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BBEJEHUE

B  Meroamueckux  yKa3zaHUSAX ~ COJEpXKATCS  MaTepuaibl, HEOOXOIUMBIC IS
CaMOCTOSITENIbHOM MOATOTOBKM CTYACHTOB K BBHITIOJHEHHUIO MPaKTHUYECKUX paboTr. B ommcanue
MPAKTUYECKUX pPabOT BKIIOYCHBI I€h Pa0OThI, IMOPSIOK €€ BBIMOTHEHHS, PACCMOTPEHBI
TEOPETUYECKHE BOMPOCHI, CBA3aHHBIE C peanu3aleil MOCTaBICHHBIX 3ajady, IpUBEICHA
HeoOXouMast TuTeparypa.

Metoauyeckue ykazaHUsl TOCBsIIEHbI Kypcy «VHxKeHepHble KeiChl: OT MPaKTUYECKUX
3a/1a4 K UHHOBALIMOHHBIM pemeHussM». OnHoM U3 ciokHenmmx 3aznad B M T-otpacnu aBnsercs
CETO/HSI OpraHM3alys B3aUMOACHCTBHUS MH(GOPMAIIMOHHBIX CHCTEM, HCHOJB3YIOUIUXCS MpU
CO3aHUM M OKCIUTyaTallMM KPYIHBIX TMPOMBIIUICHHBIX OOBEKTOB (HE(PTSIHBIX IIATPOPM,
ANEKTPOCTAHIIMM, XUMHUYECKUX MPOU3BOACTB, (papMaleBTUUYECKUX MPEANpHUATHS U T.I.). B ux
JKU3HEHHOM IIMKJIE 3aHSATO MHOXECTBO OpraHU3alldid: TMPOCKTHPOBINUKH, CTPOUTEIH,
MOCTaBIIMKA OOOpYIOBaHUS, CIYXKObl AKCIUTyaTallud W T. J., KaXJas HUX KOTOPBIX OOBIYHO
UCTIOJIb3YeT CBOI HAOOP KOMIBIOTEPHBIX CUCTEM U CBOM ()OPMATHI JAHHBIX.

[To ganaeiM NIST (HammonanbHbIH WHCTUTYT cTaHmapTusanuu u TexHojoruid CIIA),
pemieHre MpoOIeM  B3aMMOJACUCTBHUS  PA3HOPOAHBIX KOMIIBIOTEPHBIX CHCTEM IOMOXKET
WHIYCTPUHU KPYIHBIX KaMUTaJIbHBIX MTPOEKTOB TObKO B CIIIA sxoHOMHTH 10 16 Mipa. A0JI. B
rof. Bo3aMOXXHOCTh [OCTyna W aHajau3a JUIsl MOJHBIX JAHHBIX YKU3HEHHOTO ITUKJIA CIIOKHOTO
WH)XEHEPHOTO 00BEKTA CTajla CeroIHS 00sA3aTeIbHBIM YCIOBHEM 3(P(EKTUBHOTO YIIPABICHUS €TI0
INPOCKTHUPOBAHUEM M IKCIUTyaTalueil. JTy 3aJady Ha3bIBAIOT MO-pa3HOMY: CO3JaHHUE E€IUHOTO
MH(OPMaLIMOHHOTO TPOCTPAHCTBA KUZHEHHOTO LIMKJIA, CO3/1aHue IIU(PPOBOIl MOAENH U T. 1.

BonpmmHCcTBO pa3paboTIUKOB WHXCHEPHBIX UH(OPMAIMOHHBIX cUCTEM
(CAD/CAM/CAE/PLM) ucnonb3ylOT KJIACCHYECKHE OOBEKTHBIE MOJCNH JIaHHBIX U 0oJiee WIn
MEHEe CTaHJapTHBIC peNSIIHOHHBIE O0a3bl JAaHHBIX, OJHAKO MHOTOJIETHHE TOMBITKA WX
o0beAMHEHUS Ha eMHON MmaTdopMe MoKa 4To He yAanuch. OTyacTu IPUYMHY TaKOro MpoBaja
MO>KHO OOHApYX HUTh B OCHOBAX KJIACCUYECKOU PEISIIIMOHHON TEOPHH MOJCIUPOBAHMS JAHHBIX —
B JKECTKMX TpaHUIAX MEXIYy CYIIHOCTSAMH, aTpuOyramu u cBs3siMu. llpu oObeanHeHuun
MHO>KECTBA PENIAIIMOHHBIX 0a3 NaHHBIX OT PAa3HBIX MPOU3ZBOIUTEINCH, J1a eI ¥ MPUHAICKAIIIX
Pa3HbIM X035€BaM, BBISICHSIETCS, YTO BCE OHU MPUHUMAJIH Pa3Hble PEUICHHs PU MOJIETHUPOBAHUHI
OCHOBHBIX MOHATUH NpEeIMETHON O00JIacTH. 3a4acTyi0 OAHO M TO K€ MHXCHEPHOE MOHSTHE B
OJIHOU 0a3e MaHHBIX OyJET COOTBETCTBOBATH MMEHU TAOJIMIIBI, B JPYroil 0aze — coleprkaHHuIo
STYCHKU TaOJUIB, a B TPEThEH — UMEHH CTOJI01A TAOIUIIBL.

Kpome Toro, mH>xeHepHbIE JaHHBIE COAEpX aT KpailHe pa3HOPOAHYIO0 MH(pOpMaLHI0 00
OIHUX U TeX XKe OOBEKTaX, B OTIMYHE OT «YyMPABICHUYECCKHX» WIH (UHAHCOBBIX JTAHHBIX.
JlanHble O pa3HBIX Yy3JaX W IMOACHUCTEMAaxX TMPOMBIIUICHHOTO o00BeKkTa (TpyOompoBoaax,
AIIEKTPOOOOPYIOBAaHUH, CTPOUTEIBHBIX KOHCTPYKIUSX U T.II.) HMEIOT MNPHHIMIIAAIBHO
Pa3IUYHYIO CTPYKTYPY, @ B HEIIPEPHIBHOM MPOU3BOACTBE (HE(TEXUMHUS, DIEKTPOCTAHIIUH U T.1I.)
CYIIECTBYIOT COTHHM TIOACHCTEM M TBHICSUM TIpynn obopynoBanus. JlaHHble o Hacoce B
WH)KEHEPHBIX MH(GOPMAIIMOHHBIX CHCTEMaxX BKIIOYAIOT cBeAcHUs u3 cucteM ERP u EAM,
cucreM PLM, CAIIP, a takxe HHPOPMALIUIO O €0 MPOEKTHBIX TEXHOJIOTUYECKUX pexumMax, 3D-
KOMITOHOBKE, HICTOPUH 3aMEPOB C €ro JaTYMKOB, HHTEPAKTUBHBIE PYKOBOJACTBA MO MOHTAXYy U
oOciy’)kuBaHUI0O M MHoroe napyroe. Hacoc umeer QyHKIMOHAIBHBI KOA B TPOEKTHOM
nokymentaiun B cuctemax CAIIP u npuoGperaer B EAM cepuiiHplii HOMEp, Oyaydn
YCTAaHOBJICHHBIM Ha oObekre. WmxkeHnepHas wuHpopmamus QopMupyercs B Karajore
npousBoautensi, B CAIIP s TEMIOTEXHUYECKUX U DIIEKTPUUYECKUX CIEIHATIbHOCTEH, B
CUCTEMax MPOEKTHOTO YIIPABJICHUS, YIIPABICHUS CTPOUTENHCTBOM (4D-TipoekTupoBanus), u T.11.

Ecnm xaxayro W3 WHKEHEPHBIX CYIIHOCTEH OMHUCHIBATH PEIAIMOHHOW TaOJMIIeH, TO
YHCII0 TAOJIHI] pa3HOM CTPYKTYPBI COCTABUT HECKOJIBKO ThICSY. [Ipy 3TOM BO3ZHUKAIOT MPOOIEMBI
OBICTPOICUCTBUS TP (POPMYIHUPOBAHWUK OOIIETO 3ampoca K HECKOJbKHM 0Oa3aM JaHHBIX, B
KOTOPBIX, KaK OTMEUYEHO BBIIIE, MOTJU OBITh NMPHUHSATH MPUHIUIUAIGHO Pa3HBIE PEHICHUS IO



NOBOY OOBEKTOB M aTprOyTOB MPEAMETHOW OOJIACTH, WJIHM TI0 MOBOJY OTPAKCHUS W3MEHCHHS
00BEKTOB BO BPEMEHHU.

Pemrenne mpoGiieM WHTErpanuyu WHXXEHEPHBIX JaHHBIX OKa3aloch ropasio yaoOHee
OpPraHU30BBIBATh B PaMKaX CEMaHTHMUYECKOI'O MOJXOAa K MOJEIMPOBAHUIO JAaHHBIX. B pamkax
3TOTO MOJX0/1a HH(POPMAIIHS MTPEIOCTABISIETCS B BUAEC COBOKYITHOCTH CBSI3aHHBIX OTHOIICHUSIMH
cyObeKTOB M 00BeKTOB (rpada), a He B BHJE NPUBBIYHBIX Tabuun. Pacmmpserca coepa
UCTIOIB30BaHUSl Ui  WHXKGHEPHBIX JaHHBIX  HaWOojiee  paclpoCTpaHEHHOTO  TaKOTO
npezcrasienus — ctangapra RDF (Resource Description Framework).

D10 maér BO3MOXKHOCTH 3(G(EKTUBHO '"CKIanbiBaTh" B OJHY CTPYKTYPY AaHHBIC U3
pa3HbIX UCTOYHUKOB. I'pahoBas cTpykTypa Hanbosee yaoOHa Ui MpeACTaBICHUS Pa3HOPOAHOM
WH)XEHEPHOW WH(pOpMAaINH, TPEOYIOIIEH ITOCTOSHHOTO PA3BUTHS U YCIIOKHEHUS MOJICITH TAaHHBIX
Ha TPOTSDKEHUHM BCETrO KU3HEHHOro Iukia. Mudopmamus B ceMaHTHYECKOW (opme JIerko
TIOTIONTHSETCS W PACHIMPSETCS TPHU TOSIBICHUM HOBBIX HMCTOYHHKOB, 0€3 HEOOXOIMMOCTH
dyHaaMeHTanbHOW TepepabOTKU CUCTEMBl XpaHEHHMs, Kak B ciydae 0a3 JaHHBIX.
CeMaHTHYECKHE CTaHIAPTHl MOANCPKHUBAIOT THOKHE ¥ pacimupseMble WH(POPMAIMOHHBIC
MOJENU, T.e. TO3BOJSAIOT OOBEOUHATH 10 Mepe HEOOXOAMMOCTH U HWHXKEHEpHYI, U
HOPMATHBHYIO, M Teorpaduyeckyro, W (puHAHCOBYIO HH(pOpMaNHiO, Oe3 OCTAaHOBOK Ha
nepepaboTky HHPOPMAIMOHHON MOJENH TpH KaKIOM pacmupeHur. DopMbl U 00BEMBI
00pabaThIBa€MBIX JAHHBIX MOTYT YTOYHSTBHCS MO MEpE pa3BUTUS TPeOOBaHUI K HHGOPMAIHN U
pocTa MOHMMaHUs MOTPEOHOCTEN YIaCTHUKOB KU3HEHHOT'O IIHKJIA.

1. HEJIb U 3AJIAYHX OCBOEHUA JTUCHUIIJINHBI

[enpto ocBoeHUs aucUUIUIMHBL «MHXKEHEpPHBIE KEUCBHI: OT MNPAKTHUYECKUX 3a4ad K
WHHOBAIIMOHHBIM PEIICHHUSIM» SIBIsIETCS (popMUpoBaHHME HaOOpa YHUBEPCATBHBIX KOMITETEHIIUN
Oynymiero 6akanaBpa mo HampasieHuto moaArotoBku 38.03.02 MeHeKMEHT.

3aauM OCBOCHUS JUCHMIUIMHBI: U3YYEHUE METO0JIOTUH MTPOEKTUPOBAHUS WHHOBAI[MOH-
HBIX PEIIEeHUH, MONydeHHEe HABHIKOB MPUMEHEHHUS WHHOBAIMOHHBIX MPAKTHK B OOJIACTH WHXKE-
HEPHBIX PEIICHUH MPAKTHYECKUX 3a7a49 MPOPECCUOHATBHON EATETLHOCTH.

2. ObOPYJIOBAHUE U MATEPHAJIbBI

AnmnaparHble CpeJICTBA: MEPCOHATBHBIN KOMIIBIOTED;

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

VY4eOublii kmacc ocHameH IBM-coBMeCTUMBIMEH KOMIbIOTEpaMH, OOBEAMHEHHBIMH B
JIOKaJIbHYIO ceTh. JIOKanbHas ceTh yueOHOTO Kjacca MMEeT TOCTOSIHHBIN JIOCTYM K ceTu Internet
M0 BBIJCIICHHOW nuHUU. [[ns mpoBeneHus TabOpaTOpHBIX PabOT HEOOXOAMMO CIEMyoIee
mporpaMmmMHoOe oOecrieueHue: oneparmonHas cuctema MS Windows, makeT oUCHBIX MpOTrpaMm
MS Office, maker MS Visual Studio.

3.HAUMEHOBAHHWE NMPAKTUYECKHWX 3AHATHUIA

Ne Tems! | HanmeHoBaHue TeM AUCHUIUIMHBL, UX KpaTkoe | OObeM yacoB N3 Hux
JUCLIUILI coJlepiKaHue IIPAKTUYECKAS
VHBI IIOJITOTOBKA,
4acoB
1 Tema 1. KonnientyanbHbIE U 3

UH(OPMALIMOHHbIE MOJIEI UHHOBAIIMOHHBIX

IIPOEKTOB

DopmaIn30BaHHbIE MOJEIN 3HAHUMN.
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Crtpykrypa undopmanuu. MHTEHCHOHAT U
sKcTeHcroHan. OOBEKTHI U KJ1acChl OOBEKTOB.
Mertoap! uaeHTU(GUKAIUT U KITacCcu(DUKAUT
00BEKTOB.

Tema 2. OHTOIOTUUECKHE MOIETNA
WH(POPMAITMOHHBIX CHCTEM

[Ipouecc co3nanus OHTOJIOTHYECKONH MOJIEIH.
JlexoMno3unus 1 uaeHTU(GUKaLus 00bEKTa.
Knaccudukanms u onmcanue CBOMCTB 0OBEKTA.
Omnpenenenus 3HaUCHUS CBSA3EH 00BEKTA C
JIPYTUMHU 00bEKTaMHU.

Tema 3. OHTONOIMSI IPEACTABIEHUS JAHHBIX U
3HAHWH B MHHOBAIIMOHHBIX PEHICHUSIX

Mertobl npeACTaBICHHS JaHHBIX U 3HAHUH.
CrpykTypa npeacTaBieHus: JaHHBIX U 3HAHU.
Mopenu npeacTaBieHus] JaHHBIX U 3HAHUH.

Tema 4. CemaHTHUECKOE MOJEIUPOBAHUE
JAHHBIX U 3HAHUH B TEXHOJIOTHSX OOJIBIINX
JaHHBIX

dopmanusanus KOHIENTYAIbHOW MOJCIIH.
PensiiimonHoe npeacTaBiieHUE JaHHBIX.
CemanTndeckue TexHonorunu. CeMaHTHUeCcKas
naytuHa. CeMaHTUYECKOE MOJIETMPOBAHUE
JAHHBIX U 3HAHUM B TEXHOJIOTHAX OOJIBIIMX
JTAaHHBIX

Tema 5. UadpacTpyKTypa IpOeKTHPOBAHUS
MHHOBAI[MOHHBIX WHXEHEPHBIX PEIICHUI

TexHOI0rnM HAyYHBIX UCCIETOBAHUM.
WndpactpykTypa HaydHBIX UCCIICIOBAHUM.
Meroanyeckoe o0ecrieueHre NCCiieJOBaHM!IA.
NudpacTpykTypa IpoeKTUPOBAHHUS
MHHOBAIIMOHHBIX WHKEHEPHBIX PEIICHUN

Tema 6. MHCcTpyMeHTanbHOE 0OecrieueHre
OHTOJIOTMYECKOTO MOJICTHPOBAHHSI
UH(POPMALIMOHHBIX CHCTEM

Mammna sorudeckoro BbIBOAa. Pemaktop
oHTosiorud Protégé. IIporpaMMHbie TTPOMYKTHI
KJjlacca Triple store.  [IporpammHuas
peamuzanusi SPARQL-uaTEepdeEiica.

Tema 7. Texuomoruu RDF u OWL

Penakropbl, BU3yanu3aTOpbl U HHCTPYMEHTHI
jormueckoro  BeBoma. RDF/RDFS/OWL.
®opmar RDF/XML

Tema 8. [IpuMeHEHHE OHTOJIOTHYECKUX
Monenei& HWHHOBAITUOHHBIX MPOJAYKTOB




Cuctembl OAACPKKH MPUHATUS PELHICHUH.
OKCMEepTHBIE CUCTEMBI. ba3bl 3HaHUM.
Xpanwnuiia 3HaHui. CrucTeMbl 0OJIBITUX
JTAaHHBIX.

Hroro 24

CTPYKTYPA U COJIEP)KAHUE MPAKTUYECKHUX 3AHATUA

IIpakTnyeckas padora 1. KonnenryanbHble 1 HHPOPMALMOHHBIEC MOIEJIN
MHHOBAIMOHHBIX IIPOEKTOB

Lesas padoThl: PazpaboTaTs MOJETH HHKEHEPHOTO IPOEKTA.
OcHoBBI TEOpUM

JIONOJMHUTENbHBIE MPEUMYIIeCTBa NpU pPadOTEe C CEMAaHTHUYECKHMMM JaHHBIMHU HaéT
MPUMEHEHHUE OHTOJOTUYECKUX CTAHJApPTOB, MO3BOJIIONIMX HE MPOCTO MOIy4aTh MHGOPMAIUIO
U3 pasHbIX MCTOYHHKOB B OJHOM THOKOM M pacumpseMoM ¢(opmaTte, HO M OIMHAKOBO €€
UHTEPIPETUPOBaTh. [IpU OHTONOTMYECKOM MOJEIUPOBAHUM JAHHBIX B CEMaHTHYECKOM
IPEJICTaBICHUN HCIOJb3YIOTCS TIOHATUS M OTHOIIEHHS M3 3apaHee COIJIaCOBAHHOI'O
(ompenenéHHOro KakuM-TO CTaHAApTOM) CIHHCKa MOHSATHH M OTHOIIEHUH, OMMCHIBAIOLIETO
HEKOTOPYIO  MpPEIMETHYI0  00jacTb  MHXKEHepHOW  cdepbl  (MEXaHMKY,  3JIEKTPHUKY,
TETJIOTUIPABINKY, CTPOUTEILCTBO, W T.I.). Hanpumep, onuH pa3 BBOASATCS MOHATHS "Hacoc',
"nmaBnenue" wiaM ''moakiroYeHuUe", M Jajee YHUBEpPCAIbHbIE CCBUIKM Ha TaKWe TMOHITHUS
CTaHJapTHOIO CJIOBaps-Te3aypyca MCIOJIb3YIOTCS BCEMH CTOPOHAMH ISl OMUCAHUS OOBEKTOB,
U3BIIEKAEMBIX U3 PA3HOOOPA3HBIX 0a3 TaHHBIX.

OnToNoruyeckas MoOJeNb IaHHBIX SBJISETCS COCTAaBHOM YAacThl0 CaMUX JaHHBIX —
NOHSATHUSL CTAHJAPTHOIO clloBapsA-Te3aypyca (Tak Has3blBaeMble ''CIpaBOYHBIE JaHHbIE")
UCIIOJIB3YIOTCS JJISl OMUCAHMS CMbICIA U CIIOCOOOB MCIOJIb30BaHUS JAAHHBIX MPU 00paboTKe MX
KaKk KOMIIbIOTEpaMH, Tak M JoAbMHU. Ilpn HE0OXOAMMOCTH YTOYHHMTH CMBICT IMOJyYEHHBIX
JAHHBIX MOXHO W3 3apaHee M3BECTHBIX HCTOYHUKOB (OMOTMOTEK CIPABOYHBIX JAHHBIX) U C
UCIIOJIb30BaHUEM TE€X K€ CTaHJAPTU3MPOBAHHBIX TEXHOJIOTMH W HWHCTPYMEHTOB, KOTOpBIE
UCIIOJIL3YIOTCS /11 OOMEHa JaHHBIMU

OCHOBaHHBIE HA OHTOJOIMYECKOM MOJEIMPOBAHUU HMHTEIPALMOHHBIE CEMAHTHUYECKHE
MOJIEIN JJIi WMHXXEHEPHBIX OOBEKTOB pa3padaThIBAlOTCA Kak Ha OTpacieBOM, TaK U Ha
MEXIyHapOAHOM ypoBHE. COBpEMEHHBIE PELICHHUS 110 MOJAEIMPOBAHUIO JaHHBIX JIETJIU B OCHOBY
HEUTpaJbHOW 10 OTHOIIEHUIO K OTJENbHBIM HWHKEHEPHBIM CHCTEMaM MOJEIH JIaHHBIX
cragaapta ISO 15926 '"Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities" (TOCT-P MCO
15926 "IIpombllsIeHHBIE aBTOMATU3UPOBAHHBIE CUCTEMbI U MHTEerpauus. MHTerpanus JaHHbBIX
KU3HEHHOTO LMKJIAa JJis TepepaldaThIBalOIIMX NPEINpUsTUN, BKIOYas HE(TSHbIE M Tra30BbIC
IIPOU3BOJCTBEHHBIE IPEAIPUITHA").

DTOT cTaHapT OMpelesieT MHKEHEPHYI0 OHTOJOTHIO — OCHOBHBIE THIBI OOBEKTOB U
OTHOILICHH, UCIIONb3YEMBIX NPH TMPEACTaBICHUN HHXCHEPHOH MH(POPMAIUH, YIOPSI0YUBACT
TEPMHUHOJIOTHIO, HCIIOJIb3yeMYyI0 Il €€ OpraHu3alii, a TakkKe OINpeAeseT MNPUHIUIIBI
pacuMpeHusl CTaHAAPTHON TEPMHMHOJIOTMH uepe3 MeXaHu3M (enepupoBaHHBIX OHOIMOTEK
CIPaBOYHBIX JaHHBIX. Cero/iHsd MHOTHE KPYIHbIE KOMIIAHUH YK€ MEePeXOsIT Ha 3TOT CTaHIapT:
kommanuu-wieHsl Norwegian Oil Industry Association, unensl koncopumyma FIATECH,
KpyMHEHIINe MOCTAaBUIMKA WHXUHUPUHTOBOTO IMPOrPaMMHOIO OOECHedeHHs, a TakKe TaKue
poccuiickue koprmopamnuu, kak 'K «Pocatom» u OAO «PocHedTh», H3y4arOT BO3MOXXHOCTHU €T0
UCIIOJIb30BaHU.



Peanuzanus cranmapra ISO 15926 B wactu mpeacTtaBieHUs, XpaHEHUS M JOCTyIa K
JAHHBIM OCHOBaHa Ha WCIIOJIb30BAHUM CEMAHTUYECKUX cTaHaapToB koHcopuuyma W3C: RDF,
OWL u SPARQL.

Hcnonbs3oBanre CEMaHTUYECKUX W OHTOJOTHYECKUX CTAHJIAPTOB IOMOTAeT HaJaJuTh
OOMEH W COIIOCTaBJICHUE [AHHBIX, BBISABICHUE KOJUIM3UM M COTJIACOBAHUE TMPOTHBOPECUMMA.
Juctummaa paboThl ¢ JaHHBIMU TIPH TaKOW CTaHIApPTH3aIUH, SIBISETCS TOpa3lgo MEHee
OOpEMEHUTENTbHON, YeM TIIPH MWHBIX TEXHOJOTUYECKHX PEIICHHSIX, IPeaycMaTpPUBAIOIINX
YHU(UKALWIO MPOrpaMMHBIX CpeACTB M HHTep(eiicoB pabotel. Ilpum npemocTaBieHUH
CEMaHTUYECKHX JIAHHBIX BO3MOXKEH BBIOOP MEXIY COTJIACOBAHHOM «OOIICH» TEPMHHOJIOTHUEH
(OoTpacneBoil OHTONOTHEH) M MPUBBIYHBIMH OTJCIBHBIM YYaCTHHKAM HaOoOpamu TMOHSATHH U
omuparonMMucs Ha Hux Qopmamu oT4y€tHOCcTH. [IpM ATOM B 4YaCTH TEPMHUHOJIOTHH,
npeanucaHHoN (heaepaabHbIMUA WM MYHUITUTATEHBIMA HOPMAaTUBAMHU, KOHTPOJIb UCIIOJIB3YEMBIX
TEPMHUHOB MOXET OBITh TOpa3io Ooyiee JKECTKMM, YeM B 4YacTH, HE OXBauyCHHOM
CTaHJapTHU3aIUEH: KOHTPOJIb MOXHO OYyIEeT OpraHU30BLIBATh HE TOJBKO «TJla3aMU», HO H C
HCIIOJIb30BAaHUEM KOMITBIOTEPOB.

B uvactu KOMMyHUKaluu MEXIy KOMIIBIOTEPAMH CEMAHTUYECKHE M OHTOJIOTMYECKHUE
JIAaHHBIC TPUTOMHBI JJIsI 00paOOTKU WHCTPYMEHTAMH Pa3HOM CTETEHH CIIOKHOCTH, OT ITUPOKO
pactpoCTpaHEHHBIX JIIEKTPOHHBIX TaONUI[ JO CIEIHATU3UPOBAHHBIX T'€OMH()OPMAIIMOHHBIX
CHUCTEM, CHCTEM aBTOMAaTH3allMd TMPOCKTUPOBAHUS WM CHCTEM  HWHBECTULIMOHHOTO
maHupoBaHusi. CeMaHTUYECKHE JaHHbIE C OHTOJOTHYECKOW Pa3METKOM MOTryT TOTOBUTHCS
pa3HBIMH TMPOTPAaMMHBIMH  cpeAcTBaMu. OTKpbITEIE (GOpMaThl JaHHBIX H30aBJISIOT  OT
HEO0OXOIUMOCTH TOJIL30BATHCS IPOrPAMMHBIM 00€CTIEYCHIEM TOJIBKO OT OJHOTO MOCTABIIUKA.

ITocTaHoBKA 3a1a4U K MPaKTHYeCKOi padore 1

1. 3yuuTsb npeasaraeMblii TEOpETUYECKUI MaTepHUall.
2. Pa3zpaboTtarh MOJeTh HHXEHEPHOTO MPOCKTA

3. CocraBuTh HH()OPMAIIMOHHYIO MOJIENb IIPOEKTA.

4. Odopmuts otuet. [IpeacTaBUTh OTYET AJIs 3AIINTHI.

BapuaHThl HHAUBUAYAJIBHBIX 321aHUI
B cooTBercTBMM ¢ yKka3zaHHOW MNpEeaMETHON O0OJACThI0O M KJIACCOM pa3padaThIBaeMOit

CHUCTCMBI pa3pa60TaTb MOJCJIb MHXXCHCPHOI'O IMPOCKTA.

Tabnuma 1.2 — anuBuayanpHbIC 33 JaHUS

No [TpeameTHast 06acTh Knacc cucteMsl
1 Cxkuan MRP

2 [Ipon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpustue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CTpOoUTENIbHOE NPEANPUITHE NC yuera

8 Briciiee yuebHOE 3aBeieHNe NC ynpaBnenus
9 HudpactpykTypa npeanpusTis CIIIIP

10 | AnnaparsHast H”HGPaACTPYKTypa NPeapPUsSTHS DKCIepTHas CUCTeEMa

Conep:xanue oT4yeTa

[To BemMosMHEeHHOW paboTe cocTaBisieTcss oTdeT. OTYET BBIMOJHSACTCS B DJIEKTPOHHOM
Buze. [1o BeIMOMTHEHHOMY OTYETY MPOBOAUTCS 3aIUTa MPAKTUYECKONH PaOOTHI.
OTtder MO NpPaKTHUYECKOH paboTe MODKEH COCTOSITh W3 CIEAYIOIIMX CTPYKTYPHBIX

AJIEMEHTOB:
- TUTYJIBHBIH JIUCT;




- BBOJIHAsI YaCTh;

- OCHOBHAsI YaCTh;

- 3aKJIIOYCHHE (BBIBOJIBI).

BBOI[HaH YacCTb OTYCTA JOJI’KHA BKJIIFOYATh ITYHKTBI:

- YCIIOBHE 33]1a4H;

- IOPAJOK BBINTOJIHCHUS.

- IPOrpaMMHO-aIapaTHBIE CPEJICTBA, UCIIOIB3yEMbIC ITPH BHITIOJIHEHUH PaOOTHI.

BaH_II/ITa OTUCTa II0 3aKJIYacTCd B HNPCABABICHUU NPCHOAABATCIHO IMOJTYYCHHBIX
pe3yabTaToB B BUC (aiiyia M IEMOHCTPAIIMU TIOTYYCHHBIX HAaBBIKOB MPHU OTBETAaX Ha BOMPOCHI
nmpenoaaBaTeiiA.

KoHTpoJibHBIE BONIPOCHI

. UTo Takoe )XKM3HEHHBIN [IUKJI MH)KEHEPHOI0 IpoeKTa’?

. Kak cTpykTypupoBaTh MOJIENb NHKEHEPHOTO IIPOEKTA.

. [IpuBenuTe 3Tarbl pa3paboTKU WHKEHEPHOTO MPOCKTA.

. Kakue stamer Bkmodaet B ce0s moaens XKL 1O cormacao 'OCT 19.102-77?
. UTto BKJIFOYAET B ceOst 3Tan MpeaIpOEKTHOTO UCCIeTOBAHUS ?

. [lepeuncnure pyHKIIMOHANBHBIE TPEOOBAHUS K MH)KEHEPHOMY IPOEKTY.

. [lepeuncnure 3KCIUTyaTaIllMOHHBIE TPEOOBAHUS K MH)KCHEPHOMY ITPOCKTY.

. [lepeuncnure npaBuiia pa3pabOTKH TEXHUYECKOTO 3aJaHUsl.

9. HazoBuTe OCHOBHBIE pa3/ieiibl TEXHUYECKOTO 3aJaHuUS.

10. HazoBuTe 3Tamnsl BEIpaOOTKH TPEOOBAHUH K HHKEHEPHOMY MTPOCKTY.

03N N KW

IIpakTnyeckas padora 2. OHTONOrMYeCKHe MO eTH HHPOPMAIMOHHBIX CHCTEM

Heap padoTbl: HM3y4eHHE METOAOB U CPEACTB OHTOJOTHYECKOTO MOEITHUPOBAHNUS;
IPUMEHEHHUE METOJIOB U CPEICTB OHTOJIOTMUECKOIO MOIEIPOBAHUS.

[IpakTuueckass paboTa HampaBlieHa Ha O3HAKOMJIEHHME C MPOLIECCOM OMHMCAHUS
MH)XEHEPHOTr'0 ITPOEKTa U MOJIyY€HUE HABBIKOB 110 MCIOJIb30BAHUIO OCHOBHBIX METO/IOB aHAIN3a
WHXEHEPHOTO PEIICHHUS.

TpeboBanus K pe3ybTaTaM BHIMIOTHEHHSI PAKTUYECKON PabOTHI:

- HaJIM4Ke ONMHMCAHUS WHKEHEPHOTO MPOEKTa;

- IPOBEJICHUE aHAJIN3a OCYIIECTBUMOCTH BBIIIOJIHEHHUS [TPOEKTA;

- HaJIM4Ke 3aKJIFOUYEHUS O BO3MOKHOCTH peallu3alliy MPOEKTa, COACPKAIIEro SIEMEHTHI
OHTOJIOTMYECKOI0 MOJIETMPOBAaHUS MHHOBALIMOHHOTO IIPOAYKTA.

OcHoBBI TEOpUM

[TonaTne «OHTONOTHA» OBLIO BBEIEHO KaK TePMHH (GMIOCO(UU, M MPUMEHSIOCH B
pa3nMuHBIX 3HauyeHUsX. B cdepe KOMIBIOTEPHBIX HAyK, OHTOJOIMS SBISETCS MOJENbIO
OTMCAHMsI MHUPA, COCTOSIEro U3 Habopa THUIOB, CBOMCTB M B3auMocBsized. [lompasymeBaercs,
YTO OHTOJIOIMUYECKUE MOJIENH JOJKHBI OTHOCUTBCS K pEalIbHOMY MUDY.

B 1990 rony Tom I'pybep (Tom Gruber) BBen cienyromuil TEpMUH: OHTOJIOTHSL — 3TO
onucanue (momo6Hoe GopMaabHON crenudUKAIy MPorpaMMbl) KOHIIENTOB M B3aMMOCBSI3EH,
KOTOpbIEe MOTYT (hOpMalibHO CYILECTBOBATH Il OJHOTO areHTa WM JJs COOOIIecTBa areHTOB.
JlaHHO€E ompezeneHre COOTBETCTBYET MOHATHIO UCIOJIb30BAaHUSI OHTOJOTHH KaK COBOKYMHOCTH
oTpesieIeHni KOHLENTOB, HO Oosiee obmee. Crmyctst Tpu roga, Tom I'pybGep ormerwi, uTo
OHTOJIOTUHM OOBIYHO MPUPABHUBAIOTCA K TAKCOHOMHUYECKHM HEPAPXHAM KJIaCCOB, ONPEACICHUIM
KJIACCOB, HO OHTOJOTMSM HE OrPAaHUYMBAIOTCS JaHHBIMH (OpPMaMH — OHHM TaKXKe He
JVMMHUTUPOBAHbl B KOHCEPBATUBHBIX ONPEIENCHUSX, TO €CTh, ONPEIEICHUIX B TPAJAUIMOHHOM
JIOTHYECKOM CMBICIIE, TEPMUHOJIOTHH 0e3 100aBIeHUs 3HAHUIH O MUDPE».

OHTOJIOTUU COCTOAT U3 CHELYIOLUX KOMNOHEHMOS:

OcoOu.  Ok3eMIUSIppl ~ WJIM  OOBEKTHL.  SIBISIOTCS  HHXKHEYPOBHEBBIMU
KOMITOHEHTaMU OHTOJIOTHH;



Knaccel. AOGcTpakTHBIe TpyNIbl, KOJUIEKIMHM MM HAa0OpH 00BEKTOB. Moryt
IPEJCTABIATh COO0M HAOOpPbI, KOJNIEKLUH, KOHLENTHbI, INPOrpaMMHbIE KJIACChl, THUIIBI
00BEKTOB U TOMY IOJI0OHOE;

ATpuOyTHI. ACIIEKTHI, CBOHCTBA, OCOOCHHOCTH, XapaKTEPUCTHKH WM MapaMeTphl,
KOTOPBIE MOKET UMETh OOBEKT;

OtHomenusi. CpoiicTBa, Oyaronapsi KOTOPBIM KJIacChl WU 0COOM MOTYT OBITh
CBsI3aHBI MEXTY COOOiA;

OyHKIMOHATBHBIE BbIpaXeHHs. KoMIIeKC CTpyKTyp, COOPMHPOBaHHBIX H3
ONPEACICHHBIX OTHOIIEHUMN.

Orpannyenus. PopMalbHO YTBEPXKIEHHOE OIMCAHUE TOrO, KaKUe YCJIOBHS
JIOJIKHBI BBITIOJIHATHCS JUISl BXOAHBIX TaHHBIX;

[IpaBuna. VYTBepxknenus B ¢opme "ecnu-To" (MpeAIIecTBEHHUK-CIEICTBUE),
OMKCHIBAET JIOTUYECKUE BBIBOJBI, KOTOpPbIE MOYKHO U3BJIEYb W3 YTBEPXKACHHUS B
onpeeneHHon hopme;

AkcuoMbl. YTBepxkKAeHHUS (BKIOYash MpaBWiIa) B JIOTUUECKOH (opme, BMeCTe
COCTaBIIAIOIIME OOIIME CBEJEHUS O TOM, YTO OHTOJIOTMSI ONMMCBHIBAET B CBOEH obOiactu
npuMeHeHus. JlaHHoe ompeneneHue OTIMYAeTCd OT CTAHJApPTHOIO IOHUMAaHUs
"akcHMOMBI" TeHEpaTUBHON rpaMMaTHKU U (HOPMAIILHOM JIOTUKH, TaK KaK 371€Ch aKCHOMBI
BKJIIOYAIOT B ce0d HE TOJIBKO KOHCTATUPYIOLUE YTBEPKICHHS, HO U TEOPHIO,
MOJIYYEHHYIO U3 aKCMOMAaTUYECKUX YTBEPKICHHUI;

CoObrtus. IpencraBistor co0oil n3MEHEHUs aTpUOYTOB WIIM OTHOIIECHUH.

I1o ypOBHIO YHUBEPCAIBLHOCTHU BBIACIIAIOT TPHA THUIIA OHTOJIOTUIA:

OHTtonorun BepxHEro ypoBHs (MeTaoHTosoruu). BHe 3aBucMMOCTH OT 3ajau
KOHKpPETHOW MpeAMETHOM 001acTH, OMMCHIBAIOT o0mue noHsTus. [lpumepom Takoi
onrosoruu ciykuT WordNet. J[aHHBI THI OTIMYAETCS HU3KUM YPOBHEM JAETAIBHOCTH,
HanpuMep, MMEIOTCSA JIMIIb ONMCAaHUSA TEPMHHOB Ha ECTECTBEHHOM s3bIke. Takue
ONKCAaHUSI HE MOTYT OBITh MOHATHl MAIIMHOW, MEXIY HUMH 3a(UKCHPOBAHBI TOJIBKO
caMmbl€ MTPOCThIE OTHOILIECHHUS;

Onronorun mnpenMeTHbIX obOnactedl. JlaHHBIH THUI OHTOJIOTMM OIMKCHIBAET
OTHOCHUTEJIBHO OOIIME MOHATHUS Ul 001X 3a4a4. B kakoii-To Mepe, 1aHHbIE OHTOJIOIMH
OTHOCSITCSI K OHTOJIOTUSIM BEPXHETO YPOBHS;

OnTonorun npuiokeHuil. ONUCHIBAIOT MOHATHS, 3aBUCALIME KAK OT MPEIMETHOU
o0nacrtu, Tak U OT pelaeMoi 3a7auu.

Kpome 3TOro, OHTONOTMH pa3NUyaloTCs 110 CTENEHHM BBIPA3HTEIBHOCTH. Bbinemnsercs
CIEAYIOLIUNA CIEKTP:

- KOHTposupyeMsle cioBapi. [IpencTaBisior co0o0il ClIUCOK TEPMHUHOB;

- Te3aypychl. CBA3U MEX/y TEPMUHAMU, TaKU€, KAK CHHOHUMBI;

- HepopManbHas TaKCOHOMMs. SIBHas uepapxus, HO OTCYTCTBYET CTPOroe
HaclieZloBaHue. OK3EMIULIp MOJKIAcca TaKOM OHTOJOIMM HE 0053aTeNbHO SBISIETCA
TaK)Ke IK3EMILIIPOM CylepKiIacca;

- hopmanbHas TakcoHomus. B ornmume oT HedhopManTbHONH TAaKCOHOMHUH, 3]1E€CH
IPUCYTCTBYET CTPOrO€ HACIEIOBAHMUE;

- ¢peiimbl. [IpeacraBnsroT coboii omucaHne KJIaCCOB M MX CBOWCTB;

OnucaHus KJIaccoB MOTYT OBITh ITPEICTABIICHBI:

- C 3aJIaHHBIMHM OI'PAaHUYEHUSIMU HA UX CBOMCTBA;

- C IPOCTBIMU JIOTHYECKUMHU WJIM MaTEMaTUYECKUMH OTPAaHUYEHUSIMU HA CBOMCTBA
Y OTHOILICHUS;

- CO CJIOKHBIMU JIOTUYECKUMH OTHOILIEHUSMH.
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B o6miem citygae, OHTOIOTHS ONMCHIBACTCS CIETYIOIMM HaOOpOM JTaHHBIX:

O=<T R P>, (1)

rae 7 — Habop TEPMUHOB NMPEAMETHON 00IaCcTH;

R — ceMaHTHYECKHU 3HAYNMBbIEC OTHOLLICHHS;

P — onpenenenue GyHKIUN UHTEPIIPETALIIH.

Pa3paboTka OHTONOTMM HA4YMHAETCA C pa3pabOTKH Te3aypyca; OHTOJIOTHS
ABIISIETCS POPMATIbHON TAKCOHOMUEH.

ITocTanoBKa 3a1a4M K NPaKTHYeCKoil padoTte 2

1. U3yunTh npenyaraeMblii TEOPETUUECKUN MaTepHal.

2. CocTaBUTh OHTOJIOTUUYECKYIO MOJIEIb HHKEHEPHOTO MPOEKTA.

3. Ha ocHOBaHUM pe3ynbTaToOB MOJICTHUPOBAHUS MPOBECTH aHATIU3 MIPOLIecca OPraHu3aluu
pa3paboTKu MHHOBAIIMOHHOTO MPOAYyKTa Pe3ynpTaroM aHanmm3a JOKHO SIBUTHCS 3aKIIOYCHHE O
BO3MO>KHOCTH pean3aliy MPOeKTa.

4. Obopmuts otuer. [IpeacTaBUTh OTYET AJIS 3AITUTHL.

BapuaHTbl HHAUBUAYANBHBIX 32IaHUI
B cooTrBeTcTBMM ¢ yKa3aHHOM NpeAMETHOW 00JacThi0O M KIAaccoM pa3zpabaThiBaeMon

CHCTEMBI pa3paboTaTh MOJIENb IPOSKTA U TIPOBECTH BO3MOKHOCTH Pa3pabOTKH MPOEKTA.

Ta6mmma 2.1 — MaauButyanbHbIe 3a1aHUS

No [IpenmerHas 001acTh Kinacc UC

1 Cxkuan MRP

2 [Ipon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusiTue CRM

4 ToproBoe npeanpusiTue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopTtan B2B

7 CrpoutenbHO€ NPEaIpUsITHE NC yuera

8 Briciiee yueOHOe 3aBeieHNe NC ynpaBnenus
9 WudpactpykTypa npeanpusThs CIIIIP

10 | Annaparnas nHGPaCTPYKTypa NpeapUsSTHS DKCIepTHas CUCcTeMa

Conep:xkanue oTyera

[To BeImoNHEHHON paboTe cocraBisgercs oT4eT. OTYET BBIMOJIHSAETCS B AJIEKTPOHHOM
Buje. [1o BeIMONMHEHHOMY OTUYETY MPOBOAMTCS 3aIIMTa IPAKTUYECKOM paboOTHI.

OTuer mO mpaKTUYECKOH padoTe MOKEH COCTOATh M3 CIEAYIOUMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIACT;

- BBOJIHAS 4aCTh: KpPAaTKOE OMHUCAHUE L€l MPOeKTa U MPOESKTHBIX OIrPaHUYECHUH.

BBogHas yacth oTueTa JOJDKHA BKJIIOYATh MYHKTHI:  YCJIOBHE 3aJaud; TOPSIOK
BBITMIOJTHEHUS]; POTPaMMHO-aNapaTHbIE CPENICTBA, UCIIOIb3yeMbI€ IIPU BBIOJTHEHUHN paOOTHI.

- OCHOBHAsI 4YacTh (OMHCaHKe PabOThI).

OcHoBHasi 4YacTh OTYeTa BKIIOYaeT B ceOsd: OMNHCAHWE MOJEIU HHXKEHEPHOIro
IIPOEKTa, HAJIMYME 3aKII0UYEHNS O BO3MOKHOCTH PEaIN3allii IPOEKTa.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIUCOK MCIOJIb30BaHHON JIUTEPATYPBHI.

3ammTa  OTUeTa 3aKIIOYaeTcs B MPEABSBICHUU NPENOJABATENI0  MOJYYSHHBIX
pe3ynbTaTtoB B BHUE (ailyia U JEMOHCTpalMK MOJIYyYEHHBIX HAaBBIKOB IPHU OTBETaX Ha BOIPOCHI
npenoaaBaress.
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KoHnTpoJibHBIE BOIPOCHI

1. TIpennoxwure, KTO OBI MOT' y4acTBOBaTh B (JOPMHPOBAHUU TPCOOBAHMIA IS TIPOEKTA.
OOBsicHUTe, TOYEeMYy IOYTH HEHU30EKHO, 4YTO TpeOoBaHUA, CPOPMYITHPOBAHHBIC PaA3HBIMU
JHULaMH, OyayT IPOTUBOPEUYHBHI.

2. PazpabatsiBaercst mpoekT. OmnpenenuTe OCHOBHBIE ONMOPHBIC TOYKH 3PEHHUsI, KOTOPHIC
H€O6XOI[I/IMO Y4CCTh B CHCI_[I/I(I)I/IKaLII/II/I IMPOCKTA, U MOKAKUTC UX B3aUMOOTHOMICHUS, UCIIOJIb3Ys
IUarpamMmy Mepapxuu TOUeK 3peHUs.

3. CrannmapTHbelii MeTOJ aHanuM3a TPEeOOBAaHWUH HE COOTBETCTBYET TpPEOOBAHUSAM K
MHHOBAIIMOHHOMY MPOAYKTY. UTO BBl JOJIKHBI J€NIaTh B TAKOW CUTYalIUU.

IIpakTnyeckas padora 3. OHTOJIOIMA NPEACTABJICHUS JAHHBIX M 3HAHMI B
MHHOBAIMOHHBIX PeLIeHHUAX

Henp paGorpl: lI3yueHue OHTOJIOTMM NPEACTABICHUS JAHHBIX M 3HAHUH B
MHHOBAIIMOHHBIX PECIICHUAX.

[IpakTuyeckas paboTa HampaBieHa Ha U3yU€HHE OHTOJIOTHM NPEACTABICHUS JaHHBIX U
3HAHWU B MHHOBAIIMOHHBIX PEUICHUSIX.

TpeboBanus Kk pe3yabTaTaM BBHIIIOTHEHUS TPAKTUYECKOI paboThI:

- nHOpPMALlMOHHAs MOJEIb CUCTEMbI JOJDKHA COJACpXkKAaTh OINUCAHHE CYLIHOCTEH U
CBsI3ell MEX1y HUMH, TpesicTaBieHHoro B popmare RDF;

- B 3aBHCHMMOCTH OT BapHaHTa 3aJaHusl MOJENb JaHHBIX JOJDKHA OTOOpaXaTb CBS3U U
XapakTep B3aUMOACUCTBHSA MEXAY KOMIIOHEHTAMHU CHCTEMBI.

OcHoBBI TECOPUH

HedopmanbHo oHTONOTHS TpeacTaBisieT cOO0M HEKOTOpPOE OMHMCaHWE B3IJIsAa HAa MUD
MPUMEHHUTEIHHO K KOHKPETHON OOJAaCTH MHTEPECOB. DTO OMHCAHHWE COCTOUT M3 TEPMUHOB U
IIpaBUJI UCIIOJIb30BAHMS ITUX TEPMUHOB, OTPAHUUYMBAIOIINX UX 3HAYECHUS B pAMKaxX KOHKPETHOU
o0macTH.

Ha ¢opmanbHOM ypoBHE OHTOJIOTHSI - 3TO CHUCTEMa, COCTOsIIAs M3 HaOopa MOHATUN U
Habopa YTBEPKICHUI 00 JTHUX TOHSATHSAX, HA OCHOBE KOTOPBIX MOKHO OIHUCHIBATH KIIACCHI,
OTHONICHHUS, QYHKIIUU U UHIUBU/IBL.

OnHO M3 caMBIX W3BECTHBIX oOIpeneseHuil oHronmoruu aan Tom I'pyOep, 3By4yuT OHO
cnenyromumM oopazom: OHTOIOTHS - 3TO TOYHAS CHEHUPUKAIUS KOHIIENTYaIU3aIiH.

Konuenryanuzauust - 3T0 CTPyKTypa pPEallbHOCTH, pacCMaTpuUBaeMasl HE3aBUCHUMO OT
CJI0OBaps MPEIMETHOM 00JaCTH M KOHKPETHOH CUTYaIlUH.

Hampumep, ecnmu Mbl paccMaTpuBaeM MPOCTYIO MPEIMETHYIO 00JIaCTh, OMUCHIBAIOIIYIO
KyOUKH Ha CTOJIe, TO KOHILIETITyalu3alnnen sBisieTcs Habop BO3MOXKHBIX MOJIOKEHUH KyOMKOB, a
HE KOHKPETHOE UX PACIIOJIOKEHUE B TEKYIIIUH MOMEHT BPEMEHHU.

bonee moznuelt momudukanuen onpenenenus ['pydepa sBISIETCS TaKoe OIpECICHHE:
Ontonoruss — 310 (QopmanpHas crenupuKanus COTJIACOBAaHHOW KoHIenTyamu3anuu. [lon
COTJIACOBAaHHOM KOHIIENTyalIN3aluel oIpa3yMeBaeTCsl, YTO JaHHAsl KOHLENTyalIn3alns HE eCTh
YaCTHOE MHEHHE, a SBJISICTCS OOIIEeH 1 HEKOTOPOU TPYIIITHI JIFOICH.

CdopMynrpoBaHO e11e TO0CTaTOYHO MHOTO pa3HBIX onpeaesieHuid oHTosorun. Hampumep,
Huxkona ['yapuHo omnpezensieT OHTOJIOTHIO CIeaytomuM oopazom: OHTONIOTHS - 3T0 popMabHAas
TEOpPHsI, OTPAHNYHUBAIOLIAS BOBMOKHBIE KOHIENTYAIN3auu MUpa.

HekoTopsie onpeneneHust OTpakaroT Coco0bl, KOTOPEIMHU aBTOPBI CTPOSIT U UCTIONIB3YIOT
OHTOJIOTHH, HampuMmep: OHTOJOTHS - 3TO HEPaApXHUUECKH CTPYKTYPUPOBAHHOE MHOKECTBO
TEPMHHOB, OMHCHIBAIOIIUX MPEAMETHYIO 00IacTh, KOTOPOE MOKET OBITh HCIOJIB30BAHO Kak
UCXOJHAs CTPYKTYpa Juist 0a3bl 3HAHUH.

Conep:xaHue OHTOJIOTHH

OCHOBHBIMU KOMIIOHEHTaMU OHTOJIOTMH MOTYT SIBJISITHCS:

- KJIACCHI (WJTH TTOHSITHS),

- OTHOIICHUS (MJIK CBOMCTBA, aTPUOYTHI),
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- pyHKIINH,

- AKCUOMBI,

- 9K3EMIUTAPHI (UITA UHIUBUIBI).

Krnaccel unmu MOHSATHS UCTHONB3YIOTCS B IMUPOKOM cMbicie. [loHSTHEM MOXET OBITh
mo0asi CyIIHOCTh, O KOTOPOM MOXKET OBITh JaHa Kakas-mubo uHpopmanms. Kimaccel - 310
abCTpaKTHBIE TPYMIbL, KOJJICKIMH WM HAOopbl 00bekTOoB. OHM MOTYT BKIIOYaTh B cels
9K3EMILIAPBL, APYrUe KIACChl, MO0 K€ COYETaHHs U TOro, U Apyroro. Kiaccel B OHTONOTHSIX
OOBIYHO OPraHW30BaHBl B TAKCOHOMHIO - HMEPAPXUUYCCKYIO KIACCH(PUKAIUIO TOHSATHI IO
OTHONIEHMIO BKMoueHus. Hampumep, kinaccsl Myxkunna u JKeHIIMHaA SBISIOTCS MOAKIacCaMu
Ki1acca YenoBek, KOTOPBIM B CBOKO OYEpE/lb BKIIFOUEH B KiIacC Miiekonuraromue.

