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BBEJIEHUE

B MeTtoanueckux ykazaHUSX COJIEPIKATCs MaTepHalibl, HEOOXOIUMBIE Il CAMOCTOSTEIbHOMN
MOJrOTOBKU CTY/EHTOB K BBITIOJHEHHUIO NMPAKTHYECKUX paboT. B ommcanue mpakTudeckux padot
BKJIIOUEHBI 11eJIb paboThl, MOPSAJOK €€ BBIMOJIHEHUS, PACCMOTPEHbI TEOPETHYECKHE BOIPOCHI,
CBSI3aHHBIE C peajn3alueil MOCTaBICHHBIX 33/1a4, PUBEIeHa HEOOX0qUMast JTUTepaTypa.

Metoauueckue yka3aHus MOCBALICHBI Kypey «HXKeHepHble KeMChl: OT MPaKTUUECKUX 3a7a4
K MHHOBAILMOHHBIM pemeHusm». OnHoi U3 cnoxHenmux 3anad B MT-otpacin ABisercs cerogHs
OpraHu3alysl B3aUMOACUCTBUS HHPOPMAIMOHHBIX CHUCTEM, HUCHOJBb3YIOUIMXCSA MPU CO3AAHUU U
HKCIUTyaTalliM KPYHHBIX TNPOMBIIUICHHBIX OOBEKTOB (HE(PTAHBIX IUIATPOPM, 3SIEKTPOCTAHIIMH,
XUMHUYECKUX TPOU3BOJICTB, (papMaleBTUUYECKUX NPeAnpuUaTus U T.1.). B HUX XKuU3HEHHOM ULUKIe
3aHATO MHOXECTBO OpTraHU3alMil: MPOEKTUPOBIIMKH, CTPOUTENH, MOCTaBIIMKH OOOpYIOBaHUS,
CIIy’)KObl AKCIUTyaTalMM W T. A., KaXJas HX KOTOPbIX OOBIYHO UCHOJBb3yeT CBOMl HabOp
KOMITbIOTEPHBIX CUCTEM U CBOHM (DOPMATHI JaHHBIX.

[To pmanabpiM NIST (HaumonanpHblif MHCTUTYT cTaHaapTuzauuu u TexHosoruit CIHA),
pelieHre npodsieM B3aUMOACUCTBHUS Pa3HOPOAHBIX KOMITBIOTEPHBIX CHUCTEM IOMOXKET MHIYCTPUHU
KPYIHBIX KamUTalIbHBIX MpoeKTOB TOJNbko B CIIIA skoHoMuTh 10 16 Mupa. A0JI. B TOJ.
Bo3MoXHOCT JOCTyna W aHanu3a Ui MOJIHBIX J@HHBIX JKU3HEHHOIO LHUKJIA CJIOYKHOTO
MH)XEHEpHOro 00BEeKTa CTajla CeroJHs 00S3aTeNbHBIM YCIOBHEM 3(P(GEKTUBHOTO YIPABICHUS €T
IIPOEKTUPOBAHUEM M JKCIUTyaranued. OTy 3ajady Ha3blBalOT I0-pa3HOMY: CO3JAHHME E€AMHOTO
MH(GOPMALIMOHHOTO TPOCTPAHCTBA )KU3HEHHOTO LIUKJIA, CO3JaHNe IM(PPOBOIM MOAETH U T. II.

BonpmmHCTBO pa3paboTUYNKOB WH)KEHEPHBIX UH(POPMALIMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) ucnonb3yoT KIACCUYECKHE OOBEKTHBIC MOJICTH JAaHHBIX W 0Oojiee WIn
MEHee CTaHJapTHBIC PEISIMOHHbIC 0a3bl TaHHBIX, OJTHAKO MHOTOJICTHHE MOIBITKA UX 00BEANHEHHS
Ha eauHOM muaTdopMme Moka yTo He yjaanuch. OTyacTH NPUYMHY TAaKOro IpoBaja MOKHO
OOHApY>KUTh B OCHOBAX KJIACCUYECKOM PEISILIMOHHON TEOPUH MOICIMPOBAHUS JTaHHBIX — B )KECTKUX
rpaHuIAaX MEXJIy CYIIHOCTSIMM, aTpuObyramMu u CBs3siMH. [lpu oObenMHEHMHM MHOXeCcTBa
PeNSUOHHBIX 0a3 JMaHHBIX OT pa3HbIX MPOM3BOJMUTENCH, Ja emé M NPHHAUICKALMX PasHBIM
X03s51eBaM, BBISICHAETCS, YTO BCE OHU MPUHUMAJIH pa3Hble PEIICHUs IPH MOJICITUPOBAHUH OCHOBHBIX
MOHATUI TpeAMeTHOH o6iacTu. 3ayacTyro OJHO M TO XK€ WH)KEHEpHOE IOHITHE B OJHOM Oase
JaHHBIX OyJEeT COOTBETCTBOBATh UMEHHU TAOJUIIbI, B APYToil 6a3e — coAepKaHUIO SYEHKU TaOIULIbI,
a B TpeTheil — UIMEHU CTOJIONA TaOIHIIBI.

Kpome TOro, wH)xeHepHbIE JaHHBIE COJEp’KAT KpailHE pa3HOPOAHYI0 HHPOpMaLuUio 00
OJTHHX U TeX k€ 00BEKTaxX, B OTIIMYHME OT «yNpPaBIEHYECKUX» WIN (PUHAHCOBBIX JaHHBIX. /laHHBIE O
Pa3HBIX y3/1ax U MOJCUCTEMAaX MPOMBIIIJICHHOTO 00beKTa (TpyOOopoBoAax, 3J1eKTpo0OOPYyJ0BaHHH,
CTPOUTENIBHBIX KOHCTPYKIMAX M T.II.) MMEIOT NPUHLUMIHAIBHO pPAa3IM4YHyI0 CTPYKTypy, a B
HENPEepPhIBHOM MPOU3BOACTBE (HEDTEXUMHMSI, IIEKTPOCTAHLIMU U T.[.) CYIIECTBYIOT COTHHU
MOJICKCTEM M THICSYM TPy 00opyaoBaHus. JlaHHBIE 0 Hacoce B MHKEHEPHBIX MH(POPMAITMOHHBIX
chcTeMaxX BKIIOUaroT cBeaeHus u3 cucteM ERP m EAM, cucrem PLM, CAIIP, a Taxxke
MH(POPMALIUIO O €r0 MPOEKTHBIX TEXHOJOTHUECKUX peXuMax, 3D-KOMIOHOBKE, HCTOPHH 3aMEPOB C
€ro JaTYMKOB, MHTEPAKTUBHbBIE PYKOBOJICTBA MO MOHTaXy M OOCITYXHUBAaHUIO U MHOTOE JIPYToE.
Hacoc umeer (QyHKUIMOHANbHBIM KOJ B TNPOEKTHOW nokyMmeHTauuun B cucrtemax CAIIP u
npuobperaet B EAM cepuiiHblii HOMep, Oyayud YCTaHOBJIIEHHBIM Ha oObekTe. MHkeHepHas
uHpopmanus ¢opmupyercss B Karajore mnpousBoautens, B CAIIP mid TemnoTeXHUYECKHX U
ANIEKTPUYECKUX  CIEHUAIBbHOCTEH, B CHCTeMax IPOEKTHOTO  YIpPaBJICHUSA, yIpPaBICHUS
CTpOUTENBCTBOM (4D-npoekTupoBaHus), U T.11.

Ecnu xaxayio U3 MHKEHEPHBIX CYIHOCTEH ONMUCHIBATh PENISLIMOHHON TaOIHIIEH, TO YHUCIO
TaONMUI pa3HOM CTPYKTYphl COCTABUT HECKOJIBKO ThICsiu. [IpM 3TOM BO3HMKAIOT MPOOJIEMBI
ObIcTposieHiCTBHS TipU (HOPMYJIHUPOBAHUU OOIIETO 3ampoca K HECKOJBKAM 0a3aM JaHHBIX, B
KOTOPBIX, KaK OTMEUYEHO BBIIIE, MOIJM OBbITh NMPHHATH NPHUHLUUIHUAIBGHO pa3HbIe PELICHUs I10
MOBOJy OOBEKTOB M aTpUOYTOB MPEIMETHOM O0JIacTH, WM IO IMOBOJIY OTpPa)XCHHUs U3MEHEHUS
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. HEJIb U 3AJTAYU OCBOEHUA JNCHUTIJIMHBI

HCJ'II)IO OCBOCHHUA JUCHUIIIIMHBI ((I/IH}KeHepHI)IC KEWCEI: OT MPAKTUYCCKUX 3aJja4y K
MHHOBAIIMOHHBIM PELICHUAM» SBIETCs (opMUpOBaHUE Habopa MpopeCCUOHATBHBIX KOMITETEHIIUH
Oynyuiero OakanaBpa 1o HanpasiaeHuto noarotoBku 07.03.03 Juzaiin apXUTEKTYypHOU cpebl.

3aauu OCBOEHMS AMCLUIUIMHBL: U3YyYEHHE METOAO0JIOTMH MPOEKTUPOBAHUS HHHOBAI[MOHHBIX
pemeHHﬁ, IMMOJIYy4YCHHUE HABBIKOB NPHMMCHCHUSA WHHOBAIIMOHHBIX IIPAKTHK B o0OiacTu HWHXKXCHCPHBIX
pelIeHni MPaKTUYECKUX 3a/1a4 MPO(heCCHOHATBHON J1eATEIIbHOCTH.

2. OBOPYJIOBAHUME U MATEPHAJIbBI

AnmapaTHble CpeJICTBA: MEPCOHANbHBIA KOMITBIOTED;

[Tporpammusie cpeacta: OC MS Windows; MS Visual Studio, MS Office.

VY4eOHbiii kiacc ocHaiieH [IBM-coBMECTMMBIMU KOMITBIOTEpaMHU, OOBEIWHECHHBIMU B
JIOKaJbHYIO ceTh. JIOKambHast CeTh y4eOHOTO Kilacca MMEET MOCTOSHHBIN JOCTYII K ceTh Internet mo
BbIIeTICHHOW InuHUU. [l mpoBeneHUs Ja0OpaTOpHBIX pabOT HEOOXOAMMO  CcleAyrolee
porpaMMHoe obecrieueHue: onepannonHas cucreMa MS Windows, naker oducHbIx mporpaMmm MS
Office, maker MS Visual Studio.

3. YKA3AHUA 11O TEXHUKE BE3OITACHOCTH

Ilepen wawamoMm paboThl ciexyeT YOEIUThCS B HCHPABHOCTU  DIIEKTPONPOBOIKH,
BBIKJIFOYATENIeH, ITENCeNbHBIX PO3ETOK, P MOMOIIN KOTOPHIX 000pyAOBaHNE BKIIIOUAETCS B CETh,
HAJIMYMHU 323€MJICHUS] KOMITBIOTEPA, €ro pab0TOCTIOCOOHOCTH.

Jl1s cHUKEeHMsT U Pe0TBPAIlleHUs] BIUSHUS OMACHBIX U BPEIHBIX (aKTOPOB HEOOXOAUMO
coONIIOIaTh CaHUTapHbIE MpaBWJa M HOPMBI, TMIHEHHYECKHE TpeOOBaHUS K NEpPCOHAIbHBIM
3JIEKTPOHHO-BBIYHMCIIATEIbHBIM MaIIMHAM.

Bo u3bexanne NOBpeXACHUS U30JIALUN POBOJIOB U BOSHUKHOBEHHS KOPOTKUX 3aMBIKAHUH
HE pa3pelaeTcs: BellaTh YTO-TMOO0 Ha MPOBOJAA, 3aKpalluBaTh W OENUTh LIHYPHl U IMPOBOJA,
3aKJIa/IbIBaTh MPOBOJA U IIHYPHI 32 Ta30BbIE U BOJONPOBOHBIE TPYOHBI, 32 OaTaper OTOMMTEIbHOM
CUCTEMBI, BBLAEPIMBaTh IITENCEIbHYIO BUJIKY W3 PO3ETKH 3a WIHYp, YCHUJIHE JOJKHO OBITh
IIPUJIOKEHO K KOPILYCY BUIIKH.

Jns uckiroueHns MOpaKeHUs SJIEKTPUYECKMM TOKOM 3alpeliaeTcs: 4acTo BKIKYAaTh U
BBIKJIIOYATh KOMIBbIOTEp 06€3 HEOOXOMMOCTH, PUKACAThCS K KpaHy U K ThUJILHOM CTOpPOHE OJIOKOB



KOMIIbIOTEpa, paboTaTh Ha CPECTBAX BBIUMCIUTENLHON TEXHUKU U Nepu(epruitHoM 000py10BaHUU
MOKPBIMU pyKaMH, paboTaTb Ha CpEACTBaX BBIYMCIUTENBHON TEXHUKU U TepupepuiiHOM
000pYJIOBaHUH, UMEIOIIUX HAPYIIEHUs LIEJIOCTHOCTH KOpITyca, HApYyLIeHHs H3O0JSILHH MPOBOJIOB,
HCHUCIIPABHYIO MHAWKAIUIO BKIIFOYCHUSA NHUTAHUA, C IIPU3HAKaAMU JJICKTPUUCCKOTI'O HAIPSAKCHUA Ha
KOpIlyce, KJIAacTh Ha CpEACTBA BBIYMCIMTENBHOM TEXHUKUM M mepudepuifHoM 000pYyTOBAHUU
IMOCTOPOHHHUE NMPEAMETHI.

3ampeniaercs I0J] HaPSHKCHUEM OYHILATh OT MBUTH U 3arPsS3HEHUS 3JIEKTPOOOOpY0BaHHE.

Bo n30exaHue mopakeHHs 3JIEKTPUUYECKHM TOKOM, MPH MOJIb30BAHUU 3JIEKTponpudopaMu
HENlb3s  KacaTbCsl  OJHOBPEMEHHO  Kakux-1u0o  TpyOoOmpoBOoJOB, Oarapeil  OTOIJICHHS,
METATIINYCCKUX KOHCTPYKHHP'I, COCIUHCHHBIX C 3eMJIeH.

Ilocne oxoHuaHus pabOThI HEOOXOAMMO OOECTOYMTH BCE CPEACTBA BBIYMCIUTEIHHOMN
TeXHUKH U TnepudepuitHoe obopynoBanue. B cimyuae HempepbIBHOrO ydeOHOro mpoiiecca
HE00XO0/IMMO OCTAaBUTh BKJIIOUEHHBIMH TOJIBKO HE00OX0AUMOe 000py10BaHHUE.

4. HAUMEHOBAHUME ITPAKTUYECKHUX PABOT

Ne | HaumeHoBaHue TEM AMCLUILUIMHBIL, UX KPATKOE COAEPIKAHNE Obbem Nurepak
TE 4acoB TUHAas
M ¢dopma
Bl IIpoOBEIE
HUs
2 ceMecTp

Paznen 1. OcHOBBI MMPOCKTHOI'0O MCHCI’KMCHTA

1 | Temal. KonnenryanpHbie 1 THPOPMAIIMOHHBIE MOJICTTH 3
HMHHOBAIIMOHHBIX HpOeKTOB

dopmanuzoBaHHbIE MOZEeTH 3HaHUH. CTpyKTypa HHPOPMALIUH.
NuTencnonan u 3kcteHcuoHan. OOBEKTHI U KJIACChl 0OBEKTOB.
MeTtosl uaeHTHPUKAINHT U KIIacCU(PUKAIUNA OOBEKTOB.

2 | Tema 2. OHTONOTMYECKHE MOJIENH MHPOPMALIMOHHBIX CHCTEM 3

[Ipouecc co3ganus OHTOIOTHYECKON MOJENH. JIeKOMIO3ULUS U
unentudukanus oobekra. Kinaccudukarus u onrcanne CBOMCTB
o0bekTa. OnpeseneHns 3Ha4eHUs CBsI3ei 00bEKTa ¢ APYTUMH

NAAT avrmantx

3 | Tema 3. OHTONOIYSA NPECTABICHNS JAHHBIX ¥ 3HAHUI B 3
WHHOBAIIMOHHBIX PEIICHUIX

Mertoapl IpeACTaBICHHS JaHHBIX U 3HaHUN. CTpyKTypa
MIPECTABJICHUS JaHHBIX U 3HaHUU. MoJenu peaCcTaBIeHNs JaHHbIX U

v
DITQAYIIATL

4 | Tema 4. CeMaHTHYECKOE MOJIENMPOBAHKE JAHHBIX U 3HAHUH B 3
TEXHOJIOTHSIX OOJIBIINX JTaHHBIX

dopmanuzaiusi KOHIENTyalbHONH MoJienu. PendimonHoe
npeAcTaBieHue TaHHbIX. CEMaHTUYECKUE TEXHOJIOTHH.
Cemantuueckas naytuHa. CeMaHTHYECKOE MOJICIIUPOBAHUE JAHHBIX U
3HAHUH B TEXHOJIOTUAX OOJBIINX TAaHHBIX

> | Tema 5. UndpacTpyKTypa NPOEKTUPOBAHUS MHHOBAIIMOHHBIX 3 Macrep-
VMHKEHEPHBIX PELICHUN KJ1acc




TexHonorun Hay4HbIX UccaenoBanuid. HdpacTpykTypa HaydHBIX
HUcclenoBannii. MeTonnueckoe 00ecIieYeHNe NUCCIIEIOBAHUI.
HudpactpykTypa NpoeKTUPOBaHNUS HMHHOBAIIMOHHBIX HHKEHEPHBIX

peLICHHIT
6 | Tema 6. incTpyMeHTanbHOE 06ecreye e OHTONOTHYECKOTO 3 Macrep-
MOJIJIMPOBaHMs HH(OPMAIIMOHHBIX CUCTEM KJ1acc

MamnHa J0rM4Yeckoro BbIBoAa. Pemaktop oHrtonoruii  Protége.
[IporpamMubie  mpoaykThl kiacca Triple store. IIporpammuas
peanm3anus SPARQL-unTepdeiica.

7 | Tema 7. Texuomoruu RDF u OWL 3

PenakTopel, BU3yanu3aTopsl U MHCTPYMEHTBI JIOTMYECKOTO BBIBOJA.
RDF/RDFS/OWL. ®opmar RDF/XML

8 | Tema 8. [IpuMeHeHNEe OHTOIOTMYECKHX MOJIETel HHHOBAIIMOHHBIX 3
MIPOJYKTOB

Cuctembl OANEPKKU MPUHATUS PELICHUI. DKCIIEPTHBIE CUCTEMBI.
ba3pl 3nanuii. Xpanwinia 3HaHui. CucTeMbl OOJBITNX JTAHHBIX.

Hroro 24

4. COAEP)KAHUE ITPAKTUYECKHUX PABOT

IIpakTHyeckas padora 1. KonnenryaabHbie 1 HHGOPMALHOHHbIE MOJEIH
HHHOBAIIMOHHBIX ITPOEKTOB

Lesas padoTel: PazpaboTaTh MOAETh HHKEHEPHOTO MPOEKTA.
OcHoBBI TEOPUH

JlomonHUTENbHBIE TPEUMYINeCTBA TpU paboTe ¢ CEMAaHTHMYECKUMHU JaHHBIMH JaéT
MIPUMEHEHNE OHTOJIOTMYECKUX CTaHAapTOB, MO3BOJSIONIMX HE MPOCTO MOIy4yaTh MHPOPMAILUIO U3
pa3HbIX HUCTOYHHKOB B OJHOM THOKOM U pacmupsemMoM ¢opmare, HO U OJUHAKOBO €&
UHTepIpeTupoBaTh. [lpu OHTOJIOrMYECKOM MOJAETUPOBAHUU JAHHBIX B CEMaHTHYECKOM
IIPEJCTaBICHUNA  MCIOJNB3YHOTCS IOHSATHSA W OTHOIIEHHMS M3 3apaHee  COIJIaCOBAHHOTO
(ompenen€HHOro KakUM-TO CTaHIApPTOM) CHHCKa TOHATUH W OTHOIICHUH, ONMCHIBAIOLIETO
HEKOTOPYIO MPEIMETHYIO 00JIacTh UHXKEHEPHOU chephl (MEXaHHKY, NIEKTPUKY, TETUIOTUIPABIUKY,
CTPOUTENBCTBO, W T.I.). Hampumep, oawH pa3 BBOAATCA MOHATHS "Hacoc", "maBieHue" WiIH
"moakiroueHue", M Janee yHUBEPCAIbHBbIE CCHUIKM Ha TaKHe MOHSTHS CTaHAAPTHOIO CIOBaps-
Te3aypyca HCIONb3YIOTCS BCEMH CTOPOHAMM JUIsl ONHMCAHHUA OOBEKTOB, W3BJIEKAEMBIX W3
pa3zHo00pa3HBIX 0a3 JTaHHBIX.

OnTONOTMYECKast MOJIENb JaHHBIX SABJISETCS COCTABHOM YaCThIO CAMMX JAHHBIX — MOHSTHS
CTaHJIAPTHOTO CJIOBaps-Te3aypyca (Tak Ha3biBacMble 'CIIPAaBOYHBIC JNaHHBIC'") HCIONB3YIOTCS IS
OTHMCAHUs CMBICTIA U CITIOCOOOB HUCIIOJIb30BAHUS JAHHBIX MPU 00pabOTKE X KaK KOMIIbIOTEpaMH, TakK
u moapMu. Ilpu HEOOXOAMMOCTH YTOYHUTH CMBICH TONTYYCHHBIX JaHHBIX MOXHO M3 3apaHee
W3BECTHBIX HWCTOYHUKOB (OWMONHMOTEK CHNpPaBOYHBIX JMAHHBIX) M C MCIOJb30BAaHUEM TEX XKE
CTaHJIAPTU3HPOBAHHBIX TEXHOJOTMA M HMHCTPYMEHTOB, KOTOPBIE HCIONB3YIOTCS Ui OOMeHa
TAHHBIMHU

OCHOBaHHbIE Ha OHTOJOTMYECKOM MOJECIMPOBAHUMA MHTETPAIIMOHHBIE CEMAHTUYECKUE
MOJENN JUIsi WH)XXEHEPHBIX OOBEKTOB pa3pabaTbiBalOTCd KaK Ha OTpacjieBOM, TaKk M Ha
MEXIyHapoAHOM ypoBHE. COBpPEMEHHBIE PELICHMsI [0 MOJEIMPOBAHUIO JAHHBIX JIETJIM B OCHOBY
HEUTpaJdbHOW 1O OTHOIICHHWIO K OTJAEIbHBIM HWH)KEHEPHBIM CHCTEMaM MOJIEIN JaHHBIX
cragaapra ISO 15926 "Industrial automation systems and integration. Integration of life-cycle
data for process plants including oil and gas production facilities" (I'OCT-P UCO 15926




"[IpoMbIlITIEHHBIE  ABTOMATU3MPOBAaHHBIE CUCTEMBI W UHTerpanus. VHTerpauus JaHHBIX
KU3HEHHOTO IMKJIa AJis TepepadaThiBAIOIIUX MPENNpUITHHA, BKIOYas HEPTIHbIE U Ta30BbIE
MIPOM3BOJICTBEHHBIE MTPEAIPUATH").

OTOT CTaHAApPT ONpENeNseT WH)XCHEPHYIO OHTOJOTHMI0 — OCHOBHBIE THIBI OOBEKTOB W
OTHOLICHUH, HCIOJIb3YEMBIX MpPH MPEACTABICHUN HHXCHEPHOH HWH(POpPMALUH, YHOPSI0YMUBACT
TEPMHUHOJIOTHIO, HCHOJb3yeMYI0 i €€ OpraHu3alud, a TakkKe OMNpeneNseT NPUHIUIBI
pacuIMpeHust CTaHAAPTHOM TEPMHMHOJIOTHM Yepe3 MeXaHM3M (QelepupOBaHHBIX OMOIHOTEK
CIPaBOYHBIX JaHHBIX. CerofHss MHOTME KpyIHbIE KOMIAHHM YXKe MepexXoAsIT Ha ITOT CTaHIapT:
komrnanuu-wieHsl Norwegian Oil Industry Association, unensl koHcopuumyma FIATECH,
KpyMHEWIINEe TMOCTaBUIMKYM WHXXMHUPUHTOBOTO TMPOTPAMMHOIO OOEcleyeHus, a TakKe TaKue
poccuiickue koproparmu, kak 'K «Pocarom» u OAO «PocHedTb», U3y4atoT BO3MOXHOCTH €r0
HCIOJIb30BaHUS.

Peanuzanus crannapra ISO 15926 B yacTu nmpencraBieHus, XpaHEHUs U JOCTyNa K JaHHBIM
OCHOBAaHAa Ha MCHOJIb30BAaHUM CEMAaHTHYECKHX cTaHaapToB koHcopumyma W3C: RDF, OWL u
SPARQL.

Hcnonp30BaHne CEMaHTUYECKUX M OHTOJIOTHYECKUX CTaHIapTOB MOMOTaeT HalaJIuTh 0OMeH
U COIOCTAaBJICHUE JIAaHHBIX, BBISBJICHUE KOJUIM3MHA M COIJIaCOBAHME NMPOTHUBOpeuni. JlucuuruvHa
paboTHI ¢ JAaHHBIMH TIPU TAKOW CTaHAAPTHU3AINH, SBJISICTCS TOpPa3i0 MEHEE OOPEMEHHUTEILHOM, YeM
IPU UHBIX TEXHOJOTHYECKUX peIICHUSIX, MNpeAyCMaTpPUBAIOIMX YHU(DUKALMIO MPOrpaMMHBIX
cpencTB u untepdeiicoB padbotsl. [Ipn npegocTaBneHNN cEMaHTUYECKUX JAHHBIX BO3MOKEH BBIOOD
MEX]y COTJIACOBAHHOW «0OIIei» TepMUHONOTHEH (OTpaciieBOl OHTOJIOTHEH) W MPUBBIYHBIMHU
OTJENbHBIM yYaCTHUKaM Ha0opaMu MOHSATHH M ONMUPAIOUIMMHCS Ha HUX (opMaMu OTYETHOCTH.
IIpy »TOM B YacTW TEPMHUHOJIOTUHU, MNPEANUCAHHON (eaepanbHBIMU WM MYHHUIHUNAIbHBIMU
HOpMaTHUBaMH, KOHTPOJIb HCIIOJIb3yEMbIX TEPMUHOB MOKET OBITH ropa3fo Ooiyiee KECTKUM, YEM B
YacTH, HE OXBAUCHHON CTaHJApTHU3aIMel: KOHTPOJIb MOXKHO OyAeT OpraHHM30BBIBATH HE TOJBKO
«TJ1a3aMu», HO U C MCTIOJIb30BAHUEM KOMITBIOTEPOB.

B uactm KOMMYHMKallMM MEXIYy KOMIIBIOTEpAMH CEMAHTHUYECKHE W OHTOJIOTMUYECKHE
JaHHbIE MPUTOJHBI A1 00pabOTKHM HMHCTPYMEHTaMH pPa3HOW CTENEHH CII0OKHOCTH, OT HIMPOKO
pacrpoCTpaHEHHBIX OJEKTPOHHBIX TAaOMMIl 7O CHEHHATU3UPOBAHHBIX TI'e€OMH(POPMALMOHHBIX
CUCTEM, CHCTEM aBTOMATHU3allMM MPOEKTUPOBAHUS WM CHUCTEM MHBECTULIMOHHOIO IJIAHUPOBAHUS.
CeMaHTHYECKHE JaHHBIE C OHTOJOIMYECKOM pa3sMETKOW MOryT TOTOBHUTHCS  pa3HBIMH
nporpaMMHbIMH  cpeAcTBaMH. OTKpbIThle (OpMaThl JaHHBIX H30aBISIOT OT HEOOXOAMMOCTH
MOJIb30BATHCS MPOTPAMMHBIM 00ECTIEYEHHUEM TOJIBKO OT OJHOTO IMOCTABIIHUKA.

IlocTanoBKa 3a1a4u K NPaKTHYeCKOi padore 1

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHUall.
2. Pa3paboTtaTh MOJ€NIb HHKEHEPHOTO MPOEKTa

3. CocraBuTh HHPOPMALMOHHYIO MOJEIH MPOEKTA.

4. Odopmutsb otdeT. [IpeacTaBUTh OTYET M1 3alTUTHI.

BapuaHThl HHIMBUAYAJIBbHBIX 32IaHUI
B coorBercTBUMM C yKa3aHHOM NpeaMEeTHONW o00JacTbi0 M KJlaccoM paspadarbiBaeMOn

CUCTEMBI pa3pa60TaTL MOZCIIb MHKCHCPHOTO ITPOCKTA.

