTEM UCKyCCTBeHHOro mHTemnekra (M) B
UX JeSATEIbHOCTb TOJIbKO HAYMHAET IPOOUBATh 1OPOTY.

17 mapta 2018 rona B bpuranckoii Beiciieil mikose nu3aifHa Ha KoHpepeHuuu «Daemons in the
Machine. Ilpeosocxuwas uckyccmeenHwlll uHmen1eKnmy», MOCBAMEHHON U3yUYEHUIO0 U TPUMEHEHUIO
NEePEIOBBIX TEXHOJIOTUui MamuHHOro ooyuyenus u UM B coBpeMeHHOM HCKycCTBe, HelipoOuoiora-
MH M POOOTOTEXHUKAMH, XYJOKHHKAMH U KYJbTYpPOJIOTaMH, HCKYCCTBOBEAaMHU U MeEIHa-
¢bunocopamu 00CYKAATUCH TAKUE BAXKHBIE 111 HAYKH U KU3HU BOIIPOCHI KaK:

* ['1e rpaHuIia MEXAY UCKYCCTBOM U HAyYHBIM HCCIIEIOBAaHUEM?

»  CylecTBYET JM UCKYCCTBO 3a Mpe/ieslaMU YeJIOBEUECKOU KYJIbTYPHOU MPAKTUKU?

*  Yro HaM ocTaércs U uero He cmoxet MN?

»  Kak BeiriaauT Oyayuiee My3es, XyJ0)KHUKA, TEXHOJIOTHYECKO KoMIaHuu B npucytcteuu UN?

WuTepecHble cOOBITHS A YMTATEICH HAIero KypHasla MpoucxXoauiau B Mapre B Camapckom
yHuBepcutere. Tak, ¢ 22 no 24 mapta npu coaelictBuu HayyHoro coBera mo MeTo10J10TUHA UCKYC-
ctBeHHoro nnremiekra PAH, Camapckoro HayuHoro nenrpa PAH, Ctparernueckoro o0uecTBeH-
Horo nBwkeHust «Poccust 2045» n Accounmanum uccienoBareiei (paHTaCTUKU TMPOIIa HaydHas
koHpepeHnust «/V Jlemosckue umenusy, MOCBAIEHHAST HayIHOU (aHTacTuke. Cpeau TeM Juist 00-
CYKIEHHs ObUTU: TEOPETUYECKUE OCHOBaHUS Hay4YHOU (paHTACTUKU; MOJIEIHN OyIyliero B Hay4HOU
(banTacTHke; HayuHas (AHTACTHKA M HAyYHO-TEXHOIOTMYECKHH mporpecc m ap.'’ OpraHmsatop
JlemoBckux uteHuid, mpodeccop Arexcanop Hecmepos nomuepkHyn GakT HACTYTUICHHUS dPbI TEX-
HOJIOTUYECKOM CHHTYJIIPHOCTH, KOTJa CO3/JIaHHOE YEJIOBEKOM TEXHUYECKOE OKPYXKEHHE, Cpena,
Ha4yMHAET pa3BUBAThCS ObICTpee, HEXKEIU caM uenoBek. Hayunas QantacTuka momoraer npejiBH-
JIeTh BEKTOP Pa3BUTHUs LIMBWIM3ALINY, U MOSBICHHE MaccoBol Tenedonunn, Mutepuera, podbororex-
HUKHU M HUICKYCCTBEHHOT'O MHTEJUIEKTA - TOMY MOJATBEPKIACHHE.

22 mapta B CaMapCKOM yHUBEPCUTETE COCTOSUIACh OTKpBITas JeKuus Ha TeMy: «Co3nanue, UH-
Terpanus U 3BOJIIOLMS HOBOTO Ju3aiiHa B aBTOMOOUJIECTPOCHUNY», HA KOTOPOU TUPEKTOP MO U3aii-
Hy LADA Cmus Mammun pacckaszan o MeToJax pa3pab0oTKU NPUHIMIHAAIBHO HOBBIX (DOPM BH3Y-
anbHbIX «/IHK aBTOMOOMIEH», O TOM, KaK BOIJIOTUTH HOBBIE (DOPMBI B CEPUITHBIX MOJEIIAX

ausAiH AHK BPEMA BbIEPATE EONEE 3MOLUMOHANBHLIM NOAXOA

SHEPTMYHbIA 3KCMPECCUBHbBIA
OWHAMWYHBIA YBEPEHHbIW

NEP3K]

KMIOYEBLIE CNOBA ONPEAENAKILME AZLIK AHIAKHA

B nnanax pEaAaKMU KypHajia Ha 3TOT roa MMOoCCTUThL ACCATH HOI[O6HLIX MCpOHpHﬂTHﬁ, qacTb U3
KOTOPBIX IIPEACTABJICHA B pa3JCJIC ((Hay‘IHBIC KOH(bCpeHI_II/II/I» 9TOr0 HOMEpa.

Yeaoicaemwiii asmop!
MBI no-npexxHEMY KAEM HOBbIX pe3yibmamos B 001acTu popMaln3aliy 3HaHul,
MPAKTUYECKOT0 MCIIOJIb30BAaHMS CEMAHTUIECKUX MOJICIICH JJIsl CO3aHMs JTyqIIero Oy aymero!
Ontologists and designers of all countries and subject areas, join us!

10 http://ssau.ru/events/show/796-IV-Lemovskie-chteniya
' https://vk.com/samara_university?z=video-69812_456239098%2F 14f78f9df734ae43c5%2Fpl_wall -69812
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YAK 001.892: 004.8: 681.5.015

OT OHTONOINMM NPOEKTUPOBAHUA K KOTHUTUBHON CEMUOTUKE

FO.P. Banbkman'|, B.B. Tapacos’

JMeoiC()yHapOOHblﬁ HAyYHO-y4ebHblll yeHmp uH@opmayuonHsix mexnonozuti u cucmem HAH u MOH Ykpaurnul,
Kues, Yxpauna

2 . . .
Mocxkosckuii cocyoapcmeennviii mexHudeckuil ynusepcumem um. H.O. baymana, Mockesa, Poccus
Vbulbov@yahoo.com

AHHOTauuA

M3ioxeHbl OCHOBBI KOHUEMUUH JKU3HEHHBIX LUKIOB CIIOXKHBIX TEXHHUYECKHUX cucTeM. OTMeYeHbI TEH-
JCHIINN PACIIMPECHUS U JeTaTH3alNH KU3HCHHBIX IIHKIIOB, IIPUBOSIINE K MOSBICHUIO HETPAIUIIHOHHBIX
CTpaTeTHi MPOCKTUPOBAHUS ¥ JIa)Ke HOBBIX MPOCKTHBIX ATAIMIOB Ha CTHIKE MCCIIEIOBAHUS U MTPOSKTHPOBA-
HUS, IPOSKTUPOBAHMA W UCTIBITaHUI. B pycie peamu3anii OHTOJIOTHIECKOTO MOAX0Ja K MPOSKTHPOBa-
HHUIO PACCMOTPEHBI 3TaIlbl, YPOBHH, aCMEKThl, 3a7aun mpoekTupoBanus. Ocoboe BHUMAaHHUE yNIEJICHO HUC-
CJIeIOBATEIbCKOMY TPOSKTUPOBAHUIO KaK JTally «aHAJTUTHUYECKOTO CHUHTE3a» CIOXKHBIX TEXHUYECKUX
cucreM. [lokazana 1ieHTpaiabHas posib HE-akTopoB B McCae10BaTEIbCKOM MIPOCKTHPOBAHNH, BBEIACHO
TPEXMEPHOE MPOCTPAHCTBO MojearpoBanusi HE-(pakTopoB u mpeioskeHbl BapUAHThI UX KiacCU(pUKa-
uuu. Ha HavanbHBIX dTanax MpoeKTUPOBAHMS BaXKHOE MECTO 3aHMMAET MOJCNbHBIN MMOAX0/1, CBSA3aHHbBIN C
ONepUPOBAHUEM MOJICTSIMU M IapamMeTpaMu. B crartbe pa3BUBAIOTCS OPUTHMHAJILHBIE METOAUKH MPEIl-
CTaBJICHUS TPOCKTHBIX 3HAHUW B MOJICIBHO-TIAPAMETPUICCKOM MPOCTPAHCTBE W MOCTPOCHHS HAa OCHOBE
OWITOJIIPHBIX ITKAT MHOTOMEPHOTO CEMAaHTHUKO-IIParMaTuIeckKoro MpOCTPAHCTBA METOAOB U S3BIKOB TPO-
exktupoBaHug. Ha 0a3e CeMaHTHYECKOW MIKANBI S3BIKOB MOJCIUPOBAHUS CHOPMYIHPOBAHBI TPUHIIHITBI
COOTBETCTBHUS M B3aMMOJIOMONHsAeMOCTH. C OTHOW CTOPOHBI, B KOHTEKCTE MOACPKKA 00Pa3HOTO MBIII-
JICHHUS TPOEKTAHTa PACCMOTPEHBI METOABI WILTIOCTPATHBHON W KOTHUTUBHOU Tpadukn. C apyroit cTopo-
HBI, [IPOAHAIIN3UPOBAHBI /[BA U3BECTHBIX BapUaHTa OOILEH TEOPHH MPOEKTHUPOBaHUS — (popMasbHO Teo-
puH, CTpeMslIeiicsi onucaTh MPOSKTUPOBAHHE B TEPMUHAX MHOXECTB, TOIMOJIOTHMYECKUX MPOCTPAHCTB,
HCYHCIIEHUH, B YACTHOCTH, UCUUCIEHUS MIPEIUKATOB BHICOKOTO TopsiaKa. [IpoBenéH aHanu3 HeI0CTaTKOB
(hopMaTBHBIX CUCTEM U KIIACCHYCCKON TEOPHH PACCYKACHUH C TOUKH 3pSHHS MPUHSATHS PEeaTbHBIX TPO-
eKTHBIX pemieHuid. B pesynbraTe cienaH BBIBOA O HEOOXOIMMOCTH MPUBJICYCHUS B HAYKY IMPOCKTHPOBA-
HUS CEMHOTHYCCKHX MojeNedl. B 3akimounTenpHO YacTH paboThl MPUBEACHB OCHOBHBIC OMpPEHCIICHHUS
CEMHOTHKH U BapHaHTHI KJIACCH(PHUKANU 3HAKOB, 00CYKIAIOTCSI OCOOCHHOCTH MEPeXoaa OT CeMHOTHYE-
CKOTO MOJCTHPOBAaHUS K MPHUKIATHON CEMHOTHKE W KOTHUTHBHOHN cemuoTHke. OIHUM W3 OCHOBATEJCH
KOTHATHUBHOH CEMHOTHKH KaK «HAYKH-TIEPEKPECTKA», MPEAMETOM KOTOPOH SBISIETCS KaK ITONydCHHE
3HAHUI U3 3HAKOBBIX CTPYKTYD, TaK U CHHTE3 3HAKOBBIX KOHCTPYKIMH B pyciic HH)KEHEPUH 3HAHHH, OBLT
mpogeccop HO.P. Banbkman.

Knrwouesvie cnosa: onmonozus npoekmupo8amisl, CIONCHAS MEXHUYECKAs CUCIeMd, HCUSHEHHbIU YUK,
uccnedogamenvckoe npoekmuposanue, HE-pakmopei, moodenvno-napamempuueckoe npocmpancmeo,
06was meopus NPOEKMUPOBAHUSL, CEMUOMUKA, KOZHUMUBHAS, CEMUOMUKA.

Humuposanue: Banvkvan, FO.P. OT OHTOJOTWI TPOEKTHPOBaHMS K KOTHUTHUBHOH CeMHOTHKE /
10.P. Banskman, B.b. TapacoB // Onronorus mpoektupoBanus. — 2018. — T. 8, Nel(27). - C.8-34.
DOI:10.18287/2223-9537-2018-8-1-8-34.

«3HaHHE MOXET OBITH JIUIIH Y TOTO, Y KOTO €CTh BOITPOCHD)
X. I'adamep

BBepeHue

HasBanue u 3ambicen 3TOW CTaThbU BBIPAKAIOT CTPEMIICHHE TIOKA3aTh TBOPUECKUI MyTh B HAYKE
M3BECTHOT'O COBETCKOTO U YKPAaWHCKOTO YYEHOro B 00JacTH MH(GOPMATUKUA M aBTOMATU3UPOBAHHO-
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FO.P. Banvxkman, B.b. Tapacos

IO MPOEKTUPOBAHUS, OJHOTO W3 BEAYILIMX CIEHUAINCTOB YKpauHbl B chepe MHTEICKTYaIbHbBIX
CUCTEM U TEXHOJIOTWH, 3aBenyroniero OTIENOM paclpeieeHHbIX HHTEUIEKTYalIbHbIX CHUCTEM
MexyHapoAHOTO Hay4HO-y4eOHOro LeHTpa MH(POPMALMOHHBIX TexHosoruil u cucreM HAH u
MOH VYxpaunsl, npodeccopa KueBckoro monmteXHu4eckoro HHCTUTyTa nMeHn Uropst Cuxopcko-
ro, WIEHa PEIKOJUIErMM Hay4yHOTo XypHana «OHTOJIOTHs NMpOEeKTUpoBaHus», A.T.H. Opusa Ponan-
noBu4da Banpkmana.

1 OT MoaenuMpoBaHUA XXU3HEHHbIX LUKIOB
K uccrnegoBaTesibCKOMY NMPOEeKTUPOBaHUIO

JIr000¥i IMKII XapaKTepU3YETCs 3a8epuléHHOCMbIO N NOBMOPAEMOCHbIO B3aUMOCBS3aHHBIX dTa-
MIOB Ha OMpe/IeIEHHOM MPOMEKYTKE BPEMEHH; €ro KIIYEBbIMU XapaKTEPUCTUKAMU SIBIISIFOTCS 6pe-
MeHHble noxazamenu, a UIMEHHO, JIMTEIbHOCTH — KaK OTIENbHBIX 3TAIlOB, TaK U LHUKJA B LIEJIOM.
[Tonstue xu3nenHoro nukia (JKL[) cucremsl ompezensercss HHTEPBAIOM BPEMEHU OT Haudaja eé
CO3JIaHMsI 10 KOHIIA HKCIUTyaTaluu; Ipu 3ToM 3a Havaio JKL npuHsaTo cuntaTh hopMHpOBaHUE TO-
TpeOHOCTH B CUCTEME (3apO’K/IEHUE UICH CHCTEMBbI), a 32 KOHEI[ — CHATHE €€ C dKCIuTyaTaluu (yTH-
au3anuio). OHTonorndyeckoe moaenuposanue XKL MoxxeT HauMHATBCS € Mepeonocuy — OTHOLIEHUS
KL xak nenoro k ero yactsaM. Haubonee kpynubimu yacTsmu XKL siBisitoTCs ero craguu, Hampu-
Mep, pa3paboTKH, TPOU3BOJICTBA, IKCIUTyaTallu. Pa3Hble CTaluu COCTOST U3 PA3IMYHBIX HTAIIOB.

Konnenuwms XXII ecTe OCHOBHOM BapHaHT peaan3alid CUCTEMHOTO MOJAX0Ja K CI0XKHBIM TEX-
HUYECKUM OOBEKTaM, TAKMM KaK CaMOJIETHI U KOpaOiy, HAIpPaBJICHHBIH HA OTOOpaKeHUE U3MEHe-
HUHN COCTOSTHUS 3THX 00BEKTOB B MEPHOJ UX cyllecTBOBaHusA. OHa CBs3aHA ¢ MHTErpanueil mporec-
COB MPOEKTUPOBAHUs, MPOU3BOJICTBA M SKCIUTyaTaluu CilOXHBIX TexHuueckux cuctem (CTC) B
paMKax €IMHOW METaMOJCNIM M MPEeIoaraeT BeieneHne psana craauii (3tanos) XKL u uzyuenue
B3aUMOCBsA3ed Mexay HumMu. OOmas uaes ontumuzanuu K1 3akitodaercss B MUHUMU3ALMKU Bpe-
MEHHBIX 3aTpaT Ha CTaiusaX MpoekTupoBaHus u npousBoacTsa CTC u MakcuMH3alMKM CPOKOB €&
skcrutyaranun (pucyHok 1). XL CTC npencrasnsier coboit HaacucTeMy A onpeeneHus oomen
METOJIOJIOTUU M CTPYKTYPbI HCCIIEIOBAaHUI HAa KOHKPETHBIX CTAIUSAX CYIIECTBOBAHMS U Pa3BUTHUSA
CTC, nanpumep, Ha dTane €€ 3CKU3HOI0 NPOEKTUPOBAHUS, 3TAlle TEXHOJOTMYECKON MOATOTOBKHU
MIPOM3BOJICTBA, 3Talle TEXHUYECKOro obciyxuanus u T.1. OHtonorus Beero XKL sBisiercst oHTO-
JIOTUEH BEPXHETr0 YPOBHS MO OTHOIIEHUIO K OHTOJIOTUSIM MPOEKTUPOBAHUS.

B cBs3u ¢ HenpepriBHBIM coBepiieHcTBoBaHUEM CTC, pa3BuTHeM cpeAcTB, METO/I0B, TEXHOJIO-
T UX CO3/IaHUsl M JKCIUTyaTalllud, IPOUCXOMAST, C OJHOW CTOPOHBI, BCE OONbIIas demanuzayus
craguid 1 3TanoB JKILI, B 4aCTHOCTH, CTaauu MPOEKTUPOBAHUS, a C IPYTrOM CTOPOHBI, pacuiupeHue
XKL, yuét BcEé OGonmpmmx 0OBEMOB JNaHHBIX, HHPOPMAIMH, 3HAHUNA O MPOCKTHUPYEMBIX OOBEKTaX,
BKJIIOUasl 3HaHUS U3 cdepbl npousBocTBa U dKkcinyarauuu CTC, Ha HaYaNbHBIX 3Tanax MPOEKTH-
poBanus. [lepBeiii dgakxtop »Bomonuu XKL mpusén k BwigeneHuto B mporecce pazpabotku CTC
onepanuii ucciredosamenvckozo npoekmuposanus (UI1) u GopMupoBaHnio HA UX OCHOBE OTIEIb-
Horo stana JKII [1, 2]. Peub unér o camoM HauaabHOM 3Tare MPOEKTUPOBaHUs, Koraa chopmupo-
Basack norpedHocTh B HOBOM CTC, HeoOXonnmMo 000CHOBATH 11€71ec000pa3HOCTh U 3(pPEeKTUBHOCTD
e cozmaHus, a Takxke pa3paboTarh TexHuueckoe 3ananue (T3). Bropoii dhakrtop sBomormu XKI]
NpUBENT K BO3HUKHOBEHHUIO TAKMX KOHUENIMU Kak coemewénnas paspabomxa (Concurrent Engi-
neering) [3] u «npoexmuposanue ons X» (Design for X) [4]. Ilon coBMeménHoi pa3paboTKoi
[1,3,5] oObIYHO TOHUMAETCS TMEPECCUYCHNE W YaCTHYHOE 3arapajlieIIMBaHUe OTACIbHBIX JTArloOB
XL B mHTepecax ynydiieHUs UHOOPMAIIMOHHOTO B3aMMOACHCTBUS PA3IMYHBIX IMOAPA3CICHUN
MPEANPUITHS U COKpAIICHUs] BpeMeHU pa3paboTku (pucyHok 2). Emé oqHa TpakToBKa COBMENIEH-
HOU pa3paboTku — onHoBpeMeHHoe mpoektupoBanue CTC u mpornecca e€ msroronienus. Jocta-
TOYHO OJM3KOM (HO, B HEKOTOPOM CMBICIIE, OOPaTHOM) CTpaTEruei sSBIseTCS «IIPOSKTUPOBAHUE IS
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X», mpeanosararoliee MpeaBapuTesbHyl0 IpopaboTKy Ha CTaJuu MPOEKTHUPOBAHUS Ba)KHEHIIMX
pobaem mpousBoAcTBa U dKciuyaranuu CTC. 3aeck mox X morumaercs mro6oit stan XKII mocie
CTaZuu MpPOEeKTHpoBaHMs. Tak, CYIIECTBYKOT CTPAaTETHU «IPOEKTUPOBAHUE JUISI IPOU3BOACTBA»
(Design for Manufacturing), «mpoektupoBanue mis coopkm» (Design for Assembly), «npoektupo-
BaHUe Ul TeXHU4YecKoro oocnyxusanus» (Design for Maintenance), u T.1.

B CCCP pa3zpaboTka mpoOiieMaTHKA MOAEIUPO-
BaHus u nporpammupoBanus JKI[ Obia Hayara B Un-
ctutyte kuoepnerukun uMm. B.M. I'mymxosa B 1970-¢
rogel B pamkax npoekra «lIporpammupyemsie XKI[
00BEKTOB HOBOI TexHOJIOTUM» [6]. B wacTHOCTH, OBLIA

I1— npoexrupoBanue; IIp — IPOM3BOACTBO; MOCTPOEHA CHUCTEMa MOJICIUPOBAHMS, ONTHMHU3AIMN U
3 — oKCIuTyaTarys. pacuéra TEXHUKO-d3KOHOMHUYECKUX Tmoka3arenend XKL

Pucynoxk 1 — Kpyrosoe npencrapnenue XKI cu-  3kcmryatauuu CTC [7].
CTEMBL: HIITIOCTPALUSL IPHHIMIIA COKPALLICHHS Knaccnueckue monenu JXII siBisiroTcs JTUHEHHBI-
CPOKOB HPOCKTHPOBAHIL I IPOH3BOICTEA, 4 Mu Wi kpyroebiMu. JTuneitnas mogens XKL Beipaxaet

Takke MpoJyIeHus nepuoja sxkcruryaraiuu CTC .
TaKHMC CBOMCTBA BPCMCHH KaK TCUCHUC, HaIIPAaBJICH-

HOCTh, HEOOPAaTMMOCTh, TOT/Ia KaK KpyroBas MOJEJb
XapaKTepU3yeT UTEPaTUBHOCTh M PUTMHYHOCTH IPO-
neccos Ha npotsbkenuu XKL B 1980-e roxer B MI'TY
uM. H.D. baymana no nnunuatuse JI.A. KanryOb! Obl-
mu pazpaboTansl cnupanbible Moaenu XKL CTC [8.9],
COYETaloIINEe TOCTOMHCTBA U KOMIIEHCUPYIOIINE Hel0-
CTaTKU JIMHEHHBIX U KpyroBbix Moaenei XK.

B konne XX-ro Beka nonstue XL CTC emé 60-
Jee pacIlMpUIIOCh: B HErO CTallM BKJIIOYATh cTaauio pekynepauuu (Recycling), kotopas nexur B
ocHoBe kouuenuu «obparnoro XXIL» [10]. B monorpaduu [1] paccMOTpeHbI COOTHOILIEHUS «OKH3-
HEHHBIC LMKJIbI — TEXHOJOTMU — MPOLIECChl», a B cTaThe [11] BBeneHa TpéxmepHas cuctema XKL
« KL CTC — XL npennpusitusa — XL nmponecca» M MpenoxkeHbl BapuaHThl COINIACOBAHHOI'O
YIIPABIICHUS UMHU.

B [1] Ha ocnoBe ananu3za noctpoeHHbIX K1 CTC Obutn caenansl CieIyonue BhIBO/IbI:
= paszgenenue )KL Ha STanbl ¥ cTagUKM 3aBUCUT OT IPUHATON TOUYKH 3PEHUS ;
= craguu KL MoryT OBITH KaK 10CTaTOYHO OOLIMMH, TaK U BECbMA JI€TAILHBIMH;

"  HEKOTOpbIE CTAUH WM ITAIBl MOTYT JAEKOMIIO3UPOBATHCS HAMHOTO NOJPOOHEE, YEM JIPYTHE;

*  MoOMeHTHI Hauasna 1 koHua JKI[ 3aBUCAT OT KOHTEKCTa paCCMOTPEHUS;

"  MOYKHO CTPOMTbH Hepapxudeckue cTpyKTypsl JKLI pa3nudHbIX cTeNeHeN AEKOMITO3ULNH;

"  JIMHEWHas CTPYKTypa M YIOPSJOYEHHOCTh BO BPEMEHU HE ONPEIEISIIOT MOJHOCTBIO MOCIEN0-

BaTeNbHOCTH 3TanoB JKII;

"  CYIIECTBEHHBIM AaCIIEKTOM SBJISIETCS KadecTBO peanmsauuu 3tanoB KL M BO3MOXHOCTH IO-

BTOPHOTO BBIIIOJIHEHHUS CTaJUN U 3TAIOB;

"  CIIO)KHBIE OOBEKTHI MOTYyT UMeTh MHOKecTBO JKI| Ha pa3HbIX YPOBHSX JEKOMIO3ULHUH CO

CJIOKHBIMU B3aMMOOTHOLICHUSMH.

[TpoexTHpoBaHue NpecTaBiseT coOol HavaabHyI0 U BakHeluyto craauto KL CTC, rae uena
OKMOKH OCOOCHHO BeJIMKA (IIPUHATHE HEBEPHBIX MPOEKTHBIX PEIICHUH MOXKET JIETKO IIPUBECTH K
HEIOMYCTUMOMY YBEJIMYCHUIO CPOKOB MPOU3BOJCTBA Ui ObicTpomy BeiBoxy CTC u3 skcmnyata-
1uu). B o0mieM cMbiciie, MPOEKTUPOBAHUE CITYKUT VI TOCTHKEHUS MOJIE3HOT0 pe3yJibTaTa (co3/a-
HUS IPOEKTHO-KOHCTPYKTOPCKOM JTOKYMEHTALMHU, HEOOXOIMMOM Il U3TOTOBJICHUS, MaTepHasIn3a-
uu CTC) myTéMm 3aMeHbI CYIIECTBYIOIIEr0 COCTOSIHUS pa3pabdaThiBAEMOro 0ObeKTa IPYruM COCTO-
saaueM. [lo cyTu, mpoekTHpoBaHue — 3T0 MHGOPMAIMOHHAS MOJrOTOBKA HEKOTOPOT0 M3MEHEHHUS.

Pucynox 2 — Kpyrosoe npencrasnenue KL cu-
cTeMBbl Ha 0a3e MOKPHITHS: HAJIMYUE 30H TIepeceye-
HUSI MEXXTY BCEMH CTaIHsIMU
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OHO cooTBeTCTBYET MH()OPMAIIMOHHOMY TPOLIECCY, B KOTOPOM OCYLIECTBIISIETCS MPeoOpa3zoBaHue
BXOJIHOM MH(MOpMaLUK O IPOEKTUPYEMOM OOBEKTE, COCTOSTHUM 3HaHMI B paccMaTpuBaeMol oOna-
CTH, TIPENIBIAYIIEM OIbITE MPOSKTUPOBAHUS, B BBIXOJIHYIO HHPOPMAIMIO B BUAE MPOEKTHBIX JOKY-
MEHTOB, BBIITOJIHEHHBIX B TpeOyeMoil hopMe U copepKallluX MPOEKTHbIE PEIICHUS WU PE3YJIbTaThl
MIPOEKTUPOBAHUSI.

OHTOJOrMYECKHUI MOAX0/] K MPOSKTUPOBAHUIO MPEAINOaraeT BbIACIEHUE U UCCIIeI0BaHUE ATa-
MI0B, YPOBHEM, METO/10B, npocTpancTBa npoektupoBanus. Kak u Bech KL CTC, nporecc npoexkTu-
pOBaHMsI 110 BPEMEHU JIEJIUTCSI HA CTaJIMU U ATalbl, a 0 COAEPKAHUIO — Ha YPOBHU NPOEKTUPOBA-
Hus. Ctaauu, 3Tanbl, ypOBHU U MOJENHU MIPOSKTUPOBAHUS 00pa3yoT npocmpaHcmeo MpoeKTUPOBa-
Hus. CormacHo 'OCT 2103-2013, oCHOBHBIMU cmadusimu paspabomiu SBISIOTCS TPEABAPUTETb-
HOE MPOEKTHUPOBaHUE, HAUYMHAIOIIEECS ¢ M3YUYeHHs U aHanu3a 13 U HampaBlIeHHOE Ha pa3paboOTKy
TEXHUYECKOTO MPEUIOKEHHS, ICKU3HOE MPOEKTUPOBAHUE, TEXHUYECKOE MPOEKTHPOBAHUE, pa3pa-
00TKa KOHCTPYKTOPCKON JOKYMEHTAIMH ISl U3TOTOBJIEHUS M UCIIBITAHUN OMBITHBIX 00paslloB U3-
nenuid. Takum 00pa3oM, MPOEKTUPOBAHUE €CTh OTKPBITAsl CUCTEMA: C OJAHON CTOPOHBI, K HEMY OT-
HocaT T3, dopMupyeMoe Ha CThIKe 00JaCTell SKCITyaTalluu U MPOEKTUPOBaHMs Ha 6a3e Hay4HbIX
WCCIICZIOBAaHHM, a C IPYTrOil CTOPOHBI, MPOSKTHPOBAHNE OKA3bIBACTCS CBA3AHHBIM C Pa3pabOTKON
JIOKYMEHTAIlMH JJIs CO3J]aHMs OMBITHOrO 00paslia, a TakKe M3TOTOBICHHUS U HKCIUTyaTaluu mpoo-
Holi cepun. [1o pe3yabpratam 3TOM KCIUTyaTallud MOKET OBITh MPUHATO pelieHne o Koppekuuu T3
Y NIEPENPOECKTUPOBAHNH.

BaxuelmmnMu acriekTaMH MPOEKTUPOBAHUS SBISIOTCS (QYHKIMOHAIBHBIN, KOHCTPYKTOPCKUHA U
TexHoJIoTHUecKknil. DYHKIMOHAIBHBIN acieKT oTpaxkaeT HazHaueHue U dyHkuun CTC. KoHcTpyk-
TOPCKHUI acleKT XapaKTepU3yeT CTPYKTYPY, PACHOJIOKEHHE B MPOCTPAHCTBE U (HOPMY COCTABHBIX
yacTel 3Toi cucteMbl. TEeXHOJIOTMYECKH acleKT OMpenessieT BO3MOKHOCTh U CIIOCOOBI MU3TOTOB-
nenus CTC, e€ TeXHOJOTUYHOCTh U PEMOHTONPUTOJHOCTb.

[Ipu ucnonp30BaHnU OJIOYHO-UEPAPXUUECKOTO MOAX0AA K MPOSKTUPOBAHUIO MPEICTABICHHUE O
MIPOEKTUPYEMOI CUCTeME Pa30MBAIOT MO CTEIIEHU «a0CTPAKIMK — ACTATU3AlMN» Ha HePapXUUeCKUe
ypoBHH [12]. Ha BepxHem ypoBHe hopmupyercs Hanbosiee aOCTpaKTHOE MPECTaBICHNE, OTpaXKa-
IolIlee TOJIBKO camble o0mrre uepThl 1 ocodeHHocTH npoektupyemoit CTC, a Ha clieayIonmx ypoB-
HsAX creneHb noapodHoctu onucanus CTC Bo3zpacTaeT BIUIOTh 10 JOCTUKEHHS] YPOBHS KOHKPETH-
3al1K, JOCTATOYHOrO Jyisl €€ co3aanus. HbIMU clioBaMM, IPOLIECC MPOEKTUPOBAHUSI HOCUT UTEpa-
LIMOHHBIN XapakTep W 3aBEpIIAECTCS HA TAKOM YPOBHE JETaJu3alliy, KOTJa CTAHOBUTCS M3BECTHOU
Bcs nH(MopManus, Tpedyemas pu cocTaBieHun padouet fokymeHTarmu 1ist usrotronenus CTC.

B 3TOM KOHTEKCTE MOXHO FOBOPUTH O KOHLENTYaJbHOM MPOECKTUPOBAHUU, OCYIIECTBIIEMOM
MIPOEKTAHTAMU U3JIENIUS B LIEJIOM, CTPYKTYPHOM MPOCKTHPOBAHUH (B PAMKaX MPUHATON KOHIICTIIIHH )
Ha YPOBHE KOHCTPYKTOPOB €r0 CHCTEM, IapaMeTpUUYECKOM IPOEKTUPOBAHUU (ISl ONpeAesEHHON
CTPYKTYpbI) HAa YPOBHE PAaCUETUMKOB. YPOBHU MPOEKTUPOBAHUS B OCHOBHOM COOTBETCTBYIOT €rO
CTaIUAM: TaK KOHIIETITyaJIbHOE POEKTUPOBAHNE OTHOCUTCS K CTaJNU MPEABAPUTEIBHOIO IPOEKTU-
pOBaHMsI, KOT/Ia IPOBOAUTCS pa3paboTKa 0OIIel KOHIICTINN TPOEKTUPYEMOro 00beKTa, CoCTaBle-
HUE KOHIENITyaJlbHBIX MOJIENed €ro CHCTeM | DJIEMEHTOB, (OpMHUpOBaHME TEXHUKO-
HKOHOMHUYECKOTO 000CHOBaHUS, pa3paboTKa TEXHUYECKOTO MPEIOKEHH. 371eCh TEPMUH «KOHIICTI-
U TPUMEHSIETCS JJIsl ONTUCAHUs IPUHIHIA AelcTBUsS 1 oOmiero oommka CTC.

OwnTonorus 3anad NpOeKTUPOBaHUs cTaja paspabaTsiBaThes e B 1960-e ronpl, 3a10r0 10
MIOSIBJICHHUS] CAMHUX TEPMHHOB «OHTOJIOTHS» (B MH(MDOPMATHKE M HCKYCCTBEHHOM MHTEIUICKTE) H «OH-
ToJIOTHYeCcKoe MozenupoBanuey». Ha mro6oit ctanuu npoektupoanus CTC pematorcs 3agaun ye-
THIPEX OCHOBHBIX TUTIOB [13]:

1) momckoBOEe MPOSKTUPOBAaHKE (MJIU TTOUCKOBOE KOHCTpyupoBaHue o A.U. [TonoBuakuny [14]);
2) UWHXEHEPHBIN aHaJIu3, B OCHOBHOM CBSI3aHHBIN C MPOBEICHUEM MPOEKTHBIX WJIU MMOBEPOUYHBIX
pacy€ToB, a TAKXKE C FEOMETPUYECKUM MOJIETUPOBAHUEM
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3) BBINOJIHEHHE NMPOCKTHBIX YEPTEIKEH;

4) MHOTOKpHTEpUabHAs OIlEHKA U ONTUMHU3AIUS TTOJTYYCHHBIX TPOCKTHBIX PEIICHUM.

[TouckoBOe MPOEKTUPOBAHUE HALIEJIEHO HAa CUHTE3 ajlbTEPHATUB, CO3[JaHUE MPOCKTHBIX pelle-
HUI C 3JIEeMEHTaMU HOBU3HBI. IH)KEHEPHBIN aHAIN3 — 3TO U3YYEHUE CBOMCTB YK€ TOTOBBIX WJIH W3-
BECTHBIX TeXHMUYECKUX petieHui. [Ipu aToM He hopMHUPYIOTCS HOBbIE OOBEKTHI, @ UCCIAEAYIOTCS Xa-
PAKTEPUCTUKHU YK€ CYIIECTBYIOIIUX KOHCTPYKIUN C MOMOIIBI0 (DPU3MUECKUX M MATEMaTHYECKUX
Mojienel, ycTaHoBiIeHHs (DYHKIIMOHANBHBIX 3aBUcuMocTel. Kimaccnueckumu npumepamu rpadude-
CKHX KOHCTPYKTOPCKHUX JJOKYMEHTOB SIBJISIFOTCS YepTEXK OOLIEro Buja, COOpOUHbIN 4epTEXK, UepTEK
netamn’. [IpUHATHE MPOEKTHBIX PELICHHIT BKIIOYACT HX MHGOPMALMOHHYIO TOJATOTOBKY, MPOTHO-
3UpOBaHKE, BHIOOP M OICHKY PEIICHUs. BBIOOp TEXHUYECKUX PEHICHUH MPOUCXOIUT B YCIOBHIX
HEONpeNeNEHHOCTH, MHOTOKPUTEPUAIBHOCTH, IPOTUBOPEYMBOCTH PACCMATPUBAEMBIX KPUTEPHEB.

B npoeKTHO-KOHCTPYKTOPCKUX paboTax MPOTHBOIIOJIOKHbIE 33a/1a4 CUHTE3a U aHaJIN3a TEXHU-
YECKHUX PELIEHUN HEOTIAEIMMBI APYTr OT ApYyra: MOPOXKICHHE MPOECKTHOM albTEPHATHUBBI SIBIISETCS
MIPENOCHIIKON sl €€ aHau3a, KOTOPBIi, B CBOIO OYepelb, ONPEENIIET U OTpaHUYMBAET 00JacTh
TBOPYECKOTO TIOMCKA.

Tepmun UII oueHb OIM30K K MOHATHIO «IIPEABAPUTEIHHOE POSKTHpOBaHue». Tak, nenbio U1
SIBJISIETCS] TIOCTPOCHKE 00JIMKa CIIOKHOTO o0bekTa [1, 15]. 3mech npuHIMIHAIBHBIM MOMEHTOM SIB-
JsIeTCsl TO, YTO pedub UAET 00 apredakTax — UCKYCCTBEHHBIX O0BEKTaX, a TAKXKe TO, YTO B HACTOS-
miee BpeMs 3TOT apTedakT He CYIIECTBYET, T.€. KIIPOCKTUPYIOT TO, 4ero HeT» [16]. DTo kapauHaib-
HBIM 00pa30M OTJINYAET 00BEKT MPOSKTHPOBAHUS OT 00BEKTA YIIPABIICHHUS.

I'maBHOI ocobeHHOCTHIO TporieccoB UII siBrsieTcst MpUHATHE MPOSKTHBIX PEIICHUN HAa OCHOBE
€IMHCTBA CUHTE3a U aHajau3a mMojeneil. OObIYHO UCCeI0BaHHE COOTHOCUTCS C aHAIM30M, a MPOEK-
TUPOBAHMUE — C CUHTE30M. 3agadeit ucciaenoanusi CTC sgBiasgeTcs moaydyeHre U HaKOTUICHUE 3HAHUM
0 pa3nuuHBIX cBolicTBax U Xxapakrepuctukax CTC. 3amauya mpOEKTUPOBAHUS 3aKJIIOUAETCS B HC-
MOJIb30BaHUM HAKOILJICHHBIX 3HaHUM JUIsi co3nanust HoBbIX CTC mpu Hamuuuu psza OrpaHuYeHUM.
Cam tepmun UIT noguépkuBaeT TOT hakT, 4TO, MO CYTH, PACCMATPUBAIOTCS TIPOIIECCHI «aHATUTHYC-
ckoro cunreza» CTC.

JIro6ass CTC na yposue UII nomkHa mpeacTaBiasTh co0O0i IETOCTHYIO CTPYKTYPY B3aUMOCBS-
3aHHBIX Mojenei. Ceronus TexHonorudeckue acrekTsl MIT Bo BCE Gomblnieit cTenenn onpeaesroT-
csl KoMIbloTepHbIM MozenupoBanueM. [1o FO.P. Banbkmany, B UII cnenyer BbLAEHsATh TPU OCHOB-
HbIE KOMITOHEHTHI: 00JIaCTh UCCEAOBAHUI; COBOKYITHOCTh 3HAHUM 00 3TOW 0071aCTH; METOI0JIOTHIO
(COBOKYITHOCTBH COTJIACOBAHHBIX METOOB) HAKOIUICHHS 3HAHUI 00 TOM 00IacTH U UX UCIOJIB30Ba-
HUSA JUIS PEIICHUS MPAKTHYECKUX 3a/1a4.

[Ipenmerom uccienoBanusi B npoueccax UII sBusieTcs cucrema TpeGoBaHUN K GYHKIUSAM H
Mopdonorun CTC, kotopyto HaszbiBaroT T3. Kak npaBuio, T3 cocTaBisioT Ha OCHOBE aHalIM3a pe-
3yJIbTaTOB MPEIBAPUTEIBHBIX UCCIEAOBAHUM, pacu€TOB U MojenupoBanus. B peanbHol xu3nu T3
dbopMupyeTcst Ha «CTBIKe» cTanauil skcruryaranud U UIT u ciy’)XUT HHCTPYMEHTOM KOMMYHUKAIIUN
MEX/1y 3aKa34hKOM W UCHOJHHUTeNneM. Bcé€ 310 00bsicHser cymectBoBanue B MII takux dhakTopos
KaK MHOTO3HAYHOCTb, MYJbTUKOHTEKCTHOCTb, MYJIbTUMOACIBHOCTb, MYJIbTUMEIUNHOCTH, MHOTO-
CBA3HOCTH [17].

XapakrepHbiMu yepTamu nponeccos UII asisroTcs:

"  3HAYUTENBbHBII YPOBEHb HEOMpPENeIEHHOCTH, HUCTOYHUKAMU KOTOPOW MOTYT OBITh HEIMOJIHOTA
Wi 0000IEHHOCTD MCXOIHBIX JTAHHBIX, BHYTPCHHSISI IPOTUBOPEUYNBOCTH, HEOTHO3HAYHOCTh H
HEYETKOCTh T3 Ha MPOEKTHUPOBAHHUE, COAEPIKAIIECTO MPUOTMKEHHBIE OLICHKH XapaKTEPUCTUK
00BEKTa B BHJIC YHCIOBBIX WM Ja)Ke CIIOBECHO-YUCIIOBBIX JTMATa30HOB, a TAKXKe JIMHTBUCTHYE-
CKOE€ 3aJlaHue LeJIed, OTPAHNYEHHUM U YCIOBHI YHCTO KAYECTBEHHOI'O XapaKTepa;

' B COBpeMEHHOM MPOCKTHPOBAHUH — 3TO COBOKYIMHOCTb SIEKTPOHHBIX MOeNIeii, conepamux mouoe omucanue CTC. Ipu.peo.
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"  [IPUHLMIHAIbHBIE OFPAHUYEHHUS 110 TOYHOCTH OINpPEAENICHUS] KOJIMYECTBEHHBIX M1apaMeTpoB M,
0COOEHHO, Ka4YeCTBEHHBIX (haKTOPOB;

"  OTCYTCTBUE AQHAJIUTHUYECKHX 3aBUCUMOCTEN, YPAaBHEHUH, CBSI3bIBAIOIUX MCXOAHBIE IPOECKTHHIE
KPUTEPHH U MapaMeTpbl, U, KaK CIEICTBUE, «PAaCIIbIBYATOCThY MPEICTaBICHUNA 00 UX B3aUMO-
JIECUCTBUU,

"  U3MEHYUBOCTH, IMHAMHYECKUI XapaKTep NPUYMHHO-CIIEICTBEHHBIX OTHOLICHUH.

Bce atu HE-daxkropst (mo A.C. Hapunbsuu [18]) — HeonpenenéHHOCTh, HETOYHOCTh, HETIOTHO-
Ta, HEYETKOCTh pacnoiaraeMoi HH(popMaluy — OyKBalIbHO «IIPOHU3bIBaOT» cTaguto UII.

B 2004 r. Beiuen B cet xypHas PAIM «HoBoCTH HCKyCCTBEHHOIO MHTEIIEKTA», COAECPHKaB-
it pyopuky «Monenuposanue HE-dpakropos — kintoueBoe Hanpaienune UM B mauane XXI-ro Be-
ka». [Tocne pa6otsl A.C. Hapunbsuu «HE-dakropsl: kparkoe BBenenue» [197] B HéM Oblia omy6nu-
KoBaHa 3ameuarenbHas ctatbd FO.P. Banpkmana [20], roe Oblin paccMOTpeHBI UCTOKH U METOJIbI
mozenupoBanusd HE-dakTopoB, nmokazana mx poib B 00pa3HOM MBIIIJICHUH, NMPEIIOKEHa KIacCH-
¢ukanus HE-pakropos B cucreme koopaunat « HE-paktopsl — meToasl — 00bekTh» (pucyHok 3). B
3aKJII0YeHUe CPOPMYITHPOBAH «OCHOBHOM BOMPOC» UCKyccTBeHHOTO MHTEeekTa (M) nayana XXI-
ro Beka: «Moowcem nu uUCKyccmeeHHas cucmema HazvleamvbCsl UHMENIeKmyanbHOl, eciu OHA He MO-
Oenupyem kaxue-n1u6o HE-gakmopwi?»

B pabote [21] O6bun mpociiexxeHbl OCHOBHbIE HarpaBiieHus: uccaenoBanus HE-¢dakropos, BbI-
nenensl nHGopmaronnsle HE-dakropsr 1 HE-dakTopsl pa3BUTHS CIOXKHBIX CUCTEM (PUCYHOK 4),
IpeyIoKeHa METOJMKa JIoTHKo-anredpandeckoro npencrasienus HE-¢dakropo Ha 6asze pacuim-
PEHHBIX JOIMYECKUX MaTpull, HAeH Jiornueckoro npocrpanctsa JI. Butrenmreiina u cemuornye-
ckoro npoctpancrsa KO.M. Jlormana.

=
-

HE-DPAKTOPLI

Hudopmaunonnusie HE-darropu passinrus
HE-parrops CHOANUBIX CHCTEM

MeTtoas! 1
cpeacTBa
MOISTTHPOBAHNSE

[Iporusopenusocts Heolparumocts

Henonnora Hepannosecnocs

Heonpenenennocts Heycroiimmocts

Henumeiinoct

Hesamgnytoets

Herounocts

Heuerxoern

Pucynok 3 — TpexmepHOE IPOCTPAHCTBO MOACTHPOBAHUS Pucynok 4 — JIBa ocHOBHBIX Kilacca HE-¢pakTopoB
HE-daxropos (mo FO.P. Banskmany) (o B.B. Tapacogy)

2 [MpepactaBneHune NPOEKTHbIX 3HAHUIK: MoAeNbHO-NapamMeTpu4eckoe
NPOCTPaAHCTBO, KOTHUTUBHAsA rpachuka, popmanbHasi TEOpUSA MPOEKTUPOBAHUA
M ceMmnoTuyeckue moaenm

Pa3BuTHe MHTEIUIEKTYalbHBIX TEXHOJIOTUH B cdepe MPOEKTUPOBAHUS P EANoIaraeT NpeacTas-
JeHne U 00pabOTKy MPOEKTHBIX 3HaHWH. Peub uaét o0 ucmonp3oBaHuM 0a3 3HAHWU ISl CHHTE3a
IIPOEKTHBIX PELICHUH, MPUMEHEHNUN Pa3IMYHbIX METOJOB PACCYKIACHUN Ul MOIMOIHEHUS NPOEKT-
HBIX 3HAHUI, MHTEJUIEKTYaJIbHOM aHAJIM3€ TIPOSKTHBIX JaHHBIX U 00OHAPYKEHUH B HUX 3HAHWU, IO-
CTPOEHHUU JIpYy’KECTBEHHOI'0 MHTepdeiica Noab30BaTeNsi CUCTEM aBTOMAaTU3UPOBAHHOIO MPOEKTHPO-
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BaHU | 11p. (CM., Hanpumep, [22]). [IpenBapurenbHo npuBenEM Kiaccu(UKaIMi BUJOB MbIIUIICHUS
U COOTBETCTBYIOLIUX UM 3HAHUM.

B ncuxonoruu pasHele BHIbI MBIIUICHHS] 4acTO XapaKTepU3ylOT AMagaMH: oOpa3HOe U Bep-
0aJIbHO-JIOTUYECKOE, UHTYUTUBHOE U AHAJIUTUYECKOE, MPAKTUYECKOE U TEOPETHUECKOE, PEIpOaAyK-
TUBHOE U NMPOAYKTUBHOE MbllUIeHHE U T.1. Cnenyer orMetuts, uto B MII nenrpansHoe Mecto 3a-
HUMAIOT MpOIecChl 00pa3HO-UHTYUTUBHOTO U MPOAYKTUBHOIO MBIILIEHUS. AHAJOTUYHbBIE HAJIbI
BCTPEYAIOTCS U MPH KJIACCU(PHUKALMN TPOEKTHBIX 3HAHUN: 3BPUCTUYECKHE U AJITOPUTMHUYECKUE, He-
SIBHBIC U SIBHbIE, THTYUTUBHO-00pa3HbIe (TPYAHO NepeaaBacMble) U BepOanuzyemble (JIETKO mepesa-
BaeMbl€), «IIOBEPXHOCTHbIE» (CyOBEKTUBHBIE IBPUCTHUECKUE MPaBWIA) U «IIIYOMHHBIE» (TEOPHH,
(dbopmanpHBIe MOAETH), «ropsure» (copMHUpOBaHHBIE M HAKOIUICHHBIE B XOJ€ COOCTBEHHOH Jes-
TEJILHOCTH) M «XOJIOAHBIe» (TOJyueHHble M3BHE) 3HaHusA. Jlerko moHsaTh, yto B UII npeobnanaror
HEsIBHBIE, 3BPUCTUYECKHUE, «TOPSUMUE», TPYAHO IepelaBaeMble 3HaHUs NpoekTaHToB. [losTomy 11e-
Jecoo0pa3HO pa3AeauTh METObI MIPECTABICHNS 3HAaHUN Ha: 1) TpaJULIMOHHbIE METObI MPE/ICTaB-
nenust 3Hanuil B UU; 2) cneuuanu3upoBaHHble (OpUTMHAIBHBIE) METO/IbI MPEACTABIECHUS MTPOEKT-
HBIX 3HAHUH U UX OTOOPaKEeHMsI B BEIUMCIIUTENILHBIX Cpeiax.

B npoektupoBanun CTC 3HaHMS CIENUATMCTOB HUCIOJIB3YIOTCS JUIsl TOCTPOEHUS Pa3IUYHbIX
Monenel. Mooens — 3To 00BEKT (peaslbHbIN, 3HAKOBBIM MM BOOOpa)KaeMblii), OTIIMYHBIN OT MCXO/I-
HOTO 00BEKTa-OpUrHHAJA, HO CIIOCOOHBIN 3aMEHSTh €ro B paMKax pemaembix 3a1ad. [lo A.A. Jls-
IIyHOBY, MOJIEJIb: @) HAXOJUTCS B HEKOTOPOM COOTBETCTBUU C OOBEKTOM-OpPUTHHAIOM; 0) criocoOHa
3aMeIIaTh €ro B OINpPECIICHHBIX OTHOIICHUSX; B) 00eCleunBaeT Mpu e€ Mcciae0oBaHuu HH(popMa-
LU0 O CaMOM MoJelIupyeMoM oObekTe. Mozenb ecTh NpUOIMKEHHOE, HEIIOJIHOE OTPAXKEHHUE Ipo-
eKTHpPYeMOro 00beKTa, abCTparnpoBaHHOE OT psifa NMpu3HakoB [23]. CTpyKTypa U 3aKOHBI (DyHKIIH-
OHUPOBAHMs MOJIEJIN JOJIKHBI OBITh HpOILE (MM, B KAKOM-TO CMBICIE, AOCTYIIHEE Ul U3yUYCHMUs),
YeM CTPYKTypa U 3aKOHBI (PYHKIIMOHUPOBAHUS 00BEKTA.

Emg B 1970-e ronsr B UM ObuT BBIIETICH ST KJIACCOB MOJIEIIEH 3HAHUM: CETEBbIE, anreOpanye-
CKHUE, JIOTUYECKHE, JTUHTBUCTUUECKUE MOJENIN. 3[1ECh UMEIOTCS B BUJy CEMAHTUYECKUE CETH, CLie-
Hapuu, (ppeilMbl, pesiUOHHbIE M aaredpanyeckue CUCTEMbl, NMPOAYKLUOHHbBIE CUCTEMBI, JIOTHKA
MIPEIMKATOB 1-r0o mopsakKa, HEKIACCUYECKHUE JIOTUKH, JJUHIBUCTUYECKUE U HEUETKUE NEPEMEHHBIE.
3aTeM CTaJli CTPOUTHCS MMOPHUIHBIE KJIACCHI MOJEIEH 3HAHWM: JIOTUKO-aireOpandeckue, JOTuKo-
JMHTBUCTHYECKUE, Helipo-oruueckue, GppeiiMoBo-npoayKIMOHHbIE, U T.1. Haubonee u3BecTHbIMU
CIEIMAIM3UPOBAHHBIMU METO/IaMH PalOThl C MPOEKTHhIMU 3HaHUsAMU sBisrOTCS W/WJIU-rpadsr,
NMpaMHIaIbHbIE U AITOPUTMUUYECKHE CETH, MHOIOYPOBHEBAs JIOTHKA.

Oco0blil nHTEpEC Ui MPOEKTUPOBIIUKOB BbI3BIBACT IPEACTABICHUE 3HAHUI B CEMaHTHUECKUX
U MparMaTu4ecKuX MPOCTPAHCTBAX, a TaKXKe BBIJCIICHHE CHUCTEMbl OOpa3yIOMIMX MO MHpa B
BU/I€ OIIO3UIMOHHBIX IIKa.

JIro60i1 mporecc MPOEKTUPOBAHUS MPEIOIaraeT MOCTPOSHUE U HCIIOJIb30BaHUE UEPAPXUU MO-
nenei. Ilycte M={M}, i=1,.., n ecTb MHOKECTBO IIPOEKTHBIX MoAenel, a P={P;}, =1,...,q — MHO-
’KECTBO MPOEKTHBIX MapamMeTpoB. B paborax [24-26] }O.P. BanbkmanoM ObL10 BBEIEHO U OAPOOHO
WCCIIEIOBAaHO MOJICILHO-TIAPAMETPUIECKOe MPOCTPAHCTBO ({M,P)-IpOCTPaHCTBO) KaK CPEICTBO
IIPEICTABICHNS 3HAHUM MCCIEA0BATENeH U MIPOEKTAHTOB CIOXKHBIX cucTeM. I1o ananmoruu ¢ tomno-
JIOTHYECKUMH TIPOCTPAHCTBAMU OIpeiesieHbl (M, P)-0KpecTHOCTH ero 3yeMeHToB. [Ipu nmoctpoeHnu
TAKO! OKPECTHOCTH B LIEHTPE BHMMAHHS OKA3bIBAETCs JIMOO KaKas-TO MOJEIb, JIUOO HEKOTOPBIN
napameTp. Beé ocranbHOE MPOCTPaHCTBO pacCMaTPUBAETCS OTHOCUTEIBHO JAHHOTO dJIeMEHTa. Tak
HaImpuMep, OKpeCcTHOCTh (M, P)-IpocTpaHCTBA OTHOCUTEIHLHO MOJEIH M; €CTh TIOJMHOMKECTBO Ta-
pameTpoB U3 P, HEMOCPEICTBEHHO CBSI3aHHBIX C MoJieNbio M;. B cBOlo ouepenb, OKPECTHOCThIO A-T0
MopsiIKa Ha3bIBAETCS MMOJMHOXKECTBO BCEX 3JIEMEHTOB (M,P)-IpoCTpaHCTBa, CBSI3aHHBIX C M, myTs-
MU JuinHOW He Oombine k. ITpumep dparmenrta cucremsl (M, P)-OKpeCTHOCTEH M300pakEéH Ha pH-
CYHKe 5.
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Taxum oOpazom, (M,P)-nipocTpaHCcTBa NPEACTaBUMBI B BUI€ TpadoB ¢ ABYMs Pa3HbIMU THIIAMU
BEpPILINH, B YaCTHOCTH, BYIOJbHBIX TpadoB. B (M,P)-npocTpaHcTBe MOXKHO ONPEAEIUTh PACCTOsI-
HUE, aHAJIOTUYHOE CEMAHTUUYECKOMY PACCTOSHUIO MEXIY MOHATHAMH B IICUXOJIMHIBUCTUKE. Takum
00pa30oM, BO3HUKAET CTPYKTypa Ha 3HAHUSAX THUIIa CEMAaHTHUYECKOT0 IPOCTPAHCTBA.

B Mblnuiennn 4enoBeka MOPSIOK M3 Xaoca

————————— co3maéres mMyTéM (OPMUPOBAHUS CHCTEMBI OII-

MO3MLMOHHBIX MIKAJl U PA3JIUYEHUs HEKOTOPBIX
00BEKTOB C MOMOUIbIO OIIEHOK Ha ATHUX MHIKaJlax
[27,28]. N3BeCTHO NOHATHE CEMAHMUUECKO20
npocmpancmea, KOTopoe 00pa3zyercss Ha OCHOBE
COBOKYITHOCTHU TaKUX OUMONspHBIX mKan. Kon-
LIEBbIE 3HAUEHUs 3THUX IIKaJl COOTBETCTBYIOT He-
KOTOpPBIM IPOTHBOIOJOXHBIM CBOMCTBAaM, BbIpa-

’)Ka€MbIM C TIOMOIIBI0 CJIOB — aHTOHUMOB,
HAMpUMeEDP, «IIPOCTON — CIOKHBINY, «XOPOLINAA —
IUIOXOM», «CWIBHBIA — CnaOblif», W T.IL

B npocreiitiem cnydae, kauecmeeHHas Onnosu-
_______ yuoHHas wikana 3agaéres Tpoitkou {+, 0, —}, rae
3HaK «+» XapakTepu3yeT MOJOKHUTEIbHYI0 00-

Pucynok 5 — ®parmMeHT MOJIEIbHO-IApaMETPUIECKOTO

npocTpaHcTBa: mpumep (M, P)-okpecTtrHOCTEit 1-T0O, 2-TO JIACTh IIKANbl, 3HAK «—» €€ OTPUIATEIBHYIO 00-

1 3-TO TOPAIKOB OTHOCHTEIBHO Mojiend M3. nacTb, a «0» — CPEIHIOHO (HeﬁTpaHBHyIO) TOYKY.

DTa TouKa O4YeHb Ba)KHA, TMOCKOJBKY OT €€ HH-
TEepHpeTaluu 3aBUCUT TUM wwKaibl. B yactHocTH, [[.A. IlocnienoB BBEN ABa THIa ONNO3UIMOHHBIX
IIKaJl — «cephie» U «uépHo-0emnbie» [27]. s «cepwixy 1IKal cepeuHa eCTh TOYKa Nepexoa, IMo-
HUMaeMasi KaK npomugopedue «a +, 1 — OMHOBPEMEHHO», a JUI «YEPHO-0CNIBIX IIKaD CepearHa —
TOUYKA pa3pbiBa UM MIEPECKOKA HA APYTHE IIKAJIbI, ]I UMEEM «HU +, U HU —» (nonuas neonpedenén-
Hocmyp). OOBIYHO OUIIONIPHBIC IIKAJIhl UMEIOT €IIe HECKOJIbKO MPOMEXYTOUHBIX TOYEK; B OOIIEM
Clly4ae BMECTO TOUEK MOTYT paccMaTpUBaThCsl HEUETKUE WM JIMHITBUCTUYECKUE 3HaueHus [28].

Paznuynbie popmMbl OUMOISAPHOCTH BBIZCISIOTCS 10 JBYM KPHTEPHUSIM: a) cuja CBSA3U (OMMO3U-
LMK) MEXAy HUMHU; 0) cTaTyc HeHTpanbHOM TOuku. Tak, B ciayyae CHJIbHOM OINIMO3ULMM OTpULA-
TeJbHAas 4acTh LIKAJbI SBISETCS 3€pKAIbHBIM OTPAKEHHUEM IOJIOKUTEIBHON YacTH, U 3TH JIBE€ 00J1a-
CTH CUMTAIOTCS B3aUMHO UCKIIOYaOmUMU. OcnabiieHue OMIO3UIINK 03HA4YaeT BO3MOXKHOCTD OJTHO-
BPEMEHHOI'0 COCYILIECTBOBAHMS MOJIOKUTEIBHBIX U OTPULATEIBHEIX OLEHOK, a B JAJIbHEHUIIEM BO3-
HUKAIOT HOBBIE CBA3U MEXIY HUMH (IIPUMEPAMH MOTYT CIIYKHUTh CBSI3H MEXIY CHUIIbHBIMU MOJOXKHU-
TEJIbHBIMU U CJIA0BIMU OTPULATETEHBIMA MOJAIBHOCTSIMH).

B [29] FO.P. BanbkMmaH npensiokKuia CUCTEMY ONMO3UIIMOHHBIX IIKaN JJIsl OMUCAHUSl TPOCKTH-
pOBaHUA:  «OOBEKTHBHOE-CyOBEKTHBHOE»,  «TPAaIUIMOHHOE-OPUTHHAIBHOE»,  «KOJJIEKTHBHOE-
WHAWBUAYAJIBbHOCY, «KOHKpCTHOC—a6CTpaKTHOC», «I/IH(I)OpMaTI/IBHOC—KOFHI/ITI/IBHOC», «JIOT'NYCCKOC-
metapopuueckoe». HetpymHo monsTs, uto UII cBsi3aHO ¢ MOHATHAMU, PACTIONOKCHHBIMU ONIKE K
MIPaBbIM KpasM BbIIIEyKa3aHHbIX 1IKad. Tak, B koHTekcTte WII BaxkHyr poib Urpaer HamisigHOE
oToOpakeHne CyOBEKTHBHBIX INpeAcTaBieHuil mpoekranta. B ommmume ot 'OCT 2.118-2013 Ha
TEXHUYECKOE IMPEMIOKEHNE, 3aKPEIUISIONIEr0 TPAJAUIIMK PACCMOTPEHUSI HAYAJIBHOIO dTana MpOeK-
TUPOBAHUS, MOJCTHHO-TIAPAMETPUUECKOE MPOCTPAHCTBO SIBISETCS OPUTHHAIBHBIM, KaK aOCTpaKT-
HBIM, TaK U JOCTATOYHO HAIVISIHBIM CIIOCOOOM INpEICTaBICHHSI UHAUBUIYaIbHBIX 3HAHUI.

B KOHTEKCTe cucTeMaTh3alu SI3bIKOB MPOEKTUPOBAHUS MOAPOOHEE OCTAHOBUMCS Ha IIKaje
«rornyeckoe-metadopruyeckoe». B obiiem ciayyae s3bIK, MMEIONINI 3HAKOBYIO MPUPOLY, obecre-
YMBACT BBIPAXKEHHE MBICIEH M BBICTyMAaeT KAaK IIABHBIM WHCTPYMEHT YETOBEUECKOTO OOIICHHUS.
3nechk MbI Oy/iIeM TPaKTOBaTh TEPMHH «SI3bIK» KaK COBOKYITHOCTh CPEICTB, HEOOXOIUMBIX JIJIS TTOJTY-
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YeHus, nepepaboTku U mneperadn uH(opMaruu. SI3bIKM NPOEKTUPOBAHMS TMpEIHA3HAYCHBI IS
MIpeJICTaBICHUs U IPeoOpa30BaHusl ONKUCAHUIN B IPOLECCE IPOEKTUPOBAHUS.

Cnenys B.B. Hanumosy [30], paccMOTpUM CEMaHTHUYECKYIO LKAy S3BIKOB MOJEIMPOBAHMSL.
Ha onHOM KoOHIIe 3TOH 1IKajbl (CIeBa) HAXOJATCS UCKYCCTBEHHBIE SI3bIKH, B OCOOCHHOCTHU JKECTKHE
MaTeMaTU4YeCKUe A3bIKHU, Il KaKAOMY 3HAKy INPUIHMCAHO YETKO OMpeieiéHHOe 3HaueHue (Jlornye-
CKHE€ MCUUCIIEHHUS, aJireOpanuyecKie CUCTEMBI, aITOPUTMBI), @ Ha APYTroM KOHIE (CIpaBa) — MSATKUE
S3BIKH, KOTOPBIM CBOMCTBEHHA MHOTO3HAYHOCTh (MJIM Jja’Ke HEOINpeaeIEHHO3HAUHOCTh BhIPAKEHUH
— no B.B. MapteiHoBy [31]). Ha 3T0#l mikane ecTecTBEHHBIN S3bIK 3alMET MOJOKEHHE ONMXKE K
IIPaBOMY Kpato.

W3 nanHOro mpumepa BUJIHO, YTO HA OCHOBE CHUCTEMbI OMMOJSPHBIX LIKAT MOXXHO MOCTPOUTD
MHOIOMEpPHOE CEMaHTUKO-IIParMaTHYeCcKoe MPOCTPAHCTBO METO/IOB U A3bIKOB IIPOEKTHUPOBAHUS.

PaccmoTpenne ceMaHTHYeCKOH MIKaJIbl S3BIKOB MO3BOJSET CHOPMYIMPOBATH JIBA BAYKHBIX
MPUHIUNA — IPUHLUI COOTBETCTBUS M MPUHLUI B3auMoaonoiHseMoctu. CoriacHo npuxyuny co-
omeemcmeusi MOJEIN, METOIbl, IPOLEAYPBI, TEXHOJOTUU IPOEKTUPOBAHUS JOHKHBI COOTBETCTBO-
BaTh CJIO)KHOCTU IPOEKTHUPYEMOro 0OBEKTa U XapakTepy MH(MOpMalMU, pacrojaraeMoi MpoeKTH-
POBILKMKOM (IIPOEKTAHTOM, KOHCTPYKTOPOM, PAacy€TUYMKOM) Ha JAHHOM CTaJuU IPOEKTUPOBAHMSL.
YeMm Oouiblile ypOBEHb HEONPEAENEHHOCTH NPOEKTHBIX JaHHBIX, TEM MEHbILE TOTPEOHAs TOYHOCTh
UX ONMHCaHUs, HO TeM Oosbiie 3(h(HEeKTUBHOCT, TPUMEHEHUSI HAYYHBIX METOJOB MPOSKTUPOBAHMUS.
SI3BIK onucaHMs I Ka)KJOr0 3Tana MPOSKTUPOBAHUS IOJKEH OTBEYaTh YPOBHIO HEONpPEAEIEHHO-
CTH Ha ATOM 3Tarne. B yacTHocTH, MONBITKH puMeHeHus AuddepeHInanbHbIX I UHTETPATbHBIX
ypaBHeHuii B UI1 Hepenko oka3biBatoTcst Manod(GhEKTUBHBIMH KaK pa3 U3-3a TOTO, YTO 3TH METO]IbI
HE COOTBETCTBYIOT BBICOKOMY YPOBHIO HEONPEAEIEHHOCTHU. 37ech TpeOytoTcs Oonee cubkue cpeo-
cmea, CBA3aHHBIE C MOAIEPKKON 00PA3HOI0 MBIIIJICHHUS.

B UII numeHHO OTCYTCTBHE KECTKOM CBS3M MEXIy 3HAKaMU (MCXOTHOW TEKCTOBOM U Tpadude-
CcKoM mH(pOpMaIUe) U 3HAYECHUSIMH TPEOYET CO3MaHMs HOBBIX TpapuecKux CpelCTB, OPUCHTHPO-
BaHHBIX HA M3BJICYEHUE HESBHBIX, UHTYUTUBHO-O0PA3HBIX 3HAHUN U MPEJICTaBICHHA.

[TpoGneMy MHTEHCH(UKAIMM HAYYHOI'O MCCIEIOBAHUA IyTEM MCIIOIb30BAHUS BO3MOXKHOCTEH
MHTEPaKTUBHOI KOMIBIOTEpHOU rpaduku chopmynupoBanu 1 akTuBHO u3ydanu [I.A. IlocnenoB u
A.A. 3enkuH [32], KOTOpBII NPUMEHSIT BU3YyaIU3alUI0 B CTOIb a0CTPAKTHON MareMaTH4ecKoil 00-
JacTu, Kak Teopus uucen. Baxkueimeil xapakrepucTukoil rpaguku sBisercs e€ cnocoOHOCTh CKU-
MaTh HH(OPMAIUIO U HEMOCPEICTBEHHO BO3/1€HCTBOBATh HA MHTYUTHUBHO-00pa3HOE MBIILICHUE Ye-
noBeka. KornutuBHas rpaduka cBsi3aHa C BU3yaJHu3allMell BHYTPEHHErO COJACpPXaHUs, CMBbICIA
Hay4HbIX abcTpakuuil. [IpumMepaMu KOTHUTUBHBIX KOMIbIOTEPHO-rpapuueckux oOpa3oB MareMaTH-
YeCKUX a0CTpakIMi CayXkar: pachpeeseHre MPOCThIX YUCEN M0 CIUpaiu Yiama, HHBapUaHTHBIE
MHO)XeCTBa 00001méHHON TTpobiembl Bapunra, rpadguueckue ob6passl uucen 7, e.

A.A. 3eHKUH BbIAETUT WUTIOCTPATUBHYIO U KOTHUTUBHYIO (DYHKIMIO rpauuyecKux U300paxe-
Huil. mroctparuBHas GyHKIMA TpaguKy BU3YaIH3UPYET yKe U3BECTHOE 3HAHHE M 00ecreynBaeT
Y3HaBaEMOCTh M300pakaeMoro 0o0beKTa, a KOTHUTHBHAS (YHKIMS rpaduKu, HallpaBieHHas HA BU-
3yallu3alMi0 BHYTPEHHETO COJEp’KaHus, CMbICIa Hay4yHbIX aOCTpakiuil, criocoOCTBYET MOPOXKIe-
HUIO HOBOTO 3HaHUs. K nitocTpaTUBHOM rpaduke OTHOCATCS TaKUE CPENICTBA IPOEKTUPOBAHUS KaK
YepTEkKHU, PUCYHKHU, THCTOrpaMMbl, (hotorpaduu, BuaeopmnbsMel o co3nanuu U ucnbitanusiax CTC u
np. Mexay WITIOCTPAaTUBHON M KOTHUTHUBHON TpadUKOW HET YETKOM TPaHUIBI: KOHIIETITyalbHOE
C)KaTHe M HAIVISIHOE IIPEJICTABICHUE U3BECTHOIO 3HAHMS MOJKET I10JICKA3aTh HOBYIO MJEI0 WIN TH-
1oTe3y, U1 MOATBEPXKICHHUS KOTOPOHW MOTYT TaKXKe HMPHUMEHATbCA KAPTUHKU WIH JHArpaMMBL.
B cucremax aBTOMaTH3alnuu Hay4yHBIX HcciaenoBaHui U VT KOrHUTHBHAs KOMITBIOTEpHAs rpaduka
BBITIOJIHACT Takue (PYHKIMU KaK: MOBBIIIEHHE MOTHUBALIMHU U MPEOI0JICHUE NICUXO0IOTHUECKUX Oaphb-
€pOB Ha MYTU K T€HEPALMU HOBOT'O 3HAHUS; CTUMYJISILUA MPOIYKTHUBHOTO (00pa3HOr0) MBIIUICHUS;
MOAJEP’KKA MEPEOIOTMYECKUX MEPEX0/I0B B Ua/Ie «KOHKpETU3alusa-00001IeHne» (T.e. moaepixKKa
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BAapHaHTOB TPaHyJSIIUN MH(POpPMaIUK npoekTanToM). Tak, B pycie MmoanepKKu o0pa3HOro MbIII-
JICHUSI TIPOEKTaHTa BO3HUKAIOT CIEAYIOIIME MepPeXo/bl: «o0pa3 — 3amada» (BU3yaiau3anus oOpasa
Ui iepeopMyITUpOBaHUS 3a7auu, MPEACTABICHUS €€ Ha JIPYTOM SI3bIKE C IIeNbI0 JTYYIlIero MOHU-
MaHus); «oOpa3 — pemreHue» (rpadudeckuii 00pa3 HaATAIKWBACT HA PEIICHUE TIPOCKTHOW 3aJ[auH);
«penieHne — obpas» (rpaduueckoe oToOpaskeHUE pelIeHHs] MPOSKTHON 3a7jaud — OCHOBHAS CUTYya-
LUl IPOEKTUPOBAHMUS).

ITo muenuto 1O.P. Banbkmana [33], mpeqMeToM KOTHUTHBHOM IpauKu SBIAIOTCS Tpaduueckue
MeTadopbl, B 0COOEHHOCTH, METO/IBI M CPEJCTBA UX CO3IAHUs M WHTepHpeTanuu. B mpusiedeHnn
rpadpuyeckux Metadop U 3aKIHOYAETCS OTIIMYME KOTHUTUBHOM rpaMKu OT IPYTUX MapajurM BU3Y-
anu3aluu.

[Mpuauun H. Bopa rnacut: «IIpoTHBOMONIOKHOCTH — HE MPOTHUBOPEYHUS; OHU - JOMOJHEHUSD.
[lo npunyuny e3aumodononnsemocmu, pelieHUE MPOEKTHBIX 3aJady NPEAIoJaraeT MpUMEHEHHE
MepapXHuu JOMOJIHSIOUIUX APYT Ipyra MOJIEe, a TaKKe S3bIKOB OMUCAHUS PA3IUYHON JKECTKOCTH.
CoOTBETCTBEHHO, MATKHE MOJAETN KOTHUTUBHOW rpaduku ciexyer JOMOJHUTH CTPOTUMH JIOTHYE-
CKUMHU U anredpanyeckumu Gopmanuzmamu. UII npeamnonaraer coueraHue eCTECTBEHHOTO U HC-
KYCCTBEHHBIX, TEOMETPUYECKOI0 U JIOTUKO-AIre0pandeckoro s3bIKOB.

Jlna UIL, kak u Ui Ipyrux 3TanoB MPOEKTUPOBAHUS, HECOMHEHHBI MHTEPEC MPEeACTaBIISAIOT
ucuucnenus, T.e. CHCTEMBI, COCTOSIIIIUE U3 HEKOTOPOTO KOJIMYECTBA MCXOIHBIX 00BEKTOB U Habopa
MIPaBWJI IOCTPOEHUSI HOBBIX OOBEKTOB M3 MCXOJHBIX MU YK€ TIOCTPOEHHBIX 00beKTOB. Teopus uc-
YHCJIEHUH SIBJISIETCS OJIHUM M3 OCHOBHBIX Pa3/eIOB MaTeMaTU4eCKOW JJOTuKU. FIMEHHO oruueckue
WCYHCIICHUS CTAU MIEPBBIM MPUMEPOM MOJTHOCTHIO (POPMAIIN30BAHHBIX AETyKTUBHBIX CUCTEM.

KanoHnveckne MCUUCIEHHS ONMUPAIOTCA HAa MOHATHE (HOPMAIbHOW CHCTEMBI, MOJHOCTHIO a0-
CTparupyouieicss oT cMpicia CJIOB UCIOJB3YEMOro s3blka. PopmanvHas cucmema 3aaaéTcs 4eT-
Bépkoit FS =(T, R, A, I), tne T — MHOXeCTBO 0a30BBIX TEPMOB (aja(haBUT CUCTEMBbI), R — MHOXe-
CTBO CHUHTaKCUYECKHUX MPaBUJl, A — MHOKECTBO aKCHOM, / — MHOKECTBO IIPABUJI BBIBOJIA.

[Ton ucuucnennem moHuMaeTcsi (popmalibHas TEOpHsi, MOJyYEHHAs U3 AKCHOM C TOMOIIBIO
npaBwiI BbIBOAA. B ciyuae nonygopmanvhoii akcuomamuueckoii meopuu, HaIpuMep I'e€OMETPUU
DOBKJIN/A, 33AI0TCS TOJBKO aKCHOMBI, a MpaBWiia BBIBOJA CUMTAIOTCS OOIIen3BecTHBIMU. [Ipyroit
YacTHBIN Ciy4ail JJOrMYecKOro MCYMCIEHUSI — 3TO TEOPHUsSl €CTECTBEHHOI'O BBIBOJA, KOIJlAa MHOXeE-
CTBO aKCHOM MYCTO, a 33JJal0TCsl TOJIbKO MpaBUjia BHIBOJA.

Jlig cucteM aBTOMAaTU3MPOBAHHOIO NMMPOEKTUPOBAHUS UPE3BbIYAITHO Ba)KHOU SIBJISIETCS aBTOMa-
TU3allMs MPOEKTHBIX PACcCYXIEHUH, CBSI3aHHAs C MOMCKOM BbIBOJA B McuucieHusx. Knaccuueckas
CUCTEMa DPACCYKIIEHUH COCTOUT W3 CICIYIONIMX TJIaBHBIX KOMIIOHEHTOB: 1) hopmanbHBIN S3BIK
MIpe/ICTAaBICHUS] 3HAHUN; 2) CEMaHTHKa, OMpPENENsIonias €ro CMbICH M 3HAYeHUs HCTUHHOCTU;
3) MHOKECTBO TIPAaBWJI BBIBOJA JIUIsl MOPOXKICHUS HOBBIX 3HAHWU; 4) MaMATh, 00ECIeUMBAIOIIAS
XpaHEHUe 3HaHUIl; 5) MeXaHU3M yMpaBieHUs, BHIOMPAIOIIUI Ha Ka)KJJOM LIare BbIBOJAa HEOOXOIH-
MBbI€ MOCBUIKH M TIpaBUIIa. 3/1€Ch MEPBbIE TP KOMIOHEHTA OTHOCSATCS COOCTBEHHO K JIOTHKE (JIOTH-
YECKOM YacTH CHUCTEMBI PACCYXKIEHUH), a MOCIeAHUE 1B TIPEICTABIIIOT COOOM peain3aIuio JOTH-
KM (YIPaBISIOLIYI0 4acTb CUCTEMBI paccyxaeHuil). [lo cux mop Hanbosee NOMyJsIpHOM TEOpHEH,
OTIpE/ICIISIONIEH JIOTUKY PAcCYXACHUN, OCTa&TCS MCUMCICHHE MPEAUKATOB, a Uil YIPABISIOLIEH
YaCTH — TE€OPHUSI BEIYUCIUMOCTH U BEIYUCITUTEIBHON CIIOKHOCTH.

['maBHBIM JOCTOMHCTBOM J€AYKTHBHOI'O PAcCy>KIeHHs (BbIBOJA OT OOIIEro K 4acTHOMY) Kak
IIepexo/ia OT MOCBUIOK K 3aKJIFOUEHHUIO, OMMPAIOLIETOCs Ha JIOTUYECKUI 3aKOH, SIBISETCS] TapaHTH-
POBaHHOE COXPaHEHHE UCTUHHOCTH. 3aKIIOYEHHE, MOTYYECHHOE NeAYKTUBHBIM MyTEM, HE HYKIACT-
cs1 B mpoBepke U noxareepxkaeHuu. Onnako B UII nenTpasbHOE MECTO 3aHMMAIOT HEIEAYKTHBHbIE
pacCcykAeHUsI — MHAYKIMS (OT 4aCTHOTO K 0011eMy), aOIyKIHsl, BEIBOJIbI 10 aHAJIOTMH WU BBIBOJIBI
Ha OCHOBE IIPeLeIeHTOB. Bce 3Tu BBl pacCyXACHUN XapaKTepU3YIOTCsl HEONIPEAECIEHHOCTHIO U HE
rapaHTUPYIOT UCTUHHOCTH 3aKIIOYEHHSI TIPH UICTUHHOCTH MOCBLIOK.
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B [34] Tunonorus paccykIeHui Obl1a paclipocTpaHeHa Ha METOAbl TPOSKTUPOBAHUS, KOTOPHIC
TaK)Ke Pa3AesuINCh HAa NEAYKTUBHbIE U MHAYKTUBHbIE. TaM ke ObLIM chOpMYIHMPOBAHBI CIIEAYIO-
M€ aKCMOMBI MPOEKTHUPOBAHUSA: a) aKCHOMa HEpa3pelIMMOCTH; 0) akcroMa HeOoNpe/elNEHHOCTH;
B) aKCHOMa MPOTHUBOPEUYUBOCTH; I') aKCHOMa MHOTOKPUTEPHAIBHOCTH M HEBO3MOKHOCTH «CKBO3HO-
ro» MpaBWiia MPEIIOYTeHUsI. DTH aKCMOMBI OTHOCSTCS K TaK Ha3blBaeMOW obuwell 3a0aye npoekmu-
posanusi, TOHUMAaeMON Kak MpsiMoe mpeoOpazoBanue TpedoBanuii T3 B MpOEKTHBIC PEIICHUS U CO-
OTBETCTBYIOLIYIO JIOKYMEHTalM0. M3 HepaspemumocTy o01iel 3a1a4u IPOSKTUPOBAHUS BBITEKAET
HE00XO0UMOCTb €€ JIE€KOMIIO3ULIMU Ha COBOKYIHOCTH JIOKAJbHBIX 3a/lad B PyCllé MHOTOYPOBHEBOH
napasiesIbHO-110CIIe10BaTEIbHOM CXeMbl IPOSKTUPOBaHUA. BBUaY HenoaHON onpenenéHHOCTH UC-
XOJHBIX JIaHHBIX U OIPaHWYEHHM B 0OIIEH 3ajauye MPOEKTUPOBAHMS BO3HUKAET MOTPEOHOCTh MX
IIPOrHO3UPOBaHMSA, OOMeHa MH(popMalueil U NPOEKTHBIMU PELICHUAMHU MEXAY MoApa3AeIeHUIMU
npeanpusaTus. B cuity normdeckoil mpoTUBOPEUUBOCTH OOIIEH 3a/1a4l TPOEKTUPOBAaHUsI TpeOyeTcs
OpraHu3alysl UTEPALMOHHBIX ILUKJIOB KOPPEKIMU MPOEKTHBIX PEIIEHUH U MepernpoeKTUPOBAHMUS.
N3 nocneaHeit akcMOMBbI BHITEKAET IBPUCTHUECKUIN XapakTep 0000IEHHOTO0 KPUTEPHS OLICHKHU TPO-
EKTHBIX PELLICHUH.

B 1995 r. 10.P. Banbkmanom Oblia MmpeaiokeHa ujest «ucuauciaeHus» mogenei [35]. Iens co-
3JIaHMSI «MCUUCIEHHSD» MOJIeieil cOCTOUT B pa3paboTke (popManbHOro anmnapara, 00ecreunBaroiero
OLIEHKY BO3MOXHOCTH TIepexo/ia OT OAHOH (hopMalIbHOW TEOPUH K IPYroil mpu TpanchopMausx u
uHTerpauun Mozeneil. COOTBETCTBEHHO, «HMCUMCICHHME» MOJEIeH MOYKHO paccMaTpuBaTh Kak
«000JIOUKY» WM Cpelly, B KOTOPYIO 3aKIIOYAIOTCS KIACCHYECKUEe M HETpaIuIMOHHbIE (hopMau3-
Mbl, ipuMeHsieMbie B MUI1.

Bo3moskHbIi Habop MaTemMaTuueckux ammnapatoB Uit MI1 onupaercs Ha anmapartbl: HHTETpalib-
HOro U auddepeHInanbHOro HCYUCICHHS, UCUNCIIEHUS IPEANKATOB, MATEMaTUYECKON CTaTUCTUKH,
anreOpbl PpeiiMoB, a TakKe TEOPHUH MHOXKECTB, TeOpHU IpadoB, alreOpbl MaTPULL, TIIAHUPOBAHUS
HKCIEPUMEHTOB U JIp. B 1leHTpe HaxoauTcs anmapaT MCUUCIIEHUS MIPEJUKATOB, YTO COOTBETCTBYET
noaxojam obiieit Teopun npoexktupoBanus (General Design Theory) — ocHOBHOTO TpeHaa HAYKH O
MMPOCKTUPOBaHUH KOHIIAa X X-Beka. Cpeau HamboJiee MHTEPECHBIX paboT B 3TOM 00JacTH HAIO OT-
METHTb PE3yNIbTaThl IBYX AMOHCKHX yu&HbIX — C. Ocyru [36, 37] u X. Mommkass [38].

I'maBHas uens C. Ocyru 3akirodanach B mocTpoeHuu uHTeekTyanbHbix CAIIP mig ypoBHS
KOHLENTYaJbHOr0 NMpoeKkTHpoBaHus. Ha craguu npeaBapuTenbHOrO MPOEKTUPOBAHMS IO MOJE-
a0 CTC (B y3KOM CMBICIIE) TOHUMAETCSI MHOXKECTBO ONUCAHUM €€ (PyHKIIMOHAIBHBIX XapaKTepH-
CTHK, CBA3aHHBIX co cTpyKkTypoit CTC. PaboTa ¢ MOJIe/bI0 TPOU3BOAUTCS C IIOMOUIBIO MPaBUII IIPe-
o0Opa3oBaHMsl MOJENU, KOTOPbIE BBIPA)KAIOT MPOEKTHbIC 3HAHUS U XpaHATcs B Oaze 3HaHmid. s
onucanug CTC B Mozenu HEOOXOIUMO OPraHM30BaTh LUPKYJALMIO OOJBIINX 00BEMOB JaHHBIX,
YTO TpeOyeT HHTETPaIlK MPOESKTHBIX JAHHBIX U MPOECKTHBIX 3HAHUM.

Pabota ¢ MoJzienbio pa3pabaTeiBaeéMOro 00beKTa MMoipa3yMeBaeT HaJMune MPOLECcCOB IBYX THU-
MOB: a) TPOLIECCOB aHaIM3a U OICHKHU; 0) MpoIeccoB M3MEHEeHUsI U yTOUHEeHHs. OOBIYHO MOJIEINb
CTC pa30uBaloT Ha JABE YaCTH: MPEJCTABICHUE CTPYKTYPhl pa3pabaThiBa€MOro 00beKTa U Mpej-
CTaBJIeHHE €r0 (YHKIMOHATBHBIX XapaKTEPUCTUK, B TOM YUCIIE CTPYKTYPHBIX OTPaHHUYCHHN.

B kauecTBe s3bIKa npeacTaBieHus NPoeKTHbIX 3HaHui C. Ocyra [36] npeioxu1 paciiupeHue
KJIACCUYECKOW U MHOTOCOPTHOM JIOTMKH C MIOMOILBIO MPEAUKATOB BHICOKOTO MOPSIIKA, YTO [MO3BOJISI-
€T BbIPa3UTh HMEPAPXUYECKYIO0 CTPYKTYpy paspabarbiBaeMoil CTC, a Takxke ¢ MCIOJb30BaHUEM
HACJIEIOBaHUs U JIPYTUX KOHCTPYKIMH OOBEKTHO-OPUEHTUPOBAHHOIO noaxona. [loctpoeHHas um
MHOTI'OYPOBHEBasl JIOTMKA €CTh PACHIMPEHHAs JIOTUKA MPEeIUKaTOB, KOTOpPask BKIIOYACT CTPYKTYPY
CTC (B BuzE CTPYKTYpHI JaHHBIX B 0a3e NaHHBIX) U €€ QYHKIIMOHAIBHBIC XapaKTePUCTHKH B BHJIE
npeaukatoB. CTpyKTypa JaHHBIX BKJIIOUEHA B JIOTUKY IPEAMKATOB 3a CUET PACHIMPEHUs €€ CUHTAK-
cuca. B pesynpraTe Obuta MOCTPOEHA MHTETPUPOBAHHAS MHTEPAKTUBHAS MHTE/UIeKkTyanbHass CAIIP
KAUS (Design Knowledge Acquisition and Utilization System) [37].
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o X. Mommkase, o6iast Teopust mpoextuposanust (OTII) [38] — 3T0 opManbHas Teopus, Ko-
TOpasi CTPEMUTCS ONUCATh NPOEKTUPOBAHNUE B TEPMUHAX TEOPUU MHOXKECTB U NMPEACTABISAET ATaIl
PeBAPUTENHLHOTO MPOSKTUPOBAHUSI C TIOMOIIBI0 YaCTUYHBIX 0TOOpaKeHUN M3 MPOCTPAHCTBA TEX-
HUYECKUX TpeOoBaHWH (dYHKIMI) B MPOCTPAHCTBO MPOCKTHBIX pemeHuil (aTpudyToB). OTimdm-
TEIbHON 0COOEHHOCTBHIO MPEIOKEHHOTO UM MOJIX0/a SBIISETCS IIUPOKOE UCIIOIB30BAHKUE TOMOJIO-
rudyeckux noustuid B OTIL Ilpu sTOM Bech mporecc MpOEeKTUPOBAHUS MOHUMAETCS KaK IMPOIIece
pa3BUTHS, KOTOPBIN MEPEBOAUT MOJIEb MPOSKTUPYEMOTr0 00BEKTa U3 OJJHOTO COCTOSHUSL B IPYTO€
BIUIOTH IO JOCTHXEHHUsI TpeOyemoro perieHusi. OCHOBHBIMH XapaKTEPUCTUKaMHU 3TOTO Tpoliecca
SIBIIIIOTCSL «Tpy0OCTh» (robustness) u «cxoauMocTb». ['pyboCcTh mpoliecca MpoeKTUPOBAHUS O3HA-
YaeT, U4TO MPH MaJIbIX W3MEHEHHSAX MPOEKTHBIX TpeOOoBaHMid Oy IyT HaOII01aThCS Majible U3MEHEHUS
(YHKIMOHABHBIX XapaKTEPUCTUK IMPOEKTHUPYEMOro oObeKTa. bnm3kuii cmbica MMeeT TepMUH
«CXOZIMMOCTB»: MaJjibleé KOPPEKTHUPOBKU IMPOMEKYTOUHBIX MPOEKTHBIX PEIICHUN HE BIUSAIOT Ha
CXOXKJIeHHE K KOHEYHOMY PEIICHUIO U TPUBOIAT K CO3/IaHUIO U3IEHs ¢ TpeOyeMbIMU CBOMCTBAMH.

LleHnTpasbHBIMU MIPOLETYPaMHU TPOSKTHPOBAHUS 3/1€Ch OKa3bIBalOTCS (hopMUpOBaHNE MeTa3Ha-
HUH (3HAHUN O MPOEKTHBIX 3HAHUSAX), MMOCTPOCHHUE CIICHAPUS, OMPEICINIAIONIErO MOCIeI0BaTeNb-
HOCTb IPOEKTHBIX MPOIEYP U CO3/IaHUe METaMOJICIIHU, a TAK)KE 0TOOpakeHHE MPOCTPAHCTBA PYHK-
uii B mpoctpanctBo atpudyToB. B OTII ucnonb3yroTcsl pa3iMyHbIe TUIBI pacCcyskKIeHuid. BHavane
IJIABHYIO POJIb UTPAlOT a0yKTUBHBIE PACCYK/IEHUS: HA OCHOBE BBIJICJICHHBIX XapaKTEPHBIX CBOWCTB
mpolecca NPOeKTUPOBAaHUA MYyTEM aOayKIuu (GOPMUPYIOTCS TUIOTE3bl MPOEKTHBIX MOHITHH U
CTPOSITCSl aKCHOMBI (AKCHOMBI IIPEICTABIEHUS, COOTBETCTBHUSI, TOIOJOTUYECKONW CTPYKTYPBI MHOXKE-
CTBa UJCAIbHBIX MPOEKTUPYEMBIX 00BEKTOB). 3aTeM, UCXO/ U3 psla ONpeesieHui, MyTEM AeyK-
uuu BeiBogsATcs Teopemsl OTII, a B uTore co3naércst Moaens mpouecca NpOeKTUPOBAHUS.

CnenyeT OTMETUTh, YTO MHOTHE MOCTYJaThl (JOpPMaibHBIX CHCTEM, KJIACCHUECKOH JIOTUKH U
TEOPUHU PACCYKICHUN HE COOTBETCTBYIOT PEAIMSIM IPOEKTUPOBaHUs. B Kilaccuuecko maremaTH-
YECKOM JIOTHKE JIF000€ BHICKA3bIBAHNUE WJIM MPEAUKAT SBJSIOTCS MO0 UICTUHHBIMH, JIUOO JOKHBIMHU,
OJIHAKO MPOEKTUPOBIIMKHU B PEALHON )KM3HU ONEPUPYIOT HE TOUHBIMHM 3HAHUSAMHU, a IIPEIII0JI0NKE-
HUSMHU, UMEIOIIUMHU MIPOMEKYTOUHbIE 3HAUEHUSI UCTUHHOCTH, KOTOPbIE TPEOYIOT MOATBEPKACHUS
WM ONpOBEPKeHUs. [ KilaccuuecKol JIOTMKU OJHUM W3 OCHOBHBIX SIBJISIETCSI 3aKOH HENPOTHBO-
PEUYMBOCTH, M OHA HE MPUEMIIET TPOTUBOPEUHIL, TOTJ1a KaK B IPOCKTUPOBAHUH, HAIIPUMED, B TEOPUHI
pemenust u3ooperarensckux 3agad (TPU3) I'.C. Anprimrymiepa, o6HapyKeHUe IPOTUBOPEUHS SIB-
JSIeTCsl OCHOBOM alNropUTMa pellieHus 3aJayd. 3HaueHue (CMbICI) J00ro TepMa B MareMaruye-
CKOMH JIOTMKE ONPEAEIIAETCS B TOYHOM COOTBETCTBUU C MHTEPIPETALUEN U OCTa&TCsl HEM3MEHHBIM B
nepuo] paboThl CUCTEMBI paccyskaeHuil. HanpoTus, cMbIC TEpMHUHA B YEJIOBEYECKUX PACCYKICHH-
SIX 4YaCTO MEHSIETCSl B 3aBUCUMOCTH OT OIMbITa U KOHTeKcTa. HampuMep, CMBICI TEpPMUHA «SI3bIK» B
JMHTBUCTUKE U B MPOEKTUPOBAHUM pa3inyeH. B TpaaulinoHHONH MaTeMaTHUECKOM JIOTMKE 3HAaUEHUS
VMCTUHHOCTH HE U3MEHSIIOTCS CO BPEMEHEM, TOI'/1a KaK MHEHHS IPOEKTUPOBIIMKOB MOTYT MEHSATHCS
nocjie MoJay4yeHUs HOBOM MH(pOpMAIUK; KaK CJIEeJICTBUE, IPOEKTHBIE PEIICHUsS MOTYT epecMaTpu-
BaTbCsl © KOPPEKTUPOBATHCA.

B teopun paccyxaeHuii npoiecchl BbIBOAA OMPENEISIOTCS alrOpUTMaMHu, T.€. BJSIOTCS TOUHO
npeackazyeMbIMU. Mexly TeM, pealibHble pacCy X ACHUS MPOCKTUPOBUIMKOB U MPOEKTHHIE pelie-
HUS TIOPOH SIBJISIIOTCS HETIPEACKa3yeMbIMHU, a B IPOLECCE UX MOATOTOBKH MPOUCXOIAT JIOTHYECKUE
pa3pbIBbl M CKauyku B Apyrom HampasieHUH. [lomydeHHbIN B (OpMaIbHBIX HCUMCICHHUSX BBIBOJI
MO’KET ObITh TOUHO OOBSACHEH U MOBTOPEH, HAIIPUMED, C MMOMOLIBIO MPOLIEYyP BO3BpaTa Hazal, a B
CIy4ae UHTYUTUBHBIX PACCYKJIECHUN MPOEKTUPOBUIMKOB YaCTO MOPOKIAIOTCS 3aKIFOYEHUS, NCTOKU
U CIIOCOOBI MOJTYYEHHSI KOTOPBIX OCTAIOTCSl HEU3BECTHBIMU WJIM HEMOHATHBIMHU. JTOT CIIMCOK HECO-
OTBETCTBUI MOXHO ObUIO Obl MPOAOIKUTE. [1o3TOMY TpobieMbl mocTpoeHus: (hopMarTn30BaHHBIX
TEOPUH, COOTBETCTBYIOUINX PeaIbHbIM KOTHUTUBHBIM BO3MOXHOCTSIM MPOEKTUPOBLIMKOB, BCE €Il
OCTAKOTCSI OTKPBITHIMU.
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Om oumonoeutl npoeKmupoeaHusl K KOCHUMUBHOU CEMUOMUKE

B ornuumne oT BBINIEYNIOMSIHYTBIX BapUAHTOB JIOTHUYECKOM M JIOTUKO-TOMOJIOTUYECKON TEOPUU
npoektupoBanus, FO.P. Banbkman o6paiaer oco0oe BHUMaHUE Ha HEOOXOIUMOCTh IIPUBJICUCHUSI B
HAyKy MPOEKTUPOBAHUS MPArMaTUYeCKON KAaTErOpUU «KOHTEKCT» MOJENH, YTO O3HAYaeT Mepexoj
0T (OPMAITBHBIX CHCTEM K CEMHUOTHICCKUM MOJICTsIM. B caMoM Jieite, KOTHUTHBHBIH KOHTEKCT ITPO-
€KTUPOBAHUS HEPA3PHIBHO CBSI3aH C CEMAHTUKOM, a CUTYaTUBHBIN KOHTEKCT — C IParMaTuKou.

Vxe B padote [35] FO.P. BanbkmaHn packpbIBaeT psiji KJIIOUYEBBIX POJIe KOHTEKCTOB MOIEICH.
Bo-nepBbIxX, TOCPEICTBOM KOHTEKCTOB MPOEKTAHTHI OMUCHIBAIOT TPACKTOPHUH MOIYUYECHUS MOJIENECH,
O0COOCHHOCTH HMX TPAaKTOBKH, CIENU(DHUKY WHTEPIPETAIMH COOTBETCTBYIOIIUX IMapaMETPOB M T.II.
Tem caMbIM IPOEKTHBIE 3HAHUS TOTPYKAIOTCS B BHIYUCIUTENBHYIO cpeay. Bo-BTOPBIX, KOHTEKCTHI
MPEACTABIISIOT CO00M cpeicTBa oOecreueHus: aJeKBaTHOCTU Mojieiell. B-TpeTbux, OHU CllykKaT B
KauecTBE MEXaHHW3MOB OTUYKIEHUS MOJesiel oT ux co3garencii. B-ueTBEPTHIX, OHU SBISAIOTCSA OC-
HOBOU ISl KOPPEKTHOTO MPOBEACHUS MpeoOpa3oBaHuili Mojaenu. B-nsaTeiX, OHU 00ecrieunBaroT BO3-
MOXKHOCTh HMHTETPAllUd MOJEeJiel B 3aKOHYEHHbIE CTPYKTYPhI, OOYCIIOBJICHHBIE MPOECKTUPYEMOM
CTC. B-mectbix, KOHTEKCThI MPEIOCTABISIIOT BO3MOXKHOCTh OIPEICICHHUS] €IMHOTO0 TEPMUHOJIOTU-
yeckoro 6asuca uig oOHIeHHs pa3padOTYMKOB CMEXHBIX Mpodeccuil (MPOEKTaHTOB, KOHCTPYKTO-
POB, TEXHOJIOTOB).

Aprymentupyss B [39] HE0oOXOAMMOCTh HMCIOJIB30BaHUS CEMHOTHYECKHX Mojener B WU,
JI.A. TlocmiennoB oTMeUas, 4TO COBPEMEHHBIE TEXHHUYECKHUE YCTPOHCTBA pabOTAOT HA doceMuomu-
YyeckoM YyposeHe, B CUJIY Yero OHU CIIOCOOHBI MOJIEIMPOBATh JIHILb MpocTeiue GopMbl MOBEICHUS
MIPU PELICHUU TBOPYECKUX 3a7a4. B oTauumne OT TEXHUYECKUX CHCTEM BBICIINE KUBOTHBIE U YeJIO-
BEK pElIaloT CJIOKHBIE 337a4l HA CeMUOMUYECKOM YPOGHe, YTO TI03BOJIIET UM HaXOAUTh TaKHUe CIIO-
COOBI pelIeHus, KOTOPbIe HEBO3MOXKHO PEaTn30BaTh 0€3 MPHUBIICYCHHS 3HAKOBBIX CHCTEM.

C nenpio mpeoAoseHHs psiia CYHIECTBEHHBIX OrpaHHYeHUl (OpMalbHBIX CHCTEM, TaKHX Kak
TUIIOTE3a O 3aMKHYTOCTH MHpa, CTATUYECKUN XapaKTep MOJesei 3HaHuM, kECTKOCTh UHTEpIIpETa-
[IMA, MOHOTOHHOCTH BbIBOJA (cM. Tabmuity), J.A. Ilocnenos [39] nmpennoxun pacmmpenue hop-
MaJbHOU CHCTEMBI, Ha3BaHHOE UM cemuomuyeckol mooenvto. SM = (T, R, A, I, ar, Br, ¥4, O T1E
MePBBIC YETHIPE KOMIIOHEHTA XapaKTepU3yIoT (hOpMaTbHYIO CUCTEMY, &y — MPaBUIa U3MEHEHUS aJl-
(daBuTa, fr — MpaBUiia U3BMEHEHHUSI CHHTAKCUYECKUX TPABUII, ¥4 — MPABUJIa U3MEHEHUST aKCUOM, Of —
MpaBHUJia U3MEHEHUS IPAaBUJI BBIBOJIA.

