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BBEJIEHUME

B Meroanueckux ykazaHUsSIX COJIEpKaTCsl MaTepuaibl, HEOOXOJUMBIE ISl CAMOCTOSITEIIbHOM
MOATOTOBKH CTYJCHTOB K BBHIMOJTHCHHUIO MPAKTUYECKUX paboT. B ommcanue mpaktuyeckux padoT
BKJIIOYEHBI 11€Jb PabOThl, MOPSIOK €€ BBINOJHEHUS, PACCMOTPEHBI TEOPETUYECKHUE BOMPOCHI,
CBSI3aHHBIC C peaju3alliell MOCTaBICHHBIX 3a/1a4, IPUBEAeHA HEO0X0IMMast InTepaTypa.

Meroandeckue ykazaHus MOCBSIIEHBI Kypcy « MH)KeHEepHbIe KEMChI: OT MPAaKTHYECKUX 3a/1a4
K MHHOBAIMOHHBIM pemeHusm». OaHon u3 cinoxkuenmux 3anad B MUT-otpacnu siBisieTcs ceroas
OpraHm3aIys B3aMMOJCHCTBHSI WH(POPMAIMOHHBIX CHUCTEM, HWCIOJB3YIOIIMXCS IMPU CO3JTAHUH U
IKCIUTyaTalliM KPYIHBIX IMPOMBIIUICHHBIX OOBEKTOB (HEPTSIHBIX TUIATHOPM, SIEKTPOCTAHIIHIA,
XUMHUYECKUX IMPOU3BOJCTB, (PApMaleBTUUECKUX TPEANPUITHS U T.I.). B WX KU3HEHHOM IHKIIE
3aHSATO MHOXKECTBO OPTaHU3AIMK: TMPOEKTUPOBIIUKH, CTPOUTENH, TMOCTABIIMKKA O000PYI0BaHUS,
CIIyXOBl DKCIUTyaTallid H T. J., KaXJIas WX KOTOPHIX OOBIYHO WCIOJIB3YeT CBOM Habop
KOMIIBIOTEPHBIX CUCTEM U CBOU (OPMATHI JAaHHBIX.

[lo pmanneiM NIST (HauvonanbHbIE MHCTUTYT craHfaptuzauuu M TexHonoruit CIIIA),
perieHue mpoodsieM B3aUMOJCHCTBUSL Pa3HOPOIHBIX KOMIBIOTEPHBIX CHUCTEM TMOMOXET HHAYCTPUH
KPYITHBIX KalmuTalbHBIX MPOeKTOB TOJbKO B CIIIA skoHOMHTH n0 16 MIpa. oo, B TOI.
Bo3MoxxHOCTh JocTynma ©W aHanmu3a Ui TOJHBIX JaHHBIX JKU3HEHHOTO IIMKJIA CII0KHOTO
WH)KEHEPHOTO O0BEKTa CTaja CEero/JHsI 00sS3aTelbHBIM yCIoBHEM 3(P(GEKTHBHOTO YIPaBICHUS €ro
MPOEKTUPOBAHUEM M SKCIUTyaTaluend. OTy 3a7ady Ha3bIBAIOT MO-Pa3HOMY: CO3JaHHUE €IMHOTO
WH(POPMAITMOHHOTO TIPOCTPAHCTBA KU3HEHHOTO IMKJIA, CO3AaHNe UG POBONA MOJIEIH U T. TI.

BonpmmHCTBO pa3pabOTUYNKOB WHXEHEPHBIX MH(POPMAITMOHHBIX CHCTEM
(CAD/CAM/CAE/PLM) ucmonb3ylOT KiaccHyeckre OOBEKTHBIC MOJENH JaHHBIX W 0Oojee Win
MEHEE CTaHIapTHBIC PEIIAIMOHHBIE 0a3bl JAHHBIX, OJTHAKO MHOTOJICTHHUE MOMBITKA X O0BETUHEHU ST
Ha eAuHOW TIaThopMe MoKa 4YTo He yhaanuch. OTYacTH NPUUYMHY TaKOro IMpoBajga MOXKHO
O0OHApPY)KUTh B OCHOBAX KJIIACCHYECKOU PEIISIIMOHHON TEOPUU MOJACITUPOBAHUS JAHHBIX — B )KECTKUX
TpaHUIlAX MEXIy CYIIHOCTSAMH, aTpuOyTamMu U CBs3siMH. [lpu 0ObeIMHEHMM MHOXKECTBA
pEeNAIMOHHBIX 0a3 JaHHBIX OT Pa3HBIX MPOM3BOAMTENICH, Ja emé W NMPUHAIICKAIIUX Pa3HBIM
X0351€BaM, BBISICHSETCA, YTO BCE OHU MPUHUMAJIA pa3HbIE PEUICHUS MPU MOJICIUPOBAHUN OCHOBHBIX
MOHATUHA TPEIMETHONW 007acTH. 3a4acTyl0 OJHO M TO K€ WH)KCHEPHOE IMOHATHE B OJHOHN 0ase
JTAHHBIX OyJEeT COOTBETCTBOBATh MIMEHH TAOJIMUIIBI, B IPYTOi 06a3e — COACPIKAHMIO SUYCHKH TaOJIUIIbI,
a B TPEThEH — UMEHH CTOJI0IIa TaOTHIBI.

Kpome TOro, MH)XKEHEpHBIC NaHHBIE COJECP)KAT KpalHE pPa3HOPOIHYH HHOpMamuio 00
OJIHMX U TEX XK€ 00BEKTaX, B OTJIMUME OT «YIPaBICHYCCKUX» WM (PMHAHCOBBIX JaHHBIX. JlaHHBIE O
Pa3HBIX y3/1aX U MOJCUCTEMaX MPOMBIIIJIEHHOTO 00BheKTa (TpyOOIpoBOAax, SMEKTPOOOOPYIOBAHHH,
CTPOUTENBHBIX KOHCTPYKIHUSX M T.I.) HUMEIOT NPHUHLUUIHUAIBHO PAa3IUYHYIO CTPYKTYpy, a B
HEMpPEepPhIBHOM MPOU3BOACTBE (HEe(PTEXUMHMsSI, SJIEKTPOCTAHIMH W T.A.) CYIIECTBYIOT COTHHU
MOJICUCTEM M ThICSIUM TPyII o0opynoBaHus. J[aHHBIE 0 HaCOCE B MHKEHEPHBIX HH(POPMAIIMOHHBIX
cucTteMax BKIouaroT cBeaeHus u3 cuctrem ERP m EAM, cucrtem PLM, CAIIP, a Takxke
MH(OPMAITHUIO O €r0 MPOEKTHBIX TEXHOJOTHYECKUX pekuMax, 3D-KOMIIOHOBKE, HCTOPHH 3aMEPOB C
€ro JaTYMKOB, WHTEPAKTUBHBIE PYKOBOJCTBA MO MOHTAXY M OOCIYKMBAHHMIO M MHOTOE€ JIPYyroe.
Hacoc wumeer ¢(yHKIMOHANBHBIM KOA B TMPOEKTHOW mokyMmeHTanuu B cuctemax CAIIP u
npuobperaer B EAM cepuiiHblii HOMep, Oyaydd YCTaHOBJIEHHBIM Ha oO0bekTe. WHxeHepHas
unpopmanus Qopmupyercs B katamore mnpousBoautens, B CAIIP amd TemnoTeXHUYECKUX H
ANEKTPUYECKUX  CHEUUATBbHOCTEH, B CHUCTEMax MPOEKTHOTO  YIPAaBIEHHUS, YIpaBJIEHUs
CTPOUTENBCTBOM (4D-poeKTUPOBAHUS), U T.1I.

Ecnu xaxayro u3 WHXEHEPHBIX CYITHOCTEH OMUCHIBATh PEISIMOHHON TaOIHUIIeH, TO YHUCIIO
TAaONMUI] Pa3HOM CTPYKTYPhl COCTABUT HECKOJNBKO ThICSd. [Ipu STOM BO3HHMKAIOT MPOOIEMBI
OBICTpOJCHCTBHS TpH (HOPMYITHUPOBAHUH OOIIEro 3ampoca K HECKOJBKUM 0a3aM JaHHBIX, B
KOTOPBIX, KaK OTMEUYEHO BBIIIE, MOTJIM OBbITh MPUHATH MPUHLIUMHUAIBHO pa3HBIC PEIICHUS TI0
MOBOJIy OOBEKTOB M aTpHOYTOB MpeIMETHOW 001acTH, WIM MO TMOBOAY OTPaKEHHs] W3MEHECHHUS
00BEKTOB BO BPEMEHHU.



Pemenne mnpoOneM MHTETpanMy WMHXEHEPHBIX JAaHHBIX OKa3aJloch TOpa3io yaoOHee
OpPraHu30BBIBATH B PAMKAaX CEMaHTUYECKOTO MOJIX0/a K MOJCTUPOBAHUIO JaHHBIX. B paMkax 3Toro
noaxoAa uWHGOpMANUs NPEAOCTABISETCS B BHUJEC COBOKYIMHOCTH CBSI3aHHBIX OTHOIICHHSMHU
CyObekTOB W 00BeKTOB (Tpada), a HEe B BHIE NPHUBBIYHBIX Tabmui. Pacmmpsercs cdepa
WCTOJIb30BAHUS JJIs1 MH)KEHEPHBIX TAHHBIX HanboJiee paclpoCTPaHEHHOTO TAKOTO MPEACTABICHUS —
craanapra RDF (Resource Description Framework).

310 Maét BO3MOKHOCTH 3((HeKTUBHO "CKIAABIBaTh" B OJHY CTPYKTYPY JaHHBIE M3 Pa3HBIX
UCTOYHHUKOB. ['padoBas crpykTypa Hambosiee ynoOHA s TPEACTABICHHUS Pa3HOPOIHOU
WH)KEHEPHOH nH(popMaImu, TpeOyIOLIeH MOCTOSHHOTO Pa3BUTHUS M YCIOKHEHHS MOJIENIN JaHHBIX Ha
NPOTSDKEHUH  BCETO  JKM3HEHHOTO mukia. Mudopmamus B ceMaHTHYEeCKOH (GopMme JIerKo
MIOTIOJIHSACTCSI W PACIIUPSACTCS TpPHU TIOSBICHUM HOBBIX HCTOYHUKOB, 0€3 HEOO0XOIUMOCTH
(GyH1aMeHTaIbHON MepepabOTKU CUCTEMBbl XpaHEHHUs, KaK B ciaydyae 0a3 JaHHbIX. CeMaHTUYECKue
CTaHIAPTHI TOJIEPKUBAIOT THOKKE W paciIvpsieMble MHQOPMAMOHHBIE MOJIETH, T.€. TTO3BOJISIOT
00BEAMHATH 10 Mepe HEOOXOOUMOCTH M MH)KEHEPHYIO, U HOPMAaTUBHYIO, U reorpapuueckyro, 1
(¢uHaHCOBYIO HMH(pOpMaIHio, 03 OCTaHOBOK Ha MepepaboTKy WHOOPMAIMOHHOW MOJEIH MpH
KaxaoM pacmmpeHnu. Dopmbl 1 00bEMBI 00pabaTHIBAEMBIX JaHHBIX MOTYT YTOUYHSTHCS IO MEpe
pa3BuTHs TpeOOBaHMH K HH(POPMAIH U pOCTa TOHUMAHHS OTPEOHOCTEH YYaCTHUKOB )KU3HEHHOTO
ITUKITA.

1. HEJb U 3AJTAYHU OCBOEHUSA JNCIHUITIJIMHBI

HGJ'H)IO OCBOCHHUA IUCHUIIIINHBI ((I/IH)KeHepHI)Ie KeﬁCBIZ oT HpaKTI/I‘—IeCKI/IX 3aga4 K
MHHOBAI[MOHHBIM pEUIeHUSM» SBJIsieTcsd GopMupoBaHue Habopa MpodecCHOHATbHBIX KOMIETEHINN
Oynymiero cneruanucTa no crenuanbHocTH 38.05.02 «TamoxxeHHOE Iemmo.

3amauu OCBOCHUS NUCIMILIMHBI: U3y4EeHUE METOI0JIOTHH TTPOCKTUPOBAHMS MHHOBAITMO HHBIX
perieHui, MoJIyueHUe HaBBIKOB MPUMEHEHHUS WHHOBAIMOHHBIX MPAKTHK B 00JACTH WHKEHEPHBIX
perieHui MPaKTHYECKUX 3a7a9 Mpo(HeCCUOHATLHOM IS TEIIbHOCTH.

2. OBOPYJJOBAHUE U MATEPHUAJIBI

ATmapaTHbI€ CpEJICTBA: MIEPCOHATBHBIN KOMITBIOTED;

ITporpammusie cpeacrea: OC MS Windows; MS Visual Studio, MS Office.

YueOnplii kiacc ocHameH IBM-coBMecTMMBIMHA KOMIIBIOTEpAaMH, OOBEIUHEHHBIMU B
JIOKAJIbHYIO ceTh. JIoKalbHast ceTh y4eOHOTO Kjlacca MMEET MOCTOSIHHBIN JIOCTYN K ceTu Internet mo
BBIJICTICHHOW JMHUHM. J[1s1 mpoBeneHuss 1abopaTopHBIX pabOT HEOOXOAMMO  CIEAYIoIIee

nporpaMMHoe obecrieueHue: oneparronnas cucrema MS Windows, maket oucHbIX mporpamm MS
Office, maker MS Visual Studio.

3. YKA3AHMUS 11O TEXHUKE BE3OIIACHOCTH

Hepez[ Ha4daJloM pa6OTbI clIeayer Y6CI[I/ITBC$I B HCIIPAaBHOCTHU  JJICKTPOIIPOBOJKH,
BLIKJ'IIOLIaTeJ'IeI‘/'I, MITCIICCIIbHBIX PO3CTOK, ITPHU ITIOMOIIH KOTOPBIX O60py,HOBaHI/Ie BKJIFOYACTCsA B CCTh,
HaJIMYUHU 3a3€MJICHUA KOMIIBIOTEPA, €TO pa6OTOCHOC06HOCTI/I.

I[J'Iﬂ CHMXCHUA WK TPCAOTBPAIICHU BIIMAHUSA OIMACHBIX U BPCAHBIX q)aKTOPOB HeO6XO)II/IMO
CO6J'IIO,[[aTI> CaHUTApHBIC TIIpaBWJla WU HOPMBbI, THT'UCHUYCCKHC Tpe6OBaHI/I5{ K NEpCOHAIbHBIM
QJICKTPOHHO-BBIYHUCIUTCIIBHBIM MalllMHAM.

Bo m36exkanue MOBPCIKACHHUA U30JIALIUA ITPOBOAOB U BOBHUKHOBCHHA KOPOTKUX 3aMbIKaHUMN
HC pa3pCliacTCsia: BCHIATb yTO-MTHO0 Ha npoBOJda, 3aKpallnBaTb U 0enuTh IIHYpbI W IIPOBOJA,
3aKJIaJIbIBATh IMMPOBOJAA W HIHYPLI 3a T'a30BbIC U BOJOIIPOBOAHBIC pr'6BI, 3a 6aTapeH OTONUTEIbHOMN
CUCTCMBbI, BBIACPIrUBATH MITCIICCIIBHYHO BHWJIKY U3 PO3CTKHU 3a IMIHYpP, YCHIHNC OJIZKHO OBITh
MPHUIIOKCHO K KOPITYCY BUJIKH.

I[J'IH HUCKIIIOUYCHUA IMOPAKCHHUA IJJICKTPUUCCKHM TOKOM 3allpCllacTCA: YaCTO BKIIHOYATh U
BBIKJIFOYATh KOMIIBIOTEP oe3 HCO6XOI[I/IMOCTI/I, MPpHUKACATHCA K 3KPAHY U K TBUILHOH CTOPOHC 0JIOKOB



KOMIIBIOTEPA, paboTaTh HAa CPEICTBAX BBHIYMCIUTEIBHON TEXHUKH M IepupepuitHoM 000pyI10BaHUN
MOKpPBIMH pyKaMH, paboTaTb Ha CpPEACTBAaX BBIYHCIUTEIBHOW TEXHUKH U THepudepuitHoMm
000pYZOBaHNH, UMEIOIIMX HAPYIIEHUS LEJIOCTHOCTH KOpPITyca, HapyHICHHUsS W30JISALUU TPOBOJOB,
HCHUCIIPAaBHYIO MHAWKALUIO BKIIOYCHUA NMUTAHUA, C IIPU3HAKAMU DJICKTPUYCCKOTO HAIIPAKCHUA Ha
KOpIlyce, KJIAaCTh Ha CpPEACTBAa BBIYMCIUTEIBHON TEXHUKH M mnepudepuitHom o00OpyIOBaHUU
IMOCTOPOHHUEC MMPEAMCTHI.

3anperniaercs 1o HallpsDKEHUEM OUUIIATh OT MUK U 3arpA3HEHUS dIEKTPOOOOpy10BaHUE.

Bo n3bexxanue MopaKeHHsI SJIEKTPUIECKUM TOKOM, IMPH TOJIB30BAHUH DIIEKTPONPUOOpaMHU
HENb3sl  KacaThCsl  OJHOBPEMEHHO  KakKux-TMOO  TpyOOmpoBOJOB, Oarapeld  OTOIUICHHS,
METAJUIMYECKUX KOHCTPYKLIUNA, COEAMHEHHBIX C 3EMJICH.

[locne oxoHuanusi pabOTHl HEOOXOAMMO OOECTOUHUTH BCE CPEICTBA BBIUMCIUTEIBHOU
TEXHUKHM U TnepudepuiiHoe obOopynoBanue. B ciyyae HempepbIBHOIO ydeOHOro mpoiiecca
HEO0O0XOMMO OCTaBUTh BKIIFOUEHHBIMHU TOJILKO HEOOX0AMMOE 000pyI0BaHHE.

4. HAUMEHOBAHUE TIPAKTHUYECKUX PABOT

Ne | HammenoBaHue T€M AUCIUIUIMHBI, UX KPAaTKOE COAEP/KAHNE O6bem NHTtepak
Te 4acoB THHAS
M dbopma
bl IIpoOBEIE
HUS
2 ceMecTp

Paznien 1. OcHOBBI TPOEKTHOTO MEHEIKMEHTA

1 | Tema 1. KonuenTyanbHble ¥ MHPOPMAILMOHHEIE MOJEIN 3
WHHOBAIIMOHHBIX TIPOEKTOB

dopmanuzoBaHHbIe MOJIEH 3HAaHUN. CTpyKTypa nH(MDOpMAaITUH.
HNurencuonan u sxcrencuoHaia. OObEKTH U KJIacChl 0OLEKTOB.
Mertoap! uaeHTU(GUKAITMN U KIacCU(pUKAITUU 0OBEKTOB.

2 | Tema 2. OHTOIOTUYECKUE MOJIETN HH(POPMALIMOHHBIX CUCTEM 3

[Iporecc co3gaHust OHTOJIOTHYECKON Moaenu. JlekoMno3uus u
uneHtudukanus oobekTa. Kinaccudukamus u onrcaHue CBOMCTB
o0bekTa. OnpeneseHus: 3HAUCHUS CBSA3eH 00BEKTa C APYTUMHU

(\E’L AL TANIA

3 | Tema 3. OHTONOIUS NPECTABICHUS JAHHBIX ¥ 3HAHHH B 3
MHHOBAIIMOHHBIX PEIIECHUSX

MeTo1p1 NpCaACTaBJICHHA JaHHBIX U 3HAHUM. CprKTypa
IpCeaACTaBJICHUA JaHHbBIX U 3HAHUH. Moaenu MMpCACTABJICHUA JaHHBIX U

v
RITATTIATA

4 | Tema 4. CeMaHTHYECKOE MOJICTIUPOBAHKE JAHHBIX U 3HAHUH B 3
TEXHOJIOTUSAX OOJBIINX JaHHBIX

q)OpMaJ'II/ISaI_[I/IH KOHI.ICHTy&J'IBHOfI Mozeau. PensumonHoe
OpeACTaBJICHUC NAHHbIX. CeMaHTHYECKHE TEXHOJIOTUH.
CeMmanTHueckas IayTuHa. CeMaHTHYECKOE MOICIIMPOBAHUEC NAHHBIX U
3HAHHUH B TEXHOJIOTHUSIX OOJIBIINX JaHHBIX




5 | Tema 5. MHpacTpyKTypa IPOEKTUPOBAHKS HHHOBAILIMOHHBIX 3 Macrep-
VMHKCHEPHBIX PEIICHUI KJ1acc

Texnonoruu Hay4HbIX HccienoBanuil. MudpacTpykrypa HayudHBIX
uccienoBaHuil. Meronndyeckoe 00ecriedeHre UCCIe0BaHUI.
WNudpactpykTypa MpoeKTUPOBAHUS HHHOBAIIMOHHBIX WHXEHEPHBIX

peLIeHU I
6 | Tema 6. UIHCTpyMeHTATBEHOE OOECTIEYEHUE OHTOJIOTUYECKOTO 3 Macrep-
MO/ICTTMPOBAHUS HH)OPMAITHOHHBIX CUCTEM Kj1ace

Mamuna JOru4ecKkoro BbIBOJa. Pemaktop onHTOsOorHMit  Protégé.
[Iporpammubie mpoaykTel kiacca Triple  store. Ilporpammuas
peanmzanmst SPARQL-unTepdeiica.

