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BBE/IEHHE

B  MeToaMueCKHMX  VKaszaHHSIX  COAep/Karcsad  MaTepHalbl, HeOOXOJUMEBIE I
CaMOCTOSIT€JIbHOH ITOATOTOBKH CTYAEHTOB K BBITIOJIHEHHIO ITPAKTHYECKHX padoT. B ommcaHue
IIPaKTHYECKUX padoT BKIIOUEHBI IE]Ib PadOoThI, IOPSAOK €€ BBIIOMHEHHS, PacCMOTPEHEI
TEOPETHYECKHE BOIIPOCHL, CBS3aHHBIE C pealn3alliel TIIOCTAaBIEHHBIX 3ajay, IIpHBEJEHA
HeoOXOoauMas JIMTepaTypa.

MeToaHuecKHe VKa3aHHS ITIOCBSINEHBI Kypcy « MHKeHepHBIe KEHCHI: OT ITPaKTHYeCKHX
3a/1a4 K HHHOBAIHMOHHBIM pelleHH M. OJHOH H3 CIIOKHEHIIHX 3a4a4 B MT-orpacinn sBiserca
CErOJHS OpraHH3alMs B3aHMOJEHCTBHSA HH(OPMAI[HOHHBIX CHCTEM, HCIIOIB3YIOIIHUXCS ITPH
CO3JaHHH H SKCIUIyaTallHH KPYITHBIX ITPOMBIIIUIEHHBIX OOBEKTOB (HEe(TSHBIX IDIAaT(OPM,
AIEKTPOCTAHIMI, XHMHYECKHX ITPOH3BOACTB, (papMalleBTHUECKHX MPeANpHITHI H T.01.). B nx
KU3HEHHOM IMHKJIE 3aHSTO MHOJMKECTBO OpraHHM3allHii. IIPOEKTHPOBIHUKH, CTPOHUTEIIH,
ITOCTABINUKH OOOPYAOBAHMS, CIIYKOBI SKCIUTIyaTallHM M T. ., KaxIas HX KOTOPBEIX OOBIYHO
HCITOJIB3YET CBOH HAOOP KOMIThFOTEPHBIX CHCTEM H CBOH (POPMATHEI JaHHBIX.

[To marueiM NIST (HarmoHampHBIH HHCTHTYT CTaHAapTH3aIMH H TexHomnorui CIIIA),
peleHHe IMpoOIIEM  B3aHMOJESHCTBHSA Pa3sHOPOAHBEIX KOMIBIOTEPHBIX CHCTEM ITOMOXKET
HHAYCTPHH KPVITHBIX KAITHTAJIBHBEIX IIPOEKTOB TOIMBKO B CIIIA sKOHOMHTE 40 16 MIpA. DO B
roji. BO3sMOXHOCTE JOCTYIIAa M aHalM3a IS TOMHBIX JAHHBIX JKH3HEHHOIO IHKIA CIIOKHOIO
HHKEHEPHOI O 00BEKTa cTalla CeroJHs 00sI3aTeIbHBIM YCIOBHEM 3()()eKTHBHOIO YITPABIEHHS €TI0
ITPOEKTHPOBAHMUEM M 3KCIUTyaTal[HeH. OTY 3aJadyy HasblBarOT II0-PasHOMY. CO3JaHHE eJHHOIO
HH(OPMAI[THOHHOTO ITPOCTPAHCTRA KH3HEHHOI O ITHKIIA, CO3/IaHHe IIH(POBOH MOJISIIH H T. II.

BOIBIIIMHCTBO pa3paboOTYHKOB HHKEHEPHBIX HH()OpMaIHOHHBIX CHCTEM
(CAD/CAM/CAE/PLM) Hcronb3yioT KnaccHYeckHe OObeKTHBIE MOJEIH JAaHHBIX H Oolee HIH
MEHEE CTaHIApPTHBIE PEISIIHOHHEIE Oa3bl JAHHBIX, OJIHAKO MHOIOIETHHE IIONBITKH HX
OoOBEUHEHNS Ha €IMHOH ILIaT(opMe IIOKa YTO He yAalnuch. OTYacTH IPHYHHY TaKOro IIpoBaja
MOKHO OOHApPYKHTh B OCHOBAaX KIIACCHYECKOH PENSIIHOHHOH TEeOPHH MOJIEITHPOBAaHU A JaHHBIX —
B JKECTKHX TpaHHIAX MEXKAY CYIMHOCTSAMHM, aTpHOyTaMH H CBS3IMH. lIpH oObequUHEHHH
MHOKECTBA PEIIIIHOHHBIX 0a3 JaHHBIX OT Pa3sHBLIX ITPOM3BOMUTEIEH, A €INE M ITPHHAJIE KAII[IX
Pa3sHBIM XO35€BAM, BBISCHSETCS, YTO BCE OHHM IIPHHHMAIIH Pa3sHBIE PEIIEHNS IIPH MOJEIIHPOBAHIH
OCHOBHBIX IIOHSTHI ITPEAMETHOH OOIacTH. 3a4acTyI0 OAHO M TO K& HHXEHEPHOE TIOHATHE B
OXHOHN 0a3e MaHHBIX OYIAET COOTBETCTBOBAThH MMEHH TaOIMI[BI, B APYroH Oasze — COMeprKaHHIO
STYEHKH TAOITHIIBL, 4 B TPEThEH — HMEHH CTOJIONA TaOIHIIEI.

Kpome Toro, mH;KeHepHble HaHHBIE cOeprkKaT KpaHHE PazHOPOJHYIO HH()OPMAIlHIO 00
ONHHX H TeX K€ OOBEKTaxX, B OTIIHMYHE OT «YIIPAaBIEHYECKHX» HIIH (PHHAHCOBBIX JaHHBIX.
JlanHBIE O Ppa3HBIX V3MIaX H IIOACHCTEMaX ITPOMBIIUIEHHOTO 00BeKTa (TpyOoITpoBOAaX,
BIEKTPOOOOPYAOBAaHHH, CTPOHTEIBHBIX KOHCTPYKI[HSAX H T.IL) HMEKT ITPHHIMITHAIEHO
Pa3IHYHYIO CTPYKTYPY, a B HEITPEPBIBHOM ITPOH3BOACTBE (HE(PTEXHMH S, SIeKTPOCTAHITHH H T.1.)
CYIIECTBYIOT COTHH IIOJACHCTEM H TBICIYM TpyHIil odopyaoBaHHs. J[aHHBEIE O HAacOCE B
HHKEHEPHBIX HH(OPMAITHOHHBIX CHCTEMaX BKIIOYAlOT cBeleHHSI H3 cHcTeM ERP m EAM,
cucteMm PLM, CAIIP, a Takke HH(POPMAITHIO O €0 MPOeKTHBIX TeXHOJIOTHUYeCKHX pekHMax, 3D-
KOMIIOHOBKE, HCTOPHH 3aMEPOB C €r0 JAaTYHKOB, HHTEPAKTHBHBIE PYKOBOJCTBA ITO0 MOHTaXy H
oOCIy)KHBaHHIO H MHOroe japyroe. Hacoc wnmeeT (QYHKIHOHAIBbHBIH KOJ B ITPOEKTHOMH
nokymeHTarin B cucremMax CAIIP m mpuobperaer B EAM CepHHHBIH HOMep, OyIyuH
YCTaHOBJIEHHBEIM Ha 0O0bekTe. HMmxkeHepHas wHpoOpManmsa (OpPMHPYETCS B  KaTallore
rmpomspomurens, B CAIIP g TeIDIoTeXHHYECKHX H SIEKTPHYECKHX CIIEIHAIbHOCTEH, B
CHCTeMaX ITPOEKTHOr O YITPaBJIEHHS, YITPaBIEHHS CTPOHTEILCTBOM (4D -IIpoeKTHPOBAHH), H T.II.

Eciin KaXIyio M3 HHXEHEPHBIX CYIIHOCTEH OITHCHIBATh PEISIMOHHOH TaOIHI[eH, TO
YHCIIO T%@%ﬁgﬁ%ﬁmwm COCTAaBHT HECKOJIBLKO THICTY. [IpH 3TOM BO3HHKAIOT IIPOOIIEMBI

Cepruc @BICTROACHOTRHSETIPHE (POPMYIPEBAHHI OO0INEr0 3alpoca K HeCKOIBKHM Oa3aM JaHHBIX, B
BnanengoT OPRI CKAROTMEMEHO BBIIEe, MOITIH OBITh ITPHHSTH ITPHHI[MITHAIILHO Pa3HbIe PEINEHHS I10
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ITOBOAY OOBEKTOB M aTpHOVYTOB IMPeAMETHOH OOIACTH, IIH IT0 ITOBOAY OTPaXeHHS H3McHEeHH S
OOBEKTOB BO BPEMEHH.

PemeHne mpoGrneM HHTerpallMi HHKEHEPHBIX MAHHBIX OKa3aloch ropasfo yaoOHee
OPraHM30BHIBATh B PaMKaX CEMAHTHYECKOI'O ITOAXOJa K MOJIEIIMPOBAHHIO JAaHHBIX. B pamkax
ATOr0 MOAX0Ja HH(POPMALIH ITPEIOCTABISETCA B BHJIE COBOKYITHOCTH CBS3aHHBIX OTHOIIIEHH SIMH
CyOBeKTOB H 0O0BeKTOB (rpacda), a He B BHJe IIPHBEIYHBIX TalOmmi. Pacrmmpsercs cdepa
HCIIONB30BAHHS  JJIS HHKEHEPHBIX  JAHHBEIX  Haubollee  pacIpoCTpaHEHHOIO  TaKOIo
npeacraBieHHsI — cTaHgapTa RDF (Resource Description Framework).

DOTO HaéT BO3MOJKHOCTE 3(P(eKTHBHO "CKIIaAbIBaTh" B OAHY CTPYKTYPY JaHHBIE H3
Pa3sHBIX HCTOYHHKORB. ['padpoBas cTpykTypa HanoOonee yaoOHa I MpeICTaRIeHHS Pa3HOPOTHOM
HHKeHEPHOH HH(pOPMAIHH, TpeOYIOIeH IIOCTOSHHOIO Pa3BHTHS H YCIOKHEHH S MOJETH JaHHBIX
Ha IPOTSDKEHHMH BCEro JKH3HEHHOro IMKna. MH(opmainga B ceMaHTHYeCKOH (OpMe JIerko
IIOMOJHAETCS M PACIIHPSICTCS IIPH TIOSBIIEHHH HOBBIX HCTOYHHKOB, 03 HeoOXOMHMOCTH
(pyHIaMeHTAaIbHOH TepepalOTKH CHCTEMBI XpaHEHHS, KaK B CIIydae Oa3 JJaHHBIX.
CeMaHTHYeCKHE CTaHJAApPTHl IOAACPKHBAIOT THOKHE H pacImHpseMble HH()OPMAIIHOHHEIE
MOJIEIIH, T.e. TIIO3BOIIEOT OOBEAMHSATHL II0 Mepe HeOOXOAMMOCTH H HHXXKEHEPHVIO, H
HOPMAaTHBHYIO, H TeorpapHyecKyr, H (PHHAHCOBYH) HH(QOpMaILHi0, Oe3 OCTaHOBOK Ha
nepepaloTKy HH(OPMAI[HOHHOH MOJEIH IIPH KaKJoM pacimpeHHH. DopMbl H OOBEMBEI
oOpabaThIBaeMBIX JAaHHBIX MOI'YT YTOYHSTHCS IO MEpPE Pa3BHTHA TpeOOBaHHI K HH()OpMAIlHH H
pocTa IMTOHHMAaHHA MOTPeOHOCTEH YYaCTHHKOB KH3HEHHOIO I[HKIIA.

1. HEJIb 1 3A/TAYHM OCBOEHUWA JNCIIUIIJINHBI

[{enmpr0 OCBOEHHMS MUCIHMIUIMHBEL «WMHKeHEpHBIe KEHCH: OT ITPaKTHYeCKHX 3ajlay K
HHHOBAIIHOHHBIM PelIeHISIMY SBIIIeTCS ()OPMHPOBaHHE HaOOpa YHHBEpCalbHBIX KOMIIETEHIIHH
Oyayiero 6akanaBpa 1o HarpasjieHHIO IToAroTroBKH 40.03.01 KOpucpyaeHims.

3aaun OCBOEHH S JUCIMIUIHHEL, H3YUYEHHE METOMOIOIHH MTPOEKTHPOBAHM I HHHOBAI[HOH -
HBIX PEIIeHHH, IIOTYYeHHe HAaBBIKOB ITPHMEHEHHS MHHOBAI[HOHHEIX ITPAKTHK B OOJIacTH HHIKE-

HEPHBIX pEH.[EI—]IIﬁ IMPAaKTHYCCKHX 3444 Hpﬂ(bECCHGHElﬂLHGﬁ ACATCIIBHOCTH.

2. ObOPYJIOBAHHE H MATEPHAJIBI

AIlmapaTHBIE CPpeACTBA. TIEPCOHAIIBHEIH KOMIIBIOTED;,

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

YuyeOHbe Ki1acec ocHameH IBM-COBMeCTHMBIMH KOMITBIOTEPAMH, OOBEJHHEHHBIMH B
JIOKAJIBHVYIO CeTh. JIOKaIbHas ceTh y4eOHOro Kiacca HMEET ITOCTOSHHBIN JOCTVYII K CeTH Internet
II0 BBIACIEHHON JMHHH. /IS IIpOBeAcHHS J1a0opaTopHBIX padoT HeOOXOJHMO CIIEAVIOIIEE
IIporpaMMHOe oOecIieueHHe: onepaioHHad ciucreMa MS Windows, makeT oHCHBIX ITporpaMM

MS Office, maker MS Visual Studio.

3.HAUMEHOBAHHUE ITIPAKTHUYECKHX 3AHATHN

Noe Temel | HanMeHOBaHHE TEM JHUCIIHIUIMHEL, HX Kparkoe | OOBEM 4acOB 3 HHx
JTH CITHIIII COJIEp’KaHHE IIPaKTHYECKas
HHEBI ITOJITOTOBKA,
JacoB
| Tema 1. KoHIlenTYaJIbHBIE H 3

AOKY WMHHBIE MOJCSIIH HHHOBAITHOHHBIX
ANEKTPOHHOW NOANUCHIO A an

Ceprudbmkar:  2C0000043EpABEESISE 53R A500060000043E
Bnaneneu] llleGayxoea TaTeAHa AnexkcaHgpoBHa

CDGPMEIJ]IIBGEHI—H—IBIE MOJEIIH 3HAHHH.
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CtpykTypa HH(pOpMaIH. MIHTeHCcHOHAI H
SKCTeHCcHOHAaNl. OOBEeKTEHI H KITacChl OOBEKTOB.
MeToapl HIeHTH(PHKAITHH H KIacCH(HKALHH
00BEKTOB.

Tema 2. OHTONMOrH4YECKHE MOJJIEIH
HH(OPMAI[HOHHEIX CHCTEM

[Iporiecc co3maHnsa OHTOIOTHYECKOH MOJEIH.
JlexoMITO3HITHS H HAeHTH(PHKAITH S 00beKTa.
Kimaccudukaipsa 1 ormicaHHe CBOHCTB 00beKTa.
OnpeaeneHNI 3HaUeHH CBI3eH 00BEKTa C
JPYTHMH oOBbeKTaMI.

Tema 3. OHTOIOr M IPeACTaRIIEHH I JaHHBIX 1
3HAHHI B HHHOBAI[HOHHEIX PEIEHH X

MeToas! NpeAcTaBIeHNH JaHHBIX H 3HAHHI.
CTpyKTypa IpeJcTaBIeHH JaHHBIX H 3HAHHII.
Mosem rpecTaBIeHH S JaHHBIX 1 3HAHHII.

Tema 4. CeMaHTHYECKOE MOJEIIHPOBAHHE
JTaHHBIX H 3HAHWI B TEXHOIOTHIX OONBIIIX
TaHHBIX

DopMarm3aiisa KOHIIENTYaIbHOH MOIEIH.
PensiiHoHHOE ITpeIcTaBIIEHHE JaHHBIX.
CeMaHTHYeCKHe TeXHOIOrHH. CeMaHTHUYeCcKasd
nmayrHHa. CeMaHTHYECKOe MOJEITHPOBAHHE
IIAHHBIX H 3HAHWI B TEXHOIIOTHIX OOJIBIIIIX
TaHHBIX

Tema 5. UH(ppacTpyKTypa MPoeKTHPOBAaHHI
HHHOBAI[HOHHBIX HHKEHEPHBIX PEITICHHI

TeXHOIMOrHH HayYHBIX HCCIIEOBAHIIH.
HMHpacTpyKTypa HayIHBIX HCCIIeOBAHHI.
MeTtoamdueckoe odeclieyeHHe HCCIIeIOBaHHH.

MHppacTpyKTypa IpoeKTHPOBAHH S
HHHOBAIIHOHHBIX HHKEHEPHBIX PEIeHHI

Tema 6. MHCTpYMeHTaAIILHOE O0ECIIeUEHHE
OHTOIIOTHYECKOT'0 MOJEIIMPOBAaHHA
HH()OPMAITHOHHBIX CHCTEM

MamnmiHa JIOrHYeCKOro BhIBOJA. Pemakrop
oHTOJIOrHH Protege. IIporpaMMHBIE ITPOIYKTEI
Kjacca Trple store. IIporpammHas
peam3arms SPARQL-IH{Tep_(beﬁca.

AOK
SNEKT|

Tema 7. Texuomnormu RDF n OWL

PemaxTopel, BH3yalIH3aTOpPhl H HHCTPYMEHTEI
| OTIISGKOr  BRIBOJA. RDF/RDFS/OWL.
pabopMETIREREY X ML

Ceptudmiki
Bnaneneu]

HT.

NelcTeUTe

2C0H00043E
LlleG3ayxoea T

9@%%?@?&%@%& OHTOJIOTHYECKIX
HIbHHA EHEEH,EI, oBHAa

MOJCJICH HHHOBAIIHOHHBIX ITPOAYKTOB




CHCTEMEI ITOAASPKKH IIPHHATHS PEIICHIH.
DKCIIEPTHRIE CHCTEMBIL. bas3bl 3HAHIIA.
XpaHWHIIA 3HaHHH. CHCTEMBI OOIIBIIINX
JIAaHHBIX.

Hroro 24

CTPYKTYPA H COIEP KAHUE IIPAKTHUYECKHUX 3AHATHUI

IIpakTnyeckas padora 1. KonnenryaJjibHbie H HH(pOpMAIHOHHbIE MOEJIH
HHHOBAIIMOHHBIX IPOEKT 0B

Ilesb padoThl: Pa3zpaboraTs MOAEIs HHKEHEPHOIO IIPOEKTa.
OcHOBBI TeopHH

JIOTIONMHUTENIbHBIE TIPEUMYINIECTBA IIPH padoTe ¢ CeMAaHTHYECKHMH JaHHBIMH JTaéT
IIPHMEHEHHE OHTOJIOTHYECKHX CTAaHAAPTOB, IMO3BOILIIONIHMX HE IPOCTO ITONY4YaTh HH()OPMAIHEO
H3 pa3HBIX HCTOYHHKOB B OJHOM THOKOM H pacInHpseMoM (opmare, HO H OJHHAKOBO eé
HHTEPIIPETHPOBATE. [IpH OHTONOIrMYECKOM MOJACIHPOBAHHN JIAHHBIX B CEMAaHTHYECKOM
IIPEJICTABIIEHUH HCIIOJB3VIOTCS IIOHSTHS M OTHOIINEHHS M3 3apaHee COITIaCOBAHHOIO
(oImpeJeIEHHOrO0 KaKHM-TO CTAaHJapTOM) CITHCKa IIOHATHH H OTHOIIEHHH, OITHCHIBAIOIIETO
HEKOTOPYIO  IIpeAMeTHYR0  0o0nacTh  HHKEHEpHOH  cepel  (MEXaHHKY,  SIeKTPHKY,
TellJIOTHJIPABIMKY, CTPOHTEIILCTBO, H T.II.). HampuMep, OXHH pa3 BBOAATCS ITOHATHI "Hacoc",
"maBpiaeHNe" WIH 'TIOAKIFOYEHHE", M Jajlee VYHHBEPCAIbHBIE CCBUIKHM Ha TakHe IIOHSITHSA
CTAHJAPTHOTO CIIOBaps-Te3aypyca HCIIOIb3YVIOTCSA BCEMH CTOPOHAMH IS OIMCAHHS OOBEKTOB,
H3BIIEKAEMBIX H3 pasHOOOpa3HBIX 0a3 JaHHBIX.

OHTOIIOTHYECKasE MOJIEIb MJAHHBEIX SBISETCS COCTABHOH 4YAacThIO CaMMX JAHHBIX —
IIOHSTHS CTaHAAapTHOIO CJIOBaps-Te3aypyca (Tak Ha3bIBaeéMble 'CIIPaBOYHBIE JaHHBIE")
HCIIONB3VIOTCS JUIS OITMCAHHS CMBICIIA H CIIOCOOOB HCIIONB30BAaHHS JAHHBIX IMPH 00paloTKe HX
KaK KOMIIbIOTEpaMH, TakKk M JIXOABMH. [IpH HeoOXOAMMOCTH YTOYHHTBH CMBICI ITOTYYEHHBIX
JaHHBIX MOXXHO H3 3apaHee H3BECTHBIX HCTOYHHKOB (OHOIHOTEK CIIPaBOYHBIX JaHHBIX) H C
HCIIONIb30BAHHEM TeX JK€ CTAaHJIAPTH3HPOBAHHBIX TEXHOIOTHMH H HHCTPYMEHTOB, KOTOPEHIE
HCIIONIB3VIOTCS 11 OOMEHA JTaHHBIMI

OCHOBaHHEBEIE Ha OHTOJIOTHYECKOM MOJEITHMPOBAaHHH HHTEIPAI[HOHHBIE CEMAHTHYECKHE
MOJIENIH JUISI HMHXEHEPHBIX OOBEKTOB pa3padaThIBAIOTCS KaK Ha OTpaclIeBOM, TaK H Ha
MeKIYHAPOIHOM YPOoBHe. COBpEMEHHBIE PEIIEHHS 10 MOAESIIHPOBAHHIO JAHHEIX JIETTIH B OCHOBY
HENTPAJIbHON II0 OTHOIIEHHIO K OTJIEIPHBIM HHKEHEPHBIM CHCTEMAM MOJIEIHM JAHHBIX
crargapra ISO 15926 "Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities' (I'OCT-P UCO
15926 "lIpoMBIOIUIEHHEIE aBTOMATH3HPOBAHHBIE CHCTEMBI M HHTErpar(usda. MHTerpaigs JaHHBIX
’KH3HEHHOI'O IHKIIA IS NepepaOaThIBAIONIMX ITPeIIPHATHI, BKIKOYas HE(TSHBIE H T'a30BBIE
IIPOM3BOJICTBEHHEIE TIPEMTPHATHS").

OTOT CTaHAApPT OMPeHeNsacT MHKEHEPHYIO OHTOJIOTHMIO — OCHOBHEIE THIIEI OOBEKTOB H
OTHOIIIEHHH, HCIIONb3YyeMBIX IIPH ITpeJCTaBIIEHHH HHKeHEPHOH HH()OPMAIHH, YIIOPSIOYHBAET
TEPMHHOJIOTHIO, HCIIOIB3YEMYIO I €€ OpraHu3al[iH, a TakKXke OIIPeJelIseT TIPHHI[HIIBI
pacIMpeHHs CTaHJapTHOH TEePMHHOIOTHH Yepe3 MeXaHH3M (eJepHpOBaHHBEIX OHOIHOTEK
CITPABOYHBIX JAHHBIX. CErOAHSI MHOTHE KPYITHBIE KOMITAHHH YK€ IIEPEXOIAT Ha 3TOT CTaHHaPT:
KommaHHH-wIeHBI Norweglan Oil Industry Association, umeHsl kKoHcopimiyma FIATECH,
KPYIHENIIIHE ITOCTABIMHUKH HHXHHHPHHTOBOI'O ITPOTPAaMMHOIO OOECIIeYeHHS, a TaKXe TaKHeE

pGGGIIﬁEI{FﬂE@@EﬂT pHkak ['K «Pocatom» 1 OAO «PocHe(pTh», H3y4arOT BO3MOKHOCTH €r0
QNEKTPOHHOM TIOANWCHIO

Ceprudp kSt I OIEBABAHIEHsRo52205E78A500060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Peammzaiis crangapra ISO 15926 B yacTH IIpeACTaBICHHS, XpaHEHHSI M JOCTVIIA K
JaHHBIM OCHOBAaHAa Ha HCIIOIb30BAHHH CEMAHTHYECKHX CTAaHAApTOB KOoHcoprmymMa W3C: RDF,
OWL u SPARQL.

Hcronp30BaHHE CEMAHTHYECKHX H OHTOJIOTHYECKHX CTAaHAApTOB IIOMOraceT HaJIaIHTh
OOMEH M COIIOCTABJIEHHE AHHBIX, BBIIBIICHHE KOJUIM3HH H COITIaCOBAaHHE ITPOTHBOPEUMH.
JuciprrmHa padoTel ¢ JAaHHBIMH IIPH TAaKOH CTaHAApTH3AIl[HH, SBJISIETCS TOpasgo MEHee
OOpEMEHHUTENBLHOH, YeM IIPH HMHBIX TEXHOIOIHYECKHX PEIIeHHSX, IIpelyCcMaTPHBAFOIIIX
YHH()HKAI[HIO TIPpOrpaMMHBIX CpeJcTB H HHTepdeiicoB palborel. IIpH IpemgocTaBieHHH
CEMAHTHYECKHX JAaHHBIX BO3MOKEH BBIOODP MEXKAY COITIACOBAHHOH «OOIIEH» TEPMHHOIOTHEH
(oTpaciieBOH OHTOJIOTHEH) M ITPHBBIYHBIMH OTJEIBHBIM YYaCTHHKAM HaOopaMH ITOHSATHH H
OMMHPAOIHMHCI Ha HHX (OopMaMH OTYETHOCTH. IIpH »TOM B 4YacTH TEPMHHOIOIHH,
TIpeQITHCAHHOH (peJepaIbHBIMH HIIH MYHHIIHITaIIbHBIMH HOPMaTHBAMH, KOHTPOJIb HCITOIb3YeMBIX
TEPMHHOB MOXeT OBITh Tropa3fgo Oomnee KECTKHMM, 4YeM B YacTH, HE OXBAaYEHHOH
CTaHJapTH3aINEH: KOHTPOIbR MOKHO OVIET OPraHM30BBIBAaThH HE TOJBKO «TJIa3aMH», HO H C
HCITOJIb30BaHHEM KOMITBIOTEPOB.

B 4YacTH KOMMYHHKAI[HH MEXAY KOMIIBIOTEPAMH CEMAHTHUYECKHE H OHTOJIOTHYECKHE
JAaHHBIE TIPHTOMHEL I 00pabOTKH HHCTPYMEHTAMH PasHOH CTEIEHH CIOKHOCTH, OT IIMHPOKO
PaCIIPOCTPAaHEHHBIX SJIEKTPOHHBIX TaOIHI[ JO CHEIHAIHM3HPOBAHHBIX TI'eOHH()OPMAIMOHHBIX
CHCTEM, CHCTEM aBTOMATH3aI[MH  IIPOSKTHPOBAHMSA MM  CHCTEM  HHBECTHI[HMOHHOIO
IUIAaHHPOBaHH . (CeMaHTHYeCKHe JaHHBIE C OHTOJIOTHYECKOH Pa3sMETKOH MOI'YT T'OTOBHTBLCH
PasHBIMH IIPOTPaMMHBIMH  cpeZicTBaMH. OTKpBEITBIe (OpMaThl JaHHBIX H30aBIISTIOT OT
HeOOXOAHMOCTH ITIOJIb30BAThCS IIPOrPAMMHEIM O0eCIIeUeHHEM TOJIBKO OT OJHOI'O ITOCTABIIIKA.