3neck popmanbHas cUCTEMa MOXET TTOHUMAThHCS KaK COCTOSHUE CIIOKHOU CHUCTEMBI, 2 CMEHA
€€ COCTOSTHUS OMpeeNsaeTcs U3MEHEHUEM Pa3IUYHbIX MapaMeTpoB (hopmanbHOM cucTeMbl. B oTiu-
gre OT (hopMabHOM CHCTEMBI, IMCIOIICH KECTKUI CHHTAKCUC B KECTKYIO CEMaHTHUKY, 3/1€Ch CHH-
TaKCHC, CEMaHTHKA U IIparMaTUKa SBJSIOTCS THOKUMHU, KaK U B CIy4yae MHOTHX 3HAKOB.

OcHoBHBIE paznu4ust MeXAy (hOpMaTbHBIMA CUCTEMaMHU U CEMHOTUYECKHUMH MOJEISIMU TIOKa-
3aHbI B TaOJIMIIE.

Ta6m/1ua — OCHOBHEBIC pa3Iniua MCXKIY q)OpMaHBHLIMI/I CUCTEMaMHU U CEMUOTHUYCCKUMUA MOACTIAMNA

D®OPMAJIBHBIE CUCTEMBbI CEMUOTUYECKHE MOJIEJIN
3aMKHYTBIC MUPBI OTKpBITBIE MUPBI
Craruyeckue MOJENH 3HaHU! JuHamuueckue MOJeu 3HaHUI
[TocrosiHHas uHTEpIIpETaAlUs [Tepemennas uHTepnpeTanus
EnuHCcTBeHHas Kilaccuueckasl JIOTHKa Cocy1ecTBOBaHUE Pa3HbIX JOTHK
MOHOTOHHBIE PACCYKICHUS Bo03MOXKHOCTH HEMOHOTOHHOTO BBIBOJA
Her mynbrupesontouuu MynbTHpe30IoLHs BO3MOXKHA

B  w™onorpadmm [1] FO.P. BampkmMaH TpeIOKWI — WHTEPIPETANHIO  MOJCIBLHO-
MapamMeTpUIecKoro MoaxoAa B BUJE CEMUOTUYECKON METaMOeNH, Iie o 7 MOHUMAETCsl MOJIENb-
HO-TIApaMETPUIECKUI 0a3uC I MPOCKTHBIX 3a]a4 CHHTE3a W aHalin3a, R — CHHTaKCUYECKH KOp-
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PEKTHBIE MPOLIEAYPHI CHHTE3a MO/IEJIeH Ha OCHOBE 0a3bl TaHHBIX, A — MOJIEIU-aKCUOMBI, BBEAEHHBIC
noJip30BaresieM, / — Mpoueaypsl ONpeeieHUus] 1 000CHOBAHUS CEMAaHTUYECKH KOPPEKTHBIX MOJIe-
neH, ar— npouenypsl noctpoeHus U Moaudukanuu (M.P)-6a3uca, fr — npaBuiIa U3MEHEHUs CUH-
TAKCUYECKU KOPPEKTHBIX MPOLENYP,Ys — 0a3a JaHHBIX U 3HAHUN 1O 3BpUcTHYECKUM npuémam UII,
Oy — IpaBUJIa ONpPEAETICHNUs CEMAHTUYECKOI KOPPEKTHOCTH.

3 OT ceMMOTUYECKOro MoaenMpoOBaHNA K NPUKNaaHON U KOTHUTUBHOW CEMUOTUKE

3.1 O cemuoTtuke

Cemuomuxa (tepmun k. Jlokka u YU.C. [Tupca [40]) wiu Cemuonoeus (tepmun @. ne Coccro-
pa [41]) ecTb Hayka O 3HAKOBBIX cucTeMax. OHa BO3HHUKJIA KaK CaMOCTOSITENIbHASI TUCLUILJIMHA B
XX-m Beke, xots enié Jx. JIOKK BBEN 3TOT TEPMHUH M MKCAJl, YTO BaKHAS 3a/Jada YYEHHUS O 3HaKax
COCTOUT B PAaCCMOTPEHUH MPUPOIbI 3HAKOB, KOTOPBIMU YM MOJIb3YETCs JIJIsl IOHUMAaHUSI BEILEeH WIIN
JUTSI TIepeavu CBOETO 3HAHMS IpyruM. PaHHME ceMHOTHYECKHE UeH BOCXOIAT K KOHIICTIIIUHA «BO3-
MOKHBIX MuUpoB» [. JleliOHuma. OquH U3 BUIHBIX NPEICTaBUTENEH PYCCKOW IIKOJNBI CEMUOTHUKH
[T [lImeT moHMMan e€ Kak «OHTOJIOTMUECKOE YueHHe O 3Hakax BooOmie» (cm. [42]). [To onpenere-
HUIO JIPYTOrO KPYyIMHOTO OTeYeCTBEHHOro yuéHoro B 3Toi obmactu KO.M. Jlotmana [43] cemuoTuka
€CTh HayKa O KOMMYHHKAaTHBHBIX CHCTEMax M 3HaKaX, UCIOJIb3YEeMbIX B MPOIECCE OOIICHMS.

3HaK — 3TO OOBEKT, KOTOPBIM MPENCTaBIsCT WU 3aMellaeT KakoW-mu0o Ipyroil 0ObeKT WiH
niporiecc. [yt Kaykaoro 3HaKa 00s13aTeNIbHBIM SBJISIETCS HAIMYKE JIBYX CTOPOH: O3HaJaromen (Mare-
pHUANBbHON) CTOPOHBI, BOCIIPUHUMAEMON OpraHaMH YyBCTB, M O3HAYaeMOW CTOPOHBI — 3HAYCHMUS,
M3y4aeMoro B ceMaHTHKe. Tak, JIsi CJIOB €CTECTBEHHOTO SI3bIKa O3HAYAIOIIEed CTOPOHOM SBIISETCS
HamMcaHe CJIO0Ba, a O3HAYaeMON CTOPOHOM — caMo ero 3HadeHue. [Ipu 3ToM 3HaKU OTHON ceMHuo-
TUYECKOM CUCTEMBI (K IPUMEPY, CJIOBA PYCCKOTO s3bIKa) MOTYT OBITH O3HAuUarOLIEH CTOPOHOM AJis
3HAKOB APYToil CEMUOTHYECKOW CUCTEMBI (HAlpUMep, MaTeMaTUYECKOTO A3bIKa), HAJICTPOCHHOM HaJl
HUMHU. B 11€710M, yCTaHOBIIEHUE CBSI3U MEXy O3HAYAIOIIUM M 03HAUYAEMbIM SIBJISIETCSI HEOOXOAMMOM
MPeINOChUIKON roboro monumanus. [Ipouecc npousBoacTBa U (HYHKIIMOHUPOBAHUS 3HAKOB Ha3bl-
BAETCSl CEMUOZUCOM.

Knaccudukainuio 3HakoB B 3aBUCHMOCTH OT BHJIa OTHOIICHUN MEXIy O3HaYaeMbIM M O3Haya-
romuM noctpousiu U.C. TTupce [40] u U.Y. Moppuc [44]. Umu BbIfiesIeHbl pa3InuHbIe TUIBI 3HAKOB:
n300pa3uTenbHble 3HAKH, yKa3aTeld U CUMBOJBL. Tak, 3HaKH, OCHOBAHHBIC HA PEalbHOM CXOJICTBE
MEX]y O3HAUYaloIIMM U O3HAYaeMBIM, HA3bIBAIOTCS u300pazumenvHulmMu (UKOHUYeCKUMU) 3HAKAMH.
JleiicTBHEe MKOHUYECKOTO 3HaKa OCHOBAHO Ha ()aKTUUECKOM MOAOOMH O3HAYAIOIIETO U 03HAYAEeMOT0,
HanpuMep, reorpaduyeckoil KapThl © MECTHOCTH, SIPIIbIKA ¢ M300pakeHWEM TPUHTEPA U MPUHTEPA
u T.1. BHyTpH 310#i rpynmel Y.C. [Tupcom pazaugaroTcss oOpassl U AuarpaMMbl. Y MOCIEIHUX OT-
HOIICHUSI MEXIY COCTAaBHBIMHM YaCTSAMH O3HAUYAIOIIEW CTOPOHBI CXOJHBI C OTHOIICHUSMU MEXKITY
COCTaBHBIMHU YaCTSIMU O3HAYa€MON CTOPOHBI.

3HaKH, B KOTOPBIX MEXKy O3HAYarollell U 03Ha4aeMoil CTOPOHAMHU YCTAHABIIUBAIOTCS OTHOIIIE-
HUSL CMEXKHOCTH, Ha3bIBAIOT YKasamenamuy WIH uHoekcamu (HarpuMmep, CTpelika — yKa3zaTellb IMyTH K
onpenenéHHoMy MecTy). [lelicTBue ykaszarenel onupaeTcsi Ha acCOIMAIMIO0 IO CMEXHOCTH, HaIlpu-
Mep, IbIM €CTh yKa3aTellb OTHs, 3aMeJIeHHEe paboThl KOMIIbIOTEpA €CTh CHUMIITOM BHpYyca U T.II.
WNubiMu cioBamu, B KaXkAbli MOMEHT BPEMEHH yKa3areidb O3HAUYAET TO, HA YTO YKa3bIBAETCS.

B cBoto ouepenp, 3HaKH, B KOTOPBIX OTHOIIEHWE MEXKIYy O3HAYa€MOW M O3HAYAIOIIEe CTOpOHa-
MU YCJIOBHO, Ha3bIBAIOTCS cuMB0aamu. 3A€Ch CBSI3b MEX/1y 03HAYaEMbIM U O3HAYAIOUIUM HOCHUT J10-
TOBOPHBIA XapakTep: OHa OMPENEseTCs HEKOTOPhIM (4acTo HedopMmaabHBIM) cornamieHueM. I[pe-
BpallleHUE UKOHUYECKUX 3HAKOB B CUMBOJIbI COOTBETCTBYET MEPEXOAY OT MOBEPXHOCTHOIO K Oosee
1yOOKOMY MOHMMAaHMIO. 3HAKU TaKKe JESITCsl Ha COOCTBEHHbIE U mepeHocHble. CobcmeeHmbie
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3HAKU HMCIOJB3YIOT JUIE 0003HAUYEHUs BEIIeH, payd KOTOPBIX OHU W300PETEHBI, a nepeHOCHble — TO-
I7a, KOTJla CaMU BEIY MTPUMEHSIOT JJIsl 0003HAYEHHS 4YeT0-Tu00 IPyroro.

CeMuoTHUYECKHI MOAXOJ MpeAronaraeT Halu4ue, Mo KpalHed mepe, TpEX CTOPOH W3y4YEHUs
3HAKOBBIX CHUCTEM: CHHTAKTUKH, CEMAaHTHKH M MPAarMaTHUKU WU, WHA4Ye, IJIaHa BBIPAKEHUSI, TUTaHA
cofiepaHus U IulaHa 3HaueHus [44, 45]. Cunmaxmuxa €cTb pa3fesl CEMUOTUKH, KOTOPBIN UCCIENY-
€T OTHOIIECHUS MEXJly 3HaKaMH BHYTPHU JIaHHOM 3HAKOBOM cuctembl. Cemanmuka OXBaTbIBaeT cge-
Py OTHOIIECHUN MEXIy 3HAKaMHU U TEM, YTO OHU 0003HAUAIOT, a npasmamuxa — cepy OTHOLICHHH
MEX/1y 3HaKaMH U TE€MH, KTO UMM nosb3yercs. Takum oOpa3om, mparmMaTika yuyuThiBaeT TpeOoBa-
HUSL KOHKPETHOTO ajjpecara COOOIIEHUs, B TO BpeMsI KaK Y CEMAaHTHKH €T0 HET.

CemMaHTuKa, Kak 00111as Teopusl 3HAYCHMUs], I0/Ipa3AeIIsieTCsl HA meopuio pepepeHyuu 1 meopuio
cmbicnia. B Teopun pedepeHIInN paccMaTpuBaIOT BHEIIHEE OTHOILICHHE 3HAKOBOW (POPMBI K 00BEK-
TaM peajbHOro MUpa (JIeHOTaTtaM), a B OCHOBE TEOPUHU CMBbICIIA JIC)KUT BHYTPEHHSISI CBSA3b 3HAKOBOU
(hOpMBI C COOTBETCTBYIOIIUMHU S3BIKOBBIMU 3HAYCHHUSIMH U MPEACTABICHUSIMU (CMBICI WU UHTEHCH-
OHaJ 3HaKa). B mepBom ciyyae ceMaHTHYECKOE OTHOIICHHE HA3bIBAIOT pedepeHIrend (i 1ecur-
HaIlMei) 3HaKa, a BO BTOPOM — O3HAaYMBaHUEM (WJIM CUTHU(DUKAIIIEH ).

OHTONOrMYECKOE MOJAEIMPOBAHUE B CEMUOTHKE MOXKET ONUPAThCs HAa aHajIU3 OTHOLIECHUN B
TpeyronbHuke ®pere (pUCYHOK 6) WM B POJACTBEHHBIX €My CTPYKTypax: TpeyronbHuke OrjeHa-

Priaprca 1 TpeyrolbHAKe YIbMaHa. B KoHTEeKCcTe MPOEKTHPOBAaHWS OTHOIIEHHE 1—>2 COOTBET-

CTByeT TPOEKTHBIM OIMCAaHHsIM, a OOpaTHOE OTHOIIEHHUE
2—1 — cucreme ob6o3naueHuit. OtHoueHue 1—3 3amaér
IIPOEKTHBIE NPEACTABICHUSI, HAIIPUMED, B BUJIC YEPTEKEH, a
o0paTHOEe OTHOILICHHE UMEHOBaHUS 3—>1 MO3BONIET COOT-
HECTH TMPOCKTHYIO WJIH KOHCTPYKTOPCKYIO JIOKYMCHTAIHIO
co craauel mpoektupoBanus. OTHOIICHHE 2—>3, COOTBET-
CTBYIOIIlEE KOHKPETH3AILIUH, XapaKTepH3yeT Mepexoy ¢ bolee
paHHero Ha Oosiee MO3IHUK JTal MPOCKTUPOBAHUS WU C
OoJiee BBICOKOTO Ha OoJiee HU3KUI YPOBCHb MPOCKTHOM Jiesi-
tenbHOCTH. OOpaTHOE OTHOIICHHE 3—>2, COOTBETCTBYOIIEE
00001IeHNI0, XapakTepusyeT oOparHbie mepexoanl. Hako-
Hell, oTHomeHne 3—3’ oroOpa)kaeT mepexo] OT uep-
TéxHO-Tpaduyeckuil JokymeHTauuu K peanbHoit CTC.

TlonsiTue

_’. 3’

—

Hmsa IInencraBiaenne  JleHorar

Pucynox 6 — BapuanT Tpeyronpanka Opere

3.2 Or I'IpVIKJ'I&LI,HOVI CEMUOTUKN K KOTHUTUBHOMN CEMUOTUKE

B MOCJICAHUC JIBa ACCATUIICTHA aKTUBHO PA3BUBAIOTCA HOBBIC HAYYHBLIC HAIIPABJICHWA HA CTBIKC
KOTHUTUBHOW HAayKU M TEOPHUH S3bIKA: KOTHUTUBHAS JIMHTBUCTHKA, KOTHUTUBHAS CEMAaHTHUKA, OHTO-
JJOTUYECKasd CEMAaHTHKAa, KOTHUTHUBHAs1 CEMHUOTHKA. He3aBucumo ot HN3Yy4acMOro HJjiu MpOCKTHUPYC-
MOTro 00BEKTa BCE PACCYKICHHS 0 HEM HEM30SKHO CTPOSTCS Ha sS3bIKE. SI3bIK — 3TO CUCTeMa 3Ha-
KOB, Cly’Kalias CpeaACTBOM YCIOBCYECKOIO O6HICHI/I$I, MBIINIJICHUA W BBIPAXKCHUS. SI3BIK BO3HHUKAET
TOT/Ia, KOT/Ia CUCTEMa CHTHAJIOB MTPEBPAIAETCsI B CUCTEMY 3HAKOB.

B ocHOBe kocHumueHot nuneéucmuKy IEKAT TIOCTYIIAT O HEPA3PBIBHOM CBSI3U MEKIY 3HAHUEM
U S3BIKOM. 3/1€Ch SI3bIK MMOHMUMAETCS M KaK €IMHbII MEXaHU3M MO3HaHMs, U KaK IpOosBICHUE O0MIei
CIIOCOOHOCTH YeJIOBEKa MO3HABATh MUP, APYTHX JIFOJEH U caMoro ceds, a TpaAUIMOHHOE pa3Jiene-
HUE JIMHTBUCTUKHU Ha ()OHOJIOTHIO, CHHTAKCHUC, MOP(HOJIOTHIO U TIP. YXOIUT Ha BTOpoii miaH. [1o cy-
TH, B KOTHUTUBHOU JIMHTBUCTUKE S3BIK paccMaTpuBaACTCA KaK CPCACTBO 6I)ICTpOF0 A0CTyIIa K I10-
3HaBaTENILHBIM TIporieccaM. [Ipu 3TOM HM3y4aroTcsi CBSI3U OT/ACIBHBIX KOTHUTHBHBIX TPOIIECCOB U
CIIOCOOHOCTEH YeioBeKa ¢ S36IKOM U OPMBI UX B3auMoieicTBus [31].

Takum 00pa3oM, OJHOW M3 TIIABHBIX KaTErOpHii KOTHUTUBHOW JIMHTBHCTUKU CTAHOBUTCS KaTe-
ropus «3HaHUsS»: MPU 3TOM HCCICAYIOTCA KaK BUIbI 3HaHHﬁ, TaxK " CHOCOGBI HX A3BIKOBOT'O IPEA-
ctaBneHust. CHeIMaIuCThl TI0 KOTHUTUBHOW JIMHTBUCTHKE CTPEMSITCS TIOHATh, KaK MPOTEKAIOT MPO-
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LIECCHI BOCIIPUATHS, Y3HABaHUS, OCMBICIICHUS, a0CTparnpoBaHus U KaK MPOUCXOAUT (hOpMUPOBaHHE
U HaKoIUIeHHE 3HaHUW. OJJHUM U3 [VIaBHBIX MHCTPYMEHTOB MTO3HAHUS BBICTYIIAET SI3bIKOBAs KOMMY-
HUKallWA, CBA3aHHAsg ¢ 0OMEHOM 3HAHUSIMH U 00eCTieYeHHEeM B3aUMOTIOHUMAHHSL.

Koenumuenas cemanmuxa usydaet npo0OsieMbl KOHIENTyalnu3aluu (KOHCTPYUPOBAHMS CMbIC-
JIOB) U MPEACTABIEHUS 3HAHUHN KaK KOHIIETITYalIbHBIX CTPYKTYD [46, 47]. B Helt uccnenyroTcst cooT-
HOILIEHUSI MEXAY OIBITOM, IO3HAHUEM M S3bIKOM. B yacTHOCTH, 3HaUeHHE M3y4aeTcsl KaK KOTHH-
TuBHBIN (penomen. KmroueBoe mosnoxenue teopun 3naueHus Jx. Jlakodda cocroutr B ToMm, 4TO
3HAYEHHUE BCEI/la BKJIOYACT MHTEHIIMOHAIBHOCTh U YEJIOBEUECKOE MOHMMaHME. ba3oBbIM i KO-
THUTUBHOW CEMAHTHKH SIBIISIETCS MHTEPIPETUPYIOMIHIA MOAX0/I, 4TO COMMKaeT €€ ¢ FTepMEHEBTUKOM.

B cBoro ouepenb, onmonozuveckas cemanmuka — 3TO TEOPUsI 3HAUEHUS B SI3bIKE, KOTOpas UC-
M0JIb3YET OHTOJIOTHIO KaK OCHOBHOM PECYpC ISl U3BJICUEHHUS U MPECTABICHUS CMbICIA TEKCTa, 0-
CTPOEHMSI JIOTMYECKOT0 BbIBOJIA HA 3HAHUAX, MOJYUYEHHBIX U3 TEKCTOB, a TaKXe JJIs FeHepaluuu U
BOCCTaHOBJICHUS TEKCTOB, UCXO/I U3 MPEJCTABIECHUS UX cMbIciia [48].

Koenumuenas cemuomuxa (KC) npencrapiser coOboi CpaBHUTEIHHO HOBYIO HAy4HYIO Iapa-
JUTMY, COUYETAIOLYI0 3HAKOBbIE U KOTHUTHBHBIE CTPYKTYphL. E€ 3apokaeHue u pa3BUTHE JEMOH-
CTPUPYET, UTO MO3HAHUE OTHIO/b HE SIBJIAETCSA aHTUTE30M TeOpUM 3HAKOB. OIHUM M3 OCHOBaTeJeH
3TOM AUCUUIUIMHBI MOXKET 1o mpaBy cuutatbes FO.P. Banbkman [49-51]. OnH yka3biBaji, 4TO MOSB-
nenne KC mpenmosaraer IBHKEHUE KOTHUTHUBHBIX HAYK M CEMHOTHKHM BCTpEeYHBIM KypcoM. C on-
Hol ctoponbl, KC ecTh Hayka O MOJYy4YeHUU 3HAHUW M3 3HAKOBBIX CTPYKTYP, a C IPYTOM CTOPOHBHI,
peub UIAET O CHUHTE3€ 3HAKOBBIX KOHCTPYKLHMMH, MPEJCTABIAIOIINX COOTBETCTBYIOIIUE CTPYKTYPHI
3HaHuil. B ocHoBe MeTonoB KC nexuT uuest B3auMOACHCTBUS TPEX MUPOB (COTIIACHO IBOJIOIIMOH-
Hoi snuctemosnoruu K. [lonmepa) — peanbHOro mupa, Mupa 3HakOB U MEHTAJILHOTO MHpa. Tunuy-
HBIM CIIOCOOOM TMOJTYYEeHHsI 3HAaHUN Ha OCHOBE MOJIENU 3HAKa SIBJIIETCS aHAJIU3 CBSI3€H B TPEYToJib-
Huke Opere (cM. pUCyHOK 6).

CymiecTByIOT AB€ pa3HbI€ MO3UIUU OTHOCUTEIBHO MCTOKOB M Iepuoja Bo3HUKHOBeHHs KC.
Psan aBropoB otHOCAT nosBiieHne KC x 1990-M rogam u cBSA3bIBAIOT €r0 C paCLBETOM KOTHUTUBHON
Hayku. JIpyrue y4€Hple CUUTAIOT, YTO Y OCHOBOIOI0KHUKOB ceMuoTuku Y.C. [Tupca u Y.Y. Mop-
puca usHavanbHO coaepxanuck 3auaTku KC. Ilupoko usBectHO BbickasbiBaHue Y.C. Ilupca «Mmbl
JyMaeM ToJIbKO B 3Hakax» [40]. [Ipu 3ToM OH fomycKkan BO3MOKHOCTbh B3aUMOJIEHCTBUSL MEXKY TO-
3HaHHUEM M CEMHO3HMCOM. bosee Toro, caMm CEMHO3MC BKIIIOYAET Y HETO JBE OAMHAKOBO Ba)KHBIE Ya-
CTH: IPOU3BOJICTBO 3HAKOB U UX MHTEPIIPETALIHIO.

B cBow ouepens, U.Y. Moppuc BBEN NmparMaTu4eckoe U3MEPEHHE CEMHO3MCA U MPEIIIOKHUI
KJIacCU(UKALIMIO 3HAKOB, HETMIOCPEJICTBEHHO CBSI3aHHYIO C TUIOJI0ruel 3Hanuit [44]. Tak, oH pa3iu-
qai:
®  3HAKU-UJEHTUGDUKATOPHI (T.€. 3HAKU, KOTOPbIE BHIPAXKAIOT «IJI€-3HAHUATY);

"  3HAKHU-JIECUTHATOPHI (3HAKHU, OTBEYAIOIINE HA BOIPOC «UTO TaKoe?»);

"  OICHOYHBIC 3HAKHM, CBA3aHHbIE C MPEANOYTECHHEM, KOTOPBIE XapaKTEPU3YIOT «IIOYEMY-
3HaHUA?»;

®  [IPECKPUIITHBHBIC 3HAKU, COOTBETCTBYIOLINE «KAK-3HAHUAM?»);

*  (dopmupyroIIMe 3HAKHM, UM 3HAKW CUCTeMAaTHU3aluy (HampaBIsIOlIUe MOBECHIUE UHTEPIpeTa-

TOpa B OTHOLIEHUU JPYTUX 3HAKOB).

Jliis 060cHOBaHMS TOW WM MHON MO3UIMH CIEAYeT YTOYHUTh METOJOJOTUYECKUE YCTAaHOBKU
kiaccuueckoil 1 KC B 1muiaHe onucaHusi 4eaoBEYECKOro noBeieHus. B nepByro nonoBuHy XX-ro
BEKa, Korma pa3palarThiBallCh OCHOBBI CEMUOTHUKH KakK OOIIe Teopuu 3HAKOB, JAByMs MPOTHUBOIIO-
JIOKHBIMHU M/I€0JIOTMYECKUMH TEUEHUSMHU ObUIM MEHTAJIN3M U OMXEBHOPU3M.

Menmanuszm — 3T0 Hay4YHasi JOKTPUHA, COMNIACHO KOTOPOMW a/IeKBaTHAsl XapaKTEPHUCTHKA YEJIOBE-
YECKOr0 MOBEJEHUS M CaMOU JKM3HM HEBO3MOKHA 0€3 NMPUBJICUEHUS] CO3HAHUS WM NICUXMKU B IE-
JIOM Kak «cpelcTB oObsacHeHus». [1o cyTu, MeHTanu3m kak Quiocodust co3HaHUs OJIM30K K ACUXO-
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Jlo2u3My, TaK KaK ero ajenThl YTBEPKIAAIOT, YTO JIOOBIC MONBITKH OOBSICHUTH MCUXHUYECKHUE CBOM-
CTBA, COCTOSIHUSI M TIPOLIECCHl MyTEM Yu&Ta TOJBKO (PU3NUYECKUX U (PU3MOJIOTMUYECKUX ACIIEKTOB
(YHKIIMOHUPOBAHUS SIBJSIOTCS MPU3HAKOM PEAYyKIIMOHH3MA, T.€. HEJOIMYCTHUMBIM YMPOIIECHUS Cy-
1iecTBa Jieja. B COOTBETCTBUU € MO3HABATEIbHBIMUA YCTAaHOBKAMH MEHTAJM3Ma, NIl MOHUMAaHUS
YelI0OBEUECKHUX JACHCTBUI U MOCTYNKOB TpeOyercs oOpallieHne K MEHTAIBHBIM (T.€. OMUCHIBAIOIIUM
HEHa0J10/1aeMblil BHYTPEHHUI MUP) KaTETOPHUSIM.

Bo BropoMm necsatunernn XX-ro Beka B UCCJIEI0BAHUU MOBEICHUS HA CMEHY MEHTAIN3MYy MpH-
mén Ouxesuopusm, ACKIIOUUBIINN MICUXUKY U3 ceprl HayuHOro 3HaHus. Knaccuueckuil 6uxeBuo-
pU3M HM3ydall MOBEJCHHE )KMBOTHBIX U YEJIOBEKa HAa OCHOBE OOBEKTHBHBIX HAOMIONECHUN U DKCIIEPU-
MEHTOB TI0 CXEME€ «CTUMYJ-peakuus». [lorom nosBuics meoduxesuopuzm, OCHOBAHHBIN Ha BbIpa-
KCHUH HAay4YHBIX TIOHATUH (M HE TOJIbKO MOBEJCHUECKHX) ¢ ToMoIbto u3mepenuit. Jlo 1960-x romos
uaen OMXeBHOpU3Ma U HEOOMXEBHOPU3MA 3aHHMMAJIM TOCIOICTBYIOIIEE MOJI0KEHHUE. 3aTeM Ha Mep-
BBIl TIJIaH BBIIIJIO HOBOE TE€UCHHE MEHTAIN3Ma — KOTHUTUBU3M, MOJEIHUPYIOIee MO3HAIOIIETO CyOb-
€KTa Y MPOLIECChl IO3HAHMSL.

KC B Hamieil ctpane umeeT riayOoKkue KOpHH; €€ 3ap0oKI€HUE CBA3AHO KaK C CEMUOTUYECKOM
mkonoi FO.M. JloTmaHa, Tak ¥ ¢ KOHUENIUEH ceMUuomuyecko20 MoOeIuposanus U NpukiaoHoll
cemuomuxu JI.A. Tlocnenosa. CornacHo FO.M. JloTmMaHy, OCHOBHBIMH BOIIPOCAMH IS JIFO0O# ce-
MHUOTHUYECKON CUCTEMBI SBJISIFOTCS, BO-IIEPBBIX, OTHOIICHUE K MUPY, JeKallIeMy 3a e€ Mmpeaeinamu, a
BO-BTOPBIX, OTHOILICHUE CTATUKU K AUHAMHUKE [43]. DTH Uaen OTKPBHITOCTH M JTUHAMUKUA CEMHUOTH-
YeCKOM CHUCTeMbl HAIIM OTpakeHHe B  (opManv30BaHHOW CEMHOTHYECKOH  Mojenu
JILA. TlocienoBa. Psn npyrux cooopakennii FO.M. JlormMaHa, B 4aCTHOCTH, MBICIb O HEOTHOPOTHO-
CTU (KaK MUHUMYM, JABYSI3bIYHOCTH) CEMUOTHYECKON CUCTEMbI KaK MHCTPYMEHTA IMOHWMAHUSI, JIBE
MOJEJIM KOMMYHHKAIMU, B TOM YHCJIE aBTOKOMMYHUKAIIMS, KOTJa B PE3yJIbTaTe CIBUTAa KOHTEKCTA
Y BBEJICHUS T00ABOYHOTO KOJIa B «JIMAJIOTe YEIOBEKA C CAMUM COOO¥» OPOKIACTCSI HOBBIM CMBICIT,
a TAK)K€ KOHLIENIUS KYJIbTYPbl KaK KOJUIEKTUBHOI'O CEMHOTHYECKOIO0 MHTEIJIEKTA, UMEIOT IPSIMOE
otHoenue k KC u UN.

[IpuknanHas ceMUOTHKA HaIlpaBlIeHa Ha UCIOJIb30BAaHUE 3HAKOBBIX CHUCTEM IpU pa3paboTKe
HOBBIX KOMIIBIOTEPHBIX, B TOM UYHCII€ MUHTEJUIEKTYalbHBIX, TEXHOJOTUM. B pycie mHTerpauun ce-
MHUOTUKH ¥ WH)XCHEPUU 3HAHUHN OBLIO TMPEJIOKEHO OMUPATHCS HA 3HAHUS KaK OOBEKTHI 3HAKOBOU
npupoabl. CTanu MOSBISATHCS CEMHOTHYECKUE 0a3bl 3HAHUM, CEMUOTUYECKUE pelIaTeNiu, CeMUOTH-
YECKHE CHCTEMBI YIIPABJIEHUS CIOKHBIMA 00BbekTamu [45]. Bcé 9T0 MOXKHO paccMaTpuBaTh Kak MH-
TErpanuio CEMUOTUKH, KOTHUTOJIOTHH U (hOPMaIbHBIX CHCTEM.

Emgé B 1970 r. I.A. [locnienoB BBEN nmoHsATHE «MeTa3zHak» [52]. OH mucal, 4To KpoMe 3HAKOB,
3HAQUYEHUSIMU KOTOPBIX BBICTYNAKOT IMPEIMEThl WK SIBJCHUS PEaJbHOTO MHPA, MOKHO paccMaTpu-
BaTh 3HAKW 3HAKOB (METa3HAKH), 3HAYCHUSIMU KOTOPBIX CIYKAT 3HAKHM CEMHOTUYECKOW CHUCTEMBI
MEPBOTO YpOBHs. Takyro CUCTEMY CIIEyeT OTHECTH K 3HAKOBOM cUCTeMe BTOpOro ypoBHs. IlyTrém
WHIYKIIUA HETPYJIHO BBECTU CHCTEMBI 3HAKOB JIIOOOTO k-ro ypoBHS. BBenenue metaypoBHs B 3Ha-
KOBBbIE MIPEJICTABICHUS SIBHBIM 00pa3oM MperojaraeT B HUX BHYTPEHHIOIO WHTEPIPETUPYEMOCTh
JEUCTBUM.

MeTta3Hak B OTJIMYME OT OOBIYHOTO 3HaKa HECET B ce0e «3apsi akTUBHOCTUY». B TpeyronbHuke
®dpere MOSBISACTCS AOMOJHUTEIBHAS BEPIIMHA, C KOTOPOU CBsi3aH (hparMEeHT HEKOTOPOU CTPYKTYPHI
Ha MHOXECTBE 3HAKOB, KOTOpas WUIPaeT poJib JIeHOTaTa meTa3Haka. COOTBETCTBEHHO, BO3HUKAET
HoBas 0azoBas ceMHOTHYECKasi Mojelb, KoTopyto I.C. OcumoB npeaokusa Ha3blBaTh «KBaJpaTOM
[Tocnenosa» [53].

HcTOKM KOTHUTHBHBIX TEUEHUH BOCXO/AT K TOHMMAHUIO POJIA 3HAHUH KakK BEAyIIero (akTopa,
omnpenenstoniero 3hGpekTuBHOCTD AeiicTBHIT YyenoBeka. KOrHUTUBUCTCKUI MOIXO/ B 11000# o0nactu
noapasymesaet ucciuenosanue XKL 3Hanwmi.

B KC ueHtpanpHOE MECTO 3aHUMAET OINPEACIIEHHE COOTBETCTBUI MEXK/Y 3HAKOBBIMHU CTPYKTY-
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pamMu M CTPYKTypaMH 3HAHHUN. 371€Ch 3aMe4aTesIbHbIM IIPUMEPOM SIBJISIETCS onucaHHoe el B [45]
COOTHECEHHME 3HAKOB U (peliMOB U BBEACHUE CTPYKTYpPbI 3HaKa-pperiMa, T.e. TPEyroJibHUKa «UMS —
npotodpeitm — 3x30dpeiim» (pUcyHOK 7).

C nmomoripio 3Haka-(ppeitma MOXKHO MOSICHUTD HIECTh
0a30BbIX Mpolexyp padoThl CO 3HAHUAMU U UHPOP-
1 2 Mmarueit. [lepBas mapa npouenyp 1 cBsi3piBaeT UMeHa

u moHsATUs. Eff oTBedaroT momck WHGOpMAIUU T10
Mpexcrapienne  AJPECY M aCCOLMATUBHBIA MOMCK MH(OpMAIMM IO
3 cozepkanuto. Bropast mapa mpouenayp 2 COOTHOCUT
MOHATHSI U TpelcTaBieHus. Peub HIET O cuUHTE3e
KOHKPETHBIX Ipe/CTaBIeHU Ha 0a3e MOHATHSA, T.€.
Mporoppeiim MOPOXKJIEHUU 3K30(periMoB Ha 0aze mpoTodpeiima.
OO6parHas mpolenypa, KoTopasi CBsi3aHa C MOMCKOM
1 2 noHsATHsI (MpoTodpeiiM) Mo MpeACTaBICHUI0 (IK30-

(dpeiiM), COOTBETCTBYET MPUOOPETCHHUIO 3HAHWUU B
K30bpeiiv NU. Hakonen, TpeTbsd mapa MpoLENyp COEIUHSET
3 MMCHA U IIPCACTABJICHUS.

IMonsaTHe

Hms

Hmna

Pucynox 7 — K onpenenenuto 3naka-dpeiima

3apy6exubie padotsl Mo KC nosiBuMCh cymecTBeHHo no3ske myosnmkaruit JI.A. [Tocrienosa mo
ceMHoTHYeCKOMY MozenrpoBanuto. Onnum u3 nuonepoB KC cuuraercs T. Jlagne3no, HanucaBmumi
kHUTY «O pasyMe ¥ CUMBOJIaX: PEJIEBAHTHOCTh KOTHUTUBHBIX HayK CEMHOTHKE» [54]; cpenu yacTo
IMTHPYEMBIX aBTOPoB BhigeauM M. 3matesa [55]. B Poccun Tepmun KC BrepBble MCIIOTB30Bal
B.B. PrixoB [56]. IlepBonauansHO OoH paccMmaTtpuBasl KC Kak MHCTPYMEHT JUIsl MHTETPALMA U CO-
BEPILICHCTBOBAHMS CUCTEM H3BJEUEHMsI 3HAHUI M3 TEKCTOB. BrnocienctBum Obulo pa3zpaboTaHO
olnucaHue OU3HEC-NPOIIECCOB B BUJE 3HAKOBBIX CTPYKTYpP U IIPOBEJEHA CEMaHTUYECKasl pa3paboTka
TaKUX ONUCAHUM C LIEIbIO MOJYUYEHUS HOBBIX 3HAHUN 00 3TUX OM3HEC-Ipoleccax.

Omnpenenenne KC [49] nerko pacmiupuTb U HE OTPaHMYMBATHCSA TOJIBKO YPOBHEM 3HAHMM.
C onHOI CTOPOHBI, €€ MOYKHO MHTEPIPETUPOBATh KAK HAYKY O PAa3BUTHUU MOJeNeil U METOA0B MO-
3HAaHHSA M KOHCTPYUPOBAHUS CMBIC/Ia HA OCHOBE 3HAKOBBIX CTPYKTYp. B pamkax KC moxxHO pac-
CMaTpHBaTh BECh CHEKTP MPOOJeM CHHTE3a U aHallu3a CMBICIOB, ONPEEIEHUs] 3HAaUeHUI pa3HbIX
3HAKOBBIX CTPYKTYpP, IOHUMAHHUS CUTYaTUBHOTO MOBEIEHUS JIOAEH M MX KOJUIEKTMBOB, ITO3HAHUS
Mmupa B 1eaoM. C qpyroil CTOpoHbl, OHa IMPU3BaHA 3aHUMATLCA MpodIeMaMu ceMuosuca, hopMHUpo-
BaHUS CEMUOTHYECKUX OTHOIICHUH Ui KOTHUTHBHBIX IPOIIECCOB U CHCTEM JIFOOOTr0 YpOBHS (BOC-
IPUATHUE, IPEJCTABICHHUE, MBIIIJICHUE, [IOHUMAaHUE).

[IponsmttocTpupyeM 3Ty MBICIb Ha IPUMEPE KOCHUMUBHO20 CeMUo3uca — Ipouecca nopoxe-
HUS U TpaHC(hOpMalMK 3HAHHUH, KOTOPBIM ompenensieT UX CUHTAKCUC (IPEACTaBICHUE B CTPYKTYp-
HOM MHpE), CEMaHTUKY (IIPEJCTaBIEHUE B MEHTAJIbHOM MUPE) U MPArMaTuKy (MpeicTaBIeHUE B pe-
anmbHOM Mupe). CEMHO3UC Pa3BOPAUMBACTCS BHYTPH KOHTYpA LHMPKYJISALHH 3HAHHH (PHCYHOK 8°),
KOTOPBIM TUIWYEH AJIs LEJICHANPABIEHHOW CUCTEMBI, ITI€ CHUHTAKCUC XapaKTEpU3YET CTPYKTYpy
3HaHU, CEMaHTHUKA — UX CMBICI, COJIEpXKAHME, a MMparMaTuka — UX pealbHOE BOIUIOLICHHE B JeH-
CTBUSIX WJIM NPOYKTaX.

Penieniropsl (ceHcOphl) 00€CTeUnBAOT BXOAHYIO MH(OpPMAIMIO M3 BHEIIHETO MHUpa, KOTOpas
MIOCTYTMAET B CUCTEMY BOCHPUSATHS, IJIe HAUUHAETCA Mpoluecc e€ 00padoTku u npeacrapieHus. CuH-
TaKCUYECKOE HAIOJHEHHE MPOAYLHMPYET HauajdbHbIe CTPYKTYphl 3HAHUI, KOTOpbIE 3aT€M COXpPaHS-
I0TCS, U HAYMHAETCsl MPOLECC pa3BEPTBIBAHUS CMBICIA. JTOT CMBICI BMECTE C LIEJIbI0 CEMHO3HCA
OTIPENIETISIOT CTAANI0 CeMaHTH3auuu 3HaHuH. CMBICIH MOJKIIIOYAET Mpoliecc GOpMUPOBaHUS MOBE-

2 Cxema cemuo3nca Gbla B 06mmX yeprax ooprucoana J[.A. TTOCIENOBEIM Ha €ro JEKLUAX M0 IPHKIaAHON ceMuoTHKe B M.
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JICHUSI, B PE3YJIbTAaTE YEro MOABIIAIOTCS MPOrpaMMbl JEHCTBUH. J[eWCTBUSA MPUBOAAT K U3MEHEHUAM
BHEIIHEH CpeJbl, KOTOPbIE CTAHOBATCS YACThIO MparMaTUKU 3HAHUWA. DTU U3MEHEHUS PErucTpupy-
FOTCSI CEHCOPAMHU, U LMKJI [IOBTOPSETCS.

3HAHHUS

BOCIIPUSITUE Opranusaypa TUIAHBI

MpeacTasnenme MHTepnpeTaums
CunTakcuc CemaHTika

WntepnpeTaums

Koguposanue

CEHCOPb JIEHCTBHA

Mepepava

Mparmatuka

CPEJIA

ica

Kaxxip1ii MOy Th KOHTYpa CEMHUO3MCa Ha PUCYHKE 8 MOXKHO TPAKTOBATh KaK KOHEUHBI aBTOMAT,
KOTOPBI OCYIIECTBISET MEPEX0] OT OIHOIM CUCTEMbI CHMBOJIOB (3HAKOB) K APYTOM:
= 3 caosaps Cpensl B ciioBapb Bocnpusitus;

* u3 cioBaps CeHcopoB B cioBapb ba3el 3HaHuii;

= u3 cnoBapsa Bocnpusarus B cioBaps [lopoxknenus JlencTeuii;

®  u3 cioBaps 3HaHUM B cioBapb cpeactB OcyiiecTBieHus JleicTBuii;
= u3 cnosaps [1nanoB B cinoBaps Cpenpl;

=  u3 ciuoBaps JeicTBuil B cioBaps CeHCOPOB.

B xaxxmom momyne mommkHa obecriednBaTbes YPPEKTUBHOCTh CEMHO3UCA C IOMOIIBIO CICIH-
aJBHBIX TPOLEAYp 00paboTKH (CkaThst) CUMBOILHON nHpOopMmaruu. Cxxatne nHpopMauu odecrie-
YUBACTCS TPEMsI OTIEpAIUSIMU: TPYNIHUPOBaHUE, (POKYCUPOBKA U KOMOMHATOPHBIN MOUCK. B pe3yib-
TaTe TaKOro CXKaTHsl TPYIIbI CUMBOJIOB, KOTOPBIE XapaKTEPU3YIOTCS CBOWCTBOM OOIIHOCTH, 3aMme-
HSIOTCS €IMHMYHBIMHA CHMBOJIAMH.

B cBoux nmocnennux padorax mo KC [57,58] KO.P. Banbkman paccMoTpen pa3IndHbIe BHIBI U
CXEMBI CEMHO3HUCa, OOPATUIICS K TelliTaJbTaM KaK OCHOBHBIM peCypcaM KOTHUTHUBHBIX CEMHOTHYE-
CKUX ONepalui, MoKa3ajl B3auMOCBSI3U MEXAY remransramu u Mmertadopamu. Hapsiay co craBmum
TPaJUIIUOHHBIM MPOTUBOIIOCTABICHHEM TeIITANbBTa CTPYKTYpPEe MM OBLIH MPOCICKEHBI MEPEXOIbI
MeX1y HUMU. BbIIBUHYTA Hied O TOM, YTO UMEHHO MEPEXObl OT 3HAKOB K IellTajibraM obecredn-
BalOT NMMOHMMAaHHUE KaK TEKCTOB, TaK U cUTyauuid. Ho Bce 3TH TeMbl 3aCiTyKHBalOT OTIEIBLHOTO 00-
CYXJICHHUS.

3AKITIOYEHUE

B craTtpe caenaHa monbITKa MOABECTH HEKUH UTOT TBOPUECKOM NEATENBHOCTH JOKTOpPA TEXHU-
yeckux Hayk, nmpodeccopa IOpus Ponangosuua BaabkMmana, KIt04€BBIMU XapaKTEPUCTUKAMH KOTO-
pOro OBLTH MEXAUCIUILTUHAPHOCTD M UCKITIOUUTEIbHAs IHUpoTa uHTepecoB. OH cTaBWI U pa3pada-
THIBAJl HAy4YHBIC TPOOJIEMBI, OTHOCSIIMECS K Pa3JIMUHBIM U, HA TIEPBBIA B3IVISA, CJ1a00 CBSI3aHHBIM
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MEXJy co0Oi 00macTsiM: TeOpUu MpPOEKTHpoBaHus U cemuoruke, MM u mpobremam oOpazHOro
MBIIIUICHUSI, KOMITBIOTEPHOH JIMHTBUCTUKE M KOTHUTUBHBIM HayKaM. [locie okoHYaHusT yHUBEpPCUTE-
ta u npuxoaa lO0.P. Banbkmana B UnctutyT kubepuetriku AH YkpauHsbl, €ro nepBbIMU HAyYHBIMU
TEMaMH CTalld 0OpaboOmKa pe3yivmamos UCNbIMaHull CIOKHBIX 00beKTOB U HMII. 3aTeM BO3HHUKIN
3anauu unmennexmyanuzayuu CAIIP, BOTIPOCHI uHIICEHEpUU NPOEKMHbBIX 3HAHUL, B YaCTHOCTH, TIO-
CTPOCHHMS CIICIMAIM3UPOBAHHBIX MOJIENIEH MPECTaBICHHUS 3HAHUN HAa pAHHUX CTAAMUSIX MPOEKTUPO-
BaHUS — MOOENbHO-NAPAMEMPULECKO20 NPOCMPAHCMBA, CEMAHMUKO-NPASMAMUYECKO20 NPOCMPAH-
cmea npoekmupoguuka Ha 0a3e CUCTEMbI ONMO3ULIMOHHBIX MIKasl. OCO3HAaB OrpaHUYEHHOCTD KJac-
CUYECKUX HMCUMCIICHUI B IUIaHE OTPAa)KEHUS MPAarMaTUYeCKUX XapaKTEPUCTHK MPOEKTHOW JesTellb-
HoctH, O.P. BanbkMman mpensiokui myTy mnepexoaa oT (OpMabHBIX K CEMHUOTUYECKUM MOJCIISM
MPOEKTUPOBAHUSI.

Emé aBrop «bokecTBEeHHON Komenum» cKa3al: «...COMHEHHE JOCTaBIsCT MHE HE MEHbIIEE
HacnaxzaeHue, yem 3HaHue». g FO.P. Banpkmana kak yuy€HOro BaKHEHMIIMM JBUTATENEeM MO3HA-
HUSI CTaJIM COMHEHHE U CO-MHEHUE (CBOOOHOE BBICKA3bIBAHUE U OTCTAWBAHME MHEHHUM, COTIacoBa-
HUE MHEHUH, (HOpMHUpOBaHME OOIMX MHEHHMA Ha HaydyHbIX KoHepeHiusax). Obnamas mapoMm co-
MHEHHUS ¥ YMEHHEM 3aJ/IaBaTh BOIMPOCHI, OH MOWCTHUHE HACIIAXMAJICs OOIICHHEeM C KOJUIeraMH Ha
koHpepeHusax KU (o aktuBHO yyacTBOBajd 1moutu Bo Beex KoHpepenmmsx KMU: ot KUN-1992
1o KMN-2016), «uTennexryanbusle CAIIPy, «3Hanus — nuanor — pemerue». B 2000-e roasl oH
HEOJHOKPATHO BBICTYMAJ C IJICHAPHBIMH JOKJIAJaMU Ha MEXKIYyHapoIaHbIX KoHpepeHumsx «Hte-
TPUPOBAHHBIC MOJEIM U MSITKUE BBIUMCICHUS B MCKYCCTBEHHOM HHTEJUIEKTe», «HTemieKkTyaib-
HBIM aHaan3 HHGOpPMAIUI, U JIp.

[ToTpeOHOCTH MOAECTUPOBAHUSI CEMAHTUKH U YIITYOIEHHOTO, «I0()OpPMaTbHOTOY» UCCIICTOBAHMS
HE-¢pakmopos s3uanuui npusenu H0.P. Bambkmana Ha MEXIyHapOAHYIO MEXKIMCHUTLTHHAPHYO
KOH(EPEHIUIO TI0 KOMIBIOTEPHON JIMHTBUCTUKE M WHTEIUICKTYaJIbHBIM TEXHOJOTHSAM «Jnamory.
Oco0y1o poib B €ro HaydyHOU Cyap0€ ChIrpall HaydHbIM ceMuHap «OTpakeHre 00pa3HOTO MBIIILIe-
HUS M MHTyuuuu cneuuanucra B cuctemax MN» (IlepecnaBnb-3anecckuii, 1998) u nokman [1.A.
[TocnenoBa «Metadopa, 06pa3 ¥ CUMBOJI B IIO3HAHUU MUPay, KOTOPBIA OMPEAEIN KPYyTOi TOBOPOT
K mpoOiemMaM 00pa3HOTO MBIIIJICHHS, TelITadbraM, MeTadopam, B3aUMOCBSI3SIM MEXIYy 3HAKaMH,
obpazamu u 3nanusMu B KC.

Baxneiimass muccus B xxu3au lOpus PonangoBuua Obuta — «XpaHuTenb 3HaHUI». OH cTan
[JIABHBIM HUCTOPUOTPAPOM PYCCKOS3BIYHOTO COOOIIECTBA crienuanucToB B oomactu UM, Ha mpots-
KECHUH MHOTHUX JIeT (PUKCHPOBABIIMM HA BUJEO OCHOBHBIC KOH(PEPEHIIMU M CEMUHAPHI, TOKIAAbI U
JUCKyCCUH, HepopMaTbHbIe MEPONPUATUS U cOObITUS. biarogapst emy Mbl MOKEM HAWTH CETOIHS
Ha YouTube u Ipyrux pecypcax BBICTYIUICHUS U JEKIIUU BEAYIIMX YUYEHBIX MO BCEMY CIIEKTPY MPO-
oseM, otHocsmuxcst K UM u cMexxHbIM HaykaMm, pa3paboTke MHTEUICKTYaJbHbIX CUCTEM U KOTHH-
TUBHBIM TEXHOJIOTHSIM.

Hute BpeMEH cBsi3bIBaeT MEXIy COOOM MOKOJEHUs YUEHBIX, UX HOBBIE HAyYHbIE TOPHU3OHTHI,
HEpeUIEHHbIe, HO TMOCTAaBJICHHBbIE AN JIPYTHX 3adadl — BCE 3TO ocTaércs moasMm. M mamsate o
FO.P. BanbkmaHe — B €ro KHUTAxX U CTaThsX. M B HaImmx cepamax.

BnarogapHocTu

PaGora BeimonHeHna npu ¢uHaHCcOBOM mozaepxkke Poccuiickoro ponaa GpyHaaMeHTaIbHBIX HC-
cnenoBanuii, mpoekThl Nel7-07-01374 u Nel8-57-00014. ABTOp BbIpa)kaeT UCKPEHHIOW OJjaroap-
HocTh C.B. CmupHoBy 1 H.M. boprecTy — nHHMIIMaTOpam HanvcaHus JTaHHOW CTaThU.
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Abstract

Some fundamentals of lifecycle concept for Complex Technical Systems are considered. The Complex Technical Sys-
tems lifecycle is a meta-system for computer-aided design, computer-integrated manufacturing and maintenance, ena-
bling the mapping of Complex Technical Systems state changes during the period of its existence. Main lifecycle trends
are both extension and detailing that leads to non-traditional design strategies and emergence of new design phases at
the crossroad of research and development, design and tests. Within the framework of ontological approach design
phases, levels, aspects and tasks are viewed. Here the phase of preliminary design (also called «research design») seen
as a sort of «analytical synthesis» is of primary concern. An important role of various Non-Factors (uncertainty, impre-
cision, contradiction, fuzziness) in preliminary design is shown. A three-dimensional space for Non-Factors modeling is
introduced and their classifications are suggested. On early stages of design a model-based approach is crucial: it deals
with both models and parameters. Some original techniques and tools of representing design knowledge in a model-
parametric space are developed. Besides, a multi-dimensional semantic-pragmatic space of design methods and lan-
guages based on bipolar scales is outlined. Two keynote principles for design languages — compatibility principle and
complementarity principle — are formulated on the basis of semantic scale for languages. On the one hand, the support
of designer’s creative thinking requires the use of both illustrative and cognitive graphics. On the other hand, two vari-
ants of General Design Theory are analyzed. By General Design Theory a formal design theory is meant that tends to
describe the design concepts in terms of sets, topological spaces and calculi, in particular, higher-order predicate calcu-
lus. The analysis of formal systems shortcomings from the viewpoint of making real design decisions is performed. As
a result, the need in bringing semiotic models into design science is justified. In the final part of the paper, basic defini-
tions of semiotics together with sign classifications are given. The peculiarities of the transition from semiotic modeling
to Applied Semiotics and Cognitive Semiotics are discussed. Cognitive Semiotics faces the problems of both
knowledge acquisition from sign systems and the synthesis of sign-based structures in the context of knowledge engi-
neering. Professor Yury R. Valkman was one of the pioneers in Cognitive Semiotics.

Keywords: design ontology, complex technical system, lifecycle, preliminary design, knowledge non-factors, model-
parametric space, general design theory, semiotics, applied semiotics, cognitive semiotics.
Citation: Valkman YuR, Tarassov VB. From ontologies of designing to cognitive semiotics [In Russian].Onfology of
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CBepneHus 06 aBTOopax

Banvkman IOpuit Ponanoosuu (1948-2017). Ponuncs 26 mapta 1948 r. B ropone
[Taiine B Ocronuu. Oxonumi B 1971 r. KueBckui rocy1apcTBEHHBIH YHUBEPCUTET UM.
T.I'. llleBuenko. Padoran B MucTHTYTE KMOepHeTnKN nM. B.M. I'mymkoBa B oTzerne,
KOTOPBIN 3aHMMAJICSl Pa3pabdOTKOM CHCTEM aBTOMAaTH3UPOBAHHOTO MPOEKTHPOBAHHMS
CJIOKHBIX OOBEKTOB M aBTOMAaTH3MPOBAHHOW 00pabOTKOW IKCIIEPUMEHTAIBHBIX JIaH-
HeIX. B 1986 r. FO.P. BampkMaH 3almTiI KaHAUIATCKYIO THCCEPTAINIO IO CIICIH-
ampHOCTH 05.13.11 — MaTemaTH4ueckoe W mporpaMMHOe 0OeCTIeYeHNE BBIYHCIATEIb-
HBIX MamIuH U cucTeM, a B 1997 1. B TBepu — JOKTOPCKYIO JHUCCEPTALHIO HA TEMY
«HMccnenoBanue CIOKHBIX 0O0BEKTOB B MOJEIBHO-TIAPAMETPUYECKOM MPOCTPAHCTBE
(o crmeransHOCTH 05.13.16).

B 1970-1990-e romasl mpuHUMAaN y4acTHe B pa3pabOTKe KPYMHBIX MPOrpaMMHO-
MH()OPMALMOHHBIX KOMIUIEKCOB CHCTEM aBTOMAaTH3aLUH FICCIICJAOBAHUH M MPOEKTH-
pOBaHHUs CIOXKHBIX 00bekTOB HOBOM TexHHKH: TEMII — cricrema oOpaboTKH pe3yiib-
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Om oumonoeutl npoeKmupoeaHusl K KOCHUMUBHOU CEMUOMUKE

TaTOB NETHBIX ucnbiTanuit (Kyxosckuit), UEPTEXK — cucTeMa aBTOMAaTH3aLMH MCCIIEI0BATENBCKOTO TPOEKTUPOBAHMS
CIIOKHBIX U3aenuii kopabnectpoenus (Jlenunrpan), U3WH — cuctema yrpasicHus 0a3aMu JaHHBIX, OPUCHTUPOBAHHAS
Ha 00paboTKy pe3ynbTaroB uccienoanuii (Kamunun), 'EJIMOT'PA® — aproviaTu3npoBaHHass CUCTEMa HAYYHBIX HC-
cienoBanuit rugpoduzndecknx oobekToB (CeBacTonoin).

B UncturyTe kubepretnku FO.P. Bagpkman mpopabotan 0kojo 25 JeT BIUIOTh J0 €ro CTPYKTYPHOU peopraHu3sa-
LIUM U TIEPEOPHEHTALINH MTPUKIIaJHOI TemMaTtuku. Bmecre ¢ akanemnkom B.W. CkypuxuHbIM OH Tepenién B 00pa3oBaH-
ueiid B 1997 r. MHVY1I urdopmarmonnsix TexHonoruii u cucteM HAH 1 MOH YkpauHsl Ha JOKHOCTE 3aBEAYIOIIETO
OTJIETIOM PACIIPEACIEHHBIX HHTEIUICKTYaIbHBIX CHCTEM.

B 2000-¢ ronmbr BET aKTHBHYIO TIPENOAABATEILCKYI0 paboTy B KauecTBe Mmpodeccopa Kapeapbl MaTeMaTHIeCKUX Me-
TOZOB CHCTEMHOTO aHanu3a HallmoHaIhbHOrO0 TEXHHYECKOro YHUBEpcHTeTa YKpaumHbl «KWEBCKHMN MOJUTEXHUYECKUN
uHCTUTYT M. Uropst Cuxopckoroy». Taxxke paboTan 10 COBMECTHTENBCTBY HpodeccopoM KueBckoro HanmoHaIbHOTO
yuuBepcurera uM. Tapaca [lleBuenko, KueBo-MoTuIssHCKON aKaaeMuH.

ABtop Oosiee 300 HaydHBIX IMyOJIMKALKI, B TOM 4ucie 5 MoHOrpaduii, 9 yueOHO-MeToquueckux mocoouit. Cpeau
ero Jay4mmx KHUT: «H(pOpMaOHHbIE TEXHOJIOTUH B MCHBITAHUSIX CJIOXKHBIX OOBEKTOB: METO/BI U cpeicTBay, «H-
TEJUIEKTYaJIbHBIE TEXHOJIOTUH MCCIIEA0BATENHLCKOTO TIPOSKTHPOBAHUS: (POPMaIbHbIE CUCTEMBI U CEMHOTHYECKHE MOJIe-
m», «MoJenbHO-TTapaMeTpHIECcKOe TPOCTPAHCTBO: TEOPUS U IPUMEHEHHUEY.

[Ipodeccop HO0.P.Banpkman ObUT OJHUM M3 BEAYLIMX CIEIHATNCTOB YKpPAaWHBI B 00JaCTH MHTEIUIEKTYAIBHBIX CH-
CTEM M TEXHOJIOTHUH, BUIE-TIPE3NACHTOM MEXIyHapOJHON acCOLMAIlNK cOo3/1aTeNeil M OoNb30BaTeNel HHTEIIEKTyalb-
HBIX cucTeM, wieHOM COBETCKOH, a 3aTeM Poccuiickol acconmaIriiii HCKYyCCTBEHHOT'O MHTEIUIEKTa M MeKIyHapOIHON
accolMalMy KOTHUTUBHBIX HccienoBannid. Kpyr Hayunsix maTepecoB HO.P.Bambkmana Obl BecbMa IIMPOK: TEOPHs
MIPOEKTUPOBAHUS U NCKYCCTBEHHBIM MHTEIJIEKT, SKCIIEPTHBIE CUCTEMBI, 0a3bl 3HAHUIH, HHTEJJIEKTyalbHble HH(POPMAIH-
OHHBIC CUCTEMbI B UCCJICAOBAHNU U MOACIUPOBAHUM CIOKHBIX TCXHHUYCCKUX 06’I)CKTOB, MnpuKjaaaHads CEMUOTHKA, UH-
KeHepHs 00pa30B U KOTHUTUBHBIC HAYKH.

Ipodeccop FO.P. Banbkman ObliT 0IHUM M3 TIIaBHBIX OPraHU3aTOPOB MEXKAYHAPOIAHBIX HAYYHBIX KOH(MEPEHIUH 110
HCKYCCTBEHHOMY MHTEIJUIEKTY, NPOBOAMBIIMXCS Ha YKpanHe: «3Hanue — Juanor — Pemenue», «/HTeweKTyaabHbINA
aHaIM3 MHPOPMAIKKY, YWICHOM MPOrPaMMHBIX KOMHTETOB MEX/YHAPOJHBIX HaydHbIX KOH(epeHmii: «MexayHapoa-
HBIH KOHTPECC M0 MHTEJUIEKTYAIBHBIM CHCTEMaM M WH(OPMAaIMOHHBIM TexHoIorusamy», «Mutemnexryansusie CAIIPY,
«/HTErprpOBaHHBIE MOJIEIN U MITKHE BHIUYMCICHUS B HCKYCCTBEHHOM HHTEIUIEKTE», «OTKPBITHIC CEMaHTHYECKNE TEX-
HOJIOTUH MPOEKTUPOBAHUS MHTEIICKTYIbHBIX CHCTeM», «[ MOpHIHbIE U CHHEPTeTHYECKNE MHTEIUIEKTYyalbHbIE CHCTe-
MBI U Ip. Yike, Oyaydu TsDKeno O0JIbHBIM, OH opraHu3oBai Kpyriblid CTOJ 10 KOTHUTHBHOM CEMHOTHKE Ha KOH(pepeH-
nun KUHU-2016. C 2011 1. ObUT aKTUBHBIM YWIEHOM PEAKOIUIETHH KypHana « OHTOJIOTHS MPOSKTUPOBAHMA», TAK)Ke pa-
0oTaJ B cocTaBe PeIKOJICI Uil MEKyHAPOIHBIX HAYUYHBIX XKypHanoB «[IporpaMMHble NpOXYyKTHl M CHCTeMbI», «VHTEN-
JIEKTyaJIbHbIe CUCTEMBI M TEXHOJIOTHWY, «PannosnexkTponnka, HGpopMaTHKa, ynpaBIeHUE».

10.P. Banbkman BHEC OOJBIION BKJIa] B IOATOTOBKY KaJpoB MO cructeMHoMy aHanu3y 1 MU Ha Ykpaune. Harpax-
nén ITouérHoit rpamoToit MuHucrepcTBa oOpasoBaHus u Hayku Ykpaussl (2006), I'pamotoii Ipencenarens Bepxos-
Hol Panpl YKpauHbl 32 BECOMBIN JIMUHBIM BKJIa] B PAa3BUTHE OTEYECTBEHHOTO 00pA30BaHUsI, IIOATOTOBKY BBICOKOKBA-
T(GUIPOBAHHBIX CIEUAINCTOB, TUIOJAOTBOPHYIO HAYYHO-NEArOrMYECKyl0 JEATelbHOCTH, MHOTOJIETHUI 100poco-
BECTHBIN TPYA U BbICOKHH npodeccnonammsm (2009).

Yury Rolandovich Valkman (1948-2017) was graduated from Shevchenko Kiev State University in 1971. He re-

ceived his candidate’s degree (in 1986) in computer science and doctoral degree (in 1997) in CS applications in re-
search and design. Almost 25 years he worked at Glushkov Institute of Cybernetics of Ukrainian Academy of Sciences.
Later on he moved to the International Research-Education Center of Information Technologies as the Head of Depart-
ment of Distributed Intelligent Systems. He was also Professor at National Technical University of Ukraine «Sikorsky
Kiev Polytechnic Institute». He was the author and co-author of more than 300 publications, including 5 monographs.
Tapacoeé Banepun bopucosuu, 1955 r. poxnenus. Oxonunn MBTY um. H.D. baymana B
1978 r., k.T.H. (1982), noueHt (1999).3amecturens 3aBeaytomero kadenpoii «KommplorepHble
CHCTEeMBI aBTOMaTu3aImu mnpoussonctay MITY um. H.D. baymana. Unen HaydyHOTO COBeTa
Poccuiickoil accoumanny HCKYyCCTBEHHOTO MHTEJUIEKTa, BULE-TIpe3naeHT Poccuiickol accouu-
aIy HeYETKUX CHCTEM M MSTKHUX BBEIUHCIEHHHA. B crimcke HaydHBIX TpymoB Oomee 250 paboT B
00JIaCTH MCKYCCTBEHHOTO MHTEIIEKTa, Teopuu npoekrupoBanus U CAIIP, MHOro3HauHbIX U
HEUETKUX JIOTUK, KOTHUTUBHBIX HAYyK.
Valery Borissovich Tarassov (b. 1955) graduated from the Bauman Moscow State High Tech-
nical School (actually Bauman Moscow State Technical University), PhD (1982), Deputy Head
of the CIM Department at BMSTU. He is the member of the Scientific Council of Russian As-
sociation for Artificial Intelligence, Vice-President of Russian Association for Fuzzy Systems
and Soft Computing. He is the author and co-author of more than 250 publications in the fields of Al, design theory and
CAD, many-valued and fuzzy logics, cognitive sciences.
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AHHoOTauunA

Bes ymMcTBeHHas IeSTEIBHOCT YENOBEKa IPEACTABISICT COO0H MOJECTHUPOBAHNE €r0 BHEIIHETO W BHYT-
PEHHEro MHpa M OCHOBBIBAeTCS HA NMPUMEHEHHH Mojeneil. [lo3HaBaTeNbHYI0O U KOHCTPYKTHUBHYIO HEs-
TETBHOCTD YEJIOBEKAa HEBO3MOXKHO TPEICTABUTDH Yepe3 OTPOMHOE MHOTO00Opa3ue HCIOIb3yEeMbIX UM YacT-
HBIX Mojeneil. B pabore mpemmaraiorcsi cTpyKTypHast, GyHKIMOHATbHAS M OIEPALMOHHAS COCTABIISAIO-
1Me, TPUCYIIAE B Pa3HOM CTETNEeHH JI000H pa3pemmMoil MOJAeTd. YHHUBEPCATLHOCTh COCTaBISIONINX
0O0BSICHICTCS UX MMPHHAIC)KHOCTBIO MOJICIH SI3bIKa MIPEIUKATOB MIEPBOTO MOPSIIKA, OJ0KESHHOI B OCHO-
BY JIFOOBIX MaTEMaTUICCKUX MOJICINICH. DTH 0a30BbIe CBOIICTBA MOJICIIU UCTIONB3YIOTCS JIJIsl OITUCAHUS MO-
JICJIA 3HAHUS, IPHOOPETAEMOr0 YCIOBCKOM B IPOIECCE IMO3HAHUS OKPYXKAIOUICH M BHYTPECHHEH CPEIIbL.
CaM To3HaBaTEIbHBIN MPOIECC OCYMIECTBISICTCS TAKKE ¢ MIPUMEHCHHEM MOJICIICH, Ha3BaHHBIX B padoTe
MOJICJIIMU HHCTPYMEHTAJILHOTO 3HaHUs. B kKadecTBe 0a30BOM MOJENU ITO3HABATEIHHOTO IpOIEcca MpU-
HATa «UpaMuaa mo3HaHs» Akodda. OnpenercHbl UCTIONb3yeMble B Hell moHsTrs. Kaxuprit atan dop-
MHUPOBAHUA MOJCIIN HOBOTO 3HAHUA U HUCIIOJIB3YyEMOI'O JId €ro HpI/IO6peT€HI/Iﬂ WHCTPYMECHTAJIbBHOTO 3HA-
HUA ONKMCBIBACTCA C INMPUMCECHCHUEM 0a30BBIX Moueneﬁ, YTO IO3BOJIACT MPEACTABUTH MO03HaBaTEJILHBIN
MIPOIIECC B TEPMUHAX MOJICTUPOBAHUSI.

Kniwouesvie cnosa: mooens, ceolicmea mooenu, MoOenuposanue, NO3HAHUE, OHMONOSUYECKAs MOOeib,
3HaHuUe, yMeHue, OanHvle, UHGOpMayus.

Humuposanue: Muxonu, C.B. ®opManu3aius Mo3HaBaTeIHHOrO MpoIecca Ha OCHOBE 0aszuca Mozenei /
C.B. Muxonu // Owmnronorus mnpoekrtupoBanus. — 2018. — T.8, Nel(27). - C.35-48. — DOI:
10.18287/2223-9537-2018-8-1-35-48.

BBeageHue

MupoBo33peHre CKIIAIbIBACTCS M3 COBOKYITHOCTH YACTHBIX MOJIENEH, OmMChIBAIOIMX ¢par-
MEHTHI OKPYKAIOIIETO U BHYTPEHHETO MUpa uesioBeka. Pabora [1] mocssieHa 000CHOBaHHIO TOTO,
9TO J1H00asi aKTUBHOCTH YEJIOBEKa OCHOBAaHA HA MOJEIMPOBAHUH, KaK HEOTHEMJIEMOTO, BHYTPEHHE
MIPUCYILET0 KOMIIOHEHTA JI0ObIX BHEIIHUX JICHCTBUM YenoBeka (I03HaHMsI pealbHOCTH WM Mpeod-
pa3oBaHus €€). ABTOp IPUBOJUT MHOTOYHCIICHHBIC YO IUTENbHbIC TPUMEPhI MPUMEHEHUS MOJIesen
B TIO3HABATEJIbHON M MPAKTUYECKON NEATEIBbHOCTH 4YesioBeKa. MonenupoBaHUe IMO3HABATEIbHON
JeSITeIbHOCTH YeJIOBEKa aBTOp WILTIOCTPUPYET Ha pUMEpE «IMpaMubl o3HaHus» P. Axodda [2],
BKJTFOYAIOIIEH CIIENYIONIMe YPOBHU MO3HAHUS: 00061y OanHblx (data mining), U3BICYCHUE U3 HUX
ungopmayuu, nononHeHue (GOpMUPOBAHUE) 3HAHUSL, €TO NOHUMAaHUe N Myopocmb. Kak 310 u ObI-
BAaeT BO MHOTHUX CIIy4asiX, PyCCKUN U aHTJIUHUCKUI CMBICT CIIOBOCOYETaHUS ~data mining” HE COBMa-
naroT. bykBanbHO, TO-PYCCKH, OHO M O3HA4aeT J0ObIYYy JAaHHBIX, HO HOCHUTENH S3bIKa MOHUMAIOT
MIOJT 3TUM H3BJICUCHHUE U3 IMMOJYYCHHBIX JIAHHBIX WH()OPMAIHMH, MO KOTOPOH MOHHMAIOTCS TOJIe3-
Hble (MH(GOPMATUBHEIE) IS MO3HAIOLIETO CYObEKTa TaHHBIC.

B pabore [1] yTBepkmaeTcs, yTo 0Oy MOJIEIh MOKHO MPEICTaBUTh KOMOMHAIIMEH U3 TPEX
TUTIOB Mojieniei. K HUM aBTOp OTHOCHUT: MOJeNb cocmaga (TIepedeHb CYIIIECTBEHHBIX YacTel cUCTe-
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MBI), MOJIEIb CMPYKMYPbl CUCTEMBI (IIEPEUEHB CYLIECTBEHHBIX CBA3EM MEX]y YaCTSIMU CUCTEMBI) U
MOJIeTb YépHo2o Aujuka (TIEpeueHb CYIIECTBEHHBIX CBS3eU CUCTEMBI C OKpY KaIolIeil cpeaoi).

VYTBepKeHUE aBTOpA, YTO «BCE HAIIM 3HAHUS, IBHBIE U HEABHBIC, CYLIECTBYIOT TOJBKO B BUJE
MOJIeJIei», He TMOJISKUT COMHEeHHI0. ClioxHee 00CTOUT n1eso ¢ 6azucoM mojeneil. Mojaenb 4épHo-
ro sIMKa TPAKTYeTCs aBTOPOM HE B MAaTEMaTHUYECKOM, & B CUCTEMHOM CMBICIIE — B Ka4eCTBE lie-
JIOCTHOTO 00pa3za MoJenupyeMoro oobekta. B MareMatndeckoil HHTEpHpETalli TEPMUH «SIIIHK»,
KaK MOJIEJIb «BELIM B ce0e MM Ul Hac» MUMEET TPHU PAa3HOBUAHOCTHU: YEPHBIN, cepblil u Oenblil. B
MOHATHE YépHO2O SIIMKA BKJIAJBIBAETCS HEM3BECTHOCTh (popMasibHOM Mozaenu (QyHKIUU Y, OCy-
miecTBistomen otoopaxenue . X — Y. [loxn cepviv simukoM nmoHuMaeTcs TOT (akT, 4TO TOJTydeHa
npuOmmKkEHHas QYHKIUS @, HAPUMEp, B BUJIE MHOTOYJICHA WJIM YPAaBHEHHS PETPECCUU, BOCTIPOH3-
BozsIas oroopaxenue ¢: X — Y. Ilog Oenvim SIUKOM MOHUMAETCS] U3BECTHOCTb PEalbHOM (yHK-
11U f, OCYLIECTBIIAIOIIENH oToOpaxenue f: X — Y.

HenocraTkom npeanokeHHOro 0aszuca Mojieneil sSBIsSeTCs B3aMMO3aBUCHUMOCTH IMEPBBIX JIBYX
«TUNOB Mojeneity». JIto0as cTpykTypa npeacraBuma rpadomM — OTHOILIEHHEM Ha MHOKECTBE BEPILUH
(cymraocteit). Hymbs-rpad — rpad 6e3 cBsi3eii u mpeacTaBisieT co00H MOJIENh COCTaBa, T.€. COBOKYTI-
HOCTbh HE CBA3aHHBIX MEXAy co00il cymHocreil. ClieoBaTebHO, MOJIENb COCTaBa SIBJISETCS YacT-
HBIM, XOTh U BBIPOXJICHHBIM, BAPUAHTOM CTPYKTYPHI.

Henpio HacTosAmIel paboThI sABIsieTCs GopMan3aius MO3HABATEIBHOTO MpoIecca ¢ MpUMEHe-
HUEM YTOUHEHHOTro 0a3zuca MoJienei.

1 ®dopmanusaumsa obwmx CBOUCTB Moaenun

HauGosnbuieir oOmHocTbi0 1 GOpMUPOBaHMS TUIOBBIX CBOMCTB MoJesn oOsafaeT MoJelb
s3bIKa MPEAUKATOB MEPBOrO MOPSAJIKA, IPEACTaBIEHHAss MHOTOCOPTHON ajlreOpandyeckoi cUCTEMOM
<A, C,F,P>|[3]. BHeli: A — MHOXECTBO MPeIMETHBIX MepeMeHHbIX (HocuTenb), C — MHOXKECTBO
KOHCTaHT (JJOMEH 3HaYCHHI1 IEPEMEHHOH ), F' — MHOKECTBO (D)YHKIHH, P — MHOXKECTBO TPEIUKATOB.

B cuny ToxnectBeHHOCTH (M3oMopdH3Ma) Ipenukara, Kak Jorudeckod QyHkuuu p:
C) x...x C, > B, B={True, False}, u n-mectHoro otHomenus R — C; x...x C,, , cipaBeJInBa JApyras
dbopma 3amucu anredpanydeckoir cuctembl: <4, C, F, R>, B KOTOPOl CHMBOJI MPEIUKATOB 3aMEHEH
Ha cuMBOJI oTHouIeHui R. [lapy <F, R> Ha3bIBaIOT cuenamypoii cucteMsl. Mcnoab3oBaHue TOJIbKO
OJTHOTO M3 3TUX CHMBOJIOB NPEACTaBIIAIOT COOOW 4YacTHbIE ciaydau anreOpandeckod cuctemsl. K
HUM OTHOCSITCSI COOTBETCTBEHHO pensyuonnas cucmema (Moaens) B = <A, C, R> u aneedbpa A =
<4, C, F> [4].

[Ipu unTepnperaninu cuMBOIOB 4 U R PENSIIMOHHON CUCTEMbI MHOKECTBAMU BEPIIMH V U CBS-
3eit £ Mexay aumu (pédep n/mwim nyr) nepexonum K mojaenu rpada G = (V, C, E). I'pad Ha3biBaeT-
Csl NOMeyeHHbIM, €CIi MHOXeCTBO C COAEPKUT UMeHa €ro BEPIIMH U CBA3EH, U 636€UleHHbIM
(HarpykeHHbIM), eciIi MHOKecTBO C COJIEP’KUT YUCIIEHHBbIE OLEHKU BEPIIMH U cBs3eil. ['paduue-
CKO€ M300pakeHHUE PEISIIMOHHON CUCTEMBI SIBISETCS HArIsAAHONW MOJAEIBIO 10001 cTpyKTypsl. Ilo-
TOMY HENpPEIMETHO IOMEYEHHBIH rpad MPeICTaBISET CMPYKMYPHYIO COCMABNAIOWYI0 MOJEIH,
KOTOpYI0 Ha30BEM C-mooensvio.

JIro6as ¢pynkuus f € F B anredpe A = <4, C, F> npezacrasiser codoi oroOpaxkeHune odiactu eé
orpesiesnieHus: B 06aacTh 3HaueHui. [IpencraBum HocuTenb A yepe3 MHOXECTBa orpeeneHus X u
3HaueHudl Y ¢pyukuuu f: X C A, Y < 4. [lycts dynkuus f oto6paxkaeT B o06nacth 3HaueHuil Y n ap-
TYMEHTOB Xi,..., X, ¥ = f{x1,..., X,,). ECl1 Hac He UHTEpECyIOT BHYTPEHHUE CBSI3U MEXKIY apryMeH-
TaMH OTOOpa)keHUsl, BbIpakeHHe ) = f(xi,..., X,) MPEICTaBIsieT cCOO0H (YHKIMOHAIBHYIO MOJEIb
(D-mo0env) N MOJENH «UEPHOTO SIIITUKAY.

B anrebpe A ¢pyHKIMAM CTaBATCS B COOTBETCTBHE OJAHOMMEHHBIE ONEpalliu, HAlpUMep, CI0-
KEHHe Ui yMHO)keHue. CBOMCTBA oneparuil onpenesitoTCsl OTHOCUTEIBHO 3J€MEHTOB HOCUTENS
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A, sBasIOIMXca UX apryMmeHTamu. [1o uMeHu u3BeCTHON (PYHKIIMM MOXKHO YCTaHOBHUTBH PE3YJIbTaT
otoOpaxkenus f. Hanpumep, B Tabiuile yMHOKEHHs IByM COMHOMKUTENIAM 5 U 5 CTaBUTCS B COOT-
BETCTBHE pe3ynbTaT 25. OHAKO ero BBHIYMCICHHE TPeOyeT BBIMOJHEHHS COBOKYITHOCTU 3JIEMEH-
TapHBIX ONepalyii, OMMChIBAEMBIX COOTBETCTBYIOIIMM anroputMoM. DyHKIMS Ha3bIBaeTCs @bluUC-
JIUMOITL, €CITN CYLIECTBYET BBIUNCIISIIOIIMM €€ alroputm [5].

[TomaroBoe BBINOJIHEHHE AITOPUTMA BIICYET HM3MEHEHHME BHYTPEHHEIO COCTOSIHUSA OOBEKTa
neiictBust — ot ¢(f) k q(¢ + 1). DT U3MEHEHUs NPUBS3BIBAIOTCA K MOMeHTaM Bpemenu 1 =0, 1,2, ...,
rae ¢t =0 gukcupyeT HayalbHOE COCTOSIHME 00bEeKTa. 3aKOHOMEPHOCTh CMEHBI COCTOSIHUI OMUCHI-
BaeTcs QyHKyuel nepexooos fy, NTONOIHIIOWEN QyHKyuio bixo0a 00BEKTA fy.

[lonaras fy, f; € F'u g € Q, nomydaem cienyromiee pacumpenne @-moienu, COOTBETCTBYIOIIEE
MO/IESIM KOHEYHOr'0 aBTOMaTa:

(1) Mia=<X, Y, O, fu, Ju, >

B ominune ot ®@-Mozenu MOJEIb KOHEYHOTO aBTOMara My, XapakKTepu3yeT He MpaBWiIo, a
npoyecc peanu3anu QyHKIUH, T.. SBJISETCS e€ onepaloHHON Mojenbo (O-wodensvio). Ilocne-
JIOBATEJIbHOCTh BBIMOJIHEHUSI ONEpalUii, peanu3yrolas BhIpAXKEHHYIO0 (YHKIMEH Mepexo 0B MpH-
YMHHO-CJIEJCTBEHHYIO CBSI3b MEXJy COCTOSHUSMHM aBTOMAara, IM03BOJSIET OoTHecTH O-Mmonenb K
KJIaCcCy TUHAMHUYECKUX MOJIEINIEH.

C pasBuTHEeM TNapasuiebHBIX BBIYHCICHUIN aJrOPUTM MOJIYYHII PACHIMPUTENIHHOE TOJKOBAHUE
KaK Habop UHCMPYKYull, ONUCLIBAIOWUX ROPAOOK Oelicmeull UCNOIHUMENS Ol OOCMUNCEHUs HEKO-
mopozo pe3ynbmama [6]. O-Monenb napajyieNbHbIX BRIYUCICHUN OMpeeNseT, HallpuMep, mpolecc
MepEMEILEHUS] METOK B TaKOW JUCKPETHO-COOBITUIHON MO/IeNH, Kak ceTh [leTpu. B uckyccrseHHOM
uHTesekTe O-MOJeNbl0 OMUCHIBACTCS MPOIIECC J102UYECKO20 8b1800A CIEICTBUS.

B npeamernbix obnactsax (IIpO) O-monens onpeaensercs Kak «ynopsJ0ouyeHHasi COBOKYITHOCTb
(cucTema) B3aMMOCBSI3aHHBIX JICCTBUH, HAIIPABJICHHBIX Ha JIOCTHKEHUE ONpenea&éHHON emn» [7].
[Ipumepamu O-monenu B IIpO ABIAIOTCS MHCTPYKUMM U TeXHOJOruueckue kaptol. [lo cyiecTsy,
O-Mopenbio 00001Ial0TCs TaKUE TOHITHS, KaK METOJI, aJITOPUTM, UHCTPYKLHUA U T.1. IHBIMU cli0-
Bamu, O-Mo1e71b, (hopMann3ys Mpoueaypbl, OTHOCHTCS K MOJICIISIM 1poyedypHo20 TUTIA.

PackpeiTie 4Y€pHOro SIIMKA OIUCHIBACTCS CTPYKTYPHO-(QYHKIIHMOHAIbHOU Monenbio (Cd-
mooenvio). CO-monens npencrapisier coboil komno3unuw P-moenei, cBsI3u MEXAY KOTOPbIMHU
onuceiBatoTcss C-mozenbio. Ha cBszsix C-monenu popmMupyrotcess QyHKUUU coomHecenus N usmepe-
Hus. OYHKIUH COOTHECEHUs MPECTABISAIOTCS MOMEYCHHBIM, a (DYHKIIMA M3MEPEHHsI — B3BELICH-
HbIM rpadoM. MeTka CBsI3M JABYX BepIIUH rpada mpeacTaBiseT co00i MMs OTHOILIEHUS, B KOTOPOM
HaXOZAATCsl 3TU BepliuHbl. [lo creneHu OTBIEYEHHOCTH OT MPEAMETA PACCMOTPEHHS OTHOLIEHMS
JENSATCS HA npeomemuvle U omeneyénHvle (abCTpakTHbIe). [IpuMepoM mpenIMeTHOTO OTHOIICHUS
aBisieTcs «A arakyer B». Mojenu ¢ npeMEeTHbIMU OTHOIIECHUSIMUA Ha3bIBAIOT CEMAaHTHUYECKUMHU Ce-
TaMU. [IpuMepamu OTBICUEHHBIX OTHOILICHWH SBISIOTCA: POJ-BUJ, LI€JI0€-4acTb, KIJIACC-3JIEMEHT,
CYLIHOCTb-CBOICTBO, pu4YMHa-ciencTue. [lo cymiecTBy, ceMaHTu4ecKasi CETh SIBJISETCS MPEAMET-
HOM KOHKpETH3alMel OHTOJIOTHYECKON MOJIETIH.

OyHKIMKM U3MEpEHHs PEACTABISIIOTCS 636euieHHbiM TpadoM. Bec CBA3M KOJIMUYECTBEHHO Xa-
pakTepusyeTr JIubo Mepy Oauzocmu BepminH rpada, 11Mb0 nponyckHyo cnocoonocms CBs3H. biu-
30CTh MOKET TPAKTOBAThCS, HATIPUMEP, PACCTOSHUEM MEXKAY BEPIIMHAMU WM MEPOM UX CXOCTBA.
Monenu ¢ BecaMu CBsI3€H B POJIU MX MPOIYCKHON CIIOCOOHOCTH OTHOCSTCS K HOMOKOBbIM MOJCIISAM.
[TepBHUYHOI XapaKTepUCTUKOM MOTOKA uepe3 Ayry rpada siBiseTcsl BeIMYMHA HEMPEPBIBHOTO MOTO-
Ka, IM0O MHTEHCHUBHOCTH JUCKPETHOIO MOTOKA, HApUMEp, MOTOKA 3asBOK. BTOpHMYHBIMU XapaKkTe-
PUCTUKAMHU MOTOKA SIBJISIOTCS, HApUMep, BPeMsl JOCTHXKEHUSI UM CMEKHOW BEPIIMHBI WM CTOU-
MOCTb TPaHCIIOPTUPOBKHU.

s mpeobpazoBanust C-monenu B CD-Mozenb METKHU, BXOJAIINE B HOCUTENb CTPYKTYpBI, ac-
colMupyroTes ¢ QyHKUUAMHU, peanuzyeMbiMu D-monensimu, Bxoasmumu B CO-monens. [lockonbky
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AJIEMEHTAMHU CTPYKTYPHI SBJISIIOTCS BEPLIMHBI U pedpa rpada, 1 accouuanuyu METOK C peaansye-
MBIMU UMM (DYHKIIMSAMU MCIIOJIb3YOTCSI OTHOIIECHUS:

Ry C AXF, Ry ={(anf)},ai e A, fi € F, i=l,nu

Rp. € EXF, Ry, = {(a;, a)), fi}, aia; € A, f € F, i#j, i, j=1,n.
Oynkimn CO-MoAeIM pacCMaTPUBAIOTCS C TOUYKHU 3PEHUS UX POJIU B MOJIETIH.
C yuérom obwveunenust C-monenu ¢ @-Mo/€IbI0 U Pa3/ICIeHUs] MHOXKECTBA OTHOILICHUH Ha 3

Buga R = R. URy, U Ry, CD-Mozenb UMEET BUL:

(2) ZMC(I) =<4, R., Rﬁ,, Rfe, C, F>.
Jst moctpoenust CO-monenu Ha ocHOBe C-MO/I€I HEOOXOIUMO JOTIOTHUTEIIBHO CHOpMUpPO-

BaTh MHOKECTBO (PYHKIIMIA F ¥ IBa MHOKECTBA Rs u Ry
IIpumep. TlpenctaButh cxeMy penieHus: BeipakeHus y=(6-x;+3-x3)-5 CD-monensio. DTo BhIpa-

KEHHe UMeeT 5 apryMeHTOB (5 BXOAHBIX BepUINH rpada): 2 mepeMeHHbIX —X| U X U 3 KOHCTAHThI —

6, 3 u 5. OHO CONEePKUT 3 omepaluu YMHOXKEHHs (X), OJTHO CIIOKEHHE M OIEPAINIO TPUCBABAHU

3Ha4YeHUs BbIpaKeHHUS (5 MPOMEXYTOUHBIX BEpUIMH Irpada) BBIXOIHOUN NepeMeHHON ) (0/HA BBI-

xozHas BepiuHa rpaga). Takum o6paszom, 11 Bepiiun rpada obpasyrot Hocurens 4 = {ay,..., aii},

a OTHOIIIEHUE CMEXHOCTH Ha Hocutene R, = {(ai, a7), (a2, a7), (a3, ag), (as, ag), (a7, as), (as, ay),

(a9, ao), (as, aio), (aio, an), (a1, ae)}-

Coznanne TeopeTuKo-MHOKecTBeHHON C®D-Mo/men Ha OCHOBE M3BECTHBIX MHOXECTB A, F, C,

R, 3akmtouaercs B GOPMUPOBAHUU MHOKECTB Ry, Ry, BbIpakeHHs (2):

1) MHOXecTBO DyHKIMU F pacHIMpUM MEPEMEHHBIMU, CUUTASI MX 32 PA3HOBUIHOCTH (DYHKITUH OJI-
HOU IepeMeHHOM, 1 QyHKUuAMHU cBsizell: F= {x|, x, X, +, =, na}. OyHkuus «ua» cBa3u (a;, a;)
O3HayaeT nepeaavy JaHHBIX OT i-i BEpUIMHBI rpada K j-i BEpIINHE.

2) B npumepe MHOX)eCTBO KOHCTAaHT C COAEPKUT 1ebie unucna 6, 3, 5: C= {6, 3, 5}.

3) Ha ocHoBe MHOkecTB 4 U F' chopmMupyeM IBYMEpPHOE MHOKECTBO Rsi={(a1, 6), (a2, x1), (a3, 3),
(04, )Cz), (Cls, 5)7 (a6’ y)a (Cl7, X)’ (ag, X)a (619, +)= (alO’ X): (alla ::)}' .

4) Ha ocHoBe MHOXeCTB A U R. copmupyeM IByMEpHOE MHOKECTBO Re={(a;, aj), na}, i,j=1,11,
OTpakarolllee MPUCBOEHUE BCeM Jayram rpada posu rnepeiayu JaHHBIX.
Teopetuko-MHOxecTBeHHass CD-Moz€eib, IOCTPOEHHAs TyTEM KOHKPETU3aluu BbIpaxeHus (2),

MpUTOHA I BBojia B DBM, sBssiCh MalIMHHO-OPUEHTHPOBAHHOW (KOMITHBIOTEPHOM) MOJEIBIO.

DTOT npuUMep MOKa3bIBAET BO3MOKHOCTh MOPOXKJIEHUSI KOHKPETHBIX KOMIBIOTEPHBIX MOJENEeH Ha

OCHOBE YacTHbBIX (hOpMabHBIX MOJIENel anreOpanyeckoil CUCTEMbI MyTEM KOHKPETHU3ALUN UX CUM-

BOJIOB M X UHTEPIPETALMHI CBOMCTBAMU MPEAMETHOTO 3HAHUSI.

I'padpuueckas CDO-momenb cxembl pellieHus 3a1a4u n300pakeHa Ha pucyHke 1. Hapsmoy ¢ mer-

Kol a;, i=1,11, kaxxa0# BepiuHe rpada MpUCcBOeHa MepeMeHHas, T100 KOHCTaHTa, JINOO OfHA U3

OIlEpaLUii: YMHOXKECHUE, CII0KEHUE, IPUCBOCHUE BBIYUCIICHHOIO 3HAYECHUS.

@DyHKIMOHANBHBIE MOJENH, BXosmue B coctaB CD-Moenm, Ha pUCyHKax 0OBIYHO UMEHYIOT-
csi O6mokamu, Omaronapst yemy C®-monenu B NMPOEKTUPOBAHMM IMONYYHIIM Ha3BaHUE OJOK-CXEM.
biok-cxeMbl BOCTpeOOBaHbI B CUITY CBOEH HAIVIAHOCTH U 0003PUMOCTH.

@®- u CD-monenu copepkat HHPOPMALIUIO O TOM, KaKHe CBOMCTBAa 00bEKTa-OpUruHAIa MOJIEe-
mupyroTcs, a O-Moenb — Kak pelnTh 3a7ady MoaeanupoBanus. Mcxons u3 teopun pa3pemmmMoCTH,
HU @-mozeinb, Hu CP-Mozens He pe3yabTaTUBHBI B 0TcyTcTBHE O-MOoenu. FIMEHHO OHa MCTIONb3Y-
€TCSl B MOJICJIMPOBAHUM C LIEJIBIO MTOJIYYEHHS PE3YJITATA U B TOM CMBICIIE SIBISETCS CBS3YIOIIUM
3BEHOM MEXJ1y MOJEIUPYEMbIMH CBOMCTBaMHU O0BEKTa M pealu3yloleil X CUCTEMOW MOJEIUPO-
BAHMSL.

Taxum 06pa3om, ucxois U3 HopMaJbHOTO OMMCAHUS MOJAEIH B SI3bIKE [IPEIUKATOB EPBOTO 110-
psaaka yetBEpkoi <4, C, R, F>, MOXHO YTBEp)KJlaTh, YTO JUIsl BBIIOJHEHHS] MoJeaupoBaHus P-
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Mozesb u CO-MoeNb JOKHBI COJEPKATh OnepayuoHHy0 COCTABIIIONIYI0. B coBOKynmHOCTH ¢ HE
paspemnumblie Mojienu o0o3HavdarTcs kak ®O- u COO-momenu.

6 x, 3 X,
a, o a,0 Q4

aO

alO 011

Pucynox 1 — CtpykTypHO-(QYHKIIHOHAIBHAS MOJETb CXEMBI PEIICHUS 3a7aui

®O- u COO-Moaenu, HE MOATOTOBICHHBIE K BBIIOJHEHHUIO B CPEJle MOJEIUPOBAHUS, OTHOCST-
csl K KJaccy onucamenvhvix Wi D-modeneit (ot Descriptive). OHU CyIIECTBYIOT, HO HE TIOTPY>KEHbI
B cpeny MoaenupoBanus. [Ipumepom D-mozenu B MporpaMMHUPOBAHUU SIBISIETCS TEKCT MPOrpam-
MBI.

OrnucatenbHass MOJENb, MOTPYXKEHHAS B CpeAy MOJAETUPOBaHUs, T.€. MpeAcTaBlIcHHas Ha e
SI3bIKE, OTHOCHUTCS K KJIACCy 8binoNHUMblx Wi E-mooenen (ot Executable). [lpumepom E-monenun
SBJIAETCS KOMITMJIUPOBAaHHAs IMPOrpaMMa, roToBas K BbIMoJHEHUIO. CooTBeTCTBYIOIIHE (haibl
MMEIOT pacIIUpeHus sI3bIKa IPOTPaMMHUPOBAHUS M BBITIOTHEHUS (*.exe oT executive). BeimonHsemas
BEpCHS MOJIEJIM aKTHBHA B MOPOAMBILIEH €€ cucTeMe MOJIEIUPOBAHHUS.

[TockonbKy cpefa MOJAEIMPOBAHUS TAK)KE OMHCHIBACTCS MOJEINBIO, CYIIECTBYET HEOOXOIH-
MOCTb BBEJCHUS MOHATUS MOOelb Cpedbl MOOeNUpoBarus. B IUPOKOM CMBICIIE 1O Hel OyaeM Io-
HUMAaTh JIIOOYI0 €CTECTBEHHYIO WJIM HCKYCCTBEHHYIO cpedy. I[Ipumepom ecTecTBEHHOH Cpeabl Mo-
JIEIMPOBAHUS SIBIISIETCS MO3T YeJIOBEKa, a MCKYCCTBEHHON Cpelibl — BCE TO, YTO UM CO3JIaHO, HAIPH-
Mep, IporpaMMHasl cucTeMa MozenupoBanus. IMeHHo e€ u OyJjeM NOHUMATh B Y3KOM CMBICIIE O[T
0000IIEHHOW MOJENBIO Cpelbl MOJEIUpOBaHus (M0oa «MamuHHOW» M-mooenwvio). OHa, B CBOIO
ouepesib, MOXKET OBITh BRIpAXKEHA Yepe3 MOAEIH, BXOAIIne B 0a3uc MOesel U X KOMOMHALINY.

Marmunnoit gpopmoit O-monenu (OM-mooenvio) SBISETCS, HaPUMEpP, CTPYKTYpUPOBAHHBIN
3arpoc, 3anporpaMMHUpoBaHHblid Ha s3bike SQL (Structural Query Language). llpumepom BBITION-
Humort ®O-monenu (POM-moodenu) CIy>XUT MOIYITh TUHAMAYECKONW OMOIMOTEKH B IPOTPaMMHON
cucreme. [Ipumepom BoinoaauMoit COO-Monenu B 00bEKTHO-OPUEHTHUPOBAHHOM ITPOrPaMMHUPOBA-
Hun (COPOM-mooenu) sBuseTcs Kiacc, 0ObeTUHSIONINN CTPYKTYPY JaHHBIX U ONEparuu HajJ HU-
MH.

Bce paznoBuaHOCTH MOENel, ONMMMCAHHBIX BHINIE, CBEACHBI B TaOnuIly 1. B BepxHel mogoBuHe
TA0JINLBI IPUBEAEHBI 5 PAa3HOBUAHOCTEN ONMCATENbHBIX MOJIEIEH, a B HUKHEW MOJIOBUHE — 5 pas-
HOBHIHOCTEH BBIMOJIHUMBIX MOJIEJIeil, BCTPOCHHBIX B cpely MojaenupoBaHus. M3 HUX camonocTa-
TOYHBIMU (pa3pelIMMbIMU) ABIAOTCA onucamenvivie PO- u COO-monenu, u evinoanumvie POM-
n COOM-Mmonenu.

[IpennoxxeHHbIC dNIEMEHTapHbIE U KOMOMHUPOBAHHBIE TUIIBI MOJEINEH MO3BOISIIOT MOACIHUPO-
BaTh JIt00OI 00BEKT KaK M30JMPOBAHHO, TaK M B COCTAaBE Cpenbl MoAenupoBanus. VMcnonb3zyeMm ux
JUTSL OTTMCAHMS MPOLECCa O3HABATENILHOM JAESTEIbHOCTH YEI0BEKa.
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Ta6muma 1 - Bungsr Moneneit

Buo mooenu C-mooenn D-mooenb 0O-mooenw M-mooenn
C-Mozmens V.

®-moennb v

O-Mozenb V.

DO-monaenn v Vv

CDO-mozenb v, v Vv

CM-Moielb v v
DdM-monens V. v
OM-Mopenb v \
DOM-moaen v v i
COOM-mopaenn v v Vv i

2 YpOBHM NO3HaHuA

[To3HaHue sABIsIETCS MHOTOATANHBIM ITPOLECCOM U3BJICUCHHSI MH(POPMAIIMK U3 NEPBUYHBIX JaH-
HBIX, TIOJYYCHHBIX B PE3yJIbTaTe MPSIMOTO B3aMMOJICHCTBHSI C MTO3HABAEMBIM SIBJICHHEM, OOBEKTOM,
nporeccoM. P. Akodpd B oOpasHoii (opMme mpeanoxkus pa3niuyarh NATh YpoBHEW No3HaHus [8]:
«ConepxaHue JIOACKAX YMOB M, CIIJIOBATEIbHO, TO, YeMY MOXKHO OOYUYHTBHCS, pa3jielsieTcsl Ha
ISTh KJIACCOB: OaHHble, UHGopmayus, 3Hanue, nonumanue, Myopocmoy. OH NpeacTaBul Ux B Gop-
M€ CTYIIEHEeHN «IIMpaMH/ibl IO3HAHUA» (PUCYHOK 2).