7 | Tema 7. Texaomoruu RDF u OWL 3

Penakropel, BU3yanM3aTOpsl U MHCTPYMEHTHI JIOTMYECKOTO BBIBOJA.
RDF/RDFS/OWL. ®opmar RDF/ XML

8 | Tema 8. [IpuMeHEHNE OHTOJIOTHYECKMX MO IeI€N HHHOBAIIMOHHBIX 3
MIPOJTYKTOB

Cucremsl IOAECPKKH NPUHATHS pELIEHUN. DKCIIEPTHBIE CUCTEMBI.
ba3b1 3nanmii. Xpanunumia 3HaHuH. CHCcTeMbl OOJBITUX JTAHHBIX.

Hrtoro 24

4. COAEP’ KAHUE ITIPAKTUYECKHUX PABOT

IIpakTuyeckas padora 1. KonuenryajbHble © MHPOPMALMOHHbIE MO/IEJIH
HHHOBAIIMOHHBIX NPOEKTOB

Hean padotsbl: PazpaboTaTh MOIETH HHKEHEPHOTO MPOCKTA.
OcHoBBI TEOpUM

JlononHUTENbHBIE TPEUMYIIECTBA MHpU paboTe C CEMaHTUYECKHMMH JAQHHBIMU JaéT
MIPUMEHEHHE OHTOJOTUYECKUX CTaHAapTOB, MO3BOJSIONIMX HE MPOCTO MOJy4aTh MHGOPMALIUIO U3
pa3HbIX HUCTOYHHUKOB B OJHOM THMOKOM U pacmupseMoM ¢opmare, HO U OJUHAKOBO €&
uHTEprnpeTupoBaTh. [IpM  OHTONOrHMYECKOM MOJETHUPOBAHUM JAHHBIX B  CEMaHTHYECKOM
MPEJICTAaBJICHUM  HCHOJB3YIOTCS TOHSATHS W OTHOIICHHS M3 3apaHee  COTJIACOBAHHOTO
(ompenenéHHOrO0 KakUM-TO CTaHAAPTOM) CIUCKA MOHSITUA U OTHOUICHWI, OMHCHIBAIOILIETO
HEKOTOPYIO MPEIMETHYIO 00J1aCTh UHKEHEPHOU cephl (MEXaHUKY, NEKTPUKY, TEIUIOTHAPABIUKY,
CTPOMTENLCTBO, W T.I.). Hampumep, omuH pa3 BBOAATCS MMOHATHSA "Hacoc", "mamieHue" win
"moAkioueHue", W Jalee yHUBEPCAIbHBIE CCHUIKM Ha TaKHe TMOHATHS CTaHAApPTHOTO CIIOBaps-
Te3aypyca MHCIONb3YIOTCS BCEMH CTOpPOHAMH JUIs OMNHUCaHHWs OOBEKTOB, U3BIEKAEMBbIX U3
pa3zHooOpa3HbIX 0a3 TaHHBIX.

OHTONOrMYecKass MOJIeib JaHHBIX ABJISIETCS COCTABHOM YacThlO CAMHMX JAHHBIX — MOHSATHUS
CTaHJIaPTHOTO CcJIOBaps-Te3aypyca (Tak Has3bIBaeMble '"CIpaBOYHBIE JaHHBIE") MCIOIB3YIOTCS IS
OTIMCAaHHUs CMBICIIA M CTIOCOOOB MCTIOIH30BAHMS IaHHBIX MPU 00paboTKe UX KaK KOMIBIOTEPaMH, TaK
u moapMu. [Ipy HEOOXOAMMOCTH YTOYHHMTH CMBICH TONYYEHHBIX JAaHHBIX MOXHO M3 3apaHee
W3BECTHBIX HCTOYHUKOB (OMOMMOTEK CIPaBOYHBIX MJaHHBIX) M C UCHOJIb30BAHHUEM TEX Ke
CTaH/IaPTU3UPOBAHHBIX TEXHOJOTHMH M HWHCTPYMEHTOB, KOTOPBIE HCIHOJB3YIOTCS i OoOMeHa
JTAHHBIMU

OcHOBaHHBIE Ha OHTOJOTHUYECKOM MOJECIMPOBAHUUA MHTETPAIMOHHBIE CEMAHTUYECKHE
MOJENU Ul WHXEHEPHBIX OOBEKTOB pa3palaThIBaIOTCS KaK Ha OTpaciieBOM, Tak U Ha
MEXyHapOAHOM ypoBHE. COBpEMEHHBIE PELIEHUs 0 MOJEIUPOBAHUIO JAHHBIX JIETJIM B OCHOBY



HEUTPAJbHOM 10 OTHOUIEHMIO K OTHEJIbHBIM HHXXEHEPHBIM CHCTEMaM MOJENIN JIaHHBIX
cragaapra 1SO 15926 "'Industrial automation systems and integration. Integration of life-cycle
data for process plants including oil and gas production facilities™ ('OCT-P MCO 15926
"[IpoMbllIJIEHHBIE  aBTOMATU3UPOBAHHBIE CHCTEMbl M MHTerpauus. MHTerpanus JaHHBIX
KU3HEHHOTO IMKJIA Ui TepepabaThIBAIONINX NPEANPHUATHHA, BKIOYas HEPTAHbIE W Ta30BbIE
IIPOU3BOJICTBEHHbBIE MIPEAIPUITUA").

OTOT CTaHAAPT ONpPENENSeT WHKEHEPHYIO OHTOJIOIMI0 — OCHOBHBIE THUIIBI OOBEKTOB H
OTHOIIEHUH, HCIOJIb3YEMBIX IPHU NPEICTABICHUU HHKEHEPHOU HH(pOpMAIUH, YHOPSAIOYMBAET
TEPMHUHOJIOTHIO, HCIOJIB3YEMYIO Uil €€ OpraHu3alMM, a TaKKe OIpeneisieT MPUHIUIIBI
pacIMpeHusi CTaHIAPTHONH TEPMHUHOJIOTUM dYepe3 MeXaHu3M (elepupOBaHHBIX OUOIHMOTEK
CIPaBOYHBIX JaHHBIX. CErojHs MHOTME KpPYIHbIE KOMIAHUM YK€ MEpPeXOoJIT Ha 3TOT CTaHIapT:
koMranuu-uigeHsl Norwegian Oil Industry Association, unensl koHcopuumyma FIATECH,
KpyIHEHIINEe TMOCTAaBUIMKA WH)XXMHUPUHTOBOTO IPOTPAaMMHOIO OOECIEeYeHMs, a Takke TaKue
poccuiickue koproparmu, kak 'K «Pocatom» u OAO «PocHedTh», N3y4aroT BO3MOXKHOCTU €ro
HCI0JIb30BAHUS.

Peanuzanus cranaapra ISO 15926 B yactu npenctaBieHus], XpaHEHUS U JIOCTYIA K JaHHBIM
OCHOBaHa Ha MCHOJb30BAaHUM CEMAaHTHYECKUX cTaHaapToB kKoHcopiuyma W3C: RDF, OWL u
SPARQL.

Hcnonb3oBaHne ceMaHTHUYECKUX U OHTOJIOITMUECKUX CTaHIApTOB MOMOTAET HANAaIUuTh OOMEH
U COTOCTaBJICHHE JAaHHBIX, BBISBICHHE KOJUIM3MM M COIJIacOBaHUE NpOTUBOpeunid. JucnumivHa
paboTHI C JAaHHBIMH MPU TAKOW CTaHIAPTH3AIMU, SIBISETCS TOPa30 MEeHee 0OpEMEHUTENHHOM, YeM
IPU HMHBIX TEXHOJOTUYECKUX PEIICHUAX, MNPeAyCMaTpUBAIOIIUX YHU(DUKALMIO TPOTrpaMMHbBIX
CpencTB U uHTepdeiicoB padoTel. [lpu npenocTaBieHnn ceMaHTHUYECKUX JAaHHBIX BO3MOKEH BBHIOOD
MEXJy COTJaCOBAaHHOW «OOIIei» TEepMUHOJIOTHEH (OTpacjaeBOil OHTOJOTHEN) W TNPUBBIYHBIMU
OTJEJIbHBIM yYaCTHMKaM HaOOpaMu IMOHATUH U ONUPAIOIIMMUCA HAa HUX (POpMaMU OTYETHOCTH.
IIpy 5TOM B 4YacTM TEPMUHOJOIMM, NPEINHUCAHHON (QenepanbHbIMM WIM MYHUIUNAIbHBIMU
HOpMaTHBAMH, KOHTPOJIb HMCIIOJIb3YEMbIX TEPMUHOB MOXKET ObITh TOpa3zfio OoJiee KECTKUM, UYEM B
YacTH, HE OXBAaUYE€HHOW CTaHAApTU3alUeil: KOHTPOJIb MOXHO OyAeT OpraHu30BbIBaTh HE TOJIBKO
«TJ1a3aMu», HO U C UCIIOJIb30BAHUEM KOMIIBIOTEPOB.

B uwactu KOMMYyHMKAaLMHM MeEXIy KOMIBIOTEpAMH CEMaHTHMYECKHME M OHTOJIOTMYECKHE
JAHHBIE TMPUTOAHBI Ul O0OpaOOTKM MHCTPYMEHTaMM Ppa3HOW CTENEHU CII0KHOCTH, OT IIMPOKO
pacrpocTpaHEHHbIX 3JNEKTPOHHBIX TaOIMIl [0 CHEUUATU3UPOBAHHBIX T€OMH(POPMALMOHHBIX
CHCTEM, CHCTEM aBTOMAaTHU3allUU MPOCKTUPOBAHUS WM CUCTEM HMHBECTULIMOHHOTO IJIAHUPOBAHUS.
CemaHTHYeCKME JlaHHBIE C OHTOJOIMYECKOW pa3METKOM MOIYT TOTOBUTBCS  pa3HbIMHU
IPOrpaMMHBIMU  cpelcTBaMHU. OTKpbIThIE (OpMaThl JaHHBIX H30aBIAIOT OT HEOOXOAUMOCTH
10JIb30BaThCs IPOTPAMMHBIM 00€CIIEYeHHEM TOJIBKO OT OJJTHOI'O IOCTABILUKA.

ITocTaHoBKA 32/1a4H K IpaKTH4YecKoi padore 1

1. U3yuuTh npeuiaraeMblii TEOPETUUECKUI MaTepral.
2. Pa3paboTtaTe MOJIe)Ib HHKEHEPHOTO MPOEKTa

3. CoctaBuTh MHGOPMAIIMOHHYIO MOJIENb MPOEKTA.

4. Odgopmuts otuet. [IpencTaBuTh OTUET I 3AIUTHI.

BapuaHThl HHAUBUAYAJIBLHBIX 321aHUI
B cooTBercTBUM C YyKa3aHHOW MpeAMETHOW o0O0JacTbl0 M KIaccoM pa3pabaThiBaeMOn

CUCTCMBI pa3p360TaTb MOZICIIb HHKCHCPHOTO IMTPOCKTA.

Tabnuna 1.2 — MnauBuyanpHbIe 3a1aHUS

Ne | IlpenmetHast ob6nacTb Kracc cucremsl
1 Cknang MRP

2 IIpon3BOICTBEHHOE NPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM




4 ToproBoe npeanpusTre SCM

5) Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CtpouTtenbHOE MPEANpUITHE NC yyera

8 Briciiee yueOHOe 3aBeieHUE NC ynpaBneHus

9 Wudpactpykrypa npeanpusTis CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa IPEIIPUSITHSI DKcnepTHasi CUCTEMA

Conepxanue oT4yera

[lo BeIMmoONHEHHOH paboTe cocraBisieTcss 0T4eT. OTYET BHIIOJIHAETCS B AJIEKTPOHHOM BUJIE.
[1o BBINOJIHEHHOMY OTUYETY IPOBOAMTCS 3aLUTA IPAKTUYECKON pabOTHI.

OTtdyer Mo mpakTUYECKOW paboTe IOJDKEH COCTOSITh U3  CIEAYIOUUX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJ[HAs 4acTh;

- OCHOBHAsl 4acCTh;

- 3aKJII0YEHHE (BBIBOJIBI).

BBoanas gacth oT4eTa NOHKHA BKIIFOYATh ITYHKTHI:

- YCIIOBHE 3a]1a4H;

- TIOPAJIOK BBIITOJIHEHHUSL.

- IpOorpaMMHO-aNnapaTHbIe CPEJICTBA, UCIOIb3yEeMbIE TIPU BHIMOJIHEHUH PaOOTHI.

JamuTa OT4YeTa MO 3aKIIOYaeTCs B MPEIbSABICHHHM IPENOAABATENI0 IOJYYEHHBIX
pe3ynbTaToB B BUAE (¢ailla U AEMOHCTPALUU TOJTYYEHHBIX HAaBBIKOB IPU OTBETaX Ha BOMPOCHI
IIPETIOIaBaTEN .

KoHTpoJibHBIE BOIPOCHI

. UTo Takoe ’KU3HEHHBIN ITUKIJI HHKEHEPHOTO TPOeKTa?

. Kak cTpykTyprpoBaTh MOIeNTh MHKEHEPHOTO TIPOCKTA.

. [IpuBeuTe ATAIBI pa3pabOTKN MHKEHEPHOTO TIPOCKTA.

. Kakue sramnsl Bkmoyaet B ce0s moaenb XKL I10 cormacao I'OCT 19.102-77?
. Uto BKITIOYAET B ce0s1 3Tall MPEANPOSKTHOTO UCCICIOBAHUS?

. [lepeuncnure pyHKIIMOHATBHBIC TPEOOBAHHS K MH)KEHEPHOMY IPOCKTY.

. [lepeuncaure FKCIUTyaTalIMOHHBIE TPEOOBAHUS K MH)XCHEPHOMY ITPOCKTY.

. [lepeuncnure npaBuia pa3pabOTKH TEXHUYECKOTO 3a1aHUsI.

. HazoBuTE OCHOBHBIE pa3/ieibl TEXHHYECKOTO 3aaHusl.

10. HazoBure »tamnbl BeIpabOTKH TpeOOBAHHI K HHKEHEPHOMY MIPOECKTY.

O©CoO~NOUTWNPEF

IIpakTnyeckas padora 2. OHTOIOrHYeCKHE MOJAeTU HHPOPMALHOHHBIX CHCTEM

Iear pa0oThl: H3yueHHE METOJIOB M CPEACTB OHTOJIOTMYECKOIO MOJEIMPOBAHUSA;
IIPUMEHEHHE METOIOB U CPEJICTB OHTOJIOIMUECKOTO MOJICIIMPOBAHUSL.

IIpakTuyeckas paboTa HanmpaBjIeHa HAa 03HAKOMJICHHE C IIPOLIECCOM OMMCAHUS MHKEHEPHOTO
IIPOEKTA M MOJIyYEHHE HABBIKOB IO HCIOJB30BAHUIO OCHOBHBIX METOJOB aHAJIN3a WH)XEHEPHOIO
pelIeHus.

TpeboBanus Kk pe3yabTaTaM BBIIIOJHEHUS IPAKTUYECKON pabOTHI:

- HAJIM4KE ONMCAHNS HHKEHEPHOTO MPOEKTa,

- IPOBEJICHUE aHAJIN3a OCYIIECTBUMOCTH BBITNIOJIHEHUS IPOEKTA;

- HAIMYME 3aKIIOYEHMS] O BO3MOXKHOCTU pEalM3allMM IPOEKTa, COAEPIKAILEro AIIEMEHTBI
OHTOJIOTMYECKOT0 MOJIEIIMPOBaHMsI MHHOBAIMOHHOTO MPOIYKTa.

OcHoBBI TCOPUH

[ToHsiTHE «OHTOJOTHS» OBLIO BBCACHO KaK TCPMUH (bHHOCO(I)I/II/I, U TMPUMCHSIIOCH B
Pa3JIMIHBIX 3HAYCHUAX. B C(pepe KOMITIBIOTCPHBIX HAYK, OHTOJIOTUA ABJIACTCA MOACIIBIO OITMCAHUA



MHpa, COCTOSILEro M3 HaboOpa TUIIOB, CBOMCTB UM B3auMocBszeil. IlogpasymeBaercs, d4TO
OHTOJIOTMYECKHUE MOJIENINA TOJDKHBI OTHOCUTHCS K PEATTBHOMY MHUPY.

B 1990 roxy Tom I'pydep (Tom Gruber) BBen cieayrommii TepMHH: OHTOJOTHS — 3TO
ormucanue (momobHoe (opMaNbHONW crenr(UKAMK MPOTpaMMbl) KOHIIETITOB M B3aMMOCBSI3EH,
KOTOpBIE MOTYT (hOpMajbHO CYHIECTBOBAaTH JUIsi OJHOTO areHTa WIM Ui COOOIIecTBa areHTOB.
JlaHHOE OIIpe/ieNieHne COOTBETCTBYET IOHSTHIO HCIIOJIBb30BAHUS OHTOJOTHH KaK COBOKYIHOCTH
ONpe/eNieHui KOHLENnToB, HO Ooznee obmee. Cnycrts Tpu roaa, Tom ['pybep oTmeTrwis, d4To
OHTOJOTUHA OOBIYHO MNpUPaBHUBAIOTCA K TAKCOHOMHUUYCCKHUM HCPAPXHAM KJIIACCOB, OIPCACICHUAM
KJIaCCOB, HO OHTOJIOTUsAM HE OIrpaHMYUBAIOTCA JaHHBIMHU q)OpMaMI/I — OHHM TaKKXC HC JIMMHUTHPOBAHbI
B KOHCCPBATHBHBIX OIPCACIICHUAX, TO €CTh, OIPCACICHUAX B TPAAULIMOHHOM JIOTUYCCKOM CMBICIIC,
«TE€PMHUHOJIOTUH 0€3 100aBIeHNUS 3HAHUI O MUPE».

OHTOJIOTHH COCTOSIT U3 CIECAYIOLINX KOMHOHEHNOS:

OcoOu. DK3eMIUIspbl WM OOBEKTHL. SIBISAIOTCS HU)KHEYPOBHEBBIMH KOMIIOHEHTaMU
OHTOJIOTHH;

Knaccel. AOcTpakTHBIE TPYIIbI, KOJJICKIIMM WIA HAO0Ophl 00BEKTOB. MoryT
MpeACTaBIsATh CcOO0M HAOOPBI, KOJUICKIIMU, KOHIIEMTHI, MPOTrPaMMHBIC KIJIACChl, THIIBI
00BEKTOB U TOMY MOJI00HOE;

ATpuOyTHl. ACIHEKTBI, CBOWCTBa, OCOOCHHOCTH, XapaKTEPUCTUKU WIH IMapaMeTphl,
KOTOPBIE MOXKET UMETh OOBEKT;

OtHourenus. CBoiicTBa, O61arofaps KOTOPhIM KJIAcChl U OCOOM MOTYT OBITH CBSI3aHBI
MEXTy CO0O0ii;

OyHKIMOHATBHBIE BbIpakeHUs. KoMiuiekec CcTpykTyp, C(QOpPMHUpPOBAHHBIX U3
ONPEJIETICHHBIX OTHOIIECHUH.

Orpannuenus. @opManabHO YTBEPKIECHHOE OMUCAHUE TOTO, KAKUE YCIIOBUS JIOJKHBI
BBINIOJIHATBCS JIsl BXOJIHBIX TaHHBIX;

[IpaBuna. VYTtBepkaenus B (Gopme "ecau-to" (MpeaIeCTBEHHHUK-CIEACTBUE),
ONMCBHIBAET JIOTUYECKUE BBIBOJBI, KOTOpPHIE MOXXHO U3BJI€Yb M3 YTBEPKICHUS B
orpeziesieHHOH dopme;

AxcuoMmbl. YTBepxkaeHus (BKIIOUas IMpaBujia) B JIOTMYeCKod ¢opme, BMecTe
COCTaBIIAIOIINE OOIIME CBEIEHHS O TOM, YTO OHTOJIOTHsI OMMCHIBA€T B CBOEH 00JacTh
npuMeHeHus. J[aHHOe olpeneneHnue OTJIMYAeTCsl OT CTaHAAPTHOTO MOHUMAaHUA "aKCUOMBI"
TeHepaTUBHON I'paMMAaTUKH M (OPMAaJIBHOM JIOTHKH, TaK KakK 3/1eCh aKCHOMBI BKJIIOYAIOT B
cebsi HE TOJIBKO KOHCTATUPYIOIIME YTBEPXKICHHS, HO W TEOPHUIO, IOIYyYEHHYIO U3
AKCHOMAaTHYECKUX YTBEPKICHU;

CoO6biTus. [IpencraBnsitor coboit n3MeHeHus: aTpUOyTOB WIIM OTHOIICHHH.

I[To ypOBHIO YHUBEPCATBHOCTH BBIACIISIOT TPH THIIA OHTOJIOTHIA:

OHTONOrMM BEpXHEro YypoOBHS (METaoOHTOJOruMu). BHe 3aBucMMOCTH OT 3aaad
KOHKPETHOW TpeIMEeTHON 00JacTH, OMUCHIBAIOT oO0mwue nonstus. [Ipumepom Takoi
onrosoruu ciyxut WordNet. JlaHHbI TN OTIMYAeTCS HU3KAM YPOBHEM JETalbHOCTH,
Hanpumep, UMEIOTCS JIMIIb OMMMCAaHUSI TEPMUHOB HA €CTECTBEHHOM SI3bIKE. TaKue ONmMCaHus
HE MOTYT OBITh MOHSTHI MAITMHOW, MEXIY HUMHU 3a(UKCUPOBAHBI TOJBKO CaMbIe TPOCTHIC
OTHOLIECHUS;

OHTONOTMK  TIPeJIMETHBIX oOmacTed. JIaHHBIH THUI  OHTOJIOTHH  OIKCHIBACT
OTHOCUTEJIPHO OOIIHMe MOHSTHS g oOImmx 3anad. B kakoi-To Mepe, JaHHbIE OHTOJIOTHH
OTHOCSITCSI K OHTOJIOTHSIM BEPXHETO YPOBHS;

Onronorun npwioxkeHud. ONUCHIBAIOT MOHSTHS, 3aBUCSIIUME KaK OT MPEIMETHOM
o0nacTH, Tak U OT perraeMoin 3a/1aum.

Kpome 3TOro, OHTOJOTMM pa3iIMYalOTCS IO CTENEHH BBIPA3UTENLHOCTH. Briaensercs
CHEAYIOIIUI CIIEKTP:



- KOHTpoJiupyeMsble cioBapi. [IpeacTaBidoT co60i CIUCOK TEPMUHOB;

- Te3aypychl. CBS3U MEX]ly TEpPMUHAMU, TaKUE, KAK CHHOHUMBI;

- HepopmasibHasE TakcOHOMUS. fIBHas Mepapxus, HO OTCYTCTBYET CTpOroe
HacjieloBaHue. DK3EeMIUISp MOJKIacca TaKOM OHTOJIOTMU HEe 00s3aTENIbHO SIBIIAETCSA TAKXKe
AK3EMILIIPOM CyIepKiIacca;

- popmasibHass TakcoHoMHs. B oramume or HedopmanbHONW TAKCOHOMHUH, 3/€Ch
MPUCYTCTBYET CTPOTOE HACIIEOBAHHUE;

- ppeiimbl. [IpenctaBnsaroT coOoit onucaHue KJIACCOB U UX CBOMCTB;

OnucaHus KJIaccoB MOTYT OBITh MPE/ICTABIICHBI:

- C 3aJIaHHBIMH OIPaHUYEHHUSIMHU Ha UX CBOMCTBA;

- C IPOCTHIMH JIOTUYECKUMHU WJIM MaTeMaTUUYECKUMH OIpaHUYEHUSIMU Ha CBOWCTBA U
OTHOIICHHS;

- CO CJIOKHBIMU JIOTHYECKUMH OTHOILICHUSMH.

B o0miem citydae, OHTOJIOTHS OTIHCHIBAETCS CIICYIOIIMM HAOOPOM TaHHBIX:

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

rae 7 — Habop TePMUHOB MPEIMETHONU 00J1acTH;

R — cemaHTHuYeCKH 3HAUUMBbIE OTHOIICHHUS;

P — onpenenenue GpyHKIUI MHTEPIIPETAINH.

Pa3paboTka OHTOJOTMM HAuWHAETCs C pa3pabOTKU Te3aypyca; OHTOJOTHUS SBISETCS
dhopmanbHOM TAKCOHOMUEH.

IMocTaHoBKa 3a1a4M K MPAKTHYECKOI padoTe 2

1. M3yunTh npenaraeMblii TECOPETHUECKUN MaTepHall.

2. CocTaBUTh OHTOJIOTUYECKYIO MOJIETh WHKEHEPHOTO MPOEKTA.

3. Ha ocHOBaHMM pe3yabTaTOB MOJEIMPOBAHMS MPOBECTH aHAJIU3 IMpoIlecca OpPTaHU3aIlun
pa3pabOTKM MHHOBAIMOHHOTO TPOJyKTa Pe3ymbraToM aHanmm3a JOHKHO SIBUTHCS 3aKITIOYCHHE O
BO3MOJKHOCTH peaIM3aIliy MIPOCKTA.

4. OdopmuTth otueT. [IpencTaBUTh OTYET AJIS 3ALTUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI
B cooTrBercTBHM C yKa3zaHHOW TMIpeAMETHOM OOJACThIO M KJIACCOM pa3padaThIBaeMOi

CUCTEMBI pa3pa60TaTL MOZACIb ITPOCKTa U IMPOBECTH BO3MOXKHOCTHU pa3pa60TKH IIPOCKTA.

Tabnuna 2.1 — UnauBuyanbHbIe 3a1aHus

No [IpeameTHas o6macThb Kiacec UC

1 Cknan MRP

2 [Tpou3BOICTBEHHOE TIPEANIPUITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusTue SCM

5 Toprosoe npeanpusTue B2C

6 [Topran B2B

7 CtpouTtenpHoe NpearnpusTHe NC ygera

8 Bricuiee yuebHoe 3aBeieHue NC ynpasneHus
9 WHbpacTpykTypa npeanpusTis CIIIIP

10 | AnmapaTtHast ”HQPACTPYKTypa IPEITPUSITHS DKcrepTHas cUcTeMa

Conepxanue oT4yera

IIo BEIOIHEHHOM paGOTC cocTaBisgeTcsa oT4eT. OTUET BBINOJHICTCS B QJICKTPOHHOM BHUJIC.

IIo BBIIIOJIHCHHOMY OTYCTY MMPOBOJUTCS 3alllUTa HpaKTHqCCKOﬁ pa6OTBI.

Otuer 1O HpaKTquCKOﬁ pa60Te HOJDKCH COCTOATH U3 CICAYIOIIUX CTPYKTYPHBIX

OJICMCHTOB!




- TUTYJIbHBIH JIUCT;

- BBOJIHAs 4acTh: KPAaTKOE ONKCAHUE LIeJIeH MPOEKTa U MPOEKTHBIX OTPaHUYEHUH.

BBonHas wyacTte oTueTa JOJDKHA BKJIHOYATh ITYHKTHI: yCIOBUE 33Jaud; MOPSAIOK
BBITIOJTHEHUS; IPOTPaMMHO-aNIapaTHbIE CPECTBA, HCIIOJIb3YEMbIE ITPH BBITIOJTHEHUH PaOOTHI.

- OCHOBHasl 4acTh (OnucaHue padoThl).

OcHoBHasi 4YacTh OT4YeTa BKJIOYaeT B ceOd: ONHMCAaHWE MOJEIH HH)XXEHEPHOIO
[IPOEKTA, HAIMYHUE 3aKIUYEHNS O BO3MOYKHOCTH PeaIn3aluy IpOeKTa.

- 3aKJIFOYE€HHE (BBIBO/IBI);

- CIIMCOK MCIOJIb30BAaHHOM JIUTEPATYPBHI.

3amura oTueTa 3aKJII0YaeTCs B IPEAbABICHUHU IIPENOAABATENIO MTOYYEHHBIX PE3YJIbTaTOB B
BuJe (paiina u IEMOHCTPALIMH MTOJTyYCHHBIX HABBIKOB IIPU OTBETAaX HA BOIPOCHI MTPETIOIaBaTEIs.

KOHTpOJIbeIe BOIIPOCHI

1. Ipemnoxure, KTO OBl MOT ydacTBOBaTh B (pOpMHpOBaHMM TPEOOBAHMMN IS MPOCKTA.
OO0bscHUTE, TOYEMY MOYTH HEU30EKHO, UTO TpeOOBaHUs, CHOPMYIUPOBAHHBIE PA3HBIMU JHUIAMH,
OyayT IPOTUBOPEUYMBHI.

2. PazpabatpiBaeTcst mpoekT. OmnpenenuTe OCHOBHBIE OMOPHBIE TOYKH 3PEHHS, KOTOPHIE
HEO0OXO0IMMO YYeCTh B CHEUM(PHUKAIUM NPOEKTa, U MOKAKUTE MX B3aMMOOTHOIIEHMS], HCIOJIb3YS
Iyarpammy UepapXxuu TOUYEK 3peHus.

3. CraHmapTHBIE MeETOJ aHajdW3a TpeOOBaHWA HE COOTBETCTBYET TpeOOBaHUSAM K
MHHOBAI[MOHHOMY HPOAYKTY. UTO BBI IOJKHBI JIeNaTh B TAKOM CUTYyallUu.

IMpakTnyeckas pa6ora 3. OHTOOrUsI MPEACTABJIEHUS TAHHBIX H 3HAHMI B
WHHOBALMOHHBIX PelIeHUsAX

eab padorel: M3ydyeHre OHTOJIOTUM MPEACTABICHUS JAaHHBIX U 3HAHU B MHHOBALIMO HHBIX
peIIeHusX.

[IpakTueckass paboTa HampaBlieHa Ha W3YYCHHE OHTOJIOTMU TPEACTABJICHHUS ITaHHBIX W
3HaHUW B MHHOBAIIMOHHBIX PEIICHUSX.

TpeGoBanus K pe3yabTaTaM BBITOJIHEHHUS TPAKTUUYECKON PabOTHI:

- tH(GOPMAITMOHHAsT MOJICNIb CUCTEMBI JIOJDKHA COJIEP)KAaTh OMHMCAHHUE CYNTHOCTEH M CBs3eH
MEXly HUMH, TpeacTaBieHHoTO B hopmate RDF;

- B 3aBUCHMOCTH OT BapuaHTa 3aJaHus MOJIEJb JaHHBIX JIOJDKHA OTOOpaKaTh CBS3H W
XapaKTep B3aUMOJICHCTBHSI MEXKTy KOMITIOHEHTAMU CUCTEMBI.

OcHoBBI TEOpUM

HedopmanbHo OHTOJOrHMsI HpeAcTaBiIseT cOO0M HEKOTOpOe OINMCAaHWE B3IJsa Ha MHP
IPUMEHUTENIBHO K KOHKPETHON 00JIaCTH HHTEPECOB. JTO ONUCAHUE COCTOUT U3 TEPMHUHOB U ITPABUII
UCIOJIb30BAHUS 3TUX TEPMUHOB, OTPAHUYMBAIOLINX UX 3HAUYCHHSI B paMKaX KOHKPETHOM 00acTu.

Ha ¢opmanbHOM ypOoBHE OHTOJIOTHS - 3TO CHUCTEMA, COCTOSILAs M3 HAabOpa HOHATHH U
Habopa yTBEp)KIEHUH 00 OSTHX MOHATHUSAX, HAa OCHOBE KOTOPBIX MOXKHO OIUCHIBAaTh KIIACCHI,
OTHOILIEHUS, GYHKIUHN U UHAUBUIBI.

OnHO M3 caMbIX HM3BECTHBIX ompejeneHuil oHtosnoruu jnan Tom ['pyOep, 3By4HT OHO
creayromuM oopazom: OHTONIOTHS - 3TO TOYHAS CHeUU(PUKAIUSA KOHLIENTyaTu3aIiH.

KoHuenrtyanusanuss - 3TO CTPYKTypa pEaJlbHOCTH, paccMaTpuBaeMas HE3aBUCHUMO OT
cJIOBaps NPeAMETHOM 00JIaCTH U KOHKPETHOW CUTYalHUH.

Hanpumep, eciau Mbl paccMaTrpuBaeM MPOCTYIO HPEAMETHYIO O0O0NacTh, OMHMCHIBAIONLYIO
KyOUKH Ha CTOJIe, TO KOHLENTyaau3aluen sBisercss Habop BO3MOXKHBIX MOJIOKEHUH KYOUKOB, a HE
KOHKPETHOE UX PacloJI0KEHUE B TEKYILIMA MOMEHT BPEMEHHU.

bonee mosnneit moaudukanumeir omnpeneneHus ['pybepa sBisieTcs Takoe OINpeAeieHUe!
Onronoruss — 310 (opMmanbHas creuupuKays CorjiacoBaHHOM KoHuentyanuzanuu. [lox
COrJIaCOBAHHOM KOHILENTYyadu3aluel MOAPa3yMEBAETCs, UYTO JAaHHAs KOHILENTyaau3alus HE €CThb
YacTHOE MHEHHUE, a SBJsIeTCs OOIIeH ISl HEKOTOPOM TPYIIIBI JIFOEH.



CdhopmynrpoBaHO elie JOCTAaTOYHO MHOTO Pa3HBIX OMpeeNeHHil oHTojoruu. Hampumep,
Huxona I'yapuHo ompezenseT OHTOJIOTHIO cieayromum oOpazom: OHTOJIOTHS - 3TO (OpMasbHAas
TEOpHsl, OrPaHUYMBAIOIIAs] BO3MOYKHbIE KOHLIENTYaIM3ali1 MUpPA.

HexoTtopblie ompeneneHus: OTpaxaroT CocoObl, KOTOPHIMH aBTOPBI CTPOSIT U UCIIOJIB3YIOT
OHTOJIOTMM, Hampumep: OHTOJOTUS - 3TO MEPapXUUECKU CTPYKTYPUPOBAHHOE MHOXKECTBO
TEPMHUHOB, OIHCHIBAIOLUIMX MPEIMETHYIO 00JacTb, KOTOPOE MOXKET ObITh MCIIOJIB30BAHO Kak
UCXOJHAs CTPYKTYpa [yl 0a3bl 3HAHUI.

ConepxxaHue OHTOJIOTHHI

OCHOBHBIMU KOMIIOHEHTaMHU OHTOJIOTUU MOTYT SIBJISITHCS:

- KJ1acchl (MM MTOHATHUSA),

- OTHOLUEHUS (UM CBOWCTBA, aTpUOYTHI),

- GyHKUHMH,

- AKCHOMBI,

- 3K3eMIUTSIPBI (UM UHIUBUIBI).

Krnaccsl nnm NOHSATHS UCIIONIB3YIOTCS B IIMPOKOM cMbIcie. [lonaTtuem mosker ObITh J1r00ast
CYIIHOCTb, O KOTOPOIl MOKET ObITh JaHa Kakas-muOo mHpopMmanusa. Kmaccel - 310 abcTpakTHbIE
IPYMIbI, KOJJIEKIUU UIU Habopbel 00bekTOB. OHM MOTYT BKJIIOYATh B C€0sl SK3EMIUIAPHI, APyrue
KJ1acChl, JIMOO0 K€ coueTaHus U TOro, U JIpyroro. Kiaccel B OHTOJOTUSIX OOBIYHO OPraHU30BaHbI B
TaKCOHOMMIO - HepapXUUECKYIO KJIacCU(UKALIMIO TOHATHUH [0 OTHOLIEHUIO BKItoueHus. Hanpumep,
kjaccsl MyxunHa 1 JKeHuHa sSBIIsiFoTcsl MoKiIaccaMu kiacca YesnoBek, KOTOPBIH B CBOIO 04epeab
BKJIIOYEH B Ki1acc Milekonuraromue.

OTHoO1IEHUS TPEICTABISIIOT THI B3aUMOACUCTBUS MEXAY NOHATHIMU NPEAMETHOM 00nacTu.
dopmanbHO N -apHbIE OTHOLIEHUS ONPEENAIOTCA KaK MOJMHOKECTBO MPOU3BEICHHSI N MHOKECTB:

R & Cl x C2 x ... x Cn. IIpumep Oumnapnoro otnomeHusi - otHomenue YACTb-IIEJIOE.

OTHolIeHUs! TOXKE MOTYT OBITh OpPraHM30BaHbl B TAKCOHOMHUIO MO BKIIIOUEHUIO; HampuMeEp,
OTHOIICHUSI OBbITh OTIOM JJIi U OBITb_MaTepblo JUII HAa MHOXECTBE JIOACH coaepxaTrcs B
OTHOIIEHUHU OBITh POJUTENEM JiIsi, KOTOpPO€ B CBOIO O4Yepedb COJEPKUTCS B OTHOLICHUH
OBITH_TIPEAKOM JIJISI.

OYHKIMU - 3TO CHEUHATBHBIN ClIydail OTHOILIEHHWH, B KOTOPBIX N - AJIEMEHT OTHOIICHUS
OJIHO3HA4YHO ompenensercs N-1 mnpeamecTByOmUMUA d1eMeHTaMu. DopManbHO  QyHKIIUU
ompenenstores  caemayronmuMm  obpazom: F. Cl x C2 x .. x Cn-1 -> Cn. Ilpumepamu
(YHKIIMOHATBHBIX OTHOIICHUN SABISIOTCS OTHOUICHMSI OBITH MAaTephIO JJIsi HA MHOKECTBE JIIOJACH,
WIK 1eHa_IOJEPKAaHHOTO aBTOMOOWJS, KOTOpas BBIUMCISIETCS B 3aBUCHMOCTH OT MOJIENIH
aBTOMOOWJISA, AaThl U3TOTOBIIEHUS U Tpobera.

AKCHOMBI UCTIONIB3YIOTCSI, YTOOBI 3aMUCaTh BBICKA3bIBAaHUS, KOTOPBIE BCEra UCTUHHBL. OHU
MOTYT OBITh BKJIOYEHBl B OHTOJOTHIO ISl pa3HBIX IeNied, Hampumep, Ui ONpeAeTeHUs
KOMILJIEKCHBIX OTpaHMYEHUN Ha 3HAU€HUs aTpUOyTOB, apryMEHThl OTHOILIEHUH, AJIS MPOBEPKH
KOPPEKTHOCTH UH(OPMAIINH, OTIMCAHHOM B OHTOJIOTUH, UJIH JIJIsl BBIBOJ]Aa HOBOM MH(OpPMALIHH.

B kauecTBe mpumepa TOro, 4YTo B paMKax OHTOJIOTHI MOHMUMAETCs MOJl aKCHOMaMU, MOYHO
MIPUBECTH CIEAYIOIIEe MOJIOKEHHE U ero (JOpMaIbHYIO 3allMCh Ha SI3bIKE MCUMCIICHUS MPEAUKATOB
MIEPBOTO MOPSIJIKA:

PaGoTHUK, ABIAIONIUICS PYKOBOAUTEIEM MIPOEKTA, PA0OTAET B MPOEKTE.

