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BBEJEHUE

B Merogmueckux — yKa3aHMAX ~ COAEPIKATCS ~ MaTepualibl, HEOOXOAWMBIE s
CaMOCTOSITE/IbHOW HOJArOTOBKM CTYZEHTOB K BBIIOJIