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BBEJIEHHUE

B  MeTOomMUecKHMX  VKa3aHISIX  COJAEpKaTcsd  MaTepHalbl, HeOoOXOAHMEBIE IS
CaMOCTOSTEILHOH ITOATOTOBKH CTYAEHTOB K BBIIIOIHEHHIO ITpPaKTHYeCKHX palboT. B ormcaHme
ITPAKTHYECKHX paboT BKIIOYEHBI I€b paloThl, TOPSIAOK €€ BBIIMOIHEHHS, PacCMOTPEHHI
TEOPETHYECKHE BOIIPOCH], CBSA3aHHBIE C pealM3allHel IIOCTABIIEHHBIX 3aJad, IIPHBEIcHA
HeoOXoauMas Jmreparypa.

MeTtoaHuecKHe yKazaHHS ITOCBSINEHBI Kypcy «MHXKeHepHBIe KEHCBI: OT ITPaKTHYeCKIHX
3a/1a4 K HHHOBAIHMOHHBIM pPeEIIeHH M. OIHOH H3 CIIOKHEHIIMX 3aJa4u B MT-orpacinn sBiserca
CErOfHS OpraHH3aIlMs B3aHMOJAEHCTBHSA HH(OPMAIHOHHBIX CHCTEM, HCITOJb3YIOIMHXCS IIPH
CO3JAaHHH H SKCIUTYaTallMH KPYITHBIX ITPOMBIIUIEHHBIX OOBEKTOB (HE(PTSHBIX IUIAT(OPM,
AIEKTPOCTaHIMH, XHMHYECKHX ITPOH3BOJACTB, (papMalleBTHUECKHX MPEeMIIPHSITHS H T.O1.). B HX
KH3HEHHOM I[UKJIE 3aHATO MHOJKECTBO OpraHH3alliii. IIPOEKTHPOBIMHKH, CTPOHTEI,
ITOCTABIHKH OOOPYIOBAaHUS, CIIYKOBI SKCIUIVaTal[MH M T. ., Kakaasd HX KOTOPBIX OOBIYHO
HCITOIB3YET CBOH HaOOp KOMIThFOTEPHBIX CHCTEM H CBOH (POPMAaTHl JaHHBIX.

[To mapmeiM NIST (HaipioHambHEBEIN HHCTHTYT CTaHAapTH3aIlMH H TexHomorui CIIIA),
pelieHHe IpoOIIEM  B3aHMOJEHCTBHSA PasHOPOAHBIX KOMITBIOTEPHBIX CHCTEM IIOMOJKET
HHAYCTPHH KPVITHBIX KAITHTAIBHEIX IIPOEKTOB TOIMBKO B CIIIA sKOHOMHTE 40 16 MIpA. IO B
roj. Bo3MOKHOCTE JOCTYIIAa M aHaIH3a JJIS ITONMHBIX JAHHBIX JKH3HEHHOI'O IMKIIAa CIOKHOTIO
HHKEHEPHOI'O 00BEKTa cTajla CeroJHs 00s3aTeIbHBIM YCIOBHEM 3()(EKTHBHOIO YIIPABIIEHHS €0
ITPOEKTHPOBAHNEM M SKCIIIVaTal[Hel. DTy 3aauyy Has3bIBaOT ITO-Pa3HOMY. CO3HaHHE EIITHOIO
HH(OPMAIHOHHOIO ITPOCTPAaHCTRA KH3HEHHOTO ITHKIA, CO3JaHHe ITH(POBOH MOJIEIH H T. II.

BombInHCeTBO Pa3paboOTYHKOB HHKEHEPHBIX HH()OPMAIIHOHHBIX CHCTEM
(CAD/CAM/CAE/PLM) HCIIONIB3YIOT KIaccHYeCKHe OOBeKTHBIE MOJEIH JaHHBIX H Oolee HIH
MEHEE CTaHAApPTHBIE PELIHOHHBIE Oa3bl JaHHBIX, OJHAKO MHOIOJETHHE IIONBITKH HX
0o0Bbe IMHEHN S HA €IHMHOH ILIaT(OopMe ITOKa YTO He yAaalrch. OTYacTH IPHYHHY TaKOro IIpoBaja
MOJKHO OOHapYKHTh B OCHOBAaX KIIaCCHYECKOH PENSI[HOHHOH TeOPHH MOJETHPOBAHU A JaHHBIX —
B JKECTKHX TIpPaHHIAX MeEXIY CVYIMHOCTSIMH, arpubyramMi M CB3saMH. [Ipu oObequHeHNH
MHOJKECTBA PEIISILMOHHBIX 0a3 JaHHBIX OT Pa3sHBIX IIPOH3BOJUTENEH, Ja €IlE M IPHHAIIEKAIIHX
Pa3HBIM XO35€BaM, BBISCHSIETCS, YTO BCE OHH ITPHHIMAJIM Pa3HbI€ PeIleHIs IIPH MOAEITHPOBAHHH
OCHOBHBIX ITOHSTHI ITPEIMETHONH OOIacTH. 3a4acTVIO OJHO M TO XK€ HHKEHEPHOE IIOHSITHE B
OMHOH 0a3e JaHHBEIX OYAEeT COOTBETCTBOBAThL MMEHH TAaOHMIGI, B APYroH 0aze — COMEpP KaHHIO
STYEHKH TaOJIHMIBI, a B TPEThEH — HMEHH CTONIOIA TaOIHIIEI.

Kpome Toro, MH;KeHepHble HaHHBIE COJiep’KaT KpaHHE PasHOPOJHYI0 HH(OPMAIlHIO 00
OJHHX H TeX ke OOBEKTax, B OTIIHYHE OT «YIIPABIEHYECKHX» HIH (PHHAHCOBBIX JAaHHBIX.
JlanHBIE O Ppa3HBIX Vy37aX H IIOACHCTEMax IPOMBIIIIEHHOTO 0O0BeKkTa (TpyOOoITpOBOJAX,
BIEKTPOOOOPYAOBAHHH, CTPOHTEIbHBEIX KOHCTPYKIIHSX H T.II.) HMEKT IIPHHIHITHAIEHO
Pa3IMYHYIO CTPYKTYPY, a B HEITPEPHIBHOM ITPOH3BOICTBE (HE(DTEXHMHS, SIEKTPOCTAHLIMH H T.JI.)
CVIIECTBYIOT COTHH TIIOJCHCTEM H TBICSIYH TpyIrar oOopyraoBaHHA. JlaHHBIE O Hacoce B
HHKEHEPHBIX HH(OPMAIIHOHHBIX CHCTeMaX BKIIOYAIOT cBeJeHHS H3 cHcTeM ERP m EAM,
cucteMm PLM, CAIIP, a Takke HH()OPMAIIHIO O €T0 MPOeKTHBIX TeXHOTOITHYeCKHX peknMax, 3D-
KOMITIOHOBKE, HCTOPHH 3aMEPOB C €ro JAaTYHKOB, HHTEPAKTHBHBIE PYKOBOJICTBA II0 MOHTAXY H
OoOCIY:KHBAaHHIO H MHOroe japyroe. Hacoc wmnmeeT (YHKIIHOHAJIBHBIH KOJ B IIPOEKTHOH
nmokyMeHTalluH B cucremMax CAIIP u npuobperaer B EAM cepHHHBII HOMep, OyIayuH
YCTaHOBJIEHHBIM Ha o0ObekTe. HMmxkeHepHas wnHQopMmanmsa (OpMHPYETCS B  KaTajore
nmpomspoguTensa, B CAIIP g TelmmoTeXHHYECKHX M SIEKTPHYECKHX CIIEI[HAIBHOCTEM, B
CHCTeMaX IMPOEKTHOI'O YIIPABIEHH S, YIIPABIIEHHS CTPOHTEIBCTBOM (4D -IIpoeKTHPOBAHHS), H T.II.

Ecim KaXayi0o M3 HHXEHEPHBIX CYIIHOCTEH OIMMCHIBATh PENSIMOHHOH TaOIHI[eH, TO
YHCIIO T%@%ﬁgﬁ%ﬁmﬂm COCTAaBHT HeCKOJIBKO THICSY. [IpH 3TOM BO3HHKAIOT ITPOOJIEMEI

Cepruch RBICTROMGH OTRHSETIPHE POPNEIHPOBAHIH OOIIET0 3aIllpoca K HECKOIBKHM Oa3aM JaHHBIX, B
SnanengoT oPRIX O RaAR O TNEYEHB BBIITIe, MOITTH OBITH IMPHHSTHI ITPHHIMITIHAIBHO pa3HbIe PeIlleHHS II0
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ITOBOAY OOBEKTOB H aTpHOYTOB IMPeAMETHOH OOIACTH, IIH IO ITOBOAY OTPaXeHHS H3MeHEeHH S
O0OBEKTOB BO BPEMEHH.

Pemmenne mpoGreM HHTerpaliii HHKEHEPHBIX MAHHBIX OKaszaloch ropasfo yaobHee
OPraHH30BBIBAThH B PaMKaX CEMAHTHYECKOI'O ITOAXOJa K MOJIEIIHPOBAaHMIO JaHHBEIX. B paMkax
ATOTO MOAX01a HH(POPMALHS IIPEJOCTABRIISETCS B BHJIE COBOKYITHOCTH CBS3aHHBIX OTHOIIEHISIMI
CyOBeKTOB H 0OBeKTOB (rpacda), a He B BHJe IPHBHIYHBIX TalOmmil. Pacrmpsercs cdepa
HCIIONB30BAHMSA  JJI1 HHJKEHEPHBIX  JAaHHBEIX  HauOolee  PacIpPOCTPaHEHHOI'O  TAKOI'o
nipeacraBneHnsa — ctaHgapTa RDF (Resource Description Framework).

OTO JaéT BO3MOJKHOCTh 3(PeKTHBHO '"CKIaAbIBaTh" B OJHY CIPYKIYPY JaHHBIE H3
Pa3HBIX HCTOYHHKOB. ['padoras cTpykrypa HanbOonee yaoOHa JJII ITpeJcTaBIIeHHS pa3HOPOJHOM
HHKEHEPHOH HH(POPMAIHH, TPeOYIOIeH ITOCTOSHHOIO Pa3BHTHS H YCIOKHEHHS MOJETH JaHHBIX
Ha IPOTSDKEHHH BCEro JKH3HEHHOro IMHKNIa. MH(opMaipis B ceMaHTHUYeCKOH (OpMe JIerko
IIOTIOJIHSETCS M PACIIHUPSICTCS IIPH IIOSBIIEHHH HOBBIX HCTOYHHMKOB, 03 HeEOOXOIHMMOCTH
(pyHIaMEHTAILbHOH TepepaOOTKH CHCTEMBI XpaHEHHsS, KaKk B clIydae 0a3 JJaHHBIX.
CeMaHTHYECKHE CTaHAApPTHl IIOJJIEPKHBAIOT THOKHE H PpacIHpseMble HH()OPMAIHOHHBIE
MOJIEIIH, T.e. TIO3BOJSIOT OOBEAMHSATH II0 Mepe HeOOXOAMMOCTH H HHXEHEPHVIO, H
HOPMAaTHBHYIO, H TreorpapHyecKyro, H (PHHAHCOBYIO HH(pOpMalHio, Oe3 OCTaHOBOK Ha
nepepaloTKy HH(MOPMAIHOHHOH MOJEIH IIPH KaXJoM pachmpeHHH. DopMbl H OOBEMEI
oOpabaTeIBaeMBIX JAaHHBIX MOI'YT YTOYHSTHCS IO Mepe Pa3sBHTHSI TpeOOBaHMI K HH(QOPMAIMH H
pocTa IMTOHHMAaHH A ITOTpeOHOCTEH YYaCTHHKOB KH3HEHHOI'O I[HKIIA.

1. HEJIb " 3AJIAYH OCBOEHUA JTHUCIHHHUITJIMHBI

[{empr0 OCBOEHHMS MHUCIIMIUIHHBEL «WMHKeHepHBIe KEHCH. OT IIPAKTHYECKHX 3ajJad K
HHHOBAIIHOHHBIM PelIeHHSIM» SBIISeTcsS (pOpMHpOBaHHEe HaOOpa YHHBEPCAIbHBIX KOMIIETEHIIHIA
Oyayinero 6akanaBpa I10 HallpaBJIeHHIO ITOAroTOBKH 38.05.02 TaMoKeHHOE AEeo.

3aauil OCBOEHHMS JUCIHITIIMHEL. H3YUEHHE METOAOIOTHH IMPOEKTHPOBAHMS HHHOBAIHOH -
HBIX PEIEHHI, TIOIYYEeHHE HABBIKOB ITPHMEHEHHS HHHOBAIIMOHHEIX ITPAKTHK B OOIIaCTH HMHIKE -
HEPHBIX PelIeHHH IMPaKTHYEeCKHX 3aJa4 IMPo(ecCHOHAIBHOH JeSTelIbHOCTH.

2. ObOPYJOBAHHE 1 MATEPHAJIBI
ATImmapaTHeIE CPEACTBA: IIEPCOHAJIBHEIN KOMITLIOTED,
IIporpammuzsie cpeactea: OC MS Windows; MS Visual Studio, MS Office.
YuyeOHBIH Kiacc ocHameH IBM-cOBMeCTHMBIMH KOMIIBIOTEPaMH, OOBEJHHEHHBIMH B
JIOKAJIbBHVIO CeTh. JIOKaIbHas ceTh Y4eOHOro Kiacca HMEET ITOCTOSHHBIH JOCTVIL K ceTH Internet
II0 BBIACIIEHHON JMHHH. I IIpoBeAcHHS I1alopaTOpHBIX padoT HeOOXOAHMO CIIEAVIOIIEE

IIporpaMmMHoe oOeclieyeHHe: oIepallHoHHad cicTeMa MS Windows, makeT o(pHCHBIX IIPOrpaMM
MS Office, maxer MS Visual Studio.

3.HAUMEHOBAHHUE ITIPAKTHUYECKHX 3AHATHH

Ne Temel | HamMeHOBaHIe TEM AUCIMIUIMHEBL, HX KpaTKoe | OOBEM YacoB N3 Hx

I CLIHILT COJIEp KaHHE ITpaKTHYeCKas

HHEI IIOATOTOBKA,

JACOB
| Tema 1. KoHIeNITYalIbHEIE H 3
AOKY WEFTHR HHBIE MOJIEIIH HHHOBAITHOHHBIX
SMNEKTPOHHOW MOANUCHIO
Ceprudbmkhr:  2C0000043EpABEHEI 53R A500060000043E
Bnaneneu llleGayxoea TlaTeAHa AnexkcaHgpoBHa
DopMarm30BaHHbIE MOJCTH 3HAHHI.
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Crpykrypa HHpopMaHH. MHTeHCHOHAT H
sKcTeHcHOHal. OOBeKTH H KIIacChl OOBEKTOR.
MeToapl HaeHTH(HKAIIHH H KIIacCH(PHKAITHH
OOBEKTOB.

Tema 2. OHTOJIOTHYECKHE MOJEIH
HH()OPMAI[HOHHBIX CHCTEM

[Iporiecc co3maHi s OHTOJIOTHYECKOH MOJ[EIIH.
JlexoMITO3HITHS M HJeHTH(PHKAITHS 00BhEKTA.
Knaccugukaigisa 1 ormicaHie CBOMCTB 00BEKTa.
OrmnpeneneHnus 3HaUYeHHS CBI3eH 00BEKTa C
IPYTHMH OOBEKTaMII.

Tema 3. OHTOIOTrHS IIPEACTAaBICHIS JaHHBIX H
3HAHHI B HHHOBAI[HOHHBIX PEIIEHHIX

MeToapl IpeicTaBIeHNHS JaHHBIX H 3HAHHI.
CTpyKTypa NpeAcTaBIcHNI JaHHBIX H 3HAHHII.
Mojenu rpeicTaBIeHHS JaHHBIX H 3HAHHIA.

CepTuduK
Bnaneneu

Tema 4. CeMaHTHYECKOE MOJEITHPOBAHHE
TAHHBIX H 3HAHHH B TEXHOIOTHIX OOIBIITHX
TAaHHBIX

DopManH3aIlHa KOHIIENTYaTbHOH MOJEIH.
PemsmmonHOe npeicTaBIeHHEe JaHHBIX.
CeMaHTHYeCKHe TexXHOIOornu. CeMaHTHYeCKAsS
nayrHHa. CeMaHTHYEeCKOe MOJETHPOBAHHE
IAHHBIX M 3HAHMIL B TEXHOJIOTrHIX OOBIIIX
TAHHBIX

Tema 5. UHppacTpyKTypa ITPOeKTHPOBAHH
HHHOBAIMOHHBIX HHKEHEPHBIX PEIlEHHH

TexXHOJIOrHH HayYHBIX HCCIIEJOBAHHI.
HMHppacTpyKTypa Hay4HBIX HCCIIeJ0BaHHI.
MeTtomueckoe obecrieyeHHe HCCIIeIOBaHIH.

MHppacTpykTypa MpoeKTHPOBAHH
HHHOBAIHOHHBIX HHKE€HEPHBIX PEIIIEHHIH

Tema 6. MHCcTpyMeHTanbHOE 00eCIIeUEHHE
OHTOJIOTHYECKOI'0 MOJIEIIMPOBAHH S
HH()OPMAIHOHHBEIX CHCTEM

ManmHa JIorHYecKkoro BbIBOJla. PemakTop
oHTOJIOTHH Protege. [IporpaMMHBIE ITPOXYKTBI
KJ1acca Triple store. IIporpammmas
peammzanug SPARQL-mHTepdeiica.

HT.

NelcTeUTe

2CQQ00043E
llleG3ayxoea Ta

an%?%@mm R XML
o

‘*P%ﬁ%. Tﬁﬁfﬂ%ﬂ]@% OHTOJIOTHYECKIX
TEHHA EHEEH,EI, oBHa

Tema 7. Texuomnormi RDF 1 OWL

PemakTophl, BH3yalIH3aTOPbl M HHCTPYMEHTEI
v RAESEOLY — BRIBOJA. RDF/RDFS/OWL.

MOJACIICH HHHOBAIITHOHHBIX ITPOAYKTOB
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CHCTEMBI ITOJIEPKKH IIPHHSITHS PEIIIEHIH.
OKCIIepPTHRIE CHCTEMEBI. basbl 3HAHMIA.
Xpa”Hwiuna 3HaHHH. CHCTeMBI OOJIBIIIHX
JTAHHBIX.

HToro 24

CTPYKTYPA U COIEP KAHHUE TIPAKTUUECKHUX 3AHATHUI

IIpakTHueckas padora 1. KoHnenrya/bHbie H HHQOPMAINHOHHbIE MOJeJIH
HHHOBAIIMOHHBIX IPOEKT 0B

Ileanb padorbl: Pa3zpaboTaTh MOAEIs HHKEHEPHOTO IIPOEKTa.
OcCHOBBI TeopHH

JIOTIONHUTEILHBIE TIPEUMYINECTBA IIpH pPadoTe ¢ CEMAHTHYECKHMH JaHHBIMH JaéT
IIPHMeHEHHEe OHTOJIOTHYECKHX CTAaHAApPTOB, IO3BOJLIIOIIHX HE ITPOCTO ITOJIY4aTh HH()OPMALHIO
H3 pa3HBIX HCTOYHHKOB B OJHOM THOKOM H pacImHpseMoM (opmare, HO H OJHHAKOBO &é
HHTEPIIPETHPOBaTh. [IpH OHTOINOrHYECKOM MOJIEIHMPOBAHHH MJAaHHBEIX B CEMaHTHYECKOM
IIPEACTABIECHHH HCIIONB3YIOTCA TIOHSTHS M OTHOINEHHMS H3 3apaHee COITIaCOBAaHHOIO
(oImpeJenéHHOr0 KaKHM-TO CTAaHAApPTOM) CIIHMCKa IIOHSTHH H OTHOIIEHHI, OITHCHIBAIOIIETO
HEKOTOPYIO  IIPeAMeTHYRO  00lIacTh  HHJKEHEpHOH  cepel  (MEXaHHKY,  BIEKTPHKY,
TellJIOTHJIPaBIIHKY, CTPOHTEIILCTBO, H T.I1.). Hamprmep, oJHH pa3 BBOAATCS IOHSTHS "Hacoc",
"mapieHHe” WIH 'TIOAKIIOYEHHE", M Jajee VYHHBEPCAIbHBIE CCBUIKH Ha TaKHe IIOHSTHS
CTAHJJAPTHOI'O CIIOBAps-TEe3aypyca HCIIOIb3YIOTCS BCEMH CTOPOHAMHM JJIS OITHCAHHS OOBEKTOBR,
H3BIEKaeMBIX H3 pasHOOOpasHEIX 0a3 JaHHBIX.

OHTOJIOTHYeCKasd MOJElNb JAaHHBIX SBIISETCS COCTABHOH YacThIO CaMHX JJaHHBIX —
IIOHSTHS CTAaHJAPTHOIO CJIOBaps-Te3aypyca (Tak Has3bIBaeMble 'CIIPaBOYHBIE JaHHBIE")
HCITOIB3YIOTCS IS OIIMCAHHS CMBICIIA H CIIOCOOOB HMCITOIB30BAaHH S JaHHBIX ITPpH 00padoTKe HX
KaK KOMIILIOTEpAMH, TaK M JIXOABMI. IIpH HeOoOXOMMMOCTH YTOUHHTBL CMBICI ITOIYYEHHBIX
IaHHBIX MOXKHO H3 3apaHee H3BECTHBIX HCTOYHHKOB (OHOIMOTEK CIIpaBOYHBIX JAHHEIX) H C
HCIIOIB30BAHHEM TeX JKe CTAaHAApPTH3HPOBAHHBIX TEXHOJIOTHH M HHCTPYMEHTOB, KOTOPBIE
HCITOIB3YIOTCS UIsI OOMEHA JaHHBIMI

OCHOBaHHBIE HAa OHTOJIOTHYECKOM MOJEIHPOBAHHH HHTETrPAIfHOHHBIE CEMAaHTHYECKHE
MOJIENIH IS MHKEHEPHBIX OOBEKTOB Ppa3palaTklBalOTCS KaK Ha OTpPacieBOM, TaK M Ha
MEKIYHAPOIHOM YPOoBHE. COBPEMEHHBIE PEIIEHHS 110 MOJAEIIMPOBAHHIO JTaHHBIX JIETTIH B OCHOBY
HEHTPAIlbHOH II0 OTHOLIEHHIO K OTAEIbHBIM HHXEHEPHBIM CHCTEMAaM MOJEIM JaHHBIX
craggapra ISO 15926 "Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities' (I'OCT-P UCO
15926 "lIpoMBIIIUIEHHEIE aBTOMAaTH3HPOBAaHHBIE CHCTEMBI M MHTErparus. MHTerpaims JaHHBIX
’KH3HEHHOTO IHKIIA I NepepaOaThIBAIONINX ITPEeAIIPHSATHI, BKIIIOYAs He(TSHbIe H I'a30BBIE
TIPOH3BOJICTBEHHBIE ITPEITPHATH").

OTOT CTaHAApPT ONIpedelsieT HHKEHEPHYH) OHTOJIOTHEO — OCHOBHBIE THIIEI OOBEKTOB H
OTHOINIEHH, HCIIONB3YeMBIX IPH ITpecTaBICHHH HHKeHEPHOH HHQOPMAIHH, VIIOPSIOYHBACT
TEPMHHOJIOTHIO, HCIIOIB3YEMYIO I €€ OpraHH3alii, a Takke OIpeHelsieT ITPHHI[HITLI
pPacIIMpeHHs. CTaHJAPTHOH TEPMHHOJIOTHH Yepe3 MeXaHH3M (eJepHpOBaHHBIX OHOIHOTEK
CIIPaBOYHBIX JAaHHBIX. CEroJHsI MHOTHE KPYIIHBIE KOMIIAHHH VK€ IEPEXOAAT HA 3TOT CTaHIApT:
xomItaHHH-ulIeHbI Norweglan Oil Industry Association, umeHsl KoHcopiiymMa FIATECH,
KPVITHEHIIHE TIOCTABIMHUKH HHXHHHPHHIOBOI'O ITPOIPaMMHOIO OOeCIleYeHHS, a TaKKe TaKHe

POCCHHCKHEKKY Hxak ['K «Pocatom» 1 OAO «PocHe(pTh», H3Y4alOT BO3MOIKHOCTH €ro
QNEKTPOHHOM TIOANMCKIO

Ceprudp kSt IOIEBABAHI A spo52205E78A500060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Peammzaims crangapra ISO 15926 B yacTH IIpeACTaBIICHHS, XpaHEHHS H JOCTVIIA K
JAHHBEIM OCHOBAHAa Ha HCIIONB30BAHHH CEMAHTHYECKHX CTAaHAApPTOB KoHcoprmyma W3C: RDF,
OWL u SPARQL.

Hcronp30BaHHE CEMAHTHYECKHX H OHTOJIOTHYECKHX CTAaHAApTOB IIOMOraeT HalalHThb
OOMEH M COIIOCTABJIEHHE AHHBIX, BBISBIICHHE KOJUIM3HH H COITIaCOBAaHHE ITPOTHBOPEUMH.
JucipmmHa padoThl ¢ JAaHHBIMH IIPH TaKOH CTaHAApTH3al[HH, SBISETCS rOpa3lo MeHee
OOpEMEHHTENLHOH, YEM IIPH HHBIX TEXHOIOTHYECKHX PEINeHISIX, IIpedyCMaTPHBAFOIIHX
YHH()HKAI[HIO IIPOrpaMMHBIX CpeJcTB H HHTepdericoB paborTel. lIpH IpemocTaBIeHHH
CEMAHTHYECKHX JAaHHBIX BO3MOKEH BBIOOP MEXKIAY COITIACOBAHHOH «OOINEH» TEPMHHOIIOIHEH
(OTpaclIeBOH OHTOJIOTHEH) H IIPHBBIYHBIMH OTAEIbHBEIM Y4acTHHKAaM HaOOpaMH IIOHSTHH H
ONMHPAIOIIHMHCSI Ha HHX (OpMaMH OTYETHOCTH. IIpH 5TOM B 4YacTH TEepPMHHOIOIHH,
TIpeJIHCAaHHOH (peJepalbHBIMH HIH MYHHI[HITAIbHBIMH HOPMaTHBAMH, KOHTPOJIb HCITOIb3YEMBIX
TEPMHHOB MOKeT OBITh Tropa3fgo Oojiee KECTKHMM, YeM B 4YacTH, He OXBaueHHOH
CTaHJAapTH3AIMEN. KOHTPOIbh MOKHO OVAET OPraHM30BBIBATH HE TOIBKO «IrJIa3aMH», HO H C
HCITOJIb30BaHHEM KOMITHIOTEPOB.

B yacTH KOMMYHHKAI[HH MEXAY KOMIIBIOTEPAaMH CEMAHTHYECKHE H OHTOJIOTHYECKHE
JAaHHBIE TIPHTOMHBI IS O0O0palOTKH HHCTPYMEHTAMH Pa3sHOH CTEIEHH CIOKHOCTH, OT IIHPOKO
PACIIPOCTPAaHEHHBIX BIEKTPOHHBIX TaOIHI[ JO CIelHaTH3HPOBAHHBIX TI'eOHH(OPMAIIHOHHBIX
CHCTEM, CHCTEM  aBTOMATH3aI[MHM  IIPOSKTHPOBAHMSI WM  CHCTEM  HHBECTHIOHHOIO
IUIAaHHpOBaHH . (CeMaHTHYeCKHe JaHHBIE C OHTOJIOTHYECKOH Pa3sMETKOH MOIYT TOTOBHTBLCS
PasHBIMH IIPOTPaMMHBIMH  cpeZicTBaMH. OTKpBEITBIe (pOpMAaThl JAHHBIX H30aBILTIOT OT
HeOOXOHMOCTH II0JIb30BaThCS IIPOrPAMMHBEIM 00eCIIeUeHHEM TOJIBKO OT OJJHOI'O ITOCTARII[HKA.