BBonsarcs mepemennbie E (pabGotHuk) u P (pykoBoautens mpoekta). Torma akcuoma
3aMKCHIBACTCS CIEAYIOUINM 00pa3oM:

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

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

Ieaun co3maHusi OHTOJIOTMH

B mocnenHue ronel pa3paboTka OHTOJOTHHN - siBHOE (GOpManibHOE OMHCAHHE TEPMHHOB
MpeIMETHON 00JacTH W OTHOIIEHWH MeXAy HUMH - MEpPeXOJUT W3 MHUpa JabopaTtopwil 1o
HMCKYCCTBEHHOMY HHTEJUIEKTY Ha pabodme CTOJBl IKCHEPTOB MO MpeIMeTHhIM obnacTsMm. Bo
BcemupHoit mayrune WWW onTonmoruu crtamu OOBIUHBIM siBlieHHEM. OHTOJOTHMH B CETH
BapBUPYIOTCS OT OOJBIINX TAKCOHOMUH, KAaTETOPU3UPYIOIINX BeO-calfThl (kak Ha caiiTe Yahoo!), o



KaTeropu3aluil MpoJaBacMbIX TOBAapOB M HX XapaKTepUCTUK (Kak Ha caiite Amazon.com). Bo
MHOTHX JHCLUUIUIMHAX ceiiuac pa3pabaThIBalOTCS CTAHJAPTHBIC OHTOJOTHH, KOTOPBIE MOTYT
UCIOJB30BATHCSA JKCIEPTaMU MO MPEAMETHBIM OOJIACTSM [JIi COBMECTHOTO HCIIOJIb30BAaHUS U
AaHHOTHPOBAHUA UHPOPMALIMHU B CBOCH 001acTH.

Hanpuwmep, B o0iacT MEAMIMHBI CO3/IaHBI OOJBIINE CTAaHAAPTHBIC, CTPYKTYPUPOBAHHbBIE
cimoBapu, Takue kak SNOMED wu cemantuueckas cerb Cucrempl YHUPHIHPOBAHHOTO
Memunuackoro f3eika (Unified Medical Language System, UMLS). Takxke mOsBISIOTCS
obmupHeie obmienenesbie ontoiorun. Hampumep, [Tporpamma OOH mo paszsutuio (the United
Nations Development Program) u kommanus Dun & Bradstreet oObequHMIM yCHIHS IS
paspabotku onrtosorur UNSPSC, koTopas mpemocTaBisieT TEPMHHOJIOTHIO TOBApOB W YCIyT
(unspsc.org).

OmnTtosorust ompenensier oOMMNA claoBaph JUIsl YYEHBIX, KOTOPHIM HYKHO COBMECTHO
WCIIONK30BaTh  MH(pOpManuio B mpeameTrHor  oOmactu. OHa  BKIIOYAET  MAIMHHO-
WHTEepIpETHpyeMble (HOPMYJIHMPOBKHA OCHOBHBIX TOHSATHH MpPEAMETHOW OONACTH W OTHOIICHHS
MEX]Ty HUMH.

[Touemy BO3HHKaeT MOTPEOHOCTH B pa3pabOTKe OHTONOTHMH? BOT HEKOTOpHIE MPHUYMHEI,
KOTOpbIe HUXE OyyT pacCMOTPEHBI OIpOOHEe:

- 1711 COBMECTHOTO HCIOJB30BAHUS JIOJABMHM WIM MPOTPAMMHBIMU areHTaMu OOIIero
MOHUMAaHUS CTPYKTYpPbI HH(pOpMaIum;

- 17151 BO3MO>KHOCTH OBTOPHOT'O MCIOJIb30BaHUs 3HAHUH B MPEMETHOM 00acTu;

- 17151 TOTO YTOOBI C/ieNaTh JOMYIIEHUS B IPEAMETHOM 001acTH SIBHBIMU;

- IS OT/ICJICHUS 3HAaHUH B TIPEAMETHOM 00JIaCTH OT OTIEPATUBHBIX 3HAHUM;

- 1Sl aHaNIM3a 3HaHUHM B IpeIMEeTHON 001acTu.

CoBMecTHOE HCIIOIb30BaHKE JIIOJBMU WM MPOrPaMMHBIMU areéHTamMH OOIIero MOHUMaHUs
CTPYKTYpBI MH(GOPMAIIUH SIBISIETCS OJHOW M3 HambOosee oOmux 1eneid pa3padboTku oHTonorui. K
MpUMepy, MyCThb HECKOJBKO Pa3IMYHBIX BeO-CalTOB conepkaT MHGOpPMAIMIO MO0 MEAULUHE WIN
MPEeIOCTABISIIOT HMH(POPMAIMIO O IJIATHBIX MEIUIMHCKUX YCIIyraxX, OIUIa4MBaeMbIX uepe3
HNutepuer. Ecnmu 5T BeG-caliThl COBMECTHO HCIOJIB3YIOT M MYONHMKYIOT OJHY W TY K€ 0a30BYIO
OHTOJIOTMIO TE€PMHHOB, KOTOPBHIMH OHHM BCE TMOJB3YIOTCS, TO KOMIIBIOTEPHBIE areHThl MOTYT
U3BJIEKaTh HMHGOPMAIMIO W3 JTHX pPAa3IMYHbIX CAaWTOB W HAKaIUIMBaTh €€. ATEHTbl MOTYT
WCII0JIb30BAaTh HAKOIUICHHYIO HH(pOpPMAIUIO Ui OTBETOB Ha 3alpochl MOJb30BaTelled WM Kak
BXO/JIHBbIE JTAHHBIE IS JPYTUX MPUITOKEHHI.

ObecrieyeHrie BO3MOKHOCTH MCIIOJIb30BaHUS 3HAHUI MpPEeAMETHON 00JacTH CTaJI0 OJAHOM U3
JBUKYIIMX CHJI HEJaBHETO BCIUIECKAa B M3yueHUU OHToJIorui. Hampumep, g moneneilt MHOTHUX
pPa3IMYHBIX MpEeIMETHBIX obsacTell HEeoOXoauMo CcQOpPMYIHpPOBATH TMOHATHE BPEMEHH. ITO
MIpE/ICTaBJICHUE BKIIIOUAET MOHATHE BPEMEHHBIX MHTEPBAJIOB, MOMEHTOB BPEMEHHU, OTHOCUTEIIbHBIX
Mep BpeMeHH W T.1. Ecnu oaHa rpynma ydeHbIX AETajabHO pa3padoTaeT TaKyl OHTOJIOTHIO, TO
Jpyrue MOTyT MPOCTO MOBTOPHO HCIOJB30BaTh €€ B CBOMX MpeAMETHhIX obnactsax. Kpome Toro,
€ClIi HaM HYXHO CO3JaTh OOJBIIYI0 OHTOJIOTMIO, MBI MOYEM HWHTETPUPOBATH HECKOIBKO
CYIIECTBYIOIIUX OHTOJIOTHI, OMUCHIBAIOIIMX YAaCTH OOJNBIION MpeaMeTHOW obnactu. Mbl Takxke
MO>KEeM MOBTOPHO MCIIOJIb30BaTh OCHOBHYIO OHTOJIOTHIO, Takyto kak UNSPSC, u pacmuputh ee ams
OINMCAHMsI UHTEPECYIOIIeH Hac MpeIMEeTHON 00IacTH.

Co3naHue sSBHBIX JOMYIIEHUI B MpEeIMETHOM 00aacTu, JexalluXx B OCHOBE pealu3alluu,
J1aeT BO3MOXHOCTb JIETKO U3MEHUTh 3TH JIOMYILIEHUS MPH U3MEHEHUH HAIIUX 3HAHUI O MPEeIMETHOM
oOmnactu. XKecTkoe KOJMpPOBaHUE MPEATNOI0KEHUH 0 MUpPE Ha S3bIKE MPOrPaMMHUPOBAHUS TPUBOAUT
K TOMY, YTO 3TH IPEAINOJIOKEHUS] HE TOJBKO CJIOKHO HAWTH M MOHATh, HO U TaKXE CIOXKHO
U3MEHUTb, 0COOEHHO HemporpaMmucty. Kpome Toro, siBHbIe cieniM(UKaluy 3HaHUHA B TPEIMETHOM
001acTH TOJE3HbI Il HOBBIX I0JIb30BATENC, KOTOpbIE JOJDKHBI Y3HaTh 3HAUYEHUS TEPMHUHOB
npeaMeTHO obaacTu.

Otnenenue 3HaHUN MTPEIMETHOM 00J1ACTH OT ONEPATUBHBIX 3HAHUHU - 3TO €lle OJWH BapUaHT
o0I11ero MPUMEHEHUsI OHTOJIOTHI. MBI MOKeM onucaTh 3ajayy KOH(PUIYpUPOBAaHHUS NMPOIYKTA W3
€ro KOMIIOHEHTOB B COOTBETCTBUU C TpeOyeMoil criennpukanneil 1 BHEAPUTD NIPOrpamMmy, KOTopas



JeTaeT 3Ty KOH(UTYparuio He3aBUCUMOW OT MPOJAYKTAa U CaMUX KOMIOHEHTOB. [locie 3Toro mbl
MOXKEM pa3paboTaTh OHTOJOTMIO KOMIIOHEHTOB M XapakTepucTuk OBM © NpUMEHHTH STOT
ITOPUTM 11 KOH(PUTYpUPOBaHUs HecTaHAAPTHBIX DBM. MBI Takke MOXKeM HCHOJIb30BaTh TOT JKe
AITOPUTM JUTSI KOHQUTYpUPOBAaHHUS JIUPTOB, €CIIM MBI NPEIOCTABUM €My OHTOJIOTHIO KOMIIOHEHTOB
mudra.

AHanu3 3HAaHWH B TpPEAMETHONW 0O0JacTH BO3MOXKEH, KOTJa HMeEEeTCS JIeKIapaThBHAs
cnenupuKanus TepMUHOB. POpMaNbHBIN aHAIN3 TEPMHUHOB YPE3BBIYalfHO IIEHEH KaK IPH OIBITKE
IIOBTOPHOI'O MCIOJIb30BAHMS CYLIECTBYIOUIMX OHTOJIOIMH, TaK U IIPU UX PACIIUPEHHUN.

Yacto oHTOJNOTHSA TpeAMETHON obnacTé cama 1Mo cebe He sABseTcs Ienblo. Pa3zpaborka
OHTOJIOTMH CPOJIHU OIpE/EIeHHI0 Ha0opa JAHHBIX U UX CTPYKTYPhI JJISl UCHOJIB30BaHUS APYTrUMU
nporpaMMaMu. MeTonbl pemieHus 3aaad, JOMEHHO-HE3aBUCUMBIE IIPWIOKEHUS U IIPOrPAMMHBIC
areHThl UCMOJb3YIOT B KAUECTBE JIaHHBIX OHTOJIOTHH M 0a3bl 3HAHWUN, TOCTPOECHHBIE HA OCHOBE 3TUX
OHTOJIOTHH.

IMocranoBka 3a7a4u K NPAKTHYECKOIi padoTe 3

1. U3yunte npeyiaraeMblii TEOPETUUECKUIM MaTepHal.

2. PazpaboraiiTe HHGOPMAITMOHHYIO MOJIEIh ISl BRIOPAHHOTO HHKEHEPHOTO IPOEKTA.

3. [MocTpoiiTe MoOIENb IPEACTABICHUS JaHHBIX.

4. CocraBbTe OTYET, BKIIOYAIOIIUMN MOJIENb MPEACTaBICHUS JaHHBIX, OIHUCAHHE
KOMITOHEHTOB CHCTEMBI, TIOTOKOB JaHHBIX, XPaHWJIHI U BHEMIHUX 00beKTOB. [IpeacraBbTe oTYeT
10 MPAKTUYECKOU paboTe JIsl 3aIIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTBeTcTBMM € yKa3aHHOW NPEIMETHONW OO0JIACTBIO M KJIACCOM pa3padaThIBAEMOTO
MIPOEKTa TMOCTPOMTE MOJENb MPEACTABICHUS NaHHBIX, BKJIIOYAas BO3MOKHbIE B3aWMOJEHUCTBUSA
MEX1y KOMIOHEHTaMHU CHCTEMBI.

Tabnuna 3.2 — UnauBuyanbHbIE 3a1aHus

Ne IIpeameTHas o6macTpb Kitace UC

1 Ckmnan MRP

2 [Tpou3BOICTBEHHOE NIPEANPUITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 [TopTan B2B

7 CrpouTtenbHOE TPEANPUSITUEC NC yuera

8 Briciiee yuebHOe 3aBeieHue WC ynpaBnenus
9 Wudpactpykrypa npeanpuarus CIIIIP

10 | AnmapaTtHast ”HQPACTPYKTypa IPEIIPUITHS DKcrepTHas CUCTeMa

Conep:xanue oTyera

[To BeIMmONHEHHO# paboTe coctaBisieTcss 0T4eT. OTYET BHINOIHSAETCS B AJIEKTPOHHOM BUJIE.
[To BBIMONTHEHHOMY OTUETY IPOBOJUTCS 3alMTA MPAKTUYECKOHN pabOTHI.

OTtdyer MmO mpakTUYeCKOW paboTe MOKEH COCTOSITh U3  CIEAYIOUIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJHAs 4acTh;

- OCHOBHasl 4acTh (OMUCcaHue pabOThI): MOJIENb MPEACTABICHUS TaHHBIX;

- 3aKJIFOUYE€HHE (BBIBO/IBI).

BBoanas yacth oT4YETa NOJKHA BKITIOYATh MTYHKTHI:

- YCJIOBHE 33]1a4H;

- TIOPSAJIOK BBITIOJIHEHHUS.

- MPOTrpaMMHO-aNNapaTHbIE CPEJICTBA, UCTIONb3yEeMbIE TPU BHITIOTHEHUN PaOOTHI.



3amuTa oT4eTa MO MPAKTHYECKOW PadOTe 3aKIIIOYAETCs B MPEIbSIBICHUHU IIPEINOIaBaTEIIIO
MOJIy4CHHBIX PE3yJIbTAaTOB B BUAE (aiijla U JEMOHCTPALMU MOJYYCHHBIX HABBIKOB IPU OTBETAX Ha
BOIIPOCHI IIPENIOAABATEIS.

KOHTpOJIbeIe BOIIPOCHI

1. aiiTe onpeenieHue MOHATUIO «MOJIENb MPEICTABICHUS JaHHBIX».

2. Kakue THIIBI CBSI3M MOTYT PUCYTCTBOBATH B PENIIMOHHBIX BJ[?

3. [aiite onpeseneHue OHATHIO IIOTOK JAHHBIXY.

4. Kakue TUIBI B3aUMOJICUCTBUS MPEACTABIICHBI MEX/Ty KOMIIOHEHTAMH CHCTEMBI?
5. [laiiTe onpeneneHre NOHITHIO KJIACC, 0OBEKT KJIacca, CYIIHOCTh

6. Kem 1 151 4ero MoxeT ObITh HCIIOJIb30BaHA MOJIEITb JaHHBIX ?

IpakTHyeckasi padora 4. CeMaHTHUYECKOE MO/IeJIUPOBAHNE JAHHBIX U 3HAHUH B
TEXHOJOTUAX 00JbIINX TAHHBIX

Heas paGorbl: l3ydeHne METONONOTHM CEMAHTUYECKOTO MOJCITUPOBAHUS JAHHBIX.
[TomydeHne HaABBIKOB 10 TPUMEHEHHIO METOJOJOTHH IS Pa3paboTKH MHPOPMAMOHHOTO
obecrnieyeHus MpoeKTa.

[IpakTnyeckass paboTa HampaBlieHa Ha O3HAKOMJIGHHE C OCHOBHBIMH TOHSATHSIMHU
METOJIOJIOTHA CEMaHTHYECKOTO MOJICIMPOBAHUS JaHHBIX, MOJYyYCHHUE HABBIKOB IO MPUMEHEHHUIO
JAHHBIX TIOHATUH TPU Pa3pabOTKe MPOEKTa, N3y4EHUE METOIOB MTPOSKTUPOBAHHS HH(OPMAIIHOHHOTO
obecrie4eHus! CUCTEMBI.

TpeboBanus K pe3yabTaTaM BBITOJHEHHS MTPAKTUYECKON paOOTHI:

ITocTpouTh CEMAHTHYECKYIO MOJIENb MPEACTABIECHUS JaHHBIX, IPEJCTaBUTh U 00OCHOBATh
pe3yabTaThl MOAETUPOBAHUS.

OcHoOBBI TEOpUM

B npoekTupoBaHMM OHTOJOIMH YCIOBHO MOYXHO BBIAEIMTh [BAa HAlpaBlCHUs, J0
HEKOTOPOTO BPEMEHHU DPA3BHBABILUXCS OTAENBHO. IlepBoe CBSA3aHO C MPEACTaBIEHUEM OHTOJOIMU
Kak (OpMaIbHOW CHUCTEMBbI, OCHOBAHHOM Ha MaTeMaTH4YeCKM TOYHBIX akcuoMmax. Btopoe
HalpaBJeHUE Pa3BUBAJIOCh B paMKaX KOMIbIOTEPHOM JIMHTBUCTUKM M KOTHUTHBHOM Hayku. Tam
owrorons TIOHUMAJIACh KakK cHCTeMa aOCTPAKTHBIX MOHATHH, CYIIECTBYIOIIMX TOJBKO B CO3HaHUU
4eJl0BeKa, KOTOpasi MOXKET ObITh BBIPa)K€HA Ha €CTECTBEHHOM s3bIKE (MM CPEACTBAMHU KaKOH-TO
Apyroi cucreMsl cUMBOJIOB). IIpu 3TOM OOBIYHO HE JenaeTcsl MPEaNOJOKEHUH O TOYHOCTU HWIIU
HEIPOTUBOPEYMBOCTH TAKOM CUCTEMBI.

Taxkum o0Opa3om, CyIIecTBYET J1Ba aJlbTEPHATUBHBIX MOX0A K CO3JaHUIO U UCCIIEOBAHHIO
oHrosioruil. IlepBbiil ((opmasbHBIH) OCHOBaH Ha JIOTMKE (IIPEIUKATOB MEPBOTO IOPSAIKA,
JECKPUNTUBHOM, MOJadbHONH U T.M.). BTOpoil (JAMHrBUCTHYECKHI) OCHOBaH Ha H3Yy4EHHH
€CTECTBEHHOI'O 3blKa (B YaCTHOCTH, CEMAHTHUKH) M TIIOCTPOCHUU OHTOJOTHMM Ha OOJIBIIMX
TEKCTOBBIX MAaCCHBAX, TAaK Ha3bIBAEMbIX KOPITyCaX.

B Hacrosimee Bpemsi JaHHBIE MOAXOJbl TECHO B3aUMOJCHCTBYIOT. MIET o CBSI3EH,
MO3BOJISIOIIMX KOMOMHHMPOBATh COOTBETCTBYOLIME MeTojbl. [103ToMy HMHOrzma ObIBaeT CIOXKHO
OTJENUTh JIEKCUYECKUE OHTOJOTMH C DJIEMEHTaMH (OPMAaJbHBIX AKCHOMATHUK OT JIOTMYECKHX
CUCTEM C BKJIFOUEHUSIMU JIMHIBUCTUYECKUX 3HAHUM.

HezaBucuMoO OT pa3auyHbIX TOJXOJOB MOJKHO BBIICIUTh 3 OCHOBHBIX IPHUHIIMIA
KJ1acCU(UKAIUN OHTOJIOTHH:

- 110 cTeneHu (POpMaJIbHOCTH;

- 110 HAaNOJIHEHHIO, COAEP)KUMOMY;

- 110 1IEJIN CO3/IaHusl.

PaccMOTpUM COOTBETCTBYIOIIME KIacCU(UKALIUU 110 TTOPSIKY.

Kaaccnduxanus no crenenn popmansHocTh. ""Cnektp oHTOI0THi"

OOBIUHO T M KOMITBIOTEPHBIE areHThl (IIPOrpaMMbl) UMEIOT HEKOTOPOE MpE/ICTaBICHUE
0 3HA4YEHUSAX TepMHUHOB. [IporpaMMHbIE areHThl MHOT'/IA MPEIOCTABIISAIOT CHEM(PUKALNIO BXOAHBIX



M BBIXOJHBIX HAHHBIX, KOTOPBIC TAKKC MOI'YyT GBITB HUCIIOJIB30OBAHBI KAK creyupurayns nporpamme. CXOI[HBIM
00pa3oM OHTOJOTHU MOTYT OBITh MPUMEHEHBI, YTOOBI MPETOCTABUTH KOHKPETHYIO CHEIM(PUKALINIO
MMEH TEPMUHOB M 3HAYE€HHUH TEPMHMHOB. B pamkax 3Toro noHuManus (I7i€¢ OHTOJIOTHSI SIBJISETCS
cneur(uKanuel KOHUENTYaJIbHOW MOJENU - romenryamsaum) CYIIECTBYET MPOCTOP JUISL BapUAIlH.
OTnenbHbBIE BUJIBI OHTOJIOTUN MOTYT OBITh IPEACTaBJICHBI KAK TOYKH Ha CIIEKTPE B 3aBUCHMOCTH OT
JieTajen UX peaanu3aluu.

FKatanork Ha ocHoee 1D

Cnosapy TEPMMHOE
P P Tesaypychl.

HethopMansHbie OTHoweHKWe «Briwe-Huxe:

TAKCOHOMIAK

PopraneHkele
TAKCOHOMMAM

PopMancHele
3K3EMNNApPEI
{CBOWCTEa HA OCHOEE
hpeAMOE
JrpaHu-eHKHA Ha
SHAYEHKA

A3 BHHKTUMEHBIE KNACCHI,

{JBpaTHEIE CEOMCTES
MNpoM3BEONEHBIE NOMMHECKME

OrPaHKUHeHKUA

Puc. 2.1. Cnekrp onrtonoruil. Kocas wyepra paznensier CHCTEMBI, NPEAOCTaBISIONINE
"yeIOBEKO-TIOHATHBIC" (BBIIIE YEPTHI) U ""MAITUHO-TIOHATHBIC" (HIDKE YEPTHI) OTIMCAHMS

Ha pucynke m3o0pakeH Tak Ha3bIBA€MBIM CIIEKTP OHTOJOTHHA TO CTENeHH (HOPMaIBHOCTH
MIpe/ICTaBJICHUS], UCTOIb30BAHUIO TE€X WJIM HMHBIX CHUHTAKCHUYECKUX KOHCTpykiuil. Kaxmas Touka
COOTBETCTBYET HAJIUYMIO HEKOTOPBHIX KIIOUEBBIX CTPYKTYP B OHTOJOTHH, OTJIMYAIOUIUX €€ OT
npyrux Touek Ha crnektpe. Kocas uepra ycioBHO OTAENSET OHTOJIOTMH OT JPYTHX PECYpCOB,
MMEIOLIUX OHTOJIOTHYECKUN XapaKTep.

[lepBoil TOuke Ha CIEKTPE COOTBETCTBYET KOHMIPOAUPYEMBLIL C106apb, T.€. KOHEUHBIN
CIHUCOK TEPMHUHOB (MPOCTEUIINM MPUMEPOM SBISIETCS KaTajlor Ha OCHOBE HICHTHU(PHUKATOPOB).
Karanoru mpencTaBistoT TOYHYHO (HE MHOTO3HAYHYIO) HMHTEpIpeTalui TepMuHOB. Hampumep,
KK pa3, CChUIASCh HA TEPMHH "MamuHa", Mbl OyJeM HCIOJIb30BAaTh OJHO U TO K€ 3HAUYCHUE
(cooTBeTcTBYyIOIIEe HekoTopoMy ID B cioBape), BHE 3aBUCUMOCTH OT TOTO, O Ye€M HJAET peub B
KOHTEKCTE: 0 "cTupanbHO# MamuHe", "aBToMo0uie" nin "rocy1apcTBEeHHON MalnHe".

Hpyro#t cnernudukanueii OHTOJIOTUA MOKET OBITh 2r0ccapuii, TPEICTABIAIOMUN co00i
CIMCOK TEPMHUHOB C UX 3HAUYEHUSMU. 3HAUEHUS ONHCHIBAIOTCA B BHUAEC KOMMEHTApUEB Ha
€CTECTBEHHOM S3bIKE. DTO JaeT Ooiblne WHGOPMAINH, MOCKOIBKY JIOAM MOTYT MPOYECTh TaKOH
KOMMEHTApHii U TIOHATH CMBICT TepMUHA. VIHTepIpeTaliui TEepMUHOB MOTYT OBITh MHOTO3HAYHBIMHU.
['moccapuu HEmpUToAHBI AJIs aBTOMAaTHUYECKONH 00pabOTKM MPOrpaMMHBIMHU areHTaMu, HO MOXHO,
KaK M paHee, MPUCBOUTH TepMuHaM 1D.

Te3aypycel HecyT NONOJHUTENbHYIO CEMAHTUKY, ONpPENENsisi CBA3M MEXAY TEPMUHAMU.
OTHOIIEHUS,, CBOMCTBEHHBbIE MJIs TE3aypyCOB: CHHOHUMHS, uUepapxuyeckoe OmHouleHue W
accormanus. Pannue uepapxuu TepMHHOB, NosiBuBLIMecs B CeTH, Ompenessiii TEPMHUHBI 4depes
omeparui 0000IIeHUsT U yTOyHeHHs. Yahoo, Hampumep, BBela HEOOIBIINOE YHUCIO KaTeropuit
BEPXHETO YpPOBHS, TaKUX, Kak " mpeamersl oAex bl ". 3areMm " muatbe " ompenensioch Kak BUJ
(>xkeHCKOM) onexapl. SIBHas mepapxus Yahoo He COOTBETCTBOBaIa B TOYHOCTH (POPMAIbHBIM
cBoiictBam uepapxuueckoro oTHomeHus [IO/JIKIIACC-KJIACC. B Takux uepapXusix MOMXKET



BCTPETUTHCS CUTYALMs], B KOTOPOU 3K3EMILISIP KJlacca-MOTOMKA HE SIBISIETCS AK3EMIUISIPOM Kjlacca-
npeaka. Hampumep, oOmras kareropust " mpeaMeTsl 0J1ekK/Ibl "' UMEET MOJKATeropuio " KeHCKue "
(koTopast nomkHa Obuia Obl OOJIEE TOYHO HA3BIBATHCS " KEHCKHE IMPEeIMEeThl OJekIbl "), a 3Ta
KaTeropus, B CBOI0 OYEpEe/b, BKJIIOUAET moaxkareropuu " akceccyapsl " u " miates ". SIcHO, 4TO
akceccyapbl, Hanpumep " Opomru ", He SBISIOTCS MPEAMETaMHU OJCKIbl. 31eCh HE BBITIOIHSACTCS
BaxkHOe cBorcTBO oTHOMEHUs [IOJIKJITACC-KJIACC - TpaH3UTUBHOCTb.

Jlanee cneayer TouKka ¢popmanvHbie MAKCOHOMUU. DTa PA3HOBUIHOCTb OHTOJOIHMH
BKJItouaet Toynoe omnpenencnue otaomenus [10/IKIIACC-KIJIACC (o6o3nauaemoro kak iSA ). B
TaKUX CHUCTEMaX CTPOTO COONIIOAACTCS MPAH3UMUEHOCHMy OTHOUICHUs ISA: eciu A sBiIseTCS
nojKJIaccoM knacca B, To xaxaplil moakiacc kinacca A Takke sBIISETCS MOJKIAcCOM Kiacca B.
Crporas uepapxusi KJIacCOB HEOOXOJMMa IPU HCIOJIb30BAHUM HACJICIOBAHMS YIS MPOLIETYpPhI
JIOTUYECKOTO BBIBOJIA.

Crnenyromasi Touka CHEKTpa - HaJM4YMe B OHTOJIOTMYECKOW cHucTemMe (OpMabHOTO
ornomenust DK3EMIUIAP-KJIIACC  (o6o3nauaemoro kak islnstanceOf ). Hekortopsie
KJIacCU(PUKaAIMA BKJIIOYAIOT TOJBKO HMEHAa KJIACCOB, JAPYrU€ COJAEpXKAaT Ha HIDKHEM YpPOBHE
sx3eMIuisipsl (MHAUBUABL). s otHOmeHus: DK3EMITJIAP-KJIACC BbinonHsAETCS Tak Ha3blBaeMast
"HaclelyeMOCTh" BJOJb OTHOIICHHs ISA: ecnu A SBJISeTCS MOIKIacCOM Kiacca B, To kakapIit
IK3EMIUISIP Kjacca A Takxke SIBIETCS 3K3eMIuiipoM kiacca B. [ToaTomy B mpuBeneHHOM BHIIIE
npumepe " Opoin " He MOTYT OBITh MOMEUICHBI B HE€papXUM HUKE " TIPEeIMET OJIeXK/bl ", Jaxke B
ITOJIKATETOPHIO " KEHCKHE MPEIMEThI OJEXK/IbI "', HIIU CTaTh IK3EMIUIIPOM ITOU KaTErOpHUH.

Jlanee cpeaw CTPYKTYPHBIX 3JIEMEHTOB TOSBISIOTCS C/10Mbl. 3JeCh Kiacchl (MHOTIA X
Ha3BIBAIOT @pelimamu ) MOTYT UMETh MHPOPMAIHIO O cgoticmeax (ciomax). Hanmpumep, xmacc "
MIPEeAMET OISk IBI "' MOKET UMETh cBoicTBa " 1ieHa ", "' crneman u3 ". CBolcTBa OBIBAIOT OCOOEHHO
TIOJIE3HBIMU, KOTJIa OHU OIPEICICHbl Ha BEPXHUX YPOBHIX UEPAPXUU U HACIEAYIOTCS MOAKIACCaMHU.
Tak, B moTpeOUTETHCKON MepapXuu Kiacc " MpoAyKT " MOXKET UMETh CBOMCTBO " IeHa ", KOTOpoe
MOJIy4aT BCE €ro MOKIACCHI.

Bonbiield BbIpa3uTENbHOCTHIO 00JaAlOT OHTOJIOTHUHM, BKJIIOYAIOIIME OTPAaHUYEHHUS Ha
00J1aCTh 3HAYCHMI CBOWCTB. 3HAYCHHsSI CBOMCTB OepyTcs W3 HEKOTOPOTO MPEAOIpeAcsIEHHOTO
MHO>KeCTBa (IeJIble YKciia, CHMBOJIbHbIE KOHCTAHTBI) MU U3 MOJIMHOKECTBA KOHIIETITOB OHTOJIOTUU
(MHOKECTBO  JK3EMIUISIpOB  JAaHHOTO  KJacca, MHOXECTBO  KijaccoB). MOXKHO  BBeCTH
JIOTIOTHUTEIbHBIE OTPAHUYEHUS Ha TO, UTO MOXKET 3aloJHATh cBOMCTBO. Hanpumep, asns cBoiicta "
caenal u3 " kiacca " mpeaMeT o1k Ibl "' 3HaUYE€HUs] MOTYT ObITh OTpaHUYEHBI FK3EMILISIpPAMH KJ1acca
" wmatepuan ". Jlerko yBuAeTh HpOOJIEMBbI, KOTOpPbIE MOTYT BO3HUKHYTH B 3TOM Cciy4yae MpH
HCIIOJIb30BaHUH HECTPOTON TakcoHoMuu. Ecm " myxu " - moTOMOK Kj1acca " mpeaMeT oAk bl "', TO
OH yHaCIIeAyeT CBOMCTBO " cjiean u3 " BMeCTe ¢ OrpaHHYeHHEeM Ha ero 3Hauenus (" marepuan ).

B 1esioM ¢ HE0OX0AUMOCTHIO OMIMCHIBATH 00JIee CIOXKHBIE (haKThl BBIPA3UTEIbHBIC CPEICTBA
OHTOJIOTHMH (M €€ CTPYKTypa) YCIOXHSAIOTcs. Hampumep, MokeT mHOTpeOOBaThCS 3aMoOJHUTH
3HaUEHUE KaKOro-IMOO CBOWCTBA OSK3EMIULSIPA, HCIOJB3YS MAaTeMaTH4YeCKOE BBIPAXKEHHE,
OCHOBAaHHOE€ Ha 3HAYEHUAX JIPYTHMX CBOICTB JAHHOTO IK3EMILISPA WM 3HAYCHHSIX CBOMCTB APYTUX
9K3eMILIIPOB. MHOTHE OHTOJIOTUU TO3BOJISIOT OOBSBIATH J1BA U 0oJiee Kilacca TU3bIOHKTUBHBIMU
(HemepeceKkaromMMuCcs). JTO 03HA4aeT, YTO Yy JAaHHBIX KIACCOB HE CYILECTBYET OOIIUX
9K3EMIUISIPOB.

HekoTopeie s3bIKM ONMUCAaHUS OHTOJOTMN MO3BOJIAIOT JEJNaTh MPOU3BOJIBHBIE JOTUYECKUE
YTBEPKACHUS O KOHIICTITAX - AKCUOMBL.

S3piku omucanus ontonorui, Takue kak CycL u Ontolingua, mo3BoisitoT (hUKCHPOBATH
YTBEPKACHUS Ha S3bIKE JIOTHKHU MpeauKaToB mepBoro nopsaka (FOL).

Kuaacenpukanus no uesim co3faHus

B pamkax »Toii kimaccuHKAIMM BBIACIAIOT 4 YpOBHS: OHTOJIOTHS IPEACTABICHHUS,
OHTOJIOTHS BEPXHETO YPOBHS, OHTOJIOTUS MTPEIMETHOM 00JIaCTH M MPUKIAaIHAS OHTOJIOTHSI.



OHTonornm KOHL|eNTyanusauus
I'lpe,El,CTaBJ'IEHIAFl CbopMﬂl'll-‘lBMOB npeictaeneHuA
3HaHWK

NOBTOPHO UCNoNb3yeMan B

OHTONnorMu pasHbiX NpeAMeTHbIX 06nacTsX

BEPXHEro YpoBHS

NOBTOPHO UCnonb3yemas BHYTPU

OnTonoruu NpeAMeTHbIX) OAHOWN NnpeameTHoW obnactn

obnacrtein

HET BO3MOXHOCTW NOBTOPHO

[MpuknagHble
ncnone3oeaTh

OHTOINOrnMun

Puc. 2.2. Knaccudukaiys OHTOJIOTHI IO 1IETH CO3TaHMS

OHTO/MI0T NS PEACTABJICHUSA

Lenp ee co3maHus - omucarh 00JacTh NPEACTABICHUS 3HAHHUM, cO30aTh S3bIK JUIS
crielupUKauy APYyrux OHTOJOTHM Oojiee HU3KUX ypoBHeH. IIpuMmep: omucaHue MOHATHI S3bIKa
OWL cpeacreamu RDF / RDFS. B maHHOM OTMCaHHH OMPEACIIAIOTCS TaKue TMOHATHS, Kak "Kimacc",

"oTHOIIEHKE", "OoTpaHMYEeHNE HA 3HAaUeHue cBoicTBa", ""moMeH", "auana3on" u T.1I.

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:AlIDiferent owl:TransitiveProperty

Puc. 2.3. Onronorus npeacrasiueHus ais si3pika OWL
OHTOJI0THSI BEpXHEr0 YPOBHS



Ee nHa3zHaueHue - B CO3AaHUU €JMHON "TIPaBMIIHOW" OHTOJIOTUH, (PUKCUPYIOLIEH 3HAHUS,
oOmme Ui HECKOJbKHX MpPEJMETHBIX oOjacTedl, ¥ B MHOTOKPATHOM HCIIOJIb30BaHUM JIaHHOU
oHrosiorud. CyIIECTBYET HECKOJIBKO KPYIHBIX OHTOJIOTHH BEPXHETO YPOBHS: cye, norcs, souo,
ontoJiorust [Ixona Cossl (J.Sowa) u npyrue. Ho B 11€710M NONBITKH CO3/1aTh OHTOJIOTHUIO BEPXHETO
YPOBHSI Ha BCE CIIydaH XU3HU MOKA HE MPUBEIU K OXKHJIAEMBIM pe3yibTaraM. MHOTHE OHTOJIOTHU
BEPXHET0 YPOBHsI MOXOXHU Ipyr Ha Apyra. OHU colepaT OJHH U T€ )K€ KOHIENTHI: CYITHOCTH,
SBJICHHE, TIPOIIECC, 0OBEKT, POJIb, TPOCTPAHCTBO, BPEMs, MaTE€pHsl, COOBITHE, ICWCTBUE H T.II.

Entity

Subclass-Of

Physical |¢——-2S0M ___| apstract

A F A A

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

Puc. 2.4. Bepxuuit yposenb nuepapxuu ontosornu SUMO

OHTOJIOrUS TPEeAMEeTHO 00J1aCTH

Jlpyroe Ha3BaHHe - OHTOJOrHSl JoMeHa. Ha3HaueHue cxoke C Ha3HAYEHHEM OHTOJIOTUU
BEpXHETO YPOBHS, HO 00JacTh HMHTEpEca OTpaHWYCHA OJHOW TpeIMEeTHOHW o0macTpio (T.H.
JIOMEHOM), HampuMep, aBHUalldsd, MEAWLMHA, KYJIbTypa, AMCTaHIUMOHHOE oOydyeHue, MHTepHer-
TexHosioruu. OHTOJNOTHS TpEeaMETHON obnacth o0000maeT TOHATHS, HCIOJB3YIONINECS B
HEKOTOPBIX 3aJavyax JOMEHa, a0CTparupysach OT caMuX 3angad (TaK, OHTOJIOTHS aBTOMOOWIIEH
HEe3aBHCHMa OT JIIOOBIX OCOOEHHOCTEH KOHKPETHBIX MapoK MaminH). Bo MHOrMX aucuuIuimHax
ceifuac pa3pabaTbIBalOTCS CTaHIAPTHBIE OHTOJOTHH, KOTOPbIE MOTYT HMCIIOJIb30BaThCs dKCIEpTaMU
[0 MPEAMETHBIM O0JIACTSAM Uil COBMECTHOTO HCIOJIb30BAaHUSA M aHHOTUPOBaHHS MHPOpPMAIUH B
cBOEH 00JacTy.

Hanpumep, B o0nactu MeTUIIMHBI CO3/aHbl OOJbIINE CTaHIAPTHBIE, CTPYKTYpPUPOBAaHHbBIC
cioapu, takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHUCTEMAaTHU3UPOBAaHHAs HOMEHKJIATypa MEIUIIMHBI - KJIMHWYecKas TepMuHojorus) u UMLS
(Unified Medical Language System - cemantudeckas cetb CuHcTeMbl YHHUDHIIHPOBAHHOTO
Menuuunckoro SI3pika). Takke NOSBIAIOTCA OOLIMpPHBIE OOIIENeNeBble OHTOJOTUH. Tak,
nporpamma OOH mno passutuo (United Nations Development Program) u xommanus
Dun&Bradstreet o0bemuHuan ycwiaus s paspabotku  ontosormn  UNSPSC, koTopas
MPEIOCTABIISIET TEPMUHOJIOTHIO TOBAPOB U YCIYT (WWW.UNSPSC.01g).

IlpukiaagHass OHTOJIOTHS

Hasnauenue Takoif OHTONOTMH B TOM, 4YTOOBI OIHKCATh KOHIIENITYyalbHYIO MOJEINb
KOHKPETHOM 3a/lauy WU TpuioxkeHus. [IpukiagHpie OHTOJIOTHH OMHUCHIBAIOT KOHIIENTHI, KOTOPBIE
3aBUCAT Kak OT OHTOJIOTHHM 3ajlad, TaKk U OT OHTOJIOTMM MpeAMeTHOH obnactu. [Ipumepom moxker
CIIY’)KUTb OHTOJIOTHS Jii aBTOMOOWJIEH, CTPOUTENBHBIX MATEPHUAaOB, BHIYMCIUTEILHON TEXHHKHU.
Takue oHTONOTHMU cojaepxaT Haubojee cnenupuuHyro uHPopMaiuio. [IpuMepsl: OHTOJIOTHUU
npoektoB TOVE, Plinius. TOVE (Toronto Virtual Enterprise). Ilens npoekra - co3naHue Moaenu
JAHHBIX, KOTOpas JOJDKHA!