Myapocth

A

IMonumanmue

A

3nanue

A

Nupopmanus

A

Jdanubie

A

Pucynox 2 — I[lupamuia crynenei nosnanus no Axodpody

Ha kaxgom ypoBHE MO3HaHUS NMPOUCXOAUT OOOTralieHue 3HaHus 00 00bEeKTe MO3HAHHS — OT
IIPUMUTHBHOIO 3HaHUA (AKTOB Yepe3 CO3/laHNe MHANBUIYAIIbHOW MOJIENIN 3HAHUSL 1O MYJPOCTHU €ro
NpPUMEHEHHs — B cOOTBETCTBUU ¢ adopusmom Kiona Annpuana I'enbBenns: «3HaHHE HEKOTOPBIX
MIPUHITUIIOB JIETKO BO3MEIIAET HE3HAHWE HEKOTOPHIX (pakToB» [9]. B kHure [1] mpaBoMepHO yTBEp-
KIAETCs, YTO «HA KaKJOM YpOBHE IO3HAHMSI IPOUCXOAUT IOCTPOEHUE CIENYIOIIEH HOBOM MOJAEIN
3HaHUs, TIOCTIeI0BaTENIbHOE YIIIyOJeHue nepepadoTKU UCXOAHON SMITUPHUUECKON HHPOPMALTUN.

B cBsi3M ¢ 3TUM IPEICTaBISIIOT HHTEPEC NENUCTBUS, KOTOPBIE MIPEANIPUHUMAIOTCS I Iepexoa
K Ka)XJ1011 nocienyronei crynenu no3Hanus. OHU JUKTYIOTCS pa3inyleM CTYyIMEHel Mo3HaHUs, KO-
TOpBIE 3aJI0’KEHBI B OINpEJIeIeHUsIX cOOTBeTCTBYOIMX noHATui [10-13]. He npuBoas u He o6cyx-
nasi 3TU oIpeieNIeHus], IPOUJUTIOCTPUPYEM PA3IUYUSA MOHATUNH 00pa3HBIMU IPUMEpPAMHU.

B o6pa3Hoii TpakToBke [1]: «1aHHbIe TOJOOHBI TOOBITOHN pyzae, KOTOPYIO MPEACTOUT MOJBEPT-
HYTb 1IEJION CepUM TEXHOJIOITMUYECKUX MPEeoO0pa3oBaHUM, MPEXKIE YEM MOIYUUTCS HYKHBIA MpeaMeT
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U3 MeTajula, Co/IepIKaIIerocss B 10OBITOM pyae». [IpoJomkuM Takylo TPaKTOBKY, OTTAJIKUBAsCH OT
CBIPHEBOT0 3HAYEHUS aHTJIMKUCKOIO ClIOBa mining, Ha MPAKTHUYECKOM OIBITE aBTOpa, B CTyACHYE-
CKHE TO/ibl NPUHABLIETO YYaCTHE B I'€OJOIMYECKON 3KCIENULUU 0 MOMCKY alMa30B Ha CEBEPO-
BocToke [lepmckoro kpas. s reomora undopmaimeit 00 amMase sSBISIETCS HATUIUE COMYyTCTBYIO-
el eMy MmopoJisl B 00pa3iax MUHEpanoB. A pojib JaHHBIX UTPAIOT KAMHHU, KOTOPbIE YYaCTHUK I'e0-
JIOTUYECKON MapTHUH COOMPAET B TPYAHOIPOXOIUMON MECTHOCTH.

B nmatugecareie rofpl MpOLLIIOro BeKa Mpolecc 0OHapy>KEHHsI MECTOPOXKIACHUS alMa30B OCY-
LIECTBIISJICS CENYIOIIMM 00pa3oM. YUYaCTHUKU Te0JIOTHYECKON mapTuu 00XOoAuIu oOcieayeMyro
MECTHOCTb M K BeUepy MPUHOCHIIH B Jarepb prok3aku kamHend. HazoBEM UxX «ChIppIMU» (He0Opabo-
TaHHBIMU) JaHHBIMH. Jlajiee KaMHU MepenpaBisIUCh Ha 0a3zy SKCIEIUIUH, I/I€ W3MEIbYalucCh B
MIOPOLIOK, MPEBPAIIAsACh B «00paOOTaHHbIE JaHHBIC». 3aTeM OCYLIECTBISICS OTOOP HYXKHOM MOpo-
JIbl IPOMBIBAHKMEM MOpPOLIKa B peke. [1o10kuTenbHbIM pe3ynbTaToM Takoil kamepanbHON 00paboT-
KU SBIISUIOCH HAXOXJIEHUE aIMa30HOCHOHM MOpoabl — UH(pOpMAaIMK, HHTEepecytomiel reonoros. I1o
aHAJIOTUU C U3JI0KEHHON TEXHOJIOTHEH Mepexo/] OT ChIPbIX JAHHBIX K HH(OPMAILUU OCYIIECTBISAET-
csl B TpU dTamna: dobwiua, oopabomka u omoop nanubix. CornacHo [14] oT60p HaHHBIX TOHUMAETCS
KaK YaCTHBIN cilydail ux xraccuguyuposanus Ha J1Ba Kiacca.

B Ttepmunax pa6otsl [1] noiaydyenHas HHGpOpMaIUs OMUCHIBAETCS MOJIENbIO cocTaBa. B cucreme
[Iponor coctaB 0a3bl 3HAHWW OMKCHIBACTCSA B CEKUUU domains. B TepMuHax Hamei paOOThl MH-
(dbopMarus mpeacTaBiseT coboit HOCUTENb A, Ha KOTOPOM JOJIKHBI OBITH ONpeAeNeHbl (PYHKIIHO-
HaJbHbIE M WHBIE OTHOIICHMS, NPUYEM KaXJblil 3J€MEHT HocuTelsl onuchiBaercs D-MOAeinblo.
B 3apmauy cienytomiero mara No3HaHHUS BXOAUT HAXO0XACHUE CBA3EH MEXKIy SJI€MEHTaMU HOCHUTEIIS.
B cucteme Ilposor cBsi3u MexIy 3J€MEHTaMH HOCUTENS OIUCBIBAIOTCS B CEKUUU clauses. ITorom
3TOrO Tpoliecca aBisgercs cozganue CO-moaenu u3yyaemoro siBieHus. B TepMuHax HCKYCCTBEH-
HOT'O MHTEJJIEKTa 3Ta MOJEIb XapaKTEPU3YET 3HAHUE «KAK YCTPOCHO».

Cexuuu domains M clauses mpeAcTaBIsiioT co00i AekiapaTuBHYIO cocTaBistomyto [Iposor-
nporpammel. [IpouenypHas yacTb mporpamMmsl 33aéT croco0 MOJIy4YEHUsl pe3ynbTara, pealnu3yro-
LM NpaBUIIa JJIOTHYECKOrO BHIBOAA U ONUCHIBaeMbIN O-Mo/ieNbl0. DTa MOJIENb XapaKTepU3yeT 3Ha-
Hue «KaK pematby (knowhow).

Cnenyer OTMETHUTb, YTO JUIsl MTOATBEP)KJIEHUS HA MPAKTHKE HEJIOCTATOYHO 3HATh HANJECHHYIO
3aKOHOMEPHOCTh. Hy»HO e1é cymMeTh €10 BOCIOJIb30BaThCs. A 3TO 03HAYAaeT BCTpauBaHUE MOJEITU
3HAHMS B CUCTEMY MOJEJIMPOBAHUS U MOJIYYEHHUE Pe3ysIbTaTa MOJEIMPOBAHUS. JTa CTYNEHb IIPaK-
TUYECKOT0 MMO3HAHUSI OTCYTCTBYET B «mupamuze nozHanus» P. Akodda. Ona xapakrepusyer yme-
Hue KaK CTIOCOOHOCTH BBIMIOJHATH KaKoe-T100 JIeHCTBHE 1O ONpeaeEHHBIM PaBUIaM B Cpesie MO-
JETUPOBAHMUS.

Ilonumanue onpenenuM Kak yHUBEPCAIbHYIO ONEPALIMIO MBIIUIEHUS, CBA3aHHYIO C YCBOCHUEM
HOBOI'O COJIEpKaHUsI, BKJIIOUCHHUEM €ro B CUCTEMY YCTOSIBIIMXCS MIEeW W mpencrasieHuit [15]. B
3TOM OIIPENEICHUM Ba)KHa €ro MocieIHsAsd 4YacTb. [[Jsl NOHMMaHUsA HEIOCTaTOYHO TOJIBKO y3HATh
YTO-TO HOBOE. Ba’kHO COBMECTHUTDH €r0 C YK€ UMEIOIIUMCS 3HaHUEM, 000CHOBATh €r0 UCTUHHOCTb.
B ciayuyae HENpOTHBOPEUMBOCTH HOBOT'O 3HAHUSA C MMEIOIIMMCS 3HAHUEM OHO HCIOJB3YETCS JUIS
MOTIOTHEHUSI UMEIOIIerocsl 3HaHus. B cilydae mpOTHBOPEYMBOCTH HOBOT'O 3HAHUS C MMEIOLIUMCS
3HAHMEM OHO MCHOJb3YETCs JUIsl YTOUHEHMs! (YJaCTUYHOW MEepecTpoiKu) umeromierocs 3Hanud. Ilo-
HUMaHUIO OJM3KO U MOHSTHE OCMBICICHHE, KaK MPOILECC MPUHATHUS PEIIECHUsI O MOMOJIHEHUU WU
NIEPECTPONKE UMEIOLLEr0Csl 3HaHUS HAa OCHOBE IOJIy4€HHOI'O HOBOI'O 3HAHUS.

[lonsitue mMyopocmes umeet pazianunble TpakToBKU. O/HAa U3 HUX O3HAYAET YMeHUe 2PAMOMHO
NpUMEHAMb C60U 3HAHUsA, YMEHUE HAUTH COOTBETCTBHE MEXIY MOJEIbI0 KOHKPETHOTO 3HAHMS U
MOJIEJIbIO TEKYILEro COCTOSTHUS BHEIIHEN CPEJIbI.

Mogens MO3HaBaTENBHOIO Ipolecca B (GopMe MOCIEeI0BATEIbHOCTH BBINNOJIHAEMBIX 3TaroB
MpEJCTaBIICHA HA PUCYHKE 3.
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WcTounnK JaHHBIX

JanHble v /Jlo6viua oannvix

CrIpbie JaHHBIC

¢ Oopabomka 0anHbIx

O0paboTaHHBIC TaHHBIC

¢ Knaccugpuyupoeanue

Nadopmarms

3Hanue Cmpykmypuposanue

Y

3HaHUE «KaK YCTPOCHO»

¢ Pewenue

3HaHUE «KakK JAEHCTBYET»

¢ Mooenuposanue

YMeHnue

v Oobocnosanue

ITonumanue

¢ Ilpumenenue

MyapocTtb

Pucynok 3 — Mozenb o3HaBaTeabHOTo MpoLecca

Onepanuu Haj MOJIENIbIO JAHHBIX 00bEIUHEHBI B OJIOK OaHHble, a ONepallii HaJ MOJIEJIbIO 3Ha-
HUS — B OJIOK 3HaHue. DTall noHumMarnue MO3HABATEIBHOTO TMpoliecca TpeOyeT MPUMEHEHHS MOJIeIeh
3HAHUA, AaHAJIOTUYHBIX MOJIENU 3HAHMS M3Y4aeMOT0 SIBJICHHUSA, a Ha 3Tare Myopocmsb AOTOIHUTEb-
HO YYacCTBYIOT CBSI3aHHBIE C HEIO MOJIEJIM BHEILIHEW CPEJIbl.

[Ipouecc MoaenupoBaHUs MO3HABATENbHON NEATENLHOCTH NPOWJLIIOCTPUPYEM Ha IpUMepe
MIPOEKTUPOBAHUSI OHTOJIOTUYECKON MOJIEIIH.

3 lpoekTupoBaHMe OHTONOrMYECKON Moaenu

[TpoexkTrpoBaHNE OHTOJOTUUYECKONW MOJAEIN MOKHO pa3/IeUTh Ha TPU dTama: Co3/1aHue MOJEIN
JaHHBIX (OmpezeNneHre cocTaBa MOenu 3HaHus B TepMuHosoruu ®. Tapacenko u uHpopManuu — B
tepmuHax P. Axodda [1, 2]), co3manre Moaenu 3HaHUS U COMOCTABJICHHE TMOJYYCHHOU MOICIH
3HaHUA C UMerIUMcs 3HaHueM. [Ipouecc NMpoeKTUpOBaHUS OHTOJOTMYECKOW MOJENH IMPOUILIIO-
CTpUpYEM MPUMEPOM CO3AaHUS MOJENIN YPOBHEH yIpaBieHHs CIOKHBIM 00beKTOM [16]. Ponb mep-
BUYHBIX JaHHBIX MPU CO3/JaHUU OHTOJOTMYECKOW MOJIENIM UIPAIOT CJIOBA €CTECTBEHHOTO S3bIKA.
KiroueBsim crioBom BeiOpannoit [1pO sBnsieTcs ynpasnenue.

Ilepgwrii 5man (OATOTOBUTENbHBIN) peann3yercsi CIeAyoLel Mocie0BaTeIbHOCTRIO 11aroB
(cm. pucyHoK 4).
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1)
2)

3)

4)

5)

6)

7)

C Hauano ) ﬂ

Bamganue KC —— HET

ITouck maHHBIX,

cBs3anHbIX ¢ KC Bce nonsrus

Aa—

[1pO2
OT16op onpeneneHmit 3
KC aJlaH e TepPMUHA
Br16op nnu co3znanue IpunsTs 3a KC
ompenenenust KC

]

( Komnen )

Nzeneuenue CII u3
onpeznenenus KC

o

Pucynok 4 — briok-cxema anroputma co3aHusl MOJIENIN JaHHbBIX

3amanue kmodeBoro ciosa (KC) mist moucka cBsi3aHHO#M ¢ HUM UHpopManuu. B mpumepe kaue-
CTBE HAYaJIbHOTO KIFOYEBOTO CIIOBA IPUHUMACTCSI ynpasieHue.

OcymiecTBisieTcst MOMCK HH(POPMAIUK 110 KIIIOYEBOMY CJIOBY. Pe3ynbTar momncka — u30bITOYHAS
uH(popmManius (CbIpble JaHHBIE), CBS3aHHAS CO CJIOBOM yHpasgieHue.

HckmrouaeTcst Bcst mHGOpMAIus, HE OTHOCSINASACS K OMpEeAETICHUAM KIt04eBoro cioa. OtceB
HEHY>KHOM HH(OpPMAIM MOXHO COBMECTHTHb C TMOWCKOM CJIOBA ynpasieHue, KOHKPETU3UPys
CBSI3aHHYIO ¢ HUM WH(OPMAIIHIO CIEIYIOUIMM 00pa3oM: onpeodenenue nowamus ynpasietue. Pe-
3ynbTatT noucka — oOpaboTanHast uH(GOpMaIKs B BUJIE ONIPEACICHUI MOHATHUS yHpasieHue.
OcymecTBiseTcss BbIOOp MPUEMIIEMOTO OMNPEICIICHUS] TOHATHS ynpasieHue 1O KPUTEPUIO
HauOomb1Iel oOuHOCTH. Ecu HU 0HO U3 OmpeneseHnii He OTBeYaeT 3TOMY KpHUTeputo, ¢hop-
MYJHPYETCsi HOBOE OIpeJieNIeHue, coJepKalliee CylniecTBEeHHbIe IPU3HAKU BCEX YAaCTHBIX OIpe-
nenenuit. B [17] 0600mEnHoe onpeneneHne MmoHATUs ynpasieHue chOpMyITUPOBAHO KaK 8bIpA-
bomka u ocyujecmeieHue 8030elcmsuil 00H020 0bvekma (cybvexma ynpaegienus) Ha Opyeou
00vekm (0bvekm ynpaenenus), NpeoHAHAYeHHbIX Ol NOOOEPHCAHUS €20 YCMOUYUBOCMU U
paszeumus.

W3 npuHsATOrO onpeaeneHus MOHATHs U3BJIEKAIOTCS CYIIECTBEHHbIE IpU3HaKku. B onpenenenun
TIOHATHUS YNpasieHue UMU SBISIIOTCSA 8bIpabomKa 6030elicmeus, cyobekm ynpasieHus, 0o6vbekm
YNpasnenuss, yCmoudusoCcmy, pazeumue.

[Toxa He chopMyTMPOBAHBI ONPEACIICHUS ISl BCEX CYIIECTBECHHBIX MMPU3HAKOB U3 ONpPEACICHHUS
KC, ouepennoii cymecrBennsiii npusnak (CII) npuaumaercs 3a KC s moucka ero omnpejene-
Huil. [lepeiitu k myHKTY 1.

[Tpouecc pacmmpenus nonstuit [IpO nmpogomkaercs g0 noctukenus umu rpanun [pO, onpe-
nenseMbIX paspadboTunkom Monenu. B kauectBe KC i moucka ompesneneHui Ha3HA4YalOTCA
CBOWCTBa, XapaKTepU3YIOIINE TOHITHE ynpasiienue, TaKne HAIPUMEp, KaK yApasisiemMocms 1
Habnodaemocmy. [Ipolieypa JOrHuecKoro BEIBO/Ia POJICTBEHHBIX MOHSATHI MOKET JOTOTHSITh-
sl IOHATHUSIMH, HAIIPAMEP, cucmemd, pacCKpblBaeMoe yepe3 e¢ BEeIeCTBEHHBIE, YHEPTeTHIECCKHE
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1 WHPOPMALMOHHbIE CBOWCTBA, Kauecmeo, KOTOPBIM OlLlEHUBaeTcs cuctema W T.1. Iloka He
onpenaeneHsl Bce moHATus [IpO, HazHauuTh B KauectBe KC nccnenyemsplii TEpMHUH U TIEPEUTH K
MYHKTY 1.

CdopmMupoBaHHOE MHOKECTBO MTOHSATUI TIPEICTABIISIET COOOM COCTAB MOJICIIA 3HAHUSI.

Bmopoiui sman nipoeKTUPOBAHUS OHTOJIOTMYECKON MOJIEIIH COAEPKUT BBISIBIICHUE CBA3EH MEXK-
Ny TIOHATHSIMH, BOLIEIIIUMHU B COCTAB MOJENH. Y CTAHOBJICHHBIE JIOTUYECKHUE CBSI3U MEXK]y TIOHITH-
SIMHM HEJIb3sl IIPUHATH 3a OKOHYATEJIbHOE OTHOLLEHUE HAa MHOYKECTBE MOHATHH. OmpexneneHa JHIIb
UX IPUHAIEKHOCTh n3ydaeMoi [IpO, uro XxapakTepu3yercs OTHOIEHUEM 21eMeHm-KIdACC.

Mexny NOHATUAMHU OHTOJOTMYECKOW MOJIENH YCTAHABIMBAIOTCS CIEAYIOIINE TUIIBI CBA3M: JIO-
rudeckue (poJ-Bui, IIeJI0e-4acTb, OOBEKT-aTpuOYT, MpPHUUYMHA-CIIEICTBHE), IMPEJAMETHbIE, Kaye-
CTBEHHBIE U KOJIMYECTBEHHbIE CBsA3U. KONMMUECTBEHHBIE OLIEHKU XapaKTEPU3YIOT CTENEHb 3aBUCHU-
MOCTH 3JIEMEHTOB MOJIEM B CTAaTHYECKMX MOJENSAX W MHTEHCHUBHOCTh OOMeHa HH(oOpmaluei
(3Hepruei, BeeCTBOM) B TUHAMUYECKUX MOJENAX. BpIsBIEHNE TUNA CBSA3HM OCYLIECTBIISIETCA I10-
MapHBIM COIOCTABJIEHUEM MOHATUN MoJenu. Mojieslb ¢ YyCTaHOBJIEHHBIMH CBSA3SIMU MEXIY €€ die-
MEHTaMU TPeACTaBIIeT COO0N 3HAaHUE «KAK YCTPOCHOM.

OHTONIOTMYECKOE MOJIETUPOBAaHUE 3aKIII0YaeTcs B 00X0/1e BEPILIMH CEMAHTUYECKON ceTu. 3Ha-
HUE «KaK JCHCTBYEeT» B OHTOJOTMYECKOM MOIEIH MpeicTaBiseT cO0il COBOKYITHOCTh MPaBUII BBIBO-
Jla U OpraHu3alUi0 X NpUMeHeHus. B psne ciayyaeB OHO OKa3bIBae€TCsl OYEBUAHBIM HA MHTYHUTHUB-
HOM ypoBHe. [IpocTelimiuM nmpumMepoM MPUMEHEHHUs MPaBUII BBIBOJA B CEMaHTHUYECKOM CETH SABIIS-
€TCsl HaXOX/IeHUE MPUUYNHHO-CIIEJACTBEHHON LENOoYKd (akTOpoB, MOCIEI0BaTeNbHAs aKTUBU3ALUS
KOTOPBIX TPUBOJUT K POCTY WIJIM YMEHBIIEHUIO BBIXOHOTO (paKTopa.

3HaHHUE «KaK JIEHCTBYET» eIl HE MMEET MPaKTU4YecKoro BoruioueHus. OHO MposBiIsETCS B
YMEHHUU BOCHOJIb30BATHCSI MOJAEIBIO MOMyYEHHOTO 3HAHUA, YTO TPEOYET OCBOCHUS CPEllbl MOAEIU-
poBanust. Ecnu ero siBisieTcss MO3r IOJIb30BaTelNsl, TO TpeOyeTcs 03HAKOMJIEHHE ¢ MOJIENbIO U Ipa-
BUJIAMH BBIBOJA. Ecnu 3TO mporpaMMHas cructemMa, HeOOXOAMMO O3HAKOMHUTHCS C €€ SI3bIKOM U
MIPEICTaBUTh MOJIEb 3HAHUS Ha fA3BIKE CPEAbl MOJCIMPOBAHMS, HA KOTOPOM U OCYILECTBISETCS
IIPOLIECC MOJEIUPOBAHMS.

Tpemuit 3man 1103HABATEIBHOTO MPOLIECCA 3aKIIIOYAETCS B COMOCTABICHUH TIOJIyYEHHON MOJIe-
JY 3HaHUS C MMEIOIIMMCS 3HaHUWEM (IIOHMMAHHE) U B ONPEIENIEHUU 00JIACTH €ro NPUMEHEHUs
(MmyapocTts). [Ipu monoXXuTeabHOM UCXOZAE COMOCTABJICHUS HOBas MOJENb 3HAHUS BKIIOYAETCS B
COCTaB CYILECTBYIOUIMX Mojeneil. [Ipu oTpunaTebHOM MCXO0/€ COMOCTaBICHUs IPUHUMAETCS pe-
HIEHUE O MMOUCKE IPYroi MOJEIN 3HAHUS, COTJIACYIOLIEHCs ¢ TEKYIIEH MOJIENIbIO BHEIIIHEN CPEJIbI.

4 MopenupoBaHue npouecca No3HaHuUA

B npornecce no3Hanus ¢ IPUMEHEHUEM MPEATIOKEHHBIX TUTIOB MOJIETICH ClIeyeT OTACIUTh M0-
3TarHo GOpMHUPYEMYIO MOEINb 3HaHUs 00 oObekTe nmo3Hanus (OI1) ot 3HaHUS, UCTIOJIB3yEeMOTO JIJIst
co3nanus 3Toi Mojaenu. HazoBém 310 3Hanue uncmpymenmanvuuim (cokpaméuuo M3), mockoibky
OHO HCTIONB3YeTCs KaK MHCTPYMEHT 11l (hopmMupoBaHusi HOBOro 3HaHusA. Kaxkmast mporemypa mepe-
X0JIa OT OJHOTO K JAPYroMy 3TaIly MOo3HaHUsI TpeOyeT MPUMEHEHHsI CBOMX THIOBBIX Mojenei. Pac-
cMoTpuM B3aumozerctere mojenei M3 u OIl Ha kaxxaoM 3Tane nmo3HaBaTesnbHOro npouecca. Ecimn
MPEATOJIOKHUTh, YTO TMPOLIECC MO3HAHUSI HaduHaeTcs ¢ Mo0bum maHHbBIX 00 OIl u 3aBepraercs
MYAPOCTBIO, KaK YMEHUEM MPABHIIBHO MPUMEHHUTD TOJYYCHHOE 3HAHNWE B KOHKPETHON O0OCTaHOBKE,
TO MOJICIIMPOBAHKE TPOIlECcCca MO3HAHUS JTOJKHO OXBATHIBATh KAaK MOJTAMHO MpeodpazyeMyro Mo-
nenb 3HaHus 00 OIl, Tak u mpuMeHsiembie Ha Kaxkaom dtane moaenu U3. Monenu U3 u cpenbr Mo-
JEUPOBAHMS, YUACTBYIONIME B (POPMHUPOBAHUS MOJEIH 3HAHMS HAa KaKJOM dTare IMO3HaHUs, CBe-
JICHBI B TaOJMIly 2, T/Ie HAUMECHOBAHUS BCEX 3TAIlOB MMO3HABATEIBHOIO TPOIECCa COOTBETCTBYIOT

PHUCYHKY 3.
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Tabnwma 2 - Dtansl MOACTHPOBAHUS TIO3HABATEIFHOTO TIpoIIecca

Ne | HaumeHoBaHue Mopenun  uHCTpyMeHTanbHOro | Mopenb 3HaHUS Mopnenu cpenbl
Jramna 3HAHMS MOJICITPOBAHHS
1 ChIpble TaHHBIC CD- u O-momenmn <A, D> C®-monenb XpaHeHNs,
TOMCKa UCTOYHUKA JIAHHBIX O-Mozenu 3arpy3KH | 3amnpoca
JlaHHBIX B B[
2 Oo6paboTaHHbIC O-MO/1eJIb TOATOTOBKH JAaHHBIX <Ay, D> C®-moaenb XpaHeHus,
JTaHHbBIC O-Mozenu 3arpy3KkH U 3amnpoca
JlaHHBIX B BJ]
3 | Uudopmanus @d-Moj1eN11 KI1accoB, <Ay, F> CD-Mozenb XpaHeHus,
O-Mmozenpb KiraccuuIpoBaHus AW/ Rn O-Mozenu 3arpy3Ku M 3ampoca
JaHHbIX B B]]
4 | 3HaHHe C-MO/1eI1 OTHOIICHUH, <4, R, R4, R, C, | CD-monenn 6a3bl 3HAHUMH
«KaK YCTPOCHO» O-MoJenH CTPYKTYPUPOBAHHUS >
5 | 3nanue O-MofeInb pemeHus <X, 7Y, O, fu, [, & | O-MOznenu BbIBOIA 3HAHUS
«KaK JICUCTBYET»
6 | Ymenue O-Mofenb aHanu3a CDOOM-monensp | M- u O-monenu
CpeJibl MOACITUPOBAHUS CpeJlbl MOACITUPOBAHUS
7 | Ilonumanue O-Mofenb aHanu3a IMoareBepxxnéunas | Ananoruunsie CO-mMoaenu
HEIIPOTUBOPEYHUBOCTHU CDO-monens 0a3bl 3HAHUI
8 | MyapocTtb O-MoJienb aHajan3a COOTBET- <COOM, M> M- u O-mozenu BHEIIHEH
CTBUS Cpelnbl
1) Cblpble OaHHble SIBISIIOTCS pe3yjabTaToOM I[O6BI‘H/I JAHHBIX U3 HaﬁﬂeHHOFO HNCTOYHHUKA JAaHHBIX

2)

3)

[18, 19]. Ha aTom stamne B kauecte M3 npusnekatorcst MHOroypoBHeBble CD- u O-moaenu no-
MCKa UCTOYHUKA TaHHBIX. [[pUMEHUTENBHO K MPUBEAEHHOMY MPUMEPY 3TH MOJENIU MPEICTaB-
JISIOT KAaTalloTH JIUTEPATYPHBIX UCTOYHHKOB M CIIOCOOBI TIOMCKA HY)XHOH WH(POpMAIUU C TIPU-
MeHeHHeM cooTBeTcTByomuX O-moneneid. B obmeM ciyyae pe3yabTaToM IMOHMCKa SBISETCS
HaydalbHAas MOJEINb 3HAHUS <Ay, 0>, TA€ Ay MPENCTaBIsAET cO00M MHOKECTBO CBHIPBIX (HEOO-
paboTaHHBIX) JAHHBIX, HAIpUMeEp, cloB n3ydaemoi I1pO.

[Ipn MammMHHON peanu3aluy MO3HABATENBLHOTO Mpoliecca JaHHbIe (PUKCUPYIOTCS B 0ase naH-
Hbeix (bl), nns gero npoextupyrotcs ER-monens (CO-monens) u O-monenu npoueayp 3arpys-
KM U 3a1ipoca JaHHbIX.

Oobpabomannvie Oannvte. Culpble JaHHBIE MOJBEPralOTCs IMPEABAPUTEIHLHON 00paboTKe.
Hanpumep, oHa MOKET COCTOSITh B BbIICICHUHN M3 HallICHHBIX JaHHBIX OMPEICICHUN ouepe-
Horo TepmuHa [IpO. Tlonyyaemas Mozenb MPEIMETHOTO 3HAHUS <Ay, &> CONEPKUT MHOXKE-
CTBO 00pabOTaHHBIX JaHHBIX A.;. [IpenaBaputenbHas oOpabOTKa JAHHBIX MOXKET MPEAIISCTBO-
BaTh UX (Qukcauuu B BJ| ¢ nenpto skoHOMUM €€ 00bEMa.

Hugpopmanyusa. llon nadopmanueii, TpedyeMoit sl CO3TaHMUS OHTOJIOTUIECKON MOJIENH, TOJI-
pa3yMeBaroTCsl OMpe/IeleHHs BCeX BKIIIOUEHHBIX B MOjeNb MoHATUN. Ha aTom stane popmupy-
eTCsl OlpesieNieHUe, CoJieprKalllee CYIIECTBEHHbIE MPU3HAKK BCEX YACTHBIX OINpeNeNeHU Kax-
JI0OTO TMOHATHA. DTa ONepalusi COOTBETCTBYET (HOPMUPOBAHHIO KJlacca orpeeeHuii 0600mEn-
Horo mnonstus. CnemoBarenbHo, M3 3TOro stama NOMKHO coaepkatb PO-MOAEIM MOHATHIA-
KJIaCCOB.

[Iponenypa xmaccuduimpoBanus (GopMUPOBAHHUS KJIACCOB) BBIMOIHIETCS C MPUMEHEHHUEM OT-
HOIIIeHUs1 Kiaccupukanuu Ry, (C-moaenu Ha MHOXecTBe A,y;) U O-monenu kinaccuuuupoBa-
Hus. Pe3ynbratom »Toro mporecca sBisieTcsi GaKTOP-MHOXKECTBO Aqy/Ryy. DIEMEHTBI KaKI0TO
KJIacca M0 OTHOLIEHUIO Ry, MPECTaBIAIOT cO00M MHOKECTBO: Ay/Ry = {X/Rr: x€ALY, k=1m.
o tepmunonoruu [1] k-it kmacc AR, k =1,m, npencrasnser coboit cocmas (Hyab-rpad

(byHKINH 57IEMEHTOB) k-1 MOJIEIIN 3HAHMSL.
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4) 3unanue «kak ycmpoenoy». Jns CTPYKTYpUpPOBaHUS k- Mojenu 3HaHUS ucHonb3ytorcs C-
MOJIEJIM TUIIOB OTHOIIEHWH HAa MHOKeCTBaX JaHHbIX. Ha ocHoBe ®-mopenei kinaccoB u O-
MOJIENN CTpYyKTypupoBaHusa cosnaércsi Cd-monens 3HaHMs. [ ompezneneHus B3aUMOCBS3U
MIOHATHM Ha OCHOBE YMCJICHHBIX JTAHHBIX HCIIOJIB3YETCS KOPPEILMOHHAs MaTpuua. Beicokoe
3Ha4YeHHEe KOd(pUIMEHTa KOPPENALUU YKa3blBaeT Ha HEOOXOIMMOCTh aHalIM3a Ha MpPeIMeT
BO3MOJKHOHM COJIepKATEIHbHOU B3aUMOCBS3U TOHATHH. [Ipu e€ Hammuuu GpopMupyeTcsi OKOHUYa-
tenbHasg CO-monens [pO.

5) 3nanue «xax oeiicmeyemy. Pazpemmmocts CO-monenu [IpO obecneunBaetcs pazpadotkoit O-
mojenu. [Tonyuennas COO-mozaens npeacrasiser codoit moaens 3Hanus [pO.

6) Ymenue ucnonvzoBanue COO-Moaenu MONTYYEHHOTO 3HaHUS TpeOyeT ocBoeHuss M-moxaenu
cpenpl Mmoaenuposanusa. C npuMenenueM O-monenu a”anuza cpeabl MozenupoBanus CPO-
MO/I€JIb HOBOT'O 3HAHUS NPEJCTABISIETCS U PELIACTCsl Ha A3bIKE CPE/ibl MOJECINPOBAHHUS.

7) Ilonumanue. J1j1 NOATBEPAKAECHUS IPABUIBHOCTH MTOJIYYEHHON MOJIEIMN 3HAHUS IIPUBIICKAOTCS
C®- n O-mozmenu aHaNOTMYHOTO 3HAaHWS. [IpM HENMPOTUBOPEUMBOM HCXOJAE COINOCTaBICHUS
C®O-monenu HOBOrO 3HaHUS C MMEIOIIMMCS 3HAHMEM, BBIIIOJHEHHOTO C IPUMEHEHHEM HH-
ctpyMmentanbHoi O-monenu, COO-Moenp BKITI0UAETCS B COCTAB UMEIOIIETOCS 3HAHMS.

8) Myodpocms. ]l OLEHKM NPUMEHHMOCTH HOBOIO 3HaHMs IpuBiekatroTcss M- m O-Moxenu
BHEIIHEN cpenbl. 110 moIoKUTENbHOMY pe3yIbTaTy moucka M-Moenu BHEIIHEW Cpeabl, COOT-
BercTByoIed COOM-moneny, MPUHUMAETCS PELLIEHUE O BO3MOKHOCTH €€ IPUMEHEHUS.

3aknroyeHue

Ha ocHoOBe Mojenu s3bIKa MPEIUKATOB MEPBOro MOpsiaKa (opMaM30BaHbI CBOMCTBA, TPUCY-
e ar060i Moaenu. Tumsl Moaenei, peaau3yroliue 3TH CBOMCTBA MO OTJEIBHOCTH U B COBOKYII-
HOCTH, 00pa3yroT 6a3uc popmMaabHBIX MOAEIIEH, HEOOXOAUMBIN U TOCTATOYHBIN AJis (hopMaTr3auu
npoliecca MOJAECIMPOBAaHUs. 32 OCHOBY MOJAEIIMPOBAHUS [MO3HABATEIBHOTO MPOLECCa IPUHSATA «I1H-
pamuaa no3Haaus» P. Akodda. IIpormece momydernst HOBOro 3HaHUS pa3AeiéH Ha Tpu 3tamna: Gop-
MUPOBaHUE MOJIEH JaHHBIX (COCTaBa MOJENU 3HAHUS), CO3JaHIe MOJENIN 3HAHUS U COMTOCTABIICHUE
MOJTy4YEHHOM MOJIENM 3HaHUS ¢ UMEIOIIMMCS 3HAaHHEeM 00 aHaJIOTUYHBIX MOJEIISX U BHEIIHEH cpefe.
BBeﬂeHO MOHATUC NHCTPYMCHTAJIBHOI'O 3HAHUS, KOTOPOC UCIIOJB3YCTCA JI BBIIIOJIHCHUA BCCX 3Ta-
OB ITO3HABATEJILHOI'O MTpoLiecca.
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FORMALIZATION OF THE COGNITIVE PROCESS
USING THE BASIS OF MODELS
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Abstract

All human mental activity is a modeling of its external and internal world and is based on the application of models.
The cognitive and constructive activity of man can’t be imagined through the immense variety of particular models he
uses. The paper proposes the structural, functional and operational components inherent in different degrees of any
solvable model. The universality of the components is explained by their belonging to the model of the predicate lan-
guage of the first order, which is the basis of any mathematical models. These basic properties of the model are used to
describe the model of knowledge acquired by a person in the process of understanding the surrounding and internal en-
vironment. The cognitive process itself is also carried out with the use of models called models of instrumental
knowledge. As a basic model of the cognitive process, the "pyramid of cognition" of Ackoff is adopted. The concepts
used in it are defined. Each stage of the formation of a model of new knowledge and the instrumental knowledge used
to acquire it is described using basic models, which allows us to represent the cognitive process in terms of modeling.
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Citation: Mikoni SV. Formalization of the cognitive process using the basis of models [In Russian]. Ontology of design-
ing. 2018; 8(1): 35-48. - DOI: 10.18287/2223-9537-2018-8-1-35-48.

OHTONOTHS MPOSKTUPOBAHUS, TOM 8, Nel(27)/2018 47



CDOpMa]lMS’ClZ/[u}Z nozHaeamellbHo2co npoyecca Ha OCHoee bazuca mooenetl

Acknowledgment

The author is grateful to Corresponding Member of the Russian Academy of Sciences R.M. Yusupov for providing
materials on the topic and useful advice. The studies carried out on this subject were carried out with the financial sup-
port of the RFBR grant 17-01-00139 within the framework of the budget theme 0073-2018-0003.

References

[1] Tarasenko FP. Modeling and the phenomenon of man. Part I. Modeling - the infrastructure of human interaction

with reality [In Russian]. — Moscow: Nauchnye tekhnologii, 2012.

Akoff R, Grinberg D. Logic-linguistic models in control systems [In Russian]. — Moscow: Ehnergiya, 1981.

Kolmogorov AN, Dragalin AG. Introduction to mathematical logic [In Russian]. — Moscow: Publishing house

MSU, 1962.

Kurosh AG. Lectures on general algebra [In Russian]. — SPb.: Lan’, 2007.

Hovanskij AG. Topological Galois theory. Solvability and insolvability of equations in a finite form [In Russian]. —

Moscow: Izd-vo MCNMO, 2008.

[6] Voevodin VV, VoevodinVIV. Parallel Computing [In Russian]. — SPb.: BHV-Peterburg, 2002.

[71 Tarasenko FP. Applied Systems Analysis: Science and the Art of Problem Solving: A Textbook [In Russian]. —
Tomsk: Publishing house TSU, 2004.

[8] Akoff R, Grinberg D. Transformation of education [In Russian]. — Tomsk Publishing house TSU, 2009.

[9] Gel'vecij KA. Compositions [In Russian]. In two volumes. Compilation and general revision X.N. Momdzhyan. —
Moscow: Mysl', 1973/1974.

[10] Novikov AM, Novikov DA. Methodology: Dictionary of the system of basic concepts [In Russian]. — Moscow:
Publishing house LIBROKOM, 2013.

[11] Yusupov RM, Zabolotskij VP. Conceptual and scientific-methodological bases of informatization [In Russian]. —
SPb.: Nauka. 2009.

[12] Isaev GN. Modeling Information Resources: Theory and Problem Solving [In Russian]. — Moscow: INFRA-M,

2010.

1 GOST 33707-2016 (ISO/IEC 2382:2015) Information technology (IT). Dictionary [In Russian].

1 Mikoni SV. Theory of administrative decision making [In Russian]. — SPb.: Lan', 2015.

] Ivin AA, Nikiforov AL. Dictionary of logic [In Russian]. — Moscow: Gumanit. izd. centr VLADOS, 1997.

1 Mikoni SV. On the quality of ontological models [In Russian]. Ontology of Designing. 2017; 7(3): 347-360. DOI:

10.18287/2223-9537-2017-7-3-347-360.

[17] Mikoni SV. Formalization of definitions of concepts as a condition for improving the quality of content models [In
Russian]. Proc. XX Int. Conf. on Soft Computing and Measurements SCM-2017, 24-26.05.2017. — SPb.:
SPbGETU (LETI). 2017: 19-22.

[18] Chen MS, Han J, Yu PS. Data mining: an overview from a database perspective. Knowledge and data Engineer-
ing/ IEEE Transactions. 1996; 8 (6): 866-883.

[19] Pyateckij-Shapiro G. Data Mining and Information Overload [In Russian] / Introductory article to the book:
Barsegyan AA, Kupriyanov MS, Holod II, Tess MD, Elizarov SI. Data and Process Analysis [In Russian]. - SPb.:
BHV-Peterburg, 2009.

—
W N
—_

— —
W
[ihuti B

[13
[14
[15
[16

CBepeHusa 06 aBTOpE

Mukonu Cmanucnae Bumanvesuu, 1936 r. poxnenusi. Okondwms JIGHUHTPaJCKUH HHCTUTYT
HHXEHEPOB JKEJIE3HOIOPOKHOTO TpaHcnopTa uM. O6pasmosa B 1963 r., a.T.H. (1992), npodec-
cop (1994), Benymuii HayuHblid cOTpyaHUK CaHKT-IleTepOyprckoro HHCTUTYTa WHHOPMATHKH
u apromarm3anuu PAH. Unen Poccuiickoli acconmanuu UCKyccTBeHHOro nHTeuiekTa (1998). B
criucke nmyomukaruii 6osiee 290 pabot, u3 HUX 2 MoHOTpaduu U 7 y4eOHBIX TOCOOHIA B 00JIaCTH
TEXHUYECKOW JIMarHOCTHKH, AUCKPETHOW MaTeMaTHKH, CHCTEMHOTO aHajKu3a, TEOPHH MTPUHSITHS
PpELICHUH, HICKYCCTBEHHOT'O HHTEJICKTA.

Stanislav Vitalievich Mikoni (b. 1936) graduated from the Obraztsov Institute of Engineers of
Railway Transport (Leningrad) in 1963, D. Sc. Eng. (1992). Professor (1994). He is Russian
Association of Artificial Intelligence member (1998). He is author and co-author of more than
290 publications in the field of technical diagnostic, discrete mathematic, system analyses, arti-
ficial intelligence, decision making theory.

48 N127)/2018, v.8, Ontology of Designing



FO.B. Cnoowcenuxuna, A.B. Pacmseaes, U.1O. Kyxno

YK 821.161.1

ABTOPCKUW TEPMUH: K ONPEQAENEHUIO MOHATUA
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AHHoTauunA

ABTOpBI CTaTbU KOHCTATUPYIOT, YTO B COBPEMEHHOM OTE€YECTBEHHOM TEPMHUHOBEICHHU OTCYTCTBYET IO-
HATHE U JCQUHUIIS aBTOPCKOTO TepMHUHA. TpaJuIIMOHHON SBISETCS TOYKA 3PSHUS, YTO aBTOPCKHUHA Tep-
MHUH - 3TO TEPMHH, aBTOPCTBO KOTOPOTO JOCTOBEPHO M3BECTHO JHOO 3TO TEPMHH, HA3BaHHBIA B YECTh
MIEPBOOTKPHIBATEISI HAYYHOTO SIBICHUS. ABTOPBI CTAThH CUUTAIOT JAHHBIN ITOAXO]] OIMMOOYHBIM U TIPE-
JaraloT COOCTBEHHYIO THITOTE3y: aBTOPCKHH TEPMHH CYIISCTBYET TOJBKO B MpeAesax OpWUTHHAIBHON
HAYYHOH THITOTE3bl. JTa TUIIOTE3a OMHUCHIBACTCS CHCTEMOW B3aMMOCBSI3aHHBIX IMOHATHN U TEPMUHOB, II0-
9TOMY H30JMPOBAHHOTO AaBTOPCKOTO TEPMHHA HE CYIIECTBYEeT. ABTOPHI CTaThU IPEIIararoT COOCTBEH-
HYI0 Je(QUHHUIMIO aBTOPCKOTO TepMUHA. ABTOPCKHIA TEPMHH - CO3JJaHHBIA B paMKax KpeaTHBHON Hayd-
HOM KOHUEMIMU CIEeLHAIbHBIA 3HAK, JJIEMEHT CHUCTEMbl MOHATUM, B3aUMOCBS3aHHbIN C IPYTUMH TEPMHU-
HaMU U IMOHATUIAMHA OpI/IFI/IHaHBHOﬁ TUIIOTEC3bI, COOTHOCHMBIﬁ HOCUTCIISIMU sI3bIKa AJI CIICHUAJIBHBIX IIC-
Jiel ¢ KOHKPETHON aBTOPCKOM uyieeid, HeoOIENPHHATON HayYHOW KapTHHOW MHpA.

Knrwueswvie cnosa: mepmMuHoaocUusd, mepmuHolocudecKkoe noe, a@mopcxuz? mepmMmuH, asmopcKasl UHmMeH-
Yus, HAQyuYHas meopusl.

Lumuposanue:  Cnooicenuxuna, FO.B. ~ ABTOPCKMI  TEpMHH: K  OIpPEIOCICHUIO  TMOHATAA  /
10.B. Cnoxennknna, A.B. Pactsraes, N.}O. Kyxno // Onrtonorms mpoektupoBanus. — 2018. — T.§,
Nel(27). - C.49-57. - DOI: 10.18287/2223-9537-2018-8-1-49-57.

BBepeHue

B 1961 r. B cbopuuke «Bonpocsl TepMHUHOIOTHIY ObLIa OMyOJUKOBaHA (hyHIaMEHTAIbHAs CTa-
T A.A. Pedpopmarckoro «HUro Takoe TepMuH u TepMmuHOJIOTUS [1]. MicX0ms U3 3TUMOI0THYECKO-
I'0 3HaYEHUS CJI0BA TEPMHUH - «TPAHMLIA, IPEJIE», aBTOP OTTPAHUYWII OT CBOWCTB U IPU3HAKOB CJIOB
A3bIKa CBOMCTBA M NPHU3HAKHU CIIOB HAyKH, KOTOPBIE CUEN BO3MOXHBIM pacCMaTpUBaTh B paMKax
TEPMHUHOJIOTMUYECKOT0 Mojsl. OCHOBHOE KOTHUTUBHOE OTJIMYME TEPMHUHOB - 3TO NPUHIUIHAIBHAS
CBSI3b C CUCTEMOW MOHATUN Kakoi-mn0o Hayku. Tepmunsl, mo A.A. PedhopmaTckomy, UMEIOT Tpsi-
MO€ OTHOILIEHHE K MOTPEOHOCTAM TEOpPEeTHYEeCKOM MbICIU. VX KoimdecTBO B JIOOOH Hayke WM
Hay4YHOM HaIlpPaBJICHUU HCUUCIMMO, OHHM CIYXaT JUIsl CJIOBECHOTO OTPa)K€HUsSI CUCTEMbl MOHATUMN
JAHHOM HaYyKHU.

Jljis TepMHHA Ba)K€H HE KOHTEKCT yIOTpeOeHus], a TEPMUHOJIOTHUECKOE 110JIe, BHYTPU KOTOPO-
ro TEpMHUH OJHO3HA4Y€H. «OJIMH U TOT ’K€» TEPMHUH B PA3HBIX TEPMHUHOJIOTHUYECKUX MOJISIX - CYTh
OMOHHM, TaK KaK CBS3M (UKCHPYEMOTO0 TEPMHHOM TMOHSATHUS B pa3HBIX HAyKax Pa3UYHbL. DTH pas-
HbIe «KOOPIMHATHBIE CETKW» IMO3BOJSIOT TOBOPUTH 00 MAMOMATUYHOCTH M MapaJIurMaTUYHOCTH
TEPMHHOJIOTMYECKOI0 MOJI KaK/10M HayKH WJIM Hay4dHOIO HampasiieHus. Eciu u3BeCTeH «TepMu-
HOJIOTUYECKHUI KW, TO TEPMHUH MOXKET >KUTh CaMOCTOSITENIbHOM JKU3HBIO U OBITh MOHATHIM BHE
KOHTeKcTa [1].

Barnsaasr A.A. Pepopmarckoro ieriau B OCHOBY COBPEMEHHOT'O TOHUMAaHUS CYIIHOCTU TEPMHU-
Ha, XapaKTepU3YIOLIErocsi TpeMsi OCHOBHBIMM ITPU3HAKAMU:

1) TepmMuH 0003HAYAET CHIEIUAIBHOE TTOHSITHE;
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2) neduHUIMS TEPMUHA CITY>KUT SKBUBAJICHTOM €r0 MOHSATUHHOTO 3HAYEHUS, TEPMUH U JIedu-
HUINS B3aNMO3aMEHUMEI,

3) TepMUH CHCTEMEH, 32 TEPMUHOM CTOUT HE OJHO MOHSATHE, & BCSI COBOKYIHOCTh B3aUMOCBSI-
3aHHBIX TOHITHH.

JledbuHnnus oTpaxkaeT ero CUCTEMHBIC CBSI3M U MECTO B TEPMHUHOCHCTEME [2].

1 MCTOpVIFI onpeaperneHnsa n npeactaBrfieHUA aBTOPCKOro TepmMuHa
B TepMnHoBeaeHuUn

Uto Takoe aBTopckuii TepMuH U TepmuHoiorus? A.Il. JIpsiuenko B aHHOTarmu «CioBaps aB-
TOPCKHUX TEPMUHOB, MOHATHI U HA3BaHMIT» B 000CHOBaHUE CiIoBHUKA U3 3700 TepMUHOB muiieT: «B
CJIOBape MPUBEJEHBI JUIIb TOJIBKO T€ TEPMHUHBI, ABTOPCTBO KOTOPHIX JOCTOBEPHO WJIM IOYTH J0-
CTOBEPHO M3BECTHOY [3, ¢.2]. DTO 3HAYMT, YTO ABTOPCKUM TEPMUHOM JIEKCUKOTpad) CUUTAET CIeLH-
AJIbHYIO SI3bIKOBYIO €IMHHUILY, BHIWICHEHHYIO U3 TEKCTa C YCTaHOBIIEHHOM aTpubyuuei. Hampumep,
«aboomunanusayus cepoya — HazBanue B 1957 r. npeanoxun I'.A. PeiinGepr. PeitnOepr o603Haumn
UM CBOEOOpPa3HBIN CIIOCOO JIeYeHHs] XPOHUYECKOW KOPOHAPHOW HEN0CTaTOYHOCTH...» [3, c.5]. Ta-
KOH IOJXO0J] BBI3bIBAET HECKOJIBKO BOIPOCOB.

Bo-niepBbix, A.Il. [IpssueHKO OMEIIAET B CIOBAPh TaK Ha3bIBAEMbIE MEMOPHUAIIbHBIE TEPMHUHBI,
Hanpumep «iucmepuu — Ha3zBanue... B 1927 r. npennoxuin Ilupu B yecTh aHMIUHACKOTO XUPYypra,
co3jarensl AaHTHCENTUYECKOro HampaBiaeHuss B xupypruu Jlxozeda Jlucrepa (1827-1912)»
[3, c.164]. K kakoii cTOpOHE CIIOBApHOI CTAaThU MPUMEHHUMO MOHATHE «aBTOpcKkuii»? K neBoi, To
€CTb COOCTBEHHO JIEKCEME, Ha3bIBalOIIEeH MepBOOTKpbIBaTEN sBiAeHUsI? Mnu k npaBoii, To ecThb ne-
¢buHuIMYN, coolaroniei nMs yeaoBeka, npeayiokusiero ooosnayenue? Takas HeonpeneaEHHOCTh
MOYET MOPOKIATh KOMUIECKHE CHTYAIlHH, KK, HAIPAMEp, C TEPMHHOM «OCIHHAS CHIay .

Bo-BTOphIX, HanpuMep, B CIOBapHOI CTaThe Jiumuil cOOOIAETCs, 4TO «(PaKTUIECKH aBTOPOM
HA3BaHUs JJIEMEHTA SBIIAETCS INBEICKMI XHMHK M MuHepaior Menc ko6 Bepuemmyc, KoTopblit
npenaoxkun ApdBenCcoHy, TOKE MIBEJACKOMY XMMHKY, OTKPBIBIIEMY HOBBIM 3JIEMEHT, Ha3BaTh €ro
mutroHOM» [3, ¢.164]. KoMy e JTOKHBI OBITh OT/AAHBI JIaBPhl YUEHOTO, BBE/IIETO B XUMHUYECKYIO
HayKy MoHsTHe TUTUN? Ero mepBOOTKpHIBATENIO UM aBTOpY Ha3BaHus? IIpu TakoM moaxozie BO3-
HUKAaeT JWJIEMMa: KOro Mbl CUMTaeM aBTOpoM TepmuHa? K 4emy Mbl IpUMEHsIEM IMOHSITHE aBTOP-
ckuit? K Tepmuny win Kk sBieHut0? MoXeM JIu Mbl CYATATh aBTOPOM TE€PMHUHA YUEHOTO, TPEIJI0-
KHBILETO TOJIBKO (hopManbHy10 000JI0UYKY /17151 IMEHOBaHMA Hay4yHoro (akra? Beas camo mouHsTHe,
COOTHECEHHOE ¢ 3TOU (hpopMmoii, ObUTO pa3zpaboTaHO APYTHM HCCICTOBATEICM.

B-TpeTbux, MHOTME HEKOrja CIELIMAIbHBIE JIEKCEMbI B HACTOSLIEE BPEMsI I€TEPMHUHOIOIU3UPO-
BAJIUCh M BOCIPHHUMAIOTCS Kak oOIIeynoTpeOuTenpHbie, HanpuMmep Jopoo3 (I'mmmokpar), opu
(broddon), nocapugpm (Heiinup), nespos (Kymnen), onucogpenus (Kpenenun), nuwesasn yens
(U.UA. Kpynuuk), ncuxoananuz (®pein), paouyc (Pamyc), paznocms (Buaman) u np. Hackonbko
JUI KBaTM(UKALMK TEPMHUHA B KaueCTBE aBTOPCKOTO BAXKEH aClEKT OPUTHHAIBLHOCTU? MOXKHO 1
CUMTATh aBTOPCKUM Ha3BaHHE, HE COOTHOCHMOE B OOIIIECTBEHHOM CO3HAHUM C KOHKPETHOM JINYHO-
CTBIO?

Bonpoc o cooTHoIIEHNH TepMUHA U YeJIOBEKa UMEET MpoJoiikeHune. Eciu Takoro 4éTkoro co-
OTHOIIICHHUS HET, TOo Kak aBTopckue A.Il. J[psueHko MOxkeT KBanu(pUIUpOBaTh (U JeNaeT 3T0) Tep-
MUHBI, UMEIOIIINE HECKOIBKO aBTOPOB WM JIaXKe MPEJI0KEHHbIE KOJUIEKTUBAMU U OPTaHU3aLUSIMH.
Hanpumep, «wiuwaii (lichen) — aBTopaMu TepMHHA SBISIFOTCS HAPOJIHBIE BpadyeBaTelId — JICUIIbl — B
cpelie KOTOPBIX OH BO3HUK» [3, ¢.165]. «Om —3T10T TepMuH B 1861 1. mpenoxun MexnyHapoaHbIi
KoHrpecc anekTpukoB B [lapmxke» [3, ¢.212]. «llukeuxckuii cunopom — HazBanue B 1956 r. mpen-

"B 1884 r B anrmmiickoii xypHane «DIEKTPHKAT PEBBIOY PESTAraNoch BBECTH CIIE OJHY ¢AHHHILY H3MEPEHHS MOIHOCTH — OCITH-
HYIO CHITY, COCTaBJISIBIIYIO OJJHY TPETh OT JIOIIANHON CUIIbL. [Ipum. peo.
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JIOXKUIIA TPyMIa aHTAuiCKuX Bpauei» [3, ¢.230]. Kakum o0pa3om pa3BUTHIO sI3bIKa HAyKu OyIeT
CIOCOOCTBOBATh 3HAHUE, YTO TEPMUH cobauuii 30 UCTIOIb30BAIN «JIPEBHUE ACCUPHUIICKUE U BaBU-
nonckue Bpaun (VIII-VI B mo H.3.)»? [3, ¢.283].

B-4eTBEpTHIX, €ClM MPOU30ILIO0 IEPEMMEHOBAHUE MTOHATHS U HOBBIN 3HAK 3aKpenuics B oOlie-
CTBEHHOW KOMMYHHUKAallUU, OyAeT M B TaKOM ciydae TepMuH aBTopckum? Hampumep, . [lanen
IIPEJIOKUI TEPMUH pazeapusamens. B HacTosIiee BpeMsl 3TOT MPEAMET U3BECTEH KaK CKOpPO8apKa
[3, ¢.260]. K coxanenuro, B coBape OTCYTCTBYET BBEJCHHE W NPEIUCIOBHUE, IIe Obl aBTOP MOT
Pa3bsACHUTH CBOIO KOHLIEIILIMIO aBTOPCKOI'0 TEPMUHA.

B Hacrosiiiee Bpemsi B 0T€YECTBEHHOM TEPMHHOBEJCHUH U TEPMUHOTpa(UU OTCYTCTBYET OJHO-
3HAYHOE OIpE/IEJICHNE aBTOPCKOro TepMuHa. JlyMaeTcs, 4To ONpeaeuTh aBTOPCKUN TEPMUH MOXK-
HO TI0 aHAJIOTUU C MOHSATHEM aBTOpPCKOoe KMHO. M3BecTHBI pekuccépbl Bcex (UIBMOB, HO TOJIBKO
MaJyl0 4acTb U3 TUX JIEHT IPUUYUCIAIOT K KaTErOpUU aBTOPCKOE KMHO. ABTOPCKOE KUHO yJIOBIIE-
TBOPSET PsIIy KPUTEPUEB:

1) oTO0 (UIBM, KOTOPHIN MOTHOCTHIO JIEJIAET CaM PEXKHCCED;

2) TnaBHOE B HEM, HE UTpa aKTEpOB, onepaTopckas padoTa, KOCTIOMbI U MPOY., a aBTOpCKasi HH-
TEHLMS, UJiesl CO3aTENs;

3) pexmuccep CTaBUT Iepen co0oil He KoOMMepUYECKue, MOMYJUCTCKUE 1€, a JJOHECEHUE J10 3pU-
TeJIs CBOMX B3IJISA0B, YOSKACHUM;

4) OH He 3auTphIBACT C AYAUTOPHUEH, HE MBITACTCA €l OHPABUTHCA, Oyly4Hd YBEPEHHBIM, YTO CTO-
POHHHUKOB €T0 B3TIISA0B OyJeT He MHOTO, HO IMEHHO OHH obecrievaT GuiabMy HEIpeXOsIuii
yCIeX, a aBTOpY - NpeObIBaHNE B BEYHOCTH;

5) O0OBIYHO 3TO KMHO HMHTEJIEKTyallbHOE, B HEM MHOTO CHMBOJIM3Ma, OHO HE MAaccoBOe, HE IS
BCSAKOTO 3pUTEIISl, OTHOCUTCS K SJIUTAPHOU KYJIbTYpE.

[TombITKy oOmpenenaeHus: aBTOPCKOTO TEPMHHA C TO3MIMKA MEpeBOJYHMKA MpPEANpUHsIa
B./l. TabanakoBa B MoHOrpaduu «ABTOPCKHIA TEPMUH: 3HAID, HHTEPIPETUPYIO, TEPEBOKY» [4].
Omna cTpatuduuupyer crenuanbHble 0003HaYeHHsI, KOTOPbIE CYUTAET BO3MOXKHBIM 0003HAUUTh KaK
aBTOPCKHE, U OTMEYAET, YTO «...3TO TEPMHH OJHOTO KOHKPETHOI'O 4YeloBeKa — aBTopa» [4, c.141].
TakoBbIMH MOTYT OBITH CIIEIUANbHBIC €IMHUIBI TUNA 30Ha Bbpoka, 30ma Bepuukxe, Ha3BaHHbBIE B
4YeCThb NEPBOOTKPBIBATEIEH. «ABTOPCKUM Mbl CUMTAEM TaKXKe TEPMHH, IPEJIOKEHHBIH KOHKPET-
HBIM YUYEHBIM... ABTOPCKUM B OYKBaJIbHOM CMBICIIE CJIOBa OyAyT TakkKe BapuUaHThl 0003HAuEHUMN
OJIHOT'O U TOTO K€ MOHATHS, IPeylaraéMble pa3HbIMU UCCIIEN0BATENSMH WINA Pa3HBIMHU LIKOJIAMU —
TaK Ha3bIBa€MbIE «TEPMUHBI-TyOJIETEINY [4].

[MpuanunuansHas meicab B.Jl. TabanakoBo# 3akiodaercs B ClIEAyrOIIeM: «ABTOPCKUU Tep-
MUH - 3TO TaKO€ ClielUalbHOE MOHATHE (BBIPAKEHHOE JIF00O0M CTPYKTYpOU MpeUKaTUBHOTO Xapak-
Tepa), 32 KOTOPOH CTOUT COOCTBEHHO aBTOPCKOE MOHUMAaHHE M COOCTBEHHO aBTOpCKasi MHTEPIIpe-
Tauus» [4, ¢.168]. [ToaToMy MakcHMalbHO TOYHBIN MEPEBOJ] AaBTOPCKOTO TEPMHUHA MPeycMaTpHUBa-
€T: MPOBE/ICHUE JTUHIBUCTUYECKOTO U JIOTUKO-TMIOHATUHHOIO aHajn3a, yCTaHOBJICHUE 00b&EMa U CO-
JiepKaHUs TOHATHUS; POBEACHUE KOHTEKCTYaJbHOTO U JUCKYPCUBHOTO aHAINM3a, BCKPHITHE aBTOP-
CKO MparMaTuku TepMuHa [4].

2 [leaykTUBHbIE pa3MbILLSIEHUS,
npeaBapuTenbHoe hopmynupoBaHue aedHULUN

Ecnu TepMHH CylIecTByeT TOJBKO KakK YJ€H CUCTEMbl, BO3MOXEH JIM BOOOIIEe aBTOPCKUI Tep-
MUH WU CIIeyeT TOBOPUTH BCE-TaKM 00 aBTOPCKOM TepMUHOJ0ruu? Tak, IpeacTaBieHUs O COBO-
KyIHOCTSIX SI3bIKOBBIX €IMHMI, OOBEIMHEHHBIX OOLIMM HPU3HAKOM, KAaKUM-JINOO KOMIIOHEHTOM
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3Ha4yeHus1 B 0ojee WM MeHee HayyHOM BUe ObLIM O(OPMIIEHBI YK€ B JIMHIBUCTUYECKUX TpyJax
XIX B., Hanpumep B pabotax M.M. [ToKpoBcKOro®.

B 1931 r. Hocr Tpup B xuure «Hewmerkas jgexcuka MOHATUWHON 00JIACTH MHTEIUIEKTYaIbHBIX
CBOWCTB. McTOpHS SI3BIKOBOTO TOJIS C APEBHEHUIINX BPEeMeEH /10 Havyana 13 B.» omyOarKoBai pe3yib-
TaThl JIOKTOPCKOM paucceprammu, 3ammméHHod B 1928 1.  («Derdeutsche Wortschatzim
Sinnbezirkdes Verstandes. Die Geschichte eines sprachliches Feldes. Von den Anfingen bis zum
Beginn des 13. Jahrhunderts»). UmenHO B 3TOM paboTe ObLIM MPEACTABICHBI TOJOKCHHUS TEOPUH
CEeMaHTHYECKOTO TOJIs, pa3pab0oTaHHON B S3bIKO3HAHUU K KOHILy TPETHEro JAecATHIICTHS XX Beka.
1. Tpup HpeaioXul ceMaHTHUECKH EMKHH, 0Opa3HEIH TEPMHUH ceManmuueckoe none, 3aKpermB-
LIMICS B JIEKCUKOJIOTMH. Vies ceMaHTH4YecKoro nosis mnojiyuusia JajbHeilliee pa3BUTHE B YAaCTHO-
CTH B TpPyJax OTEYECTBEHHBIX MHOTUX S3bIKOBeJOB. CloBapHasi CTaThsl «IOJie» IMpEACTaBlieHa B
«JIMHrBUCTUYECKOM SHUHUKIONEIUYECKOM cioBape» [5, ¢.380-381].

Ha Hamm B3/IsiI, TEPMHH CEMAaHTHYECKOE IIOJIe Helb3s CYMTATh aBTOpckuM. 3aciyra M. Tpupa
COCTOUT B HAaXOJKE yJTaUHOT0 00O3HAaYEeHHUs JUIS HJIeH, y’Ke CYIecCTBOBaBIIMX B Hayke. Ero tepmu-
HOTBOPYECTBO CTaJ0 3aKOHOMEPHBIM UTOIOM Pa3BUTHS OOLIEIMHIBUCTHYECKON Teopunu. OTMETHM,
YTO B A3BIKOBEJIEHUU MHOTO TEPMHUHOB, aBTOPCTBO KOTOPBIX YCTAHABIMBAETCS IO NEPBOMCTOYHHU-
KaM, 3aKpeIuieHO 3a YYEHBIMU B DHIMKIIONEIWYECKUX JIMHIBUCTHUYECKHX CIOBapsX, HO 3TU Me-
Ta3HaKU HE BOCIIPUHUMAIOTCS (PUIIOJIOraMU KaKk aBTOPCKHE.

Hanpumep, no n1aHHbIM «JIMHTBUCTHYECKOTO SHIUKIIONEINYECKOTO cioBaps» [S]:

abaaym (5. T'pamm, c.9), osHauaemoe, oznauarouee (O. ne Coccrop, ¢.343),
azentomunayus (Pp. borm, ¢.17), onomacuonozus (A. Haynep, ¢.346),

aocmpam (M. baproiuy, ¢.19), onnosuyus (H.C. Tpybeukoii, c.348),

axmanm (J1. Tenbep, c.22), onpowenue (B.A. boropomunkuii, ¢.349),

amop@uwie sizviku (A.B. 1nerens, ¢.512), nepepaznodcenue (B.A. boropoauiikuii, ¢.370),
sanenmnocms (C.J1. Kanienscon, ¢.79), npaemamuxa (4.Y. Moppuc, ¢.389),

eunonumus (Jx. Jlations, c.104), npecynnosuyust (I'. ®pere, ¢.3906),

epaghema (b. ne Kyprenn, c.117), peuesoti akm ([x. Octun, c.412),

ouenoccus (H.A. depriocoH, ¢.136), cuenugpuxam (4.Y. Moppuc, c.444),

UHKOpnopupyiowue sA3vlKu, cunxponust, ouaxponus (P. ne Coccrop, c.451),
uzonupyrowue azviku (B. pon I'ym6onsar, ¢.512), cyocmpam (5. Bpencnopd, ¢.497),

rxongepeenyus (E.J1. IlonuBanos, c.234), mpancnosuyus (L. bamnm, ¢.519),

Kkpwiiamole cnoga (B. broxman, ¢.246), @nexmusnovie a3viku, agppurkcanrvrovie azviku (O. lnerens,
mnaooepammamusm (. apuke, ¢.302), c.511),

mopg (U.@. Xoxkker, ¢.311), ¢ononocus (b. ne Kyprens, ¢.556),

mopgema (b. ne Kyprenn, ¢.312), Gopmbr cnosousmenenust, popmol croeoobpaszosanus (O.D.
mopgonoeuueckasn ananoeus (b. ne Kyprens, ¢.555), ®opryHatos, c.116),

mopgornema (X. Ynammus, c.315), @ys3us (3. Cenmmp, ¢.563),

netumpanuzayus (H.C. Tpybenxkoi, ¢.328), acneparnmo (JLJI. 3amenrod, ¢.594),

nocmpamuyeckue azvixu (X. Ilenepcen, ¢.339), azvikosoti corws (H.C. Tpyberkoit, ¢.64) u ap.

CoBceM MoO-MHOMY MOKHO mpejacTaBuTh yuenue H. Xomckoro o mopoxparouieit (reHepaTus-
HOH, TpaHC(HOPMAIITMOHHON) TPAaMMATHKE - TICHXOJUHTBUCTUYECKON TEOPHH, TTPEIJIOKECHHON B KOH-
e 1950-x rr. [6]. ['unoTe3a orcTanBana MPUHLMIIBL, IPSMO MIPOTUBOIOJIOKHBIE JOMUHUPOBABILIE-
My B 3TO BpeMsi OMXEBHOPUCTCKOMY MOJAXOAY K s3bIKy. Kak HOBaTopckue paccMaTpUBaIOTCS HIEU
H. XoMckoro o cTpyKTypHbIX MpaBujiax AJis HOCTPOEHUS MPEI0KEHUN U O BPOXKIEHHBIX JTUHIBU-
CTUYECKUX crmocoOHocTaX. H. XOMCKU Tpeniokuil CTpOHHY0, BHYTPEHHE HEIPOTHBOPEUUBYIO
TEOPHUIO, TEPMUHOJIIOTUYECKUI anmapaT KOTOPOW BOMIEN B JTMHTBUCTUYECKUI OOMXOM U HCIOJNB3Y-

% [okposckuii, Muxaun Muxaiinosuy (1869-1942) - poccHiiCKuii 1 COBETCKHH (QHUITOTOr-KIACCHK, TMHTBUCT 1 IHTEpaTypoBe. IIpo-
(eccop MockoBCKOTO yHHBEpCUTETA, akaaeMuk Akagemun Hayk CCCP, coznarens u nepBbIii 3aBeLyonmid Kageapoil Kiaccuye-
cKoif unonoruu B MOCKOBCKOr0 HHCTUTYTa (ustocoduu, turepaTypbl U uctopun umenn H. T'. UepHsbiieBckoro. IIpum. peo.
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eTcs COBPEMEHHBIMH s3bIKOBenaMu. [IpenokeHHas cucreMa TEPMHMHOB IO3BOJIMIA (hopmannso-
BaTh CHHTAKCUC KaK HAyKy, CPAaBHUMYIO «IIO JICTaJbHOCTH C aliapaToM ONMUCaHHUS MOP(OIOTHN»
[7, ¢.98-99].

B pabotax «AcnekTsl Teopu cuHTakcuca» [8] u «S3pik u mbinuienue» [9] H. Xomckum Ob11
BBEIEH TEPMUH A3bIKOGAsl KOMNemeHyus, TOJ KOTOPOM IOHUMAJIOCh 3HAHUE «TOBOPSILEro-
CIIyLIAIOIIEro» O si3blke. B HacTosiiiee BpemMsi TEPMHUH OKa3alcs BOCTPEOOBAaHHBIM MHOKECTBOM
HayK: [EpeBOJIOBEIEHUEM, MEJaroruko, ncuxonoruei, ¢puionorueit u ap. OH BbIIIET 32 paMKU
KOHIICTIMHU TPpaHC(HOPMAIIMOHHON IPaMMaTHKH, B Pa3HBIX HAayKaX HAMOJIHWICSA OTJIIMYHBIM OT APY-
rux NoHATUUHBIM coaepxkanueM. C 2000-X IT. MOHATHE SI3bIKOBOM KOMIIETEHIIUHM CTAJIO TIPAaBOBBIM
TEPMHUHOM, OCHOBOH pa3palOTKM CTaHIAPTOB MO0 M3YYCHHUIO WHOCTPAHHBIX M POIHOTO SI3BIKOB B
cTpaHax EBponel. B Hacrosimee BpeMs MCIONb30BaHUE TEPMUHA SI3BIKOBAsi KOMIIETCHIIMS «HE TPHU-
BSI3aHO» K Hay4yHOH AesrenbHocTH H. X0oMCKOro, He acconuupyercs ¢ ero CMHTaKCH4eCKOU TeOpH-
enl.

ITpoMexyTOUHBIN BBIBOJ: TEPMHUH, ABTOPCTBO KOTOPOI'O U3BECTHO, HE €CTh ABTOPCKUI TEPMUH.
[IpencraBienust 00 aBTOPCKOM BKJIaJI€ JOKHBI BBIXOJUTh HAa YPOBEHb MMIIOTE3bI, TEOPUU. Y UEHBIN
paccMaTpuBaeTCsl MPEXJIE BCEr0 KaK OCHOBOIIOJIOXKHMK OPUIMHAJIBHOM HAayYHOW KOHLIENILIUHU. JTa
KoHUenmus, B TepMuHonoruu A.A. Pedopmarckoro, orpaHM4MBaeTCs CUCTEMOM KOOPJAMHAT, «KO-
OpP/AMHATHON CETKOI», YETKO OTAENSIONIeH KPeaTUBHYIO KOHIIENLHUIO OT OOIENnpUHATONH. ABTOp-
CKasl TEOpHsl yCTaHABIUBAET MPUYMHHO-CIICICTBEHHbIC, HEPAPXUUECKHUE, JTUHEHHBIE U MPOYHE OT-
HOILIEHUS, ONIMCHIBAEMbBIE CUCTEMOMN MOHITHIH U TEPMUHOB. JDTHU TEPMUHBI HAXOIATCS APYT € APYrOM
B OTHOIIEHHSIX BBIBOAMMOCTH, CONOCTABJIEHHOCTH / MPOTHUBOIOCTABICHHOCTH, BKJIIOUEHUS H Jp.
EnvHUYHBIA aBTOPCKHMI TEPMHH MOKET PacCMaTpHUBAThCS TOJIBKO KaK KOMIIOHEHT aBTOPCKOW Tep-
MHHOJIOTHH. M30JIMpOBAaHHOTIO aBTOPCKOrO TEPMHUHA HE CyluecTByeT. Hekuil TepMuH, BBEAEHHBIN
YYEHBIM B Ka4eCTBE KOMIIOHEHTA METas3bIKa CBOEH HAYYHOU TEOPHUM, MOXKET ITOKUHYTh PAMKHU HC-
XOJTHOTO MOHSATUHWHOTO I0JIs1, BOMTH B y3yC. B TakoM cily4ae OH TepsieT pOJCTBO € MOPOJUBIIEH €ro
TUIOTE30M U NepecTaéT BOCIIPUHUMATLCS HOCUTEIISIMHU SI3bIKA NI CIIELUAIbHBIX LIEIEeH KaK aBToOp-
CKHIA.

3 OTrpaHuMy4yeHue NOXOXMUX siBNIeHUN: AethMHUTUBHAs BApUMAHTHOCTb TepMUHA

Kak kBanm¢uupoBath pa3inyHble MOAX0/b! K ONPEAETICHNUIO Pa3HbIMU YUEHBIMU OTHOTO U TO-
ro xe TepmuHa? Takas cuTyauus B JIMHIBHCTHUKE, HallpUMeEp, aKTUBHO OOCY’KJajlach IPUMEHHU-
TEJIBHO K TEPMUHY «IUCKYPC», KOHCTaTUPOBAJIaCh MHOXECTBEHHOCTh €ro naeguHuuuil. JleicTu-
TEJIbHO, OCMBICIICHHE U IIEPEOCMBICIIEHUE YUEHBIMU KaKOT'0-JINOO HAYYHOI'O MOHSATHUS MOXET aKTya-
JU3MUPOBAThH JIMYHOCTHBIE MOAXO0/IbI K TOJIKOBaHMIO HayyHOro ¢akra. [Ipeobiagatomymu Ha ypoBHE
VMHAVBUAYAIbHBIX UHTEHIMI Y4EHOIO MOTYT CTAHOBHUTHCS BOIIPOCHI METOMOJIOTHMH, LIEJIN U 3a7a4n
UCCIIeIOBaHMs, pa3jlyHas HayyHas M SI3bIKOBAsi KOMIIETEHTHOCTb, MPOCTPAHCTBEHHO-BPEMEHHbIE
KOOpAMHATHI U Mpod. MOKHO NPEANON0KUTH, UTO «...TEPMUH, KaK HUKaKas Jpyras A3bIKOBas €IU-
HUIA, MOJIBEP)KEH CEMaHTUYECKOMY BapbUpOBaHHIO, OOYCIIOBJIECHHOMY pPa3jIMYHBIMHU HCCIIE0Ba-
TeJIbCKUMHU ycTaHOBKamMu» [10, ¢.237]. TpaauuuoHHO HajaMyue y TEPMHMHA pasHbIX AeHUHULUN
CUMTAIOT MPOSBICHUEM TEPMHHOJIOTUYECKOH MHOTO3HA4YHOCTH. TOouHEee roBOpUTH O (hakTe cemaH-
THUYECKOM, a UMEHHO, 1e(UHUTUBHON BapUAaHTHOCTU: «CBS3bIBATh pa3Hble aBTOPCKUE Ae(HUHULIMU C
BBIPQ)KEHUEM OJTHOTO OOIIETo CHEIHMaIbHOTO MOHATHUS MMO3BOJISIET X CUTHU(HKATUBHOE €IWHCTBO,
o01HOCTh TepMUHUpYyeMoro koHuenta» [10]. KonuenrtyanpHast 0OIIHOCT HE MO3BOJISIET HAM KBa-
TU(UIUPOBAaTh UHIUBUYAJIbHBIE TOJIKOBAHUS OJHON U TOM K€ CIIELMAIbHON JIEKCEMBI KaK aBTOP-
CKHE TEPMHUHBI.

[TpoTHBONOCTaBIIEHHE ABTOPCKOTO TEPMHMHA W CEMAaHTHYECKOTrO (Ie(HHHUTHUBHOIO) BapHaHTa
CBSI3aHO ell€ ¢ OIHOM MpoOJIeMOii - OPUTMHAIBHOCTBIO TepMUHA. BapuaHThl onpeeneHus TepMUHa
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Haxo4dATCda B Hpcaciiax OAHOI'O KOHLCIITA, OHU HMCIOT O6H_Iy10 HHTCIPAJIBHYKO CEMY U PA3HATCA
muddepennmanpabiMi. C aBTOPCKUM TEPMHHOM €TI0 OOCTOMT MHAYe - OH COOTHOCHTCSI C WHBIM
noHatueM. CpaBHUM OINpe/eIeHUs ClloBa «Oe3/1Ha» B OOIIEIUTEPATYPHOM SI3bIKE M KaK TEPMHH B
Teopuu naccuonapHoctu JI.H. I'ymusnena.

OOmeynorpeOUTeIbHOE 3HAUCHHE Tepmun JI.H. I'ymunena

be3nna — riybuna, Kaxyiasicss Heu3MepuMoHn, | be3ana — mycroTa wim BakyyM, HE SIBIISTFOLIHIACS
He uMerolen aHa; mponacts [11, ¢. 36]. 4acThO0 MaTepUaibHOTO Mupa [12].

B nurepatypHOM si3bIKe BUIOBOE CIOBO «0€37Ha» BXOAUT B POJOBOE MOHATHE PACCTOSHUS KaK
runoHuM. Kak rymuieBckuil TepMuH Oe3[Ha BXOIMT B POJOBOE IMOHATHE MpocTpaHcTBa. Emé
OoJiplliee CEMaHTHYECKOE pa3ianune UMeroT AuddepeHnnanpabie ceMbl. B o0meynorpeduTesbHOM
A3bIKE BUJIOBAsl CeMa yKa3bIBaeT HA OTCYTCTBHE Mpejiena, JHa; B TEPMUHE MOHATHE O€3/THBI COOTHO-
CUTCs C HEMAaTCpUaJIbHBIM MHUPOM.

AHAJIOTUYHO: B JIMUTEPATYPHOM S3bIKE U B TEPMHMHOJIOTUH OHUIOISIPHOCTH — 3TO JBYXIIOJIIOC-
HOCTb, NpUuéM 00a mnostoca paBHo3HauHbl. Y JLL.H. ['ymuneBa GUNOIsIpHOCTh — 3TO BO3MOKHOCTh
Pa3BUTHSI CUCTEM B JIByX HAlpaBJICHUSX — K YCIOXKHEHHUIO U YIPOIIEHHUIO C JIUMHUTOM B BaKyyMe.
Bo-niepBrix, y I'ymuneBa OUIONSAPHOCTh HE CTATHYECKOE SIBIICHHUE, a MPOIlecCyalbHOE, BO-BTOPHIX,
TMOJIF0CA HEPABHOIICHHHBI.

MO’HO TOBOPUTH O TOM, YTO OOIICTIPUHATHIA W ABTOPCKHUI Hay4HbIE TEPMUHBI, HA YPOBHE
(hOopMBbI SIBICHHBIE OJIMHAKOBBIM CJIOBOM, HA YPOBHE COJAEPIKAHUS COOTHOCSATCS C PA3HBIMH TOHATHU-
SAMHA WM KOHLCIITaMH, ITPUHAAJICIKAT K PA3HBIM HAYYHbBIM KapTHUHAM MHUpaA.

4 LleHTpanbHoOe cneunanbHOE MOHATHE

Mo’xHO yTBepKJaTh, YTO OpPUTHMHAJIbHAs aBTOPCKasl TUIOTE3a CTPOUTCS BOKPYT OJHOTO WIIU
HECKOJIbKUX (HEMHOTHX) 0a30BBIX MOHATHIA. B Halem uccieqoBaHUH aBTOPCKUM OyJeM CUHTATh
cCHeluagbHOe MOHATHE, HEeCylllee OCHOBHYIO M0, KOHIEMIUIO, CMBICIIOBYIO Harpy3Ky B TEKCTe.
[Ipu 5TOM aBTOpPCKHE TEPMMHBI JOJDKHBI IIPEICTABIATh HEKYK0 COBOKYIIHOCTB CJIOB, & HE €IUHUY-
HbI€ BBICKA3bIBAHUS, UM OKKa3MOHAIU3MBI. B Takom ciyyae oHU MOTYT ObITh OOpPMIIEHBI JIEKCH-
KOTrpagHuuecKu.

LentpansabiM a1 naccuoHapuo teopuu JI.H. ['ymuneBa siBnsiercss moHsTHE criel@UuecKu
IIPEJICTABJICHHOIO 3THOTE€HE3a. B paMKax H3ydeHus HCTOPUUYECKON HayKHW TEOpHsl STHOTEHE3a
JLH. T'ymuneBa 1eMOHCTPUPYET CIEKTP Pa3HOOOPA3HBIX MPOOIEM: 3aKOHOMEPHOCTH M3MEHECHHUH B
ATHOTEHE3e, NMPHUCYIINE JII0OOMY 3THOCY, €IMHO00pa3ue Bcex MpoLeccoB 3THOreHesa [13].

B pabGore [14] cyTh aBTOpPCKOIl TeOpHH AITHOTEHE3a PACKPBIBACTCS CIEAYIOINIMM 00pa3oM:
«...HCTOPHS — CETh MIPUPOTHBIX MPOLIECCOB ITHOTE€HE3A, €€ CYyOBEKT — ITHOC — OMOCOLMaNIbHBIN (he-
HOMEH, OOILHOCTb JIt0JIeH, O0YCIIOBJIIEHHAsl HE CTOJIbKO F€HETHMYECKH, CKOJIBKO B3aUMHBIM TSTOTE-
HUEM, KOMIUTMMEHTAPHOCTBIO, OOIIHOCThI0 MEHTANUTETA...». McTopust 3THOCa 00ycClIOBIEHA PHUT-
MOM 3THOT€HE3a, 0COOEHHOCTAMU JaHAIA(Ta, KyJIbTYPHBIMU TPAAULUIMU, KOHTAKTAMU C COCEJIS-
Mu. B cBoeit Teopun sTHOorenesa JI.H. ['ymuneB mokasai, 4yTo 4eloBeK HE CyIIECTBYET BHE 9THOCA,
BHe cBoero Hapona. [lonarue sTHOrenesa (mo A.A. Pedopmarckomy) sBISICTCS TEPMHHOJIOTHYE-
CKHM KITFOYOM, C TIOMOIIIbIO KOTOPOTO MOKHO OTKPBITh aBTOPCKUIN 3aMbICENl UCTOPHKA.
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3aknroyeHue

[Touck xoppensuuii B TPAaKTOBKE TEOPUU IpOIiecca CO3/1aHusl TEPMUHA KaK CJI0Ba, IpeJHa3Ha-
YEHHOTO JUIsl BBIPAKEHUSI CLIEUUAIbHBIX MMOHATUN, IPUBOAUT K KJIOUYEBOMY MOMEHTY: B MBIIUICHUH
YeJI0OBeKa OCYIIECTRIISIFOTCS JIBa TPOIIecca — IBPUCTUYCCKUI U aHAMTHIecKui. [lepBrIit obecneun-
BaeT oTOOp MH(pOpPMaLIKHU, PeIeBAHTHON TEKYIIEH CUTyalllH, BTOPOH — GOPMUPYET CYKIACHHUE Ha e&
ocHose. OcranpHas UHPOPMALIUS OTTOPraeTcs, He JOMYCKasiCh K CTaAUU aHann3a. KOrHUTHBHBIN
MOAXOJ K UCCIIEIOBAHUIO A3BIKOBBIX SIBJIEHUH MO3BOJISIET TOBOPUTH O TOM, YTO YEJIOBEK YEPE3 CBOU
MHOT000pa3HbIH OIBIT MO3HAET OKPY>KAIOLIHIA €r0 MU U CTPYKTYPHUPYET WHAUBUIYAIbHYIO KapTH-
HY MUpPa KakK Omopy I pa3HOOOpa3HOU NIEeATeIbHOCTH, B TOM Yucie HaydHo [15-17].

Takum 00pa3oM, B paMKax JaHHOTO HCCIIEAOBAaHUS cHopMysupyem AePUHHUIHIO CIETyOIUM
o0OpasoM: aemopckuil mepmux - CO3JaHHBIN B paMKaX KpPEaTUBHOW HayYHOW KOHIEIIIUU CTICIIHATb-
HBIM 3HAaK, JIEMEHT CHCTEMbI MOHATHH, B3aUMOCBS3aHHBIN C APYTMMHU TEPMUHAMH U HOHATUSMU
OpWUTMHAJIBHOM TMIIOTE3bl, COOTHOCUMBIM HOCHUTEISIMHU SA3BIKA I CIIELMAIIBHBIX 1IEJIEW ¢ KOHKPET-
HOW aBTOPCKOH Hieeil, HeOOIEeNPUHATON HAYYHOM KapTHHOM Mupa.
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Abstract

The authors of the article state that in modern domestic terminology there is no notion and definition of the author's
term. The traditional point of view is that the author's term is a term whose authorship is reliably known or is a term
named after the discoverer of a scientific phenomenon. The authors of the article consider this approach to be erroneous
and offer their own hypothesis: the author's term exists only within the original scientific hypothesis. This hypothesis is
described by a system of interrelated concepts and terms, so there is no isolated authorial term. The authors of the arti-
cle offer their own definition of the author's term. The author's term is a special sign created in the framework of the
creative scientific concept, an element of a system of concepts interconnected in other terms and concepts of the origi-
nal hypothesis, correlated by native speakers for specific purposes with a specific author's idea, an uncommon scientific
picture of the world.
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AHHOTauusA

Pa3paboTana OHTONOTHS IS TPEACTABICHUS 3HAHUN O AMArHOCTHUKE 3a00JCBaHUI M CHHIPOMOB, KOTO-
pasi TO3BOJISICT TPEACTABIATE 3HAHUS O TUATHOCTHKE MIMPOKOTO Kpyra 3a00JIeBaHUil M CHHAPOMOB. 3Ha-
HUS O JWAarHOCTHKE, B TOM YHCJIC ¢ y4ETOM ero (POpMBI, ATHOJIOTHH, MATOTCHE3a, BapHaHTa TCUCHHUS
TIPECTABISAIOTCS COTIACHO KIMHUYIECKOH KiIaccupuKanmy 3a00eBaHAA B KIIMHUIECKA 3HAYMMOMN CTPYK-
Type: KOMIUIEKC AMArHOCTHYECKHUX MPHU3HAKOB, abTEPHATUBHBIC CHMIITOMOKOMIUIEKCH C YYETOM TIpe-
MOPOUIHBIX OMOOTHUECKUX, TMYHOCTHBIX M MHBIX (DAKTOPOB, AMHAMHYCCKUX MPOSBICHUN MPU3HAKOB H
KIMHUYECKUX TposiBieHu. [Ipyu onmucaHuM CUMITOMOB 3a00J€BaHMs BO3MOXKHO MX pPAaH)XHPOBAHHUE IO
crennGUIHOCTH, a TAKXKE OMHMCAHUE YCIOBHM, IPEAPACIIONATraloIMX K 00JC3HH WM CIIOCOOCTBYIOIIHNX €&
pa3BUTHIO, 4TO MpHUIAET Ooyie3Hu crenuduyeckre uepthl. Pabora BkIOYaeT HeOpPMaIbHOS OMHCAHUC
OHTOJIOTHH, a TaKXe e MOJIeNIb C OMMCAHUEM OCHOBHBIX TEPMHUHOB, 3HaHUU, CUTYalluld U OrpaHUYCHUH
WX IIEJIOCTHOCTH B BUJIC OHTOJIOTUYECKUX COTJIAIICHU. B paboTe mpuBeIEH MpUMEp HCIIOIB30BAHUS OH-
TOJIOTHH JJTs1 (POPMHUPOBAHUS 0a3bl 3HAHWHA O JWATHOCTHKE U MU GEpeHINATBFHON THarHOCTHKE 3a0ore-
BaHUI u3 rpynmbl «boe3Hn opranoB numeBapeHus». OHTOIOTHS peain30oBaHa Ha 00JauyHON TuTaTdhopme
TACPaaS u B HacTosIIICEe BpeMsI YK€ aKTUBHO UCIIOIB3YETCs CIIEHAMCTaMU IS CO3IaHMsI 0a3 3HAHWU B
Pa3NUYIHBIX 00IACTIX MEIUIIIHEIL.

Knroueewvie cnosa: onmonoecus, basza BHGHHZJ, ouazHocmuka 3a60ﬂ€60Hu1/7, CL{HopOM, CUMNMOMOKOMNJIEKC,
,MeaML/MHCKUE UHmeJllieKkmyajlbHvle cucmemaul, cucmema noddep:)fcmt peme:—tm).

Humuposanue: [ pubosa, B.B. OHTOIIOTUST MEIUIIMHCKOW JTUATHOCTUKU JIJIsl MHTEIUICKTYaIbHBIX CHCTEM
noJiepKKu npuHsAThs petnenuii / B.B. I'pudosa, M.B. Ilerpsiesa, /I.b. Oxyns, E.A. Hlandeesa // Oumo-
noeust npoexmuposanusi. —2018. — T. 8, Nel1(27). - C.58-73. — DOI:10.18287/2223-9537-2018-8-1-58-73.

BBegeHue

JIyist TpUHATHS TUarHOCTHYECKUX PEIICHUN Bpady HEOOXOIUMO YUUTHIBATh MHOXKECTBO (haKTO-
POB: CUMITOMBI ¥ CHHAPOMBI 3a00JIEBaHUs, €r0 HO30JIOTHUYECKHe (POPMBI, ITHOJIOTUH, TTATOTCHE3,
KIIMHWUYECKHE TIPOSBIICHUS ¢ YYETOM HMHIMBHIYaIbHBIX OCOOEHHOCTEH marueHToB. Bcé aTo nep-
KaTh B MAMSITH U MPUHUMATh 0€30IIMO0YHbIC U CBOEBPEMEHHBIE PELICHUSI CTAHOBUTCS BCE CIIOXK-
Hee. HenmpepbIBHO MOSIBIISIIOTCSI HOBBIE 3HAHUA, a BPEMs HA MPUHSATHE BPA4yOM COOTBETCTBYIOLIETO
penieHus He yBenuuuBaeTcs. Kak pesynbrar, pacTéT 4ucio BpaueOHBIX OMIMOOK, KOTOPHIE B HEKO-
TOPBIX cTpaHax goxondar 1o 30% [1].

[{enpro rocyaapCcTBEHHOM MOJUTUKU B 0OJIACTH 3/IpaBOOXpaHeHusl, onpenenéunoil [IpaButens-
ctBoM Poccutiickoii @enepanmu Ha nepuoa 10 2020 roga, sSBASETCS MOBBIINICHHE KadyecTBa, 0€3-
omacHOCTH U A(H(HEKTHBHOCTH MEAMIIMHCKHX YCIyT C UCIOJIB30BAHUEM MEPEIOBBIX TOCTHKEHUN
Hayku [2, 3]. KauecTBO MeAMITMHCKOM MTOMOIIN, OKa3bIBAEMOI HACEICHHIO, 3aBUCUT yKE HE TOJIBKO
OT ypOBHS MOJITOTOBKU (KOMIIETEHTHOCTH) Bpaue€OHOTO MepcoHaia, HO U OT CHUCTEM, OCYIIECTBIIS-
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IOLUX NOJJEPXKKY pEIICHUN Bpaya, B TOM YHWCIE JJI AUAarHOCTUKU 3a00J€BaHUI Ha pa3IUYHbIX

JTamnax ux pa3Butus [4].

K HacTosiieMy BpeMeHU cO3/IaH OTPOMHBINA CHEKTP TAaKUX CHCTEM, HO B MOBCETHEBHYIO MpakK-
TUKY Bpaua OHU BHEJPSIOTCS OYeHb MeIEHHO. OCHOBHBIE TPUYKHBI 3TOTO:

"  OpPUEHTHUPOBAHHOCTb MOJIENEH Mpe/CTaBICHUs 3HAHWN HAa MPOTPAMMHCTOB WM HH)KEHEPOB
3HAaHUU U, KaK CJIeICTBUE, HEBO3MOKHOCTb BKJIIOUHTH B IPOLIECC Pa3pabOTKHU U MOCIIELYIOIIETo
COTMPOBOXKACHHS BHICOKOKBAIM(UIIMPOBAHHBIX MEIUIMHCKUX HKCIEPTOB KaK PaBHOMPABHBIX
YYaCTHUKOB pa3pabOTKH;

"  HECOBMECTUMOCTb CUCTEM TUArHOCTHKHU MEXAY COOOM, BCIEJCTBUE TOTO, YTO CUCTEMBI C eIH-
HBIM (PYHKIIMOHAJIHHBIM HAa3HAYEHUEM UMEIOT Pa3JInYHbIe MOJIENN 3HAHUN, HHTeP(EHCHI, Mpo-
rpaMMHBIE U allapaTHbIE CPEJICTBA peaTu3aliu.

Pemrennem maHHBIX MPOOJIEM SBISETCS CO3JaHHE CIIEHUAIN3UPOBAHHBIX 000JI0YEK, B KOTOPBIX
MoOJ1eJIb MPEACTABICHUS 3HAHUN OPUEHTUPOBAHA Ha HKCIIEPTOB, COOTBETCTBYET IIUPOKOMY CHEKTPY
3a00JieBaHUl, a He KOHKpETHOU Tpymre (mpodwmiro). Ha ocHOBe Takoil 000710YKH MOTYT OBITH CO-
3/1aHbl IPUKJIAJHbIE CUCTEMBI JISI LIEJIOTO Psiia HAMIPaBICHUH MEAUIIMHEI [5].

Lenbto paboTHI ABISETCS OMMCAHWE OHTOJIOTHH JMATHOCTHUKH, BKItoYas AuddepeHnnanbayo
JUArHOCTHKY 3a00JeBaHUIl M CUHAPOMOB C YUYETOM JMHAMHMKH UX Pa3BUTHS, IS pa3paOOTKH CH-
cTeM nozajaepkku npunatus pewenuit (CIHIP) B Mequnune.

1 I'Ipe.QCTaBneHMe 3HaHUN B MeAULIMHCKUNX UHTenneKTtyalibHbIX CUCtemMax

B CIIIIP ocHOBHYIO posib urpaer 0a3a 3HaHWN, B KOTOPOW COCPEIOTOYEHBI MPOOJIEMHO- U
IIPEIMETHO-OPUEHTUPOBAaHHbIE 3HaHUA. [lOCKONBKY MEAMIIMHCKOE IMarHOCTUPOBAHUE SIBIISIETCA
JIOCTATOYHO CIJIOKHOHM MpoOJIeMHOM 00J1acThIO, 32 HECKOJIBKO JAECATUIICTHIH HAKOILJIEH OIBIT Mpea-
CTaBJICHUSI MEIUIMHCKUAX JUArHOCTUYECKHX 3HAHUM pa3HbIMU CHOCOOAMH: JIOTMYECKHE MOJIEINH,
MPOIYKIIMOHHBIE MOJIENH, PPEMbl, CEMAaHTUYECKUE CETU PA3HBIX BUAOB (OT CETeil MPOU3BOIBHOIO
BUJA JI0 CeTel, MMEIOIIMX KOPHEBOW y3eJd, WM OJNM3KUX K JIEPEBbSIM PELICHUH), O0OBEKTHO-
OpPUEHTUPOBAHHBIE MOJCIH NMOHATUA U Ap. [6-16]. Omnako CIIIIP, mocTpoeHHbIE HAa TaKUX MOJIE-
51X, OOBIYHO MOAJEPKHUBAIOT HE BECh MTPOLIECC JUATHOCTUPOBAHNUS, @ HEKOTOPBIE ITAllbl, CBA3aHHBIC
C HMM, TaKHM€ KaK BbIJJada OTBETOB Ha 3ampochl K nHGopManmu (Hanpumep, «the vital sign with the
largest value»), orieHKa HEKOTOPBIX pUckoB U T.A. [14, 15]. CemaHnTHUeCKHE CETH MPOU3BOIBHOTO
BUJIa UCTIOJIB3YIOTCS TAK)Ke JUIsl BU3yaIM3allK COJEPKUMOTr0, HanmucaHHoro Ha si3bike OWL, koTo-
poe IpenHa3HaueHo JUIsl XpaHeHus Ju0o mporpaMMHON 00paboTku manHbIX [14, 16]. Tawke nns
BU3YaJIM3alM1 4acTO HUCIOJIb3YIOT OJIOK-CXEMbI AMATHOCTUYECKOT0 Mpolecca, TOr/la Kak caMH 3Ha-
HUS 3TOTO Ipoliecca peanus3yroTcs Kak npouenypHsle 3Hanus B CIIIIP [6, 17]. B xauectBe nomo-
HSIOILETo Croco0a OMMCaHus CBA3EH MKy MEIULUMHCKUMU CYIIHOCTSIMU UCIIOJIb3YIOTCS TaOIUIIbI
[6, 17].

Cn0)KHOCTh MEIUIIMHCKOTO JTMAarHOCTUPOBAHUS CBSA3aHA C HEOOXOJUMOCTBIO PACCMOTPEHHS
pa3BUTHSI BHYTPEHHUX IMPOIECCOB B OPraHM3ME M MX HE BCErJa MHTYUTHUBHO MOHSTHBIX CBA3EH (C
BHEITHUMHM TPOSBICHUSAMH WIH MKy co00ii). [IockonbKy orpaHnyeHUs] HEKOTOPBIX CIIOCOOOB HE
MO3BOJIAIOT BBIPA3UTh €CTECTBEHHBIM 00pa30M BCE 3HAHUS COBPEMEHHOT'O JMAarHOCTUYECKOTO IMPO-
1ecca, MHOrjga oOpamaroTcss K KOMOMHUPOBAHUIO HECKOJBKUX CIIOCOOOB MPEACTABICHUS 3HAHUUN
[11,12].

OHTOJIOTHST TMAaTHOCTUKY BKJIFOYAET CTPYKTYPY ONUCAHHUA MHPOPMALUMH, U MpaBHia e€ HHTEP-
npeTanuu U NpuMeHeHus A AuarHoctuku. C nosiBiaenueM Protégé oHTonorum yamie craiu npem-
CTaBJISITh KaK ME€pPapXUU KIACCOB MOHATUM U CBOWCTB ATUX MOHATUH [14-16]. [Ipyrum nepcnekTus-
HBIM JIJIS1 TIPE/ICTABJICHHsI 3HAHUH SBIISIETCS OHTOJIOr0-0a3MPOBAHHBIN CEeMAaHTUUYECKUMN MOAXO0/, KO-
TOPBIM Ja€T BO3MOXKHOCTH SIBHO IIPEICTABUTh OHTOJIOTHIO B BUJE CEMAHTUYECKOW CETH MOHATHH ¢
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KOPHEBBIM y3JI0M, LuKJIaMu U netisaMu [18, 19]. Onronoruu, nexamniye B OCHOBE OOJIBIINHCTBA W3-
BECTHBIX DKCIIEPTHBIX CUCTEM MEIUIIMHCKON IMarHOCTHKH, SIBJISIOTCS CYIIECTBEHHO YIPOUIEHHBIMHU
M0 CPaBHEHUIO C PEAIbHBIMH KOHIIENTYalu3alusMu 3Toi obnactu. OOBIUHO B HUX HE paccMaTpH-
BAIOTCSl PA3BUTHE TMATOJIOTHYECKUX MPOIIECCOB BO BPEMEHU M B3aUMOJICHCTBUE PA3JIMYHBIX THUIIOB
MIPUYHUHHO-CJIEICTBEHHBIX OTHOIICHU.

