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BBEJIEHUE

Mertogudyeckue  peKOMEHJALUMU  COAEpXKAaT IepedyeHb TeM C  BOIOpocaMu Ul
CaMOCTOSITENIFHOW ~ MpOpabOTKH, TepedeHb JIabOpaTOpHBIX  paboOT C  BOOpOcaMu  JUIs
CaMOCTOSITENIbHON IIPOPaOOTKHU.

Meroanudeckue ykazaHusl OCBAIIECHBI KypCy «VH)KeHEepHbIE KEHChI: OT IIPAaKTUYECKUX 3a/1a4
K MHHOBAllMOHHBIM pemeHusAM». OnHoN n3 cnoxHenmux 3anad B UT-oTpaciu sBasieTcss ceronss
OpraHu3aiysl B3auMOJCHCTBUS HWH(GOPMAIMOHHBIX CHUCTEM, WCIOJIB3YIOUIMXCS MPU CO3AAHUU U
9KCIUTyaTallud KPYIHBIX IMPOMBIIUIEHHBIX OOBEKTOB (HE(PTAHBIX IUIATHOPM, 3JIEKTPOCTAHIIMM,
XUMHUYECKHX IPOU3BOJCTB, (hapMaleBTHUECKUX NPEANPHUATHS U T.I1.). B MX KU3HEHHOM ITHKIIE
3aHATO MHOXECTBO OpPraHM3ALMMN: NMPOEKTUPOBIIMKH, CTPOUTENM, IOCTABIIMKH OO0OpYyIOBaHUS,
CIy’)KOBl JKCIUTyaTallkd W T. 1., KakJas HUX KOTOPHIX OOBIYHO HCIHOJB3YyeT CBOM Habop
KOMITbIOTEPHBIX CUCTEM M CBOM (DOPMAThI JAHHBIX.

ITo nmanneiM NIST (HauuonanbHbIi MHCTUTYT cTaHaapTtusauuu u texHojoruit CIHIA),
pelieHre npodieM B3aMMOAECHUCTBUS Pa3HOPOAHBIX KOMIIBIOTEPHBIX CHUCTEM IOMOXET WHIYCTPUU
KPYIHBIX KamUTaIbHbIX NpoekToB TOJdbKO B CIIA skoHoMuts 10 16 Mapa. 1ol B TOA.
Bo3MOXXHOCTR JOCTyna M aHainu3a s IIOJIHBIX JAaHHBIX JKM3HEHHOIO IMKJIA CJIOXKHOIO
WH)KEHEPHOTO O00BEKTa CTaja CerogHs 00s3aTeNbHBIM yciIoBHEM 3((EKTUBHOTO YIPABICHHUS €TO0
IIPOEKTUPOBAHUEM M OKCIUIyaTalueil. OTy 3ajady Has3bplBalOT IO-Pa3sHOMY: CO3JaHHE E€AMHOIO
MH(POPMALIMOHHOTO MTPOCTPAHCTBA KU3HEHHOTO LUKJIA, CO3/IaHIe HU(PPOBON MOJICNHN U T. TI.

bonpmmHCTBO pa3paboTUYNKOB WHXEHEPHBIX MH(POPMAaLMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) ucCnonbp3ylOT KJIacCHYECKHE OOBEKTHBIC MOJEIHM JAaHHBIX M Oojiee WU
MEHee CTaHJapTHBIE PEISALMOHHbIE 0a3bl JaHHBIX, OJTHAKO MHOT'OJIETHUE MOMBITKH UX 00bEANHEHUS
Ha enuHOW miardopMe mMmoka 4ro He yhamuch. OTYacTH MPUYUHY TAKOTO IPOBAJa MOXKHO
0OHapyKUTh B OCHOBAX KJIACCUUYECKON PEISILIMOHHON TEOPUU MOACIUPOBAHUS JAHHBIX — B )KECTKHX
TpaHUIAX MEXIy CYIIHOCTAMH, aTpuOyramu u CBsi3AMHU. [lpu oObeAMHEHHMH MHOXKECTBA
PENSLUOHHBIX 0a3 JMaHHBIX OT Pa3HBIX NPOM3BOJUTENEH, Na emé M NpUHAAISKAIIUX Pa3HBIM
X0351€BaM, BBISICHSIETCS, YTO BCE OHU MIPUHUMAIIN Pa3Hble pEIICHUs PU MOJEITUPOBAHUN OCHOBHBIX
HNOHATUI TpeAMeTHONW ob6iacTh. 3ayacTyro OJHO M TO K€ MH)KEHEpHOE IMOHSATHE B OJHON Oasze
JIAHHBIX OYJET COOTBETCTBOBATH UMEHH TAOJIMIIBI, B APYron 0a3e — CoAepKaHUIO SUYEHKH TaOJIHUIIbI,
a B TpeTbel — UMEHHU CTOJIONA TaOIUIIBI.

Kpome Toro, mH)XeHepHbIE [aHHBIE COJIEp)KaT KpalHE pPa3HOPOJHYI0 HH(popMaluo 00
OJTHUX U TeX ke 00beKTaX, B OTINYNE OT «YIPaBICHYECKUX» MU (PMHAHCOBBIX JAaHHBIX. JlaHHBIE O
Pa3HBIX y3J1ax U MOJCUCTEMAaX NMPOMBIIIIEHHOTO0 00beKTa (TpyOorpoBoaax, MEKTPooOOpyI0BaHUH,
CTPOUTENIBHBIX KOHCTPYKLUHMSAX M T.I.) HUMEIOT NPUHLMINAIBHO PA3NIMYHYIO CTPYKTYpYy, a B
HENPEepPhIBHOM MPOU3BOACTBE (HE(PTEXMMHMsSI, HJIEKTPOCTAHLIMM U T.O.) CYIIECTBYIOT COTHHU
HOJCHCTEM M THICSYM Tpynn obopynoBaHus. J[aHHBIE 0 HAcOCE B MHXKEHEPHBIX WH(POPMAIMOHHBIX
cucTeMax BKIOYaroT cBeAcHus u3 cucteM ERP um EAM, cucrem PLM, CAIIP, a Ttaxke
MH(POPMALIHIO O €r0 MPOEKTHBIX TEXHOJIOTHYECKUX PexHMax, 3D-KOMIIOHOBKE, HCTOPUU 3aMEPOB C
€ro JaTYUKOB, MHTEPAKTUBHbIE PYKOBOJCTBA MO MOHTaXXy M OOCIYXKMBaHUIO U MHOTOE JIPYToe.
Hacoc umeer ¢yHKIMOHANBHBIA KOA B MpPOEKTHOM JokymeHTanmuu B cucremax CAIIP u
npuobperaer B EAM cepuiiHblii HOMep, Oyay4yu YCTaHOBJIEHHBIM Ha 00bekTe. MHkeHepHas
uHpopmanus ¢opmupyercss B Karajore mnpousBoautens, B CAIIP s TemioTeXHUYECKUX U
QIIEKTPUYECKUX  CIEHUANbHOCTEH, B CHCTeMax IPOEKTHOTO  YIpaBJIE€HUs, YIpPaBIEHUS
cTpoutenbeTBOM (4D-npoekTupoBanus), u T.11.

Ecnu xaxayro u3 MHXXEHEPHBIX CYIIHOCTEW ONMUCHIBATh PENISIIMOHHON TaOIUIeH, TO Yucio
TaOJMUI pa3HONH CTPYKTYphl COCTaBUT HECKOJIBKO Thicsd. IIpM 3TOM BO3HHUKAIOT NPOOJIEeMBbI
OBICTpOICUCTBUSL TIpH  (POPMYIMpPOBAHWU OOIIEro 3ampoca K HECKOJbKHMM 0a3aM JaHHBIX, B
KOTOPBIX, KaK OTMEUYEHO BBIIIE, MOTJH OBbITh NPHUHATH MPUHIMIIKMAIBHO pa3Hble PELICHHs 10
noBOJy OOBEKTOB M aTpUOyTOB MpeaMETHOW O00JacTH, WM MO TOBOAY OTPaK€HHs] W3MEHEHHUS
00BEKTOB BO BPEMEHHU.



Pemenne mnpoOiieM HWHTErpallid WMHXEHEPHBIX JaHHBIX OKa3aloch Topas3io yrnoOHee
OpPraHU30BBIBATh B PAMKaX CEMAaHTUYECKOTO MOIX0/a K MOJCIMPOBAHHIO TaHHBIX. B paMkax 3Toro
noaxona WHPOpPMALUs TNPEAOCTABISETCS B BUIEC COBOKYMHOCTH CBS3aHHBIX OTHOIICHHSIMHU
cyOBeKTOB W 00BEKTOB (rpada), a He B BHAC NPUBBIYHBIX Tabmwi. Pacmmupsercs cdepa
UCTIOJIb30BaHUS ISl MH)KEHEPHBIX TAHHBIX HauboJiee pacpoCcTpaHEHHOTO TAKOTO MPEICTABICHHS —
crangapta RDF (Resource Description Framework).

3710 1aéT BO3MOXKHOCTH 3((EKTUBHO "CKIIAABIBATh" B OJHY CTPYKTYpPY JIaHHBIC M3 Pa3HBIX
UCTOYHUKOB. ['padoBas cTpykTypa Hambojee yHA0OHA JUIsi TIPEACTABICHUS Pa3HOPOIHOH
WH)XEHEPHOW MHPOpMaLnH, TPeOYyIOIIEeH MOCTOSIHHOTO PAa3BUTHS U YCIOKHEHHUS MOJIETTH TaHHBIX Ha
NPOTSDKEHUM BCETO JKU3HEHHOTO 1ukia. HWHpopmanuss B CEMaHTHYECKOH ¢opMme JIerko
MOTIONTHSACTC M pAacUIMpsieTcs NpU TOSBICHUM HOBBIX HMCTOYHUKOB, 0€3 HE0O0XO0IUMOCTH
byHIaMEeHTAILHOW MepepabOTKH CUCTEMbI XpaHEHUs, KaK B ciydae 0a3 naHHbIX. CeMaHTHUYECKHE
CTaHJAPTHl MOAJIEPKUBAIOT THOKKME U paciiupsieMble HHPOPMALMOHHBIE MOAEIH, T.€. TO3BOJISIOT
O00BEIMHATH 10 MEpe HEOOXOAMMOCTH M MHXCHEPHYIO, U HOPMATUBHYIO, U Teorpaduyeckyro, u
¢uHaHCOBYIO WH(pOpMaIMio, 0€3 OCTAaHOBOK Ha TepepadOTKy WH(OPMAIMOHHOW MOJETH IPHU
KaXIoM pacmupeHur. Dopmbl 1 00bEMBI 00pabaTHIBAEMBIX JTAHHBIX MOTYT YTOYHSTHCS IO MEpe
pa3BuTHs TpeOOBaHMH K HHPOPMAIIUK U POCTa TOHUMAHHS MOTPEOHOCTEH yYaCTHUKOB )KU3HEHHOTO
IUKIIA.

1. HEJb U 3AJJAYU U3YUYEHU S JUCIIUITJIMHBbI

Ilenpt0 OCBOCHHMS IUCHMIUIMHBI «VHXEHEpPHBIE KEWCHI: OT MPAKTHYECKUX 3adad K
WHHOBAIIMOHHBIM PEIICHUSIM» SBJIsieTCA (opMUpOBaHUe HabOpa Mpo(ecCHOHABHBIX KOMITETCHIIUM
Oynymero OakamaBpa MO HampaBieHHI0 mToArotoBkd 19.03.04 TexHonoruss OPOAYKIUU U
OpraHu3aIys 00IIeCTBEHHOTO MUTAHUS

3aauyu OCBOEHUS TUCUUILIMHBL: U3yYE€HUE METOOJIOTUH IIPOESKTUPOBAHUSI MHHOBAIIMOHHBIX
peuieHui, MoJIydeHHe HABBIKOB MPUMEHEHUSI WHHOBAIIMOHHBIX MPAKTHK B 00JACTH WHKEHEPHBIX
pelIeHni MPaKTHYECKUX 3a1a4 NpodeCCHOHATBHON AeSITENFHOCTH.

2. TEMbI CAMOCTOSITEJIbHOM PABOTHI

Ne TeMbI HanmeHnoBaHue TemM JAUCHUIIINHBI, UX KPATKOC COACPIKAHUC O0beMm
qaCoB

2 ceMecTp

Pa3nes 1. KonnenryaabHble OCHOBbBI pa3pa0d0TKH HHHOBALIMOHHOIO

NPOAYKTA

1 Tema 1. KonuenryanbHble 1 HH()OpPMALIMOHHBIE MOJIENH 10
WHHOBAIIMOHHBIX ITPOEKTOB

2 Tema 2. OHTONIOTHYECKHE MOJIETTH HH(POPMAITMOHHBIX CUCTEM 10

Pa3nes 2. UHCTpyMeHTAJIbHBIE CPEeACTBA NPOCKTHPOBAHUS
HHHOBAIMOHHBIX MHKCHCPHBIX peme}mﬁ

5 Tema 5. UHdpacTpyKTypa IpOEKTUPOBAHNS NHHOBAIIMOHHBIX 10
WHKEHEPHBIX PEIICHUN
6 Tema 6. HCcTpyMeHTaIbHOE 0OECTIeYeHNEe OHTOIOTHYECKOTO 15

MOACIINPOBAHUA I/IH(bOpMaHI/IOHHI)IX CHUCTEM

Utoro 3a 2 cemectp 45

Hroro 45




3. TEXHOJIOTUYECKAS KAPTA CAMOCTOSATEJbHOM PABOTHI

OBYYAIOUIETOCHA
Uroroseiii | CpencrBa | OObeM 4acoB, B TOM YHCIIC
. B MPOIYKT u
B un
peani3yeMpIx JEATEILHOCTH gil\:gg;om ;T/IXHOHOF CpC g;glgf;ma;é Bcero
KOMIIETCHIIMH CTYACHTOB paboThI OIICHKH NpernoaBar
eneM
2 cemecTp
VK-3 ITonroroBka k | Koncnekr | CobGecemo | 1,08 0,12 1,2
JCKITUSM BaHUC
VK-3 CamocrostrensH | Korcnexkr | Cobeceno | 32,94 3,66 36,6
o  W3y4cHHE BaHUC
JIUTEPATYphl IO
Temam 1,2,5,6
YK-3 [logroroBka k | MumuBuay | Otuer 6,485 0,72 7,2
MPAKTUYCCKUM | ATBHOE MUChMEHH
pabotam 3a/1aHue BIii
Wroro 3a 2 cemectp 40,5 45 45
Hroro 40,5 4,5 45
4. PEKOMEHJAIUU JJI5S1 CAMOIIOATIOTOBKHA
4.1 TloaroroBKa K JekuusiM. CaMocTosITeIbHOE N3YUeHHE JTUTEPATYPhI
ba3oBbIi1 ypoBeHb
Tema 1. KonnenryaiabHble 1 HHPOPMANMOHHBIE MO HHHOBAIIMOHHBIX MPOEKTOB
1. Mopnenu HHHOBAIMOHHBIX TPOEKTOB
2. VIHHOBaIMOHHBIE TEXHOJOTUH JIEKTPOHHON KOMMEPITUU
3. ApXUTEKTypa MHTEJUIEKTYyalIbHbIX CEPBUCOB
Tema 2. OHTONIOrHYecKHE MOAeIH HHPOPMALMOHHBIX CHCTEM
4. ®opmanuzanusa TpeOOBaHUI K MHHOBAIIMOHHOMY MPOAYKTY
5. Cpenctsa pa3pabOTKi HHHOBAIMOHHBIX PEIICHUN
6. TexHonoruu oOGpabOTKU 3HAHUH
7. OHTOJIOTHYECKHE MOJICIT HHHOBAITMOHHBIX MTPOYKTOB
Tema S. UngpacTpykTypa NpOEeKTHPOBAHNA HHHOBALMOHHBIX HH/KEHEPHBIX pelIeHui
8. Hamparnenus pa3BUTHS MHHOBAIIMOHHBIX TEXHOJIOTHN
9. TlpoexTupoBaHME MHHOBAIIMOHHBIX HHKEHEPHBIX PELICHUI
10. CrarmapTu3anusi HH)KEHEPHOTO TPOCSKTa
Tema 6. MHHcTpyMeHTalbHOe o0ecnedyeHHMe  OHTOJOTHYECKOr0  MOJEJIMPOBAHUS

HH(OPMALMOHHBIX CHCTEM

11. Ioka3zarenu oneHKH Y3PPEKTUBHOCTH HHHOBAIMOHHOTO PEIICHUS
12. MeTo/bl OIIeHKH SKOHOMUYECKOT0 3 ekTa BHEAPSHUS MPOCKTA

13. UHcTpyMeHTanbHOE oOecrieueHrue MOIETMPOBAHUS IIPOEKTA
14. Penaktop oHTONOTHI
15. SI3bIKH OHTOJIOTMYECKOTO MOJIEIINPOBAHUS

IToBbIIIEHHBIN YPOBEHb

Tema 1. KonuenrtyaabHbie 1 HHPOPMAIMOHHbIE MOIeJIM MHHOBAIMOHHBIX MPOEKTOB




1. KoHuentyaabHOE MOEIMPOBAHNE HHHOBALMOHHOIO IPOAYKTA
2. MudopmanroHHOE MOEIMPOBAHNE MHHOBAIIMOHHOTO NTPOJYKTa
3. OHTOJOrHYECKOE MOJCIMPOBAHIE HHHOBAIMOHHOTO MIPOAYKTA
Tema 2. OHTOJIOrHYecKHEe MOIeJ 1M HHPOPMALMOHHBIX CHCTEM
4. 1lpyvHUUIIBI OHTOJIOTUYECKOIO MOJIEIUPOBAHUS HHXEHEPHOTO ITPOEKTA
5. ApPXUTEKTYpa OHTOJOTMYECKON MOJIeIM MHHOBAI[MOHHOIO IIPOIYKTa
6. Texnomoruu GOJBIINX JAHHBIX
7. Texuomoruu Data mining
Tema S. UHdpacTpyKTypa IPOEKTUPOBAHUA HHHOBALMOHHBIX HH/KEHEPHBIX pellleHu
8. ApXUTEKTypa IpOrpaMMHBIX KOMIIJIEKCOB JJIs1 HHKEHEPHOI'O IIPOEKTa
9. CranaapTsl IPOSKTUPOBAHUS IPOTPAMMHOI0 00ECIIEUECHUSI MHKEHEPHOTO MIPOSKTa
10. Crannaptsl pa3paboTKu IPOrpaMMHOT0 00eCIIeYeHHsI UHKEHEPHOT'O MIPOEKTa
11. Metobl pa3paObOTKH MHHOBALIMOHHOTO MTPOIYKTA
12. IlpumeHeHrne HHCTPYMEHTOB pa3pabOTKU HH)KEHEPHOTO IIPOEKTa
Tema 6. MHHcTpyMeHTanbHOe  oO0ecniedyeHHMe  OHTOJIOTMYECKOr0  MOJAEJIHPOBAHMA
HH(OPMALMOHHBIX CHCTEM
13. MogenupoBaH#e CTPYKTYPbl HHKEHEPHOTO TIPOEKTa
14. O6BeKTHO-OPUEHTUPOBAHHOE MOJIEIMPOBAHUE UHKEHEPHOTO PEIIEHUS
15. UHCcTpyMEHTBI MOIETUPOBAHUS MHXKEHEPHOTO ITPOEKTa

4.2 TloaroToBKAa K NPaKTHYECKUM padoTam

ba30BbIi1 ypoBeHb

Tema 1. KonnenryanbHble 1 HHPOPMALMOHHBIE MO/1eJI1 HHHOBALIMOHHBIX MPOEKTOB

1. dopmanuzoBaHHBIE MOJIETH 3HAHUMA

2. MeTtonbl MACHTH(PUKALMKA U KIaCCH(PUKAIIMK 00BEKTOB.

3. Mojen HHHOBAIIMOHHBIX TIPOCKTOB

4. VIHTeHCHOHAN U YKCTEHCHOHAT MOJIETH MPOEKTa
Tema 2. OHTOI0THYECKHE MOAe]IH HH(POPMALMOHHBIX CHCTEM

5. Texuomoruu pa3pabOTKH OHTOJIOTHYECKONH MOJIEIH

6. JlexomMmo3uIus v UACHTHU(PUKAINS 00BEKTa MOJICITHPOBAHS

7. CTpyKTypa OHTOJIOTHYECKON MOJIENH
Tema 3. OHTOI0THS NPEACTABJEHUS JAHHBIX M 3HAHUI B MHHOBAIIMOHHBIX PelIEHUsIX

8. Meronbl npeAcTaBIeHUs JAHHBIX U 3HAHUH.

9. CrpykTypa npeaCcTaBICHHS TaHHBIX ¥ 3HAHHA.

10. Mopenu npeacTaBleHus JaHHBIX U 3HAHUH.

11. MenTanbHbIe UarpaMMBbl B paboTe co 3HaHUSMU
Tema 4. CemMaHTH4YeCcKOe MOJEJMPOBAHME JAHHBIX M 3HAHMHA B TEXHOJIOIMAX O0O0JbIIMX
JAAHHBIX

12. ®opmanu3anus KOHIENTyaTbHOW MOACIH.

13. PensiiinoHHOE TIpeICTaBIICHUE JTAHHBIX.

14. CemaHTHYECKHE TEXHOJIOTHH.

15. CemaHnTHUYECKOE MOICTUPOBAHNE JAHHBIX U 3HAHUH B TEXHOJIOTHUSAX OOIBIINX JaHHBIX
Tema S. UndpacTpyKkTypa NPpOEKTHPOBAHUA HHHOBALMOHHBIX HH/KEHEPHBIX pellleHu i

16. TeXHOJIOTHH HAYYHBIX UCCIICIOBAHHM.

17. Metonudeckoe obecriedeHre HayuHbIX UCCIICIOBAHHIA.

18. UudpacTpykTypa IpOeKTUPOBAHUS NHHOBAIIMOHHBIX WHXEHEPHBIX PEIICHHIA
Tema 6. HHcTpyMeHTa/IbHOEe  oO0ecrie4yeHHE  OHTOJOTHYECKOr0  MOJeJMPOBAHUSA
HHG(OPMALMOHHBIX CHCTEM

19. MarmHa J0r14ecKoro BeIBOA.

20. Pegaxtop oHtosoruii Protégé.

21. IlporpammHbIe TIPOAYKTHI Kjacca Triple store.



22. IIporpammuas peanuzanusi SPARQL-unrtepdeiica
Tema 7. Texnosoruu RDF u OWL
23. Penaktopsl, BU3yalu3aToOpbl © MHCTPYMEHTHI JIOTHYECKOTO BHIBOJIA.
24. Texnonoruu RDF/RDFS/OWL.
25. ®opmar npencrasinenus qaHasx RDF/XML
Tema 8. [IpyuMeHeHre OHTOJIOTMYECKUX MO/IeJieid HHHOBAIMOHHBIX NIPOAYKTOB
26. Cucrembl OAJIEPKKU TPUHATHS PEILICHHA.
27. DKCIEPTHBIC CUCTEMBI.
28. ba3bl 3HAHU.
29. XpaHwnuina 3HaHUH.
30. CucreMsl OOJIBIINX JaHHBIX.
I1oBBIIIEHHBIN YPOBEHb

Tema 1. KonnenryaiabHble 1 HHPOPMALMOHHBIE MO/1eJIM HHHOBAIIMOHHBIX MPOEKTOB
1. Mogaeny faHHBIX ¥ 3HAHUHA
2. ANropuTMBI KJIAaCCH(PHUKAINU U KJIACTEPU3ALIHH.
3. MogenupoBaHue CEMaHTHUYECKUX CTPYKTYP
4. ®opmanuzaius JaHHBIX
Tema 2. OHTOJIOrHYecKHEe MOIe] 1M HHPOPMAMOHHBIX CHCTEM
5. TexHOMOTMU MPOESKTUPOBAHUS OHTOJIOTUUYECKON MOJIEIIN
6. JleKOMIO3UIMS CI0KHON CUCTEMBI
7. CTpyKTypHBIH aHaI13 OHTOJIOTMYECKON MOJenn
Tema 3. OHTOIOrMA MPeICTABIEHUS JAHHBIX M 3HAHUI B MHHOBALIMOHHBIX PellIeHUusIX
8. Meronbl popMaM3avii JaHHBIX W 3HAHUH.
9. Anroputmbl 00paOOTKU JaHHBIX U 3HAHHH.
10. Monenu XxpaHeHHS TaHHBIX W 3HAHUH.
11. MeHTa/bHbIE TEXHUKU JJI1 ”HHOBAIIMOHHBIX MPOEKTOB
Tema 4. CeMaHTH4YeCcKOe MO/JeJMPOBAHME JAAHHBIX M 3HAHMHA B TEXHOJOTHSIX O00JbIIMX
JAAHHBIX
12. TexHOM0THS 00PaOOTKH OOJBITNX JAHHBIX.
13. IlpeacraBienne HepOpMaIM30BAHHBIX JTAHHBIX.
14. CemanTuueckuii aHaiu3 HHGOPMAITUH.
15. Mogenu big data
Tema S. UndpacTpykTypa NpoeKTUPOBAHNSI HHHOBALIMOHHBIX HHKEHEPHBIX pelleHuii
16. TexHOJOTHH BU3yaTu3allii HHXEHEPHBIX PEIICHUN
17. Metomoiorust aHainu3a U CHHTE3a CJIOKHBIX CHCTEM
18. UndpacTpyKkTypa HHKEHEPHBIX pELIeHUI
Tema 6. HHcTpymMeHTa/IbHOe  o0ecrieyeHHe  OHTOJIOTHYECKOT0  MOAeJTHPOBAHUSA
HH(OPMAINMOHHBIX CHCTEM
19. Mammna Java.
20. PenaktopS oHTOIOTUI
21. Tpurrepbl ¥ COOBITHS B aITOPUTMH3AIIAN
22. TlporpaMmHasi peanu3anusi CIOXKHBIX alTOPUTMOB
Tema 7. Texnosoruu RDF u OWL
23. IHCTpYMEHTHI TOTUYECKOTO BHIBOJIA.
24. Texuomoruu OWL.
25. ®dopmar npeacTaBieHus JaHHBIX XML
Tema 8. [IpuMeHeHre OHTOJIOTMYECKUX MO/IeJIeil HHHOBALMOHHBIX NPOAYKTOB
26. VInTennekTyanbHble CEPBUCHI
27. baza 3HaHUI SKCIIEPTHOW CHCTEMBI.
28. MammmHa BbIBO/Ia SKCIIEPTHON CUCTEMBI.
29. Data mieHTpbI.
30. CemanTrueckuii ananus big data



4.3 T1oAroToBKA K BHINOJTHEHHIO CAMOCTOSITEIbHOM PadoThI

JUi1s1 BBIIIOJTHEHUSL CAMOCTOSATENIBHOM paboThI CiieyeT U3YyUUTh TEOPETUUYECKUN MaTepHal.
5. TEOPETUYECKHUI MATEPHAI

5.1 KOHHEIITYAJIbHBIE U UTHOOPMALIMOHHBIE MOJAEJIN THHOBAITMOHHBIX
ITPOEKTOB

JlonoJaHUTENbHbIE MpEeUMylIecTBa INpU paboTe ¢ CEMAaHTHMYECKUMM JAHHBIMU J1aéT
NPUMEHEHHE OHTOJIOTUYECKUX CTAaHAAPTOB, MO3BOJIIONIMX HE MPOCTO MOIY4aTh WHPOPMALUIO W3
pasHbIX HCTOYHMKOB B OJHOM THMOKOM M pacuMpsieMoM ¢opmare, HO M OJIMHAKOBO €€
UHTEpIpeTUpoBaTh. IIpy OHTONOrMYECKOM MOJAEIMPOBAHUU JIA@HHBIX B  CEMAHTHYECKOM
IpPEJCTAaBICHUN UCHOJb3YIOTCS IOHATUS W  OTHOLIGHHWS W3 3apaHee  COIJIaCOBAaHHOI'O
(ompenenéHHOro KaKUM-TO CTaHAApTOM) CHMCKAa IOHATUH W OTHOLIEHWH, OIMCHIBAIOLIETO
HEKOTOPYIO IPEAMETHYIO 001acTh HHKEHEPHOH cdepbl (MEXaHUKY, JIEKTPUKY, TEIUIOTHAPABIHUKY,
CTpOUTENBCTBO, M T.N.). Hampumep, onumH pa3 BBoOAsTCs moHATUA "Hacoc", "naBineHue" wuiam
"mojkiroueHue", U Janee yHMBEpCAJIbHbIE CCbUIKM Ha TAaKHE IMOHATUS CTAaHAAPTHOIO CIOBaps-
Te3aypyca MHCIONb3YIOTCSI BCEMU CTOPOHAMU Ul ONMCAHUS OOBEKTOB, H3BJICKAEMBIX U3
Pa3HOOOpa3HBIX 0a3 JaHHBIX.

OnTONOrMY€ECKasi MOJIENb JIaHHBIX SBJIETCS COCTAaBHOM YacThIO CaMHUX JIAHHBIX — HMOHSTHUS
CTaHJApTHOIO ClIOBaps-Te3aypyca (Tak Ha3blBaeMble "CIpaBOUYHBbIE JAHHBIE") UCHOIB3YIOTCS IS
OIMCAHUS CMBICIIA U CIIOCOOOB MCIIOIb30BAHUS TaHHBIX IIPU 00pabOTKE UX KaK KOMIIBIOTEPAMHU, TaK
u moapMu. Ilpu HEOOXOIMMOCTH YTOYHUTH CMBICI IOJYYEHHBIX IaHHBIX MOXKHO W3 3apaHee
M3BECTHBIX HMCTOYHUKOB (OMOIMOTEK CHIPaBOYHBIX MJAaHHBIX) M C HCIOJIB30BAHUEM TEX JKe
CTaHJAPTU3UPOBAHHBIX TEXHOJOTUI M MHCTPYMEHTOB, KOTOPbIE MCIIOJIB3YIOTCS [UId OOMeHa
JaHHBIMU

OcHOBaHHbIE HA OHTOJOIMYECKOM MOJIETUPOBAHUM HHTETPALMOHHBIE CEMaHTHYECKHUE
MOJIETM JUIsl WHXXEHEPHBIX OOBEKTOB pa3palaThIBalOTCS KaK Ha OTpacileBOoM, TakK M Ha
MEXIYHapOAHOM ypoBHE. COBpEMEHHBIE PEUICHHS 110 MOJAEIUPOBAHUIO JIaHHBIX JIETJIU B OCHOBY
HEUTpaJbHOW MO OTHOLIEHWIO K OTJEIbHBIM HMHKEHEPHBIM CHUCTEMaM MOJIENM JAHHBIX CTaHJapTa
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 JKU3HEHHOTIO LMKIA IS
nepepabaThIBAlONINX MPENNpUATHH, BKiIoYas He(QTAHblE W Tra30Bble IPOU3BOJCTBEHHbBIC
IpeanpusaTus”).