- o0ecreuuTh OOIIYI0 TEPMHUHOJIOTHIO JAJS MPEIMETHONW 001acTh, MPUIIOKEHUS KOTOPOU
MOTYT COBMECTHO HCIOJIb30BAThCS U TOHUMATHCS KX IbIM YIaCTHUKOM OOIIEHUS;

- 1aTh TOYHOE M IO BO3MOYKHOCTH HEMPOTHBOPEUHBOE OINpeACTiCHUEe 3HAUYCHHUS KaxJI0TO
TepMHUHA Ha OCHOBE JIOTHKH TIEPBOTO MOPSIKA;



- obecnieunTh 3aJaHME CEMAaHTHKH C TIIOMOINBbI0O MHOXECTBa AaKCHOM, KOTOpBIE
aBTOMATHYECKH TO3BOJIAIOT MOJIYYaTh OTBET HA MHOYKECTBO BOIIPOCOB O MPEIMETHOI 00acTH.

TOVE gnomxHO 00€CeuuTh TMOCTPOCHHE HMHTETPUPOBAHHONW MOJEITU  HEKOTOPOW
MPEeIMETHOM 00JIaCTH, COCTOAILICH U3 CIEAYIOIUX OHTOJIOTHUHU: ONEpaluid, COCTOSHUI U BPEMEHH,
OpraHu3alu, pecypcoB, IPOAYKTOB, CEpBUCA, IPOU3BOACTBA, LIEHBI, KOJIMYECTBA.

Plinus. Llenbto mpoekTa sBISETCS MOJYaBTOMATUUECKOE U36IeYeHUe 3HAHUL U3 TEKCTOB Ha
€CTECTBEHHOM $I3bIKE€, B YAaCTHOCTH, JIUTEPAaTypbl O MEXAHUYECKUX CBOWCTBAX KEPAMMUYECKUX
MaTepuasioB. Tak Kak TEKCTbl OXBATHIBAIOT LIMPOKHH JMANa30H TMOHATHHA, TPeOyeTCs: MHOXKECTBO
MHTErPUPOBAHHBIX OHTOJIOTMM JJIi OXBaTa TAaKUX IMOHITHUN, KaK KEpaMUYECKHE MaTephallbl U UX
CBOWCTBa, CHOCOOBI MX OOpabOTKH, pa3in4Hble Ae(EKTH MaTepHajOB, HANPHUMEp, TaKhe Kak
TpellMHbl W TOpbl. OHTONOTMS ONpENeNseT S3bIK, IMPU MOMOILM KOTOPOrO BhIpaXkaeTcs
CEeMaHTHYeCKasl 4acTb CIOBaps.

Kuaccnpukanus OHTOJIOTHil 110 COAEPKUMOMY
CyuwHocTn, CobbiThs,

MpocTpaHcTeo, Bpems...

Obwme
OHTOJI0rMK

CocTaBneHue pacnucaHui,
onpegenexne Lenen,
Knaccudmkaums

OHTOnornm
3apaq

MuoxecTBa npeamMeToB: CKanbnenu,

[TpeameTHbIE e

OHTOITOTNK

Puc. 2.5. Knaccudukarys OHTOJIOTHIA 0 COACPKUMOMY

JlanHas kiaccuduKanus OYeHb MOX0Xka Ha MPEIbIAYIIYI0, HO 37€Ch aKIIEHT CMEIIaeTCsl Ha
peanbHOE COJIEP)KMMOE OHTOJIOTHH, a HE Ha aOCTPAKTHYIO 11€JIb, ITPECIICIYEMYI0 aBTOPaMHU.

Obwgue omnmon02uu ONUCHIBAIOT HamOoJiee OOIIME KOHIENTHl (MPOCTPAHCTBO, BpEMS,
Martepus, 00bEKT, COObITHE, NEHCTBUE MU T.J.), KOTOPbIE HE3aBUCUMBI OT KOHKPETHOW IMPOOIEMBI
uay obsiactu. B 3Ty Kareropuio momnagaroT W OHTOJIOTHHU MPEACTABJICHUS, 1 OHTOJOTHU BEPXHETO
YPOBHSI.

Onmonocusn, opueHmuposannas Ha 3a0ayy - 3T0 OHTOJIOTUS, UCIOJb3yeMasi KOHKPETHOMN
MIPUKIIAIHOM MPOrpaMMOM U cojeprkalias TepMUHBI, KOTOPbIE UCHOJB3YIOTCS mpHu paszpabdoTke 10,
BBITIOJTHSIOUIETO KOHKPETHYIO 3a7ayy. OHa oTpakaeT crenupuKy MpUI0KEeHHs, HO MOKET Takke
COJIep’KaTh HEKOTOpble OOIIMe TEepMUHBI (Hampumep, B TpadUyecKkoM peaakTope OyayT Hu
cnenuduuecKkre TEPMHUHBI - TAIATPA, TUI 3ATUBKH, HAJIO)KEHHUE CJIOEB | T.JI., U 00IINE - COXPAHUTD
U 3arpy3uTh (aiin). 3agauu, KOTOPHIM MOXKET ObITh MOCBAIIEHA OHTOJIOTHS, MOTYT OBITh CaAMBIMU
pa3HoOOOpa3HBIMU: COCTABJICHHSI pACMUCaHUs, OIpeNeieHue IeNiell, JAMarHOCTHKa, TMpoJaxKa,
paszpabotka 1O, moctpoenme knaccudukamuu. [Ipu sTOM oHmonocuss 3adauu WUCHOIB3YET
CHeIHaNn3allui0 TEPMUHOB, TPEJICTABICHHBIX B OHTOJIOTHSIX BEpPXHEro YpOBHS (0Owux
OHMONO2USAX).

Ilpeomemnan onmonozusn (W OHMON02UsL NPeOMemOo8 ) OTIUCHIBAET PEalIbHbBIE MPEIMETHI,
y4aCTBYIOIIME B KakOH-MuOO nesTenbHOCTH (Mpou3BOACTBe). Hampumep, 3T0 MoOKeT OBITH
OHTOJIOTHS BCEX YacTeil 1 KOMIIOHEHTOB CaMOJIETOB ompeneneHHoi Mapku (Boeing) u cBeaeHus o6
WX MOCTAaBIIMKAX, XapaKTEPUCTUKAX, CIIOCOOE COSTUHEHHUSI IPYT C IPYTOM H T.II.

Onrtostorun Aast 00pa0doOTKM TEKCTOB Ha eCTeCTBEHHOM s3bike. Jlekcuueckue
OHTOJIOTMH

Jyis Toro 4toObl MPUMEHHUTH OHTOJIOTHUIO IJIi aBTOMAaTHYECKOW 00pabOTKH TEKCTOB, B
YaCTHOCTH, JUIsl pelIeHUs 3a1a4 WH()OPMAIMOHHOTO MOMCKA, HEOOXOIUMO MOHSATHSIM OHTOJOTHUHU



COIOCTAaBUTH HA0OP S3BIKOBBIX BBHIPAKEHUHU (CJIOB M CIOBOCOYETAHUI), KOTOPHIMH MOHSATHS MOTYT
BBIPAXKATBHCS B TEKCTE.

[Ipoueaypa comocraBieHus MOHSATUN OHTOJOTHMN U SI3bIKOBBIX BBIPAKEHHI MOXET OBITh
OCYIIECTBIICHA PA3IMYHBIMU CIIOCOOAMHU.

Bo-nepBbIx, OHTOJIOTHS MOXKET OBITH C/ETaHa 3apaHee, IyTeM JOTHUeCKON Kiaccudukanuy,
a 3aTeM K ee 2JIeMEHTaM MOT'YT ObITh IIPUIMCaHbI A3bIKOBbIE eAUHUIIBL. Tak, Hanpumep, yr Jlenat
(Doug Lenat), pykoBoOuTENb WM3BECTHOTO IMpoekTa B oOmactu mpexacraBieHus 3Hanuii Cyc, B
pamMKax KOTOpOro IpearnoJiarajioch (opMaan3oBaTh 3HaHUS 37pPAaBOr0 CMbIC/IAa (Ccommon sense) u
UCI0JIb30BATh UX, B YaCTHOCTH, AJIi 0OpaOOTKM TEKCTOB HA €CTECTBEHHOM S3bIKE, CUHUTAET, YTO
y4YeT 3Ha4eHUH CJIOB MOXKET TOJIbKO 3amyrtaTh ("words are often red herrings"), 4ro 3Ha4eHuUs CI0B
JeNAT MUpP HEOJHO3HA4YHO, a JIMHUM JEJIEHUS MPOUCXOAAT U3 CaMbIX Ppa3IMYHbIX IPUYUH!
HUCTOPUYECKUX, (PU3HOTIOTMUECKUX U T.II.

[Ipennaraercss co3naBaTh OHTOJIOTHIO IYTEM JIOTMYECKOTO aHaiu3a, 'cBepxy-BHU3". [lpu
9TOM HMEHa BBOJUMBIX TMOHATUN (XKeIaTelabHO) JOJDKHBI OTpaXkaTb Te€ MPHU3HAKHU, KOTOpPbIE
3aJI0)KEHbl B OCHOBY JejeHus. B pe3ynabTare mNoOJydyaroTCs HMMEHAa MOHSTUH JOCTaTOYHO
IPOMO3JKHE, HEECTECTBEHHbIE, C HHUMHU TPYJAHO OIEPUPOBATh KaK pa3paboTyMKaMm, TaK H
BO3MOXHBIM HOJIb30BATESIM.

Hpyras mnpobiema TakKoro TMOAXO0Ja: TMPUIMCHIBAsl S3BIKOBbIE BBIPAXKEHHS JIOTHMUECKU
000CHOBAHHOI cUCTEME MOHATHH, MBI TIOJy4aeM, YTO OJTHO U TO K€ CJIOBO MOKET COOTBETCTBOBATH
CIIUIIKOM OO0JIBIIOMY KOJIHYECTBY TaKMX "MPaBUIbHBIX" MOHATUN B 3aBUCUMOCTH OT KOHTEKCTa, a
3HAYUT, BOSHUKAET U3JIMIIHAS MHOTO3HAYHOCTh JIEKCUYECKON €MHUIIBI.

Kpome Toro, Toraa kak HeOOJbIINE OHTOJIOTUHA MOTYT OBbITh MOCTPOEHBI METO/IOM CBEPXY-
BHM3, pa3paboTka MoApOOHBIX OHTOJIOTUM JUIsl pealibHbIX MPUJIOKEHHUH - 3ajauya HeTpUBUAJIbHAs.
Bbonee Toro, BO MHOrMX NpEeIMETHBIX OONACTSIX 3HAaHWE, HY)XHOE Il pPAclpOCTpaHeHUs U
WHTETrpalum, COACPKHUTCS B OCHOBHOM B TeKcTax. M3-3a BHYTpEHHUX CBOWCTB YeJIOBEYECKOIO
sI3pIKa HEMPOCTOM 3a/auell sIBJsIeTCs CBSI3aTh 3HAHMS, COJEpIKAlluecss B TEKCTaX, C OHTOJIOTUSIMH,
Jake eclii Ol ObLTa MOCTPOCHA MOAPOOHAS OHTOJIOTHS MPEAMETHOM 00JIaCTH.

HekoTopsle HCCIeI0BATENH, TAKHE KAK M3BECTHBINH OpHTAHCKMH IMHrBHCT Mopuk Bumikce,
CUMTAIOT, YTO "HECMOTpPS Ha TO, YTO BCE aBTOPHI CTATEH MO OHTOJIOTHSAM IMOJYEPKUBAIOT, UTO
MOHATHS  SABJIAIOTCS KUPINUYMKAMH  JIFOOOW OHTOJIOTMH, Mbl MaHUIYIHPYEM MOHSATUSMU
MOCPECTBOM CJIOB. BO BCeX OHTOJNIOTHSAX, KOTOpbIE HM3BECTHBI, CIOBAa HCHOJIB3YIOTCS I TOTO,
YTOOBl MPEACTAaBIATh MOHATHS. CledoBaTeIbHO, TO MHOXKECTBO SIBIIEHHH B MHpE, KOTOpPbIE HE
BepOaTM30BaHbl, HE MOTYT OBITh CMOJAETUPOBaHBL. MBbI MOXKEM ONHCATh O3TO SIBIIEHUE Kak
OmnTonornyeckyto runoresy Cenupa-Yopda, To €CTh TO, YTO HE ONMUCHIBACTCS CIOBAMHU, HE MOXKET
OBITh OTPAXKEHO B OHTOJIOTHH:".

Bropoe nampaBieHue, KOTopoe 0OBIYHO OOCYKIAeTCs, - 3TO YCTAaHOBJIEHHE COOTBETCTBHIl
MEXAY HepapXU4YeCKHUMH JIeKCHYecKuMu pecypcamu Tuna WordNet U HEKOTOPOW OHTOJIOTHEH.
WordNet-pecypcbl ~ ONMUCBHIBAIOT ~ JICKCHYECKHE  OTHOIICHHS  MEXKIY 3HAUYCHHSIMH  CIIOB,
MIPEJICTaBJICHHbIC B BUJIE OTACIHHBIX E€IUHUI] B UEPAPXUUYECKON ceTu - cuncemog. OTHOIICHUS
MEXAYy JEeKCHUYEeCKUMHU €JWHUIIAMU B 3HAYUTENBHON Mepe OTpakaloT OTHOIICHHS OOBEKTOB
BHEIITHEr0 MHpPA, MOATOMY TaKHhe PECYPChl 4aCTO PacCMAaTPUBAIOTCSA KaK OCOOBIN B OHTOJOTHH -
JleKcudecKkue WU JUH2BUCMUYecKUe OHMOLO2UM.

['maBHOM XapaKTepUCTUKON JIMHTBUCTUUECKUX OHTOJIOTHH SIBISETCA TO, YTO OHU MPUBSI3aHbI
k 3HaueHusaM ("are bound to the semantics") sI3bIKOBBIX BbIpaK€HUH (CIIOB, IMEHHBIX TPYIM U T.11.).
JIMHrBUCTHYECKHE OHTOJIOTUM OXBATHIBAIOT OOJIBIIMHCTBO CJIOB fI3bIKa M OJHOBPEMEHHO HMEIOT
OHTOJIOTMYECKYIO CTPYKTYpPY, MNPOSIBISIONIYIOCS B OTHOLIEHUAX MEXAy NoHATHAMH. [losTomy
JTUHTBUCTUYECKHE OHTOJIOTUH MOTYT PacCMAaTPUBATHCS KaK 0COOBINM BUJI JIEKCHUECKOHM 0a3bl JaHHBIX
1 0COOBIN THIT OHTOJIOTHH.

JIMHIrBUCTUYECKHE OHTOJIOTUM OTJIMYAIOTCA OT (POPMAJBHBIX OHTOJIOTMH IO CTENEHU
¢dopmanuzanun. IlosTomMy mpenmonaraercs, 4YTo pa3padOTYMKM TaKOro poja pPecypcoB
pa3pabaThIBalOT MEPAPXMIO JIEKCHYECKUX 3HAYEHUH eCTECTBEHHOIO sI3bIKa, a Ui 0oJiee CTPOroro



ONMMCAaHHUS 3HAHUA O MHUpPE HEOOXOJWMO CONOCTaBUTh TaKHE PECYpChl C KAKUMH-JINOO
(opMaIbHBIMU OHTOJIOTHSIMU.

Tak, conepkaHHEM OJHOTO M3 IMPOEKTOB SIBJISAETCS YCTAaHOBJIEHHE OTHOUIEHHM MEXAY
WordNet u EuroWordNet, ¢ onHol cTopoHsl, 1 GopmansHOit oHTosorneir SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. IIpoekT cocTOUT B TOM, YTOOBI YCTAaHOBHTH COOTBETCTBHE
Mexy cuaceramu WordNet ¥ MOHATHSMHU OHTOJIOTHH, MPH KOTOPOM Kaxablid cuHceT WordNet
n00 HANpsSMYI0 CONOCTABISETCS C IMOHSATHEM OHTOJIOTHH, JMOO SBISETCS THUIOHUMOM JUIs
HEKOTOPOTO MOHATHUS WX IK3EMILISIPOM (3JIEMEHTOM) MOHSATHS OHTOJIOTUH.

YuactHuku apyroro mpoekra - OntoWordNet - cuuTaroT, 9TO HENOCTATOYHO MPOBECTH
dbopmanpHyl0 CKICHKy pecypca Tmma WordNet u (GopManbHONW OHTOJIOTHH: HEOOXoauMa
3HAUUTENIbHA PECTPYKTYpHU3alUsl HMCXOJHOIO JIEKCMUECKOTO pecypca. AHajmoruyHas pabora
npoBoauTcs u B mpoekrte Cyc.

Tperuit myre - mnomeITaThCs pa3paboTaTh €IUHBIA pecypc, B KOTOPOM OblIu  Obl
cOalaHCUpOBaHbBl 00€ 4YacTH: CHUCTEMa IMOHATUA W CHUCTEMa JIEKCMYECKHX 3HAYEeHHM, - YTO
3aKJIIOYAETCsl B PAa3yMHOM pa3JIeIeHUH 3TUX €IMHHUIl B CO3JaBa€MOM pEeCcypce U aKKypaTHOM
OTIMCAaHUU UX B3auMOcCBs3el. [lompiTka Takoro mojaxoa peanusyercs B oHToJorusx MikroKosmos
u OntoSem.

IocTaHoBKa 3a1auM K NPaKTU4YecKoi padore 4

1. U3yuuth npeuiaraeMblii TEOpETHUECKUI MaTepral.

2. [TocTpouTh BpEeMEHHYIO U CETEBYIO TUArPaMMBbI JUTsl BBIOPAHHOTO TIPOCKTA.

3. [locTpouTth quarpamMmy pacrpeaeicHus YIaCTHHKOB TPYIIIBI ITO dTaraMm.

2. [TocTpouTh CEMaHTHIECKYIO MOJICIH TIPEICTABICHUS JAaHHBIX, PEJICTABUTh U 000CHOBATH
pe3ynbTaThl MOJICTUPOBAHMUS.

3. IlocTpouTh OTUET, BKIIOYAIONIMNA MOJIEIh JAHHBIX | ee omucaHue. [IpeacraBuTh oTdeT
10 TTPAKTUYECKON paboTe /IS 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTrBercTBHM C yKa3zaHHOW TIpeAMETHOM OOJACTBIO M KJIACCOM pa3padaThIBaeMOi
MH(OPMALIMOHHONW CHUCTEMBl TOCTPOUTH CEMAHTUYECKYI0 MOJIENb MpEACTAaBICHUS JaHHBIX,
MIPEJICTaBUTh U 000CHOBATH PE3YJIbTAaThl MOJCIUPOBAHUS.

Tabmuna 4.4 — UHnaquBuIyanbHbIE 3a1aHUs

Ne IIpeameTHas o6macTb Kinacc IC

1 Cknan MRP

2 [Tpou3BOICTBEHHOE NIPEANPUSITHE ERP

3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusTue SCM

5 Toprosoe npeanpusTue B2C

6 [Topran B2B

7 CTpouTenpHOE NPEANPHUITHE HC yueta

8 Briciiee yuebHoe 3aBejieHUE NC ynpasnenus
9 WHbpacTpyKkTypa NpeanpusiThs CIIIIP

10 | AnmapaTtHast UHQPACTPYKTypa IPEITPUSITHS DKcrepTHasi CUCTeMa

Conepxanue oT4yera

IIo BEIMOIHEHHOM pa60Te coctaBisgeTcsa oT4eT. OTUET BBINOJHSICTCS B QJICKTPOHHOM BHUJIC.

IIo BBIIIOJIHCHHOMY OTUCTY MMPOBOJAUTCA 3alllUTa HpaKTHqCCKOﬁ pa6OTBI.