OnHoM U3 MePBBIX OHTOJIOTUN MEIUIIMHCKON TUArHOCTUKH, OJM3KOW K peaabHbIM MpecTaBJe-
HUSM MEIUIUHBI, Obi1a «OHTONOTHSI MEAUIIMHCKON TUArHOCTHKHU OCTPBIX 3a0oneBanuii» [20]. Ona
OMHCHIBACT KIIMHUYECKYIO KapTUHY 3a00JIeBaHUI B JMHAMUKE MATOJIOTMYECKOro mpoliecca (Bo Bpe-
MEHH), a TaK)Ke BO3/ICHCTBUE JIeYeOHBIX MEPONPUATUI U APYTUX COOBITHII Ha MPOsABIEHUS 3a00I1e-
BaHui. Ha ocHoBe naHHOM oHTOJOrMM ObUIM pa3paboTaHbl 0a3bl 3HAHUM MO JUArHOCTHUKE 3abo0Jie-
BaHUN HEKOTOPBIX CHCTEM OpPraHM3Ma: OpraHoOB JbIXxaHHs (OpoHXHaJIbHAs acTMa, THEBMOHUS), Op-
TaHOB IMUIICBApCHUs (sS3BeHHAsI 00JIC3Hb, OCTPBIN ANIMEHIUIUT, OCTPHIA M XPOHUYCCKUI TaHKpea-
TUT, OCTPBI U XPOHUUYECKUN KOJHT), OPraHOB 3peHusl (KOHbIOHKTUBUTHI, KEPATUTHI, TTIAyKOMa) U
ap. [21-23], peanu30BaHO HECKOJBKO MPOTPAMMHBIX CEpBHUCOB. OMBIT 0o0jiee YeM JECSITHIIETHErO
WCIOJIb30BAaHUsl OHTOJNIOTMM Ui (hopMHUpoBaHMs 0a3 3HAHUW MO AMATHOCTHKE psiaa 3a0oJieBaHUN
MO3BOJIMJI HAKONUTh U BBISIBUTH PAJI OTPAHUYEHUN: HEBO3MOXKHOCTh OMUCAHUS KIMHUYECKUX TMPO-
SIBIIGHUH 3a00JIeBaHUs JUISl PA3IUYHBIX TPYII MAMEHTOB, UTHOPUPOBAHUE CHUHAPOMAIBLHOTO MOJ-
X0Jla K TUATHOCTHKE, OCTHOCTh 3HAYCHUH MOMAIHHOCTH MPHU3HAKOB - 0053aTE€IHLHOCTh U BO3MOXK-
HOCTb, HEBO3MOXXHOCTh OIKCATh aJlbTEPHATUBHYIO JUArHOCTUKY U YYECTh B OKOHYATEIBHOM JHa-
rHO3€ (pOpMBI, BApUAHTHI TECUCHUS U CTETICHD TSHKECTH 3a00ICBaHMS.

C yuétoM yka3aHHBIX ()aKTOPOB aKTyalIbHBIM SBJIIETCS YCOBEPIICHCTBOBAHUE OHTOJIOTHUHU JUa-
THOCTUYECKUX 3HAHUU U CHCTEMbl MEIUIIMHCKUX TOHATUH (T.€. pa3paboTka OOHOBICHHON OHTOJIO-
TUH), TO3BOJITIONIMX (OPMaM30BaTh JAMATHOCTUKY 3a00J€BaHUN I JTHOOOTO METUITMHCKOTO
HamnpaBliieHus. Llenb yCcoBepIeHCTBOBaHUS — MPUCTIOCOOUTHCSI K COBPEMEHHOMY JAMATHOCTUYECKO-
My IPOLIECCY, YPOBHIO Pa3BUTHS MEIULMHCKUX 3HAHUM U K BO3MOKHOCTH UG (HepeHIIMPOBAHHOTIO
y4éTa 0COOCHHOCTEH MalMeHTOB NP TUATHOCTHUKE.

2 OcHOBHbIe XapaKTepuctnukm OHTONIOrMn

OHTOJIOTHST MEIUIIMHCKOW JUArHOCTUKH JIOJDKHA 00aJaTh CIEAYIOMUMH OCHOBHBIMH Xapak-
TEPUCTUKAMH.

1. Dopmuposanue cumnmomoxomniekcos 3a001e6aHUll ¢ Y4EMOM Kame2opuil no1b308amerell.
Hcnonb3oBanue pedepeHCHBIX NUANa30HOB BMECTO OMPEACNEHHBIX «HOPM» TO3BOJSET OMHUCATh
KJIIMHUYECKHUE TIPOSIBICHUS, JaHHBIC JJA0OPATOPHBIX U MHCTPYMEHTAIBHBIX TOKa3zareiel Haubosee
TouHo. [Ipu oreHKe pe3yabTaToB 00CIEIOBAHUS PA3IUYHBIX TPYII JIFOeH CTAHOBUTCS OYEBUIIHO,
YTO «HOPMAJIbHBIC» 3HAYCHHS IMOKA3aTels I OJHOM TPYIIbI HE BCETJa OKa3bIBAIOTCA HOPMaslb-
HBIMH I pyroi. Hampumep, nmpu 6epeMeHHOCTH MHOTHE OMOXMMUYECKUE TMOKa3aTelu OpTraHu3-
Ma KEHIIMHBI U3MEHSIOTCS, IOATOMY JUIsl TAKOW KaTErOpPHH OIpPEACNICHbI CrelMalbHbIe pedepeHc-
HbIE IMaNa30Hbl 3HAUEHU 3THUX ITOKa3aTese. Y AeTel U MOAPOCTKOB BHICOKUM YPOBEHB LIEIOYHOU
docdartaszsl HEe TOTHLKO HOPMAJICH, HO U KeJIaTeJICH, TIOCKOJIBKY Y peOeHKa JOKHBI PacTH 3JJ0POBBIC
koctu. OTHAKO TaKoM K€ YPOBEHb Yy B3POCIOro YeloBeKa CBUAETEILCTBYET O 3a00JIEBaHUAX: OCTE-
OII0pO3€e, MeTacTa3ax OMyXoJieH KOCTHOW TKaHW. OmnucaHue pedepeHCHBIX 3HauYeHWH (y4éT rmosa,
BO3pacTa, ocobeHHocTel npodeccun, GepeMeHHOCTH, CIopTa U T.1.) s OOJBIIMHCTBA KIMHUYE-
CKUX TPOSIBICHHM, JJA0OPATOPHBIX M MHCTPYMEHTAIBHBIX IMPU3HAKOB IMOBBIMAIOT WHPOPMAITUOH-
HYI0 3HAYHMOCTB JIF0OOTO CUMITOMOKOMILIEKca [24-27].

2. ©opmuposanue Knunuveckol kapmuHol cunopoma. 1llupoko Bomén Bo BpaueOHy0 MPaKTH-
Ky CHUHJIPOMAaJbHBIA MOJIX0J K JUATHOCTUKE, JOIMOJHISA KIACCHUYECKUH MOAXO0MA, OPUEHTUPOBAHHBIM
Ha COBOKYIHOCTH CIEIU(DUICCKUX U HECHEIUPUICCKUX CHMITOMOB (CUMITOMOKOMILUIEKC). CHH-
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JPOM - 3TO codeTanue (Tpymia) CHMITOMOB, 00bEIMHIEMOE OOIIMM MMaTOTeHe30M. B cOBpeMeHHBIX
YCIIOBHSAX CHHIPOMHBIN YPOBEHb IUATHOCTUKH UMEET OTpeAeTIEHHbIC MPEUMYIIECTBA, 0COOCHHO Ha
JOTOCTIUTAJIBLHOM JTafe JUarHOCTHYECKOro mpoliecca. OH UrpaeT BaKHYIO POJIb B ONpPEISICHUU
HO30JIOTHYECKON CYIIHOCTH HamboJiee BaXHBIX MPOSIBICHUH O0JIe3HM MM €€ OcloXHeHui. [lna-
THO3 MOXET OBbITh OBICTPO YCTAHOBJIEH MPH HAaWMEHBIIEM 00bEME NUAarHOCTUYECKUX HCCIIe0Ba-
HUIA, ¥ B TO € BpeMsI OH JIOCTaTOYEH I 0OOCHOBAHUS MAaTOTCHETHYECKOW Tepanyy WM Halpas-
neHusi OONBHOTO B CTallMOHAp Ui ONEPAaTUBHOTO BMENIATENLCTBA (HAMpUMEp, MPU CHHIPOME
OCTPOTO KUBOTA).

3. Pacwupennwiii psio 3Havenuit mooanrvHocmu. HeoOX0IUMOCTh pacUIupeHUs] MOHATHS MO-
JABHOCTH CBSI3aHA C PAHXKMPOBAHHUEM CHUMIITOMOB 3a00JIeBaHUS O MX crieupuuHocTH. [ BbI-
COKOCTIeU(UYHOTO CUMIITOMA MOJAIBHOCTh = «HEOOXOAUMOCTH (CKUMAroIIas 00Jb 3a TPyIUHON
IpY CTEHOKAPIUH), IS CIIEU(PUIHOTO CUMIITOMA = «XapaKTEPHOCTH» (OABIIIKA TPH XPOHUYECKOM
OOCTPYKTHUBHOM OpOHXWMTE WM MpU OpPOHXHMAIBHOW acTMe), €Clid CUMIITOM MalloCTelU()PUUHBIH,
MOJAJIBHOCTh = «BO3MOXHOCTB» (CJIa00CTh, JIMXOpPaJiKa, TOJOBHAsE 00JIb — ISl pa3HbIX 3a0o0JieBa-
HU).

4. Eounoobpasuas gopmanuzayus cmaouti XpOHU4eckux 6onesnell u nepuooos pazeumus oCcm-
pbix 3a00neeanuti. B COBpEeMEHHBIX CHUCTEMaX JIOJDKHA OBITh BO3MOXKHOCTH MOCTaBUThH TUArHO3 U
npoBecTu AuddepeHnanbHy0 TMarHOCTUKY C JPYTUMU 3a00JIEBaHUSIMH B pa3HbIE MEPHOIBI pa3-
BUTHUS OOJIE3HH, aHAIMU3HPYS pa3BUTHE 3a00JeBaHUs 10 OOpallleHusl K Bpady M yUUThIBasl, 4TO Ia-
LUEHT MOXKET 0OpaTHTHCSA K Bpauy B pa3HOE BpeMs OT Hadaja 3a00JieBaHUs, KaK B IEPBbIE YaCHl,
TaK U B MOMEHT, KOTJ]Ja CUMIITOMaTHKa yracaer.

5. @opmuposanue aremepHamusHvX CUMNMOMOKOMNIEKCO8. BaXHO MMETh BO3MOMXKHOCTH
(hopMann3oBaTh pa3Hble MOJAXOAbl K BBISIBICHUIO JOCTOBEPHBIX MPHU3HAKOB 3a00JI€BaHUs, YTOOBI B
mpolecce AMarHoCTUKK BbIOpaTh Hanboee maasiuii, ObICTPBII UK HEAOPOTOil.

6. Ymounenue ouacnosoe c yuémom smuonocuu, namozeHe3d, apuanma meyeHus W 0p. s
npoBeaeHus: aAudQepeHnnanbHoi TMarHoCTUKK 3a00/IeBaHU U BHIOOPA COOTBETCTBYIOIIUX METO-
JIOB JICUCHHUS.

7. Buloenenue npusnarkog (u ux komniexcos) 01s epynn 3abonesanuii [28]. Takoe rpynmnupoBa-
Hue nenaet oosee YPPEKTUBHBIM MPOIIECC TTOUCKA TUIIOTE3 Ha OCHOBE 0a3bl 3HAHUM.

8. Onpeoenenue neobxooumvix ycrosuii 3aboneéanuii [29]. Paznuyaror ycioBus, npeapacroia-
raromye K 00Je3HH WIM CIOCOOCTBYIOMINE €€ Pa3BUTHIO, MPEISITCTBYIONINE BOSHUKHOBEHHIO 00-
JEe3HH U e€ Pa3BUTHUIO WIM MOJU(PHUIMPYIOLINE, KOTOPble BUIOU3MEHSIOT JIeHCTBHE MPUYMHHOTO
areHTa W MpHUIaoT 00JIe3HU criennuIeckne YepThl. Poib yCIIOBHiA TPH BOSHUKHOBEHHUH MATOJIOTH-
YEeCKUX IMPOIECCOB U O0JIe3HEH pa3iuyHa: OHA MOXKET OBITh JIMOO peraromie, 1100 He3HAUNTElb-
HOIA, 9TO B CBOIO OYEPE.b M OTPEACISICT X JUATHOCTHUECKYIO IEHHOCTD.

9. Yuém snauvenuii xapakmepucmuk, usmeHénnwvix o3oeiicmeuem coovimuil [29]. Hanuuue ta-
KOTO DJIEMEHTa NMPHUYUHHO-CIICJICTBEHHBIX CBSI3€H TO3BOJIICT yYWUTHIBATh BHEIIHUE BO3/ICHCTBUS,
OKa3bIBa€Mble HAa OPraHU3M IMaLMEHTa Ha Ppa3HbIX 3Tanax 3adosneBanus. K yuciny Hanbosee 3HauM-
MBIX BHEIITHUX yCJIOBHI MOKHO OTHECTH: SKOJIOTHYecKre (pakTophl (Hanmpumep, 3arpsi3HEHHBIN BO3-
IyX, BOJla, BO3JCHCTBUE HAa OPraHU3M BPEIHBIX HMPOMBIIIJICHHBIX, CEIbCKOXO035ICTBEHHBIX, OBITO-
BBIX M JIPYTHX (PAaKTOPOB); KOJMYECTBCHHYIO M KAaUECTBCHHYIO HETIOJHOLIEHHOCTh MHIIH; HapyIIe-
HUE YMOPSIJA0YCHHOCTH M ONTHUMAJIbHOTO COOTHOIICHUS TPYyJa U aKTHMBHOTO OT/bIXA; COLUATbHbBIC
(hakTopsl (HarpuMep, 4acTble KOH(MIUKTHBIE CUTYAllUN) U T. 1.

10. Yuém pasuvix eapuanmos ounamuxu snavenuii npuznaxog [29, 30]. Takue s1eMeHTHI 3Ha-
HU TTO3BOJIAIOT YUYNUTHIBATH MHOT000pa3He TEUCHUsI OJTHUX M TeX K€ 3a00JIeBaHU y pa3HbIX MallH-
€HTOB, MIPEJICTABJIAIONICe BpaueOHBIH OBIT.
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3 OnwucaHue oHTONMONrMM MeOULIMHCKON ANAarHOCTUKU

JIMarHOCTHKA B KIIMHUYECKOH MEIUIIIHE - Pa3Jell, N3yJaloliid coiep:KaHue, METObI U TI0CIe-
JoBaTeNIbHbIE CTYMEHHU Ipoliecca pacro3HaBaHus 3a00lieBaHU MO €€ cuMITOMaM (MIpU3HAKaM 3a-
6oneBanusi). OOHapyKeHHE TATOTHOMOHUYHOTO CUMIITOMA, T.€. BCTPEUAIOIIETOCS TOJIBKO TIPH JaH-
HOM 3a00JI€BaHUH, JOCTATOYHO JIJIsl YCTAHOBIJICHHUSI JOCTOBEPHOTO aAuarHo3a. OJHAKO YHCIIO0 MaTo-
THOMOHUYHBIX CHMIITOMOB OTPaHMYEHO, MMO3TOMY B JIHArHOCTHUKE OOJBIIMHCTBA 3a00JIeBaHHNA
OOBIYHO OPHUEHTUPYIOTCS HAa CUMITOMOKOMILIEKCH. HOBasi OHTONOTHS MpENCTaBiseT UCIONb3ye-
MbIe B MEIWIMHCKOW JMArHOCTHKE MPUYMHHO-CJICICTBEHHBIC CBS3H ASJIIEMEHTOB CHMIITOMOKOM-
TJIEKCOB € 3a00JIEBaHUSMHU.

Kaxnoe 3a0oneBaHme MpeCTaBICHO abTEPHATHBHBIMH CHMIITOMOKOMIUIEKCAMH, HEOOXO/IU-
MBIMH YCIOBHUSIMH JUISI 3TOTO 3a00JIeBaHMs, 1 MOXKET COJEepkKaTh JETAU3alUI0 COOTBETCTBYIOIIETO
nuarHo3a. CHMIITOMOKOMILIEKC 3a00JIeBaHUS COCTOUT M3 KOMILJIEKCA KajJo0 W OOBEKTHUBHBIX HC-
CIIeIOBaHMM, KOMIUIEKca JaOOpaTOPHBIX W MHCTPYMEHTAJbHBIX MCCIEIOBAHUN M HEOOXOIUMBIX
YCIOBHH JUII CUMIITOMOKOMILIEKCA. KOMTMYeCTBO CHMITOMOKOMIUIEKCOB OIPEIENSAETCS] TUIIOM 3a-
0oseBaHMs, HEOOXOAUMOCTBIO YUETa MPEMOPOUAHBIX OMONIOTHUECKUX, JUYHOCTHBIX U MHBIX (ak-
TOpoB. Posib mpuMeHEeHUsI CHMITOMOKOMIUIEKCOB BEJIMKA B CHIIY TOTO, YTO IO3BOJISIET O0BETUHHUTD
JMArHOCTHYECKU [IEHHbIE TPU3HAKHU B «paMKax» OMPeAesIEHHOTO YCIOBHUS.

Heo6xonumoe ycioBue st 3a001eBanusi 0003HavaeT To coObITHE, 6€3 KOTOpOro 3abosieBaHue
HE CIY4YWJIOCh Obl, HApUMep: YKyC KJeIla Ijs KIEHIeBoro sHiedanuTa, MpOHUKAIOLIEe PaHEeHHE
U1l TPAaBMaTHYECKOTO KEPaTUTA.

B xommekcax xano0, 00bEeKTUBHBIX HCCIEI0BaHUM, B 1a00paTOPHBIX U MUHCTPYMEHTAIbHbBIX
WCCIICIOBAaHUSX MPEICTABICHBI MHOXECTBA MPU3HAKOB, N3MEHEHHS 3HAUCHHI KOTOPBIX SBISAIOTCS
CUMITOMaMH 3a00JIeBaHUSI.

Bo3MoskHBIE TPUYUHBI 3200JI€BaHUS MPEICTABICHBl COOBITUAMU WM 3THOJOTHYECKUMH (aK-
TOpaMH, KOTOpPbIE MPUBEIN UM CIIOCOOCTBOBAJIM Pa3BUTHIO 3a0oieBaHus. OHM OMHUCHIBAIOTCS MO-
JaTbHOCTBIO M BPEMEHHBIMU XapaKTePUCTUKAMH, KOTOPBIE B CBOIO OYepe/ib BKIOYAIOT UHTEPBAJ
710 Hayasia 3a00JIeBaHuUs U MPOIOJKUTEIIBHOCTH COOBITHS.

Jleranu3anusi AuartHosa - no opme, BapuaHTy, CTEIICHH TSXKECTH, CTAUH U T.II. - IPEACTABIIS-
eT Habop NpPU3HAKOB (MJIM CHUMIITOMOKOMILIEKC), MO3BOJISIOUINI BHECTH COOTBETCTBYIOIIEE YTOU-
HEHHE K OCHOBHOMY JuarHo3y. Tak, Hanpumep, npu Gopmanuzanuu 3adoseBanust «OcTpblil xoie-
IUCTUT» s Oojee AeTabHOW (TTyOOKO#) AMAarHOCTUKH W JAu(depeHIInaTIbHON JHarHOCTUKH
He00X0IMMO OomnucaHue 3a0ojeBaHus 1Mo (GopMme (KalbKyJIE3HbIM, HEKaIbKYJIE3HbIN), 10 BapUAHTY
Te4eHUs (KaTapaibHbIH, (PIErMOHO3HBINA, TAaHTPEHO3HBIN), IO CTENEHU TSHKEeCTH (JIE€rKas, cpeaHei
TSDKECTH, TSDKETNast).

B Monenu 3HaHWI OyQyT TpeayioKEHHs BUJA «BapHUaHT MPOIECca W3MEHEHHs 3HaYeHUN TpH-
3HaKa, XapaKTEePHbII 11 HEKOTOPOTro 3a00JI€BaHU», CTPYKTypa KOTOPBIX:

(I) <gmarHos;, {CMMIOTOMOKOMIIIEKCL;}, [HEOOXOAUMOE YCIIOBHE;]>;

(ITI) <cMMIITOMOKOMILIEKCL, {[IPU3HAK;, TUANa30Hj 3HAUECHUI IPU3HAKa;} >}

(ITa) <CHMITOMOKOMIUIEKC, {IIPU3HAK;, {IIEPUOL;, NPOIOKUTEIBHOCTD IEPHO/IA;, TUATIA30H;;

3HAUEHWH MPU3HAKA; B IEPUOL; | |>.

3T0 MO3BOJISET OMUCHIBATH 3200JIEBaHUS C YIETOM OJHOM M3 TIIABHBIX CIOKHOCTEH JMAarHOCTH-
YECKOro IMpoliecca B MEIUIMHE - HEOOXOAMMOCTBIO ONPEACIUTh HEMPEPHIBHO Pa3BUBAIOIIMICA
nporecc (3aboneBanue). Kaxnas 601e3Hb pa3BUBaeTCS B TEUCHHUE OOJBIIETO MM MEHBIIETO Bpe-
MeHu. C TOUKH 3peHust ObICTPOTHI Pa3BUTHS OOJIE3HEN pa3InyaroT ocTpeifmue — 10 4 1Hel, ocTpbie
— okoJio 5—14 nueit, mogoctpeie — 1540 nHel u XpoHUYECKHE, JIIAIIMECS MECALbl U Tobl. B pa3-
BUTHU OOJIE3HH MOYTH BCEr/la MOXKHO Pa3jMuUTh Cliefyrolue cTaauu:l) Hadano Gone3Hu (MHOTAa
€ro Ha3bIBAIOT JIATEHTHBIM MEPUOJIOM); 2) cTaausi COOCTBEHHO O0ie3HU; 3) ucxoa 00JIe3HU.

JluarnocTuka, Kak MpaBUIIO, TPOBOAUTCS Ha CTAAMU «COOCTBEHHO Oone3Hn». Ha 3Toi ctaguu
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BBIJICJIAIOT CIIEAYIOIIUE TIEPUObl Pa3BUTHSA: 1) epuoa HapacTaHUs MPOSBICHUN O0JNE3HM; 2) epH-
0]l paszrapa (MakCHUMaJIbHOH BBIPAKEHHOCTH CUMITOMOB); 3) MEpUOJT yracaHus MPOsBICHUH 0oie3-
HU (TIOCTETIEHHOE UCUE3HOBEHUE KIMHUYECKON CUMIITOMATHKH).

OHTONIOTHST MEUIIMHCKOW AMAarHOCTHKH 3a7aéT CTPYKTYpy ONMMCAHUs TPyl 3a00yeBaHuil, 3a-
0oJeBaHMii, IPyNI CHHIPOMOB ¥ CHHIPOMOB.

(III) <rpymma IuarHo30By, {(IUarHO3k | TpyIna TUarHo30Bg) }>.

CtpyKkTypa onMcaHus CUHIPOMa COCTOUT W3 OMKCAHUSI CUHIPOMOB U Ipynn cuHAPOMOB. Kax-
Jasi Tpynmna CUHAPOMOB MOXET COJEpKaTh CHUHAPOMBI 3TOW I'PYMIIbI M TPYIIBI CHHAPOMOB OoJjee
HU3KOro ypoBHS. Kaxblil CHHIPOM COJEPKUT KIMHUYECKYIO0 KapTHHY, KOTOpas COCTOMT M3 MHO-
KecTBa MpHU3HaKoB. [ paduueckoe npencrapieHne pparMeHTa OHTOJIOTHH MPEJICTABICHO HA PUCYH-
ke 1.

B Mopnenu 3HaHU MOTYT OBITH yKa3aHbl OCOOBIE YCIOBUS, HEOOXOIUMBIE IS BOSHUKHOBEHUS
HEKOTOPOT0 3a00JIeBaHMUS:

(IV) <amarHo3y, coObITHE, [, BPEMEHHOMN UHTEPBal, |> WIH

(IVa) <mumaraosg, coObITHE,, BP€MEHHON HWHTEPBal, [, XapaKTCPUCTUKA; COOBITHUS | AMAITa30H;

3HAYEeHUH COOBITUS|>, €ClTU COOBITHE XapaKTepU3yeTCs HE TOJIbKO MOMEHTOM COBEpPIICHHUS, HO

Y HEKOTOPOW KaYECTBEHHOM MJIM KOJWYECTBEHHON XapaKTepUCTUKOM;

(V) <mmarnosy, ¢axTop; [, o6sacTs 3HaueHUN (Gakropa;]>.
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Pucynok 1 — I'padmueckoe npezpcrapieHne GpparMeHTa OHTOJIOTHH TMarHOCTUKHU B (hOpME CEMaHTHYECKOH ceTn

Jlyis onvcaHust M3BMEHECHHMSI pazeumusi 3a00JICBAHUS TPU BO3JICHCTBUU HA OPraHU3M M3BHE HYX-
HBI TIPEVIOKECHUS BHJIa «BApPUAHT PEaKIUH Tpoliecca PYHKIMOHUPOBAHUS HA BO3JCHCTBUE COOBI-
THSDY, UMEIOIINE CICAYIONIYIO0 CTPYKTYPY:

(VI) <cUMITOMOKOMILIEKCy, MpPU3HAKj, [AMaa30H 3HAaYEHHH;,| COOBITHE,, [BpPEMEHHONW MHTEp-

BaJlyjy,| AMANa30H U3MEHEHHBIX 3HAYEHU;™>, €CJIU I0ITAIIHOCTh U3MEHEHUI He BajkHA, UK

(VIa) <cUMITOMOKOMIIIIEKC, MPU3HAKj, COOBITHE,, [BPEMEHHOI HHTEpBaljy,| {IepuoI;, Ana-

[a30H 3HAYECHU,; IPU3HAKA;; | >.

Co0bITHE MOXKET OBITH COCTAaBHBIM JTHOO OBITH COBOKYITHOCTBIO COOBITHM, JTMOO COBOKYITHOCTHIO
coObiTus U (akTopoB. Torma HyKHBI IPEIJIOKEHUS BHJIA «BAPUAHT PEAKIMH MPOIlecca Ha BO3JICH-
CTBUE COBOKYITHOCTHU (haKTOPOBY:
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(VII) <cuMOTOMOKOMILIEKCk, HMPU3HAK, [AUaNa3oH 3HA4€HH;,] COObITHE,, KOJNUECTBEHHAs
XapaKTepUCTHKA COOBITHSA,, [BPEMEHHON MHTEpBaly,] {dakTop;, [001acTh 3HAYEHUH (axTo-
paj,]} UHTEepecyroLMii NpU3HAK;, IUMAaNa30H U3MEHEHHBIX 3HAUEHUH IIPU3HAKA;™>.

OHnTOMNOTHUS TO3BOJISIET OMHUCHIBATH 3a00JI€BaHMs C YYETOM STHOJOTHH, MATOTEHE3a, BapuaHTa
TEUYCHHSI, CTATUU U T.J. IMyTEM (POPMHPOBAHUS JOMOJIHUTEITHHBIX CUMITOMOKOMILUIEKCOB ISl O0jiee
JeTanbHOU (TITyOOKOM) TMAarHOCTUKH WM TudPepeHIaIbHON THarHOCTUKH 3a0oseBaHus. [lo me-
pe IeTanu3aly JUarHo3a Ui KaXI0W eIMHUIBI TaTOJIOTHYECKOTO MPOIEcca OMHMCHIBAIOTCS CBOH
JOTIOTHUTEJIbHBIE WIIH CHIEIU(UIHBIE CUMITTOMBI.

[Ipu3nak 3a601€eBaHUsT MOKET OBITH TPOCTHIM WJIU COCTaBHBIM (aIbTEepHATUBHOE (A) MpeaCcTaB-
JIeHHe TI0Ka3aHO Ha PUCYHKE 2), er0 3HAYeHUs MPECTABIAIOTCS O MEepUoiaM TUHAMHUKU Pa3BUTHUS
npU3HaKa WK 3a00JIeBaHUS B IIEJIOM; MOTYT 337]aBaThCsl HEOOXOAMMBIE YCIOBHS JIJISl PACCMOTPEHUS
npusHaka. Kaxapiil nepuos TMHaAMUKU XapaKTepU3yeTcs BepXHEH U HUKHEH rpaHuleld JIUTeIbHO-
CTH MEePHUOJIa, CIUHUIICH H3MEPEHUS TPaHUII.

[l_lpI/I3HaK (A)]

Mpocton CocTtaBHON ]

Mepuwon
OVMHAMWKN
BapwaHT
ZHaAUSHWUR

MopanbHOCTb
- BepxHana rpaHuya

- HuzkHAR rpaHuya
- EavHula uamepeHus

Mepuon
OUHaMUKA

P

XapaKkTepucTura
“nu
npu3HaK

MoganbHocTb

BapwaHTt
3HaUeHWA

3HayeHue

M3MEHEHHOE
030SAC TBUEM|
cobbiTHA

Tun
IHAUYEHWSA

+ +
4

Y
SHadeHue
Twun M3MEHEHHOES Heobxooumoe
3Ha4YeHnA o3aeicTEMEM ycnoeue
cobbmun

Pucynok 2 — I'paduueckoe npencrasiaenue tepmuna «lIpusnaxy

[IpocToii mpu3HaK MMEET MOAAIBHOCTH (BXOXJICHUE NMPH3HAKA B KIMHUYECKYIO KapTUHY); B
KaXJIOM TEepPHOJAE MPH3HAK MOXET UMETh Oojiee OJHOTrO BapuaHTa 3HayeHWH. Kaxiplii BapHaHT
3HAYCHUH 3a1aT MHOXKECTBO BO3MOJXKHBIX 3HAUCHHI NPU3HAKa, HEOOXOIMMBIC YCIOBHS /ISl HAJIH-
4Ms MPU3HAKA, & TAKXKE ONMHMCAHHE U3MEHEHUs 3HAUYCHHs 3TOTO MPU3HAKA MO BO3ACHCTBUEM HEKO-
TOPBIX COOBITHIA. [IpuMepoM MpocTOro mpu3HaKa SBISIOTCS >KAJIOOBI OOJBHOTO: Kaxaa, W3KOra,
TOLITHOTA, CHI)KEHHE alleTUTa ¢ BApMaHTaAMH 3HAUCHUH «UMEETCs, KOTCYTCTBYETY.

CocTaBHOI TPU3HAK COJCPKHUT ONMMCAHWE HAOOPOB CBOWX M3MEHSIOMIMXCS MO TIEpUOJaM Xa-
PaKTEpUCTUK (PUCYHOK 2) ¢ MOJAJILHOCTBIO BXOXJIEHHUS XapaKTEPUCTUKU NPU3HAKA B KIMHHYE-
CKyto KapTuHy. Kakas XxapakTeprcTuka MOXEeT UMETh MHOKECTBO COOCTBEHHBIX XapaKTEPUCTUK U
MHOXECTBO BapUAaHTOB 3HAYEHMS 3TOW XapaKTEepUCTHKH. [I[pumMepoM cOCTaBHOrO MpU3HAKA SBISET-
csl Takas *anoba 00JbHOro, Kak 00Jb B KUBOTE. DTOT MPU3HAK UMEET HECKOJIbKO XapaKTEPUCTHK:
XapaxTep, JIOKaJIN3alusi, ”HTEHCUBHOCTb, BBIPAXKEHHOCTh, UPPaAHALUs, IEPUOAUIHOCTD, TPUIHHA
yeunenns. Kaxmass xapakTepucTHKa MOXET WMETh OHO WIIM HECKOJBKO Pa3IMYHBIX 3HAUCHHM.
Hanpumep, xapakrepuctuka xapakrep 0onu (Ipu3Haka 00jb B )KUBOTE) UMEET 3HAYCHUS: OCTpasd,
Tymasi, KOJIOIIAs, PeXKyIasi, MyJIbCUPYIOIasi, AaBsAmias, TAHyIIas. XapaKTePUCTUKA JOKATH3aIUs
UMeeT 3Ha4yeHus: mpaBoe nojapedepbe, jeBoe noapedepbe, SMUracTpyii, mpaBasi MOAB3IOLIHAS 00-
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JacTh, JIeBas MOAB3OIIHAS 0071acTh, Me30racTpuil. XapaKTepuCTHKa HHTEHCUBHOCTD: crabas, yme-
pEHHasi, CUJIbHAs, pe3Kasi, pe3yanias.

Kaxxnp1ii BapraHT 3HAUYEHUM XapaKTEPUCTHKU COJEPKUT MHOMXKECTBO BO3MOXKHBIX 3HAUCHHUI
XapaKTEPUCTUKU, HEOOXOIUMBIE YCIOBHS ISl HAIMYUSL XapAKTEPUCTUKH, a TAKXKE OMHUCAHUE U3Me-
HEHUS 3HAaYCHHE ITOW XapaKTePUCTHUKH 0] BO3IEHCTBUEM HEKOTOPBIX COOBITUH.

TepmuH «3HaueHue, U3MEHEHHOE BO3/IEUCTBUEM COOBITHS» MO3BOJISIET OMHUCHIBATH U3MEHEHUE
MpHU3HaKa B JUHAMUKE, €CIIU TI0CTIe Hayaaa pa3BUTHA 3a00s1eBaHUs 10 OOpalleHHs K Bpauy MalleHT
cam TpeanpuHsUT Kakue-Tu00 Mepbl, UM 3HAUCHUS MPU3HAKOB (3Kan00, 00bEKTUBHOTO COCTOSIHUS)
MEHSIOTCS M0J1 BO3JICICTBHEM KaKUX-TMO0 COOBITUN MIIM MAaHUTYJISALUHN, IPEANPUHSATHIX BPAuOM.

Ipumep 1. Y manueHTa Ha MOMEHT OOCIIEIOBaHUSI MUMEETCS kKayinoba: ocTpast 00Jb B KUBOTE.
Jlo oOpaiieHus K Bpauy OH IpHHUMAaN 00e3001MBalomuii npernapat (aHaJdbI'MH), OcTpas 00JIb B KU-
BOTE CTaJIa TYIIOMU.

[TpusHak: «00Jb B KUBOTEN;

XapaKTepucTHUKa: «XapaKkTepy;

3Ha4YeHNE XapaKTEPUCTUKH: «OCTPAs»;

BoszeiicTByromiee coObITHE: «ITPUEM aHATIBTUHAY;

3HaueHue, U3MEHEHHOE BO3ACMCTBUEM COOBITHS (3HAUEHUE XapPAKTEPUCTUKHN): «TyTas».
IIpumep 2. 'Y GonbHOTO AU(PTEPUITHBIM KOHBIOHKTUBUTOM UMEIOTCSI OTEK, TUTIEpEeMUs, TUIEHKH Ha
cnusuctoi Bek. [locne cHATHSA BpauoM IIIEHOK C KOHBIOHKTUBBI OTKPBUIOCH KPOBOTEUYEHHE.

[Ipu3Hak: «KOHBIOHKTHBA BEKY;

XapakTepucTuKa: «M3MEHEHUS Ha CIU3UCTON BEK»;

3HaueHUE XapaKTEPUCTUKU: «OTEK, TUIIepeMusi, Tu(TepuitHbIe TUIEHKID;

Bo3zaeiicTByroree COObITHE: «CHITHE TUIEHOKY;

3HaueHue, U3MEHEHHOE BO3ACHCTBUEM COOBITHS (3HAUCHUE XaPAKTEPUCTUKHU): KKPOBOTCUCHUEY.

OnucanHasi OHTOJIOTUS pa3MeleHa Ha obnayHoi minatdopme IACPaaS (B popmate cemanTu-
YEeCKOM CeTH C KOPHEBOM BepIIMHON) U ucrnonb3yercs Uit popmanuzauuu 3Hanuid. Ha pucynke 3
IpeicTaBjieH (parMeHT ITONH OHTOJIOTUH.

B ocHoBe 11000# HHTENIEKTyalbHONH MEIUIIMHCKOW CUCTEMBI, Oa3upyIoIieiicss Ha 3HaHUSX, Jie-
KUT 0aza (popMaIM30BaHHBIX 3HAHUH, OT KayecTBa U 00bEMA KOTOPOM HAMpSIMYIO 3aBUCUT I dek-
TUBHOCTH CUCTeMbl. JIJig ennHOOOpa3HOro MpEeCTaBICHUs U OJJHO3HAYHOTO TOJKOBaHWs 0a3 3Ha-
HUN yYaCTHUKAMH pa3pabOTKH U MOJIb30BATEISIMU (B TOM YHKCJIE U3 Pa3HBIX YUPEKIEHUMN) TpeOyeT-
cs1 00U CBOJ] BCEX HCIIOJIb3YEMbIX Ha MPAaKTHKE TePMHUHOB. TepMUHOIOTHUS TOJKHA OBITH 00IIIe-
MIPUHATON U MOHSATHOM CHEIHaINCTaM B 00JIaCTU MEIUIIMHBEI, T.€. OBITh Pe3yJIbTATOM OHTOJIOTHYE-
CKOTO COTJIAIIICHUSI B 00JIACTH MEIUIUHBI.

OO0muii cBOJ MCNONb3YyEMbIX Ha MPAKTUKE TEPMHHOB COJEPKUT Ha3BaHUS HAOIIOACHUM, BCE
BO3MOXKHBIE UX 3HAUEHUS, a TAKXKE UX PaCIpPOCTPaHEHHbIE CHHOHUMBI, YIOTpEOIsieMbIe PHU 3aI10JI-
HEHHUH UCTOpUi Oose3Hel (MOCKOIbKY MEIUIIMHCKONH TEPMHHOJIOTUU CBOMCTBEHHA «IOJBH)KHOCTD
JIEKCUYECKOr0 COCTaBa» M €ro MOCTOSTHHOE Pa3BUTHE: MPEAYyCMOTPEHA BO3MOKHOCTh COXPAHEHHMS
HallMOHAJIBHBIX M WHTEPHAIMOHAIBHBIX TEPMUHOJIOTMYECKUX CHHOHUMOB, JTy0JIETOB (OJbIIIKA —
JUCITHO?, KOKa - IiepMa) U YaCTHYHO COBIAJAIONINX CHHOHUMOB, BBEJICHHE B HA3BaHUE METO/a WU
CUMIITOMa MMEHH €T0 OTKpPBIBATENs (CUMITOM pasapakeHus OprommHbl — cumnroMm lllerkuHa-
brmroMOepra, cMMIITOM CKOJIBKEHHSI - CAMITOM «pyOalikm» - cuMnToM Bockpecenckoro).

B cdopmupoBaHHOI KOJJICKTUBOM JIA0OpATOPUU HWHTEIUICKTyalnbHBIX cuctem HAITY JIBO
PAH «ba3ze MeIUIIMHCKOM TEPMHUHOJOTUH ¥ HAOJIOICHUID» BBIJCICHBI TAKWE TPYTIIHI HAOII0ICHUIA
KaK MpHU3HaKH, cOObITHS U (akTopsl (co cBouMu noarpymnmnamu) [31]. B yactHoctu, rpynnamu mnpu-
3HAKOB SIBJISIIOTCS TPAAULUOHHBIE Ul CIIENUATUCTOB JKanoouvl, /lanHvle 00beKmugHo20 Ucciedosa-
Hus, /lannsie nabopamopHnulx N [lannvie uHCmMpyMeHmanvHulx ucciedoséanuii. B 3Toit 6asze crpymn-
MUPOBaHbI TEPMUHBI Pa3/IeJIOB «MIATOTeHHbIE (PAKTOPBI», «(PapMaKOIOTHs», «EAUHULIBI U3MEPEHUSD)
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u apyrue. Takas «baza HaOMOACHUN SIBIACTCS YHHMBEPCAIBHBIM PECYPCOM, MPUMEHSEMBIM IS
(dbopMUpOBaHUS TUArHOCTHYECKHUX (M HE TOJIbKO) 0a3 3HAHUU pa3M4HbIX oOsacteil (mpoduiieit)
MEIULUHBI.

|¥ 3ABONEBAHUA {CNUCOK} ( = 'copy’) (ref-new) @
» 3afionesanue * ([+] ‘setmm’) (ref-new)
¥ pynna 3aconesaxni (unu MNoarpynna) {CNMCOK] ([+] 'setmm) (all) @
= KOMNNEK: AMArHOCTHYECKuX Npuadakoe ([*] 'seqgmm’) (new)
|¥ 3abonesanne * {CMUCOK]} ( + 'set’) (ref-new) @

fcd 0
m 6 fc no MENEHUR. OCMPbIl, XPOHUNECKUT)

| ¥ BoamomHbIe r‘lpuwu.r.mr {CMUCOK} ([=] ‘copymm’) (ref-new) @
‘;' MNpuunHa [(OCbI}HE Nk Garxtop) {CNMCOK} ([+] ‘setmm’) (all) @
» Bpemerd'bie xapakrepmncTurmn cobeimua ([=] ‘copymm') (ref-new)
» Buifop TUNa 3navennii (cobuimwe n haxtop) ( ~ "proxy’)
» MogansHocTe ([=] ‘copymm’) (ref-new)
» Heobxoaumoe ycnoane * ([=] 'copymm') (ref-new)
¥ CumnTomokomnnexc * {CMUCOK] ( + 'set’) (ref-new) @

| Pasvne Ana 6AHO20 of pasr DEIHBIM (xanob, o )

|'¥ Komnnexc Xanob u 00beKTMBHOro 00CneaoBalna * {CMUCOK} ([=] ‘copymm’) (new) @
|

watop 3 I} ud m.#a3. o e

¥ lpuanax {ANIbTEPHATUBA) ([+] 'setmm') (all) @
'l'_r'lp{)c TOI NpU3HaK (N0 NEPUOAAM AWHAMWKN) {L:.I'IPICO!Z} (_=_'copf) (new) @

» MNepuoa anHamuen ( * 'seq’) (new)
> MOAansHOCTE ( = 'copy') (ref-new)
¥ CocTaBHOR Npu3Hak (No nepuoaam anHamuxm) {CIMCOK] ( = ‘copy’) (ref-new) @
| ¥ Mepwoa ANHAMAKR {CNHNCOK]} ( * 'seq") (new) E?
{ BEPXHARA rpadHnua AnMTensHoc Ty (copT. BewecTeenHoe) ( ! "‘one') (all)
0 HWKHARA rpaHnLUa ANWTenLHOCTH (copT: BewecTeexHoe) ( ! 'one’) (all)
0 equHuLa namepenus (copT. Ctpokosoe) ( ! 'one’) (all)
|¥ XapakTepucTuka unu npuatax {ANBTEPHATUBA] ( + 'set’) (all) @
¥ NapameTpul {CMIVCOK] ( = ‘copy’) (ref-new) @ -
» MoganbHOCTh ( = 'copy') (ref-new)
¥ BapwauT 3nayeHni {CNUCOK]} ( * 'seq’) (new) @
|¥ Tun 3nasenwi (ANBTEPHATVBA] ( ~ ‘proxy’) @
> KauecTBEeHHbIE 3HaYeHuA * ( = ‘copy’) (new)
- Yucnoabie IHaYeHnA & =_'cop_y') (rqf—ne_w_) )
TEPHUCTUEE UK npuaxak ( + 'set’) (ref-new)

» Komnnekc naGopaTopHbIX M MHCTPYMEHTaNbHLIX nccnegosadvi * ([=] ‘copymm’) (ref-new)

Pucynok 3 — ®@parMeHT OHTOJIOTMH AUATHOCTHUKH, pa3MeIIéHHON Ha o0maunoii miardopme IACPaaS (ckpuHIIOT)

4 Wcnonb3oBaHue oHTONorum ana doopmmpoBaHua 6a3 MeAUMLUHCKMX 3HAHUN

Ha ocHoOBe onmcaHHON OHTOJIOTHH, C UCIIOJIb30BaHNEM «ba3pl MEIUIIMHCKONW TEPMUHOJIOTHU U
HaOmroneHuit», Ob1  chopmupoBaH wuH(popManmoHHBIH pecypc Ha 1uatpopme [ACPaaS
(https://iacpaas.dvo.ru/) «ba3a 3HaHUN O JUATHOCTHKE 3a00JIEBAHUI U CHHIPOMOBY, BKIIOUAIOIIHMA
onucaHue 3a00JeBaHUN U3 TaKMX Pa3lesoB MEIUIMHBI Kak «['acTposnreponorusy, «MHpekunon-
Hble 00s1e3HU» U «Yposiorus». B kauecTBe NpuMepoB MOXKHO IPUBECTH Takue 3a00J€BaHMs Kak:
KeTYHOKaMEeHHasl 00JIe3Hb, XOJICIUCTUT (OCTPBIH, XPOHUUECKUI) ¢ pa3IuYHbIMU ero Gpopmamu (Ka-
TapaJbHbIi, OOCTPYKTUBHBIN, N€CTPYKTUBHBIN...) U BO3MOXXHBIMU BapHMaHTaMU OCJIOXKHEHHH (1e-
PUTOHMT, XOJAHTHUT, OKOJIOMY3bIPHBIM BOCHANUTENbHBIA MHUILTPAT...). Ha Takom 3a0oneBaHun
KaK reMopparuueckast JINXopaaka ¢ MO4eYHbIM CUHIPOMOM OTUETIMBO IEMOHCTPUPYETCS aKTyallb-
HOCTb IIEpUOJIOB T€UECHUs 3a00JIeBaHNA: NHKYOAMOHHBINA NEPUOJI, JOOJUTYPUUYECKUN IEPUOI, OIH-
TYPUUECKUI MEPUOJI, TONUYpPUsi ¥ PEKOHBAJIECLEHIMA CO CBOEH CHEeUU(UYHOCTBIO KIMHUYECKON
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KapTuHbl. ONUCcaHue 3HAHWH O IMArHOCTHUKE TAaKOro 3a00JieBaHMs KakK MPOCTATHT C ero ¢popmMamu
MO3BOJIUT NPEOJOJIETh COBPEMEHHBIE TPYAHOCTH B paHHEH €ro JUarHOCTUKE MPU «OMOJIOKEHUI
MaTOJIOTUHU U CTEPTOCTU KIMHUYECKUX TIPOSBICHUM.

I'pynnsl 3a0osieBaHui OOBEAMHSIOT KOHIENTYyalbHO CBsA3aHHbIe 3a0osieBaHus. Hampumep,
rpynna 3aboneBanuii «bone3sHn opraHoB MUILIEBAPEHUs» COCTOUT U3 Tpymnl 3abojieBaHuil — «bo-
JIE3HU MUIIEBOJA», «bOoJIe3HN KelyJKa U ABEHAALATUIIEPCTHON KUIIKWY, «bOJIe3HH KUIIEYHUKA,
«bone3nu neueHn», «bonae3Hu KEeTYHOro My3bIps, KETUEBBIBOAAIINX yTei» u np. Kaxnas rpymnmna
3a00JIeBaHUN TPYNIUpPYET 3a00JIeBaHUS C OOIIMM KOMIUIEKCOM JAMAarHOCTHYECKUX MPU3HAKOB, KO-
TOPBIM BKIIIOYAET MPU3HAKU, XapaKTepHbIe JUIs AaHHOW rpynmbl. Tak mist rpymnmbl 3a00s1eBaHUN
«bone3Hn opraHoB NUILEBAPEHUS» B KOMIUIEKC AMATHOCTUYECKUX MPU3HAKOM BXOAMT OAMH IpHU-
3HaK «bonb B xkuBOoTEY. 115 rpymnmbl «bosie3Hu KETUHOTO My3bIps U KETUEBBIBOAANIMX IyTEW» AU-
ArHOCTUYECKUI KOMIUIEKC BKIIFOYAET S5 mpu3HaKkoB: «boinb B xuBOTE», « TomHoTay, « KOXKHBIN 3y1»,
«IloBbIIeHHEe TemmepaTypsl Tena», «HampspkeHue Mbli nepenHeil OpromrHONW cTeHKu»». s
TpymIbl 3a007eBaHUN «XOJEIUCTUTBD) JUATHOCTUYECKHUMHU SIBIAIOTCSA yxe Oonee 20 MpHU3HAKOB:
BCE Te ke mpu3Haku Iuiroc «Meteopusm», «PBota», «Otpbikka», «TomHoTay, «['opedus BO pTy»,
«Jletikorutey, «COD», «TonmmHAa CTEHKU XeTYHOro my3sips Ha Y3U» u 1.1, @parment undop-
MalMOHHOTO pecypca «baza 3HaHU 0 TUarHOCTHKE 3a00JIeBaHMIT» MPECTaBIICH HA PUCYHKE 4.

v 3ABOMNEBAHUS @

¥ 1 [KOMNMEKC AMArHOCTHYECKHX NpH3HaKs] &
> 1 Bone & xueoTe [Mpuaxax]
¥ BOfesHiH KeNUHOro Ny3sipa W Xenyessisoawmx nyTeit [Mpynna aaGonesaxuii (unm Nogrpynna)] @

¥ 1 [KOMNNEXC AHArHOCTUMECKHX NPH3HAKDE] @
» | Bonk 8 #ueoTe [Mpuaxax]
» 1 TowHoTa [Mpu3HaK]
ayn [Mpu3Hax]
» | MoBbiluexne TeMNepaTypsl Tena [Mpusxax]
> | Hanpriketie Mbllil nepexed GpowHoi cTetiw [Mpuatax)
nELMCTHTS! [Tpynna sabonesanwil (wnk Moarpynna)] @

L T

¥ 1 [Komnnekc AMarHoC THYECKHX NPH3IHAKDB] @

1 BONb B #MBOTE [TPH3HAK]
1 TowHoTa [Mpuanak]
+

IKHBIA 3YA [TPH3HAK]
DAKEHHE MBILL nepeaHei GPIOWHOR cTeHKkH [Mpu3HaK]
phikka (Mpu3HaK)
4b BO PTY [Mpw3HaK]
KOLMTHI (KNUWHWYEC KMt aHaNKU3 KpoBu) [TpuaHaK]
1 CO3 [NpuaHak]
P 1 TONWHHA CTEHKM XENHOIO NY3bIpA (Y3U KenyHOro nyawps) [Mpuaxak]

b
>
>
b
-
>
>
>
>
b
>

Pucynoxk 4 — @parmMeHT nH(HOPMAITMOHHOTO pecypca « KoMIIIEKCH AMarHOCTHYECKHUX MMPU3HAKOB TPYII 3a00IeBaHMID

Cornacno MexnyHapoaHoi kinaccudukanuu 0osie3Hel B rpymnmy 3abosneBaHuil «XoJenucTu-
TBD) BXOJUT 3a0oeBanue «OcTphlii xonemuctuT». Onucanne caMoro 3a001eBaHMs BKJIIOYAET OIH-
CaHMEe CUMIITOMOKOMIUIEKCOB JUIsl HECKOJIBKUX BO3PACTHBIX Irpymnn nanueHtoB (aetu 0-1 ron, aetu
1-16 ner, B3pocabie 17-59 u T.A.) U HEOOXOJUMOTO YCIOBHUSI UJIU COOBITUSI, KOTOPOE MPUBEIO K
BO3HUKHOBEHUIO 3TOTO 3a00JIeBaHMS.

Jlnis Gonee neTanbHOM (Ti1y0O0KOM) TUArHOCTUKHU U AU(depeHnaIbHON TUarHOCTUKU OTMCAHbI
¢dopmbl 3a0051eBaHUs (OCTPBIM KaJdbKyJIE3HBIH XOMEIUCTUT, OCTPHII HEKANbKYJIE3HBINH XOJICIIUCTHT)
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Y BapuaHTHI (KaTapajgbHbIH, (JIErMOHO3HBIN, TAHTPEHO3HBIN), TAKXKE C ONMHMCAHUEM CHMIITOMOKOM-
IIeKca s Kax10i popMbl U BapuaHTa 3a00JIeBaHUs IO BO3PACTHBIM IpynnaMm. OparMeHT npea-
CTaBJICH Ha PUCYHKE 5.

¥ Ocrpsi xonewcri [3abonesarine) @ # TR A v ¥
» [leTi (1-7 neT) [CumnToMoKoMnERT]) v &

) [CAmnTOMOKOMNEKC) & A v ¥

eT) [CMnTomokoMnneRc] & A v ¥

omyTeni (61-100 neT) [CmToMokoMNNER) & A v ¥

npatoa @ 4 1% A

Yhogopwe @ i v &

Bl kAT HYME3HBI XONBLIMCTHT [3NEMENT Auarosa] v ¥

» 00T

P OcTpwil Hexans BUICTHT [3neMenT narosa) & A
Yosapuary @ T XA v Y
P OCTpil KarapansHsil XONEUNCTHT [AMEMEHT Jark0%a] v ¥

YONLJICTHT [aneMeHT pnarosa] & A v ¥
OC TPt FaHTPEHO3HbI XONEWNCTHT [3neMeHT Anarkosa) & A
[ anewmem duazqosa | ()

» Mo cTeneHn TAkecTH & A

PI/ICYHOK 5-— q)paFMCHT I/IH(l)OpMaIII/IOHHOFO pecypca «CHMIOTOMOKOMILIEKCHI 3a00JIEBAHUS U J€Tainu3alusa 1uario3a»

Kaxxaplii cMMOTOMOKOMILIEKC BKJIOYAET OMMCAHUE KOMIUIEKCA kajlod U 0ObEKTUBHOIO UCCIIE-
JIOBaHUS U KOMILJIEKCA JJa0OPATOPHBIX U MHCTPYMEHTAJIbHBIX MCCIEIOBAHNMN, KOTOPbIE B CBOIO OYe-
penb BKIIOYAIOT ONMHMCAaHUE MaTOTHOMOHHYHBIX, CIEHU(UIECKUX U HECHeNU(YUIECKUX MPHU3HAKOB
3a00JeBaHUs C ONpe/IeIeHNEM MOJAILHOCTH (CM. pUCYHOK 4). B TeueHue 3a6oneBanust ocTpblil Xo-
JIELUCTUT BbIAEJICHBI IEPUO/Ibl TUHAMUKHU: NEPBBIH - 1-6 yacoB, BTOpoil - 7-24 yaca, TpeTtuii 1-7 cy-
TOK. OHTOJIOTHUS Aa€T BO3MOXKHOCTh ONUCATh BCE BAPHAHTHI 3HAYEHUH MPOCTHIX U CIOXKHBIX MPH-
3HAKOB C XapaKTEPUCTUKAMH BO BCE MEPUOJIBI TeUeHH 3a0oseBanus. @parMeHT HHPOPMALMOHHO-
ro pecypca «llepuossl pa3Butus 3a060s1eBaHUs» NPEACTABIECH HA PUCYHKE 6.

3aknoyeHue

[IpennoxxeHHass OHTOJOTHUS TaET BO3MOXHOCTh ()OPMUPOBATH COBPEMEHHBIC 3HAHUS O TUATHO-
CTHKe 3a00JIeBaHUI B 3aBHCHMOCTH OT X KJIacca, (hOPMBI, OCTIOKHEHUH, BRIPAKCHHOCTH KITMHUYC-
CKHUX TIPOSIBJICHUH ¢ BO3MOXKHOCTBIO TU(D(HEPESHIIMPOBAHHOTO Y4ETa OCOOCHHOCTEH TTAIlMEHTOB.

OnTOJIOTHST 3HAHWM MO JUATHOCTHUKE 3a00JIeBaHUN M CHUHAPOMOB pa3MellleHa Ha IiaTdopme
[IACPaaS u B Hacrosiee BpeMsi YK€ aKTHBHO HCIOJB3YeTCSl CHEeNHMaTUCTaMH JUid co3faHus 0a3
3HAHWU B Pa3IMYHBIX 00MacTAX MeIUIMHBI. COOOIIECTBO IKCIIEPTOB B 00JIACTH MEAMIIMHEI, pa3pa-
OOTYMKOB MHTEJUICKTYaJIbHBIX MEIUIIMHCKAX CHCTEM, 3aMHTEPECOBAHHOE B CO3JIaHUM 0a3 3HAHUU U
WX HCIIOJIb30BAHUU I Pa3paOOTKH MHTEUICKTYaIbHBIX MEIUIIMHCKUX CHUCTEM, UMEIOT BO3MOXK-
HOCTB MPUCOCIUHUTHCS K ATOMY TPOIIECCY (VI CO3aHMsI COOCTBEHHBIX 0a3, YIyUIICHHs U Pa3BH-
THUSI CO3IAHHBIX, a TAKXKE JUIS UX MCIIOIH30BAHMSI B IIPOTPAMMHBIX CHCTEMAaX ).
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¥ OcTpaiit xonewcTuT [3atonesame] @ & [ X A v x

- [letn (1-7 neT) [CuMNTOMOKOMNNEKC] v 3
. > [letn (8-16 neT) [CMNTOMOKOMNNEC] & A v x
¥ Bapocnible (17-60 ne) [CumnTomokomnnexc] @ 2 [ & A v x

. |¥ Komnnexc ano6 u oGbexTuaHoro obcneposarns @ & [ v x

¥ 1 Bonb 8 xuBoTe [Mpuskak] @ & T v &

. |w CocTaBHo# npuaKaK (no nepuogam auxammukn) @ & i
v 1[Nepuog anHamnkn] @ P T v ¢
© 01.0 [HWXHAR rPaHMLA ANUTENBHOCTH (cOpT: BewecTeextoe)] & [ v x
6.0 [BEPXHAR IPaHHLIA ANMTENLHOCTH (CopT: BewecTserHoe)] & [l & A v x
9 1 yac [eanHuLa namepenua (copt: Ctpokosoe)] & 11 B A v x
> 1 MpucyTcTene [XapaKTepHCTHKA UM NPU3HAK] & A v
> | XapakTep [XapaKTepucTuka unv NpusHak] & A v x
P | VIHTEHCHBHOCTb [XapakTEpUCTHKA UNK NPH3HAK] &R A v ¥
> | okanu3auua [XapakTepucTUka N1 NpUsHak] & A v
> | Vippaanauua [XapaktepucTuka nim npusHak] & A
[ Xapaxmepucmuka unu npustax | @
v 2 [Nepvog anvammin] @ & ] X A v x
07.0 [HIOKHSA [aHMLA AMWTENLHOCTH (COPT- BewecTeenoe)] # T v e
0 24.0 [BEPXHAR rPaHULIA ANMTENLHOCTH (COpT: BewecTeerHoe)] & 11 & A v
0 yac [eanHnLa namepens (copt: CTpokosoe))] PiARA
[ Xapakmepucmuxa unu npusxax | @
¥ 3 [Nepon anHamnn] @ & [ & A

0 1.0 [HWKHAR rPaHULLA ANUTENLHOCTH (COPT. BewecTeerkoe)] & 11 v x
e 0 7.0 [BepXHAR rPaHNLIA ANHTENBHOCTH (cOPT: BewecTeerHoe)] ¢ (1 X A v x
0 cyTk [eanHmMLa namepenna (copT: CTpokosoe)] ¢ T X A

Pucynoxk 6 — ®@parment uadopmanmonsoro pecypea «lleprosl pazButus 3a001€BaHUD)

BnarogapHocTu

PaboTa BbImonHeHa mpu yacTU4YHON (uuaHcoBoi monaepxke PODU (mpoektsr NeNe 18-07-

01079, 17-07-00956).
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MEDICAL DIAGNOSIS ONTOLOGY
FOR INTELLIGENT DECISION SUPPORT SYSTEMS

V.V. Gribova', M.V. Petryaeva®, D.B. Okun’, E.A. Shalfeeva*

Institute of Automation Control Processes of the FEB RAS, Vladivostok, Russia
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Abstract

An ontology for representation of knowledge about the diagnosis of diseases and syndromes is described. It allows ex-
perts to represent knowledge about the diagnosis of a wide range of diseases. Knowledge of the disease diagnosis in-
cluding its form, etiology, pathogenesis, variants of the clinical course is represented according to their clinical classifi-
cation: a set of diagnostic features, alternative symptom complexes with pre-morbid biological, personality and other
factors, dynamic signs of symptoms and clinical features altered by the impact of events. The ranking of symptoms by
specificity is possible, as well as a description of the conditions predisposing or contributing to the disease, which al-
lows to attribute the disease with a set of specific features. The article includes an informal description of the ontology,
as well as its model with a description of the main terms, knowledge, situations and limitations of their integrity in the
form of ontological agreements. An example of the use of the ontology for the formation of a knowledge base on diag-
nosis and differential diagnosis of diseases from the group "Diseases of the digestive organs" is given in the article. The
ontology is implemented on the cloud platform of IACPaaS and now is actively used by experts to create knowledge
bases in various fields of medicine.

Keywords: ontology, knowledge base, diagnosis of diseases, syndrome, symptom complex, medical intelligent systems,
decision support system.
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AHHoOTauuA

B cratee paccmaTpuBacTcs MOIXOA K ONMHMCAHHWIO MIMPOKOW OOJIACTH HAIIMOHAIBHOW 0€30TIaCHOCTH Kak
Tezaypyca (JIMHTBUCTHYCCKOW OHTOJIOTHH) IUIS aBTOMATHYCCKOW 00paboTKh AoKyMeHTOB. CO3TaHHBIH
Tezaypyc 1o 6€30mMacHOCTH UMEeT MOJeNb TpeACcTaBIeHNs Te3aypyca PyTe3 n He mMeeT aHAJIOTOB B M-
pe B Tako# MIMPOKOHN MpeaMeTHOH obmacTth. Te3aypyc mo 6e30macHOCTH UCTIONB3YeTCs B CIIEIHAIA3APO-
BaHHOU MH(POPMAITMOHHO-aHATUTUICCKON CHCTEME, B TOM YHCJC U aBTOMAaTHYECKOH TEKCTOBOH Kilac-
cu(UKaIMK JTOKYMEHTOB B COOTBETCTBUH C HECKOJBKAMHU PyOpUKATOPAaMH, BKIIOYAsk pyOpUKaTOp yrpos,
pyOpHKaTop HEHHOCTEH, pyOpHUKaTOp peruoHaibHbIX mpobiem u ap. Mcmnonb3yemas MHGOPMAIMOHHO-
nouckoBas cucrema Nearldx obecrieunBaeT cranaapTHbIC (PYHKIUH HH(OOPMAIHOHHOTO MTOUCKA, & TAKKE
JAéT BOBMOXKHOCTB 3aJIaHMsl 3aIlIPOCOB U MOUCKA MH(GOPMAIIUU C UCIOIH30BAHUEM CIICIUAIN3UPOBAHHBIX
PEeCYpCOB, BKIIFOYAsh OHTOJIOTHIO M PyOpHKaTophl. AHanmTHUecKuii kommoHeHT Nearldx mpemocraBisiet
BO3MOXKHOCTH (acETHOTO aHAJIM3a, CHCKTPaIbHO-(DACCTHOTO aHalN3a BPEMEHHBIX PSJIOB, MMOCTPOCHHS
KOTHATUBHBIX CXEM U aHAIMTHYCCKUX CIIPABOK, B KOTOPBIX MOTYT MCIOIB30BaTHCS CO3IaHHBIC JIEKCHKO-
TEPMUHOJIOTHUYECKIE PECYPCHI.

Knrwouegvie cnoga: mesaypyc, onmono2us, HayuoHaibHas 6e30nacHocmy, UHGOPMAYUOHHbLI NOUCK, pPYO-
PUKAmMOop, agmomMamuieckas Kiaccupukayus, mexcmogas anaiumurd.

Lumuposanue: Jlykawesuy, H.B. OHTONIOrHYECKNE PECYPCHl M MH(POPMAIIMOHHO-aHAIUTHYECKas CHCTe-
Ma B mnpenmerHod obsactu «besomacnoctes» / H.B. Jlykamesnu, b.B./lo6poB, A.M. IlaBnos,
C.B. UlteproB // Owntomorus mpoektupoBanms. — 2018. — T.8, Nel(27). - C.74-95. — DOL:
10.18287/2223-9537-2018-8-1-74-95.

BBeneHue

Hacrosiiiee Bpemsi xapakrepu3yercss OrpOMHBIMU 00BbEMaMU 3JIEKTPOHHON TEKCTOBOW MH(pOP-
Malluy, MOIMOJIHAEMON €XEJHEBHO, BKJIOYas HOBOCTH M Tra3eTHbIC MyOJMKAIMH, aHAIUTHYECKUE
OTY&Thl, HAyYHbIE CTAThbU, @ TAK)KE COOOIICHUS B COLMAIBHBIX CETSAX. TaKoro poja 3JIEKTPOHHbIE
TEKCTOBBIE PECYPCHI JalOT HOBBIE BO3MOYKHOCTH JIJISl BBISIBJIEHUS IPOUCXOSAIINX MTPOLIECCOB U BO3-
HUKAIOMIUX TPEHIOB B PAa3HBIX cdepax AesarenbHocTH [ 1-4].

OnHOM U3 BakHBIX c(hep NPUMEHEHHUss MOHUTOPUHIA TEKCTOBOM MH(OpMaLuu sABIseTcs cdepa
HAIMOHAJIbHOW 0€30MacHOCTH, ISl KOTOPOM Ba)XKHO OTCIIEKUBAHHUE U MPEAYIPEKICHUE PEaIbHbIX U
HNOTEHIMATIBHBIX YTpo3. TepMUH «HaIMOHAIbHAs 6e30nacHOCTbY ompenensercs B CTpaTeruu Hauu-
oHaJIbHOU Oe3omnacHocTu Poccuiickoi CI)eﬂepam/H/I1 KaK COCTOSIHME 3alIUIIEHHOCTUA JTUYHOCTH, 00-
I1eCTBAa ¥ TOCYAApCTBA OT BHYTPEHHUX U BHEIIHUX YIPO3, P KOTOPOM 0OECIICUNBAIOTCS peann3a-
11l KOHCTUTYIIMOHHBIX MpaB U ¢BoOOJ rpaxkaan Poccuiickoilt @enepariyu, JOCTOMHbBIE KaueCTBO U
YPOBEHb UX KU3HHU, CYBEPEHUTET, HE3aBUCUMOCTb, FOCYJapCTBEHHAs! U TEPPUTOPHATIbHAS 1I€JIOCT-
HOCTb, YCTOMYUBOE COLIMAIBHO-OKOHOMUYECKOE pasBuTue Poccuiickoit @enepannu. HanvonansHas
0e30MacHOCTh BKJIOYaeT B ce0si 0OOPOHY CTpaHbl U BCe BUIbI 0€30MacCHOCTH, MPEAyCMOTPEHHbBIE

'http://www.consultant.ru/document/cons_doc LAW_191669/61a97f7ab0f2£3757£e034d11011c763bc2e593f/
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Koncrurynueinn Poccuiickon @enepanyu u 3akoHonarensctBoM Poccuiickoit denepannu, npexae
BCEr0 TOCYAapCTBEHHYIO, OOIIECTBEHHYIO, WH(GOPMAIMOHHYIO, HKOJOIMYECKYIO, 3KOHOMUYE-
CKYI0 [5], TpaHCTIOPTHYO, PHEPTeTUUECKYI0 O€30MaCHOCTh, 0€30MACHOCTh TUYHOCTH.

B naHHO# cTaThe paccMaTpUBAIOTCS BOSMOXKHOCTH IS ONIPEIENICHHs] YTPO3 U TPEHIOB B pas-
HbIX cepax mpeameTHO obnactu «be3omacHOCTE» Ha OCHOBE CIHEIUATU3HPOBAHHBIX JIEKCHKO-
TCPMHUHOJOTMYCCKHUX PECYPCOB: JIMHIBUCTUYCCKUX OHTOJIOTHHA U CIICUAJIM3NUPOBAHHBIX py6p1zn<a-
TopoB. [IpumeHsiemass TUHTBUCTUYECKAs OHTOJIOTHS TMPENCTaBIseT cOO0N pacHIMPEHHYIO BEpPCHUIO
tezaypyca PyTes [6]. Co3nannbie pyOpUKaTOpHI coziepkaT B ce0e KaTeropuu CyIIeCTBYIOIIUX IICH-
HOCTEH, T.€. TOr0, YTO HYXHO 3all[UIAaTh, U MPEANONIAaraéMbIX Yrpo3, BBISIBICHHBIX KaK [0 HOpMa-
THUBHBIM JIOKyMEHTaM, TaK ¥ Ha OCHOBE aHaJI3a TEKCTOB CPEJICTB MaCCOBOM HH(OPMAITIH.

CoznaHHble TEKCUKO-TEPMUHOIOTUYECKUE PECYPCHI UCIIONB3YIOTCA ISl aBTOMAaTHYECKOM Kiiac-
cupUKanmMu JOKyMEHTOB, a TaKkKe B paMKax CIEHUATU3UPOBAaHHON HH(OPMAIMOHHO-
aHAJIMTUYECKON cucTeMbl. B cTaThe paccMaTpuBarOTCsI HHCTPYMEHTHI, KOTOpPbIE BXOAAT B UHGOP-
MallMOHHO-aHAJIUTUYCCKYIO CUCTCMY U AAIOT JOMOJJIHUTCIIbHBIC BO3MOXKHOCTH IJIsl MMPOBEACHUSA MO-
HUTOPUHTA MOCTyNaronie nuopmanuu.

1 MeToabl aBTOMaTu4yeckon o6paboTkn AOKYMeHTOB B cchepe 6e3onacHOCTU

B nutepatype mpencTaBieHO HECKOJIBKO HampaBlIeHUH 0OpabOTKH TEKCTOB HA €CTECTBEHHOM
A3bIKe B c(hepe HAIlMOHAIBHON 1 MEXIYHapOHOU O€30MacHOCTH.

MHorue paboThl MOCBSIIECHBI aHAIN3Y SKCTPEMUCTCKHX COOOIIEHHWH B COIUAIBHBIX CETSX.
YacTe uccnenoBanuii MposBICHUN TEPPOPU3Ma U SKCTpeMu3Ma B Twitter mocBsIeHa AesITeIbHOCTH
NI'NJI (Mcnamckoe rocynaperso Mpaka u JleBanTa). Mi3BecTHO, yTO 3Ta TEppOpUCTUYECKAsT Opra-
HU3AIUsl aKTUBHO paboTaeT ¢ MHOXKECTBOM COLIMANIbHBIX ceteit [7-8]. B wactHocTH, UTTUJI 1 cBs-
3aHHBIE C HUM OPTaHU3AIHNH TOJACPKUBAIOT OOJIBIIOE KOIWYECTBO YUYETHBIX 3amucedt Twitter Ha
MHOTHX SI3bIKaxX JJI pacipocTpaHeHusi CBOMX uzeil. B pabore [9] nan ananu3 cooOIIEHHI B COIH-
aJbHBIX CETSX JIFOACH, KOTOPbIE NMPUCOCAVHWINCH WM IMONBITAIACH IpucoeauHutbes k MIMIL
B GonpIMHCTBE CiydyaeB OHU BbIpa)kalld CUJIbHbIE aHTUAMEPUKAHCKUE M aHTH3ala/Hble HacTpoe-
HUS 33/10J1T0 JUIsl IPUCOEANHEHUS K TOM OpraHu3alni.

B cratee [10] onmceiBaeTcst kopiryc, comepskamuid 100 TeKCTOB, HATMCAHHBIX HCIAMUCTaMHU.
B wactHOCTH, U3 cOOpaHuil XaauCOB (MCIAMCKHUX PEMTHO3HBIX TEKCTOB) OBLTM W3BIIEYEHBI (ppar-
MEHTHI O BOWHE, HEBEPYIOIINUX U HakazaHUsIX (64 Tekcta). Kpome Toro, KOpmyc conepkuT cooore-
HUS U3 UCIIAaMCKHX OJIOTOB, a TaK)Ke CTaThU U3 MCIAMUCTCKOTO JKypHana Inspire. 3Tu TeKCThl ObUTH
pa3MedeHbl Ha HECKOJIBKHUX YPOBHSX, BKJIIOYAsi CAHTAKCUYECKHUE, BDEMEHHBIE U APYTHe aHHOTAIIUH.

[TockoabKy OIHUM M3 MPEANOCHUIOK MOANECPKKU TEPPOPU3MA SBISIETCS PE3KO HETaTUBHOE OT-
HOILIEHUE K ONpeIeEHHBIM SBICHUAM WIN FPyIIIaM JII0JIeH, TO TaK Ha3blBaeMble 3asBJICHUS «HEHA-
Buctu» (“hate”) Tpedyror ocoboro BHUMaHus. B pabote [11] coobmenus B 6morax knaccuduim-
pYIOTCSL HE TOJBKO Ha KJACChl BBIPAKEHHBIX OSMOIMH (MOJIOKUTEIbHBIE, OTPULIATEIIbHBIE,
HEHTpaabHbIC), HO U B 3aBUCHMOCTH OT THUIa 0OCYKJaeMoro IeHCTBUS (OTPHULATEIbHBINA - KPOBO-
npoaumue, HcecmoKkoCms, I TMOJIOKUTEIbHBIA — nomows, noodepaicka). Kok u Ban [12] onucei-
BaIOT COOpaHHBIA COATTAaHCUPOBAHHBIN HAa0Op U3 24,5 THIC. TBUTOB, KOTOPBIC KIACCUDHUITUPYIOTCS
Kak pacuctckue u Hopmanbhble. B [13] npencrasnen kopmyc u3 16 000 TBUTOB, B KOTOPBIX 3,3 THIC.
TBUTOB 0003HAYEHBI KaK CEKCUCTCKHUE, a 1,9 ThIC. — pacUCTCKUE.

B pabote [14] yka3bIBaeTcs, YTO aBTOMaTHYECKOE OOHApYKEHUE 3asiBICHUN, KOTOPbIE Pa3Ku-
raloT HEHaBUCTh IO OTHOIIEHHUIO K HEKOTOPBIM TPyIIaM HaceJeHHs (YTO SBISETCS OJHUM U3 TIPH-
3HAKOB SKCTPEMU3MA), OCIOKHSIETCS CASAYIOUMME (paKkTopamu:

* cooOmIieHne He Bcerja MOXeT ObITh HalIGHO Ha OCHOBE MPOCTOr0 Habopa KIIFOYEBBIX CIIOB, I1O-

TOMY YTO HEKOTOPbIE CIIOBA HAMEPEHHO MCKaXKEHBI (UTOOBI N30eKaTh OOHAPYKEHUS),
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*  00ble PUKCHPOBAHHBIE CIIMCKH OCKOPOUTENILHBIX CJIOB MOCTOSIHHO TPEOYIOT J0OABICHHUS;
"  3asBJICHUS O HEHABUCTU MOTYT OBITh HAIMCAHBI HA TPEKPACHOM JINTEPATYPHOM SI3BIKE;
" [pecTyIUIeHHE U HEHAaBHCTh MOTYT MepeceKaTh IPaHUIlbl MPEAJIOKEHUs, Koraa oObeKT, Ha KO-

TOPBIN HAIIPaBJICHO BBICKA3bIBAHUE, HAXOUTCS B IPYTOM NPEIJIOKECHNH,

"  WUCHOJB30BaHUE capKa3Ma.

[munar u Buranng [15] npenocTaBisitoT 0030p CYIIECTBYIONIUX MOIX0/I0B K OOHAPYKEHUIO CO-
oOuienuii o HeHaBucTU. OTMEYaeTcs, YTO TaKUE MOJXO0Ibl OCHOBAaHbI HA IPUMEHEHUU METOJIOB Ma-
IIMHHOTO 00YYEHHS HA OCHOBE HECKOJIBKHUX TPYII MPU3HAKOB.

B cdepe aBTomMaTHUeckoit 0OpabOTKHM TEKCTOB MO WHGPOpPMAIMOHHOW Oe3omacHocTH JIuMm u
ap. [16] obcyxnaroT cozaanue 6a3bl JAHHBIX JJIs1 aHHOTUPOBAHUS TEKCTOB OMUCAHUN BPEIOHOCHBIX
nporpamm. CTpyKTypa aHHOTaI[Mi BBOAUTCS Ha ocHOBe cioBapst MAEC nis onpeneneHust xapak-
TEPUCTHK BPEJOHOCHOTO MporpaMMHoro odecrneuyenus [17], a Taxke 0a3bl JaHHBIX. ABTOPHI ILIa-
HUPYIOT HUCIOJIb30BaTh 0a3y MaHHBIX AJIS CO3JaHMs MOJIENe, KOTOpble MOTEHIIMAIBHO MOTYT TO-
MOub HccliefioBaTeseil kubepOe30nacHOCTH B CBOMX YCHWJIMSIX IO cOOpY M aHainu3y JaHHBIX. ['opo-
XOB U Jip. [18] nzyuarotr npuMeHeHHEe CBEPTOYHON HEUPOHHOM CETH ISl OOHAPYKEHUSI aHOMAJIUH B
JAHHBIX 3JIEKTPOHHOU MOYTHI.

Heckonbko MpoeKkToB MOCBALICHBI TNT00aTbHOMY MOHUTOPUHTY MPOUCXOSIINX B MUPE COOBI-
T, YTO HEOOXOAUMO ISl IOHUMAHUS CYIIECTBYIOMIMX Tpo0iaeM U (GopMUpOBaHHS MTOAXO0B K UX
paspelieHnto, Hampumep, MexayHapoJaHasi CUCTeMa paHHEro NpPeayNpexaeHUus O KpHu3ucax
(ICEWS), nognepxwuBaemas Lockheed Martin u Global Data on Events Language and Tone
(GDELT) [19-20]. nst mporHO3upOBaHUs dcKanai KOHMIUKTOB [19] ucnonb30BaINCh pydYHBIC U
aBTOMAaTHUYECKU coOpaHHbIe JaHHbIe 0 coObITHAX. B ICEWS ucnonb3yrorcst Takke cTaTUCTUYECKUE
U areHTHbIE MOJIENIN M YTBEPXKAAETCS, YTO TOUHOCTh MPOrHo3upoBaHus cocrasisier 80%. Cucrema
GDELT 06bu1a ucmoib30BaHa sl OTCIACKUBAHUS COOOIICHHH, BEI3BIBAIOIIMX HEHABUCTD, IIOCIIE TO-
JIOCOBaHMS TI0 MOBOAY oTAeneHus Benukoopuranuu ot EBpocorosa [20].

2 JluHrBucTUYeckasa OHTONOruda B obnactm 6esonacHoOcTu

Jlnst mpeacTaBieHus 3HaHui B cepe 6€30MaCHOCTU UCIIOIB3YETCsl MOJIENIb KOMILIEKCA JIMHTBU-
cTudeckux oHTosioruii PyTe3, KoTophie mpeacTaBisitoT co0oil hopMan3oBaHHbIE WH(DOPMAITMOH-
HO-TIOUCKOBBIE T€3aypyChl, OPUCHTUPOBAHHBIC HAa aBTOMATHUYECKYI0 00pabOTKY OOJBIIUX TEKCTO-
BBIX KOJUICKIIUU W TOJACPKKY PEIICHMs 3a/1a4 TeKCTOBOM aHAIUTUKH [6, 21]. B Monmenu yuuThiBa-
I0TCS TPU TApaurMbl ONMHMCAHWs 3HAHWNA B IIUPOKUX IMPEAMETHBIX 00JAcTsIX: MH(POPMAIIMOHHO-
MOMCKOBBIE Te3aypychl, Te3aypychl Thna WordNet, hopMaabHble OHTOJIOTHH.

B HacTosIee BpeMs CyIIECTBYeT HECKOIBKO KPYIHBIX PYCCKOS3bIUHBIX JIMHIBUCTHUYECKHUX OH-
TOJIOTHH (T€3aypycOB).

o Tezaypyc PyTes, conepxamuii cioBa u ¢hpa3bl JUTEPATYPHOTO PYCCKOIO SI3bIKAa BMECTE C Tep-
MUHAMU TaK Ha3bIBA€MOM OOIIECTBEHHO-TIOTUTUYECKOM obnacTu [22].

e Tezaypyc PyTe3-lite, omyOnukoBaHHast BepcHs PyTesl, KOTOPBIN HUCCIENOBATENIM MOIYT I1OJY-
YUTh OECTUIATHO JJII HEKOMMEPUECKOT0 UCTIONIb30BaHus [23].

e  OOmIECTBEHHO-TIOJUTUYECKUA Te3aypyc, COACPIKAIIUN CJIOBAa M BBIPAXKEHHUS JIUTEPATYPHOTO
A3bIKa U TEPMHUHBI U3 OOLIECTBEHHO-MOIUTUYECKON 001acTu. OOLIECTBEHHO-TTOTUTHYECKast 00-
JacTh — 3TO IIHMPOKasi 00JaCTh COBPEMEHHBIX OOLIECTBEHHBIX OTHOIICHMMH, MPECTABIIAIOIIAS
MTOBCETHEBHYIO U3Hb COBPEMEHHOT0 00I11eCTBa U 00bEeINHSIONIAs MHOTHE PO ECCHOHATbHbBIE
cdepsl, Takue Kak MOJIUTHKA, IPaBO, SKOHOMHUKA, MEXITyHAPOJHbIE OTHOIICHUS, (PMHAHCHI, BO-
€HHbIE JeN1a, UCKYCCTBO U apyrue. OcoOEHHOCTHIO ATON MPeIMETHOM 00J1acTu SBISETCS TO, YTO

! http://www.labinform.ru/pub/ruthes/index.htm
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TEPMUHBI 3TOH NPEIMETHOW 00JacTH OOBIYHO M3BECTHBI HE TOJNBKO MpodeccroHaiam, HO H
OOBIYHBIMH JIIOJAM [24], MOCKOJBKY 3TO cdepa nepeceueHus: NpopecCUOHAIbHBIX M OOMIMX
3HaHUH 0 Mupe. OOIIECTBEHHO-TTOIMTHUECKUI Te3aypyC MOKET UCIOJIb30BaThCS OTACIBHO IS
00paboTKu AOKyMEHTOB. B TO ke BpeMsi OH BXOAMT B COCTaB TPEX KPYIHBIX Te3aypycoB: Py-
Tes, onronorun OEHT u Te3aypyca no 6e3omacHocTy.

e OHTOJNOTHS MO ecTecTBeHHBbIM Haykam M TexHosorusm (OEHT), xoropas BkItouaeT B ceOs
TE€PMUHBI MAaTEMATUKHU, QU3UKU, XUMHH, T€O0JIOTUH, ACTPOHOMUU U T. J., TEPMUHBI HHKEHEPHBIX
npeaMeTHeIX obnacteil (HedTh M ra3, 3JIEeKTPOCTAHLUHU, KOCMUYECKHE TEXHOJIOTUH, JIeTaTelb-
Heie anmapatel U T. 1.). OEHT Taxke Britouaer OOIIECTBEHHO-TIOJUTUYECKUIN Te3aypyc, MO-
CKOJIbKY Hay4YHO-TEXHMYECKHE MPOOIeMbl MOTYT 00CYKIaTbCs BMECTE C MOJIUTUYECKUMU, IKO-
HOMHMYECKUMH, IPOMBIIIJIEHHBIMA M IPYTUMHU Bompocamu [25].

e Te3aypyc O6e30macHOCTH, KOTOPBIH fABISETCA paciiupeHueM tezaypyca PyTes u Bkirouaer Tep-
MHUHOJIOTHIO, CBSI3aHHYIO C COLMAJIbHBIMU, HAIIMOHAIBHBIMU M PETUTHO3HBIMU KOH(IINKTAMHU,
AKCTPEMHU3MOM U TEPPOPUZMOM, HHPOPMAIIMOHHOM 0€30I1aCHOCTHIO.

B Tabnuue 1 npuBeeHbl KOJMYECTBEHHBIE XapaKTEPUCTUKU BhILIETIEPEUNCIEHHBIX PECYPCOB.

Tabnuma 1 - JIMHrBUCTHKO-TEPMHUHOJIOTHYECKUE pecypehl B (hopmate Te3aypyca PyTes

Yucio YHCIIO TEKCTOBBIX Yucio
Tesaypyc MOHATHH BXOJIOB OTHOIICHHI
PyTe3 55275 170130 226743
PyTes-lite 31540 111559 128866
OO011eCTBEeHHO-TIOJIMTHYECKUH Te3aypyc 41426 121292 161523
Ounronoruss OEHT 94103 262955 376223
Teszaypyc o 6e30macHOCTH 66810 236321 271297

Tezaypyc mo 6e30macHOCTH NMPEACTaBIsieT o000l TUHIBUCTUYECKYIO OHTOJIOTHIO, T.€. OHTOJIO-
TUIO, TIOHSTUS KOTOPOW OMUPAIOTCA HAa 3HAYCHHS CYIIECTBYIOIIMX B SI3bIKE CIIOB M BBIPAKECHHIA.
Kaxxnoe moHsTHE OHTOJIOTUU UMEET YHUKATIbHOE U 0JJHO3HAUHOE M. Kak/10e MoHsATHE OHTOIOTUN
CBSI3aHO C HAOOpPOM CIIOB M BBIPAKEHUH, IMMOCPEICTBOM KOTOPBIX JAHHOE TMOHSITHE MOXKET BbIpa-
KaThCSl B TEKCTE — TEKCTOBBIE BXObI MOHATHA. HaOOp TEKCTOBBIX BXOJIOB MOHATHUS MOKET BKIIIO-
yaTh COOCTBEHHO CMHOHHUMBI, CJIOBAa Pa3HbIX YacTel peud (Tak Ha3bIBa€MbIE JEPUBATHI), YCTONYH-
BbIE CJIOBOCOYETAHUS U IPYTUE TUIIBI BBIPAXKECHUH.

Ha pucynkax 1-3 mokasan uHTepdeiic pa3paboTku Te3aypyca. BepxHss neBas ¢opma copaep-
KUT CIIUCOK MOHSITHUIA, HIXKHSS JIeBasg opMa MOKa3bIBA€T TEKCTOBbIC BXO/bI AJISl BBIJECIIEHHOTO TMO-
usatus. [IpaBas BepxHsst (hopma MpeICTaBIsSeT OTHOIICHHSI BBIACICHHOTO MOHATHS, & HIDKHSS Ipa-
Basg (opMa MOKa3bIBaeT TEKCTOBBIE BXOJbI NIl COOTBETCTBYIOIIUX MOHATUNA. MOXKHO BUAETH, YTO
TIOHSTHSI CHa0KEHBI MHOTOUYMCIICHHBIMH TEKCTOBBIMH BapUaHTaMU, M3BICUCHHBIMH U3 PEaTbHBIX
TEKCTOB, HANPUMEP, MOHIATUE UMNOpMHAsL 3a8ucumocms (PUCYHOK 1) MOKET OBITh BBIPaXKEHO B
TEKCTE KaK 3d6UCUMOCMb OM UMNOpMA U 3a8UCUMOCTb Om UMnopmHulx moeapos. Ha pucynke 3
MOKa3aHbl BAPHUAHTHI SA3BIKOBBIX BBIPAXKEHHM, UCIOIB3YyEMbIX I BhIpAXKEHUsI IOHITUN amaka om-
Kaza oocnyscusanus u pacnpedeinennas DOS-amaxa B chepe KOMIBIOTEPHOHN 0€301acHOCTH.

Kak u B PyTes, B Te3aypyce mo 6€30macCHOCTH MMEETCSI YEThIPEe OCHOBHBIX THUITA OTHOIICHHUI
[24]. IlepBblif TUI OTHOILIEHUI — POJOBHUIOBOE OTHOIICHUE HUJICe-8blule, TIPEICTABISIET cO00i OT-
HOIIIEHHE KJIacC-TMOoJIKIacc, 00JagaeT CBOMCTBAMHU TPAH3UTUBHOCTH U HACJICIOBAHMS.

Bropoil TMn OTHOIIEHWI — OTHOWIEHUE uyacmob-yenoe. OTHOIIEHUE HMCIOJIb3YETCS HE TOJBKO
JUIS ONMCaHus (PU3MUECKUX YacTeid, HO U JUIS IPYTUX BHYTPEHHUX CYIIHOCTEH MOHSITHS, TAKMX KaK
CBOWMCTBA WJIW POJIH I CUTyaluid. BaXHBIM yCIIOBHEM TMPHU YCTAHOBIICHUH STOTO OTHOIICHUS SIB-
JISIETCS TO, YTO MOHSATHUSA-YACTU JIOJDKHBI OBITh KECTKO CBSI3aHBI CO CBOMM IIEJIBIM, TO €CTh KaXKIIbIi
MpUMeEp MOHATUSA-YACTH JOJKEH B TEUCHHE BCETO BPEMEHH CBOETO CYIIECTBOBAHMSI SIBIATHCS dYa-
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CTBIO JIJISl IOHATHS-LIEIOT0 M HE OTHOCUTBCS K 4eMy-TTH00 ApyroMy. B 3Tux ycnoBusix yma&rcs Bbl-
MIOJIHUTh CBOMCTBO TPAaH3UTUBHOCTU BBEIEHHOTO TaKUM OOpa30M OTHOLIEHHUS YacTb-LIEJI0€, YTO
OYCHb Ba)XKHO JJII aBTOMATHUYECKOr0 BBIBOJA B MPOIECCE aBTOMATHUECKOM OOpabOTKH TEKCTOB.
Kpome Toro, B Takux yCiaoBUsX IIPH MOSBICHUN B TEKCTE YIIOMUHAHUS 9aCTH MOXHO aBTOMaTHYe-
CKH BBIBOJUTB, YTO TEKCT UMEET OTHOLLECHUE U K LIEJIOMY.

m CTHOLWEHNA Ha KOHLIENTAX
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Pucynox 1 - TekcToBbie BXO/Ibl U OTHOILCHHUS TIOHSTHUSI 9HEP2O3ABUCUMOCTb B Chepe IKOHOMHUYECKOH 0e301macHOCTH
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PucyHok 2 - TekCTOBbIC BXO/BI U OTHOLICHHUS JJIsl IOHSTHS SKcmpemucm B chepe 00pbOBI C IKCTPEMU3MOM

78

N1@27)/2018, v.8, Ontology of Designing




H.B. Jlykawesuu, B.B. Jloopos, A.M. Ilasnos, C.B. [lImepnos

m CTHOLEHWA Ha KOHLUENTaX — O >
M ~
HazgaHue koHuenTa ~ ﬂ,oﬁasu‘rbl DTHDLLIEHHEI A‘ HazgaHue koHuerTa | -~ ﬂ.oﬁaBHTbl
_ATAKA HA PARJNIOOBEMEHHYIO CE _HH)KE TCP FLOOQD
ATAKA HYJNIEBOIO OHA Ml HUWXE | TCP SYN FLOOD Ml

4 ATAKA OTKASA OBCITYXMBAHWA M | | HWXE UDP FLOOD Mepermi |
_ATAKA NEPEBOPA NAPONEW _I | HWXE | NOKAJNIEHBIWA OTKA3 B Q e |
L
" =5
o |

[

| |ATAKA MO YCOBEPWEHCTBOBAHH HWKE PACI'IPEJ]EJ'IEHHAFI DO _+|
ATAKA CMEPTHHKA |HWKE | YOANEHHBIA OTKA3 BC. _I

£ >

FUneTp

T er.CTOELIN Bx Ter.CcTOBRIN BHO, | ~
[DENIAL OF SERVICE | »D-DOS-ATAKA i
| |DENIAL-OF-SERVICE Rosanms || |DDOS-ATAKA
| |[DOS VULNERABILITY yoervrs ||| MHIOC-ATAKA averrs |

DOS ATAKA | |PACMPEOENEHHAS DOS-ATAKA

Yaanure

|DOS-ATAKA PACMPELESIEHHBIA OTKAS B OB Yaanm |

MzteHuTE | —
W CHHOHMM

Mepeimi k. CHHOHMMER | P part4EHTE TEKCTOE |

3aKkpbTh I it

Pucynok 3 - TexcToBbIe BXOIBI M OTHOLICHHS JUISl IOHATHUS aimaKa OmKaza 00CIyHCU8aHs.
B chepe KOMIIBIOTEPHON OE30IaCHOCTH

Emé onuu TN OTHOIIEHUS, Ha3bIBAEMOTO HECUMMETPUYHOM accolualuent acy, - acy;, CBA3bI-
BaeT /IBa MOHATHUSA, KOTOPbIE HE HAXOAATCA B OTHOLIEHUSX YaCTb-LEJIOE WM KJacC-MOJKIacc, Hu
CYILIECTBOBaHHE OJIHOTO U3 TOHATUHN TpeOyeT CyllecTBOBaHuUs apyroro noHsTus. Ha pucynke 1 mo-
Ka3aH [IpUMEp TaKOW 3aBUCUMOCTHU MOHATUS dHEpeemudecKas 3a6UcUMocms OT TIOHSATHUS SHepeope-
cypcul. Taxoke MOHIATHE 3aMeujeHue umMnopma NOsIBISIETCS, KOT/la CYIIECTBYET MOHATHE UMHOPMHOU
3asucumocmu. B cepe KOMIBIOTEPHON 6€30MacCHOCTH MOXKHO MPHUBECTU MPUMEp MOHATHS amaka
Ha YA36UMOCMb, CYIIECTBOBAHHE KOTOPOTO 3aBUCUT OT HIOHATHUS YA36UMOCHb 8 NPOSPAMME.

ITocneqnuii TUN OTHOIIEHMH - CUMMETPUYHAsL acCOLMALMS acy CBS3bIBACT, HAIPUMED, MOHS-
THS, OY€Hb OJIM3KHE 110 CMBICTY, HO KOTOpbIE pa3pabOTYMKU HE PEIIMIIUCH COEUHUTD B OJHO MOHSI-
THE (MIPEACUHOHUMUS).

Takum oOpa3om, cucTema OTHOIIEHUN B Te3aypycax tuma PyTe3 ommcwiBaeT Hanbonee cyie-
CTBEHHbIC OTHOILICHMS MOHATHH. PucyHOK 4 mokas3biBaeT (hparmMeHT MepapXuu MOHATHUI, OTHOCH-
LIUXCS K OHSITHIO ONACHOCMYb, Y2Po3d.

Tezaypyc o 6€30MacHOCTH KaK OTAEIbHBIN pecypc co3AaéTcsl B TeUEHUE MOCIEAHUX TISTH JIeT.
OH normoJyiHsAeTcss Ha OCHOBE HECKOJIbKHUX UCTOYHHUKOB.

Bo-nepBbix, aHanu3upyeTcs CylIeCTBYIOIIAsi HOPMATUBHO-CIIPABOYHAS JIUTEpaTypa, CoAepKa-
1asi TS PMUHBI, OTHOCSIIHECS K cepe Oe3omacHocTH. Takue TepMHUHBI BHOCSTCS B T€3aypPYC.

Bo-BTOpBIX, CO3MaI0TCS CIEIMATU3UPOBAHHBIE TEKCTOBbIE KOJUIEKIIMHU MO KOHKPETHBIM 0100~
nactsaM cdepbl 0e30MacHOCTH, 3 KOTOPHIX MPOM3BOIUTCS aBTOMAaTHYECKOE M3BJIICUCHHE KaHIHU[a-
TOB B TEPMUHBI HA OCHOBE CHHTAKCHUYECKUX, IEKCUYECKUX U CMHTAKCHMYECKHX Mpu3HaKkoB [5]. W3-
BJICUEHHBIE CJIOBA U BBIPAXKEHMSI IPOCMATPUBAIOTCS TEPMUHOIOIAMH U BHOCATCS B T€3aypyC B BHUJIE
HOBBIX MOHSATUHN WM KaK TEKCTOBBIE BXO/bI K CYIIECTBYIOIIUM MOHITHSIM.

B-Tperbux, nocrynaromniyie HOBOCTH U3 CPEACTB MaccOBOi MH(pOpMaluu 110 TeMaTUKe Oe3omac-
HOCTH 00pabaThIBAIOTCS HA OCHOBE TEKYIEH BepcHM Te3aypyca (CM. pa3ien 3 U PUCYHOK 5), mpu
3TOM MOJKET OBITh BBISIBIIEHA HEXBATKa TEPMUHOB, KOTOpBIE JOOABJISAIOTCS B T€3aypycC.
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F- Bswe  BO3MOMKHBIA, OOMYCTMAMGIA
F- Beiwe  MEPCNEKTWBA HA BYOYLLEE
= Hxe  BHELHAA YTPO3A
- Belwe  OMACHOCTb, ¥YITPO3A
HWwe  BOEHHAS KOH®POHTALWMA
; accoy(1) MHOCTPAHHOE FOCYOARCTBO
E- accoy(1) MEXOYHAPOOHBIE OTHOLUEHIARA

EH-  Hume AAMOKNOB MEM (ONACHOCTR)(nocToAHHO rpozALas
H- Hue KIMBEPYTPO3A

- Huxe METEOPHAH ONACHOCTE

B Hxe OBLWECTBEHHAR ONACHOCTE

#- Bbiwe  ONACHOCTh, YTPOSA
HitxE OMACHOCTE AOEPHOIA BOIAHE
- accou(1) OBLWECTBEHHGIMA NOPAOOK
B Hwxe  PAOVALMOHHAR OMACHOCTE
E- Boiwe  OMNACHOCTb, ¥TPO3A
uenoe  PANMALOHHAR OBCTAHOBKA
HIxE OMACHOCTE AOEPHOIA BOAHEI
yacTe  PAOWMOAKTIABHOE 3AMPASHEHIE
yacte  PATWMALMOHHOE OBNYYEHIME
yacte  AJEPHKIA TEPPORIA3M
accoy(2) MNPOTMBOPAOMALWMOHHAR SALATA
accoy(1) PAOMOAKTMBHBLIE MATERIANI
- accoy(@) ATOMHAR SNEKTPOCTAHLMA
HHE  ABAPWMIAHOE COCTOAHWE
HW#e  OMACHOCTE COUMANEHOTO B3PLIBA
Hwe  MOMCAPHAR OMACHOCTE
Hxe  TEPPOPWCTIMYECKARA YIPO3A
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PucyHnok 4 - @parMeHT uepapXuu MOHATUH, OTHOCSIIUXCS K TIOHATHIO ONACHOCMb, Y2po3d

[l CanTHMeHT I - eI v CnpaBka Hosasa o6pa6oTtka |"
0H

u CIIINCOK HA_I“LE[EI‘]]—[[)LX PYBPHK CAHTHUMEHTA

«BBIX0 H3 CHTYAIHH He IPOCMATPHBACTCS »
JmaTpmii IpAse —o PoceHEd n 3anana
26.02.2018, 09:37

Homanua Tpavem maseaa nosopov efcrans Pocca 1 Hpana » Capun. 11 mpesuent CLLA MORONSOTTADOBAT (1¢515¢ 1047515 3
PHRUpGSE Lisn — Bocrovmo Iyre. Pce Cover GS0MAGHOGRR (OOH corocio mpmna PESAAORE o FMNIANN ARSI o
i G~~~ - ™= ™ —-~omaamcs . Homs ot 0oopesrens
«KomMmepcaBTb ] HECR KIeT HOBOe cepbe3Hoe HCHBITANNE Ha MERIVEADOIHOIADPCHE .

[LOC] AAMACK

Coner GESGHNGH Javscx (rosnvLis) pamKTA B CHDHA BDEKDATATY 50csiic A5 1 5:<i TEpPETOpHS CTpAIS i
[EBBR re Menee 3( CantimenT c acnexTom - acnexThbiii Tepmun (0) [{0iE EACERERRID. xoTopoe cTpagaeT o [HUMBEIREN 1 oGcTpenon. [TORYMEHT
oRAEpAH nce 0 WEGHIG. I1prrae » NIGEKRIE HoCHHTAN DESOMIONMIO 112:xe B KaKoii-To Mepe
[HIIOMATHEYECK] leﬁ';;[;'s:n JAMACK YKIAITCH 06cTpeanl JAMACKA GOBHKAMH, a, BO-BTOPEIX, COIEPIITCS OTOBOPRA —
BRI ne B 1215330 SAMACK (TPOBUHLIR) IPOPHCTOB. B ToM "HC1e 3anpemennbix B Poccnn « HETAMCKOTO FOCYIADCTEA .

