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BBEJEHUE

B MeTOOMYeCKHMX  VKa3aHHSIX  COAep’KaTcs  MaTepHalbl, HeOOXOAHMEBIE IS
CaMOCTOSTEIFHOH ITOATOTOBKH CTYIEHTOB K BBINIOIHEHHIO ITPAKTHYECKHX padoT. B orHcaHHe
ITPpaKTHYeCKHX PalboT BKIIOUEHBI II€b paloThl, TOPSAOK €€ BBIOIONIHEHHS, PacCMOTPEHBI
TEOPETHYECKHE BOIIPOCHL, CBSA3aHHBIE C pealr3alHel IIOCTABIIEHHBIX 3aJad, IIPHBEIcHA
HeoOXoanMas JIMTepaTypa.

MeToamueckie yKa3aHHSI ITOCBAINEHBI KYPCY «HKeHepHBIE KEIHCHI. OT ITPaKTHYECKIX
3a/1a4 K HHHOBAIHMOHHBIM PeEIIeHH M. OXHOH H3 CIIOKHEHIIHX 3aJa4 B U1 -oTpacinn sBiserca
CErOHS OpraHH3aIlMs B3aHMOJEHCTBHSA HH(OPMALMOHHBIX CHCTEM, HCITOIB3YIOIIHXCS ITPH
CO3JJAaHHH H SKCIUIyaTallid KPYIHBIX IIPOMBIIIUIEHHEIX OOBEKTOB (He(TSIHBIX ILIAaT(OPM,
AIEKTPOCTAHIHI, XHMHYECKHX ITPOH3BOACTB, (papMalleBTHYECKHX MPEANpPHITHI H T.01.). B X
KH3HEHHOM  IMKJIE 3aHSTO MHOXKECTBO OpraHM3al[Hi: ITPOSKTHPOBINHKH, CTPOHTENH,
ITOCTABIIHKH OOOPYAOBAaHMS, CIIYKOBI SKCIUIyaTalMM M T. ., KaXJasd HX KOTOPBIX OOBIYHO
HCITOJIb3YET CBOM HaOOp KOMIThFOTE PHBIX CHCTEM H CBOH (pOPMATHI JaHHBIX.

[To manaeiM NIST (HarpioHaJIbHBIM HHCTHTYT CTaHAApTH3alMH H TexHoiaoruid CIIIA),
peleHHe TIpoOIIEM  B3aHMOEHCTBHSA PasHOPOAHBIX KOMITBIOTEPHEIX CHCTEM ITOMOJKET
HHAYCTPHH KPYIIHBIX KAITHTAJIBHBEIX IIPOEKTOB TOIMBKO B CIIIA »KOHOMHTE 40 16 MIpA. A0 B
roj. Bo3sMOKXHOCTE JOCTYIIA M aHalM3a IS ITONMHBIX JAHHBIX KH3HEHHOIO IMKIIA CIOKHOIO
HHKEHEPHOI 0 00BeKTa cTalla CeroJHs 00sS3aTellbHBIM YCIOBHEM 3(p()eKTHBHOI'O YIIPAaBIEHHS €r0
ITPOEKTHPOBAHNEM M S3KCIUIVaTallHeH. OTY 3aJayy Has3bIBaIOT II0-Pa3HOMY. CO3MaHHE E€IHHOIO
HH(OPMAIITHOHHOTO ITPOCTPAHCTRA JKH3HEHHOI O ITHKIIA, CO3JaHHe I[H(POBOI MOJIEIH H T. II.

BOIBIIIMHCTRO pa3paboTYHKOB HHKEHEPHBIX HH () OpMAaIHOHHBIX CHCTEM
(CAD/CAM/CAE/PLM) HCITONB3YIOT KIaccHYecKHe O0OBeKTHBIEe MOJEIH JaHHBIX H Oolee HIH
MEHEE CTaHAApTHBIE PEJLIMOHHBIE 0a3bl JaHHBIX, OJHAKO MHOTOJIETHHE IIONBITKH HX
00Bbe IMHEHN S Ha €IMHOH TUIaT(OpMe ITOKa YTO He yAAIHMCh. OTYAaCTH IIPHYHHY TAaKOr'o ITPOBaja
MO’KHO OOHapyKHTh B OCHOBAaX KJIaCcCHYECKOH PeJIIHOHHOH TEOPHH MOJEIIHPOBAHNS JaHHBIX —
B JKECTKHX TIpPaHHIAX MeXAY CYIMHOCTSMH, arpuOyraMH H CBI3SMH. [IpH oO0beaHHeHHH
MHOJKECTBA PEISIHOHHBIX 0a3 JaHHBIX OT PasHBIX IIPOM3BOMAHUTEIICH, Ja eIl M IMPHHAIJIeKAIIIX
Pa3HBIM X035€BaM, BBISCHSIETCS, YTO BCE OHH ITPHHIMAJIN Pa3HbIE PEIleHIs IIPH MOIEITHPOBAHHH
OCHOBHBIX ITOHSATHI ITPEAMETHON OOIIACTH. 3a4acTyVIO OIJHO M TO K€ HHKEHEPHOE TIOHSTHE B
OXHON 0aze JaHHBIX OVIET COOTBETCTBOBATH MMEHH TaOIMIIBI, B IPYIoH Oasze — COIEeP KaHHIO
STYEHKH TAOIIHIIBL, 4 B TPEThEH — HMEHH CTOJIONA TaOIHIIEI.

Kpome Toro, MH;KeHepHBIe HaHHBIE COJIep’KaT KpaiHe PazHOPOJHYIO HH(OPMAIHIO 00
OJHHX H TeX K€ OOBEKTaX, B OTIIHMYHE OT «YIPAaBIEHYECKHX» HIH (DHHAHCOBBIX JaHHBIX.
JlaHHBIE O PpasHBIX Vy3lIaX H IIOACHCTEMAX IIPOMBIINIEHHOIO OOBEKTa (TpyOOITpOBOAX,
BIEKTPOOOOPYIOBAHHH, CTPOHTEIBHBIX KOHCTPYKIFSIX H T.II.) HMEKOT ITPHHIHITHAILHO
Pa3IHYHYIO CTPYKTYPY, a B HEIIPEPhIBHOM ITPOH3BOACTBE (HE(PTEeXHMIS, 3IeKTPOCTAHITHH H T.1.)
CYVIIIECTBYIOT COTHH TIIOJCHCTEM H THICSYH Tpyrmr oOopyaoBaHHs. JlaHHBIE O HAacoce B
HH)KEHEPHBIX HH()OPMAIIHOHHBIX CHCTEMAaxX BKIIIOYAOT cBeJeHHSI H3 cucTeM ERP m EAM,
cucteM PLM, CAIIP, a Takxe HH)OPMAIIHIO O €TI0 MPOeKTHBIX TeXHOJIOTHUYECKHX pekiMax, 3D-
KOMITOHOBKE, HCTOPHH 3aMEPOB C €r0 JaTYHKOB, HHTEPAKTHBHBIE PYKOBOJICTBA IT0 MOHTAXY H
OOCIyKHBaHHIO H MHOroe japyroe. Hacoc mHmMmeeT (QYHKIHOHAIbHBIH KOJX B IIPOEKTHOMH
nokymeHTal B cHcTtemMaX CAIIP um npuobperaer 8 EAM cepHHHBIH HOMep, OyAy4YH
yCTAaHOBJIIEHHEIM Ha 0O0bekTe. HMmxkeHepHas wHpopmammsa (OpPMHPYETCS B  KaTallore
rmpomspoaurens, B CAIIP mig TelmoTeXHHYECKHMX H SIeKTPHYECKHUX CIIEIHAIBHOCTEH, B
CHCTEMaX ITPOEKTHOI'O YITPaBJIEHHS, YITPABIEHHS CTPOHTEIHLCTBOM (4D -IIpOoeKTHPOBAHH), H T.I1.

Ecim KaXayio H3 HHXKEHEPHBIX CYINHOCTEH OIMMCHIBATh PEISIHMOHHONH TaOIHI[eH, TO
YHCIIO T%@%ﬁgﬁ%ﬁmwm COCTABHT HECKOJIBLKO THICTY. [IpH 3TOM BO3HHKAIOT ITPOOIIEMBI

Cepruc @BICTROAEHOTRHSAETIPHE (POPMYIIIPOBAHII OO0IEro 3alpoca K HEeCKONIbKHM 0a3aM JaHHBIX, B
BnanengoT oPRIX O RAK "OFNEUESHH BEIIIIe, MOITTH OBITh IIPHHATH ITPHHI[HITHAILHO PasHBIe PeIleHHT IO

Nencteutened: ¢ 19.08.2022 no 19.08.2023



ITOBOAY OOBEKTOB H aTPHOYTOB IPEeAMETHOM OOIACTH, IIH II0 ITOBOAY OTPakKeHHS H3MeHEHIH I
OOBEKTOB BO BPEMEHH.

Pemenne mpoGreM HHTerpalii HHKEHEPHBIX MJAaHHBIX OKas3aloch ropasfo yAoOHee
OPraHM30BHIBATh B PaMKaX CEMAHTHYECKOrO ITOAXO0Ja K MOJIEIIMPOBAaHHIO JaHHBIX. B pamkax
ATOr0 MOAX0Ja HH(POPMALHS ITPEIOCTABRIISIETCS B BHJIE COBOKYITHOCTH CBSI3aHHBIX OTHOIIIEHH SIMH
CyOBEKTOB H 00BeKTOB (rpacda), a He B BHJE IIPHBHIYHBIX TalOmmil. Pacrmpsercsa cdepa
HCIIONB30BAHHS  JJI1 HHJKEHEPHBIX  JAaHHBIX Haubojiee  pacIpoOCTPaHEHHOTO  TaKOIo
nipeacraBiieHHsI — ctaHgapTra RDF (Resource Description Framework).

DOTO JaéT BO3MOJKHOCTE 3(P(eKTHBHO "CKIaAbIBaTh" B OAHY CTPYKTYPY JaHHBIE H3
Pa3HBIX HCTOYHHKOB. ['padoBas cTpykTypa Hanoonee yaoOHa JJIsI ITPeICTaBRIEHI Pa3HOPOIHOM
HHKEHEPHOH HH(pOPMAIHH, TpeOyIoeH ITOCTOSHHOIO Pa3BHTHS H YCIOKHEHHSI MOJIEIH JaHHBIX
Ha ITPOTSDKEHHH BCEro JKH3HEHHOro IMKJa. MH(opmaimsg B ceMaHTHYeCKOH (POpMe JIerko
IIOMOIHIETCS M PACIIHPSCTCS IIPH TIOSBIIEHHH HOBBIX HCTOYHHKOB, 03 HeoOXOMHMOCTH
(yHIaMeHTAalbHOH TIepepalOTKH CHCTeMBI XpaHEHHS, KaK B cily4dae Oa3 JJaHHBIX.
CeMaHTHYeCKHE CTaHJApPTHl IIOJJIEPKHBAOT THOKHE H pacIIHpsIeMble HH()OPMAIHOHHEIE
MOJIEIIH, T.e. TIIO3BOISIEOT OOBEAMHSATH II0 Mepe HeOOXOAHMMOCTH M HHXKEHEPHYIO, H
HOPMATHBHYIO, H TreorpapHyecKyro, H (PHHAHCOBYK HH(QOpMAaIHIO, Oe3 OCTaHOBOK Ha
nepepaloTKy HMH(POPMAIHOHHOH MOJEIH IIpH KaKaoM pacimHpeHHH. DopMbl H OOBEMEI
oOpabaThIBaeMBIX JAHHBIX MOI'YT YTOYHSTHCS IO MEpPEe Pa3BHTHSA TpeOOBAaHHH K HH(OPMAIIHH H
pocTa IMTOHHMAaHHA MTOTPeOHOCTEH YYaCTHHKOB KH3HEHHOI O I[HKIIA.

1. HEJIb 1 3AJIAYHM OCBOEHMHWA JUCIIUIIJINHBI

[{enmpr0 OCBOEHHMS MUCIIMIUIHHBEL «WHXKeHEpHBIE KEHCH: OT ITPaKTHUYeCKHMX 3aJayd K
HHHOBAIIHOHHBIM PelIeHISIMY SBISeTcS (popMHpoBaHHE HaOoOpa YHHBepPCaJIbHBIX KOMIIETEHI[HI
Oyayimero OakanaBpa IIO HalpaBIeHHIO IIOATOTOBKH 13.03.02 DOneKTpo3HepreTHKa H
3JIEKTPOTEXHHKA.

3amayll OCBOEHHMS JUCILIMILIMHEL. H3YYEeHHEe METOJOIOIHH ITPOEKTHPOBAHNIS HHHOBAIHOH -
HBIX PEIIEHHI, TIOITYYEHHE HAaBBIKOB ITPHMEHEHHS HHHOBAI[HOHHBIX ITPAKTHK B OOIMACTH HHXKE-
HEPHBIX PelIeHHH ITpaKTHYe CKHX 3a1a4 ITpodecCHOHAIbHOH JeSTelIbHOCTH.

2. OBOPY/JIOBAHHE U MATEPHAJIBI

ATlImapaTHBIE CPELCTRA. TIEPCOHAIbHBIN KOMIILIOTED,

[Iporpammueie cpeactea: OC MS Windows; MS Visual Studio, MS Office.

YueOHBIH KiIacc oOcHameH IBM-cOBMeCTHMBIMH KOMITBIOTEPAMH, OOBEJHHEHHBIMH B
JIOKAJIBbHVIO ceTh. JIOKaIbHasa ceTh YueOHOro Kilacca HMEeT ITOCTOSHHBIN JOCTYII K ceTH Internet
II0 BBIACIIEHHON JMHHH. I IpoBeAcHHS I1a0oparopHBIX pador HeOOXOJAHMO CIIEAVIOIIEE
IIporpaMMHOe o0ecIieueHHe: oIepalioHHasd cucTeMa M S Windows, makeT o(pHCHBIX ITpOrpaMM
MS Office, maxetr MS Visual Studio.

3.HAUMEHOBAHHUE IPAKTHYECKHUX 3AHATHH

Ne Temsl | HanmeHOBaHHE TEM JUCIHIUIMHEL, HX Kparkoe | OOBEM 4acOB M3 HUX
JTHCITHIIII COJZlep KaHHe IIpaKTHYECKas
HHBI IIOJITOTOBKA,
JacoB
1 RoKyMEeRACh COHIIETITY allb HBIE H 3

SNEKTPOHHOW NOANWUChIO
CeprucbukhT:  2C0000043EPAH PMAHIEHEREHS M AC I HHHOBAI[HOHHBIX
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DopMaIH30BaHHEIE MOJEIIH 3HAHIIH.
Crpykrypa nHpopMarri. UHTeHCHOHA H
HKCTeHCHOHAaIl. OOBeKTHI H KIIacChl OOBEKTOB.
MeToasl HIeHTH(PHKAIHH H KIacCH(MHKAIH
00BEKTOB.

Tema 2. OHTOIIOTHYECKHE MOJEITH
HH(]POPMaIIHOHHBIX CHCTEM

[Iporiecc co3manis OHTOJIOTHYECKOH MOJEIH.
JlexoMITO3HITHS H HAeHTH(PHKAITH I 00beKTa.
Kmaccudukaipis 1 ormicaHne CBOHCTB 00BEKTA.
OnpeaeneHns sSHaueHHSI CBSI3eH 00BEKTa C

IPYTHMH OOBEeKTaMH.

Tema 3. OHTOIOIHS IIPEACTABIIEHHS JaHHBIX H
3HAHHIl B HHHOBALHOHHBIX PEIIEHH X

MeToapl mpeIcTaBIeHN S JaHHBIX H 3HAHHI.
CTpyKTypa NpeAcTaBIeHHI JaHHBIX H 3HAHHII.
Mogenu mpeicTaBiIeHHS JaHHBIX H 3HAHHH.

TeMma 4. CeMaHTHYECKOE MOJETHPOBAHHE
NAaHHBIX H 3HAHHIL B TEXHOIOTHIX OONBIIIX

JAHHBIX

DopManTH3aIH I KOHIIEIITYaIbHOH MOJISTTH.
PensmimoHHOe ITpejicTaBlIeHHE JaHHBIX.
CeMaHTHYeCKHe TeXHOIOrHH. CeMaHTHUYecKasd
nmayTHHa. CeMaHTHYECKOe MOJIEITHPOBaHHE
IAHHBIX M 3HAHHII B TEXHOIOIHSIX OOIBIIIIX
IAHHBIX

Tema 5. UH(ppacTpyKTypa IIPOeKTHPOBaHHI
HHHOBAILTHOHHBIX HHKEHEPHBIX PEIeHHIT

TeXHOIMOrHH HayYHBIX HCCIIETOBAHHII.
MHppacTpyKTypa HAYUHBIX HCCIeJOBAHHIA.
MeToaHuyeckoe o0eclieyeHHe HCCIIeJOBAHIH.

HMHppacTpykTypa IpoeKTHPOBaHHS
HHHOBAIHOHHBIX HHKE HEPHBIX PEIEHHI

TeMma 6. MHCTpyMeHTalIbHOE O0ECIIEUEHHE
OHTOJIOTHYECKOI'0 MOJEIIMPOBAHI
HH()OPMAITHOHHBIX CHCTEM

MamniHa JOrHYecKOoro BhIBOJA. Pemakrop
oHTOJIOrHH Protege. IIporpaMMHEIE ITPOIYKTHI
Kjacca Trple store. IIporpammHas
peammzaiss SPARQL-uHTepdetica.

Ceptudmiki
Bnaneneu]

aT:  2C0000043E
]
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Tema 7. Texuonormt RDF u OWL

yﬁgﬁ%ﬁﬂp@gﬂ BH3YaIH3aTOPhl H HHCTPYMEHTEI
PorOrIECRoTee BEIBOJAa. RDFEF/RDFS/OWL.
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CHCTeMBI TIOAAEP/KKH ITPHHSITH S PEIIeHHII.
DOKCIIEPTHBIE CHCTEMBI. basbl 3HAHHH.
XpaHWHIIA 3HAaHHH. CHCTEMBI OOIIBIITHX
JTAHHBIX.

HT1oro 24

CTPYKTYPA H COAEP)KAHUE IIPAKTHYECKHUX 3AHATHI

IIpakTrHyeckas padora 1. KoHnenryaJjbHble H HHPOpMAIHOHHbIE MOIE/TH
HHHOBAIIHOHHBIX MPOEKTOB

Ileab padorbr PaspaboraTrs MOAEIb HHKEHEPHOTO IIPOEKTA.
OcHOBBI TEOpHH

JIOTIONMHUTENIbHBIE TIPEMMYINECTBA IIPH padoTe ¢ CeMaHTHYEeCKHMMH JaHHBIMH A&t
IIPHMEHEHHE OHTOJIOTHYECKHX CTAHAAPTOB, IMO3BOISIONIMX HE IPOCTO MOMY4YaTh HH()OPMAIIHIO
H3 pa3HBIX HCTOYHHKOB B OJHOM THOKOM H pacHIHpseMOM (opMaTe, HO H OJHHAKOBO €€
HHTEPIPETHPOBATh. [IpH OHTONOIMYEeCKOM MOJAESIHPOBAHHI JAaHHBIX B CEMAHTHUECKOM
IIPEJICTABIIEHUH HCIIOJIB3VIOTCS TIOHSTHS M OTHOIIEHHS M3 3apaHee COITIaCOBAHHOIO
(oMmpeAenéHHOro0 KaKHM-TO CTaHJapTOM) CIIHMCKa IIOHATHH H OTHOIIEHHH, OITHCHIBAIOIIETO
HEKOTOPYKD  IIPeAMETHYI)  OOIacTh  HHXKEHEPHOHM  cephl  (MEXaHHKY, S3IIEKTPHKY,
TeIJIOTHAPABIHNKY, CTPOHTEILCTBO, H T.1.). Hampumep, ogHH pa3 BBOAATCS ITOHATHSI "Hacoc',
"maBpiaeHNe" WM TIOAKIFOYEHHEe", M Jajlee VYHHBEPCAJbHBIE CCBUIKH Ha TakHe IIOHSITHSA
CTAaHJAPTHOIO CIIOBapA-Te3aypyca HCIIONB3YIOTCSA BCEMH CTOPOHAMH IS OIMCAHHS OOBEKTOB,
H3BIEKAEMBIX H3 pasHOOOpa3HBIX 0a3 JaHHBIX.

OHTOIIOTHYECKAS MOJENh JAaHHBIX SBISETCS COCTABHOH 4YaCThIO CaMHX JJaHHBIX —
IIOHATHS CTAaHJApPTHOIO CJIOBapsA-Te3aypyca (TaK HasbIBacMble 'CIIpaBOYHBIE JaHHEIE')
HCIIONb3YIOTCS JIIS OITHCAHHMS CMBICIIA H CIIOCOOOB HMCITOIB30BAaHHS JAaHHBIX ITPH 00paboTKe HX
KaK KOMIIbIOTEpaMH, TakK H JIXOAbMH. IIpH HeoOXOAMMOCTH YTOUYHHTH CMBICI ITOJIYUEHHBIX
IaHHBIX MOXKHO H3 3apaHee H3BECTHHIX HCTOYHHKOB (OHOIHOTEK CIIpaBOYHBIX JAHHBIX) H C
HCIIONb30BAHHEM TeX K€ CTAaHIAPTH3HPOBAHHBIX TEXHOJIOTHMH H HHCTPYMEHTOB, KOTOPHIE
HCIIONB3YIOTCS 11 OOMeHa JTaHHBIMIT

OCHOBaHHBEIE Ha OHTOJIOTHYECKOM MOJEIHPOBAHHH HHTETIPAI[HOHHBIE CEMaHTHYECKHE
MOJIENIH JUISI HMHXKEHEPHBIX OOBEKTOB paspadaThIBAlOTCS KaK Ha OTpacleBOM, TaK H Ha
MeKIYHAPOIHOM YpOBHe. COBpEMEHHBIE PEIIEHHS 110 MOJAEIIHPOBAHHIO JAaHHEIX JIETTIH B OCHOBY
HEUTPAJIILHON II0 OTHOIIEHHIO K OTHAEIBPHBIM HHKECHEPHBEIM CHCTEMAM MOJEIH JTAaHHBIX
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 "lIpoMBIIIDIEHHEIE aBTOMATH3HPOBAHHBIE CHCTEMBI M MHTEerparsa. HMHTerpaigsa JaHHbIX
’KH3HEHHOI'O IMKIIA JJIS NepepaOaThIBAIONINX ITPEAIIPHATHIL, BKIFOYas HE(TSHBIE H Ta30BEIE
IIPOM3BOACTBEHHEIE TIPEMTPHATHI").

OTOT CTaHAApT OMNPeleNseT HHKEHEPHYIO OHTOIOIHMIO — OCHOBHEIE THITHI OOBEKTOB H
OTHOINIEHHH, HCIIONb3YEMBIX IIPH ITpeJCTAaBIEHHH HHKEHEPHOH HH(}OPMAIHH, YIIOPSJLOYHBAET
TEPMHHOJIOTHIO, HCIIONIB3YEMYIO IS €€ OpraHM3al(ii, a TakKKe OIPeNelsseT IIPHHIIHUIIEL
pacIMpeHHs CTaHJapTHOH TEPMHHOJIOTHH Yepe3 MeXaHH3M (eJlepHpOBaHHBEIX OHOJIHOTEK
CITPABOYHBIX JAHHBIX. CErOMHS MHOTHE KPYITHBIE KOMITAHHH VKE IIEPEXOMAT Ha 3TOT CTaHIAPT:
xoMmmaHHH-wIeHBI Norweglan Oil Industry Association, umensl koHcopimiyma FIATECH,

}"I]HEﬁHﬂ%WTﬁﬂEI@ [ HHKHHHPHHIOBOI'O ITpOrpaMMHOI0O oOecIlledyeHHS, a TaKXke TakKHe
P .. JNEKTPOHHOW NOONWCHLIO b poTp .

Cepmn ROCCHHICKHE K QR PALEHEL - 36ak hdSs sePocatom» m OAO «PocHe(pTh», H3Yy4YaroT BOSMOKHOCTH €TI0
BrnanenggCITOMAYIOFAHI sfHa AnekcanapoeHa
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Peammsaims crangapra ISO 15926 B yacTH IIpeACTaBICHHS, XpaHEHHSI M JOCTVIIA K
JAaHHBIM OCHOBaHa Ha HCIIOIB30BAHHH CEMAHTHYECKHX CTaHAapToB KoHcoprmyma W3C: RDF,

OWL u SPARQL.
Hcronp3oBaHne CeMaHTHYECKHX M OHTOIOTHYECKHX CTAHAApPTOB ITOMOTacT HaIaJHUTh

OOMEH M COIIOCTABJIEHHE J[JaHHBIX, BBISBJICHHE KOJUIM3HI H COITIaCOBAaHHE IIPOTHBOPEYMH.
JlucimrumiHa paboTel ¢ JAaHHBIMH IIPH TaKOH CTaHAApTH3aIHM, SBISeTCS TOopa3fgo MeHee
OOpeMEHHTEIILHOH, YeM IIPH HHBIX TeXHOJIOIHYEeCKHX PEIIEHHIX, IIPeIyCMaTPHBAIOIIHX
YHH(HKAIIHIO TIIPpOrpaMMHBIX CPeJCTB H HHTepdeiicoB paboThl. IIpH mpemocTaBiIeHHH
CEMAHTHYECKHX JAaHHBIX BO3MOKEH BBIOOP MEXKAY COITIACOBAHHOH «OOIIEH» TEPMHHOIOIHEH
(OTpacieBOH OHTOJIOTHEH) M IIPHBBIYHBIMH OTJIEIIPHBIM YYaCTHHKAM HaOOpaMH IIOHSTHH H
ONMHUPAOIMMICI Ha HHX @(opMaMH OTUYETHOCTH. IIpM »TOM B YacTH TEPMHHOIOIHH,
TIpeJITHCAaHHOH (peJepaTbHBIMH HIIH MyHHIHITAIIbHBIMH HOPMaTHBaMH, KOHTPOIb HCITOIb3YeMbIX
TEPMHHOB MOXeT OBITh Tropasgo Oormee JKECTKHM, YeM B YacTH, He OXBaueHHOH
CTaHJapTH3allMe. KOHTPOIb MOXHO OVIEeT OpPraHM30BBIBATH HE TOJIBKO «ITIa3aMH», HO H C

HCIIONIb30BdHICM KOMIIBFOTCPOB.
B yactu KOMMYHHEKAITHH MCKIAY KOMIILIOTCPAMH CCMAHTHHUCCKHC H OHTOJIIOI'HYCCKIIC

JIaHHBIEe ITPHTOAHBI IS 00paOOTKH HMHCTPYMEHTAaMH Pa3HOH CTeleHH CIOKHOCTH, OT ITHPOKO
PacCIIPOCTPAHEHHBIX SIeKTPOHHBIX TaOIIHI[ JO CIENHATH3HPOBAHHBIX I'€OHH(OPMAIOHHBIX
CHCTEM, CHCTEM AaBTOMATH3aI[MH IIPOEKTHPOBAHMS HIH CHCTEM  HHBECTHIITHOHHOIO
IUTaHHPOBaHHS. (CeMaHTHYECKHe JaHHBIE C OHTOJIOTHYECKOH pPa3sMeTKOH MOIYT T'OTOBHTBCS

PasHEIMH IIPOIPaMMHBIMH  cpeJcTBaMH. OTKpBITBIe (pOpMAThl JAaHHBIX H30aBIISEOT  OT
He0oOXOJUMOCTH ITOIIb30BaThCS IIPOrpaMMHBEIM 00ecIleueHHEM TOJIBKO OT OJHOIO ITOCTABIIHKA.

ITocTanoBKa 33Ja4H K NpaKkTHYecKoi padore 1

1. U3yunTs npeaiiaracMelil TEOPETHUECKHHA MaTEPHAII.
2. Paszpaborark MOJIe/Ih HHXKEHEPHOI'O ITPOEKTa

3. CocTaBHTh HH(POPMAIHMOHHYIO MOJIeTh IIPOEKTa.

4. Opopmuts oT4eT. [IpegcTaBUTh OTYET AT 3aIHTHL

BapuaHT bl HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIpeAMEeTHOH OONacThI0 M KiIaccoM paspadaThIBacMOH
CHCTEMSBI pa3padboTaTh MOJEIh HHKEHEPHOIO IIPOEKTA.

Tabmma 1.2 — MHIuBHAYalIbHEIE 3aJaHH

No [IpeaMeTHas o0nacTh Kiacc cucteMsl
| CKman MRP

2 [ IpON3BOCTBEHHOE IIPEATIPHATHE ERP

3 Topropoe mpeaIpusarie CRM

2 ‘Toprosoe mpeaIpusarie SCM

3 ‘Topropoe nmpeaIpusarie B2C

6 IIopran B2B

7 CTPOHTEJIFHOE IIPEAIIPHSATHE MC yyeTa

8 BrIciiee yueGHOe 3aBejIeHIE HC yripaBieHH
9 HMHuppacTpykrypa npeaIpHaTis CIIIIP

10 | ArmmaparHas HHPpacTpyKTypa IIPeIIpHsITH DKCIIEPTHAS CHCTEMA

Cﬂ,[[Ep?RﬂHHE 0THETAa

Ilo BBOIOIIHEHHOH pﬂﬁGTE cocTaBiIsgeTca oT4eT. OTYeT BBIIOIHIETCS B JJIEKTPOHHOM

BHJIE. H%MM%HET? ITPOBOIHTCS 3aI[HTa IIPaKTHYECKOH padbOoTHI.

Ceprucpnkar:  2COQOPYEPABARYS AP AICFAMETRO 2 PA00Te JOKEH COCTOSATh H3 CIEAVIONMX CTPYKTYPHBIX
Bna,qenmh Uéﬁiyécﬁs_a TateAHa AnekcaHgpoBHa

- THT}"J]I:-HLIfI JIHCT,
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- BBOJIHAA YacTh,

- OCHOBHAS 4acTh;

- 3aKIIFOYeHHe (BBIBOJIBI).

BRomHas yacTh oTYeTa JOKHA BKIIIOYATh ITYHKTHI:

- YCIIOBHE 3aJ[a4H,

- TIOPSIIOK BBITIOTHEHHS.

- IPOrpaMMHO-aImIapaTHEIE CPeICTBA, HCIIOIb3YeMbIe IIPH BEITOTHEHHH PaGOTHI.

3ammmTa OTYeTa IIO0 3aKIIOYaeTcsl B IPedbSBICHHH IIPelofaBaTelll0 IOITyUYeHHBIX
pPe3yIIbTaToOB B BHJe (pailla H JeMOHCTPAI[HH ITOTYYEHHBIX HABBIKOB ITPH OTBETaX Ha BOIIPOCHI
IIpeItofgaBaTels.

Ko HTPOJIbHbIE BOIIPOCHI

. UTO Takoe KH3HEHHBIH ITHKII HHKEHEPHOT'O ITpOeKTa?
. Kak cTpyKTypHpOoBaTh MOJIENE HHAKEHEPHOT' O ITPOEKTA.
. IIpuBeaure aTarm! paspadboTKH HHKEHEPHOT' O ITPOEKTA.
. Kakne srarmm! Bkmrouaet B ceds mozens KL 110 cormacHo 'OCT 19.102-777
. Uto BKIrOUaeT B ce0s 3Tall MPeaIpOeKTHOIO HCCIeJOBAaHH !
. IlepeunicimTe QyHKIIHOHAIbHEIE TPEOOBAHHS K HHKEHEPHOMY ITPOEKTY.
. Ilepeunicimre 3KCIUTyaTalHOHHEIE TPEOOBAHHS K HHKEHEPHOMY ITPOEKTY .
. Ilepeuricimre rmpaBmia pa3padoTKH TEXHHYECKOTO 3a{aHH .
. Ha30BHTE OCHOBHEIE pa3lelbl TEXHHYECKOr O 3a{aHH .
10. HazoBure aTarsl BEIPadOTKH TpeOOBaHMI K HHKEHEPHOMY ITPOEKTY.

‘-QGQ*-—JG‘.LH#MM'—'

IIpakTHuyeckas padora 2. OHTO/IOTHYECKHE MO HHPOPMANMHOHHLIX CHCTEM

Ileabr padoTbl. H3yYeHHE MeETOLOB H CPEACTB OHTOJIOTHYECKOIO MOJEIHPOBAHHS,
ITPHMEHEHHE METOA OB H CPEACTB OHTOIIOTHYECKOr0 MOAEIIHPOBAHH L.

[IpakTHueckass paboTa HampaBlIeHa Ha O3HAKOMIIEHHE C ITPOL[ECCOM  OITHCAHI S
HHKEHEPHOI'O IPOEKTA U ITOIYYEHHE HABBIKOB IO HCIIOJBL30BAHIIO OCHOBHEIX METOIOB aHaIH3a
HHKEHEPHOI O PEIeHHS.

TpeGoBaHHA K pe3ylIbTaTaM BEOIOIHEHHS IIPAKTHYECKOH PadOThI:

- HAJIMYHE OIMMCAHN I HHKEHEPHOI O IIPOEKTA;

- TIPOBEJIEHHE aHAIN3a OCYIIECTBHMOCTH BHITTOITHEHHS IIPOEKTA,

- HAJIMYHE 3aKITFOYEHHS O BO3MOKHOCTH PEealM3alliii IIPOeKTa, COMEPKAIlETO 3IIEMEHTEI
OHTOIIOTHYECKOI'0 MOJEIIHPOBAHN HHHOBAIIHOHHOI'O IIPOAYKTA.

OcHOBBI TEOpHH

[loHsSTHE «OHTOJOrHSI» OBUIO BBEJEHO KaK TEPMHH (PHIIOCO(HH, H IIPHMEHSIIOCH B
Pa3sIMYHBIX 3HAYeHHSIX. B cdepe KOMIIBIOTEPHBIX HAyK, OHTOIOIHS SBIIIETCS MOJEIBIO
OITMCAHHMS MHpa, COCTOSINErO M3 HaOOpa THIIOB, CBOMCTB M B3aMMOCBS3cH. llomgpazymeBacTcs,
YTO OHTOJIOTHYECKHE MOJEIIH JOKHBI OTHOCHTHCS K peallbHOMY MHPY.

B 1990 rogy Tom I'pyGep (Tom Gruber) BBel CIeIyIOIIHA TEPMHH: OHTOJIOTHSI — 3TO
ormcaHre (ToJo0HOe (pOpMallbHOH CITeI[H(HKAIHH ITIPOrPpaMMbl) KOHIEIITOB H B3aHMOCBS3EH,
KOTOpPBIE MOI'YT (DOPMAJIbHO CYIIECTBOBAThH JUIS OJHOIO areHTa WM JJIS cOOOIecTBa areHTOB.
JlaHHOE OIIpeJcIIEHHE COOTBETCTBYET ITOHSITHIO HCIIOIB30BAHNS OHTOJIOTMH KaK COBOKYITHOCTH
OIPEeACeIIeHHI KOHIIEIITOB, HO Oomee oOmee. CrycTd TpH roga, IToM I'pydep OTMeTHI, YTO
OHTOJIOTHH OOBIYHO ITPHPABHHBAIOTCSA K TAKCOHOMHYECKHM HepapXHsaM KIIaCCOB, OIPeIe/ICHH SIM
KIIaCCOB, HO OHTOJIOTHSIM He OrPaHHYHBAIOTCA JAaHHBIMH (DOpMaMH — OHH TaKKe He
JTUMHTHPOBAHbI B KOHCEPBATHBHEIX OIPENAEIIEHISAX, TO €CTh, OIPEAEIEHUIX B TPaIHIIHOHHOM

JIOI'HHC CKQNIKEME TIIC0 VD& CEM]HGHGI‘I]II 0e3 100aBIeHH 3HAHHH O MITIPCH.
JIEKTPOHHOW

Ceptucomkatr: 2C0 %I@Méﬁ@??&%nﬁ%@mIm KOMNOHEHNO08.

Brageney:  Wetk)@@OHava ADKBEMIWIIPEI I OOBEKTHI.  SIBIMIOTCA  HIIKHEYPOBHEBBIMH

KOMIIOHEHTAMII OHTOJIOI'HIH,
Nencteutened: ¢ 19.08.2022 no 19.08.2023



Knaccel. AOCTpakTHBIE TPyMIIbI, KOJUIEKITMUA WM HaOOphl OOBEKTOB. MoryT
IIPeICTaBIIITh COOON HAOOpBI, KOJMIEKIMH, KOHIIEIIThI, IPOrpaMMHBIE KJIACCHI, THUIIBI
0OBEKTOB 1 TOMY II0/I00HOE;

ATpuOyTEl. ACHEKTBI, CBOICTBA, OCOOEHHOCTH, XapaKTePUCTUKU WIN ITapaMeTpHl,
KOTOPBIE MOXKET UMeTh OOBEKT;

OtnHomenmsa. CBoiicTBa, Oarojaps KOTOPHIM KJIacChl M OCOOM MOTYT OBITh
CBSI3aHBI MEKIy COOOIT;

DyHKIMOHAIbHBIE BBIpakeHUSI. KoMIUIEKC CTPYKTYp, CHOPMHPOBAHHBIX U3
OIpeeIeHHbIX OTHOITIEHUL.

Orpanndennd. PopMalbHO YTBEPXKIAEHHOE OIMMCAHNE TOro, KaKUe YCIOBUA
JIOJDKHBI BBITTOTHATHCS JIJI1 BXOHBIX JTAHHBIX |

IIpaBuma. YTBepxkaerus B ¢dopme "ecmi-to" (HIpeIecTBeHHHK-CIISICTBIE),
OIMCHIBAET JIOTMYECKHE BBIBOABI, KOTOPbIE MOXKHO UW3BJIEYb U3 YTBEPKICHUSI B
olpejieIeHHOIT hopMe;

AKcroMBI. YTBepKIeHNS (BKIIoUas IIpaBHJIa) B JIOTHHUecKoil ¢opme, BMecTe
COCTaBJIAIOIIIE OOINMe CBEICHNSI O TOM, YTO OHTOJIOTHS OIMMICHIBAET B CBOEN oOIacTu
npuMeHeHUs. JlaHHOe ompejeneHne OTJINYAaeTcd OT CTaHJapTHOrO IIOHUMAaHMA
"akcHOMBI" TeHepaTHBHON rpaMMaTHKU 1 (popMabHOM JOrMKY, TaK KaK 37eCh aKCHOMEBI
BKJIFOUAIOT B ce0d He TOJNBLKO KOHCTATUPYIONIUe YTBEPXKICHUSI, HO MW TEOpHIO,
TIOYYeHHYIO 3 aKCHOMAaTUYECKHUX YTBEePIKIeHUII,

CoOrrtd. IIpencraBiiaroT coOol M3MEHEeHI aTPHIOYTOB MU OTHOITICHIIA.
[To ypOBRHIO YHHBEPCAIBHOCTH BBIJIETSEOT TPH THITa OHTOJIOT HI:

OHTONOIrMM BEpPXHEro ypPOBHA (MeTaOHTOJNOrMy). BHe 3aBHCHMOCTU OT 3ajad
KOHKPEeTHOI MpeaMeTHON oO0JacTh, OMUCHIBAIOT oOImme MmoHSTud. IlpumepoMm Takoii
oHToJIoruM cirykuT WordNet. /[aHHBIN TUIT OTJIMYaeTcs HU3KUM YPOBHEM J€TaJIbHOCTH,
HallpUMep, WMEIOTCS Wb OIMCAHNS TEePMHWHOB Ha €CTEeCTBEHHOM S3bIKe. |akue
OMICAaHUg HE MOIYT OBITh IIOHATHI MAIMHOM, MeXIy HUMHU 3apUKCHUPOBAHBI TOJBKO
CaMBbI€ IIPOCThIE OTHOIIEHM,

OHTOJIOTMM IIpeMeTHBIX oOOmacTell. J[aHHBINI TUII OHTOJIOTMH OIIMCHIBAET
OTHOCHUTEIIFHO OOIMe ITOHSTHUA I O0IuX 3aja4d. B Kakoi-To Mepe, JaHHbIe OHTOIOT M
OTHOCSTCS K OHTOJIOTUSIM BEPXHETr 0 YPOBHA,

OHTOJIOTHY TIpUIIOXKeHU. OINUCHIBAIOT IMOHATUS, 3aBUCHIIE KaK OT IIPeIMeTHOU
obacTu, Tak U OT pelraeMoil 3aJaquml.

Kpome »TOro, OHTOJIOTHHM pPa3IHYAOTCS MO CTENEHH BBIPA3HTENBHOCTH. Bwigensgercs
CIIETYFOIIIH CITEKTP:

- KOHTpOIUpyeMble cioBapu. [IpesicraisstoT coOoli CIIUCOK TepMITHOB,;

- Te3aypychl. CBI3U MEXIy TePMUHAMU, TaKie, KaK CHHOHIMBI,

- HepopManbHAsI TaKCOHOMMIA. JSIBHas1 wHepapxXus, HO OTCYTCTBYeT CTpPOroe
HacJleloBaHIe. OK3eMIUIIp ITOJIKJacca TaKOH OHTOJNIOTUM He 00sg3aTelbHO SBIIETCS
TaK>Ke 3K3eMIULIPOM CyIlepKiacca;

- opMaNbHAs TakcOHOMUS. B orTmirine oT HeOpMalbHOW TaKCOHOMUM, 3[IECh
IIPUCYTCTBYET CTPOrOe HaClIeJOBaHIIE;

- ¢peiiMel. [IpeacTapisroT coOoOIl OrmicaHme KJIacCOBR M X CBOIICTE,

OrmcaHns KIacCOB MOTYT OBITh ITPeACTaBJICHbI:

= C3ARHRhENHAQ@LPAaHITIEHISIMI Ha UX CBOMCTBA,
3

r / L
Ceptudmkar: ECﬂﬁﬂéﬁiﬁéﬁ%@lﬁfﬁ&QMH I MATCMATHYCCKIMH OI'PAHITHCHITAMM Ha CBOHMCTBA

Bnanendd: GTHMM%HHE AnekcaHgpoBHa

- CO CIIOXHBIMI JIOT'ITHYCCKIIMITI OTHOIIICHITAMIT.
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B ofrieM cyyae, OHTOIOTHS OIMHUCHIBAETCS CIIEMYIOIIM HaOOpOM JTaHHBIX:

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

rae 7' — HaObop TEPMUHOB HpeaMETHOI 00JIacTu;

R — ceMaHTH4YeCKM 3HAYNMBbI€ OTHOITIEHU,

P — otrpenenennie (byHKITUIT MHTePITPETAIHILL.

PazpaboTka OHTONOrMM HAUYMHAETCI C pPa3padboTKU Te3aypyca, OHTOJOIUS
ABIIIeTCS (POPMabHON TaK COHOMUEIT.

ITocTanoBKa 32724l K NpaKTHYeCKoil padoTe 2

1. U3yunTs npeiraracMelil TEOPETHYECKHHA MaTEPHAII.

2. COCTaBHTh OHTOJIOTHYECKYIO MOJEIHh HHKEHEPHOI'O IIPOEKTA.

3. Ha ocHOBaHHH pe3yIIbTaTOB MOJIEIIHPOBAHIS ITPOBECTH aHAJIM3 ITPOLlEcCca OpraHH3allHI
pa3paldoTKH HHHOBAIMOHHOIO ITPOAYKTa Pe3ynbraroM aHalIH3a JOIKHO SBHTHCS 3aKIFOUYEHIE O
BO3MOKHOCTH peaTH3aliH IIPOEKTa.

4. Opopmuts oT4eT. [IpegcTaBUTh OTYET AT 3aIHTHL

BapuaHT bl HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIpeAMEeTHOH OONacThI0 M KiIaccoM paspadaThIBacMOH
CHCTEMSBI pa3paboTaTh MOJEIb IIPOEKTa H IPOBECTH BO3MOKHOCTH pa3paboTKH IIPOEKTA.

Tabmma 2.1 — MHauBHayanbHeIe 3a1aHHs

No [IpeaMeTHas obnacTh Kmacc UC

| CKman MRP

2 [ IpOH3BOACTBEHHOE IIPEATIPHSTHE ERP

3 Topropoe mpeaIpusarie CRM

2 ‘Toprosoe mpeaIpusarie SCM

3 ‘Topropoe nmpeaIpusarie B2C

6 IIopran B2B

7 CTPOHTEJIBHOE IIPEAIIPHATHE MC yyeTa

8 Briciiee yyeOHOe 3aBeJeHHE M C ympaBleHHA
9 HMHuppacTpykrypa npeaIpHaTis CIIIIP

10 | ArmmaparHas HHPpacTpyKTypa IIPeIIpHsITH DKCIIEPTHAS CHCTEMA

Cﬂ,[[Ep?RﬂHHE 0THETAa

[To BemomHeHHOH palboTe cocTaBIfgeTcd oT4eT. OTYeT BBINONHAETCS B SIEKTPOHHOM
BHJIE. I10 BEIMMONMHEHHOMY OTYETY ITPOBOAHUTCS 3alllHTa IIPaKTHYECKOI PaOOTHI.

OTyeT IO TpPaKTHYeCKOil paboTe JOMKEH COCTOATh H3 CIeQVIOIIHMX CTPYKTYPHBIX
3I1eMEHTOB:

- THTYIILHBIH JTHCT;

- BROJHAS YacTh: KPaTKOe OITHCAHHe I[eJIeH ITPOoeKTa H IIPOEKTHBIX OrPaHHYEHHIA.

BBogHas yacTh oOTYeTa JOIMKHA BKIIOYATh ITYHKTHI:  YCIIOBHE 3aJayul, ITOPSIOK
BBITTOTHEHHS, IIPOrpaMMHO-aIlIIapaTHLIE CpeJcTRa, HCIIOIb3yeMbIe IIPH BHITTOTHEHHH PaOOTHI.

- OCHOBHA I 4acTh (OImHcaHHe PaboTHI).

OcHOBHag 4YacTh OTYeTa BKIKOYaeT B celOg: OIHcaHHe MOJEIH HHIKeHEPHOTIO
IIpoeKTa, HaJIHYHe 3aKIF0YEeHH I O BO3MOKHOCTH pPealH3al[HH ITPOeKTa.

- 3aKITFOYeHHE (BBIBOJIBI);,

- CITHCOK HCITOJIb30BaHHOI THTepaTyPHI.

SaiBPREHTOBEAROAH 3AKIFOUAETCS | B IIPEABSBIECHHH  IIPETIOAABATENIO  ITONTYYEHHBIX

oo DESVIRT TALOB B gﬂm 01 1 TeMOHCTpaIH TIOMyYeHHBIX HABBIKOB MIPH OTBETaX Ha BOIPOCHI
epTUdNKa

0000043E9ABEB9S TBAE{JDDEEI 004 3E

Bn aﬂenﬂpewm Gz Ha AnekcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

10




Ko HTPOJIbHbIE BOIIPOCHI

1. Ilpemmoxure, KTo OBl MOI' Y4aCTBOBAaTh B (DOPMHPOBAHHH TPeOOBaHHIL A1 ITPOEKTA.
OOBSCHUTE, TOYeMY ITOYTH HeH30eKHO, 4YTO TpeOoBaHMS, C(OPMYIHPOBAHHEIE Pa3HBIMI
THIaMH, OYIYT IIPOTHBOPE YHBEI.

2. PazpabatriBaeTcs 1poekT. OIpeJelINTeé OCHOBHEIE OIIOPHBIE TOUYKH 3PEHHS, KOTOPEIE
HeOOXOIHMO YVUYECTh B CITEI[H(DHKAI[HH ITPOeKTa, H ITOKaKHTE HX B3aHMOOTHOMIEHH S, HCIIOIb3YS
IHarpaMMy HepapXHH TOYEK 3PEHHSL.

3. CraHgapTHEIH METOJ aHamm3a TpeOOBaHHH He COOTBETCTBYET TpeOOBaHMSAM K
HHHOBAI[HOHHOMY ITPOAYKTY. UTO BEI JOIKHEI JIEIaTh B TAKOH CHTYAI[HH.

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

Ileanr padorbr 3yueHHE OHTOIOTHMH IIPEACTABIIEHHS JaHHBIX H 3HAHHH B
HHHOBAIMOHHBIX PEIIEHHX.

[Ipaktrueckasg padora HalpariIeHa Ha H3Y4YEeHHE OHTOIOTHH ITPEACTABIIEHHS JaHHBIX H
3HAHHI B HHHOBAI[HOHHEIX PEIEHHSX.

TpeGoBaHHA K pe3yIbTaTaM BEOIOIHEHHS IIPAKTHYECKOH PadOThI:

- HH(OpPMAIMOHHAs MOJelIb CHCTEMBI JOJIKHA COep:KaTh OIIHCAaHHE CYIIHOCTEH H
CBSI3el MeKIY HHUMH, IIpeJicTaBIeHHOro B (popmate RDF;

- B 3aBHCHMOCTH OT BapHaHTa 3aJaHHs MOJENb JaHHBIX JOJKHA OTOoOpakaTh CBS3H H
XapaKTep B3aHMOJIEHCTBHS MEXIY KOMIIOHEHTAMH CHCTEMEL

OcHOBBI TEOpHH

HedopmarmbHO OHTOIOrHS IIPeCTaBIsAeT COOOH HEKOTOPOE OIMHCAHHE B3TIIS[a HAa MHpP
ITPHMEHHUTENIPHO K KOHKPETHOH OOIAaCTH MHIEPECOB. OTO OIMMCAHHE COCTOMT M3 TEPMHHOB H
ITPaBHJI HCIIOIB30BAaHH S 3THX TEPMHHOB, OrPaHHYHBAIOIIIX HX 3HAUYCHII B paMKaX KOHKPETHOMH
00J1acTH.

Ha ¢opMmampHOM ypOBHE OHTOIOTHS - 3TO CHCTEMa, COCTOSIIas H3 HaOopa ITOHATHH H
Habopa VYIBEPKIACHHH 00 STHX IIOHSITHSAX, Ha OCHOBE KOTOPHIX MOJKHO OIIHCBHIBATH KIIACCHL,
OTHOINEHH S, (DYHKIIMH H HHIHBH/IEL.

OIHO H3 CaMBIX HM3BECTHBIX OIpeJelIeHHH OHTOJOTHH Jgail ToMm ['pyOep, 3BYUHT OHO
CIIEYIOIMHM 00pa3oM: OHTOIOTHSA - 3TO TOUHAS CITeIH()HKAL[HSI KOHIIETITY aJTH3al[HH.

KoHIlenTyann3aims - 3TO0 CTPYKTYpa PealbHOCTH, paccMaTpHBacMas HE3aBHCHMO OT
CIIOBApS IMPeAMETHOH 00IaCTH M KOHKPETHOH CHTYaL[HH.

Hampumep, eciim MBI paccMaTpHBaeM ITPOCTYIO ITPEAMETHYIO OONIacTh, OITHCHIBAIOIIYIO
KyOHKH Ha CTOJIE, TO KOHIIEIITYaIH3alHEH SBIISIETCSI HAa00p BO3ZMOIKHEIX ITOJIOKEHHH KYOHKOB, a
HE KOHKPETHOE HX PACIIONIOKEHHE B TEKYIIHIIT MOMEHT BPEMEHH.

Bonee mo3gHeit Moaudukaitieil omnpefeneHus ['pyOepa SBISETCS TaKoe OIIpelelIeHHe:
OHTOIIOTHSA — 53TO (pOopMalnbHas CHelH(HKAIMS COITIACOBAHHONH KOHIIENTYanu3alui. llojx
COITIAaCOBAHHOH KOHIIEIITYAIH3allHeEH ITOApa3yMeBaeTCs, YTO JaHHASI KOHIIEIITYaIN3al[ia He eCTh
YaCTHOE MHEHHE, a ABISeTCS OOIIEH AJIS HEKOTOPOH I'PYIMIEI JIXOICH.

CpopMyITHPOBAHO eIlle JOCTaTOYHO MHOI'O Pa3HBIX OIpeIelIeH Il OHTOJIOrHH. HarmpumMep,
Huxkomna I'yapuHO omnpejienseT OHTOIOIHIO CIEYEOIIHM 00pa3oM: OHTOIIOIHS - 3TO (pOpMalIbHas
TEOPHSL, OTPaHHYHMBAOIIAS BO3MOKHBIE KOHIIEIITYAIH3aI[H MIpa.

HekoTopele ompeaeiieHHS OTpaskaroT CIIOCOOBI, KOTOPEIMH aBTOPEI CTPOST H HCIIONB3YVIOT
OHTOIIOTHHM, HampHMep: OHTOIOTHI - 53TO0 HEPAPXHYECKH CTPYKTYPHPOBAHHOE MHOKECTBO
TEPMHHOB, OIMCHIBAIOIIMX IPeIMETHYIO 00JIacTh, KOTOPOE MOKET OBITH HCIIOIB30BAHO Kak

HCXOTHAad ESM}?&%@E‘BH 3HAHH.

CopepaaneooHToIor HH
Coptapnar. < mmﬁﬁﬁ?@ﬁ@ﬁ%w&ﬂﬁf OHTOJIOTMH MOTYT SIBIISITh CST:
llleGayxoea laTeAH

Bnapeneuy; eKcaHapoBHa

- KJIaCCHI EHJIH TIOHSTHS),

- OTHOIIIEHHS gmm CBOICTBA, aTPHOYTEI),
Nencteutened: ¢ 19.08.2022 no 19.08.202
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- (DYHKIHH,
- AKCHOMBEI,

- HK3eMITIISIPBI (FUTH HHIHBHJIBI).

Kiaccel MM TIOHSATHS HCIIONIB3VIOTCS B INMHPOKOM CMEICIE. IIOHSTHEM MOXKET OBITH
nr00asg CYI[HOCTh, O KOTOPOH MOXeT OBITh JaHa Kakasg-nHOo HH(popMmarHi. Kiaccel - 3T0
aOCTpaKTHBIE TPYIMIBI, KOUIEKIMH WM HaOopel 00BeKTOB. OHH MOIYT BKIIIOYATh B celd
SK3EMIUISPRI, APYTHE KIIACCHI, JTHOO Ke COYETAHHS M TOro, M APYroro. Kiaccel B OHTOJIOTHSX
OOBIYHO OpPraHH30BaHBI B TAaKCOHOMHIO - HepapXH4YeCKyH KIaCCH(HKAI[HIO ITOHSITHH IIO
OTHOINEHHIO BKIIOYeHHS. Hamprmep, kinaccel MyxunHa U JKeHIIMHA SBISIEOTCS TIOAKIaCCaMH
Kr1acca YeloBeK, KOTOPBIH B CBOIO OUepeib BKIFOUEH B Ki1acC MIIEKOITHTAFOIIIIE.

OTHOIIEHNUI IIPEACTABISIOT THII B3aHMOIEHCTBHS MEXKAY TIOHATHIMH ITpeIMETHOIN
oGmact. MopMaIbHO N -apHBIE OTHOINEHHS OITPeAEISIOTCS KaK ITOIMHOKECTBO IIPOH3BEIEHI N
MHOXkeCcTB: R € Cl x C2 x ... X Cn. lIpuMep GuHapHOro OTHOINEHHS - oTHOIIeHHe YACTbh-
[HEJIOE. OrHoOmeHHs TOXe MOIYT OBITH OPraHH30BaHbBl B TAaKCOHOMHIO II0 BKIIOUYEHHIO,
HaIlpUMEpP, OTHOINEHHMS OBITh OTIHOM JJII M OBITE MaTEPhIO IS Ha MHOXECTBE IIFOICH
COZIEPKATCA B OTHOIIUEHHH OBITH POIHUTEIEM UIS, KOTOPOE B CBOIO OYepPedb COAEPKHUICT B
OTHOINEHHH OBITH ITPEeKOM IS

OVYHKIMH - 3TO CIEI[HAIBHBIN CIIVUYal OTHOIIEHHI, B KOTOPHIX N -H 3JIEMEHT OTHOIIIEHHS
OJHO3HAYHO OIIpeJeisIeTCsI n-1 IPeJIIecTBYIOIMMH 3lleMeHTaMH. @DopMallbHO (PYHKIITHH
onpepersrorcsa  cuexyrompM odpaszom: F. Cl x C2 x ... x Cn-1 -> Cn. Ilpumepamu
(PYHKI[MOHAJIPHBIX OTHOIIEHHI SBIITIOTCSA OTHOINEHHS OBITh MaTephl0 IS Ha MHOJKECTBE
TIOMEH, WIM IleHa IIOJeP’KaHHOr0 aBTOMOOIIS, KOTOpas BBIUMCIIIETCS B 3aBHCHMOCTH OT
MOJIEIIH aBTOMOOIIISL, JAaThl H3TOTOBIIEHHS H ITpolera.

AKCHOMBI HCITONIB3YIOTCS, YTOOBI 3aIlMCaTh BHICKA3bIBAHHSL, KOTOPBIE BCEra HCTHHHBI.
OHH MOT'YT OBITH BKIIFOUEHBI B OHTOJIOTHIO IS PasHBIX ILEJIEH, HAIIPHUMED, IJIS OIPEAEIICHH A
KOMIUIEKCHBIX OIrpaHHMYEHMII Ha 3HAYEHHS aTPHOYTOB, apryMeHTHI OTHOIIEHHH, JJIS ITPOBEPKH
KOPPEKTHOCTH HH() OpPMAI[HH, OITHCAHHOH B OHTOIIOTHH, HIIH JJIS BRIBOJa HOBOH HH()OPMAI[HH.

B kauyecTBe IpHMeEpa TOro, YTO B paMKaxX OHTOJIOTHH ITOHHMAETCS ITOJ aKCHOMAMH,
MOKHO IIPHBECTH CIIEAVIOILEE ITOJIOKeHHE H ero (DOpMaJIbHYIO 3aIlICh HA S3BIKE HCYHCIIEHHS
ITPEAHKATOR IIEPBOrO ITOPSIKA:

PaboTHHK, SBIISIOIMIICS PYKOBOAHTEIIEM ITPOEKTa, Ppad0oTaeT B IIPOEKTE.

Brogsrcs nmepeMmeHHble E (paGoTHHK) H P (pyKOBOIHTENL ITpoeKTa). Torjga akcHoMa
3aITHCBHIBACTCS CIEAYIOIHM 00pa30M:

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

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

Il eIl co3JaHHA OHTOJIOTHH

B mocnemHue rojael pa3paboTKa OHTOIOTHH - SBHOe (pOpPMalIbHOE OIMHCAaHHE TEPMHHOB
IIPEAMETHOH OOIACTH M OTHOIIEHHH MEXAY HHMH - IIEPEXOAHT H3 MHpa I1adopaTOpHH IIO
HCKYCCTBEHHOMY HHTEIUIEKTY Ha paloure CTOIBI 3KCIIEPTOB IO IPeAMETHRIM oOmacTsaM. Bo
BCeMHUPHOH IMayTHHe WWW OHTOINOrHH CTalM OOBMHBIM SBIEHHEM. OHTOJIOTHH B CETH
BapbHPYIOTCS OT OONIBIIHX TaKCOHOMHH, KaTeTOPH3HPYIOIIHX BeO-caiThI (Kak Ha caiTe Yahoo!),
110 KaTer OpH3alliil IIpolaBaeMbIX TOBAPOB H HX XapaKTepHCTHK (Kak Ha calite Amazon.com). Bo
MHOTHX IHCIIHIIIMHAX ceHdyac pas3padaThIBAalOTCSA CTaHAAPTHBIE OHTOIOTHMH, KOTOPHIE MOIYT
HCITOIB30BATLCS 3KCIIEPTAaMH 10 IIPeAMETHBIM OOIacTsIM IJISI COBMECTHOI'O HCIIOIB30BAHIS H
aHHOTHPOBAHN S HH(OPMAIIHH B CBOei 00JIaCTH.

Hampumep, B 0611aCTH MeJUIHHEL CO31aHbl OOJIbIIHE CTaHAAPTHEIE, CTPYKTYPHPOBAaHHEIE
cmoBapH, TakHe Kak SNOMED mu cemaHTHueckas ceThb CHcTeMbl YHH(HIIHPOBAHHOIO
MemuimmHckoro f3pika (Unified Medical Language System, UMLS). Takke ITOSBISEOTCS
GﬁM@P@&W@HTGﬂGﬂHL Hanpumep, [Iporpamma OOH 1o pazpuriro (the Umnited

Ceprup Nt GO PDeve spireric’ Programp43F komrmaHug Dun & Bradstreet oObegumioin ycwms s
SeAenaspaBOTRIT BRI ORGIIH TTRSPSC, KoTopas IpeocTaBIsSeT TEPMHHOIOIHIO TOBAPOB H YCIIYT

(unspsc.org).
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OHTOIOTHSA ONpeAenseT OOINMMH CIOBaph IS YVYEHBIX, KOTOPBIM HYKHO COBMECTHO
HCIIOJIb30BaTh  HH(MOPMAI[HI0O B IIpeAMeTHOH oOmacTH. (OHa BKIIOYAeT MAIlHHHO-
HHTEePIpPeTHPYeMble (POPMYITHPOBKH OCHOBHBIX ITOHSATHH NpeJMeTHOH 00JacTH H OTHOIIEHHS
MEKIY HHMH.

IIoueMy BO3HHKaAeT ITOTPeOHOCTh B pa3padoTKe OHTOIOIHH? BOT HEKOTOPHIE ITPHYHHEIL,
KOTOpPBIE HHKe OYAYT pacCMOTPEHEBI ITOAPOOHEe:

- IUI1 COBMECTHOI'O HMCIIONIB30BAHHS ITIOABMH IIH IIPOIPAaMMHBEIMH arcHTamH OOIIEro
TIOHHMaHH I CTPYKTYPhI HH(pOpMAaIlHH,

- U1 BO3MOZKHOCTH ITOBTOPHOI'O HCITIOJIb30BAaHHU I 3HAHHH B IIPeAMETHOMN OOIIACTH,

- UL TOrO YTOORI CAENATh JOIIYIIEHHS B IIPEAMETHOH OOIACTH SIBHBIMI,

- JUIS OTJIEJIEHIS 3HAHHI B IIPEIMETHOH 00JIaCTH OT OIEPAaTHBHBIX 3HAHHI,

- JUIS aHAJIH3a 3HAHHH B ITPeIMETHOH OOIacCTH.

COBMECTHOE HCIIOIB30BAHHE JIFOABMH IJIH IPOrPaMMHBIMH  areHTamMH  OOIIEro
TIOHHMAaHH I CTPYKTYPBI HH(POpMAIHH SBIISETCS OJJHOH M3 HaHOoJIee OOMMX IlejieH pa3palbOTKH
OHTOJIOTHH. K mpHmMepy, IMycTh HECKOJBKO Pa3IHYHBIX BeO-CaHTOB COAepkKaT HH(POPMAIIHIO IIO
MeIHUI[HHE HIH IIPeJOCTaBIIIIOT HH(POPMAIlHIO O IUIaTHBIX MEIHIMHCKHX  YCIyrax,
OIUTauMBacMBIX 4Yepe3 MHTepHeT. Ecmi 3TtH BeO-CaluThl COBMECTHO HCIIOIB3YIOT M ITYOIIHMKYIOT
OOHY H Ty Ke Oa30BYIO OHTOIOIHIO TEPMHHOB, KOTOPBIMH OHH BCE IIOIBL3VIOTCS, TO
KOMITLIOTEPHBIE areHThl MOTIYT H3BJIEKaTh HH(POPMAIHIO H3 HTHX PazIHYHBIX CAaHTOB H
HaKaIUIMBaTh ee. ATeHTBHI MOI'YT HCIIONB30BaTh HAKOIUIEHHYIO HH(OPMAIHIO JII OTBETOB Ha
3aIIPOCHI ITOJIL30BATENIEH HIH KAK BXOAHBIE JAHHBIE IS APYIHX ITPIIIOKEHIH .

OO6ecrieueHHe BO3MOKHOCTH HCIIONIB30BAaHHA 3HAHHH IIPeAMETHOH 00JIaCTH CTAJIO OAHOH
H3 JBHKVIIHX CHJI HEJABHEIO0 BCIUIECKA B H3YUYEeHHH OHTOJIOrHMH. Harpumep, g mopeneH
MHOTHX Pa3zIHYHBIX ITpPeAMETHBEIX OONIacTeH HeoOXOZHMO C(POPMYIIHPOBATh IOHATHE BPEMEHH.
OTO TIIpeJCTaBIIEHHE BKIIIOYAET IIOHATHE BPEMEHHBIX HHTEPBAJIOB, MOMEHTOB BpPEMEHH,
OTHOCHTEJIPHBIX MEP BPpeMeHH M T.[. ECIIH OJHa IpyIla YUeHBIX JeTaIbHO pa3padoTacT TaKyIO
OHTOJIOTHIO, TO APYTHE MOI'YT IIPOCTO IIOBTOPHO HCIIOJIB30BaTh €€ B CBOHX IIPEAMETHBIX
oOmacTax. KpoMme TOro, ecimd HaM HYXKHO CcO034aTh OOJBIINYI) OHTOJIOIHIO, MBI MOKEM
HHTETPHPOBATh HECKOIBKO CVYINECTBYIOIIMX OHTOJIOIHH, OIHCBEIBAOIIMX YacTH OOJIBIIOH
IMpeAMeTHOH oOmacTH. MBI TakkKe MOJKEM IIOBTOPHO HCIIOIB30BAaTh OCHOBHVIO OHTOJIOTHIO,
TaKy1o KaKk UNSPSC, 1 paclmpHTE €€ IJIS OITHCAHNS HHTEPECYIOIIEH HAC IIPeAMETHOH OOIacTH.

Co3gaHHe SBHBIX JOIVIIEHHH B IIPEAMETHOH O00IacTH, JIeKallliX B OCHOBE pPeallH3al[HH,
JaeT BO3MOXKHOCTH JIETKO H3MEHHTh HSTH JOIIVIIEHHS IIPH H3MEHEHHH HaIMX 3HAHHH O
IpeaAMeTHOH oOmacTH. JKecTKoe KOAHPOBAHHE IIPEAIIONIOKEHHIT O MHPE Ha S3BIKE
ITPOrpaMMHPOBAHHS IIPHBOAHT K TOMY, UTO 3TH IIPEATIONIOKEHHS HE TOJIBKO CJIOKHO HAHTH H
IIOHSTh, HO H TaKXeE CIIOKHO H3MEHHTh, OCOOEHHO HEMPOrpPaMMHCTY. KpoMe TOro, SBHBIE
CIIeI[H(DHKAI[HH 3HAHHI B ITpeMeTHOH OONIacTH ITOIEe3HBI IS HOBBIX ITOJIb30BaTelIeH, KOTOPHIE
IOJDKHBI Y3HATh 3HAUYEHH S TEPMHHOB IIPeAMETHOH OOIIACTH.

OTheneHre 3HAHHI IIPEIMETHOH OOIACTH OT OINEPATHBHBIX 3HAHII - 3TO EIe OIUH
BapHaHT OOMIEro ITPHMeHeHHS OHTOJIOTHI. MBI MOXKeM OIHcaTh 3ajadyy KOH(PHIYPHPOBAHHSI
IIPOAYKTAa H3 €r0 KOMIIOHEHTOB B COOTBETCTBHH C TpeOyeMOH cIelH(pHKaI[HeH H BHEJIPHTD
IIporpaMMy, KoTopas JenaeT 5Ty KOH(PHIYpaIHI0O He3aBHCHMOH OT IPOAYKTa H CaMHX
KOMITIOHEHTOB. Ilocime »roro MBI MOXKeM pa3paboTaTh OHTOJIOTHIO KOMIIOHEHTOB H
XapakTepHcTHK OBM M IIpHMeHHTH 3TOT allOPHTM IS KOH(HIYPHPOBAaHHS HeCTaHIapTHBIX
O5BM. M5 Takke MOJKEM HCIIONIB30BAaTh TOT JKe allTOPHTM JUISI KOH()HI'YPHPOBAaHHSI ITH(TOB,
eCIIH MBI IIPeJJOCTaBHM eMY OHTOJIOTHIO KOMITOHEHTOB JIH(PTA.

AHamM3 3HAHHH B IIPEeIMETHOH O0O0JacTH BO3MOJKEH, KOrJa HMEeTCS IeKIIapaTHBHAS
criel(HKaiI TepMHHOB. (DopMalbHBIH aHaIN3 TEPMHHOB YpPe3BBIYAHHO IIEHEH KakK IIpH
HGHLHK%E%&%%%@LBGEMH CYIIECTBYIOIIHX OHTOJIOTHI, TaK H IIPH HX PACIIHPEHHH.

Ceprudmkar:  2COMABTOAGHEOIIOINBENIPEANMETHON 00IacTH caMa Io cebe He SBIIETCA 1elbro. Paspadorka
A S HT OO CPORalT BiipEfenermto HaGopa JAHHBIX H HX CTPYKTYPHl IS HCIIONb30BAHHS

APYITHMH IIPpOI'PaMMAMIH. METG,I[LI PELICHIIA 3dJd4, AJOMCHHO-HC3ABHCHMBIC IIPDHIIOMKCHITA H
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IIpOIrpaMMHBIC AI'CHTBI HCIIOJIB3VIOT B KaUCCTBC J4HHBIX OHTOIOIHMH H 0askl BHEIHI]IUI:,
ITOCTPOCHHBIC Ha OCHOBE 3THX OHT OJIOT HH.

ITocTanoBKa 3324l K NpaKTHYeCKoil padoTe 3

1. MU3yunre mperaraeMeli Te OpeTHYECKHI MaTepHall.

2. PazpaOortaiite HH(POPMAIlHOHHYIO MOJIEND JIJISI BRIOPAaHHOIO HHKEHEPHOIO IIPOEKTa.

3. [TocTponre MOJENE ITPEACTABIIEHH S JaHHBIX.

4. CocTtaBbTe OTYET, BKIIOYAIONMI MOJEIb IIPeACTAaBICHHS JaHHBIX, OITMCAHIE
KOMITOHEHTOB CHCTEMEI, IIOTOKOB JAHHBIX, XPaHIIHII H BHEIIIHHX 00BeKTOB. [IpecrappTe OTUET
I10 ITPAKTHYe CKOH padoTe AJIS 3allHTHI.

BﬂpHﬂHT bl HHIHBHAYAJIbHbIX 3aJaHHH

B COOTBETCTBHH € YKa3aHHOH IIPEIMETHOH OOJaCTBhIO M KIACCOM paszpadaThIBacMOIO
ITPOeKTa IIOCTPOITE MOJENb IPeACTaBISHHSI JaHHBIX, BKIIIOYAS BO3MOJKHBEIE B3aHMOIEHCTBHSI
MEKIY KOMITOHEHTAMH CHCTEMBEL.

Ta0mmia 3.2 — MHaHBHIYyaIbHbIE 3aJaHHS

No I IpeaMeTHas obnacTh Kmacc UC

1 CKkman MRP

2 [ IpOH3BOCTBEHHOE IIPEAIIPHSITHE ERP

3 ‘Topropoe nmpeaIpusarme CRM

2 ‘Topropoe npeaIpusarie SCM

5 ‘Topropoe npeaIpusarie B2C

6 [Iopran B2B

7 CTPOHTEIIFHOE IIPEAIIPHATHE HC yuyera

8 Briciiee yueOGHOe 3aBeIeHIE HC yIrpaBieHs
9 HMudpacTpykrypa npempusaTis CIIITP

10 | ArmmapaTHasi HHQpacTpyKTypa IIPeIIpHITHS DKCIIEPTHAS CHCTEMA

Cﬂﬂﬁpﬂﬁﬂﬂﬂﬁ 0THCTA

[lo BeOTOMHEHHOH paldoTe COCTaBISAeTCA OTYeT. OTYeT BBIOIONHAECTCS B 3JIEKTPOHHOM
BHIE. [10 BRIMTOMHEHHOMY OTYETY ITPOBOAUTCS 3aIlHTa ITPaKTHUeCKOH paboTHI.

OT4yeT MO ITpaKTHYeCKOH paloTe MOIDKEH COCTOSTh H3 CIEIYIOIHX CTPYKTYPHBIX
BIIEMEHTOB:

- THTYJIbHBIH JIHCT;

- BBOJIHAS YacCTh,

- OCHOBHAS 4acTh (OImHcaHHe paOOTHI): MOJIENb ITpeICTaRIeHN I TaHHBIX;

- 3aKIIFOYeHHe (BBIBOJIBI).

BBomHas yacTh oTYeTa JOIKHA BKIIFOYATh ITYHKTHI:

- YCIIOBHE 3aJ[aYH,

- IOPSIIOK BBITIOJTHEHHS.

- IpOrpaMMHO-aImIapaTHEIE CPeJCTBa, HCIIOIb3YeMbIe IPH BEITOTHEHHH PaGOTHI.

3aliira oT4eTa I1o HpﬂKTH‘IECKOﬁ pElﬁDT € 3dKIIIOYACTCA B ITPEABABIICHHH ITIPCITIOJdBATCIIHO
ITOIIYHEHHBIX PE3YJIbTATOB B BHJIC (1)EIIHIJIE1 H ACMOHCTPAIHIT ITOIIYACHHBIX HABBIKOB IIPH OTBCTAX
Hda BOITPOCHI ITPEIIOAaBATCJLA.

Ko HTPOJIbHBIE BOIIPOCHI

1. JlaiiTe omnmpemeneHHe IIOHATHIO «MOJEID ITPEACTABIECHH S JaHHBIX)) .

2. Kakue THIIBI CBS3H MOT'YT IIPHCYTCTBOBATh B PEIISIIHOHHEBIX b /17

3, JAdii b6 P PEASSER1E TTOHATHIO (ITOTOK JAHHBIX).
Ceprucbukar:  2C08bo K AKNS THITMEB3ANMAOIEHCERHS IIPEACTABIIEHEl MEKIY KOMIIOHEHTAMH CHCTEMEBI?
snapeneu:  eoqxHa T8 BI{5ERE T TIe MOHITHIO KIacc, 0OBEKT KIacca, CYIIHOCTh

6. KeM 1 19 yero MOXeT OBITh HCIIONBb30BaHa MOJIETh JaHHBIX?
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Hpﬂlﬂ' HYIEeCKAaAH pﬂﬁﬂ'l'ﬂ 4. CemMaHTHYECKOE MOAC/JIHPOBAHNE JAaHHDBIX H 3HAHHH B
TE€XHOJIOTr HAX 00JIbIINX JAHHBIX

Ilean pabGorbr. M3ydeHHe METOHNOJIOTHH CEMAHTHYECKOIO MOJAEIHPOBAHHS JaHHBIX.
[lomyyeHHE HABBEIKOB IO IIPHMEHEHHIO METOJOIIOTHH IS pa3paldOoTKH HH()OPMAITHOHHOIO
o0ecCIeueHH A ITPOEKTAa.

[IpakTiieckass paboTa HallpaBlIeHa Ha O3HAKOMJIEHHE C OCHOBHBIMH ITOHSTHSIMIL
METOIOJIOTHH CEMAHTHYECKOI'O MOAESITHPOBAHNS JaHHBIX, IIOJIYUEHHE HABBIKOB IO IIPHMEHEHHIO
NAaHHBIX TIOHATHH TIIpH  pa3paloTKe IIPOeKTa, H3YUYEHHE  METOMOB  ITPOEKTHPOBAHHSI
HH(OPMAIHOHHOI'0 00eCcIIeYeHH CHCTEMEL.

TpeGoBaHHA K pe3yIbTaTaM BEOIOIHEHHS IIPAKTHYECKOH PadOThI:

[IocTpOoHTP CEMAHTHYECKYIO MOJENb IIPEACTABIIEHHSI JaHHBIX, IIPEICTAaBHUTL U
00OCHOBATH PE3YIILTATHI MOJEIITHPOBAHH L.

OcHOBBI TEOpHH

B IIpOEKTHPOBAaHMH OHTOJIOIHMH VYCIOBHO MOKHO BBUICIHTL JIBa HaIlpaBJIEHIMSI, IO
HEKOTOPOI'O0 BPEMEHH Pa3BHBABIINHXCSA OTAEIBHO. IlepBoe CBA3aHO C IIPeJICTaBIIEHHEM
OHTOJIOTHH KaK (pOPMaJIbHOH CHCTEMBI, OCHOBAaHHOH Ha MaTeMaTHYeCKH TOYHBIX aKCHOMaX.
BTopoe HampaBlIeHHe PasBHBAJIOCh B paMKaX KOMIIBIOTEPHOH JIHHIBHCTHKH H KOTHHTHBHOH
HAaYKH. TaM aromoms TIOHHMAJIACh KaK CHCTEMA aOCTPAKTHBIX ITOHSATHH, CYIIECTBYIOIIHX TOIBKO B
CO3HAaHHH YeJIOBeKa, KOTOpas MOKeT OBITh BhIpakKeHa Ha eCTECTBEHHOM S3bIKe (FUTH CpeJCTBaMH
KaKOH-TO JPYTOH CHCTEMBI CHMBOJIOB). IIpH 3TOM OOBIMHO He JAelaeTcs ITPeAIIONOKeHHI O
TOYHOCTH HJIH HEIIPOTHBOPEYHBOCTH TAKOH CHCTEMBEI.

Taxkunm oO0paszoM, CYIIECTBYET JBa aJIbTEPHATHBHBIX IIOAXOAa K CO3JAaHHIO H
HCCIeJOBAaHHIO OHTOJIOTHH. [IepBHIi ((popMaIbHBII) OCHOBAH Ha JIOTHKe (TIpeJHKAaTOB IIEPBOTO
IIOpsJIKa, JSCKPHIITHBHOH, MOJAJIbHOH H T.M.). BTOopoH (JIMHTBHCTHYECKHI) OCHOBAaH Ha
H3YUEeHHH €eCTEeCTBEHHOIO S3hIKa (B YaCTHOCTH, CEMAHTHKH) H ITOCTPOSHHH OHTOJIOTHIT Ha
OOJIBIIIHX TEKCTOBBIX MAaCCHBAX, TaK HAa3bIBAEMBIX KOPITyCax.

B HacTosiee BpeMS JaHHBIE ITOAXOABI TECHO B3aHMMOIEHCTBYIOT. MIET muwcc CBS3EH,
ITO3BONISIIOINX KOMOHMHHPOBAThE COOTBETCTBVIONIHE MeTOMABI. [loaTOMY HHOrZa OBIBAET CIIOXKHO
OTACIIHNTDL JIEKCHYECKHE OHTOJIOTHH C 3JIEMEHTAaMH (POPMalbHBIX aKCHOMATHK OT JIOTHYECKHX
CHCTEM C BKIFOUEHHSIMH JIMHTBHCTHYECKHX 3HAHHI.

HeszaBHCHMO OT pasmHYHBIX ITOAXOAOB MOKHO BBIAEINTH 3 OCHOBHBIX IIPHHI[HMIIA
KIIaCCH(PHKAL[HH OHTOJIOTHI:

- TIO CTeIeHH () OpMAaJIbHOCTH,

- TIO HAITOIMHEHHIO, COJIEPKHMOMY,

- TIO IIETH CO3JaHH L.

PaccMOTpHM COOTBETCTBYIOIIHE KITaCCH(HKAIHH I10 TTOPSAKY.

Kiaccugukamnus no creneHd GopMaibHOCTH. ""CekTp oHTOI0THI"

OOBIYHO JOAH H KOMIIBIOTEPHBIE areHTHl (IIporpaMMbI) HMEIOT HEKOTOPOE
IIPEACTABIIEHHE O 3HAUYEHHSIX TEPMHHOB. lIporpaMMHBIE areHTHI HHOTIJA IIPEJOCTaBIISTIOT
CTIeI[H(DHKAI[HIO BXOJHBIX H BEIXOJIHBIX JAHHBIX, KOTOPhIEe TaKKe MOT'YT OBITh HCITOIB30BaHbI Kak
creungvacauns rporpamer. CXOJTHBIM 00pPa30M OHTOJIOTHH MOT'YT OBITh IIPHMEHEHEI, YTOORI IIPEAOCTAaBHTh
KOHKPETHYI CIEeIH(HKAI[MI0 HMEH TEPMHHOB H 3HAUeHHH TEpMHHOB. B paMkax 3Toro
ITOHHMaHH S (Tl OHTOJIOTHS SBIIIETCS CITEIH(HKAIMEH KOHLEIITYAIbHOH MOJEIH - romuerryamsaus)
CYIIECTBYET IIPOCTOP I BapHal(iii. OTIeIbHbIE BHABI OHTOIOIHI MOI'YT OBITH IIPedCTaBIICHEI

KaK TOYKIH Ha CIICKTPE B 3daBHCHMOCTH OT neTaneHn HX PeaJlH3allH.

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 NOTMYECKHE

OUrpgaHi~eHAH

Puc. 2.1. Cnexrp oHTOomorum. Kocas depra pasgelsieT CHCTEMBI, ITPEJOCTaBIISIOIIHE
"qeJIOBEKO-TIOHITHEIE" (BBIIIE YePTHI) H ""MaIlHHO-TIOHATHEIE" (HHKe YePThl) OITHCAHH

Ha pucyHke n300pakeH TaK Ha3bIBAEMBIH CIIEKTP OHTOJIOTHH IO CTENEeHH (pOpMaIbHOCTH
IPEJICTABIIEHHS, HCIIONIb30BAHMIO TEX HMIIM MHBIX CHHTAKCHYECKHX KOHCTPYKI[MI. Kaxkmgas Touka
COOTBETCTBYET HAIHYHMIO HEKOTOPBIX KIIIOUEBBIX CTPYKTYP B OHTOJIOTHH, OTIHYAIOIHX €€ OT
IPYTHX TOYEK Ha cIiekTpe. Kocas dyepra yCIOBHO OTJEISET OHTOJIOTHH OT APYIHX PECYPCOB,
HMEFOI[HX OHTOJIOTHYECKHH XapaKTep.

IlepBOH TOUKE Ha CIIEKTPE COOTBETCTBYET KOHMIPOJIUPYEMbBLU CO6APH, T.€. KOHEUHBIN
CIIHCOK TEPMHHOB (ITPOCTEHIIHM ITPHMEPOM SBJISIETCS KaTaJoI Ha OCHOBE HAEHTH()HKATOPORB).
Karamorn mpecTaBIsIIOT TOUHYIO (He MHOTO3HAYHYIO) HHTEPITPeTal[HIO TeEPMHHOB. Hampumep,
Ka Kb pa3, CChUIASCh HA TEPMHH "MaIlHa", MbI OyeM HCIIOIb30BATh OJHO H TO Ke 3HAYCHHE
(cooTBeTCTBYIOIIEEe HeKOoTOpoMy ID B cioBape), BHe 3aBHCHMOCTH OT TOr'O, O YeM HJIET peyb B
KOHTEKCTE: O " CTHPAJIbHOH MalmHe", "aBTOMOOHIIE" WIH "TOCYyapCTBEHHOH MAaIllHHE" .