IlocTanoBKa 337248 K NpaKkTHYeckoil padore 1

1. U3yuuTh mmpeaiiaraeMbeIi TEOPETHUECKHHA MaTEPHAII.

2. Pazpaborark MOJIens HHXKEHEPHOI'O IPOEKTa
3. CocTaBHTh HH(POPMAIIHOHHYIO MOJETIb IIPOEKTa.
4. Oopmurs oT4eT. [IpegcTaBUTh OTYET A1 3AIIHTEL.

BapuaHTbI HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHHM C YKa3aHHOH IIpeAMEeTHOH OONacThI0 M KiIaccoM paspadaThBacMOH
CHCTEMBI pa3padoTaTh MOJEIF HHKEHEPHOI'O IIPOEKTA.

Tabmna 1.2 — MHaQBHAYaIbHEIE 3aJaHH

No [IpeaMeTHas o0nacTh Kiacc cHcTeMBI
| Crian MRP

2 11 pOoH3BOACTBEHHOE TIPEMIPHSATHE ERP

3 Toprosoe npeAnpHATHE CRM

2 Toprosoe ImpeaIpusarme SCM

3 Toproeoe mpeaIpusarme B2C

6 Ilopran B2B

7 CTPOHTENLHOE MPEMIPHITHE HC yyera

8 Briciiee yueGHOeE 3aBe/IcHHE M C ympaBieHHS
9 HMHuppacTpykrypa npeaIpHaTus CIIIIP

10 | ArmapatHas HHppacTpyKTypa IIPeIIpHITH DKCIIEPTHAS CHCTEMA

C 0JEPARAHHE OTYIETA

IIo BBIITOIIHEHHOH pﬂﬁﬂTE COCTABIIIETCSI OTYeT. OTYeT BBIIIOIHIETCS B JJIEKTPOHHOM

BHJIE. H@MM‘%@%T}»‘ ITPOBOIUTCS 3aAIlHTa IIPAKTHYECKOH PabOTHI.
Ceprucpnkar:  2COQOPYEPABARYS AP AICFAMETRO S PaboTe JOMKEH COCTOSTh H3 CIEAVIOIHX CTPYKTYPHBIX

Bnaﬂen% Eﬁaﬁiyéﬁaﬂ TateAHa AnekcaHgpoBHa

- TIIT}"J]I:I—[E:-IfI JIHCT,
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- BBOJIHAS YacTh,

- OCHOBHA YacTh;

- 3aKIIFOYeHHe (BBIBOJIBI).

BRogHas 4acTh OTYeTa JOJKHA BKIIIOUATh ITYHKTHI:

- YCIIOBHE 3aJayH,

- IOPSIIOK BBITIOTHEHHS.

- MpOrpaMMHO-aImIapaTHEIE CPeICTBA, HCIIOIb3YeMbIe ITIPH BRITTOTHEHHH PaGOTHI.

3ammTa OTYeTa IO 3aKII0YaeTcsl B IIPeAbSBIIEHHH IIPeloJaBaTell0 ITOIYYeHHBIX
pe3yIbTaToB B BHJE (pailla H JeMOHCTPAIMH ITOTYYEeHHBIX HABBIKOB ITPH OTBETAaX Ha BOITPOCHI
IIpeltofgaBaTes.

Ko HTPOJIbHbIE BOIIPOCHI

. UTO Takoe KH3HEHHBIH ITHKII HHKEHEPHOT'O ITpoeKTa?

. Kak cTpyKTypHpOBaTh MOJIENIE HHKEHEPHOT O ITPOEKTA.

. IIpuBeauTe sTarm! pa3spaboTKH HHKEHEPHOT' O ITPOEKTA.

. Kaxme srarel Bkmroyaet B ceda mogens JKII 110 cormacHo I'OCT 19.102-777
. Uto BKIrOUaeT B ce0s 3Tall IPEATPOSKTHOIO HCCIIEJOBAHH A7

. Ilepeunicimre QyHKIMOHAIbHBIE TPeOOBAaHH S K HHKEHEPHOMY ITPOEKTY.

. Ilepeunciire sKCIDTyaTal[HOHHBIE TPeOOBAaHH I K HHKEHEPHOMY ITPOEKTY.

. Ilepeunicrmre 1npaBmia pa3spadboTKH TEXHHYECKOIO 3aJaHHs.

. Ha30BHTE OCHOBHEIE pa3leiibl TEXHHYECKOIO 3a1aHI L.

10. HazoBure asTarsl BEIPaOOTKH TpeOOBaHHI K HHKEHEPHOMY ITPOEKTY.

oS0 1Oy B W =

IIpakTHyeckas padora 2. OHTOJIOTHYEeCKHE MO M HHPOPMAMMOHHBIX CHCT €M

Ileab padoThbl. H3yYeHHE METOJOB H CPeACTB OHTOIOTHYECKOrO MOJAEIHPOBAHH,
ITPHMEHEHHE METOA OB H CPEACTB OHTOIIOTHYECKOT0 MOJAEIIMPOBAHHS.

[IpakTHueckass pabora HaIlpaBlI€Ha Ha O3HAKOMIEHHE C IIPOLIECCOM OIIHCAHHS
HHKEHEPHOI O IPOEKTA M ITONTYYeHHE HABBIKOB IT0 HCIIOIB30BAHHIO OCHOBHBIX METOOB aHaIH3a
HHKEHEPHOT'O PEIEeHH.

TpeGoBaHNs K pe3VyIIbTaTaM BBEIITOIHEHHS IIPAKTHYECKOH PabOTHI:

- HAJIMYIE OIMMCAaHN S HHKEHEPHOr'O IIPOeKTa;

- IPOBEJICHIE aHaAIM3a OCYINECTBHMOCTH BBEITOIHEHHS IIPOEKTA,

- HAJIMYHe 3aKTI0YEHHS O BO3MOKHOCTH PEealM3al[ii ITPOeKTa, COAEPKAIIETO AIIEMEHTEI
OHTOJIIOTHYECKOI'0 MO EIIHPOBAHIS HHHOBAIHOHHOI'O IIPOAYKTA.

OcHOBBI TEOPHH

[ToHsTHE «OHTONOIrHS» OBUIO BBEAEHO KaK TEPMHH (PHIIOCO(HH, H IIPHMEHSIIOCH B
Pa3IMYHBIX 3HAYeHHSIX. B cdepe KOMITBIOTEPHBIX HAyK, OHTOJIOIHS SBIIIETCS MOJIEIBIO
OITMCAHMS MIpa, COCTOMIIErO M3 Habopa THIIOB, CBOMCTB M B3aMMOCBs3cH. [lomgpasymMmeraercs,
YTO OHTOJIIOTHYECKHE MOJAEIH JOIKHEI OTHOCHTHCS K peallbHOMY MHPY.

B 1990 rogy Tom I'pyGep (Tom Gruber) BBel clIeAyIOHIHH TEPMHH: OHTOJIOTHS — 3TO
ormcaHne (Togo0HOe (POPMAIBbHOH CITEIH(HKAIMH ITIPOrPpaMMbl) KOHIIEIITOB H B3aHMOCBS3EH,
KOTOpPBIE MOI'YT (JOPMAIIbHO CYIIECTBOBATH JUIS OJHOIO areHTa HIM JJIS COOOINECTBA areHTOB.
JlaHHOE OITpefEeNIEHHE COOTBETCTBYET ITOHSTHIO HCITONIb30BAHIS OHTOJIOTHH KaK COBOKYITHOCTH
OIIPEJIeJIEHHH KOHIIENITOB, HO Oomnee oOee. CIrrycTsa TpH rojga, Tom I'pydep OTMETHII, YTO
OHTOIIOTHH OOBIYHO ITPHPABHHBAIOTCS K TAKCOHOMHYECKHM HEPAPXHSIM KIIaCCOB, OITPeIeIIcHI M
KIIaCCOB, HO OHTOJIOIHSM He OIpPaHHYHBAIOTCA JaHHBIMH ()OpMaMH — OHH TakKe He
JTUMHTHPOBAHEI B KOHCEPBATHBHBIX OIPEAEIIEHHSIX, TO €CTh, OINPelAelIeHHSIX B TPaJIHIHOHHOM
JIOT Y ECKQMKOMEBICAO)WERPMITHOJIOr HH Oe3 TOOABRIEHHS 3HAHIIL O MHPE Y.

Ceptudmkar: ECD%E&%EE@?E@%%&%D%&%WME KOMNOHEHNOG6:

Brageneu:  WeH QOO aa ADKSEMIBISIPEI I OOBEKTHL.  SIBISTIOTCS  HIDKHEYPOBHEBBIMU

KOMIIOHEHTAMII OHTOJIOI'IIIT,
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Knaccel. AOCTpakTHBIE T'PYIIBI, KOJUIEKITMM WM HaOOphl OOBEKTOB. Moryt
IIPeICTaBIIITh COOOM HAOOpPBI, KOJJISKITUM, KOHIIEIITHI, IIPOrpaMMHBIE KJIAcChl, THUIIBI
00BEKTOB 1 TOMY IOAOOHOE;

ATpuOyTEI. ACIIEKTBI, CBOICTBA, OCOOEHHOCTH, XapaKTEePUCTUKI MM ITapaMeTpHl,
KOTOpPBIE MOKET IMETh OOBEKT,

Otnomernnsa. CpolicTBa, Onaromaps KOTOPBIM KJIAcChl M OCOOM MOTYT OBITh
CBSI3aHBI MEKTy COOOIT;

DyHKITMOHANIBHBIE BhIpakKeHHsSI. KoMILIeKC CTPYKTyp, Cc(POpMUPOBaHHBIX U3
OITpeeIeHHBIX OTHOITIEHUL.

OrpanmdeHus. DPopManbHO VYTBEPKIAECHHOE OIMMCAHNE TOrO, KaKhe YCIOBU
IOJKHBI BBIIIOIHATHCS JIJIS1 BXOJHBIX JaHHBIX,

IIpaBmna. YTBepxkaeHus B ¢dopme "ecnu-to" (IpedrnecTBEeHHUK-CIEACTBIE),
OIICHIBAET JIOTMYECKHE BBIBOJbI, KOTOPhIE MOXHO U3BJIeYb W3 VYTBEPKAEHUS B
onpeieNeHHoN Qopme;

AxcroMbl. YTBepKIeHNS (BKIIOYas IIpaBMiIa) B JOrudeckoil ¢gopme, BMecTe
COCTaBJISIOITIE OOIMMe CBEIEHMS O TOM, YTO OHTOJIOTHMSA OIIMCHIBAeT B CBOEH 0oOIacTH
npuMeHeHus. JlaHHOe ompejeneHre OTJMYaeTCsS OT CTAHAAPTHOIO ITOHUMAHUA
"akcrOMBI" TeHepaTUBHON rpaMMaTHKN U (pOPMAILHOM JIOTUKY, TaK KaK 37eCh aKCHOMEBI
BKJIFOUAIOT B ce0d He TOJNBLKO KOHCTATUPYIOIIUE VTBEePXKICHUSI, HO MW TEOpHIO,
TIOIYYICHHYIO 13 aKCUOMATUYeCKUX YTBEPIKISHUIL,

CoOrrtd. 1IpenctapisroT coOoll M3MeHeHI I aTPHOYTOR MM OTHOITICHITIL.
[To ypoBHIO YHHBEPCATLHOCTH BBIJIEISTEOT TPH THITa OHTOIOT HI:

OHTOJIOrMM BEePXHEro YPOBHA (MeTaoHTOJOrnu). BHe 3aBHCHMOCTU OT 3ajad
KOHKPETHOI IIpeIMeTHON OOJacTH, OIMMCHIBAIOT oOmme moHgTud. IIprmepom Takoit
oHToJIoruM cayUT WordNet. /[aHHBIN TUIT OTJIMYaeTCs HU3KUM YPOBHEM eTalbHOCTH,
HallpUMep, HUMEIOTCS JMINb OIIMCAaHNI TEePMUHOB Ha €eCTeCTBEHHOM S3bIKe. |akue
OIICAaHUS HE MOI'yT OBITh IMOHATH MAIMHON, MEXIy HUMHU 3aUKCHUPOBAHBI TOJBLKO
CaMBbI€ IIPOCThIE OTHOIIEHM,

OHTOIOrUN IpeAMETHEIX oOnacTteil. JlaHHBIII THII OHTOJIOTMH OIIICHIBAET
OTHOCHUTEINIFHO OOI1e ITOHATHIA IS OOIMUX 3ajlad. B kakoi-To Mepe, TaHHbIe OHTOIOTUU
OTHOCSTCS K OHTOJIOTHSIM BEPXHETr 0 YPOBHS;

OHTOnoruu IpuiIokeHud. OIMCHBAIOT IIOHATUS, 3aBUCAINNE KaK OT IIPeIMeTHOU
obacTy, Tak 1 OT pelraeMoil 3aJaqum.

Kpome 3TOro, OHTONOTHHM pPa3IMYAOTCS IO CTEIEHH BBIPA3HIEILHOCTH. BBIAenseTcs
CIIETYFOIIIIIT CIIEKTP:

- KOHTpOJIMpyeMbIe cioBapu. 1IpeacTaBiatoT coboil CIMCOK TEPMITHOB,

- Te3aypychl. CBA3U MEXIy TePMUHAMH, TaKe, KaK CUHOHUMBI,

- HepopManbHAsE TaKCOHOMUS. JSIBHasd wuepapxus, HO OTCYICTBYET CTPOroe
HacJleloBaHIEe. OK3eMIULIp IOAKJIacca TaKOW OHTOJIOTMU He O0SI3aTeNbHO SIBIISETCS
TaK>Ke 3K3eMIUIIPOM CyIIepKIIacca;

- opMaIbHas TakcoHOMUSA. B oTimtme oT HedopMalIbHON TaKCOHOMHU, 3/1€Ch
IIPUCYTCTBYET CTPOrOe HACJeOBAHUE;

- ¢petimel. [IpencTapnaroT coOOil OIIIcaHe KJIaCCOB U X CBOICTB,

OrmicaHns KIacCOB MOTYT OBITh IIPe/ICTaBJIEHDI:

- CRAAEE hEMik @LPAaHITIeHIISIMUA Ha X CBOMCTBA,

Copmbmar: 20 @%ﬁﬁﬁ%ﬁ?&@?@gﬁfﬁﬁ%ﬂﬂ I MaTeMaTUYeCKUMU OT'PaHUYEHN MU Ha CBOMCTBA
Branendd: O TH@HISHIE:q+a AnexcanaposHa

- CO CIHHOMHBIMI JIOTITHCCKIIMII OTHOIIICHITAMII.
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B oOreM cayyae, OHTOIOTHS OIMHCHIBAETCS CIEMYIOIM HaOOpOM JaHHBIX:

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

rae 7' — HaOop TepMHHOB IIPEeIMETHOIT 00IacTH;

R — ceMaHTHUYeCKU 3HAYMMbI€ OTHOIIICHIS,

P — onipenenenne (pyHKITAI HHTePIIPETAIIN.

PazpaboTka OHTOJNIOTUM HAUMHAETCS C pPa3padboTKU Te3aypyca, OHTOJIOTU
ABIIgeTCS (hOpPMaATIBHON TaKCOHOMUEHH.

IlocTanoBKa 32724l K NpaKTHYeCcKoil padoTe 2

1. U3yuuTh mpeaiiaraeMbeIl TeOPETHYECKHH MaTepHal.

2. COoCTaBHUTH OHTOJIOTHYECKYIO MOJIETh HHKEHEPHOI O ITPOEKTA.

3. Ha ocHOBaHHH pe3yIbTaTOB MOJIEIIHPOBAHHS ITPOBECTH aHAIIN3 ITPOLlecCca OpraHH3aIlHH
pa3paldoTKH HHHOBAIIOHHOIO IIPOAYKTa Pe3yibTaroM aHami3a MOMKHO SBHTHCS 3aKIFOYECHIE O

BO3MO’KHOCTH pealH3al[HH ITPOeKTa.
4. Oopmurs oT4eT. [IpegcTaBUTh OTYET A1 3AIIHTEL.

BapuaHTbI HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHHM C YKa3aHHOH IIpeAMEeTHOH OONacThI0 M KiIaccoM paspadaThBacMOH
CHCTEMBI pa3padoTaTh MOJEIb IIPOEKTa H IIPOBECTH BO3MOKHOCTH pa3padOoTKH IIPOEKTA.

Tabmna 2.1 — MHQBHAYaIbHEIE 3aJaHH T

No [IpeaMeTHas obnacTh Kmacc UC

| Crian MRP

2 11 pOoH3BOACTBEHHOE TIPEMIPHSATHE ERP

3 Toprosoe npeAnpHATHE CRM

4 Toprosoe npeAnpHATHE SCM

3 Toprosoe ImpeaIpusarme B2C

6 IIopran B2B

7 CTPOHTENBHOE IMPEMITPHATHE HC yyera

8 Briciiee yueGHOeE 3aBe/IcHHE M C ympaBieHHS
9 HMHuppacTpykrypa npeaIpHaTus CIIIIP

10 | ArmapatHas HHppacTPyKTypa IIPeIIpHITHS DKCIIEPTHAS CHCTEMA

C 0JEpPRaHHE OTYIETA

[Io BeIMoOIHEHHOH padoTe cocTaBIIETCSA OTYeT. OTYET BEINOJIHSETCS B SIIEKTPOHHOM
BHJIE. [10 BEITOIMHEHHOMY OTYETY IIPOBOJUTCS 3alllHTa IIPAKTHYECKOH PaOOTHI.

OT4yeT IO MpaKTHYeCKOil paboTe JOIMKEH COCTOATh H3 CIEAVIOINMX CTIPYKTYPHBIX
BIIEMEHTOB:

- THTYJIbHBIH JIHCT,

- BBOJIHAS YaCTh: KPAaTKOe OIMMCAHHE I[eJIEH IPOeKTa H ITPOEKTHBIX Or PAHHYEHHI.

BBogHas 4yacTe oOT4YeTa JOIKHA BKIIOYATh ITYHKTHL:  YCIOBHE 3aJauyl, ITOPSIOK
BBITIOITHEHH T, IIPOrPaMMHO-aIIIapaTHRIE CPeCTBa, HCIIONMb3YeMbIe ITPH BEITIOITHEHHH PaOOTHI.

- OCHOBHA$ YacTh (OImcaHHe paboTHI).

OCHOBHasA 4YacTh OTYeTa BKIOYaeT B ceOd: OIHcaHHE MOJEIH HHXEHEPHOIO
IIPOeKTa, HAJIHYHE 3aKIIFOYEHHS O BO3MOKHOCTH Pean3al[iH ITPOEKTa.

- 3aKITFOYeHHE (BBIBOIBI);

- CITHCOK HCITOJIb30BAaHHOH JIHTEPATYPHI.

BHIEEEFﬁEHT@ﬁﬂﬁiEﬂAH 3AKIFOYAETCS | B IIPeIbSBIIEHHH IIPellofaBaTelll0  ITOJYYEHHBIX

ot RES}G]LGDGGME%BBE gﬂzgﬂ%ﬁﬁ’i’ﬁj M IEMOHCTPAITHH TIOMyYeHHBIX HABBIKOB TIPH OTBETaX Ha BOMPOCHI

TBAE{JDDEEI 004 3E

Bn aﬂenﬂpemm (G711 &3 P AnekcaHgpoBHa
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Ko HTPOJIbHbIE BOIIPOCHI

1. IIpenmoxmTe, KTO OB MOI Y4aCTBOBATh B (pOPMHPOBAHHH TPeOOBAaHMI I IIPOEKTa.
OOBSICHHTE, IIOYEMY IIOYTH HeH30eKHO, 4YTO TpeOOBaHHS, CPOPMYIHPOBAHHEIE Pa3HBIMH
nHIaMi, OyIyT IIPOTHBOPEYHBEI.

2. PazpabatrsiBaeTcs IMpoekT. OIpedelInTe OCHOBHBIE OIIOPHBIE TOYKH 3PEHHS, KOTOPHIE
HEeOOXOANMO YYECTh B CIEIH(HKAIIHH IIPOEKTa, H ITOKaKHTE HX B3aHMOOTHOIIEHH S, HCITOJIb3 Vs
IHarpaMMy HepapXHH TOYEK 3PEHH S

3. CTa”HgapTHBRIH METOJ aHamm3a TpeOOBaHMII He COOTBETCTBYET TPeOOBaHMSIM K
HHHOBAITHOHHOMY IIPOAYKTY. UTO BEI JOIKHEI AEIaTh B TAKOH CHTYAaI[HH.

IIpakTrHueckas padora 3. OHTOJIOrHA NPEACT ABJICHHA JAHHBLIX H 3HAHMH B
HHHOBAIMHOHHBLIX pellleHHax

Ilear padorbr 3yucHHE OHTOIOTHMH IIPEACTABIEHHS JaHHBIX H 3HAHHH B
HHHOBAIMOHHBIX PEIEHHSIX.

[IpakTtrueckasg pabora HalpaBlIeHa Ha H3YV4YEHHE OHTOIIOIHH IIPeJCTaBIIEeHHS JTaHHBIX H
3HAHHI B HHHOBAI[HOHHBIX PEIEHHSX.

TpeboBaHNs K pe3VyIIbTaT aM BRITTOITHEHHS IIPAKTHYECKOH PadOTHI:

- HTH()OpPMAI[HOHHAS MOJellb CHCTEMBI JOJDKHA COJEPKaTh OIIHCAHHE CYIMHOCTEH H
CBSI3el MeKIY HHUMH, IIpeJicTaBIeHHOro B (popmate RDF;

- B 3aBHCHMOCTH OT BapHaHTa 3aJaHHs MOJENb JaHHBIX JOJIKHA OTOoOpakaTh CBS3H H
XapakTep B3aHMOJIEHCTRBHS MEXIY KOMIIOHEHTAMH CHCTEMBI.

OcHOBBI TEOpHH

HedopMaribHO OHTOIOIHS IPeACTaBIsAeT COOOH HEKOTOPOE OIMHCAHHE B3ITISAA Ha MHP
ITPHMEHHTEIPHO K KOHKPETHOH OOIaCTH HMHIEPECOB. OTO OIMMCAHHE COCTOHMT M3 TEPMHHOB H
ITPaBHJI HCIIOIb30BAHHUS STHX TEPMHHOB, OrPaHHYHBAIOIIHX HX 3HAYEHHSI B PaAMKaX KOHKPETHOH
00J1acTH.

Ha ¢opmanpHOM YpOBHE OHTOIOTHS - 3TO CHCTEMa, COCTOSINas H3 HaOopa IOHSATHH H
Habopa VYIBEPKICHHI 00 STHX IIOHSTHSAX, HAa OCHOBE KOTOPBIX MOJKHO OITHCHIBaTh KIIACCHI,
OTHOINEHH S, (DYHKIIHH H HHIHBH/IEI.

OIHO H3 CcaMBIX HM3BECTHBIX OIIPeAelIEeHHH OHTOINOrHHM Jajl ToMm I'pybep, 3BYYHT OHO
CIIEYIOIIHM 00pa3oM: OHTOIOTHSA - 3TO TOUHAS CITeIH()HKALIHI KOHIIETITYaTH3al[HH.

KoHIenTyammsaims - 3T0 CTPYKTYpPa PpealbHOCTH, pacCMaTpHBacMasl HE3aBHCHMO OT
CIIOBAPS ITPEAMETHOMN 00IaCTH M KOHKPETHOH CHTYaI[HH.

Hamprimep, ecii MBI pacCMaTPHBAEM IIPOCTYIO IPEAMETHVIO 00JIacTh, OIMHCHIBAIOIIYIO
KYOHKH Ha CTOJIE, TO KOHIIEIT YAJIH3aIl[HEH SABJISIETCSI HAOOP BO3MOKHEBIX ITOJIOKEHHH KYOHKOB, a
HEe KOHKPETHOE HX PACIIONOKEHHE B TEKYII[HIT MOMEHT BPEMEHH.

Bonee mo3gHenn MomH(HKaIHEH oIpelelieHHs ['pyOepa SBISIETCS Takoe OIpejelIeHHE:
OHTOIIOTHSA — 2TO (opMalbHas CHelH(HKAIHSI COITIACOBAHHOH KOHIIENTYalu3alui. lloj
COITIACOBAHHOH KOHI[ENTYaM3alHeH IToApa3syMeBaeTCs, UTO JaHHAS KOHI[EITYalIH3al[id He €CTh
YaCTHOE MHEHHE, a SBISeTCS OOIEeH A1 HEKOTOPOH I'PYIIIIEI JIFOAEH.

CpopMyIIHPOBAHO EIIe JOCTaTOYHO MHOTO Pa3HBIX OIpeIelIeH Il OHTOJIOTHH. HarmpumMep,
Hukomna I'yapiHHO ompejienseT OHTOJIOTHIO CIIEAYIOIIHM 00pa3zoM: OHTOIOIHA - 3TO (hOpMalIbHas
TEOPHSL, OrPaHHYHMBAIOIIAS BO3MOXKHEIE KOHIIEIITYAIH3aAI[HI MHPA.

HekoTopsle ompeaeieHHs OTpakaroT CITIOCOOBI, KOTOPEIMH aBTOPEI CTPOST H HCIIOIB3VIOT
OHTOIIOTHHM, HampHMep: OHTOIOIHS - 3T0 HEPApXHYECKH CTPYKTYPHPOBAHHOE MHOKECTBO
TEPMHHOB, OIMCHIBAIOIHX IPEeIMETHYIO 00IACTh, KOTOPOE MOKET OBITH HCIIOIB30BAHO KakK

HCXOTHAad Eg@mypgﬂméasm 3HAHH.

Copepaanieo0HrofIornu
cepricukar. 2CORYCATOBMINIT KONTTOHEHTARIT OHTOIOTHH MOT'YT SIBIISIThCS:
Bnaneneu: llleGayxoea TaTeAHg AnexkcaHgpoBHa

- KIIACCBbI EHJ]II ]’[DHHI‘HH),

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

- BK3eMITISIPBI (HITH HHIHBHJIBI).

Kmaccel MM TIOHSATHSI HCIIOJIB3VIOTCS B IMHPOKOM CMEICIIE. [IOHATHEM MOXKET OBITH
nro0asg CYIHOCTh, O KOTOPOH MOXeT OBITh JaHa Kakasg-iOo HH@opmaimg. Kiaccel - 3T0
a0CTpaKTHBIE TPYIILI, KOIUIEKIMH WM HaOOpel O0BeKTOB. OHHM MOIYT BKIOYaTh B cels
SK3eMIUISPRI, APYIHe Kilacchl, MO0 e COYEeTaHHS M TOro, M Apyroro. Kiraccel B OHTOIOTHSX
OOBIYHO OpPraHH30BaHbBI B TAKCOHOMHIO - HEPAPXHYECKYI) KIACCH(PHKAIHMIO ITOHSITHH II0
OTHOINEHHIO BKIOYeHHS. Hamprmep, knaccel MyxunHa M JKeHIIHHA SBISTEOTCS TTOAKIACCaMH
Ki1acca YelloBeK, KOTOPBIH B CBOIO OUepeb BKIIIOUEH B KJIacC MIIEKOITHTAIOIIIHE.

OTHOIIEHNUS IIPEACTABISIOT THIT B3aHMOIECHCTBHS MEXAY IIOHATHIMH ITPEIMETHOMN
oGmact. MopMaIbHO N -apHBIE OTHOIIEHHS OIMPEAEISIOTCS KaK ITIOJMHOKECTBO IIPOH3BEACHHS N
MHOXKecTB: R € C1 x C2 x ... X Cn. lIpumMep OGuHapHOro oTHOIeHHS - oTHoOIeHHe YACTb-
[HEJIOE. OrHoOIeHHS TOXe MOI'yT OBITH OPraHM30BaHbBl B TAaKCOHOMHIO IIO0 BKIFOYEHHIO,
HaIlpUMEDP, OTHOIIUEHHS OBITh OTIOM JUIS M OBITh MATEPBIO JUIS Ha MHOXECTBE IIOJACH
COZlEpKAaTCsI B OTHOIIEHHH OBITH POIHUTEIIEM UIS, KOTOPOE B CBOIO OYepPedb COAEPKHICSI B
OTHOINEHHH OBITH ITPEIKOM JIJIS.

