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BBEJIEHUE

Mertoguyeckue  peKOMEHJALUMU  COAEpXKAaT IepedyeHb TEeM C  BOIOpocaMu Ul
CaMOCTOSITENIbHOW ~ MpOpa0OTKH, TepedeHb JIabOpaTOpHBIX  paboOT C  BOOpOcaMu  JUis
CaMOCTOSITENIbHON IPOPaOOTKHU.

Meroandeckue ykazaHusl OCBAIIEHBI KypCy «VHKeHEepHbIE KEHChI: OT IIPAaKTUYECKUX 3a/1a4
K MHHOBAllMOHHBIM pemeHusM». OnHol u3 cnoxHenmunx 3anad B UT-oTpacnu saBusierca ceronHs
OpraHu3aiysl B3aUMOJCHCTBUS HWH(MOPMAIMOHHBIX CHUCTEM, WCIOJB3YIOUIMXCA MPU CO3AAHUU U
9KCIUTyaTallui KPYIHBIX I[POMBIIUIEHHBIX OOBEKTOB (HE(PTAHBIX IUIATHOPM, 3JIEKTPOCTAHIIMM,
XUMHUYECKHX IMPOU3BOJACTB, (DapMaleBTUUECKUX NPEANPHUATHS U T.I.). B HUX KU3HEHHOM ITHKIIE
3aHATO MHOXECTBO OpPraHMU3ALUN: NMPOEKTUPOBIIMKH, CTPOUTENH, IMOCTABIIMKH O0OpYyIOBaHUS,
CIIy’)KOBl JKCIUTyaTallkd W T. 1., KakJas HUX KOTOPHIX OOBIYHO HCHOJB3YyeT CBOM Habop
KOMITbIOTEPHBIX CUCTEM M CBOM (DOPMAThI JAHHBIX.

ITo nmanneiM NIST (HaumonanbHbII MHCTUTYT craHiaptu3auuu U TexHonoruid CIIIA),
peuieHre npoOieM B3aMMOAECHCTBUS PA3HOPOAHBIX KOMIIBIOTEPHBIX CHUCTEM IOMOXET MHIYCTPUHU
KPYIHBIX KamUTaJIbHbIX NpoekToB TOJdbKO B CIIA skxoHomMuts g0 16 Mipa. 1oul. B TOA.
Bo3MOXXHOCTR JOCTyna W aHanu3a s IIOJIHBIX JIaHHBIX JKM3HEHHOIO LHKJIA CII0KHOTO
WHXXCHEPHOTO O0BEKTa CTalla CeroJHs 00sA3aTeIbHBIM yCIOBHEM 3(P(HEKTHBHOTO YIIPABJICHUS €TI0
IIPOEKTUPOBAHUEM M OKCIUTyaTalueil. OTy 3aJady Has3bplBalOT IO-Pa3HOMY: CO3JaHHE E€AMHOIO
MH(POPMALIMOHHOTO MTPOCTPAHCTBA KU3HEHHOTO LUKJIA, CO3/IaHie HU(PPOBON MOJIEIH H T. TI.

bonpmmHCTBO pa3paboTUYNKOB MHXEHEPHBIX UH(POPMALMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) uCHonb3yIOT KJIacCHYECKHE OOBEKTHBIC MOJICIM JTAaHHBIX M OOJiee WIn
MEHee CTaHJapTHbIE PEISLMOHHbIE 0a3bl JaHHBIX, OJTHAKO MHOT'OJIETHUE MOMBITKU UX 0ObEANHEHUS
Ha enuHOW miardopMe Mmoka 4Yro He yaanmuch. OT4acTH MPUYMHY TAKOTO MPOBaJla MOXKHO
0OHapy>KUTh B OCHOBAX KJIACCUUYECKON PESILIMOHHON TEOPUU MOAEIUPOBAHUS JAHHBIX — B )KECTKHX
rpaHULAX MEXAY CYIIHOCTSIMH, aTpuOyraMu u cBs3aMu. llpu 0ObEeIMHEHHMM MHOXKECTBa
pENSLMOHHBIX 0a3 JaHHBIX OT Pa3HBIX NPOMU3BOJMUTENEH, Ja ewmé M NpUHAUIekKAIUX pa3HbIM
X0351€BaM, BBISICHSIETCS, YTO BCE OHU NIPUHUMAJIN Pa3HbIEe PEIICHUs PU MOJIEIUPOBAHUN OCHOBHBIX
HNOHATUI npeaMeTHOH obiacTu. 3ayacTyro OJHO M TO XK€ MH)KEHEpHOE IOHSITHE B OJHOM Oase
JIAHHBIX OYJET COOTBETCTBOBATh UMEHH TAOJIUIIBI, B IPYTrOi 0aze — COoAEep)KaHUIO SUYEHKH TaOJIUIIbI,
a B TpeTbel — UMEHHU CTOJIONA TaOIUIIbI.

Kpome Toro, mH)XeHepHbIE [aHHBIE COJEp)KaT KpalHE pa3HOPOJHYI0 HH(popMaluoo 00
OJTHUX U TeX ke 00beKTaX, B OTINYNE OT «YNPaBICHYECKUX» UM (PMHAHCOBBIX JAaHHBIX. JlaHHBIE O
Pa3HBIX y3J1ax U MOJCUCTEMAaX MPOMBIIIIEHHOT0 00beKTa (TpyOOIpoBoOax, 31eKTpooOOpyI0BaHNUH,
CTPOUTENBHBIX KOHCTPYKIUSAX M T.I.) MMEIOT NPUHIMIHAIBHO pPa3lIUYHYyl0 CTPYKTYypy, a B
HENPEpPhIBHOM MPOU3BOACTBE (HE(PTEXMMHMsI, HJIEKTPOCTAHLMU U T.[O.) CYIIECTBYIOT COTHHU
HOJICHCTEM U THICSYU Tpynn o0opynoBaHus. JJaHHBIE 0 Hacoce B MHKEHEPHBIX MHPOPMALMOHHBIX
cucTeMax BEIOYaroT cBedeHus u3 cucteM ERP u EAM, cumcrem PLM, CAIIP, a Ttaxke
MH(POPMALIHIO O €r0 MPOEKTHBIX TEXHOJIOTHYECKUX PexnMax, 3D-KoOMIIOHOBKE, HCTOPUU 3aMEPOB C
€ro JaT4YUMKOB, UHTEPAKTUBHbIE PYKOBOJCTBA [0 MOHTaXy U OOCIY)KHBAHMIO M MHOIOE€ JPYroe.
Hacoc umeer (QyHKIMOHANbHBIM KOJI B NPOEKTHOM mokymeHTauuu B cucremax CAIIP wu
npuodbperaer B EAM cepuiiHblii HOMep, Oyay4yu YCTaHOBJIIEHHBIM Ha 0ObekTe. MHkeHepHas
uHpopmanus ¢opmupyercs B karajore mnpousBoautens, B CAIIP 11 TerIoTeXHUUYECKUX U
QIIEKTPUYECKUX  CIEHUANbHOCTEH, B CHCTEMaxX IMPOEKTHOIO  yIpaBJi€HMs, YIOpPaBJIECHUS
cTpoutenbcTBoM (4D-npoekTupoBanus), U T.11.

Ecnu xaxayro u3 MHXXEHEPHBIX CYIIHOCTEW ONMUCHIBATh PENISIIMOHHON TaOIHUIeH, TO YuciIo
TaOJMUI pa3HOH CTPYKTYphl COCTAaBUT HECKOJIBKO ThICSU. [IpM 3TOM BO3HHMKAIOT MPOOJIEMBI
OBICTpOICUCTBUSL TIpH  (pOPMYNIMpPOBAHUU OOIIEro 3ampoca K HECKOJbKHMM 0a3aM JIaHHBIX, B
KOTOPBIX, KaK OTMEUYEHO BBIIIE, MOIJH OBbITh NMPHUHATH NPUHIUIUAIBHO pa3Hble PELICHHs I10
noBOJy OOBEKTOB M aTpUOYTOB MPEIMETHOM O0JIaCTH, WU IO MOBOAY OTPAKEHUS H3MEHEHHS
00BEKTOB BO BPEMEHHU.



Pemenne mnpoGiieM HWHTErpallid HMHXEHEPHBIX JaHHBIX OKa3aloch TIopas3lo ynoOHee
OpPraHU30BBIBATh B PAMKaX CEMAHTUYECKOTO MOIX0/a K MOJCIMPOBAHHIO TaHHBIX. B paMkax 3Toro
noaxona WHPOpPMALUs TNPEAOCTABISETCS B BUIEC COBOKYMHOCTH CBS3aHHBIX OTHOLICHHUSMH
cyOBeKTOB W 00BEKTOB (rpada), a HE B BHUJC NPUBBIYHBIX TaOnui. Pacmupsercs cdepa
UCTIOJIb30BaHUS ISl HH)KEHEPHBIX JTAHHBIX HauboJiee pacpoCcTpaHEHHOTO TAKOTO MPEICTABICHHS —
crangapta RDF (Resource Description Framework).

3710 1aéT BO3MOXKHOCTH 3((HEKTUBHO "CKIAABIBATh" B OAHY CTPYKTYPY JAaHHBIE U3 Pa3HBIX
UCTOYHUKOB. ['padoBas cTpykTypa Hambojee yHA0OHA JUIsi TIPEACTABJICHUS Pa3HOPOIHOMN
WH)XEHEPHOW MHPOpMaLnH, TPeOYyIOIIEeH MOCTOSIHHOTO PAa3BUTHS U YCIOKHEHHUS MOJIETH TaHHBIX Ha
NPOTSDKEHUH BCETO JKU3HEHHOTro I1MKia. HWHpopmamms B ceMaHTHUECKOW (opme JIerko
MOTIONTHSACTC M PACHIMPSAETCS TpPU TOSBICHUU HOBBIX HCTOYHUKOB, 0€3 HEO0O0XOAUMOCTH
byHIaMEeHTAILHOW TTepepadOTKH CUCTEMbI XpaHEHUs, KaK B ciiydae 0a3 naHHbIX. CeMaHTHUYECKHE
CTaHJApPTHl MOAJIEPKUBAIOT THOKKME U paciiupsieMble HHPOPMALMOHHBIE MOAEIH, T.€. MO3BOJISIOT
O00BEIUHATh 10 Mepe HEOOXOJAMMOCTH W HHXCHEPHYIO, H HOPMATHBHYIO, U T€OTpaHuecKyto, U
¢uHaHCOBYIO WHpOpMaIMi0, 0€3 OCTAaHOBOK Ha TMepepadOoTKy WH(OPMAIMOHHOW MOJEIH IPHU
KaXI0M pacmupeHur. Dopmbl 1 00bEMBI 00pabaTHIBAEMBIX JTAHHBIX MOTYT YTOYHSTHCS 10 Mepe
pa3BuTHs TpeOOBaHMH K HHPOPMAIIUN U POCTa TOHUMAHUS MOTPEOHOCTEH YIaCTHUKOB KHU3HEHHOTO
IUKIIA.

1. HEJb U 3AJJAYU U3YUYEHU S JUCIIUITJIMHBbI

[lenpt0 OCBOCHHMS IUCHMIUIMHBI «VHXEHEpPHBIE KEWCHI: OT MPAKTHYECKUX 3aJad K
WHHOBAIIMOHHBIM PEIICHUsIM» SBJsieTC opMUpoBaHUe Habopa MpodecCHOHATBHBIX KOMITETEHIIUN
Oynymero Oakanaspa o HanpasieHuto noaroroBku 38.03.01 Dxonomuka

3ajaun OCBOEHUS NUCIMUILIMHBI: U3yY€HUE METOI0JIOTMH MTPOCKTUPOBAHUS WHHOBAIIMOHHBIX
pelleHui, MOJy4eHHe HABBIKOB MPUMEHEHUS MHHOBALMOHHBIX MPAKTUK B 00JACTH WHXKEHEPHBIX
pelieHui MpakTUYECKUX 3a/1a4 Mpo(heCCUOHATBHOM AESITEIIbHOCTH.

2. TEMbI CAMOCTOSTEJBbHOMN PABOTHI

Ne Tembl HaumMeHoBaHue TeM THCUUILIAHBI, UX KPATKOE COJIEpKAHUE O6bem
4acoB

2 ceMecTp

Pa3nes 1. KonnenryajabHble 0CHOBBI pa3pa00TKH HHHOBALIMOHHOIO

NPOAYKTA

1 Tema 1. KoHuenTyanbHble 1 HTHPOPMAIIMOHHBIE MOJIENTN 10
WHHOBAIIMOHHBIX ITPOEKTOB

2 Tema 2. OHTONIOTMYECKHE MOJIENTH MH(POPMALTMOHHBIX CUCTEM 10

Pa3nen 2. UHcTpyMeHTA/IbHBIE CPEeACTBA NPOEKTHPOBAHUS
HHHOBALMOHHBIX HHKEHEPHBIX peleHui

5 Tema 5. IndpacTpykTypa NpoeKTUPOBAaHUS MHHOBAIIMOHHBIX 10
WH)KEHEPHBIX pelIeHui
6 Tema 6. IHCTpyMEHTaIbHOE 0OECIIEYeHNE OHTOIOTUIECKOTO 15

MOACIINPOBAHUA I/IH(I)OpMaLII/IOHHBIX CUCTEM

Hroro 3a 2 cemectp 45

Hroro 45




3. TEXHOJIOTUYECKAS KAPTA CAMOCTOSATEJIbHOM PABOTHI

OBYYAIOUIET OCHA
Uroroseiii | CpencrBa | OObeM 4acoB, B TOM YHCIIC
. B MPOIYKT u
B 179
peani3yeMpIx HEATEILHOCTH gil\:gg;om :;XHOHOF CpC g;gl;a;ma}é Bcero
KOMIIETCHIIMH CTYICHTOB paboThI OIICHKH NpernoaBar
eneM
2 cemecTp
VK-3 ITonroroska k | Koncnekr | CobGecemo | 1,08 0,12 1,2
JIEKIHSIM BaHUC
VK-3 CamocrostrensH | Korcnexkr | Cobeceno | 32,94 3,66 36,6
o¢  W3y4cHHE BaHUE
JIUTEPATYphl IO
temam 1,2,5,6
YK-3 [logroroBka k | MumuBumy | OTuer 6,485 0,72 7,2
MPAKTUICCKUM | ATBHOE MUChMEHH
paboram 3a/1aHue BIii
Wroro 3a 2 cemectp 40,5 45 45
Hroro 40,5 4,5 45
4. PEKOMEHJAIUU JJIS1 CAMOIIOATIOTOBKHA
4.1 TloaroroBka K JekuusiM. CaMocTosITeIbHOE H3YUYeHH e JTUTEPATYPHI
bazoBblit ypoBeHb
Tema 1. KonnenryaiabHble 1 HHPOPMALMOHHBIE MO HHHOBAIIMOHHBIX MPOEKTOB
1. Mopnenu HHHOBAIMOHHBIX TPOEKTOB
2. VIHHOBaIMOHHBIE TEXHOJIOTHUH JJICKTPOHHON KOMMEPITUU
3. ApXUTEeKTypa UHTEJUICKTYyaJIbHBIX CEPBUCOB
Tema 2. OHTONIOrHYecKHE MOAeTH HHPOPMAIMOHHBIX CHCTEM
4. ®opmanuzanusa TpeOOBaHUI K MHHOBAIIMOHHOMY MPOAYKTY
5. Cpenctsa pa3pabOTKi HHHOBAIITMOHHBIX PEIICHUN
6. TexHonoruu oOGpabOTKU 3HAHUH
7. OHTOJIOTHYECKHE MOJICITH HHHOBAITMOHHBIX TPOIYKTOB
Tema S. UngpacTpykTypa NpOEeKTHPOBAHNA HHHOBALMOHHBIX HH/KEHEPHBIX pelIeHui
8. Hamparnenus pa3BUTHS HHHOBAIIMOHHBIX TEXHOJIOTHN
9. TlpoexTupoBaHUE MHHOBAIIMOHHBIX HHKEHEPHBIX PELICHUI
10. CrammapTu3anusi HHKEHEPHOTO MPOCSKTa
Tema 6. MHHcTpyMeHTabHOe oO0ecnedyeHHe  OHTOJOTMYECKOr0  MO/JeJHPOBAHHS