Otuer 1O HpaKTHqCCKOﬁ pa60Te HOJDKCH COCTOATH U3 CICAYIOIIUX CTPYKTYPHBIX

OJICMCHTOB!
- TPITyJILHLIfI JINCT,




- BBOJHAs YacTh: KpPAaTKOE OINMCAaHHWE LieNed mnpoekra. BBoaHas yacTh OT4YeTa JOJDKHA
BKJIFOYAaThb HyHKTBIZ yCJIOBI/Ie 3aJda4yu; HOpSII[OK BBITNIOJIHCHU A, HpOI‘ paMMHO-aHHapaTHbIG CpGI[CTBa,
I/ICHOJIBSyCMBIC HpI/I BBIIIOJIHCHUN pa6OTBI.

- OCHOBHAMA 4aCTh. OIIMCAHUEC CeMaHTI/I‘{eCKOﬁ MOACIIn HpGI[CTaBJIeHI/ISI JAaHHBIX

- 3aKJIFOUYE€HHE (BBIBO/IBI);

- CIIUCOK UCIOJIb30BAHHOM JIUTEPATYPHI.

3ammTa OT4YeTa MO MPAKTUYECKOM paboTe 3aKIouaeTcs B MPEIbSBICHUU MPETOaBaATEIIO
MOJTyYCHHBIX PE3YJbTAaTOB B BHE (aiija U JEMOHCTPAIMH MOJyYCHHBIX HABBIKOB IPH OTBETaX Ha
BOIIPOCHI MIPETO/IaBaTEIIS.

KOHTpOJIbeIe BOIIPOCHI

1. VYnpasieHue ka4eCTBOM MPOTPAMMHOTO MPOAYKTA.

. [Ipouiecc nnanuposanus coszganus I[10.

. KonTponbHbIEe OTMETKH 3TanoB padoT.

. AnarpamMmsbl IpOLIECCOB U BPEMEHHBIE AUArPAMMBI.

. BpeMeHnHbIe u ceTeBble AUArpaMMBbl.

. Pactipenienenure ucnosiHUTENER IO ATAanaM

. Tunsl pUCKOB, KOTOpPbIE MOTYT OKa3aTh BIMSHUE HA TAHHBIA MPOEKT
. CxemMa mporecca yrnpaBieHUs pUCKaMHU

. Pe3ynprarel aHanu3a puckoB

O©oOo~NOoOOoTh WwWwiN

IIpakTnueckas padora 5. UngpacTpykTypa NpoeKTHPOBAHUS HHHOBAIIMOHHBIX
HHKEHEPHBbIX peleHui

Henabr padorbl: M3ydyeHue crparernu MPOEKTHUPOBAHMSI WHHOBAIIMOHHBIX HWHXKEHEPHBIX
pemienuii. [lonydeHre HaBBIKOB MO MPUMEHEHHUIO HHPPACTPYKTYPhI pa3pabOTKU MPOEKTA.

[IpakTnueckas paboTa HampaBjieHa Ha O3HAKOMJICHHE C OCHOBHBIMU HH(PACTPYKTYpPHBIMH
pELICHUSAMH, MOJTyYeHIE HABBIKOB 110 MPUMEHEHHIO HHPPACTPYKTYPHBIX PEIICHUN MPHU MOCTPOCHUH
MOJEINHU MPOEKTA. .

TpeGoBaHus K pe3ynbTaTaM BBIIOJHEHHS MPAKTUYECKOH pabOThI:

[TocTpouTs MOJENH TPOEKTA, BKIIOYAIOIIYIO:

- THPPACTPYKTypHOE pEIICHNE HHXEHEPHOTO MPOEKTa;

- OmnpeJesieHrne cocTaBa MHMPACTPYKTYPhI IPOEKTUPOBAHUS UHKEHEPHOTO PelleHus;

- pa3paboTKy cTpaTeruy BHEAPEHHS HHPPACTPYKTYPHBIX PELICHUI.

OcHoBBI TEOpUM

PenakTopnbl OHTOJIOT Mt

IIpu co3ganum OHTOJOTMH (KaK W IPU NPOEKTHUPOBAHUU MPOTrPAMMHOI0 00ECIEUCHUS WIIH
HalMCaHUU  3JEKTPOHHOTO  JIOKYyMEHTa)  LeJIecoOOpa3HO  MOJb30BATHCA  MOAXOIAIIUMHU
MHCTpYMEHTaMU. bByneMm HasbBaThb HHCTPYMEHTAIbHBIE HPOSPAMMHbIE CPeOCmed, CO3JaHHBIE
CHELMAJIBHO U1 INPOCKTUPOBAHUS, PENAKTUPOBAHMS M aHalIM3a OHTOJIOTMH, peaakTopamMu
OHTOJIOTHM.

OcHOBHast @ynkyus m000T0 PEAaKTOpa OHTOJIOTUH COCTOMT B MOJUIEP)KKE Ipoliecca
Gopmanuzayuu 3nanui M TPEICTABICHUM OHTOJOTMM KakK cneyuguxayuu (TOYHOTO M MOJHOTO
OTIMICAHUSA).

B GonbmmHCTBE CBOEM COBpPEMEHHBIE PEIAKTOPhl OHTOJOTHH MPENOCTABIISAIOT CPEICTBA
koouposanus " (B cMbicie "onucanus'") GopmanbHO MoaenM B TOM WM MHOM Bujae. Hekotopbie
JAIOT  JOIOJIHUTENbHBIE BO3MOXHOCTHM IO AaHaJIM3y OHTOJIOTUH, HCIHOJB3YIOT MEXaHU3M
JIOTUYECKOTO BBIBOJA.

B at0ii wacTu OynyT onucaHsl Hanbosee oOIIMe XapaKTEPUCTUKU PEJAaKTOPOB U MPOBEJICH
UX CpaBHUTENbHBINA ananus. [lonpobHO paccMaTpuBaeTcs penaktop Protege.

[Monnep>xuBaeMble peJaKTOPOM (GOpPMAaTIU3MBbI U GOPMATHI ITPEACTABICHHS

Ilon ¢popmanuzmom noHuMmaeTcs TeopeTHUecKuil Oasuc, Jexaluid B OCHOBe crocoda
NPEJCTAaBICHUS OHTOJIOTHYECKUX 3HaHWH. Ilpumepamu QopMain3MOB MOTYT CIY)KUTh JIOTHKA



npearkaroB (First Order Logic - FOL), deckpunmuenas noeuka, gpetimosvie mooeau (Frames),
KOHIleNTyanbHble Tpadpl U T.1. DopManus3M, HCIOJB3YEMbIH PEJaKTOPOM, MOXKET HE TOJIBKO
CYIIECTBEHHO BIMATh HAa BHYTPEHHHME CTPYKTYpPbl HaHHBIX, HO H OMNpenensTh ¢dopmar
MPECTABICHNS WIH JaXKe TOJIb30BaTeNIbCKUI HHTEp(DEFiC.

@opmam TPEACTABICHUS OHTOJOTHMM 33aJacT BUJ XpaHCHHs U CIOCO0 Tepenadu
oHToJIoTHYeCKMX onucanuid. Ilom Qopmaramm moApa3zymMeBaIOTCS  S3BIKM  MPEICTABICHHUS
ouroJoruii: RDF, OWL, KIF, SCL.

Takum oOpazom, HekoTopas GopMaiabHas MOAeTb npeacrasisercs B Gopmamuzme FOL u
MOJKeT OBITh BBIpaskeHa cpeacTBamu sizbika KIF.

PenakTopbl oHTOJIOTHMI OOBIYHO MOJAEPKUBAIOT PA0OTy C HECKOJBKUMU (pOopMaU3MaMu U
(dbopmaTaMu MpeACTaBICHUS, HO YacTO TOJBKO OAWH (GopMaiu3M sBisieTcs "ponHbiM" (native) uis
JTAHHOTO pPelaKkTopa.

OYHKIMOHATBHOCTh PEJAKTOPa OHTOJIOTUIN

BaxxHoll xapakTepucTHUKON sBiseTcs (YHKIMOHAJIBHOCTh pPEAAaKTOpa, T.€. MHOMXECTBO
CLIEHapUEB €r0 UCIOJIb30BaHUS.

bazoBslii Habop QyHKIMI 0OecrieunBaeT:

paboTy C OJTHUM UJTK OOJIee TPOCKTaMU:

COXpaHEHHE MPOeKTa B HY)KHOM Qopmaiin3Me U opmare (3KCIopT);

OTKPBITHE MPOEKTA;

HUMIIOPT U3 BHEIIHETo (popmara;

pEeIaKTUpOBAaHME METAJaHHBIX IMPOEKTa (B LIMPOKOM CMBICIE: OT HACTPOUKH (Gopm
PEeAaKTUPOBAHUS U MPEACTABICHUS JaHHBIX J0 MOJIEPKKU BEPCUN MTPOEKTA);

penakTupoBaHue OoHTOJOTUH. Habop BO3MOXKHBIX ACHCTBHN OOBIYHO BKIIIOYACT CO3/IAHHE,
pEelaKTUPOBAHUE, YIAJIEHUE MOHATUH, OTHOIIEHUH, aKCMOM M IMPOYUX CTPYKTYPHBIX IEMEHTOB
OHTOJIOTUH, PEJaKTUPOBAHUE TAKCOHOMUMU.

K 1onosHuTEeNbHBIM BO3MOXKHOCTSIM PEAAKTOPOB OTHOCAT MOJIEPKKY SI3bIKa 3apOCOB (A1
MIOMCKA HETPUBHAIBHBIX YTBEPXKIEHUI), aHaNIM3 LEJIOCTHOCTH, HCIOJIb30BAHUE MEXaHU3Ma
JIOTMYECKOTO BBIBOJA, MOJJIEPKKY MHOIOINOJIB30BATENBCKOIO PEKUMA, MOANECPKKY YIAJIEHHOTO
noctymna yepe3 HTepHeT.

Cr0XHbIe MHCTPYMEHTAJIbHBIE CPE/ICTBA

OTH cpencTBa HYXHBI A TOrO, 4YTOObI HE TOJIBKO BBOJUTH U PEIAKTUPOBAThH
OHTOJIOTMYECKYI0O MH(OpMAlLMI0, HO U aHAJIU3MPOBATH €€, BBINOJHSS THIIMYHBIC ONEpaluy Hal
OHTOJIOTUSIMM, HallpuUMep:

evipagnueanue (alignment) OHTOJIOTUH - YCTAHOBKA Pa3IMYHOIO BUJA COOTBETCTBUN MEKIY
JIBYMsI OHTOJIOTUSIMM U1l TOTO, YTOOBI OHU MOTJIM UCIOJIb30BaTh HH(GOPMALIUIO APYT IPYra;

omoodpascenue (mapping) OJHOW OHTOJIOTMM Ha JAPYI'YIO - HaX0XJEHHE CEeMaHTHYECKUX
CBsi3el MEXAy MOJAO0OHBIMM 3JIEMEHTaMU Pa3HbIX OHTOJIOTUH;

o0vedunenue (merging) OHTOJIOTUH - ONepalys, KOTopas 10 ABYM OHTOJIOTHSM I'eHEepUpYyeT
TPEThIO, 00bEIUHSIONLYI0 HH(OPMALMIO U3 NIEPBBIX JIBYX.

OCHOBHBIE PETAKTOPbI OHTOJIOT U

Ontolingua

Kpome coOCTBEHHO peslakTopa OHTOJIOTHM, 3Ta CUCTEMA COJICPHKUT:

ceTeBOi KoMIOHEeHT Webster, mpeHa3HAYSHHBIH 1151 OTIpe/ieIeHUs] KOHIENTOB;

cepBep, obecreunBaronnii 1octyn k onTonorusm Ontolingua o mpotokory OKBC (Open
Knowledge Base Connectivity);

Chimaera - uHCTpyMeHTapHii s aHANIN3a U 00BEANHEHUS] OHTOJIOTHIA.

Protege

310 cBOOOAHO pacmpocTpaHseMas Java-porpamma, NnperHa3zHau€HHas JUIsl MOCTPOCHUS
(cozmanus, peJakKTUPOBAHUS U MPOCMOTpA) OHTOJIOTUH TOM MM MHOM mpukiagHoi obmactu. OHa
BKJIIOUAET PENAKTOP OHTOJIOIMM, IO3BOJSAIOUIMM IPOEKTUPOBATH OHTOJIOTHH, pa3BOpaydnBast
UEPapXHUECKYI0 CTPYKTYpY aOCTpPaKTHBIX M KOHKPETHBIX KJIaccoB M cjoToB. Ha ocHoBe



copMHpPOBaHHOW OHTOJIOTMH Protege mo3BossieT TeHepupoBaTh (POPMBI MONYYCHHUS 3HAHUN IS
BBEJICHUS SK3EMIUISIPOB KJIACCOB U MOJIKIIACCOB.

JlaHHBI HMHCTPYMEHT TMOJIEP)KMBaeT ucmoib3oBaHue s3pika OWL  u  mosBosser
renepupoBatb HTML-10KyMeHTBI, OTOOpaXkaromue CTPYKTYpy OHTOJOTHi. IlOCKOJBKY OH
UCIOJIb3YeT QpEeMOBYIO Modens npedcmasnenus snanuti OKBC, 3T0 MO3BOJSET aanTHPOBATh €T0
U UL peaKTHPOBAHUS MOJIETIeH MpeMeTHBIX obnacTel, nmpencrasinennbix He B OWL, a B qpyrux
¢dopmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u t.m.). IlogpobHee 06 3TOoM
penakrope OyaeT paccka3aHo Jajiee B ATOH JIEKIHH.

DOE

DOE (Differential Ontology Editor) - mnpocTtoii pemakTop, KOTOpPbI IO3BOJISET
MOJIL30BATEII0 CO3/IaBaTh OHTOJIOTHH. [Ipomecc crnenupuKanuu OHTOJOTHH COCTOUT H3 TpeX
ATAIoB.

Ha mepBom sTame moib30BaTeNb CTPOUT TAKCOHOMHIO TIOHSATHA M OTHOIICHUH, SIBHBIM
o0pa3oM ouepuuBas MO3ULMIO KaXJIOTO 3JIeMEHTa (NOHSTHE) B MepapXuH. 3aTeM I0JIb30BaTElb
YKa3bIBaeT, B UeM crenuduka MOHITHS OTHOCUTENIBHO ero "poauTens", U B 4e€M OTO TOHSTHE
MoJI00HO WM OTIMYHO OT ero "OpartwkeB". [losb30BaTenh MOXKET TakKe MPUOABUTH CUHOHUMBI U
SHIMKIIOTIETMYECKOE OTIPE/ICIICHNE Ha HECKOJIBKUX S3bIKaX /ISl BCEX MOHSATHH.

Ha Bropom »JTame aBe TAaKCOHOMHH pacCMaTpUBAIOTCS C pa3HBIX TOYEK 3PEHUSL.
[Tomp30BaTeTh MOXKET PACIIMPUTH WX HOBBIMUA OOBEKTAMH HMITH JOOABUTH OTPAHWYCHUS HA 001acTH
OTHOIIEHHU.

Ha tpetbem atare OHTOIOTHS MOXKET OBITh TIEPEeBEICHA Ha SI3BIK MTPEICTABICHHS 3HAHUI.

OntoEdit

OntoEdit - wuHCTpyMeHTanbHOE CpEICTBO, OOECIeYHMBaIOIIee MPOCMOTpP, MPOBEPKY U
Mo upuKaIuoo oHToorud. OHO MOIEPKUBACT sI3bIKK TpencTaBienus onronoruu OlIL u RDFS, a
TaKke BHYTPEeHHHU s3bIK TipeactaBieHus 3HaHuii OXML, ocroBannbsiii Ha XML. Kak u Protege,
3TO aBTOHOMHOE Java-TipusIoKeHue, HO ero KOoJbl 3aKpbIThl. CBOOOIHO pacrpocTpaHsemas Bepcus
OntoEdit Free orpannuena 50 konnentamu, S0 oTHOMEHUSAMHE U S0 SK3EMIUISIPAMH.

Oiled

OilEd - aBTOHOMHBIM TpapHUUECKHIl pPETaKTOP OHTOJOTHH, pa3pabOTaHHBIM B paMKax
npoekta On-To-Knowledge. On cBoGO1HO pacmpocTpaHsercs no oomieaocTymnHou sumnen3un GPL.
HNucTpymeHT wmcmonb3yeT miasi mpexacraBiieHus oHtosorwii s3eik OlIL. B OilEd orcyrcTtByer
MOJJIEPKKA SK3EMILIPOB KJIACCOB.

WebOnto

WebOnto npencrasiser coboif Java-anmuier u pa3zpaboTaH Uis MPOCMOTPA, CO3JaHUS U
penakTupoBaHusi OHTOJOrWM. [l MOJenupoBaHUS OHTOJOTMH OH ucmosib3yeT s3bik OCML
(Operational Conceptual Modeling Language). Ilonb3oBaTesib MOXET CO3[1aBaTh pa3IdYHBIC
CTPYKTYpBI, B TOM YHUCJI€ KJIacChl CO MHO>KECTBEHHBIM HacieqoBaHueM. THCTpyMeHT umeeT psf
MOJIE3HBIX OCOOCHHOCTEH: MPOCMOTP OTHOIICHHI, KJIACCOB M MPaBWUJ, BO3MOXKHA COBMECTHAas
paboTa Ha/l OHTOJIOTHEH HECKOIBKUX MOJIb30BaTENCH.

ODE, WebODE

ODE (Ontological Design Environment) B3auMOICHCTBYET C MOJIb30BATCIAMH Ha
KOHIIENITyalbHOM YypOBHE, oOecrneuyrBaeT MX HaOOpOM TaOmuIl s 3amojHEeHus (KOHLENTOB,
aTpuOyTOB, OTHOLICHUI) U aBTOMAaTHYECKH TeHepupyeT koja Ha si3bikax LOOM, Ontolingua u F-
Logic. JlaHHBII MHCTPYMEHT MOJYYHJI CBOE pa3BUTHE B pepakTope oHTosoruii WebODE, koTopsii
uHTerpupyer Bce cepBuchl ODE B enuHyl0 apXuTekTypy, COXpaHssi CBOM OHTOJIOTUH B
pensunonHou b/I.

ITocTanoBKa 3a1a4u K NPAKTHYECKOil padoTe 5

1. I3yuuTh npeanaraeMblii TEOPETUUECKUN MaTepUall.
2. [TocTpouth MoJieNIb MHPPACTPYKTYPHI MTPOEKTA.
3. PazpabortaTh HH(pACTPYKTypHOE peLIeHUe U OpraHu3aluy Mpolecca MPOSKTUPOBAHUS.



4. Onucatpb CTpaTEeTuIo BHEIPEHUS HHPPACTPYKTYPHBIX pEIICHUH.

5. Iloctpoute OTYET, BKIIOYAIOIIMNA OINUCAHUE

UHQPACTPYKTYPHBIX pEUICHUH U

o0ocHOBaHME 3TUX peuieHuid. [IpeacTaBuTh OTUET M0 MPAKTHUECKOW paboTe ISl 3alUThI.

BapuaHTbl HHAUBUIYATbHBIX 3a1aHUH

B cooTBercTBHM C YKa3aHHOW MpPEIMETHOW OO0JAacThI0 M KIAcCOM pa3pabdaThiBacMOU

WHPOPMAIIMOHHON  CHCTEMBI  ONPENENUTh WHPPACTPYKTYPY ISl  OpTraHU3alUH

MPOEKTUPOBAHUS CHUCTEMBI, a TaKXe pa3paboTaTh MHPPACTPYKTYpHOE pEIICHUE sl CHCTEMBI.

O60cHOBaTh BBIOOP TEXHOJIOTUN TPOEKTUPOBAHHUSL.

Tabmuna 5.6 — MnauBuyanbHbIe 3aJaHAS

Ne | [IpenmerHnast obaacThb Knacc MIC

1 Ckiag MRP

2 [Ipon3BOICTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusTre CRM

4 Toprosoe npeanpusitre SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpouTenbHOE NpEANPUITHE NC ygera

8 Briciiee yaeOHOe 3aBe/ieHUE NC ynpaBneHwust
9 Wndpactpykrypa npeanpusarus CIIITP

10 | AnmaparHas HHQPACTPYKTYpa NPEANPHUSITHS DKcIepTHas cucTemMa

Conep:xanue oTyera

Ilo BEIIOJIHEHHOMH pa60Te cocTrapisgeTcsd otdeT. OTUST BBINOIHICTCS B OJICKTPOHHOM BHUIC.