OVYHKIMH - 3TO CIIEIHAIbHBINA CIIYYai OTHOIIEHHI, B KOTOPBIX N -H 3JIEMEHT OTHOIIEHH S
OJHO3HAYHO OIIpeAeNsseTcsI n-1 IPeJIIecTBYIOIMMH 3lIeMeHTaMH. @DopMalbHO ()YHKIITHH
onpepersrorcsa  cuepayrommM odpaszom: F. Cl x C2 x ... x Cn-1 -> Cn. Ilpumepamu
() YHKIITHOHAJIbHBIX OTHOIIEHHH SBIITFOTCSA OTHOIIEHHS OBITh MaTepPblO JJII Ha MHOJKECTBE
TIOJAEH, WM I[eHa IOJEP KaHHOrO0 aBTOMOOHIIS, KOTOpas BBIUHCISETCS B 3aBHCHMOCTH OT
MOJIEIIH aBTOMOOIIISL, JAaThl H3TOTOBIIEHHS H ITpolera.

AKCHOMBI HCITOIB3YIOTCS, UTOOBI 3aITMCaTh BBICKA3BIBAHHS, KOTOPBIE BCErAa HCTHHHBI.
OHH MOTIYyT OBITH BKIIOYEHHI B OHTOJIOTHIO IS PasHBIX IleJleil, HaIlpHMED, IJII OIPEdEIIeHH
KOMIUIEKCHBIX Or'pPaHHYEHHH Ha 3HAYEHHSI aTPHOYTOB, apryMeHTHl OTHOIIEHHH, JJIS ITPOBEPKH
KOPPEKTHOCTH HH() OPMAI[HH, OITHCAHHOH B OHTOIIOTHH, HJIH IS BBIBOJIa HOBOH HH()OPMAIIHH.

B kayecTBe IpHMepa TOro, YTO B pPaMKaxX OHTOJIOTHH ITOHHMMAETCS IIOJ aKCHOMAMI,
MOXKHO ITPHBECTH CIIEAVIOILEE ITOJIOKeHHE H ero (POPMAIbHYIO 3aIICh HA S3BIKE HCYHCIIEHIS
ITPEAHKATOR IEPBOTO ITOPSIKA:

PaboTHHK, SBIISIOIMIICS PYKOBOAHTEIIEM IIPOEKTa, Pad0oTaeT B IIPOEKTE.

Bromsrcs nepemenHbsle E (paGoTHHK) H P (pyKOBOIHTENb ITpoeKTa). Torjga akcHoMa
3aIIHCBHIBACTCS CIIEAYIOIHM 00pa30M:

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

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

Ile 1 co3JaHMA OHT OJIOTHH

B mocnegHue rogsl pa3pa0oTKa OHTOIOTHH - SIBHOe (pOpPMalIbHOE OIMMCAHHE TEPMHHOB
IPEAMETHOH OOJACTH M OTHOIIEHHH MEXIY HHMH - IEPeXOMHUT H3 MHpa J1adopaTOpHil IIO
HCKYCCTBEHHOMY HHTEIUIEKTY Ha paloyHe CTOJIBI 3KCIIEPTOB IO IpPeAMEeTHBHIM obmactsM. Bo
BCeMHpHOH IayTHHe WWW OHTOIOrHH craid OOBMHBIM SBIEHHEM. OHTOJIOTHH B CETH
BapbHPYIOTCS OT OOJBIIHX TaKCOHOMHI, KaTerOpH3HPYIOINX BeO-caiThI (Kak Ha caiiTe Yahoo!),
J10 KaTer OpH3alliil IIpojlaBaeMbIX TOBAPOB H HX XapaKTe pHCTHK (Kak Ha cairte Amazon.com). Bo
MHOTHX IHCIIHIUIMHAX ceHdyac pa3pabaThIBAarOTCS CTAHAAPTHBIE OHTOIOTHH, KOTOPBIE MOIYT
HCIIOIB30BAaThC AKCIIEpTaMH I10 IIPeAMETHBIM OOIacTSIM JJII COBMECTHOI'O HCITOIB30BAaHHSI H
AHHOTHPOBaHH A HH()OPMAIHH B CBOEH OOJIACTH.

Hampimep, B 00macTH MEIUIMHEL CO3aHBI OOJIbIIHE CTAaHAAPTHEIE, CTPYKT YPHPOBAHHEBIE
cmoBapH, Takwe Kak SNOMED mu cemaHTHuYeckas ceThb CHCTeMBbl YHH(PHIIHPOBAHHOIO
Memxmmcmm HBLII{& (Unified Medical Language System, UMLS). Takke TOSBISIOTCS

oNereeshle, @HTomorun. Hampumep, [Iporpamma OOH 1o paseutuio (the United
ccpmdm?ﬂean@nw&@@whﬁp&‘mm?ﬁ@gqmﬁ@]dﬁ koMmitaHHg Dun & Bradstreet oOpeguHMIIN yCHIINS IS
SRR aspaBOTR OHTORGIIH TTRSPSC, KoTopas NMpefocTaBIseT TEPMHHOIOIHIO TOBAPOB H YCIIYT

(unspsc.org).
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OHTOIOTHSA ONpeAenseT OOINMMH CIOBaph IS YVYEHBIX, KOTOPBIM HYKHO COBMECTHO
HCIIOJIb30BaTh HH(pOPMAI[HI0O B  IpeaMeTHOH oOmacTH. OHa BKIIOYAaeT  MAIHHHO-
HHTEePIpeTHPYyeMble (POPMYIHPOBKH OCHOBHBIX ITOHSATHH ITpeJMeTHOH 0O0JacTH H OTHOIIEHHS
MEKIY HUMH.

IIoueMy BO3HHKAET ITOTPEOHOCTh B pa3padoTKe OHTOIOIHH? BOT HEKOTOPHIE ITPHYHHEL,
KOTOpPBIE HHKe OYIYT pPacCMOTPEHEI ITOAPOOHEE:

- JUI COBMECTHOI'O HCIIONIB30BAHHS IIOABMH HIIM IIPOIrPAaMMHBIMH areHTaMH OOILErO
TIOHHMaHH I CTPYKT YPhI HH(pOpMAaIHH,

- JUIS1 BO3MOZKHOCTH ITOBTOPHOI O HCIIOJIb30BAHH I 3HAHHH B IIPEAMETHOH O0JIACTH,

- JUIS TOrO YTOORI CAEIATh AOIIYIIEHHS B IIPEAMETHOH O0IacTH SIBHBIMIH,

- JUIS OTAEIEHHS 3HAHHH B ITPEAMETHOH 00JIaCTH OT OIIEPAaTHBHBIX 3HAHMI

- JUIS @HAJIH3a 3HAHHH B IIPEIMETHOH OOIacCTH.

COBMECTHOE HCIIOIB30BAHHE JIFOABMH IIHM IIPOTPaMMHBIMHM areHTaMH  OOILEro
ITIOHHIMAaHHS CTPYKTYPHl HH(OPMAITHH SBIIIETCS OQHOH H3 HaHOolee OONIIX IielIeH pa3paboTKH
oHTOJOrMi. K mpuMepy, IMycTh HECKOMBKO Pa3IHYHBIX BeO-CaHTOB cojep:kKaT HH(OPMAIHIO IO
MeIHUI[HHE HWIH IIPeJOCTaBIIIFOT HH(POPMAIHIO O INIATHBIX MeJHIIHHCKHX  YCIIyTax,
OIUIauMBacMBIX 4yepe3 MHrepHeT. Ecimi 3TH BeO-CalThl COBMECTHO HCIIONIB3VIOT H ITYOIIHKYEOT
OOHY H Ty Xe O0a30BYIO OHTOJIOTHIO TEPMHHOB, KOTOPBIMH OHH BCE IIOIB3VIOTCS, TO
KOMITLIOTEPHBIE areHThl MOIYT H3BIEKaTh HH(POPMAILHMIO H3 5STHX Pa3lIHYHBIX CaHTOB H
HaKaIUIMBaTh ee. ATeHTBHI MOI'YT HCIIONb30BaTh HAKOIUIEHHYIO HH()OPMAIHIO IS OTBETOB Ha
3aIIPOCHI ITOJIL30BATENIEH HIH KAK BXOAHBIE JAaHHBIE IS APYTHX ITPIIIOKEHIM .

OO0ecrieyeHHe BO3MOKHOCTH HCIIOJIb30BaHH I 3HAHHI ITPeAMETHOH 00JIaCTH CTAJI0O OJHOH
H3 JBHKVIIHX CHJI HEJAaBHETO BCIUIECKA B HM3YUYEHHH OHTOJIOIHMH. Hampmmep, I MOJENeH
MHOTHX Pa3/IHYHBIX IPEeAMETHBRIX 00lIacTeH HeoOXOIHMO CPOPMYIIHPOBATh ITOHATHE BPEMEHH.
OTO TIIpPeJCTaBIIEHHE BKIIIOYAET IIOHATHE BPEMEHHBIX HHTEPBAJIOB, MOMEHTOB BPEMEHH,
OTHOCHTEJIFHBIX MEP BPpeMEeHH H T.[. ECI oJHa rpyIma yYeHBIX JeTallbHO pa3padboTacT TaKyIO
OHTOJIOTHIO, TO APYIHE MOI'YT IIPOCTO IIOBTOPHO HMCIIONIB30BaTh €€ B CBOHX IIPEAMETHBIX
oOmacTax. KpoMme TOro, eciM HaM HYXKHO CO34aTh OOJBIIYIO OHTOJIOIHIO, MBI MOKEM
HHTETPHPOBATh HECKOJIBKO CVYINECTBVIOIIMX OHTOJIOIHH, OIMCBEIBAIOINX 4YacTH OOJIBIIOH
IpeAMeTHOH oOmacTH. MBI Takke MOJKEM IIOBTOPHO HCIIONB30BATh OCHOBHYIO OHTOJIOTHIO,
Takyio KaKk UNSPSC, 1 paclmpHTs ee IJIS OITHCAHNS HHTEPECYIOIEH HAaC IIPeAMETHOH 00IacTH.

Co3gaHHe SBHBIX JOIVIIEHHH B IIPEAMETHOH OOIacTH, JIeXKalllHX B OCHOBE pPea3allii,
JAaeT BO3MOXKHOCTH JIETKO H3MEHHTh HSTH JOIYIIEHHS IIPH H3MEHEHHH HAIMX 3HAHHH O
nmpeAMeTHOH oOmactH. JKeCcTKoe KOAHMPOBAHHE IIPEATIONOXKEHHH O MHPE Ha S3BIKE
ITPOrPaMMHPOBAHHS IIPHBOAHUT K TOMY, UTO 3TH IIPEAIIONIOKEHHS HE TOJIBKO CIOXKHO HANTH H
IIOHSTh, HO H TaKXe CIIOKHO H3MeHHTh, OCOOEHHO HEITPOrpaMMICTY. Kpome TOoro, SBHEBIE
CIieI[H(DHKAI[HH 3HAHHH B ITPeJIMeTHOH OOIacTH ITONE3HHI IS HOBBIX ITONIb30BaTelIeH, KOTOPhIE
IOJKHEI Y3HATh 3HAUYEHHS TEPMHHOB IIPEAMETHOH OOIIACTH.

OTaelIeHHe 3HAHMI IIPEIMETHONH OONacTH OT OIIEpaTHBHBIX 3HAHHMI - 5TO €Ile OJHH
BapHaHT OONIEro IIPHMeHeHHS OHTOJIOTHI. MBI MOKeM OITHCaTh 3aJadyy KOH(HIYPHPOBAHHS
IIPOAYKTAa H3 ero KOMIIOHEHTOB B COOTBETCTBHH C TpeOyeMOH cIelHM(HKaI[HeHl H BHEIPHTD
IIporpaMMy, KOTopasl JelaeT 5Ty KOH(PHIYpaIHIO He3aBHCHMOH OT IIPOAVKTa H CaMHX
KOMITIOHEHTOB. Ilocime »TOoro MBI MOXKEM paspaldorare OHTOJIOTHEO KOMIIOHEHTOB H
XapakTepHcTHK OBM M IIpHMeHHTH 3TOT allrOpPHTM IS KOH(HIYPHPOBAHHS HecTaHIapTHBIX
5BM. M= Takke MOXKEM HCIIONIB30BaTh TOT JKe allTOPHTM JUISI KOH(HIYPHPOBAHHSI ITH(TOB,
eCIIH MBI ITPeJOCTaBHM eMY OHTOJIOTHIO KOMITOHEHTOB JIH(PTA.

AHaimM3 3HAHHH B IIPEIMETHOH OOJIacTH BO3MOXKEH, KOrJa HMMEeTCS JeKIapaTHBHAS
criel(HKaisI TepMHHOB. (DopMalbHBIH aHAIN3 TEPMHHOB YPe3BBIYAHHO I[€HEH KaK IIpH
HGHLIW@M&%%%@MGBMIH CYIIECTBYIOIIMX OHTOJIOTHI, TaK H IIPH HX PaCIIIHPEHHH.

Ceprucukar:  2C0MARTE  OREPOIROTHSP TIPEIMETHOH 00IacTH caMa IT0 ceOe He SABJIIeTCH Ieiblo. Paspaborka
e S HT OO CPOI  BitpEfeneniro HaGopa NAaHHBIX M HX CTPYKTYPHL I HCIIONB30BAHHA

APYITHMH IIPpOI'PaMMAMIH. METG,I[LI PEIICHITA 3dA44, JOMCHHO-HC3dABHCHMBIC IIPDHIIOKCEHHA H
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ITPpOIpaMMHBIC dI'CHTBI HCIIOIB3VIOT B KaUcSCTBC J4dHHBIX OHTOIOIHH H 0askl BHEIHI]IUI:,
ITOCTPOCHHBIC Ha OCHOBC 3THX OHTOJIOTHH.

IlocTanoBKa 33724l K NpaKTHYecKoil padore 3

1. MU3yunre mpeaiaraeMeIi TeOPETHYECKHI MaTepHall.

2. Pazpabortaiite HHPOPMAIHOHHYIO MOJIETH JJIS BEIOPAHHOTO HH KEHEPHOT'O IIPOEKTA.

3. [TocTporTe MOJENE MPEACTABIIEHHUS JaHHBIX.

4. CocraBbTe OTYET, BKIIOYAIOIMH MOJENb IIPEJACTARIIEHHSA JaHHBIX, OIMCAHHE
KOMIIOHEHTOB CHCTEMSBI, IIOTOKOB JaHHBIX, XPaHIWIHII H BHEITHIX 00BEKTORB. IIpeacTaBpTe OTUET
I10 IIPaKTHYECKOH padoTe AJIS 3allHThHI.

BHpHﬂHT bl HHIHBHAYAJIbHbBIX 3aJJaHHHA

B COOTBETCTBHHM ¢ VKa3aHHOH IPEIMETHOH OONACThIO M KJIACCOM pa3padaTbIBacMOI0
IIPOeKTa ITOCTPOMTE MOENb ITPeACTaBIEHHS JaHHBIX, BKIIIOYAS BO3MOJKHEIE B3aHMOAEHCTBHSA

MEKIY KOMITOHEHTAMH CHCTEMBEL.
Tabmna 3.2 — MHaQBHAYaIbHEIE 3aJaHH ST

No IIpenmeTHas 00GIacTh Kmnacc HMC

1 CKmaj MRP

2 [ IpOH3BOACTBEHHOE IIPEATIPHATHE ERP

3 Toprooe mpeaIpusarme CRM

= Toprosoe npeAnpHATHE SCM

5 Toprosoe npeAnpHATHE B2C

6 [Iopran B2B

7 CTPOHTEIIFHOE IIPEAIIPHATHE HC yuera

8 Briciiee yueOGHOE 3aBe/IcHHE HC yripaBieHHs
9 HMH]pacTpykTypa MpearpHsaTH CIIIIP

10 | ArmapatHas HHppacTPyKTypa IIPeIIpHsITH DKCIIEPTHAS CHCTEMA

C 0JEPARaAHHE OTYIETA

[lo BeIMOIHEHHONH padoTe cocTaBIBIETCSA OTYeT. OTYET BBINOJIHSETCS B SIIEKTPOHHOM
BHJIe. [T0 BEIMMOIMHEHHOMY OTYeTY IIPOBOJHUTCS 3alllHTa IIPaKTHYeCKOH PaOOTHI.

OT4yeT II0 IPaKTHYeCKOH paboTe JOIKEH COCTOSATh H3 CIEAYIOINIHX CTPYKTYPHBIX
BIIEMEHTOB:

- THTYJIbHBIH JIHCT,

- BROJIHAS YacCTh,

- OCHOBHAS 4acTh (oImcaHHe paboThl): MOJIENb ITpeACTaBIIEHHS JaHHBIX

- 3aKIIFOYeHHe (BBIBOJIBI).

BBogHas yacTh OT4YeTa JOJKHA BKIFOYATh ITYHKTHI:

- YCIIOBHE 3aJla4H,

- TIOPSITOK BBITTOITHEHHS.

- IIpOrpaMMHO-aIIapaTHBIE CPeCTBa, HCITOJIb3YeMbIe IIPH BBIITOTHEHHH PAaOOTHI.

3aruTa or4yera IT0 IIpaKTHYeCKOH paboTe 3aKImovaeTcs B ITpeAbIBISHHH ITPEIIolaBaTel ko
IIOJTYYEHHBIX Pe3yIbTaTOB B BHE (pailla M JeMOHCTPAIHH ITOIIY4eHHBIX HABBIKOB ITIPH OTBETAX
Ha BOITPOCHI ITperoJaBaTeIsl.

Ko HTPOJIbHbBIE BOIIPOCHI

1. JlaitiTe ornpeaelicHHe TIOHSITHIO «MOJEIIb IIPeICTaBICHH JaHHBIX)).
2. Kakye THIIBI CBS3H MOTI'YT IIPHCYTCTBOBATh B PENSIIHOHHEBIX b/]?

33]@%@%%@%15 TIOHSTHIO «ITOTOK JAHHBIX)Y.

Ceprucbukar:  2C08bo K AKNES THITBIBBANMAIEHCERH IIPEACTABIIEHEl MEK Y KOMIIOHEHTAMH CHCTEMBI?

Snapened: WOy HA TS BI{SERAITE TIe ITOHITHIO K1acc, 00BEKT KIacca, CYIIHOCTE

6. KeM H Q114 4ero MoOkeT OBITh HCIIOIB30BaHa MOJIEIb JaHHbBIX?
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Hp ARTHYUECKAH pﬂﬁﬂ'l'ﬂ 4. CeMaHTHYeCKOE MOJC/ITHPOBAHHE JAHHBIX H 3HAHHH B
TEeXHOJIOTHAX 00JIbIINX JAHHBIX

Ilean paborbl 3ydeHHe METOHOJIOTHH CEMAHTHYECKOIO MOJEIHPOBAHHS JaHHBIX.
[lomyyeHHe HaBBEIKOB IO IIPHMEHEHHIO METOJOIIOTHH JUIS Ppa3paloTKH HH()OPMAIFOHHOIO
o0ecIieyeHH ITPOeKTa.

[IpakTHueckass pabora HaIpaBiIeHa Ha O3HAKOMIEHHE C OCHOBHBIMH ITOHSTHSIMI
METOMOJIOTHH CEMAHTHYECKOI'O MOAESITHPOBAHHS JAaHHBIX, ITOIIYUEHHE HABBIKOB IO IIPHMEHEHHIO
NAaHHBIX TIOHATHH TIpH  pa3paboTKe TMPOeKTa, H3YUEHHE METOIOB  IIPOeKTHPOBAHHI
HH(OPMAIHOHHOI'0 00eCcTIeYeH s CHCTEMEL.

TpeGoBaHHs K pe3VyIIbTaT aM BRIITOITHEHHS IIPAKTHYECKOH PadOTHI:

[IoCTpOHTP CEMAHTHYECKYIO MOJENbL IIPEACTABIEHHSI JAaHHBIX, IIPEICTAaBHUTL U
00OCHOBATH PE3YIILTATHI MOAEIIHPOBAHH L.

OcHOBBI TEOPHH

B IIpOEKTHPOBAHMH OHTOJIOTHMH VYCIOBHO MOXHO BEIJEIIMTL [Ba HAaIIpaBIEHHS, [0
HEKOTOPOTO BPEMEHH pa3sBHBABIIMNXCSA OTHelIbHO. llepBoe CBSI3aHO C IIpeJiCTaBIEHHEM
OHTOJIIOTHH KaK (POpPMAalIbHOH CHCTEMBI, OCHOBAHHOH Ha MaTeMaTHYeCKH TOYHBIX aKCHOMaXx.
BTopoe HarpapieHHe pa3sBHBAIOChE B paMKax KOMITBIOTEPHONM JIHHITBHCTHKH H KOTHHTHBHOH
HAaYKH. 1aM owronorms TIOHUMAIIACh KaK CHCTEMA aOCTPAKTHBIX ITOHSATHH, CYIIECTBYIOIMX TOJBKO B
CO3HAHHH YEIIOBeKa, KOTOpasi MOKET OBITh BhIpaKeHA Ha €CTECTBEHHOM S3BIKe (FUIH CPeICTBaMH
KaKOH-TO JPYroil CHCTEMBI CHMBOIOB). IIpH 3TOM OOBIMHO He JenaeTcs IIPeAIIONOKeHHIH O
TOYHOCTH HIH HEIIPOTHBOPEUHBOCTH TAKOH CHCTEMEI.

TaknM oO0pa3soM, CVINECTBYET JBa albTE€PHATHBHBIX IIOAXOJAa K CO3MAaHHIO H
HCCIIEJOBAHHIO OHTOJIOIHH. [lepBeIi ((hopMalbHBIN) OCHOBAH Ha JIOTHKE (IIPEJIHKATOB IIEPBOIO
TTOpSAAKa, JeCKPHIITHBHOM, MOJANTbHOH M T.I1.). BTopoil (IMHTBHCTHYECKHI) OCHOBAaH Ha
H3YUYEHHH ECTeCTBEHHOIO S3bIKa (B YaCTHOCTH, CEMAHTHKH) H IIOCTPOSHHH OHTOJIOTHH Ha
OOJIBINMX TEKCTOBBIX MaCCHBAaX, TaK HA3bIBa€MBIX KOPITYCax.

B Hacrosiee BpeMs JaHHBIE ITOAXOIBI TECHO B3aUMOIEHCTBYIOT. MIET roexr CBS3EH,
ITO3BOJISIFOINMX KOMOHHHPOBATE COOTBETCTBYIOIIHE METOABI. [loaTOMY HHOrZIa OBIBAET CIIOKHO
OTAEINTh JIeKCHYECKHE OHTOJIOTHH C 3JIeMeHTaMH (POpPMAaIbHBIX aKCHOMATHK OT JIOTHYECKHX
CHCTEM C BKITIOUEHHSIMH JIMHTBU CTHYECKIHX 3HAHHI.

HeszaBHCHMO OT pasIHYHBIX IIOJXOJOB MOJKHO BBIJEIIHTh 3 OCHOBHBIX IIPHHI[MIIA
KJIaCCH()MKAI[HH OHTOJIOTHI:

- TIO CTENEHH () OPMAIIEHOCTH,

- TIO HAITOJTHEHHIO, COJIEPKHMOMY,

- TIO LIETIH CO3JTaHH .

PaccMOTpHM COOTBETCTBYIOIIHE KIIaCCH(MPHKALMH 110 ITOPSAKY.

Kiaccupukamus mo creneHd GopMaibHOCTH. ""CrieKkTp oOHTOI0THEA "

OOBIYHO JIOAM H KOMIIBIOTEPHBEIE areHTHl (IIPOrpaMMBI) HMEIOT HEKOTOPOE
IIPEJICTABIIEHHE O 3HAUYeHHSIX TEPMHHOB. [IporpaMMHbBIE areHTBHI HHOT/AA IIPEJOCTaBIISIOT
CIIEI[H(PHKAITHIO BXOJHBIX H BRIXOJHBIX JJAHHBIX, KOTOPKIE TaKKe MOI'YT OBITh HCITOJIb30BAaHbBI KaK
crieungviauns rporpamer. CXOJTHBIM OOPAa30M OHTOJIOTHH MOI'YT OBITH ITPHMEHEHBI, UTOOKI MPENOCTABHTE
KOHKPETHYIO CITEHH(HKAI[HIFO HMEH TEePMHHOB H 3HAaYeHHH TepMHHOB. B pamkax 53Toro
ITOHHMAaHHS (T'JIe OHTOJIOIHS SBJIIETCS CIIEIH(HKAIIHEH KOHUENTYAIBHOH MOJIEIH - romuerryamsans)
CYIIECTBYET IIPOCTOP I BapHallii. OTIeIbHbIE BHIBI OHTOIOIHI MOI'YT OBITH IIPECTaBIIEHBI

KdK TOYKIH Hd CIICKTPC B 3dBHCHMOCTH OT neTaneH HxX PeaJIH3allII.

AOKYMEHT MNOANMCAH
INEKTPOHHOW NOANWUCEID
Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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K.aTanord Ha ocHose D

C
NaedapK TERMAHOE TESE"_.,"F]'}FEI:.I_

He thapkaNbHble OTHoweHKE «Boiwe-Huxes

TarCOHOMIAA

PopManeHbe
TAKCOHOM I

PopManeHeIE
FHZEMMNNADL
(CBEOWCTEA HA OCHOEE
thpeAMOE
CIrpaHYeHIAA HA
IHAYEHMA

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

(OpAaTHBIE CEOMCTES
[ lpoKMzEONEHEIR NOTMHECKHE

OrpadHi~eHAH

Puc. 2.1. Cnextp oHTOonmoru. Kocas yepra paselseT CHCTEMEBI, IIPEJOCTaBIISIOIIHE
"qeJTOBEKO-TIOHITHBIE" (BBIIIIe YePTHI) H ""MaIlHHO-TIOHATHEIE" (HHKe YePThl) OIHCAaHH I

Ha prcyHke n300paskeH TaK Ha3bIBAEMBIH CIIEKTP OHTOIIOTHI ITO CTEINEHH (POPMaIbHOCTH
IIPEJICTABIIEHHS, HCIIONIb30BAHHIO TEX WM MHBIX CHHTAKCHUYECKHX KOHCTPYKI[MI. Kaxras Touka
COOTBETCTBYET HAIMYHMIO HEKOTOPBIX KIIFOUEBBIX CTPYKTYP B OHTOIOIMH, OTIIHYAIOINHX €€ OT
IPYTHX TOYEK Ha cIekTpe. Kocas uepra YCIOBHO OTIEISET OHTOJIOTHH OT APYIHX PECYPCOB,
HMEFOIIHX OHTOJIOTHYECKHH XapaKTep.

IIepBOH TOUKE Ha CIIEKTPE COOTBETCTBYET KOHMPOJIUPYEMbLU C06APL, T.€. KOHEUHBIH
CIIHCOK TEPMHHOB (ITPOCTEHIIHM ITPHMEPOM SIBJISIETCSA KaTaJol Ha OCHOBE HJEHTH()HKATOPOR).
Karamorn mpecTaBissroT TOUHYIO (HE MHOTO3HAYHYIO) HHTEPITPETAI[HIO TePMHHOB. HampumMep,
Ka’KIbIH pa3, CChIIASCh HA TEPMHH "MalHa", MbI OYIEM HCIIONIB30BaTh OAHO H TO e 3HAUEHHE
(cooTBeTCTBYIOMIEe HEKOTOpoMY ID B clnoBape), BHe 3aBHCHMOCTH OT TOI'O, O YeM HJIET pPedb B
KOHTEKCTE: O "CTHPAJIbHOH MalMHe", "aBTOMOOHIIE" HIIH "TOCYNapCTBEHHOH MAIIIHHE" .