« » (OBIBILIET ¢ , «Ab-KARABLY 11 pTa IPYTHX CBA3AHHBIX C HIMII (OPEAHMSANMN .

He cexper, rro [RI0MONANOON 6112 ERNBHDOBARA » 0TEeT Ha omepammio 5 Boctowroii Tyre, e AjiisAcand npn fHoRRepAwRe Hpama .
sosmono, [PggenH sezer BRSNS npors sacesmnx Tav BOOPYAERREIX (OPMUDOBARNH

Tlo yike clokABMeiicss TPATHITHE ToGoe MpoBisKenTe [PABRTEABCIBERRBIXIBONCR . c KeM G5 orT Hif GOPOMHEH, BCTPETAST MPABETHLIN THEB
3amaIHOT 0BT CTREHHOCTI, B TACTHOCTIL, YKA3BIBAeTCA HA CTPATIAHAS MBDHOTOIHACCIGRRS, Tero HIKOTIA He CTy9AeTCs MpH [ANaY KOATHNAA B0

Pucynox 5 - IIpumep comocTaBieHus TEKCTa C TE3aypycoM

3 ABTOMaTM4yeckasa o6paboTka TeKCTOB Ha OCHOBe Te3aypyca

O06paboTKka TEKCTOB Ha OCHOBE T€3aypyca BKIIOYAIOT B ¢€0s CIACAYIOIINE dTaITbI.
e ['pademarnueckuil 1 MOPQOIOTHUECKHUI aHAIN3, KOTOPBIA MEPEBOIUT pa3Hbie (JOPMBI CIIOBa K
eIMHOM ciioBapHO opme (1eMMe).

E
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e TepMuHomOrn4YecKuil aHaIu3 JOKYMEHTA, COCTOSLIMI B aBTOMaTHUYECKOM COIIOCTABJIEHUU TEK-
CTa ¢ Te3aypyCOM Ha OCHOBE IIOCJIeIOBaTeIbHOCTEN eMM. Ha pucynke 5 mokasaH pe3yibrar
TEPMUHOJIOTHYECKOTO aHaiau3a Tekcta «O MpoTUBOCTOSHUM Poccuu u Bamaga»'. BoigeneHHbIe
CJIOBA U CIIOBOCOYETaHUs HalieHbl B Te3aypyce 1o 0e30MacHOCTH.

e ABTOMAaTHYECKOE pa3pelieHne MHOTO3HaYHOCTH CJI0B. @parMeHThl TEKCTA, BbIJICJICHHbIE HA pU-
CYHKE 5 KOPUYHEBBIM M CHHUM LIBETOM, O3HA4al0T OOHApYKEHHbIE MHOTO3HAYHbIE TEPMHHBI,
T.€. TEPMUHBI, KOTOPbIE COOTBETCTBYIOT Pa3HbIM HOHATUAM Te3aypyca. Tak, ums [amack mo-
KET OTHOCHUThCA K cTosnie CUpUU WU CUPUICKOW MTPOBUHLIMK. Pa3penieHrne MHOr03HaYHOCTH
CJIOB ITPOM3BOJUTCS] HA OCHOBE COIIOCTABJIEHUS! KOHTEKCTa HEOJHO3HAUHOI'O CJIOBA B JJOKYMEHTE
U CIHCKa OJIM3KHX T10 Te3aypycCy CJIOB U clioBocoueTaHuid [6]. Tak, B TEKCTe mpuMepa pa3MeTKa
”T_M” o3HauaeT, 4To BHIOpAHO 3HaUEHUE /Jamacka KaK CTOIUIIBI.

e ABTOMAaTHYECKOE ITOCTPOCHUE TEMATUUYECKOTO MPEACTABIEHHUS TEKCTA 3aKJII0OYAETCSl B TOM, 4TO
OJIM3KHE IO CMBICITY TIOHATHUS TPYIIUPYIOTCA B TaK HAa3bIBa€Mble TEMAaTUUYECKHE Y3JIbl, KOTOPbIE
3aTeM paclpenesoTcs 10 UX 3HAYMMOCTH JUIsl TEKCTA: OCHOBHBIE U JIOKAJbHbIE. 3HAUUMOCTD
TEMaTUYECKOI0 y3J1a YUYUThIBaeTCs B (GOPMHUPYEMOM Bece MOHATHUSA [Tl POPMHUPOBAHUS KOHIIETI-
TyaJIbHOTO MHJEKca TOKyMeHTa. Ha pucyHke 6 moka3aHbl U3BICUYEHHBIE U3 BBILLEYIIOMSIHYTOIO
TEKCTa TEMaTUYECKHE Y3JIbl, I/1€ KaXKJbli CIeAYIOLUI y3el MM0Ka3aH ¢ OTCTYIIOM IO OTHOIIIe-
HUIO K NpeblayniemMy. BUaHo, 4To B 0JIMH U3 KPYIHBIX y3JI0B COOPaIMCh pa3iuyHble OHATHS,
CBSI3aHHBIE C IeMorpapuuecKkoil 00CTaHOBKOM.

CIINCOK HATTEHHBIX PYEPHK Cnpaeka Hosas o6pa6oTka
V060200000 PemnrnosHas HaIpsKeHHOCTh 67
U300103000 Bremnaa arpeccus 64
TU100500000 He3akoHHBIE BOOPY/KeHHEIE (HOPMIPOBAHIL 56
U100400000 MexIyHapoIHBI TepPOPH3M 56

m CIIIICOK HATIJTEHHBIX PYBPUK CAHTUMEHTA

TEMATHYECKA A AHHOTAITNSA
*%+%  POCCUACKASI GEAEPALMNS; MOCY[APCTBO-YYACTHUK; POCCHSIHE; FOCYJAPCTBO; MOCKBA;
Ekk « WPAH; TETEPAH;
*kk . + CHPUSl; CUPUIACKAS APAGCKASl APMUS; [AEWP-33-30P (FOPOA); BALLUAP ACAL; OAMACK;

ER - - * OPFAHM3AUWS OEbEAWHEHHBIX HALMIA; PE30/IOLUS COBETA BE3OMNACHOCTH OOH;

ey . 7 . BOEBbBIE AEFIETBHSI; TYMAHWUTAPHAS MAY3A; ATAKA, BOEHHbIA YAAP; NEPEMWUPUE; GOMBAP[UPOBKA;
BOEHHbIE QEMCTBNSA;

EEED . . . - KOH®JIUKT; BOOPYMXEHHASI ATPECCUSl; FTPAXIAHCKAS BOMHA B CHPUM; TPAYXAAHCKAS BOMHA;

TPAMI, IOHANDb/; NPE3WAEHT CLIA; YNPABNATb, PYKOBOAWUTb; CLUA; MOJIMTUYECKAS
AEATENBHOCTb; HACESIEHME; NMOJIMTUUECKWIA AEATENDb; OPTAHU3ALMS, YUPEXEHME;

m AHHOTAITISI

V¥ = OBPABOTAHHBII TEKCT

Ak . . . .

«BBIX01 H3 CHTYAIHH He TPOCMATPHBACTCH »
Hvmrpuit ipuse — o [POTHBOCTOREAN POCCHE 1 3ana1a
26.02.2018, 09:37

Jonazea Tpawm mamad notopov Aedicrsun Pocomn 11 Mpana 1 Capuu. T npesuaent CIIIA mpoxovvenTapona Goenuie 1eficrnus
HpHFopoAe Mamacka — Boctownoii I'yre. Pance Coner [jesonacuoers OOH emioriacrio npunsi1 PESOTIONIN0 o FMANNTADHOM HeDEMuDHN 1
G EpEROM 2 30 aneii. Oaxo » Bocrounofi [yre nporosn-tncr BOOPYREHRBECTOMNROREHI . IOANTHIECKII 000SDERATETH
«KommepcanTs FM» [Imatpuii [Ipuaze -, aTo - AJ1eT HOBOE CEphe3HOE _ Ha _

Coser Gesonacnocrn OOH TpedyeT T bcex YUACTHHKOB KoHGANKTA B CHDHE NPEKPATHT GoeBbie 1eliCTBAS 1A nocil TEPPHTOPHH CTPARNI Ha

R - vrowes 20 amali AT manAvaminin Tia RESIANEGINAMAIES SARANAREIA TATANNA rTNaTaaT nT RAWRAEAE T nArTnaTan TTATUMAET

Pucynox 6 - [Ipumep aBTOMAaTHYECKH TIPOCTABICHHBIX PyOPUK M TEMATUYECKUX Y3JIOB

e @opmupoBaHUE KOHLENTYaJbHOTO MHJEKca JoKyMeHTa. KoHlenTyanbHblil HHACKC JOKyMEHTa
COCTOMT U3 MOHATUMN, HAICHHBIX B IOKyMEHTE, U UX BeCOB. Bec MOHATUS yUWUTHIBAeT 3HAUU-
MOCTbH COOTBETCTBYIOIIETO Y3JIa TEMbI U YaCTOTY TOHSTHS B IOKYMEHTe. B TekcTe mpumepa mo-
HATUE eyMaHumapHas nay3a ObUIO SIBHO YHIOMSHYTO TOJBKO OJWH pa3 B TEKCTE, U COOTBET-
CTBYIOIIIEE TTOHITHE MOXET MOJYUYUTh CIUIIKOM HU3KHUI BEC, €CJIM YUYUTHIBATH TOJBKO YacCTOTY

! https://www.kommersant.ru/doc/3558551
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YIOMHHAHUS, HO TIPU TOJJIEPIKKE OCHOBHOTO TEMAaTHYECKOTO y3Jlia «0OEBBIE NEHCTBUS» BeEC
TIOHATHUS 2YMAHUMAPHAs NAY3a CTAHOBUTCS 3HAYUTEIILHO BBIIIIE.

e ABTOMarmyeckas pyOpHKanus mo 3amaHHOMY pyOpukaropy. Ha pucyHke 6 moka3aHbl pyOpHUKH,
KOTOpbIe OBbUTM aBTOMATHUYECKH TMOJYYEHbI IJIsl TeKCTa Npumepa: Penueuoznas Hanpsicen-
Hocmb, Brewnsisi acpeccust, MedcOynapoOHbwlii meppopusm 1 Ip.

e ABTOMaTHYECKOE aHHOTUPOBAHHE U JIP.

e Pesynbrarhl 00paOOTKH JOKYMEHTA, BKIJIFOYAsl MOCIOBHBIM MHJICKC, KOHIICTITYalbHBIH WHIIEKC,
BBIYHCIICHHBIC PYOPUKH U T.I1. 3arPYKAOTCS B HHPOPMAIIMOHHO-aHATUTHYECKYIO CUCTEMY .
PesynbraThl 00pabOTKM OTIEIEHOTO TEKCTa MCIIOIB3YIOTCS JIJISl TIOCTPOCHUSI KOMIIOHEHTOB pa3-

JUYHBIX WH()OPMALMOHHBIX CUCTEM — WH(GOPMAIMOHHOTO TIOUCKA, arperupoOBaHUs HOBOCTHBIX IO-

TOKOB (KJIACTepH3aIlys), COCTABICHHS aHATUTHICCKUX OTUYETOB (pa3InyHbIe TUITBI 0030pHBIX pede-

parToB) u T.1.

4 ABTOMaTU4eckKas py6pMKaum| TeKCTOB
Ha OCHOBe TeMaTu4veCcKoro npeancraBleHnsA

OCHOBHOI COBPEMEHHOW TEXHOJOrMEeH aBTOMATHYECKOW KIACCU(PHUKAIMU TEKCTOB SIBIISETCS
[I0/IXOJI Ha OCHOBE MAIIMHHOrO OOydeHHUs. DTOT MOJXOJ IpeJIoyiaraeT HaJluulue TEeKCTOBOM KOJ-
JIEKIMH J1I0CTaTOYHOro 00bEMa JiIst 00ydyeHus anropuTMoB. OHAKO B HOBOW CIIOXKHOM 3ajaue pyo-
pHUKalLMU TEKCTOB Jake COOCTBEHHO pyOpUKATOp, T.€. CUCTEMa KaTeropuil As pyopuKalu, MOXKeT
OTCYTCTBOBATh U JOJKEH OBITH CO37]aH C HYJISI UJIU C HCIOIb30BAHHEM CYIIECTBYIOIIUX MOXO0XKHUX
pyOpHUKaTOpOB.

B takux ycnoBusix 6oiee nmpueMiIeMbIMH SBISIOTCS METOJIbI aBTOMAaTH4YEeCKOW pyOpHuKaIuu, oc-
HOBaHHbIE HA 3HAHUSX, T.€. Ha PYUYHBIX MpaBuiax npucBoeHus pyopuk. Coznasas pyOpukaTop u
MpaBUJia BBIBOJA PYOPHK B IIMPOKOM MPEeaAMETHON 001acTh, HEOOXOIMMO HCIOIB30BaTh MOACPK-
Ky Te3aypyca B HalMCaHWM IpaBWJI, IOTOMY YTO Te€3aypycC MO3BOJISIET padOTaTh HE C OTAEIbHBIMU
CJIOBaMU M BBIPQXXECHUSAMH, a C MOHATHAMH U MOACTPYKTypamu Te3aypyca [24].

Hcnons3zyemas npolierypa aBTOMaTHYECKON pyOpuKaluu TEKCTOB 0a3upyercs Ha aBTOMaTHuye-
CKH TIOCTPOCHHOM TE€MAaTHYEeCKOM IPEICTaBICHUH JOKYMEHTOB, KOTOPOE MOJECIUPYET OCHOBHYIO
TEMY W MOATEMBI JOKYMEHTa HabopaMmM (T€MaTHUYECKHMMHM y3JaMHu) OJM3KHUX MO CMBICITY MOHSTHMH,
YIOMSIHYTBIX B JIOKyMeHTe [6, 24]. Takas ocHoBa pyOpukamuu AaéT BO3MOXKHOCTh 00pabaThIBaTh
TEKCThI pa3HbIX TUIIOB U Pa3MEPOB: HOPMATUBHBIE aKThl, Fa3€THbIE CTaThU, HOBOCTHBIE COOOIIECHNUS,
Hay4yHbIe MyOJUKalKU B 00JaCTH T'YMaHUTapHBIX HAYK, COLMOIOTUYECKUE OMPOCHI.

[Tpu co3maHuM JTUHTBUCTHYECKOTO Mpodmis pyOpukaropa Kaxgas pyOpuka R ommchIBaeTcs
(cM. pUCYHOK 7) MU3BIOHKIIMEH aJbTepHATUB, KaXKAbIH AUIBIOHKT MPEICTaBIseT cOO0NH KOHBIOHK-
w0 R = JD; ; D = () Kj. KOHBIOHKTBI B CBOIO OY€pe/ib OMHUCHIBAIOTCS SKCIEPTAMH C IO~

! J
MOIIIBIO TaK Ha3bIBAEMBIX «OMOPHBIX)» MOHATHI. J[J1 Ka’KI0ro OMOPHOTo MOHATHS 3aJa&TCs IPaBU-
JI0 €ro paciiupeHus f(-), onpeaensioniee, KaKuM 00pa3oM BMECTE C OTIOPHBIM ITOHATHEM YUUTHIBATh
MMOAYMHEHHBIC €My 110 UepapXuu MOHATH: 0e3 pacuuperus (0003HaYaeTcs: CUMBOJIOM «N»), TOJI-
HO€ paclUpeHue 10 AepeBy uepapxuu (cumsoil «E»), pacuimpeHue ToNbKO 0 POJOBHUIOBBIM CBS-
3sM (cumBoOa «L»), paciuupeHue o BceM BUIaM OTHOLICHUN Ha OJIMH YPOBEHb HMepapXuu (CUMBOII
«W»), pacuipeHre Ha OIMH YPOBEHb HepapXHH, He BKIIIOYasi OTHOIICHUS Hudice (CUMBOI «V»).

Hanpumep, oauH U3 KOMIIOHEHTOB onucaHus pyOpuku «Penuruno3Has HanpsKEHHOCThY Mpell-
CTaBIsieT COOOI0 KOHBIOHKIMIO, MEPBBIN JIEMEHT KOTOPOIl MOHATHE KOH@aukm 0e3 pacIIupeHus
(N), a BTOpO# dJEMEHT - TIOHATHUS peaucus U gepyrowuti ¢ pactmpennemM 1o Bugam (L), T.e. nanHas
pyOpuka OyJeT BBHIBOJUTHCA, €CIIM B TEKCTE BCTPEYAeTCs YIOMHHAHUE TMOHATHS KOHQAUKM C JII0-
ObIM MMOHATHEM, OTHOCSILIUMCS K PETUTHSIM, BKIIIOYasi pa3inyHble KOH(eccuu, BEpYyIOIINX, PETUTrt-
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O3HBIE JJOTMBI, pUTyajbl U T.1. Takum 00pa3oM, ¢ IOMOIIBIO T€3aypyca MPeo10IeBaeTCs Npodaema
TPYJAOEMKOCTH MHKEHEPHBIX METOA0B PyOPUKALIUU: €CIIU T€3aypycC yXKe CYLIECTBYET, TO ONHCAHNE
pYOpHK, BBIBOJI KOTOPBIX OCHOBAaH Ha OOJIBIIOM KOJMYECTBE PAa3HbBIX CJIOB, JEJIAETCS JOCTaTOYHO
OBICTPO 3a CYET HEepPAPXUUECKON OpraHu3aluu tezaypyca. OnrcaHue 3KCIeprUMEeHTa 110 U3MEPEHUI0
BPEMEHHU CO3aHUsl ONMHUCAHUHN JUId pyOpUK pyOpHKaTopa M OLEHKH KayecTBa MOJTy4MBILIEHCS CH-
CTEMBbI pyOpUKallMK MPUBOIUTCS B [24].

Pybpukn =10l x|
Mowck: | | PyGpuratop: |PRG_ETHNO =
I'Iep{ MopAgok IF‘yﬁ-pu KM IElec | ;l OoGaeuTe

w030103200 HalMoHa mMsSM 1 l1ameruTe
+ V030103210 Famrse 1 YaanuTh
!- o ] FenmMrmMosSHaA HaAOpAXeHHOCTE 1 O4ncTHTh
+ V030201000 PelnMIMOSHEES BOMHE 1 TETES
— pyGpukaTopa
wv030203000 OTHOMEHMA MEEOY CYHHMTAMM M IDOITaMA 1 e
- OTHOWEHKA
- V030206000 PacKON LEpKEM 1 | pyGpuk
+ v030300000 OCKESDHEHME MOTMT 1 TErzmms
- npUNHCKY
=l
OM=L0HETSI IEec I ;I OoBasuTe
EMEAKOHSECCMOHANEHEIE I'IPOTL"'IBOPEHMH(E};PEJ’IMI’MOSHHL}I KOHSNIAKT{E), PENIAMAC3HAA HETEPNIMMOCTE(E) 1 l1ZMEHUTE
E{RKOHDNKT (N} MEAKOHSECCI OHANEHEIE NPOTMBOPEYIMA(E) PER WMMAQ3HBIA KOHSNIA KT(E),BACAER, WWAMINB(- E}H 1 ﬂ YaanuTe
KoHERHETEI IEEC I :I
= il
EROHSNAKTINMEX KOHSECCIMOHANBHEIE NPOTMBOPEYIARIE),PENMMAOIHBI KOHSNMKT(E),BACAER, WAMIANB(- EXBE 1 ﬂl
S@PENTAA(LEBEPYHOLLIALA(LY 1 MISMEHNT b |
- YoanuTs |
MNopAgok I3HEK| Pacu.l.l Brn II'IDp;rﬂOnanble KOHUEMTBI I ;I LoGaBuTs/
100 + L |True |A— |BEPYHOLUMIA HsmetiTs
Mpunpucka
KCHUENTRE
MNocTponTe
naepeBo
Mpunucka

Pucynoxk 7 - MaTepdeiic ommcanus copepxanusi pyOpHK ¢ ITOMOIIBIO MTOHATHH Te3aypyca.
[TpencraBnenne pyOpukn «Penurnoznast HamPsHLKEHHOCTHY

Bec KOHBIOHKTA 3aBUCUT OT MAaKCUMAJILHOTO BeCa BXOJAIIETO B HETO MOHSATHUS OHTONOTHH. Bec
JU3BIOHKTA MPEJIHAa3HAUEH YUUTHIBaTh HE TOJIBKO CYMMY BECOB COCTAaBJISIOUIMX €0 KOHBIOHKTOB,
HO U Mepy OJM30CTH KOHBIOHKTOB B TekcTe. Bec pyOpuku mpeactaBisier co00if MaKCUMYM BECOB
BXOJLIMX B ONHCaHWe pyOpHKHM anbTepHaTHB. B cilydae uMeEIOUMXCS HMepapXUUecKUX CBs3el
MeXa1y pyOpHKamH OlIEHKA PElIeBAaHTHOCTH HIDKECTOSIIUX PYOPUK MEPEHOCUTCS Ha BBIIIECTOSIIINE,
TaK 4TO TPH 3aMPOCe MO BBIIIECTOSIIEH pyOprKe OyayT BBIXOAUTH U JOKYMEHTBI, K KOTOPBIM OBLIH
MIPUIHCAHBI HIKECTOSIIUE PyOPUKH.

Anroput™m pyOpunrpoBanus paboTaer cienyromuM oOpasom. s Bcex MOHATUIN Te3aypyca,
HaWJCHHBIX B TEKCTE, OMpPEIeseTCs] MHOXKECTBO PyOpPHUK, KOTOPBhIE MOTYT OBITh OMpE/IeNICHbI B TEK-
cTe. B pe3ynpTupyoemM MHOXKECTBE OCTAIOTCS PyOpUKH, BEC KOTOPBIX MPEBOCXOUT 3a/1aBacMblil
3apaHee [ KOJUIEKIUH TTOPOT.

Jlnst mpeameTtHoi obnacTu «be3onacHOCTY pa3paboTaHO HECKOJIBKO PyOpPUKATOPOB:

e pyOpuKaTtop yrpo3, ONHCHIBAOIIMK CYIIECTBYIOIINE YIPO3bl HAIMOHAIHHOW 0O€30MacHOCTH

(188 kareropuii, S-ypoBHEBasi Hepapxus);
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e pyOpUKATOp LIEHHOCTEW, MPEICTaBISIONINI MHIWBUIYalbHbIC, COIMAIBHBIE U TOCYdapCTBEH-
HBIC ICHHOCTHU, HAIIpUMCED, CBO6OI[a, ACMOKpaTus, 1paBa 4CJIOBCKa, ceMeiiHbIe IIEHHOCTHU U T. 1.
(109 kaTteropuii, uepapxus 4 ypoBHs);

e pyOpUKaTOp ATHO-KOH(ECCHOHATBHBIX OTHOILIEHUH (94 KaTeropuu, nepapxus 4 ypoBHs);

e pyOpHKaTOp perHoOHAIBHBIX MPOOIIeM (84 KaTeropuu, 2-ypoBHEBas UEpapXusi);

e pyOpukarop pernoHoB (325 pernoHoB: cyObekThl Poccuiickoii ®Denepannu U WHOCTPAHHBIC
rocyJIapCcTBa).

5 WHdopmaumoHHO-aHanNUTUYecKasa cmctema

OCHOBHBIM WHCTPYMEHTOM aHaJu3a OOJIBIINX KOJUICKIIMA TEKCTOBBIX JOKYMEHTOB SIBIISICTCS
MHPOPMAIMOHHO-aHAIUTHYECKasi cucTeMa. B pesynbraTte 0OpabOTKH OTAEITBHOTO TEKCTa BBIIEIS-
eTcst OOJIBIIOE KOJMYECTBO OOBEKTOB PA3HBIX THUIIOB, KOTOPBIC TPAIUIIMOHHO MPUBS3BIBAIOTCS K
CJIOBOIO3UIIMAM (TIOPSIKOBOMY HOMEpPY CJIOBa B TeKcTe). Pe3ysbrarel 00pabOTKU 3arpyskaroTcsi B
MOMCKOBBIC UH/IEKCHI NH(OPMAIIHOHHO-TIOUCKOBOH CHCTEMBI.

Vcnonp30BaHnEe OHTOJIOTHH MO3BOJIIET OPraHMW30BaTh pabOTy aHANUTHKA Oonee 3((HeKTUBHO,
KaK B YacTH 3aJlaHusi HHQOPMAIIMOHHBIX MOTPEOHOCTEH, TaK M B YaCTH WHTEPIPETAIMU OJTydac-
MBIX OT IOMCKOBOW MalllMHbI PE3yJIbTAaTOB.

5.1 bBa3oBbI NOUCK K opraHn3aunda NoONCKoBbIX NHOEKCOB

B kavecTBe MOMCKOBOW MamMHBI aBTOPHI UCONB3YIOT noSQL 6a3y mannabix Nearldx 9.0, pas-
BuBaecMmyto JlabGoparopueil  MHPOPMALMOHHBIX  MCCIEIOBAaHUN  coBMecTHO ¢  HayuHo-
HCCIIEIOBATENILCKUM BBIYUCIUTEIbHBIM LIeHTpoM MI'Y. TpaaunMoOHHO MCHOJIB3YIOTCS JBa BHUIA
MOUCKOBBIX MHJIEKCOB: OOpaTHBIA M MPSAMOM, KOTOpbIE XpaHATCSA B crenuaibHbix noSQL 6a3zax
JaHHBIX, ITOCKOJIbKY HAKJIAaIHbIE PACXOJbl HA MEPECTPOCHUE IIOUCKOBBIX MHICKCOB ISl TEKCTOBBIX
KOJUJICKIMH JIeNaloT MCII0Jb30BaHUE PEISLMOHHBIX 0a3 TaHHBIX HEA(PPEKTUBHBIM.

OOpatHbIif (MHBEPCHBIN) MHICKC XpAaHUT HH()OPMAIIUIO, OPTraHN30BaHHYIO OT DJIEMEHTa CIIOBa-
Ps JAHHBIX K TOKYMEHTY. [[Js1 KaXK10r0 3J1eMEeHTa JaHHBIX £; TOAEPKUBAIOTCS CTPYKTYPBI JaHHBIX
1O JIOKyMEHTaM dj, OLIEHKa pPEeJeBaHTHOCTH JoKyMeHTa rank (Ej, dj) U BEKTOp CIOBOIO3ULUIL
[positions].

[Ei [d, rank(E; d), [ positionsy ] ] ]

OOpatTHbIi MHJIEKC UCIIOIB3YETCs JUIsl IOUCKA IOKYMEHTOB. B 3ampoce nonb3oBatens k cucre-
M€ OIIPEJIEIISIFOTCS AJIEMEHTHI CI0Bapeil JaHHbIX. JlJIs Kak0ro 3jieMeHTa ¢ KECTKOTr0 JUCKa B OIle-
pPaTUBHYIO NaMATh W3BJIEKAKOTCS yKa3aHHBbIE CTPYKTYpPbI, KOTOpbIE IEpECceKaroTcss Mex1y coOoii,
00pa3yst CIHMCOK JOKYMEHTOB, Ky/Ja BXOZAT JHOO BCE AJIEMEHTHI 3apoca MpU «CTPOTOM» TOUCKE,
1100 He Bce IPU 3aJJaHUU YCIOBUHN «HEKECTKOT0/HEYETKOT0» TIOUCKA.

[TpsMoil MHAEKC XpaHUT Ty ke WHPOPMAIIHIO, HO OPTaHU30BAHHYIO 110 JOKYMEHTaM:

[di [Ei, rank(E}, d)), [ positionsy ] ]| ]

[TpsiMoil MHIAEKC UCTIONB3YEeTCsl, HAlIPUMED, VIS MTOJICBETKU PEJICBAHTHBIX 3a1pocy (hparMeHToOB
JIOKYMEHTOB, UYTO IO3BOJISICT YCKOPUTh MPOLIECC OTOOPAa HY>KHBIX IOJIb30BATENIO JIOKYMEHTOB.
Taxxe npsAMoOil MHIEKC SBISETCS OCHOBHBIM CPEICTBOM MOIJAEPKKHU ISl IPOABUHYTBHIX CPEICTB
aHaJIM3a MOMCKOBOM BBIOOPKH, KOI'Zla JJI IEPBOHAYAILHOIO 3aIlpoca MOJIydyeHa Ipylna J0KyMeH-
TOB U TpebyeTcs BbIOpaTh HanboJiee 3HaYMMbIe SJIEMEHTHI B JAHHON BBIOOPKE.

Jliis ycKopeHHsl MOAJEPKKHU aHaJIM3a BPEMEHHBIX PSIIOB MCIIONb3YIOTCSl BCIIOMOTaTe/IbHbIE WH-
JIKCBI 110 IATUPOBKE MyOIUKAIIMH JOKYMEHTOB:

[ Ei [datetime;, doc_count(E; , rank(E;, dj)>10) ] ]
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Ocob6ennocteio Nearldx siBisieTcst TecHas HHTErpalys ¢ pe3yibTaTaMu 0OpabOTKH aBTOMATH-
yeckoi auHrBucTuyeckoil 00padbotku tekctoB (AJIOT). IlonnepxuBarorcs crenuaibHble MOUCKO-
BbI€ MHJIEKCHI TIO CJIOBOMO3UIIMSAM BXOXJICHUS TEKCTOBBIX BXOJOB MOHSATUHN JIMHIBUCTHUECKUX OH-
TOJIOTUH, B TOM YHUCIIE C YYETOM HEpapXuu MOHITHUM, a TaKKe MOCIOBHbIE MHAEKCHI, aCCOLMUPO-
BaHHbIE C OMUCAHHEM UCIOIb3YEMBIX pyOpHuKaTOpoB. Takke MOIIEPKUBAIOTCS UHIIEKCHI 110 BbIJE-
JIEHHBIM MMEHOBAaHHBIM CYIIIHOCTSIM, TOHAJIbHO OKPALIEHHBIM CJIOBaM W BBIPAXKEHUAM, MPSIMOH U
KOCBEHHOM peuH U T.M.

OTmeTHM, 4TO MOMCKOBBIA MHJEKC 10 MOHATUSAM C MepapXuell BCEro NpUMEpPHO B YETHIPE pas3a
MIPEBOCXOJUT MO 00BEMY MHJEKC MO MOHATUAM Oe3 y4éra uepapxuu (IMOUCK MO CUHOHUMAaM) U
MIPUMEPHO paBeH 110 pa3Mepy MOCIOBHOMY MHIIEKCY ¢ yU&TOM Mopdooruu.

YcnoBus noucka 3aAaroTcs 1100 CI0BaMU Ha OOBIYHOM (€CTECTBEHHOM) SI3bIKE, JTHOO0 B CIEdy-
forieM ¢opmare: /CrnoBapb_JaHHBIX= «JIEMEHT JaHHBIX». Hanpumep, 3amuce 3anpoca "HapkoTu-
ku B Poccuiickoit @enepanuu” mo naHHBIM myOnukanuii okTsaops 2017 roga ¢ MCMONb30BaHUEM
MOHSATUN OHTOJIOTUM OYIET BBIMVISIIETh CIEAYIONUM 00pa3oM (PETucTp HEe BaXkKeH):

/Tepmun_pacui=«<HAPKOTUK»

/Tepmun_pacu=«POCCUNCKAS ®EJEPALM»

/Hara nok=«01.01.2017-31.10.2017»

JlaHHBIN 3alIpoC MO3BOJIUT HAUTH TOKYMEHTHI C YIIOMUHAHUEM BCEX BHUJOB HAPKOTHUKOB U OT-
HOCSIIIIMXCSl K HApKOTUKAaM TOHATUH, yKa3aHHBIX B Te3aypyce, ¢ Y4ETOM Bcex pernoHoB Poccwuii-
ckoii denepanum.

[Tpu Hanucanum 3ampoca JOIMyCTUMBI JIOTHYECKUE OMepaTophl (OTCYTCTBUE ONEpaTopa SKBUBA-
JEHTHO Jorudeckomy «W»), cKOOKM Ui 3aiaHus O4epEAHOCTH OO0paOOTKH YCIOBHIA 3ampoca, a
TaK)Ke JIONOJHUTENIbHbIE KOHTEKCTHBIE OMepaTophl (MOMCK BHYTPH OJHOTO MM HECKOJBKUX IMpEJ-
JIO’)KEHUH, C HayaJla WK B KOHIE TEKCTA, B OKHE 33JaHHOI0 Pa3Mepa U T.11.).

KiroueBsiM BomipocoM mpu 006paboTKe OOJIBIINX TEKCTOBBIX KOJUICKIIMH SBJISICTCSI BpeMsi 00pa-
OOTKH 3aIIPOCOB, KOTOPOE MNP YKa3aHHOM OpraHu3alMy ONpeAesieTCss BpeMEHEM MOUCKA U CUUTHI-
BaHUs MHGOpPMaALUU C KECTKOro JUcKa. Bpems moucka mo mpocThIM 3arpocaM Mo 0OpaTHOMY HH-
JeKcy A Kouekuuu 10 MMJUIMOHOB JTOKYMEHTOB Ha CTaHJApTHBIX COBPEMEHHBIX KOMIIBIOTEpaX
COCTaBJISIET 1-2 CEKyHBI.

JU1 TOMCKOBOM MallMHBI HEAOCTATOYHO MPOCTO ONPENEIUTh CIHMCOK PEIEBAHTHBIX JOKYMEH-
ToB. Heobxoaumo chopmupoBaTh Bbl1ady, KeJlaTeIbHO C MMOJICBETKON PEIEBAHTHBIX (DParMEeHTOB B
HalJCHHBIX JOKyMeHTax. JlJI1 CII0)KHO OpraHM30BAaHHBIX IOUCKOBBIX HMHJEKCOB, HalpUMep, AJIs
MOJICBETKHU 110 pyOpuKkaMm, Tpedyercst oOpallieHHe K IPSIMOMY HHICKCY.

ITpu sTOM MHTerpanbHas (aHamuTH4ecKas) oOpaboTka mepBbix 200 JOKYMEHTOB MOMCKOBOM
BBIJIA4M 110 NPsIMOMY MHAEKCY cocTaBisieT 0.3 cekyHapbl, 5 cekyHa s nepBbix 2000 qokymMeHTOB, a
JUIs aHaJ3a OOJIBIIMX MTOMCKOBBIX BEIOOPOK MOXKET NOTpeOoBaThCs 3HaUnTeNbHOE BpeMs. [loaTomy
CTaH/IaPTHBIM PELICHUEM JUIsi COBPEMEHHBIX OUCKOBBIX MalIMH, B ToM uucie 1 Nearldx, sBis-
€TCsl O4YeHb OBICTPOE MOJNyUYeHHE UMEHHO MEePBOM CTPaHUIBI TOMCKOBOM BBIJA4M, HO HE BCEX CTpa-
HUIl Bbl1auu. YacTo mosiydeHue ciaenyrouieil CTpaHullbl MOMCKOBOW BblJaun TPeOyeT HCIIOIHEHUS
OTJIETBHOTO 3aIpoca.

5.2 ®aceTHbIn aHanu3

Jlyiss BBIOOPKH JTOKYMEHTOB JIOCTYITHBI CpeACTBa ()aCeTHOrO aHalM3a IO CJIOBApSM JIAHHBIX.
MOHO yCTaHOBUTh KOJMYECTBO HAaKOOJIEe PEIIEBAHTHBIX 3alIPOCY JOKYMEHTOB, [0 KOTOPBIM OyIeT
paccuuThIBaThCs «HHPOpMEp» — clieluanbHass HHPOPMAIIMOHHAS MMaHelb, CoJepiKalias Hauboee
JaCTOTHBIC WJIM XapaKTePHBIC I JIOKYMEHTOB BBIOOPKH AJIEMEHTHI CIIOBaps JMaHHBIX. [Ipw sTOM
BO3MOXXHBI HH(GOPMEPHI IO OHTOJIOTUH (CM. PUCYHOK 8) WIIH MO pa3IuYHbIM KIacCupUKaTopam (CM.
pUCYHOK 9).
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Ha pucynke 9 moka3ansl Hambojee XapaKkTepHbIE KaTerOpuH Kiaccu(UKaTOpOB AJIS 3ampoca
«Jlemorpaduieckue yrpo3b»: peruossl (a), yrpossl (0), nienHoct (B). KHOMKH «+» U «-» MO3BO-
JSOT «OAHUM KJIIMKOM MBIIINY T0OABUTH COOTBETCTBYIOIIEE YCIOBUE B 3aIPOC.

OObecrieueHre TTOJHOTHI IMMOUCKA SIBISIETCS (DyHIaMEHTAIBHOHN MPOOIeMOl H3-3a €CTECTBEHHOTO
pa3zHooOpasus sa3bika. [louck Mo MOHATHUAM OHTOJIOTUM PABHOCHIIEH MOUCKY C YYETOM CMHOHUMUH,
MOUCK T10 TIOHSATHUSAM OHTOJIOTHH C YYETOM paCUIUPEHHs M0 UepapXuu (KOrja pejieBaHTHBIMU CUU-
TAIOTCS JTOKYMEHTBI, COJEpKalle CHHOHUMBI BBIOPAHHOTO MOHSTHS WIM €r0 MOJYMHEHHBIX IO
MEPApXUUSCKUM CBSI35IM) MOXKET OBITh BecbMa d((EKTUBHBIM: 3aIIPOC BBINJISIAT KOMITAKTHO, a Pe-
3yJbTaThl MOJIHBL. OJHAKO OMBIT SKCIUTyaTallMd Pa3InYHBIX WH(GOPMAMOHHO-TIOUCKOBBIX CHCTEM
BBISIBUJI TIPOOJIEMBI TIOJIE30BATENICH, KOTOPBIM TPYAHO IMOA00paTh HYKHOE MOHSATHE B OOJBIION TI0-
HATUHHO-TEPMHUHOJIOTMYECKOM CETH.

Peanuzanus uadopmepa 1mo noHATHsIM oHTONOTHU (MHpOopMep « TepMuHb») mo3BOIsET dPdek-
TUBHO peliaTh JaHHYIO Mpo0yieMy B JTUHAMHKE OOIIeHHs ¢ HHPOPMAIIMOHHO-TIOMCKOBOM CHUCTEMOI.
JleficTBUTENBHO, MOJIH30BATEIh MOKET OBICTPO MCIIOJIHUTH 3alPOC Ha €CTECTBEHHOM SI3BIKE 10 WH-
Tepecyrouleil ero Teme. Pe3ynbrarel morcka U MHGOPMEPHI MOIyYaroTcsl 04eHb ObIcTpo. [Ipu aTOM
HY’>KHBIE TOHSTHUS cojiepxaTcs B uHpopmepe. [lanee HOCTATOYHO OJHOTO-IBYX KIUKOB «MBITIIHDY
JUIS BBIOOpA HYKHBIX MOHSATHI, KOTOpbIE U 00ECIEUNBAIOT MOJTHOTY MOKCKA.

5.3 CnekTpanbHo-haceTHbI aHann3 BPEMEHHbIX pSa0B

CrnexTpaiabHO-(paceTHBIH aHAIN3 BPEMEHHBIX PAOB TEMIIOPAIBHOTO PAaCHpee/ieHHs JOKYMEH-
TOB TIOMCKOBOM BBIJIAYM peaTU3yeTcs MpOorpaMMHBIM oOecniedeHueM SpectralView. PesymbTaTh
BBIBOJISITCA B BHJIE Tpadiika KOJTUYECTBA MyOJUKAIMI 110 pa3HbIM 3alpocaM B 3aBUCUMOCTH OT Bpe-
MEHH, TPU HEOOXOAMMOCTH C TpeOyeMbIM YPOBHEM arperanuu (1o yacam/ JHsAM/ HenensM/ Mecs-
am).

ABTOMAaTHYECKH, aHAJTOTUYHO XY Z-CTaTUCTHUKAM, PACCUYMTHIBAIOTCS HanOoJee 3HauYuMble (ak-
TOpHBI, TPAQUKU KOTOPBIX HAHOCATCS Ha OCHOBHOH Tpaduk. /i MOTOKOB TEKCTOBBIX JIOKYMEHTOB
3amaya ompeaeneHuss XYZ-CTaTUCTUKU €CTECTBEHHBIM OOpa3oM aHallOTW4YHa 3aJauye BBISABIICHUS
OCHOBHBIX (DAKTOPOB, KOTOpBIE JIEHCTBYIOT Ha BCEM BpPEMEHHU BBIOOPKU JOKYMEHTOB WM, HA000-
POT, OOBSACHSIIOT MOSABIIEHNE TEX WM MHBIX ITMKOB Ha BpEeMEHHOM rpaduxke.

Hmeetcs BO3MOKHOCTD HAJIOKUTh HECKOJIBKO MEPAPXUil TMHIBUCTUYECKON OHTOJIOTHMHU, YTOOBI
OCYUIECTBJISATh BBHIOOP CTAaTHCTUK TOJBKO M3 3a/laHHBIX Hepapxuil. DTUM yI0OHO MOJIb30BATHCA,
HampuMep, 4TOObl BHIIETATh HauOoliee 3HAYMMbIE MMEHOBAHHBIE CYIIHOCTH: PErHOHBI, TOpPOJa U
T.A. JJ7s aHanuTHKa Takxke mosiesHa GuibTpanus (pakTopoB Mo MepapXusM aOCTPAKTHBIX MOHSTHH,
HampuMep, 1Mo BUAAM MPECTyIUICHUH, BUAaM OoJe3Hel, BuaaM 31aHui u T.1. J{ns ynmo0cTBa HEKo-
TOpbIE TUHUU IPA(PUKOB MOXKHO BBIIEIATH, IpyrHe, HA000POT, 3aTEHATb.

Ha pucynke 10 nmpuBeneHbl AJaHHbIE aHaIN3a BBIOOPKH (IO KOPIYCY POCCHIICKMX HOBOCTEH 3a
2017 roa, 9 MumuiMoHOB A0KyMeHTOB) 1o 3ampocy: /Py6puka=«3KOJIOI'MYECKUE YI'PO3bI».
Kak HeTpynHO BUAETH, pE30HAHC OOCYXACHUS MO TeME B 3HAYUTENbHOU Mepe hopMupyercs Tek-
CTaMH, B KOTOPBIX 00CYKJAIOTCS TIOXKapbl U JIECHBIE TIOKAPBbI.

Jlna mo6oit Touku rpaduka MOXKHO, OBICTPO MCIOJIHUB JOMOJHUTENBHBIN 3ampoc, MOTyYUTh
CIMCOK JOKYMEHTOB, PEJIEBAaHTHBIA UCXOJHOMY 3alpoOCy, BEBIOPAHHOMY 3JIEMEHTY CJIOBaps TaHHBIX
1 OmmyOJIMKOBAHHOMY B BBIODAaHHOM BPEMEHHOM HHTepBaje. B yacTHOCTH, JIETKO Y3HATh, YTO MUK
Ha pucyHke 10 B KOHIE ampens oObsCHsAETCS MyONMMKanusMHU MO TOAOBIIMHE aBapuu Ha YepHo-
obutbcK0it ADC 26.04.1986 .

Ha pucynke 11 HaneceHsl rpaduku pacmupeaeieHus mo cyobekram PO mybnukanuii ¢ yrnoMmu-
HAaHHEM TEMaTHKHM JIECHBIX MmoxapoB (3ampoc /Tepmun paci=«JIECHOW ITOXAP»). CornacHo
9TUM JaHHBIM HauOOJIbLINI pe3oHaHc B MapTe-aBrycre 2017 rona BbI3bIBAJIM JIECHBIE MOXKAphl B
BocTtouHor Cubupu — MpkyTtckoit o6mactu, bypsartun, 3abaiikaabsCckoM Kpae.
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Pucynox 10 - Aramms 3ampoca /Pyopuka=«9KOJIOIT'MYECKUE YI'PO3bI»
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Pucynox 11 - Pactipenenenue no cyowsexram PO ynmomunanuns B HoBocTsix 2017 rofa JecHBIX MOKapoB

KOrHMUTMBHbLIE CXEMBI

ACPIKUMOC BBI60pOK PAa3HBIX 3JIECMCHTOB CHOBapeI}'I JaHHBIX B JTUHAMHUKCE.

Mexnay Qakropamu, ONMpeACTSIONIMMH 3aKOHOMEPHOCTH Pa3BUTHS HCCIEAYEMOIo Ipoliecca
WM SIBJICHUS MOTYT CYIIECTBOBATh JIOCTATOYHO CJIOKHBIE 3aBUCUMOCTH. [[Jisl omucaHus CIIOKHBIX
3aBUCUMOCTEH T0JIE3HO HCIIOJIb30BaTh rpadoBOE MpeacTaBiieHHe. B cpeie aHAIMTHKOB IHPOKO
M3BECTEH MporpaMMHbId npoaykt IBM i21, MpeHa3HAYEHHBIN I MCCIICIOBAHUS B3aUMOCBSI3CH
MEXJy UMEHOBAHHBIMU CYHIHOCTAMH. [Ipu 3TOM cuna cBsi3U MEXIy CYIIHOCTSMHM SBJISIETCSI MOHO-

TOHHOM Q)YHKLII/IGI‘/’I OT KOJIMYCCTBA JOKYMCHTOB, B TCKCTC KOTOPBIX YIIOMHWHAIOTCA 00e CYIIHOCTH.

! https://www.ibm.com/ru-ru/marketplace/analysts-notebook
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B pamkax maHHOW HH(MOPMAIMOHHO-AaHATUTUYECKOH CHCTEMBl HCIIOJIB3YETCS MPOrpaMMHOE
obecrnieuenue Bu3yanuszainuu rpadgos GraphView, TecHO yBsiz3aHHOE ¢ TIOMCKOBOM MariHoi Nearldx
(cM. pucynok 12). B Nearldx xpanurcs 3HaunTes1bHO 00JbIe MH(YOPMAIUK, YeM MPOCTbIe HHAECKCHI
0 MMEHOBaHHBIM cymIHOCTsIM. CooTBeTcTBeHHO B GraphView rpad MoXeT BKIIOYATh 3JIEMEHTHI
pa3HbIX CIOBapei JaHHBIX.

I'pad Ha ocHOBe BBIOOPKH (hopmupyercs B Nearldx, mpu 3ToM nMeeTcst BO3MOXKHOCTH BBIOOpa
pa3nu4HbIX (paceToB, a TakKe JIOOBIX APYTHX CYLTHOCTEH clIoBapel JaHHBIX, IPYTHX 3alPOCOB IS
oroOpaxkenust Ha rpade. [Tocme wero rpad pazpucossiBaetTcs u Mmoauduuupyetcs B GraphView.
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Pucynox 12 - TIpenctaBnenue cofepkaHus TOKyMEHTOB IO TEMAaTHKE JIECCHBIX TIOXKAaPOB.
Ha neBoii nanenu npejcraBlieHbl yTIOMUHAEMBIE IEPCOHBI M OPTAHU3ALNH, HA TIPABOI MaHEeIN — HOHITUS OHTOJIOTHU

GraphView pa3paOaTbIBaics sl TOAACPKKH TPyAa aHAIUTHUKOB, JUISI KOTOPOTO XapaKTEPHBI
0TpaboTKa 3a/1a4 BBIIBUKECHHUS TUTIOTE3 U UX OBICTPOH MpoBepku. Tak Kak OJHOW U3 MpobieM mpu
AHAJIMTHYECKOM HCCIIeIOBAaHUM TPadoB SABIAETCS HAIW4YHE OOJBIIOTO KOJMYECTBA CBS3EH MEXKIY
o0bekTaMu, To B GraphView ass jtydiero BocupusTHs HHGoOpMaIuu coaepkumoe rpada pasuene-
HO Ha JiBe maHeau. PéOpa Mexay oObekTaMu Ha pa3HBIX MaHENsAX HEe 0TOOpakaroTcs, HO HHpopMa-
U O HUX XPAHUTCS, U B3aMMOCBSI3U MEXIYy OOBEKTaMHM Ha PAa3HBIX MAHEISIX BU3YaIM3HPYIOTCS
BBIJICJICHHEM SPKOCTBIO I[BETa MEXKy CBSI3aHHBIMHU y3J1aMH W 3aTEMHECHHEM HECBS3aHHBIX Y3JIOB
rpaga. Takum 00pazom, MOIJEPKUBACTCS UCXOJHBIN «IOJTHBIN» rpad, KOTOPHIA BUPTYalbHO pa3-
JETSIeTCsl Ha HECKOJIBKO OTOOpa)kaeMbIX BH3yallbHO maHenei. Ilpu aTom y3msl rpada MOXKHO mepe-
MEIaTh/KOMUPOBATh C OJHOrO nojarpada Ha Jpyroi, 4To MoJIe3HO, HAIpUMep, Ul aHAIU3a CPaB-
HUTEIHHO HeOOIbIIOr0 moarpada.

Hwxe nByx naHesneil mpuBOAUTCS BPEMEHHON Psi/i KOJIMYECTBA JJOKYMEHTOB BBIOOPKH, Ha KOTO-
POM BU3YaITU3UPYETCS KOJINIECTBO JJOKYMEHTOB 110 BHIOPAHHBIM CYIIHOCTSIM.

OmnbIT MOKa3bIBaeT, YTO MPU aHATU3E IO UMEHOBAHHBIM CYLTHOCTSIM M JIUHTBUCTHYECKUM OHTO-
JIOTHSIM YAOOHO pa3MeniaTh MMEHOBAaHHBIE CYITHOCTH Ha OJTHOM roarpade, a MOHSITHS OHTOJIOTHH -
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Ha apyroM. Torna onun noarpad «orBedaeT» Ha BOIPOC «O KOM FOBOPUIIOCH B TEKCTaX BBIOOPKNY,
a BTOpoi mojarpad oTBedaeT Ha BOIIPOC «YTO FOBOPUIIOCH B TE€KCTax BbIOOpKW». [Ipu 3ToM BBIOOP
OJTHOTO WJIM HECKOJIbKUX OOBEKTOB Ha OJAHOM NoArpade MpUBOAMT K OOO3HAYECHHIO CBA3aHHBIX
00beKTOB Ha 00oux moarpadax Ha poHE 3aTECHAEMbIX HECBSI3aHHBIX O0BEKTOB (PUCYHOK 12).

5.5 AHanuTtunyeckue cnpasku

W3ydenue cTaHIapTHBIX AHAIUTHYECKUX OTYETOB, @ TAKXKe OTYETOB 110 MOHUTOPHUHTY IMPECCHI,
MIOKa3bIBAET, YTO OHU UMEIOT CXOXKYI0, JOCTATOYHO MPOCTYIO CTPYKTYPY. OTUYETHI MOCBSIIEHBI O/1-
HOU TeMe M, IpU HEOOXOJUMOCTH, CTPYKTYPUPYIOTCS 110 YacCTSIM, OTHOCAIIMMCS K JIPYTHMM TEMaM.
[Tpu 5ToM enuuuLel HHOPMAIMU SBISIOTCS (PParMEHThl UCXOIHBIX JOKYMEHTOB. Takas CTpyKTy-
pa MOKeT OBbITh CMOZEIMPOBAHA C MCIIOJIb30BaHUEM KaueCTBEHHOMN MOMCKOBOIN MAaIMHBI.

JIeCTBUTENBHO, €CIIM PAacCMOTPETh 3ariaBHBIN 3anpoc Qo U MHOXKECTBO CTPYKTYPUPYIOIIHX
3ampocoB Q; (OyzneM Ha3bIBaTh UX «IOJPyOpUKaTOpoM»), Toraa odmmii 3anpoc Buaa Qo & Qj mo-
KEH BEPHYTh BCE peJeBaHTHbIE HOKyMeHTHI (¢dparmentsl). [locne 3toro ocraércs Toiapko u3ba-
BUTBCS OT MOBTOPOB (HAIpUMeEp, KJIaCTEpU30BaB (PparMeHThl) U PaCHOOKUTh (PParMEeHThl B COOT-
BETCTBUU C 3aJIaHHOM MOCJIE0BATEILHOCTHIO JIOMOTHUTENIBHBIX 3aIPOCOB.

Paccmotpum B kadecTBe nmpuMepa 3amnpoc no pyopuke (pucyHok 13):

/YTPO3bI= «/leMorpadudeckue yrpo3bb»

B naHHOM aBTOMAaTHYECKHM TOCTPOCHHOM OTYETE TOJYYCHHBIE (parMeHThl (peleBaHTHBIMHU
cunTaroTCs (parMeHThl IIMHOM He Oosee 3 MpeUIoKeHuil), CrpyNnIupoBaHbl 10 CXOJICTBY M BbIBE-
JIEHBI 110 YOBIBAHUIO AAaThI Ty OJIUKAIIH.

OTueT Nno 3anpocy:
JYTPO3bl="AEMOIrPA®HUYECKHUE YIPO3bl"

Hara orvera: 2017-12-18 20:39:24
DopMUpOBaHHE OTYETA: 10 JOKYMEHTAM
CopTupoBka: o yOeiBaHuiw 4aTbl

(0.74) 28.11.2017 22:02:22 Ha BbINNaThl NepBeHLaM rocyAapcTBO NOTPATUT 3a TpU roga 144 Mnpa pyaneid [Monut.py]

Ha Bbinnathl nepBeHUaM rocyaapcTBO NOTPaTUT 3a TpW roaa 144 Mnpa, pybneil Ha Boinnatbl nepeeHUaM rocyaapcTBO NOTRETUT 3a TPW roga 144
mnpa, pybneil MnageHusl CoBetHuk MHeTMTYTa coBpemeHHoro pa3eutna Hukura MacnerHukoe zaneun PUA Hosocti , yto o6bAaBneHHan
npeangeHtom PP Bnagnmupom MyTUHBIM Nepesarpy3ka B AemorpacMyeckoil NoNUTUKe 0TBEYAET YaAHWAM POCCUAH 1 NOMOXKET MCNRABUTL
CUTYaLMIO ¢ POXKAAEMOCTLIO B cTPaHe. Peub B YACTHOCTH, UAET O NPeAN GKEHUN POCCHIRCKOTD NUAEpa BBECTH E3KEMECAYHBIE CoLMaNnbHbIe
EbINNaTEl Ha NepeeHUer. «B Lenom atn uHuLuaTHELl abconioTHO onpaeAaHbl, BO-NepBbiX, NOTOMY, YTO OHWM NPOCTO HeO0BXOAMMEI NO YKU3HW, HAJ0
AyMaTb O TOM, KaK Mbl ByAem BeINon3atb W3 3Tol aemorpacnyeckoid AMbl, Kak cTabunnanpoBaTb YNCIEHHOCTb HACENEHNs cTpaHbl Ha Bnikaiilune
20 net

(0.69) 28.11.2017 19:13:05 SKCNEPT oL EHAN NONbL3Y ColManbHbIX Npeanokedui MyTuHa [PUA HosocTu]

3JKCNepT OLEHWN Nonb3y coLuanbHblx npeanosxkeHuid Mytuna MOCKBA, 28 Hoa — PWA HoeocTu. MHnLmaTUELI B coumanbHoli cchepe, 03ByYEHHblE
npeanaentom PP Bnagumupom MyTUHLIM BO BTOPHUEK, NomoryT Poccun BblBpatbea u3 gemorpacuyeckoi "Anbl" 1 OTBETUTL Ha coLUanbHble
0KMAaHNA HACBNEBHWA B Havane HOBOMO NONUTUYECKOro LMKNA, CYMTAST cOBETHWK VIHCTUTYTA coBpemeHHoro passuta Hukvta MacneHHWKoE.
Mpesnaent PP Bnagumup MyTuH BO BTOPHWK 03BYYWN PAA MHULWETUB B CoLHansHo-Aemorpacdnyeckoil cdepe.

Tem Gonee YTo 8cTb Tam W NepexoiALNE ASHBIMN Ha CNeAYIOWMIA TO4, W ONPefeneHHbId PE3ePB Ha PAZNUYHOMO POJa Mepbl COLMAaNbHOR M MHOH
noaAepskki 3anoxeHsl U Ha 2018 roa u oueBuaHO Ha cneaylowmii roa", — pacckazan 3kcnepr. "Mo3ToMy 3gech, A AyMaIo, ¢ MCTOMHUKAMM AOMKHO
BbITb BCE HOpManbHO, TeM Gonee NOHATHA LisNeBan thyHKLMA 3TUX Mep, NCTOMY 4TO Mbl y>ke B CNSAYIOLEM roay cTaNkMBaemMcA ¢ JOCTATOUHO
cepbe3Hol cUTyaLnel Ha pbiHKke TpyAa, korga npumepro 300 Teicay YenoBek ¢ Hero yiigeT 1 danble a0 2024 roaa no meHslLel Mepe ¥ Hac
AOMKHBI NOCTOAHHO COKPAaIEHNA ¢ pbiHKa Tpyaa, oT 300 ao 600 Teicad. MosTomy ecTecTBEHHO, AemMorpacudeckan npobnema Tpebyet
NOBBILWEHHOTO BHAMAHUA C YYETOM TOMO, YTO HaM HY>KHO CTUMYNUPOBATH AETOPOKAAEMOCTD U POCT HACENEHUA € TEM, 4ToBbI Ha pybesxke 2030-2035
rofoe bonee-meHee BbIPOBHATL CUTYaLMIO", — oTMeTUN MacneHHUKoB.

(0.69) 25.11.2017 11:06:17 Hacenenne OMcKoA oGnacTi BoiMUpaeT [KommepueckneBectu]

HaceneHune Omckoli obnactn Bbimupaet 0 75 C AHBapA no okTabpb B perioHe Yucno ymepnx 6eino Ha 2296 yenosek Gonblue, Yem pPOAMBLIMXCA.
B npownom rogy oTMeqanca ecTecTBEHHbIA NpUpOCT HaceneHuA Ha 521 yenoseka. OmMckeTaT oBHapogoBan AaHHbLIE O ECTECTBEHHOM ABLDKEHUM
HaceneHWA pervoHa B AHBape-okTAbBPe 2017 roga. + 1 tiparm.

(0.69) 27.11.2017 20:06:25 KakablA BTOROA HAKEropoael, yMUpaer ot GonesHei cicTemMbl Kposooopaweinsa [MA REGNUM]
Kaxkabld BTOpOii HUKeropoael ymupaeT oT BonesHel cucTembl KposoobpalueHna 3agapa MyHk. Y cmepTHoro oapa. 1893 HwkHui Hoeropog, , 27
HoRbpA 2017 . 19:41 — REGNUM BonesHw cucTem KooBoo6palleHWs ocTaloTCA CambIM YacThIMA IDUYHHAMW CMEDTH CDEaN JKUTenei &

Pucynok 13 — Ortuér no 3anpocy «Jlemorpaduyeckue yrpo3s»
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Ha pucynke 14 mpexacraien npumep (GpopMbl 3aJaHus MapaMeTpoB MOCTPOCHUS aHATUTHYE-
CKOM CTpPaBKH C 3aJlaHHBIM MOJAPYOpUKaTOopoM 1o pernoHaM CHOUPCKOTO (eaepaabHOTO OKpyTa.
Jlna 3amanus pa3aenoB noApyOpHuKkaTopa yKa3slBaeTcs MOpsIOK, Ha3BaHUE pa3zelia u 3arpoc, KOTOo-
pBIi ompeAeNseT HalOJHEHHE JaHHOTO pasaena. Ha pucynkelS nmpeacraBiieH pe3ynbTaT MOCTpOe-
HUS aHAIUTUYECKON CIIPABKH, CTPYKTYPUPOBAHHOM MO pErHOHaM.

Takum o0Opa3oM, co3manHas HHGOpMaIMOHHO-aHaTUTHYecKast cucrema Nearldx oGecrieunBaer
cTaHaapTHbIE (YHKIUU WH(GOPMALIMOHHOTO MOMCKA, a TaKXkKe 1a&T BOZMOXKHOCTh 3aJJaHUs 3allPOCOB
1 IIOUCKa I/IH(bOpMaIII/H/I C HUCIIOJIb30BAHUEM CIICHUAIIM3UPOBAHHBIX JICKCUKO-TCPMUHOJIOTUYCCKUX
pecypcoB (oHTOJOTHH, pyOpuKaTopoB). AHanuTHUeckuid koMroHeHT Nearldx mpenocraBusieT Bo3-
MO>KHOCTH (paceTHOTO aHANIN3a, CIEKTPAIbHO-(DaceTHOTO aHaN3a, IIOCTPOCHUS! KOTHUTHBHBIX CXEM
Y aHAJIMTUYECKUX CIPABOK, B KOTOPBIX TaKKe MOTYT HCIOIb30BaThCS CO3JJaHHBIC PECYPCHI.

3anpoc (?) Aok. |50 TouHoCTs: Touno (0.00) Z| 30Ha <OcHOBHAA > 3 HTML ~  uHdp. :1EIEI M.E. 1l
4 oTUeT paclmpeHue anpoca napaMeTpel chpaBka Mo KNacTepam MeHro
[ SYIPOSH="0EMOTPAMMECIME YI'POSH™

MapameTpel oTHETA
MNepssie N gox. 500 | Makc. orHo 150 | Npeanoxenwii 3 | Makc. dparmeqTos 1000
Chop No NpeanoKeHWAM B cnydae OTCYTCTBMA OKHA Wcnonkzoeate pyﬁpmq "I'Ipoqe_e"
CABWIr NepEOro NPegaoKeHna He ganswe 10000 CNOBONO3MUMA ~ MuH. Bec 0.01
He uckaTe dparMeHTsl (MCNONL30BaTE NONHLIA TEKCT AOKYMEHTA) MNoacBeTka B OTYETE 7
KnacTtepuzauma dparmeHToe @ Bes y4eTa 3anpoca # CoxpanuTe dparmeHTel Be3 NoCTPOeHWA
KnaccudukaTop us crmcka | === BE3 KNACCHPMIATOPA = -]
s Knaccudukatop B BMAS TeKcTa
03100 KEMEPOBCKAA OEIACTb=/TEPMMH_pacu="KEMEPOBCKAA OBIACTE"
03900 KPACHOAPCKIGT KPAJ=/TEPMMH pac {PACHOAPCHIIL KPAA"
05200 HOBOCUEMPCHAS OBMACTE=/TEPM "HOBOCHMEMPCRAH ORITACTE™

05500 OMCKAS OBIACTE=/TEPMUH_pacw 1 CBIACTB"
07800 TOMCKAH OBIACTE=/TEFMWH_paci OMCKAA OBIACTB"
08000 PECITYEIMES THEA=/TEPMWH pacm=""THREA /TVHEAS" -
KnaccuduicaTop no Teaypycy | | PaspenoB 10 | Pacw. E 3

| Bee |

PeaynkTat: . Mo KnactepaMm  w Mo gokymentam  COPTWUPOBKA | No YGIBaHUIO AaThI Z|
HononHKTeNsHLIA 3anpoc +/- npeanokeHmii 2
Haiitn [Ctrl + Enter] | pamwaposats | N0 penesaHTHOCTH | E|

<MNO BCEM=> EI Bumbpate J

Pucynok 14 — IIpumep GopMbl 3a1aHKsT KICXOAHOTO 3arpoca: pyopuka «J{emorpaduueckue yrposbsi» U3 pyopukaTopa
yrpo3 (B KauecTBe MoJIpyOpHK YKa3aHbl HEKOTOphIe CyObekThl Poccuiickoit Denepariun)

3aknroyeHue

B crarbe paccMOTpeH MoAxoJ K ONMCAHMIO HIMPOKOM 00jacTH HallMOHANIbHOM 0€30IacHOCTH
KaK Te3zaypyca Julsl aBToOMaTHuecKoi 00padoTku qokymeHToB. Co3nanHblil Te3aypyc no 6e3onacHo-
CTH UMeEeT MOJEeNb npejacTaBieHus tesaypyca PyTes, ucnomnb3yercs B celMaTIu3upOBAHHON HH-
(hopMallMOHHO-aHATMTUYECKON CHCTEME U JIJIsl aBTOMAaTHYECKON TEKCTOBOH Kiaccu(UKaiuu JOKy-
MEHTOB B COOTBETCTBHH C HECKOJILKIMHU PyOpPUKATOpaMu, BKJIIoUYasi pyOpHuKaTop yrpo3, pyopukarop
LIEHHOCTEeH, pyOpUKaTOp PETMOHANBHBIX MPOOIEM U JIp.

Co3nannas uH(pOpMaIMOHHO-aHAIUTHYecKas cucrema Nearldx obecrieunBaeT cTaHIapTHBIC
¢byHKMu MHGOPMAIIMOHHOTO TOMCKA, a TakKe JaéT BO3MOXKHOCThH 3aJjaHHs 3alPOCOB M TOHUCKA
nHPOPMAILIUU C UCTIONB30BaHUEM CIEIMATU3UPOBAHHBIX PECYPCOB, BKIIOYAs OHTOJIOTHIO U pyOpH-
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KaTopbl. AHaIMTHYECKU KommoHeHT Nearldx mpemocraBisieT BO3MOKHOCTH (DaCeTHOTO aHaJM3a,
CHCKTpaHI)HO-(l)aCCTHOFO aHajin3a, MOCTPOCHUA KOTHUTHBHBIX CXCM W aHAJIUTUYCCKHX CIIPaBOK, B
KOTOPBIX TAKKE MOTYT UCIIOJI30BATLCS CO3JaHHBIC JIEKCUKO-TEPMHUHOJIOTUYECKHUE PECYPCHI.

OTueT Nno 3anpocy:
/YTPO3bl="AEMOIrPA®UYECKHNE YIPO3bl"

Hara orvera: 2017-12-18 20:47:09
QopMupoBaHNE OTHETE: 10 JOKYMEHTaM
CopTHpoBKa: 110 yObIBaHMIO JaT6

00600 PECNYEINUKA ANTAN

(0.56) 18.10.2017 06:01:11 PecnybnuKka AnTai BollifNa B NATEPKY perMoHoB-NUASPOE No poxaaeMocT [BesdopMara.Ru Pecnybnuka
Antai FopHo-AnTanck]

Pecnybnvka AnTail Bowna B NATEPKY PeruoHOB-NUASPOE No poxaaemocTi GoTo: www.gorno-altaisk.info Ha droHe Bceobujero cHivkeHns
nokasateneil poXaaeMocTi B Lienom no cTpaHe Pecnybnuka AnTali npogomkaeT NMAMpoBaTh NO 3TOMY NOKAasarenio U BXOAWUT B NATEPKY PErMOHOB-
NnaepoB, pacckasan MUHUCTP 3apaBooxpaHeHnn pernoHa Bnagumnp MeneraHvyk . OH OTMETWN, YTO NOKasaTeNb POXAAEMOCTH N0 MTOramM BOChMUN
mecaAyeB 2017 roga coctaBun 15,9 Ha 1000 HaceneHws, B abconioTHeX Yudhpax — 2299 yenoeek. «B 3ToM rogy v Hac, Kak 1 B yenom no Poccum,
OTMENAETCA CHIDKEHUE POXKAAEMOCTU.

00700 ANTAUCKUIA KPAW

(0.57) 01.03.2017 08:17:54 BapHayn BnepBble 3a MAThL NeT NepeXun cokpalleHne YUCNeHHoCTH HaceneHua [MHpopMallMoHHOE areHTCTBO
AMUTERN]

EapHayn Bnepeble 3a NATb NET NEPEXKUN COKPALYEHUE YMCNEHHOCTW HaceneHus Mo utoram 2016 roga konudecTBo uTenel kpaeBol cTonMbl
ymeHbwunock Ha 2,1 TeicA4n yenosek bapHayn & 2016 rogy Bnepeble 3a nocneaHne NATE NET NEPEKAN COKPALLEHNe YNCNEHHOCTI HaceneHns,
nepegaet "WHTepdakc” co cobinkoil Ha AaHHble PoccTata. OTmevaeTcs, YTo 38 MUHYBLWWIA rog, konnyecTeo BapHaynbLeB ymeHblwnnock Ha 2,1
ThICAYM YenoBek — A0 633,5 ToicAun ropokaH. PaHee nopTtan Amic.ru Taicke cooblyan, 4To oTpuLiaTenbHas JuHanMuka B bapHayne HaBnioganack n
B paspeze MUrpaLiOHHbIX NPOLIECCOB.

(0.5) 15.02.2017 20:20:16 HaceneHne ANTalCKOro Kpaa CoOKparMnoch Ha o4uH painoH B 2016 roay [CeTeBoe nspaHne "BnaaTanm"]
HaceneHue AnTalickoro kpas cokpaTunock Ha oauH paiioH B 2016 rogy B AnTalickom kpae 3a npolueglinii roa HaceneHns cTano MeHblle Ha 6472

yenoeeka. MpubnusutencHo Takoe e YMCcno Niogeid npoxkueaet B Enbuosckom n CyeTckom paitoHax pernoHa. B 2016 rogy ns obnactn Boiexanc
38 713 rpakaaH, 3aexano 32 241 yenoBek.

01400 PECIYBITMKA BYPATUA

(0.51) 28.00.2017 16:13:04 B BypsATuK paBoTaeT KaxAbli NATLIA neHcuonep [Baikan-Daily]
B BypaTMW paboTaet kaxkabli NATLIA neHcnoHep OAHOBPEMEHHO ¢ NPOLI@CCOM CTApeHNA HaceneHUs B BYPATUM pacTET YNCNEHHOCTb NEHCUOHEPOB -

Pucynok 15 - Oruer no 3anpocy «lemorpaduueckue yrpo3sh» 0 HECKOJIBKUM pernoHam Poccun

BnarogapHocTu

Pabora yactTuuno nojzepkana rpantoMm PODU (nmpoekt 16-29-09606) u konTpaktoM MuHu-
crepcTBa oOpa3zoBanus v Hayku Poccuiickoit @enepanun (Ne 14.601.21.0018).
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Abstract

The article considers an approach to describing a broad area of national security as a thesaurus for automatic document
processing. The created thesaurus of safety has a model of representation of the thesaurus RuThes. The security thesau-
rus is used in a specialized information and analytical system and for automatic text classification of documents in ac-
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cordance with several systems of subject headings, including the Threat categories, the Value, Regional problem cate-
gories, etc. The created Information and Analytical System Nearldx provides standard information search functions, and
it also the ability to specify queries and search for information using specialized resources, including ontology and sub-
ject headings. The analytical component Nearldx provides the possibilities of facet analysis, spectral-facet analysis,
construction of cognitive schemes and analytical references, in which the ontological resources can also be used.
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tion.
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AHHOTauuA

B craThe paccMaTpuBaIOTCs BOIPOCH Pa3paOOTKH OHTOJOTMYECKONW MOJCNIH A CEMaHTHUECKUX Hayd-
HBIX [TOPTAJIOB HA OCHOBE TEXHOJOTUU OTKPBITHIX JAaHHBIX. Takue MOPTajbl MPEACTABIAIOT HOBBIM Kiacc
CCMaHTUYECKUX TOPTATIOB, KOTOPhIC OPUCHTHPOBAHBI Ha Pa0OTy C HAYYHBIMH M 00pa30BaTCIbHBIMY 3HA-
HusiMi. CeMaHTUYECKHE HAyYHBIC TOPTAJbl MMO3BOJISIIOT MOJCPKUBATh 00pa30BaTE/IbHBIC MPOLECCH U
MIPOIECCHI TOTYYCHUS HAYYHBIX 3HAHUI B IPUKIIATHBIX MPESIMETHBIX 001acTsX. [Jis onucaHus mpeaMeT-
HOI 00JIacTH MopTaja MPeIOKCHBI IPOOIEeMHO-OpUCHTHPOBAHHBIC Mozel . [Iporecc pa3paboTku OHTO-
JIOTUYECKOW MOJICITH BKITFOYAET CIICIYIOIINE ATAIbI: OIpEIeIeHHe KOHCUHBIX MOJh30BaTeNeH; onmpeene-
HHUE CIICHAPHUEB NMPUMEHEHHSI OHTOJIOTHH; ONpeIeIeHNe TPeOOBAaHMIA K MOJIEIH; OTIpeIeIeHHe BO3MOKHO-
CTH TIOBTOPHOTO HCIIOJIB30BAHNUS CYIIECTBYIONINX OHTOJOTHI; BepH(PHUKALNSA OHTOJIOTHYSCKON MOJICITH Ha
OCHOBE KOMIIETCHTHOCTHBIX BoIpocoB. [Ipm pa3paborke wmcmomp3oBammuck Monemu: VIVO, TEACH,
FOAF, BIBO. Pa3paGotanHasi OHTOJIOTHSI COCTOUT U3 MOJYJIEH: MOIYJIb ONMUCAHUs MOJIb30BATENs MOpTa-
J1a; MOAYJb ONKCaHHUA UCTOYHUKOB JaHHBIX; MOYJIb ONMCAHUS 00Pa30BaTEIBLHOIO PECypca; MOLYIb OIH-
CaHMsl TIOMCKOBOM BblJau. BHeIpeHue NpeayionKeHHON MOJCNIN MO3BOJISIET peain30BaTh MOAXOM, HpU
KOTOPOM 3HAHHS MPEIMETHOW OOJIACTH M3BICKAIOTCS M3 OTKPBITHIX HCTOYHHKOB C YYETOM HHTCPECOB
IOJIL30BATEJICH MMOPTAJIa, U COXPAHSIOTCS] B OHTOJIOTHYCCKYFO MOJICIh JJIsl [IOBTOPHOTO HCIIOJIb30BAHHS H
aHaJIM3a, IPU 3TOM [IPOUCXOJIUT MTOPOIKICHUE HOBBIX 3HAHUHN. TakKe, OHTOJIOTHS TIO3BOJISICT PEaU30BaTh
eIUHBIA HTepQEiic s pabOTHl ¢ OTKPHITHIMA JAHHBIMH Pa3IMYHBIX MPEIMETHBIX obnacteil. C ucmonb-
30BaHUEM IPEIIOKCHHOW OHTOJOTHICCKON MO pa3paboTaH CEMaHTHUYCCKUH HAYYHBIA MMOPTAN IUIS
OIICPKKH 00pa3oBaTenbHOTO Tporecca B CaHkT-IleTepOyprckoM HallMOHATBHOM HCCIIEIOBATEIECKOM
YHHUBEPCHUTETE HH()OPMAIIMOHHBIX TEXHOIOTHUH, MEXaHUKHU H ONITHUKU.

Knrouesoie cnosa: OHmMOJIo2cUsA, OMKpblimbvle C6A3aHHble aaHHble, unmeezpayusl OmKpvimslx 0aHHblx, nouck
6 OMKpPbIMblX OQHHBIX.

Iumupoeanue: Haspoyxuii, M.A. OHTOJIIOTUS IPOSKTUPOBAHUS, IPUMEHEHHUS U COMPOBOXKICHHS MOPTa-
JIOB Hay4HO-TeXHUuYeckoil nHpopmarmu / M.A. Haepoukuii, H.A. XKyxosa, J[.11. Mypomues // OHrom0-
rus npoektuposanus. —2018. — T. 8, Ne1(27). - C.96-109. — DOI: 10.18287/2223-9537-2018-8-1-96-1009.

BBegeHue

C KaxIbpIM TOJOM BO3pacTaeT KOJUYECTBO MyOIMKyeMoW HaydHOH M oOpa3oBaTesbHON HH-
dbopmanuu B cetu. IT0 00pazoBaTeNbHbIE KYpPChl, HAy4HbIe MyOIHMKALUHU, pPe3yJIbTaThl UCCIIE0BA-
Huii u apyrue. Takue nanneie 00pasyroT CeTh Hayku Wi Hayunerit Be6 [1]. DTo manHbIe BBICOKO-
ro ypoBHA KauecTBa M JoBepus. CyIIecTByeT COOOIIECTBO €BPOMEUCKUX YHUBEPCUTETOB
LinkedUniversities [2], koTopble pa3paOaThIBalOT OHTOJOTHUHU OMUCAHUS 3TUX JaHHBIX. DTU yHH-
BEPCUTETHI TAKKE MyOJIMKYIOT CBOM HayuHble M 00pa3oBaTeibHble JaHHble HAa coOcTBeHHBIX LOD
(Cesazannbie OtkpbiThie Jlanubie — LinkedOpenData) nopranax. [Ipu my6nukanuu HaydyHOU U 00-
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pa3oBaTenbHON WH(GOPMAILMK OPTaHU3AIINH, SIBISTFOIIUECS TOCTABIIMKAMU JTaHHBIX, MOTYT HCIIOJIb-
30BaTh pazHbie popmaThl OT cTaHAapTHEIX HTML-cTpanuIl 10 ceMaHTHYeCKUX HAOOPOB JaHHBIX.

OTnenbHOE MECTO 3/1€Ch 3aHMUMAIOT Hay4YHbIE TOpTalibl [3], obecrneunBaroie CucTeMaTU3alnIo
3HAaHUW W WHPOPMAIIMOHHBIX PECYPCOB, a TAK)KE X MHTETPAIUIO B ¢IMHOE WH(OPMAIMOHHOE TTPO-
cTpaHcTBO. Takoe HampaBieHHE SIBISETCA IOCTATOYHO PAa3BUTBIM M AKTYalIbHBIM, OJHAKO HEIO-
CTaTKOM TaKHX MOPTAJIOB SIBJISICTCS UX HANPABICHHOCTh HA HEKOTOPYIO OJIHY NPEIMETHYIO 00JIaCTh
(ITpO) [4, 5]. C npyroii CTOPOHBI, TaKKUE MOPTAIBI MOTYT SIBISATHCS MMOCTABIIMKAMH HAYYHBIX U 00-
pa30BaTeNbHBIX JIAHHBIX BEChbMa BBICOKOTO KaueCTBa U YPOBHSI IOBEPHSI.

Hayunsriit Be6 conepxut 60bmioi 00bEM 00pa3oBaTeIbHOM U HAYYHOU HH(POPMAIIUH, KOTOPast
MOXKET WCIIOJIh30BAThCSI B PA3NUYHBIX 00pa30BaTENbHBIX IMPOIEccax. JITO HE TOIBKO MPOIECCHI
oOydeHusi B y4eOHBIX YUYPEXKACHUAX, HO U TOBbIIICHHE KBanu(UKalUU, nepeoOyuyeHue Ha Ipen-
npuaTusx u apyrue. Vcnonp3oBanne Hayunoro BeGa mo3BONMT pemnTh HECKOJBKO MpoOJieM, B
YaCTHOCTH, 00€CTIeYUTh UHIMBUYaTU3allMi0 00pa30BaTEIbHBIX MPOILIECCOB, MOBBICUTH UX UHGOP-
MaTUBHOCTb, CYIIECTBEHHO CHH3UTh CTOMMOCTH pa3paboTku u mojaepkku. [Ipeanaraercs ucmonb-
30BaTh €ro JJIs NOJJACPKKU UHAUBHUIYAIbHBIX 00pa30BaTeNIbHBIX TPAEKTOPHIA.

OCHOBHBIM MPENSTCTBUEM K IIMPOKOMY IpuMeHeHuto HayuHoro Beba siBisieTcs oTcyTCTBHE
CBSI3aHHBIX (hOPMAJIM30BAaHHBIX MOJEJIEH MPEeACTaBICHUSI OTKPBHITHIX HAYYHBIX JaHHBIX. [[s pere-
HUS 3TOU MpoOIeMbl HEOOXOAMMO OIPEACTUTH MPOOIEMHO-OPUESHTHPOBAHHBIE MOJIENIN, HA OCHOBE
KOTOPBIX MOTYT OBITh TOCTPOEHBI OHTOJIOTMYECKUE MOJICITH.

1 TMMpobnemMHO-OpUEeHTUPOBaHHbIE MOgENMU

Anamusupys [IpO obpazoBaTeibHbIX MPOLECCOB, MOXKHO BBIJICIUTh OCHOBHBIE MOJEIH, C IO-
MOIIBI0 KOTOPHIX €€ MOKHO OTIHCATh:
e MoJenb 00pa30BaTEIBHOTO KypCa;
MOJIeTIb 00y4aeMoro;
MOJIeTIb NCTOYHUKA JJAHHBIX;
MOJIeTIb HAYYHBIX HHTEPECOB MOJIb30BATENs MopTaja (00y4aeMoro);
MOJIEeTIb MTOIPA3/ICTICHNs] YHUBEPCUTETA;
MOJIeNIU TPEOOBaAHUIA.
Monenb oOpa3oBarenbHOro Kypca [6] mo3BoJIIET ONUChIBATh 00pa30BaTEIbHBIA KypC, Ul KO-
TOPOTO TUTAHUPYETCSI UCTIONIB30BATH MTOPTAJ HAYYHO-TEXHUUECKON HH(POPMAIIUH.

(1) CResource =< ContentType, Type,Verbosity, Role,
Language, Complexity, Prerequisites, Results >,

rae:
e ContentType — TuIl pecypca;
Type = {Practice, Teory} — XapakTepucTHUKa TEOPETUUYECKON, TUOO MPAKTUUECKOW HArpas-
JICHHOCTH JIaHHOTO 00pa30BaTeIbHOIO pecypca;
Verbosity = {Hig, Medium, Low} — xapaKTepuCTUKa OIPOOHOCTH U3JI0OKEHHUS MaTepUAIIa;
Language — A3blk MaTepuana;
Complexity — CIOXHOCTb U3J0KECHHUS;
Prerequisites — TpeOyemblie I U3YUICHUS 3HAHUS,
Results — 3HaHus, ody4aeMbIe B IIPoOLIECCE O0yUEHUS.
Monens 00ydaeMoro (2) mo3BoJseT MPeACTaBUTh 00y4aeMoro ¢ y4€TOM ero HaBbIKOB, HHTEpe-
COB.

(2) Student =< MetaProperties, Knowledge, Preferences >,
rue:
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e MetaProperties = {MetaProperty,, MetaProperty,, ..., MetaProperty,} — Habop wMera-
JAHHBIX TOJb30BaTels, BKrouarommx ®HO u npodyio nHGopMaiuio;
e Knowledge — monenb TeKyIero mossi 3HaHU 00y4aemMoro;
e Preferences — Mozeb IEPCOHATBHBIX MTPEANOYTEHUH MOJIB30BATENS.
Mogens UCTOUHUKA AaHHBIX (3), MO3BOJIAET ONUCATh PECYPCHI, C KOTOPBIX 3arpyXaroTcs JaH-
Hele ¢ yuérom [1pO:
3) DataSource = <Url, Name, License, Langs, Upd, Stb, Crdb, RA, Datasets>,

rae:

e Url— agpec NCTOUHUKA;

Name — Ha3BaHUE HCTOYHUKA;

Type = {sparql, json, xml} - popmaT noCTyIa K JAHHBIM;

License = {MIT, GNUv3,...,None} - nuiieH3usi myOJIUKYEeMbIX TaHHbIX;

Langs = {RUS, ENG,...} - nonnep>KuBaeMbl€ S3bIKH MPEICTABICHIS HA0OPOB TaHHBIX;

Upd = {Never, Rarely, Often} — 0OHOBIIEMOCTb JaHHBIX B HCTOYHHKE;

Stb= {Low, Normal, Hig} — cTabuIbHOCTh UCTOUYHUKA IAHHBIX;

Crdb = True/False - aBTOpUTETHOCTb MyOJIMKYEMbIX TAHHBIX;

RA - muO)ecTBO [IpO, K KOTOPBIM OTHOCATCSE HAOOPHI TAHHBIX B UCTOYHUKE;

Datasets = {Description, People, Articles, Projects, Courses, Links} - moanepxuBaempie
Ha0OpHI JaHHBIX (OMKMCAHUE TEPMHHA, JIFOAH, ITyOIUKAIMK, TPOSKTHI, 00pa30BaTEIbHbIC KYPCHI,
TEMBbI, CCBIIIKH).

Mopenb HaydHBIX MHTEPECOB TMOJIb30BaTeNs (4) MpeAcTaBisieT coOO0M MPOCTOE MHOKECTBO
KJIFOYEBBIX CJIOB:

4) Prefences = {Keyword,, Keyword,, ..., Keyword,,}.

Mopenb noapasaeneHus opranu3aiiu (5) onmuchIiBaeT HayuyHOE WM 00pa3oBaTeNbHOE MOpa3-
JiesieHne opranu3anuu. Jljis yHUBEpPCUTETOB TaKHUMH IMOAPA3JEICHUSIMH SBISIOTCA JabopaTtopuu,
kadenpel, hakyIbTETH U T.J.

(5) Department =< Url, Name, University, Projects, People, Publs, RA >,
rjae:

Url - anpec nonpa3aeneHus;

Name - Ha3BaHME TIOAPA3IICIICHHS,

University - yHuBepcuTeT NOApa3ACICHUS;

Projects - MHOKECTBO MTPOEKTOB MOAPA3IAECICHUS,

People - MHOXECTBO COTPYAHUKOB MOIPA3/ICICHUS;

Publs - MHOKECTBO MyOJIMKAIIUN TTOIPA3CIICHUS;

e RA - MHOXecTBO [IpO,B KOTOPBIX OCYIIECTBIAET JEATENBHOCTh MOPA3/ICICHHE.
Mopensb (6) onuckiBaeT TpeOOBaHUS, IPEABIBIIEMbIC K MICTOYHUKAM U HabopaM JaHHBIX:
(6) Reqs =< StdR,StR,BR,UnR >,

KOTOPYIO COCTaBJISIFOT MEPEUHCIIsiEMBbIE JJaiee KOMIIOHEHTHI.

StdR - Mojeib 00y4aeMoro, ONUCHIBAIOIIAS ITOJIb30BaTess opTana (7):

(7) StdR =<Skills, Knowledg, Interests>
rjae:

e Skills - MaccHB IOJTy9aeMbIX HABBIKOB;
e Knowledge - MaccuB NOJTy4yaeMbIX 3HAHUM;
e [nterests - MacCHUB UHTEPECOB MOJb30BATEIA.
StR - monens TpeOOBaHUI CTAHIAPTOB - MPEACTABISIET COO0M MHOKECTBO KOMITETeHIIHH (8):
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(8) StR = {Competence,, ... , Competencen}

BR - monens TpeOoBaHuil moTpeOHOCTEN OM3HECA - ONMMCHIBAETCS KAK MHOKECTBO HABBIKOB (9):
9) BR = {Skilly, ..., Skilly }.

UnR - monens TpeboBaHUi 00yYaromiero.

Pa3paboTka oHTONMOrM4eckomn mogenu

[Tpu pazpaboTke OHTONIOTMH YUUTHIBAIOTCS PUHLUIIBI, OTIpeieNiEHHBIE B [7]:

He cymiectByeT 0AHOTO €IMHCTBEHHOTO MpaBMIIbHOTO criocoba moaenuposanus [IpO, Bcerna
CYLLECTBYIOT JKU3HECTIOCOOHBIE ajbTepHATUBBL. Hanmyuliee perieHrne nouTu BCeraa 3aBUCUT OT
€ro MpUMEHEHHs U TeX PaCIIUPEHUil, KOTOPbIE 0KUIAOTCA.

Pa3paboTka OHTOIOTHIT — 3TO HEM30EKHO UTEPATUBHBIN TPOIIECC.

KoHuenTsl B OHTOJIOTHH JIOJDKHBI OBITH KaKk MOXHO Oojiee OJM3KM K 00beKkTaM ((pU3N4ecKuM
WJIM JIOTUYECKUM) U CBs3siM B paccMmarpuBaemoit [IpO. Onu Hanbonee BEepOsSITHO SBIISIFOTCS CY-
[IECTBUTEIbHBIMU (OOBEKTHI) U IJaroiaMu (CBsI3M) B MPEUIOKESHUSIX, OMUCHIBAIOIINX paccMart-
puBaemyto [1pO.

K Haumbonee pacnpocTpaHEHHBIM METOJOJIOTUSIM pa3pabOTKW OHTOJIOTUHA  OTHOCSITCS

METHONTOLOGY, On-To-Knowledge, DILIGENT u NeOn. B pamkax manHO# pabOThI HCIIOb-
3oBaHa metoosorust NeOn [7], BBIOOp KOTOPOi 00YCIIOBJICH CIICAYIONTUMHU (DAKTOPAMH:

Haubosee COBPEMEHHAs METOI0JIOT U,

YYUTBIBACT HAJIUYHUC 60.IILH_IOI‘ O KOJIMYEeCTBa MMCHOIINUXCA OHTOJIOTHH U npeaycMarpuBacT I10-
BTOPHOE HCITOJIb30BAHKE CYIIECTBYIOIINX OHTOJIOTHIA,

npeJylaraeT HECKOJIbKO CIEHapUEeB pPa3pa0OTKH, KOTOPhIE BHIOMPAIOTCS B 3aBUCUMOCTH OT
BXOJIHBIX TPEOOBAHUI.

C yuérom metomoniorur NeOn, pa3paboTKa OHTOJIOTHYECKOW MOJIENN BKIIIOYAET B ce0s Ciemy-

OIKUEC m1aru:

1)
2)
3)
4)

UACHTU(DUKALMS 11eTTU, 00JIaCTH IEUCTBUS U SI3bIKA ONKUCAHUS OHTOJIOTHH;

uAeHTU(PUKAIIS TperoIaraéMbiX KOHEUHBIX MOJIb30BaTeNeiH;

UACHTU(PUKALUS TPEIoIaraéMbIX CLIEHApUEB IPUMEHEHMUS,

unaeHTuuKanus GyHKIMOHATBHBIX U He()YHKIMOHAIBLHBIX TPeOOBaHMIA;

IpyNIupoBaHUe PYHKIMOHAIBHBIX TPeOOBaHUI (KOMIIETEHTHOCTHBIX BOIIPOCOB);

BanUAalus TpeOOBaHMUIA;

oTpeJiesIeHue IPHOPUTETOB TPEOOBaHUIA;

U3BJICYCHHE TEPMUHOJIOTHH U OIICHKA €€ YaCTOTHI;

0030p CYIIECTBYIOIIMX OHTOJIOTHUECKUX PECYPCOB (OHTOJIOTUH, T€3aypyCcOB, CIOBapel U T.1.)
kak B ¢popmare RDFS nnun OWL, Tak 1100BIX Ipyrux A IOBTOPHOTO MCIIOJIb30BAHUS B pa3pa-
0OaTBIBa€MOIl MOJIEIIN;

10) HEeTTOCpeACTBEHHOE CTPYKTYPHUPOBAHNE WU KOAUpOBaHKe Mojieinu Ha si3bike RDFS nnmun OWL;
11) otieHKa cOOTBETCTBUS pa3pabOTaHHON MOJENN TPpeOOBaHUIM, CHOPMYIUPOBAHHBIM HA MEPBOM

miare.
I'maBHBIM CIICHApHEM HCIIOJIb30BAHUA OHTOJIOTUU SBJIACTCA NPCACTABIICHUC JOMCHHBIX JAHHBIX

Y 3HAaHUH B CEMAHTUYECKOM Hay4YHOM MopTajie. DTO Mpe/ICTaBICHUE BKIIIOUAET B ceOs:

MOJIeJIb 111 XpaHEeHHsI Pe3yJIbTaTOB MOUCKA;
MOCTPOCHUE JIOTUYECKOTO BHIBOJIA HAa OHTOJIOTUU JUIsl OMpEeNIeHUs UCTOYHUKOB JaHHBIX IS
ropTasia Mpu ero NepBoOHa4YaJIbHON HACTPOUKE;

IIPEIOCTABIICHUE COXPAHEHHBIX PE3yJIbTATOB MOMCKA JUIS aHajIM3a MCIIOJIb30BaHMs MOpTana U
yrouHenus [IpO noprana.
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CoxpaHEHHBIE Pe3yJIbTaThl MOUCKA MPEJICTABIISAIOT COOO0M HOBBIC 3HAHUS: CBS3b MEXKIy HHTEpE-
CaMU I0JIb30BAaTENs, €T0 HAaBBIKAMH U IIOMCKOBBIMH PE3yJIbTaTaMHU.

Jliis onucaHusi OHTOJIOTUU TpedyeTcst uCnoib30BaTh sA3bIK onucanus RDF-cxem - RDF Schema
(RDFS) - umu s1361k onucanust onrosiorun — Web Ontology Language (OWL).

3 Tlpepnonaraemblie KOHeYHbIE MOsib30OBaTesNin U
CUeHapuu NPUMEHEeHUA OHTOJOrnmn

Jliia pa3zpaOaTeiBaéMON OHTOJIOTUH BBIIETSIOTCS CIEAYIOIINE TPYNIIbI OJIb30BaTEICH:

® TI0JB30BaTENb | - CreNMaINCT, pa3BOPAYMBAIOIIMI MOPTAI B OpraHU3alMK (OCYIIECTBISIOIIUI
NIEPBUYHYIO HACTPOHKY CUCTEMBI);

® II0Jb30BATEIb 2 - I0JIb30BATENb CUCTEMBI, BBOISIINN 3aIIPOCHI [ [IOUCKA;

® [I0JIb30BATENb 3 - CIEIHAIKCT, 100ABISIOMNN HICTOYHUKY TAHHBIX B OHTOJIOTHIO;

® [0JIb30BaTeNb 4 - pa3pabOTUHK MMOpTAalia, UCIOIB3YIOIIUI OHTOIOTHIO IPU pa3paboTKe MmopTaa.
[IpennaraemMyto OHTOJIOTHIO MOXKHO UCIIOJB30BaTh B CIEAYIOIINX CLIEHAPHUSIX:

® TIOJy4YeHHUE CMHUCKA HCTOYHUKOB JAHHBIX, KOTOpPbIE OYIyT KCIOJB30BATHCA JI OpraHU3aIluu
MOUCKA (BBIMOJIHSIETCS MOJb30BaTesieM 1);

® COXpaHEHHUE Pe3yJIbTAaTOB MOUCKA (BBIMOIHACTCS MOJIH30BATEIEM 2);

e 1100aBJIeHHE HOBBIX MCTOYHHUKOB JJAHHBIX B OHTOJIOTHIO (BBIMOIHSIETCS [10JIb30BATENEM 3);

e 00pa0oTKa JaHHBIX, OMUCAHHBIX OHTOJIOTMYECKOW MOJENbI0, C IIEJIbI0 peanu3alui MoJyJiel
nopTasa (BBIMOIHSIETCS MOJIb30BaTeseM 4).

4 HedyHKUuMOHanbHbIe N PYHKUNOHaNbHbIe TpeboBaHUA

PaspabaTpiBaeMasi OHTOJIOTHS JOJDKHA OTBEYATh CIEAYIOMUM (DYyHKIIMOHAIBHBIM TPeOOBaHUAM
(DT):
e OTI: obecnieunTh MOTyUEHUE CIHCKA HCTOYHUKOB JAHHBIX 110 OMPEAeNEHHBIM TPEOOBaAHUSIM;
o @OT2: obecnieunTs BbIIaYy CIMCKA MOJB30BaTENCH MOpTaia;
e @OT3: obecreunTh BBIAAYY MOMCKOBBIX HHTEPECOB MOIH30BATENEH 32 BEIOPAHHBINA MPOMEKYTOK
BpemeHHU. [laHHOe TpeboBaHME BKIIIOUAET B ce0s MOJIyUYEHUE:
"  ompezeneHul (Ha PyCCKOM M aHIJIMKACKOM SI3bIKaX) KJIFOUEBOTO CIIOBA;
"  CIHCKa CHEeNHUaIUCTOB B uccieayemoit [1pO;
"  CHHCKa HAyYHBIX MyOJMKAaIHif;
"  CIHMCKa UCCIIEJJOBATEIbCKUX MPOEKTOB.
Pa3zpabarbiBaeMasi OHTOJNOTHS JOJKHA COOTBETCTBOBATH CIIEAYIOMIMM He(YHKIHNOHATBLHBIM
TpeOOBaHUAM:
® HaWMEHOBaHHWE KOHIIETITOB OHTOJIOTHH JIOJDKHO TIPOU3BOJUTHCS HAa aHTIIMICKOM SI3BIKE;
HaMMEHOBAaHME JIOKAJbHBIX MMEH KOHLENTOB JOKHO cooTBeTcTBOBaTh UpperCamelCase-cTuiio
IUIA KJIaCCOB M MHAMBHUIOB, 1 lowerCamelCase cTHIIO st CBsI3€l;
® OHTOJIOTHS HE JIOJDKHA HANPSMYI0 UMIIOPTHPOBATh HHU OJIHY W3 CYIIECTBYIOUIMX OHTOJOTHH,
9TOOBI HE BHOCUTH MPSIMbIE 3aBUCHMOCTH OT BHEIITHUX OHTOJIOTHIA;
® OHTOJIOTHA JOJKHA HCIOJIb30BaTh TOJBKO KOHCTPYKIIMH MoAMHOkecTBa si3bika RDF Schema.
Ha ocHoBe onmcanHBIX (pyHKIIMOHAIBHBIX TPEOOBAHUN MOXKHO BBIICIHTH CIIEAYIONIee MHOXKE-
CTBO OCHOBHBIX TEPMHUHOB: MCTOYHMK JAaHHBIX, MOJb30BaTENb, JUICH3US PACIPOCTPAHEHUS], THUII

'UpperCamelCase (c anri. — «BepomoxuiiPeructpy it «opGaTeiitPerncTpy») — CTHIb HAMMCAHAS COCTABHBIX CJIOB, TIPH KOTO-
POM HECKOJIBKO CJIOB IHIITYTCS CIUTHO Oe3 MpoOeIoB, IPH 3TOM Ka)/JJ0€ CIIOBO BHYTPH (pa3bl MUIIETCS C 3arIaBHOM OykBEHl. B cTuie
lowerCamelCase BHyTpH (hpa3bl ¢ 3ar1aBHOMN IMUNIYTCS BCE CIIOBA, KpOME TIepBoro. [Ipum. peo.
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JOCTYTIA K JJAHHBIM, HA0Op JaHHBIX, A3bIK MyOJUKanuu AaHHbIX, [IpO, TepMuH, nepeBoa TepMHUHA,
3Ha4YECHHE TEPMHUHA.

5 OnpeneneHne BO3MOXHOCTU MOBTOPHOIO UCNOSIb30BaHUA
CyLLeCTBYHOLWMNX OHTONOrnM

OpHoM 13 peKoMeHJalui 1o pa3pab0TKe HOBBIX OHTOJIOTUH SBJISETCS IOBTOPHOE UCIOJIb30Ba-
HUE KOHIIETITOB M3 CYIIECTBYIOIIUX OHTOJorui. Ha maHHBI MOMEHT pa3paboTaHO MHOTO OHTOJIO-
T'Uil, C MOMOIIBI0 KOTOPHIX MOKHO ONMCATh MPOOJIEMHO OPUEHTHPOBAHHYIO Mojenb. B cBs3u ¢
3TUM HEOOXOJUMO MPOBECTH aHAIU3 U OIMpPENEIUTh, KaKhe U3 CYIIECTBYIOIIUX OHTOJOTMHA MOTYT
OBITH UCIIONB30BaHKI [8]. AHAIN3 OHTOJOTUI MPOBOAUTCS T10 CIEAYIOIIUM IMapaMeTpam:

e [mpeaHa3HauYeHUE (JUI Yero JaHHas OHTOJOTUsA OblIa pazpaborana?);
® TPOCTPAHCTBO UMEH OHTOJIOTHH;
® KOHIIENTHI JJIsl MOBTOPHOTO MCIIOJNb30BaHMs (KaKhe W3 KOHIENTOB, OMPEICIEHHBIX B JaHHOM

OHTOJIOTHH 11€1ec000pa3HO UCIIONIb30BAaTh MOBTOPHO?).