I/IH(l)OpMaIII/IOHHLIX CUCTEM

11. Ioka3zarenu oueHKH Y3PPEKTUBHOCTH HHHOBALIMOHHOTO PELICHHUS
12. MeTobl OIIeHKH SKOHOMUYECKOT0 d(ekTa BHEAPSHUS MPOCKTA

13. UncTpymMeHTanbHOE oOecrieueHrue MOIETMPOBAHNUS TPOEKTa
14. Penaktop OHTONOTHI
15. SI3bIKM OHTOJIOTMYECKOTO MOJETUPOBAHHUS

IToBbIIIEHHBIN YPOBEHb

Tema 1. KonuenrtyajabHbie 1 HHGOPMALMOHHBbIE MOJeJIM HHHOBALMOHHBIX MPOEKTOB




1. KoHuentyaabHOE MOAEIMPOBAHNE MHHOBALMOHHOIO IPOAYKTa
2. VudpopmannoHHOE MOEIMPOBAHNE MHHOBAIIMOHHOTO MTPOJYKTa
3. OHTOJOTHYECKOE MOJCTMPOBAHIE HHHOBAIIMOHHOTO TPOIYKTa
Tema 2. OHTOJIOrHYecKHEe MOIeJ 1M HHPOPMAMOHHBIX CHCTEM
4. 1lpyvHUUIIBI OHTOJOTUYECKOIO MOJIETUPOBAHNUS HHXEHEPHOTO ITPOEKTA
5. ApPXUTEKTYpa OHTOJOTMYECKON MOJIEIM HHHOBAIL[MOHHOI'O IIPOIyKTa
6. Texnomoruu GOJBIINX JAHHBIX
7. Texuomoruu Data mining
Tema S. UHdpacTpyKTypa IPOEKTHPOBAHNA HHHOBAUMOHHBIX HHKEHEPHBIX pelleHui
8. ApXUTEKTypa IpOrpaMMHBIX KOMIUIEKCOB /ISl HHXEHEPHOI'O MPOEKTa
9. CranaapTsl IPOSKTUPOBAHHS IPOTPAMMHOI0 00ECIIEYECHUSI MHKEHEPHOTO MIPOCKTa
10. Crannaptsl pa3paboTKu IPOrpaMMHOT0 00ECIeYeHHsI UHKEHEPHOT'O MPOEKTa
11. Metobl pa3pabOTKN MHHOBALIMOHHOTO MPOIYKTa
12. IlpumeHeHrne HHCTPYMEHTOB pa3pabOTKU HH)KEHEPHOTO IIPOEKTa
Tema 6. MHHcTpyMeHTanbHOe o0ecneyeHHMe  OHTOJOTMYECKOr0  MOJEJMPOBAHMS
HH(OPMALMOHHBIX CHCTEM
13. MozgenupoBaH#e CTPYKTYPbl HHKEHEPHOTO TIPOEKTa
14. O6BeKTHO-OPUEHTUPOBAHHOE MOJIEIUPOBAHUE UHKEHEPHOI'O PEIIEHUS
15. UHCcTpyMEHTBI MOIEIMPOBAHUS MH)KEHEPHOTO ITPOEKTa

4.2 TloaAroToBKAa K NPaKTHYECKHM padoTam

ba30BbIi1 ypoBeHb

Tema 1. KonnenryanbHble 1 HHPOPMALMOHHBIE MO/1eJIM HHHOBALMOHHBIX MPOEKTOB

1. dopmanuzoBaHHBIE MOJIETH 3HAHUMA

2. MeTtonbl MACHTH(PUKALMKA U KIAaCCH(PUKAIIMK O0BEKTOB.

3. Mojeny HHHOBAIIMOHHBIX MIPOCKTOB

4. VIHTeHCHOHA U YKCTEHCHOHAI MOJIETH MPOEKTa
Tema 2. OHTOI0THYECKHE MOAe]IH HH(POPMALMOHHBIX CHCTEM

5. Texuomoruu pa3pabOTKH OHTOJIOTHYECKONH MOJIEITH

6. JlexomMmo3uIus u UASHTU(PUKAINS 00BEKTa MOJICITHPOBAHHS

7. CTpyKTypa OHTOJIOTHUYECKON MOenu
Tema 3. OHTOI0THS NPEACTABJEHUS JAHHBIX M 3HAHUI B MHHOBAIIMOHHBIX PelIEHUsIX

8. Meroabl npeacTaBleHus JAHHBIX U 3HAHUH.

9. CrpykTypa npeaCTaBICHUS TaHHBIX ¥ 3HAHHA.

10. Mopenu npeacTaBleHus JaHHBIX U 3HAHUH.

11. MenTanbHbIe 1UarpaMMbl B paboTe CO 3HaHUSIMU
Tema 4. CeMaHTH4YeCcKOe MOJEJMPOBAHME JAHHBIX M 3HAHMH B TEXHOJOIMAX O0OJbIIMX
JAAHHBIX

12. ®opmanuzaius KOHIENTYyalbHON MOJIEINH.

13. PensimoHHOE TIpeICTaBlICHUE TAHHBIX.

14. CemaHTHYECKHE TEXHOIOTHH.

15. CemaHnTHUECKOE MOCIIUPOBAHNE JAHHBIX U 3HAHUH B TEXHOJIOTHUSAX OOJBIINX JAHHBIX
Tema S. UndpacTpyKkTypa NPOEKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHBIX pelIeHui

16. TeXHOJIOTHH HAYYHBIX UCCIICIOBAHHM.

17. Metonudeckoe obecriedeHre HayuHbIX UCCIICIOBAHHA.

18. UudpacTpykTypa IpoeKTUPOBAHUS WHHOBAIIMOHHBIX WHXCHEPHBIX PEIICHHIA
Tema 6. HHcTpyMeHTa/IbHOEe  o0ecliedyeHHE  OHTOJOTHYECKOr0  MOAEJUPOBAHMS
HHG(OPMALMOHHBIX CHCTEM

19. MarmmHa JOr14ecKoro BeIBOIA.

20. Pegaxtop oHtosoruii Protégé.

21. IIporpamMHBIe TIPOXYKTHI Kitacca Triple store.



22. IIporpammuas peanuzanusi SPARQL-unrtepdeiica
Tema 7. Texnonoruu RDF u OWL
23. Penaktopsl, BU3yallu3aTOPhl © HHCTPYMEHTHI JIOTHYECKOTO BHIBOJIA.
24. Texuonornn RDF/RDFS/OWL.
25. ®opmar npencrasienus qaHasx RDF/XML
Tema 8. [IpyuMeHeHre OHTOJIOTMYECKUX MO/IeJieid HHHOBAIMOHHBIX NIPOAYKTOB
26. Cuctembl MOAJICPKKU TPUHATHS PEILICHHA.
27. DKCIEPTHBIC CUCTEMBI.
28. ba3bl 3HaHMIA.
29. XpaHwnuina 3HaHUH.
30. Cucrtembl OONBIINX JTAHHBIX.
I1oBBIIICHHBIN YPOBEHb

Tema 1. KonnenryaiabHble 1 HHPOPMALMOHHBIE MO/1eJIM HHHOBAIIMOHHBIX MPOEKTOB
1. Mogxeny faHHBIX U 3HAHUNA
2. AnroputMmbl KJIacCH(PHUKAINUU U KJIACTEPU3ALIHH.
3. MogenupoBaHue CEMaHTHUYECKUX CTPYKTYP
4. ®opmanuzaius JaHHBIX
Tema 2. OHTOJIOrHYecKHEe MOIe] 1M HHPOPMANMOHHBIX CHCTEM
5. TexHOnMOTMU MPOESKTUPOBAHUS OHTOJIOTUUYECKON MOIEIN
6. JleKOMIO3UIMS CI0KHON CUCTEMBI
7. CTpyKTypHBII aHaJIM3 OHTOJIOIMYECKON MOJENIN
Tema 3. OHTOIOrMA MPeICTABIEHUS JAHHBIX M 3HAHUI B MHHOBALIMOHHBIX PellIeHUusIX
8. Meronbl popManM3avii JaHHBIX W 3HAHUH.
9. Anroputmbl 00pabOTKH JaHHBIX U 3HAHHM.
10. Monenu XxpaHeHHS TaHHBIX W 3HAHUH.
11. MeHTaNbHbIE TEXHUKHU AJI1 HHHOBAIIMOHHBIX TPOEKTOB
Tema 4. CeMaHTH4YeCKOe MOJeJMPOBAHME JAAHHBIX M 3HAHMNA B TEXHOJOIMAX O0OJbIIMX
JAHHBIX
12. TexHonorust 00pabOTKH OOJBIITNX JAHHBIX.
13. IlpeacraBienne HepOpMaIM30BAHHBIX JJAHHBIX.
14. CemanTuueckuii anaim3 HHGOPMAITIH.
15. Mogenu big data
Tema 5. UndpacTpyKTypa NpoeKTHPOBAHUSI HHHOBAIIMOHHBIX HHKEHEPHBIX pelIeHuii
16. TexHOJOTHH BU3yaTu3allii HHXEHEPHBIX PEIICHUN
17. Metomonorust aHainM3a U CHHTE3a CJI0KHBIX CUCTEM
18. UndpacTpyKkTypa HH)KXEHEPHBIX pELIeHUI
Tema 6. HHcTpymMeHTa/IbHOe  o0ecriedeHHE  OHTOJOTHYECKOT0  MOJAeJTHPOBAHUS
HH(OPMAINMOHHBIX CHCTEM
19. Mammna Java.
20. PenaktopS oHTONOTUI
21. Tpurrepbl ¥ COOBITHS B aITOPUTMH3ALINN
22. TlporpaMMHasi peanu3anusi CIOXKHBIX allTOPUTMOB
Tema 7. Texnosoruu RDF u OWL
23. IHCTpYMEHTHI TOTUYECKOTO BBIBOJIA.
24. Texuomoruu OWL.
25. ®dopmar npeacTaBieHus JaHHBIX XML
Tema 8. [IpuMeHeHre OHTOJIOTMYECKUX MO/IeJIeil HHHOBALMOHHBIX NPOAYKTOB
26. VInTennekTyaabHble CEPBUCH
27. baza 3HaHUI SKCIIEPTHOW CHCTEMBI.
28. MamHa BbIBO/Ia SKCIIEPTHON CUCTEMBI.
29. Data nieHTpHI.
30. CemanTrueckuii ananus big data



4.3 T1oAroToBKA K BHINOJTHEHHIO CAMOCTOSITEIbHOMH PadoThI

J1J1 BBIIOJTHEHUS] CAMOCTOSATEIbHONM paboThI CleyeT U3YUYUTh TEOPETHUECKHUI MaTepual.
5. TEOPETUYECKHWH MATEPHAJI

5.1 KOHHEIITYAJIbHBIE U UTHOOPMALIMOHHBIE MOJAEJIN THHOBAITMOHHBIX
ITPOEKTOB

JlonoaHUTENbHBIE IpPEeUMylIecTBa IMpu paboTe C CEMAaHTHMYECKMMM JAaHHBIMU J1aéT
NPUMEHEHHE OHTOJIOTUYECKUX CTAaHAApPTOB, MO3BOJIIONIMX HE MPOCTO MOTy4YaTh MH(OPMAIUIO U3
pasHbIX HCTOYHMKOB B OJHOM THMOKOM M pacuMpsieMoM ¢opmare, HO M OJIMHAKOBO €€
UHTEpIpeTUpoBaTh. IIpu OHTOJIOrMYECKOM MOJAEIMPOBAHUU JAHHBIX B CEMaHTHUYECKOM
IpPEJCTAaBICHUN UCIOJb3YIOTCS IOHATUS M  OTHOLIEHHWsS U3 3apaHee  COIVIACOBAaHHOTO
(ompenenéHHOro KaKUM-TO CTaHAAapTOM) CIMCKa IMOHATUH W OTHOIIEHWH, ONMCHIBAIOLIETO
HEKOTOPYIO IPEAMETHYIO 001aCTh HHXKEHEPHOH cdephl (MEXaHUKY, JIEKTPUKY, TEIIOTUAPABIIUKY,
CTPOUTENBCTBO, W T.I.). Hampumep, omun pa3 BBoAsTCS MNOHATUA '"Hacoc", "maBieHue" win
"mojkiroueHue", U Janee YHUBEpPCAJbHbIE CCHUIKM Ha TaKUe IOHATUS CTAHAAPTHOIO CIIOBAps-
Te3aypyca MHCIONb3YIOTCS BCEMU CTOPOHAMU Ul ONMCAHUS OOBEKTOB, W3BJIEKAEMBIX U3
Pa3HOOOpa3HBIX 0a3 JaHHBIX.

OnTONOTrMYECKast MOJIENb JIaHHBIX SBJIIETCS COCTABHOM YacThbiO CaMHUX JAHHBIX — IOHSTHUS
CTaHJApTHOIO ClIOBaps-Te3aypyca (Tak Ha3blBaeMble "CIpaBOUYHBbIE JAHHBIE") UCHOIB3YIOTCS IS
OIMCAHUS CMBICIIA U CIIOCOOOB MCIIOIb30BAHUS TaHHBIX IIPU 00pabOTKE UX KaK KOMIIBIOTEPAMHU, TaK
u moapMu. IIpu HEOOXOIMMOCTH YTOYHHMTH CMBICT IOJYYEHHBIX JAHHBIX MOXKHO W3 3apaHee
U3BECTHBIX HMCTOYHHMKOB (OMOJMOTEK CIpPaBOYHBIX JAHHBIX) W C HCIOJIb30BaHUEM TEX IKe
CTaHJAPTU3UPOBAHHBIX TEXHOJOTHUH M HHCTPYMEHTOB, KOTOpPbIE MCIOJb3YIOTCA Ui OOMeHa
JaHHBIMU

OcHOBaHHbIE HA OHTOJOIMYECKOM MOJEIMPOBAHUM HMHTErPAlIOHHBIE CEMaHTUYECKHE
MOJIETIM JUIsl HH)XXEHEPHBIX OOBEKTOB pa3pabaThIBalOTCS KaK Ha OTpacieBOM, TaK M Ha
MEXIYHapOJAHOM ypoBHE. COBpEMEHHBIE PEUICHHS 110 MOJAEIUPOBAHUIO JIAHHBIX JIETJIM B OCHOBY
HEUTpaJIbHOW 1O OTHOLIEHHWIO K OTJEJIbHBIM HMH)XEHEPHBIM CHCTEMaM MOJENN JTaHHBIX CTaHAapTa
ISO 15926 "Industrial automation systems and integration. Integration of life-cycle data for process
plants including oil and gas production facilities” (TOCT-P MCO 15926 "TIpomsbiiuieHHBIE
aBTOMATU3UPOBAHHBIE CUCTEMBl M WHTerpanus. VHTerpanus NaHHBIX JKU3HEHHOTO LMKJIA IS
nepepadaThIBAlONINX MPEANpPHUATHI, BKIOYas He(TAHblE U Ta30Bble IPOU3BOJICTBEHHBIE
IpeanpusaTus”).