Jlpyroit ciel(pHKaIeil OHTOIOTHH MOJKeT OBITh 2Joccapuil, TIpeIcTaBILIIONIHIT COOOit
CITHCOK TEPMHHOB C HX 3HAUYEHHSAMH. 3HAUEHHS OIMMCBHIBAIOTCA B BHAEe KOMMEHTApHEB Ha
eCTECTBEHHOM SI3BIKE. JTO JlaeT OOJbINe HH(OpMAI[HH, ITIOCKOIIBKY JTFOQH MOTYT IIPOYECTh TaKOMH
KOMMEHTApHH W TIIOHATH CMEICI TepMHHA. FHTepriperalii TEepPMHHOB MOI'YT OBITH
MHOI'O3HAYHBIMH. [ J10CCapHH HEINMPHIOAHEI 11 aBTOMATHYECKOH OOpadOTKH ITPOrPaMMHBIMHI
areHTaMH, HO MOKHO, KaK H paHee, IIPHCBOUTE TEpMHHaM [D.

Tezaypycst HecyT JIOIMOIMHUTEIIPHVIO CEMAHTHKY, OIPEIEIISS CBS3H MEXKIY TEPMIHaMH.
OTHOIIEHUS, CBOHCTBEHHBIE IS TE3ayPYCOB. CHHOHHMHS, uepapxuuyeckoe omHouieHile U
accolMalfsa. PaHHHe HepapXHH TEPMHHOB, MOSBHUBIIMECS B CETH, OINPEJEIISIIH TEPMHHBL YEPES3
orneparii o000IMeHNT H YTOUHEeHHI. Y ahoo, HaIlpHMep, BBela HEOONBIIIOe YHCIO KaTerOpHH
BEPXHETO VPOBHS, TaKMX, KaK " IMPeJaMeThl OJe ALl . 3aTeM " IUIaThe " OMNPEAEISTIOCh KaK BH]I
(KeHCKOH) oJie’kabl. SIBHasg Hepapxusg Yahoo He cooTBeTCTBOBala B TOYHOCTH (DOPMAJIbHBIM
ceorcTBaM Hepapxudeckoro orHormeHHs IO/ [KJIACC-KJIACC. B Takux HepapXHsaX MOXKET
BCTPETHUTHCS CHTVaIlHI, B KOTOPOH 5SK3EMIUIAP Kiacca-IIOTOMKA HE SBJSIETCSA 3K3EMIUIIPOM
Kiracca-rpeaka. Hamprmep, obimas xareropus " ImpeaMeThl OASKIABl "' MMEeT ITOAKATEr OPHIO "
K EHCKIIE, %Eﬁ?ﬁﬁfﬁﬁﬁa OpU1a OBl OONIee TOUHO HA3BIBATHCA " JKEHCKIE IIPEIMETEL OJEHIbI

i)y @ 25TaKaTeNOPHSL B 'CBOK-OUEPE]lb, BKIIFOYAET IIOAKATErOPHH " aKceccyapsl " M " IIaThs .

Tee g cHO, T8  AKCECOVAPEL. "HAlprMep " Gporm ", He SBILIOTCS IIpeIMeTaMH OIeKAbl. 3Iech He

BRITIOJIHAETCA BakHOe CBOHCTBO oTHOMIEHHS 110 JIKJIACC-KJIACC - TpaH3HUTHBHOCTE.
- = "|:“I:-' 'I_.I | __:I -_:-_: I ';,.'_I.' -_"_“- H
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Jlaniee ciregyeT TOYKa @QopMaiibHble MAKCOHOMUU. 3Ta Pa3sHOBHIHOCTHL OHTOIIOTHI
BKIIFouaeT ToyHoe onpeneneHHe oTHoImeHHI [IOJ[KJIACC-KJIACC (o603HauyaeMoro Kak isA ).
B Taxux cHcTeMaxX CTPOro COOIIOMAETCS mpaH3umiéHochns OTHOIIEHHS ISA: eClIH A SBIISETCH
ITOAKIIaCCOM Kilacca B, TO KaXIbIH ITOAKIIACC Kilacca A TaKKe SBISETCS IMOJKIAcCOM Kiacca B.
CTporast HepapXus KIIacCOB HEOOXOJHMA ITPH HCIIOIb30BAHHH HACIEIOBAHWS JIIS ITPOLELYPEI
JIOTHYECKOTO BRIBOJA.

Crenyromasl TOYKa CIIEKTpa - HalH4YHe B OHTOJIOTHYECKOH CHCTeMe (POpMallbHOTO
orHomennsa OK3EMIIIAP-KJIACC (oGosHagyaemoro kak islnstanceOf ). Hekoropsie
KIacCH()MKAI[HH BKIIOYAIOT TOIIBKO HMEHA KIIacCOB, APYIHE COJIEepKaT Ha HIDKHEM YPOBHE
sKk3eMIUISIpel  (MHAMBHABL). Jng ortHomenua DSK3EMIIISAP-KIIACC BpOIOTHSIETCS Tak
HasbpIBacMas "HacIeAyeMOCTh" BIOIb OTHOIIEHHS 1SA: €ClIH A SBIISeTCS ITOAKIIACCOM KJilacca B,
TO KaKIbIH SK3eMIUISAP KiIacca A TakKke SBIIETCS SK3eMIIIpoM Kiracca B. Ilostomy B
IIPHBEAEHHOM BEHIIIE IIpHMepe " Opomm " He MOIYT OBITh ITOMEINEHBI B HEPapXHH HIKE "
IPEAMET OHEKIBI ", JaKe B IIOJMKATETOPHIO " JKEHCKHE ITPEAMETHEI OHEXIBl ', MM CTaTh
3K3eMIUISPOM 3TOH KaTEr OpHH.

Jlanee cpel CTPYKTYPHBIX 3JIEMEHTOB IOSBISIOTCS C/10Mmbl. 31eCh KIacChl (HHOIJa HX
Ha3BIBAIOT ¢hpeiimamii ) MOT'YT HMeTh HH(POPMAIHIO O ceoiicmeax (cromax). Hamprmep, kimacc "
IIPEAMET OMEXKABI " MOXKET HMETh CBOHMCTBA " IlgHa ", " cmemaH u3 ". CBOHCTBAa OBIBAIOT
OCOOEHHO ITONE3HBIMH, KOI'/Ia OHH OIPEAEIIEHBI Ha BEPXHNUX VPOBHSX HEpPapXHH M HACIIEIYIOTCS
IOoAKIIaccaMi. TakK, B IMOTPeOUTEILCKOH HepapXHH KIIacc " MPOAVKT " MOXKET HMETh CBOHCTBO "
I[eHa ", KOTOPOE ITOIyYaT BCE €TI0 ITOAKIIACCHI.

bormpIniell BBEIPAsHTEIIRHOCTRIO OONIAMarOT OHTOJIOTHH, BKIIFOYAIOIIHE OrPaHHYEHHS Ha
00J1acTh 3HAUYEHHH CBOMCTB. 3HAUEHHSI CBOHCTB OepyTCS M3 HEKOTOPOIO IIpeIOIIpedelIeHHOIO
MHOKeCTBa (IIeJIbI€ YMCJIa, CHMBOJIbHBIE KOHCTAHTBI) HJIH H3 ITOAMHOXKECTBA KOHIIEIITOB
OHTOIOTHH (MHO’KECTBO 5K3eMIUISPOB JAHHOI'O KIIacca, MHOKECTBO KIIacCOB). MOJKHO BBECTH
IOIOIMHHUTENBHEIE OrPAaHHYEHHS Ha TO, YTO MOJKET 3allONHATh CBOHCTBO. Harmpumep, s
CBOMCTBA " cIelnaH M3 " Kiacca ' IIPeIMeT OIeKIObl " 3HAYeHHSI MOI'YT OBITh OIrpaHHYeHEI
SK3eEMIUISpaMH Ki1acca " MaTepHal ". JIerko YBHAETH ITPOoOIIeMBI, KOTOPEIE MOI'YT BOSHHKHYTh B
3TOM CJIVYae ITPH HCIIONMB30BAHIH HECTPOrOH TakCOHOMHMH. Ecmm " ayxm " - IMOTOMOK Kiacca "
IIPEAMET OMEKABI ", TO OH YHACJIEAYET CBOHCTBO " CIelaH M3 " BMECTE C OTPaHHYEHHEM Ha €ro
3HayeHHT (" MaTepHanl ).

B memom ¢ HeoOXOMHMMOCTBIO OITHCBIBaTh OoJee CIOKHBIE (PAKTHI BEIPA3HTEIbHBIE
CpeJcCTBa OHTOJIOTHH (M €€ CTPYKTypa) VCIOXKHSIIOTCSA Harpumep, MoXKeT IIoTpeOOBaThCs
3alIOJIHHTh 3HAYEHHE KaKOoro-mmOo CBOHCTBA HSK3eMIUISpa, HCIIONB3YSI MaTeMaTHYeCKOe
BRIPAXKEHHE, OCHOBAHHOE HA 3HAYEHHSIX APYTHX CBOHMCTB JAHHOI'O SK3eMIUISpa IH 3HAUEHHSIX
CBOMCTB JPYIHX 5K3eMIIIIPOB. MHOrHE OHTOJIOTHH IIO3BOISIOT OOBSABIIATE JBa M OoJIee Kiacca
TH3BIOHKTHBHBIMH  (HelepeceKaloMHMHCSI). OTO O3HayaeT, 4YTO Yy JaHHBIX KIIaCCOB HeE
CYIIECTBYET OOIIIX 3K3EMIUISPOB.

HekxoTopsle S3BIKH OITHCAHHS OHTOJIOTHH ITO3BOJISIIOT JellaTh ITPOH3BONIBHBIE JIOTHYECKHE
YTBEPKIECHNS O KOHIIEITAX - aKCLOMbL.

SI3BIKH ormmcaHHSA OHTONOrHH, TakHe kKaKk CycL m Ontolingua, mo3BoisIroT (puKCHpOBaThH
VTBEPIKIEHH S Ha SI3BIKE JIOTHKH ITPEIHKATOB IepBoro nopsaka (FOL).

Kiaccnpukanms mo mejam co3aaHusA

B pamxax »TOH KIacCH(HKAI[MH BHIACIISIOT 4 VPOBHSI: OHTOIIOTHS IIpeCTaBIICHHS,
OHTOJIOTHS BEPXHET O YPOBHSL, OHTOJIOTH S ITPEAMETHOH 00JIaCTH M ITPHKIIAHAS OHT OJIOTHSL.

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

AV XOBd iTeHHE Ad1eKCaHdDOBHLS
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OHTONnornu
npeacTaBneHns

3HaAHUMN

OHTONOrMK
BepPXHEero ypoBHS

OHTONOrMK npeamMeTHbIX

slely acTerJL_’//

y

KOHUenTyanusayus
thopManu3MoB NpeacTaBNeHns

NOBTOPHO UCMONb3yeMasn B
pasHbIX NpeaMeTHbIX ofnacTax

MNOBTOPHO Nenonb3yemas BHYTPW
) oAHOW NpeaMeTHOW obnacTu

NCNonb30BaATb

[TpuKnagHble HeT BO3MOXHOCTU NOBTOPHO
OHTOJOIMK

Puc. 2.2. KnaccuHkaipsa OHTOIOTHI I10 IEIH CO3JTaHH I

OHTOJ10rNA NpeEACTABJICHHA

[lens ee cosmaHMsa - ommcaTh OONIACTh ITPEACTABICHHMS 3HAHHH, CO34aTh S3BIK IS
CTIeIH(DHKAI[HH JPYTHX OHTOJIOIHIH Oolee HH3KHX YPOBHeH. [IpHMep: ormicaHHe TIOHSITHH SI3BIKa
OWL cpencteamu RDE / RDFS. B gaHHOM OINHCAaHHH OIPeJEeIISIFOTCS TaKHe ITOHSATHS, KakK
"Kiracc”, "oTHOIIeHHe", "OorpaHHYeHHE HA 3HAYeHHe CBOHCTBA', "HJoMeH", "aHamnma3oH" H T.IL.

‘ rdfs:Resource \

‘ rdfs:Class ‘

| owl:Class |

I_\_

\ owl:Restriction ‘

‘ owl:DeprecatedClass

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

owl:AllDiferent

ASIMERTROARVSA
HEKTRPORHOW NOONHMCBIO

oo Piye. 03 O OO TP ABTEHITT s st3pka OWLL

Bnapeney sHHE AJ1eKCanapoB

OHTOJI0rHs BepXHEro YpoBHA

Neicteutenex: ¢ 19.08.2022 no 19.08.2023
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rdf:Property

— owl:DeprecatedProperty

— owl:DatatypeProperty

owl:AnnotationProperty \

—1 owl:inverseFunctionalProperty

— uwl:Fun::tinnalPrnpertyl

I owl:ObjectProperty

-—I owl:SymmetricProperty ‘

% owl:TransitiveProperty ‘




Bnane:

Ee HasHadeHHe - B CO3aHHH eJHHOH "TIPaBHIIbHOI" OHTOIOIHH, (PHKCHPYIOINEH 3HAHH,
o0IMHe IS HECKOIBKHX IPEJIMETHBIX O0IacTed, H B MHOI'OKPAaTHOM HCITOIb30BAHHH JaHHOIN
OHTOJIOTHH. CVIINECTBYET HECKOJIBKO KPVYIHBIX OHTOJIOTHH BEPXHEIO VPOBHS. cye, porce, summo,
oHTtonorns J[xoHa CoBel (J.Sowa) m apyrHe. Ho B IIeJIOM ITOMBITKH CO3JaTh OHTOJIOTHIO
BEPXHET'O YPOBHA Ha BCE CIIYYaM KI3HH IT0Ka HE IMPHBEIN K OKHIAacMBIM pe3yibTaTaM. MHorue
OHTOJIOTHH BEPXHETO YPOBHS ITOXOXKH APYI Ha Apyra. OHH COJepKaT OXHH M Te Ke KOHIIEIITHI:
CYII[HOCTh, SBIIEHHE, IIpollecCc, OOBEKT, POib, IPOCTPAHCTBO, BPEeMs, MaTepHs, COOBITHE,
JIEHCTBHE 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. BepxHui ypoBeHb HepapXuH OHTOIO0rHH SUMO

OHToOJIOTHA IPEeIMETHOH 00J1ACTH

Jlpyroe HasBaHHe - OHTOJIOTHSA JoMeHa. HasHaueHHe CXOKe ¢ HasHaueHHeM OHTOJIOTHH
BEPXHETO VYPOBHS, HO OONIAacTh HHTepeca OIPaHHYeHa OJHOH IIPeAMETHOH 00nacThro (T.H.
JOMEHOM), HallpUMEp, aBHAL[MS, MeJHIMHA, KyIbTypa, OHCTAHIHOHHOE O0ydeHHe, IHTepHeT-
TEXHOJIOTHH. OHTOJIOTHA TIPEeAMETHOH OOIacTH OO0O0OIMaeT TOHSITHS, HCIIONB3VIOIECS B
HEKOTOPHIX 3ajJlayaxX JoMeHa, aOCTparHpysach OT CaMHX 3ajJjlady (TaK, OHTOIOIHS aBTOMOOHIIEH
He3aBHCHMA OT JFOOBIX OCOOEHHOCTEH KOHKPETHBIX MAapOK MAaIllH). BO MHOTHX JHCIHIDIHHAX
cefyac paspadaThIBAIOTCS CTAaHAAPTHBIE OHTOJIOTHH, KOTOPBIE MOI'YT HCITOIb30BaThCS
3KCIIEPTaMH I10 IPEJAMETHBIM OOJACTAM IS COBMECTHOI'O HCIIONB30BAHMS H aHHOTHPOBAHHA
HH(OPMAIHH B CBOeH OO0IIacTH.

Harnpivep, B 0011acTH MeJUITHHEI CO3aHbI OOIBIIE CTAHAAPTHEIE, CTPYKT YPHPOBAHHEIE
cioBapH, Takue Kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHCTEMATH3HPOBAHHASI HOMEHKIATypa MEIHIIHHBI - KIHHHYecKas TepMHHOIOrmsa) u UMLS
(Unified Medical Language System - cemaHTHYecKasd ceTb CHCTEMBI YHH(PHIMPOBAHHOIO
MemuiprHckoro fI3eika). Takke TNOSBISFOTCS OOIIHMpHBIE OOIeleleBble OHTONOIHH. Tak,
nporpamma OOH mo paseururo (United Nations Development Program) u  KoMImaHHS
Dun&Bradstreet oOpemmmHmm  ycmmng mia  pa3paboTkn  oHTonormH UNSPSC, koropas
IIPeJOCTABISET TEPMHHOJIOTHIO TOBAPOB H YCIIVT (WWW.UNSPSC.OIg).

IIpuK/IaaHas OHTOJIOT HA

HasHaueHne TakOH OHTOJIOTHH B TOM, 4YTOOBI OITHCAaTh KOHIIEITYAIbHVIO MOJIEND
KOHKPETHOH 3aJlaud IIH TIPHIOKEHHSA. IIpHKIagHBIE OHTOIOIMH OIMCHIBAIOT KOHIIEIITHL,
KOTOPEIE 3aBHCAT KaK OT OHTOIOIHH 3aJa4, TaK M OT OHTOJIOTHH IPEAMETHOH OOIACTH.
[IprmepoM MOXKET CIYAHTh OHTOJIOIHMS IS aBTOMOOHMIIEH, CTPOMTEINBLHBEIX MaTEpPHaJIOB,
BRIYHCIHTEILHOH TeXHHKH. TakHWe OHTOIIOTHH cOJiepXaT HaHOOlIee  CIEI[H(PHIHYIO
nHpopmanpro, . [pryeppr:  oxronormm npoektoB TOVE, Plinius. TOVE (Toronto Virtual

Enterpns%}ﬁlﬂ%!ﬂt@@ijtp@%mﬁ&ﬂ CO3/[aHH e MOJEIH JaHHBIX, KOTOpas JOIKHA:

aT O HH e TR UL STRLIARLN]

_ - "O0ECIIEUNTh OOMIVIO TEPMITHOTIOTHEO JUIS ITPEAMETHOH OOIIaCTH, NMPHIOKEHHS KOTOPOIL
Mt:rryr COBMECTHO HCTIONB30BATHCSL H TIOHHMATBCS KaKBIM YY4aCTHHKOM OOIT[EHH,

ITenad: ¢ 19.08. 2027 no 19.08_ 2023
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- IaTh TOYHOE H IT0 BO3MOJKHOCTH HEIIPOTHBOPEYHBOE OITPEJIelIeHHe 3HaYeHHSI KaKIoro
TEPMHHA HA OCHOBE JIOTHKH IIEPBOI0 IOPSIKA,

- o0eclieynTs 3aJjaHHe CEMAHTHKH C TIOMOIIBI0 MHOMXKECTBA aKCHOM, KOTOpPBIE
ABTOMATHYECKH ITO3BOJISIOT IIOJIYYATh OTBET HAa MHOKECTBO BOIIPOCOB O ITPEAMETHOH OOJIaCTH.

TOVE npomxHO oOecneunTs IIOCTPOEHHE MHTETPHPOBAHHOH MOJAEIH HEKOTOPOH
IIPEAMETHOH OO0JIaCTH, COCTOSINEH H3 CIEAVIOIMX OHTOJIOTHH: OIIEpalHi, COCTOSHHH H
BPEMEHH, OpraHH3aIHH, PECYPCOB, IIPOAYKTOB, CEPBHCA, ITPOH3BOCTBA, IIEHEI, KOIIMYECTBRA.

Plinus. Llempro mmpoekTa SBIISIETCS IIOJIYAaBTOMATHUECKOE 13@71eueHiie 3HaH1l N3 TEKCTOB
Ha €CTECTBEHHOM S3BIKE, B YACTHOCTH, JINTEPATYPhl 0 MEXAHHYECKHX CBOHCTBAX KepaMIYeCKHX
MaTepHalIoB. TaK KaK TEKCThI OXBATHIBAIOT IMHPOKHIT JHAIIa30H MTOHATHIL, TPeOyeTCca MHOXKECTBO
HHTETPHPOBAHHBLIX OHTOIOTHH JUIS OXBaTa TAKHX ITOHSTHH, KaK KepaMHYeCKHE MaTepHAalIbl H HX
CBOMCTBA, CIIOCOOBI HX OOpabOTKH, pa3IHuHbIe Je(eKThl MaTepHalIOB, HAaIIpHMep, TaKHe Kak
TPEIMHBI H IIOPEl. OHTOIOTHS OIPEAEIISeT S3BIK, IIPH IIOMOINMH KOTOPOI'O BBIPAXKAETCH
CEMAHTHYECKAas YacTh CIIOBapsL.

Kiaaccupukanmus OHT0JIOTHH 110 COAePKHMOMY

CyilHocTh, CoOBITHA,
[lpocTpaHcTBO, Bpems...

ObLwue
OHTONOrMK

O CocTaBneHne pacnucaHum,
HTOJNOTUA onpepeneHine Ueneu,
3apad Knaccudgukayms

M MHoxecTBa NpeaMeToB. ckanbnenm,
PEOMETHDRIE cKaHepbl
OHTOJTOTMW

Puc. 2.5. KnaccuHkaIlpsa OHTOJIOTHI II0 COAEPKHMOMY

JlanHas KimaccH(HKAIHI OYeHb ITOX0Ka Ha ITPeJbIAYIYIO, HO 3/IeCh aKI[eHT CMEIaeTcs
Ha pealbHOe COIEPKIMOE OHTOIIOIHH, a HE Ha aOCTPaKTHYVIO IIENb, IIPECTIEAYEMYIO aBTOPaMH.

Obuque oHmMOO0ZUN OIMCBIBAIOT HaHOoNIee OOINMHe KOHIIENTHI (IIPOCTPAaHCTBO, BPEMS,
MaTepHs, 0OBEKT, COOBITHE, JEHCTBHE H T.J.), KOTOpPEIe HE3aBHCHMEI OT KOHKPETHOH ITPOOIeMBI
HIHM 00NacTH. B 3Ty KaTerOopHIO ITOITAat0T H OHTOJIOIHH ITPEACTaBIIEHH S, H OHTOJIOTHH BEPXHETO
YPOBHSL

Onmonocus, OpPUEHMUPOSAHHAA HA 3adayy - 3T0 OHTOIOTHS, HCIIOIb3yeEMast
KOHKPETHOH ITPHKIIAAHOH IIPOrPpaMMOH M coAeprKallas TEPMHHBI, KOTOPBIE HCIIOIB3YIOTCS IIPH
pazpaborke 10, BRIMOIHSIOMIETO KOHKPETHYIO 3a4ady. OHa OTpakaeT CIeLH(PHKY IIPHI0KEHHS,
HO MOXET TakKKe CcoJepKaTh HEeKOTOphle OOIMHE TEPMHHEI (HAIlpHMEp, B TI'papHYeCKOM
perakTope OYAYT H CIleliH(pHUecKHe TEPMHHEI - ITaJIHTPa, THII 3aJIMBKH, HAJIOXKEHHE CJIOEB H T.].,
H OOmMeE - COXPaHNTh H 3arpy3uTh (Qaiul). 3aJayd, KOTOPBIM MOKET OBITh ITOCBSIIEHA
OHTOIIOTHS, MOI'YT OBITH CaMBIMH Pa3HOOOpa3HBIMHI. COCTaBJIEHHS PacCITICaHNS, OIpPelclIcHIe
I[ene, JHarHOCTHKa, INpojaka, paspaborka IIO, mocTpoeHHe KinacCH(HKaAIMH. [IpH sToM
oHmono2us 3a0ayil UCIIONB3YET CIIEI[HAIIN3AI[HI0 TEPMHHOB, IPEJCTABIEHHBIX B OHTONIOIHSX
BEPXHETO YPOBHA (06uLIX OHNMONO21IAX).

Ilpeomemnan onmonocuna (WIN OHMONO2US HNpeOMenioé ) OIHCBIBAET PeallbHEIE

MpeIMETRL YUACTBYIOTIIE B KaKOH-THOO JIeITeIbHOCTH (IIPOH3BOACTBE). HammpHmMmep, 3TO MOKeT

. OBITH -OHTOHORHSL BCEX ,MacTeH (K, KOMIIOHEHTOB CaMOJIETOR OIpejielleHHOH MapkH (Boemg) u
engBeEHIs 00 X T OCTaBIIKAX, XapaKTepHCTHKAX, cIioco0e COeJHHEHHS APYT C IPYTOM H T.IT.
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OHTOJIOTHH /A 00padOTKH TEeKCTOB HA eCTeCTBEHHOM s3bIke. Jlekcmueckne
OHTO0JIOTHH

Jlnsg Toro 4yroOBl IMPHMEHHTH OHTOJIOTHIO JJIS aBTOMAaTHYECKOH O0OpalOTKH TEKCTOB, B
YACTHOCTH, JJIS PelleHH s 3aJa4y HH()OpMaIlHOHHOIO IIOHCKA, HeOOXOIHMO ITOHSITHSIM OHTOIIOTHH
COITOCTABHTh HAaOOp S3BIKOBBIX BBIpAKEHHH (CIIOB H CIOBOCOYETAHHI), KOTOPBIMH ITOHSTHS
MOTI'YT BBIPAKAThCS B TEKCTE.

IIporieaypa cormocTaBineHHs ITOHSATHI OHTOIOTHH H S3BIKOBBIX BBEIPAKEHHH MOXKET OBITH
OCVIIECTBIIEHA PA3THYHBIMH CIIOCOOAMI.

Bo-niepBeIX, OHTOIOrHS MOXeT OBITH CHelaHa 3apaHee, IIYIEM JIOTHYECKOH
KIacCH(PHKAITHH, a 3aTeM K ee 3JIeMeHTaM MOTYT OBITh ITPHITHCAHBI S3BIKOBBIE eQHHHIIBI. TakK,
HarpuMep, Jlyr Jlenat (Doug Lenat), pyKOBOIHTENb H3BECTHOI'O IIpoeKTa B 0ONAacTH
IpeJcTaBlIeHHsI 3HaHHH Cyc, B paMKaxX KOTOPOro IIpeAronaranochk (popMalIH30BaTh 3HAHHS
3PaBOr0 CMBICTIA (COMIMNON Sense) H HCITOIb30BaTh HX, B YaCTHOCTH, JJIsI 00pabOoTKH TeKCTOB Ha
€CTECTBEHHOM S3BIKE, CUHTAET, YTO YYET 3HAYEHHH CIIOB MOXKET TOIBKO 3arryrarh ("words are
often red herrings"), YTO 3HAaYeHHSI CJIOB JElAT MHP HeOJHO3HAYHO, a IITHHHH JeIeHHT
TIPOHCXOJSAT M3 CaMbIX Pa3IIHYHBIX IIPHYHH: HCTOPHYECKHX, (PH3HOIOTHYECKHX H T.II.

IIpemmaraercs co3gaBarsk OHTOJIOTHIO ITYTEM JIOTHUYECKOI'O aHalIH3a, "cBepXy-BHH3". IIpH
ATOM HMeHa BBOJHMEBIX ITOHSATHH (JKellaTelIbHO) JOIKHBEI OTpakaTh T€ IIPH3HAKH, KOTOPBIE
3aJI0KEHBI B OCHOBY JelleHHSA. B pesyinbrare IMOIYYArOTCS HMMEHaA ITOHSTHH JOCTATOYHO
IPOMO3JKHE, HEeCTECTBEHHBIE, C HHMH TPYAHO OIEepPHPOBaTh KakK pa3paboTyHKaM, TaK H
BO3MOJKHBIM IT10TIb30BATENISM.

JIpyrag mpolOineMa TakKoro ITOAXO[a: IIPHITHCBIBAS SI3BIKOBBIE BERIPAKEHHS JIOTHYECKH
OOOCHOBAaHHONH CHCTeMe IIOHSITHI, MBI IIOIYYaeM, YTO OJHO H TO JKE€ CIIOBO MOJKET
COOTBETCTBOBATh CIHMINKOM OOIBIIIOMY KOIHYECTBY TakKMX 'TPAaBWIbHBIX' TIOHSTHH B
3aBHCHMOCTH OT KOHTEKCTa, a 3HAUYHT, BOZHHKACT H3JIHINHIS MHOIO3HAYHOCTh JIEKCHYECKOH
& I HHIIBI.

Kpome ToOro, torjga kak HeOOJIBIIE OHTOJIOTHH MOI'YT OBITH ITOCTPOEHEI METOHOM
CBEpPXY-BHHM3, pa3padorka IOAPOOHBIX OHTOIOIHMH IS pealbHBIX IPHJIOKEHHH - 3ajaya
HeTpHBHAJIbHASI. bolee TOro, BO MHOIHMX IIPEAMETHBIX OONMacTSX 3HaHHe, HYXKHOE I
PAaCIIPOCTPAaHEHHS H HHTErpPalH, COMAEPKHTCS B OCHOBHOM B TeKcTaxX. M3-3a BHYTpPeHHHX
CBOICTB YEIIOBEYECKOr0O S3bIKAa HEITPOCTOH 3aJaueil SBIISETCS CBA3aTh 3HAHHSL, COJEpIKalllHeCs B
TEKCTaX, C OHTOIOIHAMH, Aake eclH Obl ObIja ITOCTPOeHa IMOAPOOHAS OHTOJIOTHS IIPeAMETHOMH
00J1acTH.

HexoTopsle HcenegoBaTeIN, TaKHeE KaK H3BECTHBI OpHTAHCKII JIHHTBHCT ﬁﬂp}ﬂ{ Buikc,
CUHMTAIOT, YTO "HECMOTPSA Ha TO, YTO BCE aBTOPBI CTATEH IIO OHTOJIOTHSAM ITOAYEPKHBAIOT, YTO
IIOHATHS SBJIIIOTCS  KHPIMYHKAMH JIFOOOH OHTOIOIHH, MBI MAHHITYJIHPYEM ITOHSTHSIMH
ITOCPEZCTBOM CJIOB. BO BCeX OHTONMOIHSX, KOTOPBIE M3BECTHBI, CIIOBA HCIIONB3YIOTCS IJIS TOIO,
YTOOKI ITPEACTARIIITh IMOHATHSA. (ClIedOBaTeIbHO, TO MHOKECTBO SABICHHI B MHPE, KOTOPEIE HE
BepOaIH30BaHbl, HE MOIYT OBITH CMOZAEIHPOBaHBI. MBI MOJXKEM OIMCAaTh 3TO SBJIEHHE Kak
OHTONIOTHYECKYIO THIIOTe3y Cermpa-Yopda, TO ecTh TO, YTO He OITHMCHIBAeTCS CIOBaMH, He
MOJKET OBITH OTPAaKEHO B OHTOJIOTHH: " .

BTopoe HarmpapieHHe, KOTOpoe OOBIYHO OOCYKOAETCSI, - 5T0 VYCTAHOBIIEHHE
COOTBETCTBHH MEKIY HepapXHIeCKHMH JIEKCHUEeCKHMH pecypcaMH THITa WordNet H HekoTopoii
oHTtosnorueit. WordNet-pecypchl OITHCHIBAIOT JIeKCHYECKHEe OTHOIIEHHST MeXTy 3HaYeHHSIMH
CIIOB, IIPEJCTABIEHHBIE B BHJIE OTACIbLHBIX EIHHHI[ B HEPAPXHYECKOH CETH - CUHCemoeE.
OTHOIIIEHHSI MEXKAY JeKCHUYECKHNMH €IHHHI[AMH B 3HAUHTEIBRHOH MEpe OTPa’kKaroT OTHOILEHHS
OOBEKTOB BHEIIHETO MHpPA, ITOATOMY TaKHE PECYPCHl YACTO PacCMATPHBAIOTCSA KaK OCOOBIH BH/]
OHTOJIOTHH - ekctyeckiie WIH JAH26UCIIIYeCKIle OHNION02LIL.

FQ%HQ%IGTHKG}”{ JIMHTBHCTHYECKHX OHTOJIOTHH SBIISIETCSI TO, YTO OHH

Ceprud FEPH B3 aHbI Ko skaserrav /EYarecomed to the semantics") SI3pIKOBBIX BRIPaKeHHH (CIIOB, HMEHHBIX
ey WO Y T B¢ iueckile  OHTONOIMH OXBATHIBAIOT OONBIIHHCTBO CIIOB S3BIKA H

OJHOBPEMCEHHO HMCIOT OHTOJIOIHYCECKYIO CTPYKITYPY., ITPOABIIAIOOIYVIOCA B OTHOIIICHHAX MCEILY
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ITOHATHSIMH. []03TOMY IIMHTBHCTHYECKHE OHTOIIOTMH MOI'YT PacCMaTpPHBAThCSI KaK OCOOBIH BHI
JIEKCHYeCKOH 0a3hl JaHHBIX H OCOOBIH THIT OHTOJIOIHH.

JIMHIBHCTHYECKHE OHTOJIOIHH OTJIHYAKOTCS OT (POPMAlIbHBIX OHTOIIOTHH IIO CTEIleHH
¢opmanmmzanni. IlosTomMy IIpemIonaraercs, 4YTO pa3pabOTUHKH TaKOro PoOJa PecypcoB
paspadaThEIBAIOT HEPAPXHIO JIEKCHYECKHX 3HAUYEHHI €CTECTBEHHOI O S3bIKa, a JIJI O0IIee CTPOroro
OIIMCAaHHS 3HAHHH O MHpPEe HeOoOXOMHUMO COIIOCTABHTh TaKHE PECYPCHl € KaKHMH-IIOO
() OpMAITbHBIMH OHT OJIOTHLSIMH.

Tak, cojepKaHHEM OIHOI'O M3 ITPOEKTOB SBIISETCS YCTAaHOBIEHHE OTHOIIEHHH MEXKIY
WordNet 1 EuroWordNet, ¢ oHOI cTOpoHEI, H (popMaabHOH oHTOiIoruel SUMO - Standardized
Upper Merged Ontology - ¢ gpyrori. [IpoeKT cOCTOHT B TOM, YTOOBI YCTaHOBUTEL COOTBETCTBHE
MexkIYy cHHceTaMH WordNet H ITOHATHSAMH OHTOIIOTHH, IIPH KOTOPOM KasKIblii cHHceT WordNet
THOO HAIIPSIMYIO COITOCTABISETCS C IIOHSATHEM OHTOIIOTHH, ITHOO SBJISIETCS THIIOHHMOM JUIS
HEKOTOPOTr'0 IMOHSTHS HIIH 3K3eMIUISPOM (3IIeEMeHTOM) ITOHSATHS OHTOJIOTHH.

Y4YacTHHKH Apyroro rpoekra - OntoWordNet - CUHTAOT, YTO HEJAOCTATOYHO ITPOBECTH
dopmanmpHyIO CKIeHKY pecypca Turmla WordNet m QopManbHOH OHTOIOTHH: HeoOXOaHMa
3HAUUTEIIbHAS PECTPYKTYPH3AIMSI HCXOJHOI0 JIEKCHYECKOrO pecypca. AHanmoruyHas padora
IIPOBOAUTCA U B IpoekTe Cyc.

Tperuni IIyTh - IIOIBITAaThCSA PpaszpadoraTh E€AHHBIH PECYpPC, B KOTOPOM OBUIH ORI
cOalTaHCHPOBAaHBEI 00€ 4YacCTH. CHCTEMA IIOHSTHH M CHCTEMA JIEKCHUECKHX 3HAYEHHH, - YTO
3aKIIOYAETCSI B Pa3yMHOM paszJelIeHHH 53THX €IHHHI[ B CO3JaBacMOM PeCYpPCe H aKKypaTHOM
OIMCAaHMH WX B3aMMOCBSA3eH. lIOIBITKAa Takoro IIOAXOJAa PEealM3yeTcs B  OHTOIOIHSIX
MikroKosmos 1 OntoSem.

IlocTanoBKa 3aJa4i K NpaKTHYecKoil padore 4

1. U3yuuTh mpeaiiaraeMbeIl TEOPETHYECKHH MaTepHall.

2. IlocTpOHUTh BPEMEHHVIO H CETEBYIO JHArPaMMEI IS BEIOPAaHHOTO IPOEKTA.

3. [locTpouTh IHarpaMMy pacrpeieIcHH I YYACTHHKOB I'PYIIIBI IO 3TaraM.

2. llocTpoHTh CEMAHTHYECKYIO MOJENh TIPEACTABIIEHHSA JaHHBIX, IIPEACTAaBHUTL H
0O0OCHOBATh PE3VYIILTAThI MOAEIIHPOBAHH L.

3. [locTpouTh OTYET, BKIIFOYAFOIIMH MOJIEND JJAHHBIX H €€ OITHCaHHE. | IpeacTaBUTh OTYET
I10 MPAKTHYECKOH padoTe I 3aIlHTHI.

BapunaHTtbl HHANBHAYAJILHBIX 33JaHHH

B COOTBETCTBHHM C YKa3aHHOH IIPpeIMETHOH OONacThI0 M KIaccoM paszpadaThBacMOH
HH()OPMAIITHOHHOH CHCTEMEI IIOCTPOHTh CEMAHTHYECKYI) MOJEIb ITPeJCTaBIECHHS JaHHBIX,
ITPEACTABHTL H OOOCHOBATH PE3YIILTATHI MOAEIIHPOBAHH AL

Tabmira 4.4 — UuqBHayanbHEIE 3a1aHIS

No I IpeaMeTHass 06IacThb Kmacc UC

| Crian MRP

2 IIpOH3BOJACTBEHHOE IPEMIPHSITHE ERP

3 ToproBoe peIIpHATHE CRM

2 Toprosoe mpeaIpusarme SCM

5 Toproeoe mpeaIpusarme B2C

6 Ilopran B2B

7 CTPOHTENLHOE MPEMIIPHITHE HC yyera

8 Briciiee yueGHOe 3aBe/icHHE M C ympaBieHHS

9 HMudpact a TIPeITPHATHS CIIITP

10 Amlﬁm”%pmypa ITPEITPUATHA DKCIIepTHASA CHCTEMA
Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
Bnageneu:  lWe6ayxosa TaTbsHa AnekcaHapoBHa
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C oJepPRaHHE OTYIETA

[To BeIMOIMHEHHOH paboTe cocTaBiIETCSA OTYeT. OTYEeT BBINOIHSETCS B SIIEKTPOHHOM
BHJIe. [10 BEITOIMHEHHOMY OTYETY IIPOBOJHUTCS 3aIIHTa ITPAKTHYECKOM PaOOTHI.

OT4yeT II0 MpPaKTHYeCKOH padoTe JOIKEH COCTOATh H3 CIEAVIOIHMX CTPYKTYPHBIX
BJIEMEHTOB:

- THTYIILHBIN JICT,

- BBOJHAS 4YacTh. KpaTKOe OIMCaHHe Ilelell nmpoekTa. BBOOHAas 4yacTh oT4YeTa JOJIKHA
BKIIFOYATh ITYHKTBHI:  YCIOBHE 3aJadyH, IIOPSAOK BBIIIOJHEHHS, IIPOrpaMMHO-aIdlapaTHBIE
CPEACTBA, HCITOIb3YEMBIE ITPH BBIITOJIHEHHH PaOOTHL.

- OCHOBHAS YaCTh: OIFCAHHE CEMAaHTHYECKOH MOJEIIH IIPEACTABICHN I JaHHBIX

- 3aKIIFOYeHHe (BBIBOJIBI);

- CITHCOK HCITOJIb30BAaHHOH JIHTEPATYPHI.

3arura or4era IT0 IIpaKTHYeCKOH paboTe 3aKIoYaeTcs B IpedbIBIIEHHH ITPeIOaBaTe o
IIOJTYYEHHBIX Pe3yIbTaTOB B BHE (pailla M JeMOHCTPAIHH ITOIIY4eHHBIX HABBIKOB ITIPH OTBETAX
Ha BOITPOCHI ITperoJaBaTeIsl.

Ko HTPOJIbHbIE BOIIPOCHI

1. VrpasneHne KauecTBOM ITPOIPaMMHOIO IIPOXYKTA.

2. IIporiecc rmmmanmpoBanHus cosgaHnsg 110.

3. KOHTpOJIBHEIE OTMETKH HTAIlOB PadoT.

4. JlnarpaMMBeI IIPOIECCOB H BPEMEHHEBIE JHATPAMMEI.

5. BpeMeHHEIE U CETERBIE JHATrPAMMEI.

0. PacripesienieHie HCIIOIHHUTENEH I10 ATallaM

7. THIIBI PHCKOB, KOTOPBIE MOT'YT OKa3aTh BIIMSHHE Ha JAHHBIH ITPOEKT
8. CxeMa ITporecca yIpaBiIeHHS PHCKAMH

9. PesyibTarel aHann3a pHCKOB

IIpakTryeckas padora 5. HHgpacTpyKTYpa NPpoeKTHPOBAHHA HHHOBAIHOHHBIX
HH/KEHEPHBIX pelIeHHH

Ileab padorbl M3yueHHe cTparerm ITPOSKTHPOBAHHS HHHOBAI[HOHHBIX HHIKEHEPHBIX
pelneHHi. [lomyyeHHe HABBIKOB I10 IIPHMEHEHHEO HH(PPacTPYKTYPhI pa3paboTKH ITPOEKTa.

IIpaktrueckas  pabora  HalpaBlI€éHa  Ha  O3HAKOMIEHHE  C OCHOBHBIMH
HH(PaCTPYKTYPHEIMH PEIeHHSIMH, ITOJIydeHHEe HABBHIKOB ITO IIPHMEHEHHIO HH(PacTPYKT YPHBIX
PEIEHHH IIPH ITOCTPOEHHH MOJEIN ITPOEKTA. .

TpeGoBaHHA K pe3VyIIbTaTaM BEITIOIIHEHHS ITPAKTHUYECKONH PabOTHI:

[TocTpOUTE MOJIEII IIPOEKTa, BKIFOUAOIYIO:

- HH(PaCTPYKTYPHOE PellleHHe HHKEHEePHOI 0 IIPOeKTa,

- OIIpeJeleHHE COCTaRa HH(PPACTPYKT YPhI IIPOeKTHPOBAHH S HHKEHEPHOIO PEIIeHH S,

- pa3paboTKy cTpaTelHH BHeAPEHH:I HHPPaCTPYKTYPHEIX PeIlIeHHId.

OcCHOBBI TeopHH

PelakTopbl OHT 0JIOIHH

[Ipn co3manyy OHTOJOIHH (KaKk H IIPH IIPOEKTHPOBAaHHH ITPOrPaMMHOI0 oOecIleYeHHS
HIIM HallHCAaHHH SJIEKTPOHHOIO JOKYMEHTa) I[elIecoo0pa3sHO IIONMb30BAThCS  ITOMXOISIIHMHI
HHCTPYMEHTAMH. byeM Ha3bIBaTh HHCTPYMEHTAIIBHBIE npocpaMMHble cpedcmeéd, CO3JaHHBIE
CIIEIHAJIbHO IS IIPOSKTHPOBAaHHS, PeJaKTHPOBAHHS H aHalH3a OHTOJIOTHI, PpeaaKTOpaMH
OHTOJIOT'HI.

OCHOBHAaA HK TOO0r0 pPeJaKTopa OHTOJIOIHH COCTOHMT B IIOJJIEPIKKEe IIpoIlecca

NOKYMEHT MOAMUCAH
(popmanGAaHOHAGAHOMNAELIBPEICTABIIEHHH OHTOJIOTHH KaK cheyugixatiyi (TOYHOIO H ITOJIHOTO

CepTud (FFIH IR 9E)| SE9ABEBO52205E7BAS00060000043E

Bnaneneu: mcﬁﬁx a TatesHa AnekcaHnpoBHa — "
OJIIBIITHHCTBC BEGEM COBPEMCHHEIC PCAAKTOPBI OHTOIIOITIH ITPEAOCTABIIAIOT CPCACTBA

kooupoearus " (B cMbIcie "ommcaHnusg") (popManbHOH MOJEIIH B TOM HIIH HHOM BHJle. HeKoTophle
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Ial0T JOIONHHUTEIbHBIE BO3MOKHOCTH TIIO0 aHAM3y OHTOJIOTHH, HCIIONB3VIOT MEXAaHH3M
JIOTHMYECKOI'0 BEIBOJIA.

B sron wactu OyAyT ONHCAaHBI HanOojlee OOINHe XapaKTePHCTHKH PETaKTOPOB H
ITPOBEJIEH MX CPaBHUTEIBHBIN axnani3. 1104poOHO paccMaTpHBaeTC s pegakTop Protege.

[TogmepxmmBaeMble pegaKTOPOM (POPMAIH3MBI H ()OPMATHI IIPEACTABIICHHS

[log ghopmanuzmom TIOHHMAETCS TEOPETHUECKHH OasHC, JIEKAIIMI B OCHOBE CIIOcO0a
IIpeICTaBIEHHS OHTOJIOTHYeCKHX 3HAaHHH. [IpnmepamMi ()opMamH3MOB MOTYT CIYKHThH JIOTHKA
npeaukaroB (First Order Logic - FOL), deckpunmuenas nocuxa, gpeiimoevie mooenu (Frames),
KOHIIENTYaJIbHbIe I'padpl H T.1. DopMaIM3M, HCIIOIb3YEMBIH PeJaKTOPOM, MOKET HE TOIBKO
CYIIIECTBEHHO BJIHATh Ha BHYIPEHHHE CTPYKTYPHl JaHHBIX, HO H OIpPeJelIarh QopMat
IIpeICTaBIEHHS HIIH JIa’ke IT0JIb30BaTellbCKHI HHTepdeHc.

Dopmam TIPeACTABIIEHHS OHTOIOIMH 3aJacT BHJI XPaHEHHS H CIIoco0 Iiepefadu
OHTOIOTHYECKHX oImcaHmii. [log ¢opmaTaMH ITOApPa3yMeBarOTCSA SI3BIKH IIPeCTaBICHHS
oHronorui: RDF, OWL, KIF, SCL.

TaxmM o6pa3oM, HeKoTopasd (popMaIbHasS MOJeIb ITpeJcTaBiaeTcd B (popmammizMe FOL u
MOJKeT OBITh BEIPpaKeHa cpefcTBaMH s3hIKa KIF.

PerakTOpbl OHTOIIOTHIT OOBIYHO ITOAAEePAKHBAIOT Pa00Ty ¢ HeCKOIBKHMH (popMalrH3MaMH
H (opMaTaMH IpeAcTaBIIeHH, HO YacTO TOJILKO OZHH (hOpMaH3M SBIsSeTcS "poaHeM” (native)
TSI JaHHOI O PedaKTopa.

(DYHKIOHATILHOCTE PeJaKTopa OHTOJIOTHI

BaxHOH XapaKTepHCTHKOH SBIISETCS (PYHKIIHOHATILHOCTh pelaKTopa, T.€. MHOKECTBO
CLIEHAPHEB EI'0 HCIIOIb30BAHH L.

BazoBbIi HAOOp (pyHKIHIT 0OeCIIeUHBaET:

PaboTy ¢ OMHHM IIH O0Jee MPOEKTaMH:

COXpaHeHHe ITPoeKTa B HYKHOM (popMaH3Me H (popMaTe (3KCIIOPT);

OTKPBITHE ITPOEKTAa,

HMIIOPT H3 BHEIIHET O (pOpMara;

pellaKTHPOBaHHE METaJ[aHHBIX ITpoeKTa (B IMHPOKOM CMEBICIE. OT HACTPOHKH (OpM
pPeIaKTHPOBAHH S H ITPeACTaBIeHH JaHHBIX 0 IMOIIEPKKH BEPCHH ITPOEKTA);

pedaKTHpPOBAaHHE OHTOJIOTHH. HaGop BO3MOXKHBIX JEHCTBHH OOBIYHO BKIIIOYAET
CO3JaHIe, PeAaKTHPOBAHIE, YIAJIEHHE ITOHSTHII, OTHOIIEHII, aKCHOM H ITPOYHX CTPYKTYPHBIX
3JIEMEHTOB OHTOJIOTHH, PEJAKTHPOBAHHE TaKC OHOMHH.

K JOImOMHHUTEIBHEIM BO3MOKHOCTSIM PEIAKTOPOB OTHOCST ITOAAEPKKY SI3BIKA 3aIIPOCOB
(17151 TIOMCKa HEeTPHBHAIBHBIX YTBEPIKIESHHI ), aHAIH3 IIEIIOCTHOCTH, HCITOIb30BaHHE MeXaHH3Ma
JIOTMYECKOr'0 BBEIBOJIA, TMOIIEPKKY MHOTOIIOJIb30BATEIILCKOIO PEXHMA, TTOAAEPKKY VIAIIEHHOTO
nocTyIa uyepes MHTepHeT.

CII0KHBIE HHCTPYMEHTAIBHEBIE CPEACTBA

OTH CpelcTBa HYXKHBI IS TOro, 4roObl He TOIBKO BBOIHTE M PeIaKTHPOBAThH
OHTOIOTHYECKYI0 HH(POPMAIIHIO, HO H aHAIH3HPOBAaTh €€, BBINTOIHSI THITHYHBIE OIepal[HH Ha]
OHTOIIOTHSIMH,, HAITPHMED:

évipasHuearue (alignment) OHTOIIOTHH - YCTAaHOBKA Pa3lIMYHOIO BHJA COOTBETCTBHI
MEXKIY ABYMS OHTOIOTHSAMH JUIS TOrO, YTOOBI OHH MOITIH HCIIOIb30BaTh HH(]OPMAIHIO IPYT
ApyTa,

omoodpaxcernue (Iapping) oAHOH OHTOIOTHH Ha APYIVIO - HaXOXKJIeHHe CeMaHTHYeCKHX
CBA3EH MeKIY IOAOOHBIMH 3IIeMeHTaMH Pa3HbIX OHTOIOT M,

o0veduHeHue (Merging) OHTOIOTHH - OIlepal[Hs, KOTopas II0 JABYM OHTOIOTHSIM
reHepHPYeT TPEThI0, 00be THHSIOIIYIO HH() OPMAIIHIO H3 IIEPBHIX JBYX.

OCHOBHBIE PENAKTOPBI OHT OO HI

OpEHEHan nonmcsio

Ceprucpukar:  2C0KPONS COOTPBEHBIOPEIANEOPA OHTOIIOTHIT, 3Ta CHCTEMA COIEPKHT:
sraneneu: HeCRa R BT KON TOHERT " Webster, ITpeiHa3HAYEHHBII 1 OIPeAeeHNS KOHLIEIITOB,
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cepBep, oOecITeuMBarOMIMII MOCTYII K oHTomormsM Ontolingua mo mporokonry OKBC
(Open Knowledge Base Connectivity);

Chimaera - HHCTpYMEHTApHH IS aHAJIH3a H 00ObeIHHEHHS OHTOIOTHI.

Protege

370 CcBOOOIHO pacmpocTpaHiaceMas Java-IiporpaMma, IpeaHasHaYeHHas U1 IIOCTPOEHUA
(co3maHHS, peJaKTHPOBAHHS H IIPOCMOTPa) OHTOIOIHH TOH HIH HHOH IPHKIIATHOH OOJIACTH.
OHa BKIIIOYAeT PeJaKTOp OHTOIOIHH, ITO3BONSIOIIHH ITPOEKTHPOBATh OHTOJIOTHH, Pa3sBOpadHBas
HEPAPXHYECKYIO CTPYKTYPY aOCTPaKTHBIX H KOHKPETHBIX KIIAaccoB M ClIOTOB. Ha oOcCHOBe
c()OpMHPOBAHHOH OHTOJIOTHH Protege 1mo3BoisieT reHepHpoBaTh (POPMEI ITOTYYEHHS 3HAHHH IS
BBEJICHHS 3K3eMIUISPOB KIIaCCOB M ITOJKIIACCOB.

JIaHHBI HMHCTPYMEHT IIOQAEPKHUBAET HMCIIOINB30BaHHE S3bIka OWL M II03BOISET
reHepupoBate HTML-IOKyMeHTBI, OTOOpaKarllHe CTPYKTYPY OHTOIOTHH. IIOCKOIBKY OH
HCITONIb3YeT (PpelMOBYIO Modens npeocmaenenusn snanuii OKBC, 3To IM03BONSeT afanTHPOBAThH
€ro M IS PENaKTHPOBAHMS MOIEIEN IMPEeAMETHBIX OOIIAacCTEN, ITPEACTAaRIEHHRIX He B OWL, a B
apyrux ¢opmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDES u 1.11.). Ilogpo6Hee 06
3TOM pelaKTope OVAET pacCKa3aHOo Jajiee B 3TOH JIEKI[HH.

DOE

DOE (Differential Ontology Editor) - TIpOCTOH PeAaKTOp, KOTOPBIH ITO3BOIISET
IIOJIB30BATEII0 CO3J[aBaTh OHTOIOIHH. IIpolecc crenm@HKaIH OHTOIOIHH COCTOHT H3 TPEX
3TaIloB.

Ha 1iepBoM 5tare Imonb30BaTelbh CTPOHT TAKCOHOMHIO ITOHSTHII H OTHOIIEHWH, SBHEIM
o0pa3zoM O4YepyHBas MO3HITHIO KaKIOro 3JIeMeHTa (IOHATHE) B HEpapXHH. 3aTeM II0IIb30BaTENb
yKa3bIBA€T, B YEM CIIEI[H(HKA ITOHATHS OTHOCHTEIILHO ero "poAHuTEeNd", H B YeM 3TO ITOHSITHE
ITOA00HO HIIM OTJIMYHO OT €ro "OparkeB". l1I0Mbp30BaTENL MOXKET TaKKe ITPHOABHTE CHHOHIMEBI H
SHIMMKIIONEMYECKOE OIPEAETIEHHE Ha HECKOIBKNX SI3bIKaX JJIS BCEX TTOHSTHI.

Ha Bropom »rare JBe TaKCOHOMHH PacCMarpHBAIOTCA C PasHBIX TOYEK 3PEHHS.
[lomp30BaTes MOXKET PACIIHPHUTHP HX HOBBEIMH OOBEKTAaMH HIH JOOABHTHL OIpPaHHYEHHS Ha
00JIaCTH OTHOIIEHHH.

Ha TpeTreM 3Tare OHTOIOTHS MOKET OBITE IePEBE/IEHA Ha S3BIK ITPEICTABIICHIS 3HAHIH.

OntoEdit

OntoEdit - HHCTpYMEHTAJIbHOE CPEJCTBO, OOECIIEUHMBAIOILNEE ITPOCMOTP, IIPOBEPKY H
MOJH(PHKALIIO OHTONOTHH. OHO IOJJepKHBAaeT S3BIKH IIpeAcTaBiIeHHS oHTonormu OIL u
RDEFES, a Takke BHYTPEHHHH S3BIK IIpeAcTaBIeHUS 3HaHHH OXML, ocHoBaHHEIN Ha XML. Kak u
Protege, 5TO aBTOHOMHOE Java-TIpHIOKEHHE, HO €ro KOABI 3aKPHITEL. (CBOOOIHO
pacmpoctpaHsdeMas BepcHsa OntoEdit Free orpanmdena 50 xonmenramu, 50 oTHomIeHHSIMH H 50
3K3eMIUISIPaMH.

OilEd

Oi1lEd - aBTOHOMHBIH T'papHUYECKHH PEeJaKTOp OHTOJIOTHH, pa3paOOTaHHBIH B paMKax
npoekta On-To-Knowledge. OH cBoGomHO pacmpocTpaHIeTCca IO OOINeJOCTYITHOH JTHI[EH3HH
GPL. UHCTpyMeHT HCIIONb3yeT JUId NpeacTaBiieHHs oHTonorui s3eIK OIL. B O1lEd orcyrerByeT
IO JIEP/KKA SK3EMIUISIPOB KIIACCOB.

WebOnto

WebOnto nmpencraBimgeTr coboil Java-armmieT H pa3padoTaH 19 MPOCMOTpPa, CO3MaHHI H
PEMAKTHPOBAHMSA OHTOJOrHI. JIIIsI MOAEMPOBAHHSA OHTOJIOTHI OH HCITONB3VeT SI3bIKk OCML
(Operational Conceptual Modeling Language). [lomp30BaTei MOKET CO37aBaTh Pas3IIHYHBIE
CTPYKTYPEL, B TOM UYHCIIE KIIaCChl CO MHOXKECTBEHHEIM HAaCIeIOBaHHEM. IHCTpYMEHT HMEET PS
ITOIIE3HBIX OCOOEHHOCTEH. IMPOCMOTP OTHOINEHHI, KJIACCOB M ITPaBIJI, BO3MOKHA COBMECTHAas
padora HaJl OHTOIIOTHEN HECKOJIPKIX ITOJIb30BATEIEH.

ORE;-WebOBE cuio

war 2c0QDE-9(OnrologieabooDesigie Environment) B3aHMOJEHCTBYeT € IIOIb30BaTeIMH Ha

e R OHIIETITYATILHOM "YPOBHE. “06ecrieunBaeT MX HaGOpoM TaGIHI[ IS 3aIlONHEHHS (KOHIIENTOB,

aTpHOYTOB, OTHOMIEHHI ) H aBTOMaTHYeCKH T'eHepHPYeT Ko Ha sA3bikax LOOM, Ontolingua u F-
ICTRBUTENeH 1Oy B __:I __:__: 101 14 N __--_“- ]
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Logic. JlaHHBIOI HHCTPYMEHT IIONYYHI CBOE Pa3BHTHe B peJakTope oHTonormit WebODE,
KOTOPEIH HHTEIPHPYET Bee cepBHCHI ODE B eIHHYIO apXUTEKTYPY, COXPaHsIsI CBOH OHTOJIOTHH B

persIMOoHHON b/J.

IlocTanoBKa 3324l K NpaKTHYeCKoil padore 5

1. U3yuuTs IpeaiaracMeli TEOPETHYECKIH MaTepHal.

2. ITocTpouTts MOAEIL HH(PACTPYKT YPHI ITPOEKTA.

3. PazpaGoratp HH(]pacTpyKTypHOe peIleHHe JJI1 OpraHH3al[HH IIpolecca
ITPOEKTHPOBAHH.

4. Onucarh CTPAaTErHIO BHEAPEHNS HH(PPACTPYKTYPHBIX PEIICHHI.

5. llocTpoHTh OTYET, BKIIOYAION[HII OIMMCaHHe HH(PPACTPYKTYPHBIX PelIeHHH |
00OCHOBAHHE ATHX pelneHHH. [IpeacTaBUTh OTYET IO IMPaKTHYECKOH padoTe IS 3allHTEL

BapuaHT bl HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHHM C YKa3aHHOH IIpeAMEeTHOH OOJacThI0 M KiIaccoM paszpadaThIBacMOH
HH()OPMAIITHOHHOH CHCTEMBI OIPeJeIHTh HH(QPACTPYKTYPY JUIS OpraHH3al[HH IIpoIlecca
IIPOEKTHPOBAHUS CHCTEMBI, a TaKXKe pa3padoTaTh HHPPACTPYKTYPHOE PEINeHHE IS CHCTEMBI.
OOG0CHOBATEH BEIOOP TEXHOIOTHH IMIPOEKTHPOBAHI L.

Tabmna 5.6 — MHaQBHAYaIbHEIE 3aJaHH ST

No [IpeqMeTHasa obnacTh Kmnacc HMC

1 CKmaj MRP

2 [ IpOM3BOACTBEHHOE TIPEAIIPHATHE ERP

3 Toprosoe npeAnpHATHE CRM

= Toprosoe npeAnpHATHE SCM

5 Toproeoe nmpeaIpusarue B2C

6 IIopTan B2B

7 CTPOHTEIILHOE IIPEAIIPHATHE HC yuyera

8 Briciee yueOHOE 3aBeICHIE HC yrpasineHHs
9 HMH]pacTpykTypa MpearpHsaTH CIIIIP

10 | ArmaparHas HHQPacTPYKTypa IIPeIIpHsITH DKCIIEPTHAS CHCTEMA

C 0JEPARaAHHE OTYIETA

[To BeITONMHEHHOH padoTe cocTaBmgeTcsd OTYeT. OTYeT BBINNOMHSISTCS B SIEKTPOHHOM
BHJIe. 110 BRITIOJITHEHHOMY OTYETY IIPOBOJHTCS 3alTHTa ITIPaKTHYeCKOH paboTHI.

OTyeT IO IIpaKTHYeCKOH padoTe MOIKEH COCTOSTh H3 CIEAVIOIMHX CTPYKTYPHBIX
3JIEMEHTOB:

- THTYIILHBIN JIICT,

- BBOJIHAS YacTh. KPaTKOe OIMMCaHHe IleNeil MmpoekTa. BBogHag 4yacTh oTYeTa JOIDKHA
BKIIFOUAQTh ITYHKTBI:  YCJIOBHE 3aJadyH, IIOPSJOK BBIOIOTHEHHS, IIpOrpaMMHO-aIlIapaTHEIE
CpeJICTBa, HCIIOIb3yeMble ITPH BEITIOMHEHHH PaOOTHI.

- OCHOBHA 4acTh (OrcaHHe pabOoTHI).

- 3aKITFOYeHHE (BBIBOIBI);

- CITHCOK HCITOIb30BaHHOH JTHTePaTYPHI.

3arura oT4yeTa IO ITpaKTHYecKOH padoTe 3aKII0YacTCs B IMPeAbIBISHHH IIPEOAaBaTEII0
TIOJTYYeHHBIX Pe3ylIbTaTOB B BHJe (paila H JeMOHCTPAI[HH ITOITy4eHHBIX HaBBIKOB IIPH OTBeTax

Hd BOITPOCKI ITPEIIOAABAT CJIA.
OOKYMEHT NMoanncAaH

LYo TpaAB ERTTE PrCkaMI ITPH ITPOEKTHPOBAHHH ITPOrPAMMHOTO IIPOXYKTA.
2. IIporiece yrpaBiaeHNS PHCKAMI.
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3. KOHTpOIBbHBIE OTMETKH 3TAIOB PadoT.

4. JlnarpaMMBeI IIPOIECCOB H BPEMEHHBIE JHATPAMMEI.

5. BpeMmeHHEIE U ceTeBRBIE JHATrPAMMEI.

0. PacmipeienieHne HCIIOHUTETIEH I10 3TallaM

7. THIIBI PHCKOB, KOTOPBIE MOI'YT OKa3aTh BIIMSHHE Ha JAHHBIN ITPOEKT
8. CxeMa Imporiecca yIrpaBJIeHHS PHCKaAMH

9. PesyibTarhl aHann3a pHCKOB

IIpakraueckas padora 6. HHCcTpyMeHTA/IBHOE 00€ecIiedeHHEe OHTOJIOTHIEeCKOr 0
MOJeJIHPOBAHHA HH(POPMAIHOHHBIX CHCT €M

Ileanr padorbr HM3yueHHE HHCTPYMEHTAJILHOIO OOECIIEYEHHS OHTOJIOTHYECKOIO
MOJICIIHPOBAaHHSA HH(}OPMAI[HOHHBIX CHCTeM. [lomydyeHHe HABBIKOB IO IMPHMEHEHHIO JaHHBIX
METOOJIOTHH B ITPOEKTHPOBAHNH HHHOBAI[HOHHOTO IIPOAYKTA.

IIpaktiueckasgs pabdoTa HallpaBleHa Ha O3HAKOMJIIEHHE C HHCTPYMEHTAIbHEIM
oOecIle4yeHHEM OHTOIOIHYECKOI0 MOJIEIHMPOBAHHSI HH(}OPMAIIHOHHBIX CHCTEM, ITOTYYEHHE
HABEIKOB I10 IIPHMEHEHNIO HHCTPYMEHTOB OHTOJIOTHYECKOTO MOAEIMPOBAHH 4.

TpeGoBaHHA K pe3VyIIbTaTaM BEITIOIIHEHHS ITPAKTHUYECKONH PabOTHI:

[IOCTPOHTE OHTOIOTHYECKYIO MOJEIh CHCTEMBI, OOOCHOBATEH BHIOOP HHCTPYMEHTAIBHOIO
0o0ecCIeYeHHS OHTOJIOTHYECKOT O MOJIETTHPOBAaHH S HHHOBAITHOHHOTO ITPOAYKTA.

IlocTanoBKa 33124l K NpaKTHYeCcKoil padoTe 6

1. U3yuuTh mpeaiiaraeMbeIl TEOPETHYECKHH MaTepHall.

2. PazpaboTrark OHTOIOTHYECKYEO MOIEIE CHCTEMEI.
3. OBocHOBaT,  BEIOOp HHCTPYMEHTAIIBHOIO  OOeCleYeHHS  OHTOJIOTHYECKOIr'O

MOJCIIHPOBAHH A HHHOBAITHOHHOI'O IIPOAYKTA
4.  OrHcaTb HHCTPYMCHTAJIBHOC oOecrieueHHe OHTOJIOTHYECKOTO MOICIIHPOBAHIA

CHCTEMBI
5. I[Toctpouts oT4UéT. [IpeacTaBUTh OTUYET IO IIPAKTHYECKOH padoTe JJIS 3aIl[HUTHI.

BapunaHTtbl HHANBHAYAJILHBIX 33JaHHH

B COOTBETCTBHHM C YKa3aHHOH IIpeIMETHOH OONacThI0 M KIaccoM paszpadaThBacMOH
CHCTEMBI  pa3paboTaTh  OHTOJIOTHYECKYIO  MOJENbL  CHCTEMBI, OOOCHOBaTh  BEIOOP
HHCTPYMEHTAILHOIO  OOecIleYeHHsS OHTOIOIHYECKOro MOJEIHMPOBAaHHS HHHOBAI[HOHHOIO

IIPOAYKTA.

Tabmna 6.6 — UHIMBHAYaIbHEIE 3aJaHH ST

No IIpenmeTHas 00IacTh Kmacc UC

| Criana MRP

2 I 1pOoH3BOACTBEHHOE IIPEMIPHSATHE ERP

3 Toprosoe ImpeaIpusarme CRM

2 Toproeoe mpeaIpusarme SCM

5 Toprosoe npeAnpHATHE B2C

6 Ilopran B2B

7 CTPOHTEIILHOE IIPEAIIPHATHE HC yyera

8 Briciiee yueGHOeE 3aBe/IcHHE HC yripaBieHHS

9 HMHuppacTpykrypa npeaIpHsaTis CIIITP

10 | ArmapaTHas HHQPacTPYKTypa IIPeATPHATHS OKCIepTHasA CHCTEMA
Cogigpacatine 954eTa

ANEKTPOHHOW MOANMUCHIO
Ceprucukar:  2C0dd04 REIHOFECHHOAs(PAdOTE3€0CTABIIIETCS OTYET. OTYET BBINOJHAETCSA B NEKTPOHHOM

snanengrme’ TTO BRI CHFHGMY 8T ue Ty ITPOBOIUTCS 3alTa IMTPAaKTHYECKOH PaboTH.
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OT4YeT II0 IIPaKTHYECKOH padoTe IOIMKeH COCTOSTh H3 CIEAVIOIMX CTIPYKTYPHBIX
3JIEMEHTOB:

- THTYJIbHBIH JIHCT,

- BBOJHAs 4YacCTh. KpaTKOe OINMCaHHE IeNeH IpoeKTa. BBOAHAs 4YacTh OT4YeTa JOJIKHA
BKIIFOYATh ITYHKTBL.  YCIOBHE 3aJaul, IIOPSAOK BBIIIOIMHEHHSI, IIPOTrPaMMHO-aImIapaTHEIE
CPeJICTBA, HCIIONIb3YEMEBIE IIPH BEITTOJIHEHHH PalOTHI.

- OCHOBHAas 4YacTh (OITHCaHHe PpalOThI). OIMMCAHHE OHTOIOIHYECKOH MOZEIH CHCTEMBEI,
00OCHOBaHHE BRIOOpa HMHCTPYMEHTAILHOIO OOECIIeYeHHS OHTOJIOTHYECKOI'O0 MOIEIMPOBAHH A

HHHOBAI[HOHHOT O ITPOJVYKTA.
- 3aKIIFOYeHHE (BBIBOJIEI);,

- CITHCOK HCITOJIb30BaHHOH JIMTCPATYPHL.

3aliira oT4yeTa I1o HpEII{TH'LIEGI{Gﬁ pﬂﬁﬂTE 3dKIHOYACTCA B ITPCABABIICHIH ITPEITOAABAT CIIHO
ITOIIYHCHHBIX PC3VIIBTATOB B BH/EC (bﬂﬁﬂﬂ H ACMOHCTPAITHI ITIOJTYYCHHBIX HABBIKOB IIPH OTBCTAX
Hd BOIIPOCHI ITPCIIOJdBAT CIIA.

IIpakTnieckan padora 7. Texnosrornn RDF n OWL

Ileans padoThl: M3yueHne texronoruii RDF nu OWL.

[IpakTHueckas padora HallpaBjIeHa Ha O3HaKOMIeHHe ¢ TexHoaorusMu RDF n OWL,
ITOIIYYEHHE HABBIKOB 110 IMpHMeHeHHI0 TeXHOoIMorui RDF u OWL nipu paspalorke ImpoeKTa.

TpeboBaHNs K Pe3VyIbTaT aM BREIITOIHEHHS ITPAKTHYECKOH PadOThI:

[IOCTpOHTE  OHTOJIOTHYECKYIO  MOJENb  IIPEJACTABIIEHHUS  JAHHBIX,  HCIIOIB3YS
HHCTpYMeHTapui TexHonoruid RDEF 1 OWL.

IlocTanoBKa 33124l K NpaKTHYeCcKoil padore 7

1. U3yuuTh mpeairaraeMeIi TEOPETHYECKHH MaTepHall.

2. Onucarp TexHonorud RDF 1 OWL.

3. IlocTpOHTE  OHTOJIOTHYECKYIO MOJENh  IIPEACTABIIEHHS  JAHHBIX, HCIIOIB3YS
HHCTpyMeHTapHi TexHoimorun RDF 1 OWL

4. IlocTpoHTh OTYET, BKIIIOYAIOIIHMI MOJEIL IIPEACTARIEHHS MaHHBIX. lIpemcraBHTH
OTYET I10 IPAKTHYECKOH padoTe I 3aIIHTHI.

BapuaHTbI HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHHM C YKa3aHHOH IIPeAMETHOH OONAaCTRIO M KiIaccoM paszpadaThBacMOH
HH()OPMAIITHOHHOH CHCTEMBI IIOCTPOHTh MOJEIL IIPEACTARIEHHS JAHHBIX, HCIIOIb3YS
HHCTpYMeHTapui TexHonoruid RDEF 1 OWL.

Tabmna 7.6 — MHIQUBHAYaJIbHEIE 3aJaHH ST

No IIpenmeTHas 00IacTh Kmnacc HMC

1 CKmaj MRP

2 [ IpOH3BOACTBEHHOE IIPEATIPHATHE ERP

3 Toprooe mpeaIpusarme CRM

= Toprosoe npeAnpHATHE SCM

5 Toprosoe npeAnpHATHE B2C

6 [Iopran B2B

7 CTPOHTEIILHOE IIPEAIIPHATHE HC yuyera

8 Briciiee yueOGHOE 3aBe/IcHHE HC yripaBieHHs
9 HMH]pacTpykTypa MpearpHsaTH CIIIIP

10 | ArmapatHas HHQPacTPYKTYpa IIPeIIpHITH DKCIIEPTHAS CHCTEMA

NORYMEHRT TTOOMACAH

CepTudukar: ECﬂﬂﬂﬂﬂ%ﬂﬁﬂﬂgﬁEEDEETBAEDDDEﬂﬂﬂDDdEE
snapeneu:  LeCPSE R HTOMBHIIGIT* PaboTe cocTaBIIeTCI OTYET. OTYET BBIITONHSETCS B SIEKTPOHHOM

BHIE. [1o BBEITTOJIHCHHOMY OTHCTY ITPOBOJHTCH 34IITHTAa ]’[pElI{THLIECKGﬁ pﬂﬁGTBI.
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OT4yeT IO MpaKTHYeCKOil paboTe MOOMKEH COCTOATh H3 CIEAVIOIIHMX CTPYKTYPHBIX
BIIEMEHTOB:

- THTYJIbHBIH JIHCT,

- BBOJHAS 4acTh. KPaTKOe OITMCaHHE I[eleH IpoeKTa. BBOMHAs 4YacTh OTYeTa JOJIKHA
BKIIFOYATh ITYHKTBI.  YCIOBHE 3aJadH, IIOPSAOK BBIIIOJHEHHS, ITPOrpPaMMHO-aIdlapaTHBIE
CpeACTBa, HCIIOIb3YEeMBIE ITPH BBIITOJTHEHHH PaOOTHI.

- OCHOBHA$ YacTh (OImcaHHe paboTHI).

- 3aKIIFOYeHHe (BBIBOJIBI);

- CITHCOK HCITOJIb30BAaHHOH JINTEPATYPHI.

3arra oT4yeTa IT0 IMpaKTHYeCKOi paboTe 3aKmovacTcs B ITpeABbIBICHHH ITPEITolaBaTelIro
IOTYYEHHBIX Pe3yIbTaTOB B BHjE (paiila H JeMOHCTPAI[HH IOITy4eHHBIX HABBIKOB ITPH OTBETaX
Ha BOITPOCHI ITpernoJaBaTeIsl.

IIpakTuyeckas padora 8. IlpuMeHeHre OHTOIOrHYECKHX MoJe/iell HHHOBAITHOHHBIX
MPOAYKT OB

Ilean padorbr HM3ydeHne crparermii IpHMEHEHHS OHTOIOTHYECKHX MOJETIEH
HHHOBALHOHHBIX ITPOIYKTOB.

[Ipaktiyeckag padoTa  HampaBlIeHAa Ha  H3YVYEHHEe  CTpaTermii  IMPHMEHEHHS
OHTOJIIOTHYECKHX MOJIeTIeH HHHOBAILIHOHHEIX IIPOAYKTOB H IIOIYYEHHE HABBIKOB 11O ITPHMEHEHHIO
H3YVYEHHBIX KeHCOB ITPH pa3padoTKe HHAHBHAYAILHOIO IPOEKTA.

TpeboBaHH A K pe3VyiIbTaTaM BEITIOITHEHHS ITPAKTHUECKONH PadOTHI:

[TocTponTh MOJETH IIPOeKTa, HCIIONB3YA HH(POPMAIIMIO O IIPaKTHKE ITPHMEHEHHS
OHTOJIOTHYECKIX MOJIEIEH:

IlocTanoBKa 3aJa4l K NpaKTHYecKoil padore 8

1. U3yuuTh mpeiraracMeli TeOPETHYECKHH MaTepHall.

2. OmmcaTre MOJENIb IIPOeKTa, HCIONB3yd HHQOPMAIHIO O ITPAaKTHKE IIPHMEHEHHS
OHTOIIOTHYECKHX MOJIETIEH.

3. [locTpoutrs OTYET, BKIIFOYAOIIHI OIMCAHHE CTpaTerHii IMPHMEHEHH S OHTOIOT HYECKIX
MOJIEJIE HHHOBAI[HOHHBIX TIPOAYKTOB. lIpeacraBHTBR OTYET IO TPAKTHYECKOH padoTe I
3ALI[HUTHI.

BHpHﬂHT bl HHIHBHAYAJIbHbBIX 3aJJaHHHA

B COOTBETCTBHMH C VKa3aHHOH IIpeIMETHOH OOIacThI0 H KIaccoM paspadaThIBacMOH
HH(OPMAIIHOHHOMN CHCTEMBI ITOCTPOHTEL MOJEND IMPOoeKTa, HCIIONIh3YSI HHPOPMAIIHIO O ITPaKTHKE
ITPHMEHEHH ST OHTOJIOTHYECKHX MOJETIEH.

Tabmna 5.6 — MHaQBHAYaIbHEIE 3aJaHH I

No [IpeaMeTHasa obnacTh Kmnacc HMC

1 CKmaj MRP

2 [ IpOM3BOACTBEHHOE IIPEAIIPHATHE ERP

3 Toproroe nMpearpusaTHe CRM

4 Toproroe nMpearpusaTHe SCM

5 Toproroe nMpearpusaTHe B2C

6 Ilopran B2B

7 C’_[PGHTEJ]LHGE TPETPUATHE HC yyera

8 Briciiee yuebHOE 3aBeICHIE HUC YITpaBIEHH

9 MH(pacTpyKTypa NpeapHsaTHs CIIIIP

10 | Apitapaiiiof HEPRASTPYKTYPA ITPeITPHATHS DKCITEpTHAS CHCTEMA
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnageneu:  lWe6ayxosa TaTbsHa AnekcaHapoBHa
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C oJepPRaHHE OTYIETA

[To BeIMOIMHEHHOH paboTe cocTaBiIETCSA OTYeT. OTYEeT BBINOIHSETCS B SIIEKTPOHHOM
BHJIe. [10 BEITOIMHEHHOMY OTYETY IIPOBOJHUTCS 3alllHTa IIPAKTHYeCKOH PaOOTHI.

OT4yeT II0 MpPaKTHYeCKOH padoTe JOIKEH COCTOATh H3 CIEAVIOIHMX CTPYKTYPHBIX
BJIEMEHTOB:

- THTYIILHBIN JICT,

- BBOJHAS 4acTh. KpaTKOe OIMCaHHe Ilelell ImpoekTa. BBOOHas 4yacTh oT4deTa JOJIKHA
BKIIFOYATh ITYHKTBHI:  YCIOBHE 3aJadyH, IIOPSHOK BBIIIOJHEHHS, ITPOrPaMMHO-aIdlapaTHBIE
CPEACTBA, HCITOIb3YEMBIE ITPH BBIITOJIHEHHH PaOOTHL.

- OCHOBHAS 4acTh (OImcaHHe PadoTHI):.

- 3aKIIFOYeHHe (BBIBOJIBI);

- CITHCOK HCITOJIb30BAaHHOH JINTEPAT YPHI.

3arura or4yera IT0 IIpaKTHYeCKOH paboTe 3aKImovaeTcs B ITpeAbIBISHHH ITPEIIolaBaTel ko
IIOJTYYEHHBIX Pe3yIbTaTOB B BHE (pailla M JeMOHCTPAIHH ITOIIY4eHHBIX HABBIKOB ITIPH OTBETAX
Ha BOITPOCHI ITperoJaBaTeIsl.

5. VUEBHO-METO/IMYECKOE 1 HH®OPMAIIMOHHOE OBECHEYEHHUE
TACIUTLIAHBI

5.1. IlepeveHb 0CHOBHOI H JOIOJHHT €JILHOH JIATEPATYPbl, HE00X0AMMOH 115
OCBOECHHSA ANCIHILIMHBI

5.1.1. IlepeyeHb OCHOBHOM JIMTEPATYPbI
bapreimiesa A.B., bammin K.B., I'onmo P.C., Ilepegepses M.M. MHHOBaII: Y4yeOHOE

rocobue / Ilog oOmi. pex. a.3.H., mpod. A.B. bapenuesoii. — 2-e u3g. — M.: M3garenscko-
TOproBas Koprioparfus «Jlamxkos 1 K », 2018.

S5.1.2. IlepeyeHb JONOHHTEILHOR JIHTEPATYPDI
MHHOBanmoHHBIN MeHe DKMeHT . Kype nekmmi / FO.H. Kymakos, T.C. Memepskora |

M-Bo oOpaszoBaHisI H HaVKH Pocc.@eneparm, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

5.2. IlepeyeHb Y1e0HO-METOAHIECKOT0 00ecIie YeHH I CAMOCT OATEJIbHOI padoThbI
00Y4YAIIIHXCH M0 JUCIHILIHHE

1. MeTtoamHyeckme YKa3dHIA 11O  BBIIIOJIHCHHIO IIPAKTHYCCKIX pﬂﬁDT 1o JHCIHIIIITHE
{{I/IH}I{EHEPHLIE KeHCBhI: OT ITPAKTHHYCCKHMX 3da4 K HHHOBAITHOHHBIM PCIICHHIM)).

2. MeTtoaHyeckHe PEKOMCHOAIIHIT OJIA CTYACHTOB IIO OPIdHH3aAllMIl CaMOCTOAT eJIbHOH
pﬂﬁﬂTH 1o JHCITHIUIHHE {{I/IH}I{EHEPHLIE: KEeHCEl. OT IMPpaKTHYCCKIX 3aJa' K HHHOBAITHOHHBIM

PEIICHIAM .

5.3. Ilepeuens pecypcoB HHPOPMANHOHHO-T €JIEKOMMYHHKAIIHOHHOH CeTH
HHTepHET, HE00X0HMBbIX JJIS1 0CBOEHHSA JHCIHILIHHDbI

HHTepHeET-pecypcebl:
1. https://www.tks.ru/ - pOCCHICKHI TaMOXKEHHBIN HH(POPMAaI[HOHHBIH II0PTal.
2. http://www.ved.gov.ru/ - TopTai BHENHE3KOHOMHUYECKOI HH(OPMAIHH.
JIeKTPOHHbIE OHOIMOTEYHbIE CHCT EMbL:
3. http://biblioclub.ru/ - Yrnsepcutetckas 6rdnnoreka ONLINE.
4. http://www.iprbookshop.ru/ - O1eKTpoHHaa OHOIHOTEYHASA CHCTEMA.
5. https://elibrary.ru — Hay4YHas 3MeKTPOHHasI OHOIMOTEKA

NOKYMEHT MOANUCAH
SNEKTPOHHON NOANMCHIO IIpodeccronaibHbIe 0a3b1 JAHHBIX

Coprudmcar 200E00 NP A INNIMAEUSLOMS bbb oz RPHIATBHELH caliT DefepallbHON TaMOKEHHOH CIIyK05I PO
Briagerew:  WeGfoshftpr/fevonomsegov.ru - OQUIMAIBHBIN calT MHHHCTEPCTBA 3KOHOMHYECKOTO

PA3BHTHA.
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1. Od1mme MoJ10KeHH A

CaMocTtosaTellbHasad pabdora — IDIaHHpyeMasd vueOHas, Yy4ueOHO-HCcClIedOBaTelbCcKasl,
Hay4HO-HCCIIEOBaTeIbCcKasl padoTa CTYAEHTOB, BEIITOIIHIEMAsI BO BHeEAYAHTOPHOE (ayITHTOPHOE)
BpeMd II0 3aJaHHI0 M IIPH METOAHYECKOM PYKOBOACTBE IIpeIiofaBarelsl, HO ©Oe3 ero
HEITOCPEICTBEHHOI0 y4yacTHS (TIPH YaCTHYHOM HEINOCPEeJCTBEHHOM YYAaCTHH ITperofaBaTells,
OCTaBJISIIOIIEM BeJYIIYIO POIIb 32 PabOTOH CTYIEHTOB).

CamocTtosarenbHasg pabdora cTyfeHToB (CPC) B BY 3e gBngeTcs BaKHBIM BHAOM YueOHOH

H Hay4YHOH JESTeIBHOCTH CTyJeHTa. (CamocTosTenbHass padoTa CTYAEHTOB HIpaeT
3HAYHTEIILHYIO POIIb B PEHTHHIOBOI TeXHOIOTHH 00YYeHHS.

K OCHOBHBIM BHIAM CAMOCT OSITEIIbHOH pﬂﬁﬂT bl CTYACHTOB OTHOCHTCA.

