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BBEJIEHUE

Meronuuecknue  pEeKOMEHJAMM  COAEp’KaT INEpPedYeHb TEM ¢ BONPOCAMH  JUIsS
CaMOCTOSITENILHONM ~ NpOpabOTKH, TepeyeHb JabopaTOpHBIX paboT ¢ BompocamMH  JUIs
CaMOCTOSITENTLHOM MPOPaOOTKH.

MeTtonuueckue yka3zaHusl OCBALIEHBI Kypcy «IHKeHEpHbIE KEHCBI: OT MPAaKTUYECKUX 3a]a4
K MHHOBAIMOHHBIM pemeHussM». OaHou u3 cinoxkHenmmx 3aaad B UT-otpaciu sBisieTcst ceroans
OpraHu3zaiys B3aUMOJCHCTBUS WH(POPMALMOHHBIX CHUCTEM, HCIIOJB3YIOUIMXCS TPU CO3MAaHUH U
AKCIUTyaTallM KPYMHBIX MPOMBIIUIEHHBIX OOBEKTOB (HE(TAHBIX MIATPOPM, 3IIEKTPOCTAHLUH,
XMUMUYECKUX IMPOU3BOJCTB, (hapMaleBTHUECKUX MPEANPUATUS U T.1.). B UX JKU3HEHHOM LUKIE
3aHATO MHOXECTBO OpraHM3alMi: MPOEKTHPOBIIMUKH, CTPOUTENH, MOCTaBUIMKK OOOpYyI0BaHUS,
CIIy’)KOBl DKCIUTyaTallul M T. ., KakJas HMX KOTOPBIX OOBIYHO HCMOJNb3YeT CBOW Habop
KOMITBIOTEPHBIX CUCTEM U CBOU (hOpMaThl JaHHBIX.

[To mannpiM NIST (HammoHanbHBI WHCTHUTYT cTaHfapTuizanud U TexHonorwmii CIIIA),
peuieHue npoOaeM B3aUMOJCHCTBUS Pa3HOPOJHBIX KOMIIBIOTEPHBIX CHCTEM MOMOXKET HHJIyCTPUU
KPYNHBIX KalUTaJIbHbIX NpoekToB Toiabko B CIIIA »skoHoMutes 10 16 Mipa. gomi. B ToOf.
Bo3moxxHOCTE jmocTynma M aHanu3a Ui IOJIHBIX JAHHBIX JKU3HEHHOI'O IIMKJIA CJIOKHOTO
MH)XEHEPHOT0 O00BEKTa CTaja CeroJHs 00s3aTelbHbIM ycIoBHEM 3()()EKTUBHOTO YIPABICHHS €ro
IIPOEKTUPOBAHMEM M JKCIUTyaTalued. OTy 3aJady Has3bplBalOT I0-Pa3HOMY: CO3JaHUE €IWHOIO
MH(POPMALIMOHHOTO MPOCTPAHCTBA KU3HEHHOTO LIMKJIA, CO3/IaHie HU(PPOBOM MOJIENHN U T. 1.

BonbumHCTBO pa3zpaboTunkoB HHXKeHepHbIX MH(popMannoHHbIX cucteM (CAD/CAM/CAE/
PLM) ucnonip3yroT Kiaccuyeckre OObEKTHBbIE MOJIENM JaHHBIX W 0ojee WIM MEHee CTaHAapTHbIC
pensuuoHHble 0a3bl JAHHBIX, OJIHAKO MHOTOJETHHE IMOMBITKH HUX OOBEIMHEHHS Ha €IUHOMI
wiatpopme IMoka 4YTo He yJauuch. OTY4ACTH MPUYMHY TAaKOTO IpPOBaja MOXKHO OOHApY>KUTh B
OCHOBaX KJIACCHUYECKON PEJSIIUOHHONW TEOPUU MOJCIMPOBAHMS JAHHBIX — B JKECTKMX TPaHUIAX
MEX]y CYIIHOCTSMH, aTpuOyTamMu U CBA3sIMU. [Ipu 0ObeIMHEHHH MHOXKECTBa PENSIMOHHBIX 0a3
JAHHBIX OT Pa3HbIX IPOU3BOAMTENEH, Ja €€ U MPUHAICKAIUX Pa3HbIM X031€BaM, BBISICHACTCS,
YTO BCE OHU NPUHUMAJM pa3Hble PEIICHUS IIPU MOAEIUPOBAHUU OCHOBHBIX MOHATUI MPEIMETHON
oOnmacTu. 3a4acTyr0 OJHO M TO JK€ HMH)XCHEpDHOE TOHATHE B OJHOW Oa3e MaHHBIX OyneT
COOTBETCTBOBATh UMEHH TaOJMIIbI, B Ipyroil 6a3e — coaepKaHUIO STYEHKU TaOJIUIbl, a B TPETheH —
MMEHH CTOJIONA TaOIHIIBI.

Kpome Toro, wHeHepHbIC IaHHBIE COJAEP)KAT KpaliHe pPa3HOPOAHYIO HH(pOpPMaLHUI0 00
OJTHUX M T€X K€ 00BEKTaxX, B OTIINYHE OT «YIPaBICHYECKUX» WM (MHAHCOBBIX TaHHBIX. J[aHHbIE O
pa3HbIX y3/1ax M MMOJACUCTEMaX MPOMBIIUIEHHOTO 00BbeKTa (TpyOOnpoBoOAax, 3J1€KTpo0OOpy10BaHUH,
CTPOUTENBHBIX KOHCTPYKIUSX M T.I.) HUMEIOT NPUHLUUIHUAIBHO PA3IMYHYI0 CTPYKTYpy, a B
HENPEPbIBHOM TPOU3BOACTBE (HE(PTEXUMUS, OHIIEKTPOCTAHIUM U T.J.) CYIIECTBYIOT COTHH
MOJICUCTEM M THICSAYU TPy o0opynoBaHus. /JlaHHbIe 0 Hacoce B MH)KEHEPHBIX MH()OPMALIMOHHBIX
cHCcTeMax BKIodaroT cBeacHus u3 cucteM ERP m EAM, cucrem PLM, CAIIP, a Taxxe
MH(GOPMALIMIO O €ro MPOEKTHBIX TEXHOJIOTUYECKUX pekuMax, 3D-KOMIOHOBKE, HCTOPUHU 3aMEPOB C
ero JJaTYMKOB, MHTEPAKTUBHBIC PYKOBOJCTBA [0 MOHTaXY M OOCIYKMBAaHHIO M MHOTOE JPYyToe€.
Hacoc wumeer QyHKIMOHANBHBIA KOA B MPOCKTHOW mokymeHTanuu B cuctemax CAIIP u
npuobperaer B EAM cepuiiHblii HOMep, Oyay4yd YCTaHOBIICHHBIM Ha oObekTe. MHkeHepHas
undopmarus popmupyercst B karamore mnpousBogutens, B CAIIP nns TemnoTrexHUYecKUx u
EKTPUYECKUX  CIEHUAIBHOCTEM, B CHCTEMax NPOEKTHOIO  YIPaBJIECHHS,  YIPABICHUS
CTPOUTENHCTBOM (4D-1IpoeKTUpPOBaHMUS), U T.I1.

Ecnu kaxayto U3 MHXEHEPHBIX CYIIHOCTEH ONUCHIBATH PENIALMOHHON TaONHUIEH, TO YUCIIO
TaOJIMIl pa3sHOW CTPYKTYpbl COCTaBUT HECKOJBKO ThicAY. [Ipm 3TOM BO3HUKAIOT NPOOIEeMbI
ObIcTpoieiicTBUS TpH  (OPMYJIMPOBAHUM OOLIEr0 3ampoca K HECKOJbKUM 0a3aM JaHHbBIX, B
KOTOPBIX, KaK OTMEYEHO BBIIIE, MOIJU OBITh MPHUHATHl MPUHIMIINAIBLHO Ppa3HbIE PELIEHUS IO
MOBOAY OOBEKTOB M aTpUOYTOB MNpPEAMETHOW OOJIACTH, WJIU IO TOBOAY OTPaKEHUS] W3MEHEHHS
00BEKTOB BO BPEMEHH.



Pemienne mnpoGiieM MHTETrpallid HMHXEHEPHBIX JAaHHBIX OKa3aloch TIopas3lo yaoOHee
OpPTaHU30BHIBATh B PAMKAX CEMAHTHYECKOTO MOIX0/a K MOJICITUPOBAHHIO TaHHBIX. B paMkax 3Toro
noaxona WHPOpPMALUs TNPEAOCTABISAETCS B BUAE COBOKYMHOCTH CBSI3aHHBIX OTHOIICHUSMH
cyObexkToB U 00BeKTOB (Tpada), a He B BHJE MNPHUBBIYHBIX Tabmul. Pacmmpsiercs cdepa
MCTOJIb30BAaHUS /ISl HHKCHEPHBIX JaHHBIX HanOoJiee pacpoCTpaHEHHOTO TAKOTO MPEICTABICHUS —
crannapra RDF (Resource Description Framework).

3710 1aéT BO3MOXKHOCTH 3((EKTUBHO "CKIIAAbIBATh" B OHY CTPYKTYpY JaHHbIE U3 Pa3HbIX
UCTOYHHMKOB. ['padoBas cCTpykTypa Hambomee ymoOHa JUIS TPEACTABICHHS Pa3sHOPOIHOMN
MH)XEHEPHOW MH(pOpMalny, TpeOyroleil MOCTOSHHOTO Pa3BUTHUS U YCIOKHEHUSI MOJICNIN IaHHBIX Ha
NPOTSDKEHUH BCETO JKU3HEHHOTO IMKia. HWHpopmamms B ceMaHTHYECKOW (opme Jerko
MOTIONIHACTC M pacUIMpsieTcss TpU  TOSIBJICHUM HOBBIX MCTOYHHKOB, 0€3 HEOOXOIUMOCTH
(byHIaMeHTaIbHOW TTepepabOTKH CUCTEMBbI XpaHEHUs, KaK B ciiydae 0a3 maHHbIX. CeMaHTHYeCKHe
CTaHAAPTHI MOAJNCPKHUBAIOT THOKUE W paciiupseMble MHOOPMAIMOHHBIE MOJEIH, T.€. MO3BOJSIOT
OOBETUHSTH MO0 Mepe HEOOXOIUMOCTH M WH)KEHEPHYI0, U HOPMATHUBHYIO, U reorpaduveckyro,
¢uHaHCOBYI0 HMH(pOpMaIUIO, 0€3 OCTAaHOBOK Ha MepepaboTKy HH(POPMAIMOHHOW MOJENH IpH
Kax1oM pacmupeHur. PopMbl 1 00bEMBI 00padaThIBAEMBIX JaHHBIX MOTYT YTOUYHSTHCS IO MEpe
pa3BuTHad TpeOoBaHMH K HWHGOPMAMM W POCTa IOHUMAHHUS TMOTPEOHOCTEH YYAaCTHHUKOB
KH3HEHHOTO ITUKIIA.

1. IEJIb U 3ATAYY U3YYEHUA JNCHUTIJIMHBI

]_ICJ'II)IO OCBOCHUS OUCHUIIJINHBI ((I/IH)KeHepHI)IC KEUCEI: OT MPAKTUYCCKUX 3aJja4y K
WHHOBAIIMOHHBIM peIIeHUsIM» sBIsieTcs: (hopmupoBaHre Habopa npodeccuoHATBHBIX KOMITETEHITUI
Oynmymiero 6akamaBpa 1mo HampasiaeHuto moArotToBku 38.03.01 SkoHoMuKa

3amaur OCBOSHUS AUCUUIUIMHBL: U3YYCHHE METOAO0JIOTHH MPOSKTUPOBAHUS NHHOBAIIMOHHBIX
peHIeHI/II\/'I, IMMOJIYy4YCHHUE HABBIKOB NPHMMCHCHUSA WHHOBAIIMOHHBIX IIPAKTHK B oOiactu HWHXKXCHCPHBIX
pelIeHni MPaKTUYECKUX 3a1a4 PO eCCUOHATHHON AeSITENFHOCTH.

2. TEMbI CAMOCTOSITEJIBHOM PAEOTHI

Ne Tembl HanmenoBanue TeM TUCLUILIMHBL, UX KPATKOE COACPIKAHUE Obbem
4acoB

2 ceMecTp

Paznen 1. KonnenryajabHble 0CHOBBI pa3padoTK¥ HHHOBAIIMOHHOIO

MPOAYKTA

1 Tema 1. KonnenryansHbie 1 HHGOPMAIIMOHHBIE MOICITH 10
MHHOBAITMOHHBIX TPOCKTOB

2 Tema 2. OHTOIOTHYECKHUE MOJEITH HHPOPMAIIMOHHBIX CHCTEM 10

Paznen 2. UHcTpyMeHTAJIbHBIE CPEICTBA NPOEKTHPOBAHUS
WHHOBALIMOHHBIX MHKEHEPHBIX pelleHun i

5 Tema 5. UH(pacTpyKTypa NpOEKTUPOBAHNS NHHOBAILIMOHHBIX 10
WHXEHEPHBIX PEILICHUN
6 Tema 6. UHcTpyMeHTanbHOE 0OecieueHue OHTOIOTUYECKOTI0 15

MOACIIMPOBAHUSA I/IH(l)OpMaIII/IOHHBIX CHUCTEM

Hroro 3a 2 cemectp 45

Htoro 45




3. TEXHOJIOTUYECKAS KAPTA CAMOCTOSATEJbHOM PABOTBI

OBYYAIOUIETI'OCHA
Hroroseiii | Cpeactea | O0beM 4acoB, B TOM YHCIIE
Kongr Bun HPOAYKT "
peau3yemMbIx NeATENBHOCTH Zifgg;lom :I;XHOHOF CPC KonTakTHad | Beero
KOMIIETCHIIUH CTYJECHTOB 6 pabora ¢
paboThI OLIEHKH npernoxasar
eneM
2 cemecTp
VK-3 IMogroroBka k | Koncnexkr | Cobecemo | 1,08 0,12 1,2
JEKLIUSAM BaHHE
YK-3 Camocrostensl | Koncrrekr | Cobeceno | 32,94 3,66 36,6
0¢  W3YyYeHHUE BaHHE
JIUTEPATypbl TI0
TemaMm 1,2,5,6
VK-3 [MogroroBka x | UumuBumy | Otuer 6,485 0,72 7,2
IPAKTUYECKUM | aJIbHOE MIMCBMEHH
pabotam 3a7aHKe bI
Ntoro 3a 2 cemectp 40,5 4.5 45
Hroro 40,5 4.5 45
4. PEKOMEHJAIMUA JJI1 CAMOIIOAI'OTOBKH
4.1 IloaroroBka K JekuusaM. CaMoCTOsITE/IbHOE H3yYeHHE JTUTEPATYPbI
ba3oBb1i1 ypoBeHb
Tema 1. KonnenryajbHble 1 HHGOPMalMOHHbIE MOAEIH HHHOBAIIHOHHBIX IIPOEKTOB
1. Mogenu NHHOBALIMOHHBIX MPOEKTOB
2. VHHOBAaIIMOHHBIE TEXHOJOTHH AJIEKTPOHHON KOMMEPIIUU
3. ApXWTEKTypa UHTEJUIEKTyaJIbHbIX CEPBHCOB
Tema 2. OHTONIOrHYECKHE MO1eIH HHPOPMALTMOHHBIX CHCTEM
4. ®opmanuzanys TpeOOBaHUN K MHHOBAIIMOHHOMY MPOAYKTY
5. CpenctBa pa3pabOTKi HTHHOBAITMOHHBIX PEIICHUN
6. TexHonorun o6pabOTKM 3HAHUN
7. OHTOJIOTMYECKHE MOJIEIM NHHOBALIMOHHBIX MTPOTYKTOB
Tema S. UndpacTpyKrypa NIPOEeKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHBIX peleHui
8. HampaBnenus pa3BuTHsi HHHOBALIMOHHBIX TEXHOJIOTUI
9. IlpoexTpoBaHME MHHOBALMOHHBIX NHXEHEPHBIX PELLICHUI
10. CranpapTu3anys HHXEHEPHOTO IIPOEKTa
Tema 6. HWHcTpyMeHTa/IbHOEe  o0Oecle4eHHe  OHTOJIOTHYECKOI0  MOJAeJIHPOBAHUSA