OTOT CTaHAApPT ONpENeNseT WH)XEHEPHYIO OHTOJIOTMI0 — OCHOBHBIE THIIBI OOBEKTOB U
OTHOILEHHUH, HCMONb3YEeMBbIX INpPH MPEACTABICHUU HHXXEHEPHONH HH(pOpMAlUU, YHNOPSA0YHUBAET
TEPMHHOJIOTHIO, HCIHOJB3YEMYIO s €€ OpraHu3aluy, a TakKkKe ONpeleNsieT MNPUHIUIIBI
pacuIMpeHusl CTaHAAPTHON TEPMHHOJIOTUM Yepe3 MEeXaHM3M (elepupoBaHHBIX OMOIMOTEK
CIPaBOYHBIX JaHHBIX. CerofHss MHOTHE KPYIHBbIE KOMIIAHUU YyXe€ MEepexoJsIT Ha 3TOT CTaHAapT:
kommanuu-wiensl Norwegian Oil Industry Association, unensl koHcopuuyma FIATECH,
KpyIHEHIINe TOCTaBIIMKYM WH)XXMUHUPUHTOBOTO IPOTPAMMHOIO OOECIeYeHMs, a TakkKe TaKue
poccuiickue kopropanuu, kak 'K «Pocarom» 1 OAO «PocHedTb», U3y4atoT BO3MOXKHOCTH €TI0
MCIIOJIb30BaHUS.

Peanuzanus crannapra ISO 15926 B yacTu npencraBieHus], XpaHEHUS U JOCTYyNA K JaHHBIM
OCHOBaHa Ha WCIOJIb30BAaHWH CEMAHTHMYECKUX cTaHaapToB KoHcopuuyma W3C: RDF, OWL u
SPARQL.

Hcnonb30BaHre ceMaHTHUECKUX U OHTOJIOTMYECKUX CTaHJAapTOB [TOMOTaeT HajJaJAuTh OOMEH
U COINOCTAaBJIECHHUE JIAaHHBIX, BBISIBICHHE KOJUIM3MI M COIVIaCOBaHUE NPOTHBOpeuMid. /lucruruimza
paboTHI ¢ JAHHBIMH TIPH TaKOW CTAaHIAPTHU3AINH, SIBISIETCS TOPa3a0 MEHEe OOPEMEHUTEIHHOM, YeM
OpU UHBIX TEXHOJIOTUYECKUX pEIIeHUsIX, MPEeAyCMaTPUBAIONUX YHU(DUKALUIO HPOTPaMMHBIX
cpencTB U uHTepdeiico padotel. [Ipu npegocTaBieHn ceMaHTUYECKUX TaHHBIX BO3MOXKEH BBIOOP



MEXJy COTJIACOBAHHOM «0OIIei» TepMUHOJOTHEH (OTpacieBOil OHTONOTHEH) W TPUBBIYHBIMU
OTJENIbHBIM YYaCTHMKaM Ha0OpaMy IMOHATUH W ONUPAIOIIMMUCS Ha HUX (OpMaMU OTUYETHOCTH.
[Ipy 3TOM B YacTH TEPMHUHOJOTHH, HpPEANHCAHHOW (enepaabHbIMU WM MYHHLIUNAIbHBIMA
HOpPMAaTHBaMH, KOHTPOJIb UCIOJb3YEMbIX TEPMUHOB MOXKET OBITh ropazfio Oojiee KECTKUM, UYeM B
4acTH, HE OXBAUYE€HHOH CTaHAAapTH3alUeil: KOHTPOJIb MOKHO OYIET OpraHU30BBIBATH HE TOJBKO
«TJ1a3aMu», HO U C UCIIOJIb30BaHUEM KOMITBIOTEPOB.

B 4Wactm KOMMyHHKanMM MeXAy KOMIIBIOTEpAaMU CEMAHTUYECKUE U OHTOJIOIMYECKHE
JJAaHHbIE TNPUTOJHBI Ui 0OpaOOTKM MHCTPYMEHTAMH Pa3HOM CTENEeHM CI0KHOCTHU, OT LIMPOKO
pacrpoCTpaHEHHBIX 3JEKTPOHHBIX TaONHMIl [0 CHEHUATU3UPOBAHHBIX TI'e€OMH(POPMAIMOHHBIX
CUCTEM, CHUCTEM aBTOMAaTH3alUU IIPOEKTUPOBAHUS WM CUCTEM MHBECTULIMOHHOIO IUIAHUPOBAHUA.
CeMaHTHYECKME JaHHBIE C OHTOJOTMYECKOW pPAa3METKOM MOTYT T'OTOBUTBHCS  Pa3HbIMHU
IporpaMMHbIMU  cpefcTBaMu. OTKpbITbIE (OopMaThl JaHHBIX H30aBJIAIOT OT HEOOXOAUMOCTH
M0JIb30BATHCS IPOTPAMMHBIM 00ECTIEYEHUEM TOJIBKO OT OJJHOT'O TIOCTABIIUKA.

5.2 OHTOJIOI'MYECKHUE MOJAEJIM THOOPMAIIMOHHBIX CUCTEM

[TonsiTe «OHTONOTHS» OBLIO BBEICHO Kak TEepMUH (GUIOCOPUH, W MPUMEHSIIOCH B
pa3IMYHBIX 3HAUCHUSX. B chepe KOMIBIOTEPHBIX HAYK, OHTOJIOTHS SIBJISCTCS MOJICIIBIO OIHCAHUS
MHUpa, COCTOALIEr0 U3 Habopa THIIOB, CBOMCTB M B3aumocBsaszeil. IlogpasymeBaercs, 4To
OHTOJIOTHYECKUE MOJICNHU JJOJDKHBI OTHOCUTBCS K PEAIbHOMY MHPY.

B 1990 rogy Tom I'py6ep (Tom Gruber) BBen ciiepyrommii TepMUH: OHTOJOTHS — 3TO
omucanue (moxoOHOoe (GopManbHON crenudUKanuy MPOrpaMMbl) KOHLENTOB M B3aWMOCBS3CH,
KOTOpbIe MOTYT (OpMajbHO CYHIECTBOBAThH IS OJHOTO areHTa WM Ul COOOIIECTBAa areHTOB.
JlaHHOE OIpe/ie/ieHHEe COOTBETCTBYET IOHATHIO HCIOJIb30BAHUS OHTOJIOTHH KaK COBOKYITHOCTH
oTpeneNieHnii KOHLEeNToB, HO Oonee oOmee. Cmycts Tpu roga, Tom ['pybGep ormerwmi, dro
OHTOJIOTMU OOBIYHO MPUPABHHUBAIOTCS K TAaKCOHOMHYECKHM HEPApXUsIM KJIACCOB, OMPEICICHUSIM
KJIaCCOB, HO OHTOJIOIUAM HC OIpaHUYMUBAIOTCS JaHHBIMU (1)OpMaMI/I — OHHM TaKKC HC JIMMHUTHPOBAHbL
B KOHCEPBAaTHBHBIX OIPENEICHHSX, TO €CTh, ONPEACICHUSIX B TPAAUIMOHHOM JIOTHYECKOM CMBICIIE,
«TE€PMHMHOJIOTHH 0e3 100aBIeHMs 3HAHUI 0 MUPE».

OHTOJIOTUH COCTOST U3 CICAYIOLINX KOMNOHEHMOS:

OcoOu. Dx3eMIIsipbl WM OOBEKTHI. SIBISAIOTCS HUKHEYPOBHEBBIMH KOMIIOHEHTAMHU
OHTOJIOTUH,

Krnaccel. AOcTpakTHble Tpynmbl, KOJUIEKIIMM WM HAO0Opel O0O0BEKTOB. Moryt
NpEJICTaBIATh COOON HAaOOpbI, KOJUJIEKIMHM, KOHIIENTHI, HPOrpaMMHbBIE KIJIACChI, THIIbI
00BEKTOB ¥ TOMY ITOA00HOE;

ATpuOyThl. ACHEKTBHI, CBOICTBAa, 0COOEHHOCTH, XapaKTEPUCTUKU WM TapaMeTphl,
KOTOpBIE MOXKET UMETh OOBEKT;

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

OyHKIMOHATBHBIE BbhIpakeHUs. KoMruiekc cTpykTyp, c(OpMHpPOBAHHBIX U3
OITPEJICIICHHBIX OTHOILLIEHUM.

Orpanndenusi. @opManbHO YTBEP)KJIEHHOE ONHCAHUE TOrO, KAKUE YCJIOBHSI JTOJIKHBI
BBITIOJIHATHCS JJIs1 BXOJIHBIX TAHHBIX;

[IpaBuna. VYt1BepxaeHuss B Qopme '"ecnu-to" (IpenuIeCTBEHHUK-CIEACTBHE),
ONMKCHIBAET JIOTMUECKHE BbBIBOABI, KOTOpPbIE MOKHO M3BJI€Yb W3 YTBEPXKIEHHUS B
oTpeJieieHHON dopMme;

AxkcroMbl. YTBepkaeHHs (BKJIIOYas TMpaBWia) B JIOTHYECKOW Qopme, BMecTe
COCTaBIIAIOIIME OOIIME CBEACHHUS O TOM, UYTO OHTOJIOTHSl OMHCHIBAET B CBOEW oOiacTu
npuUMeHeHMs. JJaHHOe olpeselieHne OTJIMYAeTCsl OT CTaHAAapTHOTO MOHMMaHHUA "aKCHOMBI"
TeHEepPaTUBHON IpaMMaTHKH M (OPMabHOW JIOTUKHU, TaK KaK 37€Ch aKCMOMBI BKJIIOYAIOT B



ce0dsi He TOJIbKO KOHCTAaTUPYIOLIME YTBEPXKACHUS, HO M TEOPUIO, TMOJYUYCHHYIO U3
aKCUOMAaTHYECKUX YTBEPKICHUN;

CoObiTus. [lpencraBnsator coboit n3MeHEHUs: aTpUOYyTOB UM OTHOIIEHHI.

I1o ypOBHIO YHUBEPCAIBLHOCTH BBIACISIOT TPU THUIIA OHTOJIOTHIA:

OHTONOTMM BEpXHEro YypoBHS (MeTaoHTOJOruMu). BHe 3aBUCHMMOCTH OT 3ajad
KOHKPETHOW NpeIMETHON 00JacTH, ONHMCHIBAIOT o0mue noHATus. llpumepom Takoi
onrosoruu ciyxut WordNet. /laHHBIH THI OTIMYACTCS HU3KAM YPOBHEM JIETAIbHOCTH,
HalpuMep, UMEIOTCA JIMIIb ONUCAHNS TEPMUHOB Ha €CTECTBEHHOM sI3bIKE. Takue OnucaHus
HE MOTYT OBITh MOHATHI MAIIMHOMN, MEXy HUMHU 3a(DUKCUPOBAHBI TOJBKO CaMbl€ MPOCTHIE
OTHOUIEHUS;

OnTonoruu  mpeAMETHBIX oOnacTeil. J[aHHBIH THUI OHTOJOTUM  OIHUCHIBACT
OTHOCHUTENIBHO OO0IIMe MOHSTHS s o0muX 3amad. B kakoi-To Mepe, JaHHBbIE OHTOJIOTUU
OTHOCSITCSI K OHTOJIOTHSIM BEPXHETO YPOBHS;

OHnrtonorun npunokeHud. ONMUCHIBAIOT MOHATHS, 3aBUCAIIME KaK OT MPEIMETHOMN
00JacTH, Tak U OT pelIaeMoii 3a/1auu.

Kpome 5TOro, OHTONOTMH pa3IMYalOTCS IO CTENCHU BBIPa3HTEIBHOCTH. Brinensercs
CIIETYIOIIH CIIEKTP:

- KOHTpoJupyeMsble ciioBap. [IpeacTaBisioT co6oii CIIMCOK TEPMHUHOB;

- Te3aypychl. CBSI3M MEKy TEPMUHAMU, TAKUE, KAK CHHOHUMBI;

- HepopmanibHasE TakCOHOMHUsA. SIBHast uepapxus, HO OTCYTCTBYET CTpPOToe
HacJieIoBaHUE. DK3EMIUISP MOJKIacca TaKOW OHTOJIOTHH HE 00S3aTEeNbHO SBJISETCS TaKkKe
DK3EMIUIIPOM CYTIepKIIacca;

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

- ¢peiimel. [IpencraBasroT coboii omMucaHue KIIaCCOB M X CBOWCTB;

OnucaHus KJIaccoB MOTYT OBITh MTPEICTABIEHBI:

- C 3aJIaHHBIMU OTPAHUYEHUSIMU HA UX CBOMCTBA;

- C IPOCTBIMM JIOTUYECKUMH WJIM MATEMATHYECKUMU OTPAHUYEHUSMU Ha CBOMCTBA U
OTHOUIECHUS;

- CO CJIOKHBIMH JIOTUYECKUMH OTHOILICHUSIMH.

B o0mem cityuae, OHTOIOTHST ONMCHIBAETCS CIETYIOIMM HaOOPOM JTaHHBIX:

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

rae 7 — Ha0op TEPMUHOB MPEIMETHON 00J1aCTH;

R — ceMaHTUYeCKHN 3HaYMMbI€ OTHOILICHHUS;

P — onpenenenue GyHKIUN UHTEPIPETALIH.

Pa3paboTka OHTOJOTMM HauMHAETCs C pa3pabOTKU Te3aypyca; OHTOJOTHUs SIBISETCS
dbopMaTbHOM TAKCOHOMHEH.

5.3 OHTOJIOT U NPEACTABJIEHUSA JAHHBIX U 3HAHUW B MTHHOBAILIMOHHBIX
PEIHIEHUAX

HedopmanbHo OHTONOTHS TpeacTaBiseT co00il HEKOTOpOE OMHMCaHWE B3IUIAJa Ha MUP
HpI/IMeHI/ITeHBHO K KOHerTHOI)'I O6J'IaCTI/I I/IHTepeCOB. 3TO OIINCAHUEC COCTOUT U3 TepMI/IHOB n HpaBI/I.]'I
MCIIONIb30BaHUs ATHX TEPMHUHOB, OTPAaHUYMBAIOIINX UX 3HAYEHUS B paMKaX KOHKPETHOH 00IacTy.