ITocTanoBKa 33248 K NpaKkTHYecKoi padore 1

1. M3y4uuTh mpeiaraeMbell TEOPETHYECKHH MaTepHall.
2. PazpaboTrars MOJIenbs HHXKEHEPHOI'O ITPOEKTa

3. CocTaBHTH HH(POPMAIIHOHHYIO MOJIETIh IIPOEKTA.

4. Ocopmurs otueT. [IpecTaBHTL OTYET IS 3AIIHTEI.

BapunaHTbl HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIpeAMETHOH OONacThi0 M KiIaccoM paspadaThIBacMOH
CHCTEMEI pa3padoTaTh MOJEIbh HHKEHEPHOI'O IIPOEKTA.

Tabmma 1.2 — MHauBHAYyaIbHEIE 3aJaHH S

No [IpemmeTHas o0macTsk Kiacc cucteMsl
| CKman MRP

2 [ IpOH3BOACTBEHHOE IPEAIIPHSITHE ERP

3 Toprosoe npeAnpHATHE CRM

4 Toprosoe npeAnpHATHE SCM

5 Toprosoe npeAnpHATHE B2C

6 [lopran B2B

7 CTPOHTEIIEHOE IIPEATIPHATHE HC yyera

8 Briciiee yueGHOE 3aBejIeHIE M C ynpaBleHHS
9 MH(ppacTpyKTypa ITpeIpHATHS CIIIIP

10 | ArnmapaTHas HHQPacTPYKTypa IPeIIPHTHS OKcIepTHas CHCTEMA

C 0JepPkaHHEC OTYIETA

Ilo BBINMOIIHEHHOH pﬂﬁGTE COCTaBIISeTCI OTYeT. OTYeT BBIIOIMHIETICS B JIEKTPOHHOM

BHJIE. H@WW@%W IIPOBOJHUTCS 3aIl[Ta IIPaKTHYECKOH padOTHI.

Ceprucpmkar:  2COQOPYEPABARYS2PAHAICIAMETRO 2PA00TE JOMKEH COCTOSTh M3 CIEAVIOIIHMX CTPYKTYPHBIX

Bnageneuy; |lleGayxoea TaTeAHa AnexkcaHgpoBHa
SIEMEHTOB'

- TUTYIIBHBII JIHCT,
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- BBOJIHAA YacTh,

- OCHOBHAS 4acTh;

- 3aKIII0OYeHHE (BBIBOJIBI).

BBojiHAas 4acTh OTYeTa JOKHA BKIIIOUATh ITYHKTHI:

- YCTIOBHE 3aJIa4H,

- TIOPSIOK BBITIOTHEHHS.

- IpOrpaMMHO-aIIIapaTHEIE CPeJCTBa, HCIIONIb3YeMbIe IIPH BRIITOJIHEHHH PaGOTHI.

3ammmra OT4YeTa IO 3aKIIoYaeTcsl B IPeAbSBICHHH ITPeloJaBaTelll0 IOIyYeHHBIX
pe3yIbTaToOB B BHJE (paillla H JeMOHCTPAI[HH ITOIyYeHHBIX HAaBBIKOB ITPH OTBETaX Ha BOIIPOCHI
IIpeIogaBaTers.

KonTt POJIbHBIE BOIIPOCHI

. UTO Takoe JKH3HEHHEBIH IIHKII HHKEHE PHOI'O IIPOeKTa?
. Kak CTpyKTypHpOBaTh MOJEIIL HHKEHEPHOT'O ITPOEKTA.
. IIpuBeaure srarml pa3paboTKH HHKEHEPHOT'O IIPOEKTA.
. Kakme stamel BkroyaeT B ceda Mogens JKI[ 110 cormacao I'OCT 19.102-777
. UTo BKIrOUAET B ce04 3Tall IMIPEAIIPOEKTHOIO HCCIEAOBAHN?
. Ilepeuncnnure (pyHKIIMOHAIbHEIE TPeOOBAHH K HHXKEHEPHOMY ITPOEKTY.
. Ilepeuncnure sKCIUTyaTalHOHHBIE TPeOOBaHHA K HHKEHEPHOMY ITPOEKTY.
. Ilepeuncnure mpaBmia pa3spaboTKH TEXHHUYECKOI O 3aJaHHs.
. Ha3oBHTE OCHOBHEIE pa3eibl TEXHHYECKOIO 3aIaHHS.
10. Hazorute 3Tansl BEIPpadOoTKH TpeOOBaHHH K HHKEHEPHOMY ITPOEKTY.

‘-QGQ*--]CI‘.LH-P-MM'—'

IIpakTHUeckas padora 2. OHTO/IOTHYECKHE MO/Ae,TH HH(POPMAIHOHHBIX CHCTEM

Ileab padorbl. H3yYeHHE METOJOB H CPEACTB OHTOJIOTHYECKOIO MOJEIIHPOBAHHS,
ITPHMEHEHHE METOJ0B H CPeJICTB OHTOJIOTHYECKOTO MOAEIIHPOBAHHSL.

[IpakTHueckass pabora HaIlpaBJIeHa Ha O3HAKOMIIEHHE C IIPOIIECCOM  OIMMCAHHSI
HHKEHEPHOI'O ITPOEKTA M ITOJIYUEHHE HABBIKOB IO HMCIIOIB30BAHHIO OCHOBHBIX METOIOB aHaIH3a
HHKEHEPHOT'O PEIeHN .

TpeGoBaHMA K pe3yIIbTaTaM BBITIOJIHEHHS IPAKTHYECKOH PabOTHI:

- HaJOI4HeE OIMMCAaHN I HHKEHEPHOI'O IIPOEKTA;

- TIPOBEJIcHHE aHaM3a OCYINECTBHMOCTH BBITIOJIHEHHS ITPOEKTA,

- HaJOI4HeE 3aKTI0UEHHS O BO3MOKHOCTH PeaTH3al[HH ITPOeKTa, COAEPKAIIETO BIIEMEHTEI
OHTOIIOTHYECKOI'0 MOJEITHPOBAHHS HHHOBAI[THOHHOT' O IIPOJAYKTA.

OcHOBBI TeopuH

[loHsATHE «OHTOJOrHS» OBIIO BBEJEHO KaK TEePMHH (PHIOCO(HH, H IIPHMEHSIIOCH B
Pa3IMYHBEIX 3HAYeHHSIX. B cdepe KOMIBIOTEPHBIX HAyK, OHTOJIOIHS SBIIIETCS MOJIEIBIO
OITHCAHMS MHpa, COCTOSINETO M3 HadOpa THUIIOB, CBOWCTIB M B3aHMOCBS3eH. llompazymeBaercs,
YTO OHTOJIOTHYECKHE MOJEIH AOIKHBI OTHOCHTHCS K PEATIbHOMY MHPY.

B 1990 roxy Tom I'pyGep (Tom Gruber) BBen clIeAVIOIIHH TEPMHH: OHTOJIOTHS — 3TO
onHcaHHe (IToJo0HOe (POPMAIbHOH CITeIH(PHKALIHA ITPOrPaMMbI) KOHIIEIITOB H B3aHMOCBS3EH,
KOTOpPBIE MOI'YT (pOPMAlIbHO CYIIIECTBOBAThH JUIS OJHOIO areHTa HIH JJIS COOOINECTBA areHTOB.
JlaHHOE OIIpPeJEIIEHHE COOTBETCTBYET ITOHSITHIO HCITOIBL30BAHHS OHTOJIOTMM KAaK COBOKYITHOCTH
OITpeIeNICHHH KOHIIEIITOB, HO Ooiee oOmiee. Cryctd TpH roga, Tom I'pybdep OTMETHI, YTO
OHTOJIOIHH OOBIYHO IMPHPABHHBAIOTCSA K TAKCOHOMHUYECKHM HEPapXHsIM KJIaCCOB, OITpPeJeIeHHSIM
KIIaCCOB, HO OHTOJIOTHSIM He OrpPaHHYHBAIOTCA JAaHHBIMH (JOpMaMH — OHH TakKe He
JTUMHTHPOBAHBI B KOHCEPBATHBHEIX OIIPENEIIEHHSAX, TO €CTh, OIPEAEIEHHIX B TPAIUIIHOHHOM
TIOT M€ CK OMKGME: CIIGA WIS MITHOTIOT HI 0e3 100aBIEHHS 3SHAHHH O MHPEY.

Ceptudukar: ECD%E%@E gﬁ?ﬁ%ﬁf %{% D%EE%%E’EOH'[ID{ KOMNOHEHMOE.

Brageney:  Wetk)@@OHava ADKBEMITIIPEI WM~ OOBEKTHL.  SIBISMIOTCA  HIDKHEYPOBHEBBIMH

KOMIIOHEHTAMII OHTOJIOI'HIT,
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Knaccel. AOcCTpakTHbIe T'pPYIOIbI, KOJISKIIMM WM HaOOphl OOBEKTOB. MoryT
IIPeICTaBJISITh COOON HAOOpPBI, KOJJISKITUM, KOHIIEIITHI, IIPOrpaMMHBIE KIJIACChl, THIIBI
OOBEKTOB U TOMY I10;I00HOE;

ATpuOyTHl. ACIIEKTBI, CBOICTBA, OCOOEHHOCTH, XapaKTePUCTUKU NI ITapaMeTpHhl,
KOTOPBIE MOKET UMeTh OOBEKT;

OtnHomernns. CBoiicTBa, Onaromgapss KOTOPBIM KJIACCHI M OCOOM MOTYT OBITh
CBSI3aHBI MEKITy COOOIA;

DyHKIMOHAIBHBIE BBIpaKeHHSI. KoMIUIeKC CTPYKTyp, CHOPMHPOBAHHBIX U3
OITpe/IEJICHHBIX OTHOIIIEHIA.

OrpanmdeHusd. DPopMalbHO YTBEPXKIAEHHOE OIMCAaHHe TOro, KaKhe YCIOBUA
IIOJIKHBI BBIIIOJIHATHCS IS BXOJHBIX JAaHHBIX,

IIpaBuma. YTBepxkaeHus B ¢dopme "ecm-To" (HIpesIrecTBeHHHK-CIIEACTBUE),
OIIICHIBAET JIOTMYECKHE BBIBOABLI, KOTOpPhIE MOXHO U3BJIEYb U3 YTBEPKAEHUS B
onpeaesieHHON hopme;

AxcroMbl. YTBepxKaeHUd (BKIIOUasd MpaBuUia) B JIOTHUecKoil ¢opme, BMecTe
COCTaBJISFOITUE OOIMME CBEIAEHHISI O TOM, YTO OHTOJIOTHMSA OIMCHIBAeT B CBOeIl oOlacTui
IpuMeHeHns. JlaHHOe ompezeneHne OTJMYAeTCsS OT CTAHJAPTHOTO IIOHMMAaHU
"akcrOMBI" TeHepaTUBHOII IrpaMMaTUKU U (popMalIbHOM JOTMKY, TaK KaK 37eCh aKCHOMEBI
BKIIOUAIOT B ce0d He TOJNBLKO KOHCTAaTHUPYIONIUE YTBEPXKISHUI, HO U TEOPHIO,
TIOJTYYICHHYIO 3 aKCOMAaTHYIEeCKUX Y TBEP/KISHIII,

CoOrrtud. llpencrapisroT coOoll M3MeHeHNI aTPHOYTOR I OTHOITICHITIL.
[To ypOBHIO YHHBEPCATLHOCTH BBIJIEJISEOT TPH THITA OHTOJIOTHIA:

OHTONOIrMM BEpPXHEro YPOBHA (METAOHTONOrHMM). BHe 3aBHCHMOCTH OT 3ajad
KOHKPETHOI IIpeAMeTHOIl 00NacTH, OIMCHIBAIOT oOmMe HoHaTud. IIprmepom Takoit
oHTroJiormu cayuT WordNet. J[aHHBIN TUII OTJIMYAeTCd HU3KUM YPOBHEM JI€TAIBHOCTH,
HallpUMep, WMEIOTCS JWIb OIMMCAaHNS TEePMUHOB Ha €eCTeCTBEHHOM S3bIKe. akue
OIICaHUS He MOTYT OBITh IIOHATHl MAIIMHOI, MeXIy HHUMHU 3a(pUKCHPOBAHBI TOJILKO
caMble ITPOCThIe OTHOIICHII,

OHTONOrMM MpeAMETHEIX oOmacTeil. J[aHHBIII THUII OHTONOIMH OIICHIBAET
OTHOCUTEIILHO OOIUe ITOHSTHA JUII OOIUX 3agad. B kakoii-To Mepe, TaHHbIe OHTOJIOT MU
OTHOCSATCS K OHTOJIOTHSIM BEPXHETr 0 YPOBHH;

OHTOJIoTMU TIpWIoKeHU. OIUCHIBAIOT IMTOHITUS, 3aBUCAINNE KaK OT IIPeIMeTHOU
obracTy, Tak U OT pelnraeMoil 3aJaquu.

Kpome »TOro, OHTOJIOTHHM PA3IHYAOTCS IO CTENEHH BBIPA3HTEILHOCTH. BBIAensercs
CIIETYFOIIIHIT CIIEKTP:

- KOHTpoiIupyeMble cioBapu. [IpecTaBisstoT coboil CIMCOK TEPMITHOB,

- Te3aypychl. CBI3U MEXKy TePMUHAMH, TaKne, KaK CHHOHIMBI,

- HedopManbHas1 TaKCOHOMUS. JSIBHaAs wmepapxus, HO OTCYTCTBYET CTPOroe
HacleoBaHUe. OK3eMILLIpP IOAKJIacca TaKOW OHTOJIOTMM He OOSI3aTeNbHO SIBJIIETCS
TaK>Ke APK3eMIULIPOM CyIlepKJlacca,

- dpopMarbHAs TakcOHOMUSA. B oTymune OT HeopMalbHONH TaKCOHOMUM, 3[IeCh
IIPUCYTCTBYET CTPOrOe HAaCJeOBaHUE;

- ppeiiMel. 1IpeacTapiaroT coOOil OIrcaHme KJIacCOB M X CBOICTB,

OrmcaHns KIaCCOB MOT'YT OBITh ITPeACTaBJICHbI:

- CRAAAEE hEMik @NPAaHITISHIISIMI Ha X CBOMCTBA,

Copmbmar: 20 Daﬂgﬁﬁéﬁgg?&%fﬁég&mﬂ I MaTeMaTHYeCKIMU OT'PaHUYEHNSIMU Ha CBOMCTBA
Branendd: OTH@HISHIEA:q+a Anexcanaposna

- CO CIIOMHBIMH JIOTITHCCKITMII OTHOIIICHITAMII.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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B obmieM cayyae, OHTOIOTHS OMHCHIBAETCS CIIEAYIOIMM HaOOpOM JTaHHBIX:

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

rae 7 —Habop TepPMUHOB HIpeAMETHOIT 00JIacTH;

R — ceMaHTU4YeCKM 3HAYNMBbIE OTHOIIIEHUS,

P — onrpenenenne (pyHKITHI MHTePIIPETAITHH.

PazpaboTka OHTOJNIOTMM HaUMHAeTCS C pa3padbOTKU Te3aypyca, OHTOJIOTU
IBIIIeTCS (POPMATIBHON TaKCOHOMUEHH.

ITocTanoBKa 3224l K NpaKTHYeCKoil padoTe 2

1. M3y4uTh mpeiaraeMbeli TEOPETHYECKHH MaTepHall.

2. CoCTaBHTH OHTOJIIOTHYECKYIO MOJEIbh HHKEHEPHOI'O IIPOEKTa.

3. Ha ocHOBaHHH pe3yIbTaTOB MOJIEIIHPOBAHNS ITPOBECTH aHAIIHN3 IIPOLECCa OPraHH3allHH
pa3paldoTKH HHHOBAIMOHHOTO ITPOAYKTA Pe3ylIpTaToM aHami3a JOKHO SBHUTHCS 3aKIFOUYEHIE O

BO3MOJKHOCTH pealH3al[HH ITPOeKTa.
4. Ocopmurs otueT. [IpeacTaBUTh OTYET A1 3AIIHTEL.

BapunaHTbl HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIpeAMETHOH OONacThi0 M KiIaccoM paspadaThIBacMOH
CHCTEMEBI pa3padoTaTh MOJIENIH IIPOEKTAa H IPOBECTH BO3MOKHOCTH pa3paboTKH ITPOEKTA.

Tabmmia 2.1 — MHauBHAYaIbHEIE 3aJaHH I

No [IpeaMeTHas oOnacTh Kmacc UC

| CKman MRP

2 [ IpOH3BOACTBEHHOE IIPEAITPHSITHE ERP

3 Toprosoe ImpeaIpusarme CRM

2 Toprosoe ImpeaIpusarme SCM

3 Toprosoe ImpeaIpusarme B2C

6 [lopran B2B

7 CTPOHTEIILHOE ITPEAIIPHUATHE HC yyera

8 Briciiee yueGHOE 3aBejIeHIE HC yripaBiieHHsS
9 MH(ppacTpyKTypa ITpeIpHATHS CIIIIP

10 | ArnmapaTHas HHQPacTPYKTypa IPeIIPHTHS OKcIepTHas CHCTEMA

C 0JepPkaHHEC OTYIETA

[To BeIIONHEeHHOH paboTe cocTaBafgeTcsd oTyeT. OTYeT BBIOIOJIHAETCS B BIEKTPOHHOM
BHIE. [10 BEIMOMHEHHOMY OTYETY ITPOBOJHTCS 3allHTa IMPaKTHYECKOH padoTHI.

OTyeT IO ITpaKTHYeCKOil paboTe MOOMKEH COCTOATh M3 CIEAVIOIHMX CIPYKTYPHBIX
BIIEMEHTOB:

- THTYIIBHBI JTHCT,

- BROJIHAS YacTh: KpaTKOe OITHCAHHeE I[eJIEH ITPoeKTa M IMPOEeKTHBIX OrPaHHYeHHI.

BBogHasg yacTh oOTYeTa JOKHA BKIIOYATh ITVHKTBI:  YCIOBHE 3aJayH, IIOPSAOK
BBITTOTHEHHS, IIPOrpaMMHO-aIlIIapaTHbIe CPeJCTBa, HCIIOIb3yeMbIe IIPH BRITTOTHEHHH PaOOTHI.

- OCHOBHA 4acTh (OIHcaHHe paboTHI).

OcHOBHag 4YacTh OTYeTa BKIOYaeT B celOd: OIHcaHHe MOJEIH HHKEHEPHOIO
IIpoeKTa, HAJTHIHEe 3aKIF0YEHH I O BO3MOKHOCTH peaTH3allHH ITPOEKTa.

- 3aKITIO4YeHHE (BBIBOJIBI),

- CITHCOK HCITOJIb30BaHHOH JIHTEPATYPHI.

SaliBiTReHTOBAERAH 3AKIIFOYAETCI | B IIPeAbSBIEHHH IIPelOfaBaTell0  ITOIyYeHHBIX

VREHTY
Eepmdjﬂggyﬂ%%mmgﬁ%ﬁ%%@%{i H_JIEMOHCTPAITHH TIOMY4eHHBIX HABBIKOB MPH OTBETaX Ha BOTIPOCH

Bn aﬂenﬂpewm Gz Ha AnekcaHgpoBHa
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KonTt POJIbHBIE BOIIPOCHI

1. Ilpemmoxmre, KTo OBl MOI' Y4acTBOBaTh B (DOPMHPOBAHHH TPeOOBAaHHIL IS IIPOEKTA.
OOBSICHHTe, TOYeMY ITOYTH HeH30eKHO, 4YTO TpeOoBaHMSI, CPOPMYIHpPOBAHHBIE Pa3HBIMI
nHIaMH, OYAYT IIPOTHBOPEYHBHEI.

2. PazpabarteiBaeTcs IPoeKT. OIpPeAelMTe OCHOBHEIE OIIOPHBIE TOUYKH 3PEHHS, KOTOPHBIE
HEeOOXOJHMMO YYECTh B CIEIIH(DHKAI[HH ITPOeKTa, H ITOKaXHTE HX B3aHMOOTHOIIEHHS, HCIIOIb3YS

IHarpaMMy HEPapXIH TOYEK 3PEHHS.
3. CTa”HJapTHBRIH METOJ aHalnu3a TpeOOBaHMH HE COOTBETCTBYET TpeOOBaHHSM K

HHHOBAITHOHHOMY ITPOJIVYKTY. YTO BHI JOIDKHBI JelaTh B TaKOH CHTVYAITIHH.

IIpakTHueckas padora 3. OHTOJIOrHS NPE/ACT ABJICHHA JAHHBIX H 3HAHMH B
HHHOBAIHOHHLIX pPelIeHN X

Ilear padorbr M3yucHHe OHTOIOTHMH IIPEACTABIEHHS JaHHBIX H 3HAHHH B
HHHOBAIMOHHBIX PEIIEHHIX.

[IpakTiueckasg pabora HalpaBlIeHa HAa H3YUYEHHE OHTOJIOIHH IIPeJCTaBJIEHHS JaHHBIX H
3HAHHI B HHHOBAI[HOHHBIX PEITIEHH SX.

TpeboBaHM K pe3yIIbTaTaM BBITIOJIHEHHS ITPAKTHYECKOH PadOTHI:

- HHPOPMAI[MOHHAsA MOJENIb CHCTEMBI JOJIKHA COJEep:KaTh OIIHCAaHHE CYIHOCTEH H
CBSI3eil Me KTy HHUMH, ITpeJicTaBIeHHOro B (popmare RDF;

- B 3aBHCHMOCTH OT BapHaHTa 3aJaHHs MOJEINb JaHHBIX JOIKHA OTOOpakaTh CBS3H H
XapakKTep B3aHMOJIEHCTBHS MeXKIY KOMITOHEHTAMH CHCTEMBI.

OcHOBBI TeopuH

HedopmaasHO OHTONOIHS ITPeCTaBIsAeT cOOOM HEKOTOPOE OIMHCAHHE B3ITISAA Ha MHP
ITPHMEHNUTENIPHO K KOHKPETHOH OOIIAaCTH HMHIEPECOB. OTO OIMHCAHHE COCTOHMT M3 TEPMHHOB H
ITPaBHJI HCIIOIb30BAHH S STHX TEPMHHOB, OrPaHHYHBAIOIIMX HX 3HAYEHHSI B PaMKaX KOHKPETHOH
00JacTH.

Ha ¢gopmanbHOM ypOBHE OHTOJIOTHS - 3TO CHCTEMa, COCTOSIas H3 HaOopa ITOHSATHH H
Habopa YIBepPXKIEHHH 00 STHX IOHSITHSIX, HAa OCHOBE KOTOPBIX MOJKHO OITHCHIBATH KIIACCHL,
OTHOINEHH S, (DYHKIIMH H HHIHBH/IBI.

OIHO M3 CaMBIX HM3BECTHBIX OIPEAeNIEeHHH OHTOJIOTHHM Jain Tom I'pybep, 3BYUYHT OHO
CIIEYIOIIHMM 00pa3oM: OHTOIOIHA - 3TO TOYHAS CITeIH()HKALIH I KOHIEIITYaTH3al[HH.

KoHienryanmsamusa - 3T0 CTPYKTYpPa PeallbHOCTH, paccMaTpHBaeMas HEe3aBHCHMO OT
CIIOBaps ITPEAMETHOH 00ITIaCTH M KOHKPETHOH CHTYaI[HH.

Hampumep, eciti MBI paccMaTpHBaeM ITPOCTYIO ITPEIMETHVIO OONIacTh, OITHCHIBAIOIIYIO
KYOHKH Ha CTOJIE, TO KOHI[EITYAIM3alHeH IBIISIETCS HA0OP BO3MOKHBIX ITOIOKEHHI KYOHKOB, a
HE KOHKPETHOE HX PACIIONIOKEHHE B TEKVII[HIT MOMEHT BPEMEHH.

Bonee mo3gHenn Moaudukaimeil omnpenienieHHs ['pyOepa SBISIETCS Takoe OIIpeJelIeHHE:
OHTOJIOTHA — 5TO (OopMalbHas CHeNH(HKAII COINIaCOBAaHHOH KOHIIENTyam3ani. llox
COITIaCOBAHHOM KOHIIEIITYaIH3aI[Hel IToIpa3syMeBacTCs, YTO JaHHAS KOHIIETITVaIH3al[HI He €CTh
YaCTHOE MHEHHE, a SBISeTCS OOIIeH A1 HEKOTOPOH I'PYIIIBI JIFOIEH.

CpopMyIIHPOBAHO €Il JOCTaTOYHO MHOTO Pa3HBIX OIpe/IelIeHHII OHTOJIOrHH. Hamprmep,
Hukomna ['yapHHO ompe/ieIsseT OHTOJIOTHIO CIIEAYIOITHM 00pa3zoM: OHTOIIOIHA - 3TO (popMalIbHas
TEOPHSL, OTPaHHYHMBAIOIIAs BOSMOKHEIE KOHIIEIITYa I 3al[iI MIpa.

HexoTopele omnmpeaeieHHs OTpakaroT CITOCOOBL, KOTOPEIMH aBTOPEI CTPOST H HCIIOIB3VIOT
OHTOIIOTHHM, HampuMep:. OHTOIOTHS - 3T0 HepapXHYeCKH CTPYKTYPHPOBAHHOE MHOKECTBO
TEPMHHOB, OIMMCHIBAIOIIMX IPeAMETHYIO 0O0IacTh, KOTOPOE MOKET OBITH HCIIOIB30BAHO Kak

HCXOHAas Egmm@gmémm 3HaHHH.

Copgepaaae0HrofIor il
cepracukar. OO SO RIBINIT KON TOHEHTANFF OHTOJIOTHH MOT'YT SIBIISIThCS:
Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa

- KJIdaCChI EHJ]II ITOHAT HH),

- OTHOIIIEHHS gmm CBOICTBA, aTPHOYTHI),
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- (DYHKIHH,
- AKCHOMBEI,

- HK3eMIULSIPHI (FUTH HHIHBHJIBI).

Kmaccel WM TTOHATHS HCIIOJIB3VIOTCS B IMHPOKOM CMEICTIE. lIIOHSTHEM MOKET OBITH
nr0asg CYIHOCTh, O KOTOPOH MOXeT OBITh JaHa Kakasg-mHOo HH(popMmarHi. Kiaccel - 3T0
aOCTpaKTHBIE TPYIOIBI, KOJUIEKIMH M HaOOpel OO0BEKTOB. OHHM MOI'VT BKIKOYATh B cebsd
SK3eMITIISIPEL, APYIHE KIIAcChl, MO0 Ke COUETaHHSI M TOro, M Apyroro. Kmaccel B OHTOJIOTHSX
OOBIYHO OPraHH30BaHbl B TAKCOHOMHIO - HEPAPXHYECKYH) KIACCH()HKAIHIO ITOHSITHH IIO
OTHOINEHHIO BKIIOUeHHS. Hamprmep, kinaccel MyxunHa M JKeHIIHMHA SBISIOTCS ITOAKIACCaMH
Kr1acca YeloBeK, KOTOPBIH B CBOIO OUepeib BKIFOUEH B Ki1acC MIIEKOITHTAFOIIIHE.