HH(pOPMALMOHHBIX CHCTEM

11. Ioka3aTenu oreHKH 3¢ (HEKTUBHOCTH MHHOBAIIMOHHOTO PEILICHHS
12. MeTtoap! OLIeHKH SKOHOMUYECKOTO 3P PeKTa BHEAPEHUS MPOEKTa

13. UHcTpyMeHTabHOE 00ecTieyeHre MOJIeTUPOBaHUS IIPOEKTa
14. Pemaktop OHTOJNOTHI
15. SI3b1KM OHTOJIOTMYECKOTO MOJEIUPOBAHMS

I1oBbI1IEHHBIN YPOBEHB

Tema 1. KonuenTyanbume Hu I/IH(l)OpMalII/IOHH])Ie MOAC/IH UHHOBAIIUOHHBIX ITPOCKTOB




1. KonuenryaibHOE MOJEINPOBAHUE HHHOBAIIMOHHOTO MPOIYKTa
2. HudopmanmoHHoe MOJEIMPOBAHNE HHHOBAIIMOHHOTO MPOIYKTa
3. OHTONOrHYECKOe MOJEINPOBAHUE HHHOBAIIMOHHOTO MPOIYKTa
Tema 2. OHTONIOrHYECKHE MO1eIH HHPOPMALTMOHHBIX CHCTEM
4. 1lpuHUIMIBI OHTOJIOTMYECKOIO MOJIEIUPOBAHUS MHKEHEPHOTO ITPOEKTa
5. ApXUTEKTypa OHTOJOTHYECKOW MOJIETM MHHOBAIIMOHHOTO MPOIyKTa
6. TexHomoruu GOJBIIUX JAHHBIX
7. Texnonorum Data mining
Tema S. UndpacTpyKTypa NPOEKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHBIX peleHui
8. ApxuTekTypa npOorpaMMHBIX KOMIIJIEKCOB JUUISl HHXKEHEPHOIO IPOEKTa
9. CranaapTbl IPOEKTUPOBAHUS IPOIPAMMHOT0 00ECIICUeHUSI MHKEHEPHOTO IPOEKTa
10. CrannmapTsl pa3pabOTKu TPOrPaMMHOTO O0ECTIEYEHUST MHKEHEPHOTO MPOEKTa
11. MeTozp! pa3pabOTK1 HHHOBAIMOHHOTO MPOIYKTa
12. IlpuMeHeHne HHCTPYMEHTOB pa3paOdO0TKU HHKEHEPHOTO MPOEKTa
Tema 6. MWHcTpyMeHTa/IbHOEe  o0ecle4eHHe  OHTOJIOTHYECKOr0  MOJAeJIHPOBAHUS
HH(POPMALMOHHBIX CHCTEM
13. MogenupoBaHue CTPYKTypbl HHKEHEPHOTO IIPOEKTA
14. OOBEKTHO-OPHUEHTUPOBAHHOE MOJEIMPOBAHNE HHXEHEPHOTO PEIICHUS
15. IHCTpyMEHTBI MOJEINPOBAHNS HHKEHEPHOTO MPOEKTA

4.2 IloaroroBKka K NpakTH4eCKUM padoram

ba3oBblii ypoBEHb

Tema 1. KonnenryajibHble 1 HHGOPMAIHOHHbIE MO/AeJIH HHHOBAIIMOHHBIX IPOEKTOB

1. ®opmanu3oBaHHbIC MOJIET 3HAHUI

2. Mertoap! uACHTU(UKAINN U KIaCCH(PUKAIIUN 0O0HEKTOB.

3. Mojaenu NHHOBAIMOHHBIX TPOEKTOB

4. HWHTeHCcHOHAT M SKCTEHCUOHAJI MOJIEIH MPOEKTa
Tema 2. OHTOSI0THYECKHE MO/IeJTH HHPOPMALIMOHHBIX CUCTEM

5. TexHonoruu pa3pabOTKH OHTOJIOTHUECKON MOJIEITH

6. Jlexommno3unus v uAeHTUPUKAIUSA 00BEKTa MOJECIUPOBAHUS

7. CTpyKTypa OHTOJOTHUUYECKOW MOJEIH
Tema 3. OHTOJIOTMSA NPEACTABJICHUS JAHHBIX U 3HAHNH B MHHOBAIIMOHHBIX PelICeHUsIX

8. Merobl IpeACTAaBICHUS JaHHBIX U 3HAHUI.

9. CtpykTypa OpeacTaBiICHUs JaHHBIX W 3HAHHI.

10. Mogenu npeacTaBieHus JaHHBIX U 3HAHUH.

11. MeHnTanpHBIE TUArPaMMBbl B paboTe CO 3HAHUSIMH
Tema 4. CemanTHUYeCKOe MOAeJIMPOBAHHE [JAHHBIX W 3HAHUI B TEXHOJOTHAX OO0JBIIKUX
AAHHBIX

12. ®opmanuzanus KOHUENTYaIbHONH MOJIEIH.

13. PensiimoHHOE NpeCTaBICHUE JaHHBIX.

14. CemaHTHUECKUE TEXHOJIOTHUU.

15. CemanTHUeCKOE MOJICTUPOBAHNE JIAaHHBIX U 3HAHUH B TEXHOJOTUSX OOJBITUX JTAHHBIX
Tema S. UndpacTpyKTypa NPOEKTHPOBAHNA HHHOBAMOHHBIX HHKEHEPHBIX pelleHuil

16. TexHOIOTHM HAYYHBIX UCCIICIOBAHUM.

17. Metoanueckoe o0ecriedyeHne HayqHbIX UCCIIeIOBaHUH.

18. MudpacTpykTypa MpOCKTUPOBAHKS MHHOBAITMOHHBIX WHKEHEPHBIX PEIICHUN
Tema 6. HHcTpyMeHTalbHOEe  o0ecnieyeHHE  OHTOJOTHYECKOr0  MOJEJHMPOBAHMS
HH(pOPMALMOHHBIX CHCTEM

19. MamnHa J0ri4ecKoro BeIBOA.

20. Pegaktop onTosnoruii Protége.

21. IlporpammHble TPOAYKTHI Kiacca Triple store.



22. Tlporpammuas peanusauusi SPARQL-untepdeiica
Tema 7. Texnoaornu RDF n OWL
23. PepakTopsl, BU3yaJIn3aTOPbl 1 HHCTPYMEHTBI JIOTHYECKOTO BBIBO/IA.
24. Texnonoruu RDF/RDFS/OWL.
25. ®dopmar npencrasiaenus ganHex RDF/XML
Tema 8. IIpumeHeHre OHTOJIOTHYECKUX MO/AeIeH HHHOBALIMOHHBIX NIPOAYKTOB
26. Cucremsbl MOAJAEPKKH IPUHSTHS PEILICHUN.
277. DKCHEPTHBIE CUCTEMBI.
28. bazbl 3HaHMIA.
29. XpaHunuina 3HaHUM.
30. Cucrembl OOJIBIINX JTAHHBIX.
IToBbI1IEHHBIN YPOBEHB

Tema 1. KonnenrtyanabHbie 1 HHGOPMALMOHHbIE MO/eJIM HHHOBALIMOHHBIX MPOEKTOB
1. Mopenu 1aHHBIX U 3HAHUH
2. ANropuTMbl KIaCCU(PHUKAIIUU U KIaCTEPU3AIIIH.
3. MonenupoBaHie CEMaHTHYECKUX CTPYKTYP
4. ®opmanuzanus JaHHBIX
Tema 2. OHTONIOTHYECKHE MOIeTH MHPOPMAITMOHHBIX CHCTEM
5. TexHONOTUM MPOEKTUPOBAHUS OHTOJIIOTUYECKON MOEIN
6. JlexoMmo3uIus CJI0KHON CUCTEMBI
7. CTpYKTypHBIM aHAJIN3 OHTOJIOTUYECKON MOJEITH
Tema 3. OHTONIOTMS NPeEICTABIEHUS JAHHBIX U 3HAHNUH B MHHOBAIIMOHHBIX PellleHUsIX
8. Meronsl popmanuzanuy JaHHBIX U 3HAHUH.
9. Anroputr™mbl 00paOOTKH JaHHBIX U 3HAHUM.
10. Moaenu xpaHeHus TaHHBIX U 3HAHUM.
11. MeHTanbHbIE TEXHUKH JJIs1 ”THHOBALIMOHHBIX MPOEKTOB
Tema 4. CemaHTHYeCKOe MOAeJMPOBAHUE JAHHBIX M 3HAHUI B TEXHOJOTHSIX OOJbIIMX
JAaHHBIX
12. TexHomorus 00pabOTKK OOJIBIINX JTAHHBIX.
13. Tlpencrapnenue HeOPMATU30BAHHBIX JAHHBIX.
14. CemanTrueckuii aHaiau3 nHGoOpMaIum.
15. Mogenu big data
Tema 5. UndpacTpyKTypa NpoeKTUPOBAHUS HHHOBALIMOHHBIX HHKEHEPHBIX pelleHuil
16. TexHonorMM BU3yalln3alluy HHKEHEPHBIX PELICHUM
17. Metononorus aHanu3a U CHHTE3a CI0KHBIX CUCTEM
18. U pacTpykTypa HHKESHEPHBIX PELICHUN
Tema 6. HHcTpymeHTa/lbHOe  o0ecniedyeHHMe  OHTOJIOTHYECKOI0  MOJAEJIHPOBAHMA
HH(OPMAMOHHBIX CHCTEM
19. Mammuna Java.
20. Penaktops oHTONIOTHIA
21. Tpurrepsl U COOBITUS B AITOPUTMHU3AIUU
22. [IporpamMHas peanusaiusi CJIOXKHBIX aJTOPUTMOB
Tema 7. Texnoaornu RDF 1 OWL
23. IHCTpyMEHTBHI JIOTUYECKOTO BBIBOJIA.
24. Texnonoruu OWL.
25. ®opwmar npeacTaBiaeHus JaHHBIX XML
Tema 8. [IpumeHeHne OHTOTOTMYECKUX MO/e/lell HHHOBAIIMOHHBIX MPOIYKTOB
26. nTennexTyanbHble CEPBUCHI
27. baza 3HaHWI SKCHIEPTHON CUCTEMBI.
28. MainHa BbIBOJIa 3KCIIEPTHONW CUCTEMBI.
29. Data ueHtpsl.
30. CemanTtrueckuii ananm3 big data



4.3 IloaroroBKa K BBINOJHEHHIO CAMOCTOATEIHLHOH padoThI

JI71s1 BBITIOTTHEHUST CAMOCTOSITEIIBHON PaOOTHI CIIEyeT H3yYUTh TCOPETHUCCKUN MaTepHall.
5. TEOPETUYECKHWIN MATEPHAJI

5.1 KOHOEIITYAJIbHBIE U UTH®OPMAIIMOHHBIE MOJAEJIN UTHHOBAILIMOHHBIX
ITPOEKTOB

JlononHuTeNbHBIE TpEeUMyIecTBA NpU padoTe ¢ CEeMaHTHMYECKUMHU JaHHBIMH JaéT
NPUMEHEHHUE OHTOJIOTHYECKUX CTAaHAApPTOB, MO3BOJISIIOIIMX HE MPOCTO MOJIy4daTh WHPOPMALHIO U3
pa3HbIX HUCTOYHHKOB B OJHOM THOKOM U pacumupseMoM ¢opmare, HO U OJUHAKOBO €&
UHTEpIpeTHpoBaTh. IIpu  OHTONIOrMYECKOM MOAEIUPOBAHMU JAHHBIX B CEMaHTHYECKOM
MPEJICTAaBICHUN  HCIONB3YIOTCSl TOHSATHS W OTHOIICHHWS M3 3apaHee  COTJIaCOBAHHOTO
(ompenen€HHOro KakUM-TO CTaHJApPTOM) CHHMCKa IIOHATUH W OTHOIICHUH, ONMCHIBAIOLIETO
HEKOTOPYIO MPEeIMETHYI0 00J1acTh HHXKEHEPHOU cephl (MEXaHUKY, 3JIEKTPUKY, TETUIOTUIPABIIUKY,
CTPOMTENBCTBO, W T.1.). Hampumep, oauH pa3 BBoaATcs NOHATHS "Hacoc", "naeiueHue" wiu
"mogkmroueHue", M Janee yHUBEPCAIbHBIE CCBUIKM Ha TaKHE MOHATHS CTaHAAPTHOIO CIIOBaps-
Te3aypyca HCIOJIB3YIOTCS BCEMH CTOPOHAaMM JUIi ONHCAHUS OOBEKTOB, W3BJICKAEMbIX U3
pPa3HOOOpa3HBIX 0a3 JaHHBIX.

OHnTONOrMYECKast MOJIENb JAHHBIX SBIISETCS COCTABHOM YaCThIO CAMMX JaHHBIX — MOHSITHS
CTaHJAPTHOTO CIOBaps-Te3aypyca (Tak Ha3bIBacMblie '"CIpaBOYHBIC NAHHBIE") UCIIONB3YIOTCS IS
OIMCAHUS CMBICIIA U CIIOCOOOB MCTIOJIb30BAaHMS JAaHHBIX IPU 00pabOTKe X KaK KOMITbIOTEPaMH, TaK
u moapmu. Ilpy HEOOXOAMMOCTH YTOYHHUTH CMBICH TMOJTYYEHHBIX JAaHHBIX MOXHO M3 3apaHee
M3BECTHBIX HMCTOYHUKOB (OMONMOTEK CIPaBOYHBIX JAaHHBIX) M C UCIOJB30BAaHHUEM TEX IXKe
CTaHJIAPTU3UPOBAHHBIX TEXHOJOTMA M HMHCTPYMEHTOB, KOTOpPbIE HCIOJB3YIOTCS Ui OOMeHa
JaHHBIMU

OcHOBaHHbIE Ha OHTOJOTMYECKOM MOJEIMPOBAHUM HMHTETPALMOHHBIE CEMaHTUYECKUE
MOJICNI Ul MHXXCHEPHBIX OOBEKTOB pa3pabaThIBalOTCS Kak Ha OTpacieBOM, TaKk M Ha
MeXIyHapoAHOM ypoBHE. COBpEMEHHBIE PEUICHHs M0 MOJEIMPOBAHUIO JTAHHBIX JIETJIM B OCHOBY
HEUTpaJIbHOW 10 OTHOUIEHWIO K OTAEJIBHBIM MH)XXEHEPHBIM 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 MUCO 15926 "IIpombllieHHBIE
aBTOMATHU3MPOBAHHBIE CHCTEMbl W HUHTerpauus. MHTerpauust JaHHBIX XKU3HEHHOTO LHUKJA JUIS
nepepadaTbIBaOIIMX  MPEANPUSATHHA, BKIOYas He(TAHbIE U Ta30BbIC IPOU3BOICTBEHHbBIE
npeanpusTus').