Ha ¢opManbHOM ypOBHE OHTOJIOTHS - 3TO CHUCTEMa, COCTOSIIAs W3 HaOopa IMOHATHH H
Habopa yTBepKIeHUN 00 OSTUX TOHATHUSAX, HAa OCHOBE KOTOPBIX MOXXHO OTHCHIBATH KIIACCHI,
OTHOIICHUA, (bYHKHI/II/I 1 MHAWBU/BI.

OaHO W3 caMbIX HM3BECTHBIX OIpeneieHuid oHTojoruu nan Tom ['pyOep, 3ByduT OHO
ciemyromumM 00pa3zom: OHTOJIOTHS - 9TO TOYHAsS CrienU(PUKaINI KOHIICTITYaTu3aIliH.



Konuenrtyanuzanuss - 3TO CTPYKTypa pEaJlbHOCTH, paccMaTpuBaeMasi HE3aBHCHMO OT
CJI0Baps MPEIMETHOM 007IaCTH M KOHKPETHOW CUTYaIUH.

Hanpumep, ecnmu Mbl paccMarpuBaeM IPOCTYIO MPEIMETHYIO 00JacTh, ONHCHIBAIOIIYIO
KyOUKHU Ha CTOJIe, TO KOHLENTYyaau3aluen sBisercss Habop BO3MOXKHBIX MOJIOXKEHUNH KyOUKOB, a He
KOHKPETHOE UX PaclOiOkKEHUE B TEKYIIIMH MOMEHT BPEMEHHU.

bonee mozpHeil Monudukanueil omnpexnenenus I['pybepa sBiseTcss Takoe OIpeneleHue:
Onronoruss — 910 (opmanpHas crenuUKays COTJacOBaHHON KoHUenTyanu3amuu. [lox
COIVIACOBAHHOM KOHLIENTyalIM3alieH MOAPa3yMEBAETCs, YTO JAaHHAs KOHLENTyalu3alus HE €CTb
9YaCTHOE MHEHUE, a SBJISCTCS OOIIEH JJIs1 HEKOTOPOU TPYIIIBI JTFOCH.

CdopmynupoBaHo elie JOCTATOYHO MHOIO Pa3HbIX ompeseneHuil oHtojoruu. Hampumep,
Hukona I'yapuno ompenensieT OHTOJOTHIO CleAyonmmM oopazom: OHTONOTHS - 3TO (GopMaabHas
TEOpUsl, OTPAHUYUBAIOIIAS BO3MOYKHBIE KOHLIENTyaIu3aluy MUPA.

Hexotopsbie omnpeneneHusi OTpaxaiT CIOCOObI, KOTOPHIMUA aBTOPHI CTPOSIT U HCIIOJIB3YIOT
OHTOJNIOTMM, Hampumep: OHTOJOTHA - 3TO HMEPApPXUYECKH CTPYKTYPUPOBAHHOE MHOXKECTBO
TEPMUHOB, OIUCHIBAIOMIMX IPEIMETHYIO 00JacTh, KOTOPOE MOXKET OBITh HCIOJB30BAHO Kak
UCXOJIHAs CTPYKTYypa Juist 0a3bl 3HaHUI.

Conep:xaHue OHTOJIOTHHI

OCHOBHBIMU KOMIIOHEHTaMH OHTOJIOTUU MOTYT SIBJISITHCS:

- KJ1acchl (I TIOHSTHS),

- OTHOILIEHUS (UM CBOMCTBA, aTPUOYTHI),

- pyskun,

- aKCHOMBI,

- OK3EMIUISIPBI (WM UHIUBUbI).

Krnacchl uiay moHATHS UCHOJIB3YIOTCSA B MIMPOKOM cMbicie. [loHsTreM MoxeT ObITh J1to0ast
CYIIHOCTh, O KOTOPO MOKET OBITh JaHa Kakas-mubo mHpopmarmsa. Kimaccel - 3T0 abcTpakTHBIC
IPYMIIbl, KOJUIEKIMU UM HAaOopbl 00bekTOB. OHUM MOTYT BKJIIOYATh B €€Os 3K3EMIUIAPHI, Jpyrue
KJIaCcChl, JINOO K€ COYETaHMsI U TOro, U Jpyroro. Kiaccel B OHTONOrMSIX OOBIYHO OPraHU30BaHbI B
TAaKCOHOMMIO - HEPAPXUUECKYIO KIAaCCU(PHUKAIMIO MOHATHH MO0 OTHOIIEHUIO BKItoueHus. Hanpumep,
kiaccsl Mykunna 1 XKeHuuHa siBISIOTCs oAKIaccaMu kiiacca YenoBek, KOTOPHI B CBOIO OUepeib
BKJIIOUEH B Kjacc MIeKoNnuTaromue.

OTHO1IEHUS TPEICTABISIIOT TUI B3aUMOIEUCTBUS MEXAY MOHITUSIMU MPEAMETHON 00JIacTH.
@opMaIbHO N -apHbIE OTHOLIEHUS OMPEIENAIOTCS KaK ITOJAMHOXKECTBO MPOU3BEAEHUS N MHOYKECTB:
R < C1 x C2 x ... x Cn. Ilpumep Oumnapaoro otHomenus - otHomenune YACTb-IEJIOE.
OTHolIEHUS! TOXE MOTYT OBITh OpPraHM30BaHbl B TaKCOHOMMIO I10 BKJIIOYEHMIO; HAlpuMmep,
OTHOIIEHHUsI OBITh OTIOM JUIsi M OBITh MaTepblo JJIi Ha MHOXECTBE JIOJIeH cojepxkarcs B
OTHOIIEHUU OBITb POJUTENEM JUIsl, KOTOPOE€ B CBOIO O4YepeAb COJEPKUTCS B OTHOLICHUU
OBITH_IPEIKOM JIS.

@YHKIUN - 3TO CHEUHUAIBHBIN CIyd4ail OTHOLIEHHWH, B KOTOPBIX N -H 3JIEMEHT OTHOLIEHUS
OJTHO3HAYHO ompenensercs N-1 mpenmecTByomuMu  3iaeMeHTaMu.  DPopManbHO  (QYHKIHMU
ompeAensoTes chaeayromuMm  obpazom: F: Cl x C2 x ... x Cn-1 -> Cn. Ilpumepamu
(YHKIMOHATIBHBIX OTHOLICHUH SBISIOTCS OTHOIICHUS OBITH MaTEephIO JUISI HA MHOXKECTBE JIIOJIEH,
WIM 1IeHa TOJEp>KaHHOTO aBTOMOOWIIS, KOTOpas BBIYHMCISETCS B 3aBUCUMOCTH OT MOJENHU
aBTOMOOWJISL, 1aThl M3TOTOBIIEHUS U TIpodera.

AKCHOMBI UCTOJIB3YIOTCS, YTOOBI 3aMKcaTh BbICKa3bIBaHUs, KOTOpbIE Bcerja UCTUHHBI. OHU
MOTYT OBITh BKJIIOYEHBI B OHTOJOTMIO JJISi pasHbIX IeNied, Hampumep, A OINpeieieHus
KOMIUIEKCHBIX OTpaHMYEHUN Ha 3Ha4YeHHs aTpuOyTOB, apryMEHTHl OTHOIICHWH, ISl TPOBEPKHU
KOPPEKTHOCTH MH(POPMALINHU, ONTMCAHHOW B OHTOJIOIMH, WJIU JUIsl BBIBOJIa HOBOW MH(OPMALIUH.

B kauecTBe mpumepa TOro, 4To B paMKax OHTOJIOTHM MOHMMAETCS MOJi aKCHOMAaMHM, MOKHO
IPUBECTH CJEIyIolIee MOJ0KEHHE U ero (OpMaIbHYIO 3alUCh Ha A3bIKE HCUUCICHHS MPEIUKATOB
MEPBOIO MOPSAIKA:

PaboTHHK, ABISIOMIMNACS PyKOBOAUTENIEM POEKTA, pabOTaeT B IMPOEKTE.



BBogsarcs nepemennbie E (pabotHuk) u P (pykoBoaurtens mpoekra). Torma akcmoma
3aIMKChIBACTCS CIEYIOUIMM 00pa3oM:

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

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

Ileau co3maHus OHTOJIOTMH

B mnocnennue roasl pazpaboTka OHTOJOTHH - siBHOE (OpMaibHOE OMHCAHHE TEPMHUHOB
MPEIMETHOW O0JIACTH W OTHOIICHUH MEXKIy HUMH - MEPEeXOJUT W3 MHpa JadbopaTtopwii 1o
UCKYCCTBEHHOMY HHTEJUIEKTY Ha pabodue CTOJIbI SKCIEPTOB IO MpPeAMETHBIM obnactsaM. Bo
BcemupHor nayrmHe WWW onTonoruu crtamu OOBIYHBIM = siBIeHHEM. OHTOJOTHMH B CETH
BapbUPYIOTCS OT OOJIBIIIMX TAKCOHOMUH, KaTerOpu3UPYIOMUX BeO-caiiThl (kak Ha caiite Yahoo!), mo
KaTeropu3aluil MpoJaBaeMbIX TOBAPOB M HX XapaKTEPUCTHK (Kak Ha caiite Amazon.com). Bo
MHOTUX JMCLUUIUIMHAX ceidac pa3pabaThIBalOTCS CTaHIAAPTHBIE OHTOJOTHH, KOTOpPbIE MOTYT
UCTIOJIB30BAaThCSl IKCIEPTAaMH MO TPEAMETHBIM 00JacTsM JJIsi COBMECTHOTO HCIIOJIBb30BAHUS U
AHHOTHUPOBaHUS UH(OPMALIUU B CBOEH 00JI1aCTH.

Hanpumep, B o0nactu MeOUIIMHBI CO3AaHbl OONbIINE CTaHIAPTHBIE, CTPYKTYPUPOBAaHHbBIE
cnoBapu, Takue kak SNOMED wu cemantuueckas cerb Cucrembl YHHUQHIMPOBAHHOTO
Menunuackoro S3pika (Unified Medical Language System, UMLS). Taxke mOABISIOTCS
oOmmpHeie oOmienenesbie oHtonoruu. Hampumep, Ilporpamma OOH mno passutuio (the United
Nations Development Program) u xommanuss Dun & Bradstreet OObeqMHMIM YCHIHS IS
pa3paboTtku onrtonorun UNSPSC, koTtopas mpenocTaBisieT TEPMUHOJOTHIO TOBAapOB U YCIYT
(unspsc.org).

OwnTonorusi ompenenser OOMUNA CcIOBaph JUIsl y4YEHBIX, KOTOPHIM HYXHO COBMECTHO
UCTONB30BaTh ~ MHpOpPManWi0 B  mpeaMeTHoW  obOmactu. OnHa  BKIIOYAeT  MalIMHHO-
UHTEpIpETHpYyEeMble (OPMYIUPOBKH OCHOBHBIX MOHATUN MPEAMETHON O0JIaCTH U OTHOIICHUS
MEXy HUMH.

[ToueMy BO3HHMKaeT MOTPeOHOCTH B pa3pabOoTKe OHTONOTMU? BOT HEKOTOpBIE MPUYUHBI,
KOTOpBIE HUKE OYAYT pacCMOTPEHBI MOAPOOHEE:

- Ul COBMECTHOTO WCIOJb30BAaHUS JIOABMH WU TPOTPAMMHBIMU areHTamMH OOIIEero
MOHUMAHUS CTPYKTYpbI HHGOPMAITNH;

- JUI BO3MOXHOCTH ITOBTOPHOT'O UCIIOJIB30BAHUS 3HAaHUH B IPEIMETHOM 001acTH;

- JUTsl TOTO 4TOOBI clienaTh JOMYIIEHUs B IPEAMETHOM 00J1acTH IBHBIMU;

- JUTsl OTAETICHUS 3HAHUH B MPEAMETHON 00JIacTH OT OTEePAaTUBHBIX 3HAHUI;

- JUTsl aHaJIn3a 3HaHUU B IpeIMETHON 00JIacTH.

CoBMecCTHOE HCIIONB30BAHKE JIIOJbMHU WJIM MPOTPAMMHBIMU areHTaMHu OOIIEro MOHUMAaHUS
CTPYKTYpbl HHGOpMaIUH SBISETCS OJHON M3 Haubosee oOmMX 1ened pa3paboTku oHTosnorui. K
pUMeEpy, MyCTh HECKOJbKO pa3IMYHBIX BEO-CAWTOB cojepkaT MH(OpMAIMIO 10 METUIMHE WIN
MPEIOCTaBIAIOT MH(POpPMALMIO O IJIATHBIX MEIUIMHCKUX YCIyrax, OIUIauMBaeMbIX 4epes
WntepHer. Ecau 3TH BeO-caliThl COBMECTHO MCHONB3YIOT M MYOIMKYIOT OJHY U Ty ke 0a30BYIO
OHTOJIOTHIO TEPMHHOB, KOTOPBIMH OHHM BCE IOJb3YIOTCS, TO KOMIBIOTEPHbIE areHThl MOTYT
U3BIIEKaTh HMHQOPMAIMIO W3 JTUX pa3jMYHBIX CAaWTOB W HaKalIUBaTh €e€. ATEHTHl MOTYT
MCIOJIb30BaTh HAKOIUIEHHYIO MH(OpPMAIMIO JJi1 OTBETOB Ha 3allpoChl MOJb30BaTeNled WIM Kak
BXOJIHbIE JJAHHBIE JIJISl APYTUX MPUIIOKEHUH.

ObecnieueHre BO3MOKHOCTH MCTIONB30BaHUS 3HAHUN TTPEIMETHON 00JaCTH CTall0 OJHOU U3
JBIKYIIMX CUJI HEJABHErO BCIUIECKA B M3y4YeHHMHM OHTosioruil. Hampumep, anga mojenell MHOTHUX
pa3IMuYHBIX MpPEeIMETHBIX obsacTeil HeoOxonumMo chOopMyIHpOBaTH IOHSATHE BpPEMEHHU. OTO
MIPE/ICTABJICHUE BKIIOYAET MOHATHE BPEMEHHBIX MHTEPBAIOB, MOMEHTOB BPEMEHH, OTHOCUTEIbHBIX
Mep BpeMeHU U T.J. Eciam onHa rpymnma y4deHbIX AETaJbHO pa3paboTaeT TaKyl OHTOJIOTHIO, TO
Jpyrue MOTYT MPOCTO MOBTOPHO MCIOJB30BATh €€ B CBOMX INpeIMEeTHBIX obnacTsax. Kpome Toro,
€CJIi HaM HYXHO CO3/aTh OOJBIIYI0 OHTOJIOTHIO, MBI MOXXEM HWHTETPUPOBATH HECKOJIBKO
CYIIECTBYIOIIMX OHTOJIOTH, OMMCHIBAIOIIUX YacTH OOJIBIIONW MpeaMeTHOH obmacTh. Mbl Takxke
MO>KE€M TIOBTOPHO MCIOJIb30BaTh OCHOBHYIO OHTOJIOTHIO, Takyro kak UNSPSC, u pacuupuTts ee s
OIKCAHMsI HHTEPECYIOIIEeH HAC MpeIMETHON 00JIacTH.