OTHOIIEHNI ITPEACTABIIIIOT THIT B3aHMOIEHCTBHSI MEXKAY TOHATHIMH ITPEAMETHOM
oGmactH. DopMaIbHO N -apHBIE OTHOIINEHUS OIPEAEISIOTCS KaK ITOAMHOKECTBO ITPOH3BEACHHS N
MHOXkecTB: R € Cl x C2 x ... X Cn. lIpuMep GuHapHOro OoTHOIIEHHSA - oTHOIIeHHe YACTb-
[HEJIOE. OtHOIEHHS TOXe MOryr OBITh OPraHH30BaHbl B TAKCOHOMHIO II0 BKIIOUYEHHIO,
HaIlpUMEDP, OTHOINEHHS OBITh OTIHOM JUII M OBITE MaTEPBIO JJISI Ha MHOXECTBE JIFOJACH
COZIEpKAaTCAd B OTHOIIEHHH OBITH POAHUTENEM IS, KOTOPOE B CBOIO O4YepPedb COIAEPKHUICI B
OTHOINEHHH OBITH ITPEIKOM JIJIS.

OVYHKIMH - 3TO CIEIHAIBHBIN CIIYYai OTHOIIEHHI, B KOTOPBIX N -H 3JIEMEHT OTHOIIEHH S
OJHO3HAYHO OIIpeJeNsseTca n-1 IPeJIecTBYIOIMHMH 3lleMeHTaMH. @DopMalbHO (PYHKIHH
onpemeasrorcsa cuepayronpm obpaszom: F. Cl x C2 x ... x Cn-1 -> Cn. Illpmvepamu
() YHKIHOHAJIbHEIX OTHOIIEHHH SBILIFOTCS OTHOINEHHS OBITh MaTepPblO IS Ha MHOXECTBE
TIOMEH, WM I[eHa IOJEPKAaHHOI'O aBTOMOOHIIS, KOTOpas BBIUMCIIIETCA B 3aBHCHMOCTH OT
MOJIEIIH aBTOMOOWIISL, JaThl H3rOTOBIIEHHS H ITpolera.

AKCHOMBI HCITIOJB3YIOTCS, YTOOBI 3aIlMCaTh BBICKA3BIBAHMSL, KOTOPHIE BCErJa HCTHHHEI.
OHH MOTryT OBITH BKIIIOYEHBI B OHTOJIOTHIO IS PasHBIX IIENEH, HAIIPHUMED, IS OIPEdEIICHHS
KOMIUIEKCHBIX OTr'pPaHHMYeHHI Ha 3HAYEHHSI aTpPHOYTOB, apryMEHTBI OTHOIIEHHI, IS IIPOBEPKH
KOPPEKTHOCTH HH()OPMAI[HH, OITHCAHHOH B OHTOIIOTHH, HJIH JJISI BBIBOJIa HOBOH HH()OPMAIIHH.

B kauyectBe IpHMeEpa TOro, YTO B paMKaX OHTOJIOTHH ITOHMMAETCS IT0J aKCHOMAaMI,
MOKHO IIPHBECTH CIIEAVIOIIEE ITOIOKEHHE H €ro (POPMAalIbHYIO 3aIlCh Ha SI3BIKE HCYHCIIEHHS
ITPEAHKATOR IIEPBOTO ITOPSIKA:

PaboTHHK, SBIISIOIHIICS PYKOBOJHTEIIEM ITPOEKTa, pad0oTaeT B IIPOEKTE.

Brogsgrca nepemenHble E (paboTHHK) H P (pyKoBOOHTENb ITpoeKTa). Torja akcHoMa
3aIMMCHIBACTCS CIEAYIOIIHM 00pa3oM:

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

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

IleJiH co3JaHHSA OHT OJIOTHH

B mocnenHue rojael pa3paboTKa OHTOIOTHH - SIBHOe (POpMalIbHOE OITHCAaHHE TEPMHHOB
ITPEAMETHONH OOJACTH M OTHOIIEHHMH MEXIY HHMH - IEPeXOAHUT H3 MHpa J1abopaTOpHii IO
HCKYCCTBEHHOMY HHTEJIIEKTY Ha paloure CTOJIBI 3KCIIEPTOB IO ITPEeAMETHHIM oOmactsM. Bo
BCeEMHUPHOH ImayTHHE WWW OHTOIOrHMH CTalHd OOBIYHBIM SBIEHHEM. OHTOJIOTHH B CETH
BapbHPYIOTCS OT COJIBIIX TAKCOHOMHI, KaTeTrOPH3HPYIOIINX BeO-caiThl (Kak Ha caiire Yahoo!),
J10 KaTeTOPH3allHi ITPolaBaeMbBIX TOBAPOB H HX XapaKTepHCTHK (KakK Ha cairte Amazon.com). Bo
MHOTHX IHCIIHIIIMHAX CeHYac pa3pabareIBarOTCSA CTaHAAPTHBIE OHTOJIOTHH, KOTOPHIE MOTIYT
HCITOIB30BAaTLCS 3KCIIepTaMH II0 IIPeAMETHBIM OOIacTsIM IS COBMECTHOI'O HCIIONb30BAaHHS H
AHHOTHPOBAHH A HH()OPMAIIHH B CBOEH O0JIaCTH.

Hampumep, B 0611acTH MEIUIIMHEL CO3IaHbI OOJIBIIIE CTAaHIAPTHEIE, CTPYKT YPHPOBAHHEBIE
cmoBapH, Takwe Kak SNOMED mu cemantHueckas ceThb CHCTeMBl YHH(PHIIHPOBAHHOIO
MemmmHckoro zpika (Unified Medical Language System, UMLS). Takke IOSBISOTCA
OOIIHPHBHE oIk ole.gHTonorn. Hamprmep, [Iporpamma OOH 1o passutiro (the United

ccpmdm?ﬂeati@ﬂw&@@i@hﬁpmrﬁﬁm%tmm@]dﬁ koMmilaHHg Dun & Bradstreet oObeguHHIH YCHIHSA I
SRR aspaBOTRIT SHTSASTIH TTRSPSC, KoTopas IpeocTaBIseT TEPMHHOIOTHIO TOBApOB H YCIYT

(unspsc.org).
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OHTOJIOTHS OIpeenseT OOIMMI CIOBaph IS YYEHBIX, KOTOPEIM HYKHO COBMECTHO
HCIIOJIb30BaTh HH(MOPMAI[HI0O B  IpeaMeTHOH oOmactH. OHa  BKIOYAeT  MAIHHHO-
HHTEPIIpeTHPYyeMble (POPMYIIHPOBKH OCHOBHBIX IOHATHH ITpeAMeTHOH 0O0JacTH H OTHOIIEHHS
MEKIY HHMH.

IIoueMy BO3HHKAET IMOTPeOHOCTh B pa3padoTKe OHTOIOTHH? BOT HEKOTOPHIE ITPHYHHEL,
KOTOpPBIE HIKE OYIYT pacCMOTPEHEI ITOAPOOHEE:

- IUI1 COBMECTHOI'O HMCIIOJIB30BAHHS ITIOABMH IIH IIPOrPaMMHBIMH areHTaMH OOIIEro
TIOHHMAaHH I CTPYKT YPBI HH(pOpMAaIlHH,

- UL BO3MOZKHOCTH ITOBTOPHOI'O HCIIOJIb30BAHH I 3HAHHH B IIPEJIMETHOH OOIIACTH,

- IS TOrO YTOORI CAEIATh JOIIYIIEHNS B IIPEAMETHOH OOIACTH SIBHBEIMI,

- JUIS OTAEIIEHH S 3HAHHI B IIPeAMETHOH 00JIaCTH OT OIEPaTHBHBIX 3HAHUIL,

- JUIS aHAJIM3a 3HAHHH B ITPeIMETHOH OOIacCTH.

COBMECTHOE HCIIOINB30BAHHE JIFOABMH IJIH IIPOIPAaMMHBEIMH areHTamMH OOIIEro
TIOHHMAaHH I CTPYKTYPEI HH(pOpPMAIHH SBJISETCS OTHOH H3 HaHOojIee OOIMHMX IeneH pa3padoTKH
oHTOJNOrMi. K mprmMepy, MycTh HECKOMBKO Pa3INYHBIX BeO-CaHTOB cojiep kKaT HH(OPMAIIHIO TTO
MeIHUITHHE HIH IIPeJOCTABIIIIOT HH(POPMAIMIO O IDIATHBIX MEIHIIHHCKHX  VCIIyrax,
OIUIaunBaeMbIX 4yepe3 MHrepHeT. Ecimi 3TH BeO-CanThl COBMECTHO HMCIIONB3YVIOT H ITYOIHKYIOT
OOHY H Ty e 0a30BYIO OHTOIOTHIO TEPMHHOB, KOTOPBIMH OHH BCE IIOIB3VIOTCH, TO
KOMITLBIOTEPHBIE areHThl MOI'YT H3BIEKaTh HHOOPMALHIO H3 53THX Pa3IHYHBIX CaiTOB H
HaKaIUINBaTh ee. ATreHTBHI MOI'YT HCIIONB30BaTh HAKOIUIEHHYIO HH(OPMAIHIO JUII OTBETOB Ha
3aIIPOCHI ITOJIB30BATENIEH WIH KaK BXOAHBIE JaHHBIE IS APYTHX IIPHIIOKEHHIH.

OO6ecrieyeHHe BO3MOKHOCTH HCIIOJIB30BAaHHA 3HAHHI IIPeAMETHOH 00JIaCTH CTAJIO OJHOH
H3 JBIDKVIIHMX CHJI HEJAaBHETO BCIUIECKA B HM3VUEHHH OHTOIIOrHMH. Hampmmep, s MOJENEH
MHOTHX Pa3IHYHBIX ITpeIMETHBIX 0OIacTell HeOoOXOAHMMO C()OPMYIHPOBAThH ITOHATHE BPEMEHH.
OTO IIpeACTaBIIEHHE BKIIOYAeT IIOHSATHE BPEMEHHBIX MHTEPBAJIOB, MOMEHTOB BPEMEHH,
OTHOCHTEJIPHBIX MEP BPpeMEHH M T.[. ECIH OJHA IpyIlla YUEHBIX JeTaIbHO pa3padoTaeT TaKyro
OHTOJIOTHIO, TO APYIHE MOIYT IIPOCTO IIOBTOPHO HCIIOJIB30BAaTh €€ B CBOHMX ITPEIMETHBIX
oOmacTax. KpoMme TOro, ecid HaM HYKHO CO34aTh OOIBINYID OHTOJOIHIO, MBI MOXKEM
HHTETPHPOBATE HECKOIBKO CVYIIECTBYIOIIMX OHTOJIIOTHH, OIMCBEIBAIOIIMX YacTH OOJIBIIIOH
IMpeAMETHOH oOmacTH. MBI TakkKe MOJKEM IIOBTOPHO HCIIOJIB30BaTh OCHOBHVIO OHTOJIOTHIO,
TaKyio Kak UNSPSC, 1 paclmpHTs ee IJIS OITHCaHH HHTEPECYIOIIEH HAC ITpeAMETHOH 00IacTH.

Co3/laHHE SBHBIX JOMVIIEHHH B IIPeAMETHOH OOJIaCTH, JIeXKalllHX B OCHOBE PeallH3alliH,
JAaeT BO3MOJKHOCTH JIETKO HM3MEHHTh HTH JOIYIIEHHS IIPH H3MEHEHHH HAIMX 3HAaHHH O
IpeAMETHOH oOmacTH. JKeCcTKoe KOAHMPOBAHHME IIPEAIIONIONKEHHI O MHpPEe Ha S3BIKE
ITPOrPaMMHPOBAHHS IIPHBOJAHUT K TOMY, UTO 3TH IIPEMIONIOKEHHS HE TOIBKO CIOXKHO HAHTH H
IIOHSTh, HO H TaKXe CIIOKHO H3MEHHTh, OCOOEHHO HEIPOrPaMMICTY. Kpome TOro, SBHEIE
CIleI[H(PHKAI[HH 3HAHHH B ITPeJIMEeTHOH OOIacTH ITOJIE3HBI IS HOBBIX ITONIb30BaTelIeH, KOTOPBIE
IOJDKHBI V3HATh 3HAUYEHHS TEPMHHOB IIPEIMETHOH OOIIACTH.

OTaeleHHe 3HAHHI IIPeIMETHON OOJIacTH OT OIIEPAaTHBHBIX 3HAHHMIL - 3TO €Il OJHH
BapHaHT OOMIero IpPHMeHeHHS OHTOJIOIHH. MpI MOKeM OITHcaTh 3aJlayy KOH(HI'YPHPOBAHHSI
IIPOAYKTa H3 ero KOMIIOHEHTOB B COOTBETCTBHH C TpeOyeMOH cIHellH(HKaIHel H BHEIPHTH
IIporpaMMy, KoTopas JlelaeT 5TY KOH(HIYpalHI0 He3aBHCHMOH OT IIPOAYKTa H CaMHX
KOMIIOHEHTOB. llocime »Toro MBI MOXKEM pa3padoTaTe OHTOJIOTHEO KOMIIOHEHTOB H
XapakTepHcTHK OBM H IIpHMeHHTH 3TOT alTOPHTM IS KOH(HIYPHPOBAaHHS HeCTaHJapPTHBIX
5BM. MHI Takke MOXKEM HCIIONIB30BAaTh TOT K& allTOPHTM JIUISI KOH()HT'YPHPOBAHHS JTH(PTOB,
eCJIH MBI ITPeJJOCTaBHM eMY OHTOJIOTHIO KOMITOHEHTOB JIH(PTA.

AHanu3 3HAHHH B IIPEeAMETHOH OOJIaCTH BO3MOJKEH, KOIJa HMEETCS AeKiIapaTHBHAas
crieluKaisa TepMHHOB. (DopMalbHBIH aHAIH3 TEPMHHOB YpPe3BBIYAHHO IIEHEH KakK IIpH
HGEHK%E%H%%%&LBGEMH CYIIECTB VIOIIHX OHTOJIOTHI, TaK M ITPH HX PaCIIIHPEeHHII.

Ceprudmkar:  2COM A TYAGHEOIOTIBETIPEINMETHON 00IacTH caMa 1o cebe He ABJIIeTCH 1ienbro. PaszpadoTrka
e S HTONOM T CPOHIr Blipéfennenito Habopa MAHHBIX M HX CTPYKTYPHl IS HCIIONB30BAHHA

APYITHMH IIPOI'PaMMAMIH. METG,IEBI PELICHIIA 3add4, JOMCHHO-HC3dABHCHMBIC IIPDHIOMKCHIIA H
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ITIpOIrpaMMHBIC dI'CHTBI HCIIOJIIB3VIOT B KaUCCTBC J4HHBIX OHTOJIIOTHH H 0askl BHEIHI]IUI:,
ITOCTPOCHHBIC Ha OCHOBC 3THX OHT OJIOT HH.

ITocTanoBKa 3224l K NpaKTHYeCcKoil padoTe 3

1. M3yumre npeainaracMell TEOPETHYECKHI MaTepHall.
2. PazpaOortaiite HH(POPMAIIHOHHYIO MOJIENb JJIS1 BEIOPAHHOIO HHKEHEPHOIO ITPOEKTA.

3. IlocTponTe MOJENE ITPeACTaBIICHI S JaHHBIX.
4. CocTaBbTe OTYET, BKIIOYAIOIIHI MOJEIbL IIPEACTABIEHHS JaHHBIX, OIIHCAHHE

KOMIIOHEHTOB CHCTCMBI, ITOTOKOB JdHHBIX, XPAHIIHII H BHCIIHHX 0OBEKTOB. HPE,I[GTEIBBTE OTHET
ITO l'[pﬂI{'I‘HIIEGI{Dﬁ pﬂﬁGTE HIIS 3aIlTHTHI.

BﬂpHﬂHThl HHIAHNBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHHM C YKa3aHHOH IPEIMETHOH OONAaCcThIO M KIacCOM paspadaThIBAEMOIO
IIPOeKTa ITOCTPOMTE MOJENL ITPeACTaBIEHHS JaHHBIX, BKIIIOYAs BO3MOJKHEIE B3aHMOJEHCTBHSA
Me KTy KOMIIOHEHTAMH CHCTEMBL.

Tabmmra 3.2 — MHauBHAYaIbHbIE 34 JaHH T

No IIpenmeTHas 00IacTh Knacc UC

1 CKkman MRP

2 [ IpOH3BOACTBEHHOE IIPEATIPHSATHE ERP

3 Topropoe IpeaIrpusarie CRM

2 Topropoe IpeaIrpusarie SCM

S Toprosoe npeAnpHATHE B2C

6 [lopran B2B

7 CTPOHTEIILHOE IIPEATIPHATHE HC yuyera

8 Briciiee yueGHOE 3aBeIeHIE HC yripaBiieHHs
9 HMH]pacTpyKTypa IpeIIpHsaTH CIIIIP

10 | AnmapatHass HHQPacTPYKTypa IPeIIPHSITH DKCIIEPTHAS CHCTEMa

C 0J€pPRaHHC OTYIETA

[TIo BBIOIHEHHOH PpadoTe CcOCTaBIseTCA OTYeT. OTYeT BBIOIONHAECTCS B 3JIEKTPOHHOM
BHIE. [0 BEITOMHEHHOMY OTUYETY IIPOBOAUTCS 3aIlHTa ITPaKTHUECKOH paboTHI.

OT4yeT MO ITpaKTHYeCKOH paboTe MOIDKEH COCTOATh H3 CISAYIOMIHX CTPYKTYPHBIX
BIIEMEHTOB:

- TUTYIIHBIH JIHCT;

- BBOJIHAS 4acTh,

- OCHOBHAS 4acTh (OIMHCaHHe palOoThI): MOJIENb IIPeIcTaBIeHH S JaHHBIX;

- 3aKIII0OUYeHHE (BBIBOJIBI).

BBojiHAsA 4acTh OTYeTa JOKHA BKIIIOUATh ITYHKTHI:

- YCIIOBHE 33aJIa4H,

- TIOPSIOK BBITIOTHEHHS.

- IpOrpaMMHO-aIIIapaTHEIEe CPeJCcTBa, HCITOIb3YeMbIe IIPH BBITTOITHEHHH PaOOTHL

3anmTa oT4eTa IO MpaKTHYeCKOH paboTe 3aKMoYaeTcs B MpeAbIBIeHHH ITPeroJaBaTelIko
MTONTYYeHHBIX Pe3yIILTaTOB B BHJE (paiila H JeMOHCTPAI[HH ITOITyYeHHBIX HaBBHIKOB IIPH OTBETaxX
Ha BOITPOCHI ITpenoJaBaTelsL.

KoHT POJIbHbIE BOIIPOCHI

1. JlafiTe orpeerieHHe TIOHSATHIO «MOJEIID ITPEACTaBIeHHS JaHHBIX).

2. Kakye THITBI CBS3H MOT'YT IIPHCYTCTBOBATE B PEISIIMOHHBIX b/]?

3, AL E BIPEAS S HITe TOHATHEO «TIOTOK TaHHBIXY .
Ceprucbukar:  2C0dbod{AKIG THITBIBBANMAIEHCERHS IIPEACTABIIEHEl MEXKIY KOMIIOHEHTAMH CHCTEMBI?
snapeneu:  eoq XA HTE"BISERETEHTIe MOHATHIO KIacc, 0OBEKT KIacca, CYIITHOCTh

6. KeM 1 19 yero MokeT OBITh HCIIOIBb30BaHa MOJIEb JTaHHBIX?
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HpﬂETH‘IECHﬂH pﬂﬁﬂ'l'ﬂ 4. CeMaHTHYeCKoOe€ MOAC/JIHPOBAHNE JAaHHDBIX H 3HAHHH B
TEeXHOJIOTr HAX 00JIbINNX JAHHBIX

Ilean padorbl 3ydyeHHe METOHOJIOTHH CEMAaHTHUYECKOIO MOJEIHPOBAHHS JaHHBIX.
[lomydyeHHe HABBEIKOB IO ITIPHMEHEHHIO METOMOIIOTHH I Ppa3paboTKH HH(QOPMAIHOHHOIO
00eCIIeYeHHS ITPOEKTA.

[IpakTHueckass paboTa HaIlpaBlIeHa Ha O3HAKOMJIEHHE C OCHOBHBIMH ITOHSTHSIMI
METOMOJIOTHH CEMAaHTHYECKOrO MOJEIHPOBAHNS JaHHBIX, ITOJIYYEHHE HABLIKOB IT0 ITPHMEHEHHIO
NAaHHBIX TIOHSATHH TIIpH  pa3paloTKe IIPOEKTa, H3YYEHHE MeTOJOBR  ITPOEKTHPORAHHS
HH(OPMAIHOHHOI' 0 00eCIIeUe IS CHCTEMEL.

TpeboBaHMS K Pe3yIIbTaTaM BBITIOJIHEHHS IIPAKTHYECKOH PadOTHI:

[IOoCTpOHTP CEMAHTHYECKYIO MOJENb IIPEACTABIIEHHSI JAaHHBIX, IIPEICTABHTL U
000CHOBATE PE3YIBTATHI MOJIEIHPOBAHI L.

OcHOBBI TeopuH

B IIpOEKTHpPOBAaHWH OHTOJIOTHMH VCIOBHO MOJKHO BBIJEIINTL JIBa HAIIPaBJIEHHS, 0O
HEKOTOPOI'O0 BPEMEHH Pa3BHBABIINHXCS OTAEIBLHO. IlepBoe CBSA3aHO C IIPeJCTaBIIEHHEM
OHTOJIOTHH KaK (pOpPMaJIbHOH CHCTEMBI, OCHOBAaHHOH Ha MaTeMaTHYeCKH TOYHBIX aKCHOMAaX.
BTopoe HampaprieHHe pPa3sBHBAIOCh B PaMKaX KOMIIBIOTEPHOH JIMHTBHCTHKH H KOTHHTHBHOH
HAaYKH. TaM owmnors TIOHHMAJIACh KaK CHCTEMA aO0CTPAKTHEIX ITOHSATHH, CYIIECTBVIOIIHX TOILKO B
CO3HAHHH YeJIOBeKa, KOTOpas MOKeT OBITh BhIpakeHa Ha €CTECTBEHHOM SI3BIKE (HIIH CPeCTBaMH
KaKOH-TO JPYTroOil CHCTEMBI CHMBOJIOB). IIpH 3TOM OGBRIYHO He JieltaeTcsd MPEeAIIONOKeHHI O
TOYHOCTH HWJIH HEIPOTHBOPEYHBOCTH TAaKOH CHCTEMEIL.

Takum o0paszoM, CVINECTBYET JBa albTEPHATHBHBIX IIOAXOJAa K CO3JAaHHIO H
HCCJIEIOBAHHIO OHTOJIOTHH. [IepBHIi ((pOpMalIbHBIN) OCHOBAaH Ha JOTHKE (TIpeJHKAaTOB IIEPBOrO
IIOpsAKa, JECKPHIITHBHOH, MOJAIBRHOH H T.M.). BTopoH (JIMHIBHCTHYECKHI) OCHOBAaH Ha
H3YUYEHHH €eCTeCTBEHHOI'O S3hIKa (B YAaCTHOCTH, CEeMAaHTHKH) H IIOCTPOSHHH OHTOJIOTHI Ha
OOJIBIIMMX TEKCTOBBIX MAaCCHBAX, TaK Ha3hIBAEMBIX KOPITYCaX.

B HacTosiee BpeMS JaHHBIE ITOAXOABI TECHO B3aHMMOJEHCTIBYIOT. MIET muwcc CBSI3EH,
ITO3BOIISIFOIINX KOMOHMHHPOBATE COOTBETCTBVIOIIHE METOABI. 1103TOMY HHOrAa OBIBAET CIIOXKHO
OTJEIIHThL JIEKCHYECKHEe OHTOIOTHH C 3JIeMeHTaMH (POPMAalbHBIX AKCHOMATHK OT JIOTHYECKHX
CHCTEM C BKIFOUEHHSMH JIMHITBHCTHYECKHX 3HAHHH.

HeszaBHCHMO OT pasmHYHBIX IIOAXOJOB MOKHO BBIJIEIHTh 3 OCHOBHBIX IIPHHI[HMIIA
KIIaCCH(PHKAIIHH OHTOJIOTHIA:

- TIO CTEIEeHH (POPMAJIbHOCTH,

- TIO HAIIOJIHEHHIO, COJAEPKHMOMY,

- TIO IIEJIH CO3JaHHs.

PaccMOTpHM COOTBETCTBYION[HE KIIaCCH(MPHKAIHH ITO TTOPSAKY.

Kiaccudpukamus no creneHd GopMaIbHOCTH. ""CriekTp oHTOI0r A"

OOBIYHO JHIOAH H KOMIIBIOTEPHBIE areHThl (IIporpaMMBI) HMEKT HEKOTOPOE
IIPEACTaBIEHHE O 3HAUYEHHSIX TEPMHHOB. lIporpaMMHBIE areHTBI HHOIAA IIPEAOCTABIISTIOT
CTIEI[H(PHKAITHIO BXOJHBIX H BBRIXOJHBIX JAHHBIX, KOTOPHIEe TaKKe MOI'YT OBITh HCIIOIb30BaHbI KaK
creyngviaumns rporpamer. CXOJTHBIM 00pPa30M OHTOJIOTHHM MOTI'YT OBITH IIPHMEHEHEI, YTOOHI IIPEIOCTaBHTh
KOHKPETHYIO CIIEI[H(HKAIIHIO HMEH TEPMHHOB H 3HAYeHHH TepMHHOB. B pamMKax 5TOro
ITOHNMAaHH S (Tl OHTOJIOTHS SBIIIETCS CITEIH(DHKALIHEH KOHIIETITYATbHOH MOJIETTH - romuerryamsaum)
CVILIECTBYET IIPOCTOP 1L BapHalpii. OTAeIbHEIE BHALI OHTOJIOTHH MOI'YT OBITH ITPEICTaBIIEHEI

KaK TOYKIH Had CIICKTPE B 3dBHCHMOCTH OT neTaneH HxX PEalITH3aIlIIH.

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. Criektp oHrojorHH. Kocas yepra pasgenseT CHCTEMEBI, ITPEJOCTaBIISIOIIHE
"yeJTOBEKO-TIOHSATHBIE" (BBIIIE YEPTHI) H "MaIlHHO-TIOHITHbIE" (HHJKe YePThI) OIHCaHHS

Ha pucyHke H300pakeH TaK Ha3pIBAEMBIH CIIEKTP OHTOJIOIHH ITO CTENEHH (POPMaIbHOCTH
IIPEJICTARIIEHNSL, HUCIIOJIb30BAHMIO TEX MM MHBIX CHHTAKCHYECKHX KOHCTPYKIIMI. Kakmas Touka
COOTBETCTBYET HAIIMYMIO HEKOTOPBIX KIIFOUEBBIX CTPYKTYP B OHTOJIOTHH, OTJIMYAIOIIHX €€ OT
IPYTUX TOYEeK Ha cliekrpe. Kocasg dyepra YCIIOBHO OTHAEINSET OHTOIOTHH OT APYTHX PECYPCOB,
HMEIOIIHX OHTOJIOTHYECKHI XapaKTep.

[IepBOHM TOUKE Ha CIIEKTPE COOTBETCTBYET KOHMIPOJIUPYEMBLIH C106dAPb, T.€. KOHEUHBIN
CIIHCOK TEPMHHOB (ITPOCTEHIIHM ITPHMEPOM SBJISETCSA KaTaJlol HA OCHOBE HAEHTH()HKATOPOR).
Karamoru mpefcTaBiIsIOT TOUYHYIO (HE MHOTO3HAYHYIO) HHTEPIIPeTAI[HIO TepMHHOB. Hamprmep,
Ka’KJIBIH pas3, CChIIASCh HA TEPMHH "MaIllHHa", Mbl OyZIeM HCIIOJIB30BAaTh OJHO H TO e 3HAUEHHE
(COOTBETCTBYIOIIEE HEKOTOpoMY ID B cloBape), BHE 3aBHCHMOCTH OT TOI'O, O YeM HJIET peyb B
KOHTEKCTE: O "CTHPAIIBPHOH MaImHe", "aBToMOOHIIE" HIIH "TOCYAapCTBEHHOH MAIIHHE".