Oumonoeus VIVO [9].OHTONOrMYECKasT MOJI€]b YHUBEPCUTETA KaK OpraHU3allMi BKJIIOYACT B
cebst mepcoHal, Kopiyca U JOKyMeHToo0opoT. Mozens paspaborana opranuzanueiit AKSWGroup.
[IpoctpanctBa wmmen: http://vivoplus.aksw.org/ontology# wu http://vivoweb.org/ontology/core#.
[Ipennaraercst UCHOIB30BaTh NaHHYIO MOJENb sl onucaHus yHusepcutera u [IpO HabopoB maH-
HBIX M 3HaHWi. B oHTOMOrMM HMcmonb3yercs npedukchl «vivoplus#» u «vivoweb#». OHTONOTHSA
OpUEHTHpOBaHa Ha rpynnbl TpeboBanuii T2 (omucaHue MHTEPECOB MOJB30BATENSI U MECTO €ro
pabotbl unn obyuenusi), @T3 (onucanue [IpO HAOOPOB JaHHBIX B TIOMCKE).

Onmonoeuss TEACH [10], opueHTHpOBaHa Ha 00yYE€HHE M OXBAaTHIBACT OPTaHHM3AIMOHHBIC ac-
MIEKTBI (aymuropus, KOpIyC, IIPETO01aBaTellb, CTYJEHT). IIpoctpancTBO UMEH:
http://linkedscience.org/teach/ns#. IlpennaraeTcsi UCMOIB30BaTh KJIACChl U CBOWCTBA, KOTOPHIE CO-
JIepKaTcsl B MOJIETH Il ONMCAHUSI MOJIEJICH MOJIb30BaTeNsl CUCTEMBI (yJamuxcsi) 1 00pa3oBaTelib-
HBIX pecypcoB. B oHTOnorum mcnomns3yercs npeduxc «teach#». OHTONIOrMS OpUEHTHPOBAaHA Ha
rpynnsl TpeboBanuii @ T2 (onucaHne NOIb30BATENS).

Onmonocusi FOAF [11]. PacnpocTpanénHas Mojeinb, KOTOpasi MOXKET UCIOJIb30BaThCd BO MHO-
rux [IpO. OHTONOrMS A1 ONMCAHUS IOMAITHUX CTPAHMULL, JIF0JIe U counalnbHbiX ceteil. [IpocTpan-
ctBO uMeH: http://xmlns.com/foat/0.1/. Tlpennaraercst ncronp30BaTh A OMUCaHUsT 6a30BOM MoOjIe-
JIM TIOJIb30BATEIIsl CUCTEMBI, JIIsl OTMCAHHsI HAYYHO-UCCIIEJOBATEIbCKUX TIPOSKTOB U 00pa3oBaTeib-
HBIX yupexJeHuil. B onTonorun ucnomnssyercs npeduxc «foaf#». OHTONOTNMS OpUEHTHPOBAaHA Ha
rpynmnsl TpeboBanuit OT2 (omucaHue METaaHHBIX IOJIb30BATENsl — MECTa pabOThl WM yueObl),
OT3 (onucaHue NPOEKTOB B ITOMCKE).

Onmonoeusa BIBO [12], ucnonb3yercst 11t onucanus 6ubnanorpaduu. Conepxut 6a30Bble KOH-
LIETITH ¥ CBOWCTBA, MpEeAHA3HAYCHHBIE JIJISl OMMMCAHUs [UTAT U Oubnuorpaduueckux ccbuiok. [Ipo-
cTpancTBO uMeH: http://purl.org/ontology/bibo/. B mpoekte npeanaraercs UCMONb30BATh ISl OMHU-
CaHMs HAayYHBIX MMyOJIMKAIMA: cTaTei, KHUT U ApYruX. OHTONOTHS OpUEHTHPOBAaHA Ha TPYIIIBI TPe-
6oBanuit ®T3 (onucanue myOnaukanuii B morcke). OHTOIOTUS COCTOUT U3 MOJYJIEH: MOIYJb OIHU-
CaHMs TOJIB30BATENsl CUCTEMBI; MOJyJIb ONMCAHMsI MCTOYHMKOB JaHHBIX; Mozenb ciosaps [IpO;
MO/1yJIb ONMCaHUs TOUCKOBOH BbI1auu. OCHOBHBIE KOHIIETITHI MOyJIeH N300pakatoTcsl B BUJE AHUA-
rpamMM, HApUCOBAHHBIX B COOTBETCTBHU cO crnienupukanueit VOWL.

Mooynv onucanus nonvzoeamens cucmemvl. Ha pucynke 1 npencraBieH ¢pparMeHT CTPYKTYPbI
Moayst. Micnonb3yroTes Ki1acchl CYIIECTBYIOIIUX OHTOJIOTHI:

e vivoplus:ResearchArea - o6macTh nccnegoBaHui MoIpa3IeICHUS;
e vivoplus:University - yHUBEpCUTET, B KOTOPOM 00Yy4aeTCsl MOJIb30BATEINb;
e foaf:Department - moapaszaenenne, B KOTOPOM paboTaeT (yUUTCs) MOIb30BaTENb;
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foaf:Person - mosp30BaTeb CUCTEMBI,

foaf:Project - HayuHO-UCCIIETOBATEIBLCKUE TPOCKTHI;
teach:Student - cTyaeHr;

bibo:Publication — HayuHbIe yOIMKaIUHY;

Preference - mepcoHabHbIe IPEANOYTEHUS MT0JIb30BATEIIS;
Knowledge - Texyiee momne 3HaHMI MOIB30BATEIS.

ResearchArea

hasResearchirea

Depariment hazPeople

hasPublications

includeDepartments .
hasProjects N

Subclass

H hasknowledge | Publications

v

Knowledge

Pucynox 1 - CtpykTypa MOAyJisi OMCaHMs T10JIb30BaTeNs ((PparMeHt)

Mooyns onucanus ucmounuxos dannwix. CTpyKTypa MOAYJIS TIpE/ICTaBiIeHa Ha pucyHke 2. Mc-
MOJIB3YIOTCS CIIEIYIOIINE KIIACCHI:
vivoplus:ResearchArea — I1pO (0o6nacth nccienoBanuii);
DataSource - ICTOYHHK JAHHBIX;
Language - s3bIK;
License - nu1IeH31UU pacIipOCTPAHEHUs JaHHBIX;
Updatability - 00HOBISI€EMOCTb JaHHBIX;
SourceType - Tun ¢popmara 10CTyMa K TaHHBIM;
Stability - cTaOMIIBHOCTH HCTOYHHKA JTAHHBIX;
Dataset — HaOOpbI TaHHBIX, KOTOPBIE MOIEPKUBAET HCTOUYHUK JaHHbIX;
Credibility - aBTOpUTETHOCTH IyOJUKYEMBIX TAHHBIX.
Mooynb onucanus nouckosou 8vloayu MPEICTaBIeH Ha pucyHke 3. Mcnonb3yrores crneayromme
KJIaCChI:
e Dbibo:Article - HayuHas cTaThs;
foaf:Person - muuHOCTH (yueHOro), KoTOpHhIi padbotan B [IpO 3ampoca moias3oBaTess;
foaf:Project - Hay4HO-HUCCIIEIOBATEILCKUIN POCKT;
SearchData - nanHbIe TOHCKa (3aMIpoc MOJIL30BaTENs);
Keyword - TepMuH (ITOUCK 110 TEPMHUHY );
Wikidata - nannsie ¢ pecypca wikidata;
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e Link - ccpuiku o IIpO (nmoucky nosib3oBaTens);
e Subject - cBs3annbie Tembl 11 [IpO (mouncky monb3oBaterns);

haslicense

hasResearchArea hasStability

DataSource
asLanguage

h
Language hasUpdatability
hasCrediability

hasType
SourceType

hasDataset

Updatability

Credibility

@

Dataset

Pucynok 2 - CTpykTypa MOyl OMMCAHUS UCTOYHUKOB JaHHBIX

SearchData
I '\ Subclass

hasCource i hasProject

.hasPu blication hasSubj

hasLink has\Wikidata

. ii hasPerson

Pucynox 3 - CTpykTypa MOyl ONMCaHMS TIOMCKOBOH BbITaul

.

‘
T

e teach:Resource - oOpa3oBaTenbHBbIi pecypc, Kypca (CM. pUCYHOK 4);
e Type - xapakTepucTuka 00pa30BaTeILHOTO pecypca (Kypca);

e Prerequisites - TpeOyeMble I U3yUEHUS 3HAHUS;

e Result - 3HaHMs, Moy4aeMble B mporecce 00ydeHus;
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e ContentType - xapakTepucTHKa JaHHOTO pecypca (Kypca);
e Complexity - CII0)XKHOCTb U3JI0KEHHUS;
e Verbosity — xapakTepuCTHKa MOAPOOHOCTH U3JI0KEHHs MaTepHUaia.

ContentType .

hasComplexily

hasContenfType

hasVerbosity
Resource

hasType

hasResul

O

hasPrerequisites

Prerequisites

Pucynok 4 — CTpykTypa MOayJIsi OIMCaHNs Y4eOHOTO pecypca

6 Bepudukauma oHTonorn4yeckon moaenu

Meton BepupuUKalUKU OHTOJIOTMYECKONM MOJEIH 3aKJII0YaeTcsl B IMPEICTAaBICHUM KOMIIETEHT-
HOCTHBIX BOIPOCOB B 3ampochl Ha s3bike SPARQL, koTOopble BMOCIEACTBUU BBIMOJHSIIOTCS HaJ
JTAaHHBIMU @aHHOTHUPOBAHHBIMU ITPOBEPSEMOI OHTOJIOTUH.

O1eHKa COOTBETCTBUSI OHTOJOIMYECKOW MOJETN KaKIOMY M3 TpeOOBaHMWI BKIIOYAeT B ceOs
CJICAYIOUINE IIaru:

1) moaroroBka Habopa JaHHBIX, COAEPIKALIETO ONKUCAHUE JaHHBIX;
2) 3amuch KOMIIETEHTHOCTHOTO Boripoca B Buae SPARQL-3amnpoca;
3) BBINOJHEHHE JAHHOTO 3aIIPOCa U CPAaBHEHHE €r0 Pe3yJIbTaTOB C 0KUAAEMBbIMU JaHHBIMU.

[lepBas rpynmna ¢yHKIMOHATBHBIX TpeOoBaHMIA npeacTaBieHa B Bujae Bomnpoca (PT1) «Ilomy-
YUTh UCTOYHUKH JITAHHBIX HAa PYCCKOM SI3bIKE, JOCTYII K KOTOPBIM ONpeessieTcs CBOOOAHOM INIeH-
3uei». KomnerentHoctslil Boripoc B Buge SPARQL-3anmpoca umeer BuI:

SELECT ?source

WHERE {
?source rdf:typelodifmo:DataSource .
?source lodifmo:hasLicense:FREE .
?source lodifmo:hasLanguagelodifmo:RUS

}

OxupmaeTcs, 9TO M3 BCeX J00aBJICHHBIX MCTOYHHMKOB JaHHBIX BepHyTcs: DBpedia, Wikidata,
LOD-IFMO.TosbKO 3TH UCTOYHUKH BBIAAIOT HAOOPHI JAHHBIX HA PYCCKOM S3BIKE U MO CBOOOAHOM
JUICH3UU.

Pesynbrat BeimonHenus SPARQL-3anpoca npusenén B tabnuie 1. CpaBHuBas (pakTHUECKUN U
OKHJAaeMbIH pe3yIbTaThl 3aMpoca, MPUXOIUM K 3aKITI0YCHHIO, YTO TPeOOBaHUE BBITIOIHEHO.
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Ta6muna 1 — Pesynbrar Beinonnenne SPARQL-3anpoca

No source

1 DBpedia

2 LOD-IFMO
3 Wikidata

Bropas rpynna ¢ynkinuonansaeix TpedoBanuii (PT2) npeacraiena B Bune Borpoca «llomy-
YUTh CIIUCOK BCEX IoJib30BaTeneil nopranay. Oxunaercs, yTo OyayT MOIy4eHbl BCE MOIb30BATENN
noprana. KomnerentHoctsiii Bonpoc B Buae SPARQL-3anpoca nmeer Bua:

SELECT ?user
WHERE {

?user rdf:typeteach:Student
}

Pesynbratr BeimonHeHuss SPARQL-3anpoca npuBenén B tabmuie 2. CpaBHUBas MOJy4YEeHHbIE
Pe3yNbTaThl, IPUXOAUM K 3aKIIOUEHHUIO, YTO TPEOOBAHHUE BHIIIOJHEHO.

Tab6nuna 2 — Pe3ynbsraT BeinosHenuss SPARQL-3anpoca (PparmeHT)

user
Navrotskiy MA
Navrotskiy RA

Mouromtsev DI

W=
[~

Tpetrs rpynmna GyHkmoHabHBIX TpeOoBanuii (PT3) npencraBnena B Buzae Bonpoca «Ilomy-
YEHHE MOUCKOBBIX MHTEPECOB (B BHJIE KIIIOUEBBIX CJIOB) IOJIb30BATENs 32 BBIOPAHHBINA MPOMEXKY-
Tok». Okumaercs, 4To OyIyT IMONy4YeHBI MOMCKOBBIE MHTEepechl: SemanticWeb, Ontology, OWL,
LinkedOpenData. KommnerentHocTslii Borpoc B Buae SPARQL-3anpoca nmeeT BHI:

SELECTDISTINCT ?search
WHERE {
?search rdf:typelodifmo:Keyword .
?search lodifmo:createdAt ?date .
user rdf:label ?name .
?search lodifmo:hasPerson ?user .
FILTER (?date> “2018-01-09T00:00:00+03:00” " xsd:dateTime) .
FILTER (?name = “Navrotskiy”~"xsd:string)
¥

Pesynbrar BhimosnHeHuss SPARQL-3anpoca npusenén B tabiuue 3. CpaBHUBas MOTYy4YEHHbIE
Pe3yJIbTaThl, IPUXOAUM K 3aKJIFOYEHUIO, YTO TPEOOBAHUE BBIIIOIHEHO.

Tabnuma 3 — PesynbraT BemonaeHnst SPARQL-3ampoca

No source

1 SemanticWeb

2 Ontology

3 OWL20

4 LinkedOpenData
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7 TpuMeHeHue OHTONIOrM4YecCKon moagenu

PazpabGoranHasi OHTOIOrHYECKast MOJIEbh MPUMEHSIACh MIPH CO3AaHUU HAYYHOTO MOpTaa JJIs
MOAJEPKKU oOpa3zoBareibHOro npouecca B ynuepcurere UTMO Ha kadenpe mHbopMaTHKU U
MIPUKIIQTHON MaTeMaTHKH.

Huxe npuBeéH npumep 6Xo0HbIX OAHHbIX.

[Tonp3oBarens - CTyIEHT YHUBEpCUTETA 4 Kypca, HAUMHAIOIINKN paboTy Hall CBOEH IuccepTalu-
eil B o0yacTu ceMaHTU4YeCKOro Beba. OnucaTh €ro MOXXHO TaK:

User =<MetaProperties, Knowledge, Preferences>,
rue:

e MetaProperties - onucanue ero metaganueix: @O (HaBpoukuit Muxaun AnekcannpoBuu),
yuyeOnas rpymnma (3400), snekrpoHHas nmouta (m.navrotskiy@gmail.com), HanpaBieHue oOyde-
Hus (IIporpammuast UH)KEHEPUs).

e Knowledge = {Knowledge,, Knowledge:, ...,ledge,} - MHOXeCTBO 3HaHUI MOJIL30BATES:
QJIITOPUTMBI U CTPYKTYPBI JAHHBIX; OCHOBBI TPOTPAMMUPOBAHHUS;, 0a3bl TAHHBIX U T.1.

e Preferences = {Pference,, Preference,, Preferences;} — MHOXECTBO HAyYHBIX HHTCPECOB
MOJIb30BATESI:

»  Preference; = «Weby;

» Preference; = «LODy;

» Preferences; = «Ontology».

B nmannoMm cmyuae 3ampocom mosb3oBatens Oyaer «SemanticWeby. Ilonbp3oBarens momydaer
HaOOPBI JAHHBIX [0 CBOEMY 3alpOCy (KIOYEBOMY CIIOBY):
aHTTIUIICKOE OTpe/IeIeHNUE;
pyccKoe ompesieNieHue;
cnicok crnenuanuctos [1pO;

CTIIMCOK HAayYHBIX IyOIuKaIuii;

CIIMCOK MCCIIEI0BATEIbCKHUX MPOEKTOB;

CIHCOK CCBHUIOK;

CIMCOK OMMKaNIIMX TEM U ONPEeIICHUM.

[Ipumepom 6vixoOHbIX OanHbix Uil paspaboTanHoro mopraia sisiasercs HTML-crpanuna,

(parMeHT KOTOpoii IpecTaBieH Ha pucyHke 5. CTpaHua oToOpaxkaeT cleayIone JaHHble:

olpezesieHue TepMuHa Ha ByX si3bikax: pycckuit (RUS)u anrmmiickuii (ENG);

cniucok myonukanuii o [TpO moucka (Publications);

CIMCOK HAYYHO-HCCIIEI0BATENLCKUX MpoekToB 1o [TpO mowncka;

CIIMCOK M3BECTHBIX CIIEUATUCTOB IIpenMeTHor obmactu (People);

CIHCOK Beaymux yHuBepcuteToB [1pO;

ces3annbie [IpO u 61M3KMe TEpMUHBI.

3aknoyeHue

[Tpo6GaeMHO-OpHEHTHPOBAaHHBIE MOJIEIH, pa3padOTaHHBIC HA OCHOBE CYIIECTBYIOIINX MOJIEICH
[TpO, MO3BOJIAIOT OMHUCKHIBATH €€ ¢ YUETOM TpeOOBaHMI K 00pa30BaTEIbLHBIM MIPOIECCAaM U HCIIOJNb-
30BaTh HECKOJIbKO MCTOYHHMKOB JAaHHBIX. Pa3paboTaHHBIE OHTOJOTHYECKHE MOJIEITH MPEICTABISIOT
OOIIYI0 OHTOJIOTHIO MOJCIUPOBAHUS OTKPBHITBIX HAYYHO-TEXHMYECKUX JAHHBIX U1 Pa3TMIHBIX
[IpO. E€ oTune oT CymIeCTBYIOIIMX 3aKIF0YACTCS B TOM, YTO BMECTO MOJICTUPOBAHMS BCEX BO3-
MOYKHBIX KOHIIETITOB OHTOJIOTHS OPHUEHTHPOBAaHA Ha PACIIMPEHUE C HCIIOJb30BAaHUEM YKE CYIIe-
CTBYIOIIIMX OHTOJIOTHH ¢ MOMOIIIBIO ToAMHOKecTBa si3bika RDFS u equHoro unTepdetica pist pado-
ThI C OTKPBITBIMU JTAHHBIMU pa3iaudHbIX [IpO.
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Semantic Web

Data graph Structure graph

ENG RUS People

.

The Semantic Web is an extension af the Web through standards by the World Wide Web Consortium (W3C). The Tim Finin (University of lllinois at Urbana-
standards promote commen data formats and exchange protocols on the Web, most fundamentally the Resource Champaign)

Description Framework (RDF). According to the W3C, “The Semantic Web provides a commen framewaerk that allows Deborah McGuinness

data to be shared and reused across application, enterprise, and community boundaries”. The term was coined by Nigel Shadbolt (University of Edinburgh)
Tim Berners-Lee for a web of data that can be processed by machines.While its critics have questioned its feasibility, Joseph G. Davis (Indian Institute of
proponents argue that applications in industry, biology and human sciences research have already proven the validity Management Ahmedabad)

of the original concept. The 2001 Scientific American article by Berners-Lee, Hendler, and Lassila described an Carole Geble (University of Manchester)
expected evolution of the existing Web to a Semantic Web. In 2006, Berners-Lee and colleagues stated that: “This Tim Finin (Massachusetts Institute of
simple idea...remains largely unrealized”. In 2013, more than four million Web domains contained Semantic Web Technology)

.

.

markup. = Farshad Fotouhi (Michigan State University)
« lan Horrocks (University of Manchester)

[ dbpedia’ =3 « Marc Twagirumukiza (University of Rwanda)
« Frank van Harmelen (University of Edinburgh)
= James Hendler (Brown University)

EalTeEane = Peter Fox (professor) (Monash University)

.

Wendy Hall (City University London)
David Karger (Harvard University)

David Karger (Stanford University)
Wendy Hall (University of Southampton)
Rudi Studer (University of Stuttgart)

Nigel Shadbolt (Newcastle University)
Joseph G. Davis (University of Calicut)
David De Roure

Marc Twagirumukiza (Ghent University)
Joseph G. Davis (University of Pittsburgh)

.
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Abstract

In the article the description of the development of an ontological model for semantic research portals is given. They are
a new class of semantic portals focused on working with scientific and educational knowledge. Such portals allow sup-
porting educational processes and processes of obtaining scientific knowledge in applied domains. The domain has been
described by using problem-oriented models. Developing ontology includes: defining the end-user and application sce-
narios of ontology; the definition of requirements to the model; determination of the possibility of reusing existing on-
tologies; verification of the ontological model on the basis of competence issues. The existing models: VIVO, TEACH,
FOAF, BIBO were utilized in the development of the described ontology model. The developed ontology model con-
sists of several modules: module description of the user; a module for description of data sources; a module of the train-
ing resource; module for description of search results. A novelty of the approach lies is the way that domain knowledge
is derived from open sources, taking into account the interests of the users of the portal and stored in the ontological
model. The possibility of new portals is shown by the example of the portal developed for the ITMO University.

Key words: ontology, linked open data, open data integration, open data search, LOD.
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AHHOTauus

B crarbe onrcana JeKOMIO3ULMS JIOTUKY NPOrPAMMHOM peaanu3aluy UCKYCCTBEHHbBIX HEHPOHHBIX CETEH
C LeNbI0 €€ TIoCHeyIoel peann3aniy B BUIe Habopa c1aboCBsI3aHHBIX JOMEHHBIX KJIaccoB. PaccMmoT-
PEHBI CTPYKTypHas ¥ (PyHKIMOHAJIbHAS AEKOMIIO3NIHS JTOTUKH. MeToqMKa AEKOMITO3UIINH MPOTPaMMHON
noruku wunroctpupyercss UML-nuarpammamu. IIpuBeneHo kpartkoe onucaHue MPakTUYECKOH peanu3a-
IIUHM TIPOTPAaMMHOM JIOTMKH MCKYCCTBEHHOW HEHpOHHOW ceTw Ha s3bike C#, BBIIOJHEHHOM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO moaxoza. [lomoOHas peanu3anys KCIOJIB30BaHA TPH TPOCKTUPOBAHUU
HEHPOHHBIX CeTeH Pa3IMYHON KOH(UTYpaluu C LENbI0 UX MOCIEAYIOIEero o0ydeHus, IKCILTyaTalu, a
TaK)Ke MPOBEJICHUsI dKcIIepuMeHTOB. [peanaraemoe paszeneHue NporpaMMHOM JTOTHKU MEXy KilaccaMu
n obecrieueHue c1aboil CBSI3aHHOCTH MEX/y HUMHU YIPOIIAET MPOLECC MOUCKA OMINOOK B IPOrPAMMHOM
KoJze, JienaeT KoJ OoJiee ylnpaBiisieMbIM, IOBBIIACT MTPOXYKTUBHOCTE pazpadorumka. [IpuBenéHHbBIE B
CTaTbe NMPHUMEPHI JEMOHCTPUPYIOT, KaK pPallMOHAJIbHAS JEKOMIO3HUIHUS IPOrPAMMHOM JIOTUKH HEHPOHHOM
CeTH Ha CEMAHTHYECKH HE3aBHUCHMBIC MEXTY OO0 OJIOKM B COYETAaHMM C NMPHUMEHEHHEM KOHIIETIIINH
«BHenpeHne 3aBUCUMOCTE», CIIOCOOCTBYET OONBIIEH CTPYKTYPHPOBAHHOCTH KoJja. HOBBIM pe3ynpTaToM
SIBIISICTCS PUMEHEHNE 00bEKTHO-OPHUCHTHPOBAHHON JTEKOMIIO3UIINH K MTPOTPAMMHOM JIOTHKE HEHPOHHOM
CEeTH, YTO TIO3BOJIMJIO 3HAUUTENBHO YHPOCTUTH MPOILECC MPOESKTUPOBAHMS MporpaMMHOro kona. IIpuse-
JIEH MpUMeEp TECTHUPOBAHMS AEKOMIIO3UPOBAHHOM JIOTWUKU HEWpoHHOU cetu. [lpemmaraemblii moaxon K
JIEKOMIIO3ULIMY IIPOIPAMMHOMN JIOTUKU UCKYCCTBEHHBIX HEMPOHHBIX CETEH MOXKHO IIPUMEHUTH K LIUPOKO-
My CIEKTPY Pa3IM4YHBIX HEHPOHHBIX CETEH, TAKHX, KAK KOHBOJIOLHOHHBIE U JEKOHBOJIOLUOHHBIE CETH,
CEeTH, COJEpKalllie OJHOBPEMEHHO KOHBOJIIOLMOHHBIE U MOJHOCBA3AHHHBIE CIOM HeWpoHOB. [Ipu 3ToM
eMHOO00pa3ue pean3aliy CeTeil pa3InuHbIX BUAOB 00YCIaBIMBACT YIPOIIEHHE NX MOHUMAHHS, CHIKa-
€T TPYJOBBIE 3aTPAThl HA CONPOBOXKJIEHHUE U PA3BUTHE PEATU3YIOLIETO UX KOJA.

Knrouesoie cnosa: UCKYyCCmeeHHas HeﬁpOHHa}l cemno, cucmemHulil aHanus, ()eKOMnOW/llﬂ/l}l, 0b6vekmHo-
opueHmupoeaHHblit aHanus.

Humuposanue: I'upun, P.B. O0beKTHO-OPHEHTHPOBAHHAS JCKOMITO3HIIMS MPOrPAMMHO# JIOTUKHA HCKYC-
cTBeHHbIX HeWpoHHbIX cerei / P.B. 'mpun, C.I1. Opnos // OnTonorust npoektupoBanus. — 2018. — T. 8,
Nel(27). - C.110-123. — DOI:10.18287/2223-9537-2018-8-1-110-123.

BBepeHune

Hcnonk3oBanue nckyccTBeHHBIX HelipoHHbIX cetelt (MHC) ctamo mpopsiBoM BO MHOTHX 00Ia-
CTSIX MAIIMHHOTO OOYYCHWMsI U MCKYCCTBEHHOTO MHTEIUIeKTa [1-3]. B 3T0M CBs3M akTyasbHa pas3pa-
00TKa pa3iaNyYHbIX MOAX00B K mpoektupoBanuio MHC. Bo MHOrHX mpoekTax HeoOXOAMMO Halu-
qre nmporpaMMHoi Ombnmmorteku, npeoctasistomeit MHC takum o6pa3om, 4TOOBI MOKHO OBLIO-
ruOKO BapbUPOBATh U PACHIUPATH €€ (PYHKIMOHAIBHOCTh. JTO, B CBOIO OY€Pe/lb, JOCTUKUMO TOJIb-
KO B CJIyyae palloHaIbHOTO IpoeKkTupoBanus nporpamMmmuon joruku MHC. B stom mane 3agaun
peanmuzanu MHC He OTIIMYArOTCS OT KaKOro-lInbo JIPYroro MpoeKTa, CBA3aHHOTO ¢ pa3paboTKoi
IIPOrpaMMHOTr0 obecnieueHus [4].
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W3BeCTHO, 4TO MPH BBINOJHEHUH MTPOSKTUPOBAHHS IPOTPAMMHOI0 00ecTieueHHs 3HAYUTEITbHOE
YIPOIIEHUE JOCTUTAETCS MyTeM JIEKOMIO3UIMHN BCEM COBOKYMHOCTH peanu3yeMoi (yHKIUOHAIb-
HOCTH Ha €& cocTaBisiolue. B HEKOTOPhIX MCTOYHHMKAX MOJ00HYIO BBIIEIEHHYIO (YHKIHOHAJb-
HOCTb, MOJJICKAIIYI0 pealu3aluy B BUAE OTAEIBHOIO cilab0 CBA3aHHOI'O KOMIIOHEHTA, YCIOBHO
Ha3bIBAIOT JIOTHKOH [4], HampuMep, JIOTUKA MOCTyna K AaHHbIM (aHri. data access logic) u T.m.
B nannoii cratee nox nporpaMMHoil orukoit MTHC nonnmaercst Bcsi COBOKYIHOCTh (PyHKIIMOHAJIb-
HOCTEH, BBIMOJHAIOMNUX 00pabOTKY MaHHBIX Ha ClIOSX HeHpoHHOH cetu. CieayeT OTMETHTb, YTO
[IpOrpaMMHasi JOrMKa — 3TO HE JIOTMYeCKOe IporpaMMUpPOBaHKE, TapaJurMa KOTOporo OCHOBaHa Ha
aBTOMAaTHYECKOM JI0Ka3aTeJIbCTBE TEOPEM.

B nacrosiee BpeMs pazpaboTtaHo O0JBIIOE YMCIO MPOTPAMMHBIX pean3auii HeHPOHHBIX Ce-
teil. [Ipy 3TOM BO MHOTMX peanu3alusix Moay4yeHbl 3PPEeKTUBHbIE pEIIeHUs,, KOTOpPhIE LEIec000-
pa3Ho HCIIONB30BaTh B JaJIbHEHIINX pa3paboTkax. B Toxke BpeMsi OTCYTCTBYET METOAOIOTUIECKHIA
MOJIX0/, KOTOpBIA Obl onupancs Ha 3(p(eKTuBHbIE NPUEMBI 00BEKTHO-OPUEHTHPOBAHHOTO MPOEK-
THUPOBAHMS U MCIIOJIB30Bal HAKOIUICHHBIE 3HaHUs B o0iactu MHC.

B npemaraemoii cratbe pa3BuBaeTcs 0ObEKTHO-OPUEHTHPOBAHHBIA MOJAXOJA K aHAIU3y IMpO-
rpamMMHoil sjoruku MHC [5-7]. CoBokynHocTh peanu3zauuii MTHC, noCTynHBIX B MCXOJIHBIX KOJax
(open sours) Ha pa3IMYHbBIX A3bIKAX, MOKHO YCJIOBHO pa3/eluTh Ha ABe Oosbiuue rpymnmnsl. K oqHoi
IpyMIe OTHOCATCS PealM3aliu CIEeUUAIN3UPOBAHHON TUIAT(GOPMBI AJIs aJrOPUTMOB MAIIMHHOTO
oOyuenus, B ux yuciae u MUHC. B apyryio rpynmny BXoasar 6MOIMOTEKH, KOTOPbIE HE UCIOJIb3YIOT
KaKue-100 CTOPOHHUE TIATPOPMBI, 1 UMEHHO OHU PACCMATPUBAIOTCS B JAHHOW ITyOJIHKAIHH.
BeinonHeHHast apropamu uMmIuieMeHTanus (npakrudeckas peanusanust) MHC takxke He ucnonb3yer
CTOpPOHHHME TUTAT(OPMBI ISl AITOPUTMOB MAITUHHOTO O0YYEHHUsI, 1 BHITIOJHEHNE KO/Ia OCYILECTBIIS-
ercst HemocpeacTBeHHO Ha CLR (Common Language Runtime — oOIIEA3bIKOBAsT MCIIOTHSIOMIAS
cpena) [8].

B cuiy aktyanbHOCTH TeM, CBA3aHHBIX ¢ ucnoib3oBannemM MHC, B Hacrosinee Bpems cyiie-
CTBYET OOJIBIIIOE YHCIIO IPUMEPOB MX MCXOIHBIX KOJIOB. MHOTHE U3 MPOrpaMMHBIX OUOINOTEK, 10~
CTYIIHBIX B HMCXOIHBIX KoAax, Hampumep [4, 9], BBIAEIAIOT KJacC HEHPOHHOM CETH, Ha KOTOPBIN
BO3JIO’KEHO XpPaHEHME MEPEUHsI CJIOEB. JTOT KJIACC MHKAICYJIUPYET JIOTUKY B3aUMOJCHCTBUS AaH-
HBIX CJIOEB /7151 0OOeCTIeYeH s IPSIMOTro U 00paTHOrO MPOX0XKIeHHs curHaina. HekoTtopsle BapuaHThI
peanu3auy 100aBIAIOT B JOTHKY HEHPOHHOM ceTH (yHKIMOHAIBHOCTh, 00ECIEUNBAIONIYI0 COOp U
00pabOTKy OCHOBHOH CTaTHCTHKH, HaKaIJIMBaeMOW IMpH OOy4YeHHH HEUpOHHOW ceTtu. MIHTEepecHO
OTMETHTb, YTO C OMNpPENeJIEHHOW TOYKH 3pEHUs MOAOOHOE COBMELICHHE MOXET MPOTUBOPEUUTH
MIPUHIUITY €IMHCTBEHHOCTH OTBETCTBEHHOCTH.

Peanuzanus MHC B nporpammuoii 6ubanotexe Caffe (Convolution Architecture For Feature
Extraction - cBEpTOUYHAsI apXUTEKTypa JJIsl paclio3HaBaHus npu3HakoB) [10], moctynHast B UCXoA-
HOM KoJie Ha s3blke C++, coepKuT 60oratyro najauTpy pasziMyHbIX UMILIEMEHTALMH CII0EB HEHpo-
HoB MHC. DT cron yno0HO B3aUMHO 3aMEHSTh, Morydas HoBy1 (yHkiuonansHocts MHC, o6ec-
NEYEeHHYI0 HaO0OpOM CIIOEB C 3aJJaHHBIMM XapaKTEPUCTUKAMH, TAKUMH Kak: (PyHKIHUS aKTUBAIUH,
MIPUHIINIL, IO KOTOPOMY CUTHAJI KOPPEKTUPYETCSI BECOM CUHONITUYECKON CBA3H, U JP.

N3BecTHO, YTO HEMPOHHBIE CETU LIMPOKO BAPBUPYIOTCS MO CBOEH CTPYKType, IPUHLUIY IIEpe-
Jlaud CUTHAJIa MEXKIY CIOSIMM, IPUMEHSIEMbIM (YHKIUSAM aKTUBALUU U JIPYTUM XapaKTEepPUCTUKAM
[11]. IIporpammuas O6ubnuoteka, onucanHas B [12], oOecneunBaer peanuszauuu MHC Ha s3bike
Java npu eIMHOM TEXHOJOTUYECKOM ITO/IXO0JIE K CETSIM Pa3HOM CTPYKTYpHI.

1 CTpyKTypHasa u pyHKUMOHaNbHas AeKoMno3nuua nporpammHon nornkn MHC

PaccmarpuBas Bcro coBokynHocTh JOTUKM MHC, MOXHO BBIACNHUTH CIEAYIOIIME OCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTBHI.
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Oynxyusa axkmusayuu. OHa MOXKET OBITH NIPEJCTABICHA B BUJE CYIIHOCTH, MHKAMCYIUPYIOIICH
JIOTUKY, CBSI3aHHYIO ¢ (DyHKIIMEH aKTUBAIMU. DTa CYIIHOCTh COACPKHUT JaHHBIC O MapaMerpax
(YHKIIMY aKTUBAIIMK U JIOTUKY BBIYUCIICHUS 3HaUYCHUN (DYHKITUU U €€ MPOU3BOTHOM.

Dynxyus owubky. IT1a cymHocts npuMensiercsa npu odyyenun MHC. J{ns tpenuposku MHC
MPUMEHSIET TIOJIX0/, KOTOPBIA B 00JaCTH MAIIMHHOTO 00y4eHHsI uMeHyercss «O0yueHue ¢ yqu-
TeneM». B Xose aToro mporecca BMECTE ¢ BXOJHBIM CUTHAJIOM JOCTYITHBI CBEJIEHUs 00 OXKHUa-
€MOM BBIXOJJHOM CHUTHAJIE, KOTOPBIA MOKHO CPAaBHHUTH C (DAKTHUECKH IMOJYYCHHBIM CHUTHAJIOM.
O1eHKy BETUYMHBI PACXOXKICHHS STATOHHOTO M (DAKTUYECKOTO pe3yJibTaTa OIICHUBAIOT C HC-
MOJIb30BaHWEM (PYHKIMU OMIMOKH JJIsi OMpeeNieHUs BEIUYHMHBI, HA KOTOPYH HEOOXOAMMO
CKOPPEKTUPOBATh BECa CHHANTUYECKUX CBS3EH.

Cnoii netiponog HHC. OH MOXeT ObITh MPEJCTAaBICH B BUJAE CYIIHOCTU, HHKAICYIUPYIOUICH
JIOTUKY PabOThl COBOKYITHOCTH MCKYCCTBEHHBIX HEHPOHOB, Haxoaammxcs Ha ogaoM cioe MHC.
On obecrieunBaeT XpaHeHNE 3HAYCHUN BECOB CHHANTUYECKUX CBSA3EH M COJEPIKHUT JIOTUKY BBI-
YHCIICHUS TIOJISl MHAYLIMPOBaHUs (TIepeaBaeMoro GyHKIIMH aKTUBAI[MHN) HA OCHOBAHWU BXOJTHO-
ro curHana. [1ockoiabKy MaHHas JIOTHMKA MCIOIb3yeT (PYHKIIMIO aKTUBAIMH, KaXKIbI CIOWU CO-
JEP>KUT XOTs ObI OAMH 00BEKT (PYHKIIUU aKTUBAIIUU.

Heiiponnas cems. CeTh MOXET OBITh NMPEACTaBIICHA B BHJIE COBOKYITHOCTH OJHOTO WIIU He-
CKOJIBKHMX CJIO€B MCKYCCTBEHHBIX HEHPOHOB BMECTE C JIOTUKOW MX B3aUMOJCHUCTBUS (TIepemaya
CUTHAJIa B MPOIIECCE €ro MPSIMOTO U 0OPaTHOTO MPOXOXKJICHUS, XPAaHEHUE 3HAUCHUIN MpPEeIbIIy-
IIUX CUTHAJIOB MPU HEOOXOAMMOCTH U T.1.). HelipoHHas ceTh 1 CBOETO (yHKIIMOHUPOBAHUS
JIOJI’KHA COAECPKATh XOTs OBl OJIUH CJION HEMPOHOB.

B T0 xe Bpemsi, paccmarpuBasi GyHKIMOHATBHYIO opranu3aiuio joruku MHC, MoxxHO BbIze-

JINTH CJIICAYIOIINC YPOBHU.

Jlozuxa npsamozo npoxodxcoenus cuenana. OHa MPEACTaBIAET COOOH OCHOBHOM peKuM paboThI
HEHWPOHHOMU CeTH, Korja CUrHalI, mogaHHslid Ha BXo MHC, nepenaércs Ha BX0o (yHKIIMHM aKTH-
BallMU 110 CHUHAIITUYECKUM CBS35IM C KOPPEKTUPOBKON Ha mX Beca. [Ipu 3ToM QyHKIHs akTHBa-
LIMU, B CBOIO OYepe.b, (POPMUPYET BBIXOJHOW CUTHAJ OTAENIHO B3SITOrO CIIOSI HEHMPOHOB WU
HNHC B uenom. B koHBOMIOLMOHHBIX ceTsX [13] Bce HEMPOHBI, pacioNoKEHHbIE Ha OJTHOM CIIOE,
UCIOJIb3YIOT OJIMHAKOBBIE CHUHANTHYECKHUE CBS3U. JTO HEOOXOJUMO YUYUTHIBATH U B JIOTHKE
NPSAMOTO MPOXOKICHHUSI CUTHANA, U B JIOTHKE KOPPEKTUPOBKU BECOB IPU 00YUECHHUU.

Jlocuxka obpamnozo npoxodcoenus cueHana owiubky. ITa (YHKIMOHATHHOCTh TPUMEHSETCS
st ooyuenus MHC [13]. Tlpu obpaTHOM MpOXOXKASHUU CUTHaAja BeIxoaHble 3HaueHuss MHC
CPaBHHMBAIOTCS C STAJIOHHBIM CUTHAJIOM (KOTOPBIA JOCTYTEH MPH OOYYEHHUH C YUUTENIEeM) U HX
pacxokJieHue OLICHMBAETCA C HCMOib3oBaHHEM (QYyHKUIUM omuOKku. [lomyuenHas ommOka Ha
BBIXOZIHOM CJIO€ MepeAaéTcs Ha NPeIIeCTBYIOUINI CII0M 1 Aajiee 10 BXOAHOIO CIIOS.

Jlocuxa koppekmupoexu 6ecog u cosuzos Hetiponnotl cemu. [1ono0Has KOPPEKTUPOBKA HEOOXO-
JuMa 1715 o0yueHust HeMpoHHOMU ceTH. Y 100HO, KOoria 3Ta Joruka ru0kasi 1 B3auMO3aMEHsIeMast.
[Ipu >TOM yacTHas MpPOM3BOAHAS (YHKIUM OUIMOKU HCIONB3YETCS ISl ONpeAeNieHUS HEmo-
CPEICTBEHHO BEJIMYMHBI, HA KOTOPYIO KOPPEKTHPYETCsl BeC CBSI3U WM casur. Ilpu Heobxonu-
Moctu umruieMeHTaius jgoruku MHC momxkHa BBIMOTHATH 3aMEHY MCIONBb3yeMoil (DyHKIUU
OIHUOKH.

Bcnomoecamenvnas noeuxka. K nanHoM (QPyHKIIMOHAIBHOW YaCTH MOKHO OTHECTH JIOTHKY, BBI-
MOJTHSIOIY0 MATPUYHBIC ONIEPAIIUU, K KOTOPBIM CBOJAMUTCS OOJILITMHCTBO YHCIICHHBIX Mpeoopa-
30BaHUA, BBITIOJIHSEMbBIX BHYTPU HEMPOHHOU ceTu. Hanmpumep, pu UCHOJIb30BAHUM KOHILIETIIUN
riyookoro ooyueHus [14] HeoOXOaUMO OCYIIECTBUTH «IIPENOOYUYCHHE» KaKIOTO OTIEIHHOIO
CJI05 3aJJaHHOW HEHPOHHOM ceTn Ha 6a3e «OOyueHue 6e3 yuuress», ¢ NOoCIeAyoIUM 00yYeHn-
em Bceit UHC Ha ocHoBe «O0yuenue ¢ yuutenem». Ha cragun npenoOyuenust TpeOyeTcs JIoTu-
Ka, BBIITOJIHSIONIAs aHAJIM3 CTPYKTYPBI 3aJaHHOM HEMPOHHOM CETH, F€HEPALMIO aBTO3HKOIEPOB
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JUTsL IpeoOyYeHUsT KaXI0T0 CJIOSl M caMo Tipeiooydenue co coopom cratuctuku. C menbro co-

OJrofeHNs NIPUHLMIA €IMHCTBEHHOCTH OTBETCTBEHHOCTH 3Ta JIOTMKA MHKAIICYJUPOBAaHA B OT-

JIEIIbHOM KJlacce.

JIonoJHSAS ONMCAHHYIO BbIIIE (PYHKIMOHAIBHYIO JEKOMIIO3UIUIO MPOrpaMMHOM JIOTHKH pado-
11 MHC, paccmorpum UML - nuarpammel 1ocie10BaTeIbHOCTH, IpUBEAEHHBIE HA PUCYHKaX 1 U 2.

an activation function :
IOneFoldActivationFunction
or
IMultiFoldActivationFunction

a network : INeuralNet a layer : ILayer

Feed forward signal i i
1 |

@ > |

i

|

loop ) FeedForward(signal)

Activation(signal)

[For each layer
in the network] Activation value

i

Propagated forward signal

-+

T
|
|

Network's response ;

< |
I

Pucynok 1 - UML-anarpaMma mocie[oBaTebHOCTH, HIUTIOCTPUPYIOMIAs TEPEX0 YIIPaBICHHU
IpH MpsIMOM TpoxoskaeHnn curaaia B UHC

a loss function’s logic :

a network : INeuralNet a layer : ILayer ILossFunctionUpdate

T
Process error !
]

loop ProcessError(response, expectied) CalcUpdateForWeights()
CalcUpdateForBiases()

>
>

[For each layer

in the network -+ . -
I raverse ordar Weights and biases update values

| UpdateWeights()
Propagated backward signal Hpeiateiasas)

o

Pucynok 2 - UML-guarpaMma mocienoBaTelIbHOCTH, HIUTIOCTPUPYIOIAs Mepexo/] yIpaBIeHHUs
pu 0O6paTHOM NpoxokaeHnn curaana 8 THC

Ha mpuBen€HHBIX nuMarpaMMax JIETKO BHJETb B3aUMOCBSI3b MEXIY BBIJIEICHHBIMH B XOJ€
(GYHKIMOHATLHON JIEKOMITO3UIIMN COBOKYITHOCTAMHU (pyHKIMOHANBHOCTEH. [Ipn mpsMom mpoxosxk-
nenuu cur"ana (cM. pucyHok 1) MHC nocnenoBatenbHO Jenervpyer 3anady npsMoil o0paboTku
CUTHaJIa KaXXJIOMy M3 BXOASAIIMX B HEE CIIOEB HEUMPOHOB. Kaxplil U3 CII0EB HEMPOHOB, B CBOIO OYE-
penb, Aenerupyer oObeKTy Kiacca (yHKIIMUA aKTUBALUK 3a/1a4y BelYMCIICHUs e€ 3HadeHus. [Ipu o6-
paTHOM mpoxoxjaeHuu curHaia (cM. pucyHok 2) MHC nocnenosarensHO Aenerupyer 3ajnady o0-
paTHOM 00pabOTKM CUrHaja KaKI0My M3 BXOJSIIMX B He€ clo&B HelpoHOB. Ilepexon ympasieHus
OT CJI0S K CJIOO B 3TOM CJIy4ae BBIIOJIHAETCS, HAUMHAA C TIOCTIEIHETO U 3aKaHYMBask IEPBBIM.

B HEKOTOpBIX TEXHHYECKHX PELICHUAX TpeOOBaHMS TAKOBBI, YUTO HEOOXOIAMMO HCIOJIb30BATh
yke OOyUYeHHYI0 HEUpPOHHYIO CeThb, 0€3 mocienyroiei e€¢ KOPPEeKTHUPOBKU U J000yueHus. Jlms
obecreyeHHs HKCIUTyaTalli HEHPOHHON CETH B TAKMX YCJIOBHUSX BaXKHO BBIIIOJIHUTBH IPYIIHUPOBKY
¢ynkumonana, cocrasisomero MHC, B aByx BapmaHTax: (QyHKIHOHAT, HEOOXOIUMBIA IS KC-
IUlyaTaluy U QyHKIMOHA, HEOOXOAUMBIN 11l 00yUeHHsL.
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PaccMaTpuBasi BBIIIOJIHEHHYIO BBIIIE CTPYKTYPHYIO JE€KOMIIO3UIIUIO, JIETKO 3aMETUTh, YTO IS
npoektupoBanus u skcruryataun MHC nocrarouHo nMers B pacnopsikeHUM (DYHKIIHIO aKTHBa-
UM, OAWH MU HECKOIBKO CJIOEB HEHPOHHOW CETHM M CYIIHOCTh, COOTBETCTBYIOIIYIO CamoOi
HelipoHHOM ceTu. CylIHOCTh, COOTBETCTBYIOIIAs QYHKIMHU OLINOKH, TpeOyeTcs TONbKO B Ipolecce
ob0yuenns MHC.

@OyHKIMOHAIbHAS IEKOMITO3ULUS TTOKa3bIBaeT, yTo it padotel MHC nocraTouyHo UMETh J0TH-
Ky, 00eCreyrBaromyo IpsaMoe MPOX0XKACHUE CUTHANA, B COBOKYITHOCTH C HEKOTOPOU J10JIel BCIO-
MOTraTeJIbHOM JIOTUKU (HampuMep, JOTMKH, BBIIOJHSAIONIEH MaTpuuHble onepauun). Jloruka obpat-
HOT'O TPOXOXKJICHUSI CUTHAJIa U JIOTUKa KOPPEKTUPOBKH BECOB CHHANTHYECKHUX CBsI3ed TpeOyroTcs
ToJIbKO B Iipouecce ooyuenust MHC.

Hcnonb3ys onucaHHBI TOAXOJ MPU OOBEKTHO-OPHEHTUPOBAHHOM IMPOECKTHPOBAHUH, OyIeM
paznenars goruky MHC Ha 1Be rpynimbl KJIaccoB:

"  KJIAcChl, MHKaMNCyaupytomue 1oruky o0ydaeMbix MHC 1 ux KOMIIOHEHTOB;
"  KJIAcChl, MHKANCyaupytoume Joruky HeoOydyaeMbix MHC 1 X KOMIIOHEHTOB.

Baxxno 3amertuts, yto odyuaembie UHC B cebe comepskaT JOTUKy He0Oy4aeMbIX, TOATOMY 3TH
KJIACChI CBSI3aHbI HACIEA0BAHNUEM.

B npuBoguMOii AEKOMIIO3UILIMK BBIAENSIETCS JIOTMKA HEHPOHOB, HAXOJSIIMXCS HAa OTICIBHO
B3sTOoM ciioe MHC. JlanpHelmas 1eKOMIIO3UIMs Ha YPOBHU JIOTUKU OT/IE€IbHO B3SThIX HEMPOHOB HE
BBITOJIHSIETCS] B CHITY CIEAYIOIIMX cooOpakeHui. Ha mpakTuke B CTpyKType HEMpPOHHBIX ceTeil Ha
OTJENIBHO B3ATOM CJIO€ UCIIONB3YIOTCS HEHPOHBI CXOXKEH KOH(PUrypaluu. YYUThIBast 3T0, apudme-
TUYECKHE OTepaliy, BHIMOIHIEMbIE Ha OTAeIbHO B3aTOM ciioe MHC, MOXXHO BBIpa3uTh U peaan3o-
BaTh B KOJIE B BUJIE MATPUUHBIX onepauuil. HekoTopele MaTpuuHbIe onepaiuy, Takhue Kak yMHOXKe-
HHUE, JOCTaTOYHO PECYPCOEMKH M 00JIa1atf0T OOJIBIIION aCUMITOTHYECKOM CIOKHOCTRIO [15], oHa-
KO IIpY 3TOM OHHU 00Ja/al0T aIrOPUTMUYECKUM Mapaiienan3mMoM. KpoMe Toro, Takue BbIYMCIECHUS
MOXHO BBITIONHATH Ha Tpaduueckux nporeccopax GPU (Graphics Processing Unit) B paMKax KOH-
uenuu GPGPU (General-purpose computing for GPU - HecniellnaqTu3upOBaHHBIE BHIYHCICHUS Ha
rpadudeckux mpoueccopax) [12, 16].

2 TexHonorusa nNpoeKkTUupoBaHus nNporpamMmmHoro koaa nornkn AHC

[Ipu npoextupoBanuu onucbiBaemoi peanuzauuu MHC ucnonp3oBamuck clieyromme OCHOB-
HBIE TIPUHIIUIIBL:
¢ (YHKIIMOHATBHOCTh OTAEIBHO B3ATOH BBIICICHHONW CYIIHOCTH JOJDKHA IMPEACTaBIATh cO00it

JI02U4eCKyio YeloCcmHOCms sl y100CTBA YTEHUSI U TIOHUMAaHUS KOJa;
® COBOKYITHOCTh BBIACJICHHBIX CYUIHOCTEW JOJDKHA 00JanaTh JOCTATOYHOH CTEMEHBIO C1aboll

cesa3anHocmu sl obecriedeHrsi BO3MOKHOCTH HE3aBHCUMO Pa3BUBATh, TECTUPOBATh U UCIIOJb-

30BaTh PA3JIMYHBIE CYIIHOCTH;
®  Ka/bli OTJEJIbHO B3ATHIN Kiacc, MHKAICYJIUPYIOMUN KaKyl0-TM00 JIOTHKY, JOHKEH COOTBET-

CTBOBAThb NMPUHIUILY eOUHCMBEHHOL OMBemCcmEeHHOCmU, TO €CTh ObITh OTBETCTBEHHBIM 3a pe-

IICHUE KaKOW-T100 OTACIBLHO B3STOU 3214l U TOJIBKO e€.

CnenoBaHue 5TUM MPHUHIMIIAM HAlleJIEHO Ha MPOEKTHPOBAHME KOJa TaK, YTOOBI 3aJI0’KEHHBIE
KOHIIEIIH TTO3BOJISLTN y100HO KoMIToHOBaTh paznuunbie MHC u pacumpsars ux QpyHKIuoHANI (10-
OaBJicHME HOBBIX (DYHKIIUN aKTUBAIMH, (YHKIIMHA OIICHKU OMIMOKH, TTOIIEP)KKa Pa3IMIHBIX KOH(U-
rypauuit UHC u T.11.) [5].

Ha ocHoBaHMM TpOBENEHHBIX BBIIIEC aHAIU3a M JEKOMIO3UIMU NporpammHoin Jjioruku MHC
OblIa BBHIMIOJHEHA €€ MMIUIEMEHTAIUsl ¢ HCroib3oBaHueM si3bika C#. Ha pucynke 3 mpuBeieHa
UML-aunarpamma, KkoTopasi JaéT XOpoIllee MPEACTABICHUE O MEPEUYHE U CBA3SAX, UCIOJIb3YEMbBIX B
KaKoH-Tu00 nmporpaMMHON OUOIMOTEKE KIacCOoB.
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Pucynok 3 - UML-anarpaMmma KJ1accoB, HIUTIOCTPUPYIOIIAs
00BEKTHO-OPUCHTUPOBAHHYIO JICKOMITO3HIIUIO TIporpaMmMHoil oruku MHC

Ha nmarpamme Jierko BbIIEIUTH [Ba IakeTa. B makere, pacnoyio’KEHHOM B BEPXHEH 4acTh
n300pakeHus, cojepKarcs UHTep(eNchl U Kiacchl, 00eceynBaroiie IpsIMoe IPOXOKIACHUE CUT-
Hasa B MHC. B Hem pacnionosxeHnsl nHTepENCchl, 00BIBISIONNE creM(pUIHbIC YWICHBI TSI MHOTO-
CBEPTOUHBIX M OJHOCBEPTOUHBIX (PYHKIUN aktuBauuu, I[MultiFoldActivationFunction n
10OneFoldActivationFunction, cOOTBETCTBEHHO. [1JI1 HaTJIATHOCTH TPEACTaBICHA O/IHA pealln3alus
KaX/10ro U3 3tux uHTepdeiicoB (knaccwl LogSigActivationFunction u SoftmaxFunction). B neii-
CTBHUTEIBHOCTH MX MOXKET OBITh OOJIbIIE B 3aBUCHMOCTH OT YHCJIa MOAICPKHMBAEMBIX (DYHKIIUN aK-
tuBauuu. Vntepdeiic /Layer 00bsABISET NEpeUeHb YWICHOB, CHELM(UYHBIX JJIsl OTAEIBHO B3ATOIO
ciiosi HelpoHOB. Ero HemocpeacTBEHHOM peanu3alieil sBIseTcs a0CTPaKTHBIN Kiace Layer, KOTO-
phIit 3a1a€T 6a30BYI0 peaan3aluio, OOLIYI0 KaK AJs CIO0EB COJEpKALIMi MHOTOCBEPTOUHYIO (DYHK-
IO aKTUBAIMH, TaK M OJHOCBEBpTOuHY0. Hacnennuku kmacca Layer, knaccel MultiFoldActiva-
tionLayer u OneFoldActivationLayer, conepxaT peayn3aIyio JJOTMKM MHOTOCBEPTOUYHBIX M OJTHO-
cBéprounbIX cnoeB. UnTepdeiic INeuralNet o0bsBIseT WieHsl, npucyire HenocpeacrsenHo MHC.
Ero peanuzamnueit spisiercs kinacc FeedForwardNeuralNetwork, Ha3BaHHE KOTOPOTO TOBOPHUT CaMO
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3a ce0s1 — OH peann3yeT QYHKIMOHATBHOCTH CETH, BBITIOIHSIONICH MPSAMOE ITPOXOKICHAE CUTHAIA.
Pazymeercs, MOXHO 100aBUTh pealn3alyI0 U IPYIHMX HEMPOHHBIX CETEeH MOCPEICTBOM peaau3alun
untepdeiica INeuralNet. Kaxnpiit knacc UHC, u B wactHocTH, FeedForwardNeuralNetwork, oOpa-
3yeT KOMIO3MIIUIO C OAHUM WK 00Jiee CI0SMU HEHPOHOB.

B makere, pacrnonoXxeHHOM B HW)KHEH YacTu JAuarpamMMbl, HaXOAATCS MHTEp(ENCh U KI1acchl,
obecrieunBatonue odoyuenue MHC. Wntepdetic [LossFunction OOBSBISET YICHBI, MPHUCYIIHE
¢byHkuusaMm noteps. [lpuBesena ogHa U3 peanuzanuii JanHoro unrepdeiica — knacc Cross-Entropy.
Wnurepdeiicol [LearnableLayer n [LearnableNeuralNet oOBsSBISIOT TIEpeUCHb WICHOB, HEOOXOIH-
MBIX Ui OOy4YeHHs OTIENBHO B3SATOrO CIOS U CETH B IEJIOM, COOTBETCTBeHHO. Kinaccel Learna-
bleMultiFoldActivationLayer n LearnableOneFoldActivationLayer — notomku MultiFoldActiva-
tionLayer n OneFoldActivationLayer, cooTBeTcTBeHHO. OHU 100ABIISIOT CBOMM TIpEAKaM peannsa-
uuto [LearnableLayer, a knacc LearnableFeedForwardNeuralNetwork noGaBisieT cBoeMy IMpenKy
FeedForwardNeuralNetwork peanuzaumto [LearnableNeuralNet.

[TpuBenéunas nuarpamma OoJiee IETaTbHO OTPAKAET ONMMCAHHYIO BHINIE CTPYKTYPHYIO TEKOM-
no3unuto joruku MHC. Mcnonb3oBanbl ABa MHTEpdeiica, OMMCHIBAIONIMX KIIACChl, COAEpIKaIlHe
JIOTUKY  BbIUMCICHUS 3HaueHud Gynkuuu  axtuBauuu, [OneFoldActivationFunction u
IMultiFoldActivationFunction (cM. pUCYHOK 4).

COBOKYMHOCTb OJTHOTO WJIM HECKOJILKUX CJIOEB HelpoHOB obOpa3yeT coboit MHC. UnTepdeiic,
COOTBETCTBYIOLICH €M1, IPECTaBICH Ha PUCYHKE 5.

public interface IOneFoldActivationFunction

double Activation(double parameter);
double Denivative(double parameter);

}
public interface IMultiFoldActivationFunction

double[] Activation(double[] parameters);
double[,] Denvative(double[] parameters);
}

Pucynox 4 — Unrepdeiicel IOneFoldActivationFunction v IMultiFoldActivationFunction

public interface [NeuralNet

{
double[] ProcessInput(double[] input);
IEnumerable<ILayer> Layers { get; }

¥

Pucynok 5 - Unrtepdetic INeuralNet

[Tockonbky cnoii HeriponoB MHC oGnanaeT 3HaYMTEIBHONW YaCThIO JIOTHKH, KOTOPasl SIBJISETCS
o0IIel 17 MHOTUX Pa3sHOBHIHOCTEH CIOEB HEHPOHHBIX CETEi, OHAa BhIHECEHA B 0A30BBIN HMHTEP-
detic ILayer. Takas npakThKa BbIJEICHUS 0a30BbIX CYIIHOCTEH HA OCHOBAHWU aHAJIM3a MPU3HAKOB
OOIIHOCTH ¥ Pa3INYHOCTH HeoOXoanma, 4ToObl He nydmupoBath kof [6, 18]. Hacnennukamu man-
HOTO 6a30BOrO uHTepderica SIBJISTFOTCS KJIaCChI OneFoldActivationLayer u
MultiFoldActivationLayer.

Kak BUIHO U3 Ha3BaHMI 3TUX KJIACCOB, OHU JACKIAPUPYIOT TOJIBKO T€ UJICHBI, KOTOpbIE HE00XO0-
MBI JUIsl pealu3alyy JIOTUKU CJI0si HEHPOHHOM CEeTH B TOW YacTH, I/I€ OHU Pa3iWyHbl B CIyyae
MPUMEHEHHS OJHOCBEPTOUHOM M MHOrOCBEPTOUHOM (yHKuMU akTuBauuu. WuTepdeiicel [Layer,
10neFoldActivationLayer n IMultiFoldActivationLayer nipuBeieHbl Ha pUCYHKE ©.
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public interface ILayer
{
double[] Biases { get; }
double[,] Weights { get; }
int NumberOflnputs { get; }
int NumberOfNeurons { get; }
double[] FeedForward(double[] inputVector);
//HexoTopEIe wieHsl HHTepdelica OMyIIeH sl 114 KPaTKOCTH

l}mblic interface IOneFoldActivationLayer : ILayer

{ I0neFoldActivationFunction OneFoldActivationFunction { get; }
I}:;Ublic interface IMultiFoldActivationLayer : ILayer

{ IMultiFoldActivationFunction MultiFoldActivationFunction { get; }
¥

Pucynoxk 6 — Uatepodeiicer [Layer, [OneFoldActivationLayer u IMultiFoldActivationLayer

CrnenoBaHMe TPUHIMITY pa3feiieHUs OOBSABICHUS M peau3aldd IMPOTPAMMHBIX CYIIHOCTEH
MO3BOJISIET B JaTbHEHUIIIEM THOKO M3MEHATh (DYHKIIMOHAILHOCTh MyTEM HCITOJIb30BAHUS PA3HBIX pe-
anu3anuil 3aaHHbeIX nHTepdeiicoB. mmuemenTanus copMupoBaHHOTO HaGOpa UHTEPPECOB BbI-
MTOJTHEHA CJISTYIONTUM 00pa3oM.

Omna w3 peamusauuit  uHTepdeiica [OneFoldActivationFunction — 3T0  KIlacc
LogSigActivationFunction, KOTOPBII IPEACTaBJICH HA PUCYHKE 7.

public class LogSigActivationFunction :
IOneFoldActivationFunction
{

public double Activation(double parameter)
{
return 1.0 / (1.0 + Math. Pow(Math E, (-1.0 *
parameter)));

3

public double Derivative(double parameter)

double e = 1.0/ (1.0 + Math.Pow(Math.E, (-1.0 *
parameter)));
returne * (1.0 - e);
¥
}

Pucynoxk 7 - Knacc LogSigActivationFunction

Jloruka 3TOrO Kiacca JOCTAaTOYHO MPOCTa, MOITOMY MaTTepH «BHemIpeHue 3aBUCUMOCTEID)
(Dependency injection) [19, 20] B manHOM ciiydae He npuMmeHsieTcs. OIHaKO 3TOT KJIAcC CIY>KHUT
npuMepoM, 00pa3HO TOBOPS, HAYAILHOTO SJIEMEHTA IIEMOYKH 3aBUCUMOCTEH MEXIy JOMEHHBIMH
KJIacCaMH paccMaTpUBaeMOM MPOrpaMMHON OMOIMOTEKH.

B kmaccax,  uMIuieMeHTHpylommx — uHTepdeiicel  [OneFoldActivationFunction — n
IMultiFoldActivationFunction, npuMeHEHHAS JTEKOMIIO3UIUS TTO3BOJISIET COCPEIOTOUYUTHCS TOJIBKO
HA JIOTWKE BBIYUCIICHUS 3HaYeHWH (DYHKIMM aKTHBAIMK B 3aBUCHMOCTH OT MEPEJAaHHBIX MapaMeT-
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POB M BBIYMCICHUM 3HAYEHUM NMPOM3BOJHON NAHHOW (PYHKIMHU. DTO MOJHOCTHIO COOTBETCTBYET
IIPUHLIAITY €IMHCTBEHHOW OTBETCTBEHHOCTH JJISl OTJEJIBHOTO B3ATOrO KJlacca.
Crnenyromum JIOTHYECKUM OJIOKOM B pacCMaTpUBaeMoOil Jloruke siBisiercs ciioil Heiponos MHC.
Knacc OneFoldActivationLayer oka3aH Ha pUCYHKE 8.

public class OneFoldActivationLayer : Layer,
IOneFoldActivationLayer

public OneFoldActivationLayer(double[,] weights,
double[] biases, IOneFoldActivationFunction af)
- base(weights, biases)
{

//AMITTIeMeHTalHI KOHCTPVKTOPOE HE IIPHEEEHA
A/14 KPaTKOCTH

}

public IOneFoldActivationFunction
OneFoldActivationFunction

{

get

{

return oneFoldActivationFunction;
¥
¥

//ApyTHe WIeHSI KIacca He MPHBEJCHBI A4
KPaTKOCTH

3

Pucynox 8 - Kimacc OneFoldActivationLayer

Buano, yto oauH U3 mMapamMeTpPoB KOHCTPYKTOPOB JaHHOIO Kjacca — 3TO peald3aius
10neFoldActivationFunction. Peanu3anusi 3TOro Kjacca BBIITONTHACT JICJIETHPOBAHUE COOTBETCTBY-
IOIIMX BBIYHMCICHUN NEpPEJaHHON peanu3aiuu. st KpaTKOCTH MMIUIEMEHTauus Kiacca Layer He
MPUBOJUTCS, HO B HEH coaepkuTcs obmas 6a3oBast GyHKIIMOHATBHOCTD, crienuduyHas s CIos
Heriponos MHC.

AHaJOTUYHBIM 00pa30M 3aBUCHUMOCTH BHEIPSIETCS U ISl CBSI3KM HEHPOHHOW CETH B LIEJIOM, U
COCTaBJISIIOLIUX €€ cI0EB HepoHOB. KOHCTPYKTOp Kilacca MpUHUMAET B KaU€CTBE MapaMeTpa nepe-
YEHb CJIOEB, BXOJAILIMX B COCTAB HEMPOHHOMU CETH, @ BIOCJIEICTBHU JIEJIETUPYET BBIIIOJIHEHHUE MPs-
MO¥ mepefadu CUTHAJA OT CJOs K CIIOK, oOecreunBas MpsSMYIo Tepeiady CUTHAa 0 CETH B Iie-
JIOM.

Takum obpazom, Bcs oruka MHC, nexkommno3upoBaHHas OMUCAaHHBIM CITIOCOO0M, O0bEeTMHEHA B
0011y10 (hYHKITMOHAILHOCTH TTOCPEJICTBOM KOHIIETINH « BHE1peHue 3aBucumMocTei» (pucyHoK 9).

CoBOKYITHOCTB (DYHKIIMOHAJILHOCTEH, COOTBETCTBYIOIIAsA Jorkke ooyuenmss MTHC, peanuzoBana
cnenyromumM obpazom. Beinenen unrepdeiic /LossFunction. Pa3nuunbie UMITJIEMEHTAUN JAHHOTO
uHTepdeiica MO3BONSIOT MPUBHECTH B OMUCHIBAEMYIO OHMOIMOTEKY HCIOIb30BAHUE Pa3TUYHBIX
¢dbyuknuii motepsb. [locpencTBoM 00beKTa, UMIJIEMEHTUPYIOMIETO AaHHBIM WHTEepdeiic, onpenens-
IOTCS 3HAYEHUs1, HA KOTOPbIE KOPPEKTUPYIOTCS 3HAYEHUSI BECOB U C/IBUTOB.

HezaBucumo oT TOro, kakas UMIUIEMEHTAIUS CJIOsl HEHPOHOB UCHOJb3yeTcs (0HA U3 OMMCAH-
HBIX BBIIIE WIKA JOOABICHHAS B XOJe NOPaOOTKU OUONMOTEKH), ClOM HEWPOHOB MOXKHO HCIOIB30-
Bath B oOyuaemoit MHC mnpu BBIMOTHEHWM BCETO OJHOTO YCIOBHS: KJIACC, OMHMCHIBAIOIMINMA 3TOT
CIIOM, TOJIKEeH peanu30oBbIBaTh UHTEpdeiic /LearnableLayer. B noruke 3Toro kjiacca BBIIOIHIETCS
JIeJISTUPOBAHNE 33/1a4l BBIUYMCIICHHUS BEJIMUMHBI KOPPEKTHPOBKH BECOB M CIIBUTOB OOBEKTY, peaiv-
syrwoiuemy [LossFunction.
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public class FeedForwardNeuralNetwork : INeuralNet

{

protected List<ILayer> layers = new
List<ILayer=();

public FeedForwardNeuralNetwork(params
ILayer[] layers)

{

//AMIUIeMeHTalHA KOHCTPYKTOPa HE IMPHEBOJHTCA

A1 KPaTKOCTH

public IEnumerable<ILayer> Layers
{
get
{
return layers;
}
¥
public double[] ProcessInput(double[] input)
{
for (int 1= 0; 1 < layers.Count; i++)
input = layers[1].FeedForward(input);
return input;
b
¥

Pucynox 9 - Knace FeedForwardNeuralNetwork xak ognHa n3 peanuzanuii maTepdeiica INeuralNet

Wnurepdeiic ILearnableNeuralNet paciupsier uarepdeiic INeuralNet nepedHeM 4jaeHOB, HE0O-
XOJIUMBIX 17151 BhITIOJIHeHUs o0yuenus MHC.

Takum oOpazom, i monydeHus QyHKIHOHATBHOCTH oOyuyaemoit MHC moctatodHo BBINOI-
HUTH peanuszanuio uHrepdeiicoB ILossFunction, ILearnableLayer u ILearnableNeuralNet. B xaue-
cTBe mpumepa Ha pucyHke 10 mokazaHa omHa w3 peanusanuii ooyuaemoir MHC B Buae kiacca
LearnableFeedForwardNeuralNetwork.

Baxxno  oTmeruth, UTO  Takas  peanu3alus  SBIAETCS ~ HACJIEIHUKOM  KJacca
FeedForwardNeuralNetwork s npenoTBpanieHus yO0JIupoBaHus KOJa, OIMUCHIBAIOIIETO JIOTUKY
PSIMOTO MIPOXOKACHUS CUTHaJja. Kak ObL10 noApoOHO OIHMCAHO BBIILIE,
FeedForwardNeuralNetwork iHKancyaupyeT JIOTUKY U BCe HEOOXOAUMBIE CCBUIKH Ha OOBEKTHI IS
oOecnieueHus paboThI JIOTHKHU MPSMOTO MPOXOXKACHUS CUTHATIA.

3 MoaynbHoe TecTUpoBaHue

[Tpemaraemast Mmetoauka peanmzanun MMIHC obecneunBaeT npueMieMyto MpOU3BOAUTEIBHOCTD
Y TOYHOCTHh HEHPOHHBIX CeTel, 00yUEeHHBIX HA MacCHBaX JaHHBIX [21], a Takke JaET BOZMOXKXHOCTh
BBINOJIHATE SKCIIEPUMEHTHI, CBsI3aHHbIE ¢ anpobauueil paznuyabix konpurypamuiit UHC [22]. Tlo-
BBIIIICHUE KAaueCTBa CYIIECTBYIOUIETO KOJa IOCTUTAETCs MOoCpeAcTBOM pedakrtopunra [5, 23], tex-
HOJIOTHSI KOTOPOIO IPEAINOIAracT MPUMEHEHHE MOAYJIBHOIO TECTHPOBAHMS C MCIIOJIB30BAHUEM
IOHUT-TECTOB (unittesting). PaccmoTpum npeayiaraemyto aekommosuinto jiorku MHC ¢ Toukn 3pe-
HUS yA00CTBa peaan3alun IOHUT-TECTOB.

Jns mpuMepa mpoBeaéM TecTUpOBaHHWE JIOTHUKU Kiacca OneFoldActivationLayer. Onua u3
IOHUT-TECTOB, BBINOJHSIIOMNN MPOBEPKY KOPPEKTHOCTH MeTona FeedForward nanHoro kiacca,
NpUBEIEH Ha pucyHKe 1.
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public class LearnableFeedForwardNeuralNetwork :
FeedForwardNeuralNetwork, ILearnableNeuralNet

private List<ILearnableLayer> learnableLayers = new
List<ILearnableLaver=();

public LearnableFeedF orwardNeuralNetwork(params
ILearnableLayer[] layers) : base(layers)

learnableLayers.AddRange(layers);
¥
public IEnumerable<ILearnableLayer> LearnableLavers
{

get

{

return learnableLavers;
¥

}
public void ProcessError(double[] target, double alpha,

double momentum)
{
double[] error =
learnableLayers.Last() ErrorVectorFrom(target);
for (int 1 = learnableLavers Count - 1; 1 >=0; 1--)
error = learnableLayers[1].ProcessError(target,
error, alpha, momentum);
foreach (var layer in learnableLayers)
{
layer. UpdateWeights();
layer.UpdateBiases();
}
;
/HeKOTOpEIe PYTHe WIEHE! He NPHEeAeHk] 114
KpPaTKOCTH

}

Pucynox 10 - Kiiacc LearnableFeedForwardNeuralNetwork

Jlerko BUAETH, YTO MOJAMEHOM JIOTMKU BBIYHCICHUS (DYHKIUU aKTUBAIIUU (UMILJIEMEHTALIUSI UH-
tepdetica [OneFoldActivationFunction) B X0 TECTUPOBAHUS MOXXHO TPOBEPHUTH JIOTHKY PaOOTHI
metoza FeedForward knacca OneFoldActivationLayer He3aBUCUMO OT APYTUX KJIacCOB. DTO OYECHb
yI00HO, T.K. MO3BOJISIET JIETKO JIOKAJTU30BAaTh OIMOKH B KOJE M BHOCHTH KOPP EKTUPOBKH.

TakuM xe 00pa3oM MOXXHO TPOBEPUTH KOPPEKTHOCTH HUCIOJIB30BAHMS XPAaHUMBIX JaHHBIM
KJIACCOM BECOB, JIOTHKY BBIYHCIICHHS ITOJISI HHIYIIUPOBAHMS BXOJHBIX 3HAYCHUU I (DYHKITUH aK-
tuBanuu. [Ipu 3TOM 10CTaTOUYHO UCTOIB30BATH B KAUE€CTBE, KAK HX YaCTO HA3BIBAIOT Ha MPAKTHKE,
TECTOBOrO TyOnépa MOCTaTOYHO MPOCTYIO YCIOBHYIO peanusanuio uHTepdeiica /OneFoldActiva-
tionFunction.

AHaJOTUYHBIM 00pa30M YIPOINASTCsl TPOBEepKa peanusanuu uHTepdeitca INeuralNet xnacca
FeedForwardNeuralNetwork. 1lyTém BHeIpeHUs: 3aBUCUMOCTH B BHUJIE TECTOBBIX AyOJIEPOB, Mpel-
CTaBJICHHBIX B BHJIC 3HAYUTEIHHO YIPOIIEHHBIX UMILIEMEHTau uHTepdeiica /Layer, TETKO Mpo-
BepsieTcs JIoTHKa paboTel knacca FeedForwardNeuralNetwork. Tlono6HOE pa3aeneHue MO3BOJINIIO
JIEKOMITO3UPOBATh JOCTATOYHO CIOXKHYIO JOrHKY padoTrel MHC B HECKONIBKO OTHOCHTEIHHO HE3a-
BUCUMBIX OJ10KOB. [Ipu 3TOM Kax/Iblif U3 HUX UMEET CBOI0 CEMAHTHUYECKYIO 11€JI0CTHOCTh B COUYeTa-
HUHU C YMEPEHHOW CII0KHOCTHIO.
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[TestMethod]
public void OneFoldActivationLaverFeedForward()
{
//Arrange
double[,] weightMatrix = new double[,] { { 1,1, 1,1
BALLLILGE
double[] biasVector = new double[] { 1,1 };
OneFoldActivationLayer layer = new
OneFoldActivationLayer(weightMatrix, biasVector, new
DummyOneFoldActivationFunction());

/[Act

A 1M e e T AT A A 11

UUUUIC] | VULpUL = 1dYC1.I COUL UL WALULTICW UUUUIC] |
lﬁ 23 3? 4 });

Assert. AreEqual(11, output[0]);
Assert AreEqual(11, output[1]);
}

Pucynox 11 - FOnut-Tect, npoBepsromuii KOppeKTHOCTh MeTofa FeedForward xnacca OneFoldActivationLayer

3aknroyeHue

BrinosiHeHHas peanuzanus 1eKOMIO3UIMU TporpaMMHoi Joruku MHC onupaeTcs Ha UCHOJIb-
30BaHHE O0BEKTHO-OPUEHTHPOBAHHOW Mapa urMsel. [IpeanoxenHoe pasaesneHne nIporpaMMHON JIo-
I'MKM MEX]y KjaccaMu U obecriedeHue ciaadoil CBA3aHHOCTH MEXIy HUMHU YIPOLIAeT MpOoLece Mo-
UCKa oHMOOK B KO/ie, AefaeT Ko 0oJiee yIpaBisieMbIM, TIOBBIIIAET TPOAYKTHBHOCTD pa3padoTInKa
pu npoBefeHnu pedaxropunra. [lpuBenéHuble mpuMepsl JEMOHCTPUPYIOT, KaK pallMOHaNIbHAs Je-
KOMIIO3UIIUS JIOTUKM Ha CEMaHTHYECKH HE3aBHCHUMBIE MEXAy co00i OJOKM B COUYETAHUU C IpUMe-
HEHMEM KoHUenuuu «BHenpeHue 3aBucumMocTei» crocoOCTByeT OONbLIEH CTPYKTypUPOBAaHHOCTU
KOZa.

[TpennaraeMplii moaxon K AeKoMno3uuuu nporpaMMHoOil jJoruku MHC MOXHO IpUMEHUTH K
HIMPOKOMY CIEKTPY pa3IM4YHbIX HEMPOHHBIX CETEH: KOHBOJIIOLMOHHBIE U 1€ KOHBOJIIOLMOHHBIE CE-
TH; CETH, COAEPIKAIUE OJHOBPEMEHHO KOHBOJIOLMOHHBIE U IOJHOCBSI3aHHHBIE CIIOM HEMPOHOB; U
T.1. [Ipu 3TOM enuHOOOpa3ue peanuszaluu pa3IMyHOro poja ceTeil 00ycllaB/IMBaeT yNpOIIeHUe UxX
[TIOHUMAaHUs1, CHHYKAET TPY03aTPaThl HA COIIPOBOXKICHUE U PA3BUTHE PEATU3YIOLIET0 UX KOJA.
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Abstract

The article presents a decomposition of neural networks logic for its implementation as a set of loosely coupled domain
classes. The structural and functional decomposition of logic are considered. The technique of program logic decompo-
sition is illustrated by UML diagrams. The implementation an artificial neural network’s logic in the C # language
based on object-oriented approach is briefly described. A similar implementation was used in the design of neural net-
works configurations for subsequent training, operation, and experimentation. The proposed separation of program log-
ic between classes, as well as providing weak connectivity between them simplifies the process of errors localization in
the program code, makes the code more controllable, besides increased developer productivity. The examples demon-
strated in the article show how the rational decomposition for neural network program logic with semantically mutually
independent units in combination with "Dependency injection" concept, contributes to a more structured code. The new
result is the application of object-oriented decomposition for neural network logic, which allows to significantly simpli-
fy the process of designing code. An example of testing the neural network decomposed logic is presented. The pro-
posed approach to decomposition of artificial neural networks program logic can be applied to a wide range of different
neural networks, such as convolutional, deconvolutional networks, the networks containing fully connective layers of
neurons. In this case, the uniformity of implementation of neural networks to simplify their understanding of the causes
reduces labor costs for maintenance and development of implementing their code.
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Citation: Girin RV, Orlov SP. Object-oriented decomposition of artificial neural network’s program logic [In Russian].
Ontology of designing. 2018; 8(1): 110-123. DOI: 10.18287/2223-9537-2018-8-1-110-123.

122 N127)/2018, v.8, Ontology of Designing



P.B. I'upun, C.I1. Opnos

References

[1] Hykin S. Neural Networks. A Comprehensive Foundation. 2nd Edition. Prentice Hall; 1999.

[2] Rassell S, Norvig P. Artificial Intelligence: A Modern Approach, 3rd Edition. Pearson Education; 2010.

[3] McCulloch WS, Pitts W. A logical calculus of ideas immanent in nervous activity // Bull. Math. Biophis., - 1943. —
v.5. —p.115-133.

[4] Fowler M. Patterns of Enterprise Application Architecture. Addison-Wesley; 2002.

[5]1 Jacobsen I, Christerson M, Jonsson P, Overgaard G. Object Oriented Software Engineering: A Use Case Driven
Approach. Addison-Wesley/ACM Press; 1992.

[6] Gamma E, Helm R, Johanson R, Vlissides J. Design Patterns: Elements of Reusable Object-Oriented Software.
Addison Wesley Professional; 1994.

[71 Booch G. Object-oriented analysis and design with applications. 3rd Edition [InRussian]. - Moscow: 1.D. Williams;
2008.

[8] Richter J. CLR via C#, 4th edition. Microsoft Press; 2012.

[9] OpenNN, Project Site. - http://www.opennn.net

[10] Yangqing J. Caffe, Project Site. -http://caffe.berkeleyvision.org

[11] Nielsen M. Neural Networks and Deep Learning, free online book. - http://neuralnetworksanddeeplearning.com
[12] Vasilev 1. Java deep learning library, project repository. - https://github.com/ivan-vasilev/neuralnetworks

[13] Rumelhart DE, Hinton GE, Williams RJ. Learning Internal Representations by Error Propagation. Parallel Dis-

tributed Processing:explorations in the microstructure of cognition.Cambridge, MA: MIT Press 1986; 1: 318-362.

[14] Goodfellow I, Bengio Y, Courville Y. Deep learning. - http://www.deeplearningbook.org

[15] Sedgewick R, Wayne K. Algorithms. 4th Edition. Addison-Wesley Professional; 2011.

[16] Mittal S, Vetter J. A Survey of CPU-GPU Heterogeneous Computing Techniques. ACM Computing Surveys

(CSUR) 2015; 47 (4): 1-35.

1 Booch G, Rambo J, Jacobson I. The Unified Modeling Language. Users Guide. Addison-Wesley; 2005.

] Troelsen A, Japikse P. Pro C# 7: With NET and .NET Core. 8th Edition. Apress; 2017.

] Seemann M. Dependence Injection in .Net. Manning; 2011.

20] Fowler M.  Inversion of Control  Containers and the Dependency Injection  pattern. -
https://www.martinfowler.com/articles/injection.html

[21] Grother P, Hanaoka K. NIST Special Database 19 Handprinted Forms and Characters, 2nd Edition. National Insti-
tute of Standards and Technology; 2016.

[22] Girin RV, Orlov SP. Two-stage normalization of output signals of artificial neural networks [In Russian]. Bulletin
of Samara State Technical University. “Technical Sciences” 2017; 4(56): 7-16.

[23] Fowler M. Refactoring: Improving the Design of Existing Code, 1st Edition. Addison-Wesley Professional; 1999.

[17
[18
[19
[

CBepeHunsa 06 aBTOpax

Tupun Poman Buxmopoeuu,1979 r. poxnenus. Oxonann CamapcKkuii rocyIapCTBEHHBIA TeX-
Hudecknit yamBepcuteT B 2003 1. Paspabortumk mpoektoB B kKommanmn OOO «MHTEmmeKT
Co¢r», Camapa. Corckaresib y4eHOI CTENEHN KaHAWAaTa TeXHHYecKuX Hayk npu Camapckom
roCyIapCTBEHHOM TEXHHYECKOM yHHuBepcuTere. OONacTh HaAy4YHBIX HHTEPECOB — HEUPOHHBIC
CCTU U UX MPUITIOKCHUA.

Roman Victorovich Girin (b. 1979) graduated Samara Technical State University in 2003.He is
project developerof OOO “Intellect Soft”, Samara. He is grandaunt to the degree of
Cand.Tech.Sci. at the Samara State Technical University. The field of
scientific interests is neural networks and their applications.

Opnoeé Cepzeii Ilagnosuu, 1946 . poxnenus. Oxoxnumn KyiOpimmes-
CKUIl TONMUTeXHHYECKUH MHCTUTYT B 1969 r., n.1.H.(1991), mpodeccop.
3aBenyrommii kadenpoil «BeruucnurensHas TexHuKay CaMapcKoro rocyJapcTBEHHOIO TEXHU-
4ecKoro yHuBepcuteTa. UneH MexayHapoIHOH akageMuu HH(OpMaTH3aLUK, YWIEH MeXIyHa-
poxHoro odmectsa IEEE. B crincke Hay4HbIX TpynoB 6ojiee 180 paGboT B 001acTH KOMIIBIOTEP-
HBIX TEXHOJOT'MH, MOJIEIMPOBAHUS CIOXHBIX CHCTEM, CO3[aHUs HHTEIUICKTYalbHBIX CHCTEM
MOJI/ICPKKH MPUHSTUS PELICHUH B TEXHUUECKHUX U COLMAIbHBIX CHCTEMaX.

Sergey Pavilovich Orlov (b. 1946) graduated from the Kuibyshev Polytechnic Institute in 1969,
D. Sc. Eng. (1991), professor. He is Head of Computer Technology Department of Samara State
Technical University. He is member of International Informatization Academy and IEEE member. He is co-author of
more than 180 publications in the field of computer technology, complex systems simulation, knowledge based decision
support systems in technical and social systems.

OHTONOTHS MPOSKTUPOBAHUS, TOM 8, Nel(27)/2018 123



Oumonoeus mepmMuHa «NPUHYUn cCoemecmumocmu) 6 pecmaspayuuOHRHOM npoeKmupoeaHuu

YAK 72.01

OHTOINOIrnA TEPMUHA «NMPUHUWUIMT COBMECTUMOCTW»
B PECTABPALIMOHHOM NPOEKTUPOBAHUA
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Canxm-IlemepbOypeckuil 20cy0apcmeenblil apxXumeKmypHo-CmpoumenbHolil YHUGepCUmen,
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AHHOTauun

B crartbe 00cykmaeTcss BONpOC akTyalbHOCTH TEPMUHOJIOTHYECKOI 0a3bl COBPEMEHHOI'O pecTaBpalliOH-
HOTO NPOEKTHPOBaHuUs. B kauecTBe nmprMepa paccMaTpruBarOTCsl TEPMUHBI COBMECTHMOCTBY» M KIIPUHIINT
COBMECTUMOCTH», 0003HAYAIOTCSI UX TOHSTUIHBIE TPOCTPAHCTBA, PACKPHIBACTCS CYIHOCTh TPUMEHEHHS
JIAaHHBIX TepMUHOB. Ha OocHOBe aHaimM3a OCHOBHBIX TEPMUHOJIOTHUECKHX JACHUHMIMMA, MMOTYYESHHBIX W3
ciioBapel, y4eOHNKOB M HAyYHOH JIMTEpaTypbl, 0003HAYCHBI OHTOJIOTMYECKUI U THOCCEOJIOTHUECKHUI ac-
TIEKTHI TIOHSTHUSI COBMECTUMOCTBY, KaK (pyHJaMEHTaIbHOTO MPUHIMIIA PECTaBPAllMOHHOTO MPOEKTHPO-
BaHMsA. Ha ocHOBe aHanM3a JIMHMBUCTUYECKUX PAa3JIMUUi MOHITHS «COBMECTHMOCTBH» B PYCCKOM, HTa-
JIBTHCKOM M @HTJIMHCKOM SI3bIKAX BBISBJICHBI CYIIHOCTHBIC PA3IMYHs B yIIOTPEOJICHNHN JAHHOTO TEPMUHA,
a TaK K€ B PEIN3allli «IIPUHIMIIA COBMECTHMOCTH» B PECTABPALMK TTaMSTHUKOB apXHTEKTypbl. Pac-
CMaTpHBaeTCs MpobdIeMa MOHNMAHUS TEPMUHA «COBMECTUMOCTBY, B 3aBUCHMOCTH OT CTPAHBI U SI3bIKA, Ha
KOTOPOM JIaHHBIA TEPMHUH TpPaKTyeTcs. B craThe mpeisiokeHo HOBOE OINPEACICHUE TIOHSTUSI «COBMECTH-
MOCTb», PEKOMEH/1yeMOe K BKIIFOUECHHIO B CJIOBAPh PECTaBPATOPA-IIPOCKTAHTA.

Knrwuessie cnosa: pecmaspayuorHnoe npoekmuposanue, COBMeCmuMocmaos, «NPUHYUNn COBMecmumocnuy,
NOHAMULIHBII annapam, mepmuHnOolOcusL.

Lumuposanue: Ecoposa, O.A. OHTONOTUSI TEPMUHA IIPUHLHUII COBMECTUMOCTH» B PECTABPALMOHHOM
npoektupoBanun / O.A. Eroposa // Onronorus npoextnpoBanust. — 2018. — T. 8, Nel1(27). - C.124-133. —
DOI: 10.18287/2223-9537-2018-8-1-124-133.

«.npunyun coemecmumocmu. B HéM oTpakéH 0ObEKTHBHBIN 3aKOH CY-
IIECTBOBAHMUS JIFOOOTO LIEIOCTHOI'O SIBIEHHSI, © OCOOCHHO TAKMUX BBICOKO-
LEJIOCTHBIX CHCTEM, KaK JKUBBIC, COIMAIBHBIC, TEXHUYECKHE CHCTEMBI.
CyTb IaHHOTO 3aKOHA ...: HEOOXOJUMBIM YCIOBHEM CYILECTBOBAHHS Iie-
JIOCTHOTO 0OBEKTa SIBISIETCSI COBMECTHMOCTH €r0 KOMIIOHEHTOB JAPYT C
JIPYTOM, T.€. 4TO0bI OHH COPATAIHICH, HE OTTOPraIH APYT APyray’

Anmoniox I'.A., doxmop urocoghckux nayx,
npogeccop (Berapyco, Munck)

BBepeHue

[ToHsATHE «COBMECTHMOCTB)» BCTPEUAETCs B pazHbIX chepax xu3HH. [Icuxonorunyeckast U Kyjb-
TypHasi COBMECTUMOCTh, COBMECTUMOCTh MAaTepUAIOB U KOHCTPYKIHM B CTPOUTEIHCTBE, MEXKIIUY-
HOCTHAasi COBMECTUMOCTb, MEJUIMHCKAs COBMECTHMMOCTb, COBMECTUMOCTb TEXHUKH, TEXHOJOIHH,
MIPOrpaMMHOT0 o0ecriedeHus: u np. BaKHOCTh COBMECTUMOCTH BO3pacTaeT MPOMOPLUUOHAIBLHO PO-
CTy TEMIIOB TEXHMYECKOI'O Pa3BUTHsA, oOMeHa nHpopManuel u mnpoueccy riaodamuzanuu. [Ipu pe-
LIEHUH BOIIPOCOB, CBSI3aHHBIX C COBMECTUMOCTBIO, YAaCTO BO3HUKAIOT CIOPHI U HEAOMOHUMAHMS,

' Aumomiox T'A. TIpHHIAI COBMECTHMOCTH B COLHATLHOM TIPOSKTHPOBAHMH // BCeCOro3Has HaydHO-TEOPETHUECKAs KOH(pEPEHIHs
1o (yHIaMEHTAILHOW MeXJUCIHMIUTMHAPHOI pobiieme «Oprann3anus 1 ynpasienue». — Te3. qokir.- MuHck, 13-15 Host6ps 1989 .
- C. 154-159. lonoaneno peoakyueii.
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O.A. Ezoposa

MOCKOJIbKY TPaKTOBKa JIaHHOTO TEpPMHHA HEOJHO3HauHa. OCOOEHHO 3TO KacaeTcs BOIIPOCA COBME-
CTUMOCTHU T€OPETUYECKHUX MOHATUI M KOHUENIUI, Ha KOTOPBIN BIMAET pazHOOOpa3ue KyjibTyp, Xa-
paxkTepoB, 00bIYAEB, TPATULMHA, MPO(ECCHOHATBFHOTO M0IX0/1a, YEJIOBEYECKOT0 BOCIIUTAHMS, a TaK-
K€ MOJIMTHKA roCyAapcTBa U HacTpoeHus couryMma. Cutyanus ycyryonsercs TeM, 4TO TEPMUHOJIO-
r'us U e€ B3aUMOIEPEBObl Ha SI3bIKM Pa3HBIX CTPaH HE SABISIOTCS aOCOIIOTHBIMHM 3KBHBAJCHTAMU
ApyT ApYTy.

B xaptun «Jla Bannerra» 2011 rona [1], noCBAIEHHON COXPAaHEHUIO U YNPABICHUIO UCTOPH-
YECKUMU FOpOJIaMH, JISHTMOTUBOM IPOXOAUT TeMa coBMecTUMOCTU. OHa 00BsBIsAETCS 00s13aTENb-
HBIM YCJIOBUEM B3aMMOJICHCTBHS COBPEMEHHOI'O YeJOBEKa M OOLIecTBa C UCTOPUYECKOH Cpesloi.
Heo6xoauMocTb COBMECTUMOCTH 0003HAUECHA.

Ilenb AaHHOMN CTAThU - MPOCIEAUTH COOTHOUIEHNUE U B3aUMOCBSA3b Je(PUHUIMNA TEPMHUHA «COB-
MECTUMOCTb» Ha Pa3HbIX S3bIKAX (PYCCKOM, UTAIbSHCKOM W aHIJIMMCKOM), JUISl TOTO, YTOOBI Kak
MO’KHO TOYHEE BBISIBUTH PA3HHUILY B S3bIKE M IPAKTUYECKOM IPUMEHEHUH YKa3aHHOTO TepMHUHA.

1 Tlpo6nema TepMUHOMOIrMU B HayKe U pecTaBpaLMOHHOM NPOEKTUPOBaHUU

TepMHH - 3TO CMBICIOBOE PO CHELHUAIBHOTO S3bIKa, EPEJAIOIIEE OCHOBHYIO COAEpKATENb-
Hyto uHdopmanuio. B pesyibTare pocta HAy4YHO-TEXHUYECKOTO 3HAHUSA TMOSABIISIOTCS HOBBIE CJIOBA,
6omee 90% U3 HUX - cneyuanvHvle cl06a, T.e. TEPMHUHBI U UX ompenenenus [2]. Ot cnoB obmenpu-
HATOM JIEKCUKM OHU OTJIMYAIOTCS CIELHMATU3UPOBAHHOCTHIO 3HAYEHHS] M TOYHOCTHIO. CTaHOBSCH
TEpPMUHAMH, CJIOBa 0OPETAIOT HEOOXOJUMYIO OJJHO3HAYHOCTh, 0003HAYAIOT TO WJIM MHOE JIeHCTBHE
WM TIOHATHE, YTOYHSIOT €ro, OTIENSIOT OT CMEXHBIX. KpomMe 0/THO3HAYHOCTH, K TEPMUHAM TpPEb-
SIBJISIOTCA CJIENIYIOIIME TpeOOBaHUs: JOCTYIMHOCTb, KPAaTKOCTh M TOYHOCTh. Hapylienuwe gaHHBIX
HOPM IMPUBOJIUT K TOMY, YTO TEPMUHOJIOTHSI CTAHOBUTCSI HEMMOHSTHOM [3].

B pecraBpalinoHHOM NPOEKTUPOBAHUM PA3BUTHE MOHITUITHOTO alrapaTa HampsMylO CBS3aHO C
000CHOBaHMEM NPOEKTHBIX MPEUI0KEHHUH, C BBIOOPOM TEXHOJIOIMM U METOJIUK MPOBEAEHUS padboT
Ha MaMsTHUKE. Y cTapeBllas TEPMUHOJIOTHS YCIOXKHSIET MPOLECC HAyYHOU KOMMYHUKALUU, JTUIIAET
€ro y4aCTHUKOB BO3MOXHOCTH BECTU KOHCTPYKTHUBHBIHN Auanor. OCHOBOIOIAralonIfi TEpMUH «pe-
CTaBpalUs» - 10 CHX MOp HE YHU(PHUIIMPOBAH, TPAKTYETCS MO-Pa3HOMY, B 3aBUCUMOCTH OT HCTOYHHU-
Ka, TOUYKH 3peHus aBTopa, cepbl mpumeHeHus. TepMuH GopMUPOBAJICS B TEUCHHUE JIOJITOTO BpeMe-
HU, COOTBETCTBEHHO TOMY, KaK pa3BUBajach pecTaBpallMOHHAs MPAKTUKA, HEOJHOKPATHO MEHSI
CBO€ 3HaUEHUE.

B nocnennee BpeMsi B pycCKOW TEPMHHOJIOTUU MOSIBISIETCS MHOTO HOBBIX MOHSITUM, 3aUMCTBO-
BAHHBIX U3 MHOCTPAHHBIX SA3BIKOB, MIPEUMYIIIECTBEHHO €Bporneiickux. HekoTopsie 3anMCTBOBaHHBIE
WM TiepeBeIEHHBIC MHOCTPAHHBIE TEPMUHBI HHTEPIPETUPOBAHBI CIUIIIKOM 0000IIEHHO WU HEBEP-
HO. DTO MPOUCXOJIUT, €CIU Y MOHATHUSI HA MHOCTPAHHOM SI3BIKE €CTh HECKOJIBKO OTIMYAIOIINXCS TIO
CMBICIly M OTTEHKYy ompezaesieHuid. Ecin ocHOBOW AJig mepeBoJa Ha PYCCKHUM SI3bIK CTaHOBUTCS
TOJILKO OJTHO W3 HUX, @ HE COBOKYITHOCTH CMBICIIOB KaXJIOTO, TO GOPMYITUPOBKA pycHpHUIIMPOBaH-
HOTO TePMHHA OKa3bIBAETCsl OAHOOOKON M HEe packphiBaeT ero cyTu. Cdepbl ero mpuMeHeHus OKa-
3BIBAIOTCSI OTPAHUYECHBI.

CrnoxxHasi cuTyalus MOKET BOZHUKHYTh U C HCKOHHO PYCCKMMU clloBaMU. BeTpeudaroTcs ompe-
JIEJIEHUs, HE PacKpBIBAIOIIKME CMBbICIA TepMUHA. Ecau coBO mepexoauT U3 paHra odueynorpeou-
TEJNbHBIX B CHEIHAlbHBIC, BOSHUKAET MOTPEOHOCTh €ro HIeHTU(UKALUK B HAy4HOU cdepe, HeoO-
XOJIMMOCTh B YTOYHEHHUH €ro 3Ha4YeHMs. PycCKuil A3bIK pacrojiaraeT BO3MOXKHOCTBbIO TOUHO Tepe-
JlaBaTh CMBICIIOBBIC M CTHJIMCTUYECKHE OTTEHKH. [103TOMY BOMPOC HEOAHO3HAYHOCTH HEKOTOPBIX
TEPMHHOB, CBSI3aH CO CIENU(UKON HAITMOHATHHOT'O MBIIIICHHSL.

Ecnu TepMuH CTaHOBUTCS YacTO yHOTPeOUMBIM, OCOOEHHO Ha MEXIYHApOJHOM YpPOBHE, a €ro
oTpeJIeJICHUE HA PYCCKOM SI3bIKE SBJISIETCS] HETOUHBIM MJIM HEMOJIHBIM — 3TO CYIIECTBEHHO 3aMe/Is-
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€T MPOLIECC PAa3BUTHUS, COBEPILICHCTBOBAHUS TEOPETUUECKOM 0a3bl 1 OOMEH ONBITOM MEXK]y CTpaHa-
Mu. TpynHOCTP M HEOJHO3HAYHOCTH ITIEPEBOJA MOTYT OKa3aThCs TPETSTCTBUEM, a MOTYT CTaTh
KJIFOUOM K PELICHUI0 (yHAaMEHTAIbHBIX IPOOIeM TEOPETUUECKOro 3HAHUs, TIOMOYb BEPHO MHTEP-
NPETUPOBATH U aJAaNITUPOBATH TEPMHH U €TO OTIPEIeICHNE K HAIIMOHATBHOMY MEHTAIUTETY.

