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BBE/IEHHUE

B  MeETOmMMYECKHMX  VKa3aHHSIX  COOEpXKaTcsg MaTepHalkl, HeOOXOAHMEBIE  IJIS
CaAMOCTOSTEIIPHOH TIOATOTOBKH CTYAEHTOB K BBIOIOIHEHHIO IpaKTHYECKHX pabor. B ormicaHme
IIPAKTHYECKHX PadOoT BKIIOYEHBI IIeb PaldOTHI, IIOPSAOK €€ BBIIIOJIHEHHS, PacCMOTPEHEBI
TEOPETHYECKHE BOIIPOCHI, CBA3AaHHBIE C PpealH3al(Hel IIOCTABIIEHHBIX 3ajlay, IIPHBEIEHA
HeoOXoauMas JINTepaTypa.

MeToaHyecKHe YKa3aHHS IIOCBSAIIEHBI KypCy «MHXeHEepHBIE KEHCHl. OT IIPaKTHYEeCKHX
3aJlay K HHHOBAI[MOHHEIM pPellleHH My . OQHOH M3 CIIOKHEHIIHMX 3a1a4y B MT-orpacin seisgercs
CErOJHS OpraHH3aIHsg B3aHMOJEHCTBHS HH()OPMAI[HOHHBIX CHCTEM, HCIIOIb3YIOIIHXCS IIPH
CO3JTAaHHH H HKCIUIyaTallHH KPYIHBIX ITPOMBIIIUIEHHEIX OOBeKTOB (He(TSHBIX IUIAT(OPM,
ANEKTPOCTAHIMH, XHMHYECKHX ITPOH3BOACTB, (papMalleBTHYECKHX IIPEeIIIPHSITHI H T.IL). B HX
KI3HEHHOM I[MKJIIE 3aHSITO MHOXKECTBO OpraHHM3aI[iil. IIPOSKTHPOBINHKH, CTPOHTEI,
IIOCTABINHKH OOOPYAOBAaHHSI, CIVKOBI SKCIUTyaTallMH M T. ., KaXJasd HX KOTOPBIX OOBIYHO
HCITONB3YET CBOH HA0OP KOMITBFOTEPHBIX CHCTEM H CBOH (pOPMAaThI JJaHHBIX.

[To manapiM NIST (HaimoHanbHBIH HHCTHTYT CTaHAApTH3aIHMH H TexHomorwmii CIITA),
pelIeHHe IIPOOIEM B3aHMOJEHCTBHS PasHOPOAHBIX KOMIIBIOTEPHBIX CHCTEM IIOMOJKET
HHAYCTPHH KPYIHBIX KaIlMTAJIbHEIX IIPOEKTOR TOIMBKO B CIIA »KOHOMHMTE J0 16 MIpA. AOIUI. B
rof. BO3MOXHOCTE JOCTYIIA H aHAIH3a JJIS IIONMHBIX JAHHBIX JKH3HEHHOIO I[HKIIA CIIOKHOTO
HHKeHEepHOro o0beKTa cTalla ceroHsI 00s3aTelIbHBIM YCIIOBHEM 3()PEKTHBHOIO YIIPaBIIEHHS ero
IIPOEKTHPOBAHHEM H SKCIUIVaTaleH. OTY 3aJady Ha3bIBAKOT ITO-PAa3HOMY:. CO3JaHHE €IHHOI'O
HH()OPMAITHOHHOTO ITPOCTPAHCTBRA KH3HEHHOIO ITHKIIA, CO3/JaHHe IH(POBOH MOJEIH H T. II.

BOnBIIMHCTBO pa3pabOoTUYHKOR HHKEHEPHBIX HH(OPMAaIHOHHBIX CHCTEM
(CAD/CAM/CAE/PLM) Hconb3yIOT KIIacCHYECKHe OOBEKTHBIE MOJEIIH JaHHBIX H Oolee HITH
MEHEE CTaHJAPTHBRIE PEMIHOHHBIE 0a3pl JAHHBIX, OJHAKO MHOIOIETHHE IIONBITKH HX
o0BbeHHEHH S Ha eJHHOH IIaT(opMe IOKa 4YTO He yAamHch. OTYacTH IIPHYHHY TaKOI'o ITPoBajia
MOJKHO OOHApPYKHTh B OCHOBAX KIIACCHUYECKOH PENSIIHOHHON TEOPHH MOJIEIIMPOBAHNS JaHHBIX —
B JKECTKMX TpaHHMI[aX MEKAY CYIIMHOCTIMH, aTpHOyTaMH H CBI3IMH. [IpH oObeaHHeHHH
MHOKECTBA PEISIHOHHBIX 0a3 JaHHBIX OT Pa3sHBIX ITPOH3BOAUTEIEH, 1A eIlé M IPHHAIIIEKAIIIX
PA3HBIM X035€BaM, BBISICHIETCS, YTO BCE OHH IIPHHHMAJIH Pa3HEIE PEIEHH S IIPH MOJIEIHPOBAaHHH
OCHOBHBIX ITOHATHH ITPEAMETHOH OOIAacTH. 3a4YacCTyVIO OJHO M TO K& HHKEHEPHOE IIOHSTHE B
OXHON Oasze JMaHHBIX OYJeT COOTBETCTBOBATH MMEHHM TaAOIMIBI, B IPYIrOoH 0asze — COHePKaHHIO
SIMEHKH TaONIHIIBI, a4 B TPEThEH — HMEHH CTONIOIA TaOIIIEI.

KpoMme Toro, HHKeHepHbIe JaHHBIE COJAEpiKaT KpailHe Pa3sHOPOAHYIO HH(]OpPMAIIHIO 00
OMHHX H TeX e O0O0BbeKTax, B OTJIHYHE OT «YIPaBIECHYECKHX» HIH (PHHAHCOBBIX JaHHBIX.
JlaHHBIE O Ppa3HBIX Vy371aX H IIOACHCTEMaX IIPOMBIIDIEHHOTO o0O0BeKTa (TpyOommpoBoJax,
AIEKTPOOOOPYAOBAaHHH, CTPOHTEIBHBIX KOHCTPYKIISIX H T.JL.) HMEIOT IPHHIHITHAIEHO
Pa3IHYHYIO CTPYKTYPY, a B HEIIPEPEIBHOM ITPOH3BOJICTBE (He(PTEXHMIL, SIeKTPOCTAHI[HH H T.JI.)
CYIIIECTBYIOT COTHH IIOJACHCTEM H TBICSYH TPYIIl OOOpymoBaHHA. J[aHHBIE O HAcOCE B
HHKEHEePHBIX HH(QOPMAIIHOHHBIX CHCTeMaxX BKIIIOYAXOT cBeleHHS H3 cHcTeM ERP u EAM,
cucteM PLM, CAIIP, a Taxxe HH(}OpMAaIHIO O er0 IMPOeKTHBIX TEXHOIOIHYeCKHX pekiMax, 3D-
KOMITIOHOBKE, HCTOPHH 3aMEPOB C €ro JaTUHKOB, HHTEPAKTHBHEIE PYKOBOACTBA ITO MOHTaXy H
OoOCIIy’KHBaHHIO H MHoOroe japyroe. Hacoc mMeeT (QYHKIITHOHAIbHBIH KOJ B ITPOEKTHOMH
nmokyMmeHtanmu B cHcTeMax CAIIP m npuoOperaetr B EAM cepHHHBIH HOMep, OyAyuH
YCTAaHOBIIEHHBIM Ha o0ObekTe. HMHXeHepHasd HHpOpMAIHg QOPMHPYETICSI B KaTalore
npomsBopuress, B CAIIP g TeIUIOTEXHHYECKHX H 3IEKTPHUYECKHX CIIEIHAIBHOCTEH, B
CHCTeMaXx ITPOeKTHOI'O YIIPaBIeHH, VIIPaBIeHHI CTPOHTENhCTBOM (4D-IIpoeKTHPOBAHH), H T.I1.

Eg%ﬁ%ﬂ%&mmemp}mx CYIIIHOCTEH OITHMCBIBATH PESIHOHHON TaOIHIIEH, TO

CeprndyHKICTIQ H DA3HOM CERYEEYPbIOCTABHT HECKOIILKO THICSY. ] IpH 3TOM BO3HHKAIOT ITPOOIIEMBI
Bnanen{Gp] CTHYONEHEC TRIE APrE-pOPMYIIHPOBAaHHH OOIEr0 3alpoca K HECKOIbKHM 0Oa3aM JaHHBIX, B
KOTOPBIX, KaK OTMEUYEHO BEIINIE, MOITIH OBITH IIPHHSTEI IPHHIMIIHAIIEHO PasHBIE PEIIEHHS IO
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IIOBOJY OOBEKTOB M aTPHOYTOR ITPEAMETHON OOIIACTH, WIHM IO ITOBOAY OTPaKEHHS H3MEHEHHS
O0OBEKTOB BO BPEMEHH.

PemeHne mpoGrneM HMHTerpaliMil HHKEHEPHBIX MJAHHBIX OKa3aloCch Iopasno yaoOHee
OpraHM30BBIBAaTh B pPaMKaX CEMAHTHYECKOIO ITOAXOJa K MOJIEIHMPOBAHMIO JaHHBIX. B pamkax
ATOr0 ITOX0Aa HHPOPMAIH IIPEAOCTABIIETCSI B BHE COBOKYITHOCTH CBSI3aHHBIX OTHOIIIEHH SIMH
CyOBbeKTOB H 00BeKTOB (Tpada), a He B BHIAEe NPHBBIYHEIX TaOmmil. Pacompsercsa cdepa
HCIIOJIb30BAHMS  JIJI1  HMHDKEHEPHBIX  JIAaHHBIX  HanOollee  pacIpoOCTPaHEHHOIO  TaKOIo
npeacTaBieHHs — ctaHgapra RDF (Resource Description Framework).

OT0 JaéT BO3MOKHOCTh 3(P(eKTHBHO "CKIaAbIBaTh' B OJHY CIPYKIYPY JaHHBIE H3
Pa3HBIX HCTOYHHKOB. ['pad)oBast CTpyKTypa HanOoIee yI00Ha JUIS ITpeACTaBIEHIS Pa3HOPOIHOM
HHKeHEePHOH HH(OPMAILHH, TPeOYIOMEH MOCTOSHHOTO Pa3BHTHA H YCIIOKHEHHSI MOJIEIH JaHHBIX
Ha IPOTSDKEHHH BCEro KH3HEHHOro I[HKIIa. MH(popmalms B ceMaHTHYeCKOH (OpMe Ierko
IOITOIHAETCS M  PaCHMPSAeTcsS TIPH IIOSBIEHHH HOBBIX HCTOYHHKOB, 0e3 HeoOXOIHMMOCTH
(yHJaMEeHTAIIbHOH Ilepepa0OTKH CHCTeMBI XpaHEHHS, KaK B clIydae 0Oa3 JaHHBIX.
CeMaHTHYECKHE CTaHAApTHl ITOAJEPKHBAIOT THOKHE H paclIHpseMble HH()OPMAI[HOHHEIE
MOJEIIH, T.€. IIO3BONSIOT OOBEAMHATHL II0 Mepe HeOOXOAMMOCTH H HHXKEHEPHYIO, H
HOPMATHBHYIO, H TIeorpaHyecKyr0, H (PHHAHCOBYIO HH(}OpMalmro, Oe3 OCTaHOBOK Ha
nepepaboTKy HH(MOPMAIIHOHHOH MOJEIH IIPH KaXIOM pacImipeHHH. QDopMbl H OO0BEMBI
oOpa0aThIBaeMBIX JJAHHBIX MOI'YT YTOUHSATHCS IIO Mepe pa3BHTHS TpeOOBAaHHH K HH()OPMAIHH H
pOCTa IIOHMMAaHH S ITOTPEOHOCTEN YUACTHHKOB KH3HEHHOIO I[HKIIA.

1. 1EJIb 1 3A/IAYH OCBOEHHNA JHCIIAIIJINHBI

[{enmpr0 OCBOEHHMS MUCIMIUIHHBEL «WHKeHEpHBIE KEHCH: OT IIPaKTHYeCKHX 3ajJay K
HHHOBAITHOHHBIM PEIIeHHSIM) SBJISETCS (POPMHpPOBaHHE HaOOpa YHHBepPCalIbHBIX KOMIIETEHIHIA
Oyayiero 0akaaaBpa I10 HarpaBIeHHIO ITOAroTOBKH 43.03.03 ['ocTHHHYHOE IEIIO.

3aaull OCBOEHH S JUCIMIUIHHEL. H3YUEHHE METOIOIOIHH ITPOEKTHPOBAHIS HHHOBAI[HOH-
HEIX PEIEHHI, ITOIYYEHHE HABLIKOB IPHUMEHEHHS HHHOBAI[HOHHBIX ITPAKTUK B OOJIACTH HMHKE-
HEPHBIX PEIeHHIT IMPaKTHYe CKHX 3aa4 IPo(eCCHOHAIBHOH JesITeTbHOCTH.

2. ObOPYJIOBAHHE U MATEPHAJIBI
ATlITapaTHEIE CPEACTBA: IIEPCOHAIIBHEIH KOMIILIOTED,
[Iporpammusie cpenctBa: OC MS Windows; MS Visual Studio, MS Office.
YueOGHBIT Kiacc oOcHarmeH IBM-COBMECTHMBIMH KOMIBIOTEpPAMI, OOBEAHHEHHBIMH B
JIOKAIIBHVIO CeTh. JIOKalnbHas ceTh YUeOHOro Kilacca MMeeT IIOCTOSHHBIH JTOCTYII K ceTH Internet
110 BBIIEIIEHHOH JIMHHH. J[[719 ITpoBeleHHS J1a00paTOPHBEIX padoT HeOoOXOAHMO CIEAVIOIIEE

IIporpaMMHOe oOecIieyeHHe: oIepallioHHasg cucreMa MS Windows, makeT o(pHCHBIX ITpOrpaMM
MS Oftfice, maker MS Visual Studio.

3.HAUMEHOBAHHE ITPAKTHYECKHX 3AHATHN

Ne Temrl | HanmeHOBaHHE TEM JUCIHIUIMHEL, HX Kpatkoe | OOBEM 4acOB M3 HUX
JTHCITHILII COIepP KaHHE ITpaKTHYECKas
HHEBI IIOATOTOBRKA,
JacoB
1 Tema 1. KoHIlenTyansHBIE H 3

AOKY EEﬂHH@[’gK}HHBIE MOOCIIH HHHOB IOHHBIX
SNEKTPOHHOW NoAgnNMUChLIO A g

Ceprudmchr:  2C0000043EpARRSISISEEMI B AS00060000043E
Bnaneneu] llleGayxoea TlaTeAHa AnexkcaHgpoBHa
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Crpykrypa HHpopMaIriHi. MHTeHCHOHA H
sKCTeHCcHOHAaNl. OOBEeKTEHI H KITacChl OOBEKTOB.
MeToasl HIeHTH(HKAITHH H KIacCH(HKALHH
00BEKTOB.

2 Tema 2. OHTOJIOTHYECKHE MOJIEIH
HH(OPMAI[HOHHEIX CHCTEM

[Ipoliecc co3gaHmsa OHTOIIOr HUECKOH MOJ[ETIH.
]l exOMITO3HITH S H HAeHTH(HKAITHI 00BEKTA.
Kimaccudukaipsa H ormicaHHe CBOHCTB 00BeKTa.
OrpeenIeHHs 3HAaUEHH S CBSI3€H 00BEKTA C
JPYTHMH OOBEKTaMH.

3 Tema 3. OHTOIIOI S IPeACTaRIIEHH S JaHHBIX 1
3HAHHI B HHHOBAIHOHHEIX PEIIEHH X

MeTtoap!l nmpeicTaBIeHH I JaHHBIX H 3HAHHH.
CTIpyKTypa ITpeJcTaBIIeHHS JAaHHBIX H 3HAHHI.
Mogerm mpeicTaRIeHH S JaHHBIX H 3HAHII.

4 Tema 4. CeMaHTHYECKOE MOJIETTHPOBAHHE
IIAaHHBIX H 3HAHHI B TEXHOIIOTHAX OOJIBIIHX
JIIaHHBIX

(DDPMEIJIHBEH_[I[H I{DI-H_[EHT}fElJILHGﬁ MOICIIH.
PensiiHoHHOe IMpEACTaBJIICHHE HJaHHBIX.
CeMaHTHYEeCKHe TeXHOIOrHH. CeMaHTHUYeCcKasd
IIaYTHHA. CeMaHTHYEeCKOe MOICIIMPOBAHIC
IAHHBIX H 3HAHHIH B TEXHOIOIHSIX OOIBIIHMX
HJaHHBIX

5 Tema 5. UHppacTpyKTypa IMpOoeKTHPOBAHH A
HHHOBALIMOHHBIX HHKEHEPHBIX PEIICHHIT

TexHomornu HAYIHBIX HCCIIeJOBAHHH.

MHppacTpyKTypa Hay4YHBIX HCCIIE OBAHHI.
MeTtoamdueckoe odeclieueHHe HCCIIeJOBaHHH.

MHppacTpyKTypa IIpOoeKTHPOBaHHS
HHHOBAIIHOHHBIX HHKEHEPHBIX PEIeHHIT

6 TeMma 6. MHCTpyMeHTalIbHOE O0ECIIeYEHHE
OHTOIIOTHYECKOI' 0 MOJIEIIMPOBaHI
HH()OPMAITHOHHBEIX CHCTEM

MamniHa JOrH4YeCcKOro BBIBOJA. Pemakrop
oHTOJIOrHH Protege. IIporpaMMHEBIE ITPOIYKTEI
KJacca Tnple store. IIporpammHas
peannszaimss SPARQL-HHTEpDETICA.

7 Tema 7. Texuonormt RDF 1 OWL

PemakTOpel, BH3YalIHM3aTOPhl H HHCTPYMEHTEHI
NOKVMERT oA, — BbIBOAA. RDF/RDFS/OWL.
bGDA]

_ 9MEKT] REME XML
Ceptvdomkat: 2C0800043E A—P%ﬁ%%5 E[E'&Dgﬁggﬂd[ OHTOIIOTHUECKIX

Bnaneneu] llleG3yxoea TatbaHa Eﬁém%
MOJEJICH HHHOBAIIIIOHHBIX ITPOAYKTOB
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CHCTEMBI ITOAAEPKKH IIPHHSTHS PEIIIEHHI.
DOKCIIEPTHRIE CHCTEMBI. basbl 3HAHII.
XpaHHJHIIA 3HAaHHH. CHCTEMBI OOIIBIIINX
IIAaHHBIX.

Hroro 24

CTPYKTYPA U COJIEPKAHUE IIPAKTUYECKHUX 3AHATHH

IIpakTnuyeckas padora 1. KonnenryaJjbHble H HH(pOpMAIHOHHbIE MOEJIH
HHHOBAIIMOHHBIX MIPOEKTOB

Ileab padortbl: Pa3zpadorars MOAEIL HHKEHEPHOTO IIPOEKTA.
OcHOBBI TeopHH

JIOTIONMHHUTEIBHBIE TIPEUMYINECTBA IIPpH paldoTe ¢ CEMAHTHYECKHMMH JAaHHBIMH JTaéT
IIPHMEHEHHE OHTOIIOTHYECKHX CTaH[apTOB, ITO3BOIIIOINNX HE IPOCTO IOIMYyYaTh HH(OPMAIHEO
M3 PasHBIX HCTOYHHKOB B OJHOM T'HOKOM H pacHHpseMoM (opmaTe, HO H OJHHAKOBO &€
HHTEPIIPETHPOBATL. [IpH OHTOIOrHYECKOM MOJEIIHPOBAHHMH HJAaHHBIX B CEMAaHTHYECKOM
MPeICTAaBIIEHHH HCIIONIB3YVIOTCA TIOHSATHS M OTHOIIEHHS H3 3apaHee COITIaCOBAHHOIO
(onpemenéHHOIO KaKHM-TO CTaHZAPTOM) CIIHCKA IOHSTHH H OTHOIIEHHH, OIIHCBHIBAIOMIETO
HEKOTOPYIO  IIPeIMETHYEO  0OllacTh  HHKeHepHOH  cdepbl  (MeXaHHKY, BJIEKTPHKY,
TEIUIOTHAPABIHKY, CTPOHTIENLCTBO, H T.I.). Harpumep, oIHH pa3 BBOAATCS TOHSTHI "Hacoc",
'maBneHHe” IMWIM "TIOAKIIOYEHHEe", M Jallee VHHBEPCAJIBHBIE CCBUIKH Ha TakKHEe IIOHSATHSI
CTaHZAPTHOTO CIOBaps-Te3aypyca HCIIONb3VIOTCI BCEMH CTOPOHAMH JJIS OIMCAaHHSI OOBEKTOB,
H3BIIEKAEMBIX M3 Pa3zHO00pa3HeIX 0a3 JaHHBIX.

OHTOJIOTHYECKasI MOENb MAaHHBIX SBISIETCS COCTAaBHOH 4YAacThIO CaMHMX JAaHHBIX —
MOHSATHS CTAHAAPTHOIO CIOBaps-Te3aypyca (TaKk Ha3bIBaéMbIE 'CIIpaBOYHBIE JaHHBIE")
HCIIOJIb3YIOTCS IS OIMMCAaHMS CMBICIIAa H CITOCOOOB HCITONB30BAHNS JAHHBIX ITPH 00padoTKe HX
KaK KOMIIbIOTEpaMH, TaK M JIIOABMH. [IpH HeoOXOZHMOCTH VYTOYHHTB CMBICII ITOJIYUEHHBIX
TaHHBIX MOJKHO M3 3apaHee H3BECTHBIX HCTOYHHKOB (OHOIHOTEK CIIPaBOYHBIX JaHHBIX) H C
HCIIOJIb30BAHHEM TeX JKe CTAaHIAPTH3HMPOBAHHBIX TEXHOIOIMH M HMHCTPYMEHTOB, KOTOPEIE
HCIIOJIb3YIOTCS 151 OOMEHA JJTaHHBIMH

OCHOBaHHBIE HA OHTOJIOIHMYECKOM MOJAESIIMPOBAHMK HHTETPAI[MOHHBIE CEMAHTHUYECKHE
MOJEIH IS HHXKEHEePHBEIX OOBEKTOB pa3padaThIBalOTCAd KaK Ha OTpacjieBOM, TaK H Ha
MeKIYHAPOLHOM YPOBHE. COBPeMEHHEIE PEIIEHHS I10 MOJIETTHPOBAHHIO JAHHEBIX JIETTIH B OCHOBY
HENTPAILHON II0 OTHOMIEHHIO K OTAEIbHBIM HHJKEHEPHBIM CHCTEMAaM MOJIEIH JaHHBIX
craggapra ISO 15926 "Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities" (I'OCT-P HMCO
15926 "IIpoMBINUIEHHBIE aBTOMAaTH3HPOBAHHEIE CHCTEMBI M HHTerparfid. FHTerpainsa JaHHBIX
’KH3HEHHOI O I[HKJIA JJIS IepepalaThIBAIOINNX ITPEAIIPHATHI, BKIIOYAs He(TSHEIE H Ta30BhHIE
ITPON3BOACTBEHHBIE TTPeIIIPHITH").

OTOT CTaHZAPT OMpedelsieT HHKEHEPHYIO OHTOIOIHIO — OCHOBHBIE THIIEI OOBEKTOB H
OTHOIIEHHIT, HCITOIb3YEMBIX ITPH IpPeJCTaBIeHHN HH KeHepPHOH HH(pOPMAIIHH, YIIOPSIOYHBAET
TEPMHHOJIOTHIO, HCIIOIB3YEMYIO JUIS €€ OpraHM3alii, a TaKXe OIMPEeHelseT ITPHHIHIILL
pacIHpeHHsI CTAaHAAPTHOH TEPMHHOIOIHH 4Yepe3 MeXaHH3M (elepHpPOBaHHBIX OHOITHOTEK
CITPAaBOYHBIX JaHHBIX. CeroaHsa MHOTHE KPVITHEIE KOMIIAHHH ViKE IEPEXOAST Ha BTOT CTaHIapT:
komMitaHHH-wIeHBI Norweglan Oi1l Industry Association, wiensr koHcoprmiymMa FIATECH,
KPYITHENIIIE ITOCTABIMHKH HHXHHHPHHIOBOIO IIPOrPaMMHOIO OOECIIeYeHHS, a TaKKe TaKHe
pnccm‘icm@mm%iﬁaﬂ 'K «Pocatom» 1 OAO «PocHeThb», H3Y4aIOT BO3MOKHOCTH €r0

ANEKT
Cepruch kit [OIEbGOBAHI M s 5052205E78A500060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Peammzaimsa crangapra ISO 159206 B yacTH IIpeACTaBIECHHMS, XPaHEHHSI M JOCTYIIA K
ITAHHBIM OCHOBAHA HA MCIIOIB30BAHHH CEMAHTHYECKHX CTaHAApPTOB KoHcopimyma W3C: RDF,
OWL u SPARQL.

Mcmone30BaHHe CEMAHTHYECKHX M OHTOIOIMYECKHX CTaHAApTOB ITOMOIAeT HaJIaIHTh
OOMeH M COIIOCTABIIEHHE [JAHHBIX, BBISBJICHHE KOJUIM3HI H COITIaCOBAaHHE ITPOTHBOPEUMIL.
JIucigpromiHa paldoThl ¢ JaHHBIMH IIPH TaKOH CTaHAapTH3ALHH, SBISeTCS Topas3go MEHee
OOpPEMEHHTEILHOH, YeM IIPH HHBIX TEXHOIOTHYECKHX PEIIeHHSIX, IIPeIyCcMaTpHBAROIIIX
VHH(DHKAI[HIO ITPOrPaMMHBEIX CpeJcTB H HHTepdelicoB padorel. IIpH mpemocTaBiIeHHH
CEMAHTHYECKHX HTAHHBIX BO3MOKEH BBEIOOP MEXKIY COIJIaCOBAHHOH «OOINEH» TEPMHHOJIOTHEH
(oTpaciieBOH OHTOIOTHEH) H IIPHBBIYHBIMH OTJEIBHBIM V4YaCTHHKAM HaOOpaMH IIOHATHH H
OIMMpAlONIMMICSI Ha HHX (QopMaMH OTYETHOCTH. IIpH 53TOM B YacTH TEepPMHHOIOIHH,
IpeIIMH CaHHOH (peJlepalbHBIMH HIIH MyHHITHITAIIBHEIMH HOPMaTHBaMH, KOHTPOJIb HCITOIb3YeMBIX
TEPMHHOB MOKeT OBITh Topa3zfao Oornee KECTKHMM, YeM B 4YacTH, He OXBayeHHOI
CTaHJApPTH3ALHEH. KOHTPOIb MOKHO OYyIET OpraHM30BBIBAThL HE TOIBKO «rJjIa3aMI», HO H C
HCIIOIBb30BAaHHEM KOMITLIOTEPOB.

B YacTH KOMMYHHKAI[HH MeXIY KOMIBIOTepaMH CeMaHTHUYeCKHE H OHTOIIOIHYECKHE
TaHHBIE TIPHTOAHBI IS 0OpabOTKH HHCTPYMEHTAMH Pa3HOH CTEIIEHH CIIOKHOCTH, OT IIIHPOKO
PacIIPOCTPaHEHHBIX HIEKTPOHHBIX TaOlIHI[ IO CHelHaTH3HPOBAHHBIX I'eOHH()OPMaIHOHHBIX
CHCTEM, CHCTEM aBTOMAaTH3allMH IIPOEKTHPOBAHMS MM CHCTEM  HHBECTHI[HOHHOIO
IUIaHHPOBaHHS. CeMaHTHUYEeCKHE JaHHBIE C OHTOIOIHYECKOH PasMETKOH MOI'YT I'OTOBHTHCS
pa3HBIMH TIIPOTPaMMHBIMH  cpelicTBaMH. OTKpPBITBIE (POpMAaThl JaHHBIX H30aBISIOT OT
HeOOXOAHMOCTH ITOJIL30BATHCS IIPOrPaMMHEIM 00e CTIeUeHHEM TOJIBKO OT OJHOI'O ITOCTABIIHKA.

ITocTanoBKA 337248 K NpaKTHYecKoil padore 1

1. U3yumTh npeairaraeMeli TEOPETHYECKHI MaTepHal.
2. PazpaboTaTh MOJIENIF HHXKEHEPHOI O IIPOEKTA

3. CocTaBHTH HHPOPMAIHOHHYIO MOJEIb IIPOeKTa.

4. Opopmuth oTueT. IIpeAcTaBHTL OTYET JJIS 3AIIHTHIL.

BapuaHTbl HHANBHAY AJIbHBIX 3aJaHHH

B COOTBETCTBHHM ¢ YKa3aHHOH IIPEAMETHOH OOIacThIO M KIIacCOM paspadaTkIBacMOH
CHCTEMEI pa3paboTarh MOJIEIb HHKEHEPHOTO IIPOEKTA.

Tabmma 1.2 — MHBHayanbHeIE 3a1aHIS

No I IpeameTHass 00IIacThb Kiacc cucreMsl
1 CKJIana MRP

2 [ IpOH3BOACTBEHHOE IIPE AIIPHSITHE ERP

3 Topropoe IpeIrpusATHe CRM

4 ‘Topropoe ImpeIrpusaTHe SCM

5 Topropoe IpeIrpusATHe B2C

s IIopran B2B

7 CTPOHTENBHOE IIPEAIIPHATHE MC yyeTa

8 Briciiee yyeOHOe 3aBeJeHHE M C ympaBleHHA
9 HMH]ppacTpykTypa NIpeIpHITH CIIIIP

10 | ArmapatHas HHppacTpyKTypa IIpeIIIpHITHI DKCIIepTHAS CHCTEMA

C oJCpRaHHEC OTYIETA

Ilo BBIOIOIIHEHHOH pﬂﬁGTE cocTaBirsieTcd oT4eT. OTYeT BBINOIHICTCSI B AJICEKTPOHHOM

OKYMEHT NOANVICAH -
BH]JIE. H%&@ﬁ@ﬂ.}mﬂ%@mmqﬂy IIPOBOJUTCS 3AIIUTA IPAKTHYECKOH paboTHI.
Ceprudpmkar:  2COQOPYEPARYSAPRICFAYETROM *Ppadbore JOIKEH COCTOSTh H3 CIESAVIOIHX CTPYKTVPHBIX

Bnageneuy; |lleBayxoea TaTeAHa AnekcaHgpoBHa
SIEMEHTOB.

- THT}"JILHL]IUI JIHCT,
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- BBOJIHAS YacTh,

- OCHOBHA$ 4acCTh;

- 3aKIIFOYeHHE (BBIBOJIBI).

BBomHas yacTh oT4eTa JOKHA BKIIFOYATh ITYHKTHI:

- YCIIOBHE 3a]1a4H,

- TIOPSIIOK BBITIOTHEHHS.

- IpOrpaMMHO-aImIapaTHEIE CPeICTBA, HCITOIb3YeMbIe ITPH BRITTOTHEHHH PabOTHI.

3ammTa OTYeTa II0 3aKII0YaeTcsl B IIPeAbSBICHHH IIpeloJaBaTell0 IOIy4YeHHBIX
Pe3yIbTaTOB B BHe (paima H JeMOHCTPAIHH ITOTYYEHHBIX HAaBBIKOB ITPH OTBETAaX Ha BOITPOCHI
IPEToaBaTelLs.

KoHT POJIbHBIE BOIIPOChHI

. UTo Takoe KM3HEHHBIN I[HKI HIDKEHEPHOT'O ITPOEKTa?

. Kak cTpyKTypHpOBaTh MOJEIIE HHKEHEPHOT'O ITPOEKTA.

. IIpuBeaure sTarml pa3spaboTKH HHKEHEPHOI'O ITPOEKTA.

. Kakne stanel BxmrouaeT B ceds mogens KL 110 cormacho 'OCT 19.102-77?
. Uto BKIrOUaEeT B ce0s1 3Tall IIPEAIIPOEKTHOIO HCCIIEOBAHHA?

. Ilepeuwncmmte QyHKIIHOHAIbHBIE TPeOOBAHISI K HHKEHEPHOMY ITPOEKTY.

. IlepeuncmTe 3KCIDTYaTal[HOHHBIE TPeOOBAaHH I K HHKEHEPHOMY IIPOEKTY.

. IlepeuncmmTe npaBmia pa3spadboTKH TEXHHYECKOT O 3a1aHH 4.

9. Ha30BHTE OCHOBHEIE pa3leiIbl TEXHHYECKOIO 3a1aHH 4.

10. HazoBure 3Tarnsl BeIpaOdoTKH TpeOOBaHHI K HHKECHEPHOMY ITPOEKTY.

O -1 S = o

IIpakTHueckas padora 2. OHTO/IOTHYECKHE MOoAe M HHPOPMANHOHHLIX CHCTEM

Ileabr padoThl. H3y4YeHHE METOJOB H CPEJACTB OHTOJIOTHYECKOIO MOJEIIHPOBAHHST,
IIPHUMEHEHHE METOOB H CPEACTB OHTOJIOIHYECKOI'O MOAEIIHPOBAHH.

[IpakTHueckass paboTa HapaBlIeHa Ha O3HAKOMIIEHHE C IIPOL[ECCOM  OITHCAHHS
HHKEHEPHOI'O IIPOEKTa H IOIIYYEHHE HABBIKOB 110 HCIIOINB30BAHIIO OCHOBHBIX METOOB aHaIH3a
HH)KEHEPHOI'O PEIIIEHH .

TpeboBaHNs K pe3yIbTaTaM BBITIOIHEHHS IIPAKTHYECKOH PadOThI:

- HAJIMYHE OIMMCAHN HHKEHEPHOI'O IIPOEKTA;

- ITPOBEJIEHHE aHAJIM3a OCYIIECTBUMOCTH BBHITIOJIHEHHS IIPOEKTA,

- HAIIMYHE 3aKITIOUEHNS O BO3SMOXKHOCTH PEeallM3allii IIPOEKTa, COMEPKAIIETO 3IIEMEHTEI
OHTOJIOTHYECKOI' 0 MOJIETTHPOBAHHI HHHOBAI[HOHHOTO TTPOIVKTA.

OcHOBBI TEOpHH

[loHsTHE «OHTONOrHS» OBIIO BBEJEHO KaK TEPMHH (PHIOCO(MHH, H IIPHMEHSIIOCh B
pPa’sIIMYHBIX 3HAYeHHSIX. B cdepe KOMIBIOTEPHBIX HAyK, OHTOJIOTHS SBISETCS MOJEIIBIO
OIMMCAHNS MHpPa, COCTOAINErO M3 Habopa THIIOB, CBOWCTB M B3aMMOCBs3eH. [loapasymeBaercs,
YTO OHTOJIOTHYECKHE MOJEIH JOIKHEI OTHOCHTEC S K PEATIBHOMY MHpY.

B 1990 roxy Tom I'pyGep (Tom Gruber) BBen clueIyrOIHi TePMHH: OHTOJIOTHS — 3TO
orricaHHe (IoJo0HOe ()OPMAIIBHOH CIENH(HKAIHH ITPOrpaMMbl) KOHIIEIITOB H B3aHMOCBS3EH,
KOTOpBIE MOI'YT (JOPMAalIbHO CYIIeCTBOBATh IS OJHOIO areHTa WJIH JJIS cOoOOIIecTBa arcHTOB.
JlaHHOE OIIpEJIETIEHHE COOTBETCTBYET ITOHATHIO HCIIOIB30BAHHSA OHTOIOIMH KAaK COBOKYITHOCTH
OIMpeNlelIeHHIl KOHIENITOB, HO Oomee olmiee. Cryctd TpH roga, Tom I'pydep OTMETHII, 4YTO
OHTOJIOTHH OOBIYHO IIPUPABHHUBAIOTCSA K TAKCOHOMHYECKHM HEPAPXHSIM KIIACCOB, OIPede/ICHH SIM
KJIaCCOB, HO OHTOJIOTHSAM HE OIPaHHYHBAIOTCS JaHHBEIMH (opMaMH — OHH TakKXke He
IIMMHTHPOBAaHEl B KOHCEPBATHBHBIX OITPEJIEIIEHHSIX, TO €CTh, OIPEAENIEHHSIX B TPaJHITHOHHOM

JIOI'HHC CKONIMEMEI CIICOWDE CEMIHGHGHIH 0e3 J00aBIeHH 3HAHHH O MIIPCH.
JIEKTPOHHOW

Ceptucomkatr: 2C0 %I%%%éﬁ@é??&%ﬁﬁﬁ@omm KOMNOHEHNOE.

Bnageneu:  Wetk )o@ va ADKBEMIFIIPEI DI~ OOBEKTHL.  SIBISIOTCI — HIKHEYPOBHEBBIMIU

KOMIIOHEHTAMI1I OHTOJIOI'HIT,
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Knaccel. AOCTpakTHBIE T'PYIIIbI, KOJUISKITMM WM HaOOphl 00BEKTOB. Moryr
IIpeZICTaBJIITh COOOM HAOOpHI, KOJJIEKIINN, KOHIIEHTHI, IIPOrpaMMHBIE KJIACCHI, TUIIBI
O0BEKTOB 1 TOMY IOJO0OHOE;

ATpuOyTEl. ACHEKThI, CBOIHCTBA, OCOOEHHOCTH, XapaKTePUCTUKI NI IapaMeTPHl,
KOTOPBbI€ MOJKET IMETh OOBEKT,

OtnHomennsa. CBoiicTBa, Ojarogapss KOTOPBIM KJIACCBI U OCOOM MOTYT OBITh
CBSI3aHBI MEIKJTy COOOI;

DyHKIMOHAIBHBIE BhIpakeHHSI. KOMILIEKC CTPYKTYp, C(POpPMUPOBAaHHBIX U3
OIIpE/IEeJICHHBIX OTHOITICHIIL

OrpannmdeHnsd. DPopMalbHO YTBEPKAEHHOE OIMCAaHNE TOro, KaKhe YCIIOBIS
JNOJIKHBI BHIIIOJIHATECS JJIS BXOIHBIX JIaHHBIX

IIpaBuma. YTBepxkaenus B ¢dopme "ecnu-to" (IIpedInecTBEHHUK-CIIEICTBUE),
OIMCBHIBAET JIOTMYECKHUE BBIBOJIBI, KOTOPBIE MOYKHO W3BJI€Yb U3 YTBEPKICHUSI B
orpeesieHHoN hopme;

AKcHOMBI. YTBepXKIeHNS (BKIIFOYAs IpaBUiIa) B JIOTMYECKOR ¢opMe, BMecTe
COCTAaBJLAIONIME OOIMME CBEAEHMSI O TOM, YTO OHTOJIOTUS OIMCHIBaeT B CBOeMl oOJacTh
puMeHeHNd. JlaHHOe olpejelieHne OTJIMYaeTcd OT CTAaHJapTHOrO ITOHMMAaHMI
"akcOMBI" TeHepaTHUBHOI IpaMMaTHKU 1 (OopMabHON JIOTUKH, TaK KaK 37eCh aKCHOMEBI
BKJIIOYAIOT B ce0S He TONBKO KOHCTAaTUPYIONIUE VYTBEpPXKIACHNSI, HO W TEOpPHIO,
MIOJTYYEHHYIO 13 aK CHOMATUYEeCKIX YTBEPKISHHI

CooniTus. IIpeacTapiasoT coboil n3MeHeH s aTpUOyTOB NI OTHOITIEHII.

[To ypoBHIO YHHUBEPCAIIBHOCTH BBIIEISEOT TPH THIIA OHTOIOTHIA:

OHTONIOrMH BEpPXHEro YPOBHA (METAaOHTONOrHM). BHE 3aBUCHMOCTH OT 3ajad
KOHKPETHOI IIpeAMeTHON o00JIacTy, OIMICHIBArOT oOmue moHITHA. IIpumMepoM Takoii
oHtosoru ciayut WordNet. /[aHHBII THII OTJIIMYaeTCsS HU3KUM YPOBHEM JeTalbHOCTU,
HallpyUMep, HMEIOTCS JIMIb OINUCAHUS TEPMHUHOB Ha €CTECTBEHHOM f3bIKe. |akue
OIMICAaHNSI He MOTYT OBITH MOHSITHI MAITTUMHON, MeXXIy HUMU 3a(pHUKCHPOBAHBI TOJBKO
caMble IIPOCTHIE OTHOIIEHU S,

OHTONOrMM IIpeAMeTHBIX oOjacTell. JlaHHBIIT THUII OHTOJIOTMM OIMCHIBAET
OTHOCHUTEJILHO OOIHe MOHSITUS I OOIMIX 3a1ad. B Kakoii-To Mepe, JaHHbIe OHTOJIOTHI
OTHOCATCS K OHTOJIOT MSIM BEPXHEr O YPOBHS,

OHTOnormu IpwiokeHud. OIMMCHIBAIOT IIOHATUS, 3aBUCHINNE KaK OT IIpeIMeTHOU

DE‘!.]IHCTH:. TaK I1 OT pCIIacM ol 3addatI.
KPGME ITOI'O, OHTOJIOTHI Pa3/oivdarOTCAd IIO CTCIICHHM BBIPA3HTCIIBHOCTH. BrigenseTcs

CITIEAYIOIIHIA CIIEKTP:

- KOHTpoIupyeMule cioBapi. [IpeicTaBatoT coboil CIICOK TEPMITHOR;

- Te3aypychl. CBI31 MeXIy TepMUHAMH, TaKye, KaK CHHOHIMBI,

- HedopMallbHAs TaKCOHOMUS. SIBHasg wuepapxus, HO OTCYTCTBYET CTpPOroe
HacleqOBaHUe. OK3eMIUIIP ITOAKJIacca TaKOW OHTOJNIOTMH He O0S3aTelIbHO SBIIIETCS
TaKJkKe HK3eMILULIPOM CYIlepKJlacca,

- popMarbHAs TakcoHOMUSA. B oTimtme oT HedopMalIbHOI TaKCOHOMHU, 3/1€Ch
IIPUCYTCTBYET CTPOr O HACJIEIOBaHNE;

- peiiMel. [IpeacTapiaroT coOOil OIMcaHNe KJIacCOB U X CBOICTB,

OrmicaHns KJI1acCOB MOTYT OBITh IIPEe/ICTaBJICHbI:

- CRAAARHPENARARPAHITYe HISIMI Ha UX CBOICTBA,
3

r / L
Ceptudmkar: ECﬂﬁﬂéﬁgﬁéﬁ%@lﬁﬁfﬁﬁg&mﬂ M MAdTCMATHHCECKHMIT OI'PAHIYCHITAMIT Ha CBOHCTBA

Bnanendid: GTHMM%HHE AnekcaHgpoBHa

- CO CIIOXHBIMI JIOTITHCCKIIMII OTHOIIICHITAMII.
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B oO0rem ciayyae, OHTOIOTHS OIMCHIBAETC S CIIEAYIOIMM HaOOpOM JaHHBIX:

O=<T R P>, (1)

rae 7' — Habop TEPMUHOB HpeaMeTHON 00JIacTH;

R — ceMaHTHM4YeCcKH 3HAYMMBbIe OTHOIIIEHIS,

P — onrpenenennie (hbyHKITHI HHTePIIPETAITHI.

PazpaboTka OHTONIOrMM HAUYMHAETCS C Pa3padboTKU Tezaypyca, OHTOJIOTU
sBIIIeTCA (POPMAaIbHOI TaKCOHOMUEHH.

ITocTanoBKA 32724l K NpaKTHYeCcKoil padoTe 2

1. U3yuurs npeairaraeéMell TEOPETHYECKHI MaTepHall.

2. CoCcTaBHUTH OHTOJIOIHYE CKYIO MOJEIh HHKEHEPHOIO IIPOEKTA.

3. Ha ocHOBaHHH pe3yIIbTaTOB MOJIEIIHPOBAHHS IIPOBECTH aHAIM3 IIPOIECCa OpraHH3aIHI
pa3pabOTKH HHHOBAIMOHHOI'O IIPOAYKTA Pe3ylnbTaToOM aHalM3a JOIKHO SBHTHCS 3aKIIIOUYEHHE O
BO3MO’KHOCTH PeaTH3aI[HHI ITPOEKTa.

4. Opopmuth oTueT. IIpeAcTaBHTL OTYET JJIS 3AIIHTHIL.

BapuaHTbl HHANBHAY AJIbHBIX 3aJaHHH

B COOTBETCTBHHM ¢ YKa3aHHOH IIPEAMETHOH OOIacThIO M KIIacCOM paspadaTkIBacMOH
CHCTEMEI pa3padoTarh MOJIEID IIPOEKTA H IIPOBECTH BO3MOKHOCTH Pa3padOTKH ITPOEKTA.

Tatmmia 2.1 — MHBHAYaTbHEIE 3aJaHH ST

No I IpeamMeTHass 00IacTh Kmacec UC

1 Cknan MRP

2 [ IpOH3BOACTBEHHOE IIPE AIIPHSATHE ERP

3 Toprooe IpeIrpuATHE CRM

4 Topropoe IpeIrpusATHe SCM

5 ‘Topropoe ImpeIrpusaTHe B2C

0 [Topran B2B

7 CTPOHTENBHOE IIPEAIIPHATHE MC yyeta

8 Briciiee yyeOHOe 3aBeJeHHE MC ympaBleHHA
9 MHppacTpyKTypa IpeAIpUATHS CIIIIP

10 | ArmapatHas HHppacTpyKTypa ITpeIIIPHITHI DKCIIepTHASA CHCTEMA

C oJCpRaHHEC OTYIETA

[To BemomHeHHOH paboTe cocTaBiIgeTcsd OTueT. OTYeT BBINNOIHSIETCS B 3JIeKTPOHHOM
BHJIie. I10 BRIITOTHEHHOMY OTYETY ITPOBOIHTCS 3aIlHTa ITPaKTHUYECKOH padoTHI.

OTyeT IO MpaKTHYeCKOH padoTe JOMKEH COCTOATh H3 CIEAVIOIMX CIPYKTYPHBIX
BIIEMEHTOB:

- THTYIIBHBII JTHCT,

- BBOJHAS YacTh: KPaTKOe OIMHMCaHHe I[eTIeH IPoeKTa H IIPOeKTHBIX OrPaHHYeHHII.

BBogHas dyacTh OTYeTa JOIJKHA BKIIOYATh ITYHKTHL.  YCIOBHE 3aJadyM;, ITOPSIOK
BBITIOJTHEHH S, ITPOrpaMMHO-aIIIIapaTHEIe CPeJICTRBa, HCITONb3yeMbIe ITPH BHITTOTHEHHH PaOOTHI.

- OCHOBHA4 4acTh (OImHcaHHe paboTHl).

OcCHOBHasg 4YacTh OTYeTa BKIOYaeT B ceOd: OIHcaHHE MOJEIH HHKEHEPHOIO
IMpoeKTa, HaITHYHe 3aKITIOUeHH I O BO3MOKHOCTH peajTH3al[HH ITPOeKTa.

- 3aKITFOYeHHE (BBIBOJIBI),

- CITHCOK HCITONIb30BAaHHOI THTepaTyPHI.

3aliBPREHTODEARAAH 3aKIIFOYAETCS | B TIPeAbSBICHHH IIPENOJaBaTEII0  ITOTYYeHHBIX

Cepmdﬁgﬁg@ﬂg?ﬂg@ggﬁmg@%ﬁDrgﬂ&ggﬁfag{mpamm ITOIIYUYEHHBIX HABBIKOB ITPH OTBETAX Ha BOIIPOCHI
Bnaﬂenﬂpewmaﬁﬂﬂm AnekcaHgpoBHa
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KoHT POJIbHBIE BOIIPOChHI

1. IIpemmoxure, KTO GBI MOTI' Y4AaCTBOBaTh B (POPMHPOBAHHH TpeOOBaHMIL JJIT ITPOEKTa.
OOBSCHHTE, MOYeMY IIOYTH HeH30eXHO, 4YTO TpeOoBaHHS, C(POPMYIHPOBAHHEIE Pa3HBIMH
IIHI[aMH, OYIyT IIPOTHBOPEYHBEI.

2. PazpabareiBaeTcs mmpoekT. OINpeJelINTe OCHOBHBIE OIIOPHBIE TOYKH 3PEHHS, KOTOPBIE
HeOOXOAHMO YYeCTh B CIIEIH(HKAL[MH ITpoeKTa, H IIOKaXKHTe HMX B3aHMOOTHOIIEHH S, HCIIONIb3Y I

IarpaMMy HepapXuH TOUYEK 3PEHHS.
3. CraHgapTHEIH METOJA aHaimm3a TpeOOBaHIMI He COOTBETCTBYET TpeOOBaHHMSM K

HHHOBAITHOHHOMY ITPOAVKTY. YToO BRI JOIKHEI AelIaTh B TAKOH CHTVYaIlHI.

IIpakTrHueckas padora 3. OHTOJIOrHs NPEACTABJICHHA JAHHBLIX H 3HAHMH B
HHHOBAIHOHHLIX pellleHHax

Ilear padorbr 3yueHHe OHTOIOTHMH IIPEACTABIEHHS JaHHBIX H 3HAHHH B
HHHOBAIMOHHBIX PEINEHHSIX.

[IpakTiieckass paboTa HallpaBlIeHa Ha H3YUEHHe OHTOJIOTHH ITPEACTABIEHHS JaHHBIX H
3HAHII B HHHOBAI[HOHHBIX PEIEHH SIX.

TpeGoBaHNs K pe3yIbTaTaM BBITIOIHEHHS IIPAKTHYECKOH PadOThI:

- HTH()OpPMAI[HOHHAS MOJIe]Ib CHCTEMBI JOJIKHA COAEPKaTh OIMMCAaHHE CYIMHOCTEH H
CBI3eH MeXJy HHMH, ITpeJicTaBiIeHHOro B (popMmate RDF;

- B 3aBHCHMOCTH OT BapHaHTa 3aJaHHsg MOJEb JaHHBIX JOIKHA OTOOpakaTrh CBS3H H
XapaKTep B3aUMOIEHCTBI MeKIY KOMIIOHEHTAMH CHCTEMEI.

OcHOBBI TEOpHH

HedopmanmbHO OHTOJIOrHS ITpeCcTaBiIsAeT cOOOH HEKOTOpPOEe OIMHCAHHE B3TIIIa Ha MHpP
IIPHMEHHUTEIIFHO K KOHKPETHOH OOJIACTH HMHTEPECOB. 3TO OIMCAHHE COCTOHT H3 TEPMHHOB H
IIPaBHII HCIIOIb30BAaHI 3THX TEPMHHOB, OIPaHHYHBAIOIIHNX HX 3HAUEHHS B paMKaX KOHKPETHOH
O0IacTH.

Ha ¢opmMaabHOM ypOBHE OHTOIOIHS - 3TO CHCTeMa, COCTOSINAs H3 Habopa IOHSITHH H
HaOopa YIBEPXKIECHHH 00 3THX ITOHATHSX, HAa OCHOBE KOTOPBIX MOJKHO OITHCHIBATH KIIACCHI,
OTHOIIEHNSL, (PYHKIIHH 1 HHIHBHJIEL.

OJHO M3 CaMBIX HM3BECTHBIX OIpPedelIeHHH OHTOIOrHMH aain Tom I'pybep, 3BYUHT OHO
CIIeIYIOITHM 00pa30oM: OHTOIOIHS - 3TO TOYHAS CIEIH(PHKAISI KOHIEIITYaIH3aLHH.

KoHrenryamsamisa - 3TO0 CTPYKTYpa PealbHOCTH, pacCMaTpHBacMas HE3aBHCHMO OT
CIIOBaps IMPEIMETHOH 00IIaCTH M KOHKPETHOH CHTYAI[HH.

Hampumep, eciau Mel paccMaTpHBAEM IIPOCTYIO IPEAMETHYIO OOIIACTh, OITMCBHIBAFOIIYEO
KYOHKH Ha CTOIIE, TO KOHIENITYaM3alHeH IBIeTCSI HaOO0P BO3MOKHEIX ITOIOKEHUH KYOHKORB, a
He KOHKPETHOE HX PAcCIIOIOKEHHE B TEKYIIHII MOMEHT BPEMEHH.

Bonee mo3gHeln Momu(HKalel omnpefeineHnsa ['pyOepa SBISeTcS TaKoe OIpeJlelIeHHE:
OHTOIOrHS — 5TO (opMallbHAs CIEH(PHKAITA COITTaCOBAaHHONH KOHIeNTyaan3amun. llox
COITIACOBAHHOH KOHIIENTYAIH3allieH ITOAPa3yMEBAETCSL, UTO JaHHAS KOHIIEIITYalIH3als HE €CTh
YACTHOE MHEHHE, a SBISIeTCS OOIeH I HEKOTOPOH I'PYIMIBI JIFOIAEH.

CpopMyITHPOBAHO eIlle JOCTaTOYHO MHOTO Pa3HBIX OIpe/IelIeHHIl OHTOJIOTHH. Harmprmep,
Huxoma ['yapnHo ornpezensseT OHTOIOTHIO CIeAYIOIHM oO0pa3zoM: OHTOIOIHS - 5TO (pOpMallbHas
TEOPH S, Or' PaHHYHBAFOINAS BO3ZMOKHEIE KOHIIETITYaIM3aI[HH MHpA.

HekxoToprie olmpeenneHnsa OTpakaroT CIIOCOOBI, KOTOPBIMH aBTOPBI CTPOST M HCIIOB3YIOT
OHTOJIIOTHHM, HamnpuMep: OHTOIOTHSA - 3TO HEPAPXHUYECKH CTPYKTYPHPOBAHHOE MHOMKECTBO
TEPMHHOB, OITMCBIBAIOIUX IIPEIMETHYIO OONIAcTh, KOTOPOE MOJKET OBITH HCIIOIB30BAHO KakK

HCXOAHAA Eg@%ﬁﬁ&%@%ﬂ 3HAHHIH.

ﬂﬂpﬂﬁﬂﬂlﬂﬂlﬂﬂﬁlﬂrﬂﬂ
Ceprudukar: @@ﬁﬁﬁ%ﬁﬁﬁ@ﬁ%ﬂﬁ%ﬂﬁ%ﬁﬁ%ﬂﬁf OHTOIOTHH MOT'YT SIBIISITHCSL:
LIJcanxDBa aThAHA

Bnapeneuy; eKcaHapoBHa

- KJIACChI IIJIH HGHHI‘I[H)

- OTHOIIIeHHS (MJIH CBOHCTBA, aT Hﬁ}"'I'BI
HNewncteutenax: ¢ 19.08.2022 no 19.08.20 2(3 ? p )5'
11



- (DYHKIIHH,
- AKCHOMBL,

- BK3eMITIISIPBI (FUTH HHIHBHJIBI).

Kmaccel WM TIOHSATHS HCIIOJIB3VIOTCS B INMHPOKOM CMEICIIE. [IoHSTHEM MOKET OBITH
mo0ast CYIIHOCTh, O KOTOPOH MOXeT OBITh JaHa Kakasd-THOo HH(popmanmsa Kiaccel - 3TO
aOCTpaKTHhIE TPYIOIBI, KOJUIEKIMH HIH HaOOpel O0BEKTOB. OHH MOIYT BKIIOYATh B ce0s
AK3EMIUISPEL, APYTHE KIIACCHI, OO K& COYETaHHS M TOro, M APyroro. Kiaccel B OHTONIOTHSIX
OOBIYHO OpPraHH30BaHEI B TAaKCOHOMHIO - HEPAPXHYECKYI) KIACCH(HKALIHIO ITOHSITHH IIO
OTHOIIEHHIO BKIOUeHHs. Harpumep, kimaccel MyxunHa H JKeHIIMHA SBIITEOTCS TTOAKIIacCaMH
Kitacca YeloBeK, KOTOPBIH B CBOKO OYEPEdh BKIIFOUEH B KiIacC MIIe KO TaroIHe.