Jlpyrol crnelH(HKaIHeH OHTOIOTHH MOKET OBITh 2aoccapuil, TIPeJICTaBIISIOII COOOMH
CITHCOK TEPMHHOB C HX 3HAYECHHSAMH. 3HAYEHHS OITHCBIBAIOTCS B BHJE KOMMEHTApHEB Ha
eCTECTBEHHOM SBBIKE. OTO JaeT OOobIle HH(MOPMAIIHH, ITOCKOIILKY IIFOAH MOI'YT ITPOYECTh TaKOH
KOMMEHTApHH M TIIOHATH CMEICI TepMHHA. MHTeprperalini TepMHHOB MOI'YT OBITh
MHOTO3HAYHBIMH. [ JIOCCAapHH HENMPHTOJHEI JJISI aBTOMATHYECKOH OOpadOTKH ITPOrpaMMHBIMIA
areHTaMH, HO MOKHO, KaK 1 paHee, IIPHCBOUTE TepMHHaM [D.

Tezaypycst HeCcyT JNOIOIHUTEIIPHYIO CEMAHTHKY, OIPEIEISS CBS3H MEXKIY TEPMITHAMH.
OTHOIIEHHUS, CBOHCTBEHHBIE IS TEe3ayPYCOB. CHHOHHMHS, uepapxuveckoe oOnHouteHile U
accolHalMsa. PaHHHe HepapxXHiH TePMHHOB, ITOSBHBINHECS B CeTH, OIPEIEISUIH TEPMHHBL Yepes
ornepary 0000INeHHT H YTOUHeHHSI. Y ahoo, HalmpHMep, BBela HeOONBIIOe YHCIIO KaTeTOPHI
BEPXHETO VPOBHS, TAaKMX, KaK " IMpPeJaMeThl OJeK ALl . 3aTeM " IITaThe " OMPEAEISUIOCh KaK BH]I
(’KeHCKOH) oJie’kabl. SIBHasg Hepapxusg Yahoo He COOTBETCTBOBAlla B TOYHOCTH (POPMalIbHBIM
ceorcTBaM Hepapxuuyeckoro oTHomeHHS [IOIKJIACC-KJIACC. B Takumx HepapXHsax MOKET
BCTPETHUTHCS CHTVYaAI[Md, B KOTOPOH SK3eMIUIAP KIIAacca-IIOTOMKAa HE SBIIETCS SK3EMIUIIPOM
Kinacca-rpeaka. Hamprmep, ol1mas xareropus " IpeAMeThl OJEKIBl ' HMeeT ITOJAKATerOpHIO "
K EHCKIE, %%ﬂéﬁﬁﬁa Opl1a OBl OOJIee TOUHO HA3BIBATHCS " JKEHCKHE ITPEIMETEL OJEA b
oM a2oTaKATeTOPHAL B 'CBOKOYEPENb, BKIFOYAET ITOJKATErOpHH " akceccyapwl " H " ImmaThs .
' ", He SBIISIOTCS IPeAMETaMH OJEKIbl. 3JECh HE

BRITIOJIHAETCA BakHOe CBOHCTBO OTHOIIEHHS 110 JIKJIACC-KJIACC - TpaH3UTHBHOCTS.
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Jlaniee cleyeT TOUKa opmMaibHble MAKCOHOMUU. 3Ta Pa3sHOBHIAHOCTH OHTOIIOTHI
BKIIroyaeT ToyHoe onpejienenne oTHomeHHS [IOJKJIACC-KJIACC (obo3HayaeMOro Kak isA ).
B Takmx cucreMax cTporo COOMOMAETCS mpaH3umieéHocns OTHOIIEHUS 1SA: eCclM A SBIISIETCS
ITOJIKIIACCOM Kilacca B, TO KaXXIBIH ITOJKIIAcC Ki1acca A TaKKe SBILETCS ITOJKIAcCCOM Kiacca B.
CTporas Hepapxus KIacCOB HeOOXOIHMa ITPH HCIIOIb30BAaHMH HACIIEAOBAHHS IS IIPOLELYPEI
JIOTMYECKOTO BRIBOJA.

Crenyromasl TOYKa CIeKTpa - HallHyie B OHTOJIOTHYECKOH CcHcTeMe (POpMalIbHOTO
orHomennsa OK3EMIIIAP-KJIACC (oGo3Hayaemoro kak islnstanceOf ). Hekoropsie
KIIaCCH()HKAI[HH BKIIOYAIOT TOIIBKO HMEHA KIIaCcCOB, JAPYIHE COJIEp’KaT Ha HIDKHEM YPOBHE
sk3eMiiIpel  (MHIUBHABL). Mg otHomeHnsa OK3EMITJIAP-KJIACC BeITONHSIETCS Tak
HasbIBacMas "HacCIeYeMOCTh" BJOIb OTHOIIEHHS 1SA: €CIIH A SBISETCH IOAKIACCOM Kitacca B,
TO KaXIbIH SK3eMIUISAP KiIacca A Takke SBIIETCS SK3eMIUIIpoM Kiracca B. IlostoMy B
IIPHBEAEHHOM BBIIIEe IpHMepe " Opomm " He MOryr OBITh IIOMEINEHBI B HepapXHH HHKE "
IPeIMET OHEKIbI ", JaKe B IIOJKATETOPHIO " JKEHCKHE ITPEIMETBI OJIEkKIBI ', IIH CTaTh
3K3EMIUISIPOM 3TOH KaTETOPHH.

Jlanmee cpel CTPYKTYPHBIX SIIEMEHTOB IOSBILIIOTCS C/1omsbl. 31eCh KIacChl (HHOTIa HX
Ha3bIBAIOT ¢hpeiimamii ) MOT'YT HMeTh HH(POPMAIHIO O ceoiicmeax (cromax). Hampumep, kmacc "
IIPEAMET OHEXKIBl " MOXKET HMETh CBOHCTBA " IlgHa ", " caemaH u3 ". CBOHCTBAa OBIBAIOT
OCOOEHHO ITOJIE3HBIMH, KOT'/Ia OHH OIPEAEIIEHBI Ha BEPXHHX YPOBHSIX HEPAPXHH H HACIIELYIOT CSI
ImoaKraccaMi. Tak, B MOTPeOUTENBCKOH HepapXHH K1acc " IMPOAVKT " MOXKET HMETh CBOHCTBO "
I[eHa ", KOTOPOE ITOIIy4YaT BCE €r0 IOIKIACCHI.

bombInell BBRIPasHTEIILHOCTHEIO OONIAMarOT OHTOJIOTHMH, BKIIFOYAIOINHE OrpaHHYeHHS Ha
00J1aCTh 3HAUYEHHH CBOMCTB. 3HAUYEHHSI CBOHMCTB OepyTCS H3 HEKOTOPOIrO ITPEAOIPEAEIIEHHOIO
MHOKeCTBa (IIEJBIE YMCJIA, CHMBOJIbHBIE KOHCTAHTHI) WIH H3 ITOJMHO’KECTBA KOHIIEIITOB
OHTOIOTHH (MHOKEeCTBO SK3eMIUIIPOB JAHHOI'O KiIacca, MHOXXECTBO KITacCcOB). MOKHO BBeCTH
IOIONTHUTEILHEIE OTPAaHHYEHHS Ha TO, YTO MOJKET 3allOIHSATh CBOHCTBO. Harpumep, 114
CBOMCTBA " cIelnaH M3 " Kiacca ' IIPeJMeT OJeKIObl " 3HAYeHHSI MOr'yr OBIThH OI'PaHHYEHBI
SK3eEMIUISIpaMH Kitacca " MarepHall ". JIeErko YBHAETEH ITPOOIIEMEI, KOTOPEIE MOI'YT BO3SHHKHVYTEL B
3TOM CJIV4ae ITPH HCIIONMB30BAHHH HECTPOrOH TakKCOHOMHMH. Ecmm " ayxm " - IMOTOMOK Kiacca "
IIpeaIMET OJeXIBl ', TO OH YHACIeAYeT CBOHCTBO " CHelaH H3 " BMECTE C OIPaHHYEHHEM Ha €ro
3HaueHnA (" mMatepuan ).

B menoMm ¢ HeoOXOJHMMOCTBIO OITHCBIBaTh OoOJee CIIOKHBIE (PAKThl BEIPA3HTEIBHBIE
CPEACTBAa OHTOJIOTHH (M €€ CTPYyKIypa) VCIOXKHSIOTCS. Hamprmep, MoXeT IToTpeOOBaThCS
3alI0JIHUTh 3HAYEHHE KAaKOro-MOO CBOHCTBA HSK3eMIUISIPa, HCIIONB3YSI MaTeMaTHYECKOE
BRIPAXKEHHE, OCHOBAHHOE HA 3HAYEHHSIX JPYTHX CBOHCTB JAHHOI'O SK3EMILIIpa UIH 3HAUEHHSIX
CBOMCTB JIPYIHX 3K3eMIUISIPOB. MHOIHE OHTOIOTHH TTO3BOIISIOT OOBSBIIATE JABa M OoJee Kiacca
TH3BIOHKTHBHEIMH  (HellepeceKaromMMHICI). OTO O3HayaeT, 4YTO Yy MJaHHBIX KIIacCOB He
CYILECTBYET OOIIMX 3K3eMIUISPOB.

HekoTopele SB3BEIKH OITHCAHNS OHTOIOTHI ITO3BOJISIOT JellaTh ITPOH3BOJIEHBIE JIOTHYECKHE
YTBEPKIACHHS O KOHIIEIITAX - AKCLLOMbL.

SI3BIKH ormcaHHS OHTOJIOTHH, TakHe Kak CycL m Ontolingua, mo3BOISIIOT (PHKCHPOBATH
YTBEPIKIAEHHS Ha SI3bIKE JIOTHKH IIPeIHKAaTOB IepBoro ropsaka (FOL).

Kiaccnpukanmsa mo mejan co3aaHus

B pamkax »TOH KIaCCH(HKAI[HH BHIACISTIOT 4 VPOBHS: OHTOIOTHS ITpeCTaBIICHISL
OHTOJIOIHS BEPXHETO YPOBHSL, OHTOIIOTH A ITPEAMETHON 00IacTH M ITPHKIIAIHAS OHTOJIOTHSL.

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 npe,n, MeTHBIX
obn EiETeH

KOHUenTyanusayus
thopManu3MoB NpeacTaBNeHns

NOBTOPHO UCMONb3yeMasn B
pasHbIX NpeaMeTHbIX ofnacTax

MNOBTOPHO Nenonb3yemas BHYTPW
) oAHOW NpeaMeTHOW obnacTu

pHI’{_ﬂ alﬂ.H == HET BO3IMOHHOCTH NOBETOPHO
NGNoNb30BaTh

OHTONOIMK

Puc. 2.2. KnaccH(pHKaIHI OHTOJIOTHI IT0 IIEITH CO3JaHH

OHTOJ1I0rNA NpeEACTABJICHHA

[lens ee co3maHMSA - ommicaTh OONIACTh TPeACTaBIeHHS 3HAHHI, CO37aTh S3HIK I
CIIeIH(PHKAI[HH APYTHX OHTOJIOTHIH O0Jee HH3KHX YPOBHeH. IIpuMep: oImicaHHe TTOHSTHH S3bIKa
OWL cpeacteamMi RDEF / RDFS. B gaHHOM OIINCAaHHH OIPENEIISIOTCS TaKHe ITOHSTHS, KakK

I{JIEIGG OTHOITICHHE

", "OorpaHHYeHHe Ha 3HAUEHHE CBOMCTBA",

JOMEH . IHara3oH" H T.II.

‘ rdfs:Resource \

‘ rdfs:Class ‘

| owl:Class |

I_\_

\ owl:Restriction ‘

‘ owl:DeprecatedClass

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

owl:AllDiferent

ASIMERTROARVSA
HEKTRPORHOW NOONHMCBIO

TOPire. 2.3, OHTOMOLI HPEACTABIEHITT A s3ika OWL

Bnaper ITEHE I 1 AleKCaniposHa

OHToJToTHSA 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 HasHavYeHHe - B CO3JaHHH eIHHON "TPaBIIbHONH" OHTOIOIHH, (PHKCHPYIOIIEH 3HAHHS,
o0IMe JJI1 HECKOINBKHX IPEJIMETHBIX OOJacTeH, M B MHOT'OKPAaTHOM HCIIONb30BAaHHH JAaHHOIM
OHTOJIOrHH. CVIIECTBYET HECKOJIBKO KPVYIIHBIX OHTOJIOTHMH BEPXHETO VYPOBHS. cye, porce, sumo,
oHTonorus J[xkoHa CoBel (J.Sowa) m apyrHe. Ho B IIeJIOM IIOIBITKH CO3JaTh OHTOJIOTHIO
BEPXHETO YPOBHSA Ha BCE CIIYYaM KI3HH ITI0KA HE ITPHUBEIN K OKHAAEMBIM pesyiibraraM. MHorue
OHTOJIOTHH BEPXHET O VPOBHS ITOXOXKH APYT Ha Apyra. OHH COMEepKaT OJHH M Te K€ KOHIIEIITHI:
CYIIIHOCTh, SIBIIEHHE, IIpollecC, OOBEKT, POIb, IPOCTPAHCTBO, BPEeMS, MaTepHs, COOBITHE,
JIEHCTBHE M T.II.

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

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

Puc. 2.4. BepxHuin ypoBeHb HepapXHH OHTOIOrHH SUMO

OHToOJI0OTHA NIPpeIMETHOH 00J1ACTH

Jlpyroe Ha3BaHHE - OHTOJIOTHSA JoMeHa. HasHaueHHe CXOXKe ¢ HasHAauYeHHEM OHTOJIOTHH
BEPXHETO VYPOBHS, HO 0OOIacTh HHTepeca OrpaHHYeHAa OJHOH ITpeIMETHOH o00macThro (T.H.
JOMEHOM), HaIlpUMEp, aBHAL[MS, MeJHIHHA, KYIbTYypa, AMCTAHIIHOHHOE OOydeHHe, MHTepHET-
TEXHOIOTHH. OHTOIOTrHA TPeAMETHOH OOIacTH OO0OOIaeT ITOHSTHS, HCITOIB3VIOIHECS B
HEKOTOPHIX 3aJayax JOMeHa, aOCTparHpysach OT caMHX 3aJad (TaK, OHTOJIOTHS aBTOMOOHIIEH
Hes3aBHCHMA OT JFOOBIX 0COOEHHOCTEH KOHKPETHBIX MAPOK MaIllHH). Bo MHOTHX JHCIIHIUIHHAX
celyac pas3pabarTeIBArOTCAd CTAaHAApPTHBIE OHTOJOTHH, KOTOPBIE MOI'YT HCITOJIB30BAThCS
3KCIIEPTAMH II0 IIPEAMETHBIM OOJIACTSAM 11 COBMECTHOI'O HCITONB30BAHHSA M aHHOTHPOBAHIS
HH(OPMAIHH B CBOeH 00IIacTH.

Hampumep, B 001aCTH MEHUITHHBI CO3[aHbl OOIIBIIHE CTAHAAPTHEIE, CTPYKT YPHPOBAHHEIE
ciosapH, Takrne Kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHCTeMAaTH3HPOBAaHHAS HOMEHKIIATypa MEIHIIHHBI - KIHMHHYecKass TepMmuHOJIOrHsa) H UMLS
(Unified Medical Language System - cemaHTHYecKasd ceTb CHCTEMBI YHH(PHIMPOBAHHOIO
Memmpisackoro f3eika). Takke MOSBISFOTCS OOIMpHBIE OOINElelIeBble OHTONOTHH. Tak,
nporpammva OOH mo paszutHro (United Nations Development Program) u KoMITaHHS
Dun&Bradstreet oOpemummmm  ycunua a9 pa3paboTtkn  oHTtoinormH UNSPSC, koropas
IIPeJOCTABISET TEPMHHOJIOTHIO TOBAPOB H YCIYT (WWW.UNSPSC.0Ig).

IIpUK/IagHAS OHTOJIOT HA

HasHaueHHe TakOH OHTOJIOTHH B TOM, 4YTOOBI OITHMCaTh KOHIENTYAIBHYIO MOJIEIb
KOHKPETHOH 3aJauyd MM ITPHIOKEHHSA [IpHKIaJHBIE OHTOIOIHH OITMCBIBAIOT KOHI[EIITHI,
KOTOPEIE 3aBHCAT KaK OT OHTOIOTHMH 3ajay, TaKk M OT OHTOJIOTHH IIPEIMETHOH OOIacTH.
[IprmepoM MOXKET CIVKHTB OHTOJIOTHS IS aBTOMOOMIIEH, CTPOMTEINBLHBIX MaTEepHaJIOB,
BRIYHCIHTEIBHOH TeXHHKH. TakKHWe OHTOIIOTHH cOJiepXaT HamuOolee  CIEIH(pHIHYIO
HH()OPMAIEY, - Lipuyeprr;  ontomormi mpoektoB TOVE, Plinius. TOVE  (Toronto Virtual

Enterpns%}ﬁli’f@mﬁf OBKTH'C co3maH e MOJIETIH JJaHHBIX, KOTOpas JOJLKHA:

.......... 00060000043

_ - GﬁEClIEH}ITb D%]l[}ffo TCPMIHOJIOTHIO JIJIA HPE,I[METHGH DﬁHElCTH ITPHITOKCHIA HGTGPDH
MGI "y’I CGEMECTHG HCIIOJIB30BATbCA H ITIOHHMATBCA KdXKABIM YH1dCTHHKOM GﬁI_T_[EHI[H

ITenad: ¢ 19.08. 2027 no 19.08_ 2023
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- IaTh TOYHOE M II0 BO3MOKHOCTH HEIPOTHBOPEUHBOE OIPEAEIIcHHE 3HAYEHH S KaKIOro
TEPMIHA Ha OCHOBE JIOTHKH IIEPBOrO ITOPSIKa;

- o0ecrieynTh 3aJlaHHEe CEMAHTHKH C IIOMOINBIO MHOJKECTBAa aKCHOM, KOTOpPEIE
ABTOMATHYECKH ITO3BOJISIOT IIOJIYYaTh OTBET HAa MHOKECTBO BOIIPOCOB O ITPEJIMETHOH OOIACTH.

TOVE pmomxHO OOECIIEUHTh IIOCTPOEHHE MHTETPHPOBAHHON MOJEIH HEKOTOPOH
IIpeIMETHOH OO0JIacTH, COCTOMINEH H3 CIeIVIOIIHMX OHTOJIOTHH. OIlepal[Mi, COCTOSHHI H
BPEMEHH, OPraHH3aIHH, PECYPCOB, IIPOAYKTOB, CEPBHCA, IIPOM3BO/ICTRA, IIEHBI, KOIIHYECTRA.

Plinus. Llenpro IpoekTa SBJISIETCS IIOJIYaBTOMATHUECKOE 13871e4eHiie 3HAHLIl N3 TEKCTOB
Ha €CTECTBEHHOM S3BIKE, B YACTHOCTH, JINTEPATYPHI O MEXAHHYECKHX CBOHCTBAX KEPaMHUYECKHX
MaTepHaIOB. TaK KaK TEKCTBI OXBATHIBAIOT IIMMPOKHH JHAIIa30H ITOHSITHIL, TPeOYETCSI MHOKECTBO
HHTETPHPOBAHHLIX OHTOJIIOTHH JUIS OXBAaTa TAKHX ITOHSATHI, KaK KepaMHYeCKHe MaTepHalIbl H HX
CBOMCTBA, cIIOCOOBI MX 00paboTKH, pa3imHuHbIe AedeKThl MaTepHalIOB, HAIIPHMED, TaKHe KakK
TPEIHHBI H TIOPEI. OHTOIOTHSA ONPEAEIISeT S3BIK, IIPH IIOMOIIMH KOTOPOI'O BBEIPAXKAETCS
CEMAHTHYECKas YacTh CIIOBapPA.

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. KnaccupHKkaIis OHTOIOTHIH IT0 COAEePKHMOMY

JlanHas x1accH(PHKAIMSI OYeHb ITOX02Ka Ha ITPeABbIAYIYIO, HO 3/IeCh aKI[eHT CMEIaeTCs
Ha peajlbHOE COJIEPKHMOE OHTOIIOTHH, a He Ha a0CTPAKTHYVIO L[EIb, IPECIIEAYEMYIO aBTOPaMH.

Obuiue oHmMOO0ZUN OIMCHIBAIOT HanOomIee OOIMHe KOHIENTHI (IIPOCTPAHCTBO, BPEMSL
MaTepHs, OOBEKT, COOBITHE, JEHCTBHE H T.J.), KOTOPhIE HE3aBHCHMEI OT KOHKPETHOH ITPOOIEMBI
I o0nacTH. B 3Ty KaTeropHio IOITaJar0T H OHTOIOTHH ITPEACTaBIeHH S, H OHTOJIOTHH BEPXHETO
YPOBHSL.

Onmonousa, OpPUEHMUPOSAHHAA HA 3aAdauy - 5TO OHTOJIOTHS, HCIIOIb3VeMas
KOHKPETHOH ITPHKIIAIHOH IIPOrpaMMON H coAeprKallas TEPMHHEL, KOTOPBIE HCIIOIB3YIOTCS IIPH
pazpaborke 1O, BRIMOMHSIONIETO KOHKPETHYIO 3aauy. OHa OTpakaeT CIIELHPHKY ITPHIOKEHHSL
HO MOXET TakKKe CcojJlepKaTh HEeKOTOphle OOINHEe TEPMHHBEI (HAIlpHMep, B TI'papHueCKOM
pelakTope OYAVYT H CIIElH(PHYeCKHe TEPMHHEI - ITAJIHTPa, THIT 3aJIHBKH, HAJIOKEHHE CJIOEB H T.]I.,
H OoOIMHE - COXPaHNUTh H 3arpysHTh (Qaiil). 3aJayd, KOTOPBIM MOKET OBITh ITOCBSIIEHA
OHTOIIOTHSL, MOTYT OBITH CaMBIMH Pa3sHOOOPa3HBIMH. COCTABJIEHHS PacIlCaHINS, OIpPelciIcHIe
I[ele, JHarHOCTHKa, Ipojaka, paszpaborka [IO, mocTrpoeHHe KinaccHPHKAIMH. [IpH sTOM
oHmono2us 3a0ayil HCIIONB3YET CIIEIHAM3alHI0 TEPMHHOB, IPEACTABIIEHHBIX B OHTOJIOIHSX
BEPXHETO YPOBHA (06ujtix OHIMONocusx).

Ilpeomemnan ommonocuna (NN oOHMONOUS HNpeoOMemoe ) OIIHCBIBAET pPeallbHbIe

O = I T -
TTPEAMETRL! ¥ ﬂﬁﬁ@%ﬁ@ﬁ% I{ElI{GH 00 AeSTenbHOCTH (IIPOH3BOACTBE). HampumMep, 3T0 MOXKeET

. OBITH, - QHTOHOFH S  BCEX - HacTeH (i, KOMIIOHEHTOB CaMOJIETOB OIIpeJie]IeHHOH MapkH (Boemg) u
engBeEHHA 00 X TOCTaBIIKAX, XapaKTepHCTHKAX, CIIOCO0e COeIHHEHH S APYT C IPYTOM H T.II.
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OHTOJIOTHH I O00padOTKH TEKCTOB HAa eCTeCTBEHHOM s3bIke. Jlekcmueckne
OHTOJIOTHH

JInsg Toro 4roOpl IIPHMEHHTH OHTOJIOTHIO JJIS aBTOMAaTHUYECKOH O0OpalOTKH TEKCTOB, B
YACTHOCTH, JJIS pelleHH s 33 a4y HH(OPMAI[HOHHOTO ITOHCKA, HeOOXOIHMO ITOHSTHSIM OHTOJIOTHH
COIIOCTaBHThE HaOOp S3BIKOBBIX BBIPaKEHHI (CIOB M CIIOBOCOYETAHHII), KOTOPHIMH ITOHSITHSA
MOTI'YT BBIPaKaThCS B TEKCTE.

[Iponeaypa corocTaBiIeHHS ITOHATHH OHTOIOTHH H S3BIKOBBIX BBEIPAKEHHH MOKET OBITh
OCVIIECTBIIEHA PA3IMYHBEIMH CIIOCOOAMI.

Bo-TiepBBEIX, OHTONOIHS MOXeT OBIThH CAgllaHa 3apaHee, IIYIEM JIOTHYECKOH
KIIacCH(pHKAI[HH, a 3aTeM K ee 3JIeMeHTaM MOI'YT OBITh IIPHITHNCaHBI S3BIKOBBIE €IHHHIEBI. TakK,
HarpuMep, Jlyr Jlenar (Doug Lenat), pyKOBOJHTENIb H3BECTHOIO IIpoeKTa B OOIACTH
IpeAcTaBleHHs 3HaHHH Cyc, B paMKaxX KOTOPOro IIpeAronarajloch (popMalm30BaTh 3HAHHS
3PaBOro CMBbIciIa (ComImon sense) H HCIIOIb30BaTh HX, B YaCTHOCTH, 151 00pabOTKH TEKCTOB Ha
eCTECTBEHHOM SI3BIKE, CUHTAET, YTO YYET 3HAUYEHHH CJIOB MOJKET TOIBKO 3aIryTarh ("words are
often red herrings"), uro 3HaYeHHSA CIOB JeIIT MHP HEOJHO3HAYHO, a JIHHHH JeleHHT
IIPOHCXOJISIT H3 CaMbIX Pa3IIHYHBIX ITPHYHH: HCTOPHYECKHX, (DH3HOJIOIHYECKHIX H T.II.

IIpemnaraercsa co3gararhk OHTOJIOTHIO ITYTEM JIOTHYECKOI'O aHAIN3a, 'CBepXy-BHH3". IIpH
ATOM HMeHa BBOJHMEBIX ITOHSATHH (PKellaTelIbHO) JOIKHBI OTpakaThb Te ITPH3HAKH, KOTOPBIE
3aJIOKEHBI B OCHOBY JIeJIeHHS. B pesynbrare ITOJIy4YarOTCcsd HMEHAa IIOHSATHH JOCTaTOYHO
IPOMO3JKHE, HEeCTECTBEHHBIE, ¢ HHMH TPYAHO OIIepHPOBaTh KakK pa3paloTyHKaM, TaK H
BO3MOKHBIM TTOJIH30BATETISIM.

Jlpyrag mpolieMa TakKOoro IIOAXOJA. IIPHIMMCHIBAS SA3BIKOBBIE BERIPaKeHHSI JTOTHYECKH
OOOCHOBAaHHOH CHCTEMe IIOHSATHH, MBI IIOIYy4aeM, YTO OIJHO H TO JK& CIIOBO MOKET
COOTBETCTBOBATh CIHMINKOM OOJBINIOMY KOIHYECTBY TaKHX 'IIPABIJIBHBEIX' TIOHSTHI B
3aBHCHMOCTH OT KOHTEeKCTa, a 3HA4yHT, BO3HHKAeT H3IHINHAI MHOTO3HAYHOCTH JIEKCHYECKOH
e JTHHHITEL.