OTOT CTaHAapT OIpeNeNseT HHKECHEPHYIO OHTOJIOTHIO — OCHOBHBIE THIIBI OOBEKTOB H
OTHOILIEHUH, HUCIOJb3yEMbIX MpPHU MPEACTABICHUN HWH)XXEHEpHOW HH(OpManuu, yHnopsaodruBacT
TEPMHUHOJIOTHIO, HCIOJB3yEMYIO I €€ OpraHu3alud, a TakkKe ONpPENeNseT IPUHIUIbI
paciidpeHHsi CTaHJApPTHOH TEPMHMHOJIIOTMM Yepe3 MeXaHu3M (eaepupoBaHHBIX OUOIHOTEK
CIPaBOYHBIX JaHHBIX. CerofHss MHOTME KpyIHbIE KOMIAHHM YXE NEpPEXOASIT Ha ITOT CTaHAApPT:
komnanun-wiensl Norwegian Oil Industry Association, unensl koHcopuuyma FIATECH,
KpYIHEHIINe MOCTaBUIMKK WHXMHUPUHIOBOTO IPOTPAMMHOIO OO0ECIeUYeHHUs, a TaKXkKe TaKue
poccuiickue kopropamuu, kak ['K «Pocatom» m OAO «PocHedTh», U3ydaroT BO3MOXXHOCTH €r0
UCIIOJIb30BaHUS.

Peanmuzanms cranaapra ISO 15926 B yactn npeactaBiaeHus, XpaHEHHs U JOCTYIA K JaHHBIM
OCHOBaHa Ha MKCIIOJIb30BAaHMM CEMaHTHYECKMX cTaHaapToB koHcopuuyma W3C: RDF, OWL u
SPARQL.

Hcnonp3oBaHne CeMaHTHUECKUX U OHTOJIOTHUECKUX CTaH/IapTOB IIOMOTAaeT HaIaUuTh 0OMEH
U COINOCTaBJICHUE JITaHHBIX, BBISIBJICHHWE KOJUIM3MM M COrJlacOBaHHE MpoTHBOpeurid. JlucuurinHa
paloThI C JAHHBIMU NP TaKOW CTaHIAPTU3ALUH, SBJISIETCS TOpa3lo MEHEe OOPEMEHUTENIbHON, YeM
IPU MHBIX TEXHOJOTMYECKHX pEIICHUsAX, MpeAyCMaTPUBAIOIINX YHU(DUKAIMIO TPOrpaMMHBIX
cpeacTB U uHTepdeiicoB padotel. [Ipu npegocTaBIeHUN CEMaHTUYECKUX JAaHHBIX BO3MOXEH BBIOOD



MEXJy COTJIACOBAHHOW «00IIei» TepMUHONOTHEH (OTpaciieBOl OHTOJIOTHEH) W MPUBBIYHBIMHU
OTJENbHBIM yYaCTHUKaM Ha0opaMu MOHSATHA M ONMUPAIOUIMMHCS Ha HUX (opMaMH OTYETHOCTH.
IIpy »TOM B YacTW TEPMHUHOJIOTUHU, MNPEANUCAHHON (eaepanbHBIMU WM MYHUIUNAIbHBIMU
HOpMaTHUBaMH, KOHTPOJIb HCIIOJIb3yEMbIX TEPMUHOB MOKET OBITH ropa3fo Ooiyiee KECTKUM, YEM B
YacTH, HE OXBAUCHHON CTaHIapTH3alMel: KOHTPOJIb MOXKHO OyAeT OpraHHM30BBIBATH HE TOJBKO
«TJ1a3aMu», HO U C HCIIOJIb30BAHUEM KOMITBIOTEPOB.

B uacTM KOMMYHMKallMM MEXKIYy KOMIIBIOTEpAMH CEMAHTHYECKHE W OHTOJIOTMUYECKHE
JaHHbIE MPUTOJHBI A1 00pabOTKHM HMHCTPYMEHTaMH pPa3HOM CTEHNEHH CJI0OKHOCTH, OT HIMPOKO
pacrpoCTpaHEHHBIX 3JEKTPOHHBIX TAaOMMIl 7O CHEHHAIU3UPOBAHHBIX TI'e€OMH(POPMALMOHHBIX
CUCTEM, CHCTEM ABTOMATH3alMH MPOEKTUPOBAHUS WJIA CUCTEM MHBECTHIIMOHHOTO IUIAHWPOBAHUS.
CeMaHTHYECKHE JaHHBIE C OHTOJOIMYECKOM pa3sMETKOW MOryT TOTOBHUTHCS pa3HBIMH
nporpaMMHbIMH  cpeAcTBaMH. OTKpbIThle (OpMaThl JaHHBIX H30aBISIOT OT HEOOXOAMMOCTH
MOJIb30BATHCS MPOTPAMMHBIM 00ECTIEYEHNEM TOJIBKO OT OHOTO IMOCTABIIHKA.

5.2 OHTOJOI'MYECKHUE MOJIEJIM HTHP®POPMALIMOHHbLIX CUCTEM

[ToHATHE «OHTOJIOTHS» OBLJIO BBEJCHO KaK TepMUH (Gmiocodhun, ¥ HPUMEHSIOCH B
Pa3JIMYHBIX 3HAYCHUAX. B cq)epe KOMIIBIOTCPHBIX HAYK, OHTOJIOTUA ABJIACTCA MOACIIBIO OITMCAHUSA
MHpa, COCTOsiiero W3 Habopa THIIOB, CBOWCTB M B3auMocBsizedl. IlozmpasymeBaercs, 4YTO
OHTOJIOTHYECKHUEC MOACIIN NOJIKHBI OTHOCUTLCSA K pCAJIbBHOMY MHPY.

B 1990 rogy Tom I'pybep (Tom Gruber) BBen CleyIOUIM TEPMHH: OHTOJOTHS — 3TO
onucanue (mogo6Hoe ¢GopManbHON cHenu(UKAN MPOrpaMMbl) KOHLIENITOB M B3aHMMOCBS3E,
KOTOpBIE MOTYT (DOPMalbHO CYIIECTBOBATH JUIS OJHOIO areHTa WM IS COOOILIEeCTBA arcHTOB.
JlaHHOE OmpeeeHHe COOTBETCTBYET IMOHSATHIO HCIONB30BAHUS OHTOJOTHH KaK COBOKYITHOCTH
ompeseleHnii KOHIeNToB, HO Oomee obmiee. Cmycts Tpu roxa, Tom I'pybep oTmeTwi, 4TO
OHTOJIOTHU OOBIYHO IMPUPABHUBAIOTCA K TAKCOHOMHYCCKHNM HCPAPXUAM KJIIaCCOB, OIPCACICHHUAM
KJIACCOB, HO OHTOJIOTHSM HE OTPAaHUYMBAIOTCS JAHHBIMH ()OPMaMH — OHH TaKXKe He JINMUTHUPOBAHBI
B KOHCCPBATUBHBIX OMPCACICHUAX, TO €CTh, OIPEACIICHUAX B TPAAUIUOHHOM JIOTHYECKOM CMBICIIC,
«TEPMHUHOJIOTHH Oe3 100aBICHUs 3HAHUI O MHUPE».

OHTOJIOTUH COCTOSIT U3 CICAYIOLINX KOMNOHEHNOS:

Ocobu. DK3eMIuIsIpsl WK OOBEKTHI. SIBISIOTCS HUKHEYPOBHEBBIMA KOMITOHEHTAMU
OHTOJIOTHH;

Knaccel. AOcTpakTHBIE TpYMIbl, KOJJIGKIMH WM Habopsl 00bEeKTOB. Moryt
NPEACTaBIATh €000 HAOOpBI, KOJJIEKLUWH, KOHIENTHI, MPOrpaMMHBIE KJIACChl, THIIbI
00BEKTOB ¥ TOMY MOA00HOE;

ATpuOyTBHl. ACHEKTbI, CBONCTBA, OCOOCHHOCTH, XapaKTEPUCTUKHU WM MapameTphbl,
KOTOPBIE MOXET UMETh 0OBEKT;

OtnHomenus. CBoiicTBa, O6maronapsi KOTOPHIM KJIacChl U 0COOU MOTYT OBITh CBS3aHbI
MEXy CO0O0ii;

QOyHKIMOHANBbHBIE BbIpakeHUd. KoMIieke CTpykTyp, CHOPMHpPOBAHHBIX U3
OIpEEIIEHHBIX OTHOLIEHH.

Orpannyenusi. @opManbHO YTBEPKIEHHOE ONMCAHUE TOTrO, KAKHE YCIIOBUS JOJKHBI
BBIITOJTHATHCSA JJ1s1 BXOJHBIX JAHHBIX;

[lpaBuma. VYtBepxaenus B ¢Gopme "ecan-to" (MpeAlIeCTBEHHUK-CIEACTBHE),
OMKCHIBAET JIOTMYECKHUE BBIBOJBI, KOTOPbIE MOYKHO W3BJIEUYb U3 YTBEPKICHHUS B
ornpeneneHHol Ghopme;

Axcruombl. YTBepkIeHMs (BKJIOYas IpaBuja) B JIOTMYECKoW (¢opme, BMecTe
COCTaBJISIOIIME OOIIME CBEJACHHS O TOM, YTO OHTOJIOTHS OIMCBHIBAET B CBOEH 00JacTH
IIpUMEHEHHUs. J[aHHOE OIpelereHUe OTIIMYAETCsS OT CTaHAAPTHOIO NMOHMMAaHUS "aKCHOMBI"
TeHepaTUBHON I'paMMaTUKU M (OPMaJbHOM JIOTMKH, TaK KaK 3/1eCh aKCMOMBI BKIIIOUAIOT B



ce0si HE TOJIbKO KOHCTAaTUPYIOIIME YTBEPKICHUS, HO U TEOPHIO, IOJYYCHHYIO U3
AKCMOMATUYECKUX YTBEPKICHUM;

Coo6pitus. [Ipencrapnsitor coboit M3MeHeHUs aTpUOyTOB HIIM OTHOIICHHIA.

I1o ypOBHIO YHUBEPCAIBHOCTH BBIACIISAIOT TPU TUIIA OHTOJIOTHM:

OHTONMIOTMM BEpPXHEro YpoBHS (MeTaoHToJoruu). BHe 3aBucHMMOCTH OT 3ajad
KOHKPETHOM TpeIMeTHON 005acTH, OMHCHIBAIOT o00mue mnoHaTusa. [Ipumepom Takoi
onrosnoruu ciayxkutT WordNet. J[aHHBII TUN OTIWYAETCS] HU3KUM YpPOBHEM JI€TAIBHOCTH,
Hanpumep, UMEIOTCS JIMIIb ONUCAaHUS TEPMHUHOB Ha €CTECTBEHHOM s3bIKE. Takue onucaHus
HE MOTYT OBITh MOHSATHI MAITUHOMN, MEXAY HUMH 3a()MKCUPOBAHBI TOJIBKO CaMbI€ TIPOCTHIE
OTHOLIEHUS;

OnTonornu  mpeaMeTHBIX obnacTeil. JlaHHBII TUN  OHTOJOTMU  ONMHUCHIBACT
OTHOCHUTEJIbHO 00IlMe MOHATHSA A O0ImMX 3aaad. B kakoil-ro Mepe, JaHHbIE OHTOJIOTUU
OTHOCSTCS] K OHTOJIOTHSIM BEPXHETO YPOBHS;

Onronorun npwioxkeHud. ONUCHIBAIOT TOHATHS, 3aBUCSIINE KaK OT MPEAMETHOMN
o0JacTH, Tak U OT PEIIaeMou 3aJauH.

KpOMe OTOr0o, OHTOJIOTMHW PAa3IMYarOTCA II0 CTCIICHU BBIPA3UTCIBbHOCTH. BI)II[GJ'IHGTCH
CHEAYIOLIUI CIIEKTP:

- KOHTpoJiupyeMble cioBap. [IpeacTaBisioT co0oii CIIMCOK TEPMHUHOB;

- Te3aypychl. CBSI3U MEXly TEpMHUHAMU, TAKUE, KAK CHHOHUMBI;

- HeopMalibHas TAaKCOHOMHUS. SIBHasi wuWepapxXxusi, HO OTCYTCTBYET CTpOTroe
HacjeoBaHUEe. DK3EMIULP MOoJAKIacca TaKOW OHTOJIOTHU HE 0053aTENIbHO SIBISIETCS TaKKe
JK3EMIUISIPOM CyIIEpKIIacca;

- popmanbHast TakcoHomus. B ornmume oT HepOpMaIbHONW TaKCOHOMHUH, 3]1€Ch
MPUCYTCTBYET CTPOTOE HACIICIOBAHUE;

- ¢peiimel. [IpencraBnsroT coOoi onmucaHne KJIacCOB U UX CBOMCTB;

Ornucanus KJIaCCOB MOTYT OBITh MTPE/ICTABIICHBI:

- C 3aJIaHHBIMU OT'PAHUYEHUSIMU HA UX CBOMCTBA;

- C IPOCTBIMH JIOTUYECKUMU WJIM MaTEeMaTUYECKUMH OTPAaHUYEHUSIMU Ha CBOWCTBA U
OTHOLLIEHUS,

- CO CJIOYKHBIMH JIOTUYECKUMH OTHOILLICHUSIMH.

B o6miem cirydae, OHTOJIOTHSI ONUCHIBAECTCS CICTYIONTUM HAOOPOM TaHHBIX:

O=<T R P>, (1)

rae 7 — Habop TEPMUHOB MPEIMETHON 00JIaCTH;

R — cemMaHTHYeCKN 3HaYUMBIE OTHOLLIEHNS;

P — onpenenenue QpyHKIMI HHTEPIIPETALIUU.

Pa3paboTka OHTONOTMM HAYMHAETCS C Pa3pabOTKH Te3aypyca; OHTOJIOTHSI SBIISETCS
(dhopmanbHOM TAKCOHOMUEH.

5.3 OHTOJIOT' WS ITPEJICTABJIEHUSA TAHHBIX U 3HAHU B MTHHOBAIIMOHHbBIX
PEHIEHUAX

HedopmanbHO OHTONIOTHS NpEACTaBiIAeT CO0OW HEKOTOpOe OIMMCaHWe B3IJsAa Ha MHUP
MPUMEHHUTEIBHO K KOHKPETHOM 00J1aCTH HHTEPECOB. DTO OMUCAHNE COCTOUT U3 TEPMUHOB U MPABUII
MCIOJIb30BaHUS ATUX TEPMUHOB, OTPAaHUYMBAIOIINX X 3HAYCHHS B paMKax KOHKPETHOM o0sacTu.

Ha ¢opmanbHOM ypoBHE OHTOJIOTHSI - 3TO CHUCTE€Ma, COCTOSIIAs M3 Habopa MOHATHHA M
Habopa yTBepKJIeHUN 00 OSTUX TMOHATUSX, Ha OCHOBE KOTOPBIX MOKHO OIMCHIBATh KIIAacChl,
OTHOIIICHUS, QYHKIIUH U UHIAUBUJIBL.

OmHO W3 caMbIX H3BECTHBIX ompeneneHuid oHTojoruu nan Tom ['pyOep, 3Bydunt OHO
creayronmmM oopazom: OHTOIOTHS - 3TO TOUHAS CTIEHUPUKAIMS KOHIETITYaTU3aIHH.