OTHOIIEHHS TIPEACTABISIOT THII B3aHMOJEHCTBHSI MeXKAY TIOHSATHSAMI IIpeIMETHOIM
obmacTtH. MOPMAIIEHO N -apHBIE OTHOIIEHH S OIIPEAEIISIOTCA KaK ITOAMHOKECTBO IIPOH3BEIEHHS N
MHOXKeCTB: R € Cl x C2 X ... X Cn. Ilpumep OGuHapHOro orHomeHHT - oTHomeHHe YACTb-
[HEJIOE. OTHoOImEeHHS TOXe MOryT OBITh OPraHH30BaHbI B TAKCOHOMHIO IIO0 BKJIFOYEHHIO,
HaIlpUMEpP, OTHOIIEHHS OBIThH OTIIOM JJII M OBITh MATEPBIO JIII Ha MHOJKECTBE IIIOJIEH
COIEPKATCSI B OTHOIIECHHMH OBITh POJUTEIEM IS, KOTOPOE B CBOK OYEPENbL COMEPXKHICS B
OTHOIIEHHH OBITH TTPEIKOM JITIA.

MOVYHKIMH - 3TO CIIEIHATILHBIN CIIYUYal OTHOIIEHHH, B KOTOPHIX N -H 3JIEMEHT OTHOIIIEHH
OMHO3HAYHO OIpeJielisieTca nN-1 IIpeQIecTBYIOIMHMH 31eMeHTaMH. (QOopMallbHO (PYHKI[HH
ompegersrorcsa  ciaeayrommmM odpasom: F. Cl x C2 x ... X Cn-1 -> Cn Ilpumepamu
(PYHKIIHOHAIBHBIX OTHOINEHHH SBJIIIOTCS OTHOMIEHHS OBITh MATEPBIO JJISI Ha MHOJKECTBE
THOMEH, HIM I[eHa ITOAEPKaHHOIO aBTOMOOMIIS, KOTOpas BBIYHCISETCS B 3aBHCHMOCTH OT
MOJIEJIM aBTOMOOIIS, JaThl H3TOTOBIEHHS U ITpo0dera.

AKCHOMBI HCITONIB3YIOTCS, YTOOBI 3aITHMCaTh BEICKA3BIBAHHS, KOTOPBIE BCEra HCTHHHBI.
OHHM MOT'YT OBITh BKIIOUEHLI B OHTOIOTHIO JJISI PA3HBIX IEJIEH, HAIIPHMED, IJIS OIPedelIeHHS
KOMIUIEKCHBIX OrPaHMYEHHI Ha 3HA4YEHHSI aTpuOyTOB, apryMEHTHI OTHOIIEHII, JJI9 ITPOBEPKI
KOPPEKTHOCTH HH() OpMALHH, OITHCAHHOH B OHTOJIOTHH, HIIH JUISI BEIBOJA HOBOH HH(POPMALIHH.

B kauyecTBe IpHMeEpa TOrO, YTO B PaMKaX OHTOJIOTHI ITOHMMAETCS II0J aKCHOMAaMII,
MOJKHO IIPHBECTH CIeAYIOIIee ITOI0KeHHe H ero (POpMaJIbHYK 3aIliCh Ha SI3BIKE HCUHCIIEHHS
IPEAHKATOB IIEPBOrO ITOPSAKA:

PaloTHHK, SBIISTIOIIMIICS PYKOBOAHUTEIIEM ITPOEKTa, paboTaeT B IIPOEKTE.

Beogsrcs nmepeMmenHble E (paGoTHHK) H P (pykoBOAHTeNb IpoekTa). Torjga akcHOMA
3aITHCHIBAETCS CIIEAYIOIIHM 00pa3oM:

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

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

Iles1H Co3aaHUS OHTOJIOTHH

B mocnemHue rojpl pa3paboTKa OHTOIOTHH - SIBHOE (POpPMalIbHOE OITHCAHHE TEPMHHOB
IpeAMETHOH OO0JIaCTH H OTHOINEHHH MEXAY HHMH - IIEPEXOJHT H3 MHpa Jj1adopaTopHH II0
HCKYCCTBEHHOMY HHTEIUIEKTY Ha pabouMe CTOJBI SKCIIEPTOB IO IPeIMEeTHBIM obOnacTsM. Bo
BCEMHUPHOH IayTHHE WWW OHTOIOTHH CTalM OOBIYHBIM SBJIEHHEM. OHTOIOTHMH B CETH
BAPHHPYIOTCS OT OOIBIIMX TaKCOHOMHII, KaTer OPH3HPYIOMHX BeO-calThI (Kak Ha caitre Yahoo!),
0 KaTerOpH3alliil ITpoJaBacMbIX TOBAPOB H HX XapaKTepPHCTHK (Kak Ha caiiTe Amazon.com). Bo
MHOIHX JIHCIHIUIMHAX Ccelyac pa3pabarhlBalOTCS CTaHIApTHBIE OHTOIIOTHMH, KOTOPBIE MOIYT
HCIIOJIb30BAThCA SKCIIEPTAMH 10 IPEAMETHBRIM OOJIaCTSAM IS COBMECTHOI'O MCIIOIB30BAHHS H
AHHOTHPOBAHIS HH(POPMAL[HH B CBOEH OOJIacTH.

Hampumep, B 0011aCTH MEIMITHHEI CO3aHEBI OONBINHE CTaHAapTHEIE, CTPYKTYPHPOBAHHEIE
cmoapH, TakHe Kak SNOMED u cemantnyeckasg ceThb CHcTeMbl YHH(HIIHPOBAHHOTO
MenmimHcKkoro S3pika gUniﬁed Medical Language System, UMLS). Takke NOSBISIOTCS
GﬁM@P@%ﬁ%W@HTGHGHHL Hampivep, IIporpamma OOH 1o pazsutHio (the United

Cepmdb Nt 8P O Prevelopirrerit ' Prograrir4it xommanmsd Dun & Bradstreet oObeguHIIIN YCHIIHSI UIS
e SaspaboTkil ortonorHi UNSPSC, KoTopas IpPefOCTAaBIAeT TEPMHHOIOTHIO TOBAPOB H YCIYT

(unspsc.org).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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OHTOIIOTHA OIpefenseT OOIMH CIOBaph IS YUEHBIX, KOTOPBIM HYKHO COBMECTHO
HCIIONIb30BATh HH(POpMAI[HI0O B  IIpeAMeTHOH oOmactH. OHa BKIKOYaeT  MAIIHHHO-
HHTEPIIPETHPYeMble (POPMYIHPOBKH OCHOBHBIX ITOHSTHH ITpeIMETHOH OOJIAacTH H OTHOIIEHHS
MEKTY HHMI.

[loyeMy BO3HHKAET ITOTPEOHOCTh B pa3padoTKe OHTOIOTHH? BOT HEKOTOpPEIE ITPHYHHEIL,
KOTOpPBIE HIKe OYIYT pacCMOTPEHBI ITIOAPOOHEE:

- Il COBMECTHOI'O HCIIOIB30BAaHUSA JTIOABMH HIIH ITPOIPaAMMHBIMH areHTaMH OOILETO
TTOHHIMAHHS CTPYKTYPbI HHPOPMAIHH,

- JIIS1 BOSMOKHOCTH ITOBTOPHOI'O M CITOJIb30BAHIS 3HAHHI B IIPEAMETHOH OOIACTH,

- JITIS1 TOT'O YTOOKI CAENATh JAOITYINEHHS B IIPEIMETHOH 00IaCTH SIBHBIMH

- JUIS OTJIEJIEHHS 3HAHHI B IIPEJIMETHOH OOJIaCTH OT OINEPaTHBHEIX 3HAHIIH

- JUIS aHAJIH3a 3HAHHH B IIPEJIMETHOH OOIaCTH.

COBMECTHOE HCIIOIIb30BAHHE IIOABMH HIIM ITPOTPAMMHBIMH areéHTamM OOINEro
TTOHHMAaHHS CTPYKTYPhI HH()OPMAIHH SBISETCS OJHOH M3 HaHOOIee OOIMX IelieH pa3padoTKH
OHTOIIOTHH. K ITprMepy, ITycTh HECKOIIBKO Pa3IHYHBIX BeO-CalTOR COAep kKaT HH(pOPMAIIMIO IIO
MeIHI[HHE HIH TPeJOCTaBISIOT HHQOPMAIIO O IUIaTHBIX MEJHIHMHCKHX  YCIIyTax,
oIUIayHBacMeIX 4depes3 MHTepHeT. EcinH 3TH BeG-calThl COBMECTHO HMCIIONBL3YIOT M ITYOIMKYIOT
OIHY H Ty e Oa30BYIO OHTOIIOTHIO TEPMHHOB, KOTOPBIMH OHH BCE IIOJIB3VIOTCI, TO
KOMITLIOTEPHBIE areHTHl MOTIYT H3BIIEKaTh HH(POPMAI[HIO H3 OSTHX Pa3lIHYHBIX CaHTOB H
HaKaIUIMBAaTh €e. ATeHThI MOI'YT HCIIOJIb30BaTh HAKOIUIEHHYIO HH(OPMAIRIO JJIS OTBETOB Ha
3aITPOCHI TTOIL30BATENEH IWIH KaK BXOAHBIE TaHHBIE IS APYTHX ITPIITOKCHI .

OO6ecrieueHHe BO3MOKHOCTH HCIIOJIb30BAHM S 3HAHHH IIpeIMETHONH 00JIacTH CTajI0 OJHOH
M3 JBHJKYINHX CHJI HeJaBHErO BCIUIECKA B H3YUEeHHH OHTOIOTHH. Harpumep, s Mojenen
MHOTHX Pa3IHYHBIX IPeAMETHBIX 00JIacTed HeOOXOAHMO C()OPMYIHPOBATh IIOHSTHE BPEMEHH.
OTO IIPEACTABIEHHE BKIIIOYAET IIOHATHE BPEMEHHBIX HHTEPBAJIOB, MOMEHTOB BPEMEHI,
OTHOCHTEJIPHBIX MEP BpeMEHH M T.J. ECIHM OJHa rpyrmia YYeHBIX JeTalbHO pa3padoTaeT TaKyIo
OHTOJIOTHIO, TO JAPYTHE MOIYT IIPOCTO ITOBTOPHO HCIIONIB30BATh €€ B CBOHX IIPEJAMETHBIX
obmacTsx. Kpome TOro, ecimM HaM HYXKHO CO34aTh OOJBIINYIO OHTOJIOTHIO, MBI MOXKEM
HHTETPHPOBATh HECKOIBKO CVYINECTBYIOIMX OHTOJIOTHH, OIMMCHIBAOINMX 4YacTH OOJIBIIOH
IpeAMeTHOH oOmacTH. MBI TakKe MOKEM ITOBTOPHO HCIIOIB30BaTh OCHOBHYIO OHTOJIOTHIO,
Takyro Kak UNSPSC, U pacImpHTh €€ IS OIMCAaHHI HHTEPECYIOIIEH HAC IIPeAMETHOH OOJIACTH.

CosgaHHe SBHBIX JOITYIIEHHI B IIpeAMETHON OONIACTH, JeXkKalllMX B OCHOBE pealH3allii,
TaeT BO3MOKHOCTh JIETKO HM3MEHHTH STH JOIVIINEHHS IPH H3MEHEHHH HaIlMX 3HAHUH O
IpeAMeTHOH oOmacTH. JKecTKOe KOIMPOBAHHME TIPEAIIONOKEHMII O MHPE Ha  S3BIKE
IIPOrPaMMHPOBAaHHS IIPHBOAUT K TOMY, UTO 3TH IIPEATIONOKEHHS HE TOJBKO CIOKHO HAaHTH H
IIOHSTH, HO H TaKXe CJIOXKHO H3MEHHTh, OCOOEHHO HEIPOrpaMMHCTY. Kpome TOro, SBHEBIE
crielH(pHKaI[HH 3HaHHH B ITPeAMETHON OOIacTH ITOIEe3HHI A1 HOBEIX IIOIIb30BATENleH, KOTOPHIE
IOJKHBI Y3HATh 3HAUEHHS TEPMHHOB ITPEIMETHOH 00IIacTH.

OTheneHHe 3HAHHH IIPEAMETHOH OOIAaCTH OT OIIEPAaTHBHBIX 3HAHHH - 3TO €Il OIHH
BapHAHT OOMIEro IpPHMEHEHHS OHTOIOIHH. MBI MOKEeM OIHcaTh 3aJady KOH()HTYPHPOBAHHS
MMPOAYKTa H3 €ro KOMIIOHEHTOB B COOTBETCTBHH C TpeOyeMOH cIelH(HKaIlHeH H BHEJIPHTb
IMporpaMMy, KOTOpas JAelaeT 5Ty KOH(HIYpalHI0 HE3aBHCHMOH OT IIPOAYKTa H CaMHX
KOMITOHEHTOB. llocme »3Toro MBIl MOXKEM pas3paboraTh OHTOIOIHIO KOMIIOHEHTOB H
XapakTepucTHK JOBM H IIpHMEHHTH 3TOT AITOPHTM IS KOH(QPHIYPHPOBAHHS HeCTaHAapPTHBIX
OBM. MHI Taxke MOKeM HCIIOJIb30BaTh TOT JK€ allTOPHTM IS KOH(HTYPHPOBAaHHS TH(TOB,
eCIIH MBI ITPeJOCTaBHM €My OHTOJIOTHEO KOMITOHEHTOB JTH(TA.

AHam3 3HAHHH B IPEIMETHOH OOIAacTH BO3MOKEH, KOrjla HMEeTCS JeKiIapaTHBHAS
crielH(HUKAIHI TepMHHOB. (DOpMalbHEIN aHAJIH3 TEPMHHOB 4YPe3BBIYAMHO I[EHEH KaK IIPH

noanucAH -
HGHLITK%M@%@%WBGEE&HH CYILIECTBYIOIIIX OHTOJIOTHI, TaK H ITPH HX PacCIIHPEHHH.
Ceprudmkar:  2COMABTCYAGHPOTIROTHBSETIPEINMETHON 00IacTH caMa 110 cebe He SBIIIETCA 1elbro. PaszpadoTrka

SRR ST OO CPORATT BiipEfenerito HaGopa MAHHEIX H HX CTPYKTYDPBI IS HCIIONTB30BAHMS

APYTHMH IIPOI'PANMAMIL. METGIEBI PEHICHITA 3daA4d4, AJOMCHHO-HC3dABHCHMBIC IIPHIIOKCEHHA H
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IPOIpdMMHBIC dI'CHTBI HCIIOIB3VIOT B KAHUCCTBC JdHHBIX OHTOJIOI'HII H 0askl BHEIHIIfI:.
ITOCTPOCHHDBIC Hd OCHOBEC 3THX OHT OJIOT HH.

ITocTanoBKA 33Ja4H K NpaKTHYecKoil padorte 3

1. MU3yumre mpeairaraeMbIi TEOPETHYECKII MaTepHall.

2. Pazpabortaiite HH(]OpMAIlHOHHYIO MOJIENb JJI1 BRIOPAaHHOTO HH KEHEPHOTI'O IIPOEKTa.

3. I[TocTponre MOJETIE IIPEACTABIICHIS JaHHBIX.

4. CocTaBbTe OTYET, BKIIOYAIOIIIOI MOJENb IIPEACTABICHHS TaHHBIX, OIMCAaHHE
KOMIIOHEHTOB CHCTEMBI, IIOTOKOB JAHHBIX, XPAaHHJIMII H BHEIIHHX 00BEKTOB. IIpeacTaBbTe OTYET
I10 IPaKTHYeCKOH padoTe IS 3aII[HTHI.

BﬂpHﬂHThl HHIAHNBHAY AJIbHbBIX 3aJaHHH

B COOTBETCTBHH ¢ YKa3aHHOH IIPEAMETHOH OOJIaCTBRIO M KJIaCCOM pa3padaThIBAEMOIO
IIPOEKTa IIOCTPONTE MOIEND ITPEACTABIIEHHS JaHHBIX, BKIFOYAS BO3MOXKHBIE B3aHMMOICHCTRIS
MeK Ty KOMITOHEHTAMH CHCTEMEI.

Tabmmia 3.2 — M BHAYaIbHbIE 3aJaHH ST

No I IpeaMeTHas obnacTh Kmacc UC

1 CKJIana MRP

2 I IpOH3BOCTBEHHOE IIPE AIIPHSITHE ERP

3 Toprooe IpeaIpusaTHe CRM

4 ‘Topropoe IpeIpusaTHe SCM

5 ‘Topropoe IpeIrpusaTHe B2C

0 IIopran B2B

7 CTPOHTENBHOE IIPEAIIPHSATHE HC yuera

8 Briciiee yueOGHOe 3aBeIeHIE HC yIrpaBieHs
9 HMHppacTpykTypa NpeapHsITH CIIIIP

10 | ArmapatHas HHppacTpyKTypa ITpeIIIpHsITH I DKCIIEpPTHAS CHCTEMA

C 0JCPRaHHEC OTYIETA

[To BROIOMHEHHOH padoTe cocTaBIsIeTcAd OTYeT. OTYeT BHIMNONHSETCS B BIEKTPOHHOM
BHJIe. 110 BEIITOTHEHHOMY OTYETY IIPOBOAHTCS 3al[HTa ITPaKTHYeCKOI paboTHI.

OT4yeT IO IIpaKTHYeCKOH paloTe JIOIDKEH COCTOSTh H3 CIEAVIONHX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYIIbHBIH JIHCT;

- BBOJIHAS YacTh,

- OCHOBHAS YacTh (OImHcaHHe pabOoThI): MOJENb ITPeICTaBIeHHI JaHHBIX,

- 3aKIIFOYeHHE (BBIBOJIBI).

BBomHas yacTh oTYeTa JOIKHA BKIIFOYATh ITYHKTHI:

- YCIIOBHE 3a]1a4H,

- TIOPSIIOK BBITTOTHEHHS.

- IpOrpaMMHO-aImIapaTHIE CPeICTBA, HCITOIb3YeMbIe ITPH BRITTOTHEHHH PabOTHI.

3anmmTa oT4eTa IO MpaKTHYeCKOH paloTe 3aKIOYaeTcs B MpeAbIBIeHHH IIPeoJaBaTello
MOITYYEeHHBIX Pe3yIIbTaToB B BHje (pailla H JeMOHCTPAIHH ITOJTyYeHHBIX HABBIKOB ITPH OTBeTaxX
Ha BOITPOCHI ITPEI0/JaBaTeNsl.

KoHT POJIbHBIE BOIIPOChHI

1. JlaiTe oIpenereHne IOHSITHIO «MOJIENID ITPEICTaBICHHS JaHHBIX).
2. Kakye THITBI CBSI3H MOT'YT IIPHCYTCTBOBATh B PEIIAIHOHHBIX b/]?

3 dadii e P PEASHSERIE TTOHATHIO (ITOTOK JAHHBIX).

Cepmudmkar:  2C0ghp(akPs THITBIEB3AMMOIEHCERILT IPEACTABIICHBI MCKAY KOMIIOHEHTaMH CHCTEMBI?

snanened: LeOg HA T BISER UM Ie MOHATHIO KiIacc, OOBEKT KIIacca, CYIIHOCTD

6. KeM 1 19 4ero MOkeT OBITh HCIIONIBb30BaHa MOJAENb JaHHBIX?

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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HpﬂETH‘IECHﬂH pﬂﬁﬂ'l'ﬂ 4. CeMaHTHYeCKOE€ MOAC/JIHPOBAHNEC JAaHHDBIX H 3HAHHH B
TEeXHOJIOr HAX 00JILIINX JAHHBIX

Ilean paborbl. M3ydeHHe METOHOIOIHH CEMAaHTHYECKOIO MOJEITHPOBAHHS JaHHBIX.
[lomydyeHHe HABBIKOB II0 IPHMEHEHHIO METOHOJIOTHH IS pa3pabOTKH HHQOPMAIHOHHOIO
o0eCTIEYUEHN S ITPOEKTA.

[IpakTtiueckasg paboTa HampaBlIeHa Ha O3HAKOMIEHHE C OCHOBHBIMH TTOHSITHSIMIL
METOJOIIOTHH CEMAHTHYECKOI 0 MOAEIIMPOBAHHS JaHHBIX, ITOIIYUYEHHE HABLEIKOB II0 ITPHMEHEHHIO
OaHHBIX TIOHATHH IIpH pa3paboTKe IIPOeKTa, H3YUEHHE MeTOJOB  IIPOEKTHPOBAHMS
HH(OPMAIHOHHOT0 00eCITeueHHsI CHCT EMEL.

TpeGoBaHHA K pe3yIbTaTaM BRIIIOITHEHHS IIPAKTHYECKOH PadOTHI:

[IocTpOHTE CEMAHTHYECKYIO MOJEIb IIPEJCTABIeHHS JaHHBIX, IIPEACTAaBHTL H
O0OCHOBATH PE3YIBTATEI MOJAETTHPOBAHH L.

OcHOBBI TEOpHH

B IIpOEKTHPOBAHHM OHTOJIOTHH VYCIOBHO MOKHO BEIJIEIIMTh J[JBa HAITpaBIEHHSI, 10
HEKOTOPOI'O0 BPEMEHHM Pa3BHUBABIINHXCS OTHAEIbHO. llepBoe CBSA3aHO C IIPEACTABIIEHHEM
OHTOJIOTHH KaK (pOpMalIbHOH CHCTeMbI, OCHOBAHHOH Ha MaTeMaTHYeCKH TOYHBIX aKCHOMaXx.
Bropoe HamparileHHe pa3sBHBAIOCh B pPaMKaX KOMIILIOTEPHOH JIMHIBHCTHKH H KOIHHTHBHOI
HAVKH. TaM osmmoms TIOHMMAIACh KaK CHCTeMa aOCTPAKTHBIX ITOHSTHI, CYINECTBYIOIIHX TOILKO B
CO3HAHHH YeJIOBeKa, KOTOpas MOKET ObITh BhIPaskeHa HA €CTECTBEHHOM S3BIKe (FUIH CpeJCTBAMH
KaKOH-TO JIPYTrOil CHCTeMBI CHMBOJIOB). IIpH »TOM OOBIYHO He JelacTcs ITpeJIIONOoKeHHI O
TOYHOCTH IIH HEITPOTHBOPEYHBOCTH TaKOH CHCTEMEI.

TaxiM o00pa3soM, CVIINECTBYET JBa aIbTEPHATHBHBIX IIOAXOJa K CO3MAaHHIO H
HCCJIEJOBAHHIO OHTOIOTHH. [IepBhIi ((popMalIbHBIN) OCHOBAH Ha JIOTHKE (IIPEIHKAaTOB IIEPBOIO
IOpSIKa, JeCKPHIITHBHOH, MOJAIbHOH H T.II.). BTopoi (JIMHIBHCTHYECKHI) OCHOBAaH Ha
H3YUEHHH €CTECTBEHHOrO S3hIKAa (B YAaCTHOCTH, CEMAHTHKH) H TIOCTPOSHHH OHTOIOTHI Ha
OOIBIIINX TEKCTOBBIX MACCHBAX, TAK Ha3bIBa€MBIX KOPITYCax.

B Hacrosimee BpeMd MJAaHHBIE IIOAXOABI TECHO B3aHMOJEHCTBYIOT. MIOET mowc CBSI3EH,
ITO3BOMISIFOIIMX KOMOMHHPOBATH COOTBETCTBVIOIIME METOABI. 1lo3TOMY HHOrZa OBIBAET CIIOKHO
OTJIEIINTL JIEKCHYECKHE OHTOIIOTHH C 3JIeMeHTaMH (DOPMalbHBIX aKCHOMATHK OT JIOTHYECKHX
CHCTEM C BKIFOUEHH IMH JIMHITBHCTHYECKHX 3HAHHI.

HeszaBHCHMO OT pasIHYHBIX IIOJXOJAOB MOKHO BBIJIENMHTE 3 OCHOBHEIX ITPHHI[HIIA
KITaCCH(PHKALTHH OHTOJIOTHH:

- TI0 CTeNeHH () OpMaJIbHOCTH,

- 110 HAITOJIHEHHIO, COJIEPKHMOMY,

- TIO LIETTH CO3JTaHH .

PaccMOTpHM COOTBETCTBYIOIIHE KIIACCH(MHKALMH II0 TIOPSIIKY.

Kiaccudpukanmus no creneHd GopMaIbHOCTH. ""CriekTp oHTOI0THEA "

OOBIYHO JIOAM H KOMIIBIOTEPHBIE AareHTHI (IIPOrpaMMBI) HMEIOT HEKOTOPOE
IPEACTABIIEHHE O 3HAYEHHAX TEPMHHOB. [IporpamMmHeIe areHTBI HHOTZA IIPELOCTABIISEOT
CIIEIH(PHKAI[HIO BXOAHBIX H BEIXOIHBIX JaHHBIX, KOTOPhIE TAaKKe MOI'YT OBITh HCITOJIb30BaHBI KaK
creuudvicauns rporpamer. CXOIHBIM 00pa30M OHTOJIOTHH MOI'YT OBITH IIPHMEHEHEI, YTOORI IIPEAOCTaBHTh
KOHKPETHYIO CIIEIM(PHKAIIHIO HMeH TEPMHHOB M 3HAYeHHI TEpPMHHOB. B paMKax 5Toro
MTOHMMAHHA (TZe OHTOJIOTHA SIBIIIETCS CIEIH(HKAIHNEH KOHIETTYAIbHOH MOJEIH - soryerryameags:)
CYILECTBYET IIPOCTOP NI BapHaIl[Mil. OTHAelbHBIE BHIBI OHTOIIOIHII MOTYT OBITH ITPe/CTaBIIeHEI

KaK TOYKIT Hd CIICKTPC B 3dBHCHMOCTH OT neTaneH HX PeaJIH3allII.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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He thapkaNbHble OTHoweHKE «Boiwe-Huxes

TarCOHOMIAA

PopManeHbe
TAKCOHOM I

PopManeHeIE
FHZEMMNNADL
(CBEOWCTEA HA OCHOEE
thpeAMOE
CIrpaHYeHIAA HA
IHAYEHMA

,.D,HE'I:-H:IHHTI'HEHIJIE FNdCCbl,

(OpAaTHBIE CEOMCTES
[ lpoKMzEONEHEIR NOTMHECKHE

OrpadHi~eHAH

Puc. 2.1. Cnextp oHrtomorui. Kocas yepra pasfgelseT CHCTEMEBI, IIPEJOCTaBIISIOIIHE
"yeI0BeKO-TIOHSATHBIE" (BBIIIE YePTHI) H "MalIMHO-TTIOHITHBIE" (HIDKE YEePTHI) OITHCAHHSI

Ha pucyHke m300pakeH TaK Ha3bIBaeMBIH CIIEKTP OHTOJIOTHI ITO CTeNeHH (POPMaIbHOCTH
IIPeACTABIEHHS, HCITOIb30BAaHHIO TeX HJIHM HHBIX CHHTAKCHUYECKNX KOHCTPYKINII. Kakmas Touka
COOTBETCTBYET HAMMYHIO HEKOTOPBIX KIIOUEBBIX CTPYKTYP B OHTOJIOIHH, OTJIHYAKOIINHX €€ OT
IPYTHX TOYEK Ha cIieKTpe. Kocasg yepra YCIOBHO OTHENSET OHTOIOIHH OT JAPYTHX PECYPCOB,
HMEIOIIHMX OHTOJIOTHYECKHI XapaKTep.