Co3naHue SBHBIX JOMYIIEHUH B MpPEIMETHOW 00JacTu, JIeXKalMX B OCHOBE pealn3allvy,
JlaeT BO3MOXHOCTb JIETKO H3MEHHUTH 3T JOMYIICHUS TIPH H3MEHEHUH HAIIUX 3HAHUH O MPEIMETHOM
obmactu. YKecTkoe KOAMPOBAaHUE TPEAMOIOKEHUI O MUPE Ha SI3BIKE MPOrPAMMHPOBAHHUS IPUBOIUT
K TOMY, YTO 3TH IPEANOJOKEHHUS HE TOJIBKO CJIOXHO HAWTH M TOHATh, HO M TaKXE CII0XHO
U3MEHHUTb, 0COOEHHO HemporpaMmucty. Kpome Toro, siBHbIe cienn(puKanuy 3HaHUH B IPEAMETHON
00JIacTH TOJIE3HBI JUII HOBBIX IIOJIb30BATENICH, KOTOPBIC IOJDKHBI Yy3HATh 3HAUCHHS] TEPMHHOB
pPEeIMETHOM 00JIacTH.

Otnenenue 3HaHUW MTPEIMETHOM 00JIACTH OT ONEPATUBHBIX 3HAHHM - ATO €Ie OJMH BapHAHT
o0IIero MPUMEHEHHUSI OHTOJIOTUH. MBI MOKEM OMHCaTh 3aJa4y KOH(PHUTYpUPOBAHHUS MPOIYKTa H3
€ro KOMIIOHCHTOB B COOTBETCTBUU C TpeOyeMoil criennduKanueil 1 BHSIPUTH IPOTpaMMy, KOTopasi
JIeNIaeT 3Ty KOH(UTYpalnio HE3aBUCUMOW OT MPOAYKTa U CaMUX KOMITOHEHTOB. [locie 3Toro mbl
MOXEM pa3paboTaTh OHTOJOTHIO KOMIIOHEHTOB M XapakTepucTMK OBM M NpPUMEHHTH STOT
ITOPUTM 11 KOHPUTypHpOBaHUs HecTaHAAPTHBIX DBM. MBI Takke MOXKeM HUCIOIb30BATh TOT K
QITOPUTM JUIsI KOHPHUTYPUPOBAHUS JTU(PTOB, €CITH MBI IIPEIOCTABUM €My OHTOJIOTHIO KOMIIOHCHTOB
mudra.

AHanmu3 3HaHWUN B TIpeJMETHONW OO0JAacTH BO3MOXKEH, KOTJIa HMEETCs JCeKJIapaTUBHAs
CHGIII/I(l)I/IKaHI/IH TCPMHHOB. q)OpMaJ'IBHBH\/JI aHaJIN3 TCPMUHOB I-IpC?:BI)I‘-LEH\/JIHO LHCHCH KaK IIPH IMOIBITKC
MOBTOPHOTO MCIOJIb30BaHUS CYIIECTBYIONIMNX OHTOJIOTHH, TaK M NP UX PACHIMPCHHU.

Yacto OHTONOTHS MPEeIMETHOW o0iacTh cama 1mo cebe He sBIsgeTcs menbio. Pa3paborka
OHTOJIOTHUH CPOJHH OIPEIICIICHUI0 Habopa JaHHBIX U UX CTPYKTYPHI JJIS HCIIOJIB30BAHHS JPYTUMHU
nporpamMmmamu. MeTOI[I)I pemicHusd 3aaa4, AOMCHHO-HC3aBHCHUMBIC IIPHUJIOKCHUA W IPOTpaMMHBIC
areHThI UCTIONB3YIOT B KAYECTBE JAHHBIX OHTOJIOTUH M 0a3bl 3HAHHI, TOCTPOCHHBIC HA OCHOBE ATHX
OHTOJIOTHH.

5.4 THCTPYMEHTAJIBHOE OBECIIEYEHUE OHTOJIOI'MYECKOI'O
MOJAEJIMPOBAHUSA NTHOOPMALIMOHHbBIX CUCTEM

B npoexkTMpOBaHMM OHTOJOTMH YCIOBHO MOYHO BBIJEIMTH JBa HANpaBlICHUsS, M0
HEKOTOPOr0 BPEMEHHU Pa3BUBABIIMXCS OTAEIBHO. IlepBoe CBS3aHO C NMPEACTABICHUEM OHTOJIOIMH
Kak (OpMaIbHONH CHUCTEMbI, OCHOBAaHHOW Ha MaTeMaTH4YEeCKH TOYHBIX akKcuomax. Btopoe
HaIpaBJIEHUE Pa3BUBAIOCh B PaMKaxX KOMIIBIOTEPHOW JMHTBUCTUKU W KOTHUTHUBHOM Hayku. Tam
onrororss TIOHMMAJIACh KaK cHCTEMa aOCTPAKTHBIX TMOHSATHH, CYIIECTBYIOIIMX TOJBKO B CO3HaHWUU
YeJIoBeKa, KOTOpasi MOXKET ObITh BhIpak€HAa Ha €CTECTBEHHOM SI3bIKE (MJIM CPEACTBAMU KaKOW-TO
Jpyroil cucreMbl cUMBOJIOB). IIpu 3TOM OOBIYHO HE AenaeTcs MPEANONIOKEHUH O TOYHOCTH WU
HEIIPOTUBOPEYNBOCTH TAKOH CUCTEMBI.

Takum 06pazom, CylecTBYeET /1Ba aJbTEPHATUBHBIX MOAX0Ja K CO3aHUIO M UCCIIETOBAHHIO
onronoruii. IlepBeii (popmanbHBI) OCHOBaH Ha JOrMKe (IPEIUKATOB MEPBOrO IMOPSAJKA,
JNECKPUNTUBHONW, MOAAIbHOM U T.M.). BTOopoil (NMHIBUCTHMYECKHiI) OCHOBaH Ha W3YyYEHUU
€CTECTBEHHOI'O s3blka (B YAcCTHOCTH, CEMAHTHUKH) U TOCTPOEHUM OHTOJOTMH Ha OOJbIINX
TEKCTOBBIX MAaCCUBAX, TaK HAa3bIBAEMBIX KOPITYCaX.

B mnacrtosimiee Bpems AaHHBIE MOAXOJbl TECHO B3aUMOJCUCTBYIOT. WIET roec CBS3EH,
MO3BOJISIOMINX KOMOMHHMPOBATh COOTBETCTBYIOLIME MeTOJbl. IToaToMy MHOrzIa OBIBAaeT CIOXKHO
OTJIEIUTh JIEKCUYECKUE OHTOJIOTMHM C 3JIEMEHTaMu (OPMAaJbHBIX AKCHUOMATUK OT JIOTHYECKHX
CUCTEM C BKJIFOUEHUSIMU JIMHTBUCTUYECKUX 3HAHUM.

HeszaBucruMo OT pa3nuuHBIX MOAXOJOB MOYKHO BBIIEIUTH 3 OCHOBHBIX IIPUHIMIA
KJIaccu(pUKaUU OHTOJIOTUA:

- 110 CTeneHu (HOPMaTbHOCTH;

- I10 HAIlOJIHEHUIO, COIEPKUMOMY;

- 110 LEJIU CO3JaHus.

PaccMoTpuM cOOTBETCTBYIOIIME KIacCU(UKAILIUH 110 TTOPSKY.

Kaacenpukanus no crenenu popmanabHoctu. "'Crekrp onrosorui'

OOBIUHO JIOIM M KOMITBIOTEPHBIE areHThl (IPOrpaMMbl) UMEIOT HEKOTOPOE IMpeJICTaBlICHHE
0 3HAYEHUSX TePMHUHOB. [IporpaMMHbBIE areHThl UHOTAA MPEIOCTABISAIOT CHEU(UKAIIMIO BXOAHBIX



N BBIXOJAHBIX JAaHHBIX, KOTOPBIC TAKXKE MOT'YT OBITh MCIIOJIB30BaHBI KaK creynuKaLms rporpamml. CXOIIHBIM
00pa3oM OHTOJIOTHH MOTYT OBITh MPUMEHEHBI, YTOOBI MTPEAOCTABUTh KOHKPETHYIO CHEIU(UKAITUIO
UMEH TEPMUHOB M 3HAUYEHUH TEPMUHOB. B pamkax 3Toro moHuMaHus (T€ OHTOJOTHS SIBISICTCS
cneurdukanueil KOHUENTYaJIbHOM MOJAEIM - «owemyamsaum) CYIIECTBYET IMPOCTOP JUIsl BapUalMi.
OTtaenbHBbIC BUIBI OHTOJIOTHIA MOTYT OBITh MPEICTABICHBI KAK TOUYKH HA CIIEKTPE B 3aBUCUMOCTHU OT
JeTalell uX 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, MPEIOCTaBISIONINE
"4eTOBEKO-TIOHSATHBIE" (BBIIIE YePThI) U ""MAITUHO-TTOHATHBIE" (HI)KE YePThI) OMMCAHUS

Ha pucynke m300pakeH Tak Ha3bIBa€MbIH CIIEKTP OHTOJIOTHUH MO CTENeHU (POpMabHOCTH
IIPEJICTABJICHUs], MCIIONIb30BAHUIO TEX WM HMHBIX CUHTAaKCHYECKMX KOHCTpyKMil. Kaxnmas Touka
COOTBETCTBYET HAJIWYHIO HEKOTOPBIX KIIOYEBBIX CTPYKTYp B OHTOJOTHH, OTJIMYAIOIIUX €€ OT
Ipyrux Touek Ha cnekrpe. Kocas uepra yclOBHO OTAENAET OHTOJIOTMH OT JIPYIMX PECYPCOB,
MMEIOLINX OHTOJIOTHUECKUN XapakTep.

IlepBoii TOYKE Ha CHEKTPE COOTBETCTBYET KOHMIPOAUPYEMbBLIl C106apb, T.€. KOHEUHBIN
CIIMCOK TEPMHUHOB (MPOCTEHIIMM MPUMEPOM SBIISETCS KAaTajor Ha OCHOBE HACHTHU(DUKATOPOB).
Karanorn npezacraBisioT TOYHYIO (HE MHOTO3HA4YHYH) HMHTEpIpeTaluio TepMuHoB. Hampumep,
KX pa3, CChUIasiCh HA TEPMHUH "MamnHa", Mbl OyJeM HCIOJIb30BaTh OJHO U TO K€ 3HAUEHHUE
(cooTBeTcTBYIOIIEE HekoTopoMy ID B cioBape), BHE 3aBUCUMOCTH OT TOTO, O YeM HJET pedb B
KOHTEKCTE: 0 "CTUpaibHOM MaruHe", "aBTroMoOuse" uim "rocy1apcTBeHHON MamuHe".

Jlpyroii cneunduKkanueil OHTOJIOTUU MOXKET OBbITh 2noccapuil, NPEACTaBISAIOMUNA coO0i
CIUCOK TEPMHUHOB C HUX 3HAUYEHHUSIMM. 3HAUEHHUS ONMCHIBAIOTCA B BUJE KOMMEHTAapuUeB Ha
€CTECTBEHHOM SI3bIKE. JTO JaeT OoJjblie MHPOpMallU, MOCKOJIBKY JIIOJU MOTYT MPOYECTh TaKOH
KOMMEHTapUil ¥ MOHATh CMBICI TepMUHA. IHTEeprpeTaliuu TepMUHOB MOT'YT ObITH MHOTO3HAUYHBIMU.
['moccapuyu HEMPUTOJHBI 11 ABTOMAaTU4YECKOM 00pabOTKM MPOrpaMMHBIMHU areHTaMu, HO MOXHO,
KaK 1 paHee, IPUCBOUTH TepMuHaM ID.

Tezaypycet HecyT AOINOJIHUTEIbHYIO CEMAHTUKY, OINpPENEessisi CBSI3U MEXAY TEepMUHAMH.
OTHolIEHNUS, CBOWCTBEHHBIE [UI1 TE3aypyCOB: CHHOHUMMS, uUepapxuieckoe OmHouleHue W
accouuanus. PaHHue nepapxum TepMHUHOB, nosiBuUBIIMecs B CeTH, ONpelnesuid TEePMUHBI yepe3
orepauuu 0000IIeHNsT W yTouHeHHs. Yahoo, Hampumep, BBella HEOOJIBIIOE YMCIO KaTeropui
BEPXHETO YPOBHS, TaKWX, Kak " mpeameTsl oAexabl ". 3ateM " maThe " ompenensioch Kak BU
(>keHCKOM) onexpl. SIBHas umepapxuss Yahoo HE COOTBETCTBOBaja B TOYHOCTU (OPMaTIbHBIM
cpoiictBaM uepapxuyeckoro otHomenus [IOJJKIIACC-KIJIACC. B Takux wuepapxusix MOKET



BCTPETUTHCA CUTYaLMsI, B KOTOPOU 3K3EMILISP Kiacca-MOTOMKa HE SIBIISIETCA HK3EMIUISIPOM Kjlacca-
npenka. Hampumep, oOmmas kareropust " nmpeaMeTsl oJIexk bl ' ©MeeT MoaKaTeropuro " skeHckue
(koTopast mopKHA Oblia OBl OOJiee TOYHO HA3BIBATBHCS ' KEHCKUE MPEIMEeThl OJSKIbl "), a 3Ta
KaTeropusi, B CBOI0 O4epe/lb, BKIIOYAET moakareropuu " akceccyapel " u " muates ". SIcHO, 4TO
aKceccyapsl, HarpuMmep " Opoiu ", HE SABISAIOTCS MpEeIMETaMH OACKIbI. 3J1eCh HE BBIMOJIHAETCS
BaxkHOoe cBoicTBO oTHOMIEHUS [1O/IKIIACC-KIJIACC - TpaH3UTUBHOCT.

Hanee cnepayer Touka ¢popmanvHblie maxcoHomuu. OTa PA3HOBUIHOCTb OHTOJIOIMM
BKI04YaeT TouHoe onpezaencaue ornomenus [IOKIIACC-KJIACC (o6o3Hauaemoro kak iSA ). B
TaKUX CHUCTEMaX CTPOTO COOJIIOIACTCS MPAH3UMUEHOCHb OTHOIICHHs ISA: ecnmu A sBiseTCS
MOJIKJIacCOM Kilacca B, To kaxniplii moakiacc kiacca A Takxke ABISETCS MOJKIAcCOM kiacca B.
Crporas uepapxus KJIacCOB HEOOXOAMMAa MpPU HCIOJIH30BAHWU HACIEIOBAHMS JUISL MPOLEIYPbI
JIOTUYECKOT0 BBIBOJIA.

Crnenyromasi TOYKa CHEKTpa - HAJIWYME€ B OHTOJOTMUYECKOW cHcTeMe (HopManbHOTO
ornomenuss DK3EMIIIAP-KJIIACC  (o6o3nawaemoro kak islnstanceOf ). Hekoropsie
KJaccu(UKaUy BKIIOYAIOT TOJBKO HMEHAa KJIAacCoB, JAPYIHE COAEp)KAaT Ha HIDKHEM YPOBHE
sk3eMIusIpsl (MHAUBUABI). s otHOmEeHUs DK3EMITJISIP-KIIACC BoInoyHSIETCS Tak Ha3bIBacMas
"HacaeyeMOCTh" BOJIb OTHOIICHHUS ISA: eciu A SIBISETCS IMOAKIACCOM Kjacca B, TO Kaxblit
9K3EMILIAp Kjacca A Takxke sIBIsieTcs dK3eMIUiipoM kiacca B. IlosTomy B mpuBeneHHOM BbIIIE
npumepe " Opoun " He MOTyT ObITh IOMEIIEHBI B HEpapXUHU HMXKE " IpeaMeT OISkl ", Jaxke B
MOJIKATETOPHIO " JKEHCKUE TIPEIMETHI OJICHK/IbI ", MIIM CTaTh K3EMIUISIPOM 3TOM KaTETOPUU.