KoHuenryanuzamuss - 3TO CTpyKTypa pPEaJbHOCTH, paccMarpuBaeMas HE3aBUCHUMO OT
CcJIOBapsi MPeAMETHOM 00J1acTH M KOHKPETHOM CUTYaIINH.

Hanpumep, eciu Mbl paccMaTpuBaeM IPOCTYIO MPEAMETHYIO 001acTh, OMMCHIBAIOILYIO
KyOHMKH Ha CToJIe, TO KOHIeNTyanu3alei SBiseTcss Habop BO3MOKHBIX MOJ0XKEHHH KyOUKOB, a HE
KOHKPETHOE UX PACIOIOKEHUE B TEKYIIM MOMEHT BPEMEHHU.

bonee mo3mnelt Mommdukamueit ompenencHuss ['pyOepa sBIsSETCS TaKoe OIPEACIICHUE:
Onrosorust — 5T0 ¢opmanbHas cHenuduKanus CorjlacOBaHHOW KoHuenTtyanusauuu. llox
COTJIACOBAaHHOW KOHILIETITyaJu3aliel MoJpa3yMeBaeTcs, YTO JlaHHAas KOHIENTyalu3alus He ecCTb
4acTHOE MHEHUE, a ABJISIETCS 00ILel UIst HEKOTOPOM rpyMIIbI JTIOACH.

CdopmynupoBaHo emie JOCTaTOYHO MHOTO pa3HbIX OIpeaeneHuil oHToioruu. Hampumep,
Huxona ['yapuHo orpenenseT OHTOJIOTHIO CleaylomuM obpazom: OHTOJOTHA - 3TO (popmManbHas
Teopusi, OTpaHUYMBAIOLIAs] BO3MOKHbIE KOHLIENTYaIN3alluu MUPA.

Hexotopele omnpeneneHusi 0TpaxaroT CHOCOObI, KOTOPBIMU aBTOPbI CTPOSIT U HUCIHOJIB3YIOT
OHTOJIOTUH, Hampumep: OHTOJIOTUS - 3TO HEpPapXUUECKH CTPYKTYpUPOBAHHOE MHOXKECTBO
TEPMUHOB, OIUCHIBAIOIIMX MPEIMETHYIO0 00JacTh, KOTOPOE MOXKET OBITh HCIIOJIB30BAaHO Kak
UCXOHAs CTPYKTYpa JiIsi 0a3bl 3HAHUI.

Conepxxanue OHTOJIOTHH

OCHOBHBIMU KOMIIOHEHTaMHU OHTOJIOTUU MOTYT SIBJISTHCA:

- KJacchl (MM MOHATHS),

- OTHOLIEHUS (UM CBOMCTBA, aTpUOYTHI),

- pyHKIHH,

- aKCHOMBI,

- OK3eMIUTPHI (MIIM UHIUBHUIBI).

Knaccel nian moHSATHS UCHOIB3YIOTCS B IIMPOKOM cMbicie. [loHsTHeM MoxeT ObITh Ir00as
CYIIHOCTb, O KOTOPOM MOXeET ObITh JaHa Kakas-nubo uHpopmarus. Kmaccel - 310 abcTpakTHbIE
IpyNIbl, KOJUIEKIIMH WU HAaOOpbhl 00BbeKTOB. OHM MOTYT BKJIIOYATh B C€Osl SK3EMIUIAPHI, APyrue
KJIacChl, JTMO0 e COYeTaHusl U TOro, u japyroro. Kiaccel B OHTOJOTHSX OOBIYHO OpPraHU30BaHbI B
TaKCOHOMHIO - HEPAPXUUECKYIO KiIacCU(UKALIMIO MOHATHI M0 OTHOIICHUIO BKItoYeHus. Hampumep,
kyaccsl MyskunHa 1 JKeHIMHa ABIs0TCA MoAKIaccaMu Kiacca UenoBeK, KOTOPBIN B CBOKO OUEPElb
BKJIIOYEH B KJ1acC MIIEKOIIUTAIOIIHE.

OTHOIIEHUS TPEACTABIAIOT TUI B3aUMOJICHCTBUS MEK/Y MOHATUSAMH MPEIMETHOM 00JIacTH.
@®opMalIbHO N -apHbIE OTHOIICHUS ONPEAEIAIOTCS KaK MOJIMHOKECTBO MPOU3BEICHUS N MHOXKECTB!
R € Cl x C2 x ... x Cn. Ilpumep Ounapuoro otHomenusi - otHouienne YACTb-LIEJIOE.
OTHOLIEHUsSI TOXKE MOTYT OBITh OpPraHU30BaHbl B TAKCOHOMHUIO IO BKJIIOUEHUIO; HaIpUMED,
OTHOLIEHUs OBITh OTLOM /Uil U OBITh MaTephlO JUIsI HAa MHOXKECTBE JIIOJEH cojaepkaTcs B
OTHOLICHUU OBITh_POAMTENIEM JUII, KOTOPOE B CBOIO OYEpPEIb COACPKUTCS B OTHOIICHUH
OBbITb_TIPEAKOM JUISL.

@YHKINU - 3TO CHELUAJIBHBIN CIIy4ail OTHOLIEHUM, B KOTOPBIX N -H 3JIEMEHT OTHOLICHUS
OJHO3HAYHO ompenensercs n-1 MNpeamecTBYOUMMUA  3neMeHTaMu. DopManbHO  (YHKLIUHU
ompejensorcs ciaexyronmM  obpazom: F: Cl x C2 x ... x Cn-1 -> Cn. Ilpumepamu
(YHKIMOHAJIBHBIX OTHOIIEHHH SIBJISIOTCS OTHOLIEHUS OBITh MaTEephIO ISl HA MHOKECTBE JIFOJEH,
WIM 1I€Ha TOJEP>KaHHOTO aBTOMOOWIIS, KOTOpas BBIYMCISAETCS B 3aBUCHUMOCTH OT MOJAEIU
aBTOMOOWJISA, 1aThl U3TOTOBJIEHUS U Mpooera.

AKCHOMBI UCHIOJIb3YIOTCS, YTOOBI 3aIIMCaTh BbICKa3bIBaHUs, KOTOpBIE BCerJa UCTUHHBI. OHU
MOTYT OBITh BKJIIOYEHBI B OHTOJIOTHMIO JUISL Pa3HbIX LeJled, Hampumep, Uil ONpeeNeHHs
KOMIUIEKCHBIX OTpaHMYEHUIl Ha 3HAa4YeHWs] aTpUOyTOB, apryMEHTHl OTHOLIEHWH, JUIsI TPOBEPKHU
KOPPEKTHOCTH MH(POPMALIUH, ONTMCAHHON B OHTOJIOTMH, WJIH JUIS BBIBOJA HOBOW MH(OPMAIUH.

B kauecTBe mpumepa TOro, 4To B paMKax OHTOJIOTMM MOHMMAETCS MOJ aKCMOMaMH, MOXKHO
IPUBECTH CJEIYIOIIee MOJ0KEHHE U ero (JOpMalIbHYIO 3alUCh HA SA3bIKE MCUMCICHUS MPEIUKATOB
IIEPBOTO MOPsJIKA:

PaboTHUK, ABIAIOIUICS PYKOBOAUTENIEM MPOEKTa, paboTaET B MPOEKTE.



BBogsrcs nepemennsie E (pabotHuk) m P (pykoBoautens mnpoekta). Torma axcuoma
3aIMKChIBACTCS CIASAYIOLUIUM 00pa3oM:

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

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

Mesu co3nanusi OHTOJIOTHIA

B mnocnennue roasl pazpaboTka OHTOJNOTHM - siBHOE (popMalibHOE OINKCAaHUE TEPMUHOB
NpeIMETHOW 00JacTH M OTHOIIECHHM MeXay HHMH - HEepeXOoAUT U3 Mupa JabopaTopuil Mo
UCKYCCTBEHHOMY MHTEJUIEKTY Ha pabodue CTOJIbI SKCIEPTOB IO MpeAMETHhIM obnacTsaM. Bo
BcemupHOW mnaytuHe WWW oOHTONOrMHM cTaidu OOBIYHBIM siBlIeHHEM. OHTOJIOTMH B CETH
BapbUPYIOTCS OT OOJBIINX TAKCOHOMHUM, KaTerOpU3UPYIOINX BeO-caiiThl (Kak Ha caifre Yahoo!), 1o
KaTeropu3alil MmpoaaBaeMbIX TOBAPOB M MX XapaKTepUCTHK (Kak Ha caiite Amazon.com). Bo
MHOTUX JHUCHUIUIMHAX cedvac pa3pabaThIBAlOTCS CTAaHAAPTHBIE OHTOJOTHH, KOTOPbIE MOTYT
MCTOJIb30BaThCSl AKCHEPTaMHM MO TMPEAMETHBIM 00JacTsM JUIsi COBMECTHOTO HCIOJIB30BAHUS H
aHHOTUPOBaHUs MH(OpPMALIMU B CBOEH 00J1aCTH.

Hanpumep, B 0o6siacT MeAMLMHBI CO3/IaHBl OOJBIINE CTaHIAPTHBIC, CTPYKTYpUPOBaHHbIC
cinoBapu, Takue kak SNOMED wu cemantuyeckas cerb CucreMbl YHU(DUIMPOBAHHOTO
Menumunackoro f3pika (Unified Medical Language System, UMLS). Takxe mMOSBISIOTCS
oOmupHBIe oOmeneneBbie oHTOoNMOTMH. Hampumep, [Iporpamma OOH mo pazButmio (the United
Nations Development Program) u kommanuss Dun & Bradstreet oObeauHmmm ycunus s
pa3pabotku onrtosorun UNSPSC, koTopas mnpenocTaBisieT TEPMHUHOJOTHIO TOBapOB U YCIYyT
(unspsc.org).

Ontonorust omnpenenser OOMMN clIoBaph JUIsl Y4YEHBIX, KOTOPHIM HYXHO COBMECTHO
UCMONb30BaTh ~ MHPOpPMALMIO B  mpeaMeTHOH  oOmactu. OHa  BKIIOYaeT  MAIIMHHO-
UHTepIpeTHpyeMble (OPMYJIIMPOBKM OCHOBHBIX MOHATUN MPEAMETHOM 00JIaCTH U OTHOILEHUS
MEXy HUMH.

[Touemy BO3HHMKaeT MOTPEOHOCTH B pa3pabOTKe OHTONOTHMH? BOT HEKOTOpHIE TPHYUHEI,
KOTOpbIe HUXKE OYIyT pacCMOTpPEHBI OApoOHee:

- Il COBMECTHOTO HCIMOJb30BaHUs JIIOJABMU WM NPOTPaMMHBIMU areHTaMu OOIIero
MOHUMaHMA CTPYKTYpbI HH(OpMaIuy;

- ISl BO3MOYKHOCTH MOBTOPHOT'O MCIIOJIB30BAaHUS 3HAHUH B MPEMETHOM 001acTu;

- U1 TOrO 4TOOBI C/eNaTh JOMYIIEHHUS B IPEIMETHON 001aCcTH SIBHBIMH;

- 711 OT/ICTICHUS 3HAaHUH B TIPEAMETHON 00JIaCTH OT OTEPATUBHBIX 3HAHU;

- JUId aHalIM3a 3HAaHUH B IPEAMETHON 001acTH.

CoBMecTHOE HCIOJIb30BAHME JIFOJIbMU WM MPOrPaMMHBIMU areHTaMH OOIIEero MOHUMaHUS
CTPYKTYpbI MH(OpMAIUK SABISETCS OJHOW M3 Hambosee oOUMX Ienel pa3paboTku oHTojorui. K
MpUMepy, MyCTh HECKOJBKO Pa3IMYHBIX BEO-CAaliTOB coaepkaT MH(OpMALMIO MO MEAUIMHE WU
NPEJOCTABIAIOT HHPOPMALMIO O IUIATHBIX MEIMIMHCKUX YyCIOyraX, OIUIadYMBAaeMbIX depes
WNutepuer. Ecnu 3T BeO-caiThl COBMECTHO HCTONB3YIOT M IMyOJHMKYIOT OJHY U Ty ke 0a30BYIO
OHTOJIOTHIO TEPMHMHOB, KOTOPBIMM OHM BCE IIOJIB3YIOTCA, TO KOMIIBIOTEPHBIE areHTbl MOTYT
U3BJIEKaTh HMHQOpPMAIMIO W3 JTUX pAa3IMYHBIX CalWTOB W HaKaIJIMBaThb €e€. ATEHTBHl MOTYT
UCMOJIb30BaTh HAKOIUIEHHYIO HMH(pOpMAIMIO Ul OTBETOB Ha 3alpOChl MOJIb30BaTeNIeH WM Kak
BXOJIHBIE JTaHHBIE JJISl APYTUX MPUIIOKESHUH.

ObecnieueHre BO3MOXKHOCTH MCIIOJIb30BaHMS 3HAHUM MpPeAMETHONW 00JacTH CTano OJHOM U3
JBUKYUIMX CHJI HEJAaBHETO BCIUIECKAa B M3yueHUU OHToJorui. Hampumep, ans mojeneil MHOTHUX
pa3NUYHBIX TMPEAMETHBIX o0nacTel Heo0XoauMo COPMYIMPOBATH IOHATHE BpPEMEHH. ITO
MIpPE/ICTaBICHNE BKIIOYACT MOHITHE BPEMEHHBIX UHTEPBAJIOB, MOMEHTOB BPEMEHH, OTHOCUTEIbHBIX
Mep BpeMeHU U T.n. Ecnm opHa rpynma ydeHbIX JETaJbHO pa3padoTaeT TaKyl OHTOJOTHIO, TO
JpyTrue MOTYT MPOCTO MOBTOPHO HMCMOJIb30BaTh €€ B CBOMX NpeAMETHBIX obnactsax. Kpome toro,
€CIi HaM HYXKHO CO3/aThb OOJBIIYI0 OHTOJIOTHIO, MBI MOXEM HWHTEIPUPOBATH HECKOJIBKO
CYIIECTBYIOIIUX OHTOJIOTHH, OMUCHIBAIOIIMX YacTH OOJBIION TpEeAMETHON o0iacTh. MBI Takke
MO>KEM MTOBTOPHO HCIIOJIb30BaTh OCHOBHYIO OHTOJIOTHIO, Takyto kak UNSPSC, u pacmmputs ee s
OINHCaHUsl UHTEPECYIOIIel HaC MpeMETHON 00IacTu.



Co3naHue SBHBIX JOMYIIEHUH B NpeAMETHOWH 00JacTH, JIeXKalluX B OCHOBE peasin3allui,
JlaeT BO3MOKHOCTb JIETKO U3MEHHUTD 3T JONYIIEHUS MPU U3MEHEHUH HAIlluX 3HAaHUH O IpeIMETHON
obnactu. XKecTkoe KOAUPOBaHUE MPEAOIOKEHUNA O MUPE Ha A3bIKE IPOTPAMMHUPOBAHMS IPUBOIUT
K TOMY, YTO 3TH HPEIIOJIOKEHUS HE TOJbKO CIOKHO HAWTU W TOHATh, HO U TaKXe CIJIOKHO
U3MEHHUTb, 0COOEHHO HemporpaMMucTy. Kpome Toro, siBHbIe crienn(UKaluy 3HaHUH B IPEMETHON
o0nacTy TOJE3HBl ISl HOBBIX IOJb30BaTeNIel, KOTOpbIE JOJDKHBI Y3HATh 3HAUYEHUS TEPMUHOB
NpeaMeTHON 001acTH.