JlpyroH crnelH(HKaIiel OHTOIOIHH MOKET OBITh 2ioccapuil, TIpeJcTaBILIIONHI cO00H
CITHCOK TEPMHHOB C MX 3HAYECHHSMH. 3HAUYEHHS OIMCBHIBAIOTCSA B BHAEe KOMMEHTApHEB Ha
eCTEeCTBEHHOM SBBIKE. OTO JaeT OOoJbIle HH(OPMALHMH, ITOCKOILKY JIFOJH MOI'YT IIPOYECTh TaKOH
KOMMEHTApHH M TIIOHATh CMEICII TepMHHA. FHTepriperali TepMHHOB MOI'YT  OBITH
MHOTO3HAYHBIMH. [J10CCapHM HENMPHIOJHEI 11 aBTOMATHYECKOH OOpadOTKH ITpOrpaMMHBIMHI
areHTaMH, HO MOKHO, KaK M paHee, IIPHCBOUTE TEPMHHAM [D.

Tezaypycost HeCcyT JIONOIMHHUTEIIPHVIO CEMAHTHKY, OIPEIEIISIS CBSA3H MEXKAY TepPMIHaMH.
OTHOIIEHUS, CBOHCTBEHHBIE IS TEe3aypPyCOB. CHHOHHMHS, uepapxuveckoe oOnHouieHie U
accolHalMsa. PaHHHe HepapXHH TePMHHOB, IMOSBHBIIHeCS B CeTH, OIPEIEISIIH TEPMHHBL Yepes
onepari 0000IMeHNsI H YTOYHeHHS. Y ahoo, HampHMep, BBella HeOOIBIIIOE YHCIO KaTer OpHI
BEPXHETO VPOBHS, TaKMX, KaK " IPeJIMeTHl OJeKAbl . 3aTeM " IUIaThe " OMPEAEISUIOCh KaK BH]I
(’KeHCKOH) oJiekabl. SIBHas Hepapxusg Yahoo He cooTBeTCTBOBajla B TOYHOCTH (DOPMAJIbHBIM
ceorcTBaM Hepapxuyeckoro orHommeHus [10/JKJIACC-KJIACC. B TakuxX HepapXHsIX MOKET
BCTPETHUTHCS CHTYAIld, B KOTOPOH 5SK3eMIUIAP Kiacca-IIOTOMKa He SBISIETCS 3K3EMIUIIPOM
Kiacca-Tpeaka. Harprmvep, obimass xareropusa " ImpeIMeETBI OIeKABl ' HMMEET ITOAKATErOpHIO
K EHCKIIE, %Eﬁﬂéﬁﬁﬁa OpU1a OBl OONIee TOUHO HA3BIBATHLCA " KEHCKHE IIPEIMETEL OEA b
oM a 28 TAKATeTOPHAL B 'CBOFOYEePEb, BKIIFOYAET ITOJKATETOPHH " akceccyaphsl " H " 1oiaThs .
_ y ' " Opoum ", He SBIIIOTCS ITPeAMETaMH OJeXKIbl. 3IeCh He
BRITIOJIHAETCA BakHOe CBOHCTBO oTHOIIEHHS [ 10 JIKJIACC-KJIACC - TpaH3UTHBHOCTS.
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Jlaniee clemgyeT TOUKa @opmaibHsle MAKCOHOMUU. DTa Pa3sHOBHIHOCTHL OHTOIIOTHI
BKIIFoUaeT ToyHoe onpefeneHHe oTHoIeHHI [IOJ[KIIACC-KJIACC (o6o3HayaeMOro Kak isA ).
B TakHx cHcreMax CTporo COOIIOMAETCS mpaH3umieHocns OTHOIIEHHS 1SA: eCclM A SBIISIETCS
ITOAKIIaCCOM Kilacca B, TO KaXIbIH ITOJKIIAacC Kiacca A TaKKe SBISETCS IOJKIIAacCCOM Kiacca B.
CTporast Hepapxisa KiIacCOB HEOOXOAHMA ITPH HCIIOIB30BAHNMH HACIEIOBAHHA IS ITPOLIELYPEI
JIOTHMYECKOI'O BBIBOJIA.

Crenyromas TOYKa CIEKTpa - HalHYHEe B OHTOJIOTHYECKOH CHCTeMe (POpPMalIbHOTO
orHomennsa OK3EMIIIAP-KJIACC (oGo3Hayaemoro kak islnstanceOf ). Hekoropsie
KIIaCCH(DHKAI[HMH BKIIOYAIOT TOIIBKO HMEHA KIIAaCcCOB, JAPYTHE cOJEp’KaT Ha HHIJKHEM YPOBHE
sk3eMIDIApEl  (MHAMBHABL). Jna ortHomeHnsa OK3EMITISP-KJIACC BpOIONHSIETCS Tak
HasbIBacMasd "HACIeAYEMOCTh" BJIOIL OTHOINEHHS ISA: €CIIH A SBJISETCS IMOAKIIACCOM Kiacca B,
TO KaKIbIH SK3eMIUISAP KiIacca A TakKke SBIIETCS SK3eMIUIIpoM Kiracca B. Ilostomy B
IIPHBEAEHHOM BEHIIIE IIpHMepe " Opomm " He MOryT OBITh ITOMEINEHBI B HEPApXHH HIDKE "
IIPEAMET OJEXKABI ", JaXe B IIOAKATETOPHIO " JKEHCKHE IIPEAMETHI OAEXKIBl ', WIH CTaTh
3K3EMIUISPOM 3TOH KaTEr OPHH.

Jlanee cpell CTPYKTYPHBIX 3JIEMEHTOB MOSIBISIOTCS C/10Mmbl. 31eCh KIacChl (HHOIJa HX
Ha3BIBAIOT (hpeiimamii ) MOT'YT HMeTh HH(POPMAIHIO O ceoiicmeax (cromax). Hampumep, kinacc "
IIPeAMET OMEXKABI " MOXKET HMeTh CBOHCTBA " IlgHa ", " cmemaH u3 ". CBOHCTBA OBIBAIOT
OCOOEHHO IT0JIE3HBIMH, KOI'JIa OHH OIPEAEIEHBl Ha BEPXHHUX VPOBHSIX HepapXHH M HACIIEIYIOTCS
IMoAKIIaccaMi. TaK, B MOTPeOUTENBCKOH HepapXHH KIIacc " IMPOAVKT " MOXKET HMETh CBOHCTBO "
I[eHa ", KOTOPOE IMOJIyYaT BCE €TI0 IOAKIIACCHI.

borpInell BBRIpA3sHTEIIRHOCTHIO OO0NIAar0T OHTOIOIMH, BKIIFOYAIOIIHE OrpaHHYEHHS Ha
00J1acTh 3HAUYEHHH CBOMCTB. 3HAUEHHSI CBOHCTB OepyTCs M3 HEKOTOPOIO IIpeIOIIpedelIeHHOIO
MHOKeCTBa (IIEJBIE YHCJIA, CHMBOJIbHBIE KOHCTAHTHI) HJIH H3 ITOAMHO’KECTBA KOHIIEIITOB
OHTOIOTHH (MHOKECTBO SK3eMIUIIPOB JaHHOI'O Kilacca, MHOXECTBO KIIaccoB). MOKHO BBeCTH
HNOIONTHUTEINBHEIE OIPAaHHYEHHS Ha TO, YTO MOJMKET 3allONHATh CBOHCTBO. Hamprmep, s
CBOHMCTBA " cIenaH M3 " Kiacca ' IIPeIMeT OIeKIObl " 3HAYeHHSI MOI'YT OBITh OI'PaHHYEHBI
SK3eEMIUISpaMH Ki1acca " MaTepHal ". JIerko YBHAETH ITPOOJIeMBI, KOTOPEIE MOI'YT BO3SHHKHYTH B
53TOM CJIy4yae ITpH HCIIONb30BAHIH HECTPOrOH TakCOHOMHMH. Ecmm " ayxm " - IMOTOMOK Kiacca "
IIPeaIMET OJEeXIBI ", TO OH YVHACIIEAYET CBOHMCTBO " CHelaH H3 " BMECTE C OrpaHHYeHHEM Ha €ro
3HayeHHqT (" MaTepHan ).

B memom ¢ HeoOXOAZHMMOCTBIO OITHCBIBaTh OOJee CIIOKHBIE (PAKTHI BBIPA3HTEIBHEIE
CpPEACTBa OHTOJIOTHH (M €€ CTPYKTypa) VCIOXKHSIIOTCS. Harpumep, MoKeT IToTpeOOBaThCs
3alI0JTHHTE 3HAYEHHE KaKOro-JMOO CBOHCTBA 5SK3EMIUISPA, HCIIONB3YS MaTeMaTHYECKOE
BRIPAXKEHHE, OCHOBAHHOE Ha 3HAYEHHSIX APYTHX CBOMCTB JAHHOTO 5K3EMIINIIpa MM 3HAYEHHMSX
CBOMCTB JPYTHX 5K3eMIIIIPOB. MHOITHE OHTOJIOTHH ITO3BOISIOT OOBSABIATE JBa M OoJlee Kiacca
TH3BIOHKTHBHEIMH  (HETepeCceKaloIMUMHCS). OTO O3HayaeT, 4YTO Yy JaHHBIX KIIacCOB He
CYIIECTBYET OOIIMX 3K3eMIUISPOB.

HekoTopeie SI3BIKH OITHCAHNS OHTOIOTHI ITO3BOIISIFOT JElIaTh ITPOH3BOIBLHEIE JIOIHYECKIE
YTIBEPKAEHHS O KOHIIEIITAX - AKCLOMbL.

SI3BIKH ormmcaHHs OHTONOrHH, TakHe Kak CycL u Ontolingua, mo3BonsroT (pHKCHpOBAThH
YTBEPKIAEHHS Ha SI3bIKE JIOTHKH IIPeIHKATOB IepBoro nopsyka (FOL).

Kiiaccuukanus mo meam cosaaHus

B pamkxax »TOH KITacCH(HKAI[HH BHIJCISTIOT 4 YPOBHS: OHTOIIOTHS ITPeJCTaBIICHISL
OHTOJIOTHS BEPXHET O YPOBHS, OHTOJIOTHA IIPeMETHOHN OO0IaCTH M ITPHKIIa Hast OHTOJIOTH S

OOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO
=N __'I: : '::"I.'.'.[-';-": ::';'I:-.|;_.L_“|_-.I :_':.'_I'.I" & Ninninin -.[:

AV XOBd iTeHHE Ad1eKCaHdDOBHLS
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[TpuKknagHble
OHTONOMK

)

KOHUenTyanusayus
thopManu3MoB NpeacTaBNeHus

3HaAHUMN

NOBTOPHO UCMONb3yeMas B
pasHbIX NpeAMeTHbIX ofnacTax

MNOBTOPHO NCNoNb3yemasn BHYTPW
oAHOW NpeaMeTHOW obnacTu

HET BO3IMOXHHOCTH NOBETOPHO
NGNoNb30BaTh

Puc. 2.2. KnaccHpHKaIs OHTOJIOTHI IT0 IIEITH CO3TaHH

OHTO0J10rHA NpeEACTABJICHHA

[lens ee co3maHMSA - OIHCaTh OOIACTh IIPEACTaBIeHHS 3HAHHH, CO37aTh S3BIK JUIA
CTIeIH(DHKAI[HH JPYTHX OHTOJIOIHI Oolee HH3KHX YpoBHeH. [IpHMep: ormcaHHe ITOHSITHH SI3BIKa
OWL cpencteamu RDF / RDFS. B gaHHOM OINCAHMH OIPEAEISIOTCS TAKHE IIOHSTHS, KakK

"Kmnacc", "oTHoIIeHHe",

OI'PaHHYCHIC Ha 3HAYCHHE CBOHCTBA ., HJOMCH .

‘ rdfs:Resource \

ITHara3oH" M T.IL

‘ rdfs:Class ‘

| owl:Class |

I_\_

\ owl:Restriction ‘

rdf:Property

| owl:DeprecatedClass ‘

owl:Thing
owl:Nothing
owl:Ontology
owl:DataRange

owl:AllDiferent

ASIMERTROARVSA
HEKTRPORHOW NOONHMCBIO

id 1dTeHHA AlNEKCAROPOB

OHTOJI0THs BepXHEro YpoBHA

puTened: ¢ 19.08.2022 no 19.08.2023
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4| owl:DeprecatedProperty

—| owl:DatatypeProperty

owl:AnnotationProperty \

-—| owl:InverseFunctionalProperty

—l uwl:Fun::tiunalF’mpertyl

—| owl:ObjectProperty

—I owl:SymmetricProperty ‘

% owl:TransitiveProperty ‘




Bnane:

Ee HasHadeHHe - B CO3aHHH eJHHON "TPaBIIbHOI" OHTOIOIHH, (PHKCHPYIOINEH 3HAHHS,
o0IMe IS HECKOINBKHX IPEJIMETHBIX O0IacTed, I B MHOI'OKPAaTHOM HCITOJIb30BAHHH JaHHOMH
OHTOJIOTHH. CVINECTBYET HECKOJIBbKO KPYIHBIX OHTOJIOTHH BEPXHETO YPOBHS. cye, porce, sumo,
oHtonorns J[xkoHa CoBel (J.Sowa) m apyrue. Ho B I[eJIOM IIOIBITKH CO3JaTh OHTOJIOTHIO
BEPXHET'O YPOBHA Ha BCE CIIyYaHM KH3HH ITOKa HE IIPHBEIH K OKHIAEMBIM pe3yilbTaTaM. MHOIHe
OHTOJIOTHH BEPXHETO YPOBHS ITOXOXKH APYT Ha JApyra. OHH coflepKaT OXHH M Te K& KOHIIEIITHI:
CYII[HOCTh, SIBIIEHHE, IIpoIlecC, OOBEKT, POIb, IPOCTPAHCTBO, BPeMs, MaTepHs, COOBITHE,
JNEHCTBHE H T.II.

Entity
Subclass-Of
=
Physical |«--- Losc e IO Abstract
B A

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

Puc. 2.4. BepxHun ypoBeHb HepapXuH OHTOIOTHH SUMO

OHTOJI0rHA NpeIMETHOH 00J1aCTH

Jlpyroe HasBaHHE - OHTOJIOTHA JoMeHa. HasHaueHHe CXOKe ¢ HasHaueHHeM OHTOIIOIHH
BEPXHETO0 YPOBHS, HO OOIacTh HHTepeca OrpaHHYeHa OJHOH IIpeAMeTHOH o0macTero (T.H.
JOMEHOM), HallpHMEp, aBHAL[MS, MeJHI[HHA, KyJIbTypa, JHCTAaHI[HOHHOe OoOyueHHe, VHTepHeT-
TEXHOJIOTHH. OHTOIOrHA TMPeAMETHOH OOmMacTH OO0O0O0INMaeT IMOHSTHS, HCIOMB3VIOIHECS B
HEKOTOPHIX 3ajlayax JOMeHa, aOCTparHpysch OT caMHX 3ajJa4 (TaK, OHTOIOIHS aBTOMOOHIIEH
He3aBHCHMA OT JTHOOBIX OCOOEHHOCTEH KOHKPETHBIX MapOK MAaIllMH). BO MHOTHX JHCIHILIHHAX
cefyac paspadaThIBAIOTCS CTaHAAPTHBIE OHTOJIOTHH, KOTOPBIE MOI'YT HCITOIb30BaThCS
3KCIIEPTaMH II0 MPEAMETHBIM OOJIACTAM JIS COBMECTHOI'O HCIIONB30BAHHMSA H aHHOTHPOBAHHUA
HH(OPMAIHH B CBOeH 00IIacTH.

Hamnpumep, B 001aCTH MeIUITHHEI CO3[aHbl OOIBIIHE CTAHAAPTHEIE, CTPYKTYPHPOBAaHHBIE
cinoBapH, Takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHCTEMATH3HPOBAHHASI HOMEHKIATypa MeJHI[HHBI - KIMHHYecKas TepMHHOJorus) u UMLS
(Unified Medical Language System - cemaHTHYecKasd ceTb CHCTEMBI YHH(PHIMPOBAHHOIO
Memmmrckoro f3eka). Takke MOSBISIOTCS OOIMpHBIE OOINEleleBble OHTONMOrHMH. Tak,
nporpamma OOH mo pasururo (United Nations Development Program) um KoMITaHHS
Dun&Bradstreet oOpemmmmm  ycwmsg misg  pa3padoTkn  oHTonorHH UNSPSC, koropas
IIPeJOCTaBISeT TEPMHHOJIOTHIO TOBAPOB H YCIIVT (WWW.UNSPSC.0IZ).

IIpuKIaHAS OHTOJIOT HA

HasHaueHHe TaKOH OHTOIOTHH B TOM, 4YTOOBI OIMICAaTh KOHIIEIITYAIBHVIO MOJEIb
KOHKPETHOH 3aJlayd IIH ITPHIOKEHHSA. IIpHKIagHBIE OHTOIOIMH OITHCBIBAFOT KOHIIEIITHI,
KOTOPEIE 3aBHCAT KaK OT OHTOIOIHMH 3aJa4, TaK M OT OHTOJIOTHHM IPEeAMETHOH OONIACTH.
[IprmepoM MOXKET CIYAKHTh OHTOJIOTHS IS aBTOMOOIIEH, CTPOHMTENBHBIX MaTEpHaJIOB,
BRIYHCIINTEIbHOH TEXHHKH. TaKHe OHTOIIOTHH COJlepKaT HaHOollee  CIEIH(HYHYIO
HH()OPMAIEQ, - Lippyeprr;  ontomormi mpoekToB TOVE, Plinius. TOVE  (Toronto Virtual

Enterpns%}ﬁlﬂ%mf ORKT®'C co3aHIe MOJIENIH JJaHHBIX, KOTOpas JOIKHA:

.......... 0006000004 3E

_ - GﬁEClIEH}ITB D%]_[[:YIO TCPMITHOJIOI'HIO AJIA HPE,I[METHDH DﬁHElCTH ITPHITOMCHIA KDTGPDH
MGI _'y'I GGEMECTHG HCIIOIIB30BATbCH H IITOHHMATBCAH KaKAbIM YHACTHHKOM GﬁH.[EHI[H
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- IaTh TOYHOE M II0 BO3MOKHOCTH HEIIPOTHBOPEUHBOE OIIPEACIeHNE 3HAUEHH S KaKIOro
TEPMIHA Ha OCHOBE JIOTHKH IIEPBOI0 ITOPSIKa,

- o0eclieynTh 3aJjJaHHEe CEMAHTHKH C IIOMOIIBIO MHOJKECTBAa aKCHOM, KOTOPBIE
ABTOMATHYE CKH ITO3BOJISIOT IIOJIYYATh OTBET HAa MHOKECTBO BOIIPOCOB O ITPEAMETHOH OOJIaCTH.

TOVE pmomxHO o0OeCIIeUHTh IIOCTPOEHHE MHTETPHPOBAHHOH MOJAEIH HEKOTOPOH
IIpeIMETHON OOJIaCTH, COCTOSMIIEH M3 CIEeAVIOIMX OHTOJIOTHMH: OIlepalfiii, COCTOSHHI H
BPEMEHH, OPraHH3alHH, PECYPCOB, IIPOAYKTOB, CEPBHCA, ITPOU3BO/ICTBA, LIEHBI, KOIHYE CTBA.

Plinus. Llempro mpoekTa SBIISIETCS IIOJIYAaBTOMATHUECKOE 143871e4eHiie 3HAaHLIl N3 TEKCTOB
Ha €CTECTBEHHOM S3BIKE, B YACTHOCTH, JIMTEPATYPhl O MEXAHHYECKIX CBOHCTBAX KepaMIHYeCKHX
MaTepHaIOB. TaK KaK TEKCTHI OXBATHIBAIOT IIMMHPOKHI JHAIIa30H ITIOHATHH, TPEOYETCSI MHOXKECTBO
HHTEeTPHPOBAHHBIX OHTOJIOIHH IS OXBaTa TaKHX ITOHATHI, KaK KepaMHYeCKHe MaTepHalbl H HX
CBOMCTBA, CIIOCOOBI MX OOpaCOTKH, pa3lIH4YHbIe Ae(eKThl MaTepHAJIOB, HAaIIpHMEp, TaKHe Kak
TPENMHBI H TIOPEI. OHTOIOTHS OIpPEAelsSeT S3BIK, IIPH IIOMOIIMH KOTOPOI'O BBIPAXKAETCH
CEMAHTHYECKAS YaCTh CIIOBAPA.

Kiaaccupukanusi OHT 0JI0THHA 110 COAePRIMOMY

CvyilHocTu, CodBITHA,
[lpocTpaHcTBO, Bpems...

ObLwue
OHTOMOrMK

O CocTaBneHne pacnucaHum,
HTONOrKUK onpepeneHle Ueneu,
3apad Knaccudukayma

MHoxecTBa NpeaMeToB. ckanbnenm,
PEOLMETHDRIE cKaHepbl
OHTOJTOTMW

Puc. 2.5. KnaccrupHkalipss OHTOIOTHIH IT0 COJIePKHMOMY

JlanHas xIaccH(pHKAISI OYeHb ITOX02Ka Ha ITPeAbIAYINYIO, HO 3/IeCh aKI[EHT CMeIaeTcs
Ha pEAIbHOE COJEPKNMOE OHTOJIOTHH, a HE Ha aOCTPaKTHVIO LIETIh, TIPECIIEAYEMYIO aBTOPaMH.

Obuiue OHMOOZHI OIHICBIBAIOT HaHOolee OOINHe KOHIIEINTHL (IIPOCTPAHCTBO, BPEMSL
MaTepHsI, OOBEKT, COOBITHE, JEHCTBHE H T.J.), KOTOPhIE HE3aBHCHMBI OT KOHKPETHOH ITPOOIIEMEI
1 00acTH. B 3Ty KaTeropHro ITOIMajgaroT M OHTOIOTHH IMTPEACTARIEHH L, H OHTOJIOTHH BEPXHETO
YPOBHSL.

OHmonozus, OpUEHMUPOSAHHAA HA 3ad0ayy - 35TO OHTOIOTHS, HCIIOIb3YeEMas
KOHKPETHOH ITPHKIIAAHON ITPOrpaMMON H COJieprKallfasd TEPMHHBI, KOTOPBIE HCIIOIL3YIOTCS ITPH
pazpaboTrke 10, BRIMOIHSIOMIETO KOHKPETHYIO 3a4ady. OHa oTpaxaeT CIIEIH(PHKY IMTPHIIOKEHH S,
HO MOXKET TakKKe CcojJlepKaTh HEeKOTOphle OOINHe TEePMHHBI (HallpHMep, B TI'papHueCKOM
pelakTope OyAyT H CIlelH(pHye cCKHe TEPMHHEI - ITaJTHTPa, THII 3aJIHBKH, HAJIOKEHHE CJIOEB H T.]1.,
H oOmMe - COXPaHNTh H 3arpy3uTh (aiur). 3ajJadd, KOTOPBIM MOXKET OBITh ITOCBSIIEHA
OHTOJIOTHS, MOT'YT OBITH CaMBIMH Pa3sHOOOPa3HBIMH:. COCTABJIEHHS PACIIICAHHS, OIPEAeTICHHE
I[elel, JHATrHOCTHKa, Ipojaka, paspaborka IIO, mocTpoeHHe KrIacCH(pHKAIMH. IIpH 3TOM
oHmMono2usa 3adayii NCIIONB3YET CIIEIHAIN3AI[HI0 TEPMHHOB, IPEACTABIEHHBIX B OHTOIIOIHSX
BEPXHETO YPOBHA (06111x OHNMONOUAX).

IIpeomemnan onmonocua (WIN oHmMoONO2UA NpeoMenoe ) OIHCBIBAET PeallbHbIE
Hp&ﬂMET&g@mﬁTm@%ﬁ KaKOH-TTHOO JAeSTelbHOCTH (ITPOH3BOACTBRE). HampuMep, 3T0 MOXKET

L

. OBITH cOHT.OMOFH A  BCEX ;HacTeH (F, KOMIIOHEHTOB CaMOJIETOB OIpejielleHHOH MapkH (Boeing) H
engBeIEHHA 00 X T OCTABIIKAX, XapaKTEePHCTHKAX, CIIoco0e COeHHEHHS IPYT ¢ APYTOM H T.IL.

20



OHTOJIOrMH [ 00padOTKH TEeKCTOB HA eCTeCTBEHHOM s3bIke. JlekcHueckue
OHTOJIOT HH

Jlnsg Toro 4roOBl IIPHMEHHTH OHTOJIOTHIO VIS aBTOMATHYECKOH OO0pabOTKH TEKCTOB, B
YACTHOCTH, JJIS pelieHHd 3aJa4d HH()OPMAIHOHHOIO ITOHCKA, HEOOXOIHMO IMOHITHSM OHTOJIOTHH
COITOCTABHTh HaOOp S3BIKOBBIX BBIpAKEHHH (CIOB H CIOBOCOYETAHHI), KOTOPBHIMH ITOHSTHS
MOTI'YT BBIpaKaThCS B TEKCTE.

[Iporieaypa corocTaBIeHHS ITOHSATHH OHTOIOTHH M S3BIKOBBIX BBEIPAKEHHI MOJKET OBITH
OCVYIIECTBJIEHA PA3THYHBIMH CIIOCOOaMI.

Bo-TIepBBIX, OHTOIOIHS MOXeT OBIThH CHellaHa 3apaHee, IIYTEM JIOTHYECKOH
KIIacCH(DHKALIHH, a 3aTeM K €€ 3JIEMEHTAM MOI'YT OBITh ITPHITHCAHBI S3BIKOBBIE €QHHHIIBI. TakK,
HarpuMep, Jlyr Jlewat (Doug Lenat), pyKOBOIHTENh HM3BECTHOIO IIpoeKTa B 0O0NacTH
IpecTaBlIeHHs 3HaHHH Cyc, B paMKax KOTOPOIO MpeJIonarajioch (opMaIH30BaTh 3HAHHS
3PaBOrO CMBICTIA (COmMINON sense) H HCITOIb30BaTh HX, B YaCTHOCTH, JJISI 00pabOTKH TEKCTOB Ha
eCTeCTBEHHOM S3bIKE, CUHTAET, YTO y4YeT 3HAaYeHHH CJIOB MOKET TOIbKO 3aIryTaTrh ("words are
often red herrings"), 4TO 3HaYeHHS CJIOB JOEIIT MHP HEOJZHO3HAYHO, a JIMHHH JeJICHHA
TIPOHCXOJSAT M3 CaMbIX Pa3IHYHBIX IIPHYHH: HCTOPHYECKHX, (PH3HOIOTHYeCKHX H T.IT.

IIpeamnaraeTcsa co3gaBaThk OHTOJIOTHIO ITYTEM JIOTHUECKOrO aHalms3a, 'CBepXy-BHU3". IIpH
ATOM HMeHa BBOJHMBIX ITOHSATHH (PKellaTelbHO) JOIKHBI OTpakaThb Te ITPH3HAKH, KOTOPBIE
3aJI0KEHBI B OCHOBY JelleHHSA. B pesyibrare IOIYYAIOTCS HMMEHA IIOHSATHH JOCTATOYHO
IPOMO3JKHE, HEeCTECTBEHHBIE, C HHMH TPYIHO OIepPHPOBaTh Kak pa3paboTUYHKaM, TaK H
BO3MOJKHBIM II0TIb30BATENISM.

Jlpyras mpo0OieMa TakKOro IIOAXOJa. IIPHITMCHIBAS S3BIKOBBIE BEIPAKEHHS JIOTHYECKH
OOOCHOBAaHHON CHCTEMe IIOHSATHI, MBI IIOIY4YaceM, YTO OJHO H TO JKE€ CIIOBO MOKET
COOTBETCTBOBATh CIHMINKOM OOJIBIIIOMY KOIHYECTBY TaKHMX 'IIPABHJIBHBIX' TIOHSITHI B
3aBHCHMOCTH OT KOHTEKCTa, a 3HAUHT, BOSHHKAECT H3JIHINHIS MHOIO3HAYHOCTh JIEKCHYECKOH
e IHHHIIBL.