Jlanee cpeau CTPYKTYPHBIX DJIEMEHTOB IOSIBISIOTCS €/10mbl. 3]eCh Kilacchl (MHOIAA UX
HA3BIBAIOT hpetimamu ) MOTYT UMETh MH(pOpPMaLUIO O ceolicmeax (cromax). Hampumep, kmacc "
peIMeT oKl "' MOKET UMETh cBOMcTBa " mena ", " caenan u3 . CBoiicTBa OBIBAIOT OCOOCHHO
MOJIE3HBIMU, KOT/Ia OHH OIPE/IEICHbI Ha BEPXHUX YPOBHSIX UEPAPXHUU U HACIEAYIOTCS MOIKIACCAMHU.
Tax, B moTpeOuTenbCcKOl uepapXxuu Kiacc " mpoaykT " MOKET UMETb CBOMCTBO " 11eHa ", KOTOpoe
MOJIyYaT BCE €ro MOAKIACCHI.

bonbiiell  BpIpa3uTENbHOCTHIO 00Ja/lal0T OHTOJIOTMM, BKJIIOYAIOUIME OrpaHUYEHUs Ha
o0acTh 3HaYEHMH CBOMCTB. 3HAU€HUS CBOICTB OepyTCs W3 HEKOTOPOro NpeAOoNpeeseHHOIO
MHO’K€eCTBA (1IeJIble YUCIIa, CHMBOJIbHBIE KOHCTAHTHI) UM U3 MOJIMHOKECTBA KOHIIENITOB OHTOJIOTUN
(MHOKECTBO  9SK3EMIUIIPOB  JaHHOTO  KJlacca, MHOXECTBO KiaccoB). MOXXHO  BBECTH
JIOTIOTHUTEIIbHBIE OTPAaHUYEHUS Ha TO, YTO MOXET 3alOoJHAThH cBoiicTBO. Hanpumep, i cBoiicTa "
caenaH u3 " kiacca " mpeIMeT oJ1exk Ikl "' 3HaYSHHS] MOT'YT OBITh OTPaHUYEHBI IK3EMILISIPaMH Kilacca
" marepuan ". Jlerko yBUAETh NPOOJEMBI, KOTOpPbIE MOTYT BO3HHUKHYTh B 3TOM Ciy4yae MpH
UCIIOJIb30BaHUU HECTporoi takconomuu. Eciu " nyxu ' - moTomMok kiacca " nmpeaMeT oJex sl ", To
OH yHacJeIyeT CBOWCTBO " cliesiaH u3 " BMecTe ¢ OrpaHMYCHHEM Ha ero 3HadeHus ("' matepuan ).

B 1ienom ¢ He0OXOIUMOCTHIO OMKCHIBATH O0Jiee CIOKHBIE (DaKThI BHIPA3UTEIbHBIE CPEACTBA
OHTOJIOTMM (M €€ CTPYKTypa) ycloxkHsAIoTcs. Hampumep, MoxeT mnoTpeOoBaThCs 3aMOJHUTH
3HaUEHUE KaKOro-TMOO CBOWCTBA OSK3EMIUISIpA, HCIONB3YS MAaTeMaTHYecKoe BBIPAKEHUE,
OCHOBAaHHO€ Ha 3HAYEHHUSAX JIPYIMX CBOMCTB JAHHOI'O 3K3EMIUISPA WM 3HAUEHUSAX CBOMCTB JIPYrHX
9K3eMIUIIPOB. MHOTHE OHTOJOTHH TO3BOJSIOT OOBSABIATH ABa M Oojiee Kiiacca AU3BIOHKTUBHBIMU
(HemepeceKkaroUMMHCs). OJTO O3HA4aeT, YTO Yy JaHHBIX KIJIACCOB HE CYIIECTBYET OOIIUX
AK3EMILISPOB.

HekoTopeie s3bIKM ONUCAHMSI OHTOJIOTMHA TMO3BOJISIOT JI€aTh MPOU3BOJbHBIE JIOTHYECKHE
YTBEPKACHUS O KOHLIENTAX - AKCUOMBL.

A3piku onucanusa oHtojoruid, Takue kak CycL m Ontolingua, mo3BoJISIFOT (UKCHPOBATH
YTBEPXKACHHSI HA S3bIKE JIOTHUKHU MpeIuKaToB nmepBoro nopsaka (FOL).

Knaccupukauus mo e co3aaHus

B pamkax »Tol KiaccM(HUKAIUU BBIACISIOT 4 YpOBHS: OHTOJIOTHS TMPEICTaBICHHUS,
OHTOJIOTHSI BEpXHETO YPOBHS, OHTOJIOTHSI MPEAMETHOM 00J1acTH U MPUKJIIaJAHAs OHTOJIOTHSI.



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/TaHUS

OmnToJI0rNs MpeaCcTABJIEHUS

Ilenp ee co3maHust - ommcarth OOJACTh TNPEICTABIICHUS 3HAHWM, CO3IATh SI3BIK IS
cnenuduKaluy APYrux OHTOJOTHI Oosiee HM3KUX ypoBHEW. [Ipumep: omucanue MOHATUHN S3bIKA
OWL cpeacreamu RDF / RDFS. B nanHOM onucaHu# OMPEICIAIOTCS TaKUe MOHATHS, Kak "Kiacc",

nn nn nn

"oTHOIIEHHE", ""orpaHUYEHNE HA 3HaYeHUe cBoWcTBa", "moMeH", "nruana3on" u T.II.

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. OnTonorust mpeacrasienus s si3bika OWL
OHTOJ1I0THSI BEPXHEr0 YPOBHA



Ee Ha3zHaueHue - B CO3/aHUM €IMHOM "paBUILHOWU" OHTOJIOTHH, (UKCUPYIOIIEH 3HAHUS,
o0mue Uil HECKONbKMX IPEIMETHbIX 00JacTel, ¥ B MHOTOKPAaTHOM HCIIOJb30BaHUU JTaHHOH
oHTONOrMM. CyIIECTBYET HECKOJIBKO KPYIHBIX OHTOJOTMM BEPXHErO YPOBHS: cye, porcs, suvo,
onrosorus lxona Cossl (J.Sowa) u gpyrue. Ho B 11€710M IONBITKH CO3/1aTh OHTOJIOTUIO BEPXHET0
YPOBHS Ha BCE CIy4yau >KU3HU IIOKA HE MPUBEJIN K 0)KUJAEMBIM pe3yibTaTaM. MHOrue OHTOJIOTUN
BEPXHEr0 ypOBHS IOXOXH Apyr Ha apyra. OHM cojepxkaT OJHM U T€ K€ KOHLENTHI: CYIIHOCTb,
SIBJICHHE, TIPOLIECC, OOBEKT, POJIb, IPOCTPAHCTBO, BPEMsI, MaTepHsi, COOBITHE, ICHCTBUE H T.II.

Entity

Subclass-Of
—_—

erysicl [<—— 2900 __ [

A ¥ A A

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

Puc. 2.4. Bepxuuii ypoBeHnb uepapxuu onrosnoruu SUMO

OHTos10THS IPEAMETHOM 001aCTH

Jlpyroe Ha3BaHHe - OHTOJOTHS JoMeHa. HasHaueHue cxoke ¢ Ha3HAYEHHEM OHTOJIOTUU
BEPXHET0 YpPOBHS, HO O0JacTh HWHTEpeca OTpaHWYeHa OJHOW TpEeIMETHOH o0macThio (T.H.
JIOMEHOM), HampuMep, aBHAallUsi, MEAMIIMHA, KYyJIbTypa, MUCTAHIMOHHOEe oOydeHue, MHTepHET-
TeXHOJNIOTUH. OHTOJOTHS TPEIMETHOH o0JiacTH 0000IIaeT TMOHSTHS, WCIOIB3YIOIINECS B
HEKOTOPBIX 3a/Jayax JOMEHa, a0CTparupysch OT caMUX 3aaad (Tak, OHTOJOTHS aBTOMOOWIIEH
HE3aBUCHMa OT JIIOOBIX OCOOEHHOCTEH KOHKPETHBIX MapOK MamivH). BO MHOTHX IWCIHILTHHAX
ceifuac pa3pabaThIBaIOTCS CTaHIAPTHBIE OHTOJIOTHH, KOTOPhIE MOTYT HCIOJIb30BaThCS IKCIEPTaMU
10 TIPEIMETHBIM 00JacTsM ISl COBMECTHOTO WCIOJIB30BAHUS M aHHOTUPOBaHHMS WH(POpPMAINU B
cBoel 00J1acTH.

Hanpuwmep, B 00acT MEAWIIMHBI CO3/IaHBI OONBIINE CTaHIAPTHBIC, CTPYKTYPUPOBAHHBIE
cmoBapu, Takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHCTEMaTH3MpPOBaHHAs HOMEHKJIATypa MEIWIMHBI - KIMHWYecKas TtepmuHonorusi) u UMLS
(Unified Medical Language System - cemantuueckas cetb CucTeMbl YHUPHIIUPOBAHHOTO
Menmuuunckoro fI3pika). Takxke TOSABISAIOTCS OOMIMPHBIE OOIIEIeNIeBbIe OHTOJOTHH. Tak,
nporpammMa OOH mno pasButuro (United Nations Development Program) u kommnaHus
Dun&Bradstreet o0bemuuwm yewnus s pa3padorku  oHtrosornn  UNSPSC, kotopas
IPEOCTABIISET TEPMUHOJIOTHIO TOBAPOB M YCIYT (WWW.UNSPSC.0rg).

IpuxaagHasi OHTOJIOTUSA

Haznauenue Takoii OHTONOTMH B TOM, YTOOBI OINHKCAaTh KOHIIENITYaJbHYIO MOJEIb
KOHKPETHOW 3a7ayyl WM MpHIokeHust. [[puKIiiaHbIe OHTOIOTUHN OMKCHIBAIOT KOHIETTHI, KOTOPBIC
3aBUCAT KaK OT OHTOJOTHH 3ajad, TaK U OT OHTOJIOTHH MpeaMeTHOH obnactu. [IpumepoM MoxkeT
CIIY’)KUTh OHTOJIOTHS Ui aBTOMOOWIJIEH, CTPOUTENBHBIX MAaTEpUAIOB, BHIYACIUTEIBHON TEXHUKH.
Takue oOHTONOTMM cojepkaT Haubosee crenupuuHyo HHPopmauuio. [Ipumepsl: oHTONOTHH
npoektoB TOVE, Plinius. TOVE (Toronto Virtual Enterprise). Ilens mpoekTa - co3maHHe MOIEITH
JTAHHBIX, KOTOpas JOJHKHA:

- o0ecnieuuTh OOMIIYI0 TEPMHUHOJOTHIO JUIA TPEAMETHOW OOJIaCTH, MPUIOKEHUS KOTOPOid
MOTYT COBMECTHO MCIOJIb30BATHCS U TOHUMATHCS KX IbIM YYaCTHUKOM OOIIEHHUS;

- 1aThb TOYHOE W IO BO3MOYKHOCTH HENPOTHBOPEYHMBOE OTPE/ICICHUE 3HAYCHHS Ka)KIIOTO
TEPMHHA Ha OCHOBE JIOTHKH MEPBOTO MOPSAKA;



- o0ecreynTh 3a/JlaHWe CEMAHTHKH C I[OMOIIbI0 MHOXECTBA aKCHOM, KOTOpPBIE
ABTOMATUYECKHU MO3BOJIAIOT MOJIy4aTh OTBET Ha MHOKECTBO BOIIPOCOB O MPEIMETHOM 001acTH.

TOVE pomkHO 00€creynuTh TIOCTPOCHHWE WHTETPUPOBAHHON MOJEIH  HEKOTOPOU
PEeIMETHOM 00JIaCTH, COCTOSIEH U3 CIEAYIOUIUX OHTOJOTHU: OMepaluii, COCTOSSHUIM U BpPEMEHH,
OpraHu3aluy, pecypcoB, IPOLYKTOB, CEPBUCA, IIPOU3BOJACTBA, LICHBI, KOJIMYECTBA.

Plinus. Llenpto mpoeKTa ABISAETCS MOJYaBTOMATHYECKOE U36IeUeHUe 3HAHUL U3 TEKCTOB Ha
€CTECTBEHHOM $3bIKE, B YaCTHOCTH, JIUTEPATYPbl O MEXAHMYECKHX CBOMCTBAX KEPAMHYECKHUX
MaTepuaioB. Tak Kak TEKCTbl OXBaTbIBAIOT IIMPOKHUI TUana3oH MOHATUH, TPeOyeTCs MHOXKECTBO
WHTETPUPOBAHHBIX OHTOJIOTMH JJIi OXBaTa TaKUX IMOHSATUN, KaK KEpaMUYECKHE MaTepHallbl U HX
CBOICTBa, cmocoObl MX 00pabOTKH, paznuuHble OedeKThl MaTepHalioB, HAlpUMeEp, TaKUE Kak
TpemHbl W Topbl. OHTOJOTHUS ONpeNeNsieT S3bIK, IPU TMOMOIIM KOTOPOTO BbIpAXKAETCA
CEMaHTHUYECKasl 4acTh CI0Bapsl.

Knaccupukauuss OHTOJOTMH 110 COAEPKUMOMY
CywHocTn, CobbiTha,

MpocTpaHcTeo, Bpems...

Obwwne
OHTONOMMN

CocTaBneHne pacnucaHui,
onpegenexue Lenen,
Knaccudmkaums

OHTOnornm
3apaq

MHoxecTBa NpeAMETOE: cKanbnenu,

[TpeameTHbIE e

OHTOITOTNK

Puc. 2.5. Knaccudukanus OHTOJIOTHII IO COAEPKUMOMY

Jannas knaccudukanus 04eHb OX0Xka Ha MPEIbIAYIIYI0, HO 37€Ch aKIIEHT CMEIAeTCsl Ha
peaibHOE COAEPKMUMOE OHTOJIOTHH, @ HE Ha aOCTPAKTHYIO 1IETTh, MPECIeTyeMYI0 aBTOPaMHU.

Obuwue ommonocuu oNKUCHIBAIOT Haubosiee 0OIIME KOHLENTHI (IIPOCTPAHCTBO, BpeMs,
MaTepus, OOBEKT, COOBbITHE, NEHCTBUE U T.J.), KOTOPbIE HE3aBUCHUMBI OT KOHKPETHOW MPOOIEMBI
uinn obnactu. B Ty kareropuro momnagaroT U OHTOJIOTHHU TPEACTABJICHHS, 1 OHTOJOTUU BEPXHETO
YPOBHSI.