OTtnenenue 3HaHUM NpeMETHON 00JaCTH OT ONEPaTUBHBIX 3HAHUM - 3TO €lle OJUH BapUaHT
o0I1Iero NMpUMEHEHHsI OHTOJIOTHI. MBI MOXeM omucaTh 33Ja4y KOH()UTYpUpPOBaHUS MPOAYKTa U3
€ro KOMIIOHEHTOB B COOTBETCTBUU € TpeOyeMoii ciennudukamnyei 1 BHEAPUTh IPOrpaMMy, KOTopast
JieNaeT 3Ty KOH(QUTYpaluio HE3aBUCHUMOM OT MPOAYKTa M CaMMX KOMIIOHEHTOB. Ilocie 3Toro Ml
MOKE€M pa3paboTaTh OHTOJOTHIO KOMIIOHEHTOB M XapakTepucTMk OBM u mnpUMEHUTH 3TOT
AJITOPUTM JJIs1 KOHDUTYpUPOBaHUS HecTaHIapTHRIX DBM. MBI Takke MOKEM HCIIONIB30BaTh TOT XKe
QJIITOPUTM JUIsl KOHUTYPUPOBAHUS TUPTOB, €CIIU MBI NIPEAOCTABUM €MY OHTOJIOTHIO KOMIIOHEHTOB
mudra.

AHanu3 3HaHUW B TNpeAMETHON o0JacTh BO3MOXEH, KOrJa HMeeTcs JeKJapaTuBHas
cnieuuuKanys TepMUHOB. POpMabHBIN aHATN3 TEPMUHOB YPE3BBIYAHO IIEHEH KaK IPH IMOIbITKE
MOBTOPHOT'O UCIOJIb30BaHMUs CYIIECTBYIOIIUX OHTOJIOTUM, TaK U MPU UX PACIIUPEHUU.

Yacto oHTONOTMS NMpeIMEeTHOH oOmacTu cama mo cebe He sBisiercs Lenblo. Pa3paboTka
OHTOJIOTUU CPOJHH OIpENIEICHUI0O Ha0opa JAHHBIX U UX CTPYKTYPbI AJISl UCIOIb30BaHUS JAPYTUMU
nmporpaMMaMu. MeToJpl pelieHus 3a1ad, JIOMEHHO-HE3aBUCHUMBbIE NPUJIOKEHUS U NPOTrPaMMHBIE
areHThl MCTIOJIb3YIOT B KAYECTBE JIaHHBIX OHTOJIOIMH U 0a3bl 3HaHUH, IOCTPOEHHBIE HA OCHOBE 3TUX
OHTOJIOTUH.

5.4 UHCTPYMEHTAJIBHOE OBECIIEYEHHUE OHTOJIOI'HYECKOI'O
MOJAEJMPOBAHUSA NTHOOPMALIMOHHbLIX CUCTEM

B npoexkTupoBaHUMM OHTOJOTMI YCIOBHO MOYHO BBIJEIUTh JIBa HAlpaBieHUs, 0
HEKOTOPOTO0 BPEMEHHM pPa3BUBABLIMXCS OTAENIBHO. llepBoe CBA3aHO C MpEICTABIEHUEM OHTOJIOTHHU
Kak (opmanpHOM CHCTEMbl, OCHOBAHHOM Ha MaTeMaTH4YeCKHM TOYHBIX akcuomax. Bropoe
HaIpaBJICHUE Pa3BUBAIOCh B PaMKaX KOMIIBIOTEPHOW JMHIBUCTUKUA M KOTHUTUMBHON Hayku. Tam
owronorws TIOHMMAJIaCh KaK CHCT€Ma aOCTPaKTHBIX IMOHSATHM, CYIIECTBYIOUIMX TOJIBKO B CO3HAHUU
YeJI0BEeKa, KOTOpasi MOXKET OBbITh BBIPaXKEHAa HA €CTECTBEHHOM SI3bIKE (MJIM CPEICTBAMH KaKOH-TO
npyroi cucrteMbl cuMBOJIOB). [Ipu 3TOM OOBIYHO HE JenaeTcsi MPEANOI0KEHUH O TOYHOCTH WU
HENPOTUBOPEYMBOCTH TAKOW CUCTEMBI.

Takum 00pa3oM, CyIIecTBYET JBa ajJbTEePHATHUBHBIX MOAX0/1a K CO3JaHUIO U UCCIIEOBAHUIO
ontonoruii. IlepBelii (popmanbHBIN) OCHOBAaH Ha JIOTHKE (MPEAMKATOB IEPBOIO MOPSIKA,
JNECKPUNITUBHOM, MOJadbHOW U T.M.). BTOpoil (JMHIBUCTUYECKMI) OCHOBAaH Ha M3yYEHUH
€CTeCTBEHHOTO s3blKa (B YaCTHOCTH, CEMAHTUKHM) M TOCTPOSCHHHM OHTOJOTMHA Ha OOJbIINX
TEKCTOBBIX MacCHBaX, TaK Ha3bIBAEMbIX KOPITYCaXx.

B HacTosdmee BpeMs JaHHBIE IOAXOAbI TECHO B3aUMOAECHCTBYIOT. Mner no CBA3EH,
MO3BOJIAIOIINX KOMOMHHUPOBATh COOTBETCTBYIOLIME MeTobl. [loaTomMy uHOrna ObIBaeT CIOKHO
OTACTUTh JIEKCHYECKUE OHTOJIOTMU C 3JEMEHTaMH (HOPMANbHBIX aKCHOMATHK OT JIOTHYECKUX
CUCTEM C BKJIFOUEHUSIMH JIMHIBUCTUYECKUX 3HAHUM.

He3aBucuMo OT pas3auyHBIX TOAXOJOB MOJKHO BBIACIUTH 3 OCHOBHBIX IPHHLHMIA
KJ1accu(huKauu OHTOJIOTHIA:

- 10 cTerneHu (popMaTbHOCTH;

- IO HAIlOJIHEHUIO, COJIEPKUMOMY;

- 110 LIEJIU CO3JaHMUsl.

PaccmoTpuM cooTBeTCTBYIOIIUE KIAaCCU(DPUKAIIMY 110 TIOPSAKY.

Kaaccndpukanus no crenenn popmaibHocTH. ""CrekTp oHTOT0THI"

OOBIYHO JIIOIM U KOMIIBIOTEPHBIE areHThl (MPOrpaMMbl) UMEIOT HEKOTOPOE MpeICTaBICHHE
0 3HAYEHUSX TePMHUHOB. [IporpaMMHbIe areHThl MHOTAA MPEJOCTABIISIOT CIEHU(PUKAIIMIO BXOTHBIX



U BBIXOJHBIX JIaHHBIX, KOTOPbIE TAKXKe MOTYT ObITh UCHOJIB30BAHBI KAK creungunauns rporpammsr. CXOJIHBIM
00pa3oM OHTOJIOTMHM MOTYT OBITh IPUMEHEHBI, YTOOBI IPEOCTABUTh KOHKPETHYIO CHEIM(PUKALIUIO
MMEH TEpMUHOB M 3HAu€HHH TEpPMUHOB. B pamkax 3TOro moHuUMaHus (TA€ OHTOJIOTHUS SIBIISETCS
crenu@uKanueil KOHUENTYalbHOH MOJENHU - romenmyamsaum) CYIIECTBYET MPOCTOP VIS Bapualui.
OTnenbHBIE BUBI OHTOJIOTUI MOTYT OBITh NPEICTaBIICHbl KaK TOUKH HA CIIEKTPE B 3aBUCHUMOCTHU OT
JeTajen uxX peaanu3aluu.

Katanaori Ha ocHoee 1D

CNoBapy TEPMKMHOE
P P Tezaypychl.

HethopMansHble OTHoweHKME «Briwe- Huxe:

TAKCOHOMIAK

PopManeHele
TAKCOHOMIAL

PopMantHele
3K3EMNNAPDE!
CBOWCTBa Ha OCHOBE
tipeEMoE
JrpaHM4eHMA Ha
FHAYEHMA

L3 BHOHKTUMEHEIE KNacCkl,

{JBpaTHeIE CBORCTEA
MpoWzBONEHEIE NOMMYECKME

QOrpaHK4eHIMA

Puc. 2.1. Cnektrp ontonoruid. Kocas yepra pasnaenser CHCTEMBI, NPEAOCTABISIONINE
"4eJI0BEKO-TIIOHATHBIE" (BBIIIE YEPTHI) U ""MAIIMHO-NIOHATHBIE" (HUKE YEPThI) ONUCAHUS

Ha pucynke m3o00pa)keH Tak Ha3bIBA€MbIl CIIEKTP OHTOJIOTHM MO CTEeNeHU (OpMaTbHOCTH
IIPEJICTaBJICHNS, MCIIOJIIb30BAHUIO TEX WM MHBIX CHHTAKCUYECKMX KOHCTpykuui. Kaxpas Touka
COOTBETCTBYET HAJIUYMIO HEKOTOPBIX KIIIOUEBBIX CTPYKTYpP B OHTOJOTHH, OTIMYAIOIIUX €€ OT
Apyrux To4yek Ha crnekTtpe. Kocas uyepra yCJIOBHO OTHENSET OHTOJIOIMM OT JAPYTUX PECYpCOB,
MMEIOLINX OHTOJIOTMYECKUN XapaKTep.

[lepBoil TOUKE Ha CIEKTPE COOTBETCTBYET KOHMIPOIAUPYEMbLIl C/106apb, T.€. KOHEUHBIN
CIHCOK TEPMHUHOB (MPOCTEHIIMM MPUMEPOM SIBIISIETCS KaTajlor Ha OCHOBE HACHTU(UKATOPOB).
Karanorun npeacraBisitoT TOUHYHO (HE MHOTO3HA4yHYIO) MHTEpIpeTaluio TepMuHOB. Hampumep,
KKIBIA pa3, CChUIASCh HA TEPMUH "MamuHa", Mbl OyJIeM HCIOJB30BaTh OJHO U TO K€ 3HAUYCHUE
(cooTBercTByIOIIEE HekoTOopoMmy ID B cioBape), BHE 3aBUCHUMOCTH OT TOTO, O Y€M HJIET peub B
KOHTEKCTE: 0 "CTUpalibHOM MamuHe", "aBroMoOusie" win "Tocy1apCTBeHHON MaiHe" .

Jpyroii cnenuduKanueil OHTOJIOTUU MOXET OBITh 210ccapuil, NMPEACTABISIOMUN coO0i
CIHCOK TEPMUHOB C HUX 3HAUCHUSMHU. 3HAYCHHS OINMCHIBAIOTCS B BHJE KOMMEHTapHeB Ha
€CTECTBEHHOM $I3bIKE. JTO JaeT Oosblie WHPOPMALUHU, TOCKOJIBKY JIIOAM MOTYT MPOYECTh TaKOW
KOMMEHTapUi U MOHATh CMBICT TepMUHa. HTeprnpeTany TEPMHUHOB MOTYT ObITh MHOTO3HAYHBIMHU.
['moccapuu HEMPUTOAHBI JUISI ABTOMATUYECKOH 00paOOTKM MPOTrpaMMHBIMU areHTaMH, HO MOXKHO,
Kak 1 paHee, NpUCBOUTH TepMuHaM ID.

Te3zaypycet HeCyT IOIOJIHUTENbHYIO CEMAaHTHUKY, OIPENEss CBSI3U MEXIY TEpMUHAMMU.
OTHolIeHMs, CBONCTBEHHbIE JJIsi TE3aypycoB: CHUHOHUMHUS, uepapxuyeckoe OmMHOUleHue W
accouuanus. PaHHue mepapxum TepMUHOB, HosBHUBIIMECS B CeTH, ONPENENsIA TEPMHHBI 4YEpE3
orepanuu o0oOUmeHusT U yToyHeHus. Yahoo, Hampumep, BBella HEOOJBIIOE YHCIO KaTeropuii
BEPXHETO YPOBHS, TaKUX, Kak " mpeameTsl oaexkanpl ". 3aTteM " muarthe " onpeaessuioch Kak BHJ
(>keHckoM) oxaexabl. SIBHas uepapxusi Yahoo He COOTBETCTBOBaJla B TOYHOCTH (HOPMAabHBIM
cBoiictBam uepapxudeckoro otHomeHus [IOJAKIIACC-KJIACC. B Ttakux wuepapxusix MOMKET



BCTPETUTHCS CUTYyalHsl, B KOTOPOM JK3EMIUIAP KJIacca-IIOTOMKA HE SIBIISIETCS DK3EMIUISIPOM Kilacca-
npenka. Hampumep, oOmiast kateropus " mpeaMeTsl 0ekKIbl " UMEET MOAKATeropuio " xeHckue "
(xoTopast mokHa Obla OBl OoNiee TOYHO HA3bIBaThCS " KEHCKUE MpeIMeThl OJSKIbl "), a 9Ta
KaTeropus, B CBOI O4Yepellb, BKIIOYAET mojkateropun " akceccyapsl " u " mnatea ". SIcHO, 4TO
akceccyapsl, HarpuMep " Opomu ", He SABIAIOTCA MpEAMETaMM OJICK[bl. 37eCh HE BBIMOJIHACTCS
BakHOe cBoMcTBO oTHOMEHUs [1O/IKJIACC-KIJIACC - TpaH3UTHBHOCTS.

Manee crnenyer Touka @hopmanvHbie MAKCOHOMUU. OTa PA3HOBUIHOCTH OHTOJIOTMH
BKutouaeT ToyHoe omnpeaenenue otHoumeHus [TOAKIIACC-KJIACC (o6o3nauaemoro kak isA ). B
TaKUX CHUCTEMaxX CTPOro COOJIONACTCS MPaH3umueHOCMms OTHOUICHUs 1SA: ecnmu A sBIseTcs
MOJKIACCOM KJlacca B, TO KakImpIM MOAKIACC Kilacca A Takyke SBIISIETCS MOIKIACCOM Kiracca B.
Crporasi mepapxusi KjJaccoB HeoOXoJuMa TpU HCIOJIb30BAaHUHM HACIEIOBAHUS Ul IPOLEAYPHI
JIOTUYECKOT0 BBIBOJIA.

Crnenyromasi TOYKa CIHEKTpa - Hald4Me B OHTOJIOTHYECKOH cucteme (HopMalbHOTO
orHomeHus: DK3EMIUIAP-KIIACC  (o6o3nagaemoro kak isInstanceOf ). Hexotopsie
KJaccu(UKauy BKIIOYAIOT TOJBKO HMMEHa KJIaccoB, APYTHe COep)KaT Ha HUKHEM YPOBHE
sx3eMIuIsipbl (MHAUBUABI). s otHomenus DK3EMITJISAP-KJIACC BbinosiHseTcs Tak Ha3biBaeMast
"HacieTyeMoCTs" BJOJbh OTHOLIEHUS iSA: ecnu A sBIsSeTCS MOJKIACCOM Kiacca B, To Kawxmbrit
AK3EMILUISIp Kilacca A Takke sBIseTCS 3K3eMIULsipoM Kkiacca B. [loaTomy B mpuBeAEHHOM BbIIIE
npumepe " Opor " He MOTYT OBITh MOMEIICHBI B UepapXHM HUXKe " MpeaMeT OJexXbl ", naxe B
MTOAKATErOPUIO " )KEHCKHE MPEAMETBI OAEK/IbI ', WU CTaTh K3EMIUIIPOM 3TON KaTETOPHH.