Kpome TOro, torjga kak HeOOJBIIHE OHTOIOIHH MOI'YT OBITH IIOCTPOEHBI METOAOM
CBEpPXY-BHH3, pa3paboTKa IOAPOOHBIX OHTOIOIHI IS PealbHBIX IIPIIOKEHHII - 3ajaya
HeTpHBHAIbHAasL. bolee TOro, BO MHOIHMX IIPEeJAMETHBIX OOJIacTSIX 3HaHHE, HYXHOE I
pacIpoCTpaHeHHs H HHTETpPalH, COAEP:KHICSI B OCHOBHOM B TeKcTaX. M3-3a BHYTPeHHHX
CBOICTB UYEIIOBEYECKOTO S3bIKA HEITPOCTOH 3aJayeH SBIISIETCS CBSA3aTh 3HAHHS, COAEpKallHecs B
TEKCTaX, C OHTOJIOTHAMH, Aaxke eclH Obl ObIja IOCTpoeHa IMOAPOOHAsS OHTOJIOTHS IIPeAMETHOH
o0JIacTH.

HekoTtoprie Hccaemoparen, Takiue KaKk H3BECTHBIN OPHTaHCKHI JIMHT BHCT ﬁﬂp}ﬂ{ Bmike,
CUHMTAIOT, YTO "HECMOTPSA Ha TO, YTO BCE ABTOPHI CTATEH IIO0 OHTOJIOTHSM ITIOMYePKHBAIOT, YTO
IIOHATHS SBJIIIOTCS  KHPIMYHKAMH JIFOOOH OHTOJIOTHH, MBI MAHHITYJIHPYEM ITOHSTHSIMHI
ITOCPEZICTBOM CJIOB. BO BCeX OHTONOIHSX, KOTOPBIE HM3BECTHBI, CIIOBA HCIIOIB3YIOTCS IJIS TOTO,
YTOOKI ITPEACTARIATh IMOHATHS. ClleJOBATeIbHO, TO MHOJKECTBO SBJIEHMI B MHPE, KOTOPHIE HE
BepOa30BaHbl, HE MOIYT OBITH CMOJEIHpPOBaHBL. MBI MOXKEM OIIHCaTh STO SBJIEHHE Kak
OHTONIOTHYECKYIO THIIOTe3y Cemupa-Yopda, TO ecTh TO, YTO HE OITHCHIBAeTCS CIIOBAMH, He
MOJKET OBITH OTPaKeHO B OHTOJIOTHH: " .

BTopoe HampaBieHHe, KOTOpoe OOBIYHO OOCYKIAEeTCsSI, - HTO VYCTAaHOBJIEHHE
COOTBETCTBHIL MEKIY HepapXHYeCKHMH JIEKCHUYeCKHMH pecypcaMH THiia WordNet H HEKOTOpOH
oHTonorueit. WordNet-pecypchl OITHCHIBAIOT JIeKCHUYECKHe OTHOMIEHHS MeXIY 3HAUeHISIMH
CIIOB, IIPeJCTABICHHBLIE B BHIE OTACIBHLIX EIHHHI[ B HEPAPXHUYECKOH CETH - CUHCEmoe.
OTHOIIEHHS MEXKAY INeKCHYEeCKHMH €IHHHI[AMH B 3HAYHTEILHOH MEPe OTPaKar0T OTHOIIEHIS
OOBEKTOB BHEIIHEIO MHpa, IIOATOMY TaKHe PECYPCHl YaCTO PacCMaTpPHBAIOTCSA KaK OCOOBIH BHJL
OHTOIIOTHII - Jiekciiyeckile HIH JUH26LCIIYecKlIle OHON0211LL.

Fg%ﬂmmnﬂmﬁ JTMHTBHCTHYECKHX OHTOJIOTHH SBISeTcd TO, UYTO OHH

Cepv FEPHBA3aHBI KOs pragerrsma Clarecbomid to the semantics") SBEIKOBBIX BEIpakeHHH (CIIOB, HMEHHBIX
ANy PO Y ST BIf ¢ rueckile  OHTOIOIMH OXBATHIBAIOT OOIBIIHHCTBO CIIOB SI3BIKA H

OJHOBPEMEHHO HMEIOT OHTOJIOTHYECKYIO CTPYKTYPY, ITPOSBILIIOIIYIOCS B OTHOINEHHSIX MEXKIY
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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ITOHSATHAMH. [103TOMY JTHHIBHCTHYECKHE OHTOJIOTHH MOT'YT pacCMaTpHBATHCSI KaK OCOOBIH BH[T
JIEKCHYeCKOH 0a3pl JaHHBIX H OCOOBIH THIT OHTOJIOTHH.

JIMHrBUCTHYECKHE OHTOJIOTHH OTJIHYAIOTCS OT (POPMAlIbHBIX OHTOJIOTHH IIO CTEIleHH
¢opmanmmzanmi. I[losTomMy IIpeArioaraeTcs, 4Yro pa3pabOTUHKH TaKoro poJa PecypcoB
pa3pabaTeIBaIOT HEPAPXHIO JIEKCHYECKHX 3HAYEHHH €CTECTBEHHOI'O S3bIKA, a 171 00JIee CTPOroro
ONMHCAaHMS 3HAaHMH O MHpe HeOoOXOMHMO COIIOCTABHThL TakKHE PECYPCHl € KaKHMH-JIHOO0
(pOopMab HBIMH OHTOIOTHSIMH.

Tak, comepkaHHeM OIHOIO H3 IPOEKTOB SBISETCS YCTAHOBIIEHHE OTHOIIEHIMIT MEXKIY
WordNet 1 EuroWordNet, ¢ ogHOo# cTopoHsl, H (popMabHOH oHTonorued SUMO - Standardized
Upper Merged Ontology - ¢ gpyrom. [IpoekT cocTOHT B TOM, YTOOBI YCTAHOBHTL COOTBETCIBHE
MexkIy cHHceTaMH WordNet H ITOHSATHSMH OHTOIIOTHH, IIPH KOTOPOM KaxkIpli cHHceT WordNet
NTHO0 HAPSMYIO COIIOCTABIISETCS C ITOHSTHEM OHTOJOIHH, JIHMOO SBJISETCS THIIOHHMOM JIJIS
HEKOTOPOTr0 MOHSITHS HIIH 5K3eMIUISIPOM (3IIEMEHTOM) ITOHSTHS OHTOIOTHH.

Y4YacTHHKH apyroro mpoekra - OntoWordNet - cUMTaroT, 4T0 HEAOCTATOYHO ITPOBECTH
dopmanpHyIO CKIeHKy pecypca Turla WordNet m ¢opMaabHOH OHTOJIOTHH: He0oOXOHMMa
3HAUHTEIbHAS PECTPYKTYPH3ALMI HCXOAHOIO JIEKCHYECKOrO pecypca. AHamormyHasg padora
TIPOBOAUTCA U B IIpoekTe Cyc.

TpeTuil IIyIs - TIIOIBITAaThCS Ppas3padoTaTh EOUHBIH Pecypc, B KOTOpOM OBIIHM OBl
cOamaHCHpoBaHBI O00e YacTH. CHCTeMa IIOHSATHII M CHCTEMA JIEKCHYECKHMX 3HAYEHHH, - 4YTO
3aKIIOYAcTCSI B Pa3syMHOM pasJelIcHHH 3THX €IHHHI[ B CO3JaBacMOM pPecypce H aKKypaTHOM
ONMHCAHHM MX B3aMMOCBS3eH. IIOIMBITKAa TAaKOro TIIOAXOJAa pealH3yeTcd B  OHTOJIOTHSX
MikroKosmos 1 OntoSem.

ITocTanoBKa 3224l K NpaKTHYeCcKoil padoTe 4

1. M3y4uTh mpearaeMbeli TEOPETHYECKHH MaTepHall.

2. IlocTpouTs BPEMEHHYVIO H CETEBVYIO AHArPaMMEI U1 BEIOPaHHOI'O ITPOEKTa.

3. IlocTpours AuarpamMMy paciipelelIceHH S YYaCTHHKOB I'PYITIBI ITO ATaIlaM.

2. ITlocTpoHTh CEMAHTHUECKYIO MOJEND IIPEACTABIECHNS MJAaHHBIX, IIPEICTAaBHTL U
000CHOBATE PE3YIBTATHEI MOJIEIITHPOBAHH L.

3. IlocTpouThs OTYET, BKIIFOYAFOINH MOJIEIb JAaHHBIX H €€ OITHCcaHHe. [IpencTaBuTh OTYET
ITO MPAKTHYECKOH padoTe IS 3aIlHTHI.

BapHaHThI HHAHNBHAYAJILHBIX 33JaHHH

B COOTBETCTBHH C YKa3aHHOH IIPpeIMETHOH OONacThI0 M KIaccoM paszpadaThIBacMOH
HH()OPMAIIHOHHOH CHCTEMBI IIOCTPOHTh CEMAHTHYECKYIO MOJEIb ITpeJCTaBIIEHHS JaHHBIX,
ITPEACTABHTh H OO0OCHOBATE PE3YIILTATHI MOJEIIHPOBAHH AL

Tabmma 4.4 — MHAUBHAYVAILHBIE 3a1aHIS

No HPEI[ME:THEIH o0i1acTh Kmacec UC

| Cxknana MRP

2 [ IpOH3BOACTBEHHOE IIPEAIIPHATHE ERP

3 ToproBoe peIIpHATHE CRM

4 ToproBoe peIIpHATHE SCM

5 ToproBoe peIIpHATHE B2C

6 [Topran B2B

7 CTPOHTEIILHOE IIPEATIPHATHE HC yyera

8 Briciiee yueGHOE 3aBe/icHHE M C ynpaBlIeHHS

9 MH)pacTpyKT DEINIPHATHS CIIITP

10 {i _ AT PYKT YPa ITPEITPHATHS OKCIIEPTHAS CHCTEMA
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnageneu:  lWe6ayxosa TaTbsHa AnekcaHapoBHa
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C oJepPKaHHC OTYIETA

[To BBIMOMHEHHOH padoTe cocTaBIsgeTcad oTyeT. OTYeT BBIOIONHAETCS B 3JIEKTPOHHOM
BHJIE. 10 BRIITOIMHEHHOMY OTYETY IIPOBOAUTCS 3aIlHTa ITPaKTHUYeCKOH paGOTHI.

OT4yeT MO ITpaKTHYeCKOH paboTe MOIDKEH COCTOSATh H3 CIHEIYIOIHX CTPYKTYPHBIX
BIIEMEHTOB:

- THTYIILHBIA JIHCT,

- BBOJIHAS YacTh. KpaTKOe OITHCaHHe Ileleil mpoekTa. BBOJHAS 4YacTh OTYeTa JOJDKHA
BKIIOYATh ITYHKTBI.  YCIIOBHE 3aJlauyH, IIOPSAOK BHIIIOJHEHHS, ITPOrpaMMHO-aIlIapaTHBIE
CpeACTBa, HCIIOJIb3YeMBIE IIPH BEITTOJIHEHHH PaOOTHI.

- OCHOBHAS 4acCTh: OITHCAaHHE CEMAaHTHYECKOH MOJEIIH ITpeIcTaBIeHHS JaHHBIX

- 3aKITIOUeHHE (BBIBOJIBI),

- CITHCOK HCIIONIb30BAaHHOI ITHTEPaTYyPHI.

3anmra oT4eTa IT0 MpaKTHYeCKOH paboTe 3aKIoYaeTcs B MpedbIBIIeHHH ITPeIlo/[aBaTelro
ITONTyYeHHBIX Pe3YyIILTAaTOB B BHJE (paiila H JeMOHCTPAI[HH ITOITYYeHHBIX HaBBHIKOB IIPH OTBETaxX
Ha BOITPOCHI ITpenoJaBaTelsL.

KoHT POJIbHbIE BOITPOCHI

1. VmpaBieHHe KauecTBOM ITPOIPaMMHOIO ITPOAYKTA.

2. Ilporece mmanmnpoBaHusg cosgaHnsg 110.

3. KOHTpPOJIFHEIE OTMETKH 3TaIloB PadoT.

4. JlmarpamMMeI ITPOLIECCOB H BPEMEHHEBIE JTHATPAMMEI.

5. BpeMeHHEBIE H CETEBBIE JHAT PAMMEL.

0. PacmpesienieHne HCIIOJIHUTENEH II0 ATallaM

7. THITBI PHCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHHE Ha JaHHBIH ITPOEKT
8. CxeMa ITpolecca yIpaBJIeHHS PHCKAMH

O. PesylbTaThl aHAIM3a PHCKOB

IIpakTHUyeckas padora S. HHppacTpyKTYpa NIPpoeKT HPOBAHHS HHHOBAIIHOHHBIX
HH/KEHEPHbIX pelleHHH

Ileas padorbl M3yueHne crparerns ITPOEKTHPOBAHHS HHHOBAI[HOHHBIX HHIKEHEPHBIX
pelneHui. [looydeHHe HaBBIKOB I10 IIPHMEHEHHIO HHPPACTPYKT YPhI pa3paboTKH ITPOEKTa.

IIpaktiueckags  paboTa  HaIpaBlieHAa  Ha  O3HAKOMJIEHHE C  OCHOBHBEIMH
HH(PaCTPYKTYPHBIMH PeIlleHHSMH, ITOJIydeHHE HAaBBIKOB ITO IIPHMEHEHHIO HH(PaCTPYKTYPHBIX
PEIEHIH IIPH ITIOCTPOEHHH MOJIEIIN ITPOEKTA. .

TpebGoBaHHA K pe3ylIbTaTaM BRIITOIHEHHS ITPAKTHUYECKON PabOoThI:

[TocTpoHTE MOJIEIIF IIPOEKTA, BKITFOUAFOIIYIO:

- HHPACTPYKT YPHOE PellleHHe HHKEHEPHOTO ITPOEeKTa;

- OIIpeJlelIeHHEe COCTaBa HH(PPaCTPYKTYPBI IPOEKTHPOBAHHS HHKEHEPHOIO PEIlleHH,

- Pa3paboTKy cTpaTerHH BHeAPEeHHI HHPPaCTPYKTYPHEIX PellleHTI .

OcCHOBBI TeopHH

PelakTopbl OHT 0JIOIHH

[Ipn co3maHHM OHTOJOrHH (KaKk H IIPH IPOEKTHPOBAHHH ITPOrPaMMHOI0 0OeCIleYeHHS
HIIM HallHCAaHHH SJIEKTPOHHOIO JOKYMeEHTa) IIeleco00pa3sHO IIONb30BAThCS  ITOAXOISIIHMH
HHCTPYMEHTAaMH. byJeM Ha3bIBaTh HHCTPYMEHTAILHBIE npocpamMMHble cpedcmeéd, CO3JaHHBIE
CIIEILMAJIBHO IS ITPOEKTHPOBAHHS, PEAAKTHPOBAHMS H aHalIH3a OHTOIOIHI, peJaKTOopaMH
OHTOJIOT HH.

OcHOBHaA HRIﬁ_ILE TIO00r0 pefakTopa OHTOIOIHH COCTOHT B TIOAJEPKKE IIpoliecca

NOKYMEHT ITOLMAC
popmanuaatHOHAGRHOMNAELIPEICTABIIEHHH OHTOJIOTHH KaK cheyuguxaytiy (TOUYHOTO H ITOIHOTO

Cepd (Y PIHIGHRRES) SE9ABEBI52205E7BAS00060000043E

Bnaneneu: mcﬁﬁx a TatesHa AnekcadnpoBHa — "
OJIIBIIIOMHCTEBC BEGEM COBPEMCHHBIC PEAAKTOPBI OHTOJIOTHI ITPEAOCTABIIAIOT CPEACTBA

kooupoearua " (B cMbIcie "ommcaHnug") (popMaIbHOH MOJEIH B TOM HIIH HHOM BHe. HekoTophlie
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IaloT JIOMOIHHTENIbHBIE BO3MOKHOCTH II0 aHAIH3y OHTOJIOTHH, HCIIOJIB3YVIOT MeXaHH3M
JIOTHYECKOI'O BEIBOJIA.

B »sTon yactH OyayT omHcaHel HauOojiee OOIMHEe XapaKTEePHCTHKH PEJAaKTOPOB H
ITPOBEAEH HX CPaBHHUTEINBHBIN axnaniz. [1ogpo6HO paccMaTpHBaeTC s peakTop Protege.

[TognepxmBaeMbIe peaKTOpOM (POPMAIH3MBI H (JOPMATHI ITPEACTABIICHHS

llog ¢ghopmanuzmom TOHHMMAETCS TeOpPEeTHYECKHH OasMc, JIeKalllHH B OCHOBE cItocoda
IIpeICTaBIEHHS OHTOJIOTHYeCKHX 3HAaHHH. [IpHnmepamMu ()opMamH3MOB MOTYT CIYKHTh JIOTHKA
npeaukaToB (Fiust Order Logic - FOL), deckpunmuenas nocuxa, gpeiimoevie mooenu (Frames),
KOHIENTYaJIbHbIe I'padrel H T.1. DopMaIn3M, HCIIOIB3YEMBIH PeJaKTOPOM, MOXKET HEe TOIBKO
CYIIECTBEHHO BJIHSATH Ha BHYTPEHHHE CTPYKTYPBl JaHHBIX, HO H OIPeJelIsITh QopMat
IIpeICTaBIIEHHS HIIH JaKe IT0JIb30BaTellb CKHI HHTep(ec.

Dopmam TIPEICTABIIEHHS OHTOJIOIMH 3aJaceT BHJA XpaHEHHS H CIIOCO0 IlepeJayi
OHTOIOTHYeCKHX ormcaHui. [log ¢opmaTaMH IOApa3syMeBarOTCSA SI3BIKH  IIPe/iCTaBICHHS
oHtonorui: RDF, OWL, KIF, SCL.

Taxim o6pa3oM, HeKoTopasd (popMaIbHaSI MOJIelb ImpeicTaBngeTca B popMammsMe FOL u
MOJKeT OBITh BEIpakeHa cpeacTBaMu g3biKa KIF.

PerakTopbl OHTOIOTHH OOBIYHO ITOAAEePAKHBAIOT Pa00Ty ¢ HECKOIIBKHMH (pOopMalrH3MaMH
H (popMaTaMH ITpeJcTaBIeHHs, HO YacTO TOJBKO OJHH (POPMAIIH3M SBJISeTcA "pomHeM” (native)
IULSL JaHHOI'O PedaKTopa.

(DYHKIMOHATILHOCTE PeJaKTOpa OHTOJIOTHH

BaxxHo# XapaKTepHCTHKOH SBIISeTCS (PYHKIHOHAILHOCTh pelaKTopa, T.€. MHOKECTBO
CLIEHAPHEBR €r'0 HCIIOIb30BAHH .

BazoBr1it HaO0op (PYHKIHH 00eCcIIeYnBaET:

PaboTy ¢ OMHHM IIH OOolee IPOEKTaMH:

COXpaHeHHe ITPoeKTa B HY)KHOM (popMarmi3Me H popMaTe (3KCIIOPT);

OTKPBITHE ITPOEKTa,

HMITOPT H3 BHEIIHETO (pOopMara;

pellaKTHPOBaHHE METaJ[aHHBIX ITpoeKkTa (B IMHPOKOM CMBICIE. OT HAcCTPOHKH (Oopm
PEIaKTHPOBAHH S H ITPEACTaBIEHH S JaHHBIX 0 MOIIEPKKH BEPCHI ITPOEKTA);

pedaKTHpOBaHHe OHTOJIOTHM. Habop BO3MOKHBIX JEHCTBMI OOBIYHO BKIIFOYAET
CO3JaHHE, PeAaKTHPOBaHIeE, YAAIIEHHE ITOHSTHII, OTHOIIEHHI, aKCHOM H ITPOYHX CTPYKTYPHBEIX
3JIEMEHTOB OHTOJIOTHH, PEJAKTHPOBAHHE TAKCOHOMHH.

K JonomHHTe IbHBIM BO3MOXKHOCTSIM PEIAKTOPOB OTHOCST IOIJEPKKY S3BIKA 3aIIPOCOB
(U1 TTIOHCKAa HETPHBHAIIBHEIX YTBEPIKIEHHIH), aHAIH3 IIETIOCTHOCTH, HCIIOIIb30BaHHE MeXaHH3Ma
JIOTMYECKOI'0 BBEIBOJIA, TMOIIEPKKY MHOTIOIIOJIB30BATEILCKOIO PEXHMA, TTOAAEPKKY VIAIIEHHOTO
nocryria yepes MHTepHeT.

CIIOKHBIE HHCTPYMEHTAILHEIE CPEACTBA

OTH CpeAcTBa HYXHBI IS TOro, 4YToOBI HE TOIBKO BBOJAHTh H PEJAKTHPOBATh
OHTOIOTHYECKYIO HH(OPMAIHIO, HO H aHAIH3HPOBAaTh €€, BBINTOIHSI THITHYHBIE OIepal[HH Ha]
OHTOIIOT HSIMH,, HAITPHMED:

évipasHuearue (alignment) OHTOIIOTMH - YCTAaHOBKAa Pa3IHYHOIO BHJA COOTBETCTBHI
MEXKIY ABYMS OHTOIOTHSAMH JUIS TOrO, YTOOBI OHH MOITIH HCIIOIb30BaTh HH()POPMAIHIO APYT
Apyla,

omodpaxcernue (IMMapping) oAHOH OHTOIOTHH Ha APYIYIO - HaXOXKJeHHe CeMaHTHYECKHX
CBS3EH MeXIY ITOA0OHBIMH 3IeMeHTaMH Pa3HBIX OHTOJIOTHI,

o0vedurenue (Merging) OHTOJIOTHH - OIlepalls, KOTOpas II0 JABYM OHTOIOTHSIM
TreHEPHPYET TPEThI0, 00beJHHSIOIYIO HH()OPMAIHIO H3 IIEPBBIX JIBYX.

OCHORBHEIE pPelaKTOPbI OHTOJIIOTHIH
OpERHEHM nonrcsio
Ceptudpmkar:  2COH COOTPBEAHOPENARTOPA OHTOJIOTHI, 3Ta CHCTEMA COJIEPIKUT:
crepereu; mcﬁﬁi@ﬂéﬁﬁmﬁﬁa\vebster IIpe{Ha3HAYEHHBIIT AJI OIIpelelIeHIS] KOHIIETITOB;
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cepBep, OOecCIeUMBaIONIMII JOCTYII K OHTomorusaM Ontolingua mo mporokony OKBC
(Open Knowledge Base Connectivity);

Chimaera - HHCTPpYMEHTAPHH IS aHAIH3a H OObeIHHEHHS OHT OO .

Protege

3OTO0 CBOOOIHO paclpocTpaHsceMas Java-IiporpaMma, IpeJIHasHaYeHHas U1 ITIOCTPOEHUA
(co3maHHs, peJaKTHPOBAHHS M IIPOCMOTPa) OHTOIOTMI TOH HMIHM HHOMI IPHKIAaJHOH OOIAacTH.
OHa BKIIFOYAET PeJaKTOP OHTOJIOTHH, ITO3BOIISIOIIHI ITPOEKTHPOBATE OHTOJIOTHH, Pa3sBOpayNBas
HEPAPXHUYECKYIO CTPYKTYPY aOCTPAKTHBRIX H KOHKPETHBIX KIAcCOB M CIIOTOB. Ha oOcHOBe
c()OpMHPOBAHHOH OHTOJIOTHH Protege 1mo3BoisieT reHepHpoOBaTh (POPMBI IOITYYEHH ST 3HAHHI IS
BBEJICHHS 3K3eMIUISPOB KIIaCCOB U ITOJIKIIACCOB.

JIaHHBIH HMHCTPYMEHT IIOJUIEPKUBAET HCIIONB30BaHHe s3blka OWL W II03BOIISIET
reHepupoBate HTML-g0KyMeHTEI, OTOOpakarollHe CTPYKTYPY OHTOIOTHH. IIOCKOIBKY OH
HCITONIb3YET (PpeliMOBYIO Mooens npeocmaenenusn snanuii OKBC, 3T0 IM03BONSeT aganTHPOBAThH
€ro M JId peJaKTHPOBAHMSA MOJEIEH IMPeIMETHBIX O0IacTeH, IMPeACTaBIEeHHBIX He B OWL, a B
apyrux ¢opmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDES u 1.11.). Ilogpo6Hee 06
3TOM pellakTope OVIET pacCcKa3aHO Jajiee B 3TOH JIEKI[HH.

DOE

DOE (Differential Ontology Editor) - TIIPpOCTOH PeAaKTOp, KOTOPBIH IIO3BOIISET
ITOIE30BATENI0 CO3/[aBaTh OHTOIOIHH. IIpolecc crielH(pHKaIlMH OHTOIIOTHH COCTOHT H3 TPeEX
3TaIlOB.

Ha 1epBoM ararie Iojab30Barellb CTPOHT TAKCOHOMHIO TIOHSTHH M OTHOINEHWH, SBHBIM
o0pa3zoM OYepYHBas MO3HIIHIO KaXKIOro 3lIeMeHTa (IOHSITHE) B HepapxXHH. 3aTeM IT0JIb30BaTellb
yVKa3bIBAaeT, B YEM CIIEL[H(HKA ITOHATHSI OTHOCHTEIBHO €ro "pOAMTENA", H B UEM 3TO ITOHSATHE
ITOJIOOHO HIIM OTJIMYHO OT €ro "OpaTheB". II0NMb30BaTENR MOKET TAKXKE ITPHOABUTH CHHOHNMEI H
SHIMKIIOIIEMYECKOE OIPEIENIEHIE Ha HECKOIBKNX S3bIKaX IS BCEX TTOHSTHI.

Ha BTOpoM »3rarie JaBe TaKCOHOMHH PAacCMAaTPHBAIOTCA C PasHBIX TOYEK 3PEHHS
[lomp30BaTelb MOJKET PACIIHPHUTHP HX HOBBIMH OOBEKTaMH HIH JOOABHTHL OrpPaHHMYEHHS Ha
00JIaCTH OTHOINEHHII.

Ha TpeTrseM 3Tare OHTOJIOTHSA MOKET OBITh IEPEBEICHA HaA S3BIK ITPEACTABICHH S SHAHUH.

OntoEdit

OntoEdit - HHCTPYMEHTAJIbHOE CPEACTBO, OOECIIEUMBAIOIEE ITPOCMOTP, IIPOBEPKY H
MOJH(PHKALIMIO OHTONOIrHH. OHO IOAAEPKHBAeT SI3BIKH IIpecTaBiIeHHS oHTojdormu OIL
RDES, a Taxke BHYTPEHHHH S3BIK IIpeAcTaBIeHUS 3HaHHH OXML, ocHoBaHHEIN Ha XML. Kak u
Protege, 5TO0 aBTOHOMHOE Java-IIpHJIIOKEHHE, HO €ro KOJBl 3aKphITEl. (CBOOOIHO
pacmpocrpaHsgeMast BepcHs OntoEdit Free orpanriena 50 xonmiernramy, 50 oTHomeHHSIMH H 50
3K3eMITISIPAMH.

OilEd

OilEd - aBTOHOMHBIH T'papHUYeCKHH PeJaKTOpP OHTOIOTHH, pa3pabOTaHHBIH B paMKax
npoekta On-To-Knowledge. OH cBoGOAHO pacpocTpaHSIeTCA IO OOINeJOCTYITHOH THI[eH3HH
GPL. UHCTpyMeHT HCIIOnb3yeT U1 NpejcTaBlieHHs oHTornorui s»eik OIL. B O1lEd oTrcyrerByer
TITOJJIePrKKa SK3eMITIIPOB KIIaCCOB.