IIepBOHM TOYKE Ha CIIEKTPE COOTBETCTBYET KOHMIPOJUPYEMBLI C106APL, T.€. KOHEUHEIH
CITHCOK TEPMHHOB (ITPOCTEHIIHM ITPHMEPOM SIBISIETCS KaTaJor Ha OCHOBE HJIEHTH(HKATOPOB).
Karamoru mpeAcTaBRIsSIOT TOUHYIO (He MHOTO3HAUYHYIO) HHTePIIPeTallHIO TepMHHOB. Harpmmep,
Ka KIBIH Pa3, CChUIASICh HAa TEPMHH "MalllHA", MBI OyeM HCIIONb30BaTh OJHO H TO K& 3HAUEHHE
(cooTBeTCTBYIOIEE HEKOTOpoMY ID B clIoBape), BHe 3aBHCHMOCTH OT TOI'O, O YeM HJIET Peyb B
KOHTEKCTE: O "CTHpaIbHON MalmHe", "aBToMOOIIE" WIH "TOCYyAapCTRBEHHON MaIlHHE "

Jlpyroit ciel(pHKaI[Heil OHTOJIOTHH MOJKeT OBITh 2ao0ccapuil, TIPecTaBILIFOIHIL cO00it
CIINCOK TEPMHHOB C HX 3HAUYECHHSAMH. 3HAUeHHS OITHCHIBAIOTCS B BHJIE KOMMEHTApHEB Ha
eCTECTBEHHOM SI3BIKe. OTO JaeT OOoJblle HH()OPMAIIHH, ITOCKOIBKY IFOJH MOT'YT ITPOYeCTh TaKOMH
KOMMEHTAPHH M TIIOHSATh CMBICII TepMHHA. MHTepriperalid TEPMHHOB MOIYT OBIThH
MHOTO3HAYHBIMH. [JI0CCapMHM HEINMPHIOAHEI I aBTOMAaTHYECKOH OOPadOTKH ITPOrpaMMHBIMI
areHTaMH, HO MOKHO, KaK H paHee, IIPHCBOUTE TepMHHaM 1D.

Tezaypycst HeCyT OOIOIMHHUTEIILHYIO CEMAHTHKY, OIPEAEIISS CBSI3H MEXKIY TepPMITHAMI.
OTHOIIEHHUS, CBOHCTBEHHBIE IS TE3ayPYCOB. CHHOHHMHS, uepapxuyeckoe OmHOuUteHile U
accorHalps. PaHHHe HepapXHH TEPMHHOB, ITOSBHBINHECS B CeTH, OIPEAEIsIIH TEPMHHBI YEpe3
olepali 000O0HIEHHI H YTOUYHeHHI. Yahoo, HammpHMmep, BBela HeOONIBIIIOe YHCIO KaTeTOpPHIA
BEPXHETO YPOBHS, TAKHX, KaK " IIPeIMETEI OJe Kbl ". 3aTeM " IUIaThe " OIMPeme/sUIOCh KaK BH]I
(’KeHCKOI) ojekabl. SIBHasg HepapxHsa Yahoo He COOTBETCTBOBalla B TOYHOCTH (POPMAJIbHBIM
ceorcTBaM HepapxmueckKoro orHorneHHsa [IO/IKJIACC-KJIACC. B Taknx HepapXusax MOKET
BCTPETHTLCS CHTYAI[HS, B KOTOPOH JK3EMIUIIP KIAacCa-TIOTOMKA He SBISETCS SK3EMIUISPOM
Kinacca-Tpeaka. Hamprmvep, of1mass KaTeropusd " IIpeaMeETHL OAeKIbl " HMeeT ITOAKaTerOpHIo "
JKEHCKIIE, | (KOTOPASL JAOJEKHA Oblia GBI OOJee TOYHO HA3HIBATHCS " JKEHCKHE IIPEIMEThI OfeIKIbI

i)y a20Ta KaTeNOPHSL) B CBOOSOYEPE]lh, BIIIFOUAET IMOJKATErOPHH " aKceccyapsl " M " IIaThs ".

N e ord G’ H‘I{déﬁb-?ﬁpgf[;' 'ﬁ"ﬁﬂp}mep " Opoum ", He SBISIOTCS IPEeAMETaMH OJEXkIBl. 3IECh HE

BRITTOIHAETCA BaKHOE CBONCTBO OTHOINEHH S [ 1O JIKJIACC-KJIACC - TpaH3HTHBHOCTS.
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Jlaee cIenyeT TO4YKa @hopMmaibHble MAKCOHOMUU. 3Ta PA3HOBHIHOCTE OHTOJIOTHH
BKIIrO4aeT ToyHoe onpefencHue oTHomeHHSI [TOJJKJIACC-KJIACC (o603HayaeMoro Kak 1sA ).
B Taxux cHCTeMaxX CTPOro COOIOMAeTCS MmpaH3umiiéHocnis OTHOMIEHHS 1SA: eclIH A SBIISETCS
ITOJIKIIACCOM Kilacca B, TO KaJIbIH IMOJKIIAcC Kilacca A TakKKe SBIISETCS IOJKIIacCOM Kiracca B.
Crporast HepapxXHs KIacCOB HEOOXOAHMa ITPH HCIIOIB30BAHHH HACJIEAOBAHMS IJIS ITPOIIEAYPBI
TIOTMYECKOr'0 BEIBOJIA.

Crenyromas TOYKa CIeKTpa - HalH4He B OHTOJIOTHYECKOH CHCTeMe (POpMaIbHOIO
orHommeHHsI OK3EMIIIAP-KIIACC (obo3Hauaemoro kak 1sInstanceOf ). HekoTopsie
KIIaCCH(PHKAITHH BKIIFOYAIOT TOIBKO HMEHa KIIacCOB, APYIHE COJAepkKaT Ha HIDKHEM YPOBHE
sKk3eMIUIIpEl  (MHAMBHABI). Jlng orHomennsa OK3EMIIJIAP-KIIACC BBIIOTHAETCA Tak
Ha3kIBacMas "HaclieyeMOCTh" BIOJIb OTHOMIEHHS 1SA: eclH A SBIISeTCS ITOAKIIacCOM Kiacca B,
TO KaXIBIM SK3eMIUISAP Kilacca A TakkKe SABIFETCI SK3eMIUIIpoM Kiacca B. Ilosatomy B
IIPUBEJEHHOM BEIIIIE IIpHMepe " OpoinmH " He MOrYT OBITh ITOMEIIEHBI B HEPapXHH HIXe "
IpeAMET OHE OBl ", HaKe B IIOAKATETOPHIO " JKEHCKHE IIPEAMETHI OJEKILI ", HIH CTaTh
BK3EMIUISIPOM 3TOH KaTETOPHH.

Jlanmee cpelH CTPYKTYPHBIX SJIEMEHTOB MOSBISIOTCS C10MbL. 31eCh KIacChl (HHOrAa HX
HAa3BIBAIOT ¢hpeiimamit ) MOTYT HMETh HH(OPMAIIHIO O ceoiicmeax (cnomax). Hanmpumep, xKiacc "
IpeaAMET OJeKIOBl " MOXKET HMETh CBOHCTBaA " IleHa ", " cremadH n3 ". CBOHCTBa OBIBAIOT
OCOOEHHO ITONE3HBIMHU, KOT'[a OHH OIPEAEIIeHbl Ha BEPXHHX YPOBHSIX HEPAPXHUH H HACIEIYIOTCS
IoaKinaccaMi. Tak, B IOTPeOHTEIIBCKOH HEPAPXHH KiIacc " IMPOAVKT " MOKET HMETh CBOHCTBO "
I[eHa ", KOTOPOE IOIy4YaT BCE €ro IOIKIACCHI.

bonpIell BBRIPasHTEIILHOCTREIO OONIAar0T OHTOJIOTHH, BKIIFOYAIOIIHE OrPpaHHYEHHS Ha
O0nacTh 3HAYEHHI CBOHCTB. 3HAYEHHS CBOHCTB OepyTCS M3 HEKOTOPOIO IIPEIOIPEIEIIEHHOIO
MHOKECTBA (I[eJIble 4YHCIIa, CHMBOJBHBIE KOHCTAHTBI) WIH H3 ITOAMHOJKECTBA KOHIIEIITOB
OHTOIIOTHH (MHOXKECTBO 3K3eMIULIPOB JaHHOIO Kjlacca, MHOKECTBO KIIacCOB). MOXKHO BBECTH
IOTIONHUTEIIbHBIE OrPaHHYEHHS Ha TO, YTO MOJKET 3alloOJIHAThE CBOHCTBO. Harprmep, s
CBOHCTBa " cHellaH M3 " Kiacca " IIpeAMeT OHeIbl " 3HAUYEHHSI MOIYT OBITh OIrpPaHHYeHBI
BK3eMIUISIpaMH Kitacca " marepuan . JIerko yBHAETh IIpoOIeMBl, KOTOPEIE MOI'YT BOSHHKHYTH B
BTOM CIIy4ae IIPH HCIIOINB30BAHHHM HECTPOIrOH TaKCOHOMHMH. Ecimm " ayxm " - IIOTOMOK Kiacca "
IIpeaIMET OAEKIBI ", TO OH YHACIIEAYET CBOMCTBO " CIeIaH M3 " BMECTe ¢ OrpaHHYeHHEM Ha €ro
sHayeHHT (" MaTepHan ").

B 1memom ¢ HeoOXOMHMMOCTBIO OITHCBIBATh OoOllee CIOKHBIE (PAaKThl BEIPa3HTEIIbHBIE
CpeiCTBa OHTOIOIHH (H ee CTPYKTypa) YCIOXKHSIOTCSA Hamprmep, MOKeT ITOTpeOOBaThCs
3aIllOJIHUTh 3HAYEHHE KaKOro-MOO CBOMCTBA SK3EMIUIApA, HCIIONB3YSA MaTEMaTHYECKOE
BEIPa’KeHIe, OCHOBAaHHOE Ha 3HAYEHHSX APYTHX CBOMCTB JAHHOTO SK3eMIUISApa IIH 3HAYEHIIX
CBOHCTB JAPYIHX 3K3eMIUISIPOB. MHOIHe OHTOIOIHH TTO3BOJIIIOT OOBSBIIATE JiBa U OoJiee Kilacca
ITU3BIOHKTHBHBEIMH (HEIlepeCeKarolMIMIICS). OTO O3HadyaeT, YTO Yy JaHHBIX KJIIacCOB He
CYIIECTBYET OOIHMX 3K3EMIUISPOB.

HekoTopeie SI3BIKH OITHCAHHS OHTOJIOTHH ITO3BOJISIIOT JElIaTh IIPOH3BOJIBHBIE JIOTHUECKHE
VTBEPAKIACHUS O KOHIIEIITAX - aKCLUOMbL.

SI3BIKH ommHcaHHI OHTONOrHH, TakHe Kak CycL u Ontolingua, Io3BOISIOT (PHKCHPOBATEH
VIBEPXKAECHHS Ha SI3BIKE JTOTHKH ITPeJHKATOB ITepBoro rmopsaka (FOL).

Kiaccupukanus mo mesam co34aHus

B pamkxax »TOH KIacCH()HKAI[HH BEIJEIISIOT 4 YPOBHS: OHTOIOIHS ITPeICTaBIeHHS,
OHTOJIOTHS BEPXHET' O YVPOBHSL, OHTOIIOIHS ITPeAMETHOH O0IaCTH H ITPHKIIa HasI OHTOJIOTHS.

OOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO

= . &

T=n “l|. A '::_I'I-".[';'":'_"“:'.......HI-':_ fBAS = i0ninin -_'.[_

AV XOBd iTeHHE Ad1eKCaHdDOBHLS
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OHTOonorum KOHL|eNnTyanmsaums
npencTaBneHuns hopManu3MOB NpecTaBneHus
IHaAHUN

MOBTOPHO UCMONb3yemas B
pasHbIX NpeAMeTHbIX o6nacTax

OHTONOrnK
BEpXHEero ypoBHS

NMNOBTOPHO NCNONb3yemand BHYTPWN

OHTONOMM NPEAMETHbBIX] oAHOI NpeaMeTHOIl obnacTu

nﬁnacTeu

H[{_ﬂ alﬂ.H ble HET BO3IMOHHOCTH MNOETOPHO

nenosib3eBaTh
GHTIDH orm

Puc. 2.2. KnaccHpHKaIsa OHTOIOTHI IT0 IIeITH CO3JaHH

OHTOoJI0OrH A NpeAcTABICHHA

Llenp ee co3maHMs - OIMcarh OONAcTh IIPEACTABIICHMS 3HAHIH, CO34AaTh S3BIK I
cTielM (pHKAIIHN IPYTHX OHTOIOIHII Oollee HU3KIX YPOBHeH. IIpHMep: ormicaHie MOHSATHIL S3BIKa
OWL cpepcteamu RDF / RDFS. B gaHHOM OITHCAaHHH OIIPeJeiIIOTCS TaKHe HGHHTILH, KaK
"kmacc", "oTHOIIEHHe ", "OrpaHHYeHHe Ha 3HAUYeHHE CBOHCTBA, "JTOMeH", "IHarra3ol” M T.11.

‘ rdfs:Resource \

| rdfs:Class | ‘ rdf:Property

] owl:Class ‘ — owl:DeprecatedProperty

|—L —— owl:DatatypeProperty

I owl:Restriction ‘

owl:AnnotationProperty \

| nwl:l]epre::::atedﬁlaﬁﬁ 1 owlkinverseFunctionalProperty |
. — uwl:Fum:tic:-naIPmperty]

owl:Thing

owl:Nothing I owl:0ObjectProperty

owl:Ontolo

| o -—l owl:SymmetricProperty ‘

owl:DataRange

owl:AlIDiferent —| owl:TransitiveProperty ‘
—R e RO AR EA—

ANEKTPOHHOW NOANMUCLIO

-

“Piic. 2.3, OHTOMOLITS TPEICTABTCHI T s1361Ka OWL

6HTOJ’[0I‘HH BEPXHET0 YPOBHA

B Cme b .« 4} & T i i Ll L 4 1] il Ly L
ICTRUTENEH: C 19.U08. 2022 no 19.08. 2023
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Ee HazHaueHHE - B CO3JaHHH €JHHOH "ITpaBHIBHOH" OHTOIOTHH, (DHKCHPYIOIIEH 3HAHH L
O0IIHe IS HeCKOIBKHX ITPEAMETHBIX OONIacTeil, H B MHOIOKPAaTHOM HCITOJIb30BAHHH JaHH O
OHTOJIOTHH. CVIIECTBYET HECKOIBKO KPYIMHBEIX OHTOIOTHH BEPXHETO VYPOBHS. cye, porce, sumo,
oHronorus J[xoHa CoBel (J.Sowa) m gpyrne. Ho B IielmoM ITONBITKH CO3JaTh OHTOIIOTHIO
BEPXHETO YPOBHS Ha BCe CIIy4YaH KH3HH ITOKA HE IIPHBEIHN K OKHAAaeMBIM pe3yibTaTaM. MHorue
OHTOJIOTHH BEPXHET0 YPOBHS ITOXOKH APYT Ha Apyra. OHM cofep:KaT OXHH H Te K& KOHIIEIITHI:
CYIIHOCTB, SBJIEHHE, IIPOLECC, OOBEKT, POIb, IIPOCTPAHCTBO, BpPeMS, MaTepHd, COOBITHE,
JIEHCTBHE H T.IL

Entity
Subclass-Of
=
Physical |¢-—-—0m ___| Abstract
A x

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

Puc. 2.4. BepxHii ypoBeHb HepapXHUH OHTOIOrHH SUMO

OHTOJIOrHA NpeIMETHOH 00J1aCTH

Jlpyroe Ha3BaHHe - OHTOJIOTHS JJOMeHa. HasHaueHHe CXOXe ¢ HasHAauYeHHeM OHTOJIOTHH
BEPXHETO YPOBHSA, HO 00JacTh HHTepeca OIrpaHHYeHAa OJHOH ITPeAMETHOH 00macTero (T.H.
IOMEHOM), HAaIlpHMEp, aBHAINSI, MEAHIHHA, KyIIbTYpa, AHCTAaHIIHOHHOEe OOydyeHHe, WHTepHET-
TEXHOIOTHH. OHTOIOIHS IIPEAMETHOH o0O0macTH 0000IaeT IIOHSATHSI, HMCIIONIB3VIOIHECS B
HEKOTOPBIX 3ajlayaX JOMeHa, aOCTparHpysCch OT CaMHX 3ajJa4 (TaK, OHTOIOIHS aBTOMOOHIIEH
He3aBHCHMa OT JIFOOBIX OCOOEHHOCTEH KOHKPETHBIX MApOK MAaIllHH). BO MHOTHX JHCIHIUIHHAX
cefyac pa3palaThIBalOTCSI CTAHAAPTHBIE OHTOIOIHH, KOTOPBIE MOIYT HCIIOJIb30BAThCS
SKCIIEpTaMH II0 ITPEIMETHBIM OOIACTSIM JJII COBMECTHOIO HCITOJIb30BAaHMSA H aHHOTHPOBAHISI
HH(pOPMAIIHH B CBOSH OOIaCTH.

Hampumep, B 06;1aCTH MEIMITHHBI CO3aHBI OONBIIHE CTaHIAaPTHEIE, CTPYKTYPHPOBAHHBIE
crmoBapH, TakHe Kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHCTEMaTH3HPOBaHHAasd HOMEHKIAaTypa MEIHIMHBEI - KIHHHYecKas TepMHHOIOrmsa) H UMLS
(Unmfied Medical Language System - cemaHTH4Yeckas ceTh CHcTeMBI YHH(HIIHPOBAHHOIO
MenmpmHckoro f3pika). Takike IIOSBIISEFOTCS OOIMMpPHEIE oOMIeleleBble OHTOJOTHH. Tak,
nmporpammMa OOH mo paszsutHro (Umited Nations Development Program) um KomImaHHS
Dun&Bradstreet oOpegnHHIH yCcHIHA g pa3paboTkn oHTonormH UNSPSC, koropas
MPEAOCTABIISAET TEPMHHOIOIHEO TOBAPOR H YCIIYT (WWW.UNSPSC.01g).

IIpuKIaHAA OHTOJIOT HA

HasHaueHHe TakoH OHTOIOIHH B TOM, 4YTOOBI OITHCAaTh KOHI[ENTYAIIbHYIO MOJIEID
KOHKPETHON 3aJayM WM IIPIWIOKeHNI. I[IpHKIagHble OHTOJOIHH OITHCBIBAIOT KOHIIEIITEI,
KOTOPHIE 3aBHCAT KaK OT OHTOJIOTHMH 3afa4, TaK M OT OHTOJIOIHH IIPeAMETHOH OOIacTH.
[IpriMepoM MOXKET CIIYAHUTH OHTOIIOTMS JUISI aBTOMOOIIEH, CTPOHTEIIPHBIX MaTEpHAalIOB,
BEIUHCIIHTEIIbHOH TEeXHHKH. Takme OHTOIOIHH cojfiepkKaT HamOolee  CIELH(HIHYIO
HH(pOPM velIPHMepeL  oHromoruu mpoektoB TOVE, Plinus. TOVE (Toronto Virtual

Enterpnﬁ] KI{ens 1 pOEK e co3JaHne MOJIEITH JaHHBIX, KOTOpas TONKHA:

e e &

- Gﬁe‘cnétﬂrfb OOIIYIO TEPMITHOIOTHIO IS IIPEAMETHOI OOIIACTH, MPIIOKEHHS KOTOPOit

MCJ'I "y I CDEMECTHG HCITOJIIB30BATBCA H ITOHHMATL CA KadKIbIM YHdCTHIIKOM GﬁH_[EHIIH

B | } e} 11 i - 1|
Ly () I 10 L] -
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- 1aTh TOYHOE H ITI0 BO3MOKHOCTH HEIIPOTHBOPEUYHBOE OIPEMEIIEHHE 3HAYEHHS KaKIOr'0o
TEPMHHA Ha OCHOBE JIOTHKH IIEPBOIO ITOPSIKa;
- o0ecrieynTh 3aJjaHHEe CEMAHTHKH C TIIOMOIIBIO MHOKECTBAa aKCHOM, KOTOpPBIE
ABTOMATHYECKH ITO3BONISIOT ITOIYYATh OTBET HA MHOKECTBO BOIIPOCOB O IMPEeAMETHOH OOJIaCTH.
TOVE pmomxHO o0OeCleunTh IIOCTPOEHHE HHTETPHPOBAHHOH MOJIEIIH HEKOTOPOH
IPeAMETHOH OONIacTH, COCTOSIIEN H3 CIHEAVIONIIX OHTOIOCHI: OIEpallii, COCTOSHHH H
BPEMEHH, OPraHH3aIlH, PECYPCOB, IIPOAYKTOB, CEPBHCA, IIPOH3BOJICTRA, IIEHEI, KOJIHMYECTRA.
Plinus. I{empro mpoekTa SBISETCS MOITyaBTOMATHYECKOE i3@1eueniie 3HaHuil N3 TEKCTOB
Ha €CTECTBEHHOM S3BIKE, B YACTHOCTH, IIMTEPATYPhl O MEXAHHYECKIX CBOHCTBAX KepaMHYeCKHX
MaTE€PHAIOB. 1'aK KaK TEKCTHI OXBATHIBAIOT IIIMPOKHH AHAIIa30H ITOHATHH, TPEOYETCSI MHOXKECTBO
HHTETPHPOBAHHBIX OHTOJIOTHMH JJIS OXBaTa TaKHX ITOHSATHIL, KaK KepaMIJeCKHe MaTepHalIbl H HX
CBOJCTBA, CITOCOOBI HX OOpaOOTKH, pa3IH4Hble Je(eKThl MaTepHAJIOB, HAaIlpHMep, TakKHe Kak
TPEINMHLL M ITOPBEl. OHTOJIOTHSA OIPENEIsSeT S3BIK, IIPH IIOMOIIM KOTOPOrO BBIPAXKAETCS
CEMAHTHYE CKasI YaCTh CIIOBAPSL.
Kinaccupukanus OHTOJIOTHA 110 COAEPRIMOMY
CyilHocT, CodBITHA,
[lpocTpaHcTBO, Bpems...

ObLwue
OHTONOrMK

O CocTaBneHne pacnucaHum,
HTOJNOrMK onpepeneHine Ueneu,
3apad Knaccudgukayma

l

I-I MHoecTBa NPeaMeTOB. CKallbMNernn,
pPeaMeTHbIe Sl
OHTOITOrMK

Puc. 2.5. KnaccupHkaIpsa OHTOIOTHH IT0 COAEePKHMOMY

JlanHas xIaccH(HKAII OYeHb ITOX02Ka Ha ITPeAbIAYINYIO, HO 3/IeCh aKIIEHT CMEIAeTCs
Ha pealbHOE COHEPKIMOE OHTOJIOTHH, a HE Ha aOCTPAKTHYIO IIEIIb, IIPECIEAYEMYIO aBT OPaMIL.

Obuiue oHmoOJ10ZUU OIHICBIBAIOT HamOolIee OOINMHe KOHIIENTHI (IIPOCTPAaHCTBO, BPEMS,
MaTepHsL, OOBEKT, COOBITHE, JeHCTBHE H T.J.), KOTOPhIe He3aBHCHMBI OT KOHKPETHOH ITPOOIIEMBI
I o0acTH. B 3Ty KaTeropHIoO IMOMNaaaroT H OHTOJIOTHH IIPEeACTaBIEHHS, H OHTOJIOTHH BEPXHETO
YPOBHAL

Onmonocus, OpPUEHMUPOSAHHAA HA 3a0ayy - 3TO OHTOIOIHS, HCIIOIIb3yeMast
KOHKPETHOH ITPHKIAIHOHN ITPOrpaMMOH M COZeprKallas TePMHHBI, KOTOPBIE HCITOIB3YIOTCS TTPH
pa3zpaboTke [10, BRITOIHSOIETO0 KOHKPETHYIO 3afady. OHa oTpakaeT CIEIH(HKY ITPHIIOKEHHS,
HO MOJKET TakKe COJAepKaTb HEKOTOphle OOIMHE TepMHHBI (HaIlpHMEp, B IpadryecKoM
pefakTope OyAyT H cIielH(HYECKHEe TEPMHHEI - ITAJINTPa, THIT 3aJIHBKH, HAIOKEHHE CIIOEB H T.1.,
H OOIHe - COXpPaHHTh M 3arpy3HTh (aitr). 3agadn, KOTOPHIM MOJKEeT OBITh IIOCBSIIEHA
OHTOJIOTHS, MOI'YT OBITh CAMBIMH PasHOOOpPAa3HBIMH. COCTABIIEHHMS PACIINCAHHS, OIpPelclIeHIE
IleJIel, JHAarHOCTHKa, Ipojaxka, pa3paborka IIO, mocrpoenHe KiaccHpHKanuH. [IpH 3ToM
OHmMOoNOo2UA 3a0ayi HCIIONB3YET CIIEIHATH3AI[HI0 TEPMHHOB, IIPEJACTABIEHHBIX B OHTOJIOTHSX
BEPXHETO YPOBHSA (0OULIX OHIMONOUAX).

Ilpeomemnana onmonocua (WIH oOHmMONO2US Hpeomenioé ) OIHCBIBaeT peallbHBIE

eJIMETBL oT 'B KaKOH-IIHOO JeATellbHOCTH OH3BOJACTBe). H HMCP, 5TO MOMKCT
Hped SH?-?[PEJHHUIE— HORMHCHR ° A (T A ). Harprmep,

L

. OBITh -OHT.OIQFH S  BCEX - HacT el H,, KOMIIOHEHTOB CaMOJIETOB OIpelielleHHOH MapkH (Boeing) u
en-cBEIEHH 00 X TIOCTaBINIKAX, XapaKTepHCTHKAX, CIIOCO0e COeHHEHHS APYT C APYTOM H T.II.
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OHTOJIOTHH I 00pPadOTKH TEKCTOB HA €eCTeCTBEHHOM s3bIke. JlekcHueckue
OHT OJIOTHH

Jlnsg Toro 4roOBl IMPHMEHHTH OHTOIOTHIO IS aBTOMAaTHYECKOH OOpalOTKH TEKCTOB, B
JAaCTHOCTH, JUIS PeIleHHs 3aJa4d HH(POPMAIITHOHHOIO ITOHCKA, HEOOXOHMO ITOHSTHSM OHTOJIOTHH
COITOCTABHTh HAOOp S3BIKOBBIX BBEIPAKEHHH (CIIOB H CIIOBOCOYETAHHH), KOTOPBIMH ITOHSTHS
MOTYT BBIPaKaThCS B TEKCTE.

[Iporieaypa corocTaBjIeHHS ITOHSATHH OHTOJIOTHH M S3BIKOBBIX BBEIPAKEHHH MOXKET OBITH
OCVIIECTBIIEHA PA3THYHBIMHI CIIOCOOaMI.

Bo-T1epBBIX, OHTOIOIHS MOXKET OBITH CJIEelIaHa 3apaHee, IIYTEM  JIOTHYECKOI
KITaCCH(DHKAITHI, a 3aTeM K €€ 3JIEMEHTAaM MOI'YT OBITh IIPHITHCAHEI S3BIKOBEIE €HHHIBI. 1 akK,
HarmpuMep, Jlyr Jlematr (Doug Lenat), pykKoBOOHMTEIb H3BECTHOIO IIpoeKTa B 007IacTH
npeJcTaBlIeHHs 3HaHHH Cyc, B paMKaxX KOTOPOro IPeAIIonaraloch (popMaH30BaTh 3HAHHS
3PaBOr0 CMBICHIA (COMINON SeNse) H HCIIOIb30BaTh HX, B YaCTHOCTH, A1 00paOOTKH TEKCTOB Ha
€CTECTBEHHOM SI3BIKE, CUHTAET, YTO Y4YeT 3HAYeHHI CIIOB MOJXKET TOIBKO 3amyTaTh ("words are
often red hemings"), 4ro 3HaUYeHHSI CIOB JEIST MHP HEOJHO3HAYHO, a JIMHHH JcIeHHS
ITPOHCXOJSAT H3 CAMBIX Pa3TTHYHBIX TPHYHH: HCTOPHYECKHX, (PH3HOTOrHYeCKHX 1 T.11.

[Ipeamnaraercs co3gaBaTh OHTOIOIHIO ITYTEM JIOTHYECKOrO aHAIN3a, ' CBEpXY-BHU3". [IpH
STOM HMEHa BBOJHMBIX ITOHSTHH (JKelIaTellbHO) JOIKHBI OTpakaTh Te ITPH3HAKH, KOTOPBIE
3aJI0KEHBI B OCHOBY JeNeHHSI. B pesynbrare IOIy4YaroTcd HMEHA IIOHSATHH JOCTaTOYHO
IPOMO3JKHE, HEECTECTBEHHBIE, C HIMH TPYAHO OIIEPHPOBaTh KakK paspaboTyrKaM, TaK U
BO3MO’KHBIM ITOIIB30BATEIISM.

Ipyrasg mpobieMa TakKoro ITOAXOMA. TIPHITHCHIBAS S3BIKOBBIE BBIPAKEHHS JIOTHYECKH
OOOCHOBAaHHOH CHCTeME IIOHATHH, MBI TIIOJIY4aeM, YTO OJHO H TO K& CJIOBO MOKET
COOTBETCTBOBATh CJHIHIIKOM OONIBINOMY KOIHYECTBY TaKHMX 'IPABUILHBEIX' TIIOHSITHHI B
3aBHCHMOCTH OT KOHTEKCTa, a 3HAa4MT, BO3HHMKAET H3IMIIMHSIA MHOIO3HAYHOCTEH JIEKCHYECKOI
€ T HHILIBL.

Kpome T1oro, torma kak HeOONIBIE OHTOIOTHH MOIYT OBITH ITOCTPOEHBI METOOM
CBEPXY-BHHM3, paszpaborka IOAPOOHBIX OHTOJOTHI JJIS PpealbHBIX IIPIIOKEHHI - 3ajayda
HeTpHBHAJIbHAs. boree TOro, BO MHOIHMX IIPEAMETHHIX OOIMACTSIX 3HAHHE, HYKHOE I
pacIIpoCcTpaHeHHS M HHTETpallfi, COAEP/KHTICI B OCHOBHOM B TeKcTaX. [3-3a BHYTpeHHIX
CBOMCTB YEIIOBEUYECKOI'O S3BIKA HEITPOCTOM 3aJayueH SBIISETCS CBI3aTh 3HAHHS, COIEPKAIIHECS B
TEKCTaX, C OHTOIOTHAMH, Jake ecli Obl OBINIa ITOCTPOEHA ITOAPOOHAS OHTOJIOTHS IIpeAMETHOM
O0IacTH.

HeKoTOpEIe HCCIIeLOBATENH, TaKie KaK H3BECTHBIIT OPHTAHCKIGT MHHTBICT Moprk Brikec,
CUMTAIOT, YTO "HECMOTPS Ha TO, UTO BCE aBTOPHBI CTATEH IO OHTOIOTHSIM ITOAYEPKHBAKOT, YTO
IIOHSTHS SBILIOTCS  KHPITHYHMKAMH JIFOOOH OHTOJIOTHH, MBI MAHMITYIIHPYEM ITOHSTHSMI
IIOCPEJICTBOM CIIOB. BO BCeX OHTOJIOTHSX, KOTOPBIE H3BECTHBI, CIIOBA HCIIOIB3YIOTCS JJIS TOrO,
yTOOBI MPEACTABILITh ITOHATHS. CIIeIOBATENIbHO, TO MHOKECTBO SBIIEHIII B MHpe, KOTOPBIE HE
BepOalM30BaHbI, HE MOI'YT OBITh CMOZEIHPOBAHBEL MBI MOXEM OIIHCAaTh 3TO SBIEHHE KakK
OHTONIOrHYecKyro rumore3y Cermipa-Yopda, TO €CTh TO, YTO HE OITHCBIBAETCS CIIOBAMH, HE
MOJKET OBITH OTPAKEHO B OHTOIIOTHH:".

BTopoe HampapieHHe, KOTOpoe OOBIYHO OOCYXKIAeTCcsa, - 95TO0 VYCTAHOBJIEHHE
COOTBETCTBHHI MEXKAY HepapXHYeCKHMH JIEKCHYeCKHMH pecypcaMy THIIa WordNet # HeKoTopoi
oHronorueii. WordNet-pecypchl OIMHCBIBAXOT JIEKCHYECKHE OTHOIIEHHS MeEXAY 3HauYeHHSIMH
CIIOB, TIPEACTABIIEHHBIE B BHIE OTACIBHBIX EAHHHI[ B HEPapXHUECKOH CETH - CUHCemoe.
OTHOIIEHHS MEXIY JeKCHYeCKHMH eJHHHI[AMH B 3HAUYHTEILHOH MEPE OTPaKar0T OTHOIIEHHS
O0OBEKTOB BHEIIHETO MHpPaA, ITOATOMY TaKHe PECYPCHl YAaCTO PacCMaTpPHBAIOTCSI KaK OCOOBIH BHIL
OHTOJIOTHH - Jiekcuyeckiie WIH JuH 26LUCTIUYeCKIle OHNOIO0 UL

Fﬁ%ﬂ%@%mﬂmﬂﬁ JIMHIBHCTHYECKHUX OHTOJIOTHI SBIISIETCS TO, YTO OHIH

Ceprvch IIPH B3 ANBIKossagearma Ot arecbomid to the semantics") S3BIKOBBIX BEIpakeHHH (CII0B, HMEHHBIX
RS T O 1Y T B G rueckile  OHTONMOTHH OXBATHIBAIOT OONBIIIHCTBO CIIOB SB3BIKA H

OJHOBPEMEHHO HMEIOT OHTOIOTHYECKYIO CTPYKTYPY, ITPOSBILIONIYIOCS B OTHOIIEHHSX MeKIy
Nencteutened: ¢ 19.08.2022 no 19.08.2023
21



TOHATHSAMI. [103TOMY JIMHTBHCTHYECKHE OHTOJIOTMH MOI'YT pacCMaTpHBATLCSI KaK OCOOBIN BHJL
JIEKCHYECKOH 0ashl JaHHBIX H OCOOBIH THII OHTOJIOIHH.

JIMHTBHCTHYECKHE OHTOIOIHH OTIHYAIOTCSA OT (POPMAIbHBIX OHTOJIOTHH IIO CTEIleHH
dopmanmmzanui. IlosToMmy mpemmonaraercs, uyro pa3paloTYHKH TaKOro pojla PecypcoB
pa3pabaTeIBalOT HEPAPXHIO TEKCHYECKHX 3HAYEHHIH €CTECTBEHHOI O S3BIKA, a A1 O0lee CTPOroro
OIMMCAaHHSA S3HAHHI O MHpe HeoOXOJHMO COIIOCTAaBHTL TaKHe Pecypchl ¢ KaKHMH-ITHOO
(pOpPMAJILHBIMH OHTOJIOTHSIMH.

Tak, comepkaHHeM OJHOIO H3 IPOEKTOBR SBISIETCS YCTAHOBIIEHHE OTHOINEHHH MEeXIy
WordNet n EuroWordNet, ¢ ogHoit cTopoHBL H (popManmbHOH oHTOmoruel SUMO - Standardized
Upper Merged Ontology - ¢ apyroi. [IpoeKT cOCTOHT B TOM, YTOOBI YCTAaHOBHTh COOTBETCTBHE
MexkIay cHHceTaMH WordNet M ITOHSTHSIMI OHTOJIOTHH, ITPH KOTOpoM KakKablii cuHceT WordNet
OO0 HApsSMYIO COIIOCTABIISETCS C IIOHATHEM OHTOJIIOTHH, JTHOO SBIISETCS THITOHHMOM IS
HEKOTOPOT0 MOHATHS HIH SK3eMIULIPOM (3I1eMeHTOM) ITOHSTHSI OHT OJIOTHH.

YuacTHHKH Apyroro mpoekra - OntoWordNet - cunuraroT, 4To HEOCTaTOYHO ITPOBECTH
pOpMaIIbPHYIO CKIeHKy pecypca THra WordNet m (opManbsHOH OHTOJIOTHH: HEOOXOIHMa
SHAUYMTEIbHASI PECTPYKTYPH3AILMSI HCXOMHOIO JIEKCHYECKOro pecypca. AHalorHyHas padoTa
IIPOBOAUTCA H B ITpoeKkTe Cyc.

Tperui IIyTh - IIONBITATHCSA Ppa3paboTaTh EOHHBIH Pecypc, B KOTOpPOM OBIIH OFI
cOamaHCHpOBaHEI 00e 4YacTH. CHCTEMA IIOHSTHI M CHCTEMa JIeKCHYECKHX 3HAUeHHH, - YTO
3aKIIIOYAETCS B PasyMHOM pPaslelIeHHH 3THX €IHHHI[ B CO3laBacMOM PeCYypce M aKKypaTHOM
OIMCAaHHH HMX B3aMMOCBs3ciH. IIommbITka Takoro TIOAXOHa PealH3yeTcsd B OHTOIIOIHSX
MikroKosmos 1 OntoSem.

ITocTanoBKa 33Ja4H K NpaKTHYecKkoil padore 4

1. U3yumTh npeairaraeMeli TEOPETHYECKHI MaTepHal.

2. IIoCTpOUTE BPEMEHHVYIO H CETEBYIO JHAIPAMMBEI 11 BBIOPaHHOT'O ITPOEKTA.

3. IlocTpouTh AHarpaMMy pacIpee/IeHH I YYaCTHHKOB TPYIIIEI ITO ATaIlaM.

2. TIoCTpOMTE CEMAHTHUECKYIO MOJEJb IIPeJCTAaBIEHHS JaHHBIX, IIPEICTAaBHTL M
O000CHOBATh PE3YIBTATHEI MOACIIHPOBAHH 4.

3. IlocTpouTh OTYET, BKIIFOUYAFOIIIIT MOJEND JAHHBIX H €€ OIHCcaHHe. [ IpeIcTaBUTh OTYET
I10 IIPaKTHYECKON padoTe IJIS 3allUThI.

BapunaHTbl HHARBHAY AJILHBIX 33JaHHH

B COOTBETCTBHMHM C VKa3aHHOH IIPEeIMETHOH OONMACTRIO H KIIacCOM paspadaThIBacMOI
HH(POPMAI[HOHHOH CHCTEMBI IIOCTPOHTh CEMAHTHYECKYIO MOJElbh IPEACTABIEHHS JaHHBIX,
IPeJCTaBHTh U OOOCHOBATH PE3YIIBTATHEI MOJASTHPOBAHH L.

Ta0Ommia 4.4 — UHBHayanbHBIE 3a1aHI s

No I IpeqmeTHass 00IacThb Knacc HMC

1 Cknan MRP

2 I IpOM3BOACTBEHHOE ITPEMTPHATHE ERP

3 ‘Toproroe IpearrpusaTHe CRM

4 ‘Toproroe npearrpusaTHe SCM

5 ‘Toproroe npearrpusITHe B2C

0 [Topran B2B

7 CTPOHTENBHOE IIPEAIIPHATHE NC yyeTa

8 Briciiee yyeOGHOe 3aBeJeHHE M C ympaBleHHA

9 HNHppacT a ITPEIIIPHSATH S CIIIIP

10 Am%%%pmypa ITPEIITPUATH A DKCIIepTHASA CHCTEMA
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnageneu:  lWe6ayxosa TaTbsHa AnekcaHapoBHa
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C odepAaHHE OTYHIETA

[To BemIOTHeHHOH padoTe cocTaBiIgeTcd oTueT. OTYeT BBIMNOIHIETCS B 3JIeKTPOHHOM
BHJIe. I10 BRIITOTHEHHOMY OTYETY ITPOBOIHTCS 3aIlHTa ITPAaKTHUECKOH padoTHI.

OTyeT II0 MpaKTHYeCKOHl paboTe JOMKEH COCTOATh H3 CIEeAVIONHX CIPYKTYPHBIX
AIIEMEHTOB:

- THTYIIBHBII JIHCT,

- BBOJHAg 4acTh. KpaTKoe OITMcaHHe Ileleil mpoekTa. BBomHAg yacTh oTdeTa JOJIKHA
BKIIIOUaTh ITYHKTBI,  YCIOBHE 3aJayH, IIOPSAOK BBHIIIONMHEHHST, ITPOrpaMMHO-aIllIapaTHBIE
CPeZICTBa, HCITONIb3yeMBIE ITPH BHIITOTHEHHH paboTHI.

- OCHOBHA4 YacTh: OITHCaHHEe CeEMaHTHYECKOH MO IpeJICTaBIeHH I JJaHHBIX

- 3aKITFOYeHHE (BBIBOJIBI),

- CITHCOK HCITONIb30BAaHHOI THTepaTyPHhI.

3aruTa oTYeTa I10 IMMpaKTHYeCKOil paboTe 3aKIoYaeTcs B IIpedbIBIEHHH ITPEIofaBaTello
MTOITY4YeHHBIX Pel3ylIbTaTOB B BHJE (pailla M JeMOHCTPAI[HMH ITOTYYEeHHBIX HABBIKOB ITPH OTBeTax
Ha BOIIPOCEHI ITPeIo/IaBaTells.

KoHT POJIbHBIE BOIIPOChHI

1. VrpaprieHne KauecTBOM ITPOIPAMMHOIO IIPOAYKTA.

2. IIporniecc mmannpoBanus cosmanmsg 110.

3. KOHTpOJIbHEIE OTMETKH ATAIIOB PadoT.

4. JlnarpaMMel IIPOLECCOB H BpEMEHHEIE THATPAMMEL.

5. BpeMeHHEBIE H ceTeBBIE JHATPAMMEI.

0. PactipeeneHne HCIIOIHUTEIIEH IO 3TallaM

7. THITBI pHCKOB, KOTOPBIE MOI'YT OKa3aTh BIHSHHE Ha JaHHEOI ITPOEKT
8. CxXema 1poriecca yIrpaBJIeHHSI PHCKAMH

9. PesymbTarsl aHamsa pHCKOB

IIpakTHueckas padora S. HHppacTpyKTYpa NPOoeKTHPOBAHHA HHHOBAIHOHHBIX
HH/KEHEPHBIX pelleHHil

Ileab padorbr M3yueHHe cTpaTerHH ITPOEKTHPOBAHHSA HHHOBAIIHOHHBIX HHIKEHEPHBIX
perneHMii. I1omyyeHe HaBEIKOB IT0 IPHMEHEHHIO HH(PaCcTPYKTYPHI pa3paO0TKH ITPOEKTa.

[Ipaktiyeckag  pabora  HalpaBlIeHa  Ha  O3HAKOMJIEHHE C  OCHOBHBIMH
HH(PPACTPYKTYPHBIMH PeINeHHSIMH, ITIOIyYeHHEe HABBIKOB IO ITPHMEHEHHIO HH(PacTPYKTYPHBIX
PELIEHHI ITPH ITOCTPOEHHH MOJIEIH ITPOEKTA. .

TpeboBaHH A K pe3yIbTaTaM BBEIITOITHEHHS ITPAKTHYECKON PadOTHI:

[TocTpoHTE MOJEIb IMPOeKTa, BKIFOUAIOIIYIO:

- HH(ppacTPyYKTYpHOe pellleHHe HHKEeHEPHOI' O IPOEKTa;

- OINpeJlelIEHHe cOocTaBa HH(PPAaCTPYKTYPhI IMPOEKTHPOBAHH I HHKEHEPHOI O PeIlleHHT,

- pa3paboTKy cTpaTerHH BHeAPEeHHI HHPPaCTPYKTYPHEIX PellleHHIA.

OcHoOBBI TEeOpHH

PeJaKTOPBI OHT 0JIOIHH

[Tpu co3ganyy OHTONOrHH (Kak H IIPH ITPOSKTHPOBAHHH ITPOIPAMMHOIO OO0ecIeYeHHS
WIH HaITHCAaHHH 53IeKTPOHHOIO JOKYMeHTa) Ilellecoo0pa3HO IIOIb30BaThCS ITOXO I SIIHMH
HHCTPYMEHTAMH. byaeM Ha3bplBaTh HHCTPYMEHTAILHEBIE #MpozpaMMHble cpeocméa, CO3JIaHHBIE
CIIEIMMAJIPHO IS IIPOEKTHPOBAHMS, PEAAaKTHPOBAHMS M aHalIH3a OHTOJIOTHH, PeaaKTOpaMH

OHT OJIOT'HI.
(OCHOBHAY I%ﬁmm 1g MOO0ro pegakTopa OHTOJOTHI COCTOHMT B ITOHNIEDKKE orrecca
NOKYMEHT MORYCAH bell P AAEP ITpoL

(popManuBeRfHEHREARONAESIPECTABIICHHH OHTOIIOTHH KaK cheyjugurayuis (TOTHOTO H IIOJTHOTO

Cepvd(ypIyT GHRRESY SE9ABEBIS2205E7BAS00060000043E

Bnaneneu: mcﬁﬁx a TatesHa AnekcaHapoBHa — "
%OJ]LHJI]HCTEE BOCM COBPCMCHHBIC PCAAKTOPBI OHTOJIOI'HH IIPCOHOCTABIIAIOT CPCACTEA

kooupoearua " (B cMbIcIe "ormicaHug") (hopMaIbHOM MOJEIH B TOM HIH HHOM BHJIe. HekoTophie
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TAOT JONOJIHHTEIBLHEIE BO3MOXKHOCTH II0 aHalM3y OHTOIIOIMH, HCIIONB3YIOT MEXaHH3M
JIOCHYE CKOI'O BEIBOJIA.

B »ston wactm OyAyT oOmHcaHBl HaHOojiee OOINMHE XapaKTEPHCTHKH PeJaKTOPOB H
IIPOBEJEH UX CPABHUTENBHBIN anamiz. [IogpoOHO paccMaTpuBaeTCs peqakrop Protege.

[TognepxiBaeMble peakTOpOM () OpMaIH3MBI H (JOPMATHI ITPECTAaBIIEHHS

llog ¢hopmanuzmom TOHMMAETCSI TeOpPeTHUECKHH OasMc, JIeXKalli B OCHOBE cItocoda
IpeJCTaBIIeHHSI OHTOJIOTHYECKHX 3HaHHH. [Ipumepamu (opMa3MOB MOIYT CIIYKHTh JIOTHKA
npeaukaToB (First Order Logic - FOL), oeckpunmuenas nozuxa, gpeiimoéoie mooenu (Frames),
KOHIIENTYalIbHbIe I'pa(bl H T.II. DOpMAIN3M, HCIIOIB3YEMBIH PelaKTOPOM, MOKET HE TOIBKO
CYLIECTBEHHO BIIHSATh Ha BHYTPEHHHE CTPYKTYPHl JaHHBIX, HO H OIPEIeNsrs (opmar
IpeAcTaBIIEHHS WIH JaKe MOIb30BaTelIb CKIIT HHTEp(ETC.

Dopmam TIPeACTABIIEHHS OHTOIOIMHM 3aJaceT BHJ XpaHEeHHS M CIIoco0 Ilepemadi
OHTOIIOTHYECKHX onmcaHui. llog QopMaramMu ITOApasyMeBAIOTCS SBBIKH  ITPeICTaBICHHS
oHrosorui: RDFE, OWL, KIF, SCL.

Taxim 00pa3oM, HeKoTopas (popManbHasI MOJIENb MpeAcTaBiIeTca B popMamizMe FOL u
MOJKeT OBITh BEIpa’keHa cpeJcTBaMH S3bIKa KIF.

PerakTOphl OHTOIOTHIT OOBIYHO ITOAEePKHBAIOT Pad0Ty ¢ HECKOIBKHMH (POPMaTH3MaMH
H (popMaTaMH IIpeJICTaBIEHHI, HO YacTO TOIBKO ONHH (popMamn3M sBIsIeTcsa "pomHeiM” (native)
IUISI JAHHOT'O pelaKTopa.

DYHKIIIOHAIIEHOCTE PelaKTopa OHTOIOTHH

BaxHolH XapaKTepHCTHKOH SBISeTCS (PYHKIIHOHAILHOCTh PeJaKTopa, T.€. MHOKECTBO
CLIEHAPHEB €I'0 HCITOIb30BAHH L.

BazoBr1it HaOop (pyHKINHIH 00eCIeYnBaeT:

padoTy ¢ OJHHM WIH OOJIee ITPOEKTAMH.

COXpaHeHHe ITpoeKTa B HYKHOM (pOpMaJIH3Me H (popmMare (3KCIIOpT);

OTKPBITHE ITPOEKTA,

HMIIOPT H3 BHEIIHETO (pOpMara;

pelakTHpPOBaHHE MeTaJ[aHHBIX ITpoeKTa (B IMHPOKOM CMBICIE. OT HAcTPOMKH (popMm
pPeNAKTHPOBAHHS M IIPEICTABIEHHS JJaHHBIX IO ITOAJAEPKKH BEPCHI ITPOEKTa);

pelaKTHpOBaHHe OHTOIOrHH. Habop BO3MOXHBIX JEHCTBHMI OOBIYHO BKIIFOYAET
CO3/IaHHe, PeNAaKTHPOBAHHE, YVIATIEHHE TIOHSATHIL, OTHOIIEHHH, aKCHOM H ITPOYHX CTPYKTYPHBIX
AIIEMEHTOB OHTOIIOTHH, PeJAKTHPOBAHHE TAKCOHOMII.

K JOImOmMHHTEIEHEIM BO3MOKHOCTSIM PEAAKTOPOB OTHOCST ITOINEPKKY SI3BIKA 3aIIPOCOB
(ZL7Is1 TIOMCKAa HETPHBHAIILHBIX YTBEPKAEHHH), aHAIIH3 I[EJIOCTHOCTH, HCIIONIb30BAHHE MEXAaHH3Ma
JIOTHYECKOI'0 BBRIBOAA, IMOIAEP KKY MHOIOIIONIBL30BAaTENhCKOrO PekiMa, TIOAIEPKKY YVIATIEHHOTO
nocTyma yepes MHTepHeET.

CIIOKHBIE HHCTPYMEHTAIBHEBIE CPEJICTBA

OTH CpeAcTBa HYXKHBI IS TOro, 4yroObl He TOIBKO BBOIHTh H PelaKTHPOBAThH
OHTOJIOTHYECKYIO HH()OPMAIIHIO, HO H aHAJIH3HPOBATh €€, BHITIONHSSI THIIMYHBIE OIEPALMH Hall
OHT OJIOTHSIMH, HaIIPHMED:

évipasHuearue (alignment) OHTOIOTHH - YCTAHOBKA Pa3lIMYHOIO BHJA COOTBETCTBHI
MeKIY ABYMS OHTOJIOTHSIMH IS TOIO, YTOOBI OHH MOIJIH HCIIOIB30BaTh HH()OPMAIHIO JIPYT
ApyTa,

omoopaxcernue (IMapping) OAHOH OHTOJIOTHH Ha APYI'VIO - HaXOXKAEHHE CeMaHTHYECKHX
CBSI3EH MEKIY ITOJOOHBIMH 3IIeMEHTAMH Pa3HBIX OHTOJIOITHII,

o0veduHeHue (Merging) OHTOJIOTHI - OIlepallis, KOoTopas II0 JBYM OHTOIIOTHSM
TeHEPHPYET TPEThI0, 0OBEAHHIIONIYIO HH() OPMAIHIO H3 IIEPBHIX JABYX.

OCHOBHBIE PEIAKTOPEI OHTOIOIHH
Cuitelidatan oniceio
Ceptudpmkar:  2COH COOTPBEAROPENARTOPA OHTOJIOTHIL, 3Ta CHCTEMA COJIEPIKUT:

BnaneneL MCE%f?gSWfoﬁiﬁﬁf@?ﬁWebster TIpeTHA3HAYEHHBIIT I OIIpelelIeHHT KOHIIEIITOB;
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cepBep, OoOeCIeUHBAIONIHIT AOCTYII K OHTOJOrmsaM Onftolingua mo mporokony OKBC
(Open Knowledge Base Connectivity);

Chimaera - HHCTpyYMeHTapHI 1S aHaIH3a H 00be JHHEHHST OHTOJIOTHI.

Protege

OTO cBOOOIHO pacipocTpaHsaeMas Java-IiporpamMma, IpeaHasHauYeHHas IS TTIOCTPOEHHS
(co3maHms, peJaKTHPOBAHHSA H ITPOCMOTPA) OHTOJIOTHIL TOH HIIM HMHOH ITPHKIIaJHOH OOIacTH.
OHa BKIIXOYAET PeJaKTOP OHTOIIOTHH, ITO3BOMISIONII IIPOEKTHPOBATh OHTOIOTHH, Pa3BopaunBast
HEPAPpXHYECKYIO CTPYKTYPY aOCTpaKTHBIX M KOHKPETHBIX KiIaccoB M cioroB. Ha ocHOBe
c()OpPMHPOBAHHOH OHTOIIOTHH Protege mosBoiseT reHepHpPOBaTh (POPMBI ITOTYUYEHHS 3HAHHH IS
BBEIEHHS 3K3EMIUISIPOB KJIIACCOB M ITOAKIIACCOB.

JIaHHBIH MHCTPYMEHT IIOJJEPKHBAET MCIIONb30BaHHe s3bIKa OWL U II03BOJISET
reHepupoBats HTML-moxkyMeHTBI, OTOOpa’karolfie CTPYKTYPY OHTOJOTHMH. [IOCKOIBKY OH
HCIIONB3YEeT (PPeHMOBYIO Modens npedcmaeneniua 3nanuii OKBC, 3To ITO3BONSET agallTHPOBaTh
€ro M JUIS peJaKTHPOBAHHSI MOJEIEH IIPeAMETHBIX O00IacTeH, IMPeACTaBIIeHHBIX HE B OWL, a B
apyrux ¢opmarax ( UML, XML, SHOE, DAMLAOIL, RDF / RDFS u 1.11.). Ilogpo6uee o6
3TOM pefakTope OVAeT paccKa3aHO Jalee B 3TOH JIEKIHI.

DOE

DOE (Differential Ontology Editor) - IpocToil pemakTop, KOTOPBIH IT03BOISIET
MOIIBL30BATEND CO3JaBaTh OHTONOIHH. [Iporecc crelpHKaImi OHTOIIOTHH COCTOHT H3 TPEX
3TAaIlOB.

Ha riepBoM arare Imonb30BaTelbh CTPOHT TAKCOHOMIIO ITOHSATHIT M OTHOIIEHHH, SIBHBIM
o0pa3oM ouepuHBas IO3HIHIO KaKIOro 3eMeHTa (TIOHSATHE) B HEPpapXHH. 3aTeM II0IIb30BaTelb
yKa3bIBaeT, B 4eM CIIelH()HKa ITOHATHS OTHOCHTEILHO ero "pomuTens’', H B YeM 5TO ITOHSTHE
ITOA00HO WIH OTJIMYHO OT €ro "OparkeB’. I10b30BaTEh MOXKET TaKKe IPHOABHTH CHHOHHMEI H
SHIMKIIONEIHYECKOE OIPEAETIEHHE Ha HECKOIMBKHUX S3bIKAX JUIS BCEX TTOHSTHIL.

Ha BTOpOoM 3Tare JIBe TaKCOHOMHH PacCMATPHBAIOTCS C Pa3HBIX TOYEK 3PEHHSL
Ilomp30Bares MOKET pacIMpHTh HX HOBEIMH OOBEKTaMH IWIH JOOABHThL OrPaHHYEHHS Ha
O0IIaCTH OTHOIIIEHHH.

Ha TpeTreM aTare OHTOIOTHSA MOKET OBITH IEPEBEIEHA HA SI3BIK MTPEACTABICHI S 3HAHNH.

OntoEdit

OntoEdit - HHCTpyMeHTalIbHOE CpPeICTBO, OOeCIeYHBArOIIee ITPOCMOTP, ITPOBEPKY H
MO (PHKALIHEO OHTONMOTHH. OHO IOAJEPKHBAcT SBBIKH IIPeACcTaBIeHHS OHTOIOrHH OIL H
RDFS, a Tak:Ke BHYTPEHHHH S3BIK ITpeacTaBiIeHusd 3HaHi O XML, ocHopaHHbOT Ha XM L. Kak u
Protege, 5T0 aBTOHOMHOE Java-TIpWIOXKEHHE, HO €ro KOABI 3aKpeITEl. (CBOOOIHO
pacripocTpangeMas Bepcud OntoEdit Free orpamrruena 50 xoHientamu, SO oTHOIIEHHSIMH H S0
BK3EMIUTSIPAMI.

O1lEd

O1lEd - aBTOHOMHEIN TpadHuecKHH PeJaKTOpP OHTOJIOIHH, pa3pabOTaHHBIH B paMKax
nmpoekTta On-To-Knowledge. OH ¢BOOOZHO pacIpocTpaHiIeTcsd IO OOMIETOCTYITHOH JIHI[EH3HH
GPL. UHCTpyMeHT HCIIONB3YeT AMA MpeacTaRileHH oHTonormit s3eIK OIL. B O1lEd oTcyrcTRYeT
TIOJIIeP’KKaA SK3EMIUISPOB KIIaCCOB.

WebOnto

WebOnto npeacrapisger cobol Java-ammieT H pa3padoTaH IS IIPOCMOTPA, CO3JAaHHS H
PENAKTHPOBAHMS OHTONIOIMH. J[JIT MOJEIHPOBAHHS OHTOIOIHMH OH HMCITONB3VET s3hIK OCML
(Operational Conceptual Modeling Language). Ilomp3oBaTems MOXKET CO3JaBaTh pa3IHYHBIE
CTPYKTYPBI, B TOM YHCJIE KIIACCHl CO MHOKECTBEHHBIM HAcCJIeJOBAHHEM. MIHCTPYMEHT HMEET PSIJI
ITOJIE3HBIX OCOOEHHOCTEH. IIPOCMOTP OTHOINEHMI, KJIaCCOB M IIPaBHIJI, BO3MOKHA COBMECTHAS
pabora HaJl OHTOIOTHEN HECKOIBKHX ITONIb30BATEIEH.

QR Wb Eicui0

war 2c0QDE-AO@OntologiealoDesigr Environment) B3aHMOJIEHCTBYeT C IIOIb30BaTelISIMH Ha

A KROHIENITY AT HOM 'YPOBHE, “00ecieunBaeT MX HaGOPOM TaGIHI[ IS 3aIloiHeHHS (KOHIEITOB,

I.I:_-.I:-l .I"l.". ! i 10} ':\.l'l.' ] L = I {} FI |I
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Logic. JlaHHBIH HMHCTPYMEHT IIONYYII CBOE pa3BHTHE B pelakTope oHTojormii WebODE,
KOTOPBIH HHTETPHPYeT Bee cepBHCHI ODE B eIHHYIO apXHUTEKTYPY, COXPAHSISI CBOH OHTOIIOTHH B

PETISIIHOHHON b/1.

ITocTanoBKAa 337248 K NpPpaKTHYeCKOH padore S

1. U3yuurs mmpeaiiaracMeli TEOPETHYECKII MaTepHal.

2. ITocTpoutrs Momens HH(PPACTPYKTYPHI IIPOEKTA.

3. PaszpabGoraTh HH(PpPACTPYKTYPHOE pellleHHe JJII OpraHH3allHH  IIpollecca
IIPOEKTHPOBAHI .

4. Ormcarh CTpaTerHiO BHeAPEHHS HH(PaCTPYKTYPHBIX PEITIeHHH.

5. IlocTpouTe OTYET, BKIKOYAIOINHMI OIICAHHE MHPPACTPYKTYPHBIX PEHIEeHHH H
O0OCHOBaAHHE ATHX PellleHII. IIpeacTaBUTh OTYET IO MTPAaKTHYECKOH paboTe IS 3aIlHTHI.

BapuaHTbl HHANBHIY AJIbHBIX 3aJaHHH

B COOTBETCTBHHM ¢ YKa3aHHOH IIPEAMETHOH OOIacThIO M KIIacCOM paspadaTkIBacMOH
HH(POPMAI[HOHHOH CHCTEMBI ONpPEeAelINTh HH(PACTPYKTYPY M OpraHH3al[HH IIpoIecca
ITPOEKTHPOBAHHS CHCTEMEBI, a TaKKe pa3padoTaTh HHPPACTPYKTYPHOE PelIeHHE IS CHCTEMBI.
OOG0CHOBATH BRIOOP TEXHOIIOTHH ITPOSKTHPOBAHH .

Tatmmia 5.6 — M MBHAYaIbHbIE 3aJaHH ST

No I IpeqMeTHas obnacTh Kmacc UC

1 CKJIana MRP

2 [ IpOH3BOACTBEHHOE IIPE AIIPHSITHE ERP

3 ‘Topropoe IpeIpusaTHe CRM

4 ‘Topropoe IpeIrpusaTHe SCM

5 ‘Topropoe IpeIpusarie B2C

0 IIopTan B2B

7 CTPOHTENBHOE IIPEAIIPHATHE HC yuyera

8 Bricimiee yueOGHOe 3aBeIeHIE HC yripaBiieHHs
9 HMH]pacTpykTypa NpempHsITH I CIIIIP

10 | ArmapatHas HHppacTpyKTypa ITpeIIIpHsITHI DKCIIEPTHAS CHCTEMA

C 0JCPRaHHEC OTYIETA

[lo BROTOMHEHHOH padoTe cocTaBIsIeTcAa OTYeT. OT4YeT BEIMNONHSETCSA B BIEKTPOHHOM
BHJIe. 110 BEIITOTHEHHOMY OTYETY IIPOBOAHTCS 3al[HTa ITPaKTHYeCKOI paboTHI.

OT4yeT IO IIpaKTHYeCKOH paloTe JIOIDKEH COCTOSTh H3 CIEAVIONHX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYIIHBIH JIHCT;

- BBOJHAs 4acTh. KpaTKOe OITHCaHHe Iieliel IpoekTa. BBOmHAs 4yacTh OTYeTa JOJLKHA
BKITFOUATh ITYHKTBI.  YCIIOBHE 3aJlaui, IIOPSAOK BBIIOIHEHHST, ITpOrpaMMHO-aIlllapaTHBIE
CpeJICTBa, HCITOIb3yeMble ITPH BRIITOITHEHHH paOOTHL

- OCHOBHAI 4acTh (OImHcaHHe paboThI).

- 3aKJIFOYeHHE (BBIBOJIBI);

- CIIMCOK HCIIONb30BAHHON JIHTEPaTyPhI.

3ammTa oT4eTa IO MpaKTHYECKOH padoTe 3aKIoYaeTCcs B MpeAbIBISHHH ITPeMoJaBaTellio
MOITYYeHHBIX Pe3yIIbTaTOB B BHje (pailla H JeMOHCTPAIHH ITOJTyYeHHBIX HABBIKOB ITPH OTBeTaxX

Hd BOIIPOCHL CIIOdaBaTCcIIA.
OJOKYMEHT NMoanncAaH

S OHTPUIRE Kothocer,

LYo IipaB ERTTE PriCkaMI ITPH TPOEKTHPOBAHHH IIPOrPAMMHOIO IIPOLYKTA.
2. IIporiecc yrparieHN s PHCKAMH.
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3. KOHTpOIBbHBIE OTMETKH 3TAIoOB Pador.

4. JlnarpaMMBbI ITPOLIECCOB H BPEMEHHEBIE JTHAlPAMMEI.

5. BpeMeHHEBIE H ceTeBBIE JHATPAMMEI.

0. PacripesienieHe HCIIOJIHHUTENEH I10 ATallaM

7. THIIBI PHCKOB, KOTOPBIE MOT'YT OKa3aTh BIMSHHE Ha JAHHBIH ITPOEKT
8. CxeMa Impollecca VIIpaBIIeHHS PHCKAMH

9. PesymbTarhl aHamsa pHCKOB

IIpakTHueckas padora 6. HHCTpyMeHTAJIbHOE 0O0ecliedeHe OHTOJIOTHIeCKOTI0
MOJe/J M POBAHHA HH(POPMAIHOHHBIX CHCTEM

Ilens padoTbl. V3yueHHe HHCTPYMEHTAJILHOIO OOECIIEYEHHS OHTOJIOrHYECKOrO
MOJIEITMPOBAaHHS HH()OPMAIITHOHHBIX CHCTEM. llomydeHHe HABBIKOB IO IPHMEHEHHIO JaHHBIX
MeTO/IOJIOTHIL B IIPOEKTHPOBAHHH HHHOBAITHOHHOIO ITPOJYKTA.

[IpakTiueckagd paboTa HaIlpaBlIeHAa Ha O3HAKOMIIEHHE C HHCTPYMEHTAJIbLHBIM
oOecIleueHHeM OHTOIOTHYECKOr0 MOAESIHPOBAHHSI HH(POPMAI[HOHHBIX CHCTEM, IIOITyYeHHE
HABBIKOB ITO IPHMEHEHIIO HHCTPYMEHTOB OHTOJIOTHYECKOIO MOJIETTHPOBAHH .

TpeboBaHH A K pe3yIbTaTaM BBEIITOITHEHHS ITPAKTHYECKON PadOTHI:

[IOCTPOHTE OHTOIOTHYECKYIO MO ENb CHCTEMBI, OOOCHOBATH BHIOOP HHCTPYMEHTAIbHOIO
o0ecreyeHH I OHTOIIOTHYECKOr O MOAEIHPOBAHIS HHHOBAIITHOHHOI'O ITPOIYKTA.

ITocTanoBKa 33Ja4H K NpaKTHYecKoil padore 6

1. U3yumTh npeairaraeMeli TEOPETHYECKHI MaTepHal.

2. PazpaboTtaTh OHTOIOTHYECKYIO MOJIEIIF CHCTEMEI.
3. OBocHOBaTh,  BEIOOD HHCTPYMEHTAIIBHOIO  OOECIEYeHHS  OHTOIIOTHYECKOIO

MOJIEIIMPOBAHHSI HHHOBAI[MOHHOI'O IPOAYKTa
4. Ormmcarh HHCTPYMEHTAJILHOe OOecIleYeHHEe OHTOJIOTHYECKOIO MOAEIIHPOBAHISI
CHCTEMBI
5. IToctpours oT4yér. IIpeacTaBHTh OTUYET ITO IIpaKTHYe CKOH padoTe JJIS 3aII[HTHI.

BapunaHTbl HHARBHAY AJILHBIX 33JaHHH

B COOTBETCTBHMHM C VKa3aHHOH IIPEeIMETHOH OONMACTRIO H KIIacCOM paspadaThIBacMOI
CHCTEMBI  pa3paboTaTh  OHTOJIIOTHYECKYIO  MOJENh  CHCTEMEBI, OOOCHOBAarb  BEIOOP
HHCTPYMEHTAIILHOTO  OOECIIeYeHHSI OHTOIIOTHYECKOI0  MOJEIHPOBAaHHA HMHHOBAIMOHHOIO

ITPOIYKTA.

Tabmrmra 6.6 — MHMBHAVAIBHEIE 3aTaHIS

No [IpeaMeTHas oOnacTh Kmacc UC

1 CKJIana MRP

2 [ IpOH3BOCTBEHHOE IIPE AIIPHATHE ERP

3 ‘Topropoe ImpeIrpusaTHe CRM

4 ‘Toproeoe IpeaIpusaTHe SCM

5 ‘Topropoe IpeIpusaTHe B2C

0 Ilopran B2B

7 CTPOHTENBHOE IIPEAIIPHATHE MC yyeTa

8 Briciiee yueGHOe 3aBeIEHIE HC yripaBiieHHs
9 HMH]ppacTpykTypa NpeapHITH CIIIIP

10 | ArmmmapaTtHas HHppacTpyKTypa IpeAIpHATHS DKCIIepTHAS CHCTEMA

Conepaanie 04eTa

3NEKTPOHHOW NOANMCLIO

Ceprudmkar: EcﬂﬂﬂdmmmﬁﬁHIﬁEmSEGGTﬂBMETCH oTyeT. OT4YEeT BBIIIOIHSIETCS B AJICEKTPOHHOM

Snanenggp et TTO BRI O HEHHGMY OT ueTy ITPOBOMUTCS 3allHTa ITPAKTHYECKO PaOOTHL.
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OTyeT IO MpaKTHYeCKOH padoTe JOMKEH COCTOATh H3 CIEAVIOIMX CIPYKTYPHBIX
BIIEMEHTOB:

- THTYIIBHBII JTHCT,

- BBOJHASA 4acTh. KpaTKoe OITHcaHHe Iielieill mpoekTa. BBOmHAS 4yacTh oT4eTa JOJIKHA
BKIIIOUaTh ITYHKTBL,  YCIOBHE 3aJayH, IIOPSAOK BBIMIOIMHEHHST, ITPOIrpaMMHO-aIllIapaTHBIE
CPeZICTBa, HCITONIb3YeMEIe TTPH BRITTOMHEHHH paboTHI.

- OCHOBHAaf 4YacTh (OIHCaHHe PabOTHI): OIMMCAHHe OHTOIOTHYECKOH MOJETH CHCTEMEL,
00OCHOBaHHEe BHIOOpa HMHCTPYMEHTAIILHOIO OOecIleueHHsS OHTOJIOTHYECKOIO MOJIeIHPOBAHH S
HHHOBAITHOHHOI'O ITPOJYKTA.

- 3aKITFOYeHHE (BBIBOJIBI),

- CITHCOK HCITONIb30BAaHHOI THTepaTyPHI.

3armTa oTYeTa I10 IMMpaKTHYeCKOi padoTe 3aKmovaeTcs B IIpebIBIeHHH ITPellolaBaTelllo
MTOTY4YeHHBIX Pe3ylIbTAaTOB B BHJE (paiila M JeMOHCTPAIHMH ITOTYYEHHBIX HABBIKOB ITPH OTBeTax
Ha BOIIPOCEHI ITPeIo/IaBaTells.

IIpakrnueckan padora 7. Texnosornun RDF u OWL

Il eab padorel: U3yueHne texHomoruii RDF 1 OWL.

IIpakTtiyeckas padoTa HallpaBlIcHa Ha O3HAaKOMIEHHe ¢ TexXHomormwsmu RDF nm OWL,
IIOJTYYEHHE HABBLIKOB I10 IIPpHMeHeHHIO TexXHOonorui RDF u OWL mpu paspaborKe IIpoeKTa.

TpeGoBaHNs K pe3yIbTaTaM BBITIOIHEHHS IIPAKTHYECKOH PadOThI:

[IocTpOHTE  OHTOINOrHMYECKYHD  MOJENb  IIPEJACTABIIEHHUS  JAHHBIX,  HCIIOIB3YS
HHCTpYMeHTapHH TeXHOoIorun RDF 1 OWL.

ITocTanoBKa 32724l K NpaKTHYeCcKoil padoTe 7

1. U3yuurs npeairaraeéMell TEOPETHYECKHI MaTepHall.

2. Onncarp TexHonorud RDF 1 OWL.

3. IlocTpOHTE OHTOINOTHYECKYIO MOJIEIIb  IIPEACTAaBICHHS  JAHHBIX, HCIIOIBL3YS
HHCTpYMeHTapHH TexXHomoruu RDF 1 OWL

4. llocTpoHTh OTYET, BKIIOYAIOIIII MOJEIL IIPeACTaBIeHHS JaHHBIX. lIpeacTaBHUTE
OTYET II0 IMPAKTHYECKOH padoTe JJIS 3allHTHI.

BapuaHTbl HHANBHAY AJIbHBIX 3aJaHHH

B COOTBETCTBHHM C VYKa3aHHOH IIPeAMETHOH OOIacThI0 M KIIacCOM paspadaTkIBacMOH
HH(QOPMAI[HOHHOH CHCTEMBEI IIOCTPOHTH MOJellb ITPEJACTABIIEHHS JaHHBIX, HCIIONIbL3YS
HHCTpYMeHTapHH TeXHOoIorun RDF 1 OWL.

Tabmma 7.6 — MHIMBHAYaIbHbIE 3aJaHH T

No I IpeaMeTHas obnacTh Kmacc UC

1 CKJIana MRP

2 I IpOH3BOCTBEHHOE IIPE AIIPHSITHE ERP

3 Toprooe IpeaIpusaTHe CRM

4 ‘Topropoe IpeIpusaTHe SCM

5 ‘Topropoe IpeIrpusaTHe B2C

0 IIopran B2B

7 CTPOHTENBHOE IIPEAIIPHSATHE HC yuera

8 Briciiee yueOGHOe 3aBeIeHIE HC yIrpaBieHs

9 HMHppacTpykTypa NpeapHsITH CIIIIP

10 | ArmaparHas HHg)Lgachymypa ITPEIITPHATH A DKCIIEpPTHAS CHCTEMA
HORYMEHT TTIOLT] H

CepTudukar: ECﬂﬂﬂﬂﬂ%@ﬂﬁﬂﬂgﬁEEDEETBAEGDDEﬂﬂﬂDD43E
snanenel: WeOPPS BRI TSI 6T PaboTe cocTaBiaeTca or4yeT. OTYET BBIMONHSETCA B 3IEKTPOHHOM

BHIE. I1o BBEITTOJIHCHHOMY OTHCTY ITPOBOJHTCSH 3aIIlHTa ]'[pElI{TH'-IECI{Gﬁ pﬂﬁﬂTH.
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OT4yeT MO IPaKTHYECKOH padoTe MIOIDKEH COCTOSATh H3 CIEAVIOIHMX CTPYKTYPHBIX
AIIEMEHTOB!

- THTYIIbHBIH JIHCT;

- BBOJHAS YacTh. KpaTKOe OITHCaHHe Ieliell ImpoekTa. BBomHas 4yacTh OTYeTa JOJLKHA
BKITFOUATh ITYHKTBI.  YCIIOBHE 3aJjaud, IIOPSOK BBIIIOIHEHHST, ITPOrpPaMMHO-aIllIapaTHEBIE
CpeZiCTBa, HCIIOIb3yeMbIe ITPH BRITOIHEHHH paOoTHL.

- OCHOBHA$I 4acTh (OImHCcaHHe PabOoTHI).

- 3aKIIFOYeHHe (BBIBOJIBI);

- CITHCOK HCIIONb30BAHHOI THTEPaTyPhl.

3anmTa oT4eTa IO MpaKTHYeCKOH padoTe 3aKI0YacTCs B MPeAbIBICHHH ITPENOJaBaTEII0
MOITYUYEeHHBIX Pe3yIIbTAaTOB B BHje (pailla M JeMOHCTPAIMH ITOTYYeHHBIX HABBIKOB ITPH OTBeTaxX
Ha BOITPOCHI ITPEI0JaBaTeIsl.

IIpakTHyeckas padora 8. IIppuMeHeHHe OHTOJIOTHYECKHX MoJde/ el HHHOBAITHOHHbIX
NPOAYKTOB

Ilear padorbr. M3yueHHe crparermii IpHMEHEHHS OHTOJIOTHYECKHMX MOJEIEH
HHHOBAIMOHHBIX ITPOYKTOB.

[IpakTiieckass padoTa  HallpaBIeHa Ha  HM3VYEHHE  CTparTerHii  IMPHMEHEHHT
OHTOJIOTHYECKHX MOJelleH HHHOBAIIMOHHEBIX ITPOAYKTOB H ITOTYYEHHE HABLIKOB IO ITPHMEHEHHIO
H3YUEHHBIX KEHCOB IIpH pa3palboTKe HHANBHAYAILHOIO IPOEKTA.

TpeboBaHNs K pe3ylIbTaTaM BBITIOITHEHHS IPAKTHYECKOH PadOThI:

[TocTtpouts MOJZENIF ITPOEKTa, HCIONBL3YSI HHPOPMAIMIO O TIIPAaKTHKE ITPHMEHEHHS
OHTOJIOTHYECKHX MOJETIEH:

ITocTanoBKA 33Ja4H K NpaKTHYecKoil padorte 8

1. U3yunrh npeairaraeMeli TEOPETHYECKHI MaTepHal.

2. Ommcarh MOJIeIb IIPOeKTa, HCIIONB3YyS HH(POPMAIHIO O IIPaKTHKE ITPHMEHEHHS
OHTOJIOTHYECKIX MOJETIEH.

3. [locTpoHTE OTYET, BKIIFOYAFOIIHIL OITCAHHE CTpaTerHi ITPHMEHEHHS OHTOIOTHYE CKIX
MOJieJIell HHHOBAI[HOHHBIX ITPOAYKTOB. IIpeAcTaBHTE OTYET II0 IIPAKTHYECKOH padoTte IiId
3AII[HTHI.

BﬂpHﬂHThl HHIAHNBHAY AJIbHbBIX 3aJaHHH

B COOTBETCTBHHM C YKa3aHHOH IIPEAMETHOH OOIACTBRIO M KIIacCOM pa3padaTkIBacMOH
HH(POPMAI[HOHHOH CHCTEMBI IIOCTPOHTE MOJENh ITPOeKTa, HCIIOIb3YsS HHPOPMAIHIO O ITPaKTHKE
IIPHMEHEHH S OHTOJIOTHYECKIX MOJIEE.

Taommia 5.6 — M MBHAYaIbHbIE 3aJaHH ST

No I IpeqMeTHas obnacTh Kmacc UC

1 CKIa MRP

2 [ IpOM3BOACTBEHHOE IIPE AIIPHATHE ERP

3 ‘Topropoe IpeaIpusaTHe CRM

4 ‘Topropoe IpeaIpusaTue SCM

5 ‘Topropoe IpeaIpusaTue B2C

0 IIopran B2B

7 CTPOHTEIILHOE TPEIIPHATHE HC yyera

8 Briciiee y4yeOHOE 3aBeJEHHE MC ympaBlIeHHA

9 ypa ITPEATIPHATH S CIIIIP

10 Bk o HiHRACT PYKTVpa ITPeAITPIITHS DKCIIEpTHAas CHCTEMA
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnageneu:  lWe6ayxosa TaTbsHa AnekcaHapoBHa
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C odepAaHHE OTYHIETA

[To BemIOTHeHHOH padoTe cocTaBiIgeTcd oTueT. OTYeT BBIMNOIHIETCS B 3JIeKTPOHHOM
BHJIe. I10 BRIITOTHEHHOMY OTYETY ITPOBOIHTCS 3aIlHTa ITPAaKTHUECKOH padoTHI.

OTyeT II0 MpaKTHYeCKOHl paboTe JOMKEH COCTOATh H3 CIEeAVIONHX CIPYKTYPHBIX
AIIEMEHTOB:

- THTYIIBHBII JIHCT,

- BBOJHAg 4acTh. KpaTKoe OITMcaHHe Ileleil mpoekTa. BBomHAg yacTh oTdeTa JOJIKHA
BKIIIOUaTh ITYHKTBI,  YCIOBHE 3aJayH, IIOPSAOK BBHIIIONMHEHHST, ITPOrpaMMHO-aIllIapaTHBIE
CPeZICTBa, HCITONIb3yeMBIE ITPH BHIITOTHEHHH paboTHI.

- OCHOBHA4 4acTh (oImHcaHHe paboTHl):.

- 3aKITFOYeHHE (BBIBOJIBI),

- CITHCOK HCITONIb30BAaHHOI THTepaTyPHhI.

3aruTa oTYeTa I10 IMMpaKTHYeCKOil paboTe 3aKIoYaeTcs B IIpedbIBIEHHH ITPEIofaBaTello
MTOITY4YeHHBIX Pel3ylIbTaTOB B BHJE (pailla M JeMOHCTPAI[HMH ITOTYYEeHHBIX HABBIKOB ITPH OTBeTax
Ha BOIIPOCEHI ITPeIo/IaBaTells.

5. VAEBHO-METOJUYECKOE H TH®OPMAITMOHHOE OBECITEUEHIE
TACITUTLINHBI

5.1. Ilepevens OCHOBHOIM H JIOIIOJIHHT €JILHOH JIMTEPATYPbl, HE0OX0AMMOM 11
OCBOECHH A U CIHILIMHbI

5.1.1. IlepeyeHb OCHOBHOM JIMTEPATYPbI

bapeimesa A.B., banmama K.B., I'onmos P.C., Ilepemepses M.M. MHHOBaImu: YueOHoe
nmocobue / Iloxm obmr. pex. m.n.H., mpod. A.B. bapreimesoii. — 2-e m3x. — M.: H3maTembcko-
TOproeas Koprioparus «Jlammkos 1 K », 2018.

S5.1.2. IlepeyeHb JONMOJHHTEILHOH JIHTEPATYPDI
HMHHoBanmoHHBIN MeHeMkMeHT : Kypc nekipni / KO.H. Kymakos, T.C. Memepskosa ;
M-Bo oOpaszoBaHHsg H HayKH Pocc.@egeparii, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

5.2. Ilepevyennb Y4eOHO-MeTOMIE€CKOT0 00ecIIeYeHHA CAMOCTOATEIbHOH PadoT bl
00YJAIOIIMXC A M0 ANCIAILIIHE

1. MeToamueckie YKa3dHIA 11O BBIIIOJIHCHHIO IIPAKTHYCCKIX pﬂﬁGT 110 OJHCIHIIIOTHE
{{I/IH}I{EHEPHBIE KeHCEI. OT ITPAKTHHUCCKHX 34449 K HHHOBAITHOHHBIM PCIIICHI M) .

2. MeTomHyeckme YKd3daHHA JUIA CTYJACHTOB I1O OPI'aHH3aIlIIH CaMOCTOSTEIIbHOH pﬂﬁﬂTH
ITO JHMCITIIIIITHE <« I/IH}I{EHEPI{BIE KEHCEL. OT ITPAKTHYCCKHX 3aJd4 K HHHOBAIIHOHHBIM PCIIICHI AN .

3.3. Ilepeuenns pecypcoB HHPOPMANHOHHO-T €JIEKOMMYHHKAIMOHHOH ceTH
I HTEpHET, HEOOXOAHUMBIX /ISl OCBOEHHSA AHCIHILIHHDbI

I HTEepHeT-pecypcChL:
1. https://www .tks.1w/ - pocCHICKHIT TaMOKeHHBIH HH(POPMAaIIHOHHBIH ITOPTall.
2. http://www.ved.gov.rw/ - moprana BHENTHE3KOHOMHIYECKOH HH() OpMAITHH.
JIEKTPOHHbIE OHOJIMOTEeYHbIE CHCTEMbI:
3. http://biblioclub.rv/ - YrnBepcurerckas ondnnoreka ONLINE.
4. http://www iprbookshop.r/ - SDnexrpoHHass OHOTHOTeYHAS CHCTEMA.
5. https://ehibrary.ru — Hay4Has s1eKTpoHHas OHOMHOTEeKa
IIpodeccnona/ibHbIE 0a3b1 JAHHBIX

0 5 ; mrﬁ‘pﬁ?%ls.m — o(pMITHAIIbHEIH caiiT DeflepanbHOI TaMOKeHHOH ciTy KOBI PMD
Ceptucbukar:  2C000004 JACCONOTINV-SOVcltbase  OPHITHATIBHEIH calT MuHHCTEpCcTBa 3KOHOMHYECKOIO
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1. O0mme moJ1oKeHN A

CaMocrosTenbHasd paboTa — IUmaHHpyeMass vuebOHas, VyueOHO-HCCIIEIOBATEIbCKasl,
Hay4YHO-HCCJIeJOBATENbCcKasd padoTa CTYIEHTOB, BBIIIOIHSIEMAas BO BHEAYAHTOPHOE (ayIHTOPHOE)
BpeMs II0 3aJaHHIO M IIPH METOJHMYECKOM PYKOBOJCTBE IIperofaBarens, HO 0e3 ero
HEITIOCPEACTBEHHOIO y4YacTHS (IIPH YaCTHYHOM HEIIOCPEICTBEHHOM YYAaCTHH IIPEIIOaBaTells,
OCTABJLIIOMIEM BEAYIIYIO POJIb 32 PaOOTOH CTYAEHTOB).

CamocTtogrenbHag padora cTyfaeHToB (CPC) B BY 3e gBngeTcs BaXHBIM BHAOM YUeOHOI
H HAYYHOH JESTeJIPHOCTH cTyiaecHTa. (CamocrosdrelbHass padoTra CTYIEHTOB HIPAET
SHAYHTEIBHYIO POJIb B PEHTHHI OBOH TEXHOJIOTHH O0YUYEHHA.