Ta6ymmna 1.2 — IHauBuIyaIbHBIC 3a1aHUS

Ne ITpeameTHas 061acTh Knacc cucteMel
1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B




7 CtpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOE 3aBe/IeHHE NC ynpasnenus

9 HudpacTpyKTypa MpeanpusTHs CIHIIP

10 | AnnapatHas ”HGPACTPYKTypa MPEeANPHUSITH DKcnepTHasi cuctemMa

Conepxanue oT4yeTa

[To BbIMONHEHHON paboTe cocTaBiseTcs oTyeT. OTUET BBINOJIHIETCS B DJIEKTPOHHOM BHJIE.
1o BBINIOJIHEHHOMY OTYETY IPOBOJUTCS 3alLUTA IPAKTUUECKON PabOTHI.

Otuer 1O mpakTU4YecKoi paldoTe [OKEH COCTOATh U3 CIENYIOIIUX CTPYKTYpPHBIX
3JIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJHAasA 4acCThb,

- OCHOBHasI 4acCTh;

- 3aKJII0YEHUE (BBIBOJIBI).

BBojHas yacTe oTueTa 1OJIKHA BKIKOYATh ITyHKTBI:

- YCIIOBHE 3aJjauy;

- IOPSIIOK BBITIOJTHEHMUS.

- IpOrpaMMHO-aNnapaTHbIE CPEJICTBA, UCIIOIb3yEMbIE IIPU BHIIIOIHEHUU PAaOOTHI.

3amuTa OT4eTa IO 3aKJII0YaeTcs B IMPEAbSIBICHUM IPENOAABATENI0 IOJYyYEHHBIX
PE3YJIbTATOB B BUIC (bafma U JEMOHCTpalWH IMOJTYYCHHBIX HABBIKOB IIPU OTBETAX Ha BOIIPOCHI
IIpernoaaBaTess.

KOHTpOJ’IbHI)Ie BOIIPOCHI

. UTo Taxkoe KU3HEHHBIN LUK MHKEHEPHOTO IpoeKTa’?

. Kak cTpykTypupoBaTh M0OJIe/Ib HHKEHEPHOTO MPOEKTA.

. IlpuBenuTe 3TaIbl pa3pabOTKU HHKEHEPHOTO IPOEKTA.

. Kakue stamer Bkmouaet B ceds mozaens XKL I10 cormacao 'OCT 19.102-77?
. Uro BKIIIOYaeT B ce0s1 3Tal MPeIpOeKTHOIO UCCe10BaHusA?

. [lepeuncnure pyHKIHMOHATBHBIE TPEOOBAHUS K MHXKEHEPHOMY IPOEKTY.

. Ilepeuncnure 3KkcrTyaTallMOHHbIE TPEOOBAHUS K HH)KEHEPHOMY IPOEKTY.

. [lepeuncnure npasuiia pa3pabOTKH TEXHUUECKOIO 3aJaHUsI.

. HazoBuTE OCHOBHBIE pa3Aeibl TEXHUUECKOTO 3aJaHMsl.

10. HazoBute 3Tans! BbIpaOOTKHU TpeOOBAaHUI K MHXKEHEPHOMY IPOEKTY.

O 0 1N DN B W~

IIpakTH4eckas padora 2. OHTO/IOrHYeCKHEe MO eI HH(POPMAIIMOHHBIX CHCTEM

Heapr paGoThbl: u3ydyeHHE METOJAOB U CPEJACTB OHTOJOTHYECKOIO MOJIEIMPOBAHUS;
IIPUMEHEHNE METOJIOB U CPEJICTB OHTOJIOIMUYECKOI0 MOJIETIMPOBAHUS.

[IpakTuueckast pabota HampaBiieHa HA 03HAKOMJIEHHE C ITPOLIECCOM ONMUCAHMSI HHKEHEPHOTO
IIPOEKTA U IOJyYEHUE HABBIKOB I10 MCIOJIb30BAaHUIO OCHOBHBIX METOJOB aHAIW3a WHKEHEPHOIO
pelIeHusl.

TpeboBaHnus K pe3ybTaTaM BBIIIOJHEHUSI IPAKTUYECKOM paboThI:

- HaJIM4Ke ONMMCAHUS HHKEHEPHOTO MPOEKTa;

- IPOBEJICHUE aHAJIN3a OCYLIECTBUMOCTH BBIIIOJIHEHHUS [TPOEKTA;

- HaJIM4MEe 3aKJIIOYEHHUS O BO3MOXHOCTH pealM3alli MPOEKTa, COAEPIKAILEro 3JIEMEHTHI
OHTOJIOTMYECKOT0 MOJEJIMPOBAHNS HHHOBALIMOHHOTO MPOIYKTA.

OcHoBBI TEOPHUH

[lonatue «oHTONMOTHS» OBUIO BBEACHO Kak TepMHMH (uinocodpuu, U MPUMEHSUIOCh B
pa3iINuHbIX 3HaueHUsX. B cdepe KOMNbIOTEPHBIX HAayK, OHTOJIOTHS SIBISIETCS MOJEJIbIO ONMCAHUS
MHUpa, COCTOAIIEr0 W3 Habopa TUIOB, CBOWCTB U B3auMmocBsazel. IlompasymeBaercs, 4TO
OHTOJIOTUYECKUE MOJIENIH JOJIKHBI OTHOCUTHCS K pEaIbHOMY MHUDPY.

B 1990 rogy Tom I'pybep (Tom Gruber) BBen cieAyrouuii TEPMHH: OHTOJOTHS — 3TO
onucanue (1mogobHoe ¢GopManbHON cHenu(UKAUN MPOrpaMMbl) KOHLIENITOB M B3aHUMOCBS3E,



KOTOpBIE MOTYT (DOPMalIbHO CYIIECTBOBATH JUIS OJHOTO areHTa WM JUIS COOOILIeCTBa arcHTOB.
JlaHHOE OmpeeeHHe COOTBETCTBYET IMOHSATHIO HCIONB30BAHUS OHTOJOTHH KaK COBOKYITHOCTH
omnpeseleHnii KOHIenToB, Ho Oomee obmiee. Cmycts Tpu roma, Tom I'pybep oTmeTmi, 4TO
OHTOJIOTHU OOBIYHO IMPUPABHUBAIOTCA K TaAKCOHOMHYCCKHNM HCPAPXUAM KJIaCCOB, OIPCACICHUAM
KJIACCOB, HO OHTOJIOTHSM HE OTPAaHUYMBAIOTCS JAHHBIMH ()OPMAaMH — OHH TaKXKe He JINMUTHPOBAHBI
B KOHCCPBATUBHBIX OMPCACICHUAX, TO €CTh, OMPEACIICHUAX B TPAAULIUOHHOM JIOTHYECKOM CMBICIIC,
«TEPMHUHOJIOTHH Oe3 100aBICHUs 3HAHUI O MHUPE».

OHTOJIOTUH COCTOST U3 CIACAYIONINX KOMNOHEHNOS:

Oco0u. DK3eMIuIsIpsl WK 00BEKTHI. SIBISIOTCS HUKHEYPOBHEBBIMA KOMITOHEHTAMU
OHTOJIOTHH;

Knaccbl. AOcTpakTHble TIpyInbl, KOJJIEKUMH WIM HaboOpsl 00BEKTOB. MoryT
NPEACTaBIATh €000 HAOOpBI, KOJJIEKLUWH, KOHIENTHI, MPOrpaMMHBIE KIIACChl, THIIbI
00BEKTOB ¥ TOMY MOAO00HOE;

ATpuOyTBHl. ACHEKTbI, CBOMCTBA, OCOOCHHOCTH, XapaKTEPUCTUKHU WM MapameTphl,
KOTOPBIE MOXET UMETh OOBEKT;

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

OyHKUMOHANBHBIE BbIpakeHUs. KoMIiuiekc cTpykTyp, C(OpPMHpPOBAHHBIX U3
OIpEEIIEHHBIX OTHOLIEHH.

Orpannyenusi. @opManbHO YTBEPKIEHHOE ONMCAHUE TOTrO, KAKHE YCIIOBUS JOJKHBI
BBINOJIHATHCS AJI BXOJHBIX JaHHBIX;

[TpaBuma. VYtBepxaenus B ¢Gopme "ecau-to" (NMpeAlIeCTBEHHUK-CIEACTBHE),
OMKCHIBAET JIOTMYECKHUE BBIBOJbI, KOTOPbIE MOYKHO W3BJIEUYb U3 YTBEPKICHHUS B
ornpeneneHHoin Ghopme;

Axkcruombl. YTBepkIeHMs (BKJIOYas IMpaBuja) B JIOTMYECKOoW ¢opme, BMecTe
COCTaBJISIOIIME OOIIME CBEJCHHS O TOM, YTO OHTOJIOTHS OIMCBHIBAET B CBOEH 00JacTH
IIpUMEHEHUs. J[aHHOE OlpelereHNe OTIIMYAETCsS OT CTaHAAPTHOIO NMOHMMAaHUS "aKCHOMBI"
TeHepaTUBHON I'paMMaTUKU M (OPMaJbHOM JIOTMKH, TaK KaK 3/1eCh aKCMOMBI BKIIIOYAIOT B
ceOs HE TONBKO KOHCTAaTHPYIOIIME YTBEPXKACHUSA, HO M TEOPHIO, IMOJIYyYEHHYIO U3
aKCHOMAaTHUYECKUX yTBEPKIACHUM;

CoOsbrtus. [Ipencrasisaror co00i H3MEHEHUs aTpUOYTOB MIM OTHOIIEHUH.

ITo ypOBHIO YHHBEPCAILHOCTHU BBIJCIIAIOT TPH TUIIA OHTOJIOTHIL:

OHTONMIOTMM BEpPXHEro YpoBHS (MeTaoHToJoruu). BHe 3aBucHMMOCTH OT 3ajad
KOHKPETHOM mpeaMeTHol oOnactu, omnuchiBaroT oOmMe noHsATHs. Ilpumepom Takoit
oHtosoruu ciyxut WordNet. JlaHHbI THII OTVIMYAaeTCs HU3KUM YPOBHEM JIE€TAIbHOCTH,
HaIpuMep, UMEIOTCS JIMILb ONKUCAHUS TEPMUHOB Ha €CTECTBEHHOM SI3bIKE. TaKue ONMUCAHUS
HE MOTYT OBbITh MOHSATHI MAIIMHOM, MEXIY HUMH 3a(DUKCUPOBAHbI TOJIBKO Camble MPOCTHIE
OTHOILICHHS;

OHTONOTMM TPEIMETHBIX oOmacted. JlaHHBIA THUII OHTOJOTHMH  OIHMCHIBACT
OTHOCHUTEJIbHO 00IlMe MOHATUSA A o0ImMX 3ahad. B kakoil-ro Mepe, JaHHbIE OHTOJIOTUU
OTHOCSITCSI K OHTOJIOTHSIM BEPXHETO YPOBHS;

Ontonornn npunoxeHuid. ONKUCHIBAIOT IMOHATHS, 3aBUCSIIME KAK OT NPEAMETHOU
o0acTu, Tak 1 OT perIaeMoi 3a1a4.

Kpome 3TOro, OHTONIOTMH pA3MHYAIOTCS [0 CTENCHH BBIPA3UTEIBLHOCTH. Bhlensercs
CHEAYIOLIUN CIIEKT:

- KOHTpoJIpyeMble cioBapH. IIpeacTaBisaior co0oi CIIMCOK TEPMUHOB;

- Te3aypychl. CBA3M MEXKy TEPMUHAMU, TAKUE, KAK CHHOHUMBI;



- HeopManbHAsE TaKCOHOMHs. SIBHAas uWepapxus, HO OTCYTCTBYET CTpPOTOe
HaclleZIoBaHUE. DK3EMIUISP MOJAKIACCA TAKOW OHTOJIOTUM HE O0S3aTENBHO SIBISIETCS TaKkKe
IK3EMIUISIPOM CyIepKIIacca,

- hopmanbHast TakcoHoMHA. B oTianume or HepOpMambHOW TaKCOHOMHUH, 37€Ch
MPHUCYTCTBYET CTPOTOE HACTIETOBAHMNE;

- ¢peiimel. [IpencraBnsaroT coOoi onmucaHue KJIacCOB U UX CBOMCTB;

OnucaHus KJIacCOB MOTYT OBITh MPEICTABIICHBI:

- ¢ 3aJIaHHBIMH OT'PAaHUYEHUSIMHU Ha MX CBOMCTBA;

- C POCTHIMH JIOTUYECKUMH WJIM MaTeMaTUYECKHUMU OTPaHUYCHUSIMU Ha CBOWCTBA U
OTHOIIICHUS;

- CO CJIOHBIMU JIOTHYECKHUMH OTHOIICHUSIMHU.

B o6miem cirydyae, OHTOJIOTHS OTIMCHIBACTCS CIICTYIONTUM HAOOPOM JTaHHBIX:

O=<TRP>, (1)

rae 7 — Habop TEpMHUHOB MPEAMETHOM 007acTH;

R — CEeMaHTHYECKHU 3HAYNMBbIC OTHOIIICHUS;

P — onpenencHue QyHKIUI HHTEPIIPETALINN.

Pa3paboTka oHTONOrMM HauYMHAETCSA C pa3pabOTKU Te3aypyca; OHTOJIOTHS SBIISETCS
dhopmanbHOM TAKCOHOMHEH.

IlocTaHoBKa 3a1a4u K IPaKTHYECKO padoTe 2

1. M3yunTh npenaraeMblii TEOpETUYECKUI MaTepHrall.

2. CocTaBUTh OHTOJIOTUYECKYHO MOJIETb MHKEHEPHOTO MTPOEKTA.

3. Ha ocHoBaHuu pe3ysibTaTOB MOJEIMPOBAHUS MPOBECTH AHAJIM3 MPOIECCa OpraHU3alUuu
pa3pabOTKM MHHOBAIIMOHHOTO MPOJyKTa Pe3ynbTaTroM aHaim3a JTOJDKHO SIBUTHCS 3aKIIOUYCHHE O
BO3MO>KHOCTH peajii3aliy MpOeKTa.

4. Odopmuth otyeT. [IpeacTaBUTh OTYET M1 3aLTUTHI.

BapuaHTbl HHAUBHIYAJIBHBIX 32 JaHUIT
B cooTBercTBUMM C yKa3aHHOM NpeaMEeTHOW oO0JacTbi0 M KJIacCOM pa3padaTbiBaeMOn

CUCTEMBI pa3pa60TaTL MOZCIIb ITPOCKTA U NIPOBCCTHU BO3MOKHOCTH pa3pa60TK1/1 IMPOCKTA.