OTOT CTaHAapT ONpEeNeNseT WH)XEHEPHYIO OHTOJIOTHMI0 — OCHOBHBIE THUIIBI OOBEKTOB U
OTHOILEHHUH, HCMONb3yeMBbIX INPHU MPEACTABICHUU HHKEHEPHOH HHQPOPMALUH, YHOPSI0YHUBACT
TEPMHUHOJIOTHIO, HCIHOJb3yEMYI0 sl €€ OpraHu3alud, a TakkKe ONpelesseT MPUHLHUIIBI
pacuIMpeHHst CTaHAAPTHON TEPMHHOJIOTUM Yepe3 MEeXaHM3M (ellepupOoBaHHBIX OMOIMOTEK
CIPaBOYHBIX JaHHBIX. CerogHss MHOTME KpyIHbIE€ KOMIAHUHU YK€ MEepexXoAsIT Ha 3TOT CTaHAapT:
kommanuu-wieHsl Norwegian Oil Industry Association, unensl koHcopuuyma FIATECH,
KpyNHEHIINe TOCTaBIIMKKM WH)XXMHUPUHTOBOTO IMPOTPAMMHOIO OOECIEYeHMs, a TakXKe TaKue
poccuiickue kopropanuu, kak 'K «Pocarom» 1 OAO «PocHedTh», U3y4arOT BO3MOXKHOCTH €0
MCIIOJIb30BaHUS.

Peanuzanus crannapra ISO 15926 B yactu npencraBieHus, XpaHEHUS U JOCTYyINA K JaHHBIM
OCHOBaHa Ha HCIIOJIb30BAaHWH CEMAHTHMYECKUX cTaHaapToB KoHcopuuyma W3C: RDF, OWL nu
SPARQL.

Hcnonb30BaHre ceMaHTHUECKUX M OHTOJIOTUYECKUX CTaHJApTOB MIOMOTaeT HajlaJluTh OOMEH
U COINOCTAaBJICHHUE JTAHHBIX, BBISIBICHHWE KOJUIM3MM M COIVIacOBaHME NpoTHBOpeuMi. lucnumimza
paboTHI ¢ JAHHBIMH TIPU TaKOW CTAHAAPTHU3AINH, SIBISIETCS TOPa3a0 MeHee OOPEeMEHUTEIHHOM, YeM
OpU UHBIX TEXHOJIOTMYECKUX pEIIeHUsIX, MPEeAyCMaTPUBAIONMX YHU(DUKALUIO HPOTrPaMMHBIX
CpelcTB U uHTepdeiicoB padboTel. [Ipu npenocTaBieHnn ceMaHTHYECKUX JaHHBIX BO3MOXKEH BBIOOP



MEXJy COTJIACOBAHHOM «O0IIei» TepMUHOJOTHEH (OTpaciaeBOM OHTOJOrMEH) M MPHUBBIYHBIMU
OTJENIbHBIM YYaCTHMKAM Ha0OpaMy IMOHSTUN W ONUPAIOIMMUCS Ha HUX (OpMaMu OTUYETHOCTH.
[Ipy >TOM B YacTM TEPMHUHOJOTHH, NPEANUCAHHON QenepalbHbIMH WM MYHUIUIATEHBIMU
HOpPMAaTHBaMH, KOHTPOJIb UCIOJb3YEMbIX TEPMUHOB MOXET ObITh ropas3io Ooisiee KECTKUM, YEM B
4acTH, HE OXBAUYE€HHOH CTaHAAapTH3aLUeil: KOHTPOJIb MOKHO OYJET OpraHM30BBIBATH HE TOJIBKO
«TJ1a3aMu», HO U C UCIIOJIb30BaHUEM KOMIIBIOTEPOB.

B 4yactm KOMMyHMKanmMM MeXAy KOMIIBIOTEpAaMU CEMAHTUYECKHUE U OHTOJIOIMYECKHE
JJAaHHbIE TNPUTOJHBI JUIl 0O0paOOTKM MHCTPYMEHTAMH PAa3HOM CTENEHM CI0XKHOCTH, OT LIMPOKO
pacrpoCTpaHEHHBIX 3JEKTPOHHBIX TAaONMMIl [0 CHEHHATU3UPOBAHHBIX TI'e€OMH(POPMAIMOHHBIX
CUCTEM, CHUCTEM aBTOMAaTH3alMU IIPOEKTUPOBAHUS MU CUCTEM MHBECTHLIMOHHOTO ILUIAHUPOBAHUS.
CeMaHTHYECKME [JaHHBIE C OHTOJOTMYECKOW PAa3METKOM MOTYT T'OTOBUTHCS PpPa3HbBIMU
OporpaMMHbIMU  cpefcTBaMu. OTKpbITbIE (OopMaThl JaHHBIX H30aBJIAIOT OT HEOOXOAUMOCTH
MOJIb30BATHCS POTPAMMHBIM 00ECTIEYEHHUEM TOJIBKO OT OHOTO MOCTABIIHKA.

5.2 OHTOJIOI'MYECKHUE MOJAEJIM UHOOPMAIIMOHHBIX CUCTEM

[TonsiTe «OHTONOTHS» OBLIO BBEACHO Kak TEepMUH (UIOCOPUU, W TMPUMEHSUIOCH B
pa3IMYHBIX 3HAUCHUSX. B chepe KOMIBIOTEPHBIX HAYK, OHTOJIOTHS SIBJISICTCS MOJICIIBIO OIMUCAHUS
MHUpa, COCTOALIEr0 U3 Habopa THIIOB, CBOMCTB M B3aumocBszeil. [logpazymeBaercs, uro
OHTOJIOTHYECKUE MOJICIU JJOJDKHBI OTHOCUTBCS K PEaIbHOMY MUPY.

B 1990 rogy Tom I'py6ep (Tom Gruber) BBen ciiepyromuii TepMUH: OHTOJOTHS — 3TO
omucanue (momoOHoe (opManbHON crenudUKanul MPOrpaMMbl) KOHLENTOB M B3aUMOCBS3EH,
KOTOpBIE MOTYT (DOPMasibHO CYIIECTBOBATH Ul OJHOTO areHTa WM JUIsi COOOIIECTBAa arcHTOB.
JlaHHOE OIpe/ICiCHHEe COOTBETCTBYET IOHATHIO HCIIOIb30BAHUS OHTOJOTHMH KaK COBOKYIMHOCTH
oTpeneNieHnii KOHLENnToB, HO Oonee oOmee. Cmycts Tpu roma, Tom ['pybGep ormerwmi, dro
OHTOJIOTHU OOBIYHO MPUPABHHUBAIOTCS K TAaKCOHOMHUYECKHM HEPApXHsIM KJIACCOB, OMPEIECIICHUSIM
KJIaCCOB, HO OHTOJIOTUAM HC OIrpaHUYMUBAIOTCA JaHHBIMU q)OpMaMI/I — OHHM TaKKC HC JIMMHUTHPOBAHbI
B KOHCEPBATHBHBIX ONPEICICHHUSIX, TO €CTh, ONPEICICHUIX B TPAIUIUOHHOM JIOTHYECKOM CMBICIIE,
«TepMHUHOJIOTUY 0€3 100aBIeHUS 3HAHUI O MUDPE».

OHTOJIOTHH COCTOSIT U3 CICAYIOLIUX KOMINOHEHMOG:

OcoOu. Dx3eMIuIsipsl WM OOBEKTHI. SIBISAIOTCS HUKHEYPOBHEBBIMH KOMIIOHEHTAMHU
OHTOJIOTUH,

Krnaccel. AOcTpakTHble Tpynmbl, KOJUIEKIIMM WM HAO0Opel O0O0BEKTOB. Moryt
NpPEJICTaBIATh COOON HAaOOpbI, KOJJIEKIHMH, KOHIIENTHI, NPOrpaMMHBIE KJACChI, THIIbI
00BEKTOB ¥ TOMY ITOA00HOE;

ATpuOyThl. ACHEKTBHI, CBONCTBAa, OCOOEHHOCTH, XapaKTEPUCTUKU WM TapaMeTphl,
KOTOpBIE MOXKET UMETh OOBEKT;

OtHowenusi. CBoiicTBa, Onarogaps KOTOPhIM KJIACChl 1 OCOOM MOTYT OBITh CBS3aHbI
MEXy COOOM;

OyHKUMOHATBHBIE BbIpakeHus. KoMruiekc cTpykTyp, c(OpMHpPOBAHHBIX U3
ONPEAECICHHBIX OTHOIICHHUM.

Orpanndenus. @opMabHO YTBEPXKJIEHHOE ONHCAHUE TOrO, KAKUE YCIOBHSI JTOJIKHBI
BBITIOJIHSTHCS JIs1 BXOJIHBIX TAHHBIX;

[IpaBuna. VYt1BepxaeHus B Qopme "ecnu-to" (IpenlIeCTBEHHUK-CIEACTBHE),
ONMKCHIBAET JIOTMUECKHE BbBIBOABI, KOTOpPbIE MOKHO M3BJI€Yb W3 YTBEPXKIEHHUS B
oTpeJieNIieHHON dopMme;

AxkcroMbl. YTBepkaeHHs (BKJIIOYas TMpaBWia) B JIOTHYECKOW Qopme, BMecTe
COCTaBIIAIOIIME OOIIME CBEACHHUS O TOM, UYTO OHTOJIOTHS ONKCHIBAET B CBOEH o0OiacTu
npuMeHeHMs. JlaHHOe onpezesieHne OTJIMYAeTCsl OT CTaHAAapTHOTO NMOHMMAHHUS "aKCHOMBI"
TeHEepPaTUBHON IpaMMAaTHKH M (OPMabHOM JIOTUKH, TaK KaK 37€Ch aKCHOMBI BKIIIOYAIOT B



ceds1 HE TOJIbKO KOHCTAaTUPYIOIIME YTBEPKIACHUS, HO U TEOPHUIO, IOJYyYEHHYIO U3
aKCUOMAaTHYECKUX YTBEPKICHUN;

CoObiTus. [lpencraBnsator co6oi N3MEHEHNs aTpUOYTOB WJIM OTHOLIEHUI.

I1o ypOBHIO YHUBEPCAIbHOCTH BBIAEISAIOT TPU TUIIA OHTOJIOTHIA:

OHTONOTMM BEpXHEro YypoBHS (MeTaoHTOJOruMu). BHe 3aBUCHMMOCTH OT 3ajad
KOHKPETHOW NpeIMETHON 00JacTH, ONHMCHIBAIOT o0mue noHATus. llpumepom Takoi
onrtonorun ciyxut WordNet. JlaHHBIA THII OTIUYACTCS HU3KHM YPOBHEM JCTAIBHOCTH,
HalpuMep, UMEIOTCA JIMIIb ONUCAHNS TEPMUHOB HA €CTECTBEHHOM $3bIKE. TaKue OnucaHus
HE MOTYT OBITh MOHATHI MAIIMHOMN, MEXy HUMHU 3a(DUKCUPOBAHBI TOJBKO CaMbl€ MPOCTHIE
OTHOILEHNS;

OnTonorun  mpeAMETHBIX obnacTeil. J[aHHBIH THUI  OHTOJIOTUM  OIHUCHIBACT
OTHOCHUTENIBHO O0IIMe MOHSTHS Uit oOummx 3anad. B kakoi-To mepe, JaHHBIE OHTOJIOTUU
OTHOCSITCSI K OHTOJIOTHSIM BEPXHETO YPOBHS;

OnTonorun npunoxkeHud. ONUCHIBAIOT MOHATHS, 3aBUCALIME KaK OT MHPEIMETHOU
00JacTH, Tak U OT pelraeMoii 3a/1auu.

KpOMG 9TOro, OHTOJIOTHMH pPA3JIMYarOTCA 110 CTCIICHU BbIPA3UTCIBHOCTH. BI:II[CJISICTCSI
CIIEIYIOIUN CIIEKTD:

- KOHTpoJupyemsble ciioBapu. [IpeacTaBisioT co6oii CIIMCOK TEPMHUHOB;

- Te3aypychl. CBsI3M MEXy TEPMUHAMH, TAKUE, KAK CAHOHUMBI,

- HepopmasibHast TakCOHOMUS. SIBHas wHWepapXus, HO OTCYTCTBYET CTPOroe
HacJIeIoBaHUE. DK3EMIUISp MOJKIacca TaKOW OHTOJIOTMH HE O0S3aTENbHO SIBISIETCS TaKkKe
DK3EMIUIIPOM CYTIepKIIacca;

- popmanbHas TakcoHomMs. B orinume oT HepOpManbHONW TAaKCOHOMHUH, 3/1€CH
MIPUCYTCTBYET CTPOrO€ HACIIEIOBAHUE;

- ¢peiimel. [IpencraBiasroT coboii onucaHne KJIaCCOB M MX CBOWCTB;

OnucaHus KJIaccoB MOTYT OBITh MTPEICTABIIEHBI:

- C 33JJaHHBIMU OTPAaHUYEHUSIMH Ha UX CBOMCTBA;

- C IPOCTBHIMU JIOTUUYECKUMHU WJIM MaTEMaTUYECKHUMHU OrpaHUYEHUSIMH HAa CBOWCTBA U
OTHOILEHNS;

- CO CJIO’KHBIMH JIOTHYECKUMHU OTHOILICHUSIMHU.

B O6H.[€M CJIydac, OHTOJIOTHUS OIMUCBIBACTCA CICAYIOIIHUM Ha60pOM JaHHBIX:

O=<T,R,P>, 1)

rae 7 — Ha0op TEPMUHOB MPEIMETHON 00J1aCTH;

R — ceMaHTHYECKH 3HAYMMBIE OTHOIIECHHUS;

P — onpenenenune pyHKIUN HHTEPIIPETALIMH.

Pa3paboTka oHTONOTMK HauMWHAETCs C pa3pabOTKU Te3aypyca; OHTOJOTHUS SIBISETCS
dbopMaTbHOM TAKCOHOMHEH.

5.3 OHTOJIOT s NPEICTABJIEHUA JAHHBIX U 3HAHUW B MTHHOBAIIMOHHBIX
PEIHIEHUAX

HedopmansHo OHTONOTHS TpeacTaBiseT co00il HEKOTOpOE OMHMCaHWE B3IIIAJAa Ha MHP
HpI/IMeHI/ITeJ'H)HO K KOHerTHOI\/II O6J'IaCTI/I I/IHTepeCOB. 9T0 OIIMCAHUEC COCTOUT U3 TepMI/IHOB 158 HpaBHJ’I
MCIIOJIb30BaHUs ATHX TEPMHUHOB, OTPAaHUYMBAIOIINX UX 3HAUEHUS B paMKaX KOHKPETHON 00IacTH.

Ha ¢opManbHOM ypOBHE OHTOJIOTHS - 3TO CHUCTEMa, COCTOSIIAs W3 HaOOpa MOHATHH U
Habopa yTBepKIeHUN 00 OSTUX TOHATHUSAX, HA OCHOBE KOTOPBIX MOKHO OIHCHIBaTh KJIACCHI,
OTHOIICHUA, (bYHKHI/II/I 1 MHAWBU/BI.

OaHO W3 caMbIX HM3BECTHBIX oOmpeaeneHuil onToimoruu aan Tom ['pyGep, 3By4uT OHO
ciemyromumM 00pa3zom: OHTOJIOTHS - 9TO TOYHAsS Crienu(PUKaIUsI KOHIICTITYaTu3aIiH.