Kpome ToOro, torjga kak HeOOJIBIIHE OHTOIOTHH MOI'YT OBITH IIOCTPOEHBI METOAOM
CBEpPXY-BHH3, pa3padorka IOAPOOHBIX OHTOIOTHMH IS pealbHBIX IPHJIOKEHHH - 3ajaya
HeTpHBHAJIbHAsI. bonee TOro, BO MHOIHMX IIPEAMETHBIX OOIacTSIX 3HaHHe, HYXKHOE I
pacIpoCTpaHeHHs H HHTETpPalH, CONEP:KHICSI B OCHOBHOM B TeKcTaX. M3-3a BHYTpPeHHHX
CBOJCTB UYEIIOBEYECKOI'0O S3bIKA HEITPOCTOH 3ajaueci SBIISETCS CBS3aTh 3HAHHS, COMEPKAIIHECS B
TEKCTaX, C OHTOIOIHAMH, Aake eciH Obl ObIjIa IMOCTPOeHa IMOAPOOHAS OHTOJIOTHS IIPeAMETHOH
00J1acTH.

HekoToprie HecllegoBaTelM, Takie KaK H3BECTHRIN OPHTAHCKHI JIMHIBHCT ﬁﬂp}ﬂ{ Buikc,
CUHMTAIOT, YTO "HECMOTPSA Ha TO, YTO BCE aBTOPHI CTATEH ITO OHTOJIOIHSM ITOAYEPKHBAIOT, YTO
IIOHATHS SBJIIIOTCS KHPIMYHKAMH JIFOOOH OHTOIOIHH, MBI MAHHITYIIHPYEM ITOHSTHSIMHI
ITOCPEZCTBOM CJIOB. BO BCeX OHTONMOIHSX, KOTOPBIE HM3BECTHBI, CIIOBA HCIIOIB3YIOTCS IS TOrO,
yTOOBI MMPEACTARIATh IMOHATHSI. CJIeJOBaTeIbHO, TO MHOJKECTBO SBJIEHMI B MHpPE, KOTOPHIE HE
BepOammM30BaHbl, HE MOIYT OBITH CMOZEIHPOBAHBI. MBI MOJXKEM OICAaTh 3TO SBJIEHHE Kak
OHTOIOTHYECKYIO THIIOTe3y CemHpa-Yopda, TO ecTh TO, YTO He OITHMCHIBAeTCS CIOBaMH, He
MOJKET OBITh OTPAa’KEHO B OHTOJIOTHH: " .

BTopoe HampaBieHHe, KOTOpoe OOBIYHO OOCYXKIaeTcs, - 5TO0 VYCTAHOBIIEHHE
COOTBETCTBHH MEKIY HEPAPXHYECKHMH JIEKCHUYE CKHMH pecypcamH THiia WordNet 1 HeEKOTOpoii
ouTtosorueit. WordNet-pecypChl OITHCHIBAIOT JIeKCHYECKHEe OTHOIIEHHST MeXTy 3HaYeHHSIMH
CIIOB, IIPEJCTABIEHHBIE B BHJIE OTAEIBHBIX EIHHHI[ B HEPAPXHUYECKOH CETH - CUHCemoeE.
OTHOIIEHHS MEXKAY JeKCHUYECKHMH €IHHHI[AMH B 3HAUYHTEIILHOH MepPe OTPa’kKar0T OTHOILEHHS
O00BEKTOB BHEIIHEI O MHpPA, ITIOATOMY TaKHE PECYPCHI YACTO PacCMATPHBAIOTCS KaK OCOOBIH BH]
OHTOJIOTHH - Jiekctideckiie WM JLH 26LCIIYeCKIle OHNOI02LIL.

ng@%ﬁﬁﬂg,ﬁ%ﬂé%mmmﬁ JIMHTBHCTHYECKHMX OHTOJIOTHH SBIISIETCS TO, 4YTO OHH

Cepv FEPH B3 aNBIKospragerra Clarebomid to the semantics") S3BIKOBBIX BEIpakeHHH (CIIOB, HMEHHBIX
SRS T YO 1Y TR B @1 rueckite  OHTONMOTHMI OXBAaTHIBAIOT OOJBIIMHCTBO CIOB S3BIKA H

OJHOBPEMEHHO HMEIOT OHTOJIOTHYECKYIO CTPYKIYPY, IMPOSBILIOIIYVIOCS B OTHOINEHHSIX MEXIY
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TTOHSATHAMH. [103TOMY JIMHTBHCTHYECKHE OHTOJIOTHH MOI'YT PacCMaTpHBAThCSI KaK OCOOBIH BH]I
JIEKCHYeCKOH 0a3bl JaHHBIX H OCOOBIH THIT OHTOJIOT HH.

JIMHTBHCTHYECKHE OHTOJIOTHH OTJIHYAIOTCS OT (POPMAIIbHBIX OHTOIIOTHH IIO CTEIeHH
dopmammzanny. IlosTomMy 1pemronaraercs, 4YTO pa3paldOTYHKH TaKOro poja PecypcoB
pa3padaTeIBarOT HEPAPXHIO IEKCHYECKNX 3HAUEHII €CTECTBEHHOIO A3bIKa, a I O0Jee CTPOroro
OIICAaHMS 3HAaHMH O MHpe HeOOXOAHMO COIIOCTAaBHTL TaKHE PEeCcyYpCHl C KaKHMH-TIHOO0
(pOpMAaITbHBIMH OHT OJIOTHLSIMH.

Tak, comepKaHHeM OIHOIO H3 IIPOEKTOB SBISETCS YCTAHOBIIEHHE OTHOIINEHHH MEXIY
WordNet 1 EuroWordNet, ¢ oHOI cTopoHBI, H (popManbHOH oHTONIorHer SUMO - Standardized
Upper Merged Ontology - ¢ apyroi. [IpoeKT coCTOHT B TOM, YTOOBI YCTAHOBHTL COOTBETCTBHE
Mexk Ty crHceTaMH WordNet H MOHSATHSAMI OHTOIOTHI, ITPH KOTOPOM KaxKIbIi ciHceT WordNet
NTHO0 HAPSMYIO COIIOCTABIISETCS C ITOHSITHEM OHTOJIOIHMH, ITHOO SBISETCS THIIOHHMOM IS
HEKOTOPOTr'0 IOHSITHS HIIH 3K3eMIUISPOM (3IIEMEHTOM) ITOHSATHS OHTOJIOTHH.

Y4yacTHHKH apyroro mpoekra - OntoWordNet - CUHTArOT, YTO HEAOCTATOYHO ITPOBECTH
opMalbHYIO CKIEHKY pecypca THIla WordNet m ¢opMalbHOH OHTOIOIHH. HeoOXOAHmMa
3HAUHTEIbHAS PeCTPYKTYPH3AIHMSI HCXOJHOIO JIEKCHYECKOro pecypca. AHamormyHasg padorta
TIPOBOAUTCA U B IIpoekTe Cyc.

Tperui IIyTh - IIOIBITAaThCHA Ppas3padoraTh EIHHBIH PEecypc, B KOTOPOM OBIIIH ORI
cOaraHCHpoOBaHbI 00e YacTH. CHCTeMa ITOHSATHI M CHCTEMAa JIEKCHYECKHX 3HAYEHHH, - 4YTO
3aKII0YacTCI B Pa3yMHOM pas3felIeHHH 3THX eQUHHII[ B CO3JaBacMOM Pecypce H aKKypaTHOM
OIMCAaHHMM MX B3aMMOCBs3eH. [IoIbITKa Takoro IOAXOja PpealM3yeTcs B OHTOJIOTHSX
MikroKosmos 1 OntoSem.

ITocTanoBKa 32124l K NpaKTHYecKoil padoTe 4

1. U3yunTs npeaiiaracMelil TEOPETHUECKHHA MaTEPHAII.

2. IlocTpouTs BPEMEHHVIO H CETEBVIO JHAIPAMMBEL I BRIOPAHHOTO ITPOEKTAa.

3. IlocTpouTs AHarpaMmy pacIpedelecHHI YVYaCTHHKOB I'PYIMIBI ITO 3TallaM.

2. TIOoCTpOMTE CEMAHTHUECKYIO MOJENb IIPEACTABICHHS JTaHHBIX, IIPEICTaBHTL H
00OCHOBATH PE3YIILTATHI MOJEIITHPOBAHH L.

3. IlocTpoUTh OTYET, BKIIFOYATOINH MOJIEIb JAHHBIX H €€ ormcaHHe. [IpeacTaBUTh OTYET
ITO ITPAKTHYE CKOH padoTe IS 3aIlHTHI.

BapuaHTbI HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIpeIMETHOH OONacThI0 M KIaccOM pa3padaThIBacMOH
HH()OPMAITHOHHOH CHCTEMEI ITOCTPOHTh CEMAHTHYECKYI) MOJEIb IIPeJCTaBIeHHS JaHHBIX,
ITPEACTABHTE H OOOCHOBATE PE3YIILTATHI MOJIETIHPOBAHHSL

Tabmma 4.4 — UHIuBHAYanbHEIE 3alaHH

No I IpeaMeTHass 06IacThb Kmacec UC

| Cxknana MRP

2 I IpOM3BOACTBEHHOE MIPEATTPHATHE ERP

3 ‘Toproroe nMpearrpusaTHe CRM

2 Toprosoe nmpeaIpusarme SCM

5 Topropoe mpeaIpusarme B2C

6 [Topran B2B

7 CTPOHTEJIFHOE IIPEAIIPHSATHE NC yyeTa

8 Briciiee yueGHOe 3aBe/icHHE HC yripaBieHHS

9 HMudpact a TIPeITPHATHS CIIITP

10 Amﬁf%“i%pmyp& ITPEITPUATHA DKCIIepTHASA CHCTEMA
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnageneu:  lWe6ayxosa TaTbsHa AnekcaHapoBHa
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Cﬂ,[[EpHQ‘EIHHE 0TCETAa

[To BpOIOMHEHHOH padoTe cocTaBIsgeTcad oTyeT. OTYeT BBIOIONHAETCS B 3JIEKTPOHHOM
BHJIEe. 10 BRIITOIMHEHHOMY OTYEeTY ITPOBOAUTCS 3aIlHTa ITPaKTHYeCKOH paboTHI.

OT4yeT MO IIpaKTHYeCKOH paboTe MOIDKEH COCTOSTh H3 CIEeQYIOIHX CTPYKTYPHBIX
BIIEMEHTOB:

- THTYIIbHBIH JIHCT,

- BBOJHAS YacTh: KpaTKOe OITHCaHHe Ileleil mpoekTa. BBOJHAS yacTh OT4YeTa JOIIKHA
BKIIOYATh ITYHKTHI:  YCIOBHE 3aJauyi, ITOPSAOK BHIIIOJHEHHS, ITPpOrpaMMHO-aIOIapaTHEBIE
CpeCTBa, HCIIOJIb3YeMEbIE ITPH BEITTOJIHEHHH PaloTHI.

- OCHOBHAS 4acCTh. OITHCAaHHE CEMAaHTHYECKOH MOJEIH ITPeICTaBICHI JaHHBIX

- 3aKIIFOYeHHe (BBIBOJIBI);,

- CITHCOK HCIIONIb30BAHHOI THTEPaTyPhI.

3ammmTa oT4eTa I10 IMpaKTHUYeCKOH paboTe 3aKIIoYaeTcs B IIpe IbIBIIEHHH ITPeIlo[aBaTelro
ITOTYYEHHBIX Pe3ylIbTaTOB B BHJE (pailia H JeMOHCTPAI[HH ITOTYYEeHHBIX HABBIKOB ITPH OTBeTaxX
Ha BOITPOCHI ITpenoJaBaTellsL.

Ko HTPOJIbHBIE BOIIPOCHI

1. VrpapieHne KauecTBOM ITPOrPaAaMMHOIO ITPOAYKTA.

2. IIporiecc mmanmpoBanus cosmanmg 110.

3. KOHTpOJIbHBIE OTMETKH 3TAIIOB PadoT.

4. JlnarpaMMBeI ITPOLIECCOB H BPEMEHHBIE JTHATPAMMEI.

5. BpeMeHHEIE U CETEBBIE JHAT PAMMEI.

0. Pacripeneneniie HCIIOTHUTENEH I10 ATallaM

7. THIIBI PHCKOB, KOTOPBIE MOT'YT OKa3aTh BIHSHHE Ha JaHHBIH MTPOEKT
8. CxXema 1poriecca yIrpaBJIeHHSI PHCKAMH

9. PesynpTarhl aHam3a PHCKOB

IIpakTHueckas padora S. HHpacTpyKTYpa NPpoeKTHPOBAHHA HHHOBAIHOHHBIX
HH/KeHEPHBIX pelleHHil

Ilean padorbr M3ydyeHHe cTpaTermH ITPOEKTHPOBAHHS HHHOBAIIHOHHBIX HH KECHEPHBIX
pemneHHil. [lomydyeHHe HaBBIKOB I10 IIPHMEHEHHIO HH(PPacTPYKTYPhI pa3pabOoTKH ITPOEKTA.

IIpaktiyeckag  pabora  HalpaBIIeHa  Ha  O3HAKOMIIEHHE C OCHOBHBIMH
HH(PaCTPYKTYPHEIMH PEIleHHSIMH, ITOJIydeHHe HaBBIKOB IO ITPHMEHEHHIO HH(PaCTPYKTYPHBIX
PEIEHHH ITPH ITIOCTPOEHHH MOJIEIH ITPOEKTA. .

TpeGoBaHHA K pe3ylIbTaTaM BRIIOIHEHHS IIPAKTHYECKON PadOTHI:

[TocTpoHTE MOJEIB IMPOeKTa, BKIFOUAKOIIYIO:

- HH(PaCTPYKTYPHOE pellleHHe HHKEHEPHOI O IIPOEeKTa,

- OIIpeJielleHHEe cOcTaBa HH(PaCTPYKTYPhI IMPOEKTHPOBAHHS HHKEHEPHOI'O PEIIIEHH,

- pa3paboTKy cTpaTeTrHH BHeAPEHH: HHPPaCTPYKTYPHEIX PeIlleHHId.

OcHoOBBI TEeOpHH

PeJaKTOPBI OHT 0JIOIHH

[Tpn co3ganmy OHTOJOTHH (KaK H IIPH IPOEKTHPOBAHHH IIPOrPaMMHOI0 0OecIieYeHHS
HJIM HallHCAaHHH SJIEKTPOHHOIO JOKYMeHTa) IelIecoo0pa3sHO IIONMb30BAaThCS  ITOIXOMSIIHMH
HHCTPYMEHTAMH. byJeM Ha3bIBaTh HHCTPYMEHTAIIBHBEIE npocpaMMHble cpedcnmed, CO3JaHHBIE
CIIEILMAIbHO IS IIPOEKTHPOBAHHS, PEAAKTHPOBAHMS M aHalH3a OHTOJOTHH, pedaKTOopaMH
OHTOJIOTHH.

OCHOBHAaA m«:zﬁ_lm mO00ro pefaKropa OHTOJIOTHH COCTOHT B IIOAJEPIKKE IIpoliecca

NOKYMEHT ITOAMAC
popmanuaaHOHAGRHOMNAEPEICTABIIEHHH OHTOJIOTHH KaK cheyuguxaytiy (TOYHOTO H ITOJIHOTO

Cepmvdi ey Py GHRRESY SE9ABEBI52205E7BAS00060000043E

Bnaneneu: mcﬁﬁx a TatesHa AnekcaHapoBHa — "
%OJ]LHJI]HCTEE BOCM COBPEMCHHLBIC PCAAKTOPBI OHTOJIOIHH IIPCAOCTABIIIOT CPCICTBA

kooupoearis " (B cMbICTIE "ormHcaHug") (popMaIbHOH MOJEIIH B TOM HIIH HHOM BHe. HeKkoToprie
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Oal0T JOIIOIHHTENbHBIE BO3MOXKHOCTH II0 aHAM3Y OHTOJIOTHMH, HCIIONB3YIOT MeXaHH3M
JIOrMYE CKOI' O BEIBOJIA.

B »ston yactH OyAayT OIMCaHel HaHOoee OOIMHe XapaKTepHCTHKH PETAKTOPOB H
ITPOBEJIEH MX CPaBHHUTEILHEIN axnanu3. I1oagpo0OHO paccMaTpHBaeTCs pegakrop Protege.

[TogmepxmmBaeMble peaKTOpOM () OpMAaJIM3MBI H (pOPMATHI ITPeICTaBIIEHH S

llog ¢hopmanuzmom TOHMMAETCS TEOPETHYECKHH OasMc, JIekKalllHH B OCHOBE CIToco0a
IIpeICTaBIEHHS OHTOJIOTHYEeCKHX 3HAHHH. [IpHumepamMu (opMaIH3MOB MOIYT CIIYKHThH JIOTHKA
npeaukaroB (First Order Logic - FOL), deckpunmuenas nocuxa, gpeiimoevie mooenu (Frames),
KOHIIENITYallbHble I'padrel H T.1. MopMalIn3M, HCIIOIb3YEMBIH PeJaKTOPOM, MOKET HE TOIBKO
CYIIECTBEHHO BJIHSATh Ha BHYIPEHHHE CTPYKTYPHl JAaHHBIX, HO H OIPEeAeIlITh (opMat
IIpeICTaBICHHS HITH Jake ITOJIb30BaTellbCKIHII HHTepdelic.

Dopmam TIPeACTABIIEHHS OHTOJIOTMH 3aJacT BHJI XPpaHEHHS H CIIoco0 Iepexayn
OHTOIOTHYECKHX oImcaHmii. [log ¢opmaraMH ITOApa3yMeBarOTCS SI3BIKH ITPeJCTaBICHHS
oHromnorui: RDF, OWL, KIF, SCL.

Taximv 00pas3oM, HeKoTopas (popManbHas MOJIENb ITpeJcTariIdeTca B (popMamm3Me FOL H
MOJKeT OBITH BEIPpaKeHa cpefcTBaMHi I3bIKa KIF.

PerakTopbl OHTOIOTHH OOBIYHO ITOAAEePAKHBAIOT Pa00Ty ¢ HECKOIBKHMH (pOpMalrH3MaMH
H (popMaTaMH ITpeJcTaBIIEHHT, HO YacTO TOJILKO OJHH (popMalm3M SBISIeTcS "poaHBIM' (native)
IS JAaHHOI O pedaKTopa.

(DYHKIOHATILHOCTE PeJaKTopa OHTOIOTHH

BaxXHOH XapaKTepHCTHKOH SBJISeTCS (PYHKIHOHAIBHOCTh PelaKkTopa, T.€. MHOXKECTBO
CLIEHAPHEB €I'0 HCITIOIb30BAHH .

BazoBr1it HaOop (PyHKIHI 00eCIIeYHBaET:

paboTy ¢ OMHIM IIH OO0Jee IIPOEKTaMH:

COXpaHeHHe ITPoeKTa B HYKHOM (popMalI3Me H (popMaTe (3KCITOPT);

OTKPBITHE ITPOEKTA,

HMIIOPT H3 BHEIIHET O (pOpMara;

pellaKTHpPOBaHHE METaJ[aHHBIX ITpoeKTa (B IMHPOKOM CMBICIE. OT HACTPOHKH (OpM
peIaKTHPOBAHH S H ITPeACTaBIIEHNS JaHHBIX J0 MOAAeP/KKH BEPCHH ITPOEKTA);,

pPENAKTHPOBAHIE OHTOIOIHH. Habop BO3MOXKHBIX JeHCTBHI OOBIYHO BKIIFOYAET
CO3JaHIeE, PeJaKTHPOBaHIE, YVIAIEHHEe ITOHSTHI, OTHOIIEHHH, aKCHOM H ITPOYHX CTPYKTYPHBIX
3JIEMEHTOB OHTOJIOTHH, PEJIAKTHPOBAHHE TAKCOHOMHH.

K JOIMOMHHUTEIIBHBIM BO3MOKHOCTSIM PEIXAKTOPOB OTHOCST ITOAMEPKKY SI3BIKA 3aIPOCOB
(7151 TIOHCKa HETPHBHAIIBHBEIX YTBEPKACHHI ), aHAIIM3 LIEJIOCTHOCTH, HCITOJIb30BaHHE MEXAaHH3Ma
JIOTMYECKOr' 0 BREIBOJA, MOIIEPKKY MHOTOIIOJIb30BATEIBLCKOIO PeXiMa, TIOAAePAKKY YAATIEHHOTO
IOCTyIIa Yepes MHTepHeT.

CIIOKHBIE HHCTPYMEHTAJIbHBIE CPEICTBA

OTH CpeAcTBa HYXKHBI IS TOro, 4YToOBl HE TOIBKO BBOAHTh H PENAKTHPOBATh
OHTOJIOTHYECKYI0 HH(]OPMAI[HIO, HO H aHAJIM3HPOBaTh €€, BBRIITOIHSS THITHYHBIE OIIEPALlMH HaJl
OHTOIIOTHSIMH, HaITpHMED:

évipasHuearue (alignment) OHTOIIOTHH - YCTAHOBKA Pa3lIMYHOIO BHJA COOTBETCTBHI
MEXKIY ABYMS OHTOIOTHSAMH JUIS TOrO, YTOOBI OHH MOITIH HCIIOIb30BaTh HH(POPMAIIHIO APYT
ApyTa,

omoodpaxcernue (Iapping) oAHOH OHTOIOTHH Ha APYTYIO - HaXOXKJEHHE CeMaHTHYECKHX
CBA3EH MeKIY IOAO0OHBIMH 3IIeMeHTaMH Pa3HbIX OHTOIIOTHH,

o0vbedurHenue (Merging) OHTOIIOTHH - OIepalHsa, KOoTopas II0 JABYM OHTOIOTHSIM
reHepHpYyeT TPEeThi0, 00be JHHSIOIYEO HH() OPMALIHIO H3 IIEPBBIX ABYX.

OCHOBHBIE PETAKTOPBI OHTOJIOTHIH
OpEetids Tv”‘%%?:‘%ﬁ’”é'lm
Ceptudpmkar:  2COH COOTPBEAROPENARTOPA OHTOJIOTHI, 3Ta CHCTEMA COJIEPAKHUT:

BnaneneL MCE%f?gSWfoﬁiﬁﬁf@?ﬁWebster TIpeIHa3HAYEHHBIIT IS OIpeIelIeHHT KOHIIEIITOB,
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cepBep, OOecCIeUYHBAIONIMII MOCTYII K oHTomormsM Ontolingua mo mporokonry OKBC
(Open Knowledge Base Connectivity);

Chimaera - HHCTPYMEHTAPHH IS aHAJIH3a H 00beJHHEHHS OHT OJIOTHIA.

Protege

370 CcBOOOIHO pacipocTpaHiaeMas Java-IiporpaMma, IpeaHasHaYeHHas U1 IIOCTPOEHUA
(co3maHHS, peJaKTHPOBAHHS M IIPOCMOTPa) OHTOIOIHII TOH HIH HMHOH ITPHKIIaJHOH OOJIacTH.
OHa BKIIIOYAeT peJaKTOp OHTOIOrHH, ITO3BONSIOIIUH ITPOEKTHPOBAThE OHTOJIOTHH, Pa3sBOpaYHBas
HEPAPXHYECKYID CTPYKTYPY aOCTpaKTHBIX H KOHKPETHBIX KIIacCoB M cIIOTOB. Ha ocHOBe
c() OpMHPOBAHHOH OHTOJIOTHH Protege 1mo3BoirsieT reHepHpoBaTh (POPMEI ITOTYYEHHS 3HAHHH IS
BBEJICHHS 3K3eMIUISPOB KIIaCCOB U ITOJKIIACCOB.

JIaHHBIH HMHCTPYMEHT TIOJJIEPKUBAET HCIIONBb30BaHNe s3plka OWL U II03BOIISIET
reHepupoBath HTML-g0KyMeHTEI, OTOOpakarollfHe CTPYKTYPY OHTOIOTHH. IIOCKOIBKY OH
HCITONIb3YET (PPelIMOBYIO Modens npeocmaenenusn snanuii OKBC, 3T0 MO3BONSET afanTHPOBATh
€ro M JId pellaKTHPOBAHMSA MOEIEH IMPeAMETHBIX OOIIACTEH, ITPEeACTAaBIEHHBIX He B OWL, a B
npyrux ¢opmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u t.11.). ITogpoOHee 00
3TOM pelaKTope OVJET pacCKa3aHO Jajiee B 3TOH JIEKI[HH.

DOE

DOE (Differential Ontology Editor) - TIpOCTOH peaaKTop, KOTOPHIH ITO3BOIISIET
IIOJIB30BATEII0 CO3/[aBaTh OHTOIOIHH. IIpolecc crenm@HKaIMH OHTOJIOIHH COCTOHT H3 TPexX
3TaIloB.

Ha 1epBoM srare moiab30BaTellb CTPOHT TAKCOHOMMIO ITOHSTHH H OTHOINEHHH, SBHBIM
o0pa3zoM O4YepYHBas MO3HITHIO KaXJIO0ro 3JeMeHTa (ITOHSITHE) B HepapXHH. 3aTeM II0JIb30BaTEIlb
yKa3bIBAeT, B YeM CIIEIH(HKA ITOHATHSI OTHOCHTEIILHO €ro "poJuTelsa', H B YeM 3TO ITOHSTHE
ITO00HO WM OTIIHYHO OT €ro "OparkeB". 110b30BaTEhF MOXKET TaKAKe ITPHOABHTH CHHOHIMEI H
SHI[MKIIONEMIYECKOE OIMPEIETIEHHE Ha HECKOIBKNX S3bIKAX IS BCEX ITOHSTHIA.

Ha BTOpOoM »Tarie JIBe TaKCOHOMHH PAacCMAaTPHBAIOTCA C PasHBIX TOYEK 3PEHHSL
[lomp30BaTes MOXKET PACIHIMPUTH, HX HOBBIMH OOBEKTAaMH HIH JOOAaBHThL OIpPaHHYEHHS Ha
00JIaCTH OTHOINEHHI.

Ha TpeTrseM 3Tare OHTOIOTHSA MOKET OBITh IIEPEBEAEHA Ha S3BIK MPEACTABIICHNS 3HAHII.

OntoEdit

OntoEdit - HHCTPYMEHTAJIILHOE CPEJCTBO, OOECIIEUHBAIOINEE IIPOCMOTP, IIPOBEPKY H
MOJH(PHKALIMIO OHTONOTHH. OHO TOAAepKHBAaeT S3BIKH IIpeAcTaBiIeHHs OHTonorHu OIL u
RDEFES, a Taxke BHYTPEHHHH S3BIK IIpeAcTaBIeHHS 3HaHHH OXML, ocHoBaHHBIN Ha XML. Kak u
Protege, 5TO0 aBTOHOMHOE Java-IIpHIIOKEHHE, HO €ro KOJABI 3aKpBRITEL. (CBOOOIHO
pacmpocTpaHgeMas BepcHsa OntoEdit Free orpamrena 50 xomrienramy, 50 oTHomIeHHSIMH H 50
3K3eMIUISIPaMH.

OilEd

OilEd - aBTOHOMHEIH T'papHYeCKHII pPeJaKTOpP OHTOIOIHH, pa3padoTaHHBIH B paMKax
nmpoekTa On-To-Knowledge. OH cBOOOmZHO pacmpocTpaHsIeTcsa IO OOMIeAOCTYITHOH JIHIEH3HH
GPL. UHCTpyMeHT HCIIOnb3yeT I IpeAcTaBiieHHsI oHTonorui s3elk OIL. B O1lEd orcyrerByeT
TTOIJIEP/KKA SK3EeMIUIIPOB KIIACCOB.