WebOnto

WebOnto nmpencraBigeTr cobol Java-almuieT H pa3padoTaH 19 MPOCMOTPa, CO3MaHHSI H
PEMAKTHPOBAHHMSA OHTOJOTHH. 711 MOJEIHPOBAHHS OHTOIIOTMHI OH HCIIONB3VET sBEIK OCML
(Operational Conceptual Modeling Language). [lonb3oBarennb MOKET CO37aBaTh Ppas3IHYHBIE
CTPYKTYPBI, B TOM YHCIIE KIIaCChI CO MHOXKECTBEHHEIM HACIEeIOBaHHEM. VIHCTpYMEHT HMEeET P
ITOJIE3HEIX OCOOEHHOCTEH. IPOCMOTP OTHOIIEHHH, KIAaCCOB M IIPaBIJI, BO3MOKHA COBMECTHAas
padoTa HaJi OHTOJIOTHENH HECKOJIPKHX ITOJIb30BATENIEH.

ORE-WebOBE cuio

war 2c0QDE- 9 @nrologiecabooDesigin: Environment) B3aHMOIEHCTBYET C IIOIb30BaTeISIMH Ha

A ROHIETITY AL HOM YPOBHE. “06eciieunBaeT Mx HaGopoM TaOIHI[ I 3allONHEHMS (KOHIIEITOB,

aTpHOYTOB, OTHOIIEHHI ) H aBTOMaTHYEeCKH I'eHepHpyeT Ko Ha s3bikax LOOM, Ontolingua u F-
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Logic. JlaHHBOI HHCTPYMEHT IIOIYYHII CBOe pa3BHTHe B pegakrope oHTomormii WebODE,
KOTOPEIH HHTEeIPHPYET Bce cepBHCHI ODE B eHHYIO apXUTEKTYPY, COXPAHSSI CBOH OHTOJIIOTHH B

peIIHOHHON b/].

ITocTanoBKa 3224l K NPAKTHYECKOI padoTe S

1. M3yuurs ImmpeairaracMeIi TEOPETHYECKIH MaTepHal.

2. IlocTpouTh MOJEIL HH(PPACTPYKTYPHI ITPOEKTA.

3. PaszpaGoraTh HH(PPACTPYKTYPHOE pellleHHe JJII OpraHH3al[liH  IIpollecca
ITPOEKTHPOBAHH 5.

4. Ommcarh CTpaTerHIO BHeAPEHHS HH(PAaCTPYKTYPHBIX PEITeHHH.

5. TlocTpoHTh OTYET, BKIIOYAIOM[MI OIMMCaHHe HHPPACTPYKTYPHBIX PelIeHHH |
0OOCHOBAHHE 3THX PEIleHHH. [ IpeIcTaBUTh OTYET 110 IMPAKTHYECKOH padoTe IS 3allHThI.

BapuaHTbI HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIpeAMETHOH OONacThI0 M KiIaccoM paszpadaThIBacMOH
HH()OPMAIIHOHHOH CHCTEMBI OIPeJeIHTh HH(QPACTPYKTYPY JUIS OpraHH3al[HMH IIpoliecca
IIPOEKTHPOBAHUS CHCTEMBI, a TaKKe pa3padoTaTh HHPPACTPYKTYPHOE PEINEHHE IS CHCTEMBI.
O60CHOBATEH BEIOOP TEXHOIOTHH IMPOEKTHPOBAHI L.

Tabmmia 5.6 — MHaUBHAYaIIbHEIE 3aJaHH ST

No [IpeqMeTHasa obmnacTh Kmacc UC

1 CKkman MRP

2 [ IpOH3BOACTBEHHOE IIPEAIIPHSITHE ERP

3 Toproeoe nmpeaIpusarue CRM

= Toproeoe nmpeaIpusarue SCM

5 Toproeoe nmpeaIpusarue B2C

6 [lopran B2B

7 CTPOHTEIILHOE IIPEATIPHATHE HC yyera

8 Briciiee yuebHoOe 3aBeIcHHE HC yripaBneHs
9 HMH]pacTpyKTypa IpeIIpHsaTH CIIIIP

10 | AnmapatHass HH(QPaCTPYKTypa IPeITPHSITH DKCIIEPTHAS CHCTEMa

C 0J€pPRaHHC OTYIETA

[To BeIONMHEHHOH padoTe cocTaBasgeTcsa oTYeT. OTYeT BBIOIONHACTCSI B 3IEKTPOHHOM
BHJIe. [10 BEIITOMHEHHOMY OTYETY ITPOBOJIHTCS 3aIlHTa ITPAaKTHYECKOH padoTHI.

OTyeT IO IIpaKTH4YeCKOii paboTe JOMKEH COCTOSTh H3 CHIEQYION[HX CTPYKTYPHBIX
BIIEMEHTOB:

- THTYIIBHBII JIHCT;

- BBOJHAg 4YacTh. KpaTKoe OITHCaHHe IleNneil mpoekTa. BBogHag 4yacTh oT4deTa JOKHA
BKIIIOYATh IIYHKTHI.  YCIOBHE 3aJayH, IIOPSAOK BBIIIOJHEHHS, ITPOrpaMMHO-aIIapaTHBIE
CPeJCTBA, HCIIOIb3yeMBbIE ITPH BBIITOTHEHHH PaOOTHI.

- OCHOBHA 4acTh (oIHcaHHe paboTHI).

- 3aKITIO4YeHHE (BBIBOJIBI),

- CITHCOK HCITOJIb30BAHHOM JIHTEPATYPHI.

3armTa oTYeTa I10 IMMpaKTHYeCKOi padoTe 3aKmovaeTcs B IIpebIBIeHHH ITPellojaBaTelIro
IIOITYYEHHBIX PE3VIILTATOB B BHje (paiiiia M JeMOHCTpaIMH IOITyYeHHBIX HABBIKOB ITPH OTBETAX

Hd BOITPOCEHI ITPEIIOAABATCJIA.
OOKYMEHT NMoanncAaH

RO E I Karpocer

Y ipaBTERTE PriCkaMH IIPH ITPOEKTHPOBAHHH ITPOrPAMMHOIO IIPOAYKTA.
2. IIporece yrpaBiaeHNS PHCKAMI.
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3. KOHTpOIbHBIE OTMETKH 3TAroB padorT.

4. JlmarpaMMeI ITPOLIECCOB H BPEMEHHEBIE JTHATPAMMEI.

5. BpeMeHHEBIE H CETEBBIE JHArPaMMBI.

0. PacripeeneHne HCIIOHUTEIIEH I10 3TallaM

7. THIIBI PHCKOB, KOTOPBIE MOI'YT OKa3aTh BIMSHHE Ha JAHHBIH ITIPOEKT
8. CxeMa ITpollecca yIIpaBIeHHS PHCKaMH

O. PesylbTaThl aHAIN3a PHCKOB

IIpakTHUyeckas padora 6. HHCTpyMeHTA/IbHOE 00ecnevdeHHe OHTOJIOTHIECKOr 0
MOJeJIHPOBAHHA HH(POPMAIHOHHBIX CHCTEM

Ilear padGorbr M3ydeHHE HHCTPYMEHTAIBHOIO OOECIEYEHHS OHTOJIOTHYECKOIO
MOJICITHPOBAHHSA HH(POPMAIIHOHHBIX CHCTeM. llomyueHHe HABBIKOB IO IPHMEHEHHIO JaHHBIX
METOJIOJIOTHH B ITPOEKTHPOBAHNH HHHOBAIIHOHHOTO ITPOIYKTA.

IIpaktiyeckasgs paboTa HallpaBleHa Ha O3HAKOMIIEHHE C HHCTPYMEHTAIbHBIM
oOecIiedueHHeM OHTOIOTHYECKOrO0 MOJIEIHPOBAHHS HH(POPMAIHOHHBIX CHCTEM, ITOJTy4YEHHE
HABBIKOB I10 IIPHUMEHEHNIO HHCTPYMEHTOB OHTOJIOTHYECKOIO0 MOJAETTHPOBAH M.

TpebGoBaHHA K pe3ylIbTaTaM BRIITOIHEHHS ITPAKTHUYECKON PabOoThI:

[IoCTpPOHTE OHTOJIOTHYECKYIO MOJEIh CHCTEMEL, OOOCHOBATh BEIOOP HHCTPYMEHTAIBHOIO
o0ecCIeYeHHS OHTOJIOr HYECKOr0 MOJETHPOBAHN A HHHOBAI[HOHHOI'O IIPOAYKTA.

ITocTanoBKa 3224l K NpaKTHYeCKoi padoTe 6

1. M3y4uTh mpearaeMbeli TEOPETHYECKHH MaTepHall.

2. PazpaboTark OHTOIOTHYECKYEO MOJIEIIbF CHCTEMEI.

3. OBoCcHOBATh  BEIOOP HHCTPYMEHTAIIBHOIO  OOECleYeHHSI  OHTOJIOTHYECKOIO
MOJIETTHPOBAHH 1 HHHOBAI[HOHHOI'O ITIPOAYKTa

4. Ormcarp HHCTPYMEHTAILHOE OOECIIEYEHHE OHTOJIOTHYECKOIO0 MOJEIIHMPOBAHH I
CHCTEMBI

5. Iloctpouts OTUYET. IIpecTaBUTE OTYET IO IIPAKTHUYECKOH padoTe IS 3all[UTHI.

BapHaHThI HHAHNBHAYAJILHBIX 33JaHHH

B COOTBETCTBHH C YKa3aHHOH IIPpeIMETHOH OONacThI0 M KIaccoM paszpadaThIBacMOH
CHCTEMBI  paspaboTaTh  OHTOJIOTHUECKYIO  MOJENbL  CHCTeMBI, OOOCHOBaTh  BBIOOp
HHCTPYMEHTAIIPHOTO  OOecIleYeHHs OHTOJIOTHYECKOIO0 MOJEIHPOBAHHS HHHOBAI[HOHHOIO

ITPOAYKTA.
Tabmmia 6.6 — MHAHBHAYAIIbHEIE 3aJaHH T

No [IpeaMeTHas obnacTh Kmacc UC

| CKmnana MRP

2 I11poH3BOACTBEHHOE ITPEATIPHSATHE ERP

3 Toprosoe npeAnpHATHE CRM

2 Toproeoe mpeaIpusarme SCM

3 Toproeoe mpeaIpusarme B2C

6 [lopran B2B

7 CTPOHTENFHOE MPEMITPHATHE HC yyera

8 Briciiee yueGHOE 3aBejIeHIE M C ynpaBleHHS

9 HMHuppacTpykrypa npepHsaTHs CIIITP

10 | AnmapatHass HHQPaCcTPYKTypa IPeITPHSITH DKCIIEpTHAS CHCTEMA
Cogigpaaamg 954eTa

SNEKTPOHHOW NOANWUCLIO
Ceprudmkar: ECDH@dWMSﬂPﬁﬁM@BEDGTHﬂHH&TCH oTyeT. OTYeT BBIIONHSIETCS B JIEKTPOHHOM

snanengypre’ T BTG CHHOMS 8T 1eTy ITPOBOIHTCS 3aIHTa ITPAaKTHYeCKOH paboTH.
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OTyeT IO ITpaKTHYeCKOil paboTe MOOMKEH COCTOATh M3 CIEAVIOIHMX CIPYKTYPHBIX
BIIEMEHTOB:

- THTYIIBHBI JTHCT,

- BBOJIHAg 4acTh. KpaTKoe OITHCaHHe Ileleil mpoekTa. BBogHas JacTh oT4deTa JOKHA
BKIIFOYATh IIYHKTBI.  YCIOBHE 3aJadyH, IIOPSAOK BBIIIOJHEHHS, ITPOrpPaMMHO-aIllapaTHBIE
CPeJCTRa, HCITOIb3yeMBbIe ITPH BRIITOTHEHHH PaOOTEI.

- OCHOBHas 4YacTh (OImcaHHe PabOThI): OMHCAHHE OHTOIOTHYECKOH MOJETH CHCTEMBI,
o0oCcHOBaHHE BBHIOOpa HMHCTPYMEHTAILHOIO OOecIleueHHS OHTOJIOTHYECKOIO0 MOJIeTHPOBAHHS
HHHOBAITHOHHOI'O ITPOJYKTA.

- 3aKITIO4YeHHE (BBIBOJIBI),

- CITHCOK HCITOJIb30BaHHOH JIHTEPATYPHI.

3armTa oTYeTa I10 IMMpaKTHYeCKOil paboTe 3aKmovaeTcs B IIpedbIBIeHHH ITPeIloaBaTelIro
ITIONMYyYEeHHBIX PE3VIILTATOB B BHe (paiiyia M JeMOHCTpaIHMH IONMYyYeHHBIX HABBIKOB ITPH OTBETax
Ha BOITPOCHI ITpenoJaBaTesl.

IIpakTinieckan padora 7. Texnomornn RDF u OWL

Ileans padorhl: M3yuenne texxonoruit RDF n OWL.

[IpakTHueckas paboTa HallpaBjIcHA Ha O3HAKOMIIeHHe ¢ TexXHoJorusMu RDF n OWL,
ITOJIYYEHHE HABBIKOB 110 IIPpHMeHeHHI0 TeXHOJIOrHH RDF n OWL mpu paspaloTke IIpoeKTa.

TpeboBaHM K pe3yIIbTaTaM BBITIOJIHEHHS ITPAKTHYECKOH PadOTHI:

[IoCTpOHTE  OHTOJIOTHYECKYID  MOJEIL  IIPEJACTABIIEHHUS  JAHHBEIX,  HCIIOIB3YSI
HHCTpyMeHTapui TexHoiaorun RDF n OWL.

ITocTanoBKa 3224l K NpaKTHYecKoil padorte 7

1. M3y4uTh mmpeiaracMbeli TEOPETHYECKHH MaTepPHAIl.
2. Ormcarp TexHonoru RDF 1 OWL.
3. [locTpOHTE  OHTOJOTHYECKYIO MOJEIbL  IPEACTABIIEHHS  JAHHBIX, HCIIOIB3VS

HHCTpyMeHTapui TexHoiaorud RDF 1 OWL
4. TloCcTpoHTH OTYET, BKIIOUYAKOIIHII MOJIENb IIPEACTABIEHHS JaHHBIX. [IpeacTaBHTH

OTYET 10 ITPaKTHYECKOH padoTe I 3aIl[HThI.
BapunaHTbl HHANBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C YKa3aHHOH IIpeAMETHOH OONacThi0 M KiIaccoM paspadaThIBacMOH
HH()OPMAIIHOHHOH CHCTEMBI IIOCTPOHTh MOJENIb IIPEACTABICHHS JAaHHBIX, HCIIOIB3YS
HHCTpyMeHTapui TexHoiaorun RDF n OWL.

Tabmmia 7.6 — MHAHBHAYAIIbHEIE 3aJaHH

No [IpeqMeTHasa obmnacTh Kmacc UC

1 CKkman MRP

2 I1poH3BOACTBEHHOE ITPEATIPHSATHE ERP

3 Toprooe mpeaIpusarme CRM

= Toproeoe nmpeaIpusarue SCM

5 Toproeoe nmpeaIpusarue B2C

6 Ilopran B2B

7 CTPOHMTENFHOE NMPEMIPHITHE HC yuyera

8 Briciiee yueGHOE 3aBeIeHIE HC yripaBiieHHs
9 HMH]pacTpyKTypa IpeIIpHsaTH CIIIIP

10 | AnmapatHas HH(pPaCTPYKT ypa IPeITPHSITH DKCIIEPTHAS CHCTEMa

HORYMERT TTOLTTMCAH

CepTudukar: ECﬂﬂﬂﬂﬂ%ﬂﬁﬂﬂgﬁEEDEETBAEDDDEDﬂﬂDDdEE
snapeneu: LeOPOE BRI OISO PaGoTe cocTaBIseTca oTdeT. OTYET BBOIONHAETICS B 3IEKTPOHHOM

BHIE. 1o BBRITIOIIHCEHHOMY OTHUCTY IIPOBOAHTCA 34lIlITa HpﬂI{THT-IECI{Gﬁ pﬂﬁOTBI.
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OT4yeT IO ITPaKTHYeCKOH paboTe MOIDKEH COCTOATh H3 CHEIYIONHMX CTPYKTYPHBIX
SIIEMEHTOB:

- THTYIIbHBIH JIHCT;

- BBOJIHAS 4acTh. KpaTKOe OITHCAaHHeE Ileleill IpoekTa. BBOJHAS 4YacTh oTYeTa JOJDKHA
BKIIXOYATh ITYHKTBI.  YCIIOBHE 3aJayH, IIOPSAOK BBIIIOJIHEHHS, ITPOrpPaMMHO-aIlIapaTHEIE
CpeCTBa, HCITOIb3YeMbIe ITPH BEITIOIHEHHH PaOOTHI.

- OCHOBHAS 4acTh (OIHCaHHe PaboTHI).

- 3aKIII0OUYeHHE (BBIBOJIBI);,

- CITHCOK HCIIONIb30BAHHOM JIHTEPATYPHI.

3anmTa oT4eTa IO MpaKTHYeCKOH paboTe 3aKIoYacTCs B MPeAbIBICHIH ITPENOJaBaTelIko
ITOITyYeHHBIX Pe3yIbTaTOB B BHJE (paiila H JeMOHCTPAI[HH ITOTy4eHHBIX HaBBHIKOB IIPH OTBeTaxX
Ha BOITPOCHI ITpenoJaBaTes.

IIpakTHuyeckas padora 8. IIpuMeHeHre OHTOIOrHYECKHX Mo/ieJIeil HHHOBAIHOHHbIX
NPOAYKTOB

Ileab padorbl. I3ydeHHe crparermii NpPHMEHEHHS OHTOIOTHYECKHX MOJCIEH
HHHOBAILHOHHEIX ITPOAYKTOB.

[Ipaktiueckag  paboTa  HampaplleHAa Ha  H3YUEHHE  CTpaTerHii  IPHMEHeHHS
OHTOJIIOrHYECKHX MOJIeIell HHHOBAI[THOHHBIX IIPOAYKTOB H ITONIYYEeHHE HABBIKOB 110 IIPHMEHEHHIO
H3YVYEHHBIX KEHCOB ITPH pa3padboTKe HHAHBHAYAIbHOI'O IPOEKTA.

TpeboBaHHA K pe3yIbTaTaM BRIITOIHEHHS ITPAKTHYECKON PadOTHI:

[TocTpouTh MOJETH IIPOeKTa, HMCIONB3YA HH(POPMAIMIO O IIPaKTHKE ITPHMEHEHHS
OHTOJIIOIrHYECKIX MOJEIIEH:

ITocTanoBKa 3224l K NpaKTHYeCcKoil padoTe 8

1. M3y4uTh mpeiaraeMbeli TEOPETHYECKHH MaTepHall.
2. Ommcare MOJIEIb IIPO€KTa, HCIIONB3YS HH(MOPMAIMID O ITPAKTHKE ITPHMEHEHHS

OHTOJIOIr HUECKIX MOJIETIEH.
3. HGCTPGHTL OTYET, BKIIFOYAIOIIHH OITHCaHHE CTpaTerii MpHMEHEHHS OHTOIIOTHYECKHX

MOJielIeH HHHOBAI[HOHHBIX ITPOOYKTOB. HPE,I[GTEIBHTL OTHET IIO HPHKTIIIIEGI{Gﬁ pﬂﬁﬂTE HIIA
3dITTHTEI.

BﬂpHﬂHThl HHIAHNBHAYAJIbHBIX 3aJaHHH

B COOTBETCTBHH C VKa3aHHOH IIpeIMETHOH OOIacThI0 H KIaccoM paspadaThIBacMOH
HH(OPMAIHOHHONH CHCTEMBI ITOCTPOHTEL MOJEND IMPOeKTa, HCIIONB3YI HH(POPMAIHIO O IMPaKTHKE
ITPHMEHEHH I OHTOJIOTHYECKHX MOJETIEH.

Tabmmia 5.0 — MHaAHBHAYAIIbHEIE 3aJaHH I

No IIpenmeTHas 00IacTh Kmacc UC

1 CKiaz MRP

2 [ IpOH3BOACTBEHHOE IIPEATIPHATHE ERP

3 Toproroe nMpearpusaTHe CRM

4 Toproroe nMpearpusaTHe SCM

5 Toproroe nMpearpusaTHe B2C

6 Ilopran B2B

7 CTPOHUTENBHOE IPEMIIPHSITHE HC yuera

8 Briciiee yuebHoe 3aBeeHHE HC yripaBneHHs

9 MH(pacTpyKTypa NpeIpHsTH CIIIIP

10 | Agifapaitios AHPRAGI DYKTYPA TIPEIIPISTHS DKCIIEPTHAS CHCTEMA
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E
Bnageneu:  lWe6ayxosa TaTbsHa AnekcaHapoBHa
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C oJepPKaHHC OTYIETA

[To BeIIONIHEHHOH padoTe cocTaBiIseTcsA OTYeT. OTYeT BBIOIOJHSAETCS B SIIEKTPOHHOM
BHjIe. [10 BEIITOIMHEHHOMY OTYETY ITPOBOJHTCS 3aIllHTa ITPaKTHYECKOH paOOTHI.

OT4yeTr II0 IIpaKTHYeCKOH palboTe JODKEH COCTOSTh H3 CIEAYIOINIHX CTPYKTYPHBIX
BJIEMEHTOB:

- TUTYJILHBIH JINCT,
- BBOJIHAS YacTh. KpaTKOe OITHCAaHHE I[eleH MpoeKTa. BBOJHAs 4acTh OTYETa JOJKHA

BKIIOYATh ITYHKTBI.  YCIIOBHE 3aJlauyH, IIOPSAOK BHIIIOJHEHHS, ITPOrPaMMHO-aIllapaTHBIE
CPeACTBa, HCITOJIb3YEeMBIE IIPH BEITTOJIHEHHH PAa0OOTHI.

- OCHOBHAS 4acTh (OIHCaHHe PabOTEI):.

- 3aKITIOUeHHE (BBIBOJIBI),

- CITHCOK HCITOJIb30BaHHOH JIMTCPATYPHBI.
3alHTa oT4YeTa I10 Hpﬂl{'I"H'LIEGI{Oﬁ pﬂﬁGTE 3dKIIHOYACTCA B ITPCABABIICHITH ITPEIIOAABAT CIIHO

ITOJIVHCHHBIX PE3VIIBTATOB B BH/C (bElIuIJIEl H ACMOHCTPAIHH ITOJIYHCHHBIX HABBIKOB IIPH OTBECTAX
Hd BOIIPOCHI ITPCIIOJABAT CIIA.

5. VUEBHO-METO/IMYECKOE I HH®OPMAITMOHHOE OBECHEYEHUE
TACTIATLINHBI

S.1. Ilepeyenb OCHOBHOM M JIONIOJIHHT €JIbHOH JTEPATYPbl, HE00X0IHMOH 115
OCBOCHH A JUCIIMIIJIHHbI

5.1.1. IlepedyeHb OCHOBHOM JIMT €PATYPhI
bapeimiera A.B., bamgma K.B., 1'omos P.C., llepenepses M.M. MuHOBammn: YueOHOe
rocobue / Ilox oOmr. pex. a.3.H., nmpod. A B. Bapemmnepoii. — 2-e u3g. — M.: M3garenscko-

TOpropas Koproparus «Jlamxkos u K », 2018.

S5.1.2. IlepedeHb JONOHHTEILHOR JIHTEPATYPDI
MHHOBaIMOHHBIN MeHe DKMeHT : Kypc neknmi / IO.H. Kymakop, T.C. Memepskopa ;
M-Bo oOpaszoBaHusa M HaVKH Pocc.@eneparmn, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

5.2. Ilepeyennb Y4eOHO-MeT 0 AHIECKOT0 00ecIeYeHHA CAMOCTOAT eJIbHOH PadoThI
00YJAIONMXCA M0 JUCIHILIHHE

1. MeToaHueckie YKd3dHIA IIO  BBIIIOJIHEHHIO IIPAKTHHYCCKIX pﬂﬁDT 1o AHCIIIUIIHE
{{I/IH}I{EHEPI{BIE KeHCBhI: OT ITPAKTHHYCECKHX 3a4/1d41 K HHHOBAITHOHHBIM PCIIICHIAM .

2. MeToaHueckme PEKOMCHIAIIHH JUJIA CTYACHTOE IIO OPI'dHH3AITHI CAMOCTOAT eJIbHOH
pﬂﬁGTLI o JHCITHIUIHHE {{I/IH}I{EHEPI{BIE: KeHChI: OT IMPaKTHYCCKHX 3dJa49 K HHHOBAIIHOHHBIM

PEIICHILAM) .

5.3. Ilepeyens pecypcoB HHPOPMANHOHHO-TEIEKOMMYHHKAIIHOHHOH CETH
I HT epHeT, He00X0MMbIX /I 0CBOEHH A JHCIHILIHHDbI

H HTepHET-pecypCehl:
1. https://www.tks.ru/ - pOCCHIICKHI TaMOXEHHBIN HH(POPMAaI[HOHHBIH IIOPTal.
2. http://iwww.ved.gov.ru/ - TIopTaj BHENHEAKOHOMHYECKOH HH(POPMAITHH.
JIeKTPOHHBbIE OHOIMOT eYHbIE CHCT EMbL:
3. http://biblioclub.ru/ - YHuBepcuterckas 6ndnnoreka ONLINE.
4. http://www.iprbookshop.ru/ - OneKkTpoHHass OHOIHOTEUHASA CHCTEMA.
5. https://elibrary.ru — Hay4YHas 37IeKTpOHHAS OHOMOTEKA

NOKYMEHT NOAMACAH
3IEKTPOHHOM NOAMUCHIO IIpodeccnonanbHbIe 0a3b1 JAHHBIX

Ceprudmcar 200600 1R ANV MGUSLOMS obb oz RPHIHAB HEIH calT DelepabHOI TaMOXEHHOH CIIyKObI PO
Briagerew:  WeGfoshftpr/feronenryegov.ru - OQUIHMAIBHBIN caliT MHHHCTEPCTBA 3KOHOMHYECKOTO

Pa3BHTILA.
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1. O0nme mMoJ10KeHHA

CaMocrtogrenpbHasgs pabora — IDIaHHpyeMas vyueOHas, Yy4ueOHO-HCcClIedOBaTelIbCKasl,
Hay4HO-HCCIEA0BaTelIbcKasl padoTa CTYIE€HTOB, BBINIOJIHIEMAas BO BHEAYIHTOPHOE (ayITHTOPHOE)
BpeMd II0 3aJaHHI0 M IIPH METOAHYECKOM PYKOBOJCTBE IIPelojaBarels, HO ©0e3 ero
HEITOCPEICTBEHHOr0 y4yacTHSA (IIpH YaCTHYHOM HEITOCPEeJCTBEHHOM YYaCTHH IIpeloJaBaTelld,
OCTaBJLSIIOIIEM BEIYITYIO POIIb 3a PabOTOH CTYIEHTOB).

CamoctogreibHasa padora crygeHToB (CPC) B BY3e sBnseTcs BaKHBIM BHAOM yueGHOMH
H HAaydYHOH JeATE€IIbHOCTH CTyAeHTa. CaMocTogTelbHass paboTra CTYAEHTOB HIPAET
3HAUHTEIBHYIO POJIb B PEUTHHIOBOM TEXHOIIOTHH OOYUYEHHS.