— (opMHpOBaHHE H YCBOGHHE COJAcpKaHHSA KOHCIIeKTa IIeKIMii Ha 0Oase
PEKOMEHJIOBAHHOH  JIEKTOpPOM  y4eOHOH  JIMTEpaTyphl, BKIIOYasd  HH()OPMAI[HOHHEIE
oOpa3oBaTelIbHbIE PECYPCHI (3TIeKTPOHHbBIE YUeOHHKH, AIEKTPOHHBIE OHOJIMOTEKH H JIP. ),

— HaITHCaHHe JOKIAJ0B,;

— IIOAT'OTOBKA K CEMHHAPANL ITPAKTHYCCKHM H HﬂﬁﬂpﬂTﬂpI{BIM pﬂﬁGTﬂhI: HX G(l)ﬂphﬂIEHHE;
— COCTABJICHIIC aHHOTHPOBAHHOI'O CIIHCKa CTaTeH M3 CcOOoT BETCTBYIOIIHX KYPHAJIOB IIO
OTpPaciIAaM 3HaHHH (HE,[[HI‘GI‘H‘IEGIG[}{:, IICHXOIIOTHYCECKHX, MECTOJHYCCKIIX H I[p):,

— BBITIOJIHEHHE Y4eOHO-HCCIeJ0BATEIbLCKHX Pa0oT, IIPOeKTHAS JeSTEIbHOCTD;
— ITIOATOTOBKA ITPAaKTHYECKHX Pa3pad0OTOK H PeKOMeHJAIHH IO PEINeHHIO ITPOOIeMHOH

CHTYAIlHH,

— BBIIOIIHEHHE IOMAIIHHX 3aJaHHH B BHIE PEICHHA OTACIIBHBIX 3aJd4dY, ITPOBCACHHA
THIIOBBIX PdACHCTOB, PACHUHCTHO-KOMIIBIOTCPHBIX H HHIHBIIYAJIIbHBIX pﬂﬁGT IT0  OTACJIBHBIM
pasjaciiaM COACPAAHHA THCITHIUINH H T.[..

— KDMIDTEPHBIﬁ TEK}"H_[I]IHI CAMOKOHTPOJIIb H KOHTPOIb VYCIIEBACMOCTH Ha Oase
JJIICKTPOHHBIX Gﬁ}"LIElIDH_[HX H aTTCCTYIOIIIX TCCTOB,

— BBITIOJIHEHHE KYPCOBHEIX padoT (IPOEKTOR) B paMKaX JHCIHIUIHH,

— BBITIOJIHEHHE BHIITYCKHOH KBaTH(PHKAITHOHHOH paOoThI H JIP.

MeToaHKa opraHm3alii CaMOCTOSTEILHOH palOThl CTYIEHTOB 3aBHCHT OT CTPYKTVPEL,
XapakTepa M OCOOEHHOCTEH H3yYaeMOH MHCIMIUIMHEL, OoObeMa YacOB Ha €& HM3YVUEeHHE, BHJa
3alaHUH JUIS CaMOCTOSATEIBHOH PpaldOThl CTYAEHTOB, HHIHBHIVAIbHBIX KaueCTB CTYJIEHTOB H
YCIIOBHH YYeOHOH JeSTeIIbHOCTH.

[Ipoliecc opra”HuzallMi CcaMOCTOSTEIIbHOH paboThl CTYAEHTOB BKIIOYAeT B celsd
CIIEIVIOII[HE 3TaIlbI:

— IIOArOTOBHTEIIbHBIH (GHPE,I[EJIEHHE HEHEﬁ: COCTABIICHHE IIPOI'PAMMBI, ITIOJAI'OTOBKA
METOJHYCCKOI'O GﬁEGHE‘IEHH_H: ITOOI'OTOBKA Gﬁﬂp}ﬂﬂ]ﬂﬂfﬂ[ﬂ);

— OCHOBHOH (peanm3alfs IMpPorpaMMEl, HCIIOJIb30BAaHHIE IIPHEMOB ITOHCKA HH(OPMAITHIL,
YCBOEHHS, IlepepaCoTKH, IIpHMEHEHHS, IIepeJaud 3HaHMi, (PHKCHpPOBAHHE Ppe3yIIhTaTOB,
caMOOPraHH3aLH ITpoliecca PadoThI);

— BaKIIIOYHTEIBHBIHN (OIleHKAa 3HAYHMOCTH H aHAJIH3 Pe3YIIbTaTOB, HX CHCTeMAaTH3aL[Hs,
OlleHKa 5S((PEeKTHBHOCTH IIpOrpaMMbl H IIpHEMOB pPalOOTBI, BEIBOALI O HAaIIpaBJIEHHSX
ONTHMH3ALHH TPY/A).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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2.11eJb H 32294 CAMOCTOATE/ILHOI Pa0dO0ThI

Benyimasg 1enp opraHuzaiiiy M ocyilecTBiIeHHS CPC coBmmamaer ¢ ILelNblo O0YYeHHS
CTyJIeHTa — ()OPMHPOBAaHHE YHHBEPCAIbHBIX KOMIIETEHITHI.

[Ipn opranmzaigiyn CPC BaXHBIM H HEOOXOIHMBIM YCIIOBHEM CTaHOBSTCS (DOPMHPOBAHHE
YMEHHSI CaMOCTOSATENBHON paldoThl I IIPHOOPETEHHS 3HAHHH, HABBIKOB H BO3MOXKHOCTH

OpraHM3aIHy Y4eOHOH H HaYYHOH JeSTelIbHOCTH. L]elnbro caMocToSTenbHOH PadoThl CTYAEHTOB
SIBIISIETCSA OBIajJeHHe (DyHAaMeHTaIbHBIMH 3HAHHAMH, IPO(PEeCCHOHAIbHBIMH YMEHHSIMH H
HaBBIKAMH  JESTEILHOCTH TII0 ITPO(IUIIO, OILITOM TBOPYECKOH, HCCIIeJZOBaTEIIbCKOM
NEeATEIbHOCTH. CamocrosgrensHasg — pabora CTYIEHTOB CITOCOOCTBYET Pa3BUTHIO
CaMOCTOST eIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BAHHOCTH, TBOPYECKOTIO ITOAX0/1a K PEIIEHH IO
npo0ieM y4eOHOI0 H ITPOo(eCCHOHAIBHOT O YPOBHSL

3agauamu CPC gBIsrOTCS:

— CHCTEMATH3allMsd M  3aKpeIUIeHHE IIOIVUEHHBIX TEeOPeTHYECKHMX 3HAHHMH |
ITPaKTHYECKHX YMEHHH CTYAEHTOB,

— yriuyOineHne U pacIipeHHe TEOPETHYECKHX 3HAHMIA,

— (popMrpoBaHME YMeHHH HCIIOJIb30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CIIPABOYHYEO
JOKYMEHTAIIHIO H CIIEI[HAILHYIO JIUTEPATYPY,

— Ppa3sBHTHE ITO3HABATEIILHBIX CIIOCOOHOCTEH M AKTHBHOCTH CTVAEHTOB. TBOPYECKOM
HHHUIHATHBBI, CAMOCTOATEIIbHOCTH, OTBETCTBEHHOCTH H OPraHN30BaHHOCTH,

— (popMipOBaHHE CAaMOCTOSTEILHOCTH MBIIUIEHHS, CIIOCOOHOCTEH K CaMOPa3BHTHIO,
CaMOCOBEPIIEHCTBOBAHHIO H CaMOpealH3allHH,

— Ppa3sBHTHE HCCIEA0BATENBCKIX YMEHHI,

— HCIIONIb30BAaHHE MaTepHalia, COOPaHHOIO M IIOIYYEHHOI'O B XOJIE CAMOCTOSTEIBHOH
paboTH 1 1abopaTOPHBIX 3aHSTHIH.

J.TexHo/10THYIeCKAS KAPTA CAMOCTOATEIbHOH PA0OTHI CTYAEHTA
J{J151 CTYZAEHT OB 04HOI (popMbI 00YUEeHH A:

CpencTBa OOBEM YacoB, B TOM YHCIIE
Komel
TEXHOJIOTHH CPC | KonrakTtHas | Bcero
peam3yeMbeIX | BHI ZeSTelIbHOCTH
. OL[E€HKIH padora ¢
KOMIIET € HI[HIH, CTYIEHTOB
HHIHKATOpa(oB) Hperiofasat
eJIIeEM
2 ceMecTp
YK-3 CaMmocrosarensHoe | CobecemoBaHue
H3YUEHHE 9.45 1.05 10.5
JIUTEPATYPEI
VK-3 IIoarororka K CobecefoBaHHeE
ITPAKTHYECKHM 24.30 2.70 27.00
3aHATHSM
YK-3 [IoaroroBka Jlokman
JIOKIIa/[a 5.20 2.30 7.50
Hrtorosa 2 cemectp | 38.95 6.05 45.00
Hroro | 38.95 6.05 45.00
J1J151 CTY/1IeHT 0B 01HO-3201HOI (pOPMBI 00y ICHHS:
KQ&®hveHT nofinvcan CpezncTBa H OOBEM YacoB, B TOM YHCIIE
casgis VY NOMBYEP R e aTeIBHOCTH TEXHOJIOTHH CPC | KonrakTtHas | Bcero
Ceptvpukat: 2C0000043ESABBRO52205E7BAS00060000043E
Bnaneneu: W@?%MME icaHﬂpDEggyﬂEHTﬂE OL[CHKIT pﬂﬁﬂTﬂ C
HHHKATOpPa(oB) TIPENOAaBaT
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erreM
2 ceMeCTp
VK-3 CaMOCTOMSTEeIIBHOE CobeceoBaHHE
H3y4YeHHE 57,96 6,44 64.4
JIUTEPATYPEI
YK-3 IloaroroBka K CobecefoBaHHeE
ITPAaKTHYECKHM 0.54 0,06 0.6
3aHATHSIM
YK-3 IloaroroBka JloKImaz
ITOKIIaJIa 9 1 10
Htoro 3a 2 cemectp 67.5 7.5 75
HUtoro | 67.5 7.5 75

4.Hﬂpﬂ,[[ﬂl€ BbIIOJIHEHHS CaAMOCT 0ATEJILHOH pﬂﬁﬂ'l' bl CTYACHT OM

4.1. Memoouueckiie pexomenoayiil no pabonie ¢ yuebHoil 1umepamypoil

[Ipn pabore ¢ KHHIOH HeOOXOMHMO ITOZOOpaTh IHTEPATYPY, HAYYHTLCS IIPABHIIBHO €€
YHTaTh, BECTH 3aIllHCcH. [ mog0opa JHUTepaTyphl B OHOIHOTEKe HCIIONIB3YIOTCS al()aBHTHEIH H
CHCTEMATHYECKHI KaTaJIOlH.

BaXHO ITOMHHTE, YTO Pal[HOHAIbHBIE HABBIKH PabOTHl ¢ KHHIOH - 3TO BCErja OOIbIIas
SKOHOMH ST BpeMeHH H CHIL.

[IpaBHIBLHEIH TOAOOP VYeOHHKOB PEKOMEHAYETCS IIPeIlofaBaTeileM, YHTAROLIIM
JIEKIHOHHBIA Kypc. HeoOxommmas mreparypa MOXKET OBITh TAKXKEe YKa3aHa B MeTOQHYECKHX
pa3paboTKax 110 JaHHOMY KYPCY.

M3yyasg maTepHan 1mo yu4eOHHKY, CIeAyeT IEePEXOAUTE K CIEAYIOIIEMY BOIIPOCY TOIIBKO
IIOCIIE TPABWILHOTO VSACHEHHSA TIIPEABIAVIIETO, OIMCHIBasI Ha Oymare BCe BBIKIAQAKH H
BBIYHCIIEHHS (B TOM YHCIE Te, KOTOphle B Y4YeOHHKe OITYIIeHbl HIIH Ha JIeKIHH JaHBI JIJIS
CaMOCTOST EJIbHOI'O BEIBOJIA).

[Ipu m3ydyeHHH mo00H JUCIMIUIHHEL OOJIBIIYIO H Ba;KHYIO PO HI'PAaeT CaMOCTOSTEIbHAS
HHINBHYalIbHas padora.

Ocoboe BHHMAHHE CIeAYET OOpaTUTh Ha OIIPeJelIeHHE OCHOBHBIX ITOHSATHH Kypca.
CTYIEHT HOJKeH IOAPOOHO pa3bHparh IMPHMEPHI, KOTOPHIE IOSCHSIOT TAaKHE OIPeJclleHHS, H
YMETh CTPOHUTh AHAIIOTHYHBIE IIPHMEPHl CAaMOCTOSTeNbHO. HyKHO m00GHBaThECS TOYHOIO
IIPEACTABIIEHHS O TOM, 4YTO H3YYacllb. [IOIIE3HO COCTABIISTH OIIOPHBIE KOHCIIEKTHI. lIpH
H3YUYEHHH MaTepHajla IT0 YUeOHHKY ITOJIe3HO B TeTpagH (Ha CIeI[HalbHO OTBEAeHHBIX ITOIISIX)
IOIOJIHATE KOHCIIEKT JIEKI[MI. TaM »Ke CcIeAyeT OTMEYATh BOIIPOCHI, BEIJIEIEHHEBIE CTYIAEHTOM
IUISI KOHCYIIBTAL[HH C ITPEITOLABaTEIIEM.

BRIBOIBI, IIONMYUYEHHEIE B PE3YIIbTATE H3YUEHHS, PEKOMEHIVETCS B KOHCIIEKTE BEIJIEIISTE,
YTOOBI OHH ITPH ITEPEUNTRIBAHHH 3aITCEH JIYYIle 3aIIOMHHAIHCE.

OIBIT ITOKA3bIBAaeT, YTO MHOTHM CTYAEHTAM ITIOMOTAaeT COCTABJIEHHE JIMNCTa OIIOPHBIX
CHTHAJIOB, COJIEP KAII[er0 BaXKHEHIIHEe H HaHOOIIee 4acTO YIIOTpeOIsgeMble (pOpPMYIIbI H ITOHSTHSL.
Takol JIHCT ITOMOTraeT 3allOMHHTL (DOPMYIIBI, OCHOBHBIE ITOIOJKEHHS JIEKI[HH, a TaKKe MOXKET
CIIYKHTB ITOCTOSIHHBIM CITPAaBOYHHKOM IS CTYAEHTA.

UTeHe HAYYHOI'O TEKCTa SBILIETCS YaCThIO ITO3HABATEIIBHOM HEATEIIBHOCTH. Ee 1emp —
H3BIEYCHHE H3 TeKCTa HeoOXOaHMOH HH(popMaIia. OT TOrO Ha CKOIbKO OCO3HAHHA YHTAFOIIIM
COOCTBEHHAM BT yCTAHOBKA IIPH OOPAIeHHH K IEeYaTHOMY CIOBY (HAiiTH Hy’KHbIE

Ceprvcd GBE I 2HITA)4YCBOIFT R 2PE (BOPMAaIHIR 3HOIHOCTHEIO HIIM YaCTHYHO, KPHTHYECKH ITPOaHaIIM3HPOBAaTh
SnaneYraTe PHAMH 17117 BOME6T6%1 3aBHCHT 5(PPEKTHBHOCTD OCYIECTBILIEMOTO AeHCTBHSL

BBI,[[EJIHICIT yembipe OCHO6HbLIE YCIMAHO6KH 6 UMEHHHY HAYUHOZ0 MEKCMA.
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HH(pOPMAIHOHHO-ITONCKOBBII (3ajaua — HAaHTH, BRIJIEITHTH HCKOMYIO HH() OpMAIIHIO)

ycBaHBaromasA (YCHJIMS YHTaTellsd HaIlpaBlIeHBI Ha TO, YTOOBI KaK MOJKHO IIOITHEE
OCO3HaTh M 3allOMHHTh KaK CaMH CBeJeHHSI H3JIaracMble aBTOPOM, TaK H BCIO JIOTHKY ero
PacCyKJIeHHH )

aHAJTNTHKO-KPHTHYEeCKass (YHTaTellb CTPEMHTCS KPHTHUYECKH OCMBICIHTh MaTepHall,
IIPOAHAITH3HPOBAB €TI0, OIIPeIe]IHB CBOE OTHOIIEHHE K HEMY)

TBOpUYecKasd (CO3/aeT y YHTATeIsI TOTOBHOCTh, B TOM HIIH HHOM BHJIe — KaK OTIPaBHOIl
IIYHKT JJIS CBOMX pacCyXAeHHH, KaKk oOpa3 I AeHCTBHS IO aHAJOTHH H T.II. — HCITOJIh30BaTh

CYKIEHHS aBTOpa, XOJ €ro MBICIEH, pe3ylIbTaT HaOIIoJeHHs, pa3padoTaHHYI) MeTOIHKY,
IOTIOJTHUTH MX, ITOJABEPTHYTH HOBOI ITPOBEPKE).

OcHoegHble 61i0bl CUHCIIEMAMU3UPOGAHH otl 3anucit HPOYUUNMAHHOZO0!.

AHHGTHPGEE]HHE — IPEACIIBHO KpPATKOC CBA3HOC OIDICAHIIC HpﬂﬂMDTpEI—H—IOﬁ HITH
HPGIHITEIHHGﬁ KHHI'H (GTE],TLH):, cc COACPKaHHA, HCTOUHHKOB, XdPdKTCPd H HAa3HAYCHH A,
HJIEIHIIPIDEEIHHE — KpaTKaAd JIOTHHUCCKAAd  OPI'aHH34IllAd TCKCTd, PdCKPBIBAIOIIAA

COZlEpKaHHE H CTPYKTYPY H3YUaEMOIr' O MaTepHaa,

TesupoBaHHe — JIAKOHHYHOE BOCIIPOHM3BEIAEHIE OCHOBHBIX VTBEPXKJIECHHH aBTOpa 0e3
IIPHBIIeYeHHS (PaKTHYECKOro MaTepHala;

[{uTHpOoBaHIE — JOCIOBHOE BBIIIMCHEIBAHHE M3 TEKCTA BBIJIEPIKEK, H3BIEUEHHI, HaHOOIee
CYILIECTBEHHO OTPakaroIiX TY HIIH HHYIO MBICIIE aBTOpa,

KoHCIlekTHpOBaHHE — KpaTkKoe M IIOCIHEMOBATelIbHOE H3IIOKEHHE COMEPrKaHII
ITPOYHTAHHOTO.

KOHCITEKT — CITOXKHBIH cI10C00 M3IT0KEHHS COAEP KA KHUTH IIH CTaThbH B JIOTHYECKOI
ITOCIIEAOBATEIILHOCTH. KOHCIIEKT aKKYMYIIMpPYeT B cebe MpedbIAYINIE BHIBI 3aITHCH, IIO3BONISIET
BCECTOPOHHE OXBATHTh COICPKAHIE KHHTH, CTaThH. 1103TOMY YMEHHE COCTARILATE IUIAH, TE3HCHL,
JeTaTh BRIICKH M APYIHE 3aIHCH OIPeJeisIeT H TEXHOIOTHIO COCTABIIEHH I KOHCIIEKTA.

Memoouueckie pexomenoaiiil O COCMAGTEHUIO KOHCHEeKNA:

I. BHHMaTeIbHO MPOYHTANTE TEKCT. YTOUHHTE B CIIPABOYHOH JIHTEPaType HEIIOHSTHBIE
croBa. 1IpH 3armicH He 3a0yabTe BEIHECTH CIIPABOYHEIE JJTaHHEIE Ha ITOJIS KOHCIIEKTA.

2. BrlaemmTe IrimaBHOe, COCTABhTE INIAH.

3. Kpatko chopMyIHpYHTE OCHOBHBIE ITOJIOKEHHS TeKCTa, OTMeThTEe apryMeHTAaIL[HEO
aBTOPA.

4. 3aKOHCIIEKTHPYHTE  MaTepHal, 4YeTKO  cleayd  IIYyHKTaM  IvmaHa.  llpm
KOHCITEKTHPOBAHHH CTApalTeCh BBIPA3HTh MBICIIP CBOMMHM CJIIOBAMH. 3allHCH CIIEAVET BECTH
YeTKO, SICHO.

5. I'paMOTHO 3armChIBaNTE IUTATHL. [[HTHPYS, YUHTBRIBANTE JIAKOHHYHOCTh, 3HAYHMOCTD
MBICIIH.

B TekcTe KOHCIIEKTa KellaTelIbHO ITPHBOIUTE HE TOJIBKO TE3HCHBIE ITOIOMKEHHS, HO H HX
JIOKa3aTelnbCcTBa. [Ipn odopMIeHHH KOHCIIEKTa HEOOXOIHMO CTPEMHIBLCS K €MKOCTH Ka’KIOro
IIpeIOKEHHI. MBICTIH aBTOpa KHHTH CIEAVET H3JIaraTh KpaTKoO, 3a00TSCh O CTHIE H
BBIPA3ZHTEILHOCTH HAIIHCAHHOI'O. YHCIIO JOIMOIMHHTENBHBIX AIIEMEHTOB KOHCIIEKTA JOIKHO OBITh
JOrMYeCKH  OOOCHOBAHHBIM,  3allMCH  JOIKHBI  PACIIPEHENATBCS B OIPEIEIIeHHOH
ITOCIIEAOBATEIILHOCTH, OTBEYAIOMIEH JTOTHYECKOH CTPYKIVPE ITPOHM3BEAcHHSI. IS YTOUHEHHS H
IOTIOJIHEHHS HEOOXOMMMO OCTARIISTH ITOM L.

OBIaJicHHe HaBBIKAaMH KOHCIIEKTHPOBAHHS TPeOyeT OT CTYAeHTa I[ENeYCTPEMIEHHOCTH,
ITOBCEJHEBHON CAMOCTOSITEIIBFHOH PabOTHI.

4.2. Memoouueckiie pexomer oatfiiil o NOO20NI06Ke K NPAKIMIUYECKUM 3 AHAMUAM

g Toro 4YToOBl IIPAKTHYECKHE 3aHATHS IIPHHOCHIM MaKCHMAJIIbHVIO IIOJIB3Y,
OKYMEHT NOANWCAH
HeO0O0X 014 pH@,]}ﬂiﬂ%th@E@ VIIPpaKHEHHE H pellleHHe 3aJa4d ITPOBOAATCA IO BRIUHTAHHOMY Ha
CepdITe KT RPN OMATEPIAAYOTE / BEASERTL O RAK ITPaBIIIO, C JAETAIBHBEIM Pa3z00poM OTJENBHBIX BOIIPOCOB
Bna,qcncﬁ,é llebayxoea TaTeaHa AnekcaHpgoBHa

KITHOHHOI'O KVPCa. JICAVET ITOAYUCPKHYTB, HYWTO TOJIBKO IIOCIIE YCBOCHIA JICKIMHOHHOI O

MATCPHAIId C GHpE,[[EJIEI—H—IGﬁ TOYKI 3PCHHA (El HMCHHO C TOI?'I:, C I{GTﬂpﬂﬁ OH H3JIaracTCd Ha
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TIEKIHSX) OH OYAET 3aKpeIlIsaThcs Ha Ta0OpaTOPHBIX 3aHATHAX KaK B Pe3yIbTaTe 0OCYKIASHUS H
aHaini3a JEKIHOHHOI O MaTepHala, TaK M ¢ IIOMOIIBIO PEIIeHNS ITPOOIIEMHBIX CHTYalllil, 3a/1ay.
[IpH 3THX YCIIOBHSX CTYJEHT He TOIBKO XOPOIIO YCBOHT MAaTepHal, HO H HAYVUHTCS IIPHMEHSTH
ero Ha ITpaKTHKe, a TaKXKe ITOIYYHT JOIOJIHHUTEIIbHBIH CTHMYI (H 3TO OYEHb BaXXHO) I
AKTHBHOH ITPOPadOTKH JIEKIHH.

[Ipu caMOCTOSTEIILHOM PEIEHHH 3ajay HYKHO OOOCHOBBIBATh KaKIBIH ATaIl PEIleHHS,
HCXOJS N3 TEOPETHYECKHX ITONOKEHHH Kypca. ECIH CTyIeHT BHANT HECKOIBKO ITYTEH PEeIIeHHS
npo0reMsl (3aJayi), TO HYKHO CPaBHHTh HX H BBIOpaTh caMbI palHoHaIbHBIN. [lorme3Ho 1o
Hayalla BBIYHCIEHHH COCTAaBHTh KpPAaTKHH IUIaH PelleHHs ITpoOneMsbl (3amaun). PelmeHne
ITpoOIeMHBIX 3a7a4d IWIH IIPHMEPOB CIEAVET H3IaraTh IOAPOOHO, BEIUHMCIIEHHS pPacIioarark B
CTPOrOM TIIOpSAKE, OTHAEISIS BCIIOMOIaTelIbHEIE BBIUHCIEHHS OT OCHOBHBIX. PellleHHs Ipu
HeOOXOANMOCTH HYKHO COIIPOBOKIATh KOMMEHTAPHAMH, CXEMAMH, YePTEKaMH H PHCYHKAMI.

CremyeT IIOMHHTB, YTO PEIIEHHE KaXAoil y4ueOHOM 3aJauyd JOKHO JOBOJHTBLCS IO
OKOHYATEIIPHOI'O JIOTHYECKOI'0 OTBETa, KOTOPOro TPeOdyeT VYCIOBHE, H II0 BO3MOKHOCTH C
BLIBOAOM. IIOMy4YeHHBIN OTBET CIEAYET ITPOBEPHTEH CIIOCO0AMM, BBITEKAIOIIMMH H3 CVYIIECTBa
OaHHOH 3amaun. I[lome3Ho Takke (ecaH BO3MOXKHO) pellaTh HECKOJIBKHMH CITOCOOAMH H
CPaBHHUTH ITOJIYUEHHEBIE Pe3VIbTAThl. PellleHHe 3a7ay JaHHOrO THIIA HYXKHO IIPOAOJLKATh 0
ITPHOOPETEHINS TBEPALIX HABBIKOB B HX PEIIEHHH.

4.3. Memoouueckiie pexomeHoayuil No camonpoeepke 3HAaAHLL

[Tocne n3y4eHHS OIpeJelIeHHOH TeMBI ITO 3aIlCSIM B KOHCIIEKTE H YUYEOHHKY, a TaKKe
pelIeHHsI JOCTaTOYHOI0 KOIHYeCTBa COOTBETCTBYIONIMX 3aJay Ha ITPaKTHYSCKHX 3aHSATHSIX H
CaMOCTOSTEIIbHO CTYAEHTY PEKOMEHAYeTCS IIPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HaHHIA,
OTBETHB Ha KOHTPOIIbHEIE BOIIPOCHI IO H3YUYEHHOH TEME.

B ciryyae HeoOXOAMMOCTH HYKHO €Ille pa3 BHIMATeJIbHO pa300paThcs B MaTepHalIE.

MHorga HexoCTaTOYHOCTh YCBOEHHS TOrO HIIH HHOI'O BOIIPOCA BBISICHSETCS TOIIBKO ITPH
H3YUEHHH JaJbHEHIIero MaTepraia. B 3ToM coydae HaJo BEpHYTHCSA Ha3al M IIOBTOPHTH TIIOXO
YCBOEHHBIH MaTepHal. BaKHbBIH KPHTEPHII YCBOEHHS TEOPETHYECKOIO MaTepHala — YMEHHE
OTBEYaTh Ha BOIIPOCHI IS coOeceJOBAHM L.