WebOnto

WebOnto npeacrasimsger cobon Java-ammmieT H pa3padoTaH JJII IIPOCMOTPa, CO3JIaHHT H
PEMAKTHPOBAHMSA OHTOJIOrHH. [ MOAEMMPOBAHHS OHTOIOTHII OH HCIIONB3VeT S3eIKk OCML
(Operational Conceptual Modeling Language). [lomp30Bareib MOKET CO37aBaTh Ppas3IIHUHBIE
CTPYKTYPEL, B TOM YHCIIE KIIaCChl CO MHOXKECTBEHHEIM HacleJOBaHHeM. IHCTpYMEHT HMeeT Psf
TIONIE3HBIX OCOOEHHOCTEH. IMPOCMOTP OTHOINEHHH, KJIaCCOB M ITPaBII, BO3MOKHA COBMECTHAS
padora HaJi OHTOIIOTHEN HECKOJIPKIX ITOJIb30BATEIEH.

ORE;-WebOBE cuio

war 200 QDB AOnrologieabooDesigi= Environment) B3aUMOJEHCTBYET C IIOTb30BaTeNIMH Ha

A KOHIETITY b HOM "YPOBHE. ‘0becieunBaeT X HaGOPOM TalIMI[ 1A 3allONHEHHS (KOHIEIITOB,

aTpHOYTOB, OTHOMIEHHI ) H aBTOMaTHYECKH I'eHepHpYyeT Ko Ha s3bpikax LOOM, Ontolingua u F-
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Logic. JIaHHBII HHCTPYMEHT IIONYYHJI CBOe pa3BHTHE B pedakTope oHTonormit WebODE,
KOTOPKIH HHTeIPHPYET Bee cepBHCH ODE B e IHHYIO apXHTEKTYPY, COXPaHsIsI CBOH OHTOJIIOTHH B

persoHHOH b/J.

ITocTanoBKa 3324l K NPAKTHYECKOI padoTe S

1. U3yuuTh IpegmaracMelii TEOPETHYECKHIT MaTepHal.

2. ITocTpoutrs Momens HH(PPACTPYKTYPHI ITPOEKTA.

3. PaszpabGoraTh HMH(PACTPYKTYPHOE PpellleHHe JJII OpraHH3allHH  IIpollecca
ITPOEKTHPOBAHM 5.

4. Omnmcarh cTpaTerHiO BHeAPeHHI HH(PPaCTPYKTYPHBIX PEIleHHI.

5. IlocTpouTe OTYET, BKIKOYAIOIMMH OITcaHHEe HMH(PPacTPYKTYPHBIX PEHIEHHH H
00OCHOBAHHE ATHX pelleHHH. [IpecTaBUTh OTYET IO IIPAKTHYECKOH padoTe JIS 3aIlHTHI.

BapuaHT bl HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIpeAMETHOH OONacThI0 M KiIaccoM paspadaThIBacMOH
HH(OPMAIITHOHHOH CHCTEMBI ONpPeJelIHTh HH(QPACTPYKTYPY I OpPraHH3al[HH IIpoIecca
IIPOEKTHPOBAHUS CHCTEMBI, a TaKKe pa3padoTaTh HHPPACTPYKTYPHOE PEINEHHE AJISI CHCTEMBI.
OOG0CHOBATEH BEIOOP TEXHOIOTHH IMIPOEKTHPOBAHI L.

Taommia 5.6 — MHaHBHIYyaIbHbIE 3aJaHHS

No [IpeqMeTHasa obnacTh Kmacc UC

1 CKian MRP

2 [ IpOH3BOACTBEHHOE IIPEATIPHSTHE ERP

3 ‘Topropoe npeaIpusarie CRM

2 ‘Topropoe npeaIpusarie SCM

5 ‘Toprosoe npeaIpusarue B2C

6 IIopTan B2B

7 CTPOHTEIIFHOE IIPEAIIPHATHE HC yyera

8 Briciiee yueOGHOe 3aBeIeHIE HC yripaBiieHHs
9 HMudpacTpykrypa npeImpHsaTis CIIITP

10 | ArmmaparHas HHQpPacTPYKTypa IIPeIIpHsITH DKCIIEPTHAS CHCTEMA

Cﬂﬂﬁpﬂﬁﬂﬂﬂﬁ 0THCTA

[lo BeOTOMHEHHOH paldoTe COCTaBISAeTCA OTYeT. OTYeT BBIOIONHAECTCS B 3JIEKTPOHHOM
BHIE. [10 BRIMTOMHEHHOMY OTYETY ITPOBOAUTCS 3aIlHTa ITPaKTHUeCKOH paboTHI.

OT4yeT N0 IIpaKTHYeCKOH paboTe MOIDKEH COCTOSATh H3 CIEAYIOIHX CTPYKTYPHBIX
BIIEMEHTOB:

- THTYJIbHBIH JIHCT;

- BBOJHAs 4acTh. KpaTKOe OITHCAaHHE IeleH mpoekTa. BBOAHAS yacTh OT4YeTa JOIKHA
BKIIOYATh ITYHKTHI:  YCIOBHE 3aJauyH, ITOPSAOK BHIIIOJHEHHS, ITPOrpaMMHO-aIOIapaTHEIE
CpeJiCTBa, HCIIONIb3YeMEBIE TIPH BEITTOIHEHHH PaOOoTHI.

- OCHOBHAS 4acTh (OImHcaHHe PabOTHI).

- 3aKJIFOYEeHHE (BBIBOJIBI);,

- CITHCOK HCIONb30BAHHOI THTEPaTyPHI.

3anmTa oT4eTa I10 IMpaKTHUYeCKOH pa0oTe 3aKIIoYaeTcs B IIpe IbSIBISHHH MPeItojaBaTelIio
ITOTYYEeHHBIX Pe3ylIbTaTOB B BHje (pailia H JeMOHCTPAI[HH ITOTYYEeHHBIX HABBIKOB ITPH OTBeTaxX

Ha BOITPOCHL CIIOdaBaTCIIA.
OJOKYMEHT NMoanncAaH

ROHTHU AR Karpoctr

LYo ITpa B ERTTE PiCkaMI ITPH TPOEKTHPOBAHHH IIPOrPaMMHOT O IIPOLYKTA.
2. IIporiecc yrpaBineHN S PHCKAMI.
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3. KOHTpOoIbHBIE OTMETKH 3TAroB Ppador.

4. JlnarpaMMBeI ITPOLIECCOB H BPEMEHHEBIE JTHATPAMMEI.

5. BpeMeHHEIE H CETEBBIE JHAT PAMMBI.

0. PactipeieneHrie HCIIOMTHUTETIEH IT0 3TallaM

7. THIIBI PHCKOB, KOTOPBIE MOI'YT OKa3aTh BIMSHHE Ha JAHHBIH ITPOEKT
8. CxeMa Imporiecca VIIpaBIIeHHS PHCKaMH

9. PesymbTarhl aHam3a pHCKOB

IIpakTHueckas padora 6. HHCTpyMeHTA/IbHOE 00€eclieYeHH e OHTOJIOTHIECKOI0
MOJeJIHPOBAHHA HH(POPMAIHOHHBIX CHCTEM

Ileanr padorbr I3yueHHE HHCTPYMEHTAJIBHOIO OOECIIEYEHHS OHTOJOTHYECKOIO
MOJEIIHPOBAHHA HH(POPMAITHOHHBIX CHCTeM. llomydeHHe HABBIKOB IO ITPHMEHEHHIO JAHHBIX
METOJIOJIOTHH B ITPOEKTHPOBAHHH HHHOBAIIHOHHOI'O ITPOIYKTA.

IIpaktiueckasgs paboTa HallpaBlIeHa Ha O3HAKOMIIEHHE C HHCTPYMEHTAIbHBIM
oOecIte4ueHHEM OHTOIOIHYECKOI0 MOJEIIHPOBAaHHS HH(}OPMAIHOHHBIX CHCTEM, ITOIYy4YEHHE
HABBIKOB I10 IIPHUMEHEHNIO HHCTPYMEHTOB OHTOIIOTHYECKOTO MOAEIIHPOBAHH 4.

TpeGoBaHHA K pe3ylIbTaTaM BRIIOIHEHHS IIPAKTHYECKON PadOTHI:

[IOCTPOHTE OHTOIIOTHYECKYIO MOJEIIbL CHCTEMEBL, 0O0OCHOBATh BHIOOP HHCTPYMEHTAIBHOI'O
00eCIeYeHH I OHTOJIOTHYECKOI'0 MOJIEIIHPOBAaHNH S HHHOBAITHOHHOTO ITPOAYKTA.

ITocTanoBKa 32124l K NpaKTHYeCKoil padoTe 6

1. U3yunTs npeaiiaracMelil TEOPETHUECKHHA MaTEPHAII.
2. Pazpa®oTrark OHTOIOTHYECKYIO MOJIEIIF CHCTEMEI.
3. ObocHOBaTh,  BEIOOD HHCTPYMEHTAIIBHOIO  OOECIEYeHHsI  OHTOJIOTHYECKOI'O

MOJCIIHPOBAHHA HHHOBAITHOHHOI'O IIPOAYKTA
4.  Ormcath HHCTPYMCHTAJIBHOC oOecIieyeHHe OHTOIIOTHYECKOIO MOJCIOTPOBAHHA

CHCTEMBI
5. IToctpours oT4yér. IIpemcTaBUTh OTUYET 110 IIPAKTHUECKOH padoTe IS 3aIlHTHI.

BapuaHTbI HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIpeIMETHOH OONacThI0 M KIaccOM pa3padaThIBacMOH
CHCTEMBI  paspaboTaTh  OHTOJIOTHYECKYID  MOJEJILF  CHCTEMBI, OOOCHOBaTk  BEIOOP
HHCTPYMEHTAILHOIO  OOecIleYeHHS OHTOIOIHYeCKOrO0 MOJAESIHPOBAHHS HHHOBAI[HOHHOIO

ITPOIYKTA.
Tabmma 6.6 — MHIUBHAYAIILHEIE 3aJaHH

No [IpeaMeTHas oOnacTh Kmacc UC

| CKman MRP

2 [ IpOH3BOCTBEHHOE IIPEATIPHSTHE ERP

3 ‘Toprosoe mpeaIpusarie CRM

2 ‘Topropoe nmpeaIpusarie SCM

5 ‘Topropoe ImpeaIpusarie B2C

6 Ilopran B2B

7 CTPOHTEJIBHOE IIPEAIIPHATHE HC yyera

8 Briciiee yueGHOe 3aBejieHIE HC yripaBieHs

9 MHppacTpyKTypa IpeAIpUsaTHs CIIITP

10 | ArmapaTHas HHGPacTPYKTYpa IIPEATIPHITHSI DKCIIEPTHAS CHCTEMA
Cogigpacang 9r4era

SNEKTPOHHOW NOANWUCLIO
Ceprudmkar: ECGH@dMEﬁMEﬂPﬁﬁD’@ﬂSEGGT&BﬂH&TCH oTyeT. OTYeT BBIIONHSIETCS B JIEKTPOHHOM

snanengre’ T BRI CHFGMY OTueTy ITPOBOIUTCS 3alUTa ITPAKTHYECKOH PaboTH.
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OTyeT IO TpPaKTHYeCKOil paboTe JOMKEH COCTOATh H3 CIeQVIOIIHMX CTPYKTYPHBIX
3I1eMEHTOB:

- THTYIILHBIH JTHCT;

- BBOJHAS 4acTh. KpaTKOe OITHCaHHe IleNeil ImpoekTa. BBogHAasg yacTh OoTYeTa JOIKHA
BKJIIFOYATh IIYHKTBL.  YCJIOBHE 3aJauyH, IIOPSAOK BBIIIOJHEHHS, ITpOrpaMMHO-aIdlapaTHBIE
CpeZlCTBa, HCIIOIb3YeMEBIe ITPH BRIITOTHEHHH PaOOTHL.

- OCHOBHa4 4YacTh (OIHMcaHHe palOThI): OMHCAHHE OHTOIOIHYECKOH MOJIETH CHCTEMEI,
o00oCHOBaHHE BBIOOpa HHCTPYMEHTaIbHOIO oOecleyeHHSI OHTOIOIHYECKOrO MOJeTHPOBAHHS
HHHOBAIHOHHOI O ITPOIYKTA.

- 3aKITFOYeHHE (BBIBOJIBI);,

- CITHCOK HCITOJIb30BaHHOI THTepaTyPHI.

3armTa oT4YeTa IT0 IMpaKTH4Ye KOl paboTe 3aKIovyaeTcs B IIpe IbIBIeHHH ITPeNoJaBaTelio

ITOIIYHEHHBIX PE3YJIbTATOB B BHJIC (1)EIIHIJIE1 H ACMOHCTPAIHIT ITOIIYACHHBIX HABBIKOB IIPH OTBCTAX
Hda BOITPOCHI ITPEIIOAaBATCJLA.

IIpakTinieckan padora 7. Texnosorun RDF n OWL

Ileas padoThr M3yueHie Texxomoruit RDF n1 OWL.

[IpakTHueckas pabdoTa HaIpaklIeHa Ha O3HaKOMIIeHHe ¢ TexHoinorusMu RDF n OWL,
ITOIIYYEeHHE HABBIKOB IT0 IMpHMeHeHHI0 TeXHoMorui RDF u OWL nipu paspalorke IIpoeKTa.

TpeGoBaHHA K pe3yIbTaTaM BEOIOIHEHHS IIPAKTHYECKOH PadOThI:

[IoCcTpOHTE  OHTOJIOTHYECKYIO  MOJENb  IIPEJICTABIECHHUS  JAHHBIX,  HCIIOIB3YS
HHCTpyMeHTapui TexHonoruid RDF u OWL.

ITocTanoBKa 33724l K NpaKkTHYecKoil padorte 7

1. U3yunTs npeaiiaracMelil TEOPETHYECKHH MaTEPHAIL.

2. Onucarp TexHonorud RDF 1 OWL.

3. IlocTpOHTE  OHTOJIOTHYECKYIO MOJENb  IIPEACTABIEHHS  JAHHBIX, HCIIOIB3YS
HHCTpyMeHTapHi TexHoiaorun RDF u OWL

4. llocTpoHTh OTYET, BKIIOYAIOIIIIT MOJIEIL ITPeACTaBIeHHSI MJaHHBIX. lIpeacTaBHTEH
OTYET IO IPAKTHYECKOH padoTe I 3aII[HTHL.

BapuaHT bl HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIpeAMEeTHOH OONacThI0 M KiIaccoM paspadaThIBacMOH

HH()OPMAIITHOHHOH CHCTEMBI IIOCTPOHTh MOJENh IIPEACTABIEHHS JAHHBIX, HCIIOIB3Y S
HHCTpyMeHTapui TexHonoruid RDF u OWL.

Tabmmra 7.6 — MHAHBHIYyaIbHbIE 3aJaHHS

No I IpeaMeTHas obnacTh Kmacc UC

1 CKkman MRP

2 [ IpOH3BOACTBEHHOE IIPEATIPHSTHE ERP

3 ‘Topropoe nmpeaIpusarme CRM

2 ‘Topropoe npeaIpusarie SCM

5 ‘Topropoe npeaIpusarie B2C

6 [Iopran B2B

7 CTPOHTEIIFHOE IIPEAIIPHATHE HC yuyera

8 Briciiee yueOGHOe 3aBeIeHIE HC yripaBiieHHs

9 HMudpacTpykrypa npempusaTis CIIITP

10 | ArmmrapatHas HHgicgachyKTypa ITPEMIPHATHS DKCIIEPTHAS CHCTEMA
HORYMEHT TTIOLT] H

CepTudukar: ECﬂﬂﬂﬂﬂ%ﬂﬁﬂﬂgﬁEEDEETBASGDﬂEﬂﬂﬂﬂﬂdEE
snapeneu: LeCPSEREHTOMSHIIGI* PaboTe cocTaBiIseTca orTdeT. OTYET BBOIONHAETCS B 3IEKTPOHHOM

BHIE. 1o BBEITIOJIHCHHOMY OTHCTY ITPOBOJHTCH 3aIIlHTa HpﬂKTIHECKGﬁ pﬂﬁﬂTH.
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OT4yeT MO IIpaKTHYeCKOH paboTe MOIDKEH COCTOSTh H3 CIeQVIOIMX CTPYKTYPHBIX
SIIEMEHTOB:

- THTYJIbHBIH JIHCT;

- BBOJHAS 4acTh. KpaTKOe OITHCaHHe Ielel ImpoekTa. BBOJHAS yacTh oT4YeTa JOMIKHA
BKJIFOYATh ITYHKTHI:  YCJIOBHE 3aJaui, ITOPSAOK BBIIIOJIHEHHS, ITPOrpaMMHO-aIOIapaTHEIE
CpeiCTRa, HCIIONIb3YeMEBIe ITPH BHITIOIHEHHH Pa0oTHI.

- OCHOBHAS 4acTh (OIMHCcaHHe PaOOTHI).

- 3aKIIFOYeHHe (BBIBOJIBI);,

- CITHCOK HCIIONIb30BAHHOMN JTHTEPaTyPhI.

3ammTa oT4eTa I10 IMpaKTHYeCKOH pa0oTe 3aKIIOYaeTCs B IIPeIbSIBISHIH IIPEIoaBaTelIi0
ITOTYYEeHHBIX Pe3ylIbTaTOB B BHJe (paitna M JeMOHCTPAI[HH ITOTYYEeHHBIX HABBIKOB ITPH OTBeTaxX
Ha BOITPOCHI ITpenoJaBaTesL.

IIpakTuyeckas padora 8. IlpumeHeHre OHTOJIOrHYeCKHX MoJde/ el HHHOBAITHOHHBIX
MPOAYKT OB

Ilens padorbr HM3ydeHHe crTparermii TmpHMEHEHHS OHTOIIOTHYECKHX MOJENIeH
HHHOBALHOHHBIX ITPOIYKTOB.

[Ipaktiyeckags  padoTa  HalpaBlIieHAa Ha  H3YUYEHHE  CTpaTermii  IpPHMEHEHHS
OHTOJIOTHYECKIX MOJIeJIe HHHOBAI[THOHHBIX ITPOAYKTOB H ITOIYYEeHHE HABBEIKOB ITO IIPHMEHEHHIO
H3YUYeHHBIX KeHCOB ITPH pa3palboTKe HHAHBHIYAIbHOIO ITPOEKTA.

TpeboBaHHA K pe3ylIbTaTaM BEIIOIHEHHS ITPAKTHYECKON PadOTHI:

[TocTpoure MOJETH ITPOeKTa, HMCIOIB3YS HH(POPMAI[MIO O ITpaKTHKE ITPHMEHEHHST
OHTOJIOTHYECKIX MOJIETIEH:

ITocTanoBKa 3224l K NpaKTHYeCKoil padoTe 8

1. U3yunTs npeaiiaracMelil TEOPETHUECKHHA MaTEPHAII.

2. OmmcaTp MOJIEIb IIPOeKTa, HCIIONB3YS HHPOPMAILMIO O IIPAKTHKE ITPHMEHEHHS
OHTOIIOTHYECKHX MOJIEIIEH.

3. [locTpoHTh OTYET, BKIIFOYAFOIIHIL OITMCAHHE CTpaTerHi ITPHMEHEHHSI OHTOIOTI HUECKIX
MOJIEJIEH HHHOBAI[HOHHBIX TPOAYKTOB. IIpeacTaBHTE OTYET IO IPAaKTHYeCKOH pabore g
3ALI[HUTHI.

BﬂpHﬂHT bl HHIHBHAYAJIbHbIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIPeAMETHOH OOJacThIO0 M KIacCOM paspadaThIBacMOH
HH(OPMAITHOHHOI CHCTEMBI ITIOCTPOHTH MOJIENE ITPOEKTa, HCIIOIb3YS HH(POPMAIIHIO O IMPaKTHKE
ITPHMEHEHH S OHTOJIOTHYECKHX MOJIETIEH.

Taommia 5.6 — MHAHBHIYyaIbHbIE 3aJaHHS

No [IpeaMeTHasa obnacTh Kmacc UC

1 CKia MRP

2 [ IpOM3BOACTBEHHOE IIPEATIPHSTHE ERP

3 ‘Topropoe mpeaIpusarue CRM

= ‘Topropoe npeaIpusarme SCM

5 Toproroe nMpearpusaTHE B2C

6 Ilopran B2B

7 CTPOHTENBHOE IMPEIIIPHATHE MC yyeTa

8 Briciee y4eOHOE 3aBeJEHHE MC ympaBlIeHHA

9 HMudpacTpyKTypa IIpeIIpusaTil CIIITP

10 ()i '%ﬁ%pmypa TTPEAIIPHSATHI DKCIIepTHAS CHCTEMA
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnageneu:  lWe6ayxosa TaTbsHa AnekcaHapoBHa
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Cﬂ,[[EpHQ‘EIHHE 0TCETAa

[To BpOIOMHEHHOH padoTe cocTaBIsgeTcad oTyeT. OTYeT BBIOIONHAETCS B 3JIEKTPOHHOM
BHJIEe. |10 BRIITOIMHEHHOMY OTYETY ITPOBOAUTCS 3aIlHTa ITPaKTHYeCKOH paboTHI.

OT4yeT N0 IIpaKTHYeCKOH paboTe MOIDKEH COCTOATh H3 CIEAYIOIHX CTPYKTYPHBIX
BIIEMEHTOB:

- THTYIIbHBIH JIHCT,

- BBOJHAS YacTh: KpaTKOe OITHCaHHe Ileleil mpoekTa. BBOJHAS yacTh OT4YeTa JOIIKHA
BKIIOYATh ITYHKTHI:  YCIOBHE 3aJauyH, ITOPSAOK BHIIIOJHEHHS, ITPOrpaMMHO-aIdIapaTHEIE
CpeCTBa, HCIIONIb3YeMEBIE TIPH BEITTOJIHEHHH PaOOTHI.

- OCHOBHAS 4acTh (OIMHCcaHHe PaOOTEI): .

- 3aKIIFOYeHHe (BBIBOJIBI);,

- CITHCOK HCIIONIb30BAHHOI THTEPaTyPhI.

3ammmTa oT4eTa I10 IMpaKTHUYeCKOH pa0oTe 3aKIIoYaeTcs B IIpe IbIBISHHH MIPeIlojaBaTeIio
ITOTYYEHHBIX Pe3ylIbTaTOB B BHJE (pailia H JeMOHCTPAI[HH ITOTYYEeHHBIX HABBIKOB ITPH OTBeTaxX
Ha BOITPOCHI ITpenoJaBaTellsL.

5. VUEBHO-METO/IMUYECKOE Y HH®OPMAITMOHHOE OBECHEYEHUE
TACIIUTLIMHBI

S.1. Ilepeyenb 0CHOBHOIM H JOIOJHHT €JILHOH JIUTEPATY Pbl, HE0OX0AMMOM 11
OCBOECHH A ANCIHIIHHBI

5.1.1. IlepeyeHb OCHOBHOHR JIMTEPATYPbI

bapeimesa A.B., bamaua K.B., I'ono P.C., Ilepenepsiece M.M. MHHOBaipmi: Y4yeOHOE
rmocobue / Ilom oOmI. pex. a.5.H., mpod. A.B. Baprrimesoii. — 2-e u3g. — M.: M3garenscko-
TOpropas Koprioparfus «Jlamkos 1 K », 2018.

S5.1.2. IlepeyeHb JONOHHTEILHOR JIHTEPATYPDI

HMHHOBanimOHHBIN MeHe DKMeHT : Kypc Jekuui / IO.H. Kymaxo, T.C. Memepskopa ;
M-Bo oOpaszoBaHisI H HaVKH Pocc.@eneparm, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
5.2. IlepeveHb Y1€0HO-MeTOAHIECKOr0 odecrevYeHHsI CAMOCTOSATEe IbHOH PadoThI
00y4YaArOIINXCS [0 JUCIHILIHHE

1. MertogmyecKie yKa3aHHSA II0 BBIOIOMHEHHIO ITPAKTHUYECKHX paldoT IO JHCIHIUIHHE
« AHKeHepHBIE KEMCRI. OT MPaKTHYECKHX 3aa4 K HHHOBAI[HOHHBIM PEILEHHSM) .

2. Meronmueckie yKazaHHS 110 OpraHH3allHH H IIPOBEIECHHIO CAMOCTOSTEIILHON pPabOoThI
CTYJIEHTOB I10 JHCIIUIHHe « MHKeHepHbIe KeHChl: OT MPaKTHYECKIX 3a7lay K HHHOBAIHOHHEIM
PEIIEHHSM .

5.3. Ilepeyens pecypcoB HHPOPMANHOHHO-T €JIEKOMMYHHKAIIMOHHOHN CETH
HHTEpHET, HE0OXOAHUMBIX /ISl 0CBOEHHSA AHCIHILIHHDbI

HHTEepHET-pecypChl:
1. https://www.tks.ru/ - pOCCHHCKHIIT TaMOXEHHBIH HH(POPMAI[HOHHBIH MTOPTa.
2. http://www.ved.gov.ru/ - TopTa BHENHE3KOHOMHYECKOH HH(OPMAITHH.
JJIeKTPOHHbIE OHOINOT eYHbIE CHCTEMbL:

3. http://biblioclub.ru/ - Yrnsepcuretckas 6ndnnoreka ONLINE.

4. http://www.1prbookshop.ru/ - D1eKTpoHHasa OHOIMOTEYHAS CHCTEMA.

5. https://elibrary.ru — HayuHa g 57IeKTpOHHAsI OHOIHOTEKA

IIpodeccnonaibHbIE 02351 JAHHBIX

6o AN RogHstoms .ru — opHIMATBHEL caiiT DeepanbHOit TAMOKEHHOH cTy kOB PO
Ceprucpucar:  2c00booshitprdéecomernas@ovorwsse  OPUIHAIBHBIE calT MHHHCTEPCTBA 3KOHOMHYECKOTO
Bnaﬂcniﬂ,mEﬂfﬁﬂﬁjsa TateAHa AnekcaHopoBHa
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1. O0Imue moJI0KeHN A

CaMocrogreinpHasgs pabora — IDraHHpyemass VyueOHas, VyueOHO-HCClIedOoBaTelbCcKasl,
Hay4YHO-HCCIIEA0BaTeIbCKa sl padoTa CTYAEHTOB, BHIIIOJIHAEMAasI BO BHEAYAHTOPHOE (ayJHTOPHOE)
BpeMS II0 3aJaHHI0 M IIPH METOAHYECKOM PYKOBOJICTBE IIperojapareis, HO 0e3 €ero
HEIOCPEICTBEHHOr0 y4acTHS (IIpH YaCTHYHOM HEITOCPEeJCTBEHHOM YYAaCTHH IIpeltoJaBaTelld,
OCTaBJISIIOIIEM BEAYIIYIO POIIb 3a PabOTOH CTYAEHTOB).