Onmonoz2us, opueHmMupo8anHas Ha 3a0ayy - 3TO OHTOJIOTHS, UCIOJIb3yeMasi KOHKPETHOU
MPUKIIATHOM TIPOrpaMMOii U coJiepiKalasi TEPMHUHBI, KOTOPbIE UCTIOIB3YIOTCS TpH pazpadoTke [10,
BBITIOJIHSIFOIIIETO KOHKPETHYIO 3a/1auy. OHa oTpaxkaeT crnenuduKy MPHIOKEHUsI, HO MOXET TaKXe
COJIep’KaTh HEKOTOpble OO0IIMe TEepMUHBI (HampuMmep, B TpaduyecKkoM pemakTope OyayT u
crienpuyeckue TEPMUHBI - TAIUTPA, TUT 3AIUBKU, HAJIO)KEHHUE CIIOEB U T.[I., U OOIIHE - COXPAHUTH
U 3arpy3uTh (aiin). 3amauu, KOTOPHIM MOKET OBITh MOCBSIIEHA OHTOJOTHUS, MOTYT OBITH CAMBIMU
Pa3HOOOpPA3HBIMH: COCTABJICHUSI PACIUCAHUS, OIpEICICHUE IIelei, IUarHOCTHUKa, MPOJaxa,
pa3pabotka IO, moctpoenue knaccudukamuu. [Ipu 3TOM ommonocus 3adauu WCTOIB3YET
CMIeNUAU3aIM0 TEPMHUHOB, TIPEJICTABICHHBIX B OHTOJOTHUAX BEPXHETO YpPOBHS (0Owux
OHMOJIO2USIX).

Ilpeomemnaa onmonozus (W oHmMono02us npeomenoag ) OIMChIBAET pealibHbIe MPEIMETHI,
YUaCTBYIOIIME B KakKOW-MHOO JeATenbHOCTH (IMpOU3BOACTBE). Hampumep, 5T0 MOXKeT OBITh
OHTOJIOTHSI BCEX YacTeil 1 KOMIIOHEHTOB CaMOJIETOB omnpenesieHHoi Mapku (Boeing) u cBepenus 06
WX TIOCTaBIIHUKAX, XapaKTEPUCTHKAX, CIIOCO0E COSTMHEHHUS JIPYT C IPYTrOM U T.1I.

OnTostoruM I  00pa0OTKM TEKCTOB Ha ecTecTBeHHOM s3bIke. Jlekcnueckue
OHTOJIOTHH

Jyis Toro 4roObl MPUMEHHUTH OHTOJIOTHUIO IJii aBTOMAaTUYECKOW OOpabOTKHM TEKCTOB, B
YaCTHOCTH, JUIsl pelIeHUs 3aJad4 WH()OPMALMOHHOTO MOMCKA, HEOOXOAUMO MOHSATUSM OHTOJIOTUU



COTOCTaBUTH HAOOP S3BIKOBBIX BBIPAKEHUH (CJIOB M CJIOBOCOYETAHMI ), KOTOPBIMU MOHSITHS MOTYT
BBIPAXaThCsl B TEKCTE.

[Tpouenypa comocTaBieHUS MOHSTHH OHTOJOTHUN M S3BIKOBBIX BBIPAKCHHI MOXET OBITH
OCYIIIECTBIICHA Pa3IMYHBIMU CIIOCOOAMHU.

Bo-niepBbIX, OHTOJIOTHSI MOXKET OBITh ClIEIaHa 3apaHee, MyTeM JOTHYECKON Kiaccudukanumy,
a 3aTeM K ee AJIEeMEHTaM MOTYT ObITh MPUIIUCAHBI A3BIKOBBIE eAMHULIBI. Tak, Hanpumep, Jyr Jlenat
(Doug Lenat), pykoBoauTeIb HM3BECTHOIO IMpOEKTa B oOyiacTH mpenacTtaBieHus 3Hanuii Cyc, B
paMKax KOTOpPOro Ipeamnojarajoch (popMann3oBaTh 3HaHUS 3APAaBOTO CMbICiIa (common sense) u
UCTIOJIb30BaTh MX, B YaCTHOCTH, Ui OOpaOOTKM TEKCTOB HAa €CTECTBEHHOM S3BIKE, CUMTAET, YTO
y4eT 3HaUYCHUM CJIIOB MOXKET TOJIbKO 3amyTath ("words are often red herrings"), 4to 3HaueHus CIOB
JEeNAT MUP HEOJHO3HAYHO, a JIMHHWM JCIICHUS TPOUCXOAST W3 CaMBIX Pa3IMYHBIX MPHYWH:
UCTOPUYECKHX, (PU3UOIOTMYECKUX U T.I1.

[Ipennaraercss co3naBaTh OHTOJIOTHIO IIyTEM JIOTMYECKOTO aHain3a, "cBepxy-BHU3". [lpu
9TOM HMEHAa BBOJMMBIX NOHATUN (KENaTeIbHO) JOJDKHBI OTpa)kaTb T€ MPU3HAKH, KOTOPHIE
3aJI0KCHBI B OCHOBY Je€JeHHA. B pesyinbraTe TNONY4alOTCs HMEHa TOHSATHH JJIOCTaTOYHO
rPOMO3JIKME, HEECTECTBEHHbIE, C HHUMU TPYAHO ONEpPUPOBaTh Kak pa3zpaboTdyMkaMm, TaK U
BO3MOYKHBIM TT0JIb30BATEIISIM.

Hpyras mpobiema Takoro IMOAXO0Ja: TMPUIUCHIBAs S3bIKOBBIE BBIPAKECHUS JIOTHUECKU
000CHOBAHHOH CHCTEME MOHATUH, MBI TIOJIy4aeM, YTO OJHO M TO K€ CIIOBO MOYKET COOTBETCTBOBATh
CIIMIIKOM OOJIBIIOMY KOJMYECTBY TaKUX "TPaBUIBHBIX'" MOHATHI B 3aBUCUMOCTU OT KOHTEKCTa, a
3HAYUT, BOSHUKACT U3JIUIITHSIS MHOTO3HAYHOCTD JICKCUYECKOW €IHMHHMIIBI.

Kpome Toro, Torna kak HeOONbIINE OHTOJIOTMU MOTYT OBITH MOCTPOEHBI METOJIOM CBEPXY-
BHU3, pa3padOTKa MOAPOOHBIX OHTOJOTHHA JJISl PEealbHBIX MPUIIOKEHUH - 3a/a4a HETPUBHAJIHHAS.
bonee Toro, BO MHOTMX NpPEIMETHBIX OONACTIX 3HAHHUE, HYXHOE I pPACIpOCTPaHEHUS U
MHTETPAIlUH, COJEPKHUTCSI B OCHOBHOM B TeKcTaxX. M3-3a BHYTPEHHUX CBOWMCTB 4YeJIOBEYECKOTO
A3bIKa HEMPOCTOM 3aJaueil sIBJISIETCS CBSI3aTh 3HAHUSA, COJAEP)KAIUECs B TEKCTaX, C OHTOJIOTUSIMH,
Jlake ecu Obl ObUIA TIOCTPOCHA OPOOHAsT OHTOJIOTHS ITPEIMETHOM 00IaCTH.

HekoTopble MCCIIe0BATeNH, TaKHe KaK M3BECTHBII OpuTaHckmii nmuareuct Mopuk Bumkce,
CUMTAIOT, 4TO "HECMOTpPS Ha TO, YTO BCE aBTOPHI CTATEH IO OHTOJIOTHUSM TOTICPKHBAIOT, UTO
MOHITHUSL  SBISIOTCA KUPHUYMKAMHM JTFOOOH OHTOJIOTMH, MBI MAHUIYIUPYEeM TMOHATHUSIMU
MIOCPEJICTBOM CJIOB. BO BceX OHTOJOTHSIX, KOTOPBIE M3BECTHBI, CJIOBAa HCIIOJIB3YIOTCS ISl TOTO,
4TOOBl MPEACTaBIATh MOHATHUS. CIeI0BaTENbHO, TO MHOXECTBO SIBJICHHH B MHpE, KOTOpBIE HE
BepOaTM30BaHbl, HE MOTYT OBITH CMOJCIHUPOBAHBI. MBI MOXEM OIMCaTh 3TO SBJICHHE Kak
OnTonoruyeckyto runorezy Cenupa-Yopda, TO €CTh TO, YTO HE ONMUCHIBAETCS CIIOBAMHU, HE MOKET
OBITH OTPAKEHO B OHTOJIOTUH:".

Bropoe HampaBiieHue, KoTopoe 00bIYHO 00CYKIAeTCsl, - 9TO YCTAHOBJICHHWE COOTBETCTBUM
MEXy HepapXWYeCKUMH JiIeKcuueckuMu pecypcamu Thuna WordNet U HEKOTOpOH OHTOJOTHEH.
WordNet-pecypcsl  ONMUCHIBAIOT ~ JICKCHMYECKHE  OTHOIICHHS  MEXKIY  3HAYEHHSIMH  CIIOB,
NPEJICTaBJICHHbIE B BHJE OTICIBHBIX €AMHUI] B MEPAPXHUECKOU CETH - cuHcemos. OTHOIICHUS
MEXIY JEeKCUYECKUMHU EIMHUIIAMU B 3HAYUTENFHOW Mepe OTPaKalOT OTHOIICHHUS OOBEKTOB
BHEIITHETO MHPA, TIOPTOMY TaKHE PECYpChl YacTO PacCMaTpPUBAIOTCS KaK OCOOBIA BU OHTOJIOTHH -
JleKcudecKue WIH JUHGUCIUYECKUEe OHMOTIO2UU.

['maBHOW XapaKTEPUCTUKON TUHTBUCTUYECKUX OHTOJOTHH ABISETCA TO, YTO OHU MPUBA3AHbI
k 3HaueHusaM ("are bound to the semantics") sI3bIKOBBIX BBIpaXKEHUH (CIIOB, HIMEHHBIX TPYII U T.I1.).
JIMHTBUCTUYECKUE OHTOJIOTHMH OXBAaTBHIBAIOT OOJIBITUHCTBO CJIOB SI3bIKA W OJHOBPEMEHHO HWMEIOT
OHTOJIOTHYECKYIO CTPYKTYpPY, MPOSBISIONIYIOCS B OTHOIICHUSAX MEXIy MOHATHSAMHU. [losTomy
JUHTBUCTUYCCKUE OHTOJIOTUN MOTYT PACCMAaTPUBATHLCS KaK OCOOBIA BHT JICKCHUECKOH 0a3bl JAHHBIX
¥ 0COOBII THUIT OHTOJIOTHH.

JIMHTBHCTUYECKUE OHTOJIOTMH OTJIMYAIOTCS OT (POPMAIBHBIX OHTOJIOTHH TI0 CTEICHU
dopmanmzaruu. [loaTomy mpenmonaraercs, 4YTO pa3pabOTYMKU TAaKOTO pPoJa PECypCcoB
pa3padaThIBAIOT MEPAPXHIO JICKCHYECKUX 3HAYCHHH €CTECTBEHHOTO S3bIKa, a /Ui 0oJiee CTPOroro



OMHCAHUS 3HAHUH O MHUpPEe HEOOXOJUMO COIMOCTABUTh TaKUE PECypchl € KaKHUMH-ITHOO
(dbopManbHBIMU OHTOJIOTHSIMH.

Tak, comepaHWeM OJHOTO M3 TPOEKTOB SIBJISETCS YCTAHOBIICHHE OTHOIIECHUH MEXIy
WordNet u EuroWordNet, ¢ omgHoii cropossl, 1 GopmaiapHoii ontoiorueir SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. [IpoekT cocTOUT B TOM, 4TOOBI YCTAaHOBHTH COOTBETCTBHE
Mexay cuHceramu WordNet W MOHATHSIMH OHTOJIOTHH, TIPH KOTOpPOM Kaxabld cuHceT WordNet
Tu00 HAMPSMYIO COIMOCTABJSIETCS C TOHSATHEM OHTOJOTHH, JHOO SBISETCS THUIOHUMOM JUISI
HEKOTOPOTO MOHATHS WU SK3EMIUISIPOM (JIEMEHTOM) MOHSATHUS OHTOJIOTHH.

YuactHuku apyroro npoekra - OntoWordNet - cuurtaroT, 4T0 HEJOCTATOYHO MPOBECTH
dbopmanibHyI0 CcKIIeiKy pecypca Ttuna WordNet u ¢opManbHONH OHTOJIOTHH: HEOO0XO0auMa
3HAYUTEIbHAS PECTPYKTYpH3alUs HMCXOIHOTO JIEKCHYECKOTO pecypca. AHaloruyHas padora
npoBoauTcs u B mpoekte Cyc.

Tpetnii myTe - mTONBITATbCA pa3padOTaTh E€OUHBIA pecypc, B KOTOPOM ObUTH  ObI
cOamaHCUpOBaHbl 00€ 4YacTHU: CHUCTEMa IOHSATUH M CHUCTEeMa JIEKCUYECKUX 3HAYeHU#, - 4YTO
3aKJII0YAETCS B PA3yMHOM DAa3JIECHHWU STHX EAMHHUI[ B CO3JaBa€MOM peCcypce M aKKypaTHOM
omnucaHuu ux B3auMmocBsizei. [lonmbiTka Takoro moaxosa peanusyercs B onronorusx MikroKosmos
u OntoSem.

5.5 TEXHOJIOT'MH RDF U OWL. PEJAKTOPBI OHTOJIOT Ui

[Ipu co3manuu oHTONOTHHA (KaKk W MPHU MPOSKTUPOBAHUU MPOTPAMMHOTO 00ECIICUEHUS MU
HalMCaHUM  3JIEKTPOHHOI'O  JOKYMEHTa)  IeJIeco0Opa3sHO  MOJb30BATHCA  MOAXOJAIMMU
MHCTpYMEHTaMU. byzneMm Ha3blBaTh MHCTPYMEHTAIBHBIE NPOSpAMMHbIE CPeOCcmeéd, CO3JIaHHBIE
CHeLMaNTbHO JJIs NPOCKTHUPOBAHUS, DPEJAKTHUPOBAHUS W aHAJIM3a OHTOJIOTUH, peJaKkTopaMu
OHTOJIOTHH.

OcHoOBHast @yHukyus MOOOr0 pelakTopa OHTOJIOTMH COCTOMT B IOJJIEP)KKE Ipoliecca
Gopmanuzayuu 3nHanuli M TIPEICTABICHUH OHTOJOTHH KakK cneyughuxayuu (TOYHOTO W TIOJHOTO
OTMCaHUA).

B GonpmiMHCTBE CBOEM COBpPEMEHHBIE PEAAKTOPHl OHTOJOTHM MPEeAOCTaBISIIOT cpeacTsa
kooupoeanus " (B cMbicie "onucaHusa") GopMaJbHOM MOJENM B TOM WM MHOM Bujae. Hekotopsie
JAIOT  JIOTIOJIHUTEIbHBIE BO3MOXKHOCTH IO aHAJIU3y OHTOJIOTMM, HCIIOJIB3YIOT MEXaHU3M
JIOTUYECKOI0 BBIBOJIA.