OTHOLIEHUST TPEACTABISIIOT THI B3aWMOACUCTBUA MEXAY MOHATHUSAMH MpPEeIMETHON
oOmactu. @opmanbHO N -apHbIe OTHOIICHUS ONPEEIIIOTCS KaK MOJIMHOXKECTBO MPOU3BEICHUS N
MHOkecTB: R € C1 x C2 x ... x Cn. IIpumep OunapHoro otHormieHus: - otHomernne YACThb-
LEJIOE. OtHomieHUs1 TOXE€ MOTYT OBITh OPraHM30BaHbBl B TAaKCOHOMHIO TIO BKIIIOYCHUIO;
HalpUMEp, OTHOINEHHUs OBITh OTIOM JUIsi M OBITh MaTephio JJII Ha MHOXECTBE JIIOJAEH
COJIep’KaTcsi B OTHOIIEHUM OBITh POAMTENEM JUIsl, KOTOPOE B CBOIO OYEpEIb COJCPKUTCS B
OTHOIICHUU OBITH TPEKOM _JIISL.

OYHKIUY - 3TO CHEUHATBHBIN Clydall OTHOLIECHHH, B KOTOPBIX N -l 3JIEMEHT OTHOLICHUS
OJIHO3HAYHO oOmpeAensercs n-1 mnpeamecTByrOmmUME 31eMeHTaMu. DopManbHO (QYHKIIUU
ompenenstorcst cnenyromum obpazom: F: Cl1 x C2 x ... x Cn-1 -> Cn. [Ipumepamu
(YHKIIMOHATBHBIX OTHOIICHUW SIBIISIIOTCS OTHOIIEHUS OBITh MATEpPhIO NS HAa MHOMKECTBE
JI0Ael, WIM IIeHa MOJEP>KaHHOTO aBTOMOOWIIS, KOTOpash BBIUMCISETCS B 3aBUCUMOCTU OT
MOJIeTM aBTOMOOWJISI, TaThl U3TOTOBIICHUS U Mpodera.

AKCHOMBI HCIOJIB3YIOTCS, YTOOBI 3alucaTh BBICKa3bIBaHMS, KOTOpPbIE BCErJa MCTUHHBI.
OHu MOryT OBITh BKJIIOYCHBI B OHTOJIOTHIO JUISl Pa3HBIX IEJIel, HampuMep, IJis OmpeaciieHus
KOMIUICKCHBIX OTPAaHUYCHUN Ha 3HAUCHUS aTpUOyTOB, apTyMEHTHI OTHOIICHWH, JUIS MPOBEPKU
KOPPEKTHOCTH HH(OPMALINU, OIMCAHHOM B OHTOJIOTHH, UJIU JIJIs1 BBIBOJA HOBOI MH(OPMAIIHIH.

B kagectBe mpumepa TOro, 4To B paMKaxX OHTOJOTMN MOHUMAETCS IMOJ aKCHOMaMH,
MO>KHO TPUBECTH CIEAYIOIIEE MOJOKEHHE U ero (OpMaIbHYIO 3alUCh Ha A3bIKE MCUYHCIICHUS
MPEANKATOB NEPBOTO MOPSJIKA:

PaGoTHUK, ABIAIOMIUICS PYKOBOIUTEIEM MTPOEKTA, pabOTAET B IPOEKTE.

BBonsitcs mepemennsie E (pabotHuk) u P (pykoBoautens mpoekta). Torma akcmoma
3aIMHChIBACTCS CIAEAYIOUIUM 00pa3oM:

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

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

Ileau co3maHus OHTOJOTMH

B nocneanue roasl pazpaboTka OHTOJIOTUH - SIBHOE (pOpMabHOE ONMHCAHUE TEPMUHOB
IpeIMETHOW 00JacTH M OTHOUICHHH MEXIYy HUMH - NEPeXOAMT U3 MHUpa J1abopaTtopuil mo
HCKYCCTBEHHOMY HHTEJIJIEKTY Ha pabouue CTOJIbl SKCIEPTOB MO MpeaMETHBIM obnactsaMm. Bo
BcemupHOU mayruHe WWW oHTONOrMM cTanu OOBIYHBIM sBIeHHEM. OHTOJOTMH B CETH
BapbUPYIOTCS OT OOJIBIITMX TAKCOHOMMM, KATETOPU3UPYIONTNX BEO-caiThl (Kak Ha caiite Yahoo!),
JI0 KaTeropu3aluii MPoJaBaeMbIX TOBAPOB M MX XapaKTEPUCTHK (KakK Ha caiite Amazon.com). Bo
MHOTUX AUCHMIUIMHAX celyac pa3palaThIBalOTCS CTaHAApPTHBIE OHTOJOTHH, KOTOPBIE MOTYT
HCIIONIb30BAThCS AKCIIEPTAMHU IO MPEIMETHBIM OOJACTSIM NI COBMECTHOTO HCIOJB30BaHUS U
AHHOTUPOBaHMS MH(GOPMAIIMH B CBOCH 00JIacTH.

Hanpumep, B 0061acTit MEIUIIMHBI CO3/IaHbI OOJIBIITUE CTAHIAPTHBIE, CTPYKTYPUPOBAHHBIC
cinoBapu, Takue kak SNOMED wu cemantuyeckas cetb Cuctembl YHUGUIMPOBAHHOTO
Menununckoro S3sika (Unified Medical Language System, UMLS). Takxxe mNOsBISIOTCS
obmupHbIe obmienenessie onTonoruu. Hampumep, [Iporpamma OOH 1o pazsutuio (the United
Nations Development Program) u xommanuss Dun & Bradstreet oObequHuIM ycunus ajs
pazpabotku ontonorun UNSPSC, xotopas mpemocTaBisieT TEPMHUHOJIOTHIO TOBAapOB M YCIIyT
(unspsc.org).

12



OwnTtonorust ompenenser oOUUIl cloBaph AN YYEHBIX, KOTOPHIM HYXHO COBMECTHO
UCIIONIb30BaTh  HMHQOpPMAIMI0 B  MpeAMeTHOM obOmactu. OHa  BKJIIOYAaET  MAIIWHHO-
UHTEpIpeTHpyeMble (HOPMYIUPOBKH OCHOBHBIX MOHSATHI MpeaIMeTHOW 00JacTH M OTHOILEHUS
MEXy HUMH.

[Touemy Bo3HHKaET MOTPEOHOCTH B pa3paboTKe OHTOJOTHU? BOT HEKOTOpHIE MPUYHMHBL,
KOTOpBIEC HUXKE OyIyT pacCCMOTPEHBI TOPOOHEE:

- JUIsl COBMECTHOTO HCIOJIb30BaHUS JIIOJbMHU WJIM NPOTPAMMHBIMU areHTamu OOILEero
MOHUMAHUS CTPYKTYPHI HHPOPMAITUH;

- JUTsl BO3MOYKHOCTH MOBTOPHOI'O MCIOJIb30BAaHUS 3HaHUN B IpeAMETHON 00acTy;

- JUTsl TOTO YTOOBI ClIeNaTh TOMYIICHHS B IPEAMETHOM 00JIacTH SIBHBIMH,

- ISl OT/ICTICHUS 3HAaHUH B TIPEIAMETHOM 00JIACTH OT OTEPATUBHBIX 3HAHUI;

- JUTsl aHaIM3a 3HaHUW B IPEIMETHON 00IacTH.

CoBMecTHOE HCMOJB30BaHUE JIOABMH WM IPOrpaMMHBIMH areHTaMu  OOILero
NOHUMAaHHSI CTPYKTYphl HH(POpPMAIMU SBISETCS OJHOW M3 Hambosee oOMMX IieNieil pa3paboTKu
o"ToJoTMiA. K mpumepy, MyCcTh HECKOJIBKO Pa3IMYHBIX BEO-CAaWTOB cojaepkaT WH(OpMAIHIO 1Mo
MEAWIIMHE WJIA TPEJOCTaBISAIOT HHPOPMAIMIO O IUIATHBIX MEAWIIMHCKUX  yCIyrax,
oraunBaeMbix 4yepe3 MurtepHer. Ecinu 3T BeO-cailTbl COBMECTHO HCIOJB3YIOT M MYOJUKYIOT
ONHY W Ty e 0a30Byl0 OHTOJIOTMIO TEPMHHOB, KOTOPHIMH OHH BCE TMOJB3YIOTCS, TO
KOMIIBIOTEPHBIE areHThl MOTYT W3BJEKaTh HH(MOPMALMI0O M3 OSTHUX PA3IUYHBIX CAaWTOB U
HAKaIllJIMBaTh €e. ATeHThl MOTYT UCIOJh30BaTh HAKOIUICHHYIO WH(OpPMAIIHMIO NJIs OTBETOB Ha
3aMpocCkl NMOJIb30BATENEH WM KaK BXOJHBIE JAHHBIE IS APYTUX MIPUIIOKEHUMN.

ObecrieueHrie BOZMOKHOCTH HCIIOJIB30BAHMS 3HAHUW MPEMETHON 00JIACTH CTalo OJHOM
U3 JBWXKYIIMX CHJI HEJABHErO BCIUIECKA B M3y4YeHMM OHTonorud. Hampumep, mns monenei
MHOTHX Pa3JIMYHBIX MPEAMETHBIX O0yiacTelt HeoOX0aUMO C(HOPMYIHPOBATH MOHSITHE BPEMEHHU.
OTO MNpEeICTaBIE€HWE BKIIOYAET IOHATUE BPEMEHHBIX HMHTEPBAJIOB, MOMEHTOB BpPEMEHH,
OTHOCHUTEIILHBIX MEp BpeMeHH u T.A. Eciu o/Ha Tpymma yueHbIX AeTaabHO pa3paboTaeT TaKyro
OHTOJIOTHIO, TO JPYrH€ MOTYT IPOCTO IOBTOPHO HCIIOJIB30BaTh €€ B CBOMX IPEIMETHBIX
obnactsx. Kpome Toro, ecnmm HaM HYXHO CO3/1aTh OOJIBIIYI0 OHTOJOTHIO, MBI MOXKEM
UHTETPUPOBATh HECKOJIBKO CYIIECTBYIOIIMX OHTOJIOTHI, OIMHUCHIBAIOIIMX YacTU OOJbIION
npeaMeTHO oOmacth. MBI Takke MOXKEM IMOBTOPHO HCIOIB30BaTh OCHOBHYIO OHTOJIOTHIO,
takyto kak UNSPSC, u pacmmpuTs ee 1)1 ONMcaHusi HHTEPECYIOIel Hac IPeIMETHON 00J1acTH.

Coznanue SIBHBIX JIOMYIICHUN B IPEIMETHOW 00JacTH, JIeXKAIIUX B OCHOBE pealM3alllH,
JTa€T BO3MOXKHOCTh JIETKO HW3MEHUTh 3TH JOMYIIEHUS NPH H3MEHEHUM HAIlMX 3HAaHUA O
npenMeTHo obmacth. JKecTkoe KOOUpPOBAaHUE TMPEANOIOKEHHH O MHpPE Ha S3bIKE
IPOrpaMMHUPOBaHUS MPHUBOJUT K TOMY, YTO 3TH IPEANOJI0KEHHUS HE TOJIBKO CJIOKHO HANTH U
MOHTh, HO M TaKXE CIOXKHO W3MEHHUTh, OCOOECHHO Hemporpammucty. Kpome Toro, siBHbIC
cnenuduKaluy 3HaHUN B MPEAMETHOM 00JIacTH MOJIe3HBI AJIsi HOBBIX MOJIb30BaTeNIel, KOTOPhIE
JOJIKHBI Y3HATH 3HAUEHUSI TEPMUHOB MPEIMETHON 00IaCTH.

Otnenenne 3HAHUW TIPEAMETHOM 00JIACTH OT OIEPATUBHBIX 3HAHWUW - 3TO €IIe OANH
BapHaHT OOIIEr0 MPUMEHEHHUS] OHTOJIOTH. MBI MOXXEM OMHCcaTh 3aAady KOH(UTYpHUpPOBAHUS
IPOJYKTa U3 €ro KOMIIOHEHTOB B COOTBETCTBUU C TpeOyemoil crnenudukanueil U BHEIPUTH
nporpaMmy, KOTopas JenaeT 3Ty KOH(UTypaluilo HE3aBUCUMOW OT MPOJAYKTAa U CaMHX
KoMIoHeHTOB. [locie 3Toro ™Mbl MOXeM pa3paboTaTh OHTOJIOTHIO KOMIIOHEHTOB U
XapakTepucTuKk DBM U NPUMEHUTH STOT aNTOPUTM ISl KOH(PUTYPUPOBAHHS HECTAHIIAPTHHIX
OBM. M#I Takke MOXEM HCIOIb30BaTh TOT K€ aJTOPUTM Uil KOH(PHUTypupoBaHUS JTHU(TOB,
€CJIM MBI TIPEJOCTABUM €My OHTOJIOTHIO KOMIIOHEHTOB JTU(TA.

AHanmu3 3HaHWN B TMPEIMETHOM 00JIaCTM BO3MOXKEH, KOTJIa MMEETCS JeKIapaTHBHAs
cneurukanus TepMUHOB. DOpManbHBI aHaIM3 TEPMHHOB YPE3BBIYAMHO IIEHEH Kak IpH
MONBITKE TOBTOPHOTO UCIOJIB30BAHNUS CYIIECTBYOIIUX OHTOJIOIHI, TaK U MPU UX PACIINPEHUU.

YacTo oHTOJIOTHS TIPEIMETHON 00jacTu cama o cebe He sBisercs 1enpo. PazpaboTka
OHTOJIOTMM CpPOJHM OIpENEelIeHHI0 Habopa MAaHHBIX M MX CTPYKTYPBI JUIsl MCHOJB30BaHUS
JpYrUMU TporpaMMaMu. MeToasl pelieHus 3aiad, JOMEHHO-HE3aBUCHUMBbIC MPHUIIOKEHUS U
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IIpOrpaMMHBIC AarcHTbl HCIIOJIB3YIOT B KadC€CTBC JAHHBIX OHTOJOIMHM H 0a3ml 3H3HHI>1,
MOCTPOCHHBIC HA OCHOBC 3TUX OHTOJIOTHH.

ITocTaHoBKA 3a1a4H K MPaKTH4YeCKOH padore 3

1. M3yunte npenaraeMblii TEOpETUUECKUI MaTepHall.

2. Pa3paboraiite nHPOPMAITMOHHYIO MOJIEIB /sl BRIOPAHHOTO WHKEHEPHOTO MPOEKTA.

3. ITocTpoiite MosieIb NPEACTABICHUS JAHHBIX.

4. CoctaBpTe OTYET, BKIIOYAIONIMKA MOJEIb MPEICTABICHUSA [aHHBIX, OIHCAHHUE
KOMITIOHEHTOB CHUCTEMBI, IIOTOKOB JIAHHBIX, XPAHIIIUII U BHEITHUX 00beKTOB. [IpeacraBpTe oTUET
0 MPaKTU4YeCcKol padoTe ISl 3aIUTHI.

BapuaHThl HHAUBUAYAJIBbHBIX 321aHUHI

B cooTtBeTcTBUM ¢ yKa3aHHOW MPEAMETHON 00JACThIO M KJIACCOM pa3padaThIBAEMOTO
IMPOCKTA HOCTpOfITe MOZACIIbL MPCACTABJICHUA NAHHBIX, BKJIFOYAasA BO3MOKHBIC BSaHMOﬂeﬁCTBHH

MEXIy KOMITIOHEHTAMH CHCTEMBI.
Tabnuma 3.2 — nnuBuayanpHbIC 33 JaHUS

No [IpenmerHas 001acTh Kinacc UC

1 Cxkuan MRP

2 [Ipon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpustue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CrpoutenbHOE NpEeanpUsITHE NC yuera

8 Briciiee yueOHOe 3aBeieHNe NC ynpaBnenus
9 WudpactpykTypa npeanpusThs CIIIIP

10 | Annaparsast ntHGPaCTPYKTypa NPeapUsSTHS DKCIepTHasl CUCTEMa

Conep:xanue oT4yeTa

[To BemMoMHEHHOW paboTe cocTaBisieTcss oTdeT. OTYET BBIMOJHACTCS B DJIEKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUYETY MTPOBOAMTCS 3aIIUTA MTPAKTHYECKON paOOTHI.

OTder TO NpPaKTHUYECKOH paboTe MODKEH COCTOSITh W3 CIEAYIOIIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIH JIUCT;

- BBOJTHAS YaCTh;

- OCHOBHAas 4acTh (omucaHue padoThl): MOJCIb MPEJACTABICHUS JaHHBIX;

- 3aKJTFOYCHHE (BBIBOIBI).

BBoaHas yacTh oTueTa OJIKHA BKIIOYATh MYHKTHI:

- YCIIOBUE 3a]1a4u;

- TIOPSIIOK BBIMOJTHEHHUS.

- MPOTPAMMHO-AMIAPaTHBIE CPEICTBA, HCIIOIH3yEMbIE TIPU BHITIOTHEHUH PAaOOTHI.

3amuTa oTYeTa MO MPaKTUUYECKON paboTe 3aKifoyaeTcs B MPEAbSIBICHUN MIPENOJaBaTelto
MOJTYyYEHHBIX PE3yJabTaTOB B BHJE (haiija U JIEMOHCTPAIMH MMOJTYYCHHBIX HABBHIKOB IIPH OTBETAaX
Ha BOIIPOCHI MPEMNOo1aBaTesl.

KoHTposabHbIe BOnpockl

1. JlaiiTe onpenesieHNEe MOHATHIO «MOJIENIb IIPEACTABICHUS JaHHBIX.

2. Kakue Tunsl CBSI3U MOT'yT IPUCYTCTBOBATh B pEISLIMOHHBIX B/1?

3. JlaiiTe onpenesieHre NOHATHIO ITIOTOK JaHHBIX.

4. Kakue THUIbI B3aMMOAEUCTBHUS MIPEACTABIEHBI MEXy KOMIIOHEHTAMU CUCTEMBI?
5. MaiiTe onpeneneHue MOHITHIO KJlacc, 00BEKT Kiacca, CYITHOCTh

6. KeM u [u1s yero Mo>xer OBbITh UCIOJIB30BaHA MOJIEIIH JAHHBIX ?

14




IIpakTnyeckas padora 4. CeMaHTHYeCKOe MOACJIMPOBAHNE JAHHBIX H 3HAHUH B
TEXHOJIOTUSIX 00JIBLIIMX JAHHBIX

Heas padorsl: V3yueHre METOOJOTMU CEMAaHTUYECKOrO0 MOJICTUPOBAHUS JaHHBIX.
[TonydeHre HaBBIKOB IO IPHMEHEHHIO METOJOJIOTHH Ui pa3paboTKH HH(GOPMAIHOHHOTO
o0ecreyeHus MPOeKTa.

[IpakTuueckass paboTa HampaBlieHa Ha O3HAKOMIICHHE C OCHOBHBIMH ITOHSATHSIMH
MCTOHOJIOTUN CCMAHTHYCCKOI'0 MOACIINPOBAHUSA NAHHBIX, ITOJTYYCHHUC HABBIKOB IO MPUMCHCHUTIO
IAaHHBIX TOHATHH TIpH pa3padOTKe MPOEKTa, M3YYCHHE METOAOB  IPOCKTUPOBAHMSI
I/IH(I)OpMaL[I/IOHHOFO oOecreyeHns] CUCTEMBI.

TpeboBaHus K pe3ysbTaTaM BBIIOJTHEHHUS IPAKTHYECKON pabOTHI:

HOCTpOI/ITB CCMAHTHYCCKYIO MOJCIIL TMPCACTABJICHUA JAaHHBIX, MNPCACTaABUTL U
000CHOBAaTh PE3yJIbTAThl MOACTUPOBAHHSL.

OcHoBBI TECOPUH

B mnpoexkTupoBaHWHM OHTOJIOTMI YCJIOBHO MOXHO BBIJEIUTh JBa HANPABICHUS, 10
HEKOTOPOTO0 BPEMEHM pa3BHUBABIIMXCSA OTAEIbHO. IlepBoe CBs3aHO C TPEACTaBIECHUEM
OHTOJIOTMM KakK (hOpMajbHOW CHUCTEMBbI, OCHOBAaHHOM Ha MaTEeMaTHYECKH TOYHBIX aKCHOMaX.
Bropoe nHampasiieHHE pa3BUBAIOCH B PAMKAaX KOMIIBIOTEPHOW JIMHIBUCTUKM W KOTHUTHBHOU
HayKH. TaM owromnoms IOHUMANIACH KAaK CUCTEMA aOCTPAKTHBIX MOHSATHH, CYHIECTBYIOIIUX TOJBKO B
CO3HAHUH YeJIOBEKa, KOTOPAsi MOXKET OBITh BBIPAKEHA HA €CTECTBEHHOM SI3bIKE (MIJIM CpPEeICTBAMU
KaKON-TO JpYyrol cucTeMbl CUMBOJIOB). [Ipm »TOM OOBIUHO HE AeNaeTcs MPEANOJIOKEHHH O
TOYHOCTH WJIM HENPOTUBOPEYUBOCTH TAKON CHCTEMBI.

Takum oOpa3om, CyImIeCTBYeT JBa albTEPHATUBHBIX IMOAXOJAa K CO3JMAHHUIO H
uccienoBanuio oHTosiorui. [lepBriii (popManbHBIN) OCHOBaH Ha JIOTHKE (ITPEAMKATOB MEPBOTO
MOpsKA, JECKPHUIITUBHON, MOJANbHOW W T.I.). BTOpoil (JIMHIBUCTHYECKWI) OCHOBaH Ha
U3YYEHUU ECTECTBEHHOIO $3bIKa (B YaCTHOCTH, CEMaHTHMKH) M IOCTPOCHHHM OHTOJOTHM Ha
OOJBIINX TEKCTOBBIX MAaCCUBAaX, TaK Ha3bIBAEMBIX KOPITyCaXx.

B Hacrosiiiee Bpemsi TaHHBIE MOAXOAbl TECHO B3aUMOJECUCTBYIOT. MIET nomec CBSIZEHM,
MO3BOJISAIOMINX KOMOMHHPOBATH COOTBETCTBYIOIIKME METObl. [l03TOMY MHOrIa OBIBAET CIIOKHO
OTJICIUTh JIEKCUYECKHE OHTOJIOTUU C dJieMEHTaMH (hOpMajbHBIX aKCHOMATHK OT JIOTHYECKHX
CHCTEM C BKIIFOUEHUSIMU JTUHTBUCTUUECKUX 3HAHUM.

He3aBucruMo OT pasinvyYHBIX TOAXOJOB MOXHO BBIIEIUTH 3 OCHOBHBIX IPUHIMUIIA
KJIaccu(pUKAUU OHTOJIOTUH:

- 1o cTeneHu (HopManbHOCTH;

- 110 HAMOJIHEHUIO, COIEP)KUMOMY;

- 110 LEJIU CO3JaHusl.

PaccMoTpuM COOTBETCTBYIOUIHE KIIaCCU(UKALIUY 110 TIOPSIIKY.

Knaccupurkauus mo crenenu popmaabHocTH. ""CriekTp OHTOI0THIA"

OObIYHO JIOAM ¥ KOMITBIOTEPHBIE areHTbl (IIPOrpaMMbl) HMMEIOT HEKOTOpOe
NPEACTABICHUE O 3HAYEHUSAX TEpMUHOB. lIporpamMMHbIe areHTbl MHOrJa MPEIOCTABISIOT
crienuUKaIUI0 BXOJHBIX U BBIXOJHBIX JAaHHBIX, KOTOPHIC TAK)KE MOTYT OBITh MCIIOJIB30BaHbI KaK
cneunguiauna rporpamme. CXOJTHBIM 0OPa30M OHTOJIOTMHM MOTYT OBITh MPUMEHEHBI, YTOOBI MPEIOCTaBUTh
KOHKPETHYIO CIeNu(UKAINI0 WMEH TEPMHUHOB M 3HAYCHH TEPMHHOB. B pamkax 3Toro
NOHUMAaHUA (T/I€ OHTOJIOTHS SBJSeTCs creur(uKanel KOHIENTYaTbHON MOJCIU - ronerryamsaum)
CYIIECTBYET MPOCTOp AJis Bapuaruii. OTOeNbHbIE BUABI OHTOJIOTUNA MOTYT OBITH MPEICTABICHBI
KAaK TOYKH Ha CIIEKTPE B 3aBUCUMOCTH OT JAETAJIEU UX peaIn3aliu.
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Fatanork Ha ocHoee |0

Cnogapy TEPMMHOE
P P Tesaypychl.

He thopMansHble OTHoWweEHKWE “Beiwe-Huxe:s

TAKCOHOMIAK

PopMansHele
TAKCOHOMIK

PopManeHele
3K3ENMNNApPEI
{CBOWCTER HA OCHOEE
thpeMoE
{JrpaHU-eHMA Ha
SHAYEHKA

A3 BHHKTUMEHEIE KNACCEI,

{JBpaTHEIE CEOMCTES
MNpoU3EDNEHEIE NOMMHECKME

OrpaH<eERIA

Puc. 2.1. Cnektp onrtonoruil. Kocas depra pa3nenser CUCTEMbI, MPEAOCTABISAIOIINE
"4eTIOBEKO-TIOHATHBIC" (BBIIIE YePThl) U ""MAITUHO-MTOHATHBIE" (HIKE YEPThI) OMIMCAHUS

Ha pucynke n3o0paxeH Tak Ha3bIBA€MbI CIIEKTP OHTOJIOTHUM 1O CTETIEHH (POPMaTLHOCTH
MPEACTABICHUS, UCTIOIB30BAHUIO TEX WM MHBIX CHHTAaKCHUUYECKHX KOHCTpykiui. Kaxmas Touka
COOTBETCTBYET HAJIMUYMIO HEKOTOPHIX KIIIOUEBBIX CTPYKTYP B OHTOJIOTUH, OTJIMYAIOMIUX €€ OT
JIpyrux Touek Ha crekrtpe. Kocas uepra yciliOBHO OTHAEISET OHTOJOTUMHU OT APYTHUX PECYPCOB,
MMEIOLINX OHTOJIOTHYECKUI XapaKTep.