K OCHOBHBIM BHIaM CaMOCTOSTEIBHON PabOTHl CTYIEHTOB OTHOCSTCS:

— (opMHpOBaHHE H YCBOEHHE COJEpKaHMS KOHCIIeKTa JeKI[Hii Ha 0Oaze
PEKOMEHJJOBAHHOH  JIeKTOpoM  y4eOHOH  JIMTepaTyphl, BKIIOYasd  HH(pOPMAaI[HOHHEIE
oOpa3oBaTelIbHbIe PECYPCHI (3TIeKTPOHHBIE Yue OHHKH, 3JIEKTPOHHBIe OHOIHOTEKH H JIP.);

— HaIMCaHHE JOKIAOB;

— MIOJrOTOBKA K CEMHHApPaM, IIPAaKTHYECKHM H JTabopaTOPHBIM padoTaM, HX 0(OpPMIEHHE;

— COCTaBJIEHHE AHHOTHPOBAHHOI'O CITHCKA CTAaTEH H3 COOTBETCTBVIOIMX JKYPHAIIOB IIO
OTpaciIsIM 3HAHHH (ITeJarOrHYeCKHX, IICHXOIOTHYECKIX, METOAHYECKHX H IP.);

— BBITIOIIHCHHE }HE@HG ~-HCCIICJOBATCIIBCKIIX pﬂﬁGTj ITPOCKTHAA JCATCIIbHOCTD,

— IIOJATOTOBKA ITPAaKTHYECKHX Pa3palOoTOK H peKOMeHJAIHH IO PelIeHHIO ITPoOIeMHOH
CHTYal[HH,

— BBITNOJIHEHHE IOMAIIHHMX 3aJaHHH B BHJIE PEHICHHA OTACIIBHBIX 3ad4Y, ITPOBCACHIA
THIIOBBIX PaACHUCTOB, PACHUHCTHO-KOMIIBIOTCPHBIX H HHIHBIIYaJIBHBIX pﬂﬁDT IO OTACJIBHBIM
pasjaciiaM COACPAAHHA JHCITHITIIIH H T. ..

— KDI‘vﬂTBH]TEpHE-Iﬁ TEI{}fH_[I]IuI CAMOKOHTPOJIE H KOHTPOIb VYCIICBACMOCTH Ha 0ase
JJIEKTPOHHBIX Gﬁ}"‘IHIDH_[HX H aTTECTYIOIIIIX TCCTOEB,

— BBITIOJIHEHHE KYPCOBHIX padoT (IIPOEKTOB) B PaMKaX JH CILIHILIHH,

— BBITIOJIHEHHE BHIITYCKHOH KBaTH(PHKAI[HOHHOH paOOoTHI H JIP.

MeToaHKa opraHm3alliH CaMOCTOSTEIILHOH paboThl CTYAEHTOB 3aBHCHT OT CTPYKIVPHL
XapakKTepa H OCOOEHHOCTEH H3y4aeMOH MJUCIHIUIMHBEI, 00beMa 4YacOB Ha ec H3VUeHHe, BHIa
3aJlaHII 711 CAMOCTOSATEILHON PpadOThl CTYAEHTOB, HHIHBHIYAJIbHBIX KAaueCTB CTYIECHTOB H
YCIIOBHH Y4eOHOH JAESTEIIEHOCTH.

[Iporiecc opraHm3aifi CcaMOCTOSTEIIBHOH paloThl CTYAEHTOB BKIOYAeT B celd4
CIIEIVIOIIHE 3TaIIbI:

— TIOATOTOBHTEJIGHBIH (OIpeJelIeHHE IIEIeH, COCTABIEHHE ITPOIPaMMbI, ITOATOTOBKA
METOHYECKOr0 00eCIIeYeHIS, IIOATOTOBKA 000PYIOBAaHHA),

— OCHOBHOH (peanm3aIfs IIPorpaMMbl, HCIIOJIb30BAaHHE ITPHEMOB ITOHCKA HH()OPMALIHIL,
YCBOEHHS, IlepepaCOTKH, IIpHMEHEHHS, IIepeJauyd 3HaHMi, (PHKCHPOBAHHE Ppe3yIIbTaTOB,
caMOOpTaHH3aLH ITpoliecca paboTHI);

— 3aKFOYMTENBbHBIN (OIleHKa 3HAUYMMOCTH H aHaIH3 Pe3yIIbTaTOB, HX CHCTeMAaTH3aI[Hs,
olleHKa 5S(QPEeKTHBHOCTH IIpOrpaMMbl H IIpHeMOB PalOOThI, BEIBOALI O HaIlpaBIEHHSIX
ONTHMH3ALHH TPYZa).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

33



2.11esb H 33298 CAMOCTOATEJILHOM PA0dOThI

Beayiasg neinp opraHmszaiiiy M ocvyilecTBiIeHHS CPC coBmamaer ¢ Ielnblo O0yYeHHS
CTYZIEHTa — (DOPMHPOBAHHE YHHBEPCAIILHBIX KOMITETEHIHIL.

[Ipn opranmzaigyn CPC Ba)XHBIM H HEOOXOHMBIM YCIIOBHEM CTAaHOBATCS (DOPMHPOBaHHE
YMEHHSI CaMOCTOATEIIBHON PadoThl JI ITPHOOPETEHHMS 3HAHHI, HAaBBIKOB H BO3MOXKHOCTH
Opra”HH3aIuy y4eOHOH H HaYYHOH HeSATelIbHOCTH. 1]elnpro caMocTOoSTeNbHOH PadOoThl CTYAEHTOB
SIBIISIETCS OBIaJeHHe (DYHJaMeHTalIbHBEIMH 3HAHHSMH, ITIPO(ECCHOHAIBHBIMH YMEHHSIMH H
HaBBIKAMH  JESTEIIBHOCTH 10 ITPO(IUIIO, OILITOM TBOPYECKOH, HCCIeJ0BaTelhCKOM
IESTEIIBHOCTH. CamocrosrensHasd — pabora CTYIEHTOB CIIOCOOCTBYET Pa3sBUTHIO
CaMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH H OPraHH30BAaHHOCTH, TBOPUYECKOTO ITOJAX0AA K PEIIEHIIO

IIpolrieM yueOHOro H IMPoQeCCHOHATBHOI'O YPOBH L

SamauamMu CPC gBnsgroTCs:

— CHCTEMaTH3all[Msg M  3aKpelUIeHHe IIONYYEHHBIX TeOpeTHYECKHX 3HAaHHH H
ITPAaKTHYECKHX YMEHHI CTYAEHTOB;

— yriayOJieHHe H pacIllHpeHHe TeOPEeTHYECKHX 3HAHHIL,

— (OopMHpOBaHHE YMeHHH HCIIOIb30BaTh HOPMAaTHBHYIO, IIPaBOBYIO, CIIPaBOYHYIO
JOKYMEHTALMIO H CIIEI[HAJIBHYIO JIHTEPaTypy,

— Pa3BHTHE IIO3HABATCIIbBHBIX CITOCOOHOCTEH H AKTHBHOCTH CTYACHTOB. TEDP‘IEGKDﬁ
HHIITHATHBLI, CAMOCTOATCIIBHOCTH, OTBCTCTBCHHOCTH H OPIaHH30BdAHHOCTH,

— (bﬂphﬂIpGEElHIIE CAMOCTOATCIIBHOCTH MBIITUICHITA, CITOCOOHOCTEH K CAMOPA3BHTHIO,
CAMOCOBCPIICHCTBOBAHIHIO H CaMOPCAJIH3aIlHH,
— PA3BHTHC HCCIICOOBATCIIbCKIIX }IMEHI]ﬁ;

— HCIIOIIL30BAHHE MaTepHalia, COOPAaHHOTO M IIOIYYEHHOI'O B XOJIE CAMOCTOSTEILHOH
paboTHl H 1ab0opaTOPHBIX 3aHSITHI.

3.T exHoJ1ornueckas KapTa caMocCT 0fITeJILHON pﬂﬁﬂ'l'bl CTYACHT A

CpencTrea OO6BeM 4acoB, B TOM YHCIIE
Koarl
TeXHOJIIOTHH CPC | KonraktHasa | Bcero
PeaM3yYEMBIX BHI gesTellbHOCTH
. OIIEHKH pabota ¢
KOMITET eHIIHIH, CTYIEHTOB
HHIHKATOpa(oB) Hperiofasat
elleM
2 ceMecTp
YK-3 CaMOCTOSTEeIILHOE CobOecenopaHHe
(U]T-1vxs; H3y4YeHHe 0.45 105 10.5
N/1-2vx 3; JIHTEPATYPBI ' ' '
N J1-3vk-3)
YK-3 IloarotoBka K CoOecenoBaHHe
(M- 1vxks; IIPAaKTHYECKHM 2430 570 27 00
NJ1-2vx 3; 3aHSTH M ' ' '
NJ1-3vx-3)
YK-3 [ToaroToBka Jloxmman
(MA-1yes; | Aokmana 5.20 2,30 7.50
NJ1-2vx 3;
NJ1-3vk.3)
[IOKYMEHT [IOANACAH Htoro 3a 2 cemectp | 38.95 0.05 45.00
SNEKTPOHHON NOANUCHIO Htoro | 38.95 6.05 45.00
CepTudukaT: aisls 3 ¥
an,qeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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4.11 OPHIOK BbBINIOJIHEHNHA CAMOCT 0HAT eJIbHOH pﬂﬁﬂ'l'bl CTYACHT OM

4.1. Memoouueckue pexomernoarjuil no pabone ¢ yuebHoil aunep anmypoil

IIpn pabore ¢ KHHIoH HeOOXOMHMO ITOA0OpaTh IHTEPATYPyY, HAYUHTLCS ITPABHIIBHO €€
YHTaTh, BECTH 3allHCH. J[719 mmog0opa JTHTepaTypsl B OHOIMHOTEKE HCIIOIB3YIOTCSA aI()aBHTHEIN H
CHCTEMATHUYECKHH KaTaJIOTH.

BaXHO IOMHHUTH, YTO pallHOHAIbHBIE HABBIKH PabOThl ¢ KHHT'OH - 3TO BCerga OONbIlas
3KOHOMHS BDEMEHH H CHIL.

IIpaBunbHEIH TOAOOP V4YEOHHKOB PEKOMEHIYETCS IIPerofaBaTelleM, YHTAarOIIIM
JIEKIHOHHBIN Kypc. HeoOxoammas nureparypa MOKeT OBITh TAKXKE YKaszaHa B METOJHYECKHUX
paszpadoTKax I0 JaHHOMY KYPCY.

M3ydass MaTepHan 1mo yueGHHKY, CIEAVET IEPEXOAUTH K CIEAVIOIIEMY BOIIPOCY TOJIBKO
IIOCTIE IIPABHIILHOTO VSICHEHHS IPEABIAVINErO, OIMCHIBass Ha Oymare BCEe BBIKIAJAKH H
BBIYHCIIEHHS (B TOM YHCIE Te, KOTOphle B y4YeOHHKE OITYIIeHbl HIH Ha JIEKIHH JaHBI I
CaMOCTOSTEIILHOI'O BEIBOJIA).

[Ipu u3yueHH mo60H JUCIIHITIIHHBL OOIBINYIO H BAXKHYIO POIIb HIPAET CAMOCTOSATEIbHAS
HHINBHYalIbHas padora.

Ocoboe BHHMMaHHE cleayeT OOpaTHTh Ha OIIPelellcHHE OCHOBHBIX ITOHSATHH Kypca.
CTYIEHT TOIDKEH ITOAPOOHO pa3bHparh IMPHMEPHI, KOTOPBIE IMOSCHSIIOT TAaKHEe OIPEdEIIeHHS, H
YMETh CTPOHTh AHAJIOTMYHBIE IIPHUMEPBEL CaMOCTOSTEIIBHO. HyKHO J0OGHBAaThECS TOYHOIO
IIPEJICTARIIEHNS O TOM, YTO M3VYacllb. I[IolIe3HO COCTaBISITH OIOPHBIE KOHCIIEKTHL. [IpH
H3YYEHHH MaTepHajla M0 y4eOHHKY IIOJIe3HO B TeTpagH (Ha CIeIHallbHO OTBEeIeHHBIX ITOIISX)
IOIIONHATE KOHCIIEKT JIEKIMH. TaM e CIeayeT OTMeYaTh BOITPOCHI, BEIJICIIEHHBIE CTYIEHTOM
JULSI KOHCYIIbTAI[HH C ITPETIOIaBATEIIEM.

BRIBOJIEI, IIOIYYEHHEIE B PE3YIBTATE H3YUEHHS, PEKOMEHIYETCS B KOHCIIEKTE BEIJIEISTE,
YTOOKI OHH ITPH MEPEUNTHIBAHNH 3aITCEH ITYUIIE 3aIIOMIHAIHCE.

OIBIT TIOKA3BIBAET, YTO MHOTHM CTYIEHTaM IIOMOraceT COCTABIIEHHE JIHCTa OIIOPHBIX
CHTHAJIOB, COJIEP KAIIer0 BaKHEHIIIHe H HaHOOJIee YacTO yIOTpeOsseMble (DOPMYIIBI H ITOHSTHSL
TakoH JIHCT ITOMOraeT 3allOMHHTEL (POPMYIIBI, OCHOBHEIE ITOJIOKEHHS JIEKI[HH, a TAKXKEe MOXKET
CIIY/KHUTH ITIOCTOSHHEBIM CITPABOYHIKOM JJISI CTYIEHTA.

YUTeHrie HAYYHOT'O TeKCTa SBISETCS YacThIO IMO3HABATEIILHOH JIeATEIIPHOCTH. Ee 1emp —
H3BIIEYEHHE H3 TeKCTa HeoOXOAHMOH HH(popMalHH. OT TOro Ha CKOJIbKO OCO3HAHHA YHTAFOIIHM
COOCTBEHHAsI BHYTPEHHSI YCTAaHOBKAa IIPH OOpaIeHHH K IIeYaTHOMY CJIOBY (HAHTH HYJKHBIE
CBEJICHHS, YCBOHTh HH()OPMAIIHIO ITOJIHOCTHIO WIH YaCTHYHO, KPHTHYECKH ITPOaHAIH3HPOBATh
MaTepHall U T.I1.) BO MHOI'OM 3aBHCHT 3(P()eKTHBHOCTb OCYILNECTBIISIEMOIO JEHCTBHAL.

BRIJIETSIIOT wemblpe 0CHO6HBLIE YCIMAHOBKU 6 UM EHUU HAYYUHO20 MEeKcmd.

HH()OPMAIHOHHO-IIOHCKOBBIH (3a[auya — HaHTH, BEIAEIHTH HCKOMYEO HH()OPMAIIHIO)

ycBaHBaromass (YCHJIMS YHTaTels HalpaBlIeHbl Ha TO, YTOOBI KaK MOXHO IIOJIHEE
OCO3HATh M 3allOMHHUTh KaK CaMH CBEICHHS H3JIaracMble aBTOPOM, TaK M BCIO JIOTHKY €rO0
paccyKIeHHIT)

AHAJINTHKO-KPHTHYeCKass (YHTAaTellb CTPEMHTICS KPHTHYECKH OCMBICIHTH MaTepHal,
IIPOaHAIH3HPOBAB €0, OIPeIe]IHB CBOE OTHOIIEHHE K HEMY)

TBOpYecKas (Co3maeT y YHTATeIs TOTOBHOCTh B TOM IJIH HHOM BHJe — KaK OTIIPaBHOH
ITYHKT JUIS CBOHMX PacCYKIACHHMI, KaK o0pas JUIg JEHCTBHS IT0 aHAJIOTHH M T.II. — HCIIOIL30BaTh
CYKIEHHSI aBTOpa, XOJI €ro MBICIIEH, pe3VyiIbTaT HaOMmOAcHHSI, pa3padoTaHHYIO METOMHKY,
IOTIOITHHTE HX, ITOABEPIrHYTh HOBOI ITPOBEPKE).

OcHogHble 6UObL CLUCIEMAMUUPOBAHHOLL 3aNLCL NPOYUNAHH 020!

AHHOSBPOBAHAS oo IIPENIETIBHO KPATKOE CBS3HOE OIMMCAHHE ITPOCMOTPEHHON HIIH

CepmdTFPOERTEAHOTT AT 0 THPRIT) C@e0C e pkaHI L, HCTOYHHKOB, XapaKTepa H Ha3HaYeHHT,
SR e I pOBAtIe = KpaTKas JIOTHYECKAS OpPTAHM3AI[HSI TEKCTA, PACKDPBIBAIOIAS

COJIEpKaHHe H CTPYKTYPY H3YyUYaeMOIr0 MaTepHana,
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TesnupoBaHle — JIAKOHHYHOE BOCITPOHM3BEJEHHE OCHOBHBIX VTBEPKICHIMI aBTOpa Oe3
IIPHRIeYeHHS (PaKTHYEeCKOrO MaTepHala;

[{uTHpoBaHHEe — JOCIIOBHOE BBITIMCBIBAHHE M3 TEKCTA BBIIEPIKEK, H3BIIEUEHHI, HanOoIee
CYILIECTBEHHO OTPAKAFOIIMX TY HIH HHYIO MBICIIb aBTOpaA,

KOHCIIEKTHpOBAaHHE — KpaTKOE M IIOCIHENOBATEIIFPHOE H3JIOKEHHE  COJIEPKaHHA
ITPOYHTAHHOTO.

KOHCITEKT — CIIOKHBIHN CITOCO0 M3IIOKEHHSA COAEPKAHNI KHHTH WIH CTaThbH B JIOTHYECKOH
ITOCTIEOBATEILHOCTH. KOHCIIEKT aKKYMYIIHPYET B ceOe MPedbIIVIIHE BHIBI 3aITHCH, TTO3BOJISIET
BCECTOPOHHE OXBATHTH COJEPKAHIE KHHTH, CTaThH. [103TOMY YMEHHE COCTABIIATH ITIAH, TE3H CHI,
JENaTh BBIIMMCKH H APYTHE 3aIIHCH OIPEAEISIET H TEXHOJIOTHIO COCTABIIEHN S KOHCIIEKTA.

Memoouuecxite pexomernoayiil NO cOCMAGNEHLIO KOHCHEKMA.

1. BHMMAaTENbHO MPOYNTAHTE TEKCT. YTOUHHTE B CIIPABOYHOH JIMTEPATYPE HEIIOHSATHEIE
criosa. [Ipu 3armicH He 3a0VabTe BEIHECTH CITPABOYHLIE JJAHHBIE Ha ITOJIS KOHCIIEKTA.

2. Brlaemre rimaBHOE, COCTaBhTE TIIAH.

3. Kpatko chopMyImHpyiiTe OCHOBHEIE IIOIOXKEHHS TeKCTa, OTMEThTE apryMEHTAIHIO
aBTOpA.

4. 3aKOHCIEKTHPYHTE  MaTepHaj, 4YeTKO  cleayd  IIYHKTaM  IvraHa.  lIpu
KOHCIIEKTHPOBAaHHH CTapalTeCh BHIPA3HTb MEICIIE CBOMMHM CJIOBAaMH. 3aIllHCH CIEeAYeT BECTH
YETKO, SICHO.

5. ' paMOTHO 3aImCBIBANTE IIHTATHL. [[HTHPYS, VUHTHEIBAHTE JTAaKOHHYHOCTH, 3HAYHUMOCTH
MBICITH.

B TekcTe KOHCIIEKTa KellaTeIbHO MPHBOJIHTE HE TOJIBKO TE3HCHBIE TOJIOKEHHS, HO H HX
JOKa3aTelbCTRa. 1IpH oopMIeHHH KOHCIIEKTa HEOOXOIHMO CTPEMHIBCS K €MKOCTH Ka’KIOIO
IpeIoKeHNL. MBICIIH aBTOpa KHHIH CIeQYyeT H3lIaraTh KpaTkKo, 3a00TSICh O CTHIIE H
BBIPA3HUTEIIFPHOCTH HAIIICAHHOI'O. YMCIIO JOIOMHHTEIBHBIX 3JIEMEHTOB KOHCIIEKTA JIOIKHO OBITH
JIOTHYeCKH  OOOCHOBAHHBIM,  3aIlHCH  JOJKHBI  PACIIPEEIITHCA B OIPedelIeHHOH
ITOCTIEIOBATEIIBHOCTH, OTBEYAIOINEH JIOTHYECKON CTPYKTVPE IPOM3BENcHUSI. 111 YTOUYHEHHSI H
JOTIONTHEHHS HEOOXOIMMO OCTaBJISTh ITOTIS.

OBIaJIcHHE HaBREIKAaMH KOHCIIEKTHPOBAHUS TPeOYeT OT CTYIAEHTA IEINEYCTPEMIEHHOCTH,
ITOBCETHEBHON CaAMOCTOSTEIILHOH PabOTHI.

4.2. Memoouueckiie pexomeHOatfiill O NOO20NOBKe K NPAKMUYECKUM 3AHAMUAM

JIng Toro 4yroObl IIpaKTHYECKHE 3aHATHS TIPHHOCHIH MAaKCHMAIIbHYIO IIOJIB3Y,
HeOoOXOMHMO IIOMHHTB, YTO VIIpaKHeHHe H PEIleHHe 3aJay IIPOBOASICS II0 BBIYHTAHHOMY Ha
JIEKIISIX MaTepHaly H CBS3aHBI, KaK ITPAaBHIIO, C JAETAlbHBIM Pa300poM OTAENbHBIX BOITPOCOB
JIEKIHOHHOTO Kypca. CleayerT IIOMYEPKHYTh, YTO TOJIBKO IIOCIE YCBOEHHS JIEKI[HOHHOIO
MaTepHajla C ONpeJlelleHHOH TOYKH 3peHHSI (a HMEHHO ¢ TOH, ¢ KOTOPOH OH H3laraercs Ha
TEeKIISIX) OH OyAeT 3aKpellIIThcs Ha JTa0opaTOPHBIX 3aHATHAX KaK B pe3ylnbTaTe OOCYXKJIeHHI H
aHaJIM3a JIEKIIMOHHOIO MaTepHana, TaK H ¢ IIOMOIIBIO PEIleHHs IMPOOIeMHBIX CHTYALHIH, 3a1ay.
[IpH 3THX YCIOBHSX CTYIEHT HE TOIBKO XOPOIIO YCBOMT MaTepHall, HO H HAYYHTCS ITPHMEHSTEH
ero Ha NPaKTHKe, a TakKe IIOIYYHT JOIIOJHHUTENBbHBIN CTHMYI (M 3TO O4YeHb BaXHO) A
AKTHBHOH ITPOPaOdOTKH JIEKIIHH.

[Ipn camMoCTOSTENIFHOM pellleHHH 3aJay HY:KHO OO0CHOBBIBAaTh Ka’KIBIH ATall PEIEHHS,
HCXOJS H3 TeOPeTHYECKHX ITOJIOKEHHH Kypca. ECIM CTYIeHT BHANT HECKOIBKO ITyTEH pEIleHHS
ITpoOneMsl (3amadi), TO HYKHO CPaBHHTh HX H BBHIOpaTh caMbBIH pallHOHAIBHBIH. IlomesHo 10
Hayala BBIUMCIEHHI COCTaBHTh KpaTKHH IUIaH pellleHHsa IpoOieMbl (3agaum). Perenme
IMpo0OlIeMHBIX 3aJlay HIH IIPHMEPOB CIEAYeT H3JIararh IMOAPOOHO, BRIYMCIEHHS PACIIONararh B
CTPOTOM IIOPSAIKE, OTHENSd BCIOMOTATENBHbIE BEIMHCIEHIS OT OCHOBHBIX PereHus 1pH

MEHT NoanmcAH
HEG@KDM%@@MW}%@MPGEG}I{H&TL KOMMCEHTaPHAMI, CXEMAMI, YCPTCHKaAMI H PHCYHKAMH.

Ceprudpmar:  2COC0GREIFYATEBPTOMIFIT R CWPYOPRTIIcHIIE KaXKI0H YueOHON 3agauyM JOJIKHO JOBOJHTILCS IO
Bnaneneu; llebayxoea 1aTeAHa AnekcadapoBHa
OKOHYATEIILHOI'O JIOLHUECKOr0 OTBETa, KOTOPOro TpeGyeT YCIOBHE, M II0 BO3MOXKHOCTH C

BBIBOJJIOM. HGH}”IEHI—[BIﬁ OTBET CICAYCT IIPOBCPHTDL GHGCD@ML BBITCKAIOIITHNIT H3 CYIICCTBA
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OaHHOHM 3agayH. IlomesHo Takke (ECJ]II EGBMG}I{HG) PEIaTh HECKOJIbKIIMI criocobaMH H
CPaBHITL IIOIIYUCHHBIC PC3VIIBTATHI. PeltteHHe 3amady JaHHOTO THIIA HY¥FHO ITPOJOIIZKATh JO
HpIIDﬁpETEHIIH TBEPABIX HABBIKOB B HX PCIIICHHII.

4.3. Memoouueckiie pexomMeHOayul NO CAMONPO0GEPKe 3HAHILL

[Tocme m3ydeHHS OITpeie]IEHHOH TEMBI IT0 3aIlHCSIM B KOHCIIEKTE H YUYEOHHKY, a TaKKe
PELIeHN JOCTaTOYHOI'O0 KOIIMYeCTBa COOTBETCTBYIOIIMX 3aJa4 Ha ITPAaKTHYECKHX 3aHATHIX H
CaMOCTOSATEIIPHO CTYAECHTY PeKOMEHAYeTCS IPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HaHHIA,
OTBETHB Ha KOHTPOIIbHBIE BOIIPOCHI IO H3YYEHHOH TEME.

B ciryyae HeoOXOIHMMOCTH HYKHO €IIle pa3 BHHMAaTeJIbHO pa300paThCcs B MaTepHaIE.

MHoraa HeZOCTaTOYHOCTh YCBOEHHS TOrO HIIH HHOI'O BOIIPOCA BBISICHSETCS TOIIBKO IIPH
H3YYEHHH JaJIbHEHINErO MaTepHala. B aToM ciydae Haflo BEPHYThCS Hazal H IIOBTOPHTH IUIOXO
YCBOEHHBIH MaTepHal. Ba)KHbIH KPHTEPHH YCBOEHHS TEOPeTHYECKOro MaTepHala — YMEHHeE
OTBEYATh Ha BOIIPOCHI IS coOeceJOBaHH L.