SIpKUM IpUMEPOM SIBISIETCSI CIIOBO «COBMECMUMDBLLLY - MAKOU, KOMOPbIU MOICHO C YeM-HUOYOb
coemecmums [4]. Hanbomnee yacto BcTpeuaroiieecs OnpeesieHlHe TEPMIUHA «COBMECTUMOCThY UMe-
€T CTOJIb )K€ JIAKOHUYHYI0, MaTOMH(GOPMATUBHYIO (OPMYITUPOBKY, KOTOpasi HE a&T UCUYEPIIbIBAIO-
IIEr0 NpeACTaBICHUs O ero 3HaueHun. [loo0Has cuTyanust IPOUCXOINT, KOTAa TEPMUH PUBHECEH
U3 JAPYTUX Hay4dHbIX cdep W He ObLI aJanTHpPOBaH K KOHKPETHOW 00JacTH, B paccMaTpUBaeMOM
ciydae, 1Ji 00JacTH pecTaBpalliOHHOIO IPOEKTUPOBAHUS.

2 [loHATNA «COBMECTUMOCTb» U «NMPUHLUN COBMECTUMOCTUY
B pecTaBpauuu NnaMATHUKOB apXUTEKTYpPbl

«IIpunun coBmectumocTi» OblT 0003HaueH B 1964 rony B Benenmanckoit xapruu [5]. dan-
HBIN TOKYMEHT BO3HHMK OTYAcTH OJjaroaapsi TCOPUH, KOTOPYIO MPEATIOKUIT U3BECTHBIA UTATbIHCKUN
pectaBparop Yesape bpanau [6, 7]. On 0003HaYan YeThIPE TIABHBIX MPUHIIUITA: TIPUHIUT OTIMYH-
MOCTHU, MPUHIMUI OOPATUMOCTH, MPUHIUI MUHUMATIbHOIO BMEIIATEIbCTBA U MPHUHIIMII COBMECTHU-
moctu. [Ipu 3TOM ciemyer oOpaTuTh BHUMaHUE HA TO, YTO €CIU C MEPBBIMU TPEeMsl PUHIIUTIAMU
neso oocTouT Oosiee-MeHee MOHSATHO, TO «IIPUHIUI COBMECTUMOCTUY» - 3TO O0OBEKT HEMPEPhIBHBIX
00CyXIeHUH, CIIOPOB U TIPOTHBOPEUHIA.

PykoBomurens kadenpsl pecraBpanuu YHHBepcuTeTa LaSapienza, mpodeccop [xoBaHHU
KapOoHapa ToBOpUT 0 TOM 4YTO, COTJIACHO JAaHHOMY MIPHUHIIAITY BCE HOBBIC BKIFOUCHHUS JOKHBI CO-
CyIIECTBOBAaTh U B3aMMOJECHCTBOBATh C MOJJIMHHBIMHU YacTSIMHU MaMITHUKA, HE PUCKYs HaBPEIHUTh
¥M, KaK 9TO TPOUCXOJWT, HAMpPUMEp, MPH HEMPAaBHILHOM HCIOJIB30BaHUS OETOHA B HEMOCPE-
CTBEHHOM OJIM30CTH WM TIPH KOHTaKTe ¢ ppeckamu [§].

CerojHsi pecTaBpaTtopbl 00Jiee OCTOPOKHBI B OTHOIIIEHHH COBMECTUMOCTH. B CBOE Bpems cuu-
TaJ0Ch, YTO CYNEPCTOMKHE U BHICOKOTEXHOJOTUYHBIE MATEpUabl UACAIBHO MOIXOIAT JJI PECTAB-
PaIMOHHBIX paboT, HO ATO HE Bceraa Tak. CUuTaercs, 4TO MaTepuall I0JDKEH UMETh MOJA00HbIe Xa-
PaKTEpPUCTUKH WM Jake 4yTh OoJiee HU3KHE MOKa3aTeNn 0 CPAaBHEHUIO C JPEBHUM (TIOUIMHHBIM,
HCXOJHBIM) MaTepuaioM, TaKk YTOOBI B Cydyae BHEIIHEro HEOJIAronpusATHOrO BO3JEHCTBHUS HA Ma-
MATHUK apXUTEKTypbl CHaydajga U3MEHEHHSAM IOJBEPTajCh HOBBIE BKJIIOYEHUS, a TOJBKO IOCIE
3TOT0 caM NaMSTHHUK.

Mpeicib 0 He0OXO0IUMOCTH COOJIOICHUS TIPUHIIAIIA COBMECTUMOCTH TIPOCTICKUBACTCS HE TOJb-
KO B MHOCTPAHHBIX MCTOYHHUKAX, MOCBAILIEHHBIX BOMpocaM pecTaBpaiuu. OTeuecTBEHHbIE PEeCTaB-
paTophl Tak K€ CUYMTAIM, YTO TOJ00p MAaTepUaNIOB ISl TIPOBEICHUS PECTaBpalliU JTOJDKEH MPOU3-
BOAUTHCA ¢ yuéToM crnienuduku qaHHOU ceprl. B mocoOum 1uist apXUTEeKTOPOB-PECTABPATOPOB HE-
OJIHOKPATHO YIMOMHHAETCS 0 HEOOXOAMMOCTH Y4€Ta COBMECTUMOCTH MATEPUATIOB U KOHCTPYKIIMMA
IIPY pECTaBpaLlii NaMATHUKOB apXUTEKTYpHI [9].

OrnucaHHbIe TTPUMEPHI TTOKA3bIBAIOT, YTO COBMECTUMOCTH MaTE€pPUAJIOB M COBMECTUMOCTH KOH-
CTPYKUHUN yaensercs Ooibllloe BHUMaHHE. DTO T€ YaCcTH PECTaBPALMOHHOTO MPOEKTa, Pe3yJbTaT
KOTOPBIX MOKHO OIICHHTHh BU3yajbHO. HO, 70 MOMEHTa peain3anuu yTBEP>KIEHHBIX MPOCKTHBIX
IpeJIOKEHUH B pa3pabOTKe Y apXUTEKTOPOB-PECTaBPATOPOB OCTAETCS eMIE LETbIi PsiZ BOIPOCOB O
COBMECTUMOCTH HEOJIOTMYECKON: UCTOPUYECKOM, COLMAIBHOM, IICUXOJIOTHYECKOW U KYJIBTYPHOM.
Hu ogHO cyxJeHue, B OTCYTCTBHM YNOPSAOYEHHON CHUCTEMbI KATErOpUil COBMECTUMOCTH, HE MO-
KET OIHO3HAYHO BOCIPHHUMATHCS KakK IMpaBWIbHOE WK omuboyHoe. COBMECTHMOCTh 00pasa,
(byHKIMH, 00BEKTa U Cpebl TOJKHBI PACCMATPUBATHCS WHAMBHIYAIbHO HA KaXXIOM apXUTEKTYp-
HOM TaMATHHKE. [ J1aBHBIN KpUTEPH COBMECTUMOCTH - TapMoHust. OHON U3 OCHOBHBIX OHTOJIOTH-
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YCCKUX 3aaa4 COBpeMeHHOfI peCTaBpaHHOHHOﬁ TCOPHU ABJIACTCA CO3JaHUC U ONMUCAHUC aAJIrOPpUTMaA
BBIABJICHUS IIPHU3HAKOB, B COBOKYITHOCTU IMPUBOAAIIHNX K HEJIOCTHOMY BOCIIPUATHIO APXUTCKTYPHO-
T'0 IaMATHHKA U IIO3JHUX I[OHOJ'IHCHI/II\/'I.

3 AHanus nekcu4eckux sHa4eHUN TepMUHA «KCOBMECTUMOCTb»
B Pa3HbIX A3bIKOBbIX rpynnax

Ha cerogusimnuii 1eHb HE CYIIECTBYeT MCTOYHHKA, B KOTOPOM JaHO UYETKOE, OJHO3HAYHOE
OIIpE/ICJICHUE TOHATUIO «MPUHUUN COGMECIMUMOCHU) B ApXUTEKType U pecTaBpauuu. Jlaxe Tep-
MUHA «CO8MECMUMOCHIbY) B CTICLIUATH3UPOBAHHBIX aPXUTEKTYPHBIX, CTPOUTENBHBIX U pecTaBpally-
OHHBIX CJIOBAPSX HET.

Y4eOHUK M0 SKOHOMHKE MPEANPUATHS COIEPKUT CIIEAYIoIIee ONpeaesieHUue: MPUHITUI COBMeE-
CTUMOCTH - 3TO «IIPUHIMI, peaau3anusi KOTOpOoro o0ecneuynBaeT Co3aHUe €IUHCTBA COCTABIISAIO-
IIMX TPOU3BOJICTBEHHBIN Tporiecc 35eMeHToB» [10]. Ilo apyrum MCTOYHMKAM MPUHIIUIT COBMECTH-
MOCTH - 3TO «MEXIyHAPOIHBIM MPUHIUI OyXTaaTEPCKOTO y4eTa, SBIISIONINICS UCXOAHBIM MOMEH-
TOM B MOCTPOCHHM OyXralTepCKUX CHCTEM, MOAYEPKUBAIOLIUMN HEOOXOJUMOCTh COBMECTUMOCTHU
MOCTIeTHUX C OPraHU3aIlMOHHBIME U YeJI0BeYeCKUMU (akTopamu ousHecay [11].

YrtoOb!l BILIOTHYIO MO100paThCsl K MOHMMAHUIO PA3HULIBI PECTaBPAllMOHHBIX MOAX0A0B B MTa-
auu 1 Poccnn BO3bMEM 3a OCHOBY JIEKCMUECKHE 3HAUEHUS U olpezesieHus ciioB. bazoBoe ompene-
JICHHWE CII0Ba «COBMECTUMOCTh» MU «compabilitay - € possibilita di coesistere di convivere di
dialogare [12], uTo mpu TOCIOBHOM TepeBOie 0003HAYAET «BO3ZMOKHOCTh COCYIIECTBOBATh, JKUTh U
BeCcTH auainory. JlomomHuTeNnpHOE ompesneneHue «che pud essere compatito, perdonato» [13], To,
YTO MOKET ObITh COBMECTHUMBIM, COIYTCTBYIOIIMM, AOMYHIEHHBIM, MPOLIEHHBIMY. Takxke CIoBO
«COBMECTHUMOCTB» yHOTpeOsieTcs B 3HaUeHUU «sostenibile», 4To B mepeBoje O3HAYACT «YBaKH-
TEJIbHBIN 110 OTHOLLIEHHUIO K OKPYIKAIOIIEH Cpeie, yCTONYMBBIN B CBOEM Pa3BUTUNY.

B ¢dapmaneBTHKE «COBMECTUMOCTBY» — MOHSITHE, UCIOJIb3YEMOE B OTHOLIEHUH MEINKAMEHTOB,
KOTOpPbIE MOTYT BBOJUTBHCS OJIHOBPEMEHHO, TaK KaK OHM HE MEUIAOT JIPYT JIPYry: HE pearupyroT
XUMHUYECKH, (PU3UUECKU UM TEPATIEBTUYECKU.

B ob6nactu 60TaHMKK COBMECTHMBIMU CUUTAIOTCS PA3HOBUIHOCTH (PPYKTOBBIX WIH IJIOJJOBBIX
JIEPEBBEB, KOTOPBIC MPHU MEPEKPECTHOM OIMBUICHUU TPUHOCAT 1ol [14]. B marematnke ypaBHe-
HUE, COBMECTUMOE C JPYTUMH, MO UTAIbSIHCKUM HMCTOYHUKAM - TaKo€, KOTOPOE€ UMEET C 3TUMHU
YpaBHEHHUSIMH 00ll[ee pelIeHHe; TakKe 3TO MOTYT ObITh 00IKE YCIOBHS, KOTOPbIE MOTYT COCYIIe-
CTBOBATb, HE BbI3bIBAs JIOTUUECKUX TPOTUBOPEUUH.

KiroueBbiMH crioBamu, HanboJee 4acTO BCTPEUAIOIIMMUCS B BbIIIEYKAa3aHHBIX ONPEIEICHUSX,
SBJIAIOTCS TIOHATUSL MHCUMb éMecme, 6eCmu Ouanoz, Hcanemy, RPUHOCUMb NA00bl, 0ONYCKAMb
oouwee pewenue. Bece oHM 3ByYaT JIOSJIBHO U JPYXKETIOOHO, TaK KE U MO OTHOIICHUIO K MaMSITHU-
KaM apXHUTeKTypbl. Eciiu e roBopuTh 00 OMpe/eNieHnH CI0Ba «COBMECTUMOCTBY B PYCCKOS3BIYHON
JAUTEpaType, TO MOXKHO BBIICTUTH CIEAYIOIIUE:

Cosmecmumocmu 3T0:
®  B3aMMHOE COOTBETCTBHUE, COUETAHUE, COCYIIECTBOBAHHE B rapMoHuu [15];

"  CINOCOOHOCTh YCTPOWMCTB MU CHUCTEM, OTJIMYAIOMIMXCS KOHCTPYKTUBHBIMH OCOOCHHOCTSIMH,
BBITIONHATh UICHTHYHBIC (YHKITMH, BO3MOKHOCTh COBMECTHOUM pabOTHI 0€3 CO3[aHUs B3anM-
HbIX TTomex [16];

®  [IPUTrOJAHOCTb MPOJYKIHUH JUIsI COBMECTHOTO HCIIOJIb30BAHMS NPU YCIOBHM YJIOBIETBOPEHMS
3aJJaHHBIM TpeOOBaHUSM 0e3 BOZHUKHOBEHUS HEJOMYCTUMBIX MOCIEICTBUI OT UX COBMECTHOTO
npumenenus [17];

"  «BUJ OTHOUICHHI» MEXIy MOHATHAMHU U CYKICHHUSMH (B JIOTHKE JIBa MOHSITHS Ha3bIBAIOTCS
COBMECTUMBIMH, €CJIM UX 00BEMBI COBMAAAIOT MOJHOCTHIO WM YacTH4YHO) [18];
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"  CTemeHb, C KOTOPOHl 3allUTHBIE CHUCTEMBI OpraHU3Ma IEPEHOCAT BTOPXKEHUE YY>KEPOIHOTO
OMOJIOTUYECKOTO MaTepuaia», Wil «IPUTOJHOCTh K CMEUIMBAHUIO 0e3 HeOIaronpHuaTHBIX pe-
3yapTaToB» [19];

"  OTCYTCTBHE OTPHIIATENBHBIX PE3yJbTATOB B3aMMHOTO BIHSHHS Pa3IHYHBIX MaTEpHAIIOB y3i1a
MPUMBIKaHUS B TIPOIIECCE IKCILTyaTaluu (COBMECTUMOCTh Matepuaios) [20].

Ecnu mpuMeHUTH orpeieieHue TepMUHA «COBMECTUMOCTBY B KOHTEKCTE apXHUTEKTYPHOH pe-
CTaBpalllH, TO B PyCCKOM SI3bIKE MOXKET BOSHHUKHYTH MPEJICTABICHUE, YTO JIEHCTBHS MO pecTaBpa-
UM TTAMATHUKOB apXUTEKTYPHl allpUOPH SIBISIOTCS HEAPYKECTBEHHBIMU HYKEPOTHBIMU BHEITHH-
MU BO3ICUCTBUSAMH. XOTSI OCHOBHOM 3a/iadyeii peCTaBPallMOHHOTO TIPOCKTHUPOBAHUS SIBISICTCS «IIPO-
JUIEHHE KU3HU MaMsATHUKa». [Ipr 3TOM ciieyeT moHUMAaTh pPa3HUIly MEXIY MPOUICHUEM <OKU3HID)
U MPOJUICHUEM «CYIIECTBOBAaHUS». SICHO, YTO OCHOBHBIM MPHUHIIAIIOM TOJAOOHBIX (OPMYIHPOBOK
SBIISICTCS «HE HaBPEIM».

Obpamasich K aHTTTUICKOMY SI3BIKY «sustainable - designating, of, or characterized by a practice
that sustains a given condition, as economic growth or a human population, without destroying or
depleting natural resources, polluting the environment, etc.» [21], cOBMECTUMOCTH - EMKOE MOHSATHE
o003HayaroIee BO3MOKHOCTD MOJIEPKAHUS TEKYIIETO COCTOSHHS 4ero-a11ubo 0e3 MCTOIIeHUs pe-
cypcoB. COBMECTHUMOCTb SIBJISIETCSI OCHOBOHM YCTOHYMBOTO pa3BUTHA. boiee ynmotpedumoe ompeje-
JICHHE CJI0BAa «COBMECTHMBIi» Ha aHTIHMICKOM - «compatible - able to exist or occur together with-
out problems or conflict» [22]. Kak u B pycckoMm si3bike, npuBen&EHHAss GOPMYITHUPOBKA IEMOHCTPH-
pYyeT HampaBJICHHOCTb Ha YXOJ OT KOH(JIUKTa. B OCHOBHOM, MOHSATHEM «COBMECTUMOCTH» B aH-
TJIMHCKOM $I3BIKE OTIEPUPYIOT B OTHOIICHUN KOMITBFOTEPHBIX TEXHOJIOTUH M IIPOTrPaMMHOT0 obecre-
YyeHus1. AKIICHT - Ha MPOLEcce, MOJYyYSeHUH B3aUMHOW BBITOJIbI, YCOBEPIIEHCTBOBAHUH OJHOTO I10-
cpeactBoMm jpyroro. Ho cymiecTByrOT onpeaeneHus, KOTOpble OJU3KH 110 CBOEMY 3HAYCHUIO K MTa-
JBTHCKUM aHasioraM. BeTpeuaroTest ¢0Ba: «rapMOHUS, «OTHOIICHUS.

CpaBHHTENBHBINA aHATH3 KIFOYECBBIX CIIOB, BCTPEYAIONINXCS B ONPEICIICHUSIX TTOHATHI «COBME-
CTHUMOCTb» U «COBMECTHUMBII» Ha Pa3IMUHBIX SI3bIKAaX MPHUBEIEH B TadmuIe 1.

Ta6nm1a 1- CpaBHI/ITeHLHHﬁ aHaJIn3 KJIKYCBBIX CJIOB, HaunboJjee 4acTo BCTPCHAIOIHUXCA B OTIPCACIICHUAX IIOHSITUI
«COBMECTHMOCTbY» U «COBMECTUMBIIY Ha HUTAaJIbIHCKOM, PYCCKOM U AHTJIMMCKUX SI3BIKAX

SA3bIK WranesHckuit Pycckuii AHrImickui
Knrouessie | Coesistere — cOCyIIeCTBOBATH, CooTBeTcTBHE, COueTaeMOCTh, | Exist together — cocyme-
CJIOBa convivere — JKUTh BMECTe, COCYIIECTBOBaHHE B rapMo- CTBOBATH,
dialogare — BecTu anaor, HUH, harmonious relationship —
si puo conciliare con — IPUMHUPHTH- | WIACHTUYHBbIE QYHKIIHH, rapMOHUYHBbIE OTHOILICHUS,
csl, MIPUTOTHOCTb, able to be used with — Bo3-
che si pud compatire — ’xaeThb, cMemmBaHue Oe3 Hebmaro- MOJKHO HCTIOTh30BaTh BME-
perdonare — mpoImaThk, MIPUSATHBIX PE3YJIbTATOB, cTec...
dare frutti npUHOCHTS TLIOJBI, OTCYTCTBUE OTPUIATEIHHBIX cross-fertilizing — mepe-
ammettere una soluzione commune | pe3yJbTATOB, COBMECTHAs KpECTHOE OTIbICHHE
- JIONyCKaTh 00IIee peIIcHue, paborTa, designed to work with an-
non essere in contrasto - He MPOTH- | YYKEPOJHOE BTOP)KCHHE other device — paspaboran
BOpPCUHTH JUISl ICTIOJTB30BaHMSI C JIpy-
MM TIPUCIIOCOOJICHHEM
BriBox KnroueBble c10Ba OTBEUarOT Ha BO- Kitrouessle ci10Ba 0TBEUaAIOT Kitrouessle ciioBa 0TBEUaIOT
npoc: «Ymo denamsy?y» Ha Botipoc « Ymo? Kakue?» Ha Bonpoc « Ymo denams?
Axyenm Ha e3aumooeticmeuu, Ou- Axyenm na neiimpanvrom unu | Kaxue? /{na uezo?»
HamMu4HoCcms npoyeccd HeompuyamenbHoM pe3yib- Axyenm na npoyecce, nony-
mame, cmamuyHoOCMb NpPo- YeHUU 63aUMHOT 8b1200bl,
yecca YCOBEPUIEHCMBOBAHUU OOHO-
20 NOCPeOCmeom 0py2o2o
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4 TlMoHuMaHue U peanusauusa «NpUHLUUNA COBMECTUMOCTUY»
B pecTaBpaLMOHHOM NMPOEKTUPOBaHUU

S3pIKOBast MHTEPIIPETALNS TOHATHS «COBMECTUMOCTBY PACKPhIBAET CYTh HEOJAHO3HAYHOIO pe-
LIEHUS BOITPOCOB pecTaBpanuu B Poccuiickoit @enepanuu. Ecnu cpaBHuBaTh pectaBpanuio Utanun
u Poccun, pasHulia npociaexuBaeTcss Ha OCHOBE Pa3HOUTEHMSI KIIFOUEBBIX OHATHH (cM. Tabnuiy 1).

C momeHTa u3nanus TpyaoB [6, 7] mpouwto yxe 6osnee 50 ner. Hayka ocTpo HykmaeTcs B 00-
HOBJICHHM M aKTyaJU3alMy MOHATUIHON Oa3bl. PecTaBpainronHoe npoektupoBanue B Poccun onu-
paercs Ha CBoj pecTaBpallMOHHBIX MpaBui [23] u PectaBpanmonnsie HopMbl U nipaBuiia [24]. Ceii-
yac nosiBuiuch HoBble 'OCTHI [25, 26], B KOTOPBIX TEPMUH «COBMECTUMOCTB» HE BCTPEHAETCS U
YIOMHMHAHUNA O HEOOXOJUMOCTU MPOBOJIUTH PECTaBPALIMOHHBIE Pa0OTHI C YUETOM «IIPUHIUIA COB-
MECTUMOCTH» HET.

Ecnm octaButh cutyarnuio 6e3 M3MEHEHHI, TO €CTh BEPOSITHOCTh, YTO B JAJIbHEHUIIEM CBEp-
IIMBIIUNACS aKT PECTaBpallMU «TO-PYCCKW» OYIET paccMaTpUBATHCS TOJIBKO KaK «CTAaTUYHBINA pe-
3yabTaT». B TO Bpems kak OoJiee MEepCHEKTUBHBIM HANpaBICHHUEM MOKET CTaTh OpUEHTAlMs Ha
UTaJbSHCKOE — «HAYAJI0 COBMECTHOM KUZHU.

5 TepcnekTUBbLI Ppa3BUTUA U PaACLUMPEHUSA NOHATUA «COBMECTUMOCTb»
B OTHOLLUEHUM pecTaBpPaLMOHHOIo NPOEKTUPOBaAHUS

Tak kak apXUTEKTypa U pecTaBpallus BKIIOYAIOT B ce0s1 M aKTUBHO HUCIOJIb3YIOT HAyYHYIO 0a3y
MPAaKTUYECKH BCEX HAINpaBlICHUH OT Guiocopuu 10 MEXaHUKH, TO YPOBHEH COBMECTUMOCTH apXH-
TEKTYPHBIX 00BEKTOB (MaMATHUKOB) U JIOTIOJIHEHUH MPEAINoaraeTcs HeCKOJIbKO. 32 OCHOBY MOXKHO
B3STh I'PaJIallii0 COBMECTUMOCTEH, MPUBOAUMYIO B Iicuxosioruu [27, 28].

B yclioBusIX COBMECTUMOCTH «YEJIOBEK-OO0BEKT» MM «O00BEKT-00BEKT» BO3HUKAET HECKOJIBKO
YpOBHEH COBMECTUMOCTH, KOTOpBIE IIPE/ICTABIEHbI HA PUCYHKE 1.

JIOTHYECKUM
» > —— >
dbuznyeckui -~ ~_(pusmonornueckui

NCUXO(U3HIECKHMH —<—> (PYHKIHOHAIBHBIH ——> MCHXOJIOTHYeCKHH

s N

HMOIMOHAJIBHBIH <—> SKOHOMHUYECKUH ——> COLMANIbHBIH ——> ACTEeTHUECKHEH

YenoBek-00bEKT
O0BEKT-00BEKT

HCTOPUYECKHI
Pucynox 1 — YpoBHU coBMECTUMOCTH

OTH ypOBHU COBMECTUMOCTH SBIIIIOTCS PE3YJIbTATOM aHAJU3a ATAIOB OCO3HAHUS COBMECTHUMO-
CTH T€X WM UHBIX DJIEMEHTOB (apXUTEKTYphI, MaTepuH, 00pa3a u T.J.) HYETOBEKOM B OTHOIICHUU
Kakoro-a1u6o oowvekrta. [lepBblii ypoBEeHb — JIOTHYECKHI, ONperenseT caMy BO3MOYXHOCTh BO3HHK-
HOBEHHUS COBMECTMMOCTHU MEXKIY TEMHU WJIM MHBIMH 3JeMeHTaMu. PellieHne Ha 1aHHOM 3Tarne Mnpu-
HUMAETCs I0JICO3HATENIbHO, OCHOBBIBASICH Ha MMEIOIIEMCSl SMIIMPUYECKOM OIIBITE U HE BBI3BIBAET
npotuBopeunii. Cienyronuii ypoBeHb — aHanu3 Gu3nueckoil 1 GHU3NOIOrHYeCKO COBMECTUMOCTH.
Ha tperbeM ypoBHE BO3ZHHKAIOT NMCUXO(QHU3NYECKast, (YHKIMOHATIbHAS M IICUXOJOTHYECKasi COBMe-
CTUMOCTH YeJIOBEKa U OKPY’KaIoIEeH cpe/ibl — COBOKYITHOCTH OOBEKTOB, @ TAKKE KaXJI0ro 00beKTa
B OTJEJIbHOCTU. Ecu He BO3HMKAET KPUTHYECKUX NMPOTUBOPEUYMM Ha NPEIBIAYLIUX YPOBHSX, TO
MPOBOAMTCS aHAINU3 O0BEKTA MO OMPEAeIEHHBIM KPUTEPUIM: dMOIHOHATBHOMY, 3KOHOMUYECKOMY,
COLIMAJILHOMY M 3cTeThdeckomy. llocieaHss cTyneHp Ha pUCYHKE OTpakaeT TpaHC(HOpMALUIO Xa-
PaKTEPUCTUK BBILIETIEPEUUCIECHHBIX YPOBHEH COBMECTUMOCTH C TEUEHHUEM BPEMEHU B HOBBIH ypo-
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BEHb — UCTOPUUYECKUM, NPEACTABISAIOIUN COO0N X «KBUHTAICCEHLUIO» U HEJEIMMOE LIeJoe. YKa-
3aHHBIA YPOBEHb COBMECTUMOCTH BO3HHKAET YK€ MEKAYy oObekTaMu. YeroBedeckas )KU3Hb OBICT-
pOTEYHa, TTOATOMY HE MOXET OBITh MEPUJIOM JTaHHBIX OTHOLICHHUH. YenoBek cTaHOBUTCS HAOIIOAA-
tesieM. Ha maHHOM dTare jkelaHue U MOTPEeOHOCTh YeIOBEKa BMEIIMBATHCS B COBMECTHMOCTh TEX
WIM UHBIX 3J€MEHTOB OOBEKTOB B YCIOBHUSX MX HCTOPUYECKONW COBMECTHMOCTH MOXKET OKa3aTh
OYECHb CHJIHOE BIIMSHUE, a B ClIyyae MpeHeOPEeKUTETFHOTO OTHOIICHHUS - HAHECTH HETIOTPaBUMBII
BpeI.

[Ipemmaraercsi CKOPPEKTUPOBATh CYMIECTBYIOUIEE OINPENEICHUE TEPMHHA «COBMECTUMOCTHY.
Cosmecmumocms — 210 COBOKYNHOE 83AUMHOE COOMEEMCMEUE PA3TUYHBIX C8OUCME U XapaKkmepu-
CMUK 00beKmos, cnocobcmeayruee ux Cocyuecmeo8aHuro 8 apMOHUU, NOABUSULENCS 8 MOMEHM
CO3UOAHUS U NEPCNEKMUBHOU 8 CB0EM PA3EUMUL.

Ecnu TOBOpUTH O COBMECTHMOCTH HOBBIX BKJIIOUEHHH B PECTaBPAllMOHHOM INPOEKTUPOBAHHH,
TO COBMECMUMOCMb OONOJIHEHULl - CNOCOOHOCMb HOBbIX 2NeMEHMO8 00ecneyueams U no00epi’cU-
e6ambv 3a0aHHble (He0OX00UMble) dcmemudecKue, COYuanbHvle U QYHKYUOHATbHbIE CBOUCMBA CYyuje-
cmeywe2o obvekma.

3aknryeHue

PaccMoTpeB HEKOTOpBIE W3 CYIISCTBYIOIIMX OIPEACICHUS TEPMUHOB «COBMECTUMOCTH» U
«TPUHIUI COBMECTUMOCTH», MOKHO KOHCTaTUPOBATh TOT (akT, YTO UX MPUMEHEHHE TpeOyeT BHE-
CEHUS KOPPEKTUPOBOK B MIOHSATUHHBIN armapar pecTaBpalliOHHOTO TPOSKTUPOBAHHUS.

[ToHsiTHE COBMECTUMOCTH TpeOyeT HOBOI'O OHTOJIOTHUYECKOTO MpouTeHus. B Hacrosiee Bpems
y4ET MPUHIIMITA COBMECTUMOCTH BBIXOUT Ha MIEPBBI IJIaH MPHU MOCTAHOBKE PECTABPAIIMOHHBIX 3a-
nad. Yamie Bcero BCTAET BONPOC TEXHUYECKOW M XMMHYECKOM COBMECTHUMOCTH. VX OTCyTCTBHE
MIPUBOJIUT K OTPHUIIATEIHHBIM MOCIEACTBUAM JIs pecTaBpupyemoro oobvekra. CoOnroeHne mpuH-
L1IIa COBMECTUMOCTH eII¢ 0oJiee BayKHO Ha 3Tare TEOPETUYECKOT0 OCMBICIIEHHUSI CaMOM HJIeu KaKo-
ro-mbo npeodpa3zoBaHUs MAMATHHKA apXUTEKTypbl. MexayHapoaHble KOHBEHIIMU U XapTHUH YKa-
3bIBAIOT, YTO MPU B3aUMOJEUCTBUU C UCTOPUUECKUMHU 3JJaHUSIMU U TOPOACKON Cpe/joi YU&T BblIllle-
HA3BaHHOW COBMECTHUMOCTHU SIBJISIETCSI 00s13aTeNIbHBIM. B pOCCUIICKUX HOPMATHUBHBIX U PETYIUPYIO-
umx pokymentax (CHull, TOCT no pecraBpaiuu) oTCyTCTBYET TEPMUH «COBMECTUMOCTbY». Crnea-
CTBUEM 3TOTO SBISIOTCS TPYJHOCTH B COCTABICHUU TEXHUYECKUX 3aJaHUIl, OTBEUAIOIIUX COBpE-
MEHHBIM TPEOOBAaHUSAM PECTABPAIMOHHOTO MPOCKTUPOBAHUS.

JIMHTBUCTUYECKUI CPaBHUTENBHBIN aHAN3 TOHATUS «COBMECTHUMOCTBY» HAa PYCCKOM, aHTJIMM-
CKOM W MTAJILTHCKOM SI3bIKaX IMO3BOJISICT BHECTH OOJIBIIYIO SICHOCTh M COCTABHThH TPECTABICHUE O
CYIIECTBYIOMIMX 0a30BBIX OTIUYMUAX BOCHPHUATHS YKA3aHHOTO TEPMHMHA B Pa3HBIX KYJIbTYPHBIX
rpymnmnax. 3To cnocoOCTByeT 0ojiee MMPOKOMY M Pa3HOCTOPOHHEMY OCMBICIICHUIO TEPMUHA U MO-
KET CTaTh OCHOBOU NIl BHECCHHS] M3MEHEHHUI U JIOTIONIHEHUH B (DOPMYIHUPOBKY €T0 OMpEeIeICHUS
Ha PYyCCKOM $I3BIKE M BKJIFOUCHHS B CJIOBAph peCTaBpaTOpa-NpoeKTanTa. B uTore Mbl MOKeM TOJTY-
YUTh HOBBI TEPMUHOJIOTHYECKHI HHCTPYMEHT, UCIOJIb30BAaHUE KOTOPOTO B PECTABPALIMOHHOM
IPOSKTUPOBAHUU B HACTOSAIIEE BPEMsI aKTyaIbHO M HEOOXOIUMO.
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Abstract

The article raises the question of the relevance of the terminological base of modern restoration design. As an example,
the terms "compatibility” and "compatibility principle" are considered, their conceptual spaces are designated, the es-
sence of the application of these terms is disclosed. The ontological and gnoseological aspects of the concept of "com-
patibility" are designated as the fundamental principle of restoration design on the basis of an analysis of the basic ter-
minological definitions, derived from dictionaries, textbooks and scientific literature. Based on the analysis of linguistic
differences of the concept of "compatibility" in Russian, English and Italian, the essential differences in the use of this
term are revealed, as well as in the implementation of the "compatibility principle" in the restoration of architectural
monuments. The problem of understanding the term "compatibility", depending on the country and language, on which
the term is interpreted, is considered. The article suggests a new definition of the concept of "compatibility", recom-
mended for inclusion in the vocabulary of the restorer-designer.
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AHHOTauus

B CTaThC paCCManI/IBa}OTCH MOICINU U METOAbI HpelICTaBJ'[eHI/ISI 3HaHPII>i, OpI/IeHTI/IpOBaHHBIe Ha 3a1a4yu
ABTOMATHUYCCKOW 00pabOTKM TEKCTa M W3BJcucHUs uH(opMaiuu. B pamkax mpejjiaracMoro moaxojaa
M3BJICYCHUC UH(POPMALIMU PACCMATPUBACTCS KaK MPOIIECC IMOMOJHCHUSI OHTOJIOTMH MH(DOpMAIUCH, mpe/I-
CTaBJICHHON B BHJIC O0OBEKTOB — IK3CMIUISIPOB MOHATHI MPEeIMETHOM oOyiacTu. i ommcaHus TaHHOTO
mporiecca MpeyIosKeHbl Tpu 0a30BbIc MoJIesd. Mojiens pe/ICTaBICHUs TeKCTa 3a1aéT O0IIyI0 CXeMy 00-
pabOTKH TeKCcTa U 00ECIeYnBaeT OTOOPAKEHUE TOTyUYeHHONW HH(BOPMAIMU HA TeKCT. MoJIelb Mpe/ICTaB-
JICHUS 3HAHUU BKJIIOYAET OMUCAHUE MPEIMETHOM JIEKCHKH, XKAHPOBBIC MOJIEIIN TEKCTA U MOJIEH (PAKTOB,
KOTOpBIE TO3BOJISIIOT CMOJICTUPOBATH MPOIECCHl M3BICUCHUST HHPOPMAIMK B TEPMUHAX CEMAHTHUCCKUX
KJIACCOB TPEIMETHOMN JIGKCUKH U OHTOJOTHH TpeaMeTHON obnactu. Vcmonbdyemasi aTpuOyTHBHAS MO-
JIelib TIPEJICTABIICHUS JaHHBIX OOecreuynBaeT coxpaHeHue MH()OPMAIMOHHBIX MOTOKOB JaHHbBIX, BO3HHU-
KaIOUIMX B MPOIEecce U3BJICUCHUS] HHPOPMAIIMHU, U TTO3BOJISIET MPUMEHSTh OHTOJIOIMYSCKUE METO/IbI IS
peLIeHus 33/1a4 CHSITHSI HEOIHO3HAYHOCTH MHTEPIIPETAlMK TEKCTa U pa3pelieHne kopepepeHuun. Takum
00pasom, MpeIoKeHa OPUTHHAIbHASI METOIMKA, [TO3BOJISIOIIAS [I0Jb30BATEIISIM [TPOCKTHPOBATH CHCTEMY
aHaliu3a TEKCTa U MOJCIHPOBATh MPOIIECChI U3BJICUCHUS MH(OPMAIMK HA OCHOBE OHTOJIOTHH MPEIMET-
HOM o0nacTH.

Kniouegvie cnosa: ussneuenue ungopmayuu, mMooenb mekcmad, cio8apb NPeOMEmHOU NeKCUKU, MOOenb
¢axma, nononnerue OHmMoOIO2UU.

Humuposanue: Cuooposa, E.A. Ilonxox K MOJETMPOBAHHIO MpOLIECca M3BICUCHNS HH(YOPMALIUH U3 TEK-
cra Ha ocHoBe oHTonoruu / E.A. Cunmoposa // Onromorust mpoektupoBanmst. — 2018. — T. 8, Nel(27). -
C.134-151. - DOI: 10.18287/2223-9537-2018-8-1-134-151.

BBepeHue

ABTomaTHdeckas 00paboTKa M aHaJIu3 Pa3HOPOIHOW MH(OpMAIHMH, TPEICTABICHHON Ha ecTe-
CTBEHHOM SI3BbIKE, SIBISIETCS OJHUM M3 CaMBIX BOCTPEOOBAHHBIX HA CETOJHSIIHHIA JIeHb HaIpaBlie-
HU uccienoBanuil. OTaenbHOE MOJ0KEHHUE B Psiie pelllaeMbIX 3a7a4 B paMKax JaHHOTO HallpaBJe-
HUS 3aHUMAeET 3a/1aya U3BJeueHus: MHPOpMAIUU U3 MPEAMETHO-CIeU(PUIECKOr0 KOHTEHTA, Mpe-
CTaBJIEHHOTO TEKCTaMH, MOCKOJIbKY JIaHHAs 3aj]a4a MJI0X0 pa3pelInMa CTaTUCTUYECKUMH METOJIaMU
1, KaK MMpaBuUjIo, TpeOyeT MPHUBJICUCHNS 3HAHUH CIIEIMAIIMCTOB Kak o npeaMetHoi obmactu (I1p0),
TaK U 00 0COOCHHOCTSIX SI3bIKA.

JlanHas 3aada TECHO CBs3aHa C 3ajadeil monoyiHeHus oHTojoruu [1]. Ilox momonnennemM oH-
TOJIOTUY TIOHUMAETCSI aBTOMATHUYECKUN aHATN3 Pa3IUYHBIX UICTOYHUKOB U HAIMOJIHEHUE HaWIEHHOU
nH(popManuel KOHTeHTa HHPOPMAIIMOHHON CHUCTEMBI, 0a3a JaHHBIX KOTOPOW OMHUPAETCs Ha OHTO-
noruto [IpO. N3Bnekaemas nHpopMaIs B TAKUX CHCTEMax MPEICTaBISCTCS IK3EMILIIpaMH MOHS-
TUA U OTHOIIEHUM 3aIaHHON OHTOJOTHH. [[151 peleHus JaHHbIX 3a7a4, KaK MMPaBUiIo, UCIOIb3YIOT
pa3HooOpa3Hble 3HaHUA B (popMann30BaHHOM Buje, Takue kak Te3aypycel (WordNet, RusNet), To-
KOBO-KOMOWHATOpPHBIC CIOBapu [2], aHHOTHPOBAaHHBIE KOpITyca TEKCTOB (Hampumep, Hannonans-
HBI KOPITyC PYCCKOTO sI3bIKAa - WWW.ruscorpora.ru) u 1.1. Pabota co 3HaHUSMU B CBOIO OuY€pellb
TpeOyeT co3AaHUs TEXHOJIOTUH, KOTOPbIE aBTOMATHU3UPYIOT IMPOLECCHl MPOSKTUPOBAHUS U pa3pa-
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OOTKHM IPOTrPaMMHBIX CHCTEM MOCPEICTBOM MPEIOCTaBICHUS MOIb30BATENIAM (B TOM YHCIE HE MPO-
rpaMMECTaM) CpEJICTB MOJEIHMPOBAaHUS, KOTOPHIC ITO3BOJIIIOT a0CTParupoBaThCs OT HETOCPE-
CTBEHHOW pa3pabOTKu MPOrpaMMHBIX KOMIIOHEHT U CKOHIICHTPUPOBATHCS Ha BOMpOcax obecrede-
HUSI CUCTEMbI BCEMH HEOOXOIMMBIMHU 3HAHMSIMH M MOJICITMPOBAHMS HETIOCPEJACTBEHHO IMPOIIECCOB
W3BJIeYEHHs] UH(POPMAIIMK B IPEAMETHBIX TEPMUHAX.

Bonpocam MonenupoBaHus MPOLECCOB U3BJICUCHUSI MHPOPMALIUS YICISETCS MajJO0 BHUMaHHS,
KaK MPaBUIIO, pACCMATPUBAIOTCS PEIICHUS] KOHKPETHBIX 3a7[a4, YTO HE MO3BOJISIET BBIACIUTH TEXHO-
JOrMYEeCKHe M METOAOJIOIMYECKHE acleKThl PelIeHHs MOAOOHBIX 3a1a4 B meioM. Llenpro manHOU
paboThl SABJSETCS TMOMBITKA BOCHOJIHUTH 3TOT MPOOET ¢ MOMOIIBI0 psAla MOAEIBHBIX OMUCAHHM
MIPOIIECCOB HA PA3JIMYHBIX YPOBHSX MPEICTABICHHS.

Haubonee n3yueHHBIMU SBISIOTCS OHTOJOTHH U Te3aypychl [3]. OHTONOTHUS, KaK HHCTPYMEHT
monenupoBanus [pO, siBisercss ocHOBOH 115t hopMalIM3allii HHTEPECOB MOJIb30BaTelsl, (POPMHUPO-
BaHUs CJIOBaps M MPEACTaBICHUS KOHEUHOTO pe3yibTara paboThl CO3AaBaeMON CUCTEMBbI, a TaKKe
COZICPKUT HEOOXOMMbIE 3HAHMS JJIS dTarma ceMaHTHYecKoro aHanms3a Tekcra [4]. Tesaypyc, xak
WHCTPYMEHT OIHUCAHUS MPEIMETHON JIEKCHKH, MO3BOJSET XapaKTepru30BaTh TEPMUH U €r0 CBS3H C
TOYKHU 3peHusi ocobeHHocTeil ynorpebnenus: B gannou [1pO [5, 6]. [ng toro, 4ro0Ob 3apuKcHpo-
BaTh (OpMajbHO-JIMHIBUCTUYECKHE CBOMCTBa, OOYCIOBICHHBIC S3bIKOBOW MPAKTHKOW OMHCAHUA
00BekTOB M cutyanuii nanHoi [IpO, HEoOXOIUMO HCIIOJIB30BATh MOJIEIH, KOTOPBIE OBl C OJHOMN
CTOPOHBI OMUCHIBAIM PA3IUYHbIC BapUAHTHI MPEICTABICHUS B TEKCTE OJHOM M TOW ke mHpopMa-
UM, C APYTOd — MOJEIMPOBAIN OBl MPOLECC U3BJICUECHUS JaHHOW MHpopmanuu. K Mmonensm nan-
HOTO KJIacCa MOYKHO OTHECTU CHHTAKCHUYECKHE WJIM CEMaHTHKO-CHUHTAKCUYECKUE MOJIENIN yIpaBJie-
Hus [7, 8], TeKCUKO-CUHTaKCUYeCKHe TpaBmiia u madnousl [9, 10], mpaBuia Ha OCHOBE OHTOJIOTHH
[11] 1 T.1m.

YKa3zaHHBIE BBIIIIE MOAEIH MO3BOJIAIOT (HOPMUPOBATH B MIEPBYIO odepenb 0a3y 3HaHUH pa3pada-
THIBAEMON CHUCTEMBI, T.€. MOJCIUPOBATH «3apaHee» 3aJaHHbIe MapaMeTPhbl CUCTEMBbl UM BXOHbBIE
naHHble. J{7s MOAeIMpOBaHUs IIEIOCTHOTO Mpoliecca M3BJICYEHUsT MHPOPMALMU MX OKa3bIBaeTCs
HEJ0CTaTOYHO, HEOOXOAMMO YKa3aThb CTPYKTYPBl JAaHHBIX AJIsl MPEACTaBIICHUS HHPOpMAIUU Ha
BCEX MPOMEKYTOUHBIX 3Tanax oOpabOTKM TEKCTa, a TAKXKE 00ECIEYUTh PELICHUs «CHEeIHATH3UPO-
BaHHBIX» Ui TaHHOM MpoOJIeMHON 00s1acTH 3a/lad, CBS3aHHBIX C HEOAHO3HAYHOCTBHIO, MPUCYILEH
€CTECTBEHHOMY SI3bIKY.

B nanHoii paboTe npeasioskeH moaxo ]l K MOJAETUPOBAHUIO ITPOLIECCOB U3BJIeUeHUs HHOpMaluu
U3 TEKCTa, KOTOPbIM BKIIIOYAET KOMIIOHEHTHI MOJAETHPOBAaHMS 0a3bl 3HAHMM CHUCTEMBI, MOJEIN
MIPEJICTaBIICHHS TEKCTa B TPOIIECCe ero 0OpaboOTKH, a TaKKe CITOCOOBI OMTUCaHUsT WH(POPMAIIMOHHBIX
MIOTOKOB JIaHHBIX, BOSHUKAIOLIUX B MPOLECCE U3BJICUECHUSI HH(POPMAIIUU, KOTOPbIE TO3BOJISIIOT MPH-
MEHSTh OHTOJIOTUYECKHE METOIBI JJIsl PEUICHHUS 3329 CHATHS HEOJHO3HAYHOCTH U Pa3pelIeHue KO-

pedepeHuu.

1 Mopenb npeacraBneHnst 3SHaHUKU

OCo0EHHOCTRIO PA3BUBAEMOTO ITOIX0/1a K M3BJIICUCHUIO HH(POPMAIIMH U3 TEKCTA SBISETCS MPH-
MeHeHue 3HaHuii o [IpO, nmpenMyIIecTBEeHHOE MCIOIB30BaHNE JIEKCUKO-CEMaHTHUECKON nHpopma-
MU ¥ )KAHPOBBIX OCOOCHHOCTEH JTOKYMEHTOB.

PaccmaTtpuBaemasi TUHTBHCTHYECKash MOJENb 3HAHHWM BKIIOYaeT Tpu KommoHeHTa. CioBaphb
[TpO 3amaér nekcuueckyro Moaeb noabsa3bika [IpO, sxaHpoBast MOJENIb TeKcTa POPMHUPYET KaHPO-
BYIO CTPYKTYypa paccMaTprUBaeMOro TEKCTOBOTO MCTOYHHKA, CYkKasi 00JIACTh MIOMCKA ONPEIeIEHHON
HHq)OpMaHI/II/I, n MoJacIn (1)21KTOB, CBA3BIBAOIINE CEMAHTUKO-CUHTAKCHYCCKHUE MOACIIN, OIIMCBhIBAIO-
IIHE CTPYKTYPY BBIPAKCHUH, MPUHATHIX B JAHHOK 00JacTH i onucaHus nHpopmaimu, ¢ Gop-
MaJIbHBIM MIPEICTABICHUEM 3TOH HHpOpMaInu, onpeensieMbiM onToioruei [1pO.
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1.1 CnoBapb NpeaMeTHOM NeKCUKN

B pamkax npeasaraemMoro 1nojaxojia B KauecTBe JEKCUUECKONH MOJEIH A3bIKa PacCMaTPUBAIOTCS
nH(popMannoHHO-TIouckoBbie cnoBapu [IpO. Takoro poga cnoBapu OpUEHTUPOBAHBI HA ABTOMATH-
94eCcKyl0 00pabOTKy TEKCTa M COIEpKaT JOMOJHHUTEIbHYI0 HH(OPMAIUIO, MO3BOJSIONIYIO PACIIO-
3HaBaTh TEPMHUHBI B TEKCTAX.

dopmalibHO MPEAMETHBIN clIoBaphb onpesensercs cuctemo Buga <V, M, T, S>, rne
V=W P UL — MHOXECTBO IPEAMETHBIX TEPMUHOB, BKJIFOYAIOLIIHX:

" WV — MHOXECTBO JIeKCeM (Ka)KIOi JeKceMe COmocTaBiieHa MH(opMaluo 000 BCeil COBO-
KyITHOCTH €€ dopmM;

" P — MHOXECTBO CJIOBOKOMIUIEKCOB WJIM MHOTOCJIOBHBIX TEPMHUHOB, XapaKTEPU3YIOIIUXCS
BBICOKON YaCTOTHOCTHIO B aHAJIU3UPYEMOM IMOIBSA3bIKE (CIOBOKOMIUIEKC OMMCHIBAETCS Ma-
poit <L-rpamma, Tun cTpyktypsl>, rae L-rpamMmma 3agaéT mocineqoBaTebHOCTh JIEKCEM, a
THUI CTPYKTYpPBI ONPEENsIeT BEPIINHY U MPaBUIa COTJIACOBAHUS AJIEMEHTOB L-rpaMMbl);

" [ — MHOXECTBO JIEKCUYECKUX KOHCTPYKLHUH, KaK[1asi U3 KOTOPBIX OMHMCBIBAETCS C IIOMO-
IIbIO 111a0JI0HOB, UCTIONb3YEMbIX /ISl PACTIO3HABAHUS PETYIISIPHBIX TEKCTOBBIX ()parMeHTOB
(Jlekcuueckre KOHCTPYKIMHU MpeHa3HAueHbl JUIsl PAaCIO3HABAHUS TaKUX CTPYKTYp Kak Co-
KpaleHus, ab0peBraTyphl, YACICHHBIC WK OYKBEHHO-UYMCICHHBIE 0003HaUYEHU 00BEKTOB
[IpO nnu 3HaueHus ux aTpuOyTOB).

M — mMopdornoruueckasi MOZEIb S3bIKa, BKIIIOYAIOIIasl ONUcaHe MOP(OIOrHYecKUX KIaccoB U atT-
pubyToB (aTpuOyThl B pamMKax KaXXIOTO Kiacca JEeNSITcsS Ha CIOBOOOpasyrollue, MPHUCYIIHe
BceM (hopMaM JIeKCeMbl JaHHOTO KJlacca, U CJIOBOM3MEHHUTENbHbIE, pa3indaromue GopMbl Of-
HOM JIGKCEMBI).

T — MHO>KE€CTBO TEMaTUYECKUX MPU3HAKOB, OPraHU30BAHHBIX B HEPAPXUIO (KaXKJI0My TEPMUHY MO-
KET OBITh COMOCTABJICH HA0Op MPU3HAKOB C YKa3aHUEM Beca CBS3H, T BEC — ATO 3HAUYCHUE U3
untepsana [0,1], oTpaxkaer cTeneHb MPUHAIIC)KHOCTH TEPMHUHA PU3HAKY ).

S — nekcuko-ceMantuueckas mozeins [1pO.

Paccmotpum noapoOHee mociaeHui KOMIIOHEHT, KOTOPBIA SIBISETCSI OCOOCHHO Ba)KHBIM IIPU
MOJIETTUPOBAHUU MpoIlecca U3BJICUEHHS] HHPOPMAIIHH.

Monenb npeIMeTHON JIEKCUKH JI0JIKHA BKIIIOYATh ONMCAHNE CTPYKTYPbl CEMAaHTUKU TEPMHHOB
Y TO3BOJISITh, B KOHEUHOM HTOTE, COMOCTABISATh TEKCTOBBIM €MHHIIAM UX CMBICIOBbIC SKBUBAJICH-
Thl. [IpeiokenHass MOJIeNIb BKIIIOUAET TPAMMATHYECKYI0, Te3ayPYCHYIO U CEMaHTHUYECKYI0 HH(OP-
MaIMIo 0 TEPMUHE, a TaKKe HEOOXOIUMbIE JaHHBIE /IS OMUCAHUs BaJ€HTHOCTHON CTPYKTYpBI IIpe-
JTMKATHBIX CJIOB.

Jlis KOOUpOBaHUSI CEMaHTHUYECKON MHQOpPMAIMK O CJIOBE MPEILyCMOTPEHBbI CIEAYIOIINE BO3-
MOXHOCTH (CM. PUCYHOK 1).

Cemanmuyeckuii knacc. TepMuH MOXET ObITb OTHECEH K OMpENeIEHHOMY CEMaHTUYECKOMY
kiaccy. Mepapxus Ki1acCoB MO3BOJISIET OTHECTH TEPMHUH K OINPEIeIEHHOMY YPOBHIO HepapXuHu, 00-
nee 00IIeMy WM KOHKPETHOMY C HaclieJOBaHHEM CBOMCTB OOIIEro Kiacca.

Cemanmuueckuti ampudym. J{ns npencraBieHus JEKCUYECKOro 3HAaYeHUsI TEPMHUHA HCIIOJb3Y-
10TCA ceMaHTH4Yeckue arpuOyThl. COBOKYMHOCTh 3HAUYE€HUN aTpuOyTOB, MPHUIHMCAHHBIX CIIOBY, B
OIpeAeNIEHHON Mepe MOJAEIUPYET KOMIIOHEHTHYIO CEMaHTHUECKYIO CTPYKTypy ciioBa. OCHOBHbIE
KOMITOHEHTbI CEMaHTUYECKOM CTPYKTYphl TEPMHUHA MOTYT pacCMaTpUBAThCS KaK Te3aypycCHbIE Je-
CKPHUITOPBI.

I'pynnuposka cemanmuueckux kiaccos u ampubymos Ajid ONHCAHUS MHOTO3HAYHOI'O CJIOBA.
Ecnu Tepmun nmeet 6osee 0AHOT0 (popManbHO pa3IMuUMOro KOHTEKCTOM 3HaYeHHs, (POPMUPYETCS
COOTBETCTBYIOILIEE YHMCIIO CEMAHTUYECKUX CTaTel ClIoBa, O0OBEAUHSAIOIUX B ceO€ C MOMOIIBI0 Me-
XaHHU3Ma TPYIIUPOBKU CEMAaHTHMUYECKHI KIIACC U COBOKYIHOCTh CEMAaHTHUECKUX aTpUOYTOB C HMX
3HAYEHUSIMHU.
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Pucynok 1 — Ilpumep onucaHust CEMaHTUKU TepMUHA

CemaHTHKa HaMJICHHOTO B TEKCT€ TepMHUHA oOecreynBaeT (HOpMHUPOBAHME JIEKCUUECKOTO 00b-
exta. CTpYyKTypy JIEKCHUECKOTO 00bEKTa MOKHO MPEACTABUTH CIECAYIOIUM 00pa3oM:

LexObject

Name: string; // Ha3BaHUE TepMUHA

Descriptor: string; // AMsI TeCKpHUTITOpa

Semantic: set of LexClass; // MHOXECTBO JIEKCHUKO-CEMAHTHYCCKUX KJIACCOB

Neg: bool; // HaYHMe OTPUIIAHUS

Attributes: set of Semantic_attribute; // MHOXECTBO aTpuOyTOB

Value: string; // 3naueHue Wix Gopma, B KOTOPOH BCTPETHUIICS TEPMUH B TEKCTE
Position: int; // NO3UIIMS TEPMHUHA B TEKCTE

Grammatics: set of gram_parameters; // TpaMMATHYECKHE XapaKTePUCTUKHU TEPMUHA

[Tapamerp Name 3agaéT HOpMaIM30BaHHYIO (HOPMY TEpPMHUHA, TOJYYCHHYIO JTUOO B COOTBET-
CTBUM C TIPaBUJIaMU MOP(OIOTHUECKO HOpMaTu3aluu (B CIy4ae OJHOCIOBHOIO TEPMHUHA), THOO0 B
COOTBETCTBUU C NMPaBWJIAMH COTJACOBAHHUsS CIIOB B CJIOBOCOYETAHUH (711 MHOTOCIIOBHBIX TEPMHU-
HOB), TMOO KaK UMs JIEKCUYECKOTO Ia0ioHa (U1 CUMBOJIBHO-YHCIOBBIX KOHCTpYKIUi). [TapameTp
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Descriptor onpenensieT UMs MOHATHUS, K KOTOPOMY OTHOCHUTCS TEPMUH. B yacTHOCTH, JecKpUOTOp
CILyKUT JJ11 (POPMUPOBAHUS CUHCETOB WJIM TPYII CHHOHUMOB, KOTJIa BCE TEPMUHBI C OJIMHAKOBBIM
JIECKPUNITOPOM SIBISIOTCS CMHOHMMAaMU WM KBa3sucuHOHMMamu B naHHOH IIpO. Ilone Semantic
oTpesessieT JIEKCUKO-CEMaHTUUECKHH Kiacc(bl) TepMuHa. Hannuue HECKOJbKUX 3HaYeHUH B 1oJie
Semantic J1€KCUYECKOr0 OOBEKTa COOTBETCTBYET COCTAaBHOMY 3HA4YEHHIO TepMHUHA (HampuMep,
CJI0’KHOCOCTABHOE CIIOBO MAMUMEMPOBbII UMEET JIEKCUUecKoe 3HaueHue Yucna n Eounuyel uzme-
peHus) B OTIMYUE OT HEOJHO3HAYHOCTH, KOorjaa (hOpMUpPYETCs HECKOJIBKO JEKCHYECKUX OOBEKTOB
LexObject (Hanpumep, 1O TEPMUHY OCmaHasIuéamuvcs OyIayT co3faHbl OOBEKTHI C CEMaHTUKOU
Heticmeus n Ilpoyecca). OTMeTHM, 4TO MOP(OJIOrHYecKasi OMOHUMHUS HE MOPOXKAAET OTACIbHBIX
JIEKCUYEeCKMX OOBEKTOB, a Pa3pelIaeTcsl, ecii Heo0X0UMO, B paMKax ogHoro oowvekra. [lone Neg
3a7aéT HaJM4Yue OTPHULIAHUS IPU 3HAYCHUM TEPMMHA, KOTOPOE B TEKCTE MOXKET BBIPAKaThbCH,
HanpuMmep, npuctaBkoil we. Ilone Attributes 3a1aéT MHOKECTBO CEMAHTUYECKUX ATPUOYTOB IS
NpeCTaBICHUs] CTPYKTYpbl ceMaHTUKU TepMmuHa. [lons Grammatics, Position u Value onpenens-
IOTCS CJIOBaPHBIMU M TEKCTOBBIMH XapaKTEPHUCTUKaMU TEPMUHA.

1.2 XaHpoBasi Mogesnb TekcTa

[IpennaraeMble perieHus MO aHATU3y U U3BJICUEHHUIO MH(OPMALUK U3 TEKCTOB OMMPAIOTCS Ha
MOHSATHE JXaHPAa KaK COBOKYITHOCTH COJIEPKATEIBHBIX M (POPMATBHO-JIMHIBUCTHUECKUX (JIOTHKO-
KOMIO3UIIMOHHBIX U JIEKCUKO-TPaMMaTH4YE€CKHUX) aCIIeKTOB.

KanpoBast Mozenb TekcTa npenacrasisgercs cuctemoit Buga GMT = <g, Fs, LC, Vi, Mg, Pg>,
rae:

g — )KaHPOBBIN TUI TIOKYMEHTA;

Fs — MHOXECTBO (hOpMabHBIX JKAaHPOBBIX CErMEHTOB (KaXKIIbIii CETMEHT, HAWJICHHBIA B TEKCTE B
COOTBETCTBUH C YKAHPOBOM MOJENbBIO, ONPEACIIAETCS TUIOM IreFs U HA4aabHOM U KOHEYHOM
TEKCTOBOM MO3UIIHUEH);

LC — 70TUKO-KOMIIO3UIIMOHHASI CTPYKTypa TEKCTa, ompenensemMas MHOXKECTBOM B3aMMOCBS3EH
MEXTy TeKCTOBBIMU (hparMeHTaMH,

VG — cnoBaph kaHPOBOM JIEKCUKU;

MG — MHOXECTBO KaHPOBBIX MapKEPOB, KOTOPHIE 3a/1aI0TCS C TOMOIILI0 TEPMUHOB U3 V;

Pg: Mg — Fs — MHOXECTBO >KaHPOBBIX IAOJIOHOB, KOTOPHIE CBSI3BIBAIOT MapKephl U CTPYKTYpPHBIE
OJIOKU TEKCTA.

Takum 00pa3zom, kaHPOBBIE OCOOCHHOCTH TEKCTa MEPEAAOTCS €ro pa3OMeHHeM Ha conepxkKa-
TebHBIE OJIOKHU, KOTOPHIE:

"  BKJIIOYAIOT ONpPEAEIEHHYIO )KaHPOBYIO JIEKCHUKY,

"  HUMEIOT ONpPEAENEHHYIO CTPYKTYPHYIO OpraHU3aluIo,

" peaju3yTCs B paMKax OINpeAeEHHBIX (POPMAIbHBIX CETMEHTOB.

JIOTMKO-KOMITO3UIIMOHHAS CTPYKTYypa TEKCTa BBISBISETCS C MOMOIIBIO JIGKCUKOHA KaHPOBBIX
MapKepoB U I1a0JOHOB, BBIJACISIONINX COJEpKATENbHbIE OJOKU. MapKepsl M3BIEKAIOTCS U3 TEK-
CTOB, U TMPEXJEe BCEr0 — U3 3aroJIOBKOB MOJIPa3/esioB, BBOJAHBIX MPEATOKEHUN U CIUCKOB, BKIIIO-
YEHHBIX B COCTaB JOKyMeHTa. [IpocThie Mapkephl COMOCTaBIAIOTCS TEPMUHAM MPEIMETHOTO CIOBa-
pSl UK TPYIINie TEPMUHOB (CUHOHUMBI). bornee crnoxkHble POPMHUPYIOTCS HA OCHOBE MPOCTHIX: MOJ-
JIEP>)KUBAIOTCS AJbTEPHATUBBI, COBMECTHASI BCTPEYAEMOCTh, @ TaK)KE BJIOKEHHOE MCIIOJIh30BAHHE
MapKepOB.

Ha pucynke 2 B kauecTBe mpuMepa NpuBeASH (pparMeHT KaHPOBOW MOJIEIIH TEKCTa CTaHIapT-
HOTO TPOTOKOJNA KIMHUYECKUX HCTBITaHWNA. JlaHHBIE TEKCThI BKIIOYAIOT >KaHPOBBIE CETMEHTHI,
MapKUpPOBAaHHBIC )KAHPOBBIMU TETaMH, Ha OCHOBE KOTOPBIX MOTYT M3BJICKAThCs (DparMeHTHI TEKCTa
JUISE TIOMCKA TOW WJIM WHOM MH(OPMAIINH.
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BrisiBiIeHHBIE HA OCHOBE JKaHPOBBIX MOJIETICH 3HAUYMMBIE CErMEHTHl MOT'YT B JaJIbHEUIIIEM HC-
M0JIb30BaThCS B KAUECTBE YCIOBHS MTOMCKA ONpeAeIEHHON HH(OpMAIIH.

TextGenre
Block genre_segment
Block genre_segment

<study_design_info>
<allocation>Randomized</allocation>
<intervention_model>Parallel Assignment</intervention model>

Block genre_segment
Block genre_segment

< s Menacs™s PDeovantinane fmmimams  maemace™
"‘}IF Il!lllf_)'_.]IllJ‘fIll.!L’ L roevorineusn “J’!f lfll(l!_l FJ(I‘.{III.)L -

<masking=Double Blind (Participant, Care Provider, Investigator,
Outcomes Assessor)</masking>
</study_design_info>

PucyHnok 2 — ®@parMeHT )KaHpOBOK MOJIEIH TEKCTA, OMMCHIBAIOIETO IU3aiH KITMHUYECKOTO UCCISA0BAHUS

1.3 Mogenb hakta

Mogenb ¢axTa SBISETCS OCHOBOW JJIsi MOJEIMPOBAHUS IMpOLEcca W3BIICUYCHUS MH()OPMAIUH.
Kaxxnas Mmozaens 3a1aéT cxeMy H3BIICUEHHS €IUHUIBI MHPOPMAIMK WK €IUHUYHOTO (hakTa, npea-
CTaBJICHHOT'O CBSI3aHHBIM SI3BIKOBBIM BBIpaykeHHEM. [Ipu u3BieueHnu ¢axra M3 TeKcTa He0OX0MMO
YUHUTHIBATH MHOXECTBO SI3BIKOBBIX CIOCOOOB pEMpe3eHTAllMu JaHHOTO (hakTa HOCHUTENISAMU MOJb-
s3pIKa M 00ecreynBaTh UX TpaHCPopMaIuio B GopMambHYIO CTPYKTYpY. COBOKYIHOCTH MOJIENEH
JIOJI’KHA OIKCHIBATh MPOIIECC LETMKOM, HAYWHas ¢ MHUIUAIN3alui 00BEKTOB, 3al0JIHeHUs aTproy-
TOB U YCTQHOBJICHHUS OHTOJIOTUYECKUX OTHOIICHUH MEXly OOBEKTaMu.

®daxkrT, npencrapiisas co00i 3aUKCHPOBAHHOE B BBICKA3bIBAHUU (SI3BIKOBOM BBIPAYKEHUH) IMITH-
puueckoe 3HaHHE 00 0OBEKTaX, MX CBOMCTBAX M CUTyalMsX, MOKET ObITh (pOpManu30BaH B BUC
KOIHUTHBHON CXEMbl, COOTHOCSIIECH €ro ¢ MOHATUAMU U OTHOLIEHUSMU OHTOJIOTUU. Takum oOpa-
30M, MOJIeJIb (PaKTOB (POPMUPYET 3HAHUS O COTIACOBAaHUM MMEIOIINXCS JIMHIBUCTHUECKUX 3HAHUM ¢
MPEeIMETHBIMH 3HAHUSMU U (PUKCHPYET (POPMaTbHO-TMHIBUCTUYECKHUE CBOMCTBA, O0YCIOBIICHHBIE
SI3BIKOBOM TIPAKTUKOW omrcanus 00beKTOB U cutyaruil nanHoi [1pO.

[Ipennaraemplii croco0 MOJENUPOBaHUS OOECIEYMBAET NMPEUMYIIECTBEHHOE HCIOJIb30BaHUE
JIEKCUKO-CEMaHTUYECKOI MH(pOpMaLUU, YTO HE UCKIIIOYAeT MPUMEHEHUs] YaCTUYHOIO CHHTaKCHYe-
CKOTO aHaJIM3a U CMHTAKCUYECKHX OIPaHWYEHUH, HaKJIaJblBAEMbIX HA CEMAaHTHUECKUN KapKac MoO-
neneit paktoB. M3BecTHBIE CUCTEMBI OTJIMYAIOTCS MOJHOTON U POIbI0 CUHTAKCHYECKOT0 aHajIu3a B
nporecce u3BiaeueHus pakruyeckoit nudopmauu u3 TekctoB. Tak, Texnonorus [12] npennonaraer
IIOCTPOECHUE IOJHOI'O CEMAaHTUKO-CUHTAaKCUUYECKOIO JEPEBa MPEITIOKEHUS, K KOTOPOMY HPUMEHSI-
10TCs a0JIOHbI (CBOETro poja (QUILTPHI), ONUCKHIBaIOIINE UCKOMBIE (akThl. B mpennaraemom noa-
X0Jie, KaK u B [13], cHHTaKCHYeCKHi aHATU3aTOp MPUMEHSETCS JIOKANbHO (IPU 00HAPYKEHUH KITIO-
YeBBIX €IMHULl U UX KOH(UTypaluii), B YaCTHOCTH, IIPEyCMOTPEHO ONPEIS/IEHUE aKTaHTHBIX IO-
3ULIMI NpeIUKaTHBIX CI0B [14].

OCHOBOW JTMHIBUCTHYECKOTO ONMUCaHusA (akTa SBISETCS CEMaHTHKO-CUHTAKCHYECKas MOJEIb,
KOTOpasi OrpaHUYMBAECT CHHTAKCHYECKYI0 COYETaeMOCTh M COTJIACOBAHHOCTH I'PAMMATHYECKHX U
CEMaHTHYECKUX MPU3HAKOB TEPMHUHOB (BEPILINH CUHTAKCUYECKUX IPYII) B COOTBETCTBUU C MPABU-
JaMU COTJIACOBAaHHUA WM YIpaBieHUs. Takue MOJIENH ONMUCHIBAIOTCA B BUJE aKTAaHTHOW CTPYKTYpBI,
CBSI3aHHOM C OJHOW WJIM HECKOJbKHUMH 0000I1IEHHBIMU JiekceMamu [9, 15]. ITox 00001mEHHOI JIeK-
ceMoii MoHUMaeTcst MO0 TepMUH cioBaps (win ero ¢gopma), b0 rpymnmna JEeKceM, ONMMCAaHHBIX B
TEpMUHAX TPAMMAaTHYECKUX U CEMAaHTHYECKUX KaTeropuil 6e3 yka3zaHHs HOpMaJIbHOH (Gopmbl. AK-
TaHTHasl CTPYKTypa ONMUCHIBAET HAOOp aKTAHTOB, XapaKTEPU3YIOIIMX COOTBETCTBYIOIIYIO BaJICHT-
HOCTb, B TEPMUHAX CEMAHTUYECKUX U IPAMMATHUYECKUX XapaKTEPUCTUK, KOTOPBIE SIBJISIOTCS Orpa-
HUYECHUSIMU JISl 3aBUCUMBIX CJIOB.

CeMaHTHKO-CHHTAaKCHYECKas MOJIeIb XapaKTepu3yercs napoi suna </g, M,>, rae:
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lg = <Ly, Si;, Mj;> — 00001EHHAs JIeKCeEMaA, XapaKTepu3yloliasi rpyniy TepMuHoB L;; < V, obna-
JAFOIIYI0 HA0OPOM CEMAaHTUYECKUX IPU3HAKOB S, S ¥ 3aJaHHBIMHU 3HAYECHUAMH MOP(OJIOTHU-
4ecKux aTpudyToB M, < Mv;

My = <A, ..., A,> — IoCcnen0BaTeNbHOCTh AKTAHTOB, OMUCHIBAIOIINUX MOJAEIb, T1€ KaXKIAbIH aKTaHT
A; © SxMv XV, 3a1aET MHOXKECTBO JJOITYCTHMBIX COUYETAHUI CEMAHTUYECKUX S U TpaMMaTHYe-
CKHMX MV XapaKTEepUCTUK TEPMHUHOB, a TAK)KE YCIIOBHS HAa HAJIMYUE IPEAIora V..
[IpemyioxenHass CTpyKTypa CEMaHTHUKO-CMHTAKCHUECKUX MOJENEeH MpEeJoCTaBISIeT LINPOKUE

BO3MOXKHOCTH MOJIEJIMPOBAHUS S3BIKOBBIX CBsi3ed B TekcTe. Tak, MOJENb MOXET HE COJepiKaTh

CUHTAKCUYECKHX OTPaHUYCHHI M MPEICTaBIATh COO0M OHTONOTMYECKHE OTHOIICHUS WU OMUCHI-

BaThCs 0€3 CEMAHTHUYECKUX XapaKTEPUCTHK U COOTBETCTBOBATH YMCTO CHHTAKCHYECKUM MOJCIISIM

ynpasieHus. O60011eHrne JeKceM B MOJENSX MO3BOJSET KOMIAKTHO OMPEAETUTh MHOTHE SI3BIKO-

Bbl€ KOHCTPYKIIMHU, BApUAHThI B3aUMOCBS3H CJIOB B BBIPAXKEHUSIX U CIIOBAPHBIC TPYIIIIHIL.

Monens ¢akToB 3a7aéTcsi CTPYKTYpPOM, aHAJOTUYHON aKTaHTHOW CTPYKTYpe, KOTOpas OMHUCHI-
BaeTcs JIMOO B TEPMHUHAX KJIACCOB OHTOJIOTHH, JIMOO B TEPMUHAX CEMAHTHUYECKUX MPU3HAKOB CIIO-
Baps U CBS3bIBaeTCs C (YparMEHTOM OHTOJIOTMH. J[OTOMHUTETHLHO HAKIIAIBIBAIOTCS OTpaHUYEHUS Ha
OHTOJIOTUYECKHE MPU3HAKU 3JIEMEHTOB CTPYKTYPhI U X B3aMMOPACIIONIOKEHUE B TEKCTE.

dopmanbHO MoIeb (PaKTOB — ATO cuctema Buaa I = <Myp, Mss, Cs, Cp, Oges™, THIE:

M, — TIOCTIeIOBATEILHOCTh APTYMEHTOB (PaKTa;

Mss — MHOXECTBO CEMaHTHKO-CHHTAKCUYECKUX MOJieei, KOTOPBIM JOJKHBI YIOBIETBOPATH apry-
MEHTHI Ha YPOBHE JIEKCHYECKOT'O COCTaBa;

Cs — MHOKECTBO CEMAHTHUYECKUX OIPAHUYEHHUI;

Cp — MHOXXECTBO CTPYKTYpPHBIX OFPAaHHUYEHHUIA;

Oges — parMeHT OHTOJIOTHH, B COOTBETCTBUHU C KOTOPBHIM (POPMUPYETCS Pe3ysIbTaT MPUMEHEHUS
Mojiesid (PaKTOB - HOBbIE OOBEKTHI /WM U3MEHEHUSI aTPUOYTOB YK€ CYIIECTBYIOIUX OOBEK-
TOB, KOTOpbIE SIBISIOTCSA SK3EMIUIAPAMHU TOHATUN OHTOJOTMHM (OTHOCALIMXCA K 3aJaHHOMY
¢bparmenry).

Boigenstores 1Ba OCHOBHBIX TUIIA MoJesiel (GaKkTOB: MOJENH, CIIy>Kallue JUIsl Ha4yaJIbHON MHU-
[UATH3aIH 00bEKTOB, U MOJIEH VISl BBISIBICHUs CBs3eil. Moaenu nepBoil Tpynmbl HEOOXOUMBI
JUTsl HAa4aJIbHOTO (POPMHUPOBAHUST OHTOJIOTHUECKUX CYITHOCTEH Ha OCHOBAHHWH CJIOBAPHBIX MpH3HA-
KOB. Mojienu BTOpOil TpyIIbl MOACTUPYIOT MPOIECCH «OOHAPYKEHUsD» HParMEeHTOB OHTOJIOTHH.

Paccmotpum »TH 1Ba THIA Ha MpUMeEpax.

Cucrema ceMaHTHYECKHX MPU3HAKOB CIIOBapst (GOpMUPYETCs HA OCHOBE OHTOJOTUYECKUX CYIII-
HOCTEH, 4TO TO3BOJISIET MHUITMATN3UPOBATh HadaJIbHOE (hOPMUPOBAHUE OOBEKTOB HEIIOCPEICTBEH-
HO Ha OCHOBAHUM CIIOBApPHBIX MPU3HAKOB. PacCMOTpHUM MpuMep ONucaHus MOJAENIU AJi1 UHULUAIU-
3auu 00BEKTOB Kiacca [Ipenapam, KOTOpPbIe MOTYT OBITh MIPEACTABICHBI B TEKCTE AINMO3UTUBHOM
MMEHHOU Tpymnmnoi. B 3Toil rpynmne omopHbBIM CIIOBOM SIBJISIETCSI POJAOBOE CIOBO HIIM CIOBOKOM-
TJIEKC (THUIT), @ UMsI IPUMBIKAET K HEMY B TIOCTIIO3HIIHH.

Scheme IIpemnapar3 : segment Kraysa
argl: Term::[Ipemapat(SemClass: Tum)
arg2: Term:: [Ipenapat(SemClass: nmsi)
Condition PrePos(argl,arg2), Contact(argl,arg2)
= Object :: [Ipenapar(Tum: argl.Class & arg2.Class, HaumenoBanue: arg2.Norm)

B nmaHHON Mozaenn TepMHUHBI JOJKHBI MMETh CEMAHTHYECKUX Kinacc [Ipenapam, ¢ yd4érom
UepapXuy HaCJIe0BaHUs IPU3HAKOB B CIIOBape, a TAKXKe MEePBbI TEPMUH JI0JKEH 00J1a1aTh ceMaH-
TUYECKUM IPU3HAKOM mun, a BTOpoil — ums. [Ipu npuMeHeHun JaHHON MoJieH, Harpumep, K ¢pa-
3€:
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saxyuna <IIpemapar, SemClass: Tur> "ACAM2000" <IIpenapat, SemClass: ums> '
co3/1aéTcsi 00BEKT — HK3EMIUISP MOHATHS OHTOJIoTuu [Ipenapam, THN nipenapata (Hampumep, ap-
MaKoJIOTHYECKasl TPYIIa) MOXKET YTOUHUTHCSA B COOTBETCTBUM C CEMAHTUYECKUM IPU3HAKOM Iep-
BOTO WJIN BTOPOro TepMHUHA, atpulyT Haumenosanue y OOBEKTA 3aIOIHAETCS HAUMEHOBaHHEM
BTOpOro repmuHa Norm.

B kauectBe apyroro nmpumepa MHULUAIM3UPYIOLIEH MOJEIN PAaCCMOTPUM Cilydaid, Korja Ha
ocHoBe Jiekcuueckoro mabiaona (LexTerm) BoiaensieTcss pparMeHT TeKCcTa B KaBbIUKAX U GOPMUPY-
€TCsl TUIIOTE3a O TOM, YTO 3TO MM O0bEKTa, HO YTOUHEHHE €ro Kjacca BO3MOXKHO TOJbKO MpHU
HaJIMYMU TepMUHA-KIaccudukaropa:

Scheme HoBeiii_00bexT : segment Kraysa
argl: Term:: (SemClass: Twm)
arg2: LexTerm::MimeHoBaHHBIH 00BeKT()
Condition PrePos(argl,arg2), Contact(argl,arg2)
= Object (Tun: argl.Class, Haumenosanue: arg2.Name)

dopmupoBaHUE 00BEKTa C MOMOIIbIO TAHHOM MOJETH OCYIIECTBIISIETCS aHAJIOTHMYHO IPEbl-
Ty LIEN.

[Ipu moucke M BBIABICHUU XapaKTEPUCTUK OOBEKTOB M UX CBSI3ed, Kak MpaBHIIO, TpeOyeTcs
MIPOBEPUTH COYETAEMOCTh CEMaHTUYCCKUX U/WIIM IPAMMATUYECKUX MPU3HAKOB OOBEKTOB.

PaccMoTpum npuMepsl MOJIEH, UCIIONB3YEMOM JIsl U3BJICUEHUS aTpUOYTOB OOBEKTOB.

Scheme TunKoroptel: genre segment <arm_group>
argl: Object:: I'pymma(), genre segment <arm_group label>
arg2: Term::ITapametp(), genre segment <arm_group_type>
= argl: ['pynna (tum: arg2.Name)

JlanHast MOZIeIb MTO3BOJIIET YTOYHUTH TUII TPYIIIBI HA OCHOBE MH(OPMAIIUU O KaHPOBOM CTPYK-
Type TOKYMEHTa, KOTOpasi B COOTBETCTBUU C MPUHATHIM CTAaHIAPTOM COJIEPKUTCS CTPOTO B OIpeje-
JIEHHBIX )KaHPOBBIX (hparMeHTax.

PaccmotpuMm npumMep Moaenu AJis MOCTPOSHUSI OTHOIIEHHSI B COOTBETCTBHM C paccMaTpUBae-
MOM CUTyaIuen.

Scheme YcnosuallpumenenuslIpenapara: genre segment <group>
argl: Object::I"pymma()
arg2: Object::IIpenapart()
arg3: Term::[Tapamerp(SemClass: kpaTHOCTB)
arg4: LexTerm::/{o3a()
arg5*: Term::ITapameTp(SemClass: Bpemsi)
Condition  genre segment (arg2, arg3, arg4, argd) <description>,
Contact(arg2, arg3), Contact weak(arg2, arg4), Contact weak(arg2, arg5)
= nMeerHaznauenwne (rpynma: argl, mpemapar: arg2, THII: «IIperapary,
pa3mep no3bl: argd.value, kpaTHocTh: arg3.value, Bpems: argS.value)

VYcnoBusi Ha3HAUYECHUS TpernapaTa JUisi KOHKPETHOM T'PYIIbI JIF0JIe OMHUCHIBAIOTCS TaKUMHU Xa-
paKkTeprucTUKaMH, KaKk HAMMEHOBAHHUE TperapaTa, ero J03UpOBKa, KPaTHOCTh MPUMEHEHHS U BPEMSI
npuéma. Jlanaass uHpOpMAaIHsl B COOTBETCTBUH C MPHUHITHIM CTaHAAPTOM COJEPIKUTCS CTPOTO B
ompeeEHHBIX )KaHPOBBIX (hparMeHTax, OJTHAKO B pamMKax (parMeHTta description OnvcaHue Tapa-

' B npumMepax B ckoOKaxX YKa3bIBAIOTCA IPH3HAKH TEPMHUHOB, 3aJaHHEIC B CI0BApE.
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METPOB Pa3BOPAYMBAETCS B BUJE TEKCTa, 4TO TpeOyeT npuMeHeHHsI 00Jiee CII0KHOTO JTMHTBUCTHYE-
CKOro aHayin3a. B pe3ynpTare NpUMEHEHMs MOJCIN CO3LACTCA ONMCAHUE CUTyalluu TepaleBTHYC-
CKOTO BMEIIATEIbCTBA.

[TpuBenéunbIii HAOOP Mojeneil (aKkTOB TEMOHCTPUPYET MOAXO] K H3BJICYCHNUIO HH()OPMAIHH O
IIPOBOAMMOM KJIMHUYECKOM HCCIIEJOBAHUH HA OCHOBE CTPYKTYPhI IPOTOKOJIA.

2 Mopenb npeacraBneHUA TEKCTa

BaxHbpIM KOMIIOHEHTOM MOZACINPOBAHUA TPOLECCa U3BJICUCHUS I/IH(l)OpMaIII/II/I ABJISICTCSA MOICIIb
MPEJICTABIICHUS TEKCTa, KOTOpas TOCIEIOBATEIIbHO M3MEHsIETCs, 00oramasch Ha KaXIOM dTare
aHaJIn3a HOBBLIMHW 3HAHHUSIMU. I[JISI OIMUCAaHUS MPOUCXOAAIUX U3MCHEHUHU MMpeaIoKCHa MOJCIIb,
ONM3Kasi TI0 CMBICITy K CXEeMaM, HMCIOJb3yeMbIM IPH CO3/IaHUHM Pa3MEUCHHBIX KOPITYCOB TEKCTOB
[16]. OTnuams 3aKI09arOTCs B:

" enMHOOOpa3HOM MOIEPIKKE BCEX ITAMOB 00PAOOTKH TEKCTA, BKIIIOYAsi CEMaHTUYCCKHIA;
= HCIIOJIb30BAHUU «BHCHIHCTO» AaHHOTUPOBAHUA (a HC CUCTEMY TBFOB), CHUHXPOHU3UPOBAHHOT'O C

TekcToM [17];
= OpHUCHTAllMU Ha O6’beKTHO-OpI/IeHTI/IpOBaHHO€ NpeaACTaBJICHUC NAHHBIX.

Mogens npeicTaBieHa HAOOPOM HOKPbIMULl MeKCma, KOTAa IPOMEKYTOUHBIE Pe3yJIbTaThl 00-
paboOTKU MPECTABISIOTCS OJHOTUITHBIMU OOBEKTaMHU C 33/IaHHOM MPOEKIMEH Ha TEKCT (TeKCTOBBI-
MU WHTEPBAJIAMH), YTO TTO3BOJISICT HATJISTHO UHTEPIPETHPOBATH MOJyUYEHHBIC PE3YIbTAThl H BBIJC-
JIITh KOHTEKCTHO CBA3aHHBIC C KAXXIbIM 3JICMCHTOM 3HAHUS.

Mogens Tekcta onpeaensiercs nsatepkon <Cy, Cr, Cg, Cri, Cio™>, TAE:

Cy = {atom,, ..., atom,} — rpademMaTHUECKOE MOKPBITHE, COACpKAIIEee MHOKECTBO aTOMOB atom; =
<t, id, pos>, Tie aTOM — 3TO 0OBEKT, COTIOCTABIIIEMbI HEPA3PHIBHOMY (parMeHTy TEKCTa, CO-

CTOAIICMY M3 CHMMBOJIOB OJHOI'O THUIIA t; ATOMBbI YIIOPAAOYCHBI 11O BCTPCHACMOCTH B TCKCTC U

OTIPEIEIISIOTCSL TIOPSIKOBBIM HOMEPOM id M TEKCTOBBIMU MO3MIMAMHU pos = <pos_begin,
pos_end>;
Cp = {lex,, ..., lex,} — TEpPMHUHOJIOTHUYECKOE MMOKPHITUE, COIEPKAIIECE MHOKECTBO JIGKCHIECKUX 00B-

eKTOB BUfa lex; = <v, m,, §,, pos>, T vEV - TEpMUH CIIOBapS; M, — MHOKECTBO IpaMMaTHye-
CKUX XapaKTePUCTUK TEPMHHA V; S, — MHOXKECTBO CEMAHTUYECKUX MPU3HAKOB V; pOS — TEKCTO-
Bas MO3UIHUS;

Coé = {s;, .., Su} — CerMEeHTHOe (WJM >KAaHPOBOE) TOKPHITUE, OTPAXKAIOIIEEC JOTUKO-
KOMITO3MLIMOHHYIO CTPYKTYPY TEKCTa M BKJIIOYAIOLIEE MHOXKECTBO CEIMEHTOB BHJIA §; = <f;
pos, Rg>, tie ty— tin ui GopMaibHbI CETMEHT KaHPOBOW MOJENN TEKCTAa, pos — TEKCTOBasI
MO3UIUS U Rg — CBSI3U C IPYTUMH CErMEHTaMHU, OIPeIeSIONIMMHI UX B3aUMOPACIOJI0KEHUE B
TEKCTE;

Cm, = {sty, ..., st,} — TEeMaTH4YECKOE MOKPBITHE, KOTOPOE OIpPEEAETCS] MHOKECTBOM TEMAaTUUECKUX
¢bparmeHnToB Buaa st; = <th, pos, Rp,>, TIe th — TeMaTHKa U3 3apaHee OnpeAeIéHHOTO TeMaTu-
4yecKkoro kiaccupukaropa, pos — TekcroBas no3uuus u Ry, < Cg — NOJIMHOKECTBO CTPYKTYp-
HBIX CETMEHTOB, MMOKPBHIBAEMBIX JTaHHBIM (hParMeHTOM;

Cio = {10, ..., 10,} — nHPOPMAITMOHHOE TOKPBITHE, COJICPKAIICe MHOKECTBO HAHICHHBIX B TEKCTE
nH(popManMoHHBIX 00beKTOB 6uda 10; = <I, Pos, R/>, rae [ — OHTOJIOTMYeCKUH 00BEKT WIIH JK-
3eMIUISIp MOHATUS, omnpenenéHHoro oHtonorueil IIpO, Pos — TexkcroBas no3unus (B oOIieM
cllydae pa3pblBHas, T.€. OmpeensieMas MHOKECTBOM Hepa3pbIBHBIX MO3UIUHN pos), Ry — MHOXe-
CTBO MH(OPMALMOHHBIX 3aBUCHUMOCTEH 00BEKTa, MOJYYSHHBIX B Mpolecce 00pabOTKU TEKCTa
MIPU UCTIONIB30BAHUM UH(OPMAIIMK U3 OJJHOTO 00BEKTa JIJIsl TeHepaluy Uil OOHOBIIEHUS JPYTO-
ro.
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B 3aBucuMocTH OT perraeMoil 3ajaun MOTyT ObITh BBIJICICHBI U APYTUe TUIbI MOKpbITUH. [Ipu-
BeJEHHAsT MOJEIb OPUEHTUPOBAHA B IIEPBYIO OYEPEIb HA 3alaydl CEMAHTUYECKOrO aHaIu3a U W3-
BieueHust nHpopmanuu. Ha pucynke 3 mpencraBieHa oOmas cxema mpeoOpa3oBaHMs BXOISIINX
TEKCTOBBIX JAHHBIX U IPOMEXKYTOYHBIEC PE3YJIBTAThI B BUJIE TIOKPBITUH.

3 -
%l NEKCUYECKWA HAHPOBAA TEMATHUYECKAA CEMAHTUYECKMIA
:g AHA/MA3 TAMKM3AUMA KNACCHOMKALIMA AHAM3
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Pucynox 3 — Otamsl GopMHUPOBaHIS MOJIENN TIPEACTABICHHUS TEKCTa

I'pagpemamuueckoe noxpvimue TEKCTa SBISETCS PE3yJIbTATOM €ro rpademMaTuyeckoro aHaausa,
B IPOIIECCE KOTOPOTO BXOMAAIIUN JTMHEHHBIN TEKCT pa30ouBaeTcs Ha 3JieMeHTapHble aTOMbl. OCHOB-
Has 3a/la4a JaHHOT'O ATara — CrpyNIHUpoBaTh CUMBOJIBI OJJHOTO THIIA B I1OCJIEI0BATEIBHOCTH U 1aTh
UM HEOOXOIUMYIO0 MHTEPIIPETALNIO: CIIOBO OIpPENeIEHHOr0 andaBuTa, YUCIIO, 3HAK TMPETTMHAHUS U
T.1. Jln1s pemareneii, paboTtaromux ¢ pa3MeTkon (Harpumep, html-TekcTbl), MOKHO JONOTHUTEIBHO
3a1aTh TUIHW3ALUIO T3TOB MU NOMET. BaXXHbIM CBOMCTBOM JAaHHOIO MPEACTABICHUS SIBISAETCA TO,
YTO 3JEMEHTHI MOKPBITUS 33Jal0T BCE BO3MOXKHBIE I'DAHUIBI DJIEMEHTOB JJIsl BCEX IMOCIEAYIOLIUX
IIPEJICTAaBICHUM, T.€. IPU JalbHENIel 00paOOTKE HU OIMH aTOM HE MOXKET OBITh «pa3fenény».

Tepmunonocuueckoe nokpvimue COCTOUT U3 CIOBAPHBIX TEPMUHOB, HAJICHHBIX B JAHHOM TEK-
CTE, C Y4eTOM BO3MOKHOM OMOHHMHH U IIEPECEYEHUN MHOIOCIOBHBIX TEPMUHOB. TepMHHOIOrNYE-
CKO€ MOKPBITUE TEKCTA — ATO JIEKCHUYECKAsA MOJIEb TEKCTa, KOTOpasi CTPOUTCSI Ha OCHOBE JICKCHUYE-
ckoil mogenu noawssbika [IpO, 1 BKIItOUaeT HaliIeHHbIE B TEKCTE TEPMUHBI C MPUBA3KOM K MO3ULIUN
B Tekcte. [locne Toro, kak TepMHH HailieH B TekcTe, OpMUPYETCs JEKCHUECKHH 00BEKT, KOTOPBIN
cHa0kaeTcss HAOOPOM CEMaHTHYECKUX aTpUOyTOB, 3a/JaHHBIX B MPEIMETHOM CIIOBape Ul HaWJeH-
HOTO TepMuHa (cM. paszzmen 1.1).

CeamenmHoe nokpvimue OTpakaeT CTPYKTYPHOE JeJeHHe TeKCTa Ha Jorudeckue (ad3ar, mpen-
JIO’)KE€HUE, 3ar0JI0BOK U T.I1.) U ’KaHPOBbIE (hparMeHThl. JKaHpOBOE MOKPBITHE SIBISETCS Pe3yJIbTaTOM
CerMEHTALlUU TeKCTa M OJHUM U3 CIIOCOO0B OTpakeHus ero (popmanbHOU CTpYKTyphl. CerMeHTanus
paccmaTpuBaeTcsi Ha MaKpOypOBHE, T.€. HA YPOBHE BCEro TE€KCTa (B OTIMYKE OT JOKAJIBHOTO aHAJH-
3a MpeJUI0KEHUS U BbIJICTICHUSI COBOKYITHOCTH B3aUMOCBSI3aHHBIX (DparMeHToOB (KJay3), paccMaTpH-
BAa€MbIX B paMKax CHMHTaKCHYECKOIO aHalu3a NPEIOKEHMs) U ONUpaeTcs Kak Ha (QopmalibHO-
TEKCTOBbIE, TaK M Ha >KaHPOBble OCOOEHHOCTH JTOKyMeHTa (cM. paszen 1.2), KOTopble nepenaroTcs
pa3bueHneM TeKcTa Ha KOHIENTyalbHble "acTu. lIpu aHanmm3e TekcTa pa3OueHHe Ha >KaHPOBBIC
(dparMeHThl IOMOIaeT Cy3UuTh 00JacTh MOMCKAa MHPOPMALIUU ONPEAEAEHHOTO BUAA U, TEM CaMbIM,
MOBBICUTH KayecTBO aHajiu3a. C IMOMOIIBIO KaHPOBOM CTPYKTYPHl TEKCTa MOTYT pelIaTbCs 3aJauu
OIIpEeEICHNUS )KaHPOBOM PEJIEBAaHTHOCTH JTOKYMEHTOB, IIOJYyUYEHHbIX U3 HEU3BECTHBIX MCTOYHUKOB,
Hanpumep, npu noucke B Murepuer [18].

Temamuueckoe nokpvimue OIpeNeNseT TEKCTOBbIE I'PaHMIIbl TeMaTHYECKH-CBA3aHHBIX O0JIa-
CTEH TeKcTa JUIs KaXa0M paccMaTrpuBaeMoi TeMaTuku. @opMUpoBaHHE TaKUX 00J1acTel OCyIleCTB-
JISI€TCSl HA OCHOBE CJIOBApsi, B KOTOPOM 3a/1aHO COOTBETCTBUE MEXIY TEPMUHAMU U TEMAaTHYECKUMHU
npu3HaKaMy. TemMaTHuecKoe MOKPHITHE CTPOUTCS HaJ TEPMUHOJOIMUYECKUM U YKaHPOBBIM MOKPHI-
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THEM. 3/1€Ch AJIEMEHT TEMaTHYECKOTO MOKPBITHS OINpeNeNsaeTcss Kak (parMeHT TeKCTa, BKIIIOYAro-

IIETO KJIACTep TEPMHHOB, OTHOCSIIMXCS K OJHOHM TeMe, B rpaHuIax (opMallbHOTO CerMeHTa (Win

MOCIIEI0BATEIbHOCTH CETMEHTOB) KAHPOBOTO MOKPHITHs. AHAJIOTUYHO CETMEHTaM, TeMaTHYeCKue

CErMEHThI MOT'YT CYy’KaTh 00JIacTh TOMCKa UH(DOPMALIMK ONPEIEIIEHHOTO BU/IA.

Hnghopmayuonnoe (06vexmuoe) nokpvimue ONMUCHIBAET HAICHHYIO0 WH(OPMAIIMIO B BUAE CE-
MaHTH4YeCcKOol ceTn 00bekToB [IpO. MHpOpManmoHHOE TOKPBITHE TEKCTA SBISAETCS CaMbIM HH(pOP-
MaI[MOHHO-HACBHIIIEHHBIM U TPEACTaBISET pe3ylbTaThl CEMAHTUYECKOW 0O0pabOTKH TOKyMEHTa.
Uto0bl TOCTPOUTHh MHPOPMAITMOHHOE TIOKPHITHE HEOOXOIMMO TPEACTABUTh COJCPKAHNE TOKYMEH-
Ta B MOHATHOM KOMIIbIOTEPY (hopme. YcinoBHeM 3TOro sBiseTcs Hanuuue ¢popMara JaHHBIX, 3a7a-
IOIIETO CTPOTYIO CTPYKTYPY NPEACTaBICHUS M XpaHEHHs NOJIydeHHOW uHpopmauuu. [lanHas
CTPYKTypa JOJKHA OBITh «3apaHee» OCMBICICHA, T.e. UMETh 3apaHee 3a/IaHHyI0 CEMaHTHUYECKYIO
MHTEpIIpeTannio. B coBpeMeHHbIX 1M01X0/1aX JUIsl 3TOr0 UCMOoNb3ytoT oHTooruu I1pO [19].

B ynpoiéHHoM Bue OHTOJIOTHIO MOKHO mpeacTaButh kak O = <C, T, 4>, rue:

C — MHOXKECTBO KJIaCCOB, OnmUChIBatomux noustus [1pO;

T = UT; — MHOXKECTBO THUIIOB JJAHHBIX M V; — MHOKECTBO 3HaUYCHMI THIIa T7};

A — MHOXecTBO atpubyToB, Fy: C — 27“Y _ dhyHkuus, KoTopas onpeaeser HMeHa i THIIbI aT-
pulyToB kiaccoB C; BbIAENAIOTCS aTpuOyThl mpocThix TumnoB (owl:DataProperty) m cBsizu
(owl:ObjectProperty), Taxxe omnpenensieTcss TOJMHOXECTBO KIIOUEBBIX aTpUOyTOB Ax < A,
KOTOpBIE CTYXKaT JIJIsl OJHO3HAYHOW HACHTH(PHUKAIIUU OOBEKTOB.

KoHTeHT nHpOpPMAIIMOHHON CHCTEMBI, TOCTPOCHHON Ha OCHOBE OHTONOTUU O, TIPEACTaBISIETCS
MHO>KECTBOM 3K3EMIUISIPOB KJIACCOB OHTOJIOTUU M omuckiBaercs kak [ = {I;,..,1,}, rae I; knacca C;
npeacTaBisieTcs HAOOpoM aTpulyTOB cO 3HAUCHUIMH AVv; = {(a;,v;), ..., (anVi)}.

OOBbeKTHOE MOKPHITHE OMUCHIBACT MH(POPMAIIMOHHBIN KOHTEHT TEKCTa B TepMUHAX HH(OpMa-
IIMOHHBIX 0OBEKTOB, KOTOPbIE (DOPMUPYIOTCSI HA OCHOBE OHTOJIOTUYECKUX TMOHITHI U IOJKHBI OBITh
COTIOCTABJICHBI OMPEICIEHHOMY 3K3EMIUISIPY OHTOJOTHH, KOTOPBINA MO0 yKe MPUCYTCTBYET B KOH-
TEeHTe MH(DOPMAIMOHHOW CUCTEMBI, MO0 OyIeT no0aBleH B pe3ysibTaTe aHaln3a TEKCTa. TaKuM
o0pa3om, nH(GOPMALIMOHHBIE OOBEKTHI SBISIOTCS CBOETO POJia «BXOXKICHUSMUY WM YIIOMHHAHUS-
MU OHTOJIOTUYECKHX 00BEKTOB, 00HAPYKEHHBIMHU B TEKCTE.

Nudopmanmonubie 00beKThI (OPMHUPYIOTCS Ha OCHOBE Moelel (pakToB (cm. pazaen 1.3.), npu
3TOM MOPOXKIAIOTCA MH(POPMAIIMOHHBIE 3aBUCUMOCTH MEXAY 0ObEKTaMH, BHICTYMAIONIMMHU B Kaye-
CTBE apryMEHTOB MOJIEJH, U €€ pe3yabTaToM. J[J1 TOYHOro OomucaHus TaHHBIX 3aBUCHUMOCTEH Hc-
NOJIB3yeTCsl aTprOyTUBHAS MOJETh U3BJICUCHUS HHPOPMAITUH.