K OCHOBHBEIM BHJIaM CaMOCTOSTEIBLHON PadOThI CTYJIEHTOB OTHOCSTCS

— (opMHpOBAaHHE H YCBOEHHE COJEpKaHHS KOHCIIEKTa IJIeKIHi Ha 0Oase
PEKOMEHJIOBAHHONH  JIEKTOPOM  Y4eOHOH  JIMTepaTyphl, BKIIOYasd  HH()POPMAL[HOHHBIE
00pa3oBaTeIbHEIE PECYPCHI (AIEKTPOHHBIE YUeOHHKH, SIeKTPOHHEIE OHOIMHOTEKH H JIP.);

— HAIMCAHIHE JOKIIaA0B,
— IIOAI'OTOBKA K CCMHIHAPAM, ITPAKTHYCCKIM H HﬂﬁﬂpﬂTﬂpI{BIM paﬁﬂTﬂI&Ij HX G(l)ﬂphﬂIEHHE;

— COCTABJICHIEC dHHOTHPOBAHHOI'O CIIHCKaA CTaTen H3 COOTBETCTBYIOIHNX KYPHAJIOB IIO
OTpaciIxAM 3HAHHI (HEI[EII‘GI‘H‘IECIGD{: IICHXOIIOTHYCCKIIX, METOJHYCCKIIX H I[p.);
— BBRIITOJIIHCHHE }"‘IE@HG-HCCHEHGE&TEH}: CEILX pEIﬁIDT:. ITPOCKTHAA ACATCIIPHOCTD,

— IIOATOTOBKA ITPAKTHYECKHX Pa3paloTOK H PeKOMeHAAIHH IO PelIeHHIO ITPOOIeMHOR
CHTYAaI[HH,

— BBIIIOJIHEHHE JOMAIHUX 3aJaHHil B BHJIE PEIICHHS OTAEIBHBEIX 3ajJad, ITPOBEIEHILT
THIIOBBIX PAcyeTOB, PacUYeTHO-KOMITBIOTEPHBIX H HHIHBHAYAIBHBIX pPabOT IO OTAeIbHBIM
pazgenaM coAepKaHHs JHCIIHUIUIHH H T. 1.,

— I{GMIGTEPI{BIﬁ TEI{}*'I_T_[I]IUI CAMOKOHTPOIIF H KOHTPOIE VCIICBACMOCTH Ha dase
SIIEKTPOHHBIX Dﬁ}"’l{ﬂIDH_[ID{ H aTTCCTVYIOIIHIX TCCTORB,

— BBITIOJIHEHHE KYPCOBBIX paboT (IPOEKTOR) B paMKaxX JHCI[HIUIHH,

— BBITIOITHEHHE BBIOTYCKHOH KBaIH (PHKAITHOHHOH paOoTH H Ip.

Meroanka opraHH3aI[HH CaAMOCTOSATEIILHONH PadoThl CTYAEHTOB 3aBHCHT OT CTPYKTYPEIL,
Xapakrepa M OCOOEHHOCTEH H3yYaeMOH JIHCIHIUIMHBI, 0O0beMa 4YacOB Ha €€ H3YUYeHHE, BHA
3aaHHH IS CaMOCTOSTEIIPHOH PpadOThl CTYAEHTOB, HHIHUBHAYAIIBHBIX KAayeCTB CTYIAEHTOB H
YCIIOBHI YUYEOHOH JIeSATEIIBHOCTH.

[Iporiecc opraHmsalf CcaMOCTOATEIIPHOH paldoThl CTYJIEHTOB BKIIOYAeT B ced4
CIIEIVIOIIHE ATAaIlbI:

— TIOATOTOBHTENBHBIN (OIpelelleHHe IeJIeH, COCTaBIEHHE IIPOrPaMMBL, ITOATOTOBKA
MeTOJHYECKOr0 0OecIieuyeHHS, ITOAT0TOBKAa 000PYLOBaHHS);,

— OCHOBHOH (peann3aIfs IIPOorpaMMbl, HCIIOJIb30BaHHE ITIPHEMOB ITOHCKAa HH(POpMAITHH,
YCBOEHHS, IIepepaOOTKH, IIPHMeHEHHS, IlepeJayH 3HaHHH, (PHKCHPOBAaHHE pPe3YyIbTaToB,
caMOOpraHH3aIHs IIpolecca PadOTHI);,

— BaKIIIOUYHTEIbHBIN (OIleHKA 3HAYHMOCTH H aHAJIH3 Pe3yJIbTaTOB, HX CHCTEeMATH3al[HSsL,
OlleHKa »((EKTHBHOCTH IIPOTPaMMBI H IIPHEMOB pPaOOTBI, BEIBOABI O HAaIIPABIIEHISIX
OITTHMI3AI[HH TPYa).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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2.11esb 1 323294 CAMOCTOATEIbLHOH PA0dOThI

Beavirmasa 1ens opraHmsaiiid H ocyinecTBiIeHHsI CPC coBmagaeT ¢ IEIBIO OOVUEHHS
CTyJeHTa — (pOpMHpOBaHHE YHHBEPCAIbHBIX KOMITETeHIHI.

[Tpu opranm3aipm CPC BaKHBIM H HEOOXOIHMBIM YCIIOBHEM CTaHOBSTCS (POPMHPOBaHHE
YMEHHSI CaMOCTOSTEIIBHON paloThl IS IPHOOPETEHHMS 3HAHHI, HABBIKOB H BO3MOKHOCTH
OpraHM3aMH YYeOHOH M HAaYYHOH IeATEIIbHOCTH. Llelbio caMOCTOSTENIBFHON PadoThl CTYIECHTOB
SBIAEeTCS OBJIaJleHHe (PyHJaMeHTaIbHBIMH 3HAHHAMH, HpOo(eCCHOHAIBHBIMH VMEeHHSIMH H
HAaBBIKAMH  JESITEIbHOCTH II0 IIPO(QHIIO, ONBITOM TBOPYECKOH, HCCIIEJLOBATEIbCKOH
HEeATEIIbHOCTH. CaMocTosarelbHasgs  pabora CTYJIEHTOB CITOCOOCTBYET Pa3BHTHIO
CAMOCTOSITEIIBHOCTH, OTBETCTBEHHOCTH H OPraHH30BAHHOCTH, TBOPUYECKOIO ITOAX0/Ia K PEIEHHIO
mpo0sIeM yueOHOI0 H IPo(eCcCHOHAIBHOIO YPOBHSL

Sagaduamu CPC gpisroTcs:

— CHCTEMATH3alMd H  3aKpelUIeHHe IIOJIYUEHHBIX TEOPETHYECKHMX 3HAHHMH H
IIPAKTHYECKHX YMEHHH CTYIEHTOB,

—  yriyOneHHe H pacIIHPeHHE TEOPETHUECKHX 3HAHHIL,

— (QopMHpOBaHHE YMeHHII HCIOIb30BaTh HOPMAaTHBHYIO, IIPaBOBYIO, CITPAaBOYHYEO
TOKYMEHTAI[HIO M CIIEIIHAIIBHYIO JIMTEPATYPY,

— Pa3BHTHE II03HABATEIBLHBEIX CIIOCOOHOCTEH M aKTHBHOCTH CTYAEHTOB. TBOPYECKOH
HHHITHATHBEI, CAMOCTOSATEIIFHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

— (OpMHpOBaHHE CaMOCTOSTEILHOCTH MBIIIIIEHHS, CIIOCOOHOCTEH K CaMOPa3BHTHIO,
CAMOCOBEPINEHCTBOBAHHIO H CaMOpeaTH3allHH,

— Pa3BHTHE HCCIEA0BATEIBCKHX YMEHHIT,

—  HCIIONB30BAaHHE MaTepHala, COOPAaHHOIO M ITOIYUYEHHOI'O B XOIe CaMOCTOSTEIIbHOH
paboTHl H 1ab0opaTOPHBIX 3aHSTHIL.

3.TexHo/roruueckasi KapTa caMoCTOATEILHOH PadoThI CTYIeHTA
JIf CTYACHTOB 01HOil (popMbI 00y ICHHH:

Cpenctea H OO0BEM YacOB, B TOM YHCIIE
Koarl
TEXHOJIOTHH CPC | KonraxktHass | Bcero
pPeaH3yeMbIX B gedareIsHOCTH OLIE HK A60Ta C
KOMITETE HIHH, CTYIEHTOB npen OTARAT
HHIHKaTOpa(oB) P EHSM
2 ceMecTp
YK-3 CaMOCTOSTelILbHOE CobeceoBaHHE
(A-lvies; | M3yueHme 0.45 1.05 10.5
U T-2x3; JIIHTEPATYPBL | | |
N J1-3vx3)
YK-3 IloaroroBka K CobecelloBaHIE
(U-1vx.s; ITPAKTHYECKHM 2430 270 27 00
U T-2vics; 3AHSITHAM | | |
N J1-3vi.3
YK-3 Ilogroroeka Jloxman
(A0-lvs; | moiana 5.20 230 7.50
I/Iﬂ-ZW' . . .
EHT NOANWUCAH
I/Iﬂlgimwoﬁ rlf:)nrmcbm
Ceptudomnkgt: 2C0000043ESABBBO952205E7/BAS00060000043E I/ITG‘TU‘ 23 2 CEMEGTI} 0 0 000
Bnageney —tHebsyxosaTaTsaraAdencanpoeHa
A Hroro| O 0 000
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JIfl CTY/ICHTOB 3204HOil ()opMbI 00YUEHHS:

CpencTBa U O0BeM YacoB, B TOM YHCIIE
Kozsl
TeXHOJIOTHH CPC | KoHtakTHas | Bcero
peann3yeMbBIX BHO negrenbHOCTH
3 Olle HKH padora
KOMIIETE HI[HH, CTYIIEHTOB
HHIHKAaTOpa(oB) fipetiofasat
erleM
2 ceMecTp
YK-3 CaMoCTOSTelILHOE CobeceloBaHIE
A-Ives, | HsyueHne 59.31 6,59 65.9
WNJ1-2yc3; JIUTEPATYPBI ’ ’ ’
N J1-3vi3)
YK-3 Iloarororka K CobecefoBaHHeE
(U-1vics; IIPaKTHYEeCKHM 0.54 0.06 0.6
N-2-c3, 3aHSTHSAM ’ ’ ’
N JI-3v3
YK-3 [IoaroroBka Jlokman
(U-1vis; ITOKJIaJIa
9 | 10
I/Iﬂ-Zjﬂ{-g;
N J1-3v5
HMtoro 3a 2 ceMecTp 08.85 7,65 70,5
HUtoro | 68.85 7,65 70,5

4.1_[0])11,[[{][{ BLINOJTHEHH A CAMOCTOATEJIbHOH pﬂﬁﬂ'l‘ bl CTYJIEHTOM

4.1. Memoouueckile pexomenoayuu no pabome ¢ y4ebHoil 1umepamypoii

IIpn padore ¢ KHHIOM HEOOXOJHMO ITOA0OpaTh JIMTEepaTypy, HAYUHTHCS IIPABIIILHO €€
YHTAaTh, BECTH 3aITHCH. JI1q mog0opa THTepaTyphl B OHOMHOTEKe HCIIONB3YIOTCS al(aBHTHBIN H
CHCTeMaTHYe CKHIL KaTallOrH.

BaXHO ITOMHHTE, YTO PalHOHAIIbHBIE HABBIKH PaldOThI ¢ KHHTOH - 3TO Bcerga OOIbIas
SKOHOMH I BpeMEHH H CHIL.

IIpaBWIBHEIN II0A0O0pP VYEeOHHMKOB PEKOMEHAVETCS IIPEerojaBaTelleM, YHTAFOII[HM
TIEKITMOHHBIN Kypc. HeoOxomimas mHTepaTypa MOXKeT OBITh TaKKe YKa3aHa B MeTOJHYECKHX
pa3paboTKax 1Mo JaHHOMY KYPCY.

M3yyass MaTepuan mo yuyeOHHKY, ClleAyeT IePeXOJHUTh K CIEAVIOIIEMY BOIIPOCY TOIBKO
II0CIIe IIPABWILHOIO VSCHEHHS IIPEABIAVIIETO, OIMCBIBAsI Ha Oymare BCe BBIKIAIKH H
BEIUHCIEHHS (B TOM 4YHCIE Te, KOTOphle B Y4eOHHKE ONYINEHbI HIH Ha JIEKIHH JaHbI I
CaMOCTOSTEIHLHOI'O BEIBOJIA).

[Ipn m3yueHnH mo00H JUCITHIUIHHEL OOJBIIYIO H BaKHYIO POIb HIPAeT CaMOCTOSTEIIbHAS
HHANBHAYaJIbHAas padoTa.

Ocoboe BHHMMaHHE cleAyeT OOpaTHTh Ha OIpelellIcHHe OCHOBHBIX ITOHSTHIL Kypca.
CTIyAeHT DOJKeH ITOAPOOHO pa3dHpaTh ITPHMEPHI, KOTOPBIE IMOSCHSIOT TaKHE OIIpelelICHHS, H
YMETh CTPOHTH AaHAIIOTHYHBIE IIPHMEPBI CcaMOCTOSTEenbHO. HyKHO goOuBaThCSd TOYHOIO
IPeACTAaBIIEHHS O TOM, YTO H3y4aellb. [lojIe3sHO COCTaBISATH OIIOPHBIE KOHCIIEKTHI. lIpH
H3YYEHHH MaTepHalla 10 Y4eOHHKY IIOJIe3HO B TeTpaJH (Ha CIIeIHAlbHO OTBeJEHHBIX ITOIIIX)
IOIIOIMHATh KOHCIIEKT JIeKI[HH. TaMm ke clegyeT OTMeYaTh BOIIPOCHI, BEIJAEIIEHHEBIE CTYAESHTOM
IUISI KOHCYJIbTALIMH C IIPEITofaBaTeIIeM.

OJOKYMEHT NognncAH
Eﬂmmmmmﬂmm B PE3VYIIbTATC H3VUCHHA, PCKOMCHAYCTCA B KOHCIICKTS BBIACIIATD,

CEW“‘*“!‘?T@%?“@H%TF%ﬁﬂﬁﬁ%ﬁﬁfﬁﬁ%ﬂﬁfﬁﬂ%ﬁﬁ}meﬁ Ty UIlle 3alIOMHHAJIICh.

Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa

ITBIT ITOKA3bIBACT, YTO MHOI'HM CTYVACHTAM IIOMOI'd€T COCTABIICHHC JIHCTAa OIIOPHBIX

CHIHAJIOB, COOACPKAIIICI O BaKHeHIIHe H HauOoJIee 4acTo }HTGTPE@HHEBIBIE QJDPB{}"J]I:I H ITOHMTIIA.
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Takoil JTHCT ITOMOraeT 3allOMHHTE (POPMYJII, OCHOBHBIE TOJIOKEHHS JICKI[HH, a TaK/Ke MOXKET
CITYKHTh ITOCTOSHHBIM CITPaBOYHHKOM JIJIS CTYJIEHTA.

UTeHHe HAYYHOIO TeKCTa SBISIeTCS YacThIO IO3HABAaTEIbHOH JeSTeIbHOCTH. Ee Iemp —
H3BIIeYeHHE H3 TeKcTa HeoOXoAHMOH HH(popMallHH. OT TOrO Ha CKOIBKO OCO3HAHHA YHTAFOIIHM
coOCTBeHHAs] BHYTPEHHSS yCTaHOBKA IIPH OOpaIlleHHMH K IIeYaTHOMY CIIOBY (HAaHTH Hy’KHBIE
CBeJIcHHS, YCBOHTH HH(OPMAIHIO ITOTHOCTHIO MIIH YaCTHYHO, KPHTHYECKH ITPOaHAIH3HPOBAThH
MaTepHall U T.I1.) BO MHOI'OM 3aBHCHT 3()(peKTHBHOCTH OCYINECTBISIEMOr0 JeHCTBHL.

BEIIETISIOT uembipe 0CHO6HbIE YCIMAHO6KU 6 UWIMEHUI HAYYULHO20 MeKCMmA:

HH(OPMAIHOHHO-TIOHCKOBEIH (3ajaya — HAHTH, BRIJEIIHTH HCKOMYIO HH()OPMAaI[HIO)

yCBaHBAKOINAs (YCHIHMS YHTATelIs HaIlpaBJIEeHBI Ha TO, YTOOBI KaK MOJKHO IIOITHEE
OCO3HATh M 3allOMHHTL KaK CaMH CBeJleHHS H3lIaracMble aBTOPOM, TaK H BCIO JIOTHKY €ro
paccyKIeHHI)

aHAJTHTHKO-KPpHTHYecKas (YHTaTellb CTPEeMHTCS KPHTHUECKH OCMBICIHTh MaTepHall,
ITpOaHAIH3HPOBAB €r0, OIPeJEIHB CBOe OTHOIIEHHE K HEMY)

TBOpUYecKas (CO3JaeT y YHTATEeII TOTOBHOCTh B TOM IJIH HHOM BHE — KaK OTITIPaBHOM
ITYHKT JJIS CBOMX pacCy KAeHHIT, Kak 0o0pa3 1A AeHCTBHA IO aHAIOTHH H T.II. — HCIIOIb30BaTh
CY)KJeHHS aBTOpa, XOJ €ro MBICIIeH, pesylbTaT HaOMIOAeHHS, pa3pabOTaHHYK) MeTOIHKY,
JTOTIOIHHTE HX, ITOABEPTHYTh HOBOI ITPOBEPKE).

OcHogHble 6L0bl CLCITNeMAMUSUPOEAHH 0Ll 3ANLICLL NPOYLINAHH 020:

AHHDTIIPGE&HIIE — IIPCACIIBHO KpaTKOC CBA3HOC OITHCAHHC T[pDCMGTpEI-H-IGﬁ IIIH
]'[pGIJIITE],HHGﬁ KHITH (CTEITBH):, cc COACPKaHIA, HCTOUHHKOB, XdpPaKTcpa H Ha3HaYCHH A,
HHEII—]IIPGEEIHHE — KpaTKad JIOTHHUCCKAAd  OPI'dHIBAIlHA TCKCT4d, PdCKPbIBAIOIIIAA

CoJlepsKaHHeE H CTPYKTYPY H3y4aeMOI0O MaTepHala;

TesHnpoBaHHE — JIAKOHHYHOE BOCIIPOH3BEJEHHE OCHOBHBIX YTBEPJKIAeHHH aBTOpa Oe3
IIPHBIIEYeHI (PaKTHYECKOr 0 MaTepHaa,

[[uTHpOBaHHEe — IOCIIOBHOE BEITHCHIBAHHE H3 TEKCTa BBEIAEPKEK, H3BIIEUEHHH, HaHOOJee
CYIIECTBEHHO OTPaKAOIHX TY HIH HHYEO MBICIb aBTOpA,;

KoHcIleKTHpoBaHHe — KpaTKOe H  IIOCIIeIOBAaTelIbHOE HB3IIOKEHHE COAep KaHHS

ITPOYHTAHHOI O.
KOHCIIEKT — CIIOMKHEBIH CITOCO0 H3TOKEHIT COJACPAKaHMA KHIITH HJII CTATBH B JIOTHYECKOH

IIOCIIEOBATEIIbHOCTH. KOHCIIEKT aKKYMYIHPYET B cede IPeIbIayIe BHIBI 3aICH, TT03BOIISET
BCECTOPOHHE OXBATHTH COJEPKAaHNE KHHTH, CTaThH. [103TOMY YMEHHE COCTABIISATh IUIAH, TE3HCHI,
JeJ1aTh BRIIIMCKH H JIPYTHE 3aIlHCH OIPeleIseT H TEXHOIOTHIO COCTABIEHH I KOHCIIEKTA.

Memoouueckue pexomenoatutt N0 cOCNABIEHLIO KOHCHNEKN A:

l. BHHUMAaTEIbHO IIPOYNTANTE TEKCT. YTOUHHTE B CIIPABOUYHOMN JIUTEPATYPE HEIOHSITHEIE
croBa. [Ipu 3armicH He 3a0yIbTe BEIHECTH CITPABOYHEIE JAHHBIE Ha ITOJISI KOHCIIEKTA.

2. Brlaenure rimaBHOE, COCTaBbTE TIIAH.

3. Kpatko chopmymHpyHTe OCHOBHBIE IIOJIOKEHHS TeKCTa, OTMEThTE apryMeHTaIlHIO
aBTOpA.

4. 3aKOHCIIEKTHPYHTE  MaTepHaln, 4eTKO  ClIeaysd  IIVHKTaM  Ir1aHa.  llpu
KOHCIIEKTHPOBAHHH CTapanTeCch BBIPA3UTh MBICIIF CBOMMH CIIOBAMH. 3allMCH CIIEeAYeT BECTH
YETKO, SICHO.

5. I'paMOTHO 3aIMCBIBANTE IIHTATHI. [[HTHPYS, YUHTBEIBANTE JIAKOHHYHOCTD, 3HAYHMOCTH
MBICIIH.

B TekcTe KOHCIIEKTa KellaTeIbHO IMPHBOAUTE HE TOIMBKO TE3HCHEIE ITOIMOKEHHS, HO H HX
IoKazaTenbcTBa. [IpH odopmiueHHH KOHCITeKTa HeOOXOJHMO CTPEMHTHCSI K €MKOCTH KaiKJIOro
IpeyIoKeHHa. MBICIIH aBTOpa KHHMIHM CIeAyeT H3JIararb Kparko, 3a0oTsSch O CTWIE H
BEIPAZHTEIBLHOCTH HAIMCAHHOTO. YHCIIO JOIONMHNUTENBHEIX SJIEMEHTOB KOHCIIEKTA JOIKHO OBITH

OKY VGAH -
HGTIHECE}%HP%%M: 3aIlFICH  JOIKHBI  Paclpelelarbcd B OIpelelIeHHOI
Ceprvdb FIOCIIENOBATENBHOCCTINSEOTERMAIOIIETT JIOTHYESCKOH CTPYKTYPe ITPOH3BeJeHHST. /[JI9 YTOUYHEHHS H
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OBJ1aJiIcHHEe HaBBIKaMH KOHCIIEKTHPOBAaHHA TPeOyeT OT CTYAEHTa IEJIeYCTPEMIEHHOCTH,
IIOBCEJHEBHOH CaMOCTOSTEIILHOH PadOoTHI.

4.2. Memoouueckiie pexomeHoatfiiil 10 NOO20M0BKe K NPAKMIUYECKUM 3 AHAMUAM

JIng Ttoro 4toOBl TIIPAKTHYECKHE 3aHATHS TIPHHOCHIH MAaKCHMAJIbHYIO IIONIB3Y,
HeOoOXOAHMO ITOMHHTB, YTO VIIPaXHEHHE H PEIIeHHE 3aJay IIPOBOASTCSA IIO BEIYHTAHHOMY Ha
TIEKIMAX MaTepHaly M CBS3aHBL, KaK ITPABIIO, C JETalbHBIM Pa3zOb0opoM OTAEIIBHBIX BOIIPOCOB
JIEKITMOHHOr 0 Kypca. CreayeT IOMYEPKHYTH, YTO TOJIBKO IIOCIIE YCBOEHHS JIEKIHOHHOI'O
MaTepHalla C OIIpeJlelIeHHOH TOYKH 3peHHT (a HMeHHO C TOH, ¢ KOTOPOH OH H3JIaraeTcs Ha
TIEKITHSIX) OH OyAeT 3aKpelUIAaThcs Ha Ta00paTOPHEIX 3aHATHAX KaK B pesylbTaTre O0OCYKIeHHS H
aHalM3a JEKIHOHHOIO MaTepHalla, TaK H ¢ IIOMOIIBIO pellleHHI ITpoOIIEMHBIX CHTYAL[MI, 3a1a.
[IpH 3THX YCIOBHSX CTVAEHT HE TOIBKO XOPOIIO YCBOUT MaTepHall, HO M HAYUHTCS ITPHMEHSTE
ero Ha INpaKTHKe, a TaKKe TIONYYHT JOIOMHHTEIBHBINI CTHMYJI (M 5TO OYeHb Ba)KHO) IS
AKTHBHOH IIPOPAOOTKH JIEKI[IH.

[Ipu caMoCTOSATEIbHOM pPellleHHH 3aja4y Hy>KHO OOO0CHOBBIBAaTh Ka’KIBIH ATAll PEILEHIS,
HCXOS U3 TeOPETHYECKHX ITONIOKEHHMH Kypca. ECI CTyAeHT BHAUT HECKOILKO ITYTEH PeIIeHH S
mpoOiieMBlI (3ajaur), TO HYKHO CPaBHHTh MX H BBIOpaTh caMBIH palfioHaIbHBIN. [lone3Ho 10
Hayajja BBEIYHCICHMII COCTaBHTh KpaTKMH IIIaH pellleHHI mpoOneMbl (3amgaur). PereHme
IIpOOIEMHBIX 3afady M IIPHMEPOB CJIeAyeT H3lIararh IOAPOOHO, BRIYMCIIEHHS pacliojlaraTh B
CTPOrOM TIIOPSAKE, OTIEISS BCIIOMOraTelIbHBIE BBIUNCIIEHHS OT OCHOBHBIX. PellleHHS ITpH
HeOOXOANMOCTH HYKHO COIPOBOKAATh KOMMEHTAPHAMH, CXeMaMH, YepTeKaMH H PHCYHKaMH.

Creayer IIOMHHTB, UTO PEIIEHHE KaxXJIoH YUYeOHOH 3aJauyl JTODKHO JOBOAHUTIBLCS M0
OKOHYATEJILHOI'O JIOTHYECKOIO OTBEeTa, KOTOporo TpedyeT YCIOBHE, H II0 BO3MOJMKHOCTH C
BEIBOAOM. IlOIMyYeHHEIHl OTBET CIEAYET ITPOBEPHTH CIIOCOOAMHM, BBITEKAIOIHMH H3 CYILECTBa
TaHHOH 3amaud. IlomesHO TakXke (eClIH BO3MOJKHO) peIlaTh HECKOJBKHMH cIToco0aMH H
CPaBHHMTL IIONIYUEHHBIE PE3YIbTATHL. PellleHHe 3aay JaHHOIO THIIA HYXKHO ITPOIOIIKATh 0
IIPHOOPETEHNI TBEPABIX HABLIKOB B HX PEIIIEHHI.

4.3. Memoouueckiie pexomeHoaifiiil 10 camonpoeepke 3HAHLII

[Toce H3y4yeHHS OIMpejeIeHHOH TeMEBI IO 3alliCSAM B KOHCIIEKTe H YYeOHHKY, a TaKkKe
peIeHus JOCTaTOYHOrO KOIHYECTBAa COOTBETCTBYIOINHX 3aJlad Ha IPAKTHYECKHX 3aHATHSX H
CaMOCTOSITEIIEHO CTYJAEeHTY PeKOMEHIYETCS ITPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHHI,
OTBETHB Ha KOHTPOIILHBIE BOIIPOCHI IT0 H3YYeHHOH TEME.

B ciryuae HeoOXOMHMMOCTH HYZKHO €Ille pa3 BHHMAaTelIbHO pa300paThCcs B MaTepHAIIE.

MHorga HegoCTaTOYHOCTh YCBOEHHS TOrO HIH HHOI'O BOITPOCA BBISICHSETCS TOIBKO ITPH
H3YUYEHHH JallbHeHIIIero MaTepHala. B 3ToM ciydae HaJo BepHYThCS Ha3aJl H IIOBTOPHTH IIJIOXO
YCBOESHHBIH MaTepHall. BaKHbIIl KpHTepHH YCBOEHHS TEOPEeTHYECKOIO MaTepHala — YMEHHE
OTBEYATh Ha BOITPOCHI IS cOOECEIOBAHMIS.