IlepBoii TOuke Ha CIEKTPE COOTBETCTBYET KOHMIPOIUPYEMbLIL C106aPD, T.€. KOHEUHBIN
CIIUCOK TEPMHMHOB (IIPOCTEHIIMM IMPUMEPOM SIBJISETCSI KAaTajor Ha OCHOBE MACHTU(PHUKATOPOB).
Karanoru npencraBisitoT TOUHYIO (HE MHOTO3HAa4HYI0) MHTEpIpeTanuo TepMuHoB. Hanpumep,
KaKJIbIM pa3, CChUIAasICh HA TEPMUH "MammHa'", Mbl OyIeM UCIOJIB30BaTh OJTHO M TO K€ 3HaUCHUE
(cooTBeTcTBYIOIIEE HEKOTOpoMy ID B croBape), BHE 3aBUCUMOCTH OT TOTO, O YeM HJET peyb B
KOHTEKCTE: 0 "cTupabHON MaruHe", "aBromoOusie" win "rocy1apcTBEHHOM MamiHe".

Jpyroii cnenudukanyeii OHTOJIOTHH MOXXET OBITh 2710ccapuil, PEICTABISAIOMNNA cO00H
CIMCOK TEPMHUHOB C HUX 3HAUEHHUSMHU. 3HAYCHMsI ONMUCHIBAIOTCS B BHJIE KOMMEHTapueB Ha
€CTECTBEHHOM S3bIKE. DTO JaeT 0oJblie HHPOPMALUY, TOCKOJIBKY JIFOJIU MOTYT IIPOYECTh TaKOU
KOMMEHTapuid M TIOHATH CMBICH TepMuHA. VHTeprnperanuu TEpPMHUHOB MOTYT OBITh
MHOTO3HAYHBIMU. [JI0OCCapuu HEMPUTOIHBI AJISi aBTOMATHYECKOW OOpabOTKH MpOTrpaMMHBIMU
areHTaMH, HO MOKHO, KaK M paHee, IPUCBOUTh TepMuHaM [D.

Te3zaypycel HeCYT NONOIHUTEIBHYIO CEMAHTHUKY, ONPEIEINSs CBA3M MEXAY TEpMUHAMHU.
OTHoleHUs, CBOWCTBEHHBIE [UIsl TE3aypyCOB: CHUHOHHUMUS, uepapxuyeckoe OmHouleHue W
acconuanus. PanHue nepapxuu TEPMHUHOB, MosiBUBIIMECS B CeTH, ONpEAesii TEPMUHBI Yepe3
omepanu 0000meHnus u yrouyHeHus. Yahoo, HampumMep, BBella HEOOJBIIOE YHUCIO KAaTEropuid
BEPXHETO YpPOBHS, TaKUX, KaK " mpeameTsl ofex bl ". 3areM " miatbe " onpeaensyioch Kak BH]L
(cxeHcKOM) omexnapl. SIBHas mepapxuss Yahoo HE COOTBETCTBOBaJia B TOYHOCTH (hOPMaJIbHBIM
cBoiictBam mepapxuueckoro otHomeHus [IOJIKJIACC-KJIACC. B Takux uepapxusix MOKET
BCTPETUTHCA CHUTYalUsi, B KOTOPOWM JK3EMIUISp KJacca-MOTOMKa HE SBISETCA 3K3EMIUIIPOM
KJjacca-npenka. Hampumep, obmast kareropus " mpeaMeTsl 0exkabl " UMeeT MoJAKaTeroputo "
KeHckue " (KoTopasi JojkHa Oblia O 60Jiee TOYHO HA3bIBATHCS " KEHCKUE MPEAMETHI OJEKIbI
"), a 3Ta KaTeropus, B CBOIO OYEpPE/b, BKIIOUAET MOAKATEropuu " akceccyapsl " U " miuatebs ".
SlcHo, uTO akceccyapbl, Hampumep " Opomm ", HE SIBISIOTCS NMpPEeAMETaMU OJCKIbI. 37eCh HE
BbITIOJIHsIeTCs BaxkHOE cBOMCTBO oTHOMIEHUS [IOIKJIACC-KJIACC - TpaH3UTUBHOCTb.
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Hanee cnenyer Touka ¢hopmanvuvle maxcoHomuu. ITa Pa3HOBUIHOCTh OHTOJIOTMH
BKItouaeT Tounoe omnpenenenne otHorenus [10KIIACC-KJIACC (o6o3HauaemMoro Kak isA ).
B Takux cucremax cTporo coOIIOAaeTcs mpaH3umueHocnms OTHOLLIEHUS 1SA: ecliu A sBISeTCS
MOJKJIaccOM Kiiacca B, To kaxaplil mojkiace Kiacca A Takxe sIBJSeTCs MOJAKIaccoM Kiacca B.
Crporas uepapxusi KjJaccoB HeoOXOJuMa IMPH HCIOJIb30BAHUM HACJIEOBAHMS JUISl TPOLIEAYPHI
JIOTUYECKOTO BBIBOJIA.

Crnenyronjasi TOYKa CIEKTpa - HajJM4he B OHTOJIOTMYECKOH cucTemMe (opManbHOIO
orHomenuss DK3EMIIIAP-KJIACC (o6o3nauaemoro kak islnstanceOf ). Hekotopsie
KJIacCU(UKALMU BKJIIOYAIOT TOJILKO HMMEHA KJIACCOB, JIPYrHMe COJep)KaT Ha HU)KHEM YPOBHE
sk3eMIuIsipel  (uHauBUIbl). s otHomenus OK3EMIUIAP-KIIACC BeimosiHsieTcss  Tak
Ha3bIBaeMas "HacJaeayeMOCTh'" BIOJIb OTHOIICHHS 1SA: eciu A sSBIsieTCS MOAKIaccOM Kiacca B,
TO KaXKABIM SK3eMIULIp Kiacca A Takxke sBIsSeTcs dK3emiursipoMm kiacca B. Iloatomy B
MPUBEJICHHOM BbIIIe TpuMepe " Opormm " He MOryT OBITh TIOMEIICHBI B HEpapXuud HUXKE "
npeAMeT OACKIbl ", Maxke B MOJAKATETOpHIO " >KEHCKHWE MpPEeIMEThl OJekAbl ", WJIM CTaTh
3K3EMIUISIPOM 3TOM KaTeropuHu.

Jlanmee cpeny CTPYKTYPHBIX DJIEMEHTOB MOSBISIOTCS C1ombl. 371eCh KIACChl (MHOTIA MX
Ha3BIBAIOT (petimamu ) MOTYT UMETh HHPOPMALIHIO O cgoticmeax (ciomax). Hanmpumep, kimace "
mpeaIMeT OJeXabl " MOXET MMeTh cBoiictBa " meHa ", " cmeman u3 ". CBoiicTBa OBIBAIOT
0COOEHHO TMOJIE3HBIMU, KOTJia OHH OTPEeNIEHbl Ha BEPXHUX YPOBHAX MEPApXUM U HACIEAYIOTCS
noakiaccamu. Tak, B MOTpeOUTENBCKOM Hepapxuu Kiace " mpoayKT " MOKET UMETh CBOWCTBO "
1eHa ", KOTOpoe MoJIy4yaT BCE €ro MOAKIIACCHI.

Bonbiieit BBIpa3UTENBHOCTHIO O0JIAJAIOT OHTOJOTHH, BKIIIOYAIONIUNE OTPAHWYCHHUS Ha
00J1acTh 3HAYCHWI CBOMCTB. 3HAYECHHS CBOWCTB OEpyTCS M3 HEKOTOPOTO MPEIOIpPEaesIEHHOTO
MHOKECTBa (IIeNIbIe YHWCJIa, CUMBOJIbHBIE KOHCTAHTHI) WM M3 TOJMHOXKECTBA KOHIICTITOB
OHTOJIOTHH (MHOKECTBO IK3EMILUIIPOB JAHHOIO Kjacca, MHOXKECTBO KJIaccoB). MOXHO BBECTH
JIOTIOJIHUTEIbHBIE OTPAaHWYEHUsT HA TO, YTO MOXET 3aloJIHATh CBOMCTBO. Hampumep, s
cBoiicTBa " ciaemaH w3 " kimacca " mpeaMeT OAEKIbl " 3HAYEHHs] MOTYT OBITh OTPAaHUYCHBI
’K3eMIUIIpamMu Kiacca " mMatepuan ". JIerko yBHIeTh MpOOJIEMBbI, KOTOPBIE MOTYT BOSHUKHYTH B
3TOM cJly4ae MpHU HUCMHOJIb30BAHUU HECTporoil TakcoHomuu. Ecnu " nyxu " - moToMok kiacca "
npeaAMET OJCK/IbI "', TO OH yHacleayeT CBOMCTBO " cienan u3 " BMeCTe ¢ OTpaHUYEHHEM Ha €ro
3HaveHus ("' marepuan ").

B memom ¢ HEoOXOMUMOCTBIO OMHCHIBATH OoJiee CIIOXKHBIE (DaKThl BBIPA3UTEIbHBIC
CpencTBa OHTOJOTUM (M €€ CTPYKTypa) YCIOXHAIOTCSA. Hampumep, MokeT moTpeOdoBaThCs
3aMOJHATh 3HA4YCHHE KakKoro-mubo CBOMCTBA JK3EMIUIApA, HCIONB3YyS MaTeMaTUYeCKOoe
BbIpaXXCHHE, OCHOBAHHOE HA 3HAYEHUSX JAPYTUX CBOMCTB JAHHOTO 3K3EMIUISpA WM 3HAYEHHSIX
CBOMCTB JIPYTHX AK3EMILIIPOB. MHOTHE OHTOJIOTUU TIO3BOJIIIOT OOBSBIATEH JABa U OoJiee Kiacca
JTU3BIOHKTUBHBIMU  (HENEPECeKaIUMuUcs). OTO O03HayaeT, YTO Yy JIaHHBIX KJIAaCCOB HeE
CYIIECTBYET OOIINX IK3EMILISPOB.

HekoTopsie sS3bIKM ONUcaHUsI OHTOJIOTUI MMO3BOJISIIOT JI€JIaTh MPOU3BOJIbHBIE JTOTHUYECKHE
YTBEPKJICHHS O KOHILIETITAX - AKCUOMbL.

A3piku ommcanus oHTOJOTHM, Takue kak CycL m Ontolingua, mo3BonstoT GpukcupoBaTh
YTBEP)KICHHS Ha sI3bIKE JIOTMKH MpeIuKaToB nepBoro nopsaka (FOL).

Knaccupukauus mo uesm co3aaHus

B pamkax 3Toif KimaccHU(UKalMU BBICISIOT 4 YPOBHS: OHTOJIOTHS IPEICTABICHHS,
OHTOJIOTHS BEPXHETO YPOBHS, OHTOJIOTHSI IPEAMETHOI 00J1acTH U MPUKJIIAAHAs OHTOJIOTHSI.
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OHTonorumn KOHL|enTyanusauus
I'Ipe,EI,CTaB.I'IEHMFI it;[:lh“ﬂ:ﬂMSMOB npencTaBneHns

NOBTOPHO UCNoNb3yeman B

OHTONnorMu pasHbIX NpeaMeTHLIX 0BnacTsx

BepXHEero ypoBHS

NOBTOPHO UCnonb3yemas BHYTPW

OwTonoruu npeAMeTHbIX) 0AHOWN npeameTHOW obnacTi

obnacTtein

HET BOSMOXHOCTWN NOBTOPHO

[puknagHble
ncnone3oBaTh

OHTOJTOTHK

Puc. 2.2. Knaccuduxanus OHTOIOTHI 110 L€ CO3/1aHUS

OnToJi0rUs NIpeacTaBJICHUA

Llenp ee co3maHust - omucarbh O0JACTh TMPEACTABICHHUS 3HAHUM, CO3AaTh SI3BIK IS
crienuKauyu APYTUX OHTOJOTUH Oosiee HU3KUX ypoBHEH. [Ipumep: onucaHue MOHATHN S3bIKA
OWL cpenctBamu RDF / RDFS. B naHHOM oOmnuMcaHuM ONpPEAENSIOTCS TaKue IMOHSTHA, Kak

nn nn nn nn

"knacc", "oTHomeHue", "orpaHnueHre Ha 3HaUeHUe cBoicTBa", "moMen", "auamna3on" u T.0.

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. Ontonorus npeacrtaBieHus s si3pika OWL
OHTOJI0THSI BEPXHEr0 YPOBHSA
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Ee Ha3naueHue - B CO3JaHUU €IMHON "MPaBHIIBHON" OHTOJIOTHH, (PUKCUPYIOIIEH 3HAHUA,
oOmre s HECKOJIBKUX IMPEeIMETHBIX 00JacTeil, U B MHOTOKPAaTHOM HCIOJIb30BaHUU JTaHHON
OHTOJIOTHH. CyIIECTBYET HECKOJIBKO KPYIHBIX OHTOJOTMA BEPXHETO YPOBHS: cye, noics, suvo,
onronorus JIxona CoBbl (J.Sowa) u npyrue. Ho B menoM TOMBITKA CO3/1aTh OHTOJOTHIO
BEPXHETO YPOBHS Ha BCE CIy4Yad ’KM3HU IOKAa HE MPUBEIN K 0KUAAEMBIM pe3ysibTaraM. MHorue
OHTOJIOTMM BEPXHETO YPOBHS MOXOXH JAPYr Ha apyra. OHU conepKaT OAHU U T€ K€ KOHIICTHL:
CYILIHOCTb, SIBIEHUE, Mpolecc, OOBEKT, POjb, MPOCTPAHCTBO, BpeMs, MaTepus, COOBITHE,
JIEUCTBHUE U T.II.

Entity

Subclass-0f
—>

Physical [€——-299" ___| apstract

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

Puc. 2.4. Bepxuuii ypoBeHb uepapxuu ontosnoruu SUMO

OnToJI0THSI IPEIMETHOM 00J1aCTH

Jlpyroe Ha3BaHue - OHTOJIOTUS JoMeHa. Ha3HaueHue cxoxe ¢ Ha3HAY€HUEM OHTOJIOTMU
BEPXHEro0 YpOBHs, HO OOJacCTh MHTEpeca OrpaHMYCHa OJHOW NpEeAMETHOW 001acThio (T.H.
JIOMEHOM), HampHuMep, aBHAallMs, MEIUIMHA, KYIbTypa, AUCTAaHIMOHHOE oOyueHue, MHTepHET-
TexHOJNOTUH. OHTONOTHS TpeAMETHOW ob6nacTu 0000mIaeT MOHATHS, HUCIONB3YIOIIMECS B
HEKOTOPBIX 3a/ladax JOMEHa, abCTparupysch OT camMHuX 3ajad (Tak, OHTOJIOTHS aBTOMOOWJICH
HE3aBUCHMa OT JIIOOBIX OCOOCHHOCTEW KOHKPETHBIX MapoK MamuH). Bo MHOrMX aucuuruiMHax
ceiluac pa3pabaTbIBAlOTCS CTAHJAPTHBIE OHTOJIOTMHM, KOTOPbIE MOTYT HCIOJb30BaThCS
SKCHEpPTaMM IO MPEAMETHBIM 00JacTsM Ui COBMECTHOI'O HCIOJIb30BAaHUS U aHHOTHUPOBAHHS
nH(popmaIuu B cBoel 00J1acTH.

Hanpuwmep, B 06:1acTi METUITMHBI CO3/IaHbI OOJIBIIINE CTAaHAAPTHBIE, CTPYKTYPUPOBAHHBIE
cnoBapu, Takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CUCTEMATHU3UPOBAaHHAs HOMEHKJIATypa MEAULMHBI - KIMHM4Yeckass TepMmuHonorus) u UMLS
(Unified Medical Language System - cemanTuueckas cerb CucreMbl YHUDUIMPOBAHHOTO
MenuuuHckoro fI3pika). Takxke MOSBIAIOTCA OOIMIMPHBIE OOIIEIENeBble OHTOJOTHH. Tak,
nporpamma OOH mo passutuio (United Nations Development Program) um xommnaHus
Dun&Bradstreet o0benunmnm ycwiuss ans  paspadotrku  oHromorun UNSPSC, kotopas
MPEI0CTABIISCT TEPMUHOJIOTHIO TOBAPOB M YCIYT (WWW.UNSPSC.0rg).

IMpuxaagHass OHTOJIOTUSA

Ha3nauenne Takoii OHTOJIOTMM B TOM, YTOOBI OMUCATh KOHIENTYaJbHYIO MOJEIh
KOHKPETHOW 3aJaud WM TpuioxkeHHus. [IpuKiagHble OHTOJOTMU ONKCHIBAIOT KOHIICTITHI,
KOTOpBIE 3aBUCAT KaK OT OHTOJIOTMM 3a/ad, TaK M OT OHTOJOTMHM TpEeAMETHON 0O0JacTu.
[IpumMepoM MOXET CIYKUTh OHTOJIOTHSl JUIsI ABTOMOOWJIEH, CTPOMTEIbHBIX MaTepHAJIOB,
BBIUMCIUTENLHON TEXHMKH. Takue OHTOJIOTMM coJepkaT Haubosee crHeuupUUHYIO
unpopmanuio. IIpumeps: ontonoruu npoektoB TOVE, Plinius. TOVE (Toronto Virtual
Enterprise). Llenb mpoekTa - co3ianue MoJeNu JaHHBIX, KOTOpas JOJHKHA:

- o0ecnieyuTh OOIIYI0 TEPMHUHOJIOTHIO JJISl TIPEAMETHON 00JIaCTH, MPHUIOKEHHUS KOTOPOH
MOTYT COBMECTHO MCIOJIb30BATHCS U TOHUMATHCS KX IbIM YYaCTHUKOM OOILICHMUS;
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- 1JaTb TOYHOE U IO BO3MOXXHOCTH HEIIPOTUBOPEUYMBOEC ONPEICIICHUE 3HAYCHUS KaXKI0Tr0
TEPMHMHA Ha OCHOBE JIOTUKH IEPBOT0 MOPSAIKA;

- o0ecrieunTh 3aJaHME€ CEMAHTUKA C IOMOILBIO MHOXECTBA AaKCHOM, KOTOpBIE
ABTOMATHYECKH MO3BOJIAIOT MOIYYaTh OTBET HA MHOXECTBO BOIIPOCOB O MPEIMETHOM 00acTu.

TOVE nomkHO o0ecnedynTh IOCTPOCHHE WHTETPUPOBAHHOM MOJACIM HEKOTOPOM
IOpEIMETHOM O00NacTH, COCTOAILICH W3 CIEAYIOUIMX OHTOJIOTHUH: OIEpaluii, COCTOSHUHA H
BPEMEHHM, OpPraHU3aluH, PECYpPCOB, IPOAYKTOB, CEPBHUCA, IPOU3BOJCTBA, LICHBI, KOJUYECTBA.

Plinus. Lenbio mpoekTa SBISETCA MOJIyaBTOMAaTUYECKOE U3871eUeHue 3HaAHUll N3 TEKCTOB
Ha €CTECTBEHHOM SI3bIKE, B YACTHOCTH, JIUTEPATYpPhl O MEXaHMYECKUX CBOMCTBAX KEPAMHUYECKUX
MaTepHuaioB. Tak Kak TeKCThl OXBAaThIBAIOT MIMPOKUNA JIAINIa30H MOHATHH, TpeOyeTcs MHOKECTBO
MHTETPUPOBAHHBIX OHTOJIOTUY JUIsl OXBaTa TaKUX IOHATUH, KaK KEpaMUYECKHE MaTEpUalbl U UX
CBOWCTBA, CIIOCOOBI MX OOpabOTKH, paziauuHble Ae(PEeKTHl MaTepHajoB, HAIpUMEp, TaKue Kak
TPEIMHBl ¥ TOpbL. OHTOJIOTHSA ONpEneNseT A3BIK, NPU IOMOINM KOTOPOTO BBIPAXKAETCS
CEMaHTHUEeCKasl 4acTh CI0Bapsl.

Knaccupukauuss OHTOJOTMH 10 CONEPKUMOMY
CywHocTn, CobbiTna,
MpocTpaHcTBO, Bpems...

Obwwne
OHTONOrMMN

CocTaBneHue pacnucaHui,
onpegenexne Leneun,
Knaccudnkauma

OHTONnorum
3apav

MuoxecTBa npeamMeToB: CKanbnenw,

[lpeamMeTHble cKaHepLl

OHTOJTOTUK

Puc. 2.5. Knaccuduxanus oHTOIOTHI 110 COAEPKUMOMY

JlanHas kiaccuuKanys O4eHb MOX0XKa Ha MPEIbIIYIIYI0, HO 3/1€Ch AKIEHT CMELaeTcs
Ha peajibHOE COAECP)KUMOE OHTOJIOTHH, a HE Ha a0CTPAKTHYIO IEJIb, IIPECIICAYEMYIO aBTOPAMHU.

Obuwjue onmonozuu ONMCHIBAIOT HauOosiee OOIIME KOHLENTH (IPOCTPAHCTBO, BpeMs,
Mmartepusi, 00beKT, COObITHE, IeMCTBUE U T.1.), KOTOPbIE HE3aBUCHMBI OT KOHKPETHON MPOOJIeMbl
win obnactu. B 3Ty KaTeropuio nonaaaroT ¥ OHTOJIOIMU PEJCTAaBICHNS, U OHTOJIOIUH BEPXHETO
YPOBHSI.

Onmonozusn, opueHmupoeanHasa Ha 3a0ayy - OSTO OHTOJOIHS, HCIOJIb3yeMast
KOHKPETHOM INPUKJIAJHOM IIPOrpaMMOM U COoAeprKalasi TEPMUHBI, KOTOPBbIE UCIOJIb3YIOTCS NIpU
paspabotke [1O, BeIOTHSIOMEr0 KOHKPETHYIO 3a1a4uy. OHa oTpaxaeT cnenu(uKy mpuiioKeHus,
HO MOJXKET TaKKe COJepKaTh HEKOTOpble oOlIMe TEepMHUHBI (Hampumep, B TrpaduyueckoM
penakrope OyayT U cnenuduyeckre TEpPMUHBI - MAIUTPaA, TUM 3aJIMBKU, HAJIOKEHHUE CIIOEB U T.J.,
U olmme - COXpaHMTh W 3arpy3uTh (ain). 3amadd, KOTOPHIM MOXET OBITh MOCBAIICHA
OHTOJIOTHUS, MOTYT OBITb CAMBIMHU Pa3HOOOpA3HBIMHU: COCTABJIECHUs PACIUCAHM, ONpPEIe/ICHHE
Heneil, TuarHocTuka, mpojaxa, paspaborka IO, mocrpoenme knaccuduxanuu. Ilpu sToM
oHmono2us 3a0ayu WCIOJIb3YeT CHELHMAIN3alMI0 TEPMUHOB, MPEACTaBICHHBIX B OHTOJIOTHSX
BEPXHET0 YPOBHS (00WUX OHMONO2USAX).

Ilpeomemnana onmonocua (WU OHMONO2UA NpeOMemo§ ) OIMCHIBAET pealbHbIE
IPEIMETHI, YYaCTBYIOIIUE B KaKOH-1100 AedTenbHOCTH (pou3BoacTBe). Hampumep, 310 MOXeT
OBITH OHTOJIOTHS BCEX YacTel W KOMIIOHEHTOB CaMOJIETOB ompesencHHor Mmapku (Boeing) u
CBE/IEHUS 00 MX MOCTaBIIMKAX, XapaKTEPUCTUKAX, CIIOCO0E COSTMHEHHS PYT C JPYTOM U T.II.
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OunroJsiornu is 00padOTKHM TEKCTOB HA ecTeCTBEHHOM si3bike. Jlekcmueckue
OHTOJIOTHH

Jlig Toro 4TtoObl MPUMEHUTH OHTOJIOTHIO JJIsi aBTOMATUYECKOM 00pabOTKH TEKCTOB, B
YaCTHOCTH, JJIsl PeIIeHUs 3a/1a4 NHPOPMAITMOHHOTO MTOMCKA, HEOOXOAMMO MOHSATHSIM OHTOJIOTHH
COTOCTaBUTh HAOODP S3BIKOBBIX BBIPAXKEHHUI (CJIOB U CIOBOCOYETaHMI), KOTOPHIMH TMOHSATHUS
MOTYT BBIPA)KaTbCsl B TEKCTE.

[Tpomiemypa comocTaBieHUsI TIOHITHI OHTOJOTHUH U S3BIKOBBIX BBIPAKCHHIH MOXKET OBITh
OCYIIIECTBIICHA Pa3IMYHBIMU CIIOCOOAMHU.

Bo-nepBbiX, OHTONIOTHA MOXET OBITh cHeJdaHa 3apaHee, IyTeM JIOTUYECKOM
KJIacCU(UKAILIMHU, a 3aTeM K €€ 3JIEMEHTaM MOTYT OBITh MPUIUCAHBI SI3BIKOBBIC SIUHUIIBL. Tak,
Harpumep, Jyr Jlenat (Doug Lenat), pykoBoauTenb W3BECTHOTO TMPOEKTa B 00JIACTH
npencraBienuss 3HaHuii Cyc, B paMKax KOTOpPOTO MPEAIoiarajgoch (opMann30BaTh 3HAHUS
3IpaBOTO CMBICIIA (COMMON Sense)  UCIOJIb30BaTh UX, B YACTHOCTH, ISl 00paOOTKH TEKCTOB HA
€CTECTBEHHOM SI3BIKE, CUMUTAET, YTO yUeT 3HAUCHUU CJIOB MOXET TONbKO 3amyTaTh ("words are
often red herrings"), 4TO 3HAYEHHWS CIOB MACNIAT MHP HEOJHO3HAYHO, a JIMHUU JICJICHUS
MPOUCXOIAT U3 CAMBIX PA3IMYHbIX TPUUUH: UICTOPHUECKUX, PUIUOTOTUYECKUX U T.II.

[Ipennaraercsa co3maBaTh OHTOJOTHIO MYTEM JIOTUYECKOTO aHaiu3a, "cBepxy-BHU3". [Ipu
9TOM HMMEHA BBOJMMBIX MOHATHHA (PKEIAaTeIhbHO) IOJKHBI OTpa)xaTh T€ NPU3HAKH, KOTOPBIC
3aJI0’)KEHBl B OCHOBY JieleHHs. B pesynbTare mMoiydaroTcss MMEHa TMOHSATUH JOCTaTOYHO
TPOMO3/IKHE, HEECTECTBEHHBIE, C HUMHU TPYIHO OINEPUPOBAThH KakK pa3paboT4yMKaM, TaK H
BO3MOXKHBIM T0OJIb30BaTEISM.

Jlpyras mpobiemMa Takoro MOIXOJa: MPHUIKCHIBAS SI3bIKOBBIC BBIPAKCHUS JIOTHYECKH
00OCHOBAaHHON CHCTEME TMOHATUH, Mbl I[OJy4aeM, 4YTO OJHO U TO K€ CJIOBO MOXKET
COOTBETCTBOBATH CIHMIIKOM OOJBIIOMY KOJMYECTBY TakKuX 'MPaBUIbHBIX" TMOHATUH B
3aBHCHUMOCTH OT KOHTEKCTa, a 3HAYUT, BO3HHKACT W3JIUIIHSAS MHOTO3HAYHOCTH JIEKCHYECKOMN
€IUHULIBIL.

Kpome Toro, torma kak HeOOJBIIME OHTOJIOTUHM MOTYT OBITH IMOCTPOEHBI METOJOM
CBEpXYy-BHHM3, pa3paboTKa MOAPOOHBIX OHTOJIOTHW [UIs pPeaabHBIX NPUIIOKEHUN - 3a7ada
HeTpuBHaNbHAs. bojee TOro, BO MHOIMX NpPEIMETHBIX OO0JIACTAX 3HAHHME, HYXKHOE s
pacrpoCcTpaHEeHUsT U WHTErPallM, COACPKUTCSI B OCHOBHOM B TeKcTax. M3-3a BHYTpeHHUX
CBOICTB 4eJIOBEUYECKOT0 SI3bIKa HEMPOCTOM 3a/1a4ueil SBISETCS CBSI3aTh 3HAHMS, COJIEpIKalIecs B
TEKCTaX, C OHTOJIOTHSIMHU, Ja)Ke ecii Obl OblIa MOCTPOEHA MOJPOOHAS OHTOJIOTHUS MPEIMETHOM
o0nacTH.

HeKoTOphIe HCClIeIOBATENH, TAKHE KAK H3BECTHbIH OpuTaHcKuil muareuct Mopuk Bukc,
CUMTAIOT, YTO "HECMOTpSI Ha TO, YTO BCE aBTOPHI CTAaTe MO OHTOJIOTHSM MOJYEPKHUBAIOT, YTO
MOHSTHUS SBISIOTCS KUPIUYUKAMH JIO0OW OHTOJIOTHHM, MBI MAHUMYJIHPYEM TOHSATUSIMHU
MOCPEACTBOM CJIOB. BO Bcex OHTONOTHSX, KOTOpPBIE U3BECTHBI, CIIOBA MUCIOJB3YIOTCS Uil TOTO,
4TOOBI MPEACTABIATh MOHATUA. Cle0BaTeNbHO, TO MHOXKECTBO SIBIICHUW B MUPE, KOTOPHIE HE
BepOaIn30BaHbl, HE MOTYT OBITH CMOJEIUPOBAHBI. MBI MOJKEM OIKCaTh 3TO SBJIEHUE Kak
OnTonornyeckyto runore’y Cenupa-Yopda, To €cTh TO, YTO HE OIMUCHIBACTCS CIIOBAMH, HE
MOKET OBITh OTPAYKEHO B OHTOJIOTHH:".

Bropoe mHampaBineHue, KOTOpoe€ OOBIYHO OOCYXKIaercs, - JTO YCTAaHOBJICHHE
COOTBETCTBUH MEX]y HEPAPXHUECCKUMU JIGKCHYeCKUMHU pecypcamu Turma WordNet u HekoTopoi
onronorueir. WordNet-pecypchl ONUCHIBAIOT JICKCHYECKHE OTHOILICHHUS MEXKIy 3HAUYCHUSIMHU
CJIOB, TpEJACTaBJICHHbIE B BUJE OTIEIbHBIX E€AMHUIl B HEPAPXUUECKOH CETU - CUHCEmOs.
OTHOIIEHUST MEXAY JIGKCHYECKUMH €IMHUIIAMHM B 3HAYUTEIBHOW MEpe OTpa)xaroT OTHOILIEHUS
00BEKTOB BHEIIHETO MUpPA, MO3TOMY TaKH€ PECYPChl YaCTO paccCMaTPUBAIOTCS KaK OCOOBIA BH]
OHTOJIOTUH - IeKcuuecKkue WINA TUH2EUCIMUYECKUE OHMOTIO2UU.

['maBHOM XapakTepUCTUKOW JIMHIBUCTUYECKMX OHTOJIOTMM SIBISE€TCA TO, 4YTO OHU
npuBs3aHbl K 3HaueHUAM ("are bound to the semantics") sI3bIKOBBIX BBIPAKESHHH (CI0B, UMEHHBIX
rpynn v T.0.). JIMHTBUCTHYECKHE OHTOJIOTMU OXBAaThIBAIOT OOJIBLIIMHCTBO CJIOB SI3bIKA U
OJIHOBPEMEHHO MMEIOT OHTOJIOTHYECKYIO CTPYKTYPY, MPOSIBISIONIYIOCS B OTHOIICHHSIX MEXKITY
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NOHATUSIMH. [10ATOMY JIMHTBUCTUYECKHE OHTOJIOTUHM MOTYT pacCMaTpUBAaThCS KaK OCOOBIN BHI
JICKCUYECKOW 0a3bl JaHHBIX M OCOOBI TUIT OHTOJIOTHH.

JIuHrBHCTHYECKHE OHTOJOTMHM OTIUYAIOTCS OT (POPMANIbHBIX OHTOJOTHUH IO CTENEeHH
dopmanuzanuu. IlosToMy mnpeamonaraercs, 4YTO pa3pabOTYUKU TaKOTO poJia PECYpCcoB
pa3pabaThIBalOT UEPAPXUIO JIEKCUYECKUX 3HAUEHUN €CTECTBEHHOTI'O S3bIKa, a /715 60jiee CTPOroro
OMKCAHUS 3HAHWA O MHUpPE HEOOXOIMMO COIMOCTABHTh TAaKHE PECYpChl € KaKUMH-THOO
(dbopManbHBIMU OHTOJIOTHSIMH.

Tak, comepkaHueM OJHOTO W3 MPOEKTOB SBIISCTCS YCTAHOBICHHE OTHOIICHUW MEXKIY
WordNet u EuroWordNet, ¢ ogHo# cTopoHsl, u ¢popmansHoit oHTonorueir SUMO - Standardized
Upper Merged Ontology - ¢ npyroii. I[IpoekT cOcTOUT B TOM, YTOOBI yCTAHOBUTH COOTBETCTBHE
Mexay cuaceraMu WordNet v TOHATUSMH OHTOJIOTHH, TIPH KOTOPOM Kaknblii cuaceT WordNet
aM00 HANPSIMYIO COTOCTABISETCS C MOHSATHEM OHTOJIOTHH, JHOO SIBISETCS TUIIOHHUMOM JUIS
HEKOTOPOTO MOHATHS WU SK3EMILIIPOM (3JIEMEHTOM) MOHSATUS OHTOJIOTHH.

VYyacTHukH apyroro mpoekra - OntoWordNet - cuuTaioT, 4T0 HEJOCTATOYHO MPOBECTU
dbopmanibHyI0 CcKiIelKy pecypca tuma WordNet u ¢gopManbHONH OHTOJOTHM: HEOOXOIUMa
3HAUUTENbHAS PECTPYKTYPHU3aAIMsl HCXOMHOTO JIEKCHYECKOTO pecypca. AHajoruvHas pabora
npoBoauTcs U B ipoekte Cyc.

Tpetnii myTh - mONBITaThCS pPa3paboOTaTh EAMHBIA pecypc, B KOTOPOM ObUIM Obl
cOanmaHcUpoBaHbl 00€ YacTH: CHUCTeMa MOHATHI W cHcTeMa JIEKCUYECKHUX 3HaueHui, - 4To
3aKJTFOYAETCS B Pa3yMHOM pa3lIeJICHHH 3THUX CIWHHUIl B CO3/IaBaEMOM pecypce U aKKypaTHOM
ONMMCAaHUM HX B3auMocBs3eil. [lombITka Takoro moAXoAa peanu3yercs B OHTOJIOTHSIX
MikroKosmos u OntoSem.

ITocTaHoBKA 3a1a4U K IPaKTHYeCKOi padoTe 4

1. I3yunTsb npeasaraeMblii TEOpETUYECKUI MaTepHUall.

2. IlocTpouTh BpEMEHHYIO U CETEBYIO JUATPAMMBbI JUTsl BHIOPAHHOTO ITPOEKTA.

3. [locTpouts nuarpammy pacrpeaesieHusi y4aCTHUKOB IPYIIIBI IO 3TaIaM.

2. IloctpouTh CEMAaHTHUYECKYIO MOJEIb MPEACTAaBICHUS [aHHBIX, MPEICTaBUTh U
000CHOBATh Pe3yabTaThl MOJICTHPOBAHUSI.

3. [TocTpouth OTYET, BKIIIOYAIOIIUN MOJIENIb JAHHBIX M €€ onucaHue. [IpeactaButh oTyer
MO MPAKTUIECKOU pabOTe ISl 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTBeTcTBMM ¢ yKa3aHHOM NpeAMETHOW 00JacThi0O M KIAaccoM paszpabaThiBaeMon
UH(POPMALIMOHHOM CUCTEMBI TOCTPOUTh CEMAHTUYECKYI0 MOJEIb IPEACTaBICHUS JaHHbIX,
IPEJCTaBUTh U 000CHOBATh PE3yJIbTAaThl MOJCIUPOBAHUSL.

Tabnuma 4.4 — InnuBuayanbHbIC 33JaHUS

No [IpeameTHast 06acTh Kitace UC

1 Ckiag MRP

2 [Ipon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpustue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CTpoUTEIbHOE NPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBeieHNe NC ynpaBnenus
9 HudpactpykTypa npeanpusThs CIIIIP

10 | Annaparsaast H”HGPaACTPYKTypa NPeapUsSTHS DKCIepTHasl CUcTemMa
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Conep:xkanue oTyera

ITo BeImonHEHHON paboTe cocramisgercs oT4eT. OTYET BBIMOJIHSAETCS B AJIEKTPOHHOM
Buje. [1o BeIMONHEHHOMY OTUYETY MPOBOAUTCS 3aIIMTa IPAKTUYECKOM pabOTHI.

OTuer mO MpPaKTUYECKOH padoTe MOIKEH COCTOATh M3 CIEAYIOUMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIACT;

- BBOJHAs 4YacTh: KPaTKOE OMMCAHUE LieJiel MmpoekTa. BBoaHas 4acTh OTYETa OJHKHA
BKJIIOUATh IIYHKTBI:  YCJIOBHUE 3aJaud; IOPSJOK BBINOJIHEHMS; IPOrpaMMHO-aNIapaTHbIE
CPEICTBA, UCITIOJIb3yEeMbI€ MPU BBITOTHEHUH PAOOTHI.

- OCHOBHAsl YaCTh: ONIMCAHUE CEMAHTUYECKOW MOJIEH NPECTABICHUS JAHHbBIX

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIUCOK MCIOJIb30BaHHOM JIUTEPATYPHI.

3amuTa oTYeTa MO MPAKTUUYECKON paboTe 3aKifoyaeTcs B MPEAbsIBICHUN MIPENOJaBaTelto
NOJIYYEHHBIX PE3YJIbTAaTOB B BUAE (hailia U JIEMOHCTpPAIIMH MOJyYeHHBIX HaBBIKOB IPU OTBETaX
Ha BOIIPOCHI IPENOIaBATEIIS.

KoHTposabHbIe BONpochI

1. VopasieHne Ka4ecTBOM MPOrPAMMHOTO HPOIYKTA.

2. Ilpouecc muianuposanus cozganus 110.

. KoHTpOnbHBIE OTMETKH ATAIIOB pabdoT.

. JlmarpaMMsl IPOLIECCOB U BPEMECHHBIE TUATrPAMMBI.

. BpemeHHbIe U ceTeBbIE 1UarpaMMBl.

. Pacnipeenenue nucnosHUTENEH MO Tanam

. TUIBI pUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHUE Ha JaHHBIM IPOEKT
. Cxema mporiecca ynpaBieHus: pUCKaMH

. Pe3ynbrarsl aHanm3a puCKOB

O 031N DN =W

IIpakTnyeckas padora S. UnppacTpykTypa nNpoeKTUPOBAHUSA HHHOBAIIMOHHBIX
HHIKEHEePHBIX peleHui

Heas padorel: M3yueHue crparernu NpOEKTHUPOBAHWS WHHOBALMOHHBIX WHXXEHEPHBIX
pemenuii. [TonydeHne HaBBIKOB 110 MPUMEHEHUIO HHPPACTPYKTYPHI pa3pabOTKU MPOEKTA.

[IpakTnueckass ~ paboTra  HampaBlieHa  Ha  O3HAaKOMJIEGHHE C  OCHOBHBIMHU
UHPPACTPYKTYPHBIMH PEIICHUSMH, TTOJTy4Y€HHE HABBIKOB MO NMPUMEHEHUIO WHPPACTPYKTYPHBIX
peneHui Ipu NOCTPOEHUU MOJIETIN TPOEKTA. .

TpeboBanus k pe3yabTaTaM BBHIIIOTHEHUS TPAKTUYECKOM paboThI:

[TocTponuTh MOJENB NPOEKTA, BKIKOYAIOLIYIO:

- UHPPACTPYKTYPHOE PEIICHUE HHKEHEPHOTO MPOEKTA;

- ompefelieHne cocTaBa HHGPACTPYKTYphl MPOESKTUPOBAHUS UHKEHEPHOTO PELICHHUS;

- pa3paboTKy CTpaTeruy BHEAPEHHsT HHPPACTPYKTYPHBIX PEIICHHM.

OcHoOBBI TEOpUM

Penaxkrops! oHTO10THIA

[Ipu co3manuu OHTOJOTHH (Kak U MPU NPOEKTUPOBAHWU MPOTPAMMHOIO 00ECTeYEeHHUs
WIA HANMCAaHUU DIIEKTPOHHOTO JOKYMEHTA) IIeJIeCO00pa3HO TOJIb30BATHCS MOIXOASIIINMHU
UHCTpyMEeHTaMH. byneM Ha3biBaTh MHCTPYMEHTAIbHBIE NpPOSpAMMHbIE CPeOCcmed, CO3JaHHBIE
CHEIHUAJIBHO JUIsl IPOEKTUPOBAHMS, PENAKTUPOBAHUS M aHalIM3a OHTOJIOTHM, peJakTopaMu
OHTOJIOTHH.

OcHoBHast ¢@yHkyus TH0O0TO pPEAAKTOpa OHTOJOTHM COCTOMT B MOJJEpXKKE Ipoliecca
Gopmanuzayuu 3uanuti ¥ NMPEACTABICHUN OHTOJIOTUU Kak cneyuguxayuy (TOYHOTO U TMOJTHOTO
OTHCaHUA).

B GonbpmmHCTBE CBOEM COBPEMEHHBIE PEAAKTOPHI OHTOJIOTHIA TPEIOCTABISAIOT cpeacTBa "
kooupoeanus " (B cMbiciie "onrcanus") GopMaaIbHONW MOJENIU B TOM UM UHOM Buje. Hekoropsie
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JAlOT JOTOJHUTEIbHBIE BO3MOXHOCTU [0 AHAIM3y OHTOJIOTHUH, HCHOJB3YIOT MEXaHU3M
JIOTHYECKOTO BHIBOA.

B oroit wactm Oymyr omumcaHbl Hambojee OOIHEe XapaKTEPUCTUKH PEIaKTOPOB M
IPOBEJICH MX CPAaBHUTENbHBIN ananuz. IlogpoOHO paccmaTpuBaercs penaktop Protege.

[TonnepxuBaeMbie pegakTopoM (hopmanu3Mbl 1 pOpMaThl MPEACTaBICHUS

[lon ¢opmanuzmom monuMaeTcsi TeOpeTHUECKUN Oa3uc, JIexaluii B OCHOBE crocoba
MPEJICTAaBICHUS] OHTOJOTHYECKUX 3HaHUU. [lpumepamu GopmMann3MOB MOTYT CIY>KUTh JIOTHKa
npenukaroB (First Order Logic - FOL), oeckpunmugnas nozuxa, gppetimosvie mooenu (Frames),
KOHIeNTyalnbHble Ipadsl U T.n. DopMaliu3M, HCIONb3YEMbIl PEaKTOPOM, MOXKET HE TOJIbKO
CYIIECTBEHHO BIHUATh HA BHYTPEHHUE CTPYKTYpPhl NaHHBIX, HO W ONpeAensiTh ¢Gopmar
MIPEICTABJICHHS WIIH JIaXKe TI0JIb30BaTEIbCKUN HHTEpdEriC.

@opmam TIpENCTaBICHHSI OHTOJIOTMM 3aJaeT BHUJ XpaHEHUS U CIOCO0 TMepenadn
oHTonornueckux onucanuii. Ilog dopmaramMu mnoapasymeBaroTcs SI3bIKM  MPEACTABICHUS
onronoruii: RDF, OWL, KIF, SCL.

Takum oOpa3om, HeKoTOpas hopMalibHast MOJIeNb npeacTasisiercs B hopmaimsme FOL u
MOXeT OBITh BBIpaXkeHa cpeacTBaMu si3bika KIF.

PenakTopsl oHTOIOTHIT OOBIYHO TTOAECPKUBAIOT PAOOTY ¢ HECKOJIBLKUMHU (hopMaTu3MamMu
U (hopMaTamMu MpeACTaBICHUS, HO YaCTO TOJILKO OWH (popmanu3m siBisiercst "ponHeiM" (native)
JUISL JTAaHHOTO PEeIaKTopa.

QYHKIMOHAIBHOCTb PEJAKTOPA OHTOJIOIUI

BaxxHoli xapakTepuCTHUKOW sBISETCS (YHKIIMOHATBLHOCTh PEIaKTOpa, T.€. MHOMKECTBO
CIICHApHEB €0 MCII0JIb30BaHUSL.

bazoBsiit HabOp GyHKIMN 0OECTICUnBAET:

paboTy ¢ oHUM WK OOJIee TPOCKTAMH:

COXpaHEHHE MPOEKTa B HY)KHOM (opmasin3me u popmarte (IKCTIopT);

OTKPBITHE MPOCKTA,

HMMITOPT U3 BHEIIHEro (popmara;

pEIaKTHPOBAHUE METAJAaHHBIX MPOEKTa (B IIMPOKOM CMBICIE: OT HACTPOUKH (Qopm
pEeAAKTUPOBAHUS U NMPEACTABICHUS JaHHBIX 10 MOIJIEPKKU BEPCHI IPOEKTa);

penakTHpoBaHUE OHTOJOTMU. Habop BO3MOXHBIX JEHCTBHI OOBIYHO BKIIOYACT
CO3/1aHME, PEaKTHUPOBaHUE, yAalleHUEe MOHITHM, OTHOLIEHUM, aKCUOM U MPOYUX CTPYKTYPHBIX
AJIEMEHTOB OHTOJIOTUH, PEJAKTUPOBAHNE TAKCOHOMUH.

K nomnonHuTENbHBIM BO3MOXKHOCTSIM PEIAKTOPOB OTHOCST IMOAJIEPKKY SI3bIKA 3alPOCOB
(1S TIOMCKA HETPUBUAIBHBIX YTBEPIKICHUN ), aHAIHU3 [IETIOCTHOCTH, MCIIOIh30BAaHUE MEXaHU3Ma
JIOTUYECKOT0 BBIBOJA, MOAJEPKKY MHOTOMOJIB30BATEIbCKOTO PEXHUMA, MOAJEPKKY yAaJICHHOTO
nocryna yepe3 MHTepHerT.

Cno’xHble HHCTPYMEHTAJIbHbIE CPE/ICTBA

DT cpeAcTBa HYXKHBI JUIS TOTO, 4YTOOBI HE TOJBKO BBOJUTH U PEIAKTUPOBATH
OHTOJIOTHYECKYIO0 MH(OpMalLNIO, HO U aHAJIU3UPOBAThH €€, BBIMOIHSIS TUIHYHBIE ONEpaluyu HaJl
OHTOJIOTHSIMH, HAaIIPAUMED:

evipasnueanue (alignment) OHTOJIOTHM - YCTAaHOBKA Pa3JIMYHOTO BHIA COOTBETCTBUH
MEXy JBYMSI OHTOJOTHSIMU JUIsi TOTO, YTOOBI OHHM MOTJIM KCIIOJIb30BaTh MH(OpPMALHMIO APYT
Aapyra,

omoopaycenue (mapping) OJHOW OHTOJOTHH Ha IPYTyIO - HAXOXKIEHUE CEMaHTUIECKUX
CBsI3eM MeX Ay OJTOOHBIMH 3JIEMEHTAMU Pa3HbIX OHTOJIOTHIA;

o0veounenue (Mmerging) OHTOJOTMHA - omepanus, KOTopas IO JBYM OHTOJIOTHUSM
TeHepUpYeT TPEThI0, 00BEAUHSIONIYI0 HH(POPMAIIUIO U3 MEPBBIX ABYX.

OcHOBHBIE peJaKTOPHI OHTOJIOTUI

Ontolingua

Kpome cobcTBEeHHO pejakTopa OHTOJIOTUHM, 3Ta CUCTEMA COJCPKHT:

ceTeBoil kommoHeHT Webster, mpeaHa3HaueHHBIN JIs ONpeIe/IeHNs KOHIICTITOB;
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cepBep, obecreunBarmuil AocTyn K oHtojorusMm Ontolingua mo mpotokomy OKBC
(Open Knowledge Base Connectivity);

Chimaera - UHCTpyMEHTApHI IJIs aHAIU3a U 00bETMHEHUSI OHTOJIOTHH.

Protege

D10 cBOOOIHO pacmpocTpaHsemas Java-nmporpamma, npeaHa3HayeHHas s MOCTPOCHUS
(co3maHusi, peJaKTUPOBAHUS M MPOCMOTPA) OHTOJOTUN TOW WIM WHOW MPUKIAAHON 00JIacTH.
OHa BKJIIOYAET pedakTOp OHTOJOTUH, MO3BOJISIIOIINN MPOEKTUPOBATH OHTOJIOTUH, Pa3BOpaYNBas
UEPApXUUECKYIO CTPYKTYPY aOCTpakTHBIX M KOHKPETHBIX KJIaccoB W cioToB. Ha ocHoBe
chopMupoOBaHHOM OHTOJOTHUU Protege mo3BosisieT TeHeprupoBaTh GOPMBI MOTYUEHUS 3HAHUHA IS
BBEJICHUS 3K3EMILISIPOB KJIACCOB U IOJIKJIACCOB.

JlaHHBIA MHCTPYMEHT NOAJACPKUBACT HCMOJb30BaHue s3bika OWL W  103BOJISET
renepupoBate HTML-10KyMeHTBI, OTOOpaxkaromue CTPYKTypy oOHTosoruil. Ilockonbky oOH
UCIIONB3YET PPEerMOBYIO Modenv npedcmasnenus 3nanuii OKBC, 3T0 mo3BOMSIET ananTupoBaTh
€ro M JUIsl pelakTUPOBAHMs MOJEJeH MpeaIMEeTHbIX o0nacTel, mpeacTaBieHHbIX He B OWL, a B
npyrux ¢opmartax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u t.11.). ITogpo6Hee 00
3TOM pelakTope OyneT paccka3aHo Jajee B ATOH JIEKIUH.

DOE

DOE (Differential Ontology Editor) - mnpoctoéi pemakTop, KOTOPBIA IO3BOJSIET
MOJIb30BATENI0 co3JaBaTh OHToJoruu. Ilpouecc crenuukanuu OHTOJIOTUU COCTOMT M3 TpeX
ATAIOoB.

Ha nepBom 3Tane mosp30BaTelib CTPOUT TAKCOHOMMIO NMOHSATHUH M OTHOUIEHUH, SIBHBIM
00pa3oM oYepurBasi MO3MILUIO KaXI0T0 JIeMeHTa (TIOHATHE) B UepapXUU. 3aTeM IOJIb30BATENb
YKa3bIBaeT, B 4eM crenudurKa MOHATHS OTHOCUTEIHHO ero "pomauTens', ¥ B YeM 3TO TOHSTHE
10J00HO MM OTIAMYHO OT ero "OparkeB". [lob30BaTeNb MOXKET TaKkKe MPUOABUTH CHHOHUMBI U
SHIUKJIONIEIUYECKOE ONpeie/IeHUE Ha HECKOIBKUX SI3bIKaX Ul BCEX MOHATHUH.

Ha BTOpoM »3Tane aBe TaKCOHOMUU paccMaTpUBAIOTCS C Pa3HBIX TOYEK 3PEHMUS.
[Tonb30BaTenh MOXKET pACHIUPUTh WX HOBBIMH OOBEKTaMHM WM J00ABUTH OTPaHUYEHUS Ha
00JacTH OTHOILICHHIA.

Ha tperbem 3Tarne oHTONOTHS MOXKET OBITH IepeBE/ICHA Ha SI3bIK PECTABICHUS 3HAHUM.

OntoEdit

OntoEdit - wHCTpyMeHTaIbHOE CpPEICTBO, OOECIEYMBAIONIEEe MPOCMOTpP, MPOBEPKY H
Mogudukanuio oHTonorud. OHO MoANepKHUBAET S3bIKM MpeacTaBieHus oHtosnoruu OIL u
RDFS, a Takxe BHyTpeHHUM sA3bIK peAcTaBieHus 3HaHui OXML, ocHoBannbiil Ha XML. Kak u
Protege, 5T0 aBTOHOMHOE Java-IpUJIOXKEHHE, HO €ro Koabl 3akpbIThl. CB0OOOAHO
pacrnipoctpansemas Bepcusi OntoEdit Free orpannuena 50 konuenrtamu, 50 oTHOmEeHUsIMU U S0
IK3EMILIIPaMH.

OilEd

OilEd - aBTOHOMHBI TpaHUuUecKHil pelakToOp OHTOJOIMH, pa3pabOTaHHBIM B paMKax
npoekta On-To-Knowledge. On cBOOOIHO pacmpocTpaHsSeTCs MO OOIIEAOCTYITHOW JIMIICH3UN
GPL. UHCcTpyMeHT HcTioNb3yeT i npencTtasieHus ontonoruii s3eik OIL. B OilEd orcyrerByer
MOJJIEP’KKA HK3EMILIIPOB KJIACCOB.

WebOnto

WebOnto npeacrasisier coboit Java-anmiieT U pazpaboTaH Il TPOCMOTpPA, CO3JaHHS U
PEAAKTUPOBAaHUS OHTOJIOTHH. 711 MOIEnMpoBaHUS OHTOJOTMH OH ucnoib3zyeT A3k OCML
(Operational Conceptual Modeling Language). Ilonp30BaTenb MOXET CO3/1aBaTh Pa3IMYHbBIC
CTPYKTYpBbI, B TOM YHCJIE€ KJIacChl CO MHO>KECTBEHHBIM HaciieoBaHUuEM. THCTpyMeHT umeeT psin
MOJIE3HBIX OCOOEHHOCTEW: MPOCMOTP OTHOIIEHHH, KIacCOB W IMpaBWJI, BO3MOXHA COBMECTHAas
paboTa HaJl OHTOJIOTHEH HECKOIBKUX MOTh30BATEINEH.

ODE, WebODE

ODE (Ontological Design Environment) B3aUMOJIEHCTBYET C TIOJH30BATEISIMU Ha
KOHIIETITYaIbHOM YPOBHE, OOeCnedYrBaeT MX Ha0OpoM TaOJWIl JUIsl 3amOJIHEHHS (KOHIICTITOB,
aTpuOyTOB, OTHOILLICHHIT) U aBTOMaTHYECKH TeHepupyeT Ko Ha s3pikax LOOM, Ontolingua u F-
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Logic. JlaHHBIM MHCTPYMEHT TOJIYYHJI CBO€ pa3BHTHE B pemaktope onrtojoruii WebODE,
KOTOpBIA MHTErpupyeT Bce cepBuckl ODE B euHYI0 apXUTEKTYpy, COXpaHsis CBOU OHTOJIOTUH B
pensauuonHoun bJI.

ITocTaHoBKA 3a1a4U K IPAaKTHYeCKO padoTe 5

1. 3yunTsb npeansaraeMblii TEOpETUYECKUI MaTepHUall.
2. ITocTtpouTth Mosies HHGPACTPYKTYPHI MPOCKTA.
3. PazpaGorarp wuH(ppacTpyKTypHOE pelleHHe s OpraHM3alud  Ipolecca

MPOEKTUPOBAHMUS.

4. Onucare CTpaTeruio BHEAPEHUS HHPPACTPYKTYPHBIX pEIICHUI.
5. Tloctpouth OTYET, BKIIOYAIONIMN ONMHUCAaHWE WHQPPACTPYKTYPHBIX pEUICHUH U
o0ocHOBaHUE 3TUX pemeHui. [IpeacTaBuTh OTYET M0 MpaKTHUECKO padoTe ISl 3alUThI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTBeTcTBMM ¢ yKa3aHHOM NpeAMETHOW 00JacThI0O M KIAaccoM pa3zpabaThiBaeMoin
MH(POPMALIMOHHOM CHUCTEMBI ONpPEAEIUTh HH(QPACTPYKTYpPY MJIi OpraHu3aluu Ipolecca
IPOCKTHUPOBAHUS CUCTEMBI, a TAaKXKe pa3paboTaTh MHPPACTPYKTYPHOE PELICHHUE ISl CUCTEMBIL.

O06ocHOBaTh BEIOOP TEXHOJIOTHI TPOSKTUPOBAHMSI.

Tabmmma 5.6 — UnauButyanbHbIe 3a1aHUS

No [IpenmerHas 001acTh Kinacc UC

1 Ckiag MRP

2 [Tpon3BOACTBEHHOE TPEANPUSITHE ERP

3 ToproBoe npeanpusiTue CRM

4 ToproBoe npeanpusiTue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopTtan B2B

7 CTpoUTENIbHOE NPEANPUITHE NC yuera

8 Bricuiee yueGHOE 3aBeieHUE NC ympasnenus
9 NudpactpykTypa npeanpusiTus CIIITP

10 | AnnapaTtHast ”HQPACTPYKTYpa MPEIIPUSTHS OKcnepTHas CUCTEMa

Conep:xkanue oTyera

[To BeImoNHEHHON paboTe cocramisgercs oT4eT. OTYET BBIMOJIHSAETCS B AJIEKTPOHHOM
Buje. [1o BeIMONMHEHHOMY OTUYETY MPOBOAMTCS 3aIIMTa IPAKTUYECKOM paboOTHI.
OTuer mO mpaKkTUYECKOH padoTe MOIKEH COCTOATh M3 CIEAYIOUMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIACT;

- BBOJHAs 4YacCTh: KpaTKOE OMHCaHUWE IeJield mpoekTa. BBomHAs 9acTh OTYeTa OJDKHA
BKIIIOYATh TYHKTHI:  YCJIIOBHUE 3aJa4d; TMOPSIOK BBIMOIHEHHS; IMPOTrPAMMHO-AMIapaTHbIC

CPEICTBA, UCIIOIb3yEeMbI€ MPU BBITOTHEHUH PAOOTHI.

- OCHOBHAsI 4YacTh (OMHCaHKe PabOThI).
- 3aKJIIOYCHHE (BBIBOJIBI);
- CIIUCOK UCTIOJB30BAHHOM TUTEPATYPHI.

3amuTa oTYeTa MO MPAKTUUYECKON paboTe 3aKifoyaeTcs B MPEAbsIBICHUN MTPENOJaBaTelto
MOJTyYEHHBIX PE3yJabTaTOB B BHJE (haiija M JEMOHCTPAIMH MMOJTYYCHHBIX HABBIKOB IIPH OTBETAaX

Ha BOIIPOCHI MPEMNOo/1aBaTesl.

KoHTposabHbIe BONPOCHI

1. VopasnieHue pruckamMu pH IPOSKTUPOBAHUK MTPOTPAMMHOIO MPOIYKTA.

2. IIporiecc ynpaBiaeHUs] pUCKAMH.
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3. KoHTponbHBIE OTMETKH ATAIloOB padoT.

4. lnarpamMmbl MPOIIECCOB U BPEMEHHBIE TUArPAMMBI.

5. BpeMeHHbIE U CETEBbIE JUarpaMMBl.

6. Pacnipenenenue ucnoyiHuTeNEn o 3Tarnam

7. Tunel pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HA JAHHBINA MPOEKT
8. Cxema npoluiecca yrpaBjieHHs] pucKaMu
9. Pe3ynbpTarhl aHalM3a PUCKOB

IIpakTnyeckas padora 6. UHcTpyMeHTaIbHOE 00ecnedeHHe OHTOJIOTHYeCKOro
MO/JeJHPOBAHNSA HHPOPMALMOHHBIX CHCTEM

Heas pa6orsr: V3yueHune HMHCTPYMEHTAIBHOTO OOECIIEYEHHS OHTOJOIMYECKOTO
MOJENUPOBaHUs MH(OPMALMOHHBIX cUCTeM. [lolydyeHue HaBBIKOB IO NMPUMEHEHHIO JIaHHBIX
METOJI0JIOTUH B IPOEKTUPOBAHUY HHHOBALIMOHHOTO MTPOIYKTa.

IIpakTnyeckas paboTa HampaBi€Ha Ha O3HAKOMIIEHHE C HHCTPYMEHTAIbHBIM
o0ecreyeHeM OHTOJOTMUYECKOTO MOJETUPOBaHUs WH(POPMALIMOHHBIX CHCTEM, MOJy4YeHHE
HaBBIKOB 110 IPUMEHEHHUIO HHCTPYMEHTOB OHTOJIOIMYECKOI0 MOIEITUPOBaHUS.

TpeboBanus K pe3yabTaTaM BBHIIIOTHEHUS TPAKTUYECKOI paboThI:

ITocTpouTh OHTOJIOTNYECKYIO MOJIENb CHCTEMBI, 000CHOBATh BBIOOP MHCTPYMEHTAIBLHOIO
o0ecreyeHns OHTOJIOTHYECKOT0 MOICTMPOBAHUS HHHOBAIIMOHHOTO MPOTYKTA.

ITocTaHoBKA 3a1a4U K IPAaKTHYeCKO padoTe 6

1. 3yunTsb npeasaraeMblii TEOpETUYECKUI MaTepHUall.

2. Pa3zpaboTaTh OHTOJIOTHYECKYIO MOJIETh CUCTEMBI.

3. O6ocHOBaTh  BBIOOD WHCTPYMEHTAILHOTO  OOECIIEYCHHsS]  OHTOJOTHYECKOTO
MOJIEJTMPOBAaHUS MHHOBALIMOHHOTO MTPOYKTa

4. Omnucatb HMHCTPYMEHTaJbHOE OOECIEYeHHE OHTOJIOIMYECKOTO MOJEIMPOBAHUS
CHUCTEMBI

5. Iloctpouts oTy€T. IlpeacTaBUTH OTUET MO MPAKTHUECKON paboTe s 3alUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTBeTcTBMM ¢ yKa3aHHOM NpeAMETHOW 00JacThi0O M KIAaccoM paszpadaThiBaeMon
CHUCTEMBI  pa3paboTaTh  OHTOJOTHYECKYIO  MOJENbh  CHCTEMBbI, O00OCHOBaTH  BBIOOp
UHCTPYMEHTAJIBHOTO  O0OECHeYeHHsI OHTOJOTMYECKOTO0  MOJEIMPOBAHUS WHHOBAIMOHHOTO
IPOIYKTA.

Tabmmma 6.6 — nauBHTyanbHbIC 331aHUS

Ne | [IpenmetHast 061acTh Knacc UC

1 Cxkuan MRP

2 I1pon3BOACTBEHHOE TPEANPUSITHE ERP

3 ToproBoe npeanpusiTue CRM

4 ToproBoe npeanpusiTue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopTtan B2B

7 CrpoutenbHO€ NPEaIpUsITHE NC yuera

8 Bricuiee yueGHOE 3aBeieHUE NC ympasnenus
9 NudpactpykTypa npeanpusiTus CIIITP

10 | AnnapaTtHast ”HQPACTPYKTYpa MPEIIPUSATHS OKcnepTHas CUCTEMa

Conep:xkanue oTyera

[To BeImONHEHHOW paboTe cocTaBisiercs OTY4eT. OTUET BBIMOJIHSETCS B AIEKTPOHHOM
Buje. [1o BRIMONHEHHOMY OTUYETY MPOBOAUTCS 3aIIMTa IPAKTUYECKOM pabOTHI.
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OTder MO NpPaKTHUUYECKON paboTe MODKEH COCTOSITh W3 CIEAYIOMIMX CTPYKTYPHBIX
3IIEMEHTOB:

- TUTYJIBHBIH JIUCT;

- BBOJIHAs YacCTh: KpaTKOE OIMHCaHWE Ielei mpoekTa. BBoAHAs 4acTh OTuUeTa JOJKHA
BKJIIOYATh TYHKTHI:  YCJIOBUE 3aJaud; TMOPSJIOK BBINOJIHEHHs; MPOTrpaMMHO-ammapaTHbIe
CPEJICTBA, UCIIOIh3yEeMbI€ TIPU BHITIOTHEHUH PAOOTHI.

- OCHOBHasl 4acTh (OmucaHWe pabOTHI): OMHUCAHUE OHTOJOTUYECKOW MOJEIH CHUCTEMBI,
000CHOBaHHE BBIOOpAa HHCTPYMEHTAIBHOTO OOECIICUEHUS] OHTOJIOTUYECKOTO MOJCTUPOBAHUS
WHHOBAIIMOHHOTO MPOIYKTA.

- 3aKJTI0YCHHE (BBIBOJIBI);

- CIIMCOK UCIOJIB30BaHHOM JTUTEPATYPHI.

3amuTa oTYeTa MO MPAKTUIECKON paboTe 3aKITI0YaeTCs B MPEAbSIBICHUN MIPETIOaBATEITIO
MOJIyYEHHBIX PE3yJbTaTOB B BHJE (haiija U JEMOHCTpAIMK MOJTYYEHHBIX HAaBBIKOB IIPU OTBETaX
Ha BOIIPOCHI MPEMNO01aBaTesl.

IpakTuyeckas padora 7. Texnosorun RDF u OWL

Leab padorsl: M3yuenue rexnonoruit RDF u OWL.

[IpakTrueckas pabora HampaBiieHa Ha o3HakomieHue ¢ TexHosorumsimMu RDF m OWL,
MOJTy4eHUE HABBIKOB MO nmpuMeHeHuto TexHosnoruit RDF u OWL nipu pa3zpaboTke mpoekra.

TpeGoBanus K pe3yibTaTaM BHIIOJHEHUS MPAKTUYECKOM pabOTHI:

[TocTpouTh  OHTOJIOTMUECKYIO  MOJEIb  NPEJICTAaBICHUS  JAHHBIX,  HCIOJb3Ys
uHcTpyMeHTapuil Texnonoruii RDF u OWL.

ITocTanoBka 3a1a4M K NpaKTH4YeCKOH padorte 7

1. U3yunTh npennaraeMblii TEOPETUUECKUN MaTepHal.

2. Omumcars Texnoaorud RDF u OWL.

3. IlocTpouTh  OHTOJIOTMYECKYIO  MOJI€Nb  MPEACTABICHUS  JAHHBIX, HMCIOIb3YA
uHcTpyMeHTapuil TexHosnoruid RDF u OWL

4. TlocTpouTh OTYET, BKJIIOYAIONIMKA MOJENb MpEACTaBICHUS MaHHBIX. [IpencraButh
OTYET MO MPAKTHYECKON paboTe AJIs 3alUTHL.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTBeTcTBMM ¢ yKa3aHHOM NpeAMETHOW 00JacThi0O M KIAaccoM pa3zpabaThiBaeMoin
UHPOPMALIMOHHOM CHUCTEMBI IOCTPOUTh MOJENIb IPEACTABICHUS JaHHBIX, HCIHOJb3Ys
uHcTpyMeHTapuii TexHosoruii RDF u OWL.

Tabnuia 7.6 — nnuBuayanpHbIC 33 JaHUS

No [IpeameTHast 061acTh Kitace UC

1 Ckiag MRP

2 [Ipon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpustue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CTpoUTENIbHOE NPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBeieHNe NC ynpaBnenus
9 HudpactpykTypa npeanpusTis CIIIIP

10 | Annaparsast n”HGPaCTPYKTypa NPeapUsSTHS DKCIepTHas CUCTeMa

Conep:xanue oT4yeTa

[To BemMosHEHHOW paboTe cocTaBisieTcss oTdeT. OTYET BBIMOJHSAETCS B DJIEKTPOHHOM
Buze. [1o BeIMOMTHEHHOMY OTYETY MPOBOAUTCS 3aIUTa MPAKTUYECKONW PaOOTHI.

28




OTder MO NpPaKTHUUYECKON paboTe MODKEH COCTOSITh W3 CIEAYIOMIMX CTPYKTYPHBIX
3IIEMEHTOB:

- TUTYJIBHBIH JIUCT;

- BBOJIHAs YacCTh: KpaTKOE OIMHCaHWE Ielei mpoekTa. BBoAHAs 4acTh OTuUeTa JOJKHA
BKJIIOYATh TYHKTBI:  YCJIIOBHUE 3aJaud; IMOPSJIOK BBIMNOJIHEHUS; MPOTrpaMMHO-aNapaTHbIe
CPEJICTBA, UCIIOIh3yEeMbI€ TIPU BHITIOTHEHUH PAOOTHI.

- OCHOBHAas 4acTh (OMHUCcaHue paboThI).

- 3aKJTI0YCHHE (BBIBOJIBI);

- CIIMCOK UCIOJIb30BaHHOM JTUTEPATYPHI.

3amuTa oTYeTa MO MPAKTUIECKON paboTe 3aKITI0YaeTCs B MPEAbSIBICHUN MIPETIOaBATEITIO
MOJIYYEHHBIX PE3yJbTaTOB B BHJE (haiija U TEMOHCTpAIMK MOJTYYEHHBIX HAaBBIKOB IIPU OTBETaX
Ha BOIPOCHI MPENO/1aBaTesl.

IpakTuyeckas padora 8. [IpumMeHeHne OHTOJIOTHYECKUX Mo/IeJieid HHHOBAIIMOHHbBIX
NMPOAYKTOB

Hear padorbl: H3ydeHue crparerwii TPUMEHEHHS OHTOJOTMYECKHX MOJENEH
WHHOBALIMOHHBIX MPOJYKTOB.

[IpakTnueckass paboTa  HampaBieHa Ha  M3y4eHHE  CTpaTerHmii  NMPUMEHEHMUS
OHTOJIOTMUECKHUX MOJIEI€il MHHOBALIMOHHBIX MPOAYKTOB U MOJIYYEHUE HABBIKOB MO TIPUMEHEHUIO
M3YYEHHBIX KeMCOB IIpU pa3pabOTKe MHANBUIYATILHOTO MPOEKTA.

TpeboBanust K pe3ybTaTaM BHIMIOTHEHHSI PAKTUYECKON PabOTHI:

[loctpouth Monenb MNPOEKTa, HUCHOIB3YS HHPOPMALMIO O TMPAKTUKE MPUMEHEHUS
OHTOJIOTUYECKUX MOJENEH:

ITocTanoBKA 3a1a4u K IPaKTHYeCKOi padoTe 8

1. 3yunTsb npeangaraeMblii TEOpETUYECKUI MaTepHUall.

2. Onwucath MOAENb IPOEKTa, HUCHOJIb3Yyd HHPOPMALHUIO O MPAKTUKE IPUMEHEHUs
OHTOJIOTHYECKUX MOJECIICH.

3. ITocTpouTh OTYET, BKIIOYAIOIINN ONMUCAHUE CTPATETH MPUMEHEHUSI OHTOJIOTUYECKUX
MoJeNiell MHHOBAIIMOHHBIX NPOAYKTOB. IlpeacTaBuTh OTYET MO NpaKkTUUeCKoil pabore s
3aIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 321aHUI

B cooTBercTBMM ¢ yka3zaHHOW MpeaMETHOM O0OJACThI0O M KJIACCOM pa3padaThIBaeMOi
UH(POPMALIMOHHON CUCTEMBI TOCTPOUTH MOJIENb MPOEKTA, HCIIONb3YsI HH(POPMAIIHIO O MPAKTHKE
IPUMEHEHHUS OHTOJIOTHUYECKUX MOJIENIEH.

Tabmmma 5.6 — MnauButyanbHbIC 3a1aHUS

Ne | [IpenmetHast 061acTh Knacc UC

1 Cxkuan MRP

2 ITpon3BOACTBEHHOE TPEANPUSITHE ERP

3 ToproBoe npeanpusitue CRM

4 ToproBoe npeanpusiTue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopTtan B2B

7 CrpoutenbHO€ NpeanpUsITHE NC yuera

8 Bricuiee yueGHOE 3aBeieHUE NC ympasnenus
9 NudpactpykTypa npeanpusiTus CIIITP

10 | AnnapaTtHast ”HQPACTPYKTYpa NPEIIPUSTHS OKcnepTHas CUCTEMa

29




Conep:xkanue oTyera

ITo BeImonHEHHON paboTe cocramisgercs oT4eT. OTYET BBIMOJIHSAETCS B AJIEKTPOHHOM
Buje. [1o BeIMONHEHHOMY OTUYETY MPOBOAUTCS 3aIIMTa IPAKTUYECKOM pabOTHI.

OTuer mO mpaKTUYECKOH padoTe MOKEH COCTOATh M3 CIEAYIOUMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIACT;

- BBOJIHas 4acTh: KpaTKOE OINHCaHUE Lienei mpoekTa. BBoaHas yacTh oTueTa JOJKHA
BKJIIOYATh NYHKTBHI:  YCJIOBHE 3aJayd; MOPSJIOK BBINOJHEHUS; MPOrpaMMHO-aNNapaTHbIe
CPEICTBA, UCIIOIb3yEeMble TPU BBITOTHEHUH PAOOTHI.

- OCHOBHAsI 4acTh (OMHCaHUE PabOThI):.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIUCOK MCIOJIb30BaHHON JIUTEPATYPBHI.

3amuTa oTYeTa MO MPAKTUUYECKON paboTe 3aKifoyaeTcs B MPEAbsIBICHUN MTPENOJaBaTellto
MOJTyYEHHBIX PE3yabTaTOB B BHJE (haiija U JEMOHCTPAIMH MMOJTYYCHHBIX HABBHIKOB IIPH OTBETAaX
Ha BOIIPOCHI MPEMNOo1aBaTesl.

5. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITINHBI

5.1. [lepeyeHb OCHOBHOM M JONOJHUTEILHOM JJUTEPATYPbI, HEO0OXOTIUMOM IS
OCBOEHUS THCHHUILINHBI

5.1.1. IlepeyeHb OCHOBHOI1 JIUTEPATYPbI

bapeimesa A.B., bangun K.B., T'omos P.C., Ilepenepse U.M. UnHoBamuu: YueOHOE
nocobue / Ilox obmi. pen. m.3.H., mpod. A.B. bapeimepoit. — 2-e uzn. — M.: U3marenbcko-
Toprosast kopnopanus «/lamkos u K », 2018.

5.1.2. IlepeyeHb TONMOJHUTEIbHOM JIUTEPATYPHI
NunoBanmonueiii MeHemxkMeHT : kypce nekmmii / FO.H. Kynakos, T.C. Memepsikosa ;
M-Bo oGpa3oBanus u Hayku Pocc.@eneparuu, Mock. roc. yH-T. — MockBa: MI'CVY, 2019.

5.2. IlepeyeHnb y4eOHO-MeTOAUYECKOTO 00ecTeYeHNsI CAMOCTOATEIbHOI PadoThI
o0yyaromuxcs Mo JUCHUIIIHHE

1. Meronnyeckue yka3aHHMs MO  BBITOJHEHHUIO MPAKTUYECKUX pabOT MO JUCHUIUIMHE
«MH)KeHepHBIE KEUCBI: OT MPAKTUYECKUX 3a/1a4 K MHHOBALIMOHHBIM PEIICHUSAM.

2. Meroanyeckue yKa3zaHUs JJIsl CTYIEHTOB 110 OPTaHU3aIlMH CaMOCTOSITEIbHON pabOThI
1o qucuuIuinHe «VMHXeHEepHbIE KEICBI: OT MPAaKTUYECKUX 33]1a4 K MHHOBALMOHHBIM PELICHUSIM.

5.3. Ilepeuyens pecypcoB HH(POPMALMOHHO-TETIEKOMMYHUKAIIMOHHOM CeTH
HNHuTepHeT, HEOOXOAMMBIX /151 OCBOCHUS TUCHUILINHBI

HNuTepHeT-pecypcenl:
1. https://www.tks.ru/ - pocCHIICKH TaMOXEHHBI HHPOPMAITMOHHBIN MOPTAI.
2. http://www.ved.gov.ru/ - mopran BHEIIHEAKOHOMUYECKOW HH(DOPMAIIHH.
JJIeKTPOHHBbIE OM0JINOTEYHbIE CUCTEMBbI:
3. http://biblioclub.ru/ - YauBepcurerckas 6udmmoreka ONLINE.
4. http://www.iprbookshop.ru/ - DnekTponnast OubGaroTeUHasK cucTeMa.
5. https://elibrary.ru — Hay4Has 3JeKTpOHHAsA OHOIMOTEKA
IIpodeccnonanbHbie 0a3bl JAHHBIX
6. http://www.customs.ru — opurmansHelii caiit @enepanbHON TaMOXKEHHOH ¢y k0b1 PD
7. http://economy.gov.ru - oduIMaNbHBIA CcaiT MHHHCTEpPCTBA SKOHOMHYECKOTO
pa3BHUTHSL.
MUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA3OBAHUA PD
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YUPEXJAEHUE BBICHIETI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»
[Iaturopckuit unctutyT (Ppruan) CKOY

MeToanyeckue ykazaHus

JUTsI 00YUaIOIIUXCS TT0 OPTAaHU3AIMN U TIPOBEICHUIO CAMOCTOATEILHON pabOThI
o agucuuiuinae « MHKEHEPHBIE KEMCBI: OT IPAKTUYECKHUX 3AJJAY K
HUHHOBALIMOHHBIM PEILEHUSIM»

JUISl CTyICHTOB HarpasiieHust noarotoBku 38.03.02 MeHeaKMeHT
HaNpaBJIEeHHOCTH (po¢uiib) YnpaBiaeHue OU3HeCOM

IIaTuropck, 2024
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1. O01mue MoJI0KeHU A

CamocrosiTtennpHass paboTa — T[UIaHUpyemas YydeOHas, y4eOHO-HCCleIoBaTeNbCKas,
HAy4YHO-UCCIIeIOBATeNbCKasi padoTa CTYACHTOB, BBITIONHsIEMAsi BO BHEAYAUTOPHOE (ayTUTOPHOE)
BpeMsl 10 33JaHMI0 M TpU METOJAMYECKOM PYKOBOJCTBE IIpernojaBaTens, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTusi (MpU YaCTMYHOM HEMOCPEICTBEHHOM YYAaCTUU MPETOJaBATEINS,
OCTAaBJISIIONIEM BEYIIYIO POJIb 32 pabOTON CTYICHTOB).

CamocrositenpHast pabota crynentoB (CPC) B BY3e siBisiercss BaxHBIM BUJIOM y4eOHOU
U Hay4dHOM JedATenbHOCTHM cryaeHTa. (CamocrosiTenibHas padoTa CTYJEHTOB  HIpaeT
3HAUUTENBHYIO POJIb B PEHTUHTOBOM TEXHOJIOTUU O0yUEHUSI.