CamocTtosarenbHas padora cTyeHToB (CPC) B BY3e aBnseTcs BaKHBIM BHAOM Y4eOHOMH
H HAay4YHOH JeATeJIbHOCTH CTyZeHTa. CamocTogrelnpHass padoTa CTYAEHTOB HIpaeT
3HAUNTEIBHYIO POIb B PEUTHHIOBOH TEXHOIOIHH OOYUEHH S

K OCHOBHBIM BHaM CaMOCTOSTEIBHOM padOTH CTYAeHTOB OTHOCSTICS:

— (opMHpOBaHHE H YCBOEHHE COAcpKaHMSI KOHCIIeKTa JIeKI[HMii Ha Oaze
PEKOMEHJIOBAHHOH  JIEKTOPOM  Y4YeOHOH  JIMTEpaTyphl, BKIIOYas  HH()OPMAaI[HOHHEIE
o0pa3oBaTelIbHbIE PeCYpPChI (3NEKTPOHHbBIE YUeOHHKH, IeKTPOHHBIE OHOIMOTEKH H Jp. ),

— HaITHCaHHE JOKIAJIOB;
— IOATOTOBKA K CEMHHApaM, IIPaKTHYECKHM H TaGopaTOpHBIM padoraM, HX 0()OpMIIEHHE;

— COCTQaBJICHIIE aHHOTHPOBAHHOI'O CIIHCKa cTaTeH H3 COOTBCTCTBYIOINIHX KYPHAJIIOB IIO
OTpPaciIAaM 3HaHHH (HEI[HI‘GI‘H‘IEGIG[K:, IICHXOIIOTHYCCEKIIX, MCTOAHYCCEKIIX H I[p.);

— BBITIOJIIHCHHE }”IE@HG-HCCHE,[[DE&TEHLCIGIX pﬂﬁDT , IIPOCKTHAA JCATCIIBHOCTD

— ITOATOTOBKA ITPAaKTHUYECKHX pPa3pab0OTOK M pPeKOMeHIAI[MI IO PEIleHHIO ITPOOIeMHOH
CHTYaI[HH,

— BBIIOIHEHHE JOMAIHHX 3aJaHHil B BHJEe PelIeHHS OTAelIbHBIX 3aJay, ITPOBeJcHHS
THITOBEIX PacyeTOB, PacYeTHO-KOMITBIOTEPHBIX H HHAHBHAYAIBHBIX PaboT IO OTJAeIbHBIM
pas3zesiaM coJie PKaHHS JUCLHIUIHH H T. .

— KOMITBIOTEPHBIH TEKYIHH CaMOKOHTPOIb H KOHTPOIb YCIIEBaeMOCTH Ha 0ase
AIEKTPOHHBIX O0YYAOIMHX H aTTECTYIOIIHX TECTOB,

— BBITIOJIHEHHE KYPCOBHEIX paboT (IPOEKTOBR) B paMKaxX JHCI[HIUIHH,

— BBITIOJIHEHHE BHIITYCKHOH KBaTH(PHKAIIHOHHOH paOOTHI H Ip.

MeToaHKa OpraHM3alllii CaMOCTOSTEIBHOH palOThI CTYAEHTOB 3aBHCHT OT CTPYKIYPEHL,
XapakKTepa M OCOOEHHOCTENH HM3yYyaeMOH AHCIMIUIMHBEIL, o0beMa YacOB HA €€ M3YUEHIE, BHIa
3alaHUH JUIS CaMOCTOSATEIILHOH PadoThl CTYAEHTOB, HHIHBHAYAILHBIX KAayeCTB CTYJIEHTOB H
YCIIOBHH YUeOHOH AESTEIIEHOCTH.

[Ipoliecc opraHm3aifi CcaMOCTOSTEIILHOH paloTel CTYJAEHTOB BKIOYaeT B cels
CIIEAVIOIIHE STAIIbI:

— TIOATOTOBHTEJIHBIN (OIpefielieHHe IIeNeH, COCTABIEHHE ITPOrpaMMBI, ITOAT OTORKA
METOHYECKOro 00eCIeYeHIs, ITOATOTOBKA 000pYIOBAaHHA),

— OCHOBHOH (peanm3aIfs IMpPOorpaMMbl, HCIIOJIb30BaHHE IIPHEMOB ITOHCKAa HH(POPMAITHH,
YCBOEHHS, IlepepalbOTKH, TpHMEHEHHS, IlepeJadyd 3HaHHi, (HKCHpPOBAHHE Ppe3yJIbTaToB,
caMOOPraHH3aLM ITpoliecca paboTHI);

—  BaKIIIOYHMTEJILHEIH (GI_[EHI{& SHAYMMOCTIH H aHaIII3 PE3VYIIbTATOB, HX CHCTCMATH3aIlIlA,

OollecHKa 5S(QPEeKTHBHOCTH TIIporpaMMbl H IIpHeMOB PalOOTBI, BEIBOALI O HaIlpaBIEHHSIX
ONTHMH3ALHH TPY/a).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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2.11eJ b H 323294 CAMOCTOATE/IbHOH PA0dOTHI

Benyimasa nens opraHmszaiiii H ocyinecTBiaeHHs CPC coBmagaer ¢ 1enbpr0 00yUYeHHS
CTyJleHTa — ()OPMHPOBaHHE YHHBEPCAIbHBIX KOMIIETEHI[HIL.

[Ipn opranmzamgiyn CPC BaXHBIM H HEOOXOIHMBIM YCIIOBHEM CTAHOBSTICS (DOPMHPOBAaHHE
YMEHHS CaMOCTOSATEJIbHOH paldoTHl IS IIPHOOpPETEHHS 3HAHHH, HABBIKOB H BO3MOXKHOCTH
OpraHM3aIMy Yu4eOHOH M HaYYHOH HAeSTeILHOCTH. L[elb0 caMOCTOATEIbHOH PadbOThI CTYIEHTOB
SIBIIIETCS OBNajJiecHHe (PyHAaMeHTaJIbHBIMH 3HAHHSMH, IIPO(ecCHOHAIbHBIMH YMEHHSIMH H
HaBBIKAMH  JEATEILHOCTH II0 IIPO(IUIIO, OIILITOM TBOPYECKOH, HCCIIeJ0BATEIbCKOH
IESITEIIbHOCTH. CamocrosrenbHasgs  pabora CTYIEHTOB CITOCOOCTBYET Pa3BHUTHIO
CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BAHHOCTH, TBOPUYECKOI' 0 IOAX0A K PEIIEHHIO

IpolrieM y4eOHOro H IMPoQeCCHOHAIPHOIO YPOBHSL
Sagadamu CPC IBISrOTCA:

— CHCTCMATH34AIIHA H

ITPAKTHYECKHX YMEHHH CTYIEHTOB,
— yrayOlIeHHe H pacIllHpeHHe TeOPeTHYECKHX 3HAHHIL,
— (opMHpOBaHHE YMeHHIl HCIIOIb30BaTh HOPMAaTHBHYIO, ITPaBOBYIO, CIIPaBOYHYIO
TOKYMEHTAIMIO H CIIEI[HAJIBHYIO JIHTEPATYpPY,
— Ppa3BHTHE ITO3HABATEIbHBIX CIIOCOOHOCTEHl H AKTHBHOCTH CTYJEHTOB. TBOPYECKOH
HHHI[HATHBEL, CAMOCTOSTEIIEHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,
— (OpMHpOBAHHE CaMOCTOSTEIBHOCTH MBIIIUIEHHS, CIIOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPILEHCTBOBAHIIO H CaMOpeaIH3alii,

— Ppa3sBHTHE HCCIIEA0BATEIBCKIX YMEHHH,
— HCIIONIB30BAaHHE MaTepHajia, COOPAaHHOIO M IIOJIVYEHHOIO B XOJE CAMOCTOSTEIBHOH
paboTHl H 1a00paTOPHBIX 3aHSITHII.

3dKPEIICHHE

ITOJIIYHCHHBIX

TCOPETHUYCCKHX

3. T exHo/IorHYeCKasi KAPTA CAMOCTOATEILHOH PAdOTHI CTYAEHTA
JIJ1s1 CTYZAeHT OB 04HOI (popMbI 00y UE€HH A:

SHaAHHH

H

N ToroBeIin CpencTBa H OOBeM YacoOB, B TOM UHCIIE
IIpO TEXHOIIOTHH
Koner B POJVKT CPC KoHrakTH | Bceero
CaMOCTOS- OLIEHKH ast paboTa
peanH3yeMbIX e ITelIbHOCTH -
KOMIIeTeHI[HH CTYIEHTOB TEIBHON ¢
PadoTHI ITpEeIoaBa
TeleM
2 cemecTp
CaMOCTOSTEIILHO KOHCIIEKT Cobecenora
YK-3
VK-6 e H3yUYeHHE HHE 29.43 3.27 32.7
IIHTEPATYPEI
[IoaroToBKa K Ompoc CobecenoBa
YK-3
IIPaKTHYECKHM HHE 4,32 0.48 4.8
YK-6
3AHSATHAM
YK-3 IlogroroBka Ormpoc Cobecenora 6.75 0.75 750
YK-6 IOKIIaaa HHe
HToro 3a 2 cemectp 40,5 4,5 45.00

J[J1s1 CTYZAEHT OB 32049HOM (popMbI 00YUEHHS:
KYMEHT NOAMMUCAH

Bnaneneu:

KOMIIETEHI[HH

go I
&%gﬁ%FDHHD noaruc
Ceptudomkar: 2C0 -

SABBBO9]

Peaflkay-CMbENG A

2205E7BA 000043E
nexdi@FEEABHOCTH

CTYACHTOB

HUTOTroBRIH

IIPOTYKT
CaMOCTOsI-

Cpeacrea H
TEXHOJIOTHH

OLICHEI

O0BeM 4acoB, B TOM YHCIIE

CPC

KoHTakTH
asi pabora

Bcero
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TellbHOH C
paboTEI ITpernogaBa
TeleM
1 cemecTp
CaMOCTOSTEIILHO KoHcIIEKT CobeceoBa
YK-3 |
VK6 € H3YUEeHHE HHE 61,56 6.84 638.4
JITEPATYPEI
Iloaroroeka K Orpoc CobecemoBa
YK-3
IpaKTHYECKHM HIe 0.54 0.06 0.6
YK-6
RAHSITH SIM
YK-3 [IoaroToBKa Ormpoc CobeceoBra 6.75 0.75 750
YK-6 JIOKJIaga HHE
Hroro 3a 1 cemectp 68,85 7,65 76,5

4.11 OpHIOK BbIIIOJIHEHH A CAMOCTOATEIbLHOHR pﬂﬁﬂ'l‘ bl CTYACHTOM

4.1. Memoouueckile pexomenoanil no pabomne ¢ y4ebHoil 1umepamypoii

IIpn padore ¢ KHHIOM HEOOXOJAHMO ITOA00paTh JIMTEepaTypy, HAYUHTLCS IIPABIIIBHO €€
YHTaTh, BECTH 3amHCcH. J[114 rmogbopa miTepaTyphl B OHOIMHOTEKe HCIIOIb3YIOTCS al(paBHTHBIN H
CHCTEMATHYECKHIH KaTaIOlH.

BaXHO ITOMHHTB, YTO Pal[HOHAIbHBIE HABHIKH PAa0OTHI ¢ KHHI'OH - 3TO Bcerga OOIbIas
5KOHOMHS BpEMEHH H CHIL.

IIpaBWIBHEIN II0A00pP VUYEOHHKOB PEKOMEHIAYETCS IPENoJgaBaTelleM, YHTAFOILIM
JIEKIHOHHBIN Kypc. HeoOxomMas nurepaTypa MOXKeT OBITh TaKke YKazaHa B MeTOIHYECKHX
paszpaboTKax II0 JaHHOMY KYPCY.

M3yuass MaTepuan 1o yueGHHKY, CleAyeT IepexXOmHTh K CIEeIYIOIEMY BOIIPOCY TOIBKO
IIOCJIE IIPABHIIBHOIO VSCHEHHS IIPEABIAVIIErO, OIMCBHIBas Ha OyMare BCe BBIKIAAKH H
BBIYHCIIEHHSI (B TOM YHCJIE T€, KOTOphle B Y4YeOHHKE ONYINEHbI HIH Ha JIEKI[HH JaHBI I
CaMOCTOSTEIIbHOI'O BEIBO/IA).

[Ipn m3yuyeHHH mo00H JUCITHIUIHHBI OOJIBIIYIO H BAXKHYIO POJIb HI'PAeT CAMOCTOSTEIbHAS
HHINUBHAYaIbHAS paboTa.

Ocoboe BHHMMaHHE CIeAyeT OOpaTHTh Ha OIPeJclieHHe OCHOBHBIX IIOHATHH Kypca.
CTYIEHT JOIDKEH IOAPOOHO pa30Mpars IPHMEPBI, KOTOPBIE ITOSCHSIOT TaKHE OIIPeelIeHHSL, H
YMETh CTPOHTHh AHAJIOTHMYHBIE IIPHMEPBI CcaMOCTOSATeNnbHO. HyXHO [J00HBaTBCSI TOYHOIO
IIPEICTABIIEHHS O TOM, YTO M3yYaelnb. I[Iole3HO COCTaBISATH OIMOPHBIE KOHCIEKTHI. [IpH
H3yUYeHHH MaTepHala I0 y4eOHHKY ITOJe3HO B TeTpaH (Ha CIIeI[HaJIbHO OTBeJeHHBIX ITOIIIX)
JIOTIONHATh KOHCIIEKT JIEKIMI. TaM 2Ke CIeIyeT OTMedaTh BOIIPOCHI, BBIIECIEHHBIE CTYASHTOM
JULS KOHCYTIBTAIHH C ITPeIIolaBaTelIeM.

BBIBOJIBL, TIOYUEHHBIE B Pe3yJIbTaTe H3YUEHHS, PEKOMEeHAYETCSI B KOHCIIEKTE BEIJICIIATD,
yTOOKRI OHH ITIPH IEPEUHTHIBAHHH 3aITHCEH IYYIIIE 3aIIOMHHAIHCh.

OIBIT TTOKa3bIBAET, YTO MHOTHMM CTYJAEHTAM IIOMOrAaeT COCTABIIEHHE IIHCTa OITOPHBIX
CHTHAIIOB, COJEP Kalllero BaKHEHIIIHEe H HaHOOIee YacTo YIIOTpeOnseMble (POPMYJIIBI H TTOHSITH L
Taxoil THCT ITOMOraeT 3allOMHHTh (POPMYIIEI, OCHOBHEIE ITOIOJKeHHSI JeKI[HMH, a TakkKe MOXeT
CIIY?KHTB ITOCTOSHHBIM CITPABOYHIKOM JJIS CTYIEHTA.

YTeHHe HAYYHOI'O TeKCTa SBISETCS YacThIO ITO3HABATEILHON AeATelIbHOCTH. Ee 1ienp —
IIBMEHEMM%G&IMGﬁ HHpopMaImH. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAFOIIHM

Cepdb o@0 CABE R BRRPIPEFHBATORPETHROEKA TIpH OOpaIlleHHH K ITe4YaTHOMY CJIOBY (HAaHTH HYKHBIE
e e EHITA. YCBOITD ITH (JOPMATIIHIO TOMHOCTHIO WIH YACTHYHO, KPUTHYECKH TIPOAHATH3HPOBATH

MAaTCpHalIl H T.]'[.) BO MHOI'OM 3aBHCHT 3(1) d)EKTI[BHGCTB OCYIIECTBIACMOI'O ,I[EﬁCTEHH.
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BEIIETIIIOT uemsipe 0CHOGHbBLE YCHIAHO6KU 6 UMEHUU HAYUHOZ0 MeKCMmA.

HH(OPMAaIHOHHO-ITIOHCKOBEI (3a7aua — HAHTH, BRIJIEIHTH HCKOMYIO HH(POPMAIIHIO)

ycBanBaromiasa (YCHIHMS YHTATelId HaIlpaBlIeHbI Ha TO, 4YTOOBI KaK MOXHO IIOITHEE
OCO3HaTh H 3allOMHHTL KaK CaMH CBeJeHHS H3lIaracMble aBTOPOM, TaK H BCHO JIOTHKY €ro
paccykKIecHHH )

AHAINTHKO-KPHUTHYecKad (YMTATelb CTPEMHTCA KPHTHYECKH OCMBICIIHTHL MaTepHal,
IIPOaHAIH3HPOBAB er0, OIPeJelHB CBOe OTHONIEHHE K HEMY)

TBOpUYecKas (Co3laeT y YHTATellsI TOTOBHOCTh B TOM IJIH HHOM BHJIE — KaK OTIIPaBHOI
ITYHKT JJIS CBOHX pacCy’XKAeHHI, KaKk o0pa3 A JeHCTBHS IO aHAJOTHH H T.II. — HCITOJIh30BaTh
CYKIEHHS aBTOpa, XOJA €ero MbICIeH, pe3yiabTaT HaOmIoJeHHI, pa3padoTaHHYIO METOIHKY,
JOIIOTHHTD HX, TIOABEPTHYTEH HOBOIT IIPOBEPKE).

OcHoeHbie @UObl CLUCIeMAML3UPOGAHHOT 3aniici NPOUYLINAHH 020!

AHHDTHPDEHI—]IIE — IIPEACIIBHO KpPATKOC CBA3ZHOC OIIDMCAHHC HpGCMDTpEHHDﬁ HIIH
HPGIHITEIHHGﬁ KHHI'H (CTEITLH):. €€ COACPKaHH A, HCTOUHHKOB, XdPdKT€Pd H Ha3HAaYCHIA,
HJIEIHIIPGEEIHHE — KpadTKdd JIOITHHUYCCKAA  OPI'dHH3allHA TCKCTd, PAdCKPbIBAOIIdAA

COJIEpKaHIEe H CTPYKTYPY H3YYaeMOIr'0 MaTepHaa;,

TesupoBaHie — JTaKOHHYHOE BOCITPOM3BEIEHHE OCHOBHEBEIX VTBEPKIESHHI aBTOpa 0Oe€3
IIPHBIeYeHHS (PaKTHYECKOr 0 MaTepHala;

[{uTHpOoBaHHE — JOCIIOBHOE BRITIMCBIBAHHE M3 TEKCTA BBIIEPKEK, H3BIIEUEHHI, HaHOOJIEe
CYIIECTBEHHO OTPaKarOIIIX TY IWIH HHYIO MBICIIb aBTOpA,

KoHCIIEKTHpOBaHHE — KpaTKOe M IIOCIENOBATEIIPHOE H3JIOKEHHE COJIepKaHHSA
ITPOYHTAHHOTO.

KOHCITEKT — CITOKHBIHN CITOCO0 M3IIOKEHHS COAEPKaHN I KHUTH WIH CTaThH B JIOTHYE CKOH
ITOCIIEOBATEILHOCTH. KOHCIIEKT aKKYMYIIHPYET B ceOe IPEABIAVIIHE BHIALI 3aIIHMCH, TTO3BOISET
BCECTOPOHHE OXBATHTh COAEpIKaHHe KHHIH, CTaThH. [103TOMY YMEHHE COCTABRIISATH IUIaH, TE3HCHI,
JeNaTh BRI CKH H IPYTHE 3aIIMCH OIPEAEIIIET H TEXHOJIOTHIO COCTABIIEHNS KOHCIIEKTA.

Memoouueckue pexomernoatfuti o cOCNAGIEHIUIO KOHCHNEKNA:

|. BHHMMAaTENbHO MPOYNTANTE TEKCT. Y TOUHHTE B CIIPABOYHOH JIMTEPATYPE HETIOHSTHBIE
crioBa. [Ipu 3armicH He 3a0yAbTE BEIHECTH CITPABOYHEIE JJAHHBIE Ha ITOJISI KOHCIIEKTA.

2. BBIZIEITE ITTaBHOE, COCTABBTE TUIAH.

3. Kpatko copMmylIHpyHTe OCHOBHBIE IIOIOXKEHHS TeKCTa, OTMEThTE apryMeHTAIL[HEO
aBTOpA.

4. 3aKOHCIIEKTHPYHTE  MaTepHal, 4eTKO  Ccleaysa  IIyHKTaM  IuaHa.  llpm
KOHCIIEKTHPOBAHHH CTApANTECh BHIPA3HTh MEICIIE CBOMMHM CJIOBAMH. 3aIlMCH CIEAYET BECTH
YETKO, SICHO.

5. I'paMOTHO 3aImMCBIBANTE IHTATHL. [[HTHPYS, YUHTEIBANTE JIAKOHHYHOCTH, 3HAUHMOCTh
MBICITH.

B TekcTe KOHCIIEKTA KellaTEIbHO MIPHBOJUTE HE TOJIBKO TE3HUCHBIE TTOJIOKEHHS, HO H HX
JIOKa3aTelnbcTBa. [[pH oopMIeHHH KOHCIIEKTa HEOOXOIHMO CTPEMHTBLCS K €MKOCTH KaXIOIO
IpeJUIoKeHNI. MBICIIH aBTOpa KHHTH CIeJyeT H3jIararb Kparko, 3a00TSICh O CTWIE H
BBIPA3HTEIIFPHOCTH HAIITMCAHHOI' 0. YHCIIO JOIMOMHHUTEIRHBIX JIEMEHTOB KOHCIIEKTA JOIKHO OBITH
JOTHYEeCKH  OOOCHOBAHHBIM,  3aIlMCH  JOJIJKHBI  PACIIPEETIATBCS B OIPedelIeHHOH
ITOCIIEOBATEILHOCTH, OTBEYAIOINEH JTOTHYECKON CTPYKTYPE ITPOHM3BENECHHUS. [ YTOUHEHHS H
JOTIONTHEHHS HeOOXOMIIMO OCTaBJISITh ITOTIS.

OBJajicHHe HaBBHIKAaMH KOHCIIEKTHPOBAHHS TPeOyeT OT CTYAEHTA IIEIEYCTPEMIIEHHOCTH,
ITOBCEJHEBHON CAMOCTOSATEIIBFHON PaboTHI.

4.2. Memoouueckiie pexomeroatfiiil 110 NOO20M0BKe K NPAKMIUYECKUM 3AHAMUAM
OKYMEHT MMOAMWCAH
FDAHOV n%mﬂﬁﬂo IPaKTHYECKHE 3aHATHSI IIPHHOCIIH MaKCHMAaIbHVIO IIOJb3Y,

CeptvdpeOOXOITPINGG STHORIFITE. SMTOOVIPAHEHHEe M PEIICHHE 3aJay IIPOBOISITCS IIO0 BRIUMTAHHOMY Ha
Bna,qcncﬁ,: llebayxoea TateaHa AnekcaHapoBHa
EKI[MSIX MaTepHaly H CBS3aHBI, KaK ITPaBHIIO, C JETAIBLHBEIM Pa3dopoM OTAEILHBIX BOIIPOCOB

JICKITHOHHOI'O KVpCa. CHE,[[}*’ET IIOJUYEPKHYTDL, YTO TOIBKO IIOCIIC YCBOCHHA JICKITHOHHOI'O
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MaTepHala ¢ OIpeJelIEeHHOH TOYKH 3peHHS (a HMEHHO C TOil, ¢ KOTOPOIl OH H3JIaraeTcs Ha
TIEKIHSX) OH OYyJeT 3aKpeIUIsThCcs Ha Ta00paTOPHBIX 3aHATHIX KaK B pe3ylbTaTe OOCYKIeHHI H
aHaJIM3a JIEKIHOHHOI'O MaTrepHana, TaK H ¢ IIOMOINBIO PEIIEHN ITPOOJIEMHBIX CHTYAIL[HI, 3a1a.
[IpH 3THX YCIIOBHSX CTYAESHT HE TOIBKO XOPOIIO YCBOHT MaTepHall, HO H HaYYHUTCS IIPHUMEHATH
ero Ha IpaKTHKe, a TaKXXe ITOIYYHT JOIIOJIHHUTEIIbHBIH CTHMYJI (H 3TO OYEHb BaXXHO) HJIA
AKTHBHOH ITPOPadOTKH JIEKIHH.

[Ipn caMOCTOSTEIIFHOM pPellleHHH 3aJay HYKHO OOOCHOBBIBATEH KaXKIBIH ATall PEIIECHH S,
HCXOMIS M3 TeOPeTHYECKIX TTOJIOKEHHH Kypca. ECI CTYAEHT BHAUT HECKOIBKO ITYTEH PEIEHH S
npo0rieMsl (3aJayM), TO HYXKHO CPaBHHTh HX H BBIOpaTh CaMBIM palHOHaNIbHBIN. [lorme3Ho 1o
Hayaja BBIYHCIEHHH COCTAaBHTh KpPaTKHH IUIAaH PelleHHsS IpoOneMel (3amaum). PelneHmne
IMPOOIIEMHBIX 3aJay WIH IIPHMEPOB CIIEAYET H3JIaraTh ITOAPOOHO, BEIYHCIEHHS PacIlolararh B
CTPOrOM TIOPSIZIKE, OTHEINSISA BCIIOMOTaTelbHBIE BBIYMCIEHHS OT OCHOBHBIX. PelleHHSI IIpH
HeOOXOMHUMOCTH HYKHO COITPOBOXJIATh KOMMEHTAPH M, CXEMaMH, YepTeKaMH H PHCYHKaMH.

Crenyer IOMHHTBH, UTO PEIIEHHE KaXXJIoH YYeOHOH 3ajaydl JOJDKHO JOBOAWUTHLCS O
OKOHYAaTEJIbHOI'O0 JIOTHYECKOI'O OTBETA, KOTOPOro TPeOyeT VYCIIOBHE, M IIO0 BO3MOXHOCTH C
BRIBOJIOM. IIOIVUEHHBIH OTBET CIeAYET ITPOBEPHTH CIIOCOOAMH, BBRITEKAFOIMMH H3 CYIIECTBA
OaHHOH 3amaun. I[lomesHO Takke (ecaH BO3MOXKHO) pellaTh HECKOIBKHMH CITOCOOAMH H
CPaBHHTL IIOJYUYEHHEBIE Pe3yiIbTaThl. PellleHHe 3ajiauy JaHHOIO THIIA HYKHO ITPOJIOILKATh 10
ITPHOOPETEHHNS TBEPABIX HABBIKOB B HX PEIIEHHH.

4.3. Memoouueckiie pexomeHoaiLiil 10 caMONPOGepKe 3HAHLII

[Tocne n3ydeHHs OIMpeeleHHOH TeMBI ITO 3aIlCSIM B KOHCIEKTe H YUeOHHKY, a TaKXKe
pelleHHs JOCTaTOYHOI'0 KOIIHYeCTBa COOTBETCTBYIOIIHX 3aJay Ha ITPAaKTHYECKHX 3aHSITHIX H
CaMOCTOSATEIILHO CTYAEHTY PeKOMEeHAYeTCS ITPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHHIH,
OTBETHB Ha KOHTPOJIbHEIE BOIIPOCHI IO H3YYEHHOH TEME.

B cirydyae HEOOXOAMMOCTH HY2KHO €IIl€ pa3 BHHMAaTelIbHO pa300paThcsa B MaTepHallE.

MHorga HeZOCTaTOYHOCTh YCBOEHHS TOrO HIIH HHOI'O BOIIPOCa BBISCHSETCS TOIBKO IIPH
H3yUYeHHH JaJbHEHIIEr 0 MaTepHala. B 3ToM ciydae HaJl0 BEPHYThHCSI Ha3al H IIOBTOPHTH TUIOXO
YCBOEHHBIH MaTepHal. BaXHbIH KpPHTEepPHH YCBOESHHS TEOPETHYECKOrO MaTepHajla — YMEHHE
OTBEYaTh Ha BOIIPOCHI I cOOece JOBaHM L.