Jlanee cpeau CTPYKTYpHBIX DJIEMEHTOB MOSBISIOTCS ¢/10mbl. 31€Ch Kilacchl (MHOIAa MX
Ha3bIBAIOT (hpetimamu ) MOTYT UMETh MH(MOpMaIUio 0 ceoticmeax (cromax). Hampumep, kmacc "
MpeIMeT oKl "' MOKET UMeTh cBoiicTBa " 1iena ", " caenan u3 ". CBoiicTBa OBIBAIOT OCOOCHHO
I0JIE3HBIMU, KOT/Ia OHHM OIPEIEICHbl Ha BEPXHUX YPOBHIX UEPAPXUU U HACIIEAYIOTCS MOAKIACCAMHU.
Tak, B moTpebuTenbckoil nepapxuu kiacc " mpoaykT " MOKET UMETh CBOMCTBO " 11eHa ", KoTopoe
MOJTy4aT BCE €ro MOJKIAcCHI.

Bonbmieil BbIpa3sUTENbHOCTHIO 007aJalOT OHTOJOTHM, BKJIIOYAIOIIME OrpaHMYCHHS Ha
o0nacTh 3HAYEHWH CBONCTB. 3HAUEHHUS CBOWCTB OepyTcs W3 HEKOTOPOro MpeaonpeaeseHHOTO
MHOXeCTBa (1IeJIble YHCIIa, CUMBOJIbHbIE KOHCTAHTHI) WM U3 TIOJMHOXKECTBA KOHLIENITOB OHTOJIOTHH
(MHOXECTBO  JK3EMIUIIPOB  JaHHOIO  KJlacca, MHOXECTBO  KjaccoB). MOXKHO  BBecTH
JIOTIOJIHUTENBHBIE OTPAHUYEHMSI HAa TO, YTO MOXKET 3aIlOJIHATH cBOMCTBO. Hampumep, nis cBoiictea "
caenal u3 " kjacca " mpeaMeT OJeK/ bl "' 3HaUeHHUs MOTYT ObITh OIpaHUYEHbI SK3EMIUISIpaMu Kilacca
" martepuan ". Jlerko yBHIETh MpOOJIEMBI, KOTOPbIE MOTYT BO3HMKHYTh B 3TOM ciy4ae NpH
WCTIOJb30BaHUM HECTPOTOM TakcOHOMUHM. Ecin " nyxu " - moToMoOK Kkiacca " nmpeaMer oiexibl "', To
OH YHacJleZlyeT CBOMCTBO " c/ieaH u3 " BMecTe ¢ OrpaHHYeHHeM Ha ero 3HadeHus ("' marepuan ").

B 1ierom ¢ He00X0IUMOCTBIO OMUCHIBAThH 0oJiee CIOXKHbBIE (PAKThl BhIpA3UTENIbHbBIE CPEJICTBA
OHTOJIOTHMM (M €€ CTpyKTypa) ychoxHstoTcsa. Hampumep, MokeT noTpeOoBaThbcs 3aloIHHUTH
3HaYeHHe Kakoro-aubo CBOMCTBa JK3eMIUIApa, MCHOJIb3ys MaTeMaTH4YeCKOe BbIpaKEeHUE,
OCHOBAaHHOE€ Ha 3HAUEHUAX JPYI'MX CBOWCTB JAHHOTO 3K3EMIUISIpA WIN 3HAYEHUSAX CBOWCTB APYTUX
9K3eMIUISIpOB. MHOTHE OHTOJIOTHH MO3BOJISIOT OOBSABIATH ABa M Oojiee Kiacca AU3bIOHKTUBHBIMU
(HemepeceKarlomMUMuUCs). DTO 03HAYaeT, 4YTO Yy JaHHBIX KJIacCOB HE CYUIECTBYET OOIIUX
AK3EMILISPOB.

HekoTtopele s3bIKM ONUCAHMSI OHTOJIOTMH MO3BOJSIOT JE€NaTh MPOU3BOJIBHBIE JIOTMUECKUE
YTBEPKIACHUSI O KOHIIETITAX - AKCUOMBL.

S3piku omucanus oHTojorui, takue kak CycL u Ontolingua, mo3BoJisiioT (hUKCHPOBATH
YTBEPKICHH Ha SI3bIKE JIOTUKH MPEauKaToB rnepeoro mnopsiaka (FOL).

Kaaccndpukanus no nenu cospanus

B pamkax »sToi Kinaccudukanuu BBAENSIOT 4 YpPOBHS: OHTOJIOTHSl TPEACTaBIICHUS,
OHTOJIOTHSI BEPXHETO YPOBHS, OHTOJIOTUS MPEAMETHOM 00JIACTH U MPUKIIaTHAS] OHTOJIOTUSI.

n



OHTOnorunn KOHLIenTyanusaLys
I'Ipep,CTaB.I'IEHMFl CbopMﬂJ'll-‘lBMOB npeacTaeBneHuA
3HaHWA

NOBTOPHO UCNONb3yeMan B

OHTOnorum pasHbiX NpeAMeTHbIX 06nacTAx

BEPXHEro YPOBHS

NOBTOPHO UCNONb3yeMad BHYTPU

OHTonoruu npegMeTHbIX] oAHoW npeameTHol obnacTtu

obnacrten

HeT BOSMOXHOCTH NOBTOPHO

[MpuknagHble
ncnonb3oBaTh

OHTOJTOTHKA

Puc. 2.2. Knaccudukaius OHTOJIOTHIA 1O TIETH CO3TaHMs

OHToOJMI0THS TPEACTABJIEHUS

Ilens ee co3maHusi - ommcarh OOJACTh MPEACTABICHUS 3HAHWUW, CO3MaTh SI3BIK IS
crenu(UKauy IpYyruxX OHTOJOTHHA Ooliee HM3KUX ypoBHeW. lIpumep: omucaHue MOHSATHH sS3bIKA
OWL cpenctBamu RDF / RDFS. B nannom omucaHuu onpenesnsitoTcsl Takue MOHATHS, Kak "kiacc",

nn "nn nn

"OTHOIIICHHE , OrPaHNUYCHUC HA 3HAUCHUC CBOMCTBA , JOMCH ', ,Z[I/IaHa3OH" u T.II.

rdfs:Resource
l
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. Onronorus npeacraBienus s sa3bika OWL
OHTOJI0THSI BEPXHET0 YPOBHS



Ee HazHaueHuwe - B CO3MaHUM €IUHON "MpaBUIHHOK" OHTONOTHH, (PUKCUPYIOIIEH 3HAHUS,
oOmmue s HECKONBKUX TPEIMETHBIX 00JlacTel, 1 B MHOTOKPAaTHOM HCIOJb30BaHUHU JTaHHON
oHTOJOTUU. CyIIECTBYET HECKOJIbKO KpPYIHBIX OHTOJIOTHMI BEPXHETO YPOBHS: cye, norcs, suvo,
onrosorus Jlxxona Cossl (J.Sowa) u npyrue. Ho B 11€10M MOMBITKA CO3/1aTh OHTOJIOTHIO BEPXHETO
YPOBHSI Ha BCE CIIy4ad >KU3HM MOKa HE MPUBEIU K 0KUIAEMbIM pe3ysbTaTaM. MHOTHE OHTOJIOTHUU
BEPXHETO YPOBHS MOXO0XHU JAPYT Ha Apyra. OHU copepKaT OJIHA U T€ K€ KOHIEMNTHI: CYITHOCTD,
SIBIIGHUE, TPOIIECC, 00BEKT, POJib, IPOCTPAHCTBO, BpEMSsI, MaTepHsi, COOBITUE, IEHCTBUE H T.II.

Entity

Subclass-Of
—

Physical [¢——— 20 __ | bstract

Object | | Process| | Quantity | | Altribute | | Class | | Relation | | Propaosition | | Graph | | GraphElement

Puc. 2.4. Bepxuuii ypoenb uepapxuu ontojoruu SUMO

OHnToJI0THS IPEIMETHOM 00J1acTH

pyroe Ha3BaHue - OHTOJOTHsS JoMeHa. Ha3HaueHue cxoxke ¢ Ha3HAUEHHWEM OHTOJIOTUHU
BEPXHEr0 YpOBHS, HO 0O0JacTe HWHTEpeca OrpaHHYeHa OJHOM mpenaMeTHOH oOmacThio (T.H.
JIOMEHOM), HamnpuMep, aBUalUs, MEIUIUHA, KyJIbTypa, AUCTaHIUOHHOE oO0yueHue, WHTepHer-
TexHonmoruk. OHTOJOTHA MpEeIMETHOM obmacTu 0000IIaeT TOHATHS, MCHOJB3YIOIUECS B
HEKOTOPBIX 3aJavax JAOMEHa, a0CTparupysch OT caMuX 3a7ad (Tak, OHTOJOTHS aBTOMOOWJIEH
HE3aBUCHMa OT JIIOOBIX OCOOEHHOCTEH KOHKPETHBIX MapOK MalluH). Bo MHOTMX IUCIMITIMHAX
ceifuac pa3pabaTbiBalOTCA CTaHAAPTHBIE OHTOJIOIMH, KOTOPhIE MOTYT MCIIOJIb30BAThCA IKCIIEPTAMU
[0 TPEIMETHBIM OOJIACTSAM JUIsI COBMECTHOTO HCIIOJIb30BAaHMS U aHHOTHPOBAHUS MH(OpPMAIUH B
CBOEi 00JacTH.

Hanpumep, B o0iacT MeAMLMHBI CO3/1aHBl OOJBIINE CTaHIAPTHBIE, CTPYKTYpUPOBaHHbIE
cnoBapu, Takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CUCTEMAaTHU3UpOBaHHAas HOMEHKJIATypa MEIULUHBl - KIMHUYeckas TepMuHosorud) u UMLS
(Unified Medical Language System - cemantuueckass cerb Cucrembl YHHPHUIIUPOBAHHOTO
Menumuackoro f3pika). Takke mnosBIAOTCA OOIIMpPHBIE OOIIeneneBble OHTOJNOTUH. Tak,
nporpamma OOH mo passututo (United Nations Development Program) wu xommnanus
Dun&Bradstreet o0benuaunm ycunus aias  pazpaborku  oHrtojormn  UNSPSC, kotopas
MIPEIOCTABIIIET TEPMUHOJIOTHIO TOBAPOB U YCIYT (WWW.UNSPSC.OTrg).

IpuknagHass OHTOJIOTHS

Ha3naduenne Takoi OHTOJOTMA B TOM, YTOOBI OMHCATh KOHIENTYaJbHYIO MOJCIb
KOHKPETHOHN 3a7aul WM MpuiokeHus. [IpukiasHbie OHTOIOTHH OMHMCHIBAIOT KOHIIETITHI, KOTOpPbIE
3aBHUCST KaK OT OHTOJIOTUHU 3a/1ay, TaK U OT OHTOJIOTUH MpeaMeTHou obmactu. [Ipumepom moxeT
CIIy’)KUTh OHTOJIOTHS JJISi aBTOMOOMJIEH, CTPOMTENbHBIX MAaTepPHAaOB, BBIYUCIUTEIHLHON TEXHHKH.
Takue oHTONMOTMH cojepkaT HambOojee crnenubuyHyro uHbopmaruio. [Ipumepsl: OHTONOTHH
npoektoB TOVE, Plinius. TOVE (Toronto Virtual Enterprise). Llens npoekra - co3ganue Moaenu
JAHHBIX, KOTOpas J0JDKHA!

- obecnieunTh OOLIYI0 TEPMUHOJIOTHIO Ui NPEAMETHOW OOJIACTH, MPUIIOKEHHUS KOTOPOU
MOTYT COBMECTHO MCIOJIb30BaTHCSl U IOHUMATHCS KaXIbIM YYACTHUKOM OOLLEHUS;

- JaThb TOYHOE W IO BO3MOXKHOCTH HEMPOTHBOPEUMBOE OIPENEICHUE 3HAYCHMS KaKIOTO
TEPMHHA Ha OCHOBE JIOTUKH IEPBOTO MOPSIIKa;



- obecrieunTh 3aJaHME CEMaHTHKH C TIIOMOIIbI0 MHOXECTBA aKCHOM, KOTOpbIE
aBTOMATHUYECKH MO3BOJISIOT MOyYaTh OTBET HA MHOXECTBO BOIIPOCOB O MPEIMETHON 001acTH.

TOVE gnomxHO 00ecneunTh IOCTPOCHHWE WHTETPUPOBAHHOM MOJIENIHM  HEKOTOPOii
MpeIMETHONW 00JIaCTH, COCTOSIIIEH M3 CIEAYIOIIUX OHTOJOTHU: ONepaluii, COCTOSIHUM U BpPEMEHH,
OpraHM3allMH, PECYPCOB, IPOAYKTOB, CEPBUCA, IIPOU3BOICTBA, LIEHBI, KOJINYECTBA.

Plinus. Ilenpto npoekTa sIBiSETCS MOJIyaBTOMAaTUYECKOE U3gleueHue 3HaHUuL U3 TEKCTOB Ha
€CTECTBEHHOM $3bIK€, B YAaCTHOCTH, JUTEPATYyphl O MEXAHWYECKUX CBONCTBAX KEPAMHUYECKUX
MaTepuaioB. Tak Kak TEKCTbl OXBATHIBAIOT IIMPOKHH AHANa30H MOHATUH, TpeOyeTcss MHOKECTBO
MHTETPUPOBAHHBIX OHTOJIOTUM JJIsl OXBaTa TaKMX IOHATUH, KaK KepaMHYECKHE MaTepuaibl U UX
CBOMCTBa, CHOCOOBI MX OOpabOTKH, pa3inuyHble AEPEKThl MaTepuaioB, HaNpuMep, Takue Kak
TpelMHbl W 1Opbl. OHTOJNIOTHSA ONpEAENseT S3bIK, IpPH IOMOLIM KOTOPOTO BBIPAKAETCS
CEMaHTUYECKasl 4acThb CIOBaps.

Kiaaccupukanusi OHTOI0THIA 1O COAEPKUMOMY
CywHocTn, CobbiTnA,

MpocTpaHcTeo, Bpems...

Obwwne
OHTONOMMN

CocTaBneHue pacnucaHuii,
onpegeneHne Lenen,
Knaccudukaums

OHTOnorum
3apav

MHoxecTBa NpeAMETOE: ckanbneni,

[TpeameTHbIE cKaHepb

OHTOINOTrnKn

Puc. 2.5. Knaccudukanust OHTOJIOTHIA TTO COACPKUMOMY

Jannas kimaccudukanys o4eHb MOX0Ka Ha MPEIbIAYIIYI0, HO 3/IeCh aKIIEHT CMeEIaeTcs Ha
pealbHOE COACPKMUMOE OHTOJIOTHH, & HE Ha aOCTPAKTHYIO IIeJTb, TIPECIICTyeMYI0 aBTOPAMHU.

Oobwgue onmonozuu ONKWCHIBAIOT Hawbosee o0OIMe KOHIENTH (IMPOCTPAHCTBO, BpeMs,
Matepus, 0OBEKT, COOBITUE, EHCTBUE W T.J.), KOTOPHIE HE3aBUCUMBI OT KOHKPETHOW MPOOJIEMBI
niu obnactu. B 3Ty kareropuio monagaroT W OHTOJIOTHH NPEICTABICHUS, H OHTOJIOTHH BEPXHETO
YPOBHSL.