Tabnuma 2.1 — MaauBuyanbHbIC 33 JaHUS

Ne ITpeameTHas 061acTh Knacc UC

1 Cknang MRP

2 [Ipou3BOACTBEHHOE NPEANPUSITHE ERP

3 Toprosoe npennpusTre CRM

4 ToproBoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [Topran B2B

7 CrpoutenbHOE IPEANIPUATHE NC yuera

8 Briciiee yuebHOe 3aBe/ieHUE W C ynpasnenus
9 WudbpactpykTypa npeanpusTus CIIIIP

10 | AnmapatHast ”HGPACTPYKTypa NPeTPUITHS DKCIIepTHAsI CUCTEMA

Conepxanue oT4yeTa

ITo BBRIMOTHEHHOM pa60Te cocTapisgeTcs oTtdeT. OTUYET BBIIOIHICTCS B 3JICKTPOHHOM BHJIC.

[To BBIMOHEHHOMY OTYETY MPOBOAMTCS 3AIIUTA MPAKTHYECKONU PAOOTHI.

OTtdyer 1O mpakTU4YEeCKOW paboTe [OJKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYPHBIX

9JICMCHTOB!:
- TI/ITy.TIBHHﬁ JIMCT,

- BBOAHAA YaCTbh: KPATKOC OIMMCAHUC LICJIGfI MMPOCKTa U MPOCKTHBIX OI”paHI/IquHﬁ.




BBomHass dacTe oTyYeTa [ODKHA BKJIIOYATh MYHKTBI:  YCIOBHE 3a/adyd; MOPSI0K
BBITIOJTHEHHST; POTPAMMHO-AIIapaTHBIE CPEICTBA, HCIIOIB3yEeMbIC ITPH BHITIOJIHEHUH PaOOTHI.

- OCHOBHasl 4acTh (omucanue paboThl).

OcHOBHasT dYacTh OTYETa BKJIIOYaeT B CeOs: OMHMCAaHWE MOJEIH HWHKEHEPHOTO
MPOEKTa, HAJIMYKE 3aKIF0UYEHUS O BO3MOXKHOCTH pealn3alii IpOeKTa.

- 3aKJII04YEHHE (BBIBOJIBI);

- CIIUCOK HCIOJIb30BAHHON JIUTEPATYPHI.

3ammTa 0TYeTa 3aKIII0YACTCs B MPEIBSIBICHUH TPETIOAABATEINIO TOYICHHBIX PE3yJIbTaTOB B
BUJE ailia U IeMOHCTPAIUH MOJTYYSHHBIX HABBIKOB MIPHU OTBETAX Ha BOIMPOCHI MPEMOIaBaTENs.

KoHTpo/ibHBIE BOIPOCHI

1. Ipeamoxure, KTO ObI MOT y4acTBOBaTh B (DOPMHPOBAHHU TPEOOBAHUI ISl TMPOEKTA.
OOmpsicHHTE, TTOYEMY MOUYTH HEM30EeKHO, YTO TpeOOBaHUs, CPOPMYIUPOBAHHBIE PA3HBIMH JIUIIAMH,
OyIyT IPOTHBOPEUHBHI.

2. Pa3pabartbiBaercss mpoekT. OmnpenenuTe OCHOBHBIE OMOPHBIE TOYKH 3PEHUs, KOTOpHIC
HEOOXOUMO yYecTh B clelUU(UKAINUA MPOEKTA, U MOKAKHUTE WX B3aMMOOTHOILICHUS, UCIOJIb3Ys
auarpamMmy Mepapxuy TOUEK 3pEHUsl.

3. CrangapTHblii MeTOJI aHanmu3a TpPeOOBaHMNW HE COOTBETCTBYET TpeOOBaHMUSIM K
MHHOBAIlMOHHOMY IPOAYKTY. UTO BBl JOJIKHBI A€TaTh B TAKOW CUTYallUU.

IIpakTnueckas padora 3. OHTOJIOTHS NIPeACTABJEHUS JAHHBIX U 3HAHUI B
HHHOBALIMOHHBIX pelIeHus X

Heanb padorsl: M3ydueHne OHTOIOTHH MPECTaBICHUS JaHHBIX U 3HAHUN B MHHOBAIIMOHHBIX
pEILICHUsX.

[TpakTHueckas paboTa HampaBlieHa Ha HM3yUYEHHUE OHTOJIOTMU MPEACTaBICHHS AaHHBIX U
3HAHWI B UHHOBAIIMOHHBIX PEIICHUSIX.

TpeGoBaHus K pe3yibTaTaM BBITOJHEHHS MPAKTUYECKON pabOThI:

- nH(pOpMAIMOHHAS MOJENh CUCTEMBI JIOJDKHA COAEP)KaTh OMHMCAaHUE CYIIHOCTEH M CBSI3EH
MeX1y HUMH, IpesicTaBieHHoro B ¢opmare RDF;

- B 3aBUCHMOCTH OT BapHaHTa 3aJlaHHsd MOJENb JaHHBIX JODKHAa OTOOpaXKaTh CBSA3M M
XapakTep B3aUMOJICHCTBUS MEXTy KOMIIOHEHTAMH CHCTEMBI.

OcHoBBI TEOPUH

HedopmanbHo oOHTONOTHS TpencTaBiseT coO0OW HEKOTOpOe OMHMCaHWe B3MIAJa Ha MUP
MPUMCHUTCIIBHO K KOHerTHOﬁ obiactu HUHTCPECCOB. OTO0 ONMCcCaHUE COCTOUT U3 TCPMUHOB U ITPABUJL
UCIOJIb30BAaHUS 3TUX TEPMUHOB, OTPAaHUUYUBAIOIINX UX 3HAYCHHS B PAMKaX KOHKPETHOM obacTu.

Ha ¢opmansHOM ypoBHE OHTOJIOTHSI - 3TO CHCTEMa, COCTOSIIas U3 Habopa MOHATHH |
Habopa yTBEpXKIEHUH 00 AITUX NOHATHAX, HAa OCHOBE KOTOPHIX MOKHO OIMCHIBATh KIIACCHI,
OTHOUIEHUS, QYHKIIMU ¥ UHIUBU/IBIL.

OnHO W3 cambIX HM3BECTHBIX olpenesneHuil oHtosoruu nan Tom ['pybOep, 3Byd4uT OHO
creayrommM oopazom: OHTOJIOTHS - ATO TOUHAS CTICUPUKAIMS KOHIETITY aTU3aIHH.

KoHuenTtyanuszauuss - 3TO CTPYyKTypa pealbHOCTH, paccMaTpuBaeMas HE3aBUCHUMO OT
cJIoBapsi MPEAMETHOM 00J1acT M KOHKPETHOM CUTYalIHH.

Hanpumep, ecin Mbl paccMaTpuBaeM IpPOCTYIO NPEAMETHYIO 00JIaCThb, ONUCHIBAIOLIYIO
KyOWKH Ha CTOJIE, TO KOHIIETITya H3alueil IBIseTcs Habop BO3MOXKHBIX MOJIOKEHUH KyOUKOB, a He
KOHKPETHOE MX PacHoJ0XKEeHHE B TEKYIIUIA MOMEHT BPEMEHHU.

bonee mozmuelt momuduxanuent onpeneneHus ['pyOepa sBIsSEeTCS Takoe OINpeECICHHE:
Onrosioruss — 93T0 (¢opmanbHas cHenu@UKaLus COIrNIacCOBaHHOW KoHuentyanusauuu. Ilox
COTJIACOBAaHHOW KOHILIENTyaju3allied IMoJpa3yMeBaeTcs, YTO JIaHHAs KOHLENTyalus3alus HE €CTb
4acTHOE MHEHUE, a ABJISIETCS 00Iel JIsl HEKOTOPOM rpyMIIbl JTIIOACH.

CdopmynupoBaHo elie JOCTaTOYHO MHOTO pa3HbIX OINpeaeneHuil oHTosnoruu. Hampumep,
Huxona I'yapuHo omnpenenseT OHTOJIOTHIO cleAyromuM obpazoM: OHToOJOrHA - 3TO (popManbHas
TCOpU:, OrpaHMYINBarONasaA BO3MOKHBIC KOHICIITYaJIU3allu MUpa.



Hexkotopble ompeneneHusi 0TpaxaroT CHOCOObI, KOTOPBIMU aBTOPbI CTPOSIT U HUCIHOJB3YIOT
OHTOJIOTUH, Hampumep: OHTOJOTUS - 3TO HEpPapXUUECKH CTPYKTYpPUPOBAHHOE MHOXKECTBO
TEPMUHOB, OIHUCHIBAIOIIMX MPEIMETHYIO0 00JacTh, KOTOPOE MOXKET OBITh HCIIOIB30BAaHO Kak
UCXOHAs CTPYKTYpa JUIsi 0a3bl 3HAHUIA.

Conepxxanue OHTOJIOTHH

OCHOBHBIMU KOMIIOHEHTaMHU OHTOJIOTUU MOTYT SIBJISTHCA:

- KJacchl (MM MOHATHS),

- OTHOLIEHUS (UM CBOMCTBA, aTpUOYTHI),

- pyHKIMH,

- aKCHOMBI,

- OK3eMIUTPHI (MIIM UHIUBHUIBI).

Knaccel nian moHSATHS UCHOIB3YIOTCS B IIMPOKOM cMmbicie. [loHsTHeM MOXeT ObITh Ir00as
CYIIHOCTb, O KOTOPOM MOXeET ObITh JaHa Kakas-nubo uHpopmarms. Kiaccel - 310 abcTpakTHbIE
IpyNIbl, KOJUIEKIMH WU HAOOphl 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 ABIIsAI0TCA MoAKJIaccaMu Kiacca UenoBeK, KOTOPBIN B CBOKO OUEPElb
BKJIIOYEH B KJ1acC MIIEKOIIUTAIOIIHE.

OTHOIIEHUS TPEACTABIAIOT TUI B3aUMOJICHCTBUS MEK/Y MOHATUSAMH MPEIMETHOM 00JIacTH.
®opMalIbHO N -apHbIE OTHOIICHUS ONPEAEIAIOTCSA KaK MOJIMHOKECTBO MPOU3BEICHUS N MHOXKECTB!
R € Cl x C2 x ... x Cn. Ilpumep Ounapuoro otHomenusi - otHouienne YACTb-LIEJIOE.
OTHOLIEHHUsSI 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.

DYHKINU - 3TO CHELUAJIBHBIN CIIy4ail OTHOLIEHUMN, B KOTOPBIX N -H 3JIEMEHT OTHOLICHUS
OJHO3HAYHO ompenensercs n-1 MNpeamecTBYOUMMUA  3neMeHTaMu. DopManbHO  (YHKLIUHU
ompejnensorcs ciaexyronmM  obopazom: 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 3HAa4YeHUs] aTpUOyTOB, apryMEHTHl OTHOLICHWH, JUIsI IPOBEPKHU
KOPPEKTHOCTH MH(POPMALIUH, ONTMCAHHON B OHTOJIOTMH, WJIH JUIS BBIBOJA HOBOW MH(OPMAIUH.

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

PaboTHUK, ABIAIOIIUICS pYKOBOAUTENIEM MPOEKTa, paboTaET B MPOEKTE.

BBonsrcs nepemennbie E (paGotHuk) u P (pykoBomutens mnpoekra). Toraa axcuoma
3aIlUCBIBACTCS CIEIYIOIUM 00pa3oM:

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

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

IMesu co3naHusi OHTOJIOTHIA

B mnocnennue roxel pazpaboTka OHTOJIOTHH - sBHOE (OpPMajbHOE OINMCAHWE TEPMHUHOB
MpeAMETHOM OOJAaCTH M OTHOUICHUH MEXJIy HUMU - TEPEeXOAUT W3 Mupa JabopaTopuid MO
HCKYCCTBEHHOMY HMHTEUIEKTY Ha paboume CTOJIbl HKCHEPTOB IO NpeAMETHbIM obsacTsaMm. Bo
BcemupHO maytmHe WWW oOHTONOrMH cTainu OOBIYHBIM siBieHHEM. OHTOJIOTMH B CETH
BapbUPYIOTCS OT OOJIBIINX TAKCOHOMHMM, KaTerOpU3UPYIOIINUX BeO-calfThl (Kak Ha caiite Yahoo!), no
KaTeropu3aluil MpojaBaeMbIX TOBAPOB M UX XapaKTEPUCTUK (Kak Ha caiite Amazon.com). Bo
MHOIMX JMCUUIUIMHAX ceiuac pa3paOaThIBAIOTCS CTAHIAPTHBIE OHTOJOIMM, KOTOPbIE MOTYT



MCITOJIb30BAaThCSl AKCHEPTaMHM MO TMPEAMETHBIM 00JacTsM JUIsi COBMECTHOTO HCIOJIBb30BAHUS H
aHHOTUPOBaHUs MH(OpPMALIMU B CBOEH 00J1aCTH.

Hanpuwmep, B o6siacTi MEAMLMHBI CO3/IaHBl OOJBIINE CTaHIAPTHBIC, CTPYKTYpUPOBaHHbIC
cinoBapu, Takue kak SNOMED wu cemantuyeckas cerb CucreMbl YHU(DUIHPOBAHHOTO
Menumuackoro f3pika (Unified Medical Language System, UMLS). Takxe mNOSBISIOTCS
oOmupHbIe oOmeneneBbie oHTOoNMOTMH. Hampumep, [Iporpamma OOH mo pazsutmio (the United
Nations Development Program) u kommanuss Dun & Bradstreet oObeauHmmm ycunaus s
pa3pabotku onrtosorun UNSPSC, koTopas mnpenocTaBisieT TEPMHUHOJOTHIO TOBapOB U YCIYyT
(unspsc.org).

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

[ToueMy BO3HMKaeT MOTPEOHOCTH B pa3pabOTKe OHTOJOrMH? BOT HEKOTOpHIE MPUYHHBI,
KOTOpbIe HUXKE OYIyT pacCMOTpPEHBI OApoOHee:

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

- ISl BO3MOYKHOCTH MOBTOPHOT'O MCIOJIB30BAaHUS 3HAHUH B MPEMETHOM 001acTu;

- U1 TOTO 4TOOBI C/leNaTh JOMYIIEHHUS B IPEIMETHOM 001aCcTH SIBHBIMH;

- JUIsl OTACNICHUS 3HAaHUH B IPEMETHON 00J1acTH OT ONepaTUBHBIX 3HAHUM;

- JUId aHalIM3a 3HAaHUH B IPEAMETHON 001acTH.

CoBMecTHOE HCIIOJIb30BAHME JIFOJIbMU WM MPOrPaMMHBIMU areHTaMH OOIIEero MOHUMaHUS
CTPYKTYpbI MH(OpMAIUK SABJISETCS OJHOW M3 Hambosee oOUMX 1ened pa3paboTku oHToNormi. K
MpUMepy, MyCTh HECKOJBKO Pa3IMYHBIX BeO-CaliTOB coaepkaT MH(OpMalMIO MO MEAUIMHE WU
NPEJOCTABIIAIOT HHPOPMALMIO O IUIATHBIX MEIMIMHCKUX YyCIOyraX, OIUIaYMBAaeMbIX Yepes
WNutepuer. Ecnu 3T BeO-caiThl COBMECTHO HCTONB3YIOT M MYyOJHMKYIOT OJHY U Ty ke 0a30BYIO
OHTOJIOTHIO TEPMHUHOB, KOTOPBIMM OHM BCE IIOJIB3YIOTCA, TO KOMIIBIOTEPHBIE areHTbl MOTYT
U3BJIEKaTh HMHQOpPMAIMIO W3 JTUX pAa3IMYHBIX CalWTOB W HaKaIJIMBaThb €€. ATEHTBl MOTYT
UCMOJIb30BaTh HAKOIUIEHHYIO HMH(OpMAIMIO JUIi OTBETOB Ha 3alpOChl MOJIb30BaTeNIeH WM Kak
BXOJIHBIE JTaHHBIE JJISl APYTUX MPUIIOKESHUH.

ObecneueHre BO3MOXKHOCTH MCIIOJIb30BaHMS 3HAHUM MPeAMETHONW 00JacTH CTano OJHOM U3
JIBUKYUIMX CHJI HEJAaBHETO BCIUIECKAa B M3yueHUU OHToJorui. Hampumep, ansg mojeneil MHOTHUX
pa3NUYHbIX TMPEAMETHBIX oOnacTel HeoO0XoauMo COPMYIMPOBATH IOHATHE BpPEMEHH. ITO
MIpe/ICTaBICHUE 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 HMCMOJIBb30BaTh €€ B CBOMX NpeAMETHBIX obsactsax. Kpome toro,
€CId HaM HYXKHO CO3/1aThb OOJBIIYI0 OHTOJIOTHIO, MBI MOXEM HWHTEIPUPOBATh HECKOJIBKO
CYIIECTBYIOIIMX OHTOJIOTHH, OMUCHIBAIOIIMX YacTH OOJBIION TpEeIMETHOM o0iacTh. MBI Takxke
MO>KEM MTOBTOPHO HCIIOJIb30BaTh OCHOBHYIO OHTOJIOTHIO, Takyto kak UNSPSC, u pacmmputs ee s
OIHCaHUsl UHTEPECYIOIIel HAC MpeMETHON 00IacTu.

Co3naHue SBHBIX JIOMYIIEHUH B NpeAMETHOW 00JacTH, JIeXKalluX B OCHOBE peasln3allui,
JlaeT BO3MOKHOCTb JIETKO U3MEHHUTD 3T JONYIIEHHUS MPU U3MEHEHUH HAIllUX 3HAaHUH O IpeIMETHON
obnactu. XKecTkoe KOAUPOBaHUE MPEAIONOKEHUNA O MUPE Ha A3bIKE POTPAMMHUPOBAHHS IPUBOIUT
K TOMY, YTO 3TH HPEIINOJIOKEHUS HE TOJbKO CIOKHO HAWTU U TOHATh, HO U TaKXe CIJIOKHO
U3MEHHUTb, 0COOEHHO HemporpaMMucTy. Kpome Toro, siBHbIe cienn(UKaluy 3HaHUH B IPEMETHON
o0jacTy TOJE3HBl ISl HOBBIX IOJb30BaTeNIel, KOTOpbIE JOJDKHBI Y3HATh 3HAUYEHUS TEPMUHOB
peaMeTHON 001acTH.

Otnenenue 3HaHUM NpeMETHON 00JaCTH OT ONEPaTUBHBIX 3HAHUM - 3TO €lle OJUH BapUaHT
o0I1Iero NMpUMEHEHHsI OHTOJIOTH. MBI MOXeM omucaTh 33Jady KOH()UTYpUpPOBaHUS MPOAYKTa U3
€ro KOMIIOHEHTOB B COOTBETCTBUU € TpeOyeMoii cienndukanyei 1 BHEAPUTh IPOrpaMMy, KOTopast
JieNlaeT 3Ty KOH(UTYypaluio HE3aBUCHUMOM OT MPOAYKTa W CaMMX KOMIIOHEHTOB. Ilocie 3Toro Ml
MOXKEM pa3paboTaTh OHTOJOTHI0 KOMIIOHEHTOB M XapakTepucTMKk OBM u mnpUMEHUTH 3TOT



QITOPUTM 751 KOHPUTYpHUPOBaHUs HecTaHAapTHEIX DBM. MBI Takke MOKeM UCIONB30BaTh TOT KE
ITOPUTM JIs1 KOHPUTYPUPOBAHHS JTU(TOB, €CIIM MBI TIPEAOCTABHM €My OHTOJIOTHIO KOMITOHEHTOB
mudra.

AHanmu3 3HaHMM B TMPEIMETHOW OOJAaCTH BO3MOXKEH, KOTJa HMEETCS JCeKIapaThBHAs
cnerudukanus TepMruHOB. DopMaIbHBIA aHATN3 TEPMUHOB YPE3BBIYANHO 1IEHEH KaK MPH TOIBITKE
MMOBTOPHOI'O MCIOJIb30BAHUS CYNIECTBYIOIIUX OHTOJIOTHH, TaK M MPHU UX PACIIUPEHUH.

Yacto oHTONOTHS MpeIMeTHOW o0nacTh cama mo cebe He sBIseTcs Lenbio. PaspaboTka
OHTOJIOTUW CPOJIHU ONpEeNeNIeHNI0 Habopa MaHHBIX M MX CTPYKTYPHI JIJIsi UCIIOJIB30BAHUS IPYTUMU
nporpaMmaMu. MeToasl pemieHus 3ajad, JOMEHHO-HE3aBHUCUMBIE MPHWIIOKEHUS U IIPOrpaMMHBIE
areHTHI UCTIONB3YIOT B KAYECTBE JIAHHBIX OHTOJIOTHH U 0a3bl 3HAHHM, TTOCTPOCHHBIC HA OCHOBE ITHUX
OHTOJIOTHIA.

IlocranoBKa 3a1a44 K NIpaKTHYeCKoil padoTe 3

1. U3yunte npeasiaraeMblii TEOPETUUECKUN MaTepHUal.

2. Pa3paboraiite nH)OpMAITMOHHYIO MOJIEIb TSl BRIOPAHHOTO WHXEHEPHOTO MPOEKTA.

3. [locTpolite MoAeIb NPeACTaBICHUS JaHHBIX.

4. CoctaBpTe OTYET, BKIKOYAKOMMNA MOJENIb IPEACTABICHUS JAaHHBIX, OIMCAaHUE
KOMITOHEHTOB CHUCTEMBI, IOTOKOB JIaHHBIX, XpPaHWJIHII W BHEMIHUX 00BeKTOB. [IpencraBpTe oTUET
IO TIPAKTHYECKOM pabOTe /ISl 3aIIUTHI.

BapuaHThl HHAMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOW MNpeAMETHON 0O0JacTbi0 M KIJIACCOM pa3padaThIBaeMoOro
IIPOEKTa IIOCTPOMTE MOJENb IPEACTABICHUS AAHHBIX, BKJIIOYas BO3MOXHBIE B3aUMOJECHCTBUS
MEX/1y KOMIIOHEHTaMH CHCTEMBI.

Tabmuua 3.2 — UnauBuyaabHbIC 3a/1aHUS

Ne ITpeameTHas 061acTh Kiacc UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CtpouTenbHOE NPEANPUITHE NC yuyera

8 Briciiee yueOHOe 3aBeIeHUE NC ynpasnenus
9 WudpacTpykTypa npeanpusTus CIIIIP

10 | AnnapartHas ”HQpAacTPYKTypa NpeaAnpHUsITHs DkcnepTHasl cucrema

Conepxanue oT4yeTa

[To BbImONHEHHOM paboTe cocTaBisiercs oT4eT. OTUET BBIMOIHIETCS B 3JIEKTPOHHOM BHJIE.
ITo BBIMONIHEHHOMY OTYETY MPOBOAMTCS 3aIIUTA PAKTHUECKONU PaOOTHI.

OTtdyer 1O mpakTUUYEeCKOW paboTe OJDKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYpPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4aCTh;

- OCHOBHasl 4YacTh (omucaHue paboThl): MOJIENb MPEACTABICHHS TaHHBIX;

- 3aKJIF0OYCHUE (BBIBOJIBI).

BBoaHas yacTh oT4YeTa JOJKHA BKJIIOYATh MYHKTHI:

- YCIIOBHE 33]1a4H;

- TIOPSIIOK BBITIOJTHEHHUS.

- IPOrpaMMHO-aIapaTHbIE CPEICTBA, UCIOIb3yEMbIE ITPU BHIMOJIHEHUH PaOOTHI.



3aH_II/ITa OT4eCTa I10 HpaKTquCKOﬁ pa60Te 3aK/IIOYaCTCA B NPCABABJICHUHN IPCIIOAaBaTCIIIO
IMMOJIYUYCHHBIX PE3YJIbTATOB B BU/C Cb&ﬁ.]'[& U JCMOHCTpalWH MOJYYCHHBIX HABBIKOB ITPU OTBETAX HaA
BOIIPOCHI IPCTIOAABATCIIA.

KoHTpo/ibHBIE BOIPOCHI

1. [laiiTe onpeneneHre NOHATHIO «MOJIEIb MPEICTABIICHUS TAHHBIX).

2. Kakue TuIbl CBA3M MOTYT IPUCYTCTBOBATh B pEISMOHHBIX B/]?

3. JlaiiTe onpezeneHne NOHATUIO «IIOTOK JaHHBIX.

4. Kakue TUMbl B3aMMOICHCTBHS TPEACTABICHBI MKy KOMIIOHEHTAMH CUCTEMBI?
5. JlaiiTe onpeneneHue MOHSATHIO KJacc, 00BEKT Kiacca, CyIHOCTh

6. KeM 1 1111 4ero MoeT OBITh MCIIOJIb30BaHa MOIEIEb JaHHbIX ?

IIpakTuueckas padora 4. CemanTHYeCKOE MO/IeJIMPOBaHME TAHHBIX U 3HAHUI B
TEXHOJIOTUsIX 0OJIBIINX JAHHBIX

Hear padorbl: M3ydyeHue METOAOJOTMM CEMAHTHYECKOTO MOJIECIUPOBAHUSA JAHHBIX.
[TomydyeHne HaBBHIKOB 10 MPUMEHEHHUIO METOJOJOTUU Ui pa3padOTKu MHGPOPMAIMOHHOTO
o0ecrnieuyeHus MpoeKTa.

[IpakTuueckass paboTa HampaBieHa Ha O3HAKOMIIGHHE C OCHOBHBIMH TOHSATHUSMHU
MCTOHOJOTHUN CEMAHTHUYCCKOI0 MOACITUPOBAHUA NAHHBIX, IMOJYUYCHHWEC HABBIKOB 110 INPHUMCHCHUIO
JAHHBIX TIOHATUHN TIpH pa3paboTKe MPOEKTa, U3YYCHHE METOI0B IIPOCKTUPOBAHUS HHPOPMAIIMOHHOTO
obecreueHnst CHCTEMEL

TpeGoBaHus K pe3yibTaTaM BHITIOTHEHHS MPAKTUIECKON PabOThI:

HOCTpOI/ITI) CCMAHTHUYCCKYIO MOJCJIb NPCACTABJICHUA HJAHHBIX, IIPCACTABUTL U 000CHOBATh
pe3yabTaThl MOJACIUPOBAHUS.

OcHoBBI TEOpUH

B 1npoexTupoBaHHMM OHTOJOTMH YCIOBHO MOJKHO BBIIEIUTHh JBa HANpPaBIEHUS, 0
HEKOTOPOI'0 BPEMEHHU Pa3BUBABIIMXCSA OTAEIBHO. IlepBoe CBsI3aHO C NPENCTAaBICHUEM OHTOJOTHH
Kak (OpMaJbHONH CHUCTEMbI, OCHOBAaHHOM Ha MAaTeMaTHYeCKH TOUYHBIX akcuoMax. Brtopoe
HaIpaBJIEHUE Pa3BUBAIOCh B PaMKaxX KOMIIBIOTEPHOW JMHIBUCTUKM M KOTHUTUBHOHN Hayku. Tam
ontonorns TIOHMMAJaCh KaK CHCTEMa aOCTPAKTHBIX IMOHSTUH, CYLIECTBYIOIIMX TOJBKO B CO3HAHUH
YeJloBeKa, KOTOpass MOKET ObITh BbIPa)K€HAa HAa €CTECTBEHHOM SI3bIKE (MJIM CPEJICTBaMHU KaKOH-TO
Apyroi cucrteMbl CUMBOJIOB). IIpu 3TOM OOBIYHO HE JenaeTcsi MPEANoNI0KEeHUH O TOUHOCTH WM
HEIPOTUBOPEUUBOCTU TAKOW CHCTEMBI.

Takum 006pa3zom, CyIIECTBYET JIBa aJbTEPHATUBHBIX MOJX0AA K CO3AaHUIO U HCCIEIOBAHUIO
onrosioruid. IlepBbiii (dopManbHBII) OCHOBAaH Ha JIOTHKE (IIPEAMKATOB IE€PBOrO IMOpsIKa,
JECKPUNITUBHON, MOJAIbHOW U T.M.). BTOpoil (JIMHTBHUCTUYECKWH) OCHOBAaH Ha H3YyYECHUH
€CTECTBEHHOI'0 sI3blKa (B YAaCTHOCTH, CEMAHTHKH) W IIOCTPOCHMM OHTOJIOTUH Ha OOJBIINX
TEKCTOBBIX MacCHBaX, TaK Ha3bIBAEMbIX KOPITyCaX.

B Hacrosmiee BpeMsl JaHHbIE IOAXOABI TECHO B3aUMOAECUCTBYIOT. MIET nouck CBS3EH,
MO3BOJISIOIINX KOMOMHHUPOBATh COOTBETCTBYIOLIME MeToJbl. [1o3TOMy HMHOrJa OBIBaeT CI0XKHO
OTJENIUTh JIEKCUYECKHE OHTOJIOTMU C DJIEMEHTaMH (OPMAIbHBIX aKCHOMATHK OT JIOTHYECKUX
CUCTEM C BKJIFOUEHUSMU JINHIBUCTUYECKUX 3HAHUM.