BﬂﬂpﬂCbI UIH CﬂﬁECEﬂDEﬂHHH

ba3oBbIl YPOBEHDb

Tema 1. KonnenryaJjbHble H HHPpOPMALNHOHHBIE MO/Je/IH HHHOBAIIHOHHBLIX IPOEKTOB
1. Moaem HHHOBAI[HOHHBIX ITPOEKTOB

2. FHHHOBaIMOHHEIE TEXHOIIOIHH 3JIEKTPOHHOH KOMMEPIIH

3. ApXHUTeKTypa HHTEJNIEKT YallbHEIX CEPBHCOB
Tema 2. OHTO/IOrHYeCKHE MOJe/TH HH(POPMAINHOHHBIX CHCTEM

4, dopmanusaipa TpedoBaHH K HHHOBAITHOHHOMY ITPOIYKTY

5. Cpencrra pa3padoTKH HHHOBAIIHOHHEBIX PEIIEHHH

6. TexHomnornu oO6padoTKH 3HAHII

7. OHTOJIOTHYECKHE MOJIEITH HHHOBAI[HOHHEIX IIPOAYKTOB
Tema S. UHppacTpyYKTYpPa NPOEKTHPOBAHAA HHHOBAIHOHHBIX HH/KEHEPHBIX PelleHHH
8. HarmpaBineHns pa3BHTHSI HHHOBAI[HOHHBIX TEXHOJIOTHH

9. llpoexkTHpoBaHHe HHHOBAI[HOHHBIX HHKEHEPHBIX PEIIeHHH

10. CrangapTH3aligis HHXEHEPHOT'O ITPOEKTa
Tema 6. UHCTpYMeHTAIbHOE 00ecnievdeHHE OHTOJIOTHIECKOr0o MoeJIHPOBAHU A
HHPOPMANHOHHBIX CHCTEM

11. Iloka3zaTenu oleHKH 3(P(PeKTHBHOCTH HHHOBAIIHOHHOTO PEIleHH

12. MeTozbl OLIEHKH SKOHOMHYeCKOro 3()(peKTa BHEJIPeHHI ITPOEKTa

13. MHCTpyMEHTAIBLHOE 00eCIIEUEHHE MOJIEIIHPOBAHNS ITPOEKTa

14. PegakTop OHTOIIOrHH

15. A3BIKH OHTOIOrHYECKOIO MOJIEIIHPOBAH

I1oBBINIEHHLIA YPOBEHDb

Tema 1. KoHnenryajibHble H HH(pOPMALTHOHHBbIE MO/JeJIH HHHOBAIIHOHHBIX IPOEKTOB
1. KoHIenTyaamsHOe MOASIIMPOBAHHE HHHOBAITHOHHOI O ITPOIYKTa

2. HupopmalHoHHOEe MOJIeTHPOBaHHEe HHHOBAIHOHHOTO IIPOTYKTa

3.  OHTOIOrHYeCKOe MOJAEIHPOBAHHE HHHOBAI[THOHHOI O ITPOIYKTa
Tema 2. OHTO/IOrHYeCKHE MOJe/IH HH(POPMANTHOHHBIX CHCTEM

4. TIpHHIIMIIEI OHTOIOT HYECKOI0 MOETHPOBAHH HHKeHEPHOT O IIPOEKTa

5. ApXHTeKTYypa OHTOJOTHYECKON MOJAEIIH HHHOBAL[HOHHOI'O IPOJAYKTa

6. TexHomnoruu OOIBIIIMX JaHHBIX

7 TE%DWMEHT%HHCAH . g

Ceprvd FomacS. ‘M # EFPYRTVPPAPOERTHPOBAHAA HHHOBAIIMOHHLIX HH/KEHEPHBIX pellleHHH

o
Bna,qcnclg Iﬁﬁa X0Ba 1aTkAHA MEHEEI—%DE:HE

PXHTEKTYypa IIPOI PaMMHBIX KOMITIEKCOB IS HH)KEHEPHOI'O ITpOoeKTa
9. CraHJapTH IPOEKTHPOBAHH S IIPOIPAMMHOI0 00ecIleYeHHS HHKEHEPHOI'O IIPOeKTa
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10. Cranmaptsl paspaboTKH IIPOrpaMMHOI0 00eCIIeYeHH S HHKEHEPHOI'O IIPOEKTa
11. Meroael paspaboTKH HHHOBAIHOHHOI'O MIPOXYKTa

12. IlpumeHeHHe HHCTPYMEHTOB pa3paboTKH HHKEHEPHOTO IIPOEKTa

Tema 6. HECcTpyMeHTA/IbHOE 00ecTIetieHHE OHTOJIOTHYIECKOro Mo, AeJIHPOBAHNSA
HH(POPMAIHOHHBIX CHCTEM

13. MogenuposaHie CTPYKTYPBI HHKEHEPHOTO ITPOEKTa

14. OOBEKTHO-OPHEHTHPOBAHHOE MOJEIHPOBAHHE HHKEHEPHOI'O PEIIEHH S

15. MHCTpYMEHTHI MOJIEITHPOBAHHS HHKEHEPHOT'O IIPOEKTa

4.4. Memoouueckile pexomenoaijiiil NO HANUCAHUIO HAVYHBIX MEeKCHI06 (00K1aooe, pegepamoe,
acce, HAYUHBIX cmameti il m.o.)

Ilepeg Tem, Kak IIPHCTYIINTh K HAIIMCAaHHIO HAYYHOI'O TEKCTa, BaKHO pa3zo0paThCsl,
KaKOBa MCTHHHASA I[€]Ib BAIllETO HAYYHOI'O TEKCTa - 5TO IIOMOXKET BaM Pa3syMHO PacCIpeleINTh
CBOH CHJIBI H BpeMSL

Bo-TIepBEIX, CHayajla HY/KHO OIPEIEIHUTBhCI C HIACEH HAYYHOrO0 TEKCTa, a IS 3TOro
HEOOXOJHMO HAy4YHTbCSI JHOO OTHOCHTBCS K PasHBIM SBJIEHHSIM H (akTaM HECKOIBKO
KPHUTHYECKH (CBOS HIeA — KaK HHas TOYKa 3PEHHS), JIHOO HAYYHTHCS YBJIEKATHCS KAKHMH-TO
H3BECTHBIMH HAESIMH, KOTOpEIe HYKIAKOTCS B JopaboTke (Haed — KaK OITHMHCTHYECKas
IO3HIIHS M HaIPaBJIEHHOCTh Ha JaJIbHEeHIee COBEPIIEHCTBOBAHHE YiKe H3BECTHOro). Bo-
BTOPBIX, HAYUUTHCS OPTraHH30BLIBATE CBOE BPEMSL.

[Tncarp ciiegyeT SICHO M IIOHSTHO, CTapasich OCHOBHBIE ITOJIOKEHHS (POPMYIHPOBATH
YeTKO H HEABYCMBICIEHHO (YTOOBI M CcaMOMYy TIIOHATHO OBDIO), a TaKXke CTPeMSCh
CTPYKTYPHPOBATE CBOH TEKCT.

CHcTeMaTH3al[Hd H aHalIM3 M3YYEHHOH JMTEpaTyphl II0 IIPoOjIeMe HCCIIeqOBaHH A
ITO3BOIISIFOT CTYJIEHTY HaIlHcaTrh padoTy.

Pab®ounii BapHaHT TEKCTa JOKIIaJa ITPEAOCTABIIIETCS PYKOBOJIUTEIIO Ha IIPOBEPKY. Ha
OCHOBe paboyero BapHaHTa TEKCTa PYKOBOAHUIEIL BMECTE CO CTYIEHTOM OOCYXKIaeT
BO3MOKHOCTH JOPaOOTKH TEKCTa, ero 0(popMIEHHE.

Cmpykmypa 0oxnaoa:

— Bpenenune (He Oomee 3-4 crpanmil). Bo BBeleHHH HeoOXOAHMO OOOCHOBATh BBEIOOP
TEMBI, €€ aKTYaJIbHOCTh, OUEPTHTH OOIACTh HCCIIENOBAHMS, OOBEKT HCCIIEeJOBAHNS, OCHOBHBIE
eI M 3aJa4l HCCIIEMOBAHMSI.

— (OCHOBHAS 4YacTh COCTOHT M3 2-3 pasAcioB. B HHX pacKphIBAETCS CYTh HCCIIEAYEMOH
IPOOIEMEL, IIPOBOAUTCS 0030 MIPOBOH JIMTEPATYPRI M HCTOUYHHKOB MHTEPHET ITO IIPEAMETY
HCCIIEMOBAHNI, B KOTOPOM JaeTCad XapaKTepPHCTHKA CTEIEHH pa3padoTaHHOCTH ITpOOIIEMBI H
aBTOPCKAasl aHAIIHTHYeCKasl OIleHKAa OCHOBHBIX TEOPETHYECKHX IIOJXOJIOB K €€ PEIIEHHIO.
M3moxeHHe MaTepHala He JOIDKHO OrpPaHHYMBATHCS JIMIIEL OITHCATEIIbHBIM ITOJXOJ0M K
PACKPLITHIO BBIOpaHHOH TeMBI. OHO TakkKe MJOIDKHO COHEparbk COOCTBEHHOE BHJICHHE
paccMaTpHBAEMOH ITPOOIEMEI H M3IIOKEHHE COOCTBEHHONH TOYKH 3PEHNSA Ha BO3MOXKHBIE ITYTH
€€ PEIEHHUS.

— 3akmrouenue (1-2 crpaHmipl). B 3aKTOYeHHMH KpaTKO HM3/IararoTcs JOCTHTHYTEHIE ITPH
H3YVYEHHH ITPOOIIEMEI 1[E1IH, TIEPCIIEKTHBEL Pa3sBHTHS HCCIIEAYEMOTO BOITpOca

— CHHCOK HCITOJIB30BAaHHOM IHTepaTyphl (He MeHbIne 10 HCTOYHHKOB), B al()aBHTHOM
nmopsjake, O(OPMIEHHBII B COOTBETCTBHH C IIPHHATBIMH IIpaBHJIaMH. B CITHCOK
HCIIOJIb30BAHHON JIHTepaTypPhl PEKOMEHJIVETCS BKIIXOYATh PabOTEl OTEYECTBEHHBIX H
3apyOEKHBIX ABTOPOB, B TOM YHCJIE CTAThH, OITYOIIHKOBAHHBLIE B HAYUHBIX KYPHAIaxX B TEUEHHE

MOCTETHHR AR HEEH RSBUTKH Ha PECYPCHI CETH MIHTEPHET.

— Bﬁ%ﬁﬁefﬁﬁﬁbﬁeﬂﬁm@mmm).
Ceprvdmkatr: 2C0000043E9ABBB952205E7TBAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Tpeboeaniisn x oghopmneniio:
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— TEKCT C OJHOH CTOPOHEHI JIHCTA,

— 1mpu@Tt Times New Roman,

— Kerab mpHdTa 14;

— MEXCTPOYHOE PacCTOSHHE 1,3,

— TIONS: CBEPXY 2,5 CM, CHH3Y — 2,5 CM, CJIeBa - 3 CM, cIipaBa 1,5 cM;
— pedepaT momxeH OBITh ITpeJCTaBIIEH B COPOIIIOPOBAHHOM BHJIE.

llopadoxk zawpimut doxnaoa:

Ha 3amury mokinaga OTBOIHTCS 5-7 MHHYT BPEMEHH, B XOJIe KOTOPOI'O CTYAEHT JOJIKEH
ITOKa3aTh CBOOOJHOE BIIAJIEHHE MaTEpHAJIOM II0 3asBIIeHHOM TeMe. [IpH 3alure mQOKIajaa
ITPHBETCTBYETCS HCITOIb30BAHHE MYIIbTHMEHA-ITPE3EHT AL[HH.

Jlokma OILIEHMBAETCSA IO CIENVIOINMM KpPHTEepHSIM:. CcOOmMrojieHHe TpeOOBaHHI K €ro
0(hOpPMIIEHHIO, HEOOXOJHMOCTh M JOCTAaTOYHOCTh JUIS PACKPBITHS T€MBI ITPHBEAEHHON B TEKCTE
TOKIaga HH(GOPMAaIlHH, YMeHHEe CTyAeHTa CBOOOJHO H3lIaraTh OCHOBHEIE HJIEH, OTPaKeHHEIE B
IOKIIaze, CIIOCOOHOCTh CTYJEHTa IIOHATH CYTh 3ajlaBacMBIX IIPEIOJaBaTelleM H COKYPCHHKaMHI
BOITPOCOB H C(POPMYIIHPOBATh TOYHEIE OTBETHI Ha HHX.

Kpumepuu oyenxu:

Oyernxa «omayHo» BBICTABIIETCS CTYACHTY, €CIIH B JOKIAJEe CTYIAEHT HCUEPIILIBAOIIIE,
ITOCIIEAOBATEIILHO, YETKO H JIOTHYECKH CTPOHHO H3JIaracT MaTepHal, CBOOOIHO CITPABIIIETCH C
3aJlayaMI, BOITpOCAaMH M JIPYIHMH BHIAMH IIPHMEHEHHS 3HAHHIH, HCIIONB3VET IS HAITHCAHHS
IOK/IaJla COBpPeMeHHbIE Hay4dHble MaTepHallbl, aHaIH3HPYyeT IIONIYYeHHYI0 HH((POPMAIIHIO,
ITPOSIBIISIET CAMOCTOSTEILHOCTD ITPH HAITMCAaHHH JOKIIaa.

Oyenxa «xopouto» BBICTABISETCS CTYACHTY, €CIH KaueCTBO BBIMIOIHEHHS JOKIIaza
JOCTaTOYHO BBEICOKOE. CTYAEHT TBEPJO 3HAET MaTepHall, TPaMOTHO H I1O CVYIIECTBY H3JIaracT ero,
HE JIOIYCKas CYII[eCTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOITPOCH IT0 TEME JTOKIIaja.

Oyenxa «yvooeanemeopunensHoy» BBICTABISETCSI CTVAEHTY, eCIIH MaTepHal JOKIaia
H3IIaraeTcs 4YaCTHYHO, HO ITPOOENBI HE HOCHAT CYIIECTBEHHOI'O XapakTepa, CTYIAEHT JOITYCKAET
HETOYHOCTH H OIIMOKH ITpH 3aIlUTe JOKIIaja, JAaeT HeJOCTaTOYHO ITPaBHIILHEIE (DOPMYIIHPOBKH,
HaOIIIOTar0T C S HapVIIeHH S JIOTHYECKOH ITOCIIEA0BATEIFHOCTH B H3II0KEHHH MaTepHala.

Oyenxa «HeyoognemeopumenbHoy BBICTABIIETCS CTYAEHTY, €CIIH OH HE ITOATOTOBHII
NOKIIA[ WM JOIIYCTHI CVYINECTBEHHEBIE OIMMOKH. CTYIEHT HEYBEPEHHO H3JIaracT MaTepHall
IOKIIaZa, He OTBEYAET Ha BOIIPOCHI IIPEIOIaBaT eIl

Onucaxie wKanvl OYeHUBAHL
MaxcimMaabHO BO3MOJKHBIN 0alll 3a BeECh TEKYIIHH KOHTPOIh YCTAHABIIHBAETCS PABHBIM

55. Tekyilee KOHTPOILHOE MEPOIIPHATHE CUHTAETCS CHAHHBIM, €CIIH CTYAESHT ITOIYYHII 33 HErO
He MeHee 00% OT YCTaHOBJIEHHOI'O IS 5TOr0 KOHTPOJII MaKCHMAJILHOIO Oaria. PEHTHHIOBEIH

Oajul, BRICTABIIIEMBIH CTYIEHTY 3a TeKYIlee KOHTPOIIBHOE MEPOIIPUATHE, CIAaHHOE CTYIEHTOM B
yYCTAHOBJIEHHBIE T'PAa(pHKOM KOHTPOIHHBIX MEPONPHATHI CPOKH, OIPeJeIsaeTCs CIIeTYFOIIMHM
oOpasoM:

Y poBeHE BHINIOMTHEHH S KOHTPOIBHOIO 3a/iaHnd | PelTHHT OB 62wl (B % oT MaKcHMaIhHOro 6aia
32 KOHTPOJbHOE 3aJIaHIE)

OTIHYHBLT 100

X Oportmit 80

Y TOBIIETBOPHTEIH HBIH 60
HeyIOBIETB OpPHT eTBHELIT 0

NOKYMEHT NOANUCAH ..
anekTPOHHON noariveMbI 3cce (pedepaToB, JOKJIAI0B, COODIIEHHIT)

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa Eﬂf}ﬂﬂb[ﬁ TpﬂEEHh

Tema 1. KHHHEHTFHHBHBIE N HH(l)ﬂpMﬂHHﬂHHbIE MOIJC/IH HHHOBAIIHOHHLIX ITPOEKTOB
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1. @opManH30BaHHBIE MOJEIIN 3HAHIII

2.  MeToasl HaeHTH()HKAIIHH H KIIacCH(PHKAIHH 00BeKTOB.

3. Mogem HHHOBAI[HOHHEBIX ITPOEKTOR

4, VMHTEeHCHOHAJ H SKCTEHCHOHAJI MOJIEIH ITPOEKTa

Tema 2. OHTOJIOrHYeCKHE MO/ TH HH(POPMAIHOHHBLIX CHCTEM

5. TexHomormu pa3paboTKH OHTOIIOIHYECKOH MOJIEH

6. JlexoMITO3HITHI H HAeHTH(PHKAIHI 00beKTa MOIeTHPOBAHH

7. CTpYKTypa OHTOJIOrHYECKOH MOIEIH

Tema 3. OHTO/IOrHA NIPEACTABJIEHAA JAHHBIX H 3 HAHAH B HHHOBAIIHOHHBIX pPelIeHHAX
8. MeToasl nmpecTaBIeHNS JaHHBIX H 3HAHHII.

9. CrpyKTypa IIpeAcTaBIeHH S JaHHBIX H 3HAHHH.

10. Mopgem npeacTaBlIeHH s JaHHBIX H 3HAHHIL.

11. MeHTanbHBIE JHArPaMMBI B pab0oTe CO 3HAHISIMI

Tema 4. CemanTH4ecKoe MOAeIHPOBAHHE JAHHBIX H 3HAHHI B TEXHOJIOTHAX 00/ ILINNX
JAHHBIX

12. DopMaH3aiis KOHIIENTYalIbHOH MOJEIH.

13. PensiiHoHHOE IPEeACTaBIEHHE JaHHBIX.

14, CemaHTHUYeCKHe TeXHOJIOTHH.

15. CeMaHTHYECKOE MOJEIHPOBAHIE JAaHHBIX H 3HAHNI B TEXHOIIOTH X OOJIBIIX JaHHBIX
Tema 5. HapacTpyKTYpa NPOEKTHPOBAHUA HHHOBAIMOHHBLIX HH/KEHEPHBIX pelleHnH
16. TexHOIOIrHH HAaYYHBIX HCCIIEMOBAHHI.

17. Meroamueckoe o0eCIleYeHHE HAYYHBIX HCCIIEOBAHHH.

18. MH(}pacTpyKTypa MpoeKTHPOBAHHSI HHHOBAIIHOHHBIX HHKeHEPHBIX PEIlleHHIT

Tema 6. HHCcTpYMeHTA/IbHOE 00ecrIedeHHE OHTOJIOTHIECKOr0 MOIeJITHPOBAHU A
HHPOPMALNHOHHBLIX CHCTEM

19. MamimnHa JIOrHYecKoro BEIBOJIA.

20. PemakTop oHTOMNormi Protege.

21. IlporpammHblie IMpoAyKTHI Kiacca Triple store.

22, Ilporpammvuasg peammzaimsa SPARQL-uHTEpQeiica

Tema 7. Texnosrorun RDF un OWL

23. PemgakTopsel, BU3YAIH3aTOPEl H HHCTPYMEHTEI JIOTHYECKOI'O BEIBO/IA.

24, Texuonorun RDF/RDFS/OWL.

25. @opmar npeacrarieHHs JaHHBIX RDEF/XML

Tema 8. IIppmenenne oHTOIOr HUECKHX Mo/AeJieH HHHOBAIIMOHHLIX NPOAYKTOB

26. CHCTEMBI ITOAAEPIKKH IIPHHSTHS PEIIEHHI.

27. DKCIIEPTHBIE CHCTEMBEL.

28. baswl 3HaHUI.

29. XpaHHUIHINA 3HAHHIH.

30. CucreMbl OOIBIIMX JAaHHBIX.

I1oBBIIIIEHHLIN YPOBEHDb

Tema 1. KonnenryajasHbie H HHPpOPMANHOHHLIE MO,Je/IH HHHOBAIHMOHHLIX MPOEKT OB
31. MojenH JaHHBIX H 3HAHHH

32. AITOPHTMEBI KIaCCH(HKAIIHH H KIIacTePH3aI[HH.

33. MojaenupoBaHHe CEMAaHTHYECKHX CTPYKT VP

34. @opMaIH3aIHg JaHHBIX
Tema 2. OHTOJIOrHYeCKHe MoAe H HHPOPMAIIHOHHBIX CHCTEM

35. TexHomoru IpoeKTHPOBAHHS OHTOJIOTHYECKOH MOJIEIIH

36. JleKOMITO3HIIHS CIIOKHOM CHCTEMBI

37. CTMM?W@HTGHGHHECKGﬁ MOJIETH

Ceprnd [keME S0 O HTOAOTIEPIPeRCTABIICHHAA JAHHBIX H 3 HAHAH B HHHOBAIIMOHHBIX pPellIeHHAX

raneneg®  MErSHbI O PMATTIFALIT raHHBIX 1 3HAHT.

39. AnropurMsl 00padOTKH JaHHBIX H 3HAHHIL.
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40. Mogenn xpaHeHHS JaHHBIX W 3HAHHIL.

41. MeHTalIbHBIE TEXHUKH U1 HHHOBAIIHOHHEIX IIPOEKTOB

Tema 4. CemaHTHYeCcKO€e MO/JeTHPOBAHNE JAHHBIX H 3HAHHH B TEXHOJIOTHAX 00/1b X
JAHHBIX

42. TexHomnormusa o0padoTKH OOIBINHX JAHHBIX.

43. IlpexacraBineHHe HedOPMAaTH30BaHHBIX JaHHBIX.

44, CeMaHTHYECKHH aHAIH3 HH()OPMALHH.

45. Mogemnu big data

Tema 5. HHpacTpyKTYpa NPOEKTHPOBAHUA HHHOBAIIHOHHBIX HH/REHEPHBIX peleH il
46. TexHOIOrny BH3yaIn3allii HHKEHEPHBIX PEIICHITH

47. MeToaonorus aHain3a M CHHTe3a CIIOKHBIX CHCTEM

48. UnH(ppacTpyKTypa HHKEHEPHBIX PEIIeHHI

Tema 6. HHCTpYMeHT A/IbHOE 0oDecneYeHHe OHT 0JIOT HIeCKOr 0 MOJeTHPOBAHHA
HH(pOPMAIMOHHBIX CHCTEM

49. MarmmiHa Java.

50. PemaxTops OHTOJIOTHH

51. Tpurrepsl H COOBITHSA B aJITOPHTMH3ALHI

52. IIporpammHas peanm3aiisa CIOKHBIX aJITOPHTMOB

Tema 7. Texnosorum RDF n OWL

53. MHCTPYMEHTEI JIOTHYECKOI'O BBIBO/JIA.

54. Texnomormm OWL.

55. Qopmar rnpeacTaBiIeHHS JaHHBIX XML

Tema 8. IIpuMeHeHHe OHT 0JIOTHYECKHX MOJe/Ied HHHOBAHOHHBIX IPOJIYKT OB
56. HHTenneKTvyalbHbIE CEPBHCEI

57. basza 3HaHMI 3KCIIEPTHOH CHCTEMBEL.

58. MarlimHa BEIBOJA 3KCIIEPTHOH CHCTEMBI.

59. Data 1IeHTpBHL.

60. CeMaHTHYeCKII aHanHu3 big data

4.5. Memoouueckie pexomenoay i RO NOO20NOBKeE K 3a4emam

[Iporeaypa 3aueTa Kak OTAEIIBHOE KOHTPOIIBHOE MEPOIIPHATHE HE IPOBOAUTCS, OIlCHHBAHHE
3HAHHIT 0OYYAIOLIETOCS IIPOMCXOMHUT IT0 Pe3yiIbTaTaM TEKVIIETO KOHTPOJISL
3aueT BBICTABILIETCS ITO pe3yibTaTaM pPaboTHEl B CEMECTpe, IIPH CIavye BCeX KOHTPOJIBHBIX
TOYEK, IPEeIYCMOTPEHHBIX TEKVIIHM KOHTPOIIEM VCIIEBAaeMOCTH. ECIH II0 HTOraM CceMecTpa
oOyuaronicsa uMeeT oT 33 o 60 GawioB, eMy CTaBHTCS OTMETKA «3auTeHO». OO0y4aroIeMycs,
HMEIOIIEMY IT0 HTOTraM ceMecTpa MeHee 33 0ajUuIoB, CTABHTCS OTMETKA «HEe 3aUTEHOY.

Konuuecmeo 6annoe 3a 3auem (S3au) npu pazniunsvix petimun2oesix baniax
1O OUCYUNILIHE RO Pe3YIbManam pabonvl € cemecnpe

PeHTHHIOBBIH 0AJLT1 10 JUCIHILJIHHE Kom1ecTBO 0a/L10B 32 3a4eT (S3a4)
110 pe3yJIbTAaTaM padoThbl B cemecTpe (Rcem)
S0 < Rcem < 60 40
39 < Rcem< 50 35
33 <Rcem < 39 27
Rcem< 33 0
AOKYMEHT MOAMWCAH

SNEKTPOHHOW NOAMAGHIO _——
Ceprudmkar:  2C0000043E9AB8B952205E7EG TP OB CAMOCTOHTC/IBHOH PA00ThI CTYICHT OB

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

KGHTI)CIJ]L CaMOCTOSTEIIbHOH pﬂﬁﬂT BI ITPOBOJHTCH ITPECITOAABATCIIEM B aYAHTOPHH.
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HPEI[}*'CMG'I‘I)EI{BI CIICAVIOITHE BHJIABI KOHTPOJIIS. CG@ECEI{GEEIHIIE? OIICHKA BBITIOIIHCHITA
JOKJIa/ld H €I'0 ITPE3CHTaIlII.

HG,I[pGﬁI{BIE KPHTCPHH OICHHBAHIA KOMIIET €HITHH IIPHBCACHBEI B DoHJIe OLIEHOYHBIX
CPEACTE JJIA ITPOBCACHIA TE:I{}"H_[EfI H HPGME}I{}VI‘GIJHGﬁ dTTCCTAIlIH.

Cnucok JiTeparypsl 41 BbinoJtHeHHss CPC

IlepeyeHb OCHOBHOM JINTEPATYPbI

bapermesa A.B., bangun K.B., I'omoB P.C., Ilepenepses U.M. MHHOBammm: YuyeGHoe
rmocobue / Ilox oOmr. pex. A.3.H., mpod. A B. Bapemmnepoii. — 2-e u3g. — M.: M3garenscko-
TOproBas Koprioparus «Jlamxkos 1 K », 2018.
IlepedyeHnb JOMOJIHATEIHLHOH JIMTEPATYPhI

HMHHOBaIMOHHBIIT MeHeIkMeHT . Kypc nekimii / KO.H. Kymakos, T.C. Memmepsxona ;
M-Bo o6pazoraHusa H HayKH Pocc.Depeparmu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
Ilepevenb y4eOHO-MeTOJHIECKOr0 00ecneYeHHs CAMOCTOATEJIbHOH PadoThl 00y Ial0IIHXCH
Mo JMCIUILJINHE

1. MeTommyeckie YKa3dHITA 110 OPI'dHH34IlHH CaMOCTOSTEILHOH pElﬁDTBI CTVIACHTOB
IO QHMCITHITIOTHE {{I/IH}I{EHEPHBIE KEeHCHI: OT ITPAaKTHYCCKIX 3a/1dY K HHHOBAIITOHHBEIM PCIIICHITAMD).
2. MeTomHyeckHe YKd3dHHA K  IIPAKTHHCCKIM  3dHATHAM 11O JHCITHIUIHHE

«VHKeHEPHBIE KEHCHL: OT IMPAaKTHYECKHX 3a/1a4 K HHHOBAI[HOHHBIM PEIIEHISIMY.
Ilepeyenn pecypcoB HHPOPMAIHMOHHO-TEJICKOMMYHHKAIMOHHON ceTH <«JIHTepHeT»,
He00XO0UMbIX /ISl OCBOEHH S JUCIMILTHHbI

1. http://www.ved.gov.ru/ - mopraia BHENHEAKOHOMHYeCKOH HH(OPMAIIHH.

OINEKTPOHHBIE OHOIMHOTEYHEBIE CHCTEMBI:

2. http://biblioclub.ru/ - YHuBepcuterckas 6mdnnoreka ONLINE.

3. http://www.iprbookshop.ru/ - SnekTpoHHasa OHOIHOTeYHAS CHCTEMA.

4. https://ehbrary.ru — Hay4Hast S1IeKTPOHHAas OHOIMOTEKa

[TpodeccHoHambHBIE Ga3bl JAHHBIX

5. http://economy.gov.ru - OQHUIHAILHBII calT MHHHCTEPCTBA 3KOHOMHYECKOTO
PasBHTHA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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