Oumonozus, opueHmMupoBaHHas Ha 3a0auy - TO OHTOJIOTHUS, UCIIONIb3yeMass KOHKPETHOU
MIPHUKJIATHON TPOTPAMMOI M COJIeprKaIiasi TEPMHUHBI, KOTOPBIE HCIIOJIB3YIOTCS Tipu pazpadotke 110,
BBITIOJIHSIFOIIIETO KOHKPETHYIO 3a7ady. OHa oTpakaeT crenu@UKy MPHIOKEHUS, HO MOXET TaKKe
COJIep’KaTh HEKOTOphIC OOIIMEe TEPMUHBI (HApUMep, B TpadUUecKOM penakTtope OyayT u
cnenuUUecKre TEPMHUHBI - MMAJTUTPA, THI 3aJJUBKH, HAJTOKEHUE CJIOCB U T.J., H OOIIHE - COXPaHUTh
U 3arpy3uth (aiin). 3aaauu, KOTOPHIM MOXKET OBITh MOCBSIIICHA OHTOJIOTHUS, MOTYT OBITH CAMBIMHU
Pa3HOOOpa3HBIMK: COCTABJICHHUS PpACIIMCAHUsA, OIPEACIICHUE IIeNel, JAMarHOCTHKA, TNpojaxa,
paszpabotka IO, moctpoenue knaccudukamuu. [lpu dTOM OHMORO2UA 3a0auu WCTIONB3YyET
CHEIUAIN3allUI0 TEPMUHOB, TMPEACTABICHHBIX B OHTOJOTHUAX BEPXHETO YpPOBHA (00uwux
OHMOJIO2USX).

Ilpeomemnan onmonozun (WA OHMOAO2USL NPEOMEMOE ) OTIUCHIBACT PEAIbHBIC TPEIMETHI,
YYacTBYIONIME B KaKOW-TMOO JesATeNbHOCTH (Tpou3BOACTBe). Hampumep, 3TO MOXET OBITh
OHTOJIOTHS BCEX YacTeH M KOMIIOHEHTOB CaMOJIETOB omnpeseneHHol Mapku (Boeing) u cBenenus o6
WX MMOCTABIIHKAX, XaPAKTEPUCTUKAX, CIIOCOOE COSTUHECHHMSI IPYT C IPYTOM U T.II.

OHToJsiIoTMH JIA 00padOTKH TEKCTOB Ha eCTeCTBEHHOM s3bIKe. Jlekcuyeckue
OHTOJIOTHH

st Toro 4roObl MPUMEHUTh OHTOJIOTHIO JUJII aBTOMATHYECKON 0OpabOTKH TEKCTOB, B
YaCTHOCTH, JUISA PEIICHUs 3a7a4 WHPOPMAIMOHHOTO TOMCKA, HEOOXOIUMO TMOHSITHSIM OHTOJOTHHU



COIIOCTaBUTh HAOOP S3BIKOBBIX BBIPAKEHUH (CJIOB U CIOBOCOYETAHMI), KOTOPHIMU MOHSATHS MOTYT
BBIPAXKaThCsl B TEKCTE.

[Iponenypa comocTaBieHUs MOHSATHI OHTOJOTHM M S3BIKOBBIX BBIPRXKEHUH MOXET OBITH
OCYIIECTBJIEHA Pa3IUYHBIMU CIIOCO0AMHU.

Bo-niepBbIX, OHTOJIOTHSI MOXKET OBITh C/IEaHa 3apaHee, MMyTeM JIOTHYECKON Kilaccu(uKalu,
a 3aTeM K ee 3JIEMEHTaM MOTYyT ObITh IPUITHMCAHBI SI3bIKOBBIE eqUHUIIBI. Tak, Hanpumep, Jyr Jlenar
(Doug Lenat), pykoBoAHMTEIb HM3BECTHOIO IMpOEKTa B oOyacTH mpenacTtaBieHus 3Hanuii Cyc, B
pamMKax KOTOpOTro Ipeamnojarajoch (popMain3oBaTh 3HAHUS 3/paBOT0O CMbIciIa (common sense) u
UCTOJIb30BaTh MX, B YaCTHOCTH, JJIi OOpaOOTKM TEKCTOB HA €CTECTBEHHOM SI3bIKE, CUMTAET, YTO
y4eT 3Ha4YeHUM CJIOB MOXKET TOJIbKO 3amyTath ('words are often red herrings"), 4ro 3HaueHus cioB
JENAT MHUpP HEOJHO3HAYHO, a JIMHUU JEJIEHUS IPOUCXOIAT M3 CaMblX pa3jIM4YHBIX IPUYMH:
UCTOPUYECKHX, (GU3NOIIOTUYECKUX U T.II.

[Ipennaraercss co3naBaTh OHTOJOTHIO ITYyTEM JIOTMYECKOrO aHanu3a, 'cBepxy-BHM3'. Ilpum
3TOM HUMEHa BBOJUMBIX IOHATHI (KelaTeNbHO) MOJKHBI OTpakaTh T€ MPHU3HAKH, KOTOpbIE
3aJI0)KEHBl B OCHOBY JeleHus. B pesynpTare nosydaroTcs HMMEHAa IOHATHUN J1OCTaTOYHO
IPOMO3/IKME, HEeCTeCTBEHHbIE, C HHUMHU TPYJAHO OIEpPUPOBaTh Kak pa3paboTyukaM, TaK U
BO3MO>KHBIM T0JIb30BaTEISIM.

Hpyras mnpobiema Takoro MOAXO0Ja: MPUIUCHIBAsl S3BIKOBbIE BBIPAXKEHUS JIOTMUYECKU
00OCHOBAHHOW CHUCTEME MOHATHI, MBI ITOJIy4aeM, YTO OJTHO U TO e CJIOBO MOXET COOTBETCTBOBATH
CIIMIIKOM OOJIBIIOMY KOJMYECTBY TaKUX "TIPaBUIbHBIX" MOHSTUN B 3aBUCUMOCTH OT KOHTEKCTa, a
3HAYUT, BOSHUKAET U3JINIIHSS MHOIO3HAYHOCTD JIEKCUYECKON €MHMIIBI.

Kpome Toro, Torna kak HeOOJbIINE OHTOJIOTUM MOTYT OBITH MMOCTPOEHBI METOJOM CBEPXY-
BHU3, pa3paboTKa MOAPOOHBIX OHTOJOTMHA sl peajbHbIX NMPUIIOKEHHH - 3a7aya HETpUBUAIIbHAS.
bonee Toro, BO MHOIMX MpeAMETHBIX OOJACTSIX 3HAHUE, HY)KHOE JJIs PacCHpOCTpaHEHUS U
UHTETpallM, COAEPKUTCA B OCHOBHOM B TeKCTaX. M3-3a BHYTPEHHHX CBOMCTB YEJIOBEYECKOTO
s3bIKa HEMpOCTOM 3ajaueil sIBJISETCs CBsI3aTh 3HAHUS, COJAEp)KAILUECs B TEKCTaX, C OHTOJIOTUSMU,
naxke ecau Obl OblIa TOCTPOEHA MOAPOOHAsT OHTOJIOTUS IPEAMETHON 00IaCTH.

HeKoTophle HMCCenoBaTeNy, Takue Kak M3BECTHbIH OpuraHckumii muHreuct Mopuk Buikc,
CUMTAIOT, YTO "HECMOTpPA Ha TO, YTO BCE ABTOPBHI CTAaTEW IO OHTOJIOTMSIM IOAYEPKHUBAIOT, UTO
MOHATHUS  SBISIOTCA KUPNUYUMKAMU JIOOOH OHTOJOTHMH, Mbl MaHUIYJIUPYeM TMOHATUSIMU
IIOCPEACTBOM CJIOB. BO BCEX OHTONOIMSIX, KOTOPbIE M3BECTHBI, CJIOBA HCIOJB3YIOTCSA IS TOTO,
9YTOOBl NPEACTaBIATh MOHATHUA. (ClenoBaTeNbHO, TO MHOXXECTBO SIBJICHMH B MHUpE, KOTOpbIE HE
BepOanu30BaHbl, HE MOTYT OBITh CMOJEIMPOBAaHBL. MBI MOXXEM OIHUCATh 3TO SBJICHHE Kak
Ownronorudeckyro runote3y Cemnupa-Yopda, To €CTh TO, UTO HE ONMKCHIBACTCS CIOBAMHU, HE MOXKET
OBbITh OTPa’KEHO B OHTOJIOTHH:".

Bropoe HampaBiieHue, KOTopoe 0ObIYHO OOCYKIAETCsl, - ITO YCTAHOBJICHHE COOTBETCTBUI
MEXIy HepapXHUeCKUMH JIeKCHYecKMMH pecypcamu Thrma WordNet m HEKOTOpOil OHTOJIOTHEH.
WordNet-pecypcsl  ONUCHIBAIOT ~ JIGKCHYECKHUE  OTHOIICHUS  MEXIY 3HAUYCHHSIMHU  CJIOB,
IIPEJICTABICHHBIE B BHUJE OTAEIbHBIX €IUHUI] B MEPAPXUUYECKON ceTH - cuncemos. OTHOIIECHUS
MEXIy JIEKCHYECKUMHU €JAMHHULAMU B 3HAYUTEILHOM Mepe OTpa)KaloT OTHOIIEHUS OOBEKTOB
BHEIIIHETO MHpa, MOTOMY TaKHe Pecypchl YacTO pacCMaTpPUBAIOTCS Kak OCOOBIA BHJI OHTOJIOTHH -
JlekcudecKkue WINA JUH2EUCIUYECKUE OHMONI02UMU.

I'maBHOH XapaKTEpPUCTUKON JTMHTBUCTUYECKUX OHTOJIOTHH SBISETCS TO, YTO OHM NPUBS3AHbI
k 3HaueHusM ("are bound to the semantics") sI3bIKOBBIX BbIpaXX€HHH (CJI0B, IMEHHBIX IPYIM U T.IL.).
JIMHrBUCTHYECKHE OHTOJIOTUU OXBAaTHIBAIOT OOJIBLIIMHCTBO CJIOB SI3bIKa M OJJHOBPEMEHHO HMMEIOT
OHTOJIOTUYECKYIO CTPYKTYpY, MNPOSIBISIIOIIYIOCS B OTHOLICHHUSX MEXAy MNoHsATUsIMH. [loaTomy
JIMHTBUCTUYECKHE OHTOJOTMHM MOTYT paccMaTpuBaThCcsl KakK OCOOBIM BHUJ JIEKCHYECKOH Oa3bl
JAHHBIX U OCOOBIN THUI OHTOJIOTHH.

JIMHIBUCTUYECKHE OHTOJIOTUM OTJIMYAIOTCA OT (DOpPManbHBIX OHTOJOTHM IO CTENeHH
dbopmanuzauu. [losTtomy mpenmonaraercd, 4YTO pa3pabOTYMKM TaKOro poja PECypcoB
pa3pabaThIBalOT MEpapXHIO JIEKCHYECKUX 3HAYEHUH eCTECTBEHHOIO f3bIKa, a Ui 0ojiee CTPOroro



ONMCaHMUSA 3HAHUH O MHpe HEOOXOIUMO COMNOCTaBUTh TaKHWE pPECypchl C KaKUMH-THOO
(dbopManbHBIMU OHTOJIOTUSMHU.

Tak, conaepkaHMEM OJHOTO W3 IPOEKTOB SBIISETCS YCTAaHOBJIEHHE OTHOLIEHMH MEXIY
WordNet u EuroWordNet, ¢ ogHoit ctoponsl, u ¢popmansHoit oHTonorueir SUMO - Standardized
Upper Merged Ontology - ¢ npyroil. IIpoekT cocTouT B TOM, YTOOBI YCTaHOBUTH COOTBETCTBUE
Mexay cuHceramu WordNet U MOHSATHUSIMU OHTOJIOTHH, MPU KOTOPOM Kaxkawli cuHceT WordNet
Tu00 HAMPSMYIO COMOCTABISIETCS C TOHSITHEM OHTOJIOTUH, JHUOO SIBISIETCS TUIIOHHUMOM IS
HEKOTOPOTO MOHATHSI MU SK3EMIUISIPOM (3JI€MEHTOM ) MOHSATHSI OHTOJIOTHH.

VYyactHuku apyroro mpoekta - OntoWordNet - cuuTaroT, 4yTO HEIOCTATOYHO MPOBECTH
dbopmasibHYI0 CKIIeliKy pecypca Tuna WordNet u ¢opMambHON OHTOJIOTHH: HEOO0XO0auMa
3HAUUTENIbHAS PECTPYKTYpU3aLUsl HMCXOJHOTO JIEKCHYECKOTOo pecypca. AHalornyHas padora
npoBoauTcsa U B mpoekte Cyc.

Tpertuiét myTh - MOMBITATBCS pa3pabdoOTaTh EAWHBIA pecypc, B KOTOPOM ObLIH ObI
cObanmaHcupoBaHbl 00€ YacTU: CHUCTeMa IMOHATHMA W CHCTeMa JEKCMYEeCKMX 3HAa4eHHH, - 4YTO
3aKJIIOYAETCS B PAasyMHOM pa3felieHUU STUX €IMHUI[ B CO3/1aBAEMOM pECYpCE U aKKypaTHOM
OTHMCAaHUM UX B3auMOCBs3ed. [lompITka Takoro moaxoaa peanmsyercs B oHTodorusax MikroKosmos
n OntoSem.

5.5 TEXHOJIOT'MA RDF 1 OWL. PEJAKTOPBI OHTOJIOT Ui

[Ipu co3nanuu OHTOJOTHHA (KaK M MpPU MPOSKTHPOBAHUU MPOTPAMMHOTO 0OECHCUeHUs MU
HallMCaHUM  3JIEKTPOHHOTO  JIOKyMEHTa)  IeJecOO0pa3sHO  TOJIb30BAaThCs  MOAXOASIIUMU
MHCTpYMEHTaMU. bynem Ha3piBaTh WHCTPYMEHTAJbHBIE HPOZPAMMHbIE Cpedcmed, CO3JAaHHBIC
CTMENUAIBHO ISl TIPOCKTUPOBAHUS, PEAAKTHPOBAHUS W aHajiM3a OHTOJIOTHH, pelaKTOpamu
OHTOJIOTUH.

OcHoBHast @ynxyus mMOOOrO0 perakTopa OHTOJIOTUH COCTOMT B MOAJEPXKKE IMpolecca
Gopmanuzayuu 3naHui M TPEICTABICHUM OHTOJOTMU KakK cneyugpuxayuu (TOYHOTO M TOJIHOTO
OTIFICAHMS).

B GonbumMHCTBE CBOEM COBPEMEHHBIE PEJAKTOPhl OHTOJOIMH MPEAOCTABISAIOT CPEJCTBA
kKoouposanusi " (B cMmbicie "onucanus'") GopMalbHOW MOJENIHM B TOM HJIM WHOM BHje. Hekotopsie
JAal0T  JIOMOJHUTEIbHbIE BO3MOXKHOCTH MO aHAJIW3y OHTOJOIMH, HCIOJB3YIOT MEXaHHU3M
JIOTUYECKOT0 BBIBOJIA.

B sT0it yactu OyayT onucaHbl Hanbosee o0IIMe XapaKTEPUCTUKU PEJAKTOPOB U MPOBECH
WX CpaBHUTENbHBIN ananusz. [lonpobHo paccmaTtpuBaeTcs penaktop Protege.