K ocHOBHBIM BUAaM caMOCTOSATEIbHON PabOTHI CTYA€HTOB OTHOCSITCS:

— (¢opMupoBaHHE U YCBOSHHE COJEp)KaHHMS KOHCIEKTa JIeKIMid Ha 0ase
PEKOMEH/JOBaHHOM  JIEKTOpOM  y4eOHOM  JuTepaTyphl,  BKJIo4Yas  MHGOpPMAIMOHHbBIE
o0pa3oBaTeNbHbIE PECYPCHI (IIEKTPOHHBIE YUeOHUKH, SJICKTPOHHbIE OMOIMOTEKH U Ap.);

— HAITMCAHKE JTOKJIAJOB;

— MOATOTOBKA K CEMUHApaMm, MPaKTHIECKUM U J1abopaTOpHBIM paboTam, uX 0hOpMIICHHUE;

— COCTaBJIEHHE AaHHOTHUPOBAHHOTO CIHMCKAa CTaTe€il M3 COOTBETCTBYIOIIMX KYPHAJIOB IO
OTpacJIsiM 3HaHWH (TI€IarorHIeCKUX, ICUXOJIOTHUECKUX, METOAMYECKUX U JIp.);

— BBINOJHEHHE Y4eOHO-UCCIIE0BATENLCKUX PA0OT, MPOEKTHAs JAESITeIbHOCTD;

— MOJTrOTOBKA MPAKTUYECKUX Pa3pabOTOK M pEeKOMEHAALMHA MO PElIeHUI0 MpOoOIeMHOM
CUTYaIlUH;

— BBINIOJIHEHUE JIOMAIIHUX 3aJaHuil B BUJAE PEUICHHs OTIEIbHBIX 3a]ad, MPOBEACHUS
TUTIOBBIX PACYETOB, PACYCTHO-KOMIBIOTEPHBIX W HMHAWBHIYATbHBIX pPa0OT MO OTAEITHHBIM
pazzenaM coliep>KaHus JUCIUIUIAH U T.11.;

— KOMIIBIOTEPHBIH TEKYHIIUH CAMOKOHTPOJb M KOHTPOJb YCIeBaeMoCTH Ha 0aze
AIIEKTPOHHBIX 00YJAIOIIUX U ATTECTYIOIIUX TECTOB;

— BBITIOJTHEHUE KYPCOBBIX pa0doT (IMPOCKTOB) B paMKax JUCIHUILINH;

— BBITNOJHEHHE BBITYCKHON KBaJIM(UKAIIMOHHON paboThI U JIp.

MeToauka OopraHu3alfi CaMOCTOSTENILHON pabOThl CTYACHTOB 3aBUCUT OT CTPYKTYPHI,
XapakTepa U OCOOCHHOCTEH H3y4aeMOW NHCUUIUIMHBI, 00b€Ma 4YacoB Ha €€ H3Yy4YeHHEe, BUAA
3alaHuil I CaMOCTOSITEIbHONW Pa0OTHI CTYIEHTOB, WHAMBHUAYAIbHBIX Ka4eCTB CTYIEHTOB U
YCJIOBHH Y4EeOHOU NIEATEITHOCTH.

[Ipouiecc opraHu3amuu CaMOCTOSITENIBHONM pa0OThl CTYIEHTOB BKJIIOYaeT B cels
CJIETYIOIINE ATAlbI:

— TOJTOTOBHUTENBHBIA (ONpEeIeHne IIeNiel, COCTAaBIEHUE MPOrPAMMBI, MOATOTOBKA
METOJMYECKOT0 00ecreyeHus, MOAr0TOBKa 000PY10BaHMUs );

— OCHOBHOM (peay3anusi IporpaMMbl, HCIOIb30BaHUE MPUEMOB MOMCKAa HH(pOpMAIUH,
YCBOGHHUS, TiepepaboTKHU, NTPHUMEHEHHUs, Tepeladyd 3HaHul, (UKCHPOBAHHE PE3yIbTaTOB,
caMOoOpraHu3aIus npoiecca paboTsl);

— 3aKJIIOYUTENHHBINA (OIICHKA 3HAYMMOCTH W aHAIHM3 Pe3yabTaTOB, UX CHUCTEMATHU3AIlHs,
onleHka 3((eKTUBHOCTH TMporpaMMmbl M TPUEMOB pabOThl, BBIBOJALI O HAaMpaBICHUIX
ONTUMU3ALNH TPYAQ).
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2.10eab 1 32124 CAMOCTOSATEILHON PadoOThHI

Benymas nens opranmsanmu u ocymectBieHuss CPC coBmagaer ¢ menbro oOydeHHS
CTyZIeHTa — (POPMHUPOBAHNE YHUBEPCAIBHBIX KOMIIETCHIIUH.

[Tpu opranuzarnuu CPC BaXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAaHOBSTCS (hOpMUPOBaAHUE
YMEHHUSI CaMOCTOSTENIbHOW pabOThl A7 MPUOOpETEHHs] 3HAHWW, HABBIKOB U BO3MOXHOCTH
OpraHu3aIy y4eOHOU W HAyYHOH neaTenbHOCTH. Llenpio camocToaTenbHON paboThl CTYICHTOB
ABJISICTCA OBJIAICHUC (bYHI[aMeHTaHBHBIMI/I 3HaHUAMU, HpO(bGCCI/IOHa.HBHBIMI/I YMCHUSMU U
HaBbIKAMHU  JIEATENBHOCTH MO NpOoGMII0, OMNBITOM TBOPYECKOH, HCCIIEeI0BaTENbCKON
JIESATEIbHOCTH. CamocTosaTenbHas pabora CTYIEHTOB CIOCOOCTBYET pa3BUTHIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH, TBOPUECKOTO TOJIX0/1a K PEIICHUIO
po0ieM yueOHOro U Tpo(eCCUOHATBLHOTO YPOBHSI.

3amauamu CPC sgBisrorcs:

— cucTemMaTh3alusi M 3aKpelyieHWEe IOMYYEHHBIX TEOPEeTHYECKHX 3HAaHUH U
MPAKTUYECKUX YMEHUN CTYJCHTOB;

— yrayOJeHre U pacuIMpeHre TeOPEeTHUECKUX 3HAHUII;

— (QopmupoBaHHE YMEHUN HCHOJB30BaTh HOPMATUBHYIO, MPAaBOBYIO, CIPAaBOYHYIO
JOKYMEHTALHNIO U CIIELUAIBHYIO TUTEPATYPY;

— Pa3BUTHUC MMO3HABATCIILHBIX CHOCO6HOCT€I‘/JI U AaKTHBHOCTU CTYACHTOB!: TBOp‘IeCKOI\/'I
MHUIUATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTraHNU30BaHHOCTH;

— (opmupoBaHHE CaMOCTOATEIBHOCTU MBILIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeain3alliu;

— Ppa3BUTHE UCCIEA0BATEIBCKUX YMEHUN;

— UCIOJIb30BaHWE MaTepuana, COOPAaHHOTO U TMOJYYEHHOTO B XOJE CAMOCTOSITEIHHOM
paboThl U TA0OPATOPHBIX 3AHATHH.

3.TexHoJIOrHYeCKasi KAPTA CAMOCTOSATEJILHOM padoThI CTyJAeHTa
JISl CTYJIEHTOB 04HO# (hopMbI 00yUeHHSI:

CpencrBa u OO0BeM 4acoB, B TOM YHCIIE
Konwr
TEeXHOJIOTUH CPC | KonraktHag | Bcero
peanu3yeMbIX Bun nesareabnoctu
. OIICHKH pabora ¢
KOMIIETEHIIHH, CTYJICHTOB
WHIUKaTOpa(oB) fiperofasar
eJIeM
2 cemecTp
YK-3 CaMocCTOSTEILHOE CobecenoBanue
(UA-1yk-3; U3y4YEHHE 27.0 3.0 30
N-2vk3; JIUTEPATYPHI
N-3vyk-3)
VYK-3 IToxroroska k CobecenoBanue
(UO-1yk-3; IIPaKTUYECKUM 18,0 2.0 20
NJ-2yx-3; 3aHSITHSIM
N-3vyk-3)
YK-3 ITonroroBka Hoxmang
(NH-1yk-3; JIOKIIa/1a
1 1
VT-2vics: 9,0 ,0 0
N-3vyk-3)
Nroro 3a 2 cemectp 54,0 6,0 60,0
Htoro | 54,0 6,0 60,0

JJIs1 CTy/1eHTOB 04H0-3204HO¥ (hopMBbI 00yUeHHUS:
\ Konpl \ Bug nestensHOCTH \ CpenctBa u \ O0BeM YacoB, B TOM YHCIIE \
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peanu3yemMbIx CTYJIEHTOB TEXHOJIOTUHU CPC | KonraktHasa | Bcero
KOMITETCHIIUH, OLIEHKU pabora ¢
UHIUKATOpa(oB) npenojaaBaT
enemM
2 cemecTp
YK-3 CaMocCTOSTEILHOE CobecenoBanue
MO-1yks3; U3y4yeHue 59.4 6.6 66
N-2vk3; JIUTEPATYPHI
N/I-3yk-3)
VYK-3 IToxroroska k CobecenoBanue
(UA-1yk-3; IIPaKTUYECKUM 18,0 2.0 20
NJ-2yx-3; 3aHSITHSIM
N-3vyk-3)
YK-3 ITonroroBka Hoxkmang
(NH-1yk-3; JIOKIIa/1a
VT-2vics: 9,0 1,0 10
W/I-3yk-3)
Nroro 3a 2 cemectp 86,4 9,6 96
Hroro | 86,4 9,6 96

4.I1opsAI0K BBINMOJTHEHUS] CAMOCTOSITEIbHON PAa00ThI CTYICHTOM

4.1. Memoouueckue ykasanus no pabome c y4eOHOU Tumepamypou

[Tpu pabote ¢ KHHUroi HEOOXOIUMO MOAOOpATh JUTEPATYPY, HAYUUTHCS MPABUILHO €€
YUTaTh, BECTH 3anmucu. Jjig mogdopa murepaTypbl B OMOIMOTEKE MCTIONB3YIOTCS al)aBUTHBIN U
CHUCTEMAaTUYECKUN KaTaJIOlH.

Ba)xHo MOMHUTH, YTO palroHaldbHbIE HABBIKM PabOThl C KHUTOM - 3TO Bcerjga Oojblias
OKOHOMUS BPEMEHH U CHIIL.

[IpaBuibHbIE  1ONOOp Y4YEOHHMKOB PEKOMEHAYETCSl IpernojaBaTesieM, YHTAIOIIUM
JEKIMOHHBIN Kypc. HeoOxomumasi nmurepatypa MOXET OBITh TaKKe yKa3aHa B METOJUYECKHX
pa3paboTKax Mo JaHHOMY KypCy.

N3ygast matepuan mo y4eOHUKY, CIIeyeT MEePeXOAUTh K CIEIYIOIIeMY BOIPOCY TOJBKO
nocjie TPaBUIBHOTO YSACHEHHUS TMpelbIAyIIero, ONHChIBas Ha Oymare BCE BBIKJIAIKU U
BBIUMCIICHHSI (B TOM YHCJIE T€, KOTOpPbIE B yUEOHHKE OIYIICHb WU Ha JIEKIUUA JaHbl s
CaMOCTOSITENIbHOTO BBIBOJIA).

[Tpu u3yuenuu 0601 AUCUUIIINHBI OOJBIIYIO U BaXKHYIO POJIb UTPAET CAMOCTOSTEIbHAS
WHAUBHUIyallbHAs paboTa.

Oco0oe BHHMMaHME CJEeAyeT OOpaTUTh Ha OINpeAeseHHE OCHOBHBIX MOHATHUH Kypca.
CTyneHT JOKeH MOApoOHO pa3dupaTh MPUMEPHI, KOTOPBIC MOSCHAIOT TaKUe ONpEAeTeHUs, U
YMETh CTPOUTH AaHAJIOTWYHbIE MPUMEPHI camocTosTenbHo. HykHO 100MBaTbCcs TOYHOIO
NPEJICTaBICHUST O TOM, YTO HU3ydYaemib. [lOJ€3HO COCTaBIATH OMOPHBIE KOHCIEKTHL. I[lpu
M3YYEHUH MaTepuaja 1o y4eOHUKY MOJIe3HO B TeTpaau (Ha CleUHaIbHO OTBEIEHHBIX MOJISX)
JOTIOTHSTh KOHCIIEKT JeKIui. TaM ke clemyeT OTMe4aTh BOMPOCHI, BBIACIECHHBIC CTYISHTOM
JUTSL KOHCYJIbTAIlUU C MPENO0/IaBaTEeNIEM.

BbIBOIBI, TTOJIYYE€HHBIE B PE3YNIbTATE U3yUEHUS, PEKOMEHIYETCSI B KOHCIIEKTE BBIJICISTH,
YTOOBI OHH MPH MEPEUUTHIBAHUH 3aITUCEH JTyUIlle 3alIOMUHAIKCD.

OneIT MOKAa3bIBaET, YTO MHOTHM CTYACHTaM IOMOTAaeT COCTABJICHHE JUCTa OIMOPHBIX
CUTHAJIOB, COJIEp>KaIllero BayKHEHIIMe 1 Haubosee 4acTo ynorpedsusiembie (GOpMyIibl U MOHATHUA.
Takoil TUCT MOMOraeT 3amoOMHUTH (OPMYJIbI, OCHOBHBIC MOJIOKEHHUS JICKIIHH, a TaKKE€ MOXKET
CILY’>KUTb ITIOCTOSIHHBIM CIIPAaBOYHUKOM IS CTYJEHTA.
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UreHne Hay4HOro TEKCTa SIBISETCA YacThIO MO3HABATENbHOM AesTenbHOCTH. Ee nenp —
U3BJICUEHHE U3 TeKCTa HeoOxoaumMoi nHdpopmarui. OT TOTO Ha CKOJIBKO OCO3HAHHA YUTAIOLIHM
coOCTBEHHas BHYTPEHHSSI yCTAaHOBKAa NpHU OOpallleHWHd K MEYaTHOMY CJIOBY (HaWTH HYXHbIE
CBCACHUA, YCBOUTH I/IH(bOpMaL[I/IIO MOJIHOCTBIO WJIM YaCTHUYHO, KPUTHYCCKU IMPOAHATIU3UPOBATH
MaTepHua U T.I.) BO MHOTOM 3aBUCHT 3(PPEKTUBHOCTh OCYIIECTBIISIEMOTO JICHCTBUSI.

Briensitotr uemsipe 0cHoéHble yCMAHO6KU 8 YMEHUU HAYYHO20 MEKCMA:

MH(POPMaITMOHHO-TIONCKOBBIN (3a/1a4a — HAWTH, BBIJICITUTH KICKOMYIO HH()OPMAITHIO)

yYCBauBaromas (yCI/IJII/IH YuTaTCiid HalpaBJICHbBI Ha TO, I-ITO6I>I KaK MOXHO IIOJIHEEC
OCO3HATh W 3allOMHUTh KaK CaMH CBEJEHUS H3JlaraeMble aBTOPOM, TaK MU BCIO JIOTHKY €ro
paccyxaeHHi)

AQHAJIUTUKO-KPUTHYECKasl (YUTATeNIb CTPEMUTCS KPUTHUECKH OCMBICIUTh MaTepual,
MIPOAHATM3UPOBAB €T0, ONPEICTUB CBOC OTHOIICHHE K HEMY)

TBOpUECKas (CO3[aeT y 4YHUTaTessl TOTOBHOCTh B TOM WJIM MHOM BUJIE — KaK OTIPABHOI
MYHKT 711 CBOMX PAacCyXIEHUH, Kak 0o0pa3 Juisl TEHCTBUS MO aHAJOTUH | T.M. — UCIOJIB30BaTh
CYXKICHHSI aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaOMoAeHUs, pa3padOTaHHYI0 METOJHUKY,
JOTIOJIHUTD UX, IOABEPTHYTh HOBOM IIPOBEPKE).

OcHognbie 8U0bl CUCMEMAMUZUPOBAHHOL 3aNUCU NPOYUMAHHO2O:

AHHOTHPOBAaHUE — TMPEAEIBHO KpaTKOE CBSI3HOE OINHUCAHUE IIPOCMOTPEHHOW HIIHU
IIPOYNTAHHON KHUTH (CTaTbU), €€ COAEPIKAaHUs, NCTOYHUKOB, XapaKTepa U Ha3HAuYCHMS,
[ImanupoBaHne — KpaTKas JIOTHYECKash OpraHM3alusi TEKCTa, pacKpbIBaroIas

COJIEpXKaHUE U CTPYKTYPY U3y4aeMOro MaTepuana;

Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIECHUE OCHOBHBIX YTBEP)KICHHH aBTOpa 0Oe3
pUBJICYEHHS (PAKTUUECKOTO0 MaTepuara;

[{utrpoBaHue — TOCIOBHOE BBHIMCHIBAHUE U3 TEKCTA BBIACPIKEK, U3BJICUCHH, Hanboee
CYILIECTBEHHO OTPAXKAIOUIUX Ty WJIH UHYIO MBICIb aBTOPA;

KoHcnexktupoBaHue — KpaTkoe U IOCJIEI0BAaTEIbHOE M3JI0KEHHE COAEPIKAHMS
MIPOYUTAHHOTO.

KoHCneKT — CI0XHBIH c110co0 M3JI05KEHUS COJIepKaHUsl KHUTH MM CTaThU B JIOTHYECKOU
nociea0BaTelbHOCTH. KOHCTIEKT akKyMyIupyeT B ce0e Mpeaplayline BUIbl 3aliCH, T03BOJISET
BCECTOPOHHE OXBATUTh COJIEpP’)KaHNE KHUTH, cTaTbu. [109TOMY yMeHuUe COCTaBIATh IUIaH, TE3UCH,
JienaTh BBIMUCKH U JPYTUE 3alUCH ONPEAEIIAET U TEXHOJIIOTHIO COCTABICHHS KOHCIIEKTA.

Memoouueckue ykazanus no cOCMagieHu0 KOHCneKma:

1. BHUMaTENbHO MPOYUTAUTE TEKCT. Y TOUHUTE B CIIPABOYHOW JIUTEPATYPE HETOHSITHHIE
cinosa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIC TAHHBIC HA TIOJIST KOHCIIEKTA.

2. Brelgenure rnaBHOE, COCTaBhTE IJIaH.

3. Kpatko chopmynupyiiTe OCHOBHBIC MOJOXKEHHS TEKCTa, OTMEThTE AapryMEHTAIUIO
aBTOpA.

4. 3akoHCHEKTUpPYITE  Marepual, 4YETKO  cieqysd  nyHkram  IuiaHa.  Ilpu
KOHCIIEKTUPOBAHUM CTapalTeCh BBIPA3UTh MBICIb CBOMMH CIIOBAMH. 3aIllUCH CIIEAYET BECTH
YETKO, SICHO.

5. I'paMOTHO 3amuchiBaiiTe nUTaThl. [{uTHpYs, yUuThIBalTE JJAKOHUYHOCTH, 3HAYUMOCTD
MBICJIH.

B TekcTe KOHCIEKTa kKenaTeJIbHO NPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJOXKEHUS, HO U UX
NoKazarenbcTBa. [Ipu oopmMileHUN KOHCIEKTa HEOOXOAWMO CTPEMHUTHCS K €MKOCTH Ka)JI0ro
npenioxkeHus. MpICIu aBTOpa KHUTH CleAyeT H3jaraTb KpaTko, 3a00Tsich O CTuie u
BBIPA3UTEILHOCTH HAMMCAHHOTO. UKCIIO JOMOJHUTENBHBIX JIEMEHTOB KOHCIIEKTA JOKHO OBITh
JOTHYECKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  paclpeieNsiThCcs B ONpeAeNieHHOM
IIOCJIEIOBATEIbHOCTH, OTBEYAIOLIEH JIOTUYECKON CTPYKTYype mnpousBencHus. s yToyHeHus u
JOTIOTHEHUS HEO0XO0IUMO OCTABJIATH MOJIS.

OBnazieHre HaBBIKAMU KOHCIEKTHPOBaHUS TPeOyeT OT CTy/AEHTa IIeNIeyCTPEMIIEHHOCTH,
MTOBCETHEBHON CaMOCTOSTEIIbHONW PaOOTHI.
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4.2. Memoouueckue yKazanus no no020mosKe K NPaKmuyeckKum 3aHamusim

Jigs  Toro 4YTOOBl NPAKTUYECKHE 3aHSITHS MPUHOCHIM MaKCHUMAaJbHYIO TOJb3Y,
HE00X0/IMMO TOMHUTH, YTO YINPaKHEHHE U pEIIeHUE 3a/a4 MPOBOJATCS MO BBHIYUTAHHOMY Ha
JEKIUAX MaTepually U CBSI3aHbI, KaK MPaBUIIO, C JETAIBHBIM pa300poM OTAEIBHBIX BOIPOCOB
JEKIMOHHOro Kypca. Crienyer NOAYEpKHYTb, YTO TOJBKO IIOCIE YCBOECHMS JIEKLIHOHHOIO
MaTepuaia ¢ ONPEACIICHHOW TOYKH 3peHHs (a2 MMEHHO C TOH, ¢ KOTOpOM OH H3JlaraeTcsi Ha
JEKIMSIX) OH OyJeT 3aKperuIsThCs Ha JIaOOpaTOPHBIX 3aHATHIX KaK B pe3ysbTaTe 00CYKICHUS U
aHaJIM3a JEKUMOHHOIO MaTepuaia, TaKk U ¢ MOMOUIbIO pelIeHs] MPOOJIEeMHBIX CUTYallUid, 3ajad.
[Ipu 3TuX yCIOBUSAX CTYAEHT HE TOJIBKO XOPOLIO YCBOMT MaTepHall, HO U HAy4YUTCs IPUMEHATD
€ro Ha MpakTUKe, a TaKKe MOJIYYUT JOMOJHHUTENIbHBIN CTUMYJ (M 3TO OYEHb Ba)XHO) AJIs
AKTUBHOU TPOPAOOTKH JICKIUH.

[Ipu camocCTOSITENFHOM PELICHUH 33aJa4 HYKHO OOOCHOBBIBATH KaXJbIl 3Tall perieHwus,
UCXO0Js U3 TEOPETUUYECKUX IOJIOKEHUHN Kypca. Eciii CTyIeHT BUIUT HECKOJIBKO ITYTEH pelIeHus
npoOaemMbl (3a/1aun), TO HY)KHO CPaBHUTh MX M BBIOpaTh caMblii panroHanbHbIN. [lone3Ho a0
Hayaja BBIYMCIEHUN COCTaBUTh KpAaTKUil IUIaH pemeHus mnpobiemsl (3amaun). Pemenue
npoOJIEMHBIX 3aJa4 WM MPUMEPOB CIeAyeT MU3jIaraTh MOAPOOHO, BHIYMCIEHHUS pacrojiarath B
CTPOTOM TIOPSIAKE, OTHENsIsI BCIIOMOTAaTENbHbIE BBIUMCIEHHMS OT OCHOBHBIX. PemieHus npu
HEO0OXOIUMOCTH HY)KHO COMPOBOKIAaTh KOMMEHTAPUSIMHU, CXEMaMH, YepTeKaMi U PUCYHKAMH.

Crnenyer NOMHUTB, YTO pPELICHHE KaXa0i y4eOHOW 3ajaud JOJDKHO JIOBOAWUTHECS /0
OKOHYATEJIbHOTO JIOTHYECKOI0 OTBETa, KOTOpOro TpedyeT yCJIOBHE, U IO BO3MOXKHOCTH C
BBIBOAOM. [loydyeHHBIH OTBET cienyeT MPOBEPUTH CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYyLIECTBa
nanHou 3amauu. [lonme3Ho Takke (€ciaM BO3MOXKHO) peEliaTh HECKOJIBKUMH CIIOCO0aMHU |
CPaBHMUTH IIOJIyYEHHBIE pe3ynbTaThl. PelieHue 3aaauy AaHHOTO THNA HY)XHO IPOAOJDKATH 0
NpUOOpPETEHUS TBEPIBIX HABBIKOB B UX PELICHUH.

4.3. Memoouueckue ykasauusi no camonposepke 3HaHull

[Tocne u3yyeHHs ONpeneieHHONW TEMBbI MO 3alUCSIM B KOHCIEKTe M y4eOHHUKY, a TaKxKe
pelIeHHs TOCTaTOYHOI'O KOJMYECTBA COOTBETCTBYIOLIUX 3aJady HAa MPAKTUYECKUX 3aHATUAX U
CaMOCTOATENIBHO CTYIAEHTY PEKOMEHIYETCs IPOBECTU CAMOIIPOBEPKY YCBOEHHBIX 3HAHMM,
OTBETHUB HAa KOHTPOJIbHBIE BOMIPOCHI M0 U3YYEHHOH TeMe.

B cyyae HE0OXOAMMOCTH HYXHO €I1Ie pa3 BHUMATEIIbHO pa300paThCcs B MaTepuae.

WHorga HeIOCTAaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIPOCA BBISICHSAETCS TOJBKO MPU
W3Y4YEHUU JAJbHEUIIEro MaTepuana. B aTom ciydae Hajgo BEpHYThCS Ha3al U IOBTOPUTH IUIOXO
YCBOCHHBIN Marepual. BaXHbIil KpUTEpHil YCBOEHHSI TEOPETHYECKOrO Marepuaja — YMEHHE
OTBEYaTh Ha BOIIPOCHI JIJIs COOECEeIOBAHUSI.