B aroif yactu OynyT onucaHbl Haubojee O0IIKe XapaKTePUCTUKU PENaKTOPOB U MPOBEIEH
UX CpaBHUTENbHBIN ananuz. [lonpobHo paccMaTpuBaeTcs penaktop Protege.

[TonnepxxuBaemble pegakTopoM hopmanu3Mbl U popMaThl NPeCTaBICHUS

[lon ¢hopmanuzmom mnoHuMaercs TeopeTHUECKHUU Oas3ucC, JEKalluil B OCHOBE CHocoba
MPEJICTAaBICHUS] OHTOJOrMYecKUX 3HaHuM. [Ipumepamu (opMamM3MOB MOTYT CIIYKMThb JIOTHKa
npeaukatoB (First Order Logic - FOL), oeckpunmusnas noecuxa, ¢petimosvie mooenu (Frames),
KOHIEeNTyanbHble rpapsl U T.m. DopmanusM, HCIONb3YyEMbIl PEAAKTOPOM, MOXKET HE TOJBKO
CYIIECTBEHHO BIHUATh Ha BHYTPEHHHE CTPYKTYpbl JaHHBIX, HO W ONpeaeisaTh Qopmar
MIPEJICTaBICHUSI UJTH J1aXKe T0JIb30BaTeNIbCKUI HHTEpdeEiic.

@opmam TPEACTABICHUS OHTOJOTMM 3aJaeT BUJ XpaHEHHs U CIOCO0 mepenadu
oHTONOrMYeckux onucanuit. Ilox QopmaTamu moApazymMeBarOTCS SI3BIKM  MPEACTaBICHUS
ouronoruii: RDF, OWL, KIF, SCL.

Takum oOpazom, HekoTOpast popmanbHas Monaens npencrasiusercs B Gopmanmmsme FOL u
MOXeET OBITh BhIpaXkeHa cpefcTBaMu si3bika KIF.

Penakropel oHTONMOTMN OOBIUHO MOJAEPKUBAIOT padOTy C HECKOJIBKUMHU (hOpMaTU3MaMu U
dopmaTraMu MpencTaBIEeHUs, HO YacTO TOJIBKO OJWH (GopManus3M sBisercs "poaueiM" (native) ams
JAHHOTO PelaKTopa.

DYHKIMOHAIBHOCTh PEJAKTOPA OHTOJIOTUI

BaxkHoil xapakTepuCTUKON sBIsSeTcsl (YHKIMOHAJIBHOCTh pPENaKTOpa, T.€. MHOXECTBO
CLICHApUEB €r0 UCMOJIb30BaHUS.

bazoBsiit HaboOp GyHKIMN 0OecTIeunBacT:



paboTy ¢ oHUM WK OOJIee TPOCKTAMH:

COXpaHEHHe MPOEKTa B HY)KHOM (hopmam3Me u popmate (3KCTIOpT);

OTKPBITHE NIPOEKTA;

UMITIOPT U3 BHENIHETO (popmara;

pEelaKTUPOBAaHHE METAJAAHHBIX MpOoeKTa (B LIMPOKOM CMBICIE: OT HACTPOUKH (opm
pEeIaKTUPOBAHUS U MPEACTABICHUS TaHHBIX J0 NOJACPKKUA BEPCHUI TPOEKTA);

pemakTHpoBaHUE OHTOJOTMU. Habop BO3MOMKHBIX NEHCTBUN OOBIYHO BKIIIOUAET CO3JAHUE,
pelakTHUpOBaHUe, yHaJlleHWe MOHSATHI, OTHOIIEHUH, aKCHOM U IMPOYUX CTPYKTYPHBIX 3JIEMEHTOB
OHTOJIOI'MH, PEIAKTUPOBAHUE TAKCOHOMMUHU.

K nonomHuTeNnsHBIM BO3MOXKHOCTSM PEIAKTOPOB OTHOCST HMOJACPKKY SI3bIKA 3aIPOCOB (IS
[IOMCKAa HETPUBUAIbHBIX YTBEP)KJIEHUM), aHAIM3 LEJOCTHOCTH, HCIOJIb30BAaHUE MEXaHU3Ma
JIOTUYECKOT0 BBIBOJA, TMOIJAEPKKY MHOIOIOJIB30BATEIBCKOTO PEXKMMA, MOANEPXKKY YAaIeHHOIO
nocryna yepe3 MHTepHeT.

Crno>xHble HHCTPYMEHTAJIbHBIE CPE/ICTBA

OTu cpeacTBa HYXKHBI JJI TOrTO, 4YTOObl HE TOJBKO BBOJWUTH U PEJaKTUPOBATH
OHTOJIOTHUECKYI0 HH(OpPMAINIO, HO U aHAIW3UPOBATh €€, BBINOJHSS THIIHYHBIC OMEpaluy Hal
OHTOJIOTHSIMH, HAaIlpUMeEp:

evipasnueanue (alignment) OHTOJIOTUH - YCTAHOBKA PA3JIMYHOTO BUIa COOTBETCTBUN MEXY
JIBYMsI OHTOJIOTHSIMH JUISI TOTO, YTOOBI OHM MOTJIM MCIIOJIb30BaTh HH(OPMAIIHIO IPYT APYTa;

omoopaycenue (mapping) OIHON OHTOJOTMHM Ha JAPYTYIO - HAaXOXKIACHHE CEMaHTUYECKUX
CBsA3€M MeX 1y OJJOOHBIMH 3JIEMEHTAMHU Pa3HbIX OHTOJIOTUIA;

00vedunenue (merging) OHTOJOTUH - OIepalysi, KOTopas 1o ABYM OHTOJIOTHSM T'€HEPUPYET
TPETHIO, OOBEIMHSIONTYI0 HH(POPMAIIHIO U3 IEPBHIX JBYX.

OcHOBHBIE peJJaKTOPbI OHTOJIOTUI

Ontolingua

Kpome cobcTBEeHHO pejakTopa OHTOJIOTUM, 3Ta CUCTEMA COJIEPIKHT:

cereBoil komnoneHT Webster, mpeqHa3HAuYCHHBIH [T OTIPE/ICICHUS KOHIICTTOB;

cepBep, obecneunBarouii JocTym Kk oHTonorusM Ontolingua mo mpotokoixy OKBC (Open
Knowledge Base Connectivity);

Chimaera - uacTpyMeHTapuii 11 aHaInM3a 1 00bEeAMHEHHST OHTOJIOTHIA.

Protege

310 cBOOOAHO pacmpocTpaHseMas Java-mporpamma, MpeJHa3HaueHHas JUIs MOCTPOEHUS
(co3manusi, pelaKTUPOBAHMS U MIPOCMOTPA) OHTOJIOTHUH TOM WJIM MHOM MpUKIaaHON obimactu. OHa
BKIIIOUAET PENAaKTOp OHTOJIOTHI, TO3BOJSIONIMM MPOEKTUPOBATH OHTOJOTHH, pPa3BOpaYHBas
UEPAPXUUECKYI0 CTPYKTYpy aOCTpakTHBIX M KOHKPETHBIX KJaccoB M cioToB. Ha ocHoBe
chopMupoBaHHON OHTONOTMH Protege mo3BoyisieT reHepupoBaTh (HOPMBI MOMyYEHUS 3HAHUN s
BBEJICHUS SK3EMIUISIPOB KJIACCOB U MOJIKJIACCOB.

JlaHHBI MHCTPYMEHT TOAJEpKMBaeT wucnonb3oBanue s3pika OWL u  mosBomser
reHepupoBatb HTML-10KkyMeHTBl, oToOpaxkaromue CTpyKTypy oOHTojoruil. Ilockonbky OH
UCTIONB3YET PpeMOBYIO Modens npedcmasnenus snanuti OKBC, 3To Mo3BOISET ananTupoBaTh €ro
U JUIA PeIaKTUPOBAHUS MOJIEIeH MpeaMeTHBIX obnacTei, mpencraBieHHbix He B OWL, a B apyrux
dopmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS wu t.n.). IlogpoOHee 006 3TOoM
penaktope OyJIeT paccka3aHo Jajiee B 3TOM JIEKIHH.

DOE

DOE (Differential Ontology Editor) - mpocroit pemakTop, KOTOpBIA TO3BOJISIET
MOJIb30BATENIO CO3/aBaTh OHTOJIOTWMH. [Ipolecc cnenu@uKamuu OHTOJOTHH COCTOMT H3 Tpex
JTAroB.

Ha mepBom 5Tame monb30Barenh CTPOUT TAKCOHOMHUIO TIOHATHH W OTHOIICHHH, SIBHBIM
o0pa3oM ouepuuBas MO3UILHI0 KaXJ0ro 3jeMeHTa (IOHSTHE) B MepapXuu. 3aTeM I0JIb30BaTelb
YKa3bIBaeT, B 4eM crHenuduKa MOHATHS OTHOCHTEIHHO €ro "pomuTens"', U B 4eM OTO MOHSITHE
Mo00HO WX OTIAWYHO OT ero "OpatheB". lomb30BaTeNlh MOXKET TaKkKe MPUOABUTH CHHOHUMBI H
SHIMKJIONENYECKOE ONPENEICHUE Ha HECKOJIBKUX S3bIKAX JJIS1 BCEX MOHATHM.



Ha BTOpoM »JTame 1BEe TAKCOHOMHH pPAaCCMATPHUBAIOTCS C PAa3HBIX TOYEK 3PCHHUS.
[Tonb30BaTenb MOKET PACIIMPUTH UX HOBBIMU OOBEKTAMU WJIM JOOaBUTH OTPaHUUYEHUSI HAa 00J1acTH
OTHOULIEHHUM.

Ha tperpem 3Tane oHTONOTHS MOXKET OBITH IEpEeBE/ICHA Ha SI3bIK PECTABICHUS 3HAHUH.

OntoEdit

OntoEdit - wuHCTpyMEHTaJIbHOE CPEICTBO, OOECIEYMBAIOIIEee MPOCMOTpP, MPOBEPKY U
Mo KAy oHTojaorud. OHO MoAIepKUBaeT A3bIKkU npenctasiaeHus ontoioruu OlL u RDFS, a
TaK)ke BHYTPEHHHH s13bIK TpeactaBienus 3Hanuii OXML, ocnoBannbiii Ha XML. Kak u Protege,
3TO aBTOHOMHOE Java-TIpUiIoKEeHNe, HO €ro KOJbl 3aKphIThl. CBOOOIHO pacmpocTpaHseMas Bepcus
OntoEdit Free orpannuena 50 konnentamu, S0 oTHOmeHUAMHU U S0 SK3EMIUIIPAMH.

OilEd

OilEd - aBTOHOMHBIII TpadUYECKUIl PEIAKTOP OHTOJOTHIA, pa3pabOTaHHBIA B paMKax
npoekta On-To-Knowledge. On cBoO0oaHO pacmpocTpansieTcs mo odmienoctynHoi nuieHzun GPL.
NHcTpymeHT wucmonb3yeT miasi mpencraBieHus oHTojormid si3eik OIL. B OilEd orcyrctByer
MOJIEPIKKA HK3EMIUISIPOB KIIACCOB.

WebOnto

WebOnto npencrasisier coboii Java-ammuier u pa3paboTaH i MPOCMOTpPA, CO3JAHUS H
pelakTHUpOBaHUS OHTOJOTHH. /[ MoAenupoBaHHsS OHTOJNIOTMHA OH wHcmosb3yeT s3pik OCML
(Operational Conceptual Modeling Language). Iloms30BaTenb MOXKET CO371aBaTh pPa3IdYHbIC
CTPYKTYpbI, B TOM 4YHCII€ KJIacChl CO MHO>KECTBEHHBIM HacienoBaHHeM. HCTpyMEHT UMeeT psl
MOJIE3HBIX OCOOEHHOCTEH: MPOCMOTP OTHOIIEHWI, KJIACCOB W TPaBWJ, BO3MOXKHA COBMECTHAs
paboTa HaJl OHTOJIOTHEN HECKOJIbKUX MOJB30BaTENECH.

ODE, WebODE

ODE (Ontological Design Environment) B3auMOJCHCTBYET C MOJb30BATCISAIMH Ha
KOHIICTITyaJbHOM YpOBHE, OO0ecreYnBaeT WX Ha0OpOM TaOiHIl JUIs 3armoJHEHUS (KOHIENTOB,
aTpuOyTOB, OTHOILICHUI) U aBTOMAaTHYeCKHU reHepupyer ko Ha si3bikax LOOM, Ontolingua u F-
Logic. JlaHHBIN HHCTPYMEHT TOJIYYUI CBOE pa3BuTHE B penakTope ontojoruii WebODE, kotopsiii
uHTerpupyer Bce cepBuckl ODE B eanHyl0 apXuUTEKTypy, COXpaHSsi CBOM OHTOJOTHUU B
pensauuonHon bJI.

6. YY4EBHO-METOJUYECKOE U ”THOPOPMALIMOHHOE OBECIEYEHUE
JUCUMUIIIAHBI

6.1. IlepeyeHb OCHOBHOI M JONOJHUTEJbLHON JUTEPATYPbI, HEOOXOAUMOI 115
OCBOCHUS TUCHMILIMHBI

6.1.1. IlepevyeHb OCHOBHO¥ JIUTEPATYPHI

bapeimea A.B., banaun K.B., T'omos P.C., Ilepenepsiee M.M. MunoBamuu: YyebHoe
noco6ue / [Tox obm1. pen. A.5.H., mpod. A.B. BapeimeBoit. — 2-e u3a. — M.: U3natenbcko-Topropas
koprnopauus «Jlamkos u K », 2018.

6.1.2. IlepeyeHb AONOTHUTETbHOM JIUTEPATYPHI
NunoBanmonnpii MeHemkMeHT : kypc jaekumid / FO.H. Kymakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.@enepann, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

6.2. [lepeyeHb yUeOHO-METOAMYECKOT0 00ecedeHUsI CAMOCTOSITEILHOMH PadoThI
o0yyauuxcst Mo JUCHUILINHE

1. Meronnueckne yKa3aHWsS TIO  BBIMOJHEHUIO MPAKTHUYECKUX pPabOT MO AWCIUIUIMHE
«H)XeHepHBbIE KEUCHI: OT MPAKTUYECKHUX 3a7a4 K NHHOBALMOHHBIM PELLICHUSAM).

2. MeTtoauveckre pPEKOMEHIAIMKM IS CTYJACHTOB 110 OpraHU3alldd CaMOCTOSTCIIBHON
paboTel mo nucruiuinHe «VH)XXEeHEepHbIe KEHChI: OT MPAKTHUYECKUX 3a7ady K WHHOBAIIMOHHBIM
pELIECHUSIM.



6.3. [lepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHO# 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 BHEIIHEIKOHOMHYECKOH HHPOPMAIIHH.

DJIeKTPOHHBIC OUOTHMOTEYHBIC CHCTEMBI:

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

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

5. https://elibrary.ru — nayunast snextponHas OnoIMOTEKA

[IpodeccuonanpHbIe 0a3bl JAHHBIX

6. http://www.customs.ru — opunmansHbii caiit dexepanbHOI TaMOXKEHHOH CITy:KObI PO
7. http://economy.gov.ru - odurmanbHbiii calT MUHUCTEPCTBA SIKOHOMHUYECKOTO PA3BHUTHSI.
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