Konuenrtyanuzanuss - 3TO CTPYKTypa pEaJbHOCTH, paccMaTpuBaeMasi HE3aBHCHMO OT
CJI0Baps MPEIMETHOMN 007aCTH M KOHKPETHOW CUTYaIUH.

Hanpuwmep, ecnu Mbl paccMaTrpuBaeM IPOCTYIO MPEIMETHYIO 00J7acTh, OMHCHIBAIOIIYIO
KyOUKHU Ha CTOJIe, TO KOHLENTYyaau3alen sBiseTcss HabOp BO3MOXKHBIX MOJIOXKEHUH KyOUKOB, a He
KOHKPETHOE UX PacIlOoOkKEHUE B TEKYIIIUH MOMEHT BPEMEHHU.

bonee mozpHeil Monudukanumeil omnpexneneHus I'pybepa sBisieTcss Takoe OIpeneleHue:
Onronoruss — 910 (opmanpHas crenuHUKaIMs COTJIacOBaHHON KoHUenTyanu3amuu. [lox
COIVIACOBAHHOM KOHLIENTyaIM3alUeH IMOAPa3yMEBAETCs, YTO JaHHAs KOHLENTyalu3alus HE €CTb
9YaCTHOE MHEHUE, a SBJICTCS OOIIEH JIIsl HEKOTOPOU TPYIIIBI JTIOCH.

CdhopMynupoBaHo elle JOCTAaTOYHO MHOIO Pa3HbIX ompeseneHuil oHtojoruu. Hampumep,
Huxkona I'yapuno ompenensieT OHTOJOTHIO CleAyonmM odpazom: OHTONOTHS - 3TO (GopMaabHas
TEOpUsl, OTPAHNYMBAIOIIAS] BO3MOYKHBIE KOHLIENTYaIn3aluy MUPA.

Hexotopsbie omnpeneneHus: OTpaxkatoT CIOCOObI, KOTOPBIMU aBTOPHI CTPOSIT U HCIIOJIB3YIOT
OHTOJNIOTMM, Hampumep: OHTOJOTHUA - 3TO HMEPAPXUYECKH CTPYKTYPUPOBAHHOE MHOXKECTBO
TEPMUHOB, OIUCHIBAIOIIUX MPEIMETHYIO 00JacTh, KOTOPOE MOXKET OBITh HCIIOJIIB30BAHO Kak
UCXO/IHAs CTPYKTYypa Juist 0a3bl 3HAHUIA.

Conep:xaHue OHTOJIOTHHI

OCHOBHBIMU KOMIIOHEHTaMH OHTOJIOTUU MOTYT SIBJISATHCS:

- KJ1acchl (MM MTOHSATHS),

- OTHOLIEHUS (UM CBOMCTBA, aTpUOYTHI),

- pyskun,

- aKCHOMBI,

- OK3EMIUISIPBI (WM UHIUBUbI).

Krnacchl uiny moHATHS UCHOJIB3YIOTCA B HIMPOKOM cMbicie. [IoHsTueM MoxeT ObITh jr00as
CYIIHOCTh, O KOTOPO MOKET OBITh JaHa Kakas-mubo mHpopmarmsa. Kimaccel - 3T0 abcTpakTHBIC
IPYMIIbl, KOJUIEKIMH UM HAabopbl 00bekTOB. OHUM MOTYT BKJIHOYATh B €€0s 3K3EMIUIAPHI, Jpyrue
KJIaCcChl, JINOO K€ COYeTaHUsl U TOro, U Jipyroro. Kiaccel B OHTONOIMSX OOBIYHO OPraHU30BaHbI B
TAaKCOHOMMIO - HEPAPXUUECKYIO KIaCCU(PUKALNIO OHATHH 110 OTHOIIEHUIO BKItoueHus. Hampumep,
kjaccsl MykunHa 1 XKeHuiuHa siBiIStoTCs oAKIaccaMu kiiacca UesnoBek, KOTOPBI B CBOIO OY€peib
BKJIIOUEH B Kjacc Miekonuraromue.

OTHoO1IEHUS TPEICTABISIIOT TUIT B3aUMOIEHCTBUS MEX Y NOHIATUSIMU NPEAMETHON 001acTH.
@opMabHO N -apHbIE OTHOLIEHUS OMPEIENAIOTCS KaK ITOJAMHOXECTBO MPOU3BEACHUS N MHOYKECTB:
R < C1 x C2 x ... x Cn. Ilpumep Omnapaoro otHomenus - otHomenune YACTb-IEJIOE.
OTHolIEHUS! TOXE MOTYT OBbITh OpraHM30BaHbl B TAaKCOHOMHIO I10 BKJIIOYEHHIO; HANpUMep,
OTHOIIEHHUs] OBITh OTIOM JUIsi M OBITh MaTepblo JJIi Ha MHOXECTBE JIIOJIeH cojepxkarcs B
OTHOIIEHUH OBITb POJUTENEM JUIsl, KOTOPOE€ B CBOIO O4YepeAb COJCPKUTCS B OTHOLIEHUU
OBITH_IPEIKOM JJIS.

@YHKIUN - 3TO CHEUHAIBHBIN Cllydald OTHOLIEHUN, B KOTOPBIX N -H 3JIEMEHT OTHOUICHUS
OJTHO3HAYHO ompenensercs N-1 mpenmecTByomuMu  3aeMeHTaMu.  DPopManbHO  (QYHKIMU
ompeaensoTes cueayromum  obpazom: F: Cl x C2 x ... x Cn-1 -> Cn. Ilpumepamu
(YHKLIMOHAJIBHBIX OTHOIIEHHUH SBIISIOTCS OTHOLICHUS OBITh MAaTEphIO JUIsl HA MHOKECTBE JIHOJIEH,
WIM 1I€Ha NOJEp>KaHHOTO aBTOMOOWIIS, KOTOpas BBIYMCISETCS B 3aBUCUMOCTH OT MOJEIHU
aBTOMOOWJISL, ATkl M3TOTOBIIEHUS U IIpodera.

AKCHOMBI UCTOJIB3YIOTCS, YTOOBI 3alicaTh BbICKa3bIBaHUs, KOTOpbIE BcerJa UCTUHHBL. OHU
MOTYT OBITh BKJIIOYEHBI B OHTOJOTHMIO JJIS Pa3HBIX IeJiei, Hampumep, Uil OIpeaesIeHUs
KOMIUIEKCHBIX OTpaHMYEHUIl Ha 3HAa4YeHUs aTpUOyTOB, apryMEeHTbl OTHOLIEHW, A MPOBEPKU
KOPPEKTHOCTH MH(POPMALINH, ONTMCAHHON B OHTOJIOTMH, WJIH JUIS BEIBOJA HOBOW MH(OPMAIIUH.

B kauecTBe nmpumepa TOro, 4To B paMKax OHTOJIOTHM MOHUMAETCs MOJ aKCMOMaMHU, MOXHO
IPUBECTH CJEIyIolIee MOJM0KEHHE U ero (OpMalIbHYIO 3alUCh Ha A3bIKE HCUUCIICHHS MPEeIUKaTOB
MEPBOIO MOPSAIKA:

PaboTHHK, ABISIOMIMNACS PyKOBOAUTENIEM MPOEKTA, pabOTaeT B MPOEKTE.



BBogsarcs nepemennbie E (pabotHuk) u P (pykoBoaurens mpoekra). Torma akcmoma
3aIMKChIBAETCS CIEAYIOIINM 00pa3oM:

Forall (E,P) Employee(E) and Head-Of-Project(E,P)

=> Works-At-Project(E,P)

Ileau co3maHus OHTOJIOTMH

B nocnennue roasl pazpaboTka OHTOJOTHH - siBHOE (OpMaibHOE OMHCAHHE TEPMHUHOB
NPEeIMETHOW O0JIACTH W OTHOIICHUH MEXKIy HUMH - MEPEeXOJUT W3 MHpa naboparopuii 1mo
HCKYCCTBEHHOMY HHTEJUIEKTY Ha pabouue CTOJIbI JKCIEePTOB MO MpeIMeTHbIM obnactsMm. Bo
BcemupHor nayrmHe WWW onTonoruu crtanu OOBIYHBIM = siBIeHHEM. OHTOJOTHMH B CETH
BapbUPYIOTCS OT OOJIBIIMX TAKCOHOMHUM, KaTErOPU3UPYIOIMNX BeO-calThl (Kak Ha caiite Yahoo!), mo
KaTeropu3aluil MpoJaBaeMbIX TOBAPOB M UX XapaKTepUCTHK (Kak Ha caiite Amazon.com). Bo
MHOTUX JMCLUUIUIMHAX ceidyac pa3pabaThIBalOTCsS CTaHAAPTHBIE OHTOJOTHH, KOTOpPbIE MOTYT
UCTIOJIB30BaThCSl IKCIEPTAaMH MO TPEAMETHBIM 00JacTAM JJsi COBMECTHOTO HCIIOJIb30BAaHUS U
AHHOTHUPOBaHUS UH(OPMALIUU B CBOEH 00J1aCTH.

Hanpuwmep, B 0061acT MEAMLIMHBI CO3/1aHBl OOJBIINE CTAaHAAPTHBIC, CTPYKTYPUPOBAHHBIC
cioBapu, Takue kKak SNOMED wu cemantmueckas cetb Cucrembl YHUPHUIIUPOBAHHOTO
Menumuackoro S3pika  (Unified Medical Language System, UMLS). Taxke mOABISIOTCS
obmmupHbie obierieneBbie oHTosorun. Hampumep, IIporpamma OOH mo passutuio (the United
Nations Development Program) u xommanuss Dun & Bradstreet OObeqMHMIM YCHIHS IS
pa3paboTtku ontonorun UNSPSC, kortopas mpenocraBisieT TEPMUHOJOTHIO TOBAapOB U yCIyT
(unspsc.org).

OnTonorusi ompenenser OOMMNA CIOBaph ISl yYEHBIX, KOTOPBIM HYXHO COBMECTHO
UCTIONB30BaTh  MHPOpPMaLWi0 B  mpeaMeTHOW  oOmactu. OnHa  BKIIOYAeT  MalIMHHO-
UHTEpIpETHpyeMble (OPMYIUPOBKH OCHOBHBIX MOHATUN MPEAMETHON 00JIaCTH U OTHOIICHUS
MEX1y HUMH.

[ToueMy BO3HHMKaeT MOTPeOHOCTH B pa3pabOTKe OHTONOTMU? BOT HEKOTOpBIE MPHUYMHBI,
KOTOpBIE HUKE OYAYT pacCMOTpPEHBI MOAPOOHEE:

- JUIsl COBMECTHOTO HCIOJb30BAaHUS JIIOJABMH WU TPOTPAMMHBIMU areHTamMH OOILEero
NOHUMAaHHS CTPYKTYpPHI HH(pOpMaIumy;

- JUTsl BO3MOYKHOCTH TTOBTOPHOT'O MCIIOJIb30BaHUs 3HAHUH B MPEMETHON 001acTH;

- JUIsl TOTO 4TOOBI clieaTh JOMYIIEHUs B IPEAMETHOMN 00J1acTH SIBHBIMU;

- JUId OTJeNIeHHs] 3HaHUH B NIPEeIMETHOI 00J1aCTH OT ONEepaTUBHBIX 3HAHUM;

- JUTsl aHaJIu3a 3HaHUM B IPEeMETHON 00JIacTH.

CoBMecTHOE HCHOJIB30BAHUE JIIOIBMU WJIM MPOrPaAaMMHBIMU areHTaMH OOIIEro MOHUMAaHHS
CTPYKTYpbl HH(GOpMaIUU SBISETCS OJHOM M3 HauOoisiee oOLUX 1enel pazpaboTku oHToJorui. K
pUMeEpy, MyCTh HECKOJbKO pa3IMYHBIX BEO-CaTOB conepkaT MH(OpMAIHMIO 10 METUIMHE WIN
IPEIOCTAaBIAIOT HMH(POPMALMIO O IJIATHBIX MEIUIMHCKUX YCIIyrax, OIUIauMBaeMbIX uepe3
Wutepner. Ecian 3TH BeO-caliThl COBMECTHO MCHONB3YIOT M MYOIMKYIOT OAHY U Ty ke 0a30ByIO
OHTOJIOTHIO TEPMHHOB, KOTOPBIMH OHHM BCE MOJb3YIOTCS, TO KOMIIBIOTEPHBIE areHThl MOTYT
U3BIIEKaTh HMHQOPMAIMIO W3 JTUX pa3IMYHbIX CaWTOB W HaKalIUBaTh €e€. ATEHTHl MOTYT
MCIIOJIb30BaTh HAKOIUIEHHYI0 MH(OpMAIMIO JJii OTBETOB Ha 3allpoChl IMOJb30BaTeNed WIH Kak
BXOJIHbIE JaHHBIE AJIS APYTUX MPUIOKEHHM.

ObecrnieyeHrie BO3MOKHOCTH MCIIOJIB30BaHUs 3HAHUM MpeIMeTHOM 001acTh CTajo OJHOM U3
JBIKYIIUX CUJI HEJABHETO BCIUIECKAa B M3y4E€HHMU OHToslornid. Hampumep, g Mozpeneil MHOTMX
pa3IMyYHBIX NPEeIMETHBIX o00sacTeil HeoOxoaumMo chOpMYIHpPOBaTh IOHSATHE BpEMEHH. ITO
IIPEJICTaBICHUE BKIIIOYAET NOHITHE BPEMEHHBIX UHTEPBAJIOB, MOMEHTOB BPEMEHH, OTHOCUTEIBHBIX
Mep BpeMeHU U T.J. Eciam onHa rpymnma y4deHbIX AETaabHO pa3paboTaeT TaKyl OHTOJIOTHIO, TO
Jpyrue MOTYT MPOCTO MOBTOPHO MCIOJB30BATh €€ B CBOMX NpeAMETHBIX oOmactsax. Kpome Toro,
€CJIi HaM HYXHO CO3/aTh OOJbIIYI0 OHTOJIOTHIO, MBI MOXXEM HWHTETPUPOBaTH HECKOJIHKO
CYIIECTBYIOIIMX OHTOJIOTH, OMMCHIBAIOIIMX YacTH OOJIBIION MpeIMeTHOH obmacTu. MBI Takxke
MO>KE€M TIOBTOPHO MCIOJIb30BaTh OCHOBHYIO OHTOJIOTHIO, Takyto kKak UNSPSC, u pacmmputs ee s
OIKCAHMsI HHTEPECYIOIIEeH HacC MpeIMETHON 00JIacTH.



Co3naHue SBHBIX JOMYIIEHUH B MpPEIMETHOW 00JacTu, JIeXKalMX B OCHOBE pealn3allvu,
JlaeT BO3MOXHOCTb JIETKO U3MEHUTH 3THU JOMYILEHUS NPU U3MEHEHUH HAIIMX 3HAHUHN O MPEIMETHOM
obnactu. XKecTkoe KoaMpOBaHUE MPEAIOI0KEHUI O MUPE Ha SI3bIKE IPOIPAaMMHUPOBAHUSI IPUBOAUT
K TOMY, YTO 3TH IPEANOJOXKEHHUS HE TOJIBKO CJIOXHO HAWTH M IOHATh, HO M TaKXE CJI0XKHO
U3MEHHUTb, 0COOEHHO HenmporpaMMmucTy. Kpome Toro, siBHbIe cienn(UKauy 3HaHUK B IPEAMETHON
001acTH TOJE3HBl U HOBBIX I10JIb30BaTelNeil, KOTOpbIE NOJDKHBI Y3HaThb 3HAUYEHUS TEPMHUHOB
pEeIMETHOM 00JIacTH.