[To BhIMONIHEHHOMY OTUYETY IPOBOAMUTCS 3alUTa NPAKTUYECKOI pabOTHI.

OTtduer MmO mpakTUYECKOW paboTe [OKEH COCTOSITh U3  CIEOYIOUUX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIHN JIUCT;

- BBOJHasA 4YacCTb: KPATKOE OIIMCAHUEC ueneﬁ IIPOCKTA. BBO,I[HaH 4JacTb OTYECTa MOOJDKHa
BKJIFOYATh ITYHKTBI: YCJIOBHUEC 3aJadH; IOPAAOK BBIIIOJHCHUA; IIPOIrpaMMHO-aIlIapaTHbIC CpCaACTBa,

HCII0JIb3YEMbIC TIPH BBHITTOJIHEHUU PaOOTHI.
- OCHOBHas 4acTh (OnucaHue paboThI).
- 3aKJIFOYCHHE (BBIBO/IBI);
- CIIMCOK MCIOJIb30BAHHOM JTUTEPATYPHI.

3aIJ_[I/ITa 0T4yCTa II0 HpaKTH‘IGCKOﬁ pa60Te 3aKJII04acTCA B IIPCABABICHUU IIPCIIOAaBaTCIIIO
IMOJIYYCHHBIX PE3YJIbTATOB B BHU/IC Q)aﬁna n JEMOHCTpAlUU IMOJYUCHHBIX HABBIKOB IIPU OTBCTAX Ha

BOIIPOCHI ITPCIIOaBaTCIIA.

KoHTpoJibHBbIE BOPOCHI

1. VnparieHue puckamu Ipy MPOSKTUPOBAHUU TMPOTPAMMHOIO MPOIAYKTA.

2. [Iponecc ynpaBiaeHHUs PUCKAMHU.
3. KoHTposbHBIE OTMETKHU 3TAIOB padoT.

4. I[I/Ial"paMMLI MponecCoOB U BpCMCHHBIC THAI'PAMMBI.

5. BpeMeHHLIe H CCTCBLIC JUAI'PaMMBI.

. Pacnpez[eneHI/Ie HUCIIOJIHUTENEH MO ATanaM

. Tumsr PHUCKOB, KOTOPBIC MOT'YT OKa3aTh BJIMAHUC HA JIaHHBIMN IMPOCKT

6
7
8. Cxema mpoliecca ynpaBJiIeHUsI PUCKaMU
9. Pe3ynbTaThl aHANM3a PUCKOB




IIpakTuyeckas padora 6. UHcTpyMeHTabHOE 00ecniedeHre OHTOJI0rHYeCKOro
MO/1eJINPOBAHUSI MH(OPMAITMOHHBIX CHCTEM

Heas pabGorbl: M3ydeHHWe HMHCTPYMEHTAJIBHOTO  00ECHEUEHHS]  OHTOJOTMYECKOTO
MOJICTTUPOBAaHUS HMH(POPMAIMOHHBIX cucTeM. [loilydeHne HaBBHIKOB 10 TNPUMEHEHHIO JaHHBIX
METOJI0JIOTHH B IPOEKTUPOBAHUHA WHHOBALIMOHHOIO MTPOYKTA.

[IpakTyeckas paboTa HampaBieHa HAa O3HAKOMIJICHUE C HHCTPYMEHTAIBHBIM 00ECTIeYeHUEM
OHTOJIOTUYECKOTO  MOJICIHPOBAHUS HWH(POPMALMOHHBIX CHCTEM, IIOJydCHHE HAaBBIKOB IO
IIPUMEHEHHUIO HUHCTPYMEHTOB OHTOJIOTHYECKOTO MOJIEIUPOBAHUS.

TpeboBanus K pe3yabTaTaM BBIIIOJHEHHUS MTPAKTUYECKON pabOTHI:

[TocTpouTh OHTOJOTHMYECKYIO MOJIENb CUCTEMBI, 000CHOBATh BHIOOP HHCTPYMEHTAIbHOTO
o0ecreueHrs OHTOJIOTMYECKOI0 MOJIETUPOBAaHUSI MHHOBALIMOHHOTO MTPOIYKTA.

IMocranoBka 3a7a4u K NPAKTH4YECKOIi padoTe 6

1. U3yuuth npeuiaraeMblii TEOPETUUECKUIM MaTepral.

2. PazpaboTaTh OHTOJIOTHYECKYIO MOJIENIb CUCTEMBI.

3. O6ocHOBaTHL  BBIOOD WHCTPYMEHTAJILHOTO  O0OeCIieueHuss  OHTOJIOTHYECKOTO
MO/JIENTMPOBAHNSI HHHOBAIIMOHHOTO MPOJIYKTa

4. Onucath HHCTPYMEHTaIbHOE 00eCIIeYeHEe OHTOJIOTMUECKOTO MOJIETUPOBAHUS CUCTEMBbI

5. [loctpouts oTuér. IlpencraBuTh OTUET MO MPAKTHUECKON paboTe IS 3alUTHI.

BapuaHTbl MHAUBUAYAJIbHBIX 321aHU I

B cooTrBercTBHM C yKa3zaHHOW TIpeAMETHOW OOJACTBIO M KJIACCOM pa3padaThIBaeMOi
CUCTeMBbl  pa3pabdoTaTh  OHTOJIOTMUECKYI0  MOJEelIb  CHCTEeMbl,  OOOCHOBAaTh  BBIOOD
MHCTPYMEHTAJILHOTO 00ECIeUeHHUsI OHTOJIOTHUECKOTO MOJISIIUPOBAHUS HHHOBALIMOHHOTO MTPOIYKTA.

Tabnuma 6.6 — UnauBuIyanpHbIe 3a1aHUs

Ne [IpeameTHas o6macThb Kitacec UC

1 Ckmnan MRP

2 [Tpou3BOICTBEHHOE TIPEANIPUSITHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 [Topran B2B

7 CrpoutenbHOe IpeAnpUsiTHe NC yuera

8 Bricmiee yue6HOE 3aBeieHHE NC ynpanenus
9 Wudpactpykrypa npeanpuarus CIIITP

10 | AnmapaTtHast ”HQPACTPYKTypa IPeITPUSITHS DKcrepTHas CUCTeMa

Conep:xanue oTyera

1o BeITONIHEHHOM pa60Te cocTtapisgeTcsd oTdeT. OTUET BBINOIHICTCS B QJICKTPOHHOM BHJIC.

IIo BBIIIOJIHCHHOMY OTYCTY IIPOBOAUTCS 3alllUTa HpaKTquCKOﬁ pa6OTBI.

Otuer 1O HpaKTquCKOﬁ pa60Te JOJDKCH COCTOATH U3 CICAYIOIMIUX CTPYKTYPHBIX

OJICMCHTOB!
- TPITy.]'ILHLIfI JINCT,

- BBOJHAA 4YaCTb: KPATKOC OIIMCAHUC neiaen IMPOCKTA. BBogHas yacTh oTdeTa AOJDKHA
BKJIFOYATh ITYHKTBI: YCJIOBUC 3aJa4H; MOPAAOK BBIIIOJIHCHUS; ITPOTPAMMHO-AIIIIAPATHBIC CPCACTBA,

HCIIOJIb3YEMBIC ITPU BLIIIOJITHCHUN pa6OTLI.

- OCHOBHasA 4YacCTb (OHI/ICS.HI/IC pa6OTLI): OIMCAHHE OHTOJOTHYECKOM MOJEIU CHCTEMEI,
000CHOBaHHE BBI60pa HHCTPYMCHTAJIBHOT'O o0ecrieyeHUsT OHTOJIOTHYECKOTO MOACITUPOBAHUA

WHHOBAIIMOHHOTO MPOIYKTA.
- 3aKJIFOYCHHE (BBIBO/IBI);
- CIIUCOK UCIOJIb30BAHHOM JIUTEPaTYpPhI.




3amuTa oT4eTa MO MPAKTHYECKOW PaboTe 3aKIIIOYAETCs B MPEIbSIBICHUHU IIPENOIaBaTEII0
MOJIyYCHHBIX PE3YJIbTAaTOB B BHUJE (aiija W JAEMOHCTPAIMH MOJYYCHHBIX HABBIKOB IPH OTBETaX Ha
BOIIPOCHI IIPENIOAABATEIS.

IpakTuyeckas padora 7. Texnosoruu RDF u OWL

Heas padorbl: M3yuenne texnonoruit RDF u OWL.

[IpakTndeckas paborta HampaBieHa Ha o3HakomuiieHHWe ¢ TexHosormsmu RDF u OWL,
MOJTy4eHHE HaBBIKOB 10 puMeHeHunto TexHojoruii RDF u OWL npu pa3paboTke mpoekra.

TpeboBanus K pe3yabTaTaM BBIITOJIHEHHS TPAKTUYECKON paOOTHI:

[TocTpouTh OHTOIOTUYECKYIO MOJICTh TIPEACTABICHUS JAHHBIX, HCIIOJIB3YSI HHCTPYMEHTapuit
texnojoruit RDF u OWL.

IMocTanoBKa 3a1auM K NMPAKTU4YeCKO#i padoTte 7

1. U3yuuth npeuiaraeMblii TEOPETUUECKUIM MaTepral.

2. Onmcars Texaonorun RDF u OWL.

3. [ocTpouTh  OHTOJIOTHMYECKYIO  MOJIENIb  TPEACTABICHUS  JAHHBIX,  HCIIOJB3Ys
uHCTpyMeHTapuii Texnosoruiit RDF u OWL

4. TloctpouTh OTYET, BKIIOYAIOMIUNA MOJIENb MPEACTaBlIeHUs JaHHbIX. [IpeacTaButh oTyeT
10 MPAKTUYECKOU paboTe [Tl 3aIIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTrBercTBHMM C yKa3zaHHOW MPEAMETHOM OOJACThIO M KJIAacCOM pa3pabdaThIBaeMOM
HHCbOpMﬁIIPIOHHOﬁ CUCTEMBI IMOCTPOUTDH MOACIIb IpCACTaBICHUA JaHHBIX, HCII0JIB3YyA
nHcTpymeHTapui Texnosoruit RDF u OWL.

Tabnuma 7.6 — UnauBuyanbHbIE 3a1aHUs

Ne IIpeameTHas o6macth Kitacec UC

1 Ckmnan MRP

2 [Tpon3BOICTBEHHOE TIPEANPUSITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusTue SCM

5 Toprosoe npeanpusiTue B2C

6 [TopTan B2B

7 CrpouTtenbHOE NPEANPUITHE NC yuera

8 Bricmiee yuebHOE 3aBeieHre NC ynpaBneHus
9 Wudpactpykrypa npeanpuarus CIIIIP

10 | AnmapaTtHas HHQPACTPYKTypa MpeanpHUsITHs DKcrepTHas cUcTeMa

Conep:xanue oTyera

ITo BeITONIHEHHOM pa60Te cocTtaBisgeTcsd oTdeT. OTUET BBINOIHICTCS B QJICKTPOHHOM BHJIC.

IIo BBIIIOJIHCHHOMY OTUCTY MMPOBOJAUTCS 3alllUTa HpaKTquCKOﬁ pa6OTBI.

Otuer 1O HpaKTquCKOﬁ pa60Te JOJDKCH COCTOATH U3 CICAYIONUX CTPYKTYPHBIX

OJICMCHTOB!
- TPITy.]'ILHLIfI JINCT,

- BBOJHAA 4YaCTb: KPATKOC OIIMCAHUC neiaen IMPOCKTA. BBogHas yacTh oTdeTa AOJDKHA
BKJIFOYATh ITYHKTBI: YCJIOBUC 3aJda4H; MOPAAOK BBIIIOJIHCHUA; ITPOTPAMMHO-AIIIIAPATHBIC CPCACTBA,

WCIOJIb3yeMbI€ TTPH BBITIOJIHEHUU PaOOTHI.
- OCHOBHasl 4acTh (OnMcaHue paboThI).
- 3aKJTII0YCHHE (BBIBOJIBI);
- CIIUCOK UCIIOJIb30BAHHOM JIUTEPaATYpPhI.




3amuTa oT4eTa MO MPAKTHYECKOW PadOTe 3aKIIIOYAETCs B MPEIbSIBICHUHU IIPEINOIaBaTEIIIO
MOJIyYCHHBIX PE3YJIbTAaTOB B BHUJE (aiija W JAEMOHCTPAIMH MOJYYCHHBIX HABBIKOB IPH OTBETaX Ha
BOIIPOCHI IIPETIOAABATEIA.

IIpakTuyeckas padora 8. [IpuMeHeHUe OHTOJIOIrHYECKUX Mo/ieieil MHHOBAIMOHHBIX
NPOAYKTOB

Henr pabGorel: 3yueHuwe crpareruii NpPUMEHEHUS  OHTOJIOTMYECKHUX  Mojejel
MHHOBAIIMOHHBIX IPOAYKTOB.

[IpakTnueckas paboTa HampaBiieHa Ha U3y4EHHUE CTpaTeruii MPUMEHEHUsI OHTOJIOTMYECKUX
MO/IEJIEV NHHOBALIMOHHBIX IIPOAYKTOB U ITOJIyYEHHE HABBIKOB I10 IIPUMEHEHHIO U3YYEHHBIX KEHCOB
pu pa3padOTKEe HHIUBUIYATHHOTO IPOEKTA.

TpebGoBaHus K pe3ynbTaTaM BHIIOJHEHHS MPAKTUYECKOH pabOThI:

[TocTpouts MoOzENAb MpPOEKTa, UCHOIB3Yyd HHGOPMALMIO O MPAKTHUKE MPUMEHEHUS
OHTOJIOTHYECKNX MOJEIIEH

IMocranoBka 3a7a4u K NPaKTH4YECKOIi padoTe 8

1. U3yuuth npeuiaraeMblii TEOpETHUECKUIM MaTepral.

2. Ommcath MOJENb TMPOEKTa, WCIONB3Yysl HWHPOPMANWIO O TMPAKTUKE TPUMEHEHUS
OHTOJIOTHYECKHNX MOJIEIIEH.

3. TocTpouth OTYET, BKIFOYAIONIMIA ONMCAHHWE CTPATerHil MPUMEHEHUS OHTOJOTHYECKHX
MoJieniell ”HHOBAIMOHHBIX MPOYKTOB. [IpeacTaBUTh OTUET 10 MPAKTHUECKOI paboTe AJs 3alIUThI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTrBercTBHM C yKa3zaHHOW TIpeAMETHOM OOJACTBIO M KJIACCOM pa3padaThIBaeMOi
MH(OPMALIMOHHONW CHCTEMbI MOCTPOUTH MOJENb MPOEKTA, UCHOJb3ys] MH(GOPMALUIO O MPAKTUKE
MIPUMEHEHHSI OHTOJIOTMUYECKUX MOJIENIEH.

Tabnuma 5.6 — UnauBuyanbHbIE 3a1aHus

Ne IIpeameTHas o6macTpb Kitace UC

1 Cknan MRP

2 [Tpou3BOICTBEHHOE NIPEANPUITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 [TopTan B2B

7 CrtpoutenbHOE IpeInpUsITHE HC yueta

8 Briciiee yuebHOe 3aBeieHue UC ynpaBnenus
9 Wudpactpykrypa npeanpuarus CIIIIP

10 | AnmapaTtHast ”HQPACTPYKTypa IPEIIPUITHS DKcrepTHas CUCTeMa

Conep:xanue oTyera

[To BeIMONHEHHO# paboTe coctaBnsieTcss oT4eT. OTYET BBHINOIHSACTCS B DIIEKTPOHHOM BUJIE.
[To BBIMOIHEHHOMY OTUYETY IPOBOAMTCS 3alUTA MPAKTUYECKOHN pabOTHI.

OTtdyer MmO mpakTUYeCKOW paboTe MOKEH COCTOSITh U3  CIEAYIOUIUX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJBHBIH JIUCT;

- BBOJHAs YacTh: KpaTKO€ OMHCaHHe Iesel mpoekTa. BBogHas yacTh oTueTa OOJDKHA
BKJIIOUATh MYHKTHI: YCJIOBHE 3aJa4H; MOPSAIOK BBITIOJHEHUS; TPOrPaMMHO-AIIapaTHBIE CPEICTBa,
WCIOJIb3YeMbI€ TIPH BBITIOJIHEHUU PaOOTHI.

- OCHOBHAsI 4acTh (OMUcaHue paboThI):.

- 3aKJTII0YCHHE (BBIBOJIBI);

- CIIMCOK UCIMOIB30BAHHOM TUTEPATYPHI.



3amuTa oT4eTa MO MPAKTHYECKOW PadOTe 3aKIIIOYAETCs B MPEIbSIBICHUHU IIPEINOIaBaTEIIIO
MOJIyYCHHBIX PE3YJIbTAaTOB B BHUJE (aiija W JAEMOHCTPAIMH MOJYYCHHBIX HABBIKOB IPH OTBETaX Ha
BOIIPOCHI IIPENIOAABATEIS.

6. YAEBHO-METOJUUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

6.1. [lepevyeHb OCHOBHOI U 1I0NMOJIHUTEILHOM JUTEPATYPbI, HEOOXOTUMOI 111
OCBOCHUS THCUMILINHBI

6.1.1. IlepeyeHb OCHOBHOI JIUTEPATYPHI

bapeimeBa A.B., bangun K.B., T'omos P.C., Ilepenepsiee M.1. MnnoBamuu: YyeOHoe
noco6ue / [Tox obmr. pen. n.3.H., mpod. A.B. BapermeBoit. — 2-¢ uzn. — M.: 3naTenbcko-Topropast
kopnoparus «/lamkos u K », 2018.

6.1.2. [lepeyeHb AOMOJTHUTETbHOI JIUTEPATYPHI
NunoBanmonnpii MeHemkMeHT : kypc Jekumit / FO.H. Kymakos, T.C. MemepsikoBa ;
M-Bo o6pazoBanus u Hayku Pocc.@enepanuu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

6.2. IlepeyeHb y4eOHO-METOAMYECKOTO 00ecIedeHHsI CAMOCTOSITEILHOI PadoThI
00y4aroImuXCcH Mo JUCUMIIIIMHE

1. Metonuueckne yKazaHUS TIO  BBITIOJHEHUIO MPAKTUYECKUX pabOT M0 JUCIHUIUINHE
«HXeHepHBIE KeUCHI: OT MPAKTHYECKUX 3a7a4 K MHHOBAITMOHHBIM PEIICHHUSIM ».

2. Meroanveckue pEeKOMEHAANMM ISl CTYACHTOB II0 OPraHM3alldd CaMOCTOSATEIHLHOM
pabotel 1o aucuuIuMHEe «VH)XEeHEepHBIE KEWCHI: OT MPAKTHYECKUX 3a7ad K HHHOBAIIMOHHBIM
peIIeHUsIMY.

6.3. Ilepeuennb pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTu UHTepHeT,
He00XO0AUMBIX /IJIS 0CBOEHHUS TUCHHUILIUHBI

HNHTepHET-pecypcehl:
. https://www.tks.ru/ - poccuiickuii TaMOKEHHBINH HH(POPMAIHOHHBIN TTOPTAL.
. http://lwww.ved.gov.ru/ - mopran BHEITHEIKOHOMUYECKOH HH(OPMALIHH.
JIeKTPOHHBbIE OMOJINOTEeYHbIE€ CHCTEMBbI:
. http://biblioclub.ru/ - Yuusepcurerckas 6ubnmmoreka ONLINE.
. http://www.iprbookshop.ru/ - DaekTponHas OMOIHOTEYHAS CHCTEMA.
. https://elibrary.ru — nayunas snextpoHHast OHOIMOTEKA
IIpodeccnonanbHbie 0a3bl JAHHBIX
. http://www.customs.ru — ourranbasiii caiiT OeaepaabHO TaMOKEHHO# CiTy)0Ob1 PO
. http://feconomy.gov.ru - opunmanbHbli cailT MEHHCTEPCTBA 9KOHOMUYECKOTO PAa3BUTHSL.
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