He3aBucuMo OT pa3auyHbIX TOAXOJOB MOKHO BBLACIUTH 3 OCHOBHBIX IPHUHLHMIIA
KJ1accu(UKauy OHTOJIOT U

- 110 CTeneHu (OPMaTbHOCTH;

- 110 HAaNOJIHEHHUIO, COIEP)KUMOMY;

- IO LIETU CO3JAaHMS.

PaccmMoTpuM COOTBETCTBYIOLIHE KIIACCU(UKALIUY 110 TTOPAIKY.

Kaaccndukanus no crenenn popmasbHocTH. "CrekTp oHTOT0THI"

OOBIYHO JIOIM M KOMIBIOTEPHBIE areHThbI (IIPOrpaMMbl) UMEIOT HEKOTOPOE IMPEICTABICHHUE
0 3HAa4YeHMSIX TepMUHOB. [IporpaMMHbIe areHTbl MHOTIa MPEAOCTABISIOT ClIelU(UKAIIMIO BXOAHbBIX



Y BBIXOJHBIX JaHHBIX, KOTOPBIE TAKXKE MOTYT OBITh UCIIOJIB30BAHbI KaK creunduxauns nporpammer. CXOJTHBIM
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 KOHIENTYalbHON MOJETH - konuentyamusaus) CYIIECTBYET MPOCTOP JUIsl BapHalUi.
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
CIEIUATN3alMI0 TEPMUHOB, TMPEJCTABICHHBIX B OHTOJIOTHSX BEpPXHEro YpoBHA (00wux
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



OMHCaHUsl 3HAHMK O MHUpPEe HEOOXOAMMO COMOCTAaBUTh TaKHE PECYpChl € KaKUMHU-ITHOO
(hopMaTbHBIMUA OHTOJIOTHSIMH.

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
3HAYUTENbHAsS PECTPYKTYpH3aIMs HMCXOMHOTO JIEKCMYECKOTO pecypca. AHamorudHas paboTa
npoBoauTcs u B mpoekte Cyc.

Tpertuiét myTh - MOMBITATBCS pa3pabdoOTaTh EAWHBIA pecypc, B KOTOPOM ObLIH ObI
cOaslaHcUpOBaHbl 00€ YacTH: CHCTeMa TOHATHH W CHUCTeMa JICKCHYCCKUX 3HAYEHWH, - UYTO
3aKJIIOYAETCS B PAasyMHOM pa3felieHUU STUX €IMHUI[ B CO3/1aBAEMOM pECYpCE U aKKypaTHOM
OMHCAaHUM UX B3auMOCBsi3ed. [lompITka Takoro moaxoaa peanmsyercs B oHTodorusax MikroKosmos
n OntoSem.

ITocTanoBKa 3a1a4u K IPaKTHYECKO padoTe 4

1. M3yunTh npennaraeMblii TEOpETUYECKUI MaTepHUall.

2. I[locTpouTh BpeMEHHYIO U CETEBYIO IUAarpaMMBbI JIIsl BBIOPAHHOTO MPOEKTA.

3. IlocTpouTs AuarpaMMmy pacrpeneaceHusl y4aCTHUKOB IPYIIIBI IO dTaam.

2. [TocTpouTh ceMaHTHUYECKYIO MOJIEIb IPEICTaBICHUS JaHHBIX, IPEJACTaBUTh U 00OCHOBAThH
pe3yabTaThl MOJAEIUPOBAHHUS.

3. IlocTponuTth OTYET, BKIFOYAKOLIMN MOJENb JTaHHBIX M ee onucanue. [IpeacraBute oTder
10 IPAKTUYECKOI paboTe /ISl 3aIIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUM

B cootrBercTBHH C YKaBaHHOﬁ HpCHMeTHOﬁ 00JIaCTBI0 M KJIACCOM pa3pa6aTLIBaeMoﬁ
I/IH(i)OpMaHI/IOHHOI\/’I CUCTCMBI IMOCTPOUTH CEMAHTHYCCKYIO MOJACIIb MPCACTABICHUA JaHHBIX,
NpEaACTaBUTL U 000CHOBATh PE3YIbTAThl MOJACIUPOBAHUS.

Ta6ymna 4.4 — IHquBuTyaJIbHBIC 3aIaHUS

Ne ITpeameTHas o61acTh Kitacc UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CtpouTenbHOE NPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/IeHUE N C ynpasnenus
9 WudpacTpykTypa npeanpusTus CIIIIP

10 | AnnapartHas ”HQpAacTPYKTypa NpeaAnpHUsITHs DkcnepTHasl cucrema

Conepxanue oT4yeTa

ITo BBRIMOTHEHHOM pa60Te cocTapisgeTcs oTdeT. OTUET BBIIOIHICTCS B SJICKTPOHHOM BHJIC.

IIo BBITIOJTHCHHOMY OTHUCTY MMPOBOAUTCH 3alllUTa HpaKTquCKOﬁ pa6OTBI.

OTtdyer 1O mpakTUYEeCKOW paboTe [OJDKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYpPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;




- BBOJIHAsI 4acTh: KpaTKOE€ OIMCaHuEe ILeneil mnpoekra. BBoaHas yacTh oTueTa OJKHA
BKJIFOYATh MYHKTHI: YCJIOBHE 3aJa4M; TOPSIOK BBITIOJIHEHHSI; IPOTPaMMHO-aIIapaTHBIE CPEJICTBA,
UCTIONIb3YEMBIE TIPH BBHITTOJIHEHUHU PaOOTHI.

- OCHOBHAsI YaCTh: OMMMCAHNE CEMAaHTUYECKOW MOJICIIH MPECTABICHUS JaHHBIX

- 3aKJIIOUYEHHE (BBIBOIBI);

- CIIMCOK MCIIOJIb30BAaHHOM JINTEPATyPHI.

3amuTa OTYeTa MO MPAKTUYECKOW paboTe 3aKiIIouaeTcsi B MPEABSBICHUU MPENOaBATEIIO
MOJTYYEHHBIX PE3yJIbTaTOB B BHUJIE (pailyia 1 JEMOHCTpAIIMU MOJYYEHHBIX HABBIKOB MPU OTBETaX Ha
BOIPOCHI ITPENOIaBATETISI.

KoHTpo/ibHBIE BOIPOCHI

1. VmpasieHue Ka4ecTBOM MPOrPAMMHOTO HPOAYKTA.

2. Ilpouecc nmuanupoBanus co3nanus [10.

3. KoHTposIbHBIE OTMETKH 3TanoB padoT.

4. lnarpamMmbl IIPOLIECCOB U BPEMEHHBIE IUAarPaMMBbI.

5. BpeMeHHbIE U CeTEeBbIE TUarpaMMBl.

6. Pactipenienienrie HCOTHUTENEH MO ATanam

7. Tunsl pUCKOB, KOTOPBIE MOT'YT OKa3aTh BIMSHUE HA JTaHHBIN MPOEKT
8. Cxema mpoliecca yrpaBIeHUs pUCKaMHU

9. Pe3ynpTaThl aHaJIN3a PUCKOB

IIpakTuyeckas padora 5. UndpacTpykrypa NnpoeKTHPOBAHUS HHHOBAIIMOHHBIX
HHKEHEPHBIX peleHni

Hear paGorbl: l3yueHue crpareruu NpPOEKTUPOBAHUS HWHHOBALMOHHBIX HHXEHEPHBIX
pemienuit. [lomyueHre HaBBIKOB MO MPUMEHEHUIO HHPPACTPYKTYphI pa3paboTKy MPOEKTa.

[IpakTuyeckass paboTa HampaBieHa HAa O3HAKOMIIGHHE C OCHOBHBIMH MH(PACTPYKTYPHBIMH
pElIeHUsIMH, TIOTyYeHHE HaBBIKOB MO MPUMEHEHUIO MHPPACTPYKTYPHBIX PELICHUI MPU MOCTPOSHUHU
MOJIETH MPOEKTA. .

TpebGoBanus K pe3yibTaTaM BHITOIHEHHS MPAKTUYECKONH pabOThI:

[TocTpouth MOENH NPOEKTA, BKIKOYAIOIIYIO:

- UH(PPACTPYKTypHOE pelIeHHE HHKEHEPHOTO MPOEKTa;

- OIpeJieNIeHue COCTaBa MHPPACTPYKTYPHI MPOCKTUPOBAHMS UHKEHEPHOTO PEIICHHS,;

- pa3paboTKy cTpaTeriu BHEAPEHUsT HHOPACTPYKTYPHBIX PELICHUH.

OcHoBBI TEOPUH

Penakropsl oHTOJIOT M

[Ipu co3zmanuu OHTONIOTHH (Kak M MPH MPOESKTUPOBAHUM MPOTPAMMHOTO O0OECIICUEHUsT WU
HAIIMCAaHUM  BJIEKTPOHHOTO  JIOKyMEHTa)  IeJecOO0pa3sHO  MOJb30BAThCS  MOAXOASIIUMU
WHCTpYMEHTaMH. byjeM Ha3blBaTh HHCTPYMEHTAIBHBIC HPOSPAMMHbIE CPeoCcmed, CO3JaHHbIC
CHEIMaNbHO JJI TMPOCKTHPOBAHUS, PENAKTUPOBAHMS U aHAIM3a OHTOJIOTHi, pedaKkTopamMu
OHTOJIOTUH.

OcHoBHast @ynxyus mMOOOTO pelakTopa OHTOJIOTUHA COCTOMT B MOAJEPXKKE IMpoliecca
Gopmanuzayuu 3nHaHui M TPEICTABICHUM OHTOJOTMU KakK crneyugpuxayuu (TOYHOTO M TOJTHOTO
OTIMICAHMS).

B GonbmMHCTBE CBOEM COBPEMEHHBIE PEIAKTOPHI OHTOJIOTHM MPETOCTABISIIOT cpeacTa "
kKoouposanusi " (B cMmbicie "onucanus') GopMalbHOW MOJEIH B TOM WJIM MHOM Buze. Hekoropsie
JAIOT  JIOMOJIHUTENbHBIE BO3MOXKHOCTH 110 aHalM3y OHTOJIOTHMH, UCIOJB3YIOT MEXaHU3M
JIOTUYECKOTO BHIBOJIA.

B s1oii yactu OyayT onucanbl Haubosee o0Iue XapaKTePUCTUKU PEIAKTOPOB U MPOBEICH
UX cpaBHUTENbHBIN ananus. [logpoOHO paccmaTpuBaercs penakrop Protege.

[MoxnepxxuBaemblie pegakTopoM (Gopmanu3Mel U GopMaThl IPEICTABICHUS

[lon ¢hopmanuzmom mnoHuMaeTcs TeopeTudeckuil Oasuc, Jexaluid B OCHOBE crocoda
MPEJICTABICHUS OHTOJOTMYECKHX 3HaHWH. [IpumepamMu ¢GopManm3MOB MOTYT CIY>KUThH JIOTHKA



npenukaroB (First Order Logic - FOL), oeckpunmusnas noeuxa, ¢peiimossie mooenu (Frames),
KOHIEeNTyalnbHble Tpappl U T.. DopMamu3M, HCIONb3YyEMbIH peJakTOPOM, MOXKET HE TOJbKO
CYLIECTBEHHO BIMATh Ha BHYTPEHHME CTPYKTYpbl [JaHHbIX, HO M OOpeAensaTh ¢opmar
MIpEJICTaBICHUS U JIaXe MOJIb30BaTeIbCKU HHTepderic.

@opmam TpEACTABICHUS OHTOJOTMM 3aJjaeT BUJA XpaHEHHUsS U CIOCOO mepesadu
oHTOJIoTHYeckux onucanuid. Ilog Qopmaramu noapasyMeBarOTCsl A3BIKM  MPEJICTaBICHUS
ouroyioruii: RDF, OWL, KIF, SCL.

Taxkum o0pa3om, HeKoTOpast popmanbHas Monaens mpenacrasisercsa B Gopmammsme FOL u
MOJKET OBITh BBIpaXkeHa cpefcTBaMu sizbika KIF.

PenakTopsl oHTONIOTHI OOBIYHO MOAJIEPKUBAIOT PabOTy C HECKOJIBKUMHU (hopMamu3MaMu U
dbopmaTtamMu MpeicTaBlIeHUs], HO YacTO TOJBKO OJUH (popManu3Mm siBisiercs "poaHbiM" (native) Juis
JAHHOTO PeJlaKTopa.

QDYHKIMOHAIBHOCTD PEJAKTOPa OHTOJIOTUI

BaxkHoil XapaKTepuCTUKON sBisieTcs (QYHKIMOHAIBHOCTh pENAKTOpa, T.€. MHOXKECTBO
CLICHAPUEB €0 UCIOJIb30BAHUS.

bazoBblit HaO0p (yHKIUI 0OecrieunBaeT:

paboTy ¢ 0JTHUM WM OoJIee MPOeKTaAMHU:

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

OTKPBITHE MPOEKTA;

HUMITIOPT U3 BHENTHETO hopmarTa;

pEelaKTUPOBAaHME METAJAaHHBIX MpOeKTa (B IIMPOKOM CMBICIE: OT HAcCTpOWKH (HopM
PEeAAKTUPOBAHUS U MPEACTABICHUS TaHHBIX 0 MOJICPKKH BEPCHUM MPOEKTA);

pelaKTUpoBaHUEe OHTOJOrMU. HaGop BO3MOXKHBIX JEHCTBUII OOBIYHO BKJIIOYAET CO3/aHUE,
pelaKTHpOBaHHUe, YJaJCHUE TMOHSATHM, OTHOIIEHUH, aKCHOM U IMPOYUX CTPYKTYPHBIX 3JIEMEHTOB
OHTOJIOTHH, PEJAKTUPOBAHUE TAKCOHOMHH.

K nonoiaHUTenbHBIM BO3MOXHOCTSIM PEIAKTOPOB OTHOCAT MOAJIEPKKY SI3bIKa 3aIIPOCOB (1151
MOWCKAa HETPUBMAIBHBIX YTBEPXKICHUI), aHaIW3 IEIOCTHOCTH, HCIOJIb30BaHHE MeXaHH3Ma
JIOTUYECKOTO BBIBOJA, MOJAEPKKY MHOIOIOJIb30BATEIBCKOTO PEXKUMA, MOIACPKKY YIAICHHOTO
nocryna yepes MHTepHer.