BomnpochI AJ15 codeceJoBAHHA

ba3oBbIH YPOBEHDb
Tema 1. KonnenryaJibHble H HH()pOPMALNHOHHBIE MO/ IH HHHOBAIIHOHHBIX IIPOEKT 0B
1. Mogemi HHHOBAI[HOHHEIX ITPOEKTOR
2. HHHOBaIHOHHEIE TEXHOIIOTHH 3JIEKTPOHHOH KOMMEPIIHI
3. ApXHTEeKTYpa HHTEIUIEKTYaJIbHBIX CEPBHCOB
Tema 2. OHTO/IOrHYeCKHE MOJe/IH HH(POPMANHOHHBIX CHCTEM
4, @OopMamm3saips TpedoBaHHH K HHHOBAITHOHHOMY IIPOAYKTY
5. Cpencra pa3padoTKH HHHOBALMOHHBIX PEIeHHI
6. TexHomorum o0padOTKH 3HAHHI
7. OHTOIOIHYEeCKHE MOJIEJIH HHHOBAIHOHHEIX IIPOAYKTOB
Tema 5. UHppacTpYKTYpPA NPOEKTHPOBAHNAA HHHOBAIIHOHHLIX HH/KREHEPHBIX pPelleH il
8. HarmpapineHns pa3BHTHSI HHHOBAI[HOHHBIX TEXHOIOIHH
9. [IlpoexTHpoBaHHEe HHHOBAI[HMOHHBIX HHKEHEPHBIX PEIIECHHI
10. CrangapTH3aiisg HHKEHEPHOI'O ITPOEKTa
Tema 6. HHCTpYMeHTAJIbHOE 00ecredeHHEe OHTOI0OrHIeCKOro Mo 1eTHPOBAHHSA
OKYMEHT NOAMNWCAH
HH(OPMAEHOHHBEY eM
Cepdpmifal, JIORASHTEAIPOIEHK PP P PERFIIBHOCTH HHHOBALIMOHHOIO PEIEeHH
Bnageney; ayxoBa TaTeAHa AnexkcaHopoBHa
12. ‘NMETOier OHEHIGT SROHOMIYECKOTO s(ppekTa BHEAPEHHS ITPOEKTa

13. MHcTpyMeHTambHOE 00ecIIeye e MOIEIPOBAHHS IPOEKTa
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14. PemakTop OHTOIOTHIA
15. A3BIKH OHTOIOTHYECKOI'0 MOJIEIHMPOBAHI

I1oBBINIEHHBLIA YPOBEHDb

Tema 1. KoHuenryajbHble H HHPOPMAIIHOHHBIE MOJe/IH HHHOBAIIMOHHBIX IIPOEKT 0B
1. KonienryaimsHOe MOAEIHPOBaHIe HHHOBAI[HOHHOTO IPOIVKTa

2.  HHpopMallHOHHOE MOAETHPOBaHHE HHHOBAI[HOHHOIO IIPOAYKTa

3. OHTOJOrHYeCcKOe MOJIEITHPOBAHNE HHHOBAIIHOHHOIO ITPOIYKTa
Tema 2. OHTOTOrHYecKHe MoAe/ I HH(POPMAIHOHHBIX CHCTEM

4. TIpHHIMIEI OHTOJIOTHYECKOI'O MOJIEIIMPOBAHHS HHKEHE PHOT'O IIPOEKTA

5. ApXHTeKTypa OHTOIOTHYECKOH MO HHHOBAI[HOHHOIO IPOIYKTa

6. TexHomoruu OONMBIMX JaHHBIX

7. Texuomormu Data mining
Tema S. UHpacTpYKTYpPa NPOEKTHPOBAHNAA HHHOBAIIHOHHLIX HHKREHEPHBIX pPelleH il
8. ApXHTeKTYypa IIPOrPaMMHEIX KOMIUIEKCOB JUIS HHKEHEPHOT O IPOEKTa

9. CraHaaprsl IIPOEKTHPOBAHUS IIPOTPAMMHOr 0 00eCTIeUeHH I HHKEHEPHOIO ITPOEKTa
10. Crangaprsl pa3paboTKH IIPOrpaMMHOro odecIieYeHH HHKEHEPHOI'O IIPOEKTa

11. Metoapl pa3paboTKH HHHOBAI[HOHHOI'O IIPOAYKTa

12. IIprMeHeHHE HHCTPYMEHTOB pa3pabOoTKH HHKEHEPHOTO ITIPOEKTa
Tema 6. HECTpyMeHTA/IbHOE 00ecTIevieHHE OHTOI0T HIECKOr 0 MO, Ae/THPOBAHHSA
HHPOPMAIHOHHLIX CHCTEM

13. MoaenuporaHHe CTPYKTYPEI HHKEHEPHOI'O IIPOEKTa

14. OOBEKTHO-OPHEHTHPOBAHHOE MOJIETHPOBAHHE HHKEHEPHOI'O PEIIEHIS

15. MHCTpYMEHTHI MOJIETIMPOBAHHS HHKEHEPHOTO IIPOEKTa

4.4. Memoouueckite pexomenoaiiii no HAMICAHLIIO HAVYHBIX MEeKCH06 (00KN1adoe, pegepanios,
acce, HayuHbIX cmameti i m.o.)

[lepenq TeM, KakK TIPHCTYIINTh K HAIlMCAaHHIO HAYYHOIO TEKCTa, Ba)KHO Ppa300paThCs,
KaKOBa MCTHHHAS I[E€]b BAIIEr0 HAYYHOI'O TEKCTA - 5TO ITOMOXKET BaM Pa3yMHO PacCIIpele]INTh
CBOH CHJIBI H BpeMSl.

Bo-1epBBIX, CHayala HYKHO OIIPEIEIHTHCS C HAeEH HAYYHOIO TeKCTa, a IJIS 3TOro
HeOOXOANMO HAYYHThCSA JTHOO OTHOCHTBCS K Pa3HBIM SBICHHSIM H (akTaM HeCKOIBKO
KPHTHYECKH (CBOS HJed — KaK HHas TOYKa 3PeHHS), THOO HAYYHTHCS YBIIEKAThCS KaKHMH-TO
H3BECTHBIMH HAESIMH, KOTOpEIe HYXKHAIOTCSA B JopalOoTke (Haed — KaK ONTHMHCTHYECKas
IO3HIIHS M HaIparJIECHHOCTh Ha JaJIbHEeHIIee COBEPIICHCTBOBAHHE YiKe HM3BECTHOr0). Bo-
BTOPBIX, HAYUHTHCS OPraHH30BEIBAaTh CBOE BPEMSL.

[TrcaTe ciiegyeT SICHO M IIOHSTHO, CTapasich OCHOBHBIE ITONOKEHHS (POPMYIHPOBATH
YeTKO H HEABYCMBICIEHHO (YTOOBI H caMOMy IIOHATHO OBDIIO), a TaKXke CTPeMSCh
CTPYKTYPHPOBATh CBOI TEKCT.

CucTeMaTH3alMsg H aHAIN3 H3YUYEHHOH JIHTEpaTyphl IO ITPoOIeEME HCCIIETOBAHHI
TIO3BOJISIEFOT CTYAEHTY Harmicarsh pabory.

Paloumii BapHaHT TeKcTa JOKIaja IPedOCTaBIIIeTCs PYKOBOIHTENIIO Ha IpoBepKy. Ha
OCHOBE paboyero BapHaHTa TEKCTa PYKOBOAHUTEIL BMECTE CO CTYIAEHTOM OOCYXKIaeT
BO3MOKHOCTH JJOPaOOTKH TEKCTa, ero 0(pOPMIEHHE.

Cmpyxmypa ooknaoa:
— Bpenenne (He Oomee 3-4 crpanmil). Bo BBeleHHH HeoOXOAHMO OOOCHOBATh BBEIOOP

TCMEI., CC EII{’{H%EUIBHGCTL QUCPTHTD o0r1acTh HCCIICOOBAHILA, O0BEKT HCCIICHOBaHIT, OCHOBHBIC
NOKYMEHT TOANWMCAH

IIeTH HBBERFTHHDCCTIZOBAEILL.
Ceptudomkar: 2C000 052 o0
o mﬂﬁayﬁﬁ%@ﬁ%ﬁﬁ COCTONT 13 2-3 paszgenoB. B HHX pacKpeIBacTca CyTh HCCIIELYEMOIT

eRCaHOpOBHA

IpoOIeMEBI, IIPOBOAHUTCS 0030p MHPOBOH JIHTEepaTyphl H HCTOYHHKOB MHTEpHET I10 IpeaMeTy

HCCIICHAOBAHHA, B KOTOPOM HJdCTCA XdPAKTCPHCTHKA CTCIICHH pﬂBpﬂﬁﬂTﬂI—H—IGGTH HpﬂﬁHEhIBI H
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aBTOpPCKasl aHaIHTHYeCcKas OIlEHKAa OCHOBHBIX TEOPETHYECKHX ITOAXOAOB K €€ PEeIlcHHIO.
M3mokeHHe MaTepHalla He JOIDKHO OrPaHHYHBATHCS JIHINB OITHCATEIbHBIM ITOAXOAO0OM K
PACKPRITHIO BBIOpAaHHOH TeMBI. OHO TakkKe MJOIKHO COAEpKaTh COOCTBEHHOE BHJIEHHE
paccMaTpHBaeMOH ITPOOIeMBl H H3TOKEHHE COOCTBEHHON TOYKH 3PEHHS HAa BO3MOXKHBIE ITYTH
€€ pEICHHAL.

— 3axmodyenne (1-2 crpanmiel). B 3aKIFOYeHHH KPaTKO HM3JIArarorTcs JOCTHTHYTBIE ITPH
H3YYEHHH ITPOOIIEMEI 1[EIIH, TIe PCIIeKTHBEL pa3sBHTHS HCCIIEYEeMOro BOIIpoca

— CIIHCOK HCIIONB30BAaHHOH JINTepaTyphl (He MeHbIne 10 HCTOUYHHKOB), B aal()aBHTHOM
MOpSIAKe, O(QOPMIECHHBIE B COOTBETCTBHH € TIIPHHATBIMH IIpaBHIaMH. B CITHCOK
HCIIOIIb30BAHHON JHTepaTyphl PeKOMEHAYETCS BKIOYATh PabOTEl  OTEYECTBEHHBIX H
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTAThH, OITYyOJIMKOBAHHBLIE B HAYYHBIX KYPHAJIaX B TEUEHHE
TOCIIe JHHX 3-X JIET H CCHIJIKH Ha PeCYPCHI ceTH MHTepHET.

— IIpmnoxeHue (IIpH HeOOXOJHMOCTH).

Tpeboeaniisa x oghopmneniio:

— TEKCT C OJHOH CTOPOHEI JINCTA,

— 1mpu@T Times New Roman,;

— Kerab mpHpTa 14;

— MEXCTPOYHOE PacCTOSHHE 1,5,

— TIOJISL CBEPXY 2,5 CM, CHH3Y — 2,5 CM, CIIeBa - 3 CM, cIIpara 1.5 cM;
— pedepar gomkeH OBITh ITpeACTaBIIEH B cOPOIIFOPOBAHHOM BHJIE.

lopsaodox 3aupumut doxnaoa:

Ha 3arnmry m1okmaga OTBOIHTCS 5-7 MHHYT BPEMeHH, B XOe KOTOPOro CTYAEHT JOIKEH
ITOKa3aTh CBOOOJHOE BIIAJICHHE MaTEpHAJIOM II0 3asABIeHHOM TeMe. [IpH 3amure goKmana
ITPHBETCTBYETCS HCIIOIb30BAaHHE MYIBTHME JHA-TIPE3EHTALIH.

JIOKITaZy OLIEHHBAETCS IIO CIEAVIOIMMM KPHTEPHSAM. COOMOAeHHe TpeOOBaHHH K €ro
0(hOPMIIEHHIO, HEOOXOIHMMOCTE M JOCTAaTOYHOCTh JJISI PACKPHITHS TEMEI ITPHBEAEHHOH B TEKCTE
IOKIaJa HH(pOPMAaIlHH, YMeHHe CTYAEeHTa CBOOOJHO HM3JIaraTh OCHOBHEIE HJIEH, OTpakKeHHEIE B
IOKIIae, CIIOCOOHOCTh CTYJAEHTA ITOHATH CYTh 3ajJaBacMBIX ITPEllofaBaTelleM H COKYPCHHKaMI
BOITPOCOB H C() OpMYJIHPOBaTh TOYHBIE OTBETHI Ha HHX.

Kpumepuu oyenxui:

Ouyenka «omaiyHo» BEICTARIISIETCS CTYIEHTY, €CIIH B JOKIAJIe CTYAEHT HCUEPIIBIBAIOIIIE,
ITOCIIEAOBATEIIFHO, YETKO M JIOTHYECKH CTPOHHO H3JIaracT MarepHai, CBOOOJTHO CITPABIISETCS C
3ajJa4aMH, BOIIpocaMH H APYTHMH BHAAMH IIPHMEHEHHS 3HAHHH, HCIIOIL3VET IS HaIlICAHH S
JIOKIaJla COBpPeMeHHBble Hay4yHble MaTepHallbl, aHaIIH3HPYeT IIONYYEHHYI0 HH(pOPMAIHIO,
ITPOSIBIISIET CAMOCTOSATEILHOCTE ITPH HAITMCAaHHH JOKIaa.

Ouyenka «xopouto» BBICTABILIETCS CTYIASHTY, €CIH KaueCTBO BBIMMOJIHEHHS IOKIala
JOCTATOYHO BBEICOKOE. CTYAEHT TBEPAO 3HAET MAaTepHAJL, IPAMOTHO H IO CYIIECTBY HM3JIaraeT ero,
He JOITYCKas CYINECTBEHHBIX HETOUYHOCTEN B OTBETE HA BOIIPOCHI ITO TEMe JOKIIAJa.

Oyenka «yooe@nemeopumensHoy» BBICTABIIETCS CTIVIAEHTY, €CIIM MaTepHall JTOKIala
H3J1aracTcs YaCTHYHO, HO IIPOOENEl HE HOCST CYIINECTBEHHOI'O XapakKTepa, CTYIAEHT IOITYCKacT
HETOYHOCTH H OIMMOKH ITPH 3al[HTe JOKIaja, JaeT HeJOCTaTOYHO ITpaBHIbHEIE (DOPMYIHPOBKH,
HaOIIIOJAr0TCS HAPVYIIEHHS JIOTHYECKOH TTOCIIEA0BATEIILHOCTH B H3JIOKEHHH MaTepHaa.

Oyenka «Heyoo&len eopinelbHoy BBICTABISETCS CTYIAEHTY, €CIIH OH He IIOATOTOBIII
JHOKIIAJ] IIH JOITYCTHII CYIIECTBEHHBIE OINMMOKH. CTYIAEHT HEYBEPEHHO H3JIaracT MaTepHall
JIOKJIaga, He OTBEYAET Ha BOIIPOCHI IIPENOAaBaTe Is.

OnpmaMBer RONRGNOL{eHLIGAHLIA

CepTUduKaT: zcuﬁmﬁﬁ%ﬂ%@%m&%?m 3d BCSChb TEK}"H_[I]IUI KOHTPOJIb YCTdHABJIHBACTCAH PABHBIM

Brnagenadd. LEKYHIEEKOHEPQILHOSMEPOIIPHATHE CUHTAETCSA CHAHHBIM, €CIIH CTYAEHT ITOIYYHJI 34 HErO
He MeHee 00% OT YCTaHOBJIEHHOI'O JJIS 3TOr0 KOHTPOIS MaKCHMAJIBHOrO Oaiia. PEHTHHIOBEIH
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0aln, BEICTABIIIEMBIH CTYACHTY 3a TeKylllee KOHTPOIFHOE MEePONPHATHE, CAAHHOE CTYJEHTOM B
yCTAaHOBIIEHHBIE T'PA(PHKOM KOHTPOIbHBIX MEPOIPHATHH CPOKH, OIPEIeIIIETCS CIIeAYEOIIHM

oOpasoM:

PeliTHHTOBELT Oamt (B %6 OT MakcHMAaTbHOro Oania

Vp OBEHL BERIIIOTHCHHA KOHTPOJIIEHOI' O 3aTaHHA
3d KOHTPOJIILHOC EHI[EHIIE)

OTIIHUHELT 100

X Op oIt 80

Y TOBIETBOPHTEILHEI 60
0

HeyIoBIEeTBOPHTE ILHELIT

Tembl 3cce (pedpepaToB, JO0KIAT0B, COOOIIEHIH)

ba3oBbIA YPOBEHDb
Tema 1. KoHuenryajbHble H HHPOPMAIIHOHHBIE MOJe/IH HHHOBAIIMOHHBIX IIPOEKT 0B

1. @opMarHM30BaHHBIE MOJIEIIH 3HAHHI
2. Metombl HAeHTH()HKAIIHH H KIacCH(HKAIHMH 00beKTOB.
3. Mogem HHHOBAI[HOHHEBIX ITPOEKTOB
4. HHTeHCHOHAJ H 3KCTEHCHOHAII MOJEIH ITPOEKTa
Tema 2. OHTOIOrHYeCKHE MO TH HHPOPMAIIHOHHLIX CHCTEM
5. TexHonoruu pa3padboTKH OHTOJIOTHYECKOH MOJIEITH
6. JlexoMITO3HIHS H HASHTH(PHKAIH A 00beKTa MOJEITHPOBAHH S
7. CTpyKTypa OHTOJIOTHYECKOH MOJIEITH
Tema 3. OHTONIOrMA NIpeACTABJICHNA JAHHLIX H 3HAHMH B HHHOBAIIHOHHLIX pellleHH X
8. MeToasl mpeacTaBIeHN S JaHHBIX H 3HAHHI.
9. CrpyKTrypa IIpeACTaBIEHHS JaHHBIX H 3HAHHH.
10. Mogem npeacTaBiIeHHs JaHHBIX M 3HAHII.

11. MeHTanpHBEIE JHATPaMMEI B padoTe CO 3HaAHHSMH
Tema 4. CeMmaHTHYECKOE MOJE/THPOBAHNE JAHHLIX H 3HAHHI B TEXHOJIOTHAX D0JIbIIHX

JAHHBIX
12. Dopmarm3aiisa KOHIIENTYaTIbHOH MOIEIH.

13. PemsmnoHHOe IMPEACTaBJIICHHE JaHHBIX.

14. CeMaHTHUYeCKHe TeXHOIJIOTHH.
15. CeMaHTHYECKOE MOJICJIMPOBAHHE JAaHHBIX H 3HAHHIH B TEXHOIOTHSIX OOIBIIIMX JaHHBIX

Tema 5. HHpacTpyYKTYpa NPOEKTHPOBAHUA HHHOBAIIHOHHBIX HH/KeHEPHBIX pelleHHH

16. TexHOIOrHH HaYYHBIX HCCIIEIOBAHHI.

17. Metogmueckoe o0ecIieueHHE HaYYHBIX HCCIIEOBaHHI.

18. MH(pacTpyKTypa IpoeKTHPOBAaHHSI HHHOBAIIHOHHBIX HHKEHEPHBIX PEIeHHIT
Tema 6. HHCTpYMeHTAJIbHOE 00ecIIeYeHHE OHTOJIOr HIE€CKOIr 0 MOJeIHPOBAHNA

HH(POPMAIHOHHBIX CHCTEM
19. MamnmHa T0rH4eCcKOro BEIBOJA.

20. PemaxTop oHTOMNoOrHi Protege.

21. IlporpamMHBIE IPOIYKTHI Kiacca Triple store.

22. IlporpammvHas peammzaimsgd SPARQL-uHTepdeiica

Tema 7. Texnosorua RDF n OWL

23. PemakTophl, BU3YAIH3aTOPHI H HHCTPYMEHTHI JIOTHYECKOTO BBIBO/A.
24, Texnonmorun RDF/RDFS/OWL.

25. QopmarpsisdaprsHLt fanHbix RDEF/XML

Tema 8. HTEWHTO 1I0r 1IecKHX Mo Je1eil HHHOBAIHOHHBIX IPOAYKTOB
000004 3E9ABBBO952205E7BAS0006000004 3E

CepTidmg 6 _
Bnaﬂcncz * TEMbL TQAASDAKIL I PHIATHA PEHICHHH.
27. DOKCIIepTHBIE CHCTEMBEI.
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29. XpaHHIIHIIA 3HAHHII.
30. CHcTeMBbI OOJBINHX JaHHBIX.
I1oBBINIEHHBLIA YPOBEHDb

Tema 1. KoHnenryajabHbie H HHPpOPMANHOHHbIE MOJe/IH HHHOBAIIMOHHBIX IPOEKTOB
31. Mogenn JaHHBIX H 3HAaHHI

32. AITOpHTMEI KIacCH(HKAIHMH H KIacTepPH3aI[HH.

33. MojennpoBpaHHe CEMAaHTHYECKHX CTPYKTY]P

34. @opMajmM3aiHg JaHHBIX
Tema 2. OHTOJMIOrHYecCKHEe MoAe M HHPOPMAIIHOHHBIX CHCTEM

35. TexHOomorum IpoeKTHPOBAHMS OHTOJIOIHYE CKOH MOJIEIIH

36. JleKOMITO3HIIHS CIIOXHOH CHCTEMBI

37. CTIPYKTYPHBIH aHAJIM3 OHTOJIOTHYECKOH MOJIEIH
Tema 3. OHTO/IOrMA NIPEACTABICHHAA JAHHBIX H 3HAHHHA B HHHOBAIHOHHBIX pellleHHAX
38. MeTtonas! (popMaIH3aIiii JaHHBIX H 3HAHHI.

39. AmropHTMEI 00padOTKH JaHHBIX M 3HAHII.

40. Mogenu XpaHeHH S TaHHBIX H 3HAHHI.

41. MeHTaIbHBIE TEXHHKH JJI1 HHHOBAIIHOHHEIX IIPOEKTOB
Tema 4. CemaHTHYeCcKO€ MOIe/ITHPOBAHNE JAHHBIX H 3HAHHH B TEXHOJIOTHAX 00/ILINNX
JAHHBIX

42. TexHomorusg oopadboTKH OONMBIINIX JaHHBIX.

43. IlpexacraBineHHe He()OpPMaITH30BAHHBIX JAHHBIX.

44, CeMaHTHYECKHH aHAIH3 HH(POPMALHH.

45. Mopgemnu big data
Tema 5. HrgpacTpyKkTyYpa NPOoEeKTHPOBAHNA HHHOBAIIMOHHLIX HH/KEHEPHBIX pellleHHH
46. TexHOIMOrny BHU3YAIH3AIMH HHKEHEPHEIX PEICHIH

47. MeTtomosorus aHanmsa H CHHTE3a CIIOKHBIX CHCTEM

48. UnHppacTpyKTypa HHKEHEPHBIX PElIeHHI
Tema 6. HHCcTpyYMeHT A/ IbHOE 00ecnieYeHHe OHT0JIOTHIECKOr0o MOAeIHPOBAHHSA
HH(POPMAIHOHHLIX CHCTEM

49. MammiHa Java.

50. PemaxTops OHTOJIOTHI

51. Tpurrepsl H COOBITHS B aJIT OPHTMH3ALHH

52. lIporpaMMHas peanH3alisa CIOKHBIX aJITOPHTMOB
Tema 7. Texnomorun RDF n OWL

53. MHCTPYMEHTEI JIOTHYE CKOI'O BEIBOJIA.

54. Texuomormn OWL.

55. @opmar 1peacTaBlIeHHsS JaHHBIX XML
Tema 8. IIpuMeHeHHe OHTOJIOTHYECKHX MoO/Je/1eH HHHOBAITHOHHLIX MPOAYKTOB
56. HMHTeUIeKTyaIbHBIE CEPBHCEI

57. basa 3HaHMH 3KCIIEPTHOH CHCTEMBI.

58. MaillmHa BEIBOAA 3KCIIEPTHOH CHCTEMBI.

59. Data IIeHTpHI.

60. CeMaHTHYEeCKHI aHann3 big data

4.5. Memoouueckiie pexomeHnoajiil no nOO20N06Ke K 3a4entam

HPGI_[E,I[}"IJE], 3d4CTa KaK OTACJIbBHOC KOHTPOJIIBHOC MCPOITPHATHE HE ITPOBOJHTCA, OIICHHBAHIIC

3HAHHH Gﬁ)ﬁgwy&;ﬁgﬁwnc}mmn HO PE3YIIbTATdAM TCKYIICT O KOHTPOJIA.
3a4 e To/BETeDH BAAB 0N QHE PE3YVIIbTATaM pﬂﬁGTH B CCMCCTpPEC, IIPH ClAda4C BCCX KOHTPOJIbBHBIX

C“““%ﬂeﬁﬁfﬁ%ﬁi@%%ﬁﬁ%@% KOHTPOIIEM VCIIEBAEMOCTH. ECIM IO HTOTraM CEMecTpa

Bnapene e eKcaHapoBHa

YVUAIOIHHCSI HMeeT OT 33 ;o 60 GamwioB, eMy CTaBHTCS OTMETKA «3auTeHO». OOy4arolemycs,

HMCIOITIE ITO HTOI'dM CCMCECTPd MCHEC 33 6EIJIJI'DE CTABHTCH OTMCTKA (HC 3aYTCHO) .
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Konuuecmeo bannoe 3a 3auem (S3a4) npu pazniyunsvix petimunzoesvix bannax
1O OUCYUNILHE N0 pe3yibmamam pabomul 6 cemecmpe

PeHTHHIOBBIH 0AJL1 10 AN CIHILIHHE Kom1ecTBO 0a/L10B 32 3a4eT (S3a4)
110 pe3yJibTaTaM padoThl B cemecTpe (Rcem)
S0 < Rcem <60 40
39 < Rcem< 3 35
33 <Rcem < 39 27
Rcem< 33 0

KoHTpoJIb caMocToATE/IbHOH PA00ThI CTY/IEHTOB

KoHTpombs caMocTOATEIIbHOH Pa0OThI IIPOBOAUTCS ITPEIIOfaBaTEIEM B Ay JHT OPHH.

[IpemycMOTpeHBI CIIeQYIOIIHE BHIBI KOHTPOILL: coOeceJOoBaHHE, OLleHKAa BBITOITHEHHS
IOKIIaJa H ero Ipe3eHTallHH.

[TogpoOHEIEe KpHTEpHH OLIEHHBAaHHS KOMIIETEHIIMH ITpHBeAeHbI B (DOHIE OIEHOYHBIX
CPEeACTB JUIS ITPOBEAEHIS TeKYIIEH H IIPOMEKYTOUHOH aTTeCTaL[HH.

Cnucok JuTeparypsbl 1A BbinoJaHeHusa CPC

IlepedeHb OCHOBHOM JINTEPATYPhI

bapernera A.B., banguu K.B., I'onmos P.C., Ilepenepsie M.M. MuHOBaimu: YueOHoe
rmocodue / Ilox oOmI. pex. a.3.H., mpod. A.B. baperimesoii. — 2-e u3g. — M.: M3garenscko-
TOproras Kopriopaius «lamkos n K », 2018.

IlepeveHb JOMOJTHHTEJILHOM JIUTEPATYPLI

MHHOBanIHOHHBIN MeHe DKMeHT . Kypc nekmmi / KO.H. Kymakop, T.C. Memepskopa ;
M-Bo o6pazosaHusa H HayKH Pocc.Depeparnm, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
Ilepeyenb yueOHO-MeTOJHIECKOr0 00eceeHH CAMOCT OATEIbHOH PAadoThl 00YYaOIIHXCH
0 AMCIMILJINHE

1. Meroguyeckue YyKaszaHHS 10 BBOIOTHEHHIO NPAKTHYECKHX PaboT IO HCIHIUIMHE
« IHKeHEPHBIE KEHCBI: OT ITPaKTHYECKHX 3a/[ay K HHHOBAI[HOHHEIM PEITIEHISM .

2. MetogmyecKne yKaszaHHS 110 OpraHH3allMi H ITPOBEIEHHIO CAMOCTOSTEIFHOH pPadOTEhI
CTYIEHTORB I10 JHUCIHIUIMHE «HKEHEPHBIE KEHCHI: OT IMPAaKTHYECKHX 3aJa4 K HHHOBAIMOHHBIM
PEIIEHISIMY) .

Ilepeuens pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHHKAIIMOHHON ceTH <«JlIHTEpHeTY,
He00X0MMbIX /ISl OCBOEHHS JHCIHILIHHbI

1. http://www.ved.gov.ru/ - TOpTan BHEMHEIKOHOMHYECKOH HH()OPMAIIHH.

ONEKTPOHHEBIE OO OTEYHEIE CHCTEMEL.

2. http://biblioclub.ru/ - YHuBepcureTckas oudnunoreka ONLINE.

3. http://www.iprbookshop.ru/ - SnekTpoHHast OO OTEYHAS CHCTEMA.

4. https://elibrary.ru — HayYHa g 5I1eKTPOHHASA OHOIHOTEKA

[TpodeccnoHambHEIE O0a3bl JaHHBIX

5. http://economy.gov.ru - O(QHUUHaNBHBIN caHT MHHHCTEPCTBA 3KOHOMHYECKOIO
Pa3sBUTHSI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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