Bomnpocsl 1151 codecenoBanust

ba3oBblii ypoBeHb
Tema 1. KonuenrtyajabHbie 1 HHPOPMAINMOHHBIE MOJeJI HHHOBALIMOHHBIX MPOEKTOB
1. Mopenu NHHOBALIMOHHBIX POEKTOB
2. VIHHOBalIMOHHBIE TEXHOJIOTMU AIEKTPOHHON KOMMEPIIUU
3. ApXMTEKTypa HHTEJUIEKTyaJIbHbBIX CEPBHCOB
Tema 2. OHTOJIOrHYeCKHE MOIe] M HHPOPMANMOHHBIX CHCTEM
4. ®opmanu3zanys TpeOOBaHUN K MHHOBAIIMOHHOMY TIPOAYKTY
5. CpexacrBa pa3pabOTKi HHHOBAIIMOHHBIX PEIICHUN
6. Texnonoruu oOpabOTKU 3HAHHMA
7.  OHTOJIOrMYECKUE MOJIEIM MHHOBALIMOHHBIX MTPOIYKTOB
Tema S. UHpacTpyKTypa NPpOEKTHUPOBAHUS HHHOBALMOHHBIX HH/KCHEPHBIX PellIeHHH
8. HampaBneHus pa3BUTHS MHHOBAIMOHHBIX TEXHOJIOTUI
9. IlpoexkTHpoBaHNE MHHOBALMOHHBIX HHKEHEPHBIX PELLIEHUN
10. CrangapTusanys HHXEHEPHOTO MPOEKTa
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Tema 6. UHcTpyMeHTAIbHOE 00ecnieYeHre OHTOJIOTMYeCKOro MO/IeJIMPOBAHUSA
HHG(pOPMANIMOHHBIX CHCTEM

11. Tloka3arenu oreHkH 3PGHEKTUBHOCTH HHHOBAITMOHHOTO PEIICHUS

12. MeToabl OlIEHKH SKOHOMUYECKOTO 3(peKTa BHEAPEHUS MPOCKTA

13. NucTpyMeHTabHOE 0OecrieueHne MOACIIUPOBAHHUS TPOCKTA

14. Penaktop oHTOJOTHI

15. S3bIKM OHTOJIOTUYECKOTO MOAECITUPOBAHUS

IoBbIIEHHBIH YPOBEHD

Tema 1. KonnenryanbHble 1 HHPOPMALMOHHBIC MOJeJIM HHHOBALIMOHHBIX NIPOEKTOB
1. KonuenryaibHOE MOJEIUPOBAHUE HHHOBAIIMOHHOTO MPOAYKTA

2. HWudopmanonHOE MOJAECTUPOBAHNE HHHOBAIIMOHHOTO POIYKTa

3. OHronoruyeckoe MOJEINPOBAHUE HHHOBAIIMOHHOTO MPOIYKTa
Tema 2. OHTONOrMYecKHe MOAETH HHPOPMALMOHHBIX CHCTEM

4. TIpUHUHUIIBI OHTOJIOTUYECKOTO MOIETUPOBAHNUS HHKEHEPHOTO MPOEKTa

5. ApXUTEKTypa OHTOJOTMYECKOW MOJIEIN MHHOBALlMOHHOI'O IPOAYKTa

6. TexHoyoruu OOJIBINNX TAHHBIX

7. Texuomoruu Data mining
Tema 5. Un¢pacTpyKTypa NPOEeKTHPOBAHUS MHHOBAIMOHHBIX HHKEHEPHBIX pPelIeHu i
8. ApXMTEKTypa MPOrpaMMHBIX KOMIIJIEKCOB /ISl MHKEHEPHOI'O IIPOEKTa

9. CranaapTbl IPOEKTUPOBAHUS MPOTPAMMHOI0 OOECIICUEHUSI HHKEHEPHOTO MPOEKTa
10. CrangapTsl pa3pabOTKH IPOrpaMMHOTO 00ECIICUeHUST HHKEHEPHOTO IPOEKTa

11. Metoapl pazpaboTKi HHHOBAITMOHHOTO MPOAYKTA

12. IlpuMeHeHHe UHCTPYMEHTOB pa3pabOTKH WHKEHEPHOTO MPOEKTa
Tema 6. UHcTpyMeHTAIbHOE 00ecieYeHre OHTOJIOTMYeCKOro MO/IeJIMPOBAHUSA
HH(OPMAIMOHHBIX CHCTEM

13. MonenupoBaHue CTPYKTYpbl HH)XEHEPHOTO MPOEKTa

14. OOBEKTHO-OPUEHTUPOBAHHOE MOJICIMPOBAHNE MHKEHEPHOTO PEIICHUS

15. MHCTpYyMEHTHI MOAECIUPOBAHUS HHKEHEPHOTO MPOEKTa

4.4. Memoouueckue yKkazaHus no HANUCAHUIO HAYYHBIX MEKCMO8 (00K1a008, pedhepamos, scce,
HayuyHulx cmamet u m.o.)

Ilepen Tem, kak NPUCTYNUTh K HAMHCAHUIO HAYYHOTO TEKCTa, BaXKHO pa3olparbcs,
KaKoBa MCTUHHAs 11€JIh BAIIET0 HAYYHOT'O TEKCTA - OSTO IMOMOXKET BaM Pa3yMHO pacHpelesIuTh
CBOM CHUJIbI U BPEMSI.

Bo-nepBbIX, cHavana HYXHO OMNPENEINTHhCS C HIeeH HAydyHOro TEKCTa, a JJIs JTOro
HEOOXOJUMO HAy4YUThCS JIMOO OTHOCUTBCS K pa3HbIM SBICHUSIM U (aKTaM HECKOJIBKO
KPUTHYECKH (CBOSI WJes — KaK MHAas TOYKa 3PEHHUs), JIMOO HAYUUTHCS YBIICKATHCS KAKUMHU-TO
U3BECTHBIMU UJCSIMH, KOTOpbIE HYXKIAIOTCS B J0pa0oTKe (Maesd — Kak ONTHUMHCTUYECKas
MO3UIMSl W HAMPaBICHHOCTh Ha JajbHEHIIee COBEPIICHCTBOBAHHE YK€ H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCSI OPraHU30BbIBATH CBOE BPEMS.

[Tucate crnemyer SICHO W TOHSATHO, CTapasch OCHOBHBIC IMOJOXEHUS (HOPMYIUPOBATH
YETKO M HEJIBYCMBICIICHHO (YTOOBI M caMOMy TIOHSATHO OBbUIO), a TaKXe CTPEMsCh
CTPYKTYPUPOBATh CBOM TEKCT.

CucremaTuzanus M aHAJIW3 HW3YYEHHOM JUTEepaTyphl MO TMpobdiieMe HccaeloBaHus
MO3BOJIIOT CTY/ICHTY HaIMCaTh padoTy.

Pabouwnii BapmaHT TeKcTa JOKJIaaa MPEIOCTABISIETCS PYKOBOIMTEIIO Ha MpoBepKy. Ha
OCHOBe pabodero BapuaHTa TEKCTa PYKOBOJUTEIh BMECTE CO CTYIEHTOM O0OCYyXIaeT
BO3MOKHOCTH JOPA0OTKH TEKCTa, €ro oopMIIeHHE.

Cmpyxmypa ooxknaoa:
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— Brenenne (He Oomee 3-4 crpanwmir). Bo BBeneHnu HEoOXOAMMO OOOCHOBATH BHIOOP
TEMBI, €€ aKTyalbHOCTh, OUEPTUTH O0JIACTH MCCIIECIOBAHUS, OOBEKT UCCIICJOBAHMS, OCHOBHBIC
LeJH U 33J]a41 UCCIIeIOBaHUS.

— OcHOBHas 4acTh COCTOUT M3 2-3 pasnesioB. B HUX packpbIBaeTcsl CyThb MCCIEAYEMOi
pOOJIeMBI, TIPOBOJIUTCS 0030p MUPOBOM JHUTEpPATYphl U UCTOYHUKOB MHTEpPHET MO mpeaMery
UCCIIEIOBaHMs, B KOTOPOM JaeTcsl XapaKTepUCTUKa CTENEeHH pa3pabOTaHHOCTH MPOOJIEMbI U
aBTOpCKas aHAIWTUYECKas OILIEHKa OCHOBHBIX TEOPETHYECKHX IOJXOM0B K €€ PEIICHUIO.
W3noxxenne marepuajiia HE JOJDKHO OTPaHMYMBATHCS JIUIIb OMMCATEIbHBIM IOAXOAOM K
pacKphITHIO BBIOpaHHON TeMbl. OHO TakXke [OJDKHO COJAEp)KaTh COOCTBEHHOE BHICHHE
paccMaTrpuBaeMoil MpoOIeMbl U U3J10KEHHE COOCTBEHHOI TOYKHU 3pEHMsI Ha BO3MOKHBIE ITYTH
€€ pEIICHMUSL.

— 3akmouenue (1-2 crpanunel). B 3aKki0oueHUM KpaTKO H3JIAraroTCsl JOCTUTHYTBHIE MU
M3Y4YEHUHU MPOOJIEMBI 1IeJTH, IEPCIEKTUBbI PA3BUTHS UCCIIEyEMOr0 BOpoca

— CnHcok MCIoJIb30BaHHOM JHUTEpaTypbl (HEe MeHbIne 10 MCTOYHMKOB), B ali(paBUTHOM
nopsizke, OQOPMIICHHBIH B COOTBETCTBHM C TPHUHSTBIMH TpaBWiIaMd. B crmmcok
UCIIOJIb30BAaHHOM  JUTEepaTypbl PpPEKOMEHAYeTCS BKJIOYaThb pPadOThl OTEYECTBEHHBIX U
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaThH, OMYOJIMKOBAHHBIE B HAYYHBIX JKYpHAIaX B TCUCHHE
MOCIEIHUX 3-X JIET U CChUIKM Ha pecypchl cetu MHTepHeT.

— Tlpunoxxenue (mpyu HEOOXOAUMOCTH).

Tpebosanus k opopmaenuio:

— TEKCT C OJTHOM CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— xerub mpudra 14;

— MEXCTpPOUYHOE paccTtosiHue 1,5;

— TMOJsi: CBepXYy 2,5 cM, cHU3y — 2,5 cMm, ciieBa - 3 cMm, cnpasa 1,5 cMm;
— pedepar goKeH OBITH MPEACTABICH B COPOIIIOPOBAHHOM BH/IE.

Ilopsaook 3awumul 0oknaoa:

Ha 3amuty noknaga otBoauTcst 5-7 MUHYT BPEMEHH, B X0/I€ KOTOPOTO CTYAEHT JOJIKEH
MOKa3aTh CBOOOJHOE BIAJCHHE MaTEpHalioM IO 3asBieHHON Teme. [lpm 3ammTe nokiana
MIPUBETCTBYETCS UCITOIb30BAaHUE MYJIbTUMEINA-TIPE3CHTAIUH.

Jlokliag OIEHWBAETCS IO CIEAYIOIIUM KPUTEpUsSM: COONIoAcHHE TpeOOBaHUI K €ro
odopMIIEHHIO; HEOOXOAMMOCTD M JIOCTATOYHOCTH ISl PACKPBITUS TEMbI TPUBEIACHHON B TEKCTE
nokinana nHpopMaluy; yMEHHe CTyJeHTa CBOOOJHO M3llaraTb OCHOBHBIC HJIEH, OTPAKCHHEBIE B
JIOKJIa/Ie; CIIOCOOHOCTh CTYJIEHTa MOHSATH CYTh 3aJaBa€MbIX IPEMOJIaBaTesieM M COKYPCHUKAMH
BOTIPOCOB U C(HOPMYIIUPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omau4Ho» BBICTABISECTCA CTYACHTY, €CJIU B JIOKJIaJ€ CTYJIEHT MCUYEPIBIBAIOIIE,
MOCJIEIOBATEILHO, YETKO W JIOTMUECKH CTPOMHO M3jaraeT maTrepuall; CBOOOIHO CIPaBISIETCS C
3a/J1auaMy, BOIMIPOCAMHU M JAPYTUMH BUJAMU NPUMEHEHUs 3HAHUM; UCIOJB3YET JJIsi HAlKUCAHUS
JIOKJIaZa COBPEMEHHBIC HAy4HbIC MaTepUalibl; aHAIM3UPYET TMOJIYyUYEeHHYIO HWH(GOPMAIIHIO;
MPOSIBIISIET CAMOCTOSATEILHOCT IIPHU HAMMMCAHUU JI0KJIAJIa.

Oyenka «xopouwioy BBICTABISETCS CTYIEHTY, €CIHM KauyeCTBO BBIMOJHEHUS JOKJIaaa
JIOCTaTOYHO BhICOKOE. CTYJEHT TBEPAO 3HAET MaTepHall, [PAMOTHO U IO CYLIECTBY U3JIaraer ero,
HE JIOITYCKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOTIPOCHI IO TEME JOKJIaa.

Oyenka «y00671emeopumesbHo» BBICTABISAETCA CTYIEHTY, €CIM Marepuan JoKiaaa
W3JIaraeTcsl YaCTMYHO, HO MPOOEThl HE HOCAT CYIIECTBEHHOTO XapaKTepa, CTYIACHT JOIMyCKaeT
HETOYHOCTH W OIIMOKH TPH 3aIlUTE JOKJIana, 1aeT HEIOCTATOYHO MPaBUIbHBIE (POPMYITHPOBKH,
HaOIIOAI0TCS HAPYIICHUSI JIOTHYECKOM IMOCIEA0BATEIbHOCTH B M3JIOKEHUN MaTepHraa.
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Oyenxa «Hey0081emeopumeibHo» BBICTABISETCS CTYIEHTY, €CIM OH HE MOJTrOTOBHII
JOKJIaJl WM JOMYCTWJ CyIIeCTBeHHbIe OmMUOKUA. CTyIeHT HEYBEPEHHO H3JaraeT Marepual
JTOKJIaJa, HE OTBEYaeT Ha BOIMPOCHI NMPENo/1aBaTesl.

Onucanue wkanbl OYeHU8aHus

MaxkcruManabHO BO3MOXKHBIN 0ajul 3a BeCh TEKYIIMI KOHTPOJb YCTaHABIMBAETCS PaBHBIM
55. Tekyliee KOHTPOJIBHOE MEPONIPUATHE CUMTAETCA CIAHHBIM, €CJIIM CTYAECHT IOJIYYHII 3@ HETO
He MeHee 60% OT yCTaHOBJIEHHOI'O IS 3TOTO KOHTPOJIS MaKCUMaibHOro Oaisa. PeTUHroBbIi
0aJ1, BBICTABIIIEMBIN CTYICHTY 32 TEKYyIIee KOHTPOIbHOE MEPONPUSITHE, CITAHHOE CTYJIECHTOM B
YCTaHOBJICHHbIE TPapUKOM KOHTPOJBHBIX MEPONPUSITUNA CPOKH, ONPEAENSeTCS CIEAYIOIUM
obpa3zom:

YpoBeHb BBITIOIHEHUS! KOHTPOJIBHOTO 337aHnd | PedTuHroBsIit 6amt (B % OT MakCHMaIbHOTO Oajuia
332 KOHTPOJIEHOE 3aJIaHUE)
OTIuyHbBIN 100
Xopomuit 80
Y 1OBICTBOPUTEIHHBIN 60
HeynosnetrBoputenbHbIi 0

Tembl 3cce (pedepaToB, T0KJIAT0B, COOOIIEHUIT)

ba3oBrlil ypoBeHb

Tema 1. KonuenrtyajabHblie 1 HHPOPMANMOHHBIE MO1eJI HHHOBALIMOHHBIX MPOEKTOB
1. dopmanuzoBaHHbIC MOJAEIN 3HAHUI

2.  Meronp! uaeHTUGUKAITUN U KIacCU(UKAITUH 0OBEKTOB.

3. Mojenu UHHOBAIMOHHBIX TPOEKTOB

4. HVHTEeHCHOHAJ U SKCTEHCHUOHAJI MOJIENIN MPOEKTa
Tema 2. OHTOI0THYECKHE MOAeIH HH(POPMALMOHHBIX CHCTEM

5. Texnonoruu pa3padOTKH OHTOJIOTHYECKON MOICTTH

6. JlekomMno3uuus U UACHTU(UKALUSA 00bEKTa MOJACTUPOBAHUS

7. CTpyKTypa OHTOJOTMYECKOU MOJIENH
Tema 3. OHTOI0THS IPEACTABJIEHHUS JAHHBIX M 3HAHUI B HHHOBALIMOHHBIX PelIeHusIX
8. Meroapl npeacTaBICHUs JaHHBIX U 3HAHUH.

9. CrpykTypa npeAcTaBieHUs JAaHHBIX U 3HAHUMN.

10. Mopaenu npeacTaBieHus JaHHBIX U 3HAHUU.

11. MeHTanbHble qUarpaMMBbl B paboTe cO 3HAaHUAMU
Tema 4. CemaHTHUYeCKOE MOIeTMPOBAHUE JAHHBIX U 3HAHUI B TEXHOJIOTUAX 00JIbIIHX
JAHHBIX

12. ®opmanuzanusi KOHIENTYaJIbHOW MOJIEIIH.

13. PensunoHHOE IpeACTaBIECHNUE JaHHbIX.

14. CemaHTHYECKHE TEXHOJIOTHH.

15. CemaHTHUYECKOE MOJICIIMPOBAHNE JAHHBIX M 3HAHUIA B TEXHOJOTHSIX OOJBIINX JAHHBIX
Tema 5. Un(pacTpyKTypa NPOEeKTHPOBAHUS MHHOBAIMOHHBIX HHKEHEPHBIX pelIeHu i
16. TexHOIOTMU HAYYHBIX HUCCIEIOBAHUN.

17. Metonuueckoe obecrieueHre HayqYHbIX NCCIEI0OBaHHH.

18. NudpacTpykTypa mpoeKTUPOBAHMSI HHHOBAIMOHHBIX WHKCHEPHBIX PEIICHUI
Tema 6. UHCcTpyMeHTAIbHOE 00ecieYeHre OHTOJIOTMYeCKOro MO/IeJIMPOBAHUSA
HHG(pOPMANIMOHHBIX CHCTEM

19. MammuHa JIOri4ecKoro BLIBOIA.

20. Penaxtop oHTONOTMI Protége.

21. Ilporpammubie mpoaykThl kiacca Triple store.

22. Mporpammuas peanusauuss SPARQL-unTepdeiica
Tema 7. Texnoaoruu RDF u OWL
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23. PepakTopsl, BU3yaJIU3aTOPbl © HHCTPYMEHTHI JIOTUYECKOTO BBHIBOJIA.

24. Texunomoruu RDF/RDFS/OWL.

25. ®opmar npeacrasnerus gaHHbx RDF/XML

Tema 8. [IpuMeHeHne OHTOJIOTHYECKUX MO/eJIeH HHHOBAIIMOHHBIX NPOXYKTOB
26. Cuctembl NOAJIEPHKKHU MTPUHATHUS PEIICHUMN.

27. DKCnepTHbIE CUCTEMBI.

28. ba3pl 3HaHUM.

29. XpaHunuina 3HaHUMH.

30. Cucrembl OOIBIINX JaHHBIX.

IoBbIlIEHHbIN YPOBEHD

Tema 1. KonuenrtyajabHblie 1 HHPOPMAINHOHHBbIE MO/1€eJIM HHHOBALMOHHBIX MPOEKTOB
31. Moaenu JaHHBIX U 3HAHUH

32. AnropuTmbl KJIacCU(PUKAIMK U KIaCTepU3aIUH.

33. MopaenupoBaHue CEMAHTUUYECKUX CTPYKTYP

34. ®opmanuzarus JTaHHBIX
Tema 2. OHTOI0THYECKHE MOAeIH HH(POPMALMOHHBIX CHCTEM

35. TexHOJI0TuM NPOECKTUPOBAHUS OHTOJIOTUYECKON MOIENIN

36. JIeKOMIIO3UIIHS CIIOKHOM CUCTEMBI

37. CTpyKTypHBII aHAIU3 OHTOJIOTHYECKON MOJETU
Tema 3. OHTOI0THS IPEACTABJIEHHUS JAHHBIX M 3HAHUI B UHHOBALIMOHHBIX PelIeHUusIX
38. Metonbl hopManu3aIuu JaHHBIX U 3HAHUM.

39. Anroputrmbl 00paOOTKH JaHHBIX U 3HAHUH.

40. Mopnenu xpaHeHHs JaHHBIX U 3HAHUH.

41. MeHTanbHbIe TEXHUKH /11 UHHOBALIMOHHBIX TPOEKTOB
Tema 4. CemaHTHUYeCKOE MOIeJIMPOBAHUE TAHHBIX U 3HAHUI B TEXHOJIOTUAX 00JIbIIHX
JaHHBIX

42. TexHomorus 00pabOTKH OOJBIINX JTaHHBIX.

43. TlpencraBnenue HePOPMATNIOBAHHBIX TaHHBIX.

44. CemaHTHYECKUI aHATN3 WH(POpPMAITUH.

45. Mopenu big data
Tema 5. Un(ppacTpyKTypa NPOEeKTHPOBAHUS MHHOBAIMOHHBIX HHKEHEPHBIX pPelIeHu i
46. TexHonmoruu BU3yaln3allud NHKEHEPHBIX PELICHUM

47. MeToOoJIOTHS aHAJIU3a U CHHTE3A CIIOKHBIX CUCTEM

48. NudpacTpyKTypa HHKEHEPHBIX PELICHUI
Tema 6. UHcTpyMeHTAIbHOE 00ecieYeHre OHTOJIOTMYeCKOro MO/1eJIMPOBAHUSA
HHG(pOPMANIMOHHBIX CHCTEM

49. Mammuna Java.

50. Penakrops oHTOJIOTUI

51. Tpurrepbl 1 COOBITHS B aITOPUTMH3AIIUN

52. IlporpamMMHas peanu3anus CIO0XHBIX aJITOPUTMOB
Tema 7. Texnoaoruu RDF u OWL

53. MHCTpYMEHTHI JIOTUYECKOTO BBIBOJIA.

54. Texnonorum OWL.

55. ®opmar npexncrasiieHus naHHbIX XML
Tema 8. [IpuMeHeHre OHTOJIOTHYECKUX MO/IeJIeid HHHOBAIIMOHHBIX NIPOAYKTOB
56. VHTemieKkTyalbHbIE CEPBUCHI

57. ba3a 3HaHMI SKCHIEPTHON CUCTEMBI.

58. Mamnna BbIBO/Ia SKCIIEPTHON CUCTEMBI.

59. Data neHTpsl.

60. Cemantuyeckuii ananu3 big data
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4.5. Memoouueckue yKkazanusi no no020mosKe K 3auemam

IIpouenypa 3auera Kak OTAEIbHOE KOHTPOJIbHOE MEPOIIPUITHE HE IPOBOJAUTCS, OLIEHUBAHNE
3HaHUI 00y4aroUIerocs NPOUCXOIUT MO Pe3yIbTaTaM TEKYILEro KOHTPOJIS.
3ayer BBICTABIAETCS IO pe3yibTaTaM padOThl B CEMECTpe, NpPU cllaue BCEX KOHTPOJIbHBIX
TOUYEK, NPEAYCMOTPEHHBIX TEKYIIMM KOHTpoOJeM ycrneBaeMocTu. Eciaum mo utoram cemecrtpa
oOyyaromuiicss umeer ot 33 no 60 GamioB, eMy CTaBHTCS OTMETKa «3auTeHOy». O0ydaromemycs,
HMEIOILEMY IO UTOraM cemMecTpa MeHee 33 0aioB, CTaBUTCSA OTMETKA «HE 3aUTEHO».

Konuuecmeso 6annog 3a 3auem (S3au) npu paziudnsvix peumuneo8six Oaiiax
no OUCYUNIUHE NO Pe3yIbmamam pabomsl 8 cemecmpe

PeiiTMHIOBBII 0aJ1J1 MO JUCHHUIIJINHE KoanyecTBo 60a/510B 32 3a4eT (S3a4)
1o pe3yJabTraraM padoTsl B cemectpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33 < Rcem <39 27
Rcem< 33 0

KonTpoas camocTosiTeIbHOI PadoThI CTYIEeHTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBATENEM B Ay AUTOPHH.

[IpenycMoTpeHsl cienyrone BUABI KOHTPOJS: coOeceloBaHUE, OIEHKA BBITIOJHEHUS
JIOKJIaa U €ro Mpe3eHTalUH.

[TonpoOHBbIE KpUTEpUU OICHUBAHHS KOMIETCHIMN NpuBeAeHbl B DOHIE OIEHOYHBIX
CPENCTB JJIsl IPOBEACHUS TEKYIIEH U POMEXYTOYHOM aTTECTALIUH.

Cnucok gureparypsl 1 Boinojnenusi CPC

IlepeyeHb OCHOBHOM JIUTEPATYPbI

bapeimieBa A.B., banguna K.B., I'omo P.C., Ilepenepses U.U. MunoBanuu: YdueOHoe
nocobue / Iloxg obmi. pen. a.3.H., mpod. A.B. bapseimeBoii. — 2-e uzn. — M.: U3narenbcko-
toproBasi koprnopanus «Jlamkos u K », 2018.
IlepeyeHb 10MOJTHUTEIbHOM JIUTEPATYPBI

NunoBanmonnpi MeHemkMeHT : Kype jdekumit / FO.H. Kymakos, T.C. Memepsikona ;
M-Bo o6pazoBanus u Hayku Pocc.®enepanuu, Mock. roc. yu-1. — Mocksa: MI'CY, 2019.
IlepeyeHb y4eOHO-METOAMYECKOT0 00eCIIeYeHUsI CAMOCTOATEIbHOI PadoThI 00y4al0IIUXCH
Mo JUCHUIINHE

1. Metoandeckue yKazaHus 10 OPTaHW3allud CaMOCTOSITEIFHON paOOThl CTYICHTOB
10 JUCHUIIIIMHEC ((I/IH)KeHeprle KEHUCHI: OT MPaKTUYCCKUX 3aJ]a4 K MTHHOBAIIMOHHBIM PCIICHUAMD).
2. Metoauueckre yka3zaHUS K IPAKTHUECKUM 3aHATHSAM 1O  AUCUHUIUIMHE

«HKeHepHBIE KEUCHI: OT MPAKTUYECKUX 3a/1a4 K HHHOBAIIMOHHBIM PEIICHUSIM.
Ilepeyenb pecypcoB HMHPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHON ceTH «UHTepHeT»,
HEO00XOIUMBbIX /IJI5l OCBOCHUS THCIHUTLINHBI
1. http://www.ved.gov.ru/ - mopTan BHEITHEAKOHOMHYECKOW HH(POPMAIIHH.
DNEeKTPOHHBIE OMOTUOTEYHBIE CHCTEMBI:
2. http://biblioclub.ru/ - YauBepcurerckas 6udimoreka ONLINE.
3. http://www.iprbookshop.ru/ - DnekrporHast OMOIMOTEUHASI CUCTEMA.
4. https://elibrary.ru — HayuHas 2IeKTpoHHAs OMOINOTEKA
[TpodeccrnonanbHbie 0a3bl TaHHBIX
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5. http://economy.gov.ru - oduuanbHBIA CcaiT MHUHHCTEpPCTBA SKOHOMHYECKOTO
pa3BUTHUA
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