Crno’xHble HHCTpYMEHTAJIbHBIE CPE/ICTBA

OTH cpelncTBa HYXHBI JJIs TOro, 4YTOOBI HE TOJNBKO BBOAMTH M PEIAKTHPOBATH
OHTOJIOTMYECKYI0 MH(OpPMAINIO, HO U aHAJW3UPOBATh €€, BBINOJHAS TUIIHMYHBIE ONEpaly Hal
OHTOJIOTHSIMHU, HaIIpUMeED:

evipasnusanue (alignment) OHTOJIOTHH - YCTAHOBKA PA3JIMYHOTO BHAA COOTBETCTBUIA MEXTY
JIBYMSI OHTOJIOTHSIMU JJISL TOTO, YTOOBI OHU MOTJIM MCIOJIb30BaTh HHPOPMALIUIO APYT JIPYTa;

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

00vedunenue (merging) OHTOJIOTHI - onepanys, KOTopasi o IByM OHTOJIOTUSM FeHepUupyeT
TPETHIO, 00BEAUHAIONTYI0 HH(POPMALIHIO U3 IEPBBIX JIBYX.

OCHOBHBIE PETAKTOPBI OHTOJIOTHI

Ontolingua

Kpome coOcTBEHHO pejakTopa OHTOJIOTUM, 3Ta CUCTEMA COACPIKUT:

ceTreBoil komnoneHT Webster, mpeiHa3HAYCHHBIH I OTIpe/IeIeHUs] KOHLIENITOB;

cepep, obecrneunBaroluii ocTym K oHTonorusiM Ontolingua no nporokory OKBC (Open
Knowledge Base Connectivity);

Chimaera - “THCTpyMEHTapH 7151 aHAIN3a U 00bETUHEHUS OHTOJIOTHA.

Protege

Oto cBOOOAHO pacmpocTpaHsemas Java-mporpamma, NpeAHa3Hau€HHas ISl TOCTPOEHUS
(co3maHusi, pedaKTUPOBAHUS M MPOCMOTPA) OHTOJIOTHH TOM MM MHOM MpHKIaAHOHM obmactu. OHa
BKJIIOYAET PENaKTOp OHTOJIOTUH, TO3BOJISIONIMM MPOEKTUPOBATH OHTOJOTHH, pPa3BOpadMBast
HEPAapXUUECKYI0 CTPYKTYpy aOCTpakTHBIX M KOHKPETHBIX KJIaccoB M CJIOTOB. Ha ocHoBe



copmMHupoBaHHOW OHTONOTHH Protege mo3BoiyisieT reHepupoBaTh (HOPMBI MOTYUCHUS 3HAHUM JUIs
BBEJICHUS K3EMIUISIPOB KJIACCOB U MOJIKJIACCOB.

JlaHHBII MHCTPYMEHT MOAJEPKUBAET HCIOJIb30BaHHME s3plka OWL u  1O3BOJISET
reaepupoBate HTML-nokymenTsl, oToOpakaromue CTpyKTypy oOHTosnoruid. Ilockonbky oH
UCTONB3YyeT ppeMoBYI0 MoOdens npedcmasnenus 3uanuti OKBC, 3T0 M03BOJISET aJalTUPOBATh €T0
U JUIA PeIaKTUPOBAHMS MOJIEICH MpeaMEeTHRIX obyacTel, mpeacTaBieHHbIX He B OWL, a B 1pyrux
dopmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u t1.m.). Ilonpo6Hee 06 3ToM
penakTope OyzeT paccka3aHo Jajiee B 3TOM JIEKIHH.

DOE

DOE (Differential Ontology Editor) - mnpocToifi pemakTop, KOTOpPBIH MO3BOJSET
MOJIb30BATENIO CO3/[aBaTh OHTOJIOTHH. [Iporecc crenu@ukanuy OHTOJOTHM COCTOMT M3 Tpex
3TaroB.

Ha nepBom 5rtame mnosb3oBaTenb CTPOUT TAaKCOHOMHUIO TNOHATUH W OTHOLICHWH, SBHBIM
o0pa3oM oyepuuBasi MO3UIUIO0 KaXJOT0o 3jieMeHTa (TOHATHE) B HepapXuH. 3aTeM IMO0JIb30BaTelb
yKa3bIBaeT, B UeM cHenuduka MOHATHS OTHOCUTENIBHO ero "poauTens', U B 4YeM 3TO MOHSATHE
MoA00HO MM OTIAWYHO OT ero "OparbeB". lonb30BaTeNlh MOXKET TaKKe MPUOABUTH CHHOHUMBI U
SHIUKJIONEANYECKOE ONPENIETICHNE Ha HECKOJIBKHX SA3bIKAX JUJISl BCEX MOHATHH.

Ha BTOopoM »Tame JBe TAKCOHOMHHM paccCMaTpUBAIOTCAd C Ppa3HBIX TOYEK 3pPEHUs.
[Tonp30BaTenb MOXKET pacIUPUTh UX HOBBIMU OOBEKTAMHU WM 100aBUTH OTPaHUYEHUS Ha 00JIaCTH
OTHOIIICHUH.

Ha tperbeM aTamne OHTONIOTHS MOXKET OBITh IEepeBe/IeHa Ha SI3bIK MTPEICTABICHUS 3HAHUI.

OntoEdit

OntoEdit - wHCTpyMeHTaIbHOE CpEICTBO, OOeCHeyuBaroliee IMPOCMOTpP, TMPOBEPKY H
Moaudukamnuo oHTosorud. OHO ToAIepKUBaET I3bIKK npeacTaBieHust ontonorun OIL u RDFS, a
TaK)Ke BHYTPEHHUH s3bIK mpezcTasienus 3HaHnii OXML, ocHoBannblii Ha XML. Kak u Protege,
3TO aBTOHOMHOE Java-npuioxeHue, HO ero KojAbl 3aKpheITbl. CBOOOIHO pacnpocTpaHseMas BepcHst
OntoEdit Free orpannuena 50 konuentamu, 50 oTHomeHUsIMH U 50 3K3eMILIIpaMH.

OilEd

OilEd - aBTOHOMHBIN Trpaduyeckuil pefakTop OHTOJIOTHH, pa3palOTaHHBIH B pamKax
npoekTta On-To-Knowledge. On cB0O0HO pacmpocTpaHsieTcs mo oomenocTymnuon auien3uun GPL.
WHCTpyMeHT wucmosb3yeT ans mnpencrasieHus ontoioruid s3eik OIL. B OilEd orcyrcTByer
MOJJIEP’KKA SK3EMILUISIPOB KJIaCCOB.

WebOnto

WebOnto npencraBnser coboit Java-ammier u pa3paboTaH sl MPOCMOTPA, CO3/IaHUS U
pedaKkTUpPOBaHUSI OHTONOTWH. [l MoJenupoBaHMsI OHTOJIOTMM OH wucnoib3yeT si3bik OCML
(Operational Conceptual Modeling Language). Ilomp3oBaTenh MOXET C€O3/1aBaTh pPa3THYHbBIC
CTPYKTYpBl, B TOM 4YHCJIE KJIACChl CO MHOXXECTBEHHBIM HAaclel0BaHUEM. MHCTpyMEHT UMeEeT psif
MOJIE3HBIX OCOOEHHOCTEH: MPOCMOTP OTHOIICHMH, KJIAacCOB W TPaBUJI, BO3MOXHA COBMECTHast
paboTa HaJl OHTOJIOTHEN HECKOIbKUX MOJIb30BaTENIECH.

ODE, WebODE

ODE (Ontological Design Environment) B3aUMOICHCTBYeT C TIOIb30BaTEIAMHU Ha
KOHIICTITYaTbHOM ypOBHE, oOOecreynBaeT WX HaOOpoM TaOIWIl A 3aroJHEHHS (KOHIICTITOB,
aTpuOyTOB, OTHOIICHUI) U aBTOMAaTHUECKU T'eHepHupyeT Koa Ha s3bikax LOOM, Ontolingua u F-
Logic. JlaHHBIN HHCTPYMEHT MOJYUYMJ CBOE pa3BUTHE B peaakTope oHTonoruit WebODE, kotopsrit
uHTerpupyer Bce cepBuckl ODE B eauHyl0 apXuTeKTypy, COXpaHSsi CBOM OHTOJOTMH B
pensiuuonHon b1

ITocTanoBKa 3a1a4u K IPaKTHYECKO padoTe 5

1. M3yunTh npennaraeMblii TEOPETUUECKUI MaTepHuall.
2. [loctpouts MozEns MHPPACTPYKTYPHI IPOEKTA.
3. Pa3paboTaTh HHGPACTPYKTYPHOE peIIeHUe JUIsl OpTraHU3alluH MpoLecca MPOSKTUPOBAHNUS.



4. Onmcate CTpaTeruio BHEAPEHUS HHPPACTPYKTYPHBIX pEIICHUH.
5. Tloctpouth OTYE€T, BKIIOYAIOUIMI oOmNHMcaHWe WHQPPACTPYKTYPHBIX pEHIeHUH U
000CHOBaHHUE 3TUX pelieHnui. [IpecTaBUTh OTUET MO MPaKTUYECKON paboTe I 3alUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUM

B cooTBercTBUM ¢ yKa3aHHOM MpeaMEeTHOM 007acThi0 M KJIAaccoM pa3pabaThIBaeMOi
WHPOPMAIIMOHHOW CHUCTEMBI  ONpPENeNUTh HH(PACTPYKTYypy [UISI OpTaHM3allMu  Tpoliecca
MPOCKTUPOBAHUS CHUCTEMBI, a TaKXke pa3padoTaTh MHPPACTPYKTYPHOE peIICHUE IJsI CHCTEMBI.
O60cHOBaTh BHIOOP TEXHOJIOTUHN MPOEKTUPOBAHUS.

Tabmmia 5.6 — UnauBuyaibHBIC 3a1aHUS

Ne | [IpeametHas 061acTh Kiacec UC

1 Cxuan MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/icHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CHIIp

10 | AnnapatHas H”HGPACTPYKTypa MPEANPHUSITH DKcnepTHasi cucTemMa

ConepxaHue oTyeTa

[To BbIMONHEHHON paboTe cocTaBisieTcs oTyeT. OTUET BBINOJIHIETCS B DJICKTPOHHOM BHJIE.
[To BEITTIOTHEHHOMY OTYETY MPOBOAMTCS 3aIIUTA MPAKTHYECKONW PaOOTHI.

Otuer mO mpakTU4YecKoi paboTe [OKEH COCTOATh U3 CIERYIOIIUX CTPYKTYpPHBIX
AIIEMEHTOB:

- TUTYJIbHBINA JTUCT;

- BBOJIHAS YacTh: KpaTKOE ONMCAaHWE IeJiel MpoekTa. BBomHas dYacTh oTyeTa OJDKHA
BKJIIOUATh MYHKTHI: YCJIOBHE 33J]a4M; MOPSIOK BBHIMOJTHEHUS; IPOTPAMMHO-AIIapaTHBIE CPECTBa,
WCTIOJTb3YEMbIC TIPU BBITTOJTHEHUU PaOOTHI.

- OCHOBHasI 4acTh (omucaHue paboThl).

- 3aKJII04YEHUE (BBIBOJIBI);

- CIIUCOK HCIOJIb30BAHHOM JIUTEPATYPHI.

3ammrTa OTYeTa MO0 MPAaKTUYECKOH padoTe 3aKiIoYacTcs B MPEABSIBICHUHU IPETIOIaBaTEI0
MOJTyYEHHBIX Pe3yJIbTaTOB B BUE (paiifia U JEMOHCTPAIMU MOTyYEHHBIX HABBIKOB MPH OTBETaX Ha
BOTIPOCHI ITPETIOIaBATEIISI.

KonTpoJbHbIe BOIPOCHI

1. VYnpasienue puckamu pyu MPOSKTUPOBAHUU TPOTPAMMHOTO MTPOIYKTA.
. Iporiecc ynpaBieHus: pUCKAMH.

. KoHTposnbHbIe 0OTMETKH 3TaroB padorT.

. JlmarpaMmbl poIIECCOB U BPEMEHHBIE THAarPAMMBI.

. BpeMeHHBIe N CCTCBLIC JUArpaMMBEI.

. Pacnipenienenue ucnosHUTENEH M0 3Tanam

. ThIbl pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUAE HA JAHHBIN MPOEKT

. Cxema mporiecca ynpaBieHHUs] PUCKaMU

. Pe3ysbraThl aHau3a pucKoB

O 0N L B W



IIpakTHyeckas padora 6. UHcTpyMeHTa/ILHOE 00ecnieYeHne OHTOJIOTHYeCKOro
MOACTUPOBAHUA l/IH(l)OpMaIII/IOHHI)IX CUCTEM

Heas padorbl: l3ydeHue WHCTPYMEHTAIBLHOTO  OOECHEYEHHUsT  OHTOJOTHYECKOTO
MOJICIUPOBAaHUA WH(POPMAIIMOHHBIX cHcTeM. [lomydeHue HABBIKOB IO TPUMEHCHHIO JaHHBIX
METOAOJIOTUI B MPOEKTUPOBAHUU MHHOBALIMOHHOTO MTPOIYKTA.

[IpakTrueckast paboTa HampaBiieHa Ha 0O3HAKOMJICHUE ¢ HHCTPYMEHTAJIbHBIM 00€CTIeueHuEeM
OHTOJIOTUYECKOTO  MOJICTHUPOBAHUS MH(POPMAIIMOHHBIX CHUCTEM, TMOJYYCHHE HAaBBIKOB IIO
MIPUMEHEHNI0 HHCTPYMEHTOB OHTOJIOTHYECKOTO MOJICITUPOBAHUS.

TpeOoBaHMs K pe3yinbTaTaM BHITIOJHEHHS MPAKTUIECKON pabOTHI:

[TocTpouTh OHTOJOTUYECKYIO MOJIENh CHCTEMBI, 00OCHOBATH BHIOOP HMHCTPYMEHTAIHHOTO
o0ecrniedeHts OHTOJIOTHYECKOTO MOJISTHPOBAHIS HHHOBAIIMOHHOTO TIPOAYKTA.

ITocTanoBKa 3a1a4u K IPaKTHYECKO padoTe 6

1. M3yunTh npennaraeMblii TEOpETUYECKUI MaTepHrall.

2. Pa3zpaboTaTh OHTOJOTUYECKYIO MOJIETh CUCTEMBI.

3. O0ocHoBaTh  BBIOOp MHCTPYMEHTAJIBHOTO  OOECHEYEHUs]  OHTOJIOTMYECKOTO
MOJIEJINPOBAHUS NHHOBAIIHOHHOTO MTPOTyKTa

4. Onmcate HHCTPYMEHTAIbHOE 00eCIieueHNe OHTOJIOTHYECKOTO MOICTTMPOBAHNUS CHCTEMBI

5. loctpouts oTuéT. [IpeacTaBUTh OTUET MO MPAKTUYECKOM paboTe AJIs 3alIUTHI.