[IpenmyniecTBO MpeIOKEHHON MOJENN TEKCTa 3aKJII0YaeTCsl: BO-TIEPBbIX, B HAIISIHOM Ipe/-
CTaBJICHUH DPE3YJbTaTOB pabOTHI aHAIM3AaTOPa; BO-BTOPHIX, MPEIOKEHHOE OIMMCAHUE MOXKET SIB-
JSTHCSL OCHOBOM ISl (POPMANbHOTO OMKMCAHUS AITOPUTMOB U JI0KA3aTEIbCTBA UX CBOMCTB, a TaKKe
CIIyKHUTh B KaUeCTBE a0CTPaKIIMU BEPXHETO YPOBHSI JIJIsi TPOTPaMMHOM pean3aluu; B-TPEThUX, HC-
M0JIb30BaHKE JAHHOTO MPECTABICHUS B paMKaX MHPOPMAIIMOHHBIX CUCTEM O00ECIeYHT JOCTOBEP-
HOCTh pe3yJibTaTa, MOATBEP)KIAEMOT0 HEMOCPEICTBEHHO TEKCTOBBIM HCTOYHHMKOM, YTO TO3BOJIUT
MPOBOAUTH IIUPOKUN CHIEKTP KOPIYCHBIX UCCIIETIOBAHUIA.

3 ATpubyTnBHas moaenb usBnevyeHus MHpopmaummn

[Tpu onucannu nocae0BaTeIbHBIX MIPOIECCOB U3BICUCHUS HHPOPMALIUU C TIOMOLIBIO MOJETIeH
(haKTOB MHTEHCUBHO UCIOJb3YIOTCA aTpUOyThl OOBEKTOB M CBA3M MexXQy HUMHM. [losTomy s ne-
TaJILHOTO TPEACTABICHUS MPOUCXOASIINX MPOLIECCOB M OTPAKEHHsI BO3HUKAIOIINX WHPOPMAIIMOH-
HBIX 3aBUCHUMOCTEH HE TOJbKO Ha YPOBHE OOBEKTOB, HO M MEXAY MX aTpuOyTamH, pelieHo BOC-
MOJIb30BAThCS MOAXOJIOM K MOJETUPOBAHUIO MPOIIECCOB HA OCHOBE aTpHOyTHOM KOHBEHepHOH Mo-
nenu (AKM).
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ATpuOyTHast MOJIEJIb — 3TO JIOTMYECKasi MOJEJb JAHHbIX, IPEeJHa3HAYECHHAs Ul OTOOpaKEHUS
CBsI3€M MeXay CBOICTBaMM WM aTpuOyTaMu OOBEKTOB, yYaCTBYIOUIMX B OJHOM mpouecce. [l
KOPPEKTHOIO MOJICJIMPOBAHUS MPOIIECCOB U3BJICUEHHUs MH(MOPMALMU MOJENIN JODKHBI 00J1aaTh
CBOMCTBOM KOHBEMEPHOCTH, T.€. MO3BOJISATH ONMUCHIBATH MPOLECCHI, BHYTPU KOTOPHIX HE BOSHUKAIOT
uKiIbl. Takoro poja MoJenu IMUPOKO UCHOb3YIOTCs B pa3znuuHbx [IpO, Hanpumep, npu omnuca-
HUU TEXHOJIOTMUYECKUX MPOIECCOB € MOMOILIBI0 auarpamm coopku CepBuc-KommnoHeHTHOW Apxu-
TekTypbl SCA [20]. Mcnonb3oBanne AKM 1no3BojisieT BeICTpanBaTh OOLIYIO0 cXeMy Ipoliecca ¢ 3a-
BHCHUMOCTSIMH TI0 aTpUOyTaM.

B o6miem Buze moaeas AKM MokHO onucath cucteMor Buna <Oy, A, L>, rae:

O)/— MHOXECTBO 00BEKTOB MOJICITUPOBAHMS;

A — MHOECTBO aTpHOyTOB 0OBEKTOB (IT0JIpa3yMeBaAIOTCs aTPUOYThI IPOCTHIX THIIOB JIaHHBIX);

L — MHOKECTBO HalpaBJICHHBIX CBA3EH MEXIy aTpuOyTamMu 00BEKTOB.

ITpu MozenupoBaHMU TMpoLecca U3BICUCHHUsT UHPOPMALUU CBA3b MEXIY aTpuOyTaMu MHTEp-
MpeTUpyeTcs Kak nepeaaya 3Ha4YeHHs: OT OJHOro arpulyTta K apyromy. Jis obecnieueHus HenocT-
HOCTHU MOJIEJIM Ha CBSI3U HAKJIAABIBAIOTCS CIEIYIOIME OIrPaHUYCHHUS:
= artpuOyT MOXET UMETh TOJIBKO OJHY BXOJSLIYIO CBSI3b U MHOXKECTBO UCXOSIINX CBSI3EH;

"  CBSI3b MOXHO YCTaHOBUTb TOJIKO MEXy aTpuOyTaMu OAHOTO TUIIA.

Jlist TOAZIepKKU MOAETMUPOBAHUS TIPOIIECCOB M3BIICUYEHUS MH(OPMAIIMM HA OCHOBE OHTOJIOTUU
1 Mojienert ¢pakToB ObLT0 He0OXoauMO pacmupuTh AKM Takum oOpa3oM, 4TOOBI OHA TIOIEPIKUBA-
Ja CIeAyIOIUE BO3MOKHOCTHU:

" B KauecTBe aTpuOyTa 0OBEKTa MOXKET BBICTYNATh JPYroi OOBEKT, U, COOTBETCTBEHHO, MOJIENb
JOJDKHA TIPEIOCTABISITh BO3MOXKHOCTh YCTAHABIMBATH CBA3b MEXIY OOBEKTOM U aTprOyTOM
JIpyroro o0beKTa (COOTBETCTBYIOIIETO THIIA);

"  BO3MOXHOCTb yCTAQHaBJIMBATh 3HAUCHHE aTpUOyTa HAMpsAMYIO 0e3 MCIOIb30BaHUS CBSI3EH, T.e.
0e3 mepemaur 3Ha4eHUsI OT APYToro 00ObEKTa;

" B Cllydae MOPOXKJIEHHUs HOBOrO 0OBEKTa (B COOTBETCTBUU C MOJEISAMHU (PaKTOB) BO3MOKHOCTD
YCTaHaBJIMBATh CBSI3U MEXAY apryMeHTaMu (akTa U MOPOXKIAEMbIM OOBEKTOM.

Jlnst peainzanuy epBoi BO3MOXKHOCTH OblIa paciiupena tunuzanus cBoiictB AKM — no6as-
JieHa BO3MOXKHOCTb HCIIOJIb30BaTh KJIacC OHTOJIOTMM B KauyecTBE THUIA JAHHBIX aTpuOyTa (aHajo-
TMYHO OHTOJIOTUYECKOMY OOBEKTY), TaKXK€ B MOJEIb BBEJIECHBl COOTBETCTBYIOIME CBSI3U MEXKIY
00BEKTOM UM aTpuOyTOM, KOTOpPbIE O0IaJal0T TEMH K€ BO3MOXKHOCTSMU U OTPAaHUYEHUSIMHU, YTO U
ucxondue cBs3u. s moanepKKu BTOPOH BO3MOXKHOCTH ObUIHM J0OABIICHBI He3agucumbvle ampu-
Oymuvl — aTpuOyThl, 3HAUEHUS KOTOPBIX MOKHO M3MEHATH HANpsSMYIO, HE HCIOJIb3Yysl COEIUHEHUS
(Ipu 3TOM BO3HHMKAIOT HESBHBIE 3aBUCUMOCTH MEXIy apryMeHTaMH (akTa U He3aBUCUMBIM aTpu-
O0yTOoM, KOTOpbIE [TOKa HEe MojenupytoTces). W, HakoHell, B cilydae eclid Ipyrux cBsi3ed He yCTaHOB-
JICHO, MKy 00bEKTOM-apIyMEHTOM U Pe3yJbTHPYIOIUM 00BEKTOM yCTaHABINUBACTCS 00beKmHas
C6513b, KOTOpas peajn3yercs Ha ypOBHE UMEH KJIACCOB, T.€. UMsI Kjlacca 0ObEKTa B JAHHON MOJENIU
paccMaTpuBaeTCs Kak ero aTpuoyT.

[IpennoxxeHHass MO/IETb UMEET JBa MPAKTUUECKUX NpuMeHeHus. B nepBom ciiyuae AKM siBis-
eTcs. OCHOBOM (METaMoO/IeJbl0) AJISi MOJIEIMPOBAHUS MPOLIECCOB C MOMOILBIO Mojieneil (pakToB: Kak
JUIS ONIMCAHUS €JUHUYHBIX Mojeiel (CM. pUCyHOK 4), Tak U AJi1 UX COBOKYNTHOCTH. B npyrom ciy-
yae B Iporecce 00paboTKH TEKCTa OHA UCHOJb3YETCs Ul COXpaHEHUs: MH(OPMAIIMOHHBIX 3aBUCH-
MocCTel MeXIy oO0beKTaMHu HH()OPMAIIMOHHOTO MOKPHITHSA TEeKCTa (IaHHBbIE WH(POPMAIMOHHBIE 3a-
BHUCUMOCTH COIJIACYIOTCS C 3aBUCUMOCTSIMH, 3a/laHHBIMU B MOJEISAX (PaKTOB) U, TEM CaMbIM, Ipe/-
CTaBIISIET «UCTOPUIO» CO3JaHHMA OOBEKTOB. JTa MH(OpPMALHUs MO3BOJSIET, B YACTHOCTH, OILCHUTH
CTEIEHb CBS3HOCTH OOBEKTa ¢ KOHTEKCTOM M OCYIIECTBUTb KOPPEKTHOE yAaJeHHE 00bEKTa U3 CU-
CTEMBI.
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Pucynox 4 — Ipumep ucrons3zoBanust AKM i1t MoenpoBaHus mporiecca
n3BJIeYCHUS UHMOPMAIMU O SAMHUYHOM (akTe

4 W3BnevyeHue uHcpopmauumn

3anada u3BIeYCHUs MH(DOPMAIIMKM B COOTBETCTBUH C MPEIOKEHHBIMH MOJACISIMH NPEACTaBIIe-
HUA TeKcTa chOpMYTUPOBaHA B 0OIIEM BUIE CICAYIOIINUM 00pa3oM.

s 3anannoit uerBepku <O, I, LM, T>, rne: O — ontonorus [1pO, I — uHPpOpMaMOHHBINA KOH-
TEHT cucTeMbl, LM — monens noabsasbika [1pO, T — TeKCTOBBIN HCTOYHHK, TOCTPOUTH UH(OpMAIIU-
OHHOE MOKpbITHE TeKcTa Cjp, 00Naaonee CBOMNCTBOM OIHO3HAYHOCTH U cormocTaBUMocTH ¢ /. [lon
OJIHO3HAYHOCTHIO TTOHUMAETCs HaJIM4Yue He 0oJiee OHON WHTEpIpeTanuu JIto0oro gparMeHTa 3a-
JAHHOTO TekcTa 7. DTO O3Ha4aeT, 4YTO NPU HAJIMYUM HECKOJbKMX BAapHAHTOB pa3bopa TEKCTa,
HampHuMep, B clIyyae OMOHHUMUH, JIOJKEH OBbITh BbIOpaH oJuH BapuaHT. CBONCTBO COMOCTaBUMOCTH
C KOHTEHTOM CHCTEMbI O3HAyaeT, YTO KaXJ0My HH()OPMAIMOHHOMY OOBEKTY, BXOASALIEMY B pe-
3yabTHpYIoIiee nHpopMaunoHHOe MOKpbITHE Cio, H0KEH ObITh 0JJTHO3HAYHO COIOCTABJIEH HK3EM-
wisgp ontojoruu O, 4To oOecrneunBaeTcsl HAIMYMEM 3aJJaHHBbIX KII0YeBbIX aTpuOyToB. ComocTas-
JSI€MBIH SK3EMIUIAP, 110 CYTH, SIBJIETCS OHTOJOTHYECKUM pedepeHTOM HalAEHHOTO B TeKCTe 00b-
eKTa.

Ha pucynke 5 npezacrasiieHa o01ias cxema peaju3aliid CEMaHTHUECKOIo 3Tana aHajau3a U u3-
BIIeUeHUs MHPOpMannu u3 Tekcta. Ha BX01 cMCTeMbl OCHOBHOTO aHaIH3a MOCTYHAOT Pe3yIbTaThl
NIpeBapUTEIILHOTO dTarna 00paboTKM TeKCTa B BUE TEPMUHOIOTHYECKOTO, CETMEHTHOI'0 U TeMaTH-
YECKOTo MOKPHITHS TeKcTa. ba3a 3HaHui crcTeMbl BKIOYaeT 3HaHus 00 oHTonoruu IIpO u mone-
751X (aKTOB, 3aJaHHBIX JUISL JAHHOW OHTOJIOTUH. Pe3ynbraToM padoThl CUCTEMBI SBISETCS OOBEKT-
HOE€ MOKPBITHE TEKCTa, HA OCHOBE KOTOPOro (popMHUpyeTcs pe3ysbTUPYIOLIee€ MHOKECTBO OHTOJIO-
IMYECKUX 00BEKTOB, OMUCHIBAIOIINX KOHTEHT JJOKYMEHTa B TepMHuHax oHTojoruu I1pO.

B nporiecce 0cHOBHOTO aHaIM3a MOXHO BBIJCIIUTH CJIEAYIOIINE TP OCHOBHBIX 3a/1a4H:

1) HenocpencTBeHHO U3BIEeYeHNE (PAKTOB HA OCHOBE MoJieneil (pakToB.
2) Paszpemenue xopedepeHINH U MOUCK pePepeHTOB 00BEKTOB B OHTOJIOTMYECKOM KOHTEHTE CH-

CTEMBI.

3) Pa3pemienne HeOTHO3HAYHOCTH.
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Pucynox 5 — Cxema u3BiedeHus HHGOPMALIUU U3 TEKCTa

Pemenuie mepBoil 3amaun MOJENHPYETCs MOJb30BaTeNleM IMPH pa3paboTke Mojesnei (akToB.
TexHonornyeckas nojjaep:kKa JaHHOTO IpoLEcca OCYLIECTBISETCS CUCTEMOM, KOTOpasl o Mojie-
1M pakToB hopMHUpPYET MpaBUiIa U IPUMEHSET UX K BXOJTHBIM JIaHHBIM (OJJHA U3 BO3MOKHBIX pea-
JU3alui JaHHOM cucteMbl npencrasiieHa B [21]). KadectBo u3Bneuenus nadopmanuu B OOIBIION
CTETEeHH 3aBUCHUT OT KayecTBa MOJIENH Ipollecca, CO3/IaHHOM moib3oBaTeneM. B pesynbrate dop-
mupyetcss AKM nporniecca n3BnedeHuss HHGOpMaIUK I JAHHOTO TEKCTA.

Ot perieHust BTOpO# 3a/1aud BO MHOTOM 3aBHCHT IOJIHOTa aHaym3a. B pabore [22] npennoxkeH
METOJ] pa3penieHus KopedepeHIIM Ha OCHOBE OHTOJIOTHH, B paMKaX KOTOPOTO OCYLIECTBISETCS
CEMaHTHYECKOE CpaBHEHHE HAMIEHHBIX B TEKCTaX OOBEKTOB C YYETOM HX OHTOJOTMYECKUX
cBoiicTB. Ha maHHOM 3Tame WMIIyTCsl BCe YIOMUHAHMS Ka)XXI0TO OHTOJOTMYECKOro o0BekTa, (hop-
MUPYIOTCS KopedepeHTHbIe TpYIIbl MHPOPMAIMOHHBIX OOBEKTOB M Pa3pelIaloTcsi BO3MOXKHBIE
KOHGuMKTHL. Ha KadecTBO pemieHust JaHHOW 3a7jauu BIUSIOT CTENCHb NPOPAaOOTAHHOCTH 33 aHHON
0JIb30BaTEIeM OHTOJIOTUH U HAMIOJIHEHHOCTh HH(OPMALIMOHHOTO KOHTEHTA CUCTEMBI.

Pemenue TpeTheii 3anaun obecreurnBaeT GOpMUPOBAHNE KOHEUHOTO BapHaHTa 00BEKTHOTO MO-
KpBITHUS TEKCTa JJIs1 pa3MelleHus] B UH(POPMAIIMOHHOM KOHTEHTE cucTeMbl. HeoqHO3HauHOCTH TIpH
aHaJIM3€ TEKCTa BO3HMKAIOT BCJEACTBUE OCOOEHHOCTEH €CTECTBEHHOIO s3bIKA. SI3BIKOBasi HEOJHO-
3HaYHOCTh — 3TO CHOCOOHOCTH CJIOBA WJIM BBIPAKEHUS UMETh Pa3IMyHble UHTEPIpETaIiu, B pe-
3yJbTaTe KOTOPOH MOPOKIAOTCSA Pa3UYHbIe BapUAHTHI pa3doopa TeKcTa, KOHQIMKTYIOMNE MEXKIY
co0oii. B pa3pabaTsiBaeMoM N0X0/ie KOHPIUKTBI pacCCMAaTPUBAIOTCS HA YPOBHE MPOEKLIUU Pe3yIib-
TaTOB aHaynu3a Tekcta Ha IIpO, T.e. B KOHTEKCTe 3aAaHHON oHTOJNOruuU. [lomydyenHnas npu u3Bneye-
Hun (pakroB AKM xapakrepusyer nHGOpPMAIIMOHHBIE 3aBHCUMOCTH, BO3HUKIINE B Tporecce Gop-
MUpOBaHUsA AJaHHOU Mozaenu. [IpemyiaraeMblii METOJl OCHOBAH Ha WJEE BBIUMCIEHUS CTEIEHU HH-
(hopMaIMOHHOH CBS3aHHOCTH WH(POPMAIMOHHBIX OOBEKTOB, M3BICYEHHBIX W3 33/JaHHOTO TEKCTa
[23]. Monynb pa3pernieHusi KOHGIUKTOB JOHKEH pa3peliuTh BCE HEOAHO3HAYHOCTU TaKUM 00Opa-
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30M, 4TOOBI cucTeMa OblIa CBOOOTHOW OT KOH(MIMKTOB U MIPHU ATOM COXPaHUJIA MAaKCHMAILHO BO3-
MOKHOE KOJINIECTBO 0OBEKTOB M CBSI3EH.

PesynbTat paboThl cHCTEMBI aHATM3a TTOMEIIAeTCsl B HHPOPMAIIMOHHOE XPAaHHIIUIIIE, ITPeIBapH-
TEJPHO O0CCIICYNB OJHO3HAYHYIO HJICHTHU(UKAIINIO HANICHHBIX O0OBEKTOB METOJIOM, TPEIOKCH-
HBIM B paborte [24].

3aknroyveHue

[IpencraBneHHbId B paboTe MOAXO K MOJCIMPOBAHUIO MPOIIECCOB M3BJICUCHHSI MH(POPMAITUU
CYILIECTBEHHBIM 00pa3zoMm ommpaeTcs Ha 3HaHus o [IpO, sBHO dopMann3oBaHHBIE B BHJIE OHTOJO-
TUH, YTO MO3BOJIIET MPUMEHATh METObI JOKATHHOTO CEMAHTUYECKOTO M CUHTAKCUYECKOTIO aHaJIH-
3a, He TpeOys HAJIMYHUs MOJIHOTO KOPPEKTHOTO CHHTAKCHYECKOro pazdopa M rpaMMaTUYEeCKu Ipa-
BWJIBHO MOCTPOEHHOTO TekcTa. CyKeHHe 00JIacTH 3HAYEHUS MPEAMETHBIX TEPMHUHOB 3HAYUTEIHHO
yMEHbIIIaeT HEOJHO3HAYHOCTh TeKCTa. Mcmonb3oBaHue MH(YOPMAIIMOHHOTO KOHTEHTA OHTOJIOIMU
MIpU UJSHTU(PUKAIMN ¥ CPAaBHEHUU OOBEKTOB, HAWJCHHBIX B TEKCTE, MO3BOJISIET UCIOIH30BATH HE-
SIBHBIC 3HAHUS, T.€. HHPOPMAIUIO, HE COIEPHKALILYIOCS B TEKCTE.

PaccMoTpeHHBIe MOJENM W MX TEXHOJOTHYECKOE OOECIeUeHHE MPEAOCTABISIIOT KOHEYHBIM
nosib3oBarensaM — akcnepram B [IpO, nuHrBHMCTaM M MHXEHEpaM 3HaHUW — UHCTPYMEHTHI I MO-
JICIMPOBAHUS TIPOLIECCOB M3BJICUEHUS MH(DOPMAIIMK U MX OTJIAJKH, a pazpadoTunkam uH(OpMaIm-
OHHBIX CHCTEM — HHCTPYMEHTHI I IPOCKTUPOBAHUS CHCTEM aBTOMAaTHUECKONH 00pabOTKH TeKCTa U
KOHIIETITYaJIbHbIE CXEMBbI IIPEICTABIICHUS JTAHHBIX.
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ONTOLOGY-BASED APPROACH TO MODELING THE PROCESS
OF EXTRACTING INFORMATION FROM TEXT

E.A. Sidorova

A.P. Ershov Institute of Informatics Systems SB RAS, Novosibirsk, Russia
Isidorova@jiis.nsk.su

Abstract

The article deals with models and methods of knowledge representation, focused on tasks of automatic text processing
and information extraction. In the framework of our approach, information extraction is considered as a process of on-
tology population with information represented as instances of domain concepts. To describe this process three basic
models are proposed. The model of the text representation defines the general scheme of text processing and provides
the mapping of the received information on the text. The knowledge representation model includes a description of the
subject vocabulary, genre models of the text and the models of facts, which allow modeling the processes of infor-
mation extraction in terms of semantic classes of subject vocabulary and ontology of the subject domain. The attributive
model of data representation ensures the preservation of information streams of data that arise in the process of extract-
ing information, and allows the use of ontological methods for solving ambiguity problems and resolving the corefer-
ence. Thus, an original technique that allows users to design a text analysis system and simulate the information extrac-
tion based on the domain ontology is proposed.

Key words: information extraction, model of text, domain vocabulary, model of fact, ontology population.
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AHHOTauuA

Cuctembl 00pabOTKH JaHHBIX PACCMOTPEHBI HE TOJIBKO KaK KOMITOHEHTHI HH(OPMAIIMOHHON CTPYKTYPHI,
HO U KaK HeOTheMJIeMasi KOMIIOHEHTa COBPEMEHHOIO O0IIECTBA, YTO MO3BOJISIET COMTIACOBBIBATE TOAXO/IbI
K YIPaBJIECHHIO JIeeKTaMK CUCTeM 00OpaOdOTKH JAaHHBIX C [OJX0J[aMHU, IPUMEHSICMbIMHU MPU yIIPABICHUH
conuanbHBIMA cucTeMamMid. OCHOBHOE BHUMAaHHWE yaAeTseTcs nedekTtaM CHCTeM 00paboTKH JaHHBIX, BO3-
HUKAMOIIMM Ha MPEANPOSKTHONW CTaJMU )KU3HEHHOIO IHKIA TakuxX cucrteMm. [1ogo0Hbie 1eeKThl BbI3bI-
BAIOTCSI OTCYTCTBUEM €IMHOTO MOHUMAHUS IPOOJIEMHON CUTYaIlMN — CUTYyaluH UACHTH()UKAIIMN TTOTPeO-
HOCTH B pa3paboTKe cucTeM 00pabOTKM JaHHBIX - AKTOPaMH, BOBJICYEHHBIMH B «ypETYJIMPOBAHUE» ITOM
cuTyarui. Ha oCHOBe TOJOKEHUI 3BEPreTHKH U TEOPHH HMHTEPCYOBEKTUBHOIO YIPaBJICHUS BBIACICH
KJ1acc JeEeKTOB, BOSHUKAIOIIMX BCIICICTBUC HAPYIICHHUS KOIBOJIOIMHA MEK/Y COCTOSIHUSMH BHELITHEH 10
OTHOIIICHHIO K CHCTeME 00paOOTKU JaHHBIX CPEIIbI U CBOWCTBAMH CHCTEMBL. BEITONIHEHA CTPYKTYpH3aIHs
MpoIecca, COOTBETCTBYIOMICTO MPEANPOCKTHON CTAHH CO3IaHUSI CHCTEM, PE3YJIBTaTOM KOTOPOTO SIBIIS-
ercs crenuuKanys TpeOOBaHUH TOJIb30BATENCH CUCTEM 00pabOTKH JIaHHBIX. BbIIENeHbl KIIOUeBbIe
(hakTOphl BO3HUKHOBEHUS jehekToB. HOBHU3HA MOAXOM0B, M3I0KEHHBIX B paboTe, 3aKIHOYACTCs B TOM,
YTO C MO3UIIUI IBEPreTUKU PACCMOTPEHA POJIb CcriennpUKaUuK TPeOOBAHUI MOIB30BaTENCH KAaK «MOCTa»
MEKJTY «KU3HEHHBIM MHPOM» U «MHUPOM CHCTEM).

Knroueewie cnosa: ssepeemuxa, oeghekm, cucmema oopabomxu OaHHIX, AKmMop, NPOOIeMHAS CUMyayus,
cneyughuxayus mpebosanuii no1v3oeameleil.

L umuposanue: I'6030es B.E. DBepretuka Kak METOJI0JIOTHYECKAs OCHOBA YIIPABJICHUS BBISIBICHUCM JiC-
(eKkTOB Ha MPEIIPOCKTHON CTaUM KXU3HCHHOrO IUKIAa cucTeM o0pabotku nanHbIX / B.E. ['Bo3zes,
JL.P. Yepusixosckas, JI.B. biimnosa // Onromnorust mpoektupoBanust. — 2018. — T. 8, Nel1(27). - C.152-166.
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BBegeHue

B nacrosimee Bpems undocdepa sBISETCS CHCTEMO0OPa3yrM (pakTopoM KU3HU OOIIECTRa,
HEOOXOUMBIM aTpHOyTOM YeNOBEYECKOW KYJBTYPhl U SKOHOMHUKH COBpeMeHHoro mupa. Mudoc-
dbepa mpeacraBisieT co0OM COBOKYMHOCTh HMH(pOpManuu, WHPOPMAIMOHHON HWHQOPACTPYKTYPHI,
CyOBEKTOB, OCYIIECTBISIOMUX cOop, popMupoBaHue, pacpocTpaHeHHE U UCIOIb30BaHNE UH(POP-
Malliy, a TaKKe€ CHCTEMbl PEryJIMPOBaHMS BO3ZHUKAIOIIUX MPHU 3TOM OOIIECTBEHHBIX OTHOLICHHA.
Cuctembl 06pabotku qanubix (COJl) Hapsiy ¢ HHPOKOMMYHUKAIIMOHHBIMU CUCTEMaMH OTHOCSTCS
K 0a30BBIM KOMITOHEHTaM HH(pOpMaMoHHON HHPpacTpyKkTypsl. Paccmorpenne COJl kak HEOThEM-
JIeMO KOMITOHEHTBI COBPEMEHHOT0 00I11eCTBa 00YCIOBINBAET HEOOXOAMMOCTD MOJIOKHUTH B OCHOBY
yrpaBieHus: nmorpedburenbckumu cpoiictBamu COJl moaxomapl, coryiacyromuyecs ¢ MoaxoaaMu, Uc-
MOJIb3YEMBIMH TPHU YIIPABICHUU COIIMATLHBIMUA CUCTEMAMH.

K uncny 0a3oBbIX TpeOoBaHUM, MpeabsBisieMblX K coBpeMeHHbIM COJl, oTHOCSTCS Haaex-
HOCTh M (yHKLUMOHaIbHas Oe3omacHocTh [1, 2]. HamexHocTs u (yHKIMOHANBHAs 0€30MacHOCTb
COJl B TOM ymcie onmpenessitorcest AeeKTaMu, BO3HUKAIOIIAMHI Ha Pa3HBIX CTaIUSIX KU3HEHHOTO
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nukia cucreM. [IpoGiemam pa3paOOTKHM MOIXOA0B, METOAOB, HHCTPYMEHTOB JUIsI BHISBICHHS JC-
(hexToB Ha pa3HBIX cTaAusaX >ku3HeHHOTro 1ukia COJl (MaTpuIlsl MPOEKIINIA; CIIECHAPHOE, UCCIIE0-
BaTeIbCKOe, ad hoc TeCTUpPOBaHUE; U MHOTHE JPYTHe) MOCBsIIeHa o0mupHas nuteparypa. Tpaau-
[IMOHHAsI TOYKA 3PEHHsI COCTOUT B TOM, YTO OCHOBHOM 3ajaueil yIpaBleHUs BhISIBICHUEM Je(EKTOB
SIBJIIETCS MUHUMU3AIMsI BHETUTAHOBBIX 3aTpaT pa3HbIX PeCypcoB, 00yCIOBICHHAs HEOOX0IUMOCTHIO
yCcTpaHeHus pa3inuus notpedureabckux cBocTB COJl oT TeX, KOTOpbIe OMpeeNieHbl B crieugu-
Kanuu TpeOoBaHUil monb3oBaTeneil. Takol MOAXO0 K OMpEeNICHUIO YIPaBIeHUS BBISBICHUEM Je-
(EeKTOB SABISICTCSI OCHOBAHWEM JIJISl WICTIONB30BAHMS «KJIACCHUECKHUX» METOJIOB MPOCKTHPOBAHUS
CO/1, opueHTHpOBAaHHBIX HAa UCHOJIB30BaHUE (HOPMATBHBIX MOJIEeH. DTO SABIAETCS MPEANOCHLTKON
COIOCTAaBUMOCTH PE3yJIbTATOB PEIICHHUS BHIOPAHHBIMHU METOJAMU PA3JIMYHBIX TMPOSKTHBIX 3a/1a4
pa3HbIMH TpoeKTupoBIUKaMu [3]. UHBIME cliOBaMU, MPOEKTUPOBIIUK CTAHOBUTCS «QIEMEHTOM,
«BUHTUKOM» B CHCTEME MpoeKTupoBaHus. [Ipu 3ToM B KauecTBe HTAJIOHOB MPEJIOIAraeMbIX pe-
3yJbTaTOB Ha Pa3HbIX CTaIuAX >ku3HeHHOoro nukia COJl BeicTynaT crenudukaiud TpeOoBaHUI,
COOTHOCHUMBIE C 3TUMHU CTaJUIMH. ECTECTBEHHO, UTO AePEKThI crieluUKaImid TPAaHCPOPMHUPYIOTCS
B JIe(heKThI CUCTEMBI. Y UUTHIBasi KPUTHUECKYIO 3HAUMMOCTD crienudukaiiu TpedoBaHni MOJIb30Ba-
teneit (CTII) ana pe3ynbratoB mpoekTa (3TOT JOKYMEHT SIBIIIETCS BXOJOM MpoekTa [4]), MOXKHO
YTBEPkKAATh, 4TO E(EKThI 3TOT0 JOKYMEHTa OTHOCSTCS K YHCIY KpUTHUYECKUX (haKTOPOB MpoBaia
npoekta. OHAKO METOMOIOTHSI, METOJMKN M HHCTPYMEHTHI YIIPABJICHUS BBISIBICHHEM J1e(DeKTOB Ha
craguu pazpabotku CTII COJl naneku ot coBepmieHcTa [5]. I[lonTBepkaeHuEM 3TOMY CITYKHT TIe-
peYeHb KPUTHUYECKUX (DaKTOPOB yCIieXa U MpoBajia MPOrPaMMHBIX MPOEKTOB, IPUBOAUMBINA B OTUE-
tax Standish Group (http://www.standishgroup.com/), B KoTopom Ka4ecTBO CrieIU(UKAIIUN BXOIUT
MEePBYIO TPOIKy Hambosee 3HauuMbIX GakTopoB [6]. KoHmenTyanbHy0 OCHOBY HacTosIeld paboThl
COCTaBIISIET cienytomiee nojgoxkenue: mockonbky CO/l ABIsAIOTCS HEOTHEMIIEMON YacThIO COIUAIIb-
HBIX CHCTEM, TIOJIXOJIbl K YIPABJICHHUIO BBISIBICHUEM Jle(heKTaMU JOKHBI COTJIACOBBIBATHCS C MOJ-
X0JJaMH, IPUMEHSIEMbIMU TPU YIIPABJICHUN COLMATBHBIMU CUCTEMaMHU. DTO 00YCIOBIEHO TEM, YTO
OCHOBY (hopmupoBaHus crnenudukanyu TpeOOBAaHUI IMOJIB30BATENCH COCTABISIOT LIEH, KEIAHUS
3aKa34MKOB, UX MPEJCTABIICHUS O LIEHHOCTSX.

1 Auxanus «dopmyn ycnexa IT-npoekra» ¢ NO3MLUM IBEPreTUKN

DBepreTruka — IEHHOCTHO-OPHUEHTUPOBAHHAS HayKa O MPoleccaX MHTEPCyObEKTUBHOTO YIIPaB-
JICHHSI B CJIOXHBIX cuctemax [7, 8]. LIeHTpaJlbHbIM MOHATHUEM 3BEPIeTHUKH SIBJISIETCA «HEOIHOPO-
HBIN aKTOP» — CYOBEKT, BOBJICUEHHBIN B yperynupoBanue rnpobdsemuoi curyauuu (I1C). Bopieuén-
HOCTb O3HAYaeT 3aMHTEPECOBAHHOCTh CYObEKTAa B U3MEHEHUH CUTyallud U 00JaJlaHue MOJIe3HbIMU,
C TOYKH 3PEHHUsSI YPETYJIUPOBAHUS CUTYyallUU, pecypcaMu. TepMHUHOM «HEOJHOPOJHBIIN MOAUYEPKU-
BaeTCsl TO OOCTOSTENBCTBO, YTO OJJHA U Ta K€ CUTyalUs MO-pa3HOMY BOCIPUHUMAETCS Pa3HbIMU
aktopamu [9].

Kiaccnueckas Hayka 00 ynmpaBieHHH, METOIOJIOTHIECKONH OCHOBOM KOTOPOH SIBIISIETCSI CUCTEM-
HBII MTO/IXO0/, OPUEHTUPOBAaHA HAa JOCTHKEHHUE MOCTABICHHOMN LI€JIM HAaWy4llluM, B CMBICIIE 3apaHee
ompeeEHHBIX KPUTEPUEB U orpaHndeHui, oopazom. C Her accomuupyercs: «Mup cucrem». C Mu-
POM CHCTEM COIPSATaeTCsl «KMHCTPYMEHTAIbHAsl PallMOHATIBHOCTBY, HEOJAHOPOIHBIN aKTOp paccMmar-
pHUBaeTCs Kak 00e3TUYCHHBIN 3JIeMEHT cucTeMbl [10]. DBepreTuka e UCXOAUT U3 TOTO0, YTO MOMH-
MO «MHpa CUCTEM» CYLIECTBYET <GKM3HEHHBI MHUP», B KOTOPOM CYIIECTBYET HEOJHOPOJHBIN aK-
TOp, cTpeMAIuiics NoHsITh cMbIci [IC B pamkax CBOMX WHIWBHUIyaTbHBIX KOTHUTUBHBIX OTpaHUYE-
Huil. Oco3nanue cMmbicna [IC caykuT ocHOBaHHMeM Al pa3pabOTKU MEPCOHATBHBIX OHTOJIOTHYE-
CKHMX MOJEJIeH pa3HbIX akTOpoB 1o yperynupoBanuto [1C [11], mpudém y Kaxa0ro u3 akTopoB UMe-
€TCsl CBOSI MepCOHaIbHAsl OHTOJIOTMYECKas MOJielib. BMecTe ¢ TeM 3aMHTEpPECOBAHHOCTh BCEX AKTO-
poB B yperynupoBaauu [IC ciayuT ocHOBaHMEM [UIsl (HOPMUPOBAHHS NMPU3HABAEMOW BCEMH 3aWH-
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TEPECOBAaHHBIMH CTOPOHAMH OOBEIMHEHHON OHTOJIOTHYECKOW Mojaenu [12]. DTo, B CBOIO odepeb,
CO3/1aéT OCHOBY ISl pa3pabOTKU coriacoBaHHOM crpareruu yperyinuposanus [1C. [lepconanbHbie
OHTOJIOTMYECKHE MOJIENI HEOAHOPOIHBIX aKTOPOB SIBISIFOTCSI OCHOBOM JOCTHKEHUS COTJIACOBAaHHO-
ro nonuManus [1C 3a cuét KOMMYHUKATUBHBIX nercTBuil (auckypca) [9]. Takum obpaszom, ¢ xu3-
HEHHBIM MHPOM COTPSTaeTCs KOMMYHUKATUBHAS pallnoHaNbHOCTh [7]. ChopmupoBaHHBIN npu3Ha-
BaeMbIil BCEMU HEOJHOPOJIHBIMH akTOpamu crocod yperynuposanus [1C saBisercs BXOAOM «MHpa
CUCTEM» U COCTaBJISIET OCHOBY JAESTEIbHOCTU Y3KUX MPOPECCHOHANOB, PEATU3YIONINX B3aUMOCBS-
3aHHYIO COBOKYITHOCTb 3ajlay YIIpaBJIEHUsI B paMKax cUcTeMHOro nojaxojna. B paborax [8, 10] oco-
00 MOoTYEPKUBACTCS, YTO IBEPreTUKA HE IPOTUBOMOCTABIISIETCS CHCTEMHOMY IMOJIXO/TY, & JOTIOJIHSET
ero. [Ipoananu3upyem ¢ O3ULIUHU SBEPTETHKH U3BeCTHBIE «(opMyiel yeriexa [IT-ipoekToBy.

B 1994 r. Uncturyte ympasnenus npoektamu (Project Management Institute, PMI) Opina
npeioKeHa MOJIeIb, UMEHyeMas «project trianglex:

(1) on Time AND on Budget AND with Required Features & Functions

B pamkax 3TOW MOJENM MPOEKT CUUTAETCS YCIEUIHBIM, €CIH OAHOBPEMEHHO BBHIMOIHSAIOTCS

YCIIOBHSL:

" POEKT YJIOKWIICS B COrJIACOBAaHHBIE 3aKA3YMKOM M UCHIOJTHHUTENEM cpokH (Time);

" HE Iepepacxo0BaH U3HAYAIBHO YCTAaHOBJICHHBIN Ot KeT (Budget),

" peaJn30BaHbl COTIACOBaHHbIE (YHKIMOHATIbHBIE U He()yHKIIMOHAIBHBIE TpeOoBanus (Required

Features & Functions).

He ocranaBnuBasich Ha aHajau3e OrpaHMYEHUN 3TON Mojenu (cM., Hampumep, [13]), oTmeTuMm,
YTO B paMKax 3TOH (OPMYJIbI YCIIEX OMPEACIISICTCS] TpeMsI B3aUMOCBsI3aHHBIMU (akTopamu [14]:

" [OAJIEPXKKA MPOEKTA BBICIIUM PYKOBOJCTBOM;
" BOBJICUEHHE I10JIb30BATEICH B IPOCKT;
" sICHbIE Llenu Ou3Heca.

3aMeTuM, YTO J1Ba MOCJEJAHUX YCIOBUS SBISIOTCS OCHOBOH (hopMUpOBaHUs TpeOoBaHUM, 001a-
JAOUIMX [pU3HAKaMH, onpenenéHHpiMU B [15]. IIpu 3TOM LieHTpanbHas uzes, 3aJ10XKEHHAs B MO-
nenb (1) — coorBercTBUE MoTpedutenbckux cBoictB COJ[ moTpeOHOCTSIM CHUCTEMBI YIpPaBICHUS
CJIOKHBIM OOBEKTOM — B TOH MJIM MHOW (hopMe 00CyKIaeTcs B Pa3IUUHBIX JTUTEPATYPHBIX UCTOU-
HUKax, Harpumep B [4, 16, 17].

B oruérax Standish Group, crangaprax (nampumep, [18]), pykoBonacTBax (Hampumep, [4]) u
JIPYyTUX WCTOYHUKAX IMOMYEPKUBACTCS HEOOXOAMMOCTh YACNSATh 0CO00€ BHUMAHHE BOBIICYCHHUIO
M0JIb30BaTENIeH B pean3alfio MPOEKTOB, YTO SBJISAETCS rapaHTHEH COOTBETCTBUS MOTPEOUTEIBCKIX
cBoiictB COJI nensim 6usneca. Bmecte ¢ TeM, (akTuyeckoe OTCYTCTBUE MOJOKUTEIbHBIX TEH/IEH-
Uil B MMOKa3aTessaX, XapaKTepPU3YIOLUX YCIEIIHOCTh MPOEKTOB, a TAK)KE OTCYTCTBUE OTPHULIATENb-
HBIX TEHJCHIMI B IMOKA3aTeJsX, XapaKTePHU3YIOUINX HEYCIICIIHbIE U MPOBAJICHHBIC MPOCKTHI (CM.
otuéthl Standish Group 3a nepuon ¢ 1994 r. no Hacrosiee BpeMsl) MO3BOJIAIOT CAEIaTh 3aKI0ue-
HUE 00 OrpaHWYEHHOW MPHUMEHUMOCTH TpemiaraeMoro moxaxoxa. IIpu sTom oOpamiaer Ha ceOs
BHUMaHUE TOT (pakT, 4To corsnacHo oTuétam Standish Group, TpeTb NPOEKTOB SABISAIOTCS YCHEIIHBI-
MU, TIPUIEM 3Ta J0JsI OCTAETCSA MPAKTUYIECKH HEM3MEHHON B TEUCHHE TOCIEAHNUX MOJIYyTOpa JeCsT-
KOB JIeT. DTO OOCTOSTEIbCTBO U TMO3BOJISET YTBEPXkAaTh, 4YTo Mozeib (1) obrmamaer mpu3HaKamu
aJICKBaTHOCTHU, OJTHAKO HEOOXOIMMO OoJiee YETKO OMPEACIUTh 00J1acTh €€ MPUMEHUMOCTH.

Brinenennsie B [14] ¢akropsl ycnexa siBHO MPUHAIIEKAT K «OCKU3HEHHOMY MHpPY». MOXHO 3a-
KJIIFOUNTh, 4T0 B Mozenu (1) cocraBnsitomas Required Features & Functions siBAsieTcsi 0TOOpaxke-
HHUEM >KM3HEHHOro mupa (otobpakeHueM cmbicia [IC B CO3HaHUU BBICIIETO PYKOBOJICTBA U MOJIb-
30BaTeNei, IpeACTaBICHHON B BUe crenudukanuu TpedoBaHuil monap3zoBareneii). CocTaBisionme
xe on Time n on Budget — oToOpa’keHHMEM MUpPA CUCTEM. JTH JIB€ KOMIOHEHTBI COOTBETCTBYIOT TO-
My, 49TO B [7] UMEHYyeTCS «MHCTPYMEHTAJIbHON PallMOHAIBHOCTHIO»: PEaln30BaTh CHCTEMY, 00a-
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JAIOIYI0 TPeOyeMbIMU MOTPEOUTETLCKUMHI CBOWCTBAMH (1LI€Jb YIIPABICHHS) B YCIOBUSAX OrpaHH-
4yeHuit Ha pecypcsl (Time, Budget).

B 2015 r. Standish Group npenoxuina nnayto «popmyiy ycnexa IT-nmpoekros» [6, 13, 19]:

(2) on Time, on Budget, on Target, on Goal, Value and Satisfaction

[Tperyaraemas popmyiia mogu€pKUBaeT HEOOXOAUMOCTh JOCTHXKEHUSI TIPOEKTOM yCTaHOBJICH-
HbIX 1enel (Target), COOTBETCTBYIOLIUX KeNaHUAM 3akazuuka (Goal). Ilpu sTom nomaraercsi, 4To
3aKa34uK JOJDKEH MOJYYHMTh B pe3yJibTaTe peaju3alliy MPOeKTa He TOJIbKO TpeOyeMmble LEHHOCTU
(Value), no m ynoBneTBopéHHOCTH (Satisfaction). (Ha wam B3rmsg, kommoneHTa Goal, Value,
Satisfaction o cmbiciy 61M3Ka K n3BecTHOU Mozenu Kano).

B [13] Bricka3biBaeTcs omnaceHue, 4to nepexos ot (1) x (2) He MOo3BOJUT KapAUHAIBHO U3Me-
HUTb CUTYalUIO ¢ 3(()EKTUBHOCTBIO peaTn3aliy POrpaMMHBIX MPOEKTOB. Takoe MHEHUE 000CHO-
BBIBAETCS T€M, YTO B pamKkax (2), kak u B (1), He BBIACISIOTCS B KaUe€CTBE CAMOCTOSITEILHBIX MPO-
6seMbl (POPMHUPOBAHUS KOHCOJUANPOBAHHOIO MHEHUS CyObEKTaMH, UMEIOIIUMU pa3IMyHOe Mpej-
CTaBJICHHE O IIEHHOCTSAX, CBSI3aHHBIX CO CIIOCOOaMM JTOCTMXKEHUS Iiesiell mpoekTa. bonee Ttoro, He
00Cy»/1aeTcsi BOIIPOC O TOM, KaK MOTYT OBITh OIpeesIeHbl IEHHOCTH, aCCOLMMPOBAHHBIE C IPYII-
IIaMU I10JIb30BaTeNeH, 3a/1eiICTBOBAHHBIX B PEIICHUU OAHMX M TEX K€ YIpPaBJIEHUYECKUX 3adad. A
3TO aBTOMAaTUYECKH BJIEUYET 3a COOOI0 BOIPOC O HEOINPENENEHHOCTH CIIOCOO0B (POPMHUPOBAHUS 11E-
Jeid, aleKBaTHBIX MOTPEOHOCTSM, CBA3aHHBIM ¢ yperynuposanuem I1C. B ynomuHaemoii pabote co
CCBUIKOM Ha MEPBOMCTOYHUKHU YKa3bIBACTCS MATh MPUUYKMH, 00YCIIOBINBAIOLIMX CI0KHOCTb Mpooie-
MbI ()OPMHPOBAHUST KOHCOJIMIUPOBAHHOTO MHEHMA. [lepeuncium ux, He paccMaTpuBas JIETaTbHO
coJiepKaHue:

1) nroau MCXOAHO MMEIOT KOTHUTHBHBIE OIpaHUYEHMUs (T.€. nepCcoHalbHble UHMENIEKm)anibHble
mooenu [20]), KOTOpbIe U3HAYATHLHO 3aTPYIHAIOT TOJHOE B3aMMOIIOHUMAaHNE;

2) moau B OyKBAJIBHOM CMBICJIE BCTPEUAIOT APYT JAPYra IO OJEKKE», U TOTOBHOCTh YEJIOBEKa K
OOILIEHUIO CUJIBHO 3aBUCHUT OT €r0 SMOLIMOHAIBHOIO NHTEIJICKTa;

3) Ui 9enmoBeKa HET HUYETO XYy Ke HaBSI3aHHOTO OOIIEHUS;

4) wucnosb3yeMble YEIIOBEKOM CJIOBA JIOBOJIBHO aOCTpakTHbI. Hampumep, 3a «XOpoOLIO», «ILIOXO0»
CTOSIT pa3Hble MPEACTABICHUS Pa3HbIX JIt0OJeH o 1oope u 31e. B cuiy storo nocrpoenusie ¢pa-
3bl HE HECYT HMKAKOI'O CMBICIIA, [TIOKAa TOYHO HE OIpPEJesIeHbl HCIOJIb3yeMble MoHATuA. Ho mro-
11, KaK IIPaBUJIO, OIIyCKAIOT B CBOEH PEUM 3TU ONPEEIICHUs, CUNTas, YTO BCE U TaK IOHATHO;

5) B m000M MEpONPHUATUN KOHKPETHBIN YeJIOBEK MpecielyeT KOHKpeTHbIe 1eau. KoH(IuKTh HH-
TEPECOB COMPOBOXKJIAIOT JIFOOYI0 COBMECTHYIO IS TEIbHOCTb.

BoienenHble NpUYKMHbI, HA HAII B3I, C MO3UIMNA TEOPUU UHTEPCYOBEKTUBHOTO yIPaBICHUS
SBJISIIOTCSL 00CTOSITENbCTBAMH, MPEMATCTBYIOUMMU (POPMUPOBAHUIO KOHCOIUIUPOBAHHOTO MHEHHS
OTHOCHTEJILHO MOAX0/10B K yperyiuposanuto [1C.

[Tpoananuzupyem (2) ¢ mo3unuu 3BepreTuku. Tax ke, Kak U B ciaydae (1), MOXKHO yTBEpKIaTh,
YTO MOJIENIb OMHUCHIBAET B3aUMOCBS3b «CKU3HEHHOI'O MHUpa» U «MHpa cuctem». JKu3HeHHOMY MUpy
COOTBETCTBYIOT KOMIOHEHTHI Target, Goal, Value, Satisfaction; mupy cuctem — Time, Budget.

Takum 00pa3om, IPUXOAUM K CIEIYIOIIEMY 3aKJIIOUEHHUIO: BO-NIEPBLIX, Kak (1), Tak u (2) MoryT
paccMaTpUBaThCs KaK YacTHBIE Pe3yJIbTaThl, TOJyYEHHbIE B PAMKAaX HAyYHOI'O HalpaBlICHUs, UMe-
HYEMOI'0 «3BEpPreTukoi». Bo-BTOpBIX, IBEpreTuka MOXKET COCTaBUTh METO/0JIOIMYECKYI0 OCHOBY
Pa3HOACIEKTHOTO YIpaBlIeHUs MPOEKTaMu, CBsi3aHHBbIMU ¢ cozganueM CO/l, B ToM uucie ynpasie-
HUS BbISIBJICHUEM JIe()EKTOB Ha Pa3HbIX CTaUAX )KU3HEHHOI'O IIUKJIa CUCTEM.

CTII - onucanue BHemHero obsnuka COJl - urpaer posib «MOCTa» MEXIYy MHUPOM CUCTEM M
KU3HEHHBIM MUpoM. YuutbiBas, uto CTII siBisiercss (pyHIaMeHTOM, BIUSIOMIMM KaK Ha CBOWMCTBA
pe3yJbTaTOB MPOEKTa, TaK M CUCTEMY YNpaBJIECHUS MPOEKTOM, MPEACTABIAETCS 1LEIecO00pa3HbIM
BBIIENIUTh €€ B KAa4eCTBE CAMOCTOATEIbHOW IOJCHCTEMBI B ApXUTEKTYPE CUCTEMbI «KHU3HEHHBIN
MuUp — MHp cuctem» (pucyHok 1). Bmusaue kauectsa CTII Ha ucxon npoexra CO/Jl obcysxnaercs B
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MHOT'OYMCJIEHHBIX JINTEPATYPHBIX MCTOUYHMKAX, Hanpumep, [4, 5, 21]. Bonpockl uccnenoBanus Ka-
yecTBa crienudukanuii 00CykaarTcs, Hanpumep, B 5, 15, 22, 23].
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Pucynok 1 — Pons criermudukanmy TpeGoBaHHUN TIOIH30BATENEH B CHCTEME «KI3HEHHBIA MUP — MUP CHCTEM

Ecnu cripoennpoBath BBIIICH3IOKEHHBIE PACCYKICHUS B 00JIACTh YIPABICHUS BBISIBICHUEM
nedeKTOB, MOXKHO CJIeJIaTh CIETYONINI BbIBOA: 1€()EKTHI SBISIOTCS HEOTHEMIIEMOM COCTaBIISIOLICH
Bcex craguil xn3HeHHoro mukina COJl. Jlo HacTosALero BpeMEHN OCHOBHOE BHMMAHHE YNEISIIOCH
U3yYEHHIO CIIOCOOOB MPEAOTBPAICHNSI BOSHUKHOBEHUS Ie()EKTOB: YIPABICHUS HX JIOKAIN3ALUEH 1
yCTpaHEHUEM Ha CTaAMsIX MPOCKTUPOBaHUS, peanusanuu u cornposoxaenus CO/l, T.e. nedexkramu,
COOTHOCHMBIMH C «MHUpPOM cuctem». Bmecte ¢ teM, nedpextst COJl HaunHAIOT BO3HUKATH ropas3io
paHblIe, Ha NPEIIPOCKTHON CTaMU, COOTHOCUMOM C <«GKM3HEHHBIM MUPOM». MEeTOA0J0rnYECKyIo
OCHOBY U3y4YeHHs JeEeKTOB NPEANPOCKTHON CTaIMU MOKET COCTABUTh IBEPIreTHKA.

2 CraTtunyeckue u guHamu4veckue aecekTbl

CrnoxuBmiasics npaktuka ycrpanenus aegexro COJl chokycupoBana Ha nedekrax, KOTOpbIe
CBSI3aHBI C PACXOXKJECHHUEM XapaKTEPUCTUK CHCTEMBI C XapaKTEPUCTUKAMHU STAJIOHOB, ONpEAEEH-
HBIMHU B crielUUKAIMIX Pa3HOTO YPOBHs (TpeOoBaHUs MOJb30BATENICH, CUCTEMHBIC TPEOOBaHMUS,
cneunpukanun mMoxayneit). MupiMu crioBamu, 3TU Ae(PEKTHl MOXKHO COOTHECTH C OIpPEeTIEHHBIM
BPEMEHHBIM CPE30M, KOTOPOMY CTaBUTCS B COOTBETCTBUE HEKOTOPOE MpECTaBIeHNE 00 3TAIOHHOM
nznenuu. KonuuecTBo u xapakrep Ae(EeKTOB HANMPSAMYIO 3aBUCAT OT CIOKHOCTH KoMrmoHeHT CO/J
[24]. OTmedeHHBIE OOCTOATETHCTBA MO3BOJSIOT KJIACCHUPHUITUPOBATH ME(HEKThI, COOTHOCUMBIE CO
cneun(UKanusIMHl, KaK «CTaTu4eckue Ae(eKTbl, OOYCIIOBIEHHBIC CIIO)KHOCTHIO KOHCTPYKLUHU
CO/l». MuacTpyMeHTaMu yCTpaHEHUsSI TaKuX AC(PEKTOB SBIISIOTCS B Pa3IUYHON cTereHu (hopmanu-
30BaHHbBIC TEXHOJOTHH TECTUPOBAHMS, JJOKATU3AIMH U YCTPAHEHHsI OIIMOOK, KOTOPbIE OTHOCATCS K
«vupy cuctem». IlocnencTBusMU yCTpaHEHUs CTaTUYECKUX Je(PEKTOB, 0OYCIOBICHHBIX CIOMXKHO-
cTbto KOHCTpYKIMKU CO/Jl, siBiIseTCS MOBBILICHUE CTENICHU COOTBETCTBUS (DAKTUYECKHX XapaKTepH-
ctuk CO/J] 3TaloHHBIM XapaKTepHCTUKAM, OTPEACTIEHHBIM B TEXHUYECKOM 3anaHuu. [Ipu s3Tom He
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IIPUHUMAETCS BO BHUMAHUE TO OOCTOATEIBCTBO, YTO UMEET MECTO MOPAJILHOE CTAPEHUE CUCTEMBI B
CHJIy TOTO, YTO C TeYCHHUEM BpeMeHHu dTasoHHas Mojenb COJ] Oyaet BcE MeHbIlIe COOTBETCTBOBATH
KeJaHUSIM U MPEICTaBICHUSAM O IIEHHOCTSX Nojb3oBareneid. THbIMU clloBaMH, TOMUMO METOJOB U
TEXHOJIOTHUI yCTPAHEHUS] CTATHUECKUX Ie(PEKTOB, OOYCIIOBIECHHBIX CIOXHOCTBIO KOHCTPYKIIHU
COJ, cnenyer pazpabaThiBaTh METO/AbI MU TEXHOJOTUH YCTPAaHEHMs IMHAMUYECKUX (CTpaTerunye-
CKHuX) 1e(heKTOB, CYIIECTBO KOTOPBIX OnpeesnseTcs MopaibHeiM cTaperneM CO/L.

[TpuurHOI MOpaIBbHOIO CTApEHUs SABJISETCS N3MEHEHHE COCTOSIHHS BHELIHEH 110 OTHOLIEHUIO K
CO/1 cpenpl B pe3yabTaTe CIOKHOTO B3aWMOJEWCTBUS CYIIECTBYIOLIUMX B HEM YCHJIMBAIOIIUX U
npoTUBOACHCTBYIOIUX HUKIOB [20]. Cio’KHOCTh B3aMMOAEUCTBUS IMPOSABISETCS, B YAaCTHOCTH, B
TOM, 4TO TPYJIHO pa3rpaHUYUTh MPUUUHBI U CIEACTBUS coObITHH. [losicHMM 3TO cenyrommM mpu-
MEpPOM.

W3BecTHO, 4TO YacToe BHECEHUE M3MEHEHUH B CTICIU(pHUKAINIO TpeOOBaHUN MOJIB30BATEICH SIB-
JsieTcs IPUYMHON MepernpoeKTUPOBAHUS CUCTEMBI, T.€. BOSHUKHOBEHUS JONOJHUTEIbHBIX CTaTHYe-
ckux nedextoB. C Apyroil CTOPOHBI, MPUYMHON BHECEHHS] U3MEHEHUH B crielu(HuKanuyd TpedoBa-
HUIl MOXET CIyKuTb HecooTBeTcTBHE cBOMCTB COJl JIMYHBIM NPEACTABICHUSAM O LEHHOCTAX OT-
JIEIbHBIX I10JIB30BATEIICH.

OrpannueHre Ha CBOOOIY BHECCHHS M3MEHEHMIl B TPEGOBAHHSA', C OJHOM CTOPOHBI, MOXKET
Croco0CTBOBATh COKpalieHuto cpokoB pazpadbotku COJl. C npyroii CTOPOHBI, MOXKET SIBUTHCS TIPH-
YUHOW HapYIICHUS KOABOIIOIUU [25] MeX Ty U3MEHSIONTUMHUCS BO BPEMEHH TTOTPEOHOCTSIMU TTOJIh-
3oBareneil u norpedurensckumu xapakrepuctukamu COJl. CnenyeTr noq4epKHyTh, YTO U3MEHEHUS
norpeOHOCTeH Mosib30BaTeNneil 00yCIOBIEHBI MIPOLECCaMU, NMPOUCXOAALIMMH B «GKU3HEHHOM MH-
pe».

B paccmarpuBaemMoM npuMepe peleHHe clleAyeT UCKaTh He B cTaOuiu3auuu TpeOOBaHUH, a B
cOaaHCUPOBAaHHOCTH MHTEHCHUBHOCTEH MOCTYIUICHHUS 3asBOK Ha BHECEHHE M3MEHEHHH B crierudu-
Kaluy TpeOOBaHUN M MHTEHCUBHOCTBIO PELICHUS KOMIUIEKCA 3ajad, 00yCIOBIEHHBIX U3MEHEHUEM
cneunpukanuii. 3To MOXKeT ObITh 0OecredeHo, HapuMep, BHEAPEHUEM 0oJiee COBEPIIEHHBIX TeX-
HOJIOTHH ITPOEKTHUPOBAHUS U UCIIBITAHHSI CUCTEM.

3 ®dakTopbl BO3HUKHOBEHUS OWKNOOK 1 AeceKTOB Ha NpeanpoeKTHON cTaaum
¢opmupoBaHus cneundunkaumm TpedboBaHnm nonb3oBartenen

Crpaterus yperynupoBanusi I1C (ctpaterus OM3HEC-TpOIECCOB) €CTh (PYyHAAMEHT CTPATETHH
MOCTPOEHHsI CUCTEMbl MH(POPMALIMOHHON mojaepxku ynpasinenus [16]. U3 Toro, yto CTII (kak
onHa u3 mozneneit COJl [4]) sBasieTcst mpous3BoHOM OT cTpateruu yperyiauposanus I1C, cnenyer,
YTO YacTh J1e(EKTOB 3TOH (ha3bl KU3HEHHOTO IMKJIA CUCTEMbI 00yCllOBlIeHa Je(eKTaMu CTpaTerun
yperynupoBanusi [IC. Crpykrypa mnponecca ¢opmupoBanus CTII mpencraBiena Ha pucyHke 2.
[Ipennoceukoil pa3paOOTKKU NMpeACTaBIEHHOW MOJENM SIBJISETCS CTPYKTypa IMpolecca MPUHATHS
peuienuii no yperynuposanuto [1C Ha ocHOBE TeOpHH MHTEPCYOBEKTUBHOIO YIIPABJICHUS, OIMCAH-
Has B [7].

OmnwuieM KpaTKO cOAepaHUEe KOMIIOHEHT CTPYKTYpPbI IIpoLecca MPUHATHS PELICHUI, a TaKxke
BBIJIEJIUM OCHOBHBIE (DAaKTOpbI BOZHUKHOBEHUS 1e(heKToB Ha npeanpoektHoi cragun CO/I.

3.1 Peructpauusa cMMnTOMOB NpPo6reMHon cutyaumm

Peructpanus cumnromoB IIC 3akirouaercs B OCO3HaHMM CyObEKTaMH, BOBJCYEHHBIMH B
yIpaBJIEHUE CIIOKHOW CHUCTEMOM, HENPUEMIIEMOr0 HECOOTBETCTBUSL COCTOSIHUS BHELIHEH Cpelbl U

1 N
CrnoxHasi OpraHu3alMoOHHas TPOLEIypa MOTY4YCHHs pa3pelICHUs] Ha BHECCHHE M3MCHCHUI B TPEOOBaHHS paccCMaTpPHBACTCS Kak
OJTMH U3 MHCTPYMEHTOB CTAaOMIIN3aIMu TPeOOBaHHIA B PYKOBOJACTBAX (CM., HampuMep, cBol pykoBoacts ESA-PSS-05-XX).
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COCTOSIHUSI O0BEKTA YIPABJICHHUS, YTO BHIPAXKAETCSA B aHOMAJIbHOM OTKJIOHEHHHU MOBEJICHHS 00bEKTa
YIpaBIIeHHs OT 6430601 nunuy’. OCHOBHBIME (HAaKTOPAMHI BO3HUKHOBEHHS Ie(EKTOB HA STOM IIare
IpeIPOEKTHON cTaguu (cTaauu npeanoArotToBku gopmuposanust CTII) sBusroTcs:

"  HEOJHO3HAYHOCTh WIACHTU(UKAIMH aHOMAJILHOTO TIOBEACHUS OOBEKTa ympaBieHUs Ha (OHE
HECTaOUIILHOCTH BHEIIHETO MOBEICHHsI, 00yCIOBICHHOTO BApUATUBHOCTHIO TApaMETPOB BHEIII-
Hell cpezibl M BHYTPEHHHUX ITapaMeTpoB 00beKTa ynpasieHus [27];

"  HEONpPEAEJICHHOCTh B BbICJIEHUH KOpeHHBIX npuunH [1C, HEOqHO3HAYHOCTh COAEPKAHUS MTPU-
YUHHO-CJIEICTBEHHBIX CBSI3€H MEXIY KOPEHHbIMM MPUYMHAMHU U HAOII0JaeMbIMU CUMIITOMaMH
[28], ycunuBaromux 1 NpOTUBOACHCTBYOLIUX MPOLECCOB C YUETOM BPEMEHHBIX 3ajiepxkek [20].
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Pucynox 2 — Ctpykrypa nporecca popmupoBanus crieliuuKanny TpeOOBaHNH 1M0Ib30BaTEIeH

2 Cornaco [26] 6asosas nunus — crieaUKALHS WIH IPOLYKT, KOTOPbIE ObUIM O(UIMATBHO PACCMOTPEHBI H COIIACOBAHEL.
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3.2 dopmupoBaHue NHTEPCYOBHEKTUBHOWN CUCTEMDI

DTOT mpolecc COAEPKUT BbIJEIIEHUE CO00IIecTBAa CyOBEKTOB, HHTEPEChl KOTOPHIX 3aTparuBa-
toresa [IC; ocosnaromux HeoOxoaumocTs yperynupoBanus [IC u cmocobubix Bmuate Ha [IC (B
NAIbHEHIIEM STH CYOBEKTHl MMEHYIOTCS «HEOTHOPOJHBIMU AKTOPaMm» ). AKTOPBI HAXOISTCS
BHyTpHu [IC, TO ecTh SIBIAIOTCS BOBJICYEHHBIMU B €€ YpEryJIupoBaHHE. T€PMHUHOM «COOOIIECTBOY
MOAYEPKUBAETCSI TO 00CTOSATENBCTBO, YTO, C OJTHOM CTOPOHBI, AKTOPBHI UMEIOT OOIKME MHTEPECH! B
yperynupoBanuu [IC. C apyroii cTopoHbl, MPU3HAETCS TO, YTO KAXKIBIA aKTOP UMEET YaCTHbIC HH-
Tepechl, HEe MpoTUBOpeyale oduum [7, 22]. @opmupoBaHue UTEPCYyOBEKTUBHOM CUCTEMBI CBO-
JUTCS «... K POKICHHUIO (Ha OCHOBE CaMOOpraHM3allK) COOOIIeCTBA (COCTABHOIO XOJIOHA), Mpe-
CTaBJISIIOIIET0 CO00I0 O0OBEAMHEHUE aKTOPOB (C UMEIOUIMMUCS B UX PACHOPSIKEHUM pECypcami),
KOTOpBI€ 001a/Ial0T €IMHBIM TOHUMaHHUEM TOTO, KaKUe BOMPOCHI B paMKaxX HACTOALIETO 00beaHe-
HUS PETYJIUPYIOTCS COBMECTHO, @ KAKUE CAMOCTOSITEIIbHO KaKIbIM aKTOPOM...» [7].

C Touku 3penus popmupoBanus CTII, obmme wHTEpECH B MOCIEAYIOMIEM CIyKaT OCHOBOM
¢dbopmupoBanus o0s3aTenbHbIX TpeboBanuii Kk CO/l, a yacTHbIe — onmuMOHHBIX [30].

OcHoBHbIMU (haKTOpaMH BO3HUKHOBEHHS Je(PEKTOB ATOW CTAIUH «IPEANOATOTOBKUY (OpMU-
posanust CTII sBnsroTCS cnenyrouue.
= JlpuBneuenue k yperyiaupoaHuio [IC cyObekTOB, HE BOBJICUEHHBIX B [IC*. Takue CyOBEKTBI

«y4acTBYIOT» B yIpaBJeHUU (HOpMaIbHO (OHHM COTJIACHBI C JIIOOBIMU PEIICHUSIMU, OTHOCSIIH-

MHUCS K yIPaBICHUYECKUM 33/1a4aMm).
= [Ipusneuenue k yperyauposanuto [1C nui, HEZOCTATOYHO KOMIIETEHTHBIX B PELICHUM YIIpaB-

JIEHYECKHX 3a7au B YCIOBUSAX HEONPEIeNIEHHOCTH 1ieJiel, METOJI0OB U CPeJCTB ynpasieHus. He-

JIOCTaTOK KOMIIETEHTHOCTH SIBJIIETCS NPUYMHON TI'e€HEpaluu HEPEATUCTUUHBIX HJeH (aBTOPHI

UIel «UCKpeHHEe 3a0yKTaroTCsA»). 3aMEeTUM, YTO YacTh JEPEKTOB TOTO THUIIA MOXKET OBITH

yCcTpaHeHa Ha cTaguu (popMupoBanus oHTONorndeckoit mozaenu I1C.

3.3 ®opmupoBaHMe OTAENbHLIMU akTopammn NepcoHarnbHbIX Moaenen
yperynupoBaHusi npobnemMHow cutyauum

Kaxplif 13 nmpaBooOnajaresneil siBISETCS HOCUTENIEM MEPCOHATIBHBIX 3HAHUN 00 OKpY KarolieM
mupe. Ocmpicnenue [IC, T.e. mombITKa Ka)XabIM aKTOPOM IOJIyYUTh OTBET Ha Borpoc: «llouemy
CIIy4MIIOCh?» U (pOPMUPOBAHUE JIUYHOTO BUJCHHS CIIOCOOOB €€ yperyJIupoBaHUs, OCYLIECTBISETCS
B I'PaHUIAX 3TUX MEPCOHAIbHBIX 3HAHUN C YYETOM LEHHOCTHBIX OPUEHTHPOB MpaBooOIanaTess.
Pe3ynbraToM 3TOH JEATEIBHOCTH SIBISAETCS MOCTPOCHHME KaKIbIM M3 MpaBoobiagareseil mepco-
HaJbHON OHTOJOrM4Yeckor Moaenu. COBOKYIHOCTh NEPCOHAIBHBIX OHTOJIOTMYECKUX MOJENeH mpa-
BOOG/IA/IaTENIeH CO3MAET KOMMYHHKALMOHHYIO® OCHOBY MOCTPOCHHS B HOCIEIYIOMEM COIIACOBaH-
HoM oHTosornueckoi mojenu I1C, a Taxke IOJX00B K €€ yperyJInpoBaHHIO.

IlepcoHanbHbIE OHTOJIOTHYECKUE MOJIENH SBJIAIOTCS KJIIFOUEBOM KOMIIOHEHTOM HEMATEPHAIBHBIX
akTuBOB cuctembl yperyiaupoBaHusi I[IC. OHU cOCTaBIsIIOT OCHOBY HpPOEKTUPOBAHMS OU3HEC-
MIPOILIECCOB, yCTpaHstomuX KopeHHble npuunHbl [IC. OcHOBHBIMU (paKTOpaMu BO3HUKHOBEHHS Jie-
(dexToB Ha 3TOoM cTanuu npennoarotToBku GopmupoBanus CTII sBusrores:

"  OrPaHUYEHHOCTb, «OJHOOOKOCTb» MPEANOHHUMAHUS OTAEIbHBIMU MPaBOOOJAAATENIAIMU COJEP-
xanus [1C u cBsa3anHble ¢ 9TUM nedexTsl cTpykrypu3anuu [1C (BeiaeneHne o0beKTOB, COOBI-

? IloapoGHOE TOTKOBAHHE TEPMUHA HEOTHOPOIHBIH aKTOp» 06CyKaaeTcst B paGotax [7, 9]. B 06IacTH CO3MAHMS W HCIIOTb30BAHHS
CO/1 1ocTaTO4YHO OIM3KUM T10 CMBICIY SIBJISCTCS MOHATHE «IPpaBoobianaTensy. PopManbHOe ONpeeeHHe 3TOro MOHSTHS PUBO-
nutes B [26]. [IpoGiemaTika BoBIICUEHHsI TPaBoOOIaaTeNeii B ypaBIeHNE CIOKHBIMU CUCTeMaMu 00cyskaaercs B [29].

* B [7] co ccputkoit Ha [31] mpoGmeMHast CHTYAIHs OIpEAEISIeTCs KaK «...KOTAa HeyIOBIETBOPHTENBHOE COCTOSHHE IeN YiKe 0CO-
3HAHO, HO eIlE HEeSICHO, YTO HY)KHO AEJNATh JJII €T0 H3MCHEHHUS. . ).

> B paGorte [7] maéres ciieyromee TONKOBAHHIE MOHATHS KOMMyHUKAIus: «KOMMYHHKALHS. .. HE OTOXKIECTBILETCS C Oojee y3KHM
TIOHSITHEM CBSI3U U IEpe/iaul COOOIICHUIA, a SIBISIETCS CPEIACTBOM 00ECIICUEHHs IIPEXK/Ie BCEIO B3aUMOITIOHUMAHMS aKTOPOB. ...
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THH, IPOLIECCOB, XPOHOJIOTUHU COOBITHH H T JI.) M YCTAHOBJICHUE MEKIY HUMHU PAa3IUYHOTO poJia
OTHOIIECHUN U CBSI3eH (MIPUUMHHO-CIIEACTBEHHBIX, 00001IeH s, (PYHKIIMOHAIBHBIX U T.II.), BbI-
JiefIeHHE YCUIMBAIOIIUX U MPOTUBOAECHCTBYIOLIMX KOHTYpPOB (mporeccoB). B [32] ormeuaercs,
YTO «... JJIS JAESITEIbHOCTH YeJIOBEKa XapaKTepHO ONPEEIEHHOE MPUCTPACTUE K PETYIISIPHBIM
H0JIX0/1aM, MPEJCTABICHHBIM YHOPSI0YEHHBIMHU, XOPOIIO NMPOCMATPUBAEMBIMU U TOHATHBIMHU
JUISL HETO JIEUCTBUSIMH, B TO BPEMsI KaK OpUTMHAJIbHBIE ITyTH PELIEHUS] OOBIYHO HE OTHOCSTCS K
«peryJIIpHBIM»» (3aMeTHM, uTo yperynupoBanue IIC kak pa3 u TpeOyeT HaxXOXJAEHUS OpPUTH-
HaJIbHBIX PEILEeHUN);
"  pasnuyHble NoAXosl K ctpykrypusauuu [1C pazueimu akropamu [9, 32].

3.4 dopmupoBaHME akToOpaMn UCXOLHOM OHTOSOrMYEeCKOM MoLenu cutyaumm

Peanuzanus 3toit yactu nponecca npeanoarorosku CTII npeamonaraer, Bo-nepBbIX, GOpMH-
pOBaHME HAa OCHOBE MEPCOHANBHBIX 3HAHUM aKTOPOB, MPEICTAaBICHHBIX B (JOpME MEPCOHATBHBIX OH-
TOJIOTHYECKUX MOJEeil, HHTePCYOBbEKTHBHOTO 3HAHMS. (HHTEPCYOBCKTUBHON TEOPHUH YPEryIHpo-
BaHMsI MPOOJICMHON CUTYyaIUN ).

Bo-BTOpBIX, MpecTaBieHue HHTEPCYOBEKTUBHOTO 3HAHUS B opMe, MPU3HABAEMOIN BCEMH aK-
TOpPAaMHM OHTOJIOTMYECKOW Mojenu cutyauud. OCHOBHBIM BOIIPOCOM 3TOM CTaJIUU MPEIIPOCKTHOMN
¢azel sBisercs: «B uém xopennbie nmpuunHbl [1C?». @akTOpoM BO3ZHUKHOBEHUS JePEKTOB HA STOU
craguu npeamnoaroroBku CTII siiaseTcss HemocTaToK (haKTUYECKUX 3HAHWM M OTpaHUYCHHBIC BO3-
MOKHOCTH TIOJIyYEHHsI HOBBIX 3HaHMU. HemocTtarok 3HaHWM 3alOiHAETCS Pa3IMYHOrO pojaa Ipei-
MIOJIOKEHUSMH U AOMYIIEHUSIMHU, YaCTO HE UMEIOIIUMHU 10/ C000I0 00BEKTUBHON OCHOBBI.

OnToNoruveckas MoJeib JAOKHA 00JiagaTh CBOMCTBOM monmMopdusma. OHa JOMHKHA cOo3/a-
BaTh OCHOBY JUIsl pa3paOOTKU B3aMMOCBSI3aHHBIX COATAHCUPOBAHHBIX MOAXOJ0B U METOAOB ypery-
mupoBanus [1C kak Ha onepaTUBHOM, TaK U Ha CTPATErMUYECKOM YPOBHAX. DTO, B YaCTHOCTH, O3Ha-
YaeT, YTO B MOJEJIMPYEMOIl CUTyalluu AOKHBI ObITh BbIAEIEHBl COBOKYITHOCTH B3aUMOJICHCTBYIO-
IIUX YCUIMBAIOIIUX U TMPOTUBOACHUCTBYIONINX (CTAOMIU3UPYIOMINX) IIUKIIOB, @ TAKKE BPEMEHHBIX
3agepxkek. TexHosnornyeckyro ocHoBy omucanus [IC B TepMHHAX yCHJIMBAIOMIMX W MPOTUBOJCH-
CTBYIOILIMX IIUKJIOB, & TAK)KE BPEMEHHBIX 3a/IEPKEK COCTABIISIOT apXETHUIIbl, OMIMUCAHHbIE, HAIIPUMED,
B [20].

OwnTomnorusi pa3padaTbIBaeTCs IS CO3JIaHUS TOYHBIX U, IO BO3MOKHOCTH, HEMPOTHBOPEUUBBIX
OTIpe/IeJICHUN TEPMHUHOJIOTUN B KOHTEKCTE CHUCTEM OOpaOOTKH JAaHHBIX HA OCHOBE OMHCATEIHHOU
noruku (Description Logic, DL). C ucnonb3oBanuem DL B oHTONOrHM cO37aETCSI MHOXKECTBO aK-
CHOM, OTOOpPaKAIOIIMX 3HAHUS AKCIEPTOB B OOJACTH JMATHOCTUKH M YCTAHOBJICHUS MPUYHUHHO-
cleACcTBeHHBIX oTHOIIeHUH [33]. Hannune akcuom mo3BOJISET MOIYUYUTh OTBETHI HAa 3alPOCHl U Op-
raHU30BaTh MOUCK pelIeHu 1o yperyaupoBanuio [IC B COOTBETCTBHU ¢ KOHTEKCTOM MPEAMETHOM
obnactu. OHTONOTHYECKast MOJIeNb JOJDKHA JAaBaTh 0ObsicHEHHE HabmomaeMbiM cumnToMam [1C, a
TaK)Xe J1aBaTh BO3MOXKHOCTh T€HEpAaIlMu U COIOCTABJICHUS aIbTEPHATUBHBIX BAPUAHTOB BO3JCH-
CTBUA Ha KopeHHble npuuunHsbl [1C.

3.5 ®dopmupoBaHMe akTopaMu corfacoBaHHOM CTpaTerum ynpasneHus
npobremHon cnutyaumemn

Ha craguu ¢opmupoBanus crpareruu ynpasieHus [1C GopMmysnnpyroTcsi oTBEThl Ha ClIEAyIO-
1€ BOIIPOCHI (CTPOUTCS «IOpOKHas KapTa» [34]):
"  KaKOBBI OXKHJaeMble nocieacTBus yperyaupoanus [IC ans BHemHel (110 OTHOIIEHUIO K 00b-
eKTy, ¢ KoTopbsIM accouuupyercs [1C) cpenpl, T.e. onpenensercs muccus ynpasienus [1C;

® B [7] onucaHo comepKaHHEe KOMIIOHEHTBI HHTEPCYOHEKTHBHON TEOPHH yperymupoBaHus 1IC: ceMaHTHUECKOM; SMIHPHUECKON;
JIOTMYECKOIl; OnepalioHHOM; HOPMAaTUBHOM.
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"  Kak B pe3yipTare yperyaupoBanus [IC 1oKHO M3MEHHUTHCS BHYTPEHHEE COCTOSIHHE 0OBEKTa,
¢ kotopsiM accorupyercs [1C, T.e. onpenensercs BuaeHHE pe3yabpTaToB ynpasienus [1C;

" OmIpeneNsercsl apXUTEKTypa OW3HEeC-NpOLECcCOB, IOCPEACTBOM KOTOPHIX OCYIIECTBIISACTCS
ynpasinenue [1C;

" OmpenesseTcs apXUTEKTypa HeMaTepualbHbIX aKTHUBOB (B TOM uucie BHemHui obauk CO/l,
1.€. CTII, HeoOXoauMBbIX Il peaau3aiu OU3HEC-TPOIECCOB).

OCHOBHBIM BONpPOCOM 3Toi cTaguu npeanpoektHol ¢a3zpl COJl sBusercs: «Kak neficTBoBaTh
s yperynupoBaaus [1C?». OcHOBHBIMEU (pakTOpaMu BO3ZHUKHOBEHUS 1e()EKTOB Mpu (HOPMHPOBA-
HuM cTpateruu yperynupoBanus I1C sBisoTCs OMMOKM NpU BBIAEICHUN U aHAIM3€ B3auMOJEH-
CTBUS YCUJIMBAIOUINX U IPOTUBOIEHCTBYIOIINX IPOIECCOB, a TAK)XKE BpEMEHHBIX 3aaepxkek [20].

[TocnencTBusimu gedekToB 3Toil ctaauu «npeanoaroroskun» CTII sBusrores criemyromue.
= HecooTBeTcTBHE peanbHbIX KOpeHHBIX NpuunH [1C mpudrHaMm, mpeacTaBiIeHHBIM B OHTOJIOTH-

yeckoit mozaenu [1C: wiedar 6osie3Hb, a He IPUUNHY OOJIE3HI».
= HecooTrBercTBue oxxumaemoro moeaeHusi oobekTa ynpasieHus (IIC) dakrudyecku Habm0MaL-

MOMY (T.e. HU3Kas 3 (EKTUBHOCTh YIIPABIEHHUS], BIUIOTh JI0 MOJyYEHHs pe3yJIbTaTOB, IPOTHBO-

MOJIOKEHHBIX OXKHMIaeMOMY). 3aMETHM, YTO B 3TOM CJIyd4ae JOCTaTOYHO YacTO OOBMHSIOT CHU-

cTeMy MH(POPMALMOHHON MOAJIEPKKU yIpaBIeHus, a Takxke npoektuposiukoB CO/l, kotopsle

HE MOTYT CO3/1aBaTh CHUCTEMBbI, HY)KHBIC ITOJIb30BaTENIsIM (XOTS TpyIna MOJb30BaTeNel cama

MOJKET He MPUITH K €IMHOMY MHEHHUIO, YTO €il HY’KHO).

*  (CJH0XHOCTH OpraHU3allMd KOMMYHUKALMH MEXIy mpaBoobnaaatesnsMu. Ilpu sToM yem BbIie

YpOBEHb a0CTPaKLUU KOMIIOHEHT NEPCOHAIbHBIX MOJENEH, TeM OOJIbllle HEONPEeaeIEHHOCTh B

UX OMHMCAaHUM M CMBICIIOBOI TMana30H ymoTpeOasieMbIX B TUCKYpCe MOHITHI U, CIIEI0BaTEIbHO,

OoJIblIIe IIAHCOB PA3JIMYHOrO TOJKOBAaHUS Pa3sHBIMU aKTOpaMM MX cojepkaHus. B cBoro oue-

penb, mpeuiaraeMasi OTJAeIbHBIMUA aKTOpaMH BBICOKAsl CTEINEHb JETaNIN3aluU KOMIIOHEHT Iep-

COHAJIBHBIX MOJIEJIeH ypeBaTa TEM, YTO HEMOHATHBIE IPYI'MM aKTOpaM TEpMHUHBI OyyT MacKu-

POBaTh CYyIIECTBO MpEeaMETa 00CYKACHUS.

OCHOBHBIM IOCJIEICTBUEM INPOSIBICHUS AC(PEKTOB SBISAETCA HEJOIYCTUMO 4YacTOE BHECEHUE
M3MEHeHUH B (yHKIMOHANIbHBIE U He(yHKIMOHaNbHBIE TpeboBanus k COJ] Ha craauu dpopmupo-
BaHUs cleUU(pHUKAIMA CUCTEMHBIX TpeOOBaHUN. DTO, B CBOIO OYEPE/lb, SIBJIAETCS B MOCIEAYIOIIEM
NPUYMHON HU3KOW 3((EKTUBHOCTH YIPABICHHUS MPOrPAMMHBIM MPOEKTOM; HEMOJHOTO COOTBET-
cTBUS noTpeduTenbekux cBoiictB COJl moTpeOHOCTAM U OXKUAAHUSAM I0JIb30BaTENeH; HapyLICHUS
CPOKOB U O0JI’KETOB IPOEKTA.

3.6 PaspaboTtka crneundukauum TpedoBaHMin Nonb3oBaTenen
cucteMbl 06paboTKM AaHHbIX

CTII nomxHa naBaTh OTBET Ha Bompoc: «Kakumu noTpeduTenbCKuMu CBOMCTBAMU JIOJKHA 00-
nagatb CO/?» DTOT MOKYMEHT WUrpaeT ClIeIylolue KIIoueBble, C TOUYKH 3pPEHHUsS] KauecTBa Ipo-
TPaMMHOTO CpEACTBa, POJIH:

" SBISIETCS «MOCTOM» MEXKIY GKM3HEHHBIM MHUPOM» U «MUPOM CHCTEMY;
= gpuseTcs GyHIAMEHTOM JUIsS MOCTPOCHUS CUCTEMBI YIPABIEHUS MPOSKTOM;
"  SBJSETCS ATAJIOHOM, C KOTOPBIM I0JIb30BATEIN OyAyT COMOCTABIATH PE3YJbTaThl pealu3aliu

MIPOEKTA;

" gBigeTCS PYHAAMEHTOM pealn3aliy Bcex craauii xxu3HenHoro mukna COJ [4].

OCHOBHBIMU UCTOYHHKAMU J1e(heKTOB crierupuKanuy TpeOOBaHHI MMOJIb30BaTENEH SIBISIOTCS:
= nedextsl crpaterun yperyiaupoBanus [IC (BuemnHuit o6nuk COJl siBiseTcss mpou3BOJHON OT

cTpareruu yperynuposanus [1C B yactu HemaTepuaibHBIX aKTHBOB) [16];
= nedexTsl 1opoxHOM KapThl peann3zanuun CO/L;
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* HEoOOCHOBAHHBIC OTPAHUYEHUS HA CIIOCOOBI peaan3anuu B (POpMYyITUPOBKAX (YHKIMOHATIBHBIX
1 He(YHKIIMOHAJIbHBIX TPEOOBAHUI;

"  HeomnpeAeaEHHOCTh (HOPMYTUPOBOK (PYHKLIMOHAIBHBIX M HE(PYHKLIMOHAJIbHBIX TpeOOBaHUH, a
TaKXkKe omucaHus cpeabl ucrnonbzoBanus COJl, 4To sABIsIETCS MPUYMHON Pa3IMYHOTO TOJIKOBA-
HUSL UX COZIepKaHMsI pa3HbIMU NPaBo00Ia1aTeNIIMU U UCTIOJHUTENISIMU MPOEKTA;

" HEMOJHOTa COCTaBa TPeOOBaHMI, TMOO U3NMUIIIHKE TpeOoBaHUs [5].

ITocnenctBusimu nposiBieHust AedexroB B CTII Oyner mosiydeHue cucteM, MOTPeOUTENIbCKUE

CBOWCTBA KOTOPBIX B HEMOJHON MEpe COOTBETCTBYIOT MH()OPMAIIMOHHBIM ITOTPEOHOCTAM, HEOOXO-

JTUMBIM Jutst yperynupoBanus [1C.

3.7 [lpoekTupoBaHue 1 peanuaawums NPorpaMmMHOro cpeacrsa Ha OCHOBe
cneumdumkaumm TpedoBaHui NonbL3oBaTenemn

Ota ¢a3za mporecca OTHOCUTCS K «MHPY CHUCTEM» U 00ECIeuMBaeTCs CUCTEMOM CTaHIapTOB,
PYKOBOJICTB, METOJIMK, HUHCTPYMEHTAIBbHBIX CpecTB. OCHOBHBIM BOIPOCOM CTaJMH MPOEKTHUPOBA-
HUS U peau3allid MPOrpaMMHOTO CpelcTBa siBisieTcs: «Kak mpaBUIBHO pealin30BaTh CUCTEMY,
STAJIOHHOU MoJenblo KoTopoii sBisiercss CTIT B pamkax oOImenpu3HaHHBIX MOIXOA0B MPOSKTHPO-
BaHUsl, KOJUPOBAHUS, UCTIBITAHUI?»

OcHoBHBIMU (haKTOpaMU BO3HUKHOBEHUS I€(PEKTOB IIPHU ITOM SIBIISIFOTCS CIIEAYIOIIHE.

* HenonHoe MOKpPBITHE CTaHAAPTAMHU, PYKOBOJCTBAMHU, METOJUKAMH CUCTEMBI 3a]a4, CBA3aHHBIX
¢ peanuzanueit COJ] [35]. IIpu 5TOM CTEeeHb MOKPBITUS TEM HIDKE, YeM OoJiee paHHEH sSBISCT-
Csl CTaAMsl peanu3aliy MPOrpaMMHOTO MPOEKTa. ITO 00YCIOBIEHO TEM, UTO YeM Oosiee paHHsA
CTaaus MPOTPAMMHOTO MPOEKTa paccMaTpuBaeTcs (T.€. YeM OJIMKE HaXOAUMCS K HAdaly «KO-
HycCa HEOIPEACIIEHHOCTH MPOTPpaMMHOI0 TpoekTa» [17]), Tem BbIlle HEONmpeaeaEHHOCTh CO-
JepKaHUs 3a7a4 MPOEKTa, U TeM OoJiee CyObhEeKT-UCIIONHUTEIh OTINYAETCsl OT aBTOMaTa, Ipe-
00pa3yromIero «BX0» B «BBIXO» M0 ONpPEAeIEHHOMY alTOPUTMY.

* Heonpeaen€HHOCTh pe3ynbTaTOB NMPEABIAYIIEH (ha3bl )KU3HEHHOTO LUKIIA MPOTPAMMHOIO CpPE-
ctBa. [Ipu 3TOM HeonpeaenEHHOCTh YMEHbIIAETCS 10 Mepe yBeInYeHus (hopManu3aluu 1nocra-
HOBOK 33J1ad, T.e. epexoy K BcE Oojee MO3AHUM (a3zaM KUZHEHHOTO ITUKJIa IPOrpaMMHOTO
cpenacta. [Ipu 3ToM CyOBEKT-UCTIOMHUTENH BCE Oosee yrmoao0IseTcsi aBTOMaTy.

»  OOmuit xapakTep PeKOMEHIAINI CTaHAaPTOB M PyKOBOJICTB, HU3KAs JUCIHUILTAHA COOTIOACHUS
TIOJIOYKEHU CTaHJAPTOB U PYKOBOJICTB.

* HepnoorneHka BIUSIHAS CYObEKTHBHOW COCTABIISIONIEH Ha X0/ MPOEKTA U MOIyYaeMble pe3yibTa-
ThI, HEOOOCHOBaHHOE 00€3IMUMBAaHNE YYACTHUKOB MPOEKTA, B3I HA HUX KaK Ha 00e3TUYeH-
HBIE 3JIEMEHTBI B COCTaBE CJII0KHON CUCTEMBI.

OCHOBHBIMU TIOCJICJICTBUSIMH TIPOSIBIICHUS 1e(DEKTOB SBISIOTCS:

"  HEIOCTaTOYHAasi COBMECTUMOCTb PE3YJIbTaTOB, MOJYyYaeMbIX Pa3HbIMH MCIOJHUTEISIMU IIPU pe-
IIEHUU 3a7]a4, COOTHOCUMBIX C OnpenenéHHoi (pa3oil )KU3HEHHOTO [UKJIA TPOTPAMMHOTO Cpe/I-
CTBa;

"  KOMICHCAIUsl YYaCTHUKAMU TIPOEKTa HEOMPEACIEHHOCTH COJIepKaHus CIeIU(UKAIIIN Pa3JIHy-
HOTO POJIa PENOI0KEHUIMU, OCHOBAaHHBIMU Ha JIMYHBIX 3HAHUIX Pa3pabOTUHKOB;

"  CBEpXIUIAHOBBIC 3aTPAThl PA3TMUYHBIX PECYPCOB Ha 00OECTICUEHHE COBMECTUMOCTH PE3YJIbTaTOB,
MOJTy4aeMbIX Pa3HBIMU YYACTHHUKAMU MPOTPAMMHOTO MTPOEKTA.

3aknryeHue

Bospacraromas poss nHGOKOMMYHHUKAIIMOHHBIX CUCTEM Kak (pakTopa ynpaieHus 0€30macHo-
CTBIO 00IIEeCTBa, C OAHOW CTOPOHBI, KAYECTBEHHOE NU3MEHEHHUE CIIOKHOCTU U MAcIITa0OB OOBEKTOB
yIpaBJICHUSI C JPYroi, NeNaloT HEOOXOAWMBIM COBEPUICHCTBOBAHWE METOJUYECKUX, TEOpeTHYe-
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CKUX, METOAOJIOTUYECKHX U MHCTPYMEHTAJIBHBIX IIAT(HOPM MOCTPOCHHUS, IKCIUTyaTallil U COTIPO-
BoxzeHuss CO/I. TIpuunHOi HECOOTBETCTBUSI CBOMCTB ATHX CHUCTEM peasibHbIM MH()OPMAIIMOHHBIM
noTpeOHOCTAM, CBA3aHHBIM C yperynupoBanueM I1C, sBnstoTcs nedekTsl pa3HON NPUPOJIBI, Cpean
KOTOPBIX IOMHMO TPOCKTHBIX M TEXHOJIOTHYECKHX J1e(DEKTOB CIIEAYET BBIACTUTH NE(PEKThI, COOTHO-
CHMBIE C «CKU3HEHHBIM MUPOM» CyOBEKTOB, BOBJICUEHHBIX B yperynupoBanue [1C, To ecTb nedexTs
MPEANPOECKTHON CTaUN.

HcTouHUKOM Je(eKTOB MpEeANpOeKTHON cTaauu sBiseTcs (hyHIaMEeHTalbHas HEONpeaeieH-
HOCTb, 00YCIJIOBJIEHHAs! OrPaHMYEHHOCTBIO IIEPCOHANIBHBIX 3HAHUI IpaBooOIanarTeseil 00 oKpyxa-
IOLLEM X MHpE. DTO HE MO3BOJISET B MIOJHOM Mepe yCTpaHuTh KopeHHble npuunHbl [1C, oka3biBaTh
BIIMSIHME HA Pa3BUBAIOILNE, YPABHOBEIIMBAIOIIKE ITPOLIECCH, @ TAKKE BPEMEHHBIE 3aJI€PKKU.

B cTatbe ¢ mo3uimii 3BepreTUKU CeaaHa MONbITKa 000CHOBAHUS MOJO0XKEHUS O HEOOX0IUMO-
CTH BBISIBJICHUS JIe(EKTOB, COOTHOCUMBIX C (a3oii npennoarotroBku npoekrupoBanust COJl. BroisiB-
JeHue J1e(eKTOB 3TOr0 THIA JIeaeT He0OXOAUMBIM JIOTIOJIHEHHE U3BECTHBIX MO/IX0J0B BBISBICHUS
neQeKTOB, COOTHOCUMBIX C MHPOM CHCTEM, OJX0/1aMH, COOTHOCHMBIMH C )KM3HEHHBIM MHPOM aK-
TOPOB.
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EVERGETICS AS A METHODOLOGICAL BASIS FOR MANAGING
OF DEFECTS IDENTIFICATION AT THE PRE-DESIGN STAGE
OF DATA PROCESSING SYSTEMS

V.E. Gvozdev', L.R. Chernyakhovskayaz, D.V. Blinova®

Ufa State Aviation Technical University, Ufa, Russia,
'wega55@mail.ru, *Irchern@yandex.ru, *blinova.darya@gmail.com

Abstract

Data processing systems are considered not only as components of the information structure, but also as an integral
component of modern society. This allows to coordinate approaches for defect management of data processing systems
with approaches used in managing social systems. The main attention is paid to the defects of the data processing sys-
tems that arise at the pre-project stage, caused by lack of uniform understanding of the problem situation by the actors,
involved in resolving the problem situation. On the basis of the provisions of evergetics and the theory of intersubjec-
tive management a class of defects is allocated, arising due to violation of co-evolution between the states of external to
the data processing systems environment and the properties of the system. The structuration of the process, correspond-
ing to a pre-design stage was carried out, result of which is the specification of user’s requirements of data processing
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systems. Key factors of defects occurrence are allocated. The novelty of the approaches described in the paper is in con-
sidering from the positions of the evergetics the role of specification of user requirements as a "bridge" between the
"life world" and the "world of systems".

Key words: evergetics, defect, data processing system, actor, problem situation, user requirements specification.
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"LOME ONY”

HCWYLLTREHHDIA HHTENDERT

18 stuBape 2018 rona Ha ["aiijapoBckoM Gopyme CeUAIUCT B 00JacTh
€CTCCTBEHHOTO HHTEIUICKTa Ipodeccop Tambsina Yeprueoeckas Hava-
J1a Jieknio «cKyccTBEHHBII HHTEIIEKT — BBI30B ISl YEJIOBEUECTBAY C
aHanm3a noknana Pumvckoro Kiryba «Come On!» u BbIpa3uina onaceHue
B TOM, «9TO MOJKET BRITBOPUTH TEXHOIOTHIECKOE 1 Oe3yX0BHOE 001IIe-
CTBO, B KOTOPOM MBI )KMBEM Ha 3TOM IJIAHETE».

POrA03LI NEMA ChbIGAHITEN

C 22 no 24 mapra B CamapckoM yHuBepcuteTe npoutu IV JlemoBckue
yrenus. Opranuzarop JleMoBckux ureHuni, mpodeccop Azexcanop He-
cmepoe TIOAUEPKHYI (haKT HACTYIUICHHS 3Pbl TEXHOJIOTMIECKON CHHTY-
JISIPHOCTH, KOTZIa CO3/1aHHOE YEJIOBEKOM TEXHUUECKOE OKPYKEHHUE, Cpe-
Jla, HauMHAeT Pa3BUBAThCS ObICTpee, HEXelIM caM uesoBek. Hayunas
(aHTacTHKa ITOMOTaeT MPEABUAETh BEKTOP PAa3BUTHS LIMBUIN3ALNH, U
TIOSIBJICHUE MaccoBOi TenedoHnH, MHTEpHETa, POOOTEXHUKH, HUCKYC-
CTBEHHOTO MHTEIUIEKTA - TOMY TTOJITBEPKACHHE.

GEMANTIC TECHNOLOGY

15-17 despans 2018 roma B Muncke npodeccop Bradumup [onenkos
cobpai Ha koH(pepenuuo OSTIS-2018 (Open Semantic Technology for
Intelligent Systems) crenmanucToB oOCYIUTh OTKPBITHIC CEMaHTHYE-
CKHME TEXHOJIOTUH MPOCKTHPOBAaHMS MHTEIICKTyal bHbIX cucteM. KoH-
(depeHus HAlleTIeHA Ha TIPArMaTHKy Pe3yJbTaroB CeMaHTUYECKOrO MO-
JETUPOBAHMSA U B OOINBIION CTENIEHH 00pamieHa K «CepAamam OyIyIx
CIELUATIMCTOB 110 UCKYCCTBEHHOMY MHTEIUICKTY.

HA MYTH ki OHTONOCHH RA3AAHA

22 mapra 2018 roma B CamMapckoM YHHBEPCHUTETE COCTOSIACH OTKPHI-
Tas Jekuus aupexropa no auzainy LADA Cmusa Mammuna Ha TeMy:
«Co3aanue, HHTErpaLysl ¥ SBONIOLMS HOBOTO AW3aliHa B aBTOMOOMIIE-
cTpoeHumM». Jlu3aiiHep pacckaszall 0 METOaxX M MHCTPYMEHTaxX paspa-
0OTKM TPUHIUIIHAILHO HOBBIX (GopM BH3yanbHbIX «/IHK aBromoOm-
JIei», 0 TOM KaK BOIUIOTHTH HOBBIE (DOPMBI B CEPUIHBIX MOJIEIISIX.

OAEMONS 1IN THE MACHINE

17 mapra 2018 rona B bpuranckoi BeicIeil nkose au3aiiHa Ha koHdepeHnnu «Daemons in the
Machine. IIpeaBocxuiiiast HCKYCCTBCHHBIH HHTE/UICKT, TIOCBAIIEHHON MPUMEHEHHUIO MIEPEIo-
BBIX TEXHOJIOTMH MAIIMHHOTO OOY4eHHs M UCKyCCTBEHHOTO MHTEIUIEKTa B COBPEMEHHOM HC-
KycCTBE, HeHpoOHoI0raMu, poOOTOTEXHUKAMH, XyJTO0KHUKAMH, KyJIBTypOJIOTaMH, HCKYCCTBO-
Be/laMH 00CYKIaIiCh MPOOJIEMbI M TEPCIEKTUBBI HCKYyCCTBA HA OCHOBE MCKYCCTBEHHOT'O MH-
TemnekTa. Jlokman Helipobuonora mpodeccopa Koncmaumuna Anoxuna BO MHOTOM PacKpBII
COBPEMEHHOE IIPEACTABICHNE 0 MEXaHW3Me (POPMUPOBAHUS I'eIITAIBTA B HALLIEM CO3HAHUH.

Ontologists and designers of all countries and subject areas, join us!

M3parenscrBo “HoBas Texnuka” - Publisher «New Engineering» Ltd
Poccns, 443010, Camapa, yin.@pynse 145 - 145, Frunze Str., Samara, 443010, Russia

o P [ NS — J— — SRR o] = SRR