Bonpocsl 1151 codece10BaAaHHA

ba30BbIH YPOBEHDb
Tema 1. KoHnenryajabHble H HHPpOPMAIIHOHHBIE MO1e)IH HHHOBAIIMOHHBIX NPOEKT 0B
1. Mogemi HHHOBAI[HOHHEIX ITPOEKTOB
2.  HMHHOBAIMOHHEBIE TEXHOJIOTHH AIEKTPOHHOH KOMMEPIIHH
3.  ApXHTeKTypa HHTEJUIEKTYaJIbHBIX CEPBHCOB
Tema 2. OHTO/IOrHYEeCKHE MOJeTH HH(POPMAIMOHHBIX CHCTEM
4, (Dn:::-pMElmBaI_HIr% wg?gﬂamn‘i K MHHOBAIHMOHHOMY IIPOIYKTY

IOKYME -
5. Cpemersm THHOBAIHMOHHBIX pEIIIeHHIT

cemangT = TEXFOTOrii oGPabOTKIN SHafTi

Bnageneyy %anxusa TateAHa AnektCaHgpoBHa
'717. HTOIIOI'HYECKH S MOACIIH HHHOBAITHOHHBIX TTPOJYKTOB

Tema 3. HH;])])HCT];TRT}'[)H NPOEKTHPOBAHNAA HHHOBAIIHOHHLIX HHKREHEPHBIX pellleHH
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8. HarpapineHns pa3sBUTHSI HHHOBAI[HOHHBIX TEXHOIOTHH

9. IlpoexTHpoBaHNEe HHHOBAI[HOHHBIX HHKEHEPHBIX PEIeHIIT

10. CranmapTHzaiisa HHKEHEPHOI O IIPOEKTa
Tema 6. HHCcTpYMeHTA/IbLHOE 00ecIieYeH e OHTOJI0Or HIeCKOro MOJe THPOBAHNA
HH(}OPMAINOHHBLIX CHCT €M

11. TTokazaremn oleHKH 3¢ eKTHBHOCTH HHHOBAIHOHHOTO PEIeHHS

12. MeTobl OLleHKH 3KOHOMHYeCKOr O 3 (peKTa BHeAPEHHS IIPOeKTa

13. HMHcTpyMeHTabHOE 00ecIIieYeHHE MO EIIMPOBAaHHS IIPOEKTa

14. PemakTop OHTOJIOTHI

15. 3BIKH OHTOJIOTHYECKOI O MOAEIIHPOBAHIS

IIoBBINIEHHBLIA YPOBEHDb

Tema 1. KoHnenryajabHble H HH(pOPMAIIHOHHBIE MOJe/IH HHHOBAIIMOHHBIX MPOEKT 0B
1.  KoHienryaiabHOe MOIEIMPOBAHHE HHHOBAIIMOHHOTO ITPOAYKTa

2.  HMudopmainoHHOE MOAEITHPOBAaHHE HHHOBAI[HOHHOTO IIPOIYKTa

3. OHTOJIOTHYECKOE MOAEIHPOBAHIE HHHOBAI[HOHHOTO IIPOAYKTa
Tema 2. OHTOSIOrHYECKHE MOJe/TH HH(POPMAIHOHHBIX CHCTEM

4. 1IpHHIMMITEI OHTOJIOTHYECKOr O MOAEINPOBAHHA HHKEHEPHOTO IIPOEKTa

5.  ApxuTeKTypa OHTOIOTHYECKOH MOJEIN HHHOBAI[HOHHOI'O IIPOAYKTa

0. TexHomoruu OONBIIMX JAHHBIX

7.  Texnomormu Data mining
Tema 5. Hagpacrpykrypa nNpoeKTHPOBAHHSA HHHOBAIIHOHHBIX HHKeHEPHBIX pelIeHHH
8.  ApxuTeKTypa IMpOorpaMMHBIX KOMIUIEKCOB JUIS HHKEHEPHOI'O IMPOEKTa

9. CraHgapThl IPOEKTHPOBAHHS IIPOIPAMMHOI0 0OECIIEUEHHS HHIKEHEPHOT'O TIPOEKTa
10. Crangaprsl pa3paboTKH IIPOrPaMMHOI0 00eCIIeUeHH I HHKEHEPHOI'O IPOEKTa

11. Metoasl pa3padoTKH HHHOBAIIHOHHOIO IIPOXYKTa

12. IIpumeHeHHe HHCTPYMEHTOB pa3paloTKH HHKEHEPHOI'O ITPOEKTa
Tema 6. HHCcTpYMeHTA/IbLHOE 00ecIieYeH e OHTOJI0Or HIeCKOro MOJe THPOBAHNA
HH(}OPMAINHOHHLIX CHCT €M

13. MojgenuporaHie CTPYKTYPhI HHKEHEPHOTO IIPOEKTa

14. OOBEKTHO-OPHEHTHPOBAHHOE MOJICIIHPOBAHHE HHKEHEPHOI'O PEIIEHH S

15. MHCTpYMEHTEI MOJEIHPOBAHHS HHKEHEPHOI'O ITPOEKTa

4.4. Memoouuyeckiie pexomeHoatfiiil NO HANLICAHLIO HAYUHBIX HEeKCoe (00K1a0086, pegepamoe,
scce, HAYYHbIX cmameti i m.o.)

[lepex TeM, KakK IIPUCTYIIMTh K HaIlMCAHHMIO HAYYHOI'O TEKCTa, BakKHO pa30o0parhCs,
KaKOBa MCTHHHAM I[eIb BaIller0 HAYYHOI'O TEKCTa - HTO IOMOXKET BaM Pa3syMHO PaCIIPEeIHTh
CBOM CHJIBI H BPEMS.

Bo-IepBBIX, CHAyajla HYKHO OIPEIEIHTLCSI ¢ HASEH HAYYHOI'O TeKCTa, a IJIS BTOro
HeOOXOAHMO HAy4YHThCS ITHOO OTHOCHTBCS K PasHBIM SBIIEHHSM H (PaKTaM HeCKOIbKO
KPHTHYECKH (CBOS HEes — KaK HHas TOYKa 3PEHHS), JIMOO HAYYHTHCS YBIEKATHCS KaKHMH-TO
H3BECTHBIMH HIESIMH, KOTOpPble HYJKHAOTCA B JopaboTke (Haes — KaK ONTHMICTHYECKAs
MIO3HI[HS H HAaIPaBIEHHOCTh Ha JallbHelHIllee COBEPINEHCTBOBAHHE YK€ H3BECTHOIO). Bo-
BTOPBIX, HAYUHTHLCS OPraHH30BBIBATE CBOE BPEMS.

[Trcarp cliegyeT SICHO M IIOHSATHO, CTapasch OCHOBHBIE ITONOKEHHS (POPMYIHPOBATH
YeTKO H HeJBYCMBICIEHHO (YTOOBI M CaMOMy IIOHATHO OBLIIO), a TaKXke CTPEMSICH
CTPYKTYPHPOBATEL CBOH TEKCT.

KYMEHT NOANWCAH -
CaiersMadtBaijiticad aHAIH3 H3YVHCHHOH JIHTCPATyYpbL IIO HpﬂﬁHEME HCCIICTOBaHIAA

Cepmnb e B TS F E TP ABHAR AT AR P EOTY

Bnaneneu: llleGayxoea TafenAHa AnékcaHgpoBHa
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PaGoumii BapHaHT TeKCTa JOKIaja IIPeIOCTABRISETCS PYKOBOJIHMTEIIO Ha IPOBEPKY. Ha
OCHOBe pabdoyero BapHaHTa TEKCTa PYKOBOAHTEIIL BMECTE CO CTYIAEHTOM OOCYXKIAET
BO3MOKHOCTH JOPaOOTKH TeKCTa, ero 0(hOpMIEHHE.

Cmipykmypa 0oxiaoa:

— Bpenenne (He Gomee 3-4 crpaHmil). Bo BBeJeHHH HeoOXOJHMO OOOCHOBAaTh BEIOOP
TEMBI, €€ aKTYalIbHOCTh, OUEPTHUTH OOIIACTh HCCIIEAOBAHMS, OOBEKT HCCIENOBAHHSA, OCHOBHEBIE
L[EJI M 3a{aYH HCCIIEIOBAaHISL

— (OCHOBHAS 4acTh COCTOHT M3 2-3 pasfelioB. B HHX pacKpeIBaeTCs CYTh HCCIIEAYEMOH
Ipo0IeMBl, TIPOBOMUTCSI 0030p MHPOBOH IIHTEpaTyphl H HCTOYHHKOB HMHTepHEeT IO IMpeaMeTy
HCCIIEAOBAHNSL, B KOTOPOM JAeTcCsd XapaKTepHCTHKaA CTEIeHH pa3paboTaHHOCTH IIPOOJIEMBI H
aBTOPCKAasl aHAIINTHYeCKas OIIEHKA OCHOBHBIX TEOPETHYECKHX IIOAXOJOB K €€ PEIICHHIO.
M3noxeHHe MarTepHalla He JOJDKHO OIpaHHMYMBATLCS JIHINL OITMCATENIbHBIM ITOAXOAOM K
PACKPBITHIO BBIOpaHHOH TeMBl. OHO TakXke [JOIDKHO COIEpKaTk COOCTBEHHOE BHJICHHE
paccMaTpHBAEMOI ITPOOIEMEI H H3TOKEHHE COOCTBEHHOH TOYKH 3PeHHS Ha BO3MOJKHEIE ITYTH
€€ PEIleHH.

— 3axmoueHHe (1-2 cTpaHmHIBI). B 3aKIrOYeHHH KPaTKO H3IIAraloTCs JOCTHTHYTHIE ITPH
H3YUYEHHH ITPOOIIEeMEI LIETIH, IIEPCIIEKTHBEL Pa3BHTH S HCCIIELYEMOIO BOIIPOCa

— CIHCOK HCITOJIb30BAaHHOH IIHTepaTypbl (He MeHbIne 10 HCTOYHHKOB), B al()aBHTHOM

nmopsake, OQOPMIEHHBIII B COOTBETCTBHH C IIPHHATBIMH IIpaBHIIaMH. B CIIHCOK
HCIIOIb30BAHHON JIHTEPaTYphl PeKOMEHJYeTCS BKIIOYaTh PadOTBl OTEYECTBEHHBIX H
3apyOe’KHBIX aBTOPOB, B TOM YHCJIE CTAaThH, OITYOIIMKOBaHHBIE B HAYYHBIX KYpPHalIaX B TEYEHHE
MOCTIEHHX 3-X JIeT H CCBIIKH Ha pecypchl ceTH MHTepHeT.

— IlpumoxeHue (IIpH HeOOXOIHMOCTH).

Tpeboeaniia x oghopmneniio:

— TEKCT C OJHOH CTOPOHEI JIHCTA,

— 1mpudT Times New Roman;

— Kerab mpudTa 14;

— MEKCTPOYHOE pacCTosSHHeE 1,5,

— TIONSL CBEPXY 2,5 CM, CHH3Y — 2,5 CM, ClIeBa - 3 CM, cItpaBa 1,5 cM;
— pedepar gomxeH OBITh ITpeACTaBIIEH B COPOIIIOPOBAHHOM BHJIE.

llopadok zawpumul doxnaoa:

Ha zamry mokimaza OTBOIHTCS 5-7 MHHYT BPeMEHH, B XOJE KOTOPOro CTYAEHT JOIDKEH
I0Ka3aThk CBOOOJHOE BIaJcHHEe MaTepHaIOM II0 3asBIeHHOH Teme. [IpH 3ammre mpokiana
IIPHBETCTBYETC S HCITONB30BaAHIE MYIIbTHMEIHA-TIIPE3eHT Al .

Jlokmmagx OIIEHHMBAeTCA IO CIEAVIOIMHMM KPHTEPHSM:. COOTIOfcHHEe TpeOOoBaHII K €ro
o(popmMIIEHHTO, HEOOXOAHMOCTS H JOCTaTOYHOCTh IS PACKPHITHSI TeMEI ITPHBEJIEHHOH B TEKCTE
TOKJIaJa HH(QOPMAILIHH, YMEHHE CTYIeHTa CBOOOJHO H3lIaraTh OCHOBHBIE HJEH, OTpPaKeHHEIE B
IOKIIaJle, CITOCOOHOCTh CTVYAEHTA IOHSITH CYTh 3aJlaBacMBIX ITPEIOJaBaTelIeM H COKYPCHHKAMI
BOITPOCOB H C() OPMYJIIHPOBATh TOUHBIE OTBETHI HA HHUX.

Kpumepit oyenxu:

Oyernxa «omauyno» BBICTABIISETCS CTYACHTY, €CIH B JOKIAJE CTYIEHT HCUEPIILIBAIOIIIE,
IIOCIIEIOBATEIIFHO, YETKO H JIOTHYECKH CTPOHHO HM3JIaracT MaTepHall, CBOOOIHO CIIPABIISETCS C
3aJjayaMH, BOIIPOCAMH H APYTHMMHM BHIAMH IIPHMEHEHHS 3HAHHI, HCIIOIL3YET JUIS HaIlMCaHHSI
JOKIaJa COBPeMEHHbIe Hay4YHBIe MaTepHalIbl, aHAM3HPYeT IIONYYEHHYIO HH(OPMAIHIO;,
ITPOSIBIISIET CAMOCTOSTEIIBHOCTD ITPH HAIMCAHIH JOKIIaa.

OIWHEWE diHE» BBICTABIIFACTCA CTVICH CCIIH KAYSCTBO BBRIIIOJIHCHIA JOKIIAO4
SANEKTPOHHOW Nogapchio YACHTY, A al

CepmnMOCTATRMHO BRECOKOS s LV ASHEFBEPIO 3HAET MaTePHAN, IPAMOTHO H II0 CYIIIECTBY H3IIaraeT ero,
Branendde JIONYCKesT OVIIECPROHMIBEX HETOUHOCTEH B OTBETE Ha BOITPOCHI I10 TEME JOKIAJa.
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CepTudugar: 3
Bnapene c!

Oyenxa «yooeiemeopuniensHoy BBICTABILIETCS CTYIEHTY, €CIIH MaTepHal JOoKiIana
M3JIaraeTcs YaCTHYHO, HO ITPOOENbl HE HOCAT CYIINECTBEHHOIO XapakTepa, CTYAEHT JOIYCKaeT
HETOYHOCTH H OINHOKH ITPH 3aIllHTe JOKIIaja, JaeT HeJOCTaTOYHO ITPaBIIbHEIE (DOPMYIHPOBKH,
HaOIIOMAFOTCSI HAPYIIIEHIS JIOTHYECKOH ITOCIeOBATEIBHOCTH B H3JI0KEHHH MaTepHaa.

Oyenxa «Heyoo681emeopunenbHoy BBICTABISECTCA CTYIEHTY, €CIIH OH HE ITIOJr OTOBHII
TOKJIad IJIH JOIIYCTII CVYINECTBEHHBIE OIMMOKH. CTYAEHT HEYBEPEHHO H3lIaracT MaTepHall
IOKJ1a/1a, He OTBEYAET Ha BOIIPOCHI IIPEITOAaBaTENIS.

Onticanie uKanvl oyjeHUBAHLS

MakcHMaIbHO BO3MOJKHBEIN OallT 3a BECh TEKVIIHH KOHTPOIL VCTAHABIMBAETCS PaBHEIM
55. Teky1ee KOHTPOJIbHOE MEPOIIPHATHE CUHTAETCS CIAHHBIM, €CIIH CTYICHT ITOIYYIUI 33 HETO
He MeHee 00% OT YCTaHOBJIEHHOI'O JJIS ATOr0 KOHTPOJIS MaKCHMAJIbHOIO Oajuia. PEHTHHIOBBIH
Oarl1, BEICTABIIIEMBIN CTYAEHTY 3a TEKYIIee KOHTPOIBHOE MEPOIIPHATHE, CAAHHOE CTYIEHTOM B
YCTAHOBJIEHHBIE TPa(PHKOM KOHTPOJIbHEIX MEPOIIPHSTHI CPOKH, OIpelelsieTcs CleIyFOIHM
0o0pazoM:

Y poBeHE BHITIOIHEHHI KOHTPOIBHOIO 3aaHHd | PeilTHHT OBELT Oamwt (B % OT MAaKCHMAIBHOTO Oania
32 KOHTPOIBFHOE 3a/IaHHeE )
OTIHYHEI 100
X OP O 30
Y TOBIETBOPHTENE HEIH 60
HeyaoBIeTBOPHTEID HBII 0

Tembl 3cce (pedpepaToB, JOKJIAA0B, COOOIIEHHH)

ba3oBbIA YPOBEHDb

Tema 1. KoHnenryajabHble H HH(pOPMAIIHOHHBIE MOJe/IH HHHOBAIIMOHHBIX MPOEKT 0B
1. @opManH30BaHHEIE MOIEIH 3HAHHI

2.  MeTtombl HASHTHQHKAIIHHA H KIIacCH(QHKAI[HH 00bEKTOB.

3.  Mogemi HHHOBAI[HOHHEIX ITPOEKTOB

4. HWHTeHCHOHAI H 3KCTEHCHOHA MOJIEIH ITPOEKTa
Tema 2. OHTO/IOrHYECKHE MOJeJTH HH(POPMAIHOHHBIX CHCTEM

5. TexHomoruu pa3zpadoTKH OHTOIOrHYE CKOH MOJIEITH

0. JlexoMITO3MIHS H HAEHTH(QHKAIT 00beKTa MOJEIIHPOBAHI

7. CTpyKTypa OHTOIOI'HYECKOH MOJEIIH
Tema 3. OHTO/IOTHA NIPEACTABJICHNA JAHHBIX H 3 HAHUHA B HHHOBAIMOHHBIX PellleHHAX
8. MeToasl mpeacTaBIeHNI JaHHBIX H 3HAHHII.

9. CrIpyKrypa IIpeacTaBIeHNS JaHHBIX H 3HAHIH.

10. Mogemi rpeacTaBiIeHH s JaHHBIX H 3HAHHII.

11. MeHTambHBIe JHATPAMMEL B paboTe CO 3SHAHHSMI
Tema 4. CemanTHYecKkoe MOIeJIHPOBAHNE JAHHBIX H 3HAHHH B T€XHOJIOr HAX 00/IbIIHX
JAHHBIX

12. QopManu3aisa KOHIEITTYAIbHOH MOJIEIIH.

13. PensiiioHHOe IMpeacTaBICHHE JTaHHEBIX.

14. CeMaHTHYECKHE TEXHOJIOTHH.

15. CeMaHTHUYECKOE MOJEITHPOBAHHE JAHHEIX H 3HAHHH B TEXHOIOTH X OONBIIMHMX JAHHBIX
Tema 5. HagpacTpykTypa NpoeKTHPOBAHHSA HHHOBAIIHOHHBIX HH/KEHEPHBIX pellleHHH
16. TexHOMornu Hay4YHbIX HCCIIEA0BAHIH.

7. MeTQBigSkeR S PRGIEIEHNE HaYIHBIX HCCIIEJOBAHHIL

18. I/IH Wﬁgﬁt&@mn OBaHHS HHHOBAIHOHHBIX HHKEHEPHBIX PEIeHHH
: ESABBBO52205E7 AE*]DDEDD 43E
EM@ CIPYMEHIATLHOE 0 OecIieueHIe OHTOIOr HIECKOTO MOJeJTHPOBAHUSA

HH(l)ﬂp MAIINOHHLIX CHCTEM

OeiicTe HTI'.:'!E-I'IQEH ; C%Wanuq Q%%E%gKGFG BBIBO/JI4.
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20. PemaxTtop oHTOJOTHH Protege.
21. IlporpamMHbIe NMPOAYKTHI Kiacca Triple store.
22. IlporpammvHasa peamzanmsa SPARQL-uHTepdeiica
Tema 7. Texnomormm RDF n OWL
23. PemaxTopsl, BU3YAJIM3aTOPEl H HHCTPYMEHTEI JIOTHYECKOI'O BBIBOJA.
24. Texuomornu RDF/RDFS/OWL.
25. @opmMar npeacraBiieHHI JaHHEIX RDEF/ XML
Tema 8. IIppMeHeHnHe OHT OJIOrHYECKHX MoJdeJIeH HHHOBAIHOHHBIX IIPOAYKT OB
26. CHCTEMSBI ITOAAEPKKH ITPHHSITHS PEIICHH.
27. DKCIIEPTHBIE CHCTEMEI.
28. basbl 3HAHHII.
29. XpaHHHIna 3HaHHIL.
30. CHcTeMBI OOIBIINX JTaHHBIX.
I1oBBINIEHHBLIA YPOBEHDb
Tema 1. KonnenryaJbHble H HHPpOPMANHOHHBIE MOJe/IH HHHOBAIIHOHHBIX IIPOEKTOB
31. Moaenu gaHHBIX U 3HAHHI
32. AITOpHTMEI KIacCH(HKAIIHH H KIIacTepPH3aI[HH.
33. MogenHpoBaHie CEMaHTHYECKHX CTPYKTYP
34. @opMaiM3aiHg JaHHBIX
Tema 2. OHTOIOrHYeCKHe MoAe M HHPOPMANHOHHBIX CHCTEM
35. TexHOoIOorHH IMPOEeKTHPOBAHHS OHTOIOTHYECKOH MOJIEITH
36. JIeKOMITO3HIIHS CIIOKHOH CHCTEMBI
37. CTpYKTYPHBIH aHAJIM3 OHTOJIOTHYECKOH MOJIEIH
Tema 3. OHTOJIOr M NIpeACTABICHHAA JAHHBIX H 3 HAHAH B HHHOBAIIHOHHBIX pPelIeHH X
38. MeTtoapl (hopMaTH3aLMH JaHHBIX H 3HAHHH.
39. ArmropHTMEI 00paOOTKH JAaHHBIX H 3HAHHI.
40. Mogenn XpaHeHH I JaHHBIX H 3HAHHIL.
41. MeHTalbHbIE TEXHHKH JJI HHHOBAI[HOHHEBIX IIPOEKTOB
Tema 4. CemaHTHYeCKO€E MOAEeIMPOBAHNE JAHHBIX H 3HAHHH B TEXHOJIOTHSX 00JILINNX
JAHHBIX
42. TexHomnorusa od0padboTKH OONIBINMMX JAaHHBIX.
43. IlpencraBieHHe He()OpMaTH30BAaHHBIX JaHHBIX.
44. CeMaHTHYECKHI aHAJIH3 HH(POpPMAIHH.
45. Mogenu big data
Tema S. HHpacTpyYKTYpPa NPOEKTHPOBAHUA HHHOBAIIHOHHLIX HH/KEHEPHBIX pellleHHH
46. TexXHOIOIrHH BH3YaIH3al[HH HHKEHEPHBIX PEIlle HHH
47. MeTomoJIorus aHajIM3a H CHHTE3a CIIOKHBIX CHCTEM
48. MHppacTpyKTypa HHXEHEPHBIX PEIeHHH
Tema 6. HHCTpYMeHT AIbHOE 0DecnieYeHHe OHTOJIOTHIeCKOro MOAeTHPOBAHH A
HH(POPMANHOHHBLIX CHCTEM
49. MarnmHa Java.
50. PemakTops OHTOJIOTHIT
51. Tpurrepsl H COOBITHSA B aJITOPHTMH3AL[HH
52. llporpaMmHas peanusaifisa CIOXKHBIX aITOPHTMOB
Tema 7. Texnoaorua RDF m OWL
53. MHCTPYMEHTEI JIOTHYECKOIO BBIBO/IA.
54. TexHomormn OWL.
55. @opmMar IpeacTaBlIeHHS JaHHBIX XML
Tema 8. ﬂ%ﬁ;ﬁ%ﬁ%@ﬂumqemnx Mo/aeJ1el HHHOBAIHOHHLIX NPOAYKTOB

Ceprnid©:. HPIDETI RS AN HSIE CEPBIIORI43E
PreneneRy  BasA Shatiit SECHEPTHGI creTeMsbl.

58. MailmHa BEIBOAA 3KCIIEPTHOH CHCTEMEI.
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59. Data 1ieHTpHI.
60. CemaHTHYeCKHI aHamH3 big data

4.5. Memoouueckiie pexomeHOayii NO NOO20NOBKE K 3A4enam

[Iporeaypa 3ayera Kak OTJAEIIBHOE KOHTPOIIEHOE MEPOITPHATHE HE IIPOBOIHTCSL, OLICHIBAHHE
3HAHMIT 00yYarOIEerocs IMPOHCXOIHT IO pe3yiIbTaTaM TEKYIIETO KOHTPOIIS.
3a4yeT BBICTABRIISETCS IO pe3yibTaraM paloTEl B CEMECTpPe, IPH clauye BCeX KOHTPOIBHBIX
TOYEK, IPeAYCMOTPEHHBIX TEKVIIMM KOHTPOJIEM VCIIEBAEMOCTH. ECIM 0 HToraMm cemecrpa
oOy4aronmucsa uMeeT or 33 mo 60 OGawioB, eMy CTAaBHTCS OTMETKA «3auyTeHO». OOy4YaroIeMycCs,
HMEIOINEMY IT0 HTOraM ceMecTpa MeHee 33 OajUIoB, CTABHTCS OTMETKA «HE 3aUTEHOY.

Konuuecmeo 6annoe 3a 3auem (S3au) npu pazmiuHvix petimiinzoeulx bannax
1O OUCYUNIILIHE O Pe3VibManam pabonivl € cemecnipe

PeliTHHIOBBIN 02171 M0 qUCITHILTHHE KoymyecTBo 0a/L10B 32 3a4eT (S3a1)
110 pe3yJIbTAaTaM padoThbl B ceMectpe (Rcem)
S0 < Rcem <60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

KoHTpo/1b caMocTOATEIbHOH PadOThI CTYAEHTOB

KGHTPOJ]L CaMOCTOSTEeIIbHOH pﬂﬁDTLI ITPOBOJAHTCA IIPCIIOAABATCIICEM B a4y JIHTOPHIH.

HPEI[}"GMD'IPEI{BI CIICAYIOIHNE BHABI KOHTPOIILA CG@ECE,I[GEEIHIIE: OLICHKA BBITTOJIHCHIA
HOKIIadd H €I'0 ITPE3CHTallHH.

[TompoOHBIe KpHTEepHH OLIEHHBAHHS KOMIIETEHIIHH IIpHBeJeHbI B (DOHJEe OIleHOYHBIX
CPeJCTB JJII ITPOBEJIeHHS TEKYIIEH H IIPOMEKYTOYHOH aTTeCcTallHH.

Cnucok JiMTeparypsl 41 BbinoJtHeHnsa CPC

IlepeyeHb OCHOBHOM JIMTEPATYPDI
bapeimesa A.B., banmama K.B., I'onmos P.C., Ilepemepses M.M. MHHOBaImu: YueOHoe

nmocobue / Iloxm obmr. pex. m.n.H., mpod. A.B. bapreimesoii. — 2-e m3x. — M.: H3maTembcko-
TOproeas Kopriopamus «Jlammkos 1 K », 2018.

IlepevyeHb JOMOJHMTE/ILHOM JIMTEPATYPhI
MHHoBanmoHHBIN MeHeXMeHT . Kypc nekimii / FO.H. Kymakos, T.C. Memepskopa ;

M-Bo oOpazoraHus H HayKH Pocc.@Degepanm, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
IlepeueHnb YUeOHO-MeTOAMIECKOr0 00ecIIeYeHHA CAMOCT 0ATEILHOM padoThl 00YIAKOIIMXCH
0 JHCIHHILIHHE

1. MeTommyeckHe YKA3daHIA 110 OPIraHH34IlHH CaMOCTOAT eJIbHOH pﬂﬁDTBI CTYJICHTOB
IO JHUCIIHITIIIHE <« I/IH}I{EHEPI{BIE KeHCEI. OT ITPAaKTHYCECKHX 3441 K HHHOBAITHOHHBIM PCIICHIAMY) .
2. MeTtomiueckue VKd3aHHA K  IIPaKTHHUCCKIIM  3aHATIIM 110 JHCIHIIJIOIHE

« HKeHepHEBIE KEHCHI: OT IIPAKTHYECKHX 3aJa4 K HHHOBAI[HOHHBIM PEIIIEHH SIM).
Ilepeyenn pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHHKAIIHOHHON ceTH <«IIHTepHeT»,

He00 X0 MM AR FCREROSH NS THCINILINHbI

131 HWWH%EBDI% -, JIOpTall BHEIIHESKOHOMIYECKOi] HH( OpMALIHH.

Ceptudomkatr: 2C0000043ESABBBO9522050E7BAS _
Bnapeney; e E@M@M@emmeqﬁﬁ CHCTCMBL.
2. http://biblioclub.rv/ - YrnBepcurerckas oundnmnoreka ONLINE.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
42



3. http://www .1prbookshop.rv/ - SnexkrpoHHas OHOMHOTEYHAS CHCTEMA.
4. https://ehibrary.ru — Hay4Has 31eKTpoHHas OHOMHOTEeKa
[TpodeccnoHambHBIE 6a3bl JaHHBIX

5. hitp://economy.gov.ru -
Pa3BHTH

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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