BapuaHThl HHAMBUAYAJIbHBIX 32IaHUI

B cooTtBercTBUM ¢ yKa3aHHOW TpPEeIMETHON OOJACTBRIO M KJIAacCOM pa3padaThIBaeMOit
CUCTeMBI  pa3paboTaTh  OHTOJOTHYECKYH)  MOJAENb  CHCTEMbI,  O0OOCHOBAaTb  BHIOOD
HHCTPYMCHTAJIBHOT'O oOecrieueHnst OHTOJIOTMUECKOTO MOACIINPOBAHUA NHHOBAIITMOHHOT'O ITPOAYKTaA.

Tabmmia 6.6 — UHauBuyaibHBIC 3a1aHUS

Ne | lIpeametHas 061acTh Kiacec UC

1 Ckian MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusaTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTenbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/icHIE W C ynpasnenus
9 WudpactpykTypa npeanpusTus CHIIp

10 | AnnapatHas HHGPACTPYKTypa MPEANPHUSITH DKcnepTHasi cucTemMa

Copep:xanue oTyera

IIo BeIIOIHEHHO pa60Te cocraBisgeTcsa oTdeT. OTUeT BBINOIHACTCS B 9JICKTPOHHOM BHUIC.

1o BBIMIOIHEHHOMY OTYETY IPOBOJUTCS 3alIUTA MPAKTUYECKONU PabOTHI.

Otuer 1O HpaKTquCKOﬁ pa60Te JOJDKCH COCTOATH M3 CIACAYIOIIHUX CTPYKTYPHBIX

DJICMCHTOB!:
- THTYHBHLIf/'I JIMCT,

- BBOJJHad 4YacCThb: KpPaTKO€ OIMCAHHC ueneﬁ IIPOCKTA. BBO)IHaSI qaCcTb OTYETa MOOJDKHA
BKJIFOYATh IMYHKTBI: YCJIIOBHUC 3aJavu; MOPAIJOK BBINIOJIHCHUSA, IPOTrPaAMMHO-AIIIIapaTHBIC CPCACTBA,

HCIOJIB3YEMBIC ITPH BBIITIOJTHCHHUN pa6OTI)I.

- OCHOBHas 4acTh (omucaHWe pabOThI): OMHCAHWE OHTOJIOTMYECKON MOJENU CUCTEMBI,
o0oCHOBaHHE BBIOOpa  MHCTPYMEHTAIBHOTO OOECHEYEeHHUs OHTOJOTHYECKOro MOJIEIHPOBAHUS

MHHOBAIIMOHHOTO MPOJIYKTa.
- 3aKJII04YEHHE (BBIBOJIBI);
- CIIUCOK MCIOJIb30BAaHHON JIUTEPATYPBHI.




3aH_[I/ITa OT4eCTa I10 HpaKTI/I‘{eCKOﬁ pa60Te 3aK/IIOYaCTCA B NPCABABJICHUHN IPCIIOAaBaTCIIIO
IMMOJIYUYCHHBIX PE3YJIbTATOB B BU/C (1)3171.]'[3 U JCMOHCTpalWH MOJYYCHHBIX HABBIKOB ITPU OTBETAX HaA
BOIIPOCHI IPCTIOAABATCIIA.

IIpakTuyeckas padora 7. Texnosoruu RDF u OWL

Henanb padotsr: M3yuenue rexnonoruit RDF n OWL.

[IpakTueckass pabota HampaBieHa Ha o3HakomiieHne ¢ TexHosorusiMu RDF u OWL,
MOJIy4YeHHE HAaBBIKOB 10 npuMeHeHuto TexHonoruit RDF u OWL nipu pa3paboTke npoekra.

TpebGoBanust K pe3yibTaTaM BHINIOIHEHHS MPAKTUYECKONH paboThI:

ITocTpoUTH OHTOJIOTMYECKYHO MOAEIIb NIPEACTABICHUS JaHHBIX, UCIIOJIb3Ys] HHCTPYMEHTApU
texHosiornit RDF u OWL.

ITocTanoBka 3a1a4M K NpPaKTH4YeCKoil padoTte 7

1. U3yunTh npeasiaraeMplil TEOPETUUECKUI MaTepHal.

2. Onucats TexHoaoruu RDF u OWL.

3. IlocTponUTh  OHTOJIOTMYECKYH)  MOJENb  MPEJICTAaBICHUS  JAaHHBIX,  HMCIOJb3Ys
uHcTpyMeHTapuil TexHosoruii RDF u OWL

4. TloctpouTh OTYET, BKIIOYAOIIMNA MOJEIb MpPEACTaBiICHUs NaHHbIX. [IpencraButh oTyer
10 IPAKTUYECKOH paboTe /ISl 3aIIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUI

B cooTBercTBUM ¢ yKa3aHHOM MpeaMEeTHOM 007acThi0 M KJIaccoM pa3pabdaTbIBaeMOi
MHGOPMALIMOHHONM  CHUCTEMBl  MOCTPOMTH  MOJENb  NPEJACTABICHUS  JIaHHBIX, HUCIOJb3Yys
nHcTpyMeHTapuil TexHosoruii RDF u OWL.

Ta6ymma 7.6 — IHquBH Iy aJIbHBIC 3aIaHUS

Ne ITpeameTHas o61acTh Kiacc UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CtpouTenbHOE NPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBeIeHUE NC ynpasnenus
9 WudpacTpykTypa npeanpusTus CIIIIP

10 | AnnapartHas ”HQpAacTPYKTypa NpeaAnpHUsITHs DkcnepTHasl cucrema

Conepxanue oT4yeTa

ITo BBRIMOTHEHHOM pa60Te cocTtapiseTcs oTtdeT. OTUeT BBIIOIHICTCS B SJICKTPOHHOM BHIC.

IIo BBITIOJTHCHHOMY OTHUCTY MMPOBOAUTCH 3alllUTa HpaKTquCKOﬁ pa6OTBI.

OTtdyer MmO mpakTUUYEeCKOW paboTe [OJDKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYpPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHAad 4YaCThb: KpPATKOC OIIMCAHHUC ueneﬁ IMPpOCKTA. BBO)IHaSI JaCcThb OT4UYCTA OOJIDKHA
BKIIIOYATh IMYHKTHI: YCJIIOBHEC 3aJavd; IMOPAJOK BBIIMOJIHCHUA, NMPOrpaMMHO-aIIIapaTHbIC CPCACTBA,

UCTIOJIb3yeMblIe TIPU BBITTOJIHEHUU PabOTHI.
- OCHOBHasl 4acTh (omucanue paboThl).
- 3aKJIFOYeHHE (BBIBOJIBI);
- CITUCOK MCTOJIh30BAHHOW JIUTEPATYPHI.




3aH_[I/ITa OT4eCTa I10 HpaKTI/I‘{eCKOﬁ pa60Te 3aK/IIOYaCTCA B NPCABABJICHUHN IPCIIOAaBaTCIIIO
IMMOJIYUYCHHBIX PE3YJIbTATOB B BU/C (1)3171.]'[3 U JCMOHCTpalWH MOJYYCHHBIX HABBIKOB ITPU OTBETAX HaA
BOIIPOCHI IPCTIOAABATCIIA.

IIpakTuyeckas padora 8. [IpumeHeHue OHTOJIOTHYECKUX MO/Iej el HHHOBAIIMOHHBIX
NMPOAYKTOB

Henb pabGorbl: 3yuenue crparermii NPUMEHEHHS  OHTOJOTHYECKMX  MOJENeH
MHHOBALIMOHHBIX IIPOJYKTOB.

[TpakTrueckas paboTa HampaBjieHa Ha W3Y4YEHHE CTpaTeruii MPUMEHEHUS OHTOJOTHYECKHX
MOZIeJIe THHOBAIIMOHHBIX IPOAYKTOB U IOJYyYE€HHUE HABBIKOB 110 IIPUMEHEHUIO U3YYECHHBIX KEHCOB
pu pa3zpaboTKe MHAWBHUYaIbHOTO MPOEKTa.

TpeboBanus K pe3ybTaTaM BBIIIOJHEHUS IPAKTUUECKOM paboThI:

[Toctpouts MoOJeNb NPOEKTa, HCIHOJIB3YsS HHQOPMAIMIO O TMPaKTUKEe MPUMEHEHHUS
OHTOJIOTUYECKUX MOJCIICH:

ITocTanoBKa 3a1a4u K IPaKTHYECKO padoTe 8

1. M3yunTh npennaraeMblii TEOpETUYECKUI MaTepHUall.

2. Omnwucatp MoJenb NPOEKTa, HCIOJIb3YSd HHQOpPMAIMIO O TMpaKTUKE MPUMEHEHHS
OHTOJIOTUYECKUX MOJECIICH.

3. IlocTponTh OTYET, BKIIOYAOIIMN OMHCAHUE CTPATETWH NMPUMEHEHHSI OHTOJIOTMYECKUX
Mo/iesIell HHHOBAIIMOHHBIX MPOIYKTOB. IIpeacTaBuTh OTUET 10 NMPaKTUYECKONW paboTe JUIsl 3aLUThI.

BapuaHTbl HHAUBUAYAJIBHBIX 3aIaHUM

B cooTBercTBUM ¢ yKa3aHHOM MpeaMEeTHOM 007acThi0 M KJIaccoM pa3pabdaThIBaeMOi
MH(GOPMALIMOHHON CHUCTEMBI MOCTPOUTH MOJENb MPOEKTa, HUCIOJb3Yys MH(OpMAlMI0O O MpPaKTHUKE
[IPUMEHEHUs] OHTOJIOTMYECKUX MOJEIEH.

Ta6ymma 5.6 — IHauBuIyaIbHBIC 3aIaHUS

Ne ITpeameTHas 061acTh Kitacc UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npennpusTre B2C

6 [TopTan B2B

7 CtpouTenbHOE NPEANPUITHE NC yuera

8 Briciiee yueOHOE 3aBe/IeHUE N C ynpasnenus
9 WudpacTpykTypa npeanpusTus CIIIIP

10 | AnnapartHas ”HQpAacTPYKTypa NpeaAnpHUsITHs DkcnepTHasl cucrema

Conepxanue oT4yeTa

[To BbImoNHEHHOW paboTe cocTaBisiercs oT4eT. OTYET BBIMOIHIETCS B 3JIEKTPOHHOM BHJIE.
ITo BBIMONHEHHOMY OTYETY MPOBOAMTCS 3aIIUTA PAKTHUECKONU PaOOTHI.

OTtdyer 1O mpakTU4YEeCKOW paboTe [OJKEH COCTOSTh U3 CIEAYIOIIUX CTPYKTYpPHBIX
AJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAs 4YacTb: KpaTKOE ONHCaHUE LeJeil Mpoekra. BBomHas 4yacTe OTYeTa J0JDKHA
BKJIIOYATh MYHKTHI: YCJIOBHE 3aJauM; MOPSIOK BBIMOIHEHUS; IPOrPaMMHO-aIIapaTHbIe CPeCTBa,
UCTIOJIb3YyeMblIe TIPU BBITTOJHEHUU PaOOTHI.

- OCHOBHas 4acTh (omucaHue padoThI):.

- 3aKJIFOYeHUE (BBIBOJIBI);

- CIIMCOK MCHOJIb30BaHHON JIUTEPATYPHI.



3aH_II/ITa OT4eCTa I10 HpaKTquCKOﬁ pa60Te 3aK/IIOYaCTCA B NPCABABJICHUHN IPCIIOAaBaTCIIIO
IMMOJIYUYCHHBIX PE3YJIbTATOB B BU/C Cb&ﬁ.]'[& U JCMOHCTpalWH MOJYYCHHBIX HABBIKOB ITPU OTBETAX HaA
BOIIPOCHI IPCTIOAABATCIIA.

6. YYAEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECIEYEHUE
JUCLMILINHBI

6.1. IlepeyeHb OCHOBHOI U 1OTOJHUTEJIbHOM JTUTEPATYPHI, HEOOXOAUMOI IS
O0CBOCHUA NUCHUIIIMHBI

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI

bapeimiea A.B., bamaua K.B., T'onos P.C., Ilepenepsiee U.M. NuHOBammm: YueOHOE
noco6ue / [Tox obm1. pen. a.5.H., mpod. A.B. bapeimeBoit. — 2-e uzn. — M.: 3parenbcko-Topropast
kopnopanus «/lamkos u K », 2018.

6.1.2. IlepeyeHb 1ONOTHUTEIBHOM JIUTEPATYPbI
WunoBanmonHblii MeHexkMeHT : Kypce jekuuid / FO.H. Kynakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.@eneparu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

6.2. IlepeyeHb y4eOHO-METOAUYECKOTO 00ecTiedeHHsI CAMOCTOSITE/ILHOI PadoThI
00y4YaOIIMXCS M0 TUCHUIJIMHE

1. Metoanueckue yKa3aHHUS 1O  BBITIOJHEHUIO TMPAKTHUECKUX pPabOT MO AUCITUIUIMHE
«HX)eHepHbIe KENUCHI: OT IPAKTUUYECKUX 3a7a4 K MHHOBALMOHHBIM PELICHUSIMY.

2. Meroanyeckne pEeKOMEHJAUMHM 11 CTYAEHTOB MO OpraHu3alid CaMOCTOATEIbHOMN
pabotel Mo aucruruiiHe «VHXKEHEpHbIE KEHCBI: OT MPaKTUYEeCKUX 33aJa4 K HHHOBAIMOHHBIM
PELICHUSIMY.

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

HNuTepHeT-pecypcen:
1. https://www.tks.ru/ - poccuiickuii TaMOKeHHbIN HHPOPMAIIMOHHBIN MopTal.
2. http://www.ved.gov.ru/ - mopTan BHEITHEAKOHOMUYECKON HH(POPMAITUH.
JIEeKTPOHHBIE O0MOJINOTEYHbIE CHCTEMBbI:
3. http://biblioclub.ru/ - YauBepcurerckas 6udbamnoreka ONLINE.
4. http://www.iprbookshop.ru/ - DnekTponHas OubIHOTEYHAsI CHCTEMA.
5. https://elibrary.ru — HayuHas 37eKTpOoHHas OUOIMOTEKA
IIpodeccnonasibHbie 0a3b1 JAHHBIX
6. http://www.customs.ru — opunuanbHbii calT degepaibHON TaMOKEHHON CiTyX0b1 PD
7. http://economy.gov.ru - odpunuambHbI calT MUHUCTEPCTBA IKOHOMHUYECKOTO Pa3BUTHSI.
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