Otnenenue 3HaHUN IPEIMETHON 00JaCTH OT ONEPATUBHBIX 3HAHUM - 3TO €lIe OAUH BapUaHT
00IIero MPUMEHEHUS] OHTOJIOTHUH. MBI MOKEM OmHCcaTh 33Jady KOH(PUTYpHUpPOBAHUS MPOIYKTA W3
€ro KOMIIOHEHTOB B COOTBETCTBUU C TpeOyeMol crienudukanueil 1 BHEAPUTh IPOrpamMmy, KOTopas
JIeNlaeT 3Ty KOH(UTYpalnio He3aBUCUMON OT MPOAYKTAa U CaMUX KOMIOHEHTOB. ITocie 3Toro msl
MOXeEM pa3paboTaTh OHTOJOIMIO KOMIIOHEHTOB M XapakTepucTUK OBM u NpUMEHUTh 3TOT
ITOPUTM JJIs1 KOHPUTypHpOBaHUs HECTaHAApTHBIX DBM. MBI Takke MOXKeM HUCIOIb30BaTh TOT JKe
QITOPUTM JUIsI KOHPUTYPUPOBaHUS JIU(PTOB, €CIIM MbI IIPEJOCTABUM €My OHTOJIOIHIO KOMIIOHEHTOB
mudra.

Ananu3 3HaHUIl B mpeAMeTHONM o0O0NacTH BO3MOXKEH, KOIJa HMeeTcs JeKJIapaTUBHas
CHGLII/I(l)I/IKaHI/IFI TCPMHHOB. CDOpMa.HI)HBII\/JI aHaJIN3 TCPMUHOB I-IpG?;BI)I‘-LEH\/JIHO LHCHCH KaK IIPH IMOIBITKC
HOBTOPHOTO HCMOJIb30BAHUS CYILECTBYIOLIMX OHTOJIOTHH, TaK U MIPU UX PACHIUPEHUH.

YacTo oHTONOrHA MpeAMETHON o0nacTu cama mo cebe He sABisieTcs menblo. Pazpaborka
OHTOJIOTUM CPOJHM OIpe/ieIeHNI0 Habopa JaHHBIX U MX CTPYKTYPHI AJIS MCHOJIb30BAHUA JAPYTHUMHU
nporpamMmmamu. MGTOI[I)I pemicHusd 3aaa4, AOMCHHO-HC3aBHCHUMBIC IIPHJIOKCHUA W IPOTpaMMHBIC
areHThl UCMOJIb3YIOT B KaYeCTBE JAHHBIX OHTOJIOTHH U 0a3bl 3HaHUI, TOCTPOEHHBIE HA OCHOBE 3THUX
OHTOJIOTHH.

5.4 THCTPYMEHTAJIBHOE OBECIIEYEHUE OHTOJIOI'MYECKOI'O
MOJAEJIMPOBAHUSA NTHOOPMALIMOHHbBIX CUCTEM

B nmpoekTupoBaHMM OHTOJIOTMII YCIOBHO MOKHO BBIJIECIUTh JIBa HAIpPaBIEHUA, 10
HEKOTOPOr0 BPEMEHHU Pa3BUBABIIMXCS OTAEIBHO. IlepBoe CBSA3aHO C NPEACTABICHUEM OHTOJIOTHH
Kak (opmanpHON CHCTeMbl, OCHOBAaHHOM Ha MaTeMaTH4YeCKH TOYHBIX akcuomax. Brtopoe
HaIpaBJIEHUE Pa3BUBAIOCh B PaMKaxX KOMIIBIOTEPHOW JMHTBUCTUKM W KOTHUTUBHOM Hayku. Tam
onrororss TIOHMMAJIACh KaK CHCTEMa aOCTPaKTHBIX TMOHATHUH, CYIIECTBYIOIIUX TOJBKO B CO3HAaHUH
YeJIoBeKa, KOTOpasi MOXKET ObITh BhIpakK€HAa HA €CTECTBEHHOM S3bIKE (MM CPEACTBAMU KaKON-TO
Jpyroil cucrembl cUMBOJIOB). IIpu 3TOM OOBIYHO HE AenaeTcs MPEAINONIOKEHUH O TOYHOCTH WU
HEIIPOTHUBOPEYNBOCTH TAKON CUCTEMBI.

Takum 06pazom, CyliecTBYeT J1Ba ajJbTEPHATUBHBIX MOJIX0AA K CO3AaHUIO U HCCIEI0OBAHUIO
onronoruil. IlepBelii (opmanbHBI) OCHOBaH Ha JOTMKE (TPEJUKAaTOB MEPBOro IMOpsIKa,
JNECKPUNTUBHONW, MOJAAIbHOM H T.M.). BTopoil (IMHIBUCTHYECKWi) OCHOBaH Ha W3YyUYEHUU
€CTECTBEHHOI'O sI3blKa (B YACTHOCTH, CEMAHTHKH) W TIIOCTPOCHUM OHTOJIOTMH Ha OOJbIINX
TEKCTOBBIX MacCCHBaX, TaK Ha3bIBAEMBIX KOPITyCaX.

B mnacrosimiee Bpems AaHHbIE MOAXOIbl TECHO B3aUMOJAECUCTBYIOT. MAET ronec CBS3EH,
MO3BOJISAIOIINX KOMOMHHMPOBATh COOTBETCTBYIOLIME MeTOJbl. IToaTOMy HMHOrzIa ObIBaeT CIOXKHO
OTJICIUTh JIEKCUYECKUE OHTOJIOTMU C 3JIEMEHTaMu (OpMalbHBIX AKCUOMATUK OT JIOTMYECKUX
CUCTEM C BKJIFOUEHUSIMH JIMHTBUCTUYECKUX 3HAHUM.

HezaBucuMO OT pasauyHbIX TOJXOJOB MOMKHO BBIACTUTH 3 OCHOBHBIX MPHUHIIMIIA
KJIaccu(pUKaUU OHTOJIOT U

- 110 CTeneHu (OPMaTbHOCTH;

- I10 HAIlOJIHEHUIO, COIEPKUMOMY;

- 110 LEJIU CO3JaHusl.

PaccMoTpuM cOOTBETCTBYIOIIME KIacCU(DUKAILIUH 10 TTOPSIKY.

Kaacenpukanus no crenenu gopmanbHoctu. "'Crekrp oHrosnorui'

OOBIUHO JTIOIM M KOMIIBIOTEPHBIE areHThl (IPOrpaMMbl) UMEIOT HEKOTOPOE MPEICTaBICHHE
0 3HAYEHUSX TepMHUHOB. [IporpaMMHbIE areHThl MHOT/AA MPEIOCTABISAIOT CHEIU(PUKALIUIO BXOTHBIX



N BBIXOJAHBIX JAaHHBIX, KOTOPBIC TAKXKXE MOT'YT OBITH MCIIOJIB30BaHBl KaK creuynguKaLms rporpamMml. CXOIIHBIM
00pa3oM OHTOJIOTHMHM MOTYT OBITh MPUMEHEHBI, YTOOBI TPEIOCTABUTh KOHKPETHYIO CHIECIIU(UKAITHIO
UMEH TEPMUHOB M 3HAUCHUU TEpMUHOB. B pamkax 3TOro moHuMaHus (TJ€ OHTOJOTHUS SIBISETCS
cneurdukanueil KOHUENTYaJIbHOM MOJAEIM - «owenyamsaum) CYIIECTBYET IMPOCTOP JUIsl BapUalMi.
OTtaenbHbBIC BUIBI OHTOJIOTHIA MOTYT OBITh MPEICTABICHBI KAK TOUYKH HA CIIEKTPE B 3aBUCUMOCTH OT
JeTanel uxX pean3aluu.

Katanaori Ha ocHoege 1D

C
nogap TEPMIMHOE TESEYpFEbL

HethopMansHbie OTHoWeHKWE «Boelwe- Hiwe:s

TAKCOHOMIAK

PopMantHele
TAKCOHOMMIA

PopMantHele
FHIEMMNADEI
CBOMCTBA Ha OCHOBE
tipeEMOE
JrpaHuHeHMA Ha
3HaYEHMA

N3 bHIHKTHMEHBIE KNACChl,

{JBpaTHeIE CBOWCTEA
MNpoMsEONEHEIE NOMMHECKME

OrpaHK4eHKA

Puc. 2.1. Cnextp onrtosnoruii. Kocas uepra pa3aenser CHUCTEMbI, MNPEIOCTaBISAIONINE
"4eIOBEKO-TIOHATHBIC" (BBIIIE YePThI) U ""MAITMHO-TIOHATHBIE" (HUYKE YePThI) ONUCAHMS

Ha pucynke m3o0paxxeH Tak Ha3blBa€MbIH CIIEKTP OHTOJIOTHH IO CTENeHH (HOPMaIbHOCTU
MIPE/ICTABIICHUS], UCIIOJIB30BAHUIO TE€X WJIM HMHBIX CUHTAaKCHMUYECKMX KOHCTpykuuil. Kaxnmas touka
COOTBETCTBYET HAJIMYMIO HEKOTOPBIX KIIOUEBBIX CTPYKTYp B OHTOJOIMH, OTIMYAIOUIUX €€ OT
Jpyrux Touek Ha cnekrpe. Kocas yepra yclOBHO OTAENSET OHTOJOTHU OT JIPYTMX PECYPCOB,
MMEIOLINX OHTOJIOTMUYECKUN XapaKTep.

IlepBoii TOYKE Ha CHEKTPE COOTBETCTBYET KOHMPOIUPYEMbLL C106apb, T.€. KOHCUHBIN
CIIMCOK TEPMHUHOB (MPOCTEHIIMM MPUMEPOM SIBIISETCS KaTajiol Ha OCHOBE HAEHTU(UKATOPOB).
Karanoru npezacraBisioT TOYHYIO (HE MHOTO3HA4yHYH0) WMHTepHpeTanuio TepMuHoB. Hampumep,
KX pa3, CChUIasiCh HA TEPMHUH '"MamuHa", Mbl OyJ€M HCIOJB30BaTh OJHO U TO K€ 3HaUEHUE
(cooTBeTcTBYIOIIEE HEkoTopoMy ID B cioBape), BHE 3aBUCHMOCTH OT TOTO, O YeM HJAET peyb B
KOHTEKCTE: 0 ""CTUpalibHOM MamuHe", "aBToMoOuse" uiu "rocy1apcTBEeHHON MaruHe".

Jlpyroii cneunduKkanuel OHTOJIOTUU MOXET OBITh 2noccapuil, TPEACTaBISAIOMUNE coO0i
CIMCOK TEpPMHUHOB C HUX 3HAUYEHHUAMU. 3HAUEHHUS ONMCHIBAIOTCA B BHUIE KOMMEHTApUEB Ha
€CTECTBEHHOM SI3bIKE. JTO JaeT 0oJjblle MHPOpPMAIUH, MOCKOJIBKY JIOAU MOTYT MPOYECTh TaKOM
KOMMEHTapuil ¥ MOHATh CMbICI TepMHUHA. IHTEepIpeTalu TEPMUHOB MOT'YT OBITh MHOT'O3HAUHBIMH.
['moccapuyu HEMPUTOJHBI ISl ABTOMATUYECKOM 00pabOTKM MPOrpaMMHBIMHU areHTaMu, HO MOXHO,
KaK 1 paHee, IPUCBOUTH TepMuHaM ID.

Tezaypycot HeCcyT [IONOJIHUTEIBHYIO CEMAHTHKY, ONPENENss CBSA3M MEKIYy TEPMHUHAMU.
OTHolIEHUS, CBOWCTBEHHBIE U1 TE3aypyCOB: CHHOHUMUS, uUepapxuieckoe OmHouleHue W
accouuanus. PaHHue nepapxum TEepMHUHOB, nosiBuUBIIMEcs B CeTH, ONpenesuid TEPMHUHBI uepe3
onepauuu 0000IIeHNss W yTouHeHHs. Yahoo, HampuMep, BBela HEOOJBIIOE YHCIO KaTeropuit
BEPXHETO YPOBHS, TaKWX, Kak " mpeameTsl oAexabl ". 3ateM " maThe " ompenensioch Kak BU
(>keHCKOM) onexpl. SIBHas umepapxuss Yahoo HE COOTBETCTBOBaja B TOYHOCTU (OpPMaibHBIM
cpoiictBaM uepapxudeckoro otHomenus [IO/JKIIACC-KIJIACC. B Takux wuepapxusix MOKET



BCTPETUTHCS CUTYAIlHs, B KOTOPOH IK3EMIUISIP KJIacca-MOTOMKA HE SBISETCS IK3EMILIIPOM Kilacca-
npenka. Hampumep, oOmmas kareropust " mpeaMeTsl oAbl ' ©MeeT MmojKaTreroputo " sxkeHckue
(koTopast mopKHA OblTa OBl OOJiee TOYHO HA3BIBAThCS " KEHCKUE MPEIMEeThl OJSKIbl "), a 3Ta
KaTeropusi, B CBOI0 O4Yepe/b, BKIIOYaeT moakaTeropuu " akceccyapsl ' W " miaTtes ". SIcHO, 4TO
aKceccyapsl, HarpuMep " Opoiu ", HE SABISAIOTCS MpEeIMETaMH OACKIbI. 3]1eCh HE BBIMOJIHACTCS
BakHOe cBoMcTBO oTHOMIEHUS [1O/JKIIACC-KJIACC - TpaH3UTUBHOCTb.

Hanee cnenyer Touka ¢popmanvHblie maxcoHomuu. OTa PA3HOBUIHOCTb OHTOJIOIMM
BKI04YaeT TouHoe onpezencaue ornomenus [1OKIIACC-KIJIACC (o6o3navaemoro kak iSA ). B
TaKUX CHUCTEMaX CTPOTO COOJIIOAACTCS MPAH3UMUEHOCHb OTHOIICHHs ISA: ecnmu A sBiseTCS
MoJIKJIacCOM Kilacca B, To kaxnplii moakiacc kiacca A Takxke sABISETCS MOJKIAaccoM Kiacca B.
Crporast uepapxus KJIacCOB HEOOXOJMMa MpPU HMCIOJIb30BAaHUU HACIEIOBAHUS JJIsi MPOLEIYPHI
JIOTUYECKOT0 BBIBOJIA.

Crnenyromasi TOYKa CHEKTpa - HAJIWYME€ B OHTOJOTMYECKOW cHcTeMe (HopManbHOTO
ornomenuss DK3EMIIIAP-KIIACC  (o6o3nawaemoro kak islnstanceOf ). Hekoropsie
KJaccu(UKaMU BKIIOYAIOT TOJBKO HMEHa KJIAacCoB, APYTHe COAepkKaT Ha HIDKHEM YPOBHE
sx3eMIusIpsl (MHAUBUABI). [ otHOmIEeHUss DK3EMITJISIP-KIIACC BbImosHSIETCS Tak Ha3bIBaeMast
"HacaeyeMOCTh" BIOJIb OTHOIICHHUS ISA: eciu A SIBISETCS IMOAKIACCOM Kiacca B, To Kaxblit
9K3EMILIAp Kjacca A Takxke sIBIsieTCs dK3eMIUisipoM kiacca B. IlosTomy B mpuBeneHHOM BbIIIE
npumepe " Opoun " He MOryT ObITh IIOMEIICHBI B HEpapXUHU HMXKE " IpeaMeT OISkl ", naxe B
MOJIKATETOPHIO " JKEHCKUE TIPEIMETHI OJICXK/IbI ", MIIM CTaTh 3K3EMIUISIPOM 3TOM KaTEerOpUU.

Jlanee cpeau CTPYKTYPHBIX AJIEMEHTOB IOSIBISIOTCS ¢/10mbl. 31eCh Kilacchl (MHOTAA UX
HA3BIBAIOT ppetimamu ) MOTYT UMETh MH(pOpPMaLUIO O ceolicmeax (cromax). Hampumep, kmacc "
peIMET oKl "' MOKET UMETh cBoMcTBa " mena ", " caenan u3 ". CBoicTBa OBIBAIOT OCOOCHHO
MOJIE3HBIMU, KOT/Ia OHU OIPE/ICIICHbI Ha BEPXHHUX YPOBHIX UEPAPXHUH U HACIETYIOTCS MOJKIACCAMH.
Tax, B moTpeOuTeNIbCKON UepapXuu Kiacc " MpoayKT " MOKET UMETh CBOMCTBO " 11eHa ", KOTOpoe
MOJIyYaT BCE €ro MOAKIACCHI.

Bonpiieit  BeIpa3UTENBHOCTHIO 001aIal0T OHTOJIOTHH, BKJIIOYAIOIINE OTPAaHUYCHHUS Ha
o0nacTh 3HAYEHUI CBOWCTB. 3HAUEHHUs CBOMCTB OepyTcsi W3 HEKOTOPOro MpeAoIpeneIeHHOro
MHOeCTBa (1IeJIble YMCIIa, CAMBOJIbHBIE KOHCTAHTBI) WJIM U3 MOAMHOXKECTBA KOHIIEIITOB OHTOJIOTUN
(MHOKECTBO  SK3EMIUIIPOB  JAaHHOTO  KJlacca, MHOXECTBO  KjaccoB). MOXKHO  BBECTH
JIOTIOJTHUTEILHBIE OTPAHUYEHMS Ha TO, YTO MOXKET 3aIOIHATh CBOMCTBO. Hanpumep, nms cBoiictea "
caenaH u3 " kiacca " mpeIMeT OJek Ikl "' 3HaYSHHS] MOT'YT OBITh OTPaHUYEHBI IK3EMILISIpaMH Klacca
" marepuan ". Jlerko yBuAETh NpPOOJIEMBbI, KOTOpPblE MOTIYT BO3HHUKHYTh B 3TOM Ciy4yae MpH
MCIIOJIb30BaHUU HECTPOToil TakcoHomuu. Eciu " nyxu " - moTomok kiacca ' mpeameT oaex sl ", To
OH yHacJeIyeT CBOWCTBO " cliesian U3 " BMecTe ¢ OrpaHHYCHUEM Ha ero 3HayeHus ("' matepuan ).

B 1ienom ¢ He0OX0IMMOCTBIO OMHCHIBATH 0OJIee CIOKHBIE (PaKThl BHIPA3UTEIbHBIEC CPEICTBA
OoHTOJIOTMM (M €€ CTPYKTypa) YCIOoXHs0TCS. Hampumep, MOXeT NOTpeOOBAThCA 3aIlOJIHHUTH
3HaUEHUE KaKOro-TMOO CBOWCTBA OSK3EMIUISIpA, HCIONB3YysSd MaTeMaTU4YeCKOe BBIPAKECHHE,
OCHOBaHHO€ Ha 3HAYEHUSAX JAPYTUX CBONCTB JAHHOTO SK3EMIUIAPA WIJIM 3HAUCHUSIX CBOMCTB JAPYTHX
HK3eMILISIPOB. MHOTHE OHTOJOTHH TO3BOJISIOT OOBSBIATH JBa U Oojee Kiacca TU3BIOHKTUBHBIMU
(HemepeceKaromuMUcs). IJTO O3HA4YaeT, YTO Yy JIaHHBIX KJIacCOB HE CYIIECTBYET OOIIMX
HK3EMILISPOB.

Hexotopsie s3bIKM OMUCaHUST OHTOJIOTHH TO3BOJISIOT J€aTh MPOU3BOJIBHBIC JIOTHYECKHE
YTBEPKJICHHS O KOHLIETITAX - AKCUOMbL.

A3piku onucanus oHtoJorui, Takue kak CycL m Ontolingua, mo3BossitoT (UKCHPOBATH
YTBEPXKACHHSI HA S3bIKE JIOTHUKHU MpeIuKaToB mepBoro nopsaka (FOL).

Knaccupukauus mo e co3aaHus

B pamkax »Tol KinaccuUKAUM BBIACTSAIOT 4 ypPOBHS: OHTOJIOTUS NPEICTABICHUSA,
OHTOJIOTHSI BEPXHETO YPOBHSI, OHTOJIOTHS TIPEIMETHON 00JIaCTH M IPHUKJIAHAS OHTOJIOTHS.



OHTonornm KOHL|eNTyanusauus
I'lpe,EI,CTaBJ'IEHIAFl CbOpMEJ'IMBMOB npeictaBneHua
3HaHWW

NOBTOPHO UCNOoNb3YyeMaA B

OHTONnOrMMn pasHbIX NpeAMeTHbIX 06nacTsX

BEPXHEro YPOoBHS

NoOBTOPHO UCNONb3yeMaa EHYTPKU

OHnTonoruu npegMeTHbIX] oAHOWN NnpeameTHOW obnacth

obnacrtein

HET BOSMOXHOCTW NOBTOPHO

[MpuknagHble
ncnonb3oBaTh

OHTOJTOTHMKA

Puc. 2.2. Knaccudukanust OHTOJIOTHI 110 TSI CO3/IaHUS

OHTO/I0THS TPEACTABIEHUSA

Ilenp ee cosmanust - ommcarth OOJACTh NPEICTABJICHUS 3HAHWMA, CO3JaTh S3bIK IS
crnenuduKaluy APYruxX OHTOJOTHI Oosiee HM3KUX ypoBHEW. [Ipumep: omnucanue MOHATUH S3bIKA
OWL cpeacreamu RDF / RDFS. B nanHOM onucaHu# ONMPEICIAIOTCS TaKUe MOHSATHS, Kak "Kiacc",

nn nn nn

"oTHOmIEHUE", ""orpaHUYeHNE HA 3HaYeHUE cBoiicTBa", ""moMeH", "auamna3on" u T.M.

rdfs:Resource
|
rdfs:Class rdf:Property
owl:Class owl:DeprecatedProperty
owl:DatatypeProperty

owl:Restriction

—— owl:AnnotationProperty

owl:DeprecatedClass owl:InverseFunctionalProperty
- owl:FunctionalProperty
owl:Thing
owl:Nothing owl:ObjectProperty
owl:Ontology
owl:SymmetricProperty
owl:DataRange
owl:AllDiferent owl:TransitiveProperty

Puc. 2.3. Onronorust mpeacrasienus s si3bika OWL
OHTOJ1I0THSI BEPXHEr0 YPOBHA



Ee Ha3zHaueHue - B CO3/aHUM €IMHOM "paBUILHOU" OHTOJIOTUH, (QUKCUPYIOIIEH 3HAHUS,
o0mue Uil HECKONbKMX IPEeIMETHbIX 00JacTel, ¥ B MHOTOKPAaTHOM HCIIOJb30BaHUU JAaHHOH
oHTONOrMM. CyIIECTBYET HECKOJBKO KPYIHBIX OHTOJOTHUI BEPXHEr0 YPOBHS: cye, porcs, suvo,
onrosiorus Ixona Cossl (J.Sowa) u agpyrue. Ho B 11€710M NONBITKM CO3aTh OHTOJIOTHIO BEPXHETO
YPOBHS Ha BCE CIy4yau >KU3HU IIOKA HE MPHUBEJIN K 0KUJAEMBIM pe3yibTaTaM. MHOrue OHTOJIOTUU
BEPXHEr0 ypOBHS HOXOXH Apyr Ha apyra. OHM cojepkKaT OJHU U T€ K€ KOHLENTHI: CYLIHOCTb,
SIBJICHHE, TIPOLIECC, OOBEKT, POJIb, IPOCTPAHCTBO, BPEMsl, MAaTEepHsl, COOBITHE, ICHCTBUE H T.II.

Entity

Subclass-Of
—_—

erysical [—— 2900 __ [

A VA A

Object | | Process| |Quantity | [ Attribute | | Class | | Relation | | Proposition | | Graph | | GraphElement

Puc. 2.4. Bepxuuii ypoBeHnb uepapxuu onrosnoruu SUMO

OHTos10THS IPEIMETHOM 00/1aCTH

Jlpyroe Ha3BaHHe - OHTOJOTHS JoMeHa. HasHaueHue cxoke ¢ Ha3HAYEHHEM OHTOJIOTUU
BEPXHErO0 YpPOBHSA, HO 00JacTb HHTEpeca OrpaHHYEHa OJHON IpeIMEeTHOW o0sacThio (T.H.
JIOMEHOM), HampuMep, aBHAallMsi, MEAMIIMHA, KYyJIbTypa, NUCTAaHIIMOHHOE oOydeHue, MHTepHET-
TeXHOJNIOTUH. OHTOJOTHS TPEIMETHOH O0JacTH O0000IIAeT TMOHSTHS, HCIONB3YIOIINECS B
HEKOTOPBIX 3a/ayax JOMEHa, a0CTparupysch OT caMuX 3aaad (Tak, OHTOJIOTHS aBTOMOOWIIEH
HE3aBUCHMa OT JIIOOBIX OCOOEHHOCTEW KOHKPETHBIX MapoK MamivH). Bo MHOTHX IUCIMILIMHAX
ceifuac pa3pabaTbIBalOTCs CTaHIAPTHBIE OHTOJIOTUHU, KOTOPBIE MOTYT MCIOJIB30BAThCS dKCIEPTAMU
M0 TIPEIMETHBIM 00JacTsM JUIsi COBMECTHOTO HWCIOJIB30BAHUS M aHHOTUPOBAHHS WH(POpPMAIUU B
cBoel 00Js1acTH.

Hanpuwmep, B 00macTy MEIWIIMHBI CO3/IaHBI OOJBIINE CTaHIAPTHBIC, CTPYKTYPHUPOBAHHEIC
cmoBapu, takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHCTEMaTH3MpPOBaHHAs HOMEHKJIATypa MEIWIMHBI - KIMHWYecKas tepmuHonorusi) u UMLS
(Unified Medical Language System - cemantuueckas cetb CucTeMbl YHHU(PHIIUPOBAHHOTO
Menuuunackoro f3pika). Takxke TOSABIAIOTCS OOIIMPHBIE OOIIEIeNIeBbIe OHTOJOTHH. Tak,
nporpammMa OOH mno pasButuro (United Nations Development Program) u komnaHus
Dun&Bradstreet o0bemuuwm yewnus s pa3padorku  ontosmoruu  UNSPSC, kotopas
IPEOCTABIIAET TEPMUHOJIOTHIO TOBAPOB M YCIYT (WWW.UNSPSC.0rg).

IpuxiaaHasi OHTOJIOTUS

Hasnauenme Takoii OHTONOTMH B TOM, YTOOBI OIKCAaTh KOHIIENITYaJlbHYI0 MOJEIb
KOHKPETHOW 3a7aul Wi MpHIoKeHus. [[puKiiaHbIe OHTOIOTHN OMHUCHIBAIOT KOHIENTHI, KOTOPHIE
3aBHUCAT KaK OT OHTOJIOTMHM 3a/la4, TaK U OT OHTOJIOTMH IpeaMeTHol obnactu. [Ipumepom MoxeT
CIIY’)KUTh OHTOJIOTHSI JUII aBTOMOOWIJIEH, CTPOUTENFHBIX MAaTEpUAIOB, BHIYUCIUTEIBHON TEXHUKH.
Takue oOHTONOTMM cojepkaT Haubosee crenupuuHyo HHPopmauuio. [Ipumepsl: oHTONOTHH
npoektoB TOVE, Plinius. TOVE (Toronto Virtual Enterprise). Ilens mpoekTa - co3maHie MOIEITH
JTAHHBIX, KOTOpast JOJHKHA:

- o0ecneuuTh OOIIYI0 TEPMHUHOJOTHIO U TPEAMETHOW OOJIACTH, MPUIOKEHUS KOTOPOM
MOTYT COBMECTHO MCIOJIL30BATHCS U MOHUMATHCS KX IbIM YYaCTHUKOM OOIIEHHUS;

- J1aTh TOYHOE W IO BO3MOYKHOCTH HENPOTHBOPEYHMBOE OIPENEICHUE 3HAYCHHS KaXKIOTO
TEPMHHA Ha OCHOBE JIOTUKH TIEPBOTO TOPSIKA;



- o0ecrieynTh 3a/JlaHWe CEMAHTHKH C TOMOMIbI0 MHOXECTBA aKCHOM, KOTOpPBIE
ABTOMATUYECKHU MO3BOJIAIOT MOJIy4aTh OTBET Ha MHOKECTBO BOIIPOCOB O MPEIMETHOM 00JIacTH.

TOVE gpomkHO 00€crneynuTh TIOCTPOCHHWE WHTETPUPOBAHHON MOJENH  HEKOTOPOU
MpeIMETHOM 00JIacTH, COCTOSIIEH U3 CIIEAYIOIUX OHTOJIOTUU: ONEpalui, COCTOSIHUI U BPEMEHH,
OpraHu3aluy, pecypcoB, IPOLYKTOB, CEPBUCA, IIPOU3BOJCTBA, LICHBI, KOJIMYECTBA.

Plinus. Llenpio mpoeKTa SBJISETCS MOJTYaBTOMATHUCCKOE U3GleHeHUue 3HAHULl U3 TEKCTOB Ha
€CTECTBEHHOM $3bIKE, B YaCTHOCTH, JIMTEPATYPbl O MEXAHMYECKHX CBOMCTBaX KEPaMHYECKHX
MaTepuaioB. Tak Kak TEKCThl OXBATHIBAIOT IIMPOKHI JHAara3oH MOHATUH, TpeOyeTcs MHOKECTBO
WHTETPUPOBAHHBIX OHTOJIOTMH JIJIi OXBAaTa TaKUX IMOHSATUH, KaK KEpaMUYECKHE MaTepHallbl U MX
CBOICTBa, crocoObl MX 00pabOTKH, paznuuHble Ie(eKThl MaTepualioB, HApUMeEp, TaKkue Kak
TpemHbl W TOopbl. OHTOJOTHA ONpEeNeNsieT S3bIK, IPU TMOMOILIM KOTOPOTO BbIpAXKAETCSA
CEMaHTHUYECKasl 4aCTh CI0Bapsl.

Knaccupukauus OHTOJOTMH MO COAEPKUMOMY
CywHocTn, CobbiTha,

MpocTpaHcTeo, Bpems...

Obwwne
OHTONOMMN

CocTaBneHne pacnucaHui,
onpegenexue Lenen,
Knaccudmkaums

OHTOnornm
3apaq

MHoxecTBa NpeAMETOE: cKanbnenu,

[TpeameTHbIE e

OHTOITOTNK

Puc. 2.5. Knaccudukanus OHTOJIOTHI 110 COAEPKUMOMY

Jannas kiaccuuKamms O9eHb MOX0Ka Ha MPEIBIIYIIYI0, HO 37IeCh aKI[CHT CMenaeTcs Ha
peaibHOE COAEPKIUMOE OHTOJIOTHH, a HE Ha aOCTPAKTHYIO 1IeJTh, MPECIeyeMYI0 aBTOPaMH.

Obuwue onmonocuu oONKUCHIBAIOT HauOosiee 0OIIME KOHLENTHI (IIPOCTPAHCTBO, BpeMS,
MaTepus, OOBEKT, COOBITUE, EHCTBUE H T.J.), KOTOPbIE HE3aBUCUMBI OT KOHKPETHOW MPOOIEeMbI
uinn obnactu. B Ty kareropuro momnagaroT U OHTOJIOTHHU MPEACTABJICHHS, 1 OHTOJIOTUU BEPXHETO
YPOBHS.

Onmonozus, opueHmupo8anHas Ha 3a0ayy - TO OHTOJOTHUSI, UCTIOJb3yeMass KOHKPETHOM
MIPUKIIATHOM TIPOrpaMMOii U coJiepsKalasi TEPMHUHBI, KOTOPbIe UCIOIB3YIOTCS MpH pazpadortke [10,
BBITIOJIHSIFOIIETO KOHKPETHYIO 3a/1ady. OHa oTpakaeT crenudUuKy MPHIIOKEHUsSI, HO MOXET TaKXKe
COJIep’KaTh HEKOTOpble OO0IIHe TEepMUHBI (HAampuMmep, B TpaduyecKkoM peaakTope OyayT u
crienpuyeckue TEPMUHBI - TAIUTPA, TUT 3ATUBKU, HAJIO)KEHHUE CIIOEB U T.JI., U OOIIKE - COXPAHUTH
U 3arpy3uTh (aiin). 3amauu, KOTOPHIM MOKET OBITh MOCBSIIEHA OHTOJOTHUS, MOTYT OBITH CAMBIMHU
pPa3HOOOpPA3HBIMHU: COCTABJICHUSI PpACIMCAHUSI, OIpEJEICHUE IeJeil, IUAarHOCTHUKa, MPOJIaxa,
pa3zpabotka IO, moctpoenue knaccudukamuu. [Ipu 3TOM ommonocus 3adauu WMCTHOIB3YET
CMIENUANU3AIMI0 TEPMUHOB, TIPEJCTABICHHBIX B OHTOJOTHAX BEPXHETO YpPOBHS (0Owux
OHMOJIO2USIX).

Ilpeomemnan onmonozun (WA OHMON02US NPEOMEMOE ) OTIICHIBACT PEATbHBIC MPEIMETHI,
YYacCTBYIOIIME B KaKOW-MHOO JeATenbHOCTH (IMpOU3BOACTBE). Hampumep, 5T0 MOXKeET OBITh
OHTOJIOTHS BCEX YacTeil 1 KOMIIOHEHTOB CaMOJIETOB olpeneraeHHoN Mapku (Boeing) u cBegenust o6
WX TIOCTABIIHMKAX, XapaKTEPUCTUKAX, CIIOCOOE COCTMHEHUSI IPYT C APYTOM U T.II.

OnTtostornu  AJs1 00pa0OTKM TEKCTOB HAa eCTeCTBEHHOM s3bIke. Jlekcmueckue
OHTOJIOTHH

s TOoro 4roObl MPUMEHHUTH OHTOJIOTHUIO MJIi aBTOMAaTHYeCKOW OOpaOOTKH TEKCTOB, B
YaCTHOCTH, JIJISl PEIICHUs 3a7ad WH(POPMAIMOHHOTO TMOWCKA, HEOOXOJAMMO TMOHSTHIM OHTOJOTHHU



COIOCTaBUTH HAOOP S3BIKOBBIX BBIPAKEHUH (CJIOB M CIOBOCOYETAHMI ), KOTOPBIMU MOHSITHS MOTYT
BBIPAXKATHCS B TEKCTE.

[Tpouienypa comocTaBieHHUS MOHSATHI OHTOJOTHH M S3BIKOBBIX BBIPAKEHUN MOXKET OBITh
OCYIIIECTBIICHA Pa3IMYHBIMU CIIOCOOAMHU.

Bo-nepBbIX, OHTOJIOTHSI MOXET OBITH C/IEIaHa 3apaHee, IyTeM JIOTHUECKOH Kilaccu(ukanuu,
a 3aTeM K ee AJIEeMEHTaM MOTYT ObITh MPUIUCAHbI A3bIKOBbIE eAMHULIBL. Tak, Hanpumep, Jdyr Jlenat
(Doug Lenat), pykoBoAUTEIb M3BECTHOTO NpOEKTa B oOyacTu mpencraBieHus 3Hanuii Cyc, B
paMKax KOTOpOro mpejamnojaraioch ¢GopMann3oBaTh 3HaHUS 3[PaBOro CMbICIa (common sense) u
UCTIOJIb30BaTh MX, B YaCTHOCTH, Ui OOpaOOTKM TEKCTOB Ha €CTECTBEHHOM SI3BIKE, CUMTAET, UTO
y4eT 3HaUCHUM CJIIOB MOXKET TOJIbKO 3amyTtath ("words are often red herrings"), 4To 3HaueHus ciIoOB
JeNST MHUpP HEOJHO3HAYHO, a JIMHUM JEJCHUS MPOUCXOASAT M3 CaMbIX pPa3IUYHBIX IPUYMH:
UCTOPUYECKHX, (PU3UOIOTMYECKUX U T.II.

[Ipennaraercss coznaBaTh OHTOJIOTHIO IIYTEM JIOTMYECKOrO aHaiu3a, "cBepXy-BHU3". [lpu
9TOM HMEHAa BBOJMMBIX MOHATHUN (KeNaTeabHO) JOJDKHBI OTpa)xarb TE€ IMPU3HAKH, KOTOpHIE
3aJI0)KEHbl B OCHOBY JelieHus. B pesynpTaTe nojiyyaroTcs HMEHA HOHSITHUH JOCTaTOYHO
rPOMO3JIKME, HEECTECTBEHHbIC, C HHUMU TpPYAHO OIEpUPOBAaThH Kak pa3zpaboTdyMkaMm, TaK U
BO3MO>KHBIM I10JIb30BaTEIISIM.

Hpyras mnpobiema Takoro IOAXO0Ja: TMPUIUCHIBAs S3bIKOBBIE BBIPAKECHUS JIOTHUECKU
000CHOBAHHOH CUCTEME MOHATHH, MBI IIOJy4aeM, YTO OJJHO U TO K€ CJIOBO MOXKET COOTBETCTBOBATh
CJIMIIKOM OOJBIIOMY KOJHYECTBY TaKMX "MPaBUIbHBIX" MOHSATHI B 3aBUCUMOCTU OT KOHTEKCTa, a
3HAYMT, BO3HUKAET MU3JIUIIHSAS MHOTO3HAYHOCTh JIGKCHUYECKOUW €TMHMUIIBI.

Kpome toro, Torna kak HeOOIbIIME OHTOJIOTMH MOTYT OBITh MOCTPOEHBI METOJIOM CBEPXY-
BHU3, pa3pabOTKa MOJPOOHBIX OHTOJOTHH IS PealbHBIX MPUJIOKEHHUH - 3ajadya HETPUBUATBHAS.
bonee Toro, BO MHOTrMX HpPEIMETHBIX OONACTSIX 3HAaHWE, HYXHOE JIJs PacHpOCTpaHEHUS U
WHTETPAllNK, COJACPKUTCS B OCHOBHOM B TeKCTaX. M3-3a BHYTPEHHUX CBOICTB YEIOBEUECKOTO
A3bIKa HEMPOCTOM 3aJadyeil ABISAETCA CBA3aTh 3HAHMS, COJAEpIKAIIMECS B TEKCTax, C OHTOJOTHIMM,
Jake eciu ObI OblIa ITOCTPOEHA MOAPOOHASI OHTOJIOTHUS TIPEIMETHON 00JIaCTH.

HekoTopsle MCCIIEI0BaTeNM, TaKHe KaK M3BECTHBIN OpuTaHcKuil nmuHrBuct Mopuk Buikc,
CUMTAIOT, YTO "HECMOTpPS Ha TO, YTO BCE aBTOPHI CTATE€Hd MO OHTOJIOTHMSM TMOIYEPKUBAIOT, UTO
MOHATHUS  SBISIOTCA KUPHUYMKAMH JIFOOOH OHTOJIOTMM, MbI MaHUNYJIUPYEM MOHSATUSMU
MOCPEACTBOM cJIOB. BO BCceX OHTOJOTHSX, KOTOPHIE M3BECTHBI, CJIOBA HCIOJIB3YIOTCA Ui TOTO,
9TOOBl MPEACTaBIATh MOHATHs. CleaoBaTeNbHO, TO MHOXECTBO SIBICHHI B MHpE, KOTOpbIE HE
BepOAIM30BaHbl, HE MOTYT OBITh CMOJEIUPOBAaHBl. MBI MOXXEM ONHCaTh 3TO SBJICHHUE Kak
OnTonoruyeckyto runotezy Cenupa-Yopda, ToO €CTh TO, YTO HE ONMUCHIBACTCS CIOBAMHU, HE MOXKET
OBITH OTPAKEHO B OHTOJIOTHU:".

Bropoe HampaBiieHue, KoTopoe 00bIYHO 00CYKIAeTCsl, - 9TO YCTAHOBJIEHHWE COOTBETCTBUM
MEXJy HepapXUYeCKUMH JiIeKcuueckuMu pecypcamu thmna WordNet 1 HEKOTOpPOH OHTOJIOTHEH.
WordNet-pecypcsl  ONMUCBHIBAIOT ~ JICKCMYECKHE  OTHOIIECHHS  MEXKIY  3HAUYEHHSIMH  CJIOB,
IIPEJICTABICHHbIE B BUJE OTAEIbHBIX €IUHUI] B HUEPAPXUUYECKON ceTu - cumcemos. OTHOIIECHUS
MEXIY JEeKCUYECKUMHU €IWHUIIAMU B 3HAYUTETBHOM Mepe OTpa)kaloT OTHOIIEHUS OOBEKTOB
BHEIIHET0 MHpA, MIOATOMY TaKME PECYPCHl YaCTO pacCMaTpUBAIOTCA KakK OCOOBIM BUJ OHTOJOTHH -
Jlekcudeckue Uiy TUH2GUCMUYECKUe OHMON0UU.

['maBHOWM XapaKTEPUCTUKON TUHTBUCTUYECKUX OHTOJIOTHM SBJISIETCA TO, YTO OHU MPHUBSA3AHBI
K 3HaueHusM ("are bound to the semantics") sI3bIKOBBIX BBIpaXEHHH (CJIOB, UMEHHBIX TPYIM U T.IL.).
JIMHTBHUCTUYECKHE OHTOJIOTHU OXBATHIBAIOT OOJIBIIMHCTBO CJIOB SI3bIKA M OJTHOBPEMEHHO HMEIOT
OHTOJIOTUYECKYIO CTPYKTYpPY, MPOSBISIONIYIOCS B OTHOIICHHUSIX MEXIy HOHATHsAMU. [losTomy
JUHTBUCTUYECKUE OHTOJIOTHH MOTYT PaCCMaTPUBATHCS KaK OCOOBIN BUJT JISKCUIECKOM 0a3bl TAaHHBIX
¥ 0COOBII THUIT OHTOJIOTHH.

JIMHTBUCTUYECKHAE OHTOJIOTHH OTJIMYAIOTCS OT (OPMAIBHBIX OHTOJIOTHH TIO CTENEHU
dopmanmzaruu. [loaTomy mpenmonaraercs, 4YTO pa3pabOTYMKU TaKOTO pPoOJa PECYpPCOB
pa3palaThIBalOT MEPAPXHIO JIEKCHYECKMX 3HAUEHHUN €CTECTBEHHOTO S3bIKa, a JUIs 0oJiee CTPOroro



ONHUCAaHMUs 3HAHMA O MHUpEe HEOOXOAMMO CONOCTaBUTh TAaKHE PECypChl C KaKUMHU-THOO
(dbopMaIbHBIMU OHTOJIOTHSIMH.

Tak, conmepaHWeM OJHOTO M3 TPOEKTOB SBIISETCS YCTAHOBJIEHHE OTHOIICHUH MEXIy
WordNet u EuroWordNet, ¢ ogHoii croponsl, u popmanbHoii onToiorueii SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. [IpoekT cOCTOUT B TOM, YTOOBI YCTaHOBHTH COOTBETCTBHUEC
Mexay cuHceramu WordNet W MOHATHSIMH OHTOJIOTHH, TIPH KOTOPOM Kaxabld cuHceT WordNet
a100 HampsIMyIO0 COTOCTABIISICTCSI C TOHATHUEM OHTOJOTHH, JUOO SBISIETCS THIIOHUMOM JUIs
HEKOTOPOTO MOHATHS WU SK3EMIUISIPOM (3JIEMEHTOM) IMOHSATHUSL OHTOJIOTHH.

YuactHuku apyroro npoekra - OntoWordNet - cuurtaroT, 4TO HEJOCTATOYHO MPOBECTH
dbopmanibHyIO0 CcKIIeliKy pecypca Ttmnma WordNet u ¢opMaabHON OHTOJIOTHMH: HEOO0XOoauMa
3HAUUTENbHA PECTPYKTYpPHU3allUs HCXOAHOIO JIEKCMYECKOro pecypca. AHajoruyHas pabora
npoBoauTcs u B mpoekte Cyc.

Tpetnii myTe - mNONBITATBCA pa3padOTaTh E€IUHBIA pecypc, B KOTOPOM ObLTH  ObI
cOamaHCUpOBaHbl 00€ 4YacTHU: CHUCTEMa IOHATUH M CHUCTEMa JIEKCUYECKUX 3HAueHU#, - 4YTO
3aKJII0YAETC B Pa3syMHOM pa3[elIeHUH 3TUX E€AMHMII B CO3JaBa€MOM pECypce U aKKypaTHOM
onKcaHuu uX B3auMocBsized. [lonpiTka Takoro noaxona peanusyercs B oHtonorusx MikroKosmos
u OntoSem.

5.5 TEXHOJIOTMH RDF U OWL. PEJAKTOPBI OHTOJIOT Ui

[Ipu co3nanuu OHTONOIMM (KaK M IpPU MPOESKTHUPOBAHUM MPOTPAMMHOIO 0OECIIEUEHUS WU
HAIIMCaHUM  JJEKTPOHHOTO  JIOKYMEHTa)  IeJecOO00pa3sHO  MOJIb30BaThCS  MOAXOISIIMMU
MHCTpYMEHTaMU. byzneM Ha3blBaTh MHCTPYMEHTAIBHBIE NPOSPAMMHbIE CPeOCcmeéd, CO3JIaHHBIE
CHEIHMAIbHO IS TPOCKTUPOBAHUS, PENAKTHPOBAHMS U aHaiW3a OHTOJIOTHH, peJaKkTopaMu
OHTOJIOTHH.

OcHoBHast @yHkyuss TOOOTO pPENaKkTOpa OHTOJIOTHH COCTOMT B MOJJAEPKKE IMpoliecca
Gopmanuzayuu 3nHanuli M TIPEICTABICHUH OHTOJOTHH KakK cneyughuxayuu (TOYHOTO W TIOJHOTO
OTIMCAHUA).

B GonpmmHCTBE CBOEM COBPEMEHHBIC PEAAKTOPBI OHTOJIOTHHA IMPEIOCTABISIOT CpencTBa "
koouposanusi " (B cMbicie "onucanus'") hopMalbHOW MOJIEIN B TOM WJIM MHOM Bujae. HekoTopbie
JAIOT  JIOTIOJIHUTEIbHBIE BO3MOXKHOCTH II0 AHAJU3y OHTOJIOTMM, HCIOJB3YIOT MEXaHU3M
JIOTUYECKOI0 BBIBOJIA.

B ot10it yactu OyayT onucaHbl HanboJsiee 00IIHME XapaKTEPUCTUKHU PEJAKTOPOB M MPOBEIEH
UX CpaBHUTENbHBIN ananuz. [lonpobHo paccMaTpuBaeTcs penaktop Protege.

[TonnepxxuBaeMble pegakTopoM popmanu3Msl U popMaThl NPeCTaBICHUS

Ilon ¢popmanuzmom noHumaercs TeopeTHUecKuil Oasuc, jiexalmuil B OCHOBE croco0a
NPEJICTaBICHUs] OHTOJOrMYeckux 3HaHui. [Ipumepamu ¢opmManu3MOB MOTYT CIYKUTh JIOTMKA
npeaukatoB (First Order Logic - FOL), oeckpunmusnas noeuxa, ¢petimosvie mooenu (Frames),
KOHIeNnTyanbHble rpappl U T.m. DopmanusM, HCHOIB3YEMbIH pEdaKTOPOM, MOXKET HE TOJBKO
CYIIECTBEHHO BIHUATh Ha BHYTPEHHHE CTPYKTYphl J@HHBIX, HO U ONpenensaTbh (opmat
MIPEJICTaBICHUSI UJTU J1aXKe M0JIb30BaTeNIbCKUI HHTEppeEic.

@opmam TpeACTABICHUS OHTOJOTMM 3aJaeT BHJ XpaHEHHs U CIOCO0 mepenadyu
OoHTOJNOrMYeckux onucanuil. Ilox QopmaTamu moapazymMeBarOTCS  SI3BIKM  MPEACTABICHUS
onrtoisoruii: RDF, OWL, KIF, SCL.

Takum oOpazom, HekoTOpas (popmanbHas Monaens mpencrasisercs B popmammsme FOL u
MOXeET OBITh BhIpaXKeHa cpefcTBaMu sizbika KIF.

Penakropbl oHTONMOTMI OOBIYHO MOJAECPKUBAIOT padOTy C HECKOJIBKUMHU (hOpMaTu3MaMu U
dbopmaTamMu MpesncTaBlIeHUs, HO 4acTO TOJIBKO OJIUH (popManu3Mm sBisercs "poaHbiM" (native) Juis
JAHHOTO pelaKTopa.

@DYHKIMOHAIBHOCTh PEJAKTOPA OHTOJIOTUI

BaxkHoil xapakTepucTUKON siBIsieTcsl (YHKIUMOHAJIBHOCTh pPENaKTOpa, T.€. MHOXECTBO
CLICHApUEB €r0 UCMOJIb30BaHUS.

bazoBblit HaOop pyHKIMI 0OecrieunBaeT:



paboTy ¢ oHUM WK 00JIee TPOSKTAMMU:

COXpaHEHHe MPOEKTa B HY)KHOM (hopmam3Me U opmate (3KCTIOPT);

OTKPBITHE NIPOEKTA;

UMIIOPT U3 BHENIHEro opmara;

pEelaKTUPOBAHME METAJAAHHBIX MpOeKTa (B HIMPOKOM CMBICIE: OT HACTPOUKH (opMm
pPEeIaKTHUPOBAHUS U MPEACTABICHUS TaHHBIX J0 HOJACPKKU BEPCUIA TPOEKTA);

pemakTHpoBaHUE OHTOJOTMH. Habop BO3MOMKHBIX NEHCTBUN OOBIYHO BKIIIOUAET CO3JaHUE,
pelakTHUpOBaHUe, yJaJeHWEe MOHSATUH, OTHOIICHUWH, aKCMOM U MPOYUX CTPYKTYpPHBIX 3JIEMEHTOB
OHTOJIOT'MH, PENAKTUPOBAHUE TAKCOHOMHUHU.

K nonomHuTeNnsHBIM BO3MOXKHOCTSAM PEAAKTOPOB OTHOCST MOJIEPKKY SI3bIKA 3aIIPOCOB (151
[IOMCKAa HETPUBUAIbHBIX YTBEP)KJIEHUM), aHaIM3 LEJOCTHOCTH, HCIOJIb30BAaHUE MEXaHU3Ma
JIOTUYECKOT0 BBIBOJA, TMOIAEPKKY MHOIOIOJIB30BATEIBCKOTO PEXKMMA, MOANEPXKKY YAaIeHHOIO
nocryna yepe3 MHTepHeT.

Crno>xHble HHCTPYMEHTAJIbHBIE CPE/ICTBA

OTH cpeacTBa HYXKHBI JJsl TOrOo, 4YTOOBI HE TOJBKO BBOJWTH M PENAKTUPOBATH
OHTOJIOTHYECKYI0 HH(POpPMAIMIO, HO U aHAIU3UPOBATh €€, BBINOJHSS TUIUYHBIC ONEpallid HaJ
OHTOJIOTHSIMH, HaIlpUMeEp:

evipasnueanue (alignment) OHTOJIOTUH - YCTAHOBKA PA3JIMYHOTO BH/Ia COOTBETCTBUIN MEXKITY
JIBYMsI OHTOJIOTHSIMH TSI TOTO, YTOOBI OHM MOTJIM HCIIOJIb30BaTh HH(POPMALIUIO JAPYT IPYTa;

omoopaycenue (mapping) OIHON OHTOJOTMHM Ha JAPYTYIO - HAXOXKACHHE CEMaHTUYECKHX
CBsA3€M MeX 1y 0JJOOHBIMH 3JIEMEHTAMHU Pa3HbIX OHTOJIOTUIA;

00vedunenue (merging) OHTOJIOTUH - Oepalysi, KOTOpas Mo ABYM OHTOJIOTHSIM T€HEPUPYET
TPETHIO, OOBEIMHSIONTYI0 HH(POPMAIIHIO U3 IEPBBIX JIBYX.

OcHOBHbBIE peJJaKTOPbI OHTOJIOTUI

Ontolingua

Kpome cobcTBeHHO pejakTopa OHTOJIOTUM, 3Ta CUCTEMA COJIEPIKHT:

ceTeBoil KoMnoHeHT Webster, mpeHa3HauYE€HHBIH sl ONIpeIeNeHNs KOHLIENTOB;

cepBep, obecreunBaroImuil 1ocTyn K oHTojorusam Ontolingua mo mporokory OKBC (Open
Knowledge Base Connectivity);

Chimaera - uactpymenTapuii i aHanu3a 1 00beAMHEHHUS OHTOJIOTHIA.

Protege

310 cBOOOAHO pacmpocTpaHseMas Java-porpamma, NpeJHa3HaueHHas JUIs MOCTPOEHUS
(co3manus, pelakKTUPOBAHMS U MIPOCMOTPA) OHTOJIOTHUH TOW WJIM MHOW MpUKIaaHON obmactu. OHa
BKJIIOUAET PENAKTOP OHTOJIOTMH, TII03BOJISIONIMM IPOEKTUPOBATh OHTOJIOTHUH, pa3BOpavuBasi
UEPAPXUUECKYI0 CTPYKTYpy aOCTpaKTHBIX M KOHKPETHBIX KJaccoB M cioToB. Ha ocHoBe
chopMHpOBaHHOM OHTOJIOTMU Protege mo3BosseT reHepupoBaTh (POPMBI MONyUEHHUS 3HAHUN IS
BBEJICHUS SK3EMIUISIPOB KJIACCOB U MOJIKJIACCOB.

JIaHHBI MHCTPYMEHT NOJJEpP)KUBaeT Hcnoinp3oBanue s3pika OWL  u  mosBonser
reHepupoBatb HTML-g0kyMeHThl, oToOpaxkaromue CTpyKTypy oOHTojdoruil. Ilockonbky oOH
UCTIONB3YyeT PpeiMOBYIO MoOdenb npedcmasnenus snanuii OKBC, 3T0 03BOISIET aAaNTUPOBATh €TI0
U JUIA PeJaKTHPOBAHUS MOJIETEeH TpeaAMeTHBIX obnactel, mpenacrasineHnbix He B OWL, a B apyrux
dopmatax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS wu t.11.). Tlogpobuee 06 3TOM
penaxkTope OyneT paccka3zaHo Jajee B ATOM JIEKIUH.

DOE

DOE (Differential Ontology Editor) - mpocroit pemakTop, KOTOpBIA IO3BOJISIET
MOJIb30BATENI0 CO37aBaTh OHTOJIOTWH. [Ipolecc cnenu@uKamuu OHTOJOTHH COCTOMT H3 Tpex
JTAroB.

Ha mepBom 5Tame mnosib3oBaTenb CTPOUT TAKCOHOMHUIO TOHATUH M OTHOUIEHWM, SIBHBIM
0o0pa3oM ouepuuBas MO3UILHI0 KaXJO0ro 3jeMeHTa (IOHSTHE) B MepapXuu. 3aTeM I0JIb30BaTelb
yKa3bIBaeT, B YeM CHEeIU(HKa MOHATUS OTHOCHTEIBHO €ro "poauTensd"', U B Ye€M 3TO IMOHITHE
Mo00HO WX OTIAWYHO OT ero "OparbeB". Ilomb3oBaTeNb MOXKET TaKkKe MPUOABUTH CHHOHUMBI U
SHIMKJIONEANYECKOE ONPENEICHNE Ha HECKOJIBKUX S3bIKAX JIJIS1 BCEX MOHATHMH.



Ha BTOpoM »JTame 1BEe TAKCOHOMHHU pPAaCCMATPHUBAIOTCS C PAa3HBIX TOYEK 3PCHHSL.
[Tonb30BaTenb MOKET PACIIMPUTH UX HOBBIMH OOBEKTaMHU WM JOOABUTH OTpaHUUYEHUsI Ha 00JIacTU
OTHOULIEHHUM.

Ha tperpem aTarne oHTONOTHS MOXKET OBITH IepeBe/ieHa Ha SI3bIK MPECTaBICHUS 3HAHUH.

OntoEdit

OntoEdit - wuHCTpyMEHTaJIbHOE CPEICTBO, OOECIEYHMBAIOIIEE MPOCMOTpP, IPOBEPKY H
Mo KAy onTojaoruu. OHO moaaepKUBaeT s3bIku npenactasineHus ontoiorud OlL u RDFS, a
TaK)kKe BHYTPEHHHH s3bIK mpenactabiienus 3Hanuii OXML, ocnoBannbiii Ha XML. Kak u Protege,
3TO aBTOHOMHOE Java-TIpUIIOKEeHHe, HO €ro KOJIbl 3aKphIThl. CBOOOAHO pacrpocTpaHsemas Bepcus
OntoEdit Free orpannuena 50 konnentamu, S0 oTHomeHUAMHU U S0 SK3EMIUIIPAMH.

OilEd

OilEd - aBTOHOMHBIII TpadUYECKUIl PEIAKTOP OHTOJOIHMH, pa3pabOTaHHBIH B paMKax
npoekra On-To-Knowledge. On cBoO0aHO pacmpocTpaHsieTcs mo odmenoctynHoi Jumen3un GPL.
NHcTpymeHT wucmonb3yeT s mpencraBieHus oHtojoruid si3eik OIL. B OilEd orcyrcrByer
HOJIEPKKA HK3EMIUISIPOB KIIACCOB.

WebOnto

WebOnto npencrasisier coboii Java-ammuier ¥ pa3paboTaH sl MPOCMOTPA, CO3JAHUS U
pelakTHpOBaHUS OHTOJOTHH. /[ MoAenupoBaHUsS OHTOJNOTHHM OH wHcmonb3yeT si3pik OCML
(Operational Conceptual Modeling Language). Iloms30BaTenb MOXKET CO37aBaTh pPa3IdYHbIC
CTPYKTYpbI, B TOM YHCII€ KJIacChl CO MHOXKECTBEHHBIM HacliejoBaHueM. MHCTpyMeHT umeeT psij
MOJIE3HBIX OCOOCHHOCTEH: MPOCMOTP OTHOIIEHHIA, KJIACCOB W TPAaBWJ, BO3MOKHA COBMECTHAs
paboTa HaJl OHTOJIOTHEN HECKOJIbKUX MOJb30BaTENECH.

ODE, WebODE

ODE (Ontological Design Environment) B3auMOICHCTBYET C MOJb30BATCISAMH Ha
KOHIICTITyaJbHOM YpOBHE, OOecleYnBaeT WX Ha0OpOM TaONHIl U 3aroJHEHUs (KOHIENTOB,
aTpuOyTOB, OTHOIIICHUIT) U aBTOMAaTWYeCKH reHepupyet kon Ha s3bikax LOOM, Ontolingua u F-
Logic. JlaHHBIN HHCTPYMEHT MOJIYYUI CBOE pa3BuTHE B penakTope ontosioruii WebODE, koTopsrit
uHTerpupyer Bce cepBuckl ODE B eanHylo apXuTeKTypy, COXpaHssi CBOM OHTOJOTHUU B
persannonHon b/I.

6. YY4EBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCUMUIIIAHBI

6.1. IlepeyeHb OCHOBHOI M JONOJHUTEJbLHON JTUTEPATYPHI, HEOOXOAUMOM 115
OCBOCHUS TUCHMILIMHBI

6.1.1. [lepevyeHb OCHOBHOI JTUTEPATYPHI

bapeimea A.B., banaun K.B., T'omos P.C., Ilepenepsiee M.M. MunoBamuu: YyebHoe
noco6ue / [Tox obu1. pen. a.5.H., mpod. A.B. BapeieBoit. — 2-e u3a. — M.: 3natenbcko-Topropas
koprnopauus «Jlamkos u K », 2018.

6.1.2. IlepeyeHb AONMOTHUTEIbHOM JIUTEPATYPHI
NunoBanmonnpii MeHemkMenT : kypc jaekuuii / FHO.H. Kymakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.@enepaunn, Mock. roc. yH-T. — MockBa: MI'CY, 2019.

6.2. [lepeyeHb yUeOHO-METOAMYECKOT0 00ecedeHUsI CAMOCTOSITEILHOMH PadoThI
o0yuyaruuxcst Mo JUCHHUIINHE

1. Meroanueckne yKa3aHWsS TIO  BBIMOJHEHUIO MPAKTHUYECKUX pPabOT MO AWCIUIUIMHE
«H)keHepHbIE KEUCHI: OT MMPAKTUYECKHUX 3a7a4 K MHHOBALMOHHBIM PELICHUSIM).

2. MeTomuveckre pPEKOMEHJAIMK I CTYJACHTOB 110 OpraHU3alldd CaMOCTOSTSIIEHON
paboTel mo nucruiuinHe «VHXeHepHbIe KEHCBhI: OT MPAaKTHUUYECKUX 3a7ady K WHHOBAIIMOHHBIM
pELIECHUSIM.



6.3. [lepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAIMOHHO# ceTu UHTepHeT,
HEe00XO0AUMBIX JIs1 OCBOCHMS U CLUIITTHHBI

HNuTepHer-pecypcesl:

1. https://www.tks.ru/ - poccuiickuii TaMOKEHHBIH HH()OPMAIIMOHHBII TOPTAJL.

2. http://www.ved.gov.ru/ - mopTan BHEIIHEIKOHOMHYECKON HHPOPMAIIHH.

DJIeKTPOHHBIC OUOTHMOTEYHBIC CHCTEMBI:

3. http://biblioclub.ru/ - Yausepcurerckas oudimoreka ONLINE.

4. http://www.iprbookshop.ru/ - DaekTponnas OubIMOTEYHAS CHCTEMA.

5. https://elibrary.ru — nayunast anexTponHas OnbIMoTEKA

[IpodeccuonanpHbIe 0a3bl JAHHBIX

6. http://www.customs.ru — opunmansHbii caiit denepanbHOil TaMOXKEHHO# ci1y:K0b1 PD
7. http://economy.gov.ru - odurmambHbiii calT MUHACTEPCTBA SIKOHOMHUYECKOTO PA3BHUTHSI.
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