[Monnep:xuBaeMble peJaKTOPOM (GOpMaTIH3MBbI U (pOpMaThl PEACTABICHUS

[lon ¢hopmanuzmom noHuMaeTcsi TeopeTudeckuil Oasuc, Jexamuid B OCHOBE crocola
NPE/JICTAaBICHNUS] OHTOJOTMYECKUX 3HaHWU. [Ipumepamu (opMalu3MOB MOTYT CIIYKUTh JIOTHKA
npeaukatoB (First Order Logic - FOL), deckpunmuenas noeuxa, ¢peiimosvlie mooenu (Frames),
KOHIIENITYyalnbHble Tpadsl M T.M. DopMaln3M, HUCHOIB3YEMbIH PEJaKTOPOM, MOXKET HE TOJBKO
CYIIECTBEHHO BIHSITh Ha BHYTPEHHHE CTPYKTYpPHl [aHHBIX, HO H ONpEAeNsATh ¢dopmar
NIPEJICTAaBJICHUS WK JIaXKe MOJIb30BaTEIbCKUI HHTEepdeEiic.

@opmam TPENCTABICHUS OHTOJOTMM 33JaeT BHJ XpaHEHUS M CIOoco0 mepenadyu
oHTojornueckux onucanui. Ilox ¢dopmatamu moapa3zyMeBarOTCS  A3BIKUM  MPEJCTABICHUS
ouronoruii: RDF, OWL, KIF, SCL.

Takum oOpa3zom, HekoTopas (opmanbHas Mozaenb npezcrasisercs B popmanmusme FOL u
MOJKET OBITh BhIpakeHa cpenctBamu sizbika KIF.

PenaxkTopbl oHTONOrMH OOBIYHO MOJIEPKUBAIOT PA0OTy € HECKOJIBKUMH (popManu3mMaMu U
¢dbopMaTamu MpeACTaBIEHUs, HO YaCTO TOJIBKO OJMH (opManu3M siBisercs "poanbM" (native) Juist
JAHHOTO pPeJlaKTopa.

QOYHKIIMOHAIBHOCTD PEAKTOPa OHTOJIOTHI

BaxxHOolt XapaKTepHCTUKOM sBIseTCS (PYHKIHMOHAIBHOCTh DPEJAKTOpa, T.€. MHOXECTBO
CIICHApUEB €ro UCTOIb30BaHUSI.

ba3oBerif Habop ¢yHKIMI 00ecTieunBaeT:



paboTy ¢ OJTHUM WM OoJIee MPOeKTaMHU:

COXpaHEHHE MPOeKTa B HY>)KHOM Qopmasin3Me U popmare (3KCIopT);

OTKPBITHE NIPOEKTA;

HUMITIOPT U3 BHENTHETO hopmarTa;

pEelaKTUPOBAaHME METAJaHHBIX MpPOeKTa (B IIMPOKOM CMBICIE: OT HAcCTpOWKH (HopM
pEeAAaKTUPOBAHUS U MPEACTABICHUS TaHHBIX 10 MOJICPKKU BEPCHUM MPOEKTA);

pelakTUpoBaHUEe OHTOJOrMU. HaGop BO3MOXKHBIX JEHCTBUII OOBIYHO BKJIIOYAET CO3/aHUE,
pelaKTHpOBaHHe, YJaJeHUE TMOHSATHM, OTHOIIEHUH, aKCHOM U IMPOYUX CTPYKTYPHBIX 3JIEMEHTOB
OHTOJIOTUH, PEJAKTUPOBAHNE TAKCOHOMUH.

K nonoiaHuTebHBIM BO3MOXHOCTSIM PEIAKTOPOB OTHOCAT MOAJIEPKKY SI3bIKa 3aIIPOCOB (111
IIOMCKa HETPUBHAIBHBIX YTBEP)KIEHUH), aHAJIW3 LEJIOCTHOCTH, MHCIIOJIBb30BAHUE MEXAHMU3Ma
JIOTUYECKOTO BBIBOJA, MOJAEPKKY MHOIOIOJIb30BATEIBCKOTO PEXKUMA, MOIACPKKY YIAICHHOTO
nocrymna yepes MHTepHer.

Crno’xHble HHCTPYMEHTAJIbHBIE CPE/ICTBA

OTH cpelncTBa HYXXHBI JJs TOro, 4YTOOBl HE TOJNBKO BBOAMTH M PEIAKTHPOBATH
OHTOJIOTUYECKYI0 HH(OpPMAIMIO, HO U aHAJW3UPOBATh €€, BBINOJHSAS TUIIMYHBIE ONEpaly Hal
OHTOJIOTUSIMH, HALIPUMED:

evipasnusanue (alignment) OHTOJIOTHH - YCTAHOBKA PA3JIMYHOTO BHAA COOTBETCTBUMA MEXTY
JIBYMSI OHTOJIOTHSIMU JJISL TOTO, YTOOBI OHU MOTJIM MCIOJIb30BaTh HH(POPMALIUIO APYT JIPYTra;

omoopascenue (mapping) OJHOW OHTOJOTHH Ha APYTYIO - HAXOXJECHHWE CEMaHTHYECKUX
CBsI3€l MEX/1y MO00HBIMU AJIEMEHTAMH Pa3HbIX OHTOJIOTUH;

00vedunenue (merging) OHTOJIOTHI - onepanys, KOTopasi o IByM OHTOJIOTHUSM FeHepUupyeT
TPETHIO, 00BEIUHAIONTYI0 HH(POPMALIHIO U3 IEPBBIX JIBYX.

OCHOBHBIE PETAKTOPBI OHTOJIOTHI

Ontolingua

Kpome coOcTBEHHO pejakTopa OHTOJIOTHM, 3Ta CUCTEMA COACPIKUT:

ceteBoil komnoneHT Webster, mpeHa3HAYCHHBIH I OTIpe/IeIeHUs] KOHLIENITOB;

cepep, obecrneunBaronuii 1ocTymn K oHTonorusM Ontolingua no nporokory OKBC (Open
Knowledge Base Connectivity);

Chimaera - uHCTpyMeHTapuil Ui aHaNKU3a U 00bEUHEHNUS OHTOJIOT .

Protege

Oto cBOOOAHO pacmpocTpaHsemas Java-mporpamma, NpeAHa3Hau€HHas ISl TOCTPOEHUS
(co3maHusi, pedakKTUPOBAHUS M MPOCMOTPA) OHTOJIOTHH TOM MM MHOM MpHKIaAHOHN obmactu. OHa
BKJIIOYAET PENaKTOp OHTOJIOTUH, TO3BOJISIONIMM MPOEKTUPOBATh OHTOJOTHH, pPa3BOpadHBast
HEPAapXUUECKYI0 CTPYKTYpy aOCTpakTHBIX M KOHKPETHBIX KJIaccoB M CilOTOB. Ha ocHoBe
chopMupoBaHHOI oHTOJIOTMU Protege mo3BosisieT reHepupoBaTh (GOPMBI MOTYYSHUS 3HAHUM IS
BBEJICHUS DK3EMIUISIPOB KJIACCOB U MOJIKJIACCOB.

JlaHHBIII HMHCTPYMEHT MOAJAEPKUBACT UCHOJIb30BaHUE s3bika OWL u  1mo3Boiser
reepupoBath HTML-10KyMeHTBI, OTOOpaxarolye CTpyKTypy oOHTtosoruil. Ilockosibky oH
UCTIONB3YET (hperMOBYI0 Mooenv npedcmasnenus 3uanui OKBC, 3T0 103BOJIsSET afanTUPOBATh €ro
U JUId peJaKTUPOBaHUS Mojesel mpeaAMeTHBIX o0iacTeil, mpeacTaBieHHbIX He B OWL, a B 1pyrux
¢dopmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS wu t.1mm.). Ilogpo6Hee 00 3TOM
penakrope OyJieT paccka3aHo Jajnee B 3TOH JeKIHH.

DOE

DOE (Differential Ontology Editor) - mnpocroili pemakTop, KOTOPBIH IO03BOJISET
M0JIb30BATENI0 CO3/1aBaTh OHToJoruu. llpomecc crneundukanyu OHTOJOTUU COCTOMT M3 Tpex
JTaroB.

Ha mepBoM 3Tame mosib30BaTeiab CTPOUT TAKCOHOMUIO TOHSATHI U OTHOIICHUH, SBHBIM
o0pa3oM ouepuMBas MO3UIMIO KaXJOTO 3JeMEHTa (MOHATHE) B MEepapXuH. 3aTeM IO0Jb30BaTelb
YKa3bIBa€T, B UeM cHenu(uKa MOHATUS OTHOCHTEIBbHO ero "pomutens"', U B 4eM OTO IOHSATHE
NMoJ00HO MM OTIMYHO OT ero "OpatheB". [losb30BaTeNh MOXKET Takke MPUOABUTH CUHOHHUMBI U
SHIMKJIONEANYECKOE OIpe/IeJIeHHe Ha HECKOJIBKUX S3bIKaX JIJISl BCEX MOHSTUH.



Ha BTOopoM »3Tane 1BEe TakCOHOMHUHM pacCMaTpPUBAIOTCS C pPa3HbIX TOYEK 3PEHHUS.
[Tonb30BaTenb MOKET PaCIIMPUTh UX HOBBIMH O0BEKTAaMHU WM 100aBUTh OTPAHUYEHUS HA 00JaCTH
OTHOLIEHUH.

Ha tpeTthem 3Tare oHTOJIOTHS MOXKET OBITh IIEpEeBE/IeHa HA A3BIK MIPEICTABICHUS 3HAHUIA.

OntoEdit

OntoEdit - wuHCTpyMeHTallbHOE CpencTBO, oOecreuuBarolliee IPOCMOTp, MPOBEPKY U
MoU(UKAIMIO OHTOJIOrHK. OHO MoAepKUBAET sA3bIKU npescTaBieHus onrosnoruu OIL u RDFS, a
TaK)Ke BHYTPEHHMU s3bIK IpenacrasiieHus 3HaHni OXML, ocHoBannbli Ha XML. Kak n Protege,
3TO aBTOHOMHOE Java-IpuiIosKeHHe, HO €ro KOofbl 3aKpbIThl. CBOOOJHO pacnpocTpaHseMasi BepCcHs
OntoEdit Free orpannuena 50 xonuentamu, 50 otHomeHus MU 1 50 SK3eMILIIpamMH.

OilEd

OilEd - aBTOHOMHBIH Trpaduueckuil peJakTOp OHTOJOTHH, pa3pabOTaHHBIM B pamKax
npoekta On-To-Knowledge. On cBoO0aHO pacmpocTpaHsieTcs 1o odmeaoctymaoi aumnensun GPL.
WucTpymMeHT ucnonbsdyeT s npenctaBieHuss oHrtosorui sizeik OIL. B OilEd otcytcrByer
MOJEPKKA DK3EMIUIIPOB KJIACCOB.

WebOnto

WebOnto npezacraisier coboit Java-anmiuer u pa3paboTaH Ais IPOCMOTPA, CO3JIAHHUS U
peNaKTUPOBAaHUS OHTOJOTMH. [l MOIEnuMpOoBaHMS OHTOJIOTMM OH Hcnoib3yeT s3pik OCML
(Operational Conceptual Modeling Language). Ilonp3oBaTens MOMKET CO3/[aBaTh pa3IHYHBIC
CTPYKTYphl, B TOM YHCJIE KJIACChl CO MHOXECTBEHHBIM HaclieloBaHHEM. MIHCTpYMEHT uUMeeT psij
MOJIE3HBIX OCOOEHHOCTEH: MPOCMOTP OTHOIICHWM, KJIACCOB W TPaBHJ, BO3MOXKHA COBMECTHast
paboTa HaJl OHTOJIOTHEH HECKOJIBKHX IMOJIh30BaTEICH.

ODE, WebODE

ODE (Ontological Design Environment) B3aUMOJEUCTBYET C TIOJb30BATCIIIMH Ha
KOHIICTITYaJbHOM YpOBHE, oOecreyrBaeT WX HaOOpOM TaOiuIl JUIsl 3amojHEHUs (KOHLENTOB,
aTpuOyTOB, OTHOIICHUI) U aBTOMaTHYECKH reHepupyeT koA Ha s3bikax LOOM, Ontolingua u F-
Logic. /laHHBII HHCTPYMEHT MOJIyYMJI CBOE pa3BUTHE B peaakrope oHTosnoruit WebODE, koTopblii
nHTerpupyetr Bce cepBucbl ODE B ennHyr apxXuTekTypy, COXpaHsAs CBOM OHTOJOTHMH B
pensinuonHou b/I.

6. YYHEBHO-METOAUYECKOE U THO®OOPMALIMOHHOE OBECIIEYHEHHUE
JUCIUITIJIMHBI

6.1. IlepeyeHb OCHOBHOM M ONOJHUTEIBHON JIUTEPATYPbI, HEOOXOAMMOMH 1JIs1
OCBOCHMSA THCHHUIIIHHBI

6.1.1. IlepeyeHb OCHOBHOM JTUTEPATYPBI

BbapeimeBa A.B., bangua K.B., T'ono P.C., Ilepenepsiee N.W. MuuHoBamuu: YueOGHOE
nocobue / [lox obm. pen. a.3.H., mpod. A.B. bapeimesoii. — 2-¢ uzn. — M.: M3nareiascko-ToproBas
kopnopauus «/lamkos u K », 2018.

6.1.2. IlepedyeHb JOMOJTHUTEIBHOM JTUTEPATYPbI
WNunoBanmonueiii MeHemxmeHT : kype nekuuit / FO.H. Kynakos, T.C. Memepsikosa ;
M-Bo ob6pazoBanus u Hayku Pocc.denepanuu, Mock. roc. yH-T. — Mocksa: MI'CVY, 2019.

6.2. IlepeyeHb y4eOHO-METOAUYECKOTO 00ecIeYeHNsI CAMOCTOSITE/IbHOI PadoThI
00y4aomuXxcs 1Mo JUCUUILIHHE

1. MCTOI[I/I‘-IGCKI/IG YKa3aHud 110 BBITIOJTHCHUIO TPAKTHYCCKUX pa60T o JUCHHMIIIINHE
((I/IH)I(eHepHBIe KEHUCHI: OT MPAKTUYCCKUX 3aa4 K MHHOBAIITUOHHBIM PCUHICHUAM)).

2. MCTOI[I/I‘-IGCKI/IG PCKOMCHAAIUKU JId CTYACHTOB IIO OpraHU3aluun CaMOCTOSTEIbHOMN
pa6OTBI o AUCHHITIIIMHE ((I/IH)KeHepHBIe KEHUCHI: OT MPAKTUYCCKUX 3ada4 K HWHHOBAIMOHHBIM
PCUICHUSAM).



6.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTn UHTepHeT,
H906XOJII/IMI)IX OJA OCBOCHUA JUCIHUIIJIMHDBI

HuTepHeT-pecypcebl:

1. https://www.tks.ru/ - poccuiickuii TaMOKeHHbIN HHPOPMAIIMOHHBIN MOpTas.

2. http://www.ved.gov.ru/ - mopTan BHEUTHEAKOHOMUYECKON HHPOPMAITUH.

OneKTpOHHbIE OMOINOTEYHBIE CUCTEMBI:

3. http://biblioclub.ru/ - YauBepcurerckas 6udbmmnoreka ONLINE.

4. http://www.iprbookshop.ru/ - DnekTponHas OubIHOTEYHAsI CUCTEMA.

5. https://elibrary.ru — Hay4Has 37eKTpoHHAs OUOIMOTEKa

[Ipodeccuonanbhpie Oa3bl TaHHBIX

6. http://www.customs.ru — opunuanbHbii calT degepaibHON TaMOKEHHON CiTyX0b1 PD
7. http://economy.gov.ru - odpunuamIbHEI calT MUHUCTEPCTBA IKOHOMHUYECKOTO Pa3BUTHSI.
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