BﬂﬂpﬂCBI JJIH EﬂﬁECEﬂﬂEHHHH

ba30BbIH YPOBEHDb
Tema 1. KonuenryajabHble H HHPOPMAIIHOHHBIE MOAE/IH HHHOBAIIMOHHBIX IIPOEKT 0B
1. Mopgem HHHOBAI[HOHHBIX ITPOEKTOB
2. HHHOBaIlHOHHBIE TEXHOIOTHH 3JIEKTPOHHOI KOMMEPITHH
3.  ApXHUTeKTypa HHTEIUIeKTYaJIbHbIX CEPBHCOB
Tema 2. OHTOJIOrHYeCKHE MOJe/IH HH(POPMANHOHHBIX CHCTEM
4.  @opmarm3zaips TpedoBaHHH K HHHOBAI[HOHHOMY ITPOJVKTY
5. Cpencrra pa3paboTKH HHHOBAIMOHHBIX PEIIIEHHI
6. TexHomoruu o6padbOTKH 3HAHIIH
7.  OHTOIIOTHYeCKHE MOJIETH HHHOBAI[HOHHBIX ITPOAYKTOB
Tema S. UHpacTpyYKTYpPa NPOEKTHPOBAHNUA HHHOBAIMOHHLIX HH/KREHEPHBIX pPellleHH
8. HampasneHns pa3sBHTHSA HHHOBAIHOHHBIX TEXHOIOTHH
9. IIpoexTHpoBaHIE HHHOBAIIHOHHEIX HHKEHEPHBIX PEIICHII
10. CraxmapTH3alia HHKEHEPHOTO IIPOeKTa
Tema 6. HECTpYMeHTAIbHOE 00ecTIetieHHE OHTOJIOTHYIECKOro MOAe IHPOBAHHUSA
HHPOPMAHOHHBIX CHCTEM
1. HG@%%&%E%@Q)EMIEHGGTH HHHOBAILIMOHHOI'O PEIIEHH S
Ceprucpnif?, IVPEFOIPEPATHE IS BICOFOMITAEE¢Roro > PeKkTa BHEAPEHHS ITPOeKTa
SRS 3 R ETPYMEHTAD HOE OOECTIEUEHTE MOJIEHPOBAHIS TIPOEKTA

14. PemaxTop OHTOJIOTHIT
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15. S3BIKH OHTOJIOTHUYECKOTO MOOCIOTPOBAHIA

I1oBBINIEHHBLIA YPOBEHDb

Tema 1. KonnenryajabHble H HHPOPMAIIHOHHBIE MOAe/ITH HHHOBAIIMOHHBIX IIPOEKT 0B
1. KoHienryaiabHOe MOAEIHPOBaHIE HHHOBAIIHOHHOIO IIPOAYKTa

2.  HudopmainoHHOE MOIETHPOBAaHHE HHHOBAIIHOHHOTO ITIPOIYKTa

3.  OHTOIOTrHYECKOE MOEIHPOBaHI e HHHOBAIJHOHHOIO IIPOAYKTA
Tema 2. OHTOJIOrHYecKHEe MoJe/ I HHPOPMAIIHOHHBIX CHCTEM

4. TIpHHIMMITEI OHTOIIOTHYECKOTO MOJAEIMPOBAHHI HHKEHEPHOI'O IIPOEKTa

5. ApXHUTeKTypa OHTOJIOTHYECKOH MOJEIN HHHOBAI[HOHHOIO IIPOAYKTa

6. TexHonoruu OOIBINX JaHHBIX

7. Texwuonorun Data mining
Tema 5. UHpacTpyYKTYpPa NPOEKTHPOBAHAA HHHOBAIIHOHHBIX HHKREHEPHLIX pelleH
8. ApxHTeKTypa IIPOorpaMMHBIX KOMIUIEKCOB IS HHKEHEPHOI'O IIPOEKTa

9. CraHgapThl MTPOEKTHPOBAHHU S ITPOrPAMMHOI0 00eCTIeYeHHS HHKEHEPHOI'O ITPOEKTa
10. CraHmaprsl pa3padoTKH IIPOrPaMMHOI0 O0eCIIeYEHH I HHKEHEPHOT'O IIPOEKTa

11. Meroas! pa3spaboTKH HHHOBAIHOHHOL O ITPOIYKTA

12. IIpmmeHeHHe HHCTPYMEHTOB pa3paboTKH HHKEHEPHOT'O ITPOEKTa
Tema 6. HECTpyMeHTA/IbHOE 00ecTIetieHHE OHTOJIOTHYECKOro MOAe THPOBAHHSA
HHPOPMAITHOHHBIX CHCTEM

13. MojenupoBaHne CTPYKTYPBI HHKEHEPHOIO IIPOEKTA

14. OOBEKTHO-OPHEHTHPOBAHHOE MOJEIHPOBAHNE HHKEHEPHOI' O PEIIEHI S

15. MHCTpYMEHTHI MOAEIIMPOBAHHS HHKEHEPHOI'O IIPOEKTa

4.4. Memoouueckile pexomenoait No HAMICAHLIIO HAVYHBIX MeKCHOoE (00K1aooe, pegepamos,
acce, HAYYHBIX cmameti 1L m.o.)

[lepex TeM, KaK TIPHCTYIIMTR K HaIlMCaHHIO HAay4YHOrO TEeKCTa, BakKHO pa30o0paThCd,
KaKOBa MCTHHHAS L€ BAIIEr0 HAYYHOI'O TEKCTA - STO IIOMOXKET BaM PazyMHO pacIIpelelIHTh
CBOH CHJIIBI H BPeMSL.

Bo-TiepBBIX, CHayalla HYXHO OIIPEAEIIHTLCSI ¢ HAEEH HAYYHOIO TEKCTa, a JUIS BTOro
HEOOXOAMMO HAYYHThCSA JIHOO OTHOCHTBCS K Pa3HBIM SBICHISIM H (akTaM HeCKOIBKO
KPHTHYECKH (CBOS Hjesd — KaK HHasg TOYKa 3PEHHS), THOO HaYYHTHCS YBIEKAThCS KaKHMH-TO
H3BECTHBIMH HJESMH, KOTOpPEIe HYKJAKOTCSI B JopaboTke (Hiesd — KaK OIITHMHCTHYECKas
IO3HI[MS M HaIpPaBJIEHHOCTh Ha JaJbHEeHIee COBEPIIEHCTBOBAHHE YXKe H3BECTHOrO). Bo-
BTOPBIX, HAVYHTECS OPraHH30BEIBAaTh CBOE BPEMSL

[Trcarp ciepyer SICHO M IIOHSTHO, CTapasich OCHOBHEIE ITONOKEHHS (POPMYIIHPOBATH
YeTKO H HEeABYCMBICIEHHO (YTOOBI H caMOMYy TIOHSATHO OBIIO), a TaKXke CTPEMSIChH
CTPYKTYPHPOBATh CBOH TEKCT.

CHcTeMaTH3alMsd H aHaIW3 H3YUYEHHOH JHTepaTyphl II0 IIpo0JIeMe HCCIIENOBAHHS
ITO3BOIISIOT CTYAEHTY Hamucarsb pabory.

PaGoumit BapHaHT TeKCTa JOKIaja IIPeIOCTABISETCS PYKOBONUTEIIO Ha IPOBEPKY. Ha
OCHOBE pPabdoyero BapHaHTa TEKCTa PYKOBOAHUTEIL BMECTE CO CTYIEHTOM OOCYXKIaeT
BO3MOKHOCTH JJOpaOOTKH TeKcTa, ero 0(pOpMIIEHHE.

Cmpyxmypa ooxkiaoa:

— Bpenenne (He Gomee 3-4 crpanHmi). Bo BBeleHHH HeoOXOJHMO OOOCHOBATh BBEIOOP
TEMBI, €€ aKTYaIbHOCTh, OUEPTHTH OOIACTh HCCIEAOBAHHS, OOBEKT HCCIIeJOBAHHS, OCHOBHEIE

IICJOT H 3&%&1[[1 HCCIICITOBAHITA.
OOKYMEHT NOONWCAH

— YOHOPHD ACTELCOCTONT H3 2-3 paslelloB. B HHX pacKphIBAETCS CYIh HCCIEIYEMOH
PN pQOITEMB, TIDOBOZIFT C4"0630p MIpOBOIT THTEpPaTyphl M HCTOYHHKOB WHTEPHET IO MPeMETY

Bnapeneuy; ebayxoea TaTk ApOBHa

HCCIICAOBAaHHA, B KOTOPOM OJACTCA XAaPaKTCPHCTHKA CTCIICHH pﬂBpﬂﬁGTﬂH}IGCTH HpﬂﬁHEhIBI H

E],BTDBEI{EIH dHAIIHTHYCCKAA OICHKda OCHOBHBIX TCOPCTHHCCKHX IIOAXOJO0B K €€ PCIICHHIO.
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M3mnoxeHne MaTepHalla He JOJDKHO OFPaHHYMBATHCS JIHINEL OITHCATEIIbHBIM ITOAXOAOM K
PACKpBITHEO BBIOpaHHOH TeMbl. OHO Takke JOIIKHO COJepsKaTh COOCTBEHHOE BHJIEHHE
paccMaTpHBaeMOH IPoOJIeMbI H H3II0KeHHEe COOCTBEHHOH TOYKH 3PEHHS Ha BO3MOXKHBIE ITYTH
ee pelleHNs.

— 3axmoyeHHe (1-2 cTpaHHMIBI). B 3aKIOYeHHH KpaTKO H3IararoTcs JOCTHTHYTBIE ITPH
H3YYEHHH ITPOOIIEMEI IIEIIH, IIEPCIIEKTHREI Pa3BHTHS HCCIIEAYEMOIO BOIIpOCca

— CIHCOK HCITOJIb30BAaHHOH JIHTepaTyphl (He MeHbIne 10 HCTOYHHKOB), B al()aBHTHOM
Mopsake, OQOPMIIEHHBIH B COOTBETCTBHM C IIPHHATBIMH ITpaBHJIaMH. B CIIHCOK
HCIIONIb30BAaHHOM JHTEpaTyphl PeKOMEHAYeTCS BKIIOYaTh PabOThl OTEYECTBEHHBIX H
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaThH, OITyOIIHKOBAaHHBIE B HAYYHBIX JKypPHaJIaX B TeYEHHE
IocJIeJHHX 3-X JIeT H CCBIJIKH Ha pecypchl ceTH MHTepHeT.

— lIpmnoxeHue (IIpH HeOOXOIHMOCTH).

Tpeboeanusa xk ogpopmneniio:

— TEKCT C OAHOH CTOPOHEI JIHCTA,

— 1mpudT Times New Roman,

— Kerab mpHdTa 14;

— MEXCTPOYHOE paccTosHHE 1,5,

— TIOJISL. CBEPXY 2.5 CM, CHH3Y — 2,5 CM, ClIeBa - 3 ¢M, cIrpaBa 1.5 cM;
— pedepaT gomkeH OBITh NIpe/icTaBlIeH B cOPOIIOPOBAHHOM BHJIE.

llopadok zawpumul doxnaoa:
Ha 3arnmry mokminaga OTBOIUTCS S5-7 MHHYT BPEMEHH, B XOe KOTOPOro CTYAEHT JOIKEH

IOKa3aTh CBOOOJHOE BIaJIcHHE MaTepHalIOM II0 3asBIeHHOH TeMe. [IpH 3ammre mOKIazga
IIPHBETCTBYETCS HCITOIb30BaHHE MYJIbTHMEHA -TTPe3eHTaL[HH.

Jlokma OILleHMBaeTCs IO CIEAYIOIIHMM KpPHTEpPHSIM: COOIMIOfeHHe TpeOOBaHHII K €ro
0(hOPMIIEHHIO, HEOOXOIHMMOCTh M JOCTAaTOYHOCTh JJISI PACKPBITHS TEMEI ITPHBEAEHHOH B TEKCTE
TOKIaJa HH(pOPMAIlHH, YMeHIe CTyAeHTa CBOOOJHO H3JIaraTh OCHOBHEIE HJEH, OTPa’keHHEIE B
IOKNajle, CIIOCOOHOCTh CTYJIEHTa ITOHSTh CYTh 3ajlaBacMbIX ITpellofiaBaTelleM H COKYPCHHKAMH
BOITPOCOB H C(POPMYIIHPOBaTh TOYHBIE OTBETHI Ha HHX.

Kpumepuu oyjer ki

Ouyenka « omauyHo » BRICTABIISETCS CTYAEHTY, €CIH B JOKIaJe CTYIAEHT HCUEPIILIBAIOIIIE,
ITOCIIeJOBATEILHO, YeTKO H JIOITHYECKH CTPOIHO H3JIaraeT MaTepHal, CBOOOTHO CITPaBIISETCS C
3aJlayaMH, BOIIPOCAMH H APYTHMH BHAAMH ITPHMeHEHHS 3HAHHH, HCIIONIb3YeT IS HaIlHCaHHS
IOK/IaJla COBPeMEHHBIE Hay4YHbIe MaTepHallbl, aHaIH3HPYeT IIONYYEHHYIO HH(OpPMAIHIO,
IIPOSIBIISIET CAMOCTOSATEIIbHOCTD ITPH HAaITHCAaHHH JOKJIaJa.

Oyenxka «xopoutoy BBICTARIISIETCS CTYAEHTY, €CIH KayeCTBO BBINIOIHEHHS JOKIaja
J0CTaTOYHO BEICOKOE. CTYAeHT TBEPAO 3HaeT MaTepHall, TPaMOTHO H IO CYIIECTBY H3MIaraeT ero,
He JOITYCKas CYIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIIPOCHI ITO TeMe JIOKIIa/Ia.

Oyenxa «yooenemeopuniebHoy BBICTABIIETCS CTYAEHTY, €CIIH MaTepHal JoKIaja
H3JIaraeTcsl YaCTHYHO, HO IPOOEJIbl HE HOCAT CYIIECTBEHHOIO XapaKTepa, CTYAEHT JOITYCKaeT

HETOYHOCTH M OMIMOKH ITpH 3aIlUTE JOKIIaja, JAaeT HeJOCTaTOYHO ITPaBHIIbHEIE (DOPMYIIHMPOBKH,
HaOIIOMAI0OTCS HAPVYIIEHHS JIOTHYECKOH ITOCIIEAOBATEILHOCTH B H3JIOKEHHH MaTepHala.
Oyenxa «HeyoogenemeopuneivHoy BBICTABISETCS CTYAEHTY, €CIIH OH HE ITOATOTOBHII
NOKIIA[ MIH JOIIYCTIUI CYIIECTBEHHEBIE OIMHOKH. CTYIEHT HEYBEPEHHO H3JIaracT MaTepHall
IOKIIaZa, HE OTBEYAET Ha BOIPOCHI IIPEIoaBaTellsl.
Onucaniie uikanvl OlfeHUGAdH LA
MaxeMaibBMBOFMOKHBIH 0allT 3a BeCh TEKYIIHMH KOHTPOIDb YCTaHABIHBAETCS PaBHBIM
Ceom qm%:gf: ESM@:%WM%QMMHE CUMTAETCS CHAHHBLIM, €CIIH CTYAEHT IOIYYHI 34 HETO
Bnanend€ MEHBEAD Y0 0T ANVCEAROBHECHHOIO JITIST 3TOr0 KOHTPOIS MaKCHMalIbHOro Oarma. PeRTHHIOBBIH
OallI, BEICTABISIEMEIH CTYIEHTY 3a TEeKYIlee KOHTPOIIbHOE MEPOIIPUSATHE, CIAHHOE CTYAEHTOM B
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YCTaHOBJIEHHBIE T'Pa(pHKOM KOHTPOIHHBIX MEPONPHATHII CPOKH, OIpPEAeIseTCsS CIIe I YEOIHM
oOpasoM:

YPpOBREHE BHIIOIHEHHI KOHTPOIBHOTO 3aJaHid | PelTHHroBELT Oamwt (B % OT MakcHMAalIbkHOro Oania
32 KOHTPOIBHOE 3aJIaHIe )

OTIHYHBLT 100

X oporrnit 80

Y TOBIIETBOPHTENH HEIH 60
HeymoBie TBOPHTEIR HELI 0

TemblI 3cce (pedpepaToB, J0KIAA0B, COOOIEHIH)

ba30BbI YPOBEHDb
Tema 1. KoHnenryajibHble H HHPpOPMANNHOHHBIE MO/JeJIH HHHOBAIIHOHHBIX IIPOEKT 0B
. @opMarM30BaHHEIE MOJIEIIH 3HAHHI
2. MeToas! HaeHTH(HKAIHH H KIacCH(QHKAITHH 00BEKTOB.
3. Mogenm HHHOBAITHOHHBIX ITPOEKTOB
4. HMHTeHCHOHAaN H 3KCTE€HCHOHAJI MOJEIH IIPOEKTa
Tema 2. OHTOJIOrHYeCKHEe MOAe/TH HHPOPMAIMOHHBIX CHCTEM
5. TexHomoruu pa3zpaboTKH OHTOJIOTHYECKOH MOIEIH
6. JlexkoMITo3HIMA H HIeHTH(HKAIHI 00beKTa MOJeITHPOBaHHI
7. CIpyKTypa OHTOIOrHYECKOH MOJEIIH
Tema 3. OHTOJIOrHA NIPEACTABJICHAA JAHHLIX H 3HAHHH B HHHOBAIIHOHHLIX PellIeHHAX
8. MeToasl rmpeAcTaBIIeHHI I JaHHBIX H 3HAHMII.
9. CrIpyKTypa IPeacTaBIeHNS JaHHBIX H 3HAHII.
10. Mogemm mpeacTariIeHHs JaHHBIX H 3HAHHH.
11. MeHTraneHbeIE JHArPaMMEI B padoTe CO 3HAHHSIMH
Tema 4. CemanTu4eckoe MoJeTHPOBaHNE JAHHBIX H 3HAHMH B TE€XHOJIOI MAX 00/ILIINX
JAHHBIX
12. dopMamm3aIs KOHIEITTYAILHOH MOJIEIIH.
13. PensiimoHHOe IIpecTaBIeHHE TaHHBIX.
14. CeMaHTHYeCKHE TeXHOJIOTHH.
15. CeMaHTHYeCKOE MOAEIIHPOBAHHE JAHHBIX H 3HAHHI B TEXHOIIOTHSIX OOJIBIIIX JaHHBIX
Tema 5. HadpacTpyKTYpa NPOEKTHPOBAHUA HHHOBAIIHOHHbIX HH/KeHEPHBIX pelleHHH
16. TexXHOMOrHH HaYYHEIX HCCIIEIOBAHIIH.
17. Meroanueckoe obeclieueHHE HAYYHBIX HCCIIETOBAHIII.
18. UH}pacTpykTypa MpoeKTHPOBAHH S HHHOBAITHOHHBIX HHKEHEPHBIX PelIeHHH
Tema 6. HHCTpYMeHTA/IbHOE 00ecredeHHEe OHTOI0OT HIeCKOro MoieJIHPOBAHNSA
HHPOPMAINHOHHLIX CHCTeM
19. MariniHa JIOrHYecKOI'O BRIBOJIA.
20. PemakTop oHTOIOrHi Protege.
21. IlporpamMHBIE IIPOAVKTBEI Kiacca Triple store.
22, IlporpammvHasa pearmzaipsg SPARQL-mHTepdetica
Tema 7. Texnoorun RDF n OWL
23. PemaxTopsl, BH3YAIM3aTOPEI H HHCTPYMEHTEI JIOTHYECKOI'O BRIBOA.
24. Texuomoruu RDF/RDFS/OWL.
25. dopmMar npeacraBieHHI JaHHEIX RDEF/ XML
Tema 8. llpuyenenne oHT 0JI0rHIeCKHX Mo/jieJiell HHHOBAIHOHHBIX NMPOXYKTOB

26. CHW@%@HMIH PEIIeHHIT.
Ceptudm 00043E9ABBBO52205E/BAS00060000043E

26. Cn
snanened |- sPKGTIEDTHEIE CHCTEMEL,

28. baspl sHaHHI.

,D,chmam%%ﬁ: EXPWHI%QWIHL
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3(0). CHcTeMBI OOIBIINX TaHHBIX.
IIoBBINIEHHBLIA YPOBEHDb

Tema 1. KonnenryaJsbHble H HHQpOPMANHOHHBIE MO/JeJIH HHHOBAIIHOHHBIX IIPOEKTOB
31. Mogenn JaHHBIX U 3HAHHI

32. AJTOpHTMEI KI1acCH(HKAIMH H KIIacTe PH3AI[HH.

33. MogenHpoBaHHe CEMAaHTHYECKHX CTPYKTYP

34. @opMarm3aiHg JaHHBIX
Tema 2. OHTOIOrHYecKHe MOoAe M HH(POPMANHOHHBIX CHCTEM

35. TexHOIOruu IPOEKTHPOBAHHS OHTOJIOTHYECKOH MOJIEIIH

36. J|eKOMITO3HIMS CITOXHOH CHCTEMBI

37. CTPYKTYPHBIH aHAJIM3 OHTOJIOTHYECKOH MOJIEITH
Tema 3. OHTO/IOrHA NIpEACTABJIECHHAA JAHHBIX H 3 HAHAH B HHHOBAIIHOHHBIX pPellIeHH X
38. MeTtonp! (popMaIH3aIHH JaHHBIX H 3HAHHI.

39. AmmropHTMEBI 00padOTKH JaHHBIX H 3HAHII.

40. Mogenn xpaHeHH I JaHHBIX H 3HAHII.

41. MeHTabHBIE TEXHHKH IS HHHOBAI[HOHHEBIX IIPOEKTOB
Tema 4. CemaHnTHYeCcKO€ MOJe/IMPOBAHNE JAHHBIX H 3HAHHH B TEXHOJIOTHAX 00JILINNX
JAHHBIX

42, TexHonorus oopadboTKH OONBIINIX JaHHBIX.

43, IlpexacraBineHHe He()OPMATH30BaHHBIX JaHHBIX.

44. CeMaHTHYECKHH aHaIH3 HH(POPMALHH.

45. Mogemnu big data
Tema 5. HHpacTpyYKTYpa NPOEKTHPOBAHNA HHHOBAIIMOHHLIX HH/KEHEPHBIX pellleHHH
46. TexHOIOIMH BH3YAIH3ALIMH HHKEHEPHEIX PEICHII

4’7. MeTomonorus aHami3a H CHHTe3a CIOKHBIX CHCTEM

48. UnHppacTpyKTypa HHKEHEPHBIX PEIIeHHI
Tema 6. HHCTpYMeHT AIbHOE 0DecnedYeHHe OHT0JIOTHIECKOr0 MOJeJIHPOBAHU A
HH(OPMANHOHHBIX CHCTEM

49. MammHa Java.

50. Pemaxrops OHTOIIOIHH

51. Tpurrepsl H COOBITHA B aJIT OPHTMH3AL[HI

52. IlporpamMMmHas peanH3al(Hs CIOMXHBIX all OPHTMOB
Tema 7. Texnomorun RDF n OWL

53. MHCTPYMEHTEI JIOTHYECKOI' O BBIBOJIA.

54. TexHomormm OWL.

55. DopmaTt npeAcTaBIeHHS JaHHBIX XML
Tema 8. IIpumeHeHne OHTOJIOrHYECKHX MOAe/ e HHHOBAIIHOHHBLIX NPOAYKT OB
56. HHTenneKTyaabHbBIE CEPBHCEI

57. basza 3HaHMH 3KCIIEPTHOH CHCTEMBEL.

58. MaiimHa BEIBOAA 3KCIIEPTHOH CHCTEMBI.

59. Data 1ieHTpHI.

60. CemaHTHYECKII aHaI3 big data

4.5. Memoouueckiie pexomenoaitiil 10 NOO20NOEGKeE K 3auenam

[Iponeaypa 3aueTa Kak OTAeIIbHOE KOHTPOIIEHOE MEPOIIPHSITHE HE ITPOBOAHTCS, OL[EHHBaHHE
3HAHHI 00YYarOMIErOocs IMMPONCXOJHT IT0 pe3yIIbTaTaM TeKYIIEer O KOHTPOJISL

3a4yeT BBICTABISCTCS TIO PE3VIIbTaTaM pElﬁGTLI B CCMCCTpC, IIPH CAa'Yc BCCX KOHIPOJIbBHBIX
OOKYMEHT NoarncaH

TOUEK, IIPERFEMOTPBHHBLGIOTEKYIIIMM KOHTPOIEM VYCIIEBAEMOCTH. ECITH IO HTOraM ceMecTpa
CePTGYuATOTIIITCS TiMEET 0T 33 60" BarioB, eMy cTaBHTCS OTMETKa «3auTeHOo». OOyYaroImeMYCsL,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

HMCIOIIEMY IO HTOI'aM CEMECTPa MCHCC 33 6HJIJIGE:, CTABHTCH OTMCTKA «HE 3da4YTCHOY.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Konuuecmeo bannoe 3a 3auem (S3a4) npu pasniyn vix petimunzoevlx baniax
1O OUCYUNILIHE RO Pe3VIbMamam pabonvl e ceme cipe

PeHTHHIoBBIH 0AJL71 110 AUCIHILINHE Kom1ecTBO 0a/1L10B 32 3a4er (S3a4)
110 pe3yJIbTaTam padoThl B cemecTpe (Rcem)
S0 < Rcem < 60 40
39 < Rcem< 50 35
33 <Rcem < 39 27
Rcem< 33 0

KoHTpoJIb caMoCTOSATE/IbHOH PA0OTHI CTY/IEHTOB

KoHTpoms caMocTOATeIIbHOH PadoTHL IIPOBOAUTCS ITPEIIOJaBaTeIIeEM B aYIHTOPHH.

[IpemycMoTpeHsl CIIEAVIOIIHE BHIBI KOHTPOILL coOeceJOBaHHE, OLIEHKAa BBHIIIOIHEHHS
IOKJaJa H ero Ipe3eHTaIlHH.

[TogpoOHBIE KpHTEpPHH OLIEHHBAaHHS KOMIIETEHIIMH ITpHBeIeHbI B (DOHJE OIEHOYHBIX
CPEeACTB JUIS ITPOBeJACHHS TeKYIIEH H IIPOMEKYTOUHOH aTTeCTaLHH.

Cnucok JuTeparypsbl 1A BbinoJaHeHusa CPC

IlepedeHb OCHOBHOM JINTEPATYPhI

bapermera A.B., banmmuu K.B., I'onmoB P.C., llepenepses M.M. MuHOoBammm: YueGHoe
rmocobue / Iloxg obmm. pex. a.3.H., nmpod. A.B. Bapeimepoi. — 2-e u3xa. — M.: M3garenscko-
TOproras Kopriopaifug «lammkos 1 K », 2018.
IlepeveHb QONMOJTHHTEILHOM JIITEPATYPbI

MHHOBaniHOHHBIN MeHeKMeHT . Kypc nexkumi / O.H. Kymakos, T.C. Memepskopa |
M-Bo oOpazoBaHnsa H HayKH Pocc.Depeparmu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
Ilepeyennb YueOHO-MeTOqHIECKOr0 odecneveHH CAMOCT OATEIbHOH PadoThl 00Y1aKOIHXCH
0 JUCIHUILJINHE

1. MeTogHueckHe YKd3aHIA 110 OpraHH3allHH CaMOCTOSTEeIbHOH pElﬁDTBI CTYACHTOB
ITO AHMCITHITIIHE {{I/IH}I{EHEPHBIE KeHChI: OT INPAKTHYCECKHX 3449 K HHHOBAITITOHHBIM PDCIICHI AMY) .
2. MeTognyeckHe YKd3daHHA K IIPAKTHHYCCKHM  3aHATHAM 110 JHCITHIIJIMHE

«VHKeHePHBIE KEHCHL: OT IPaKTHYECKUX 3a7a4 K HHHOBAL[MOHHBIM PEIEHI M.
ITepeuens pecypcoB HHGPOPMAIHOHHO-TEICKOMMYHHKANHMOHHONR ceTH <« JIHTepHeTY,
He00X0MMbIX /IJI1 0CBOCHHSA UCIHILTHHbI

1. http://www.ved.gov.ru/ - mopTai BHEIIHEIKOHOMHYeCKOH HH({)OPMAaILIHH.

OIEKTPOHHBIE OHOMMOTEYHEBIE CHCTEMBL:

2. http://biblioclub.ru/ - YHnsepcutetckast ononnoreka ONLINE.

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

4. https://elibrary.ru — HayuYHas1 SIEKTPOHHASA OHOIMOTEKA

[TpodeccnoHambHBIE 0a3bl JaHHBIX

5. http://economy.gov.ru - O(QUIHAIGHBIN calT MuHHCTEPCTBA 3KOHOMHYECKOTO
Pa3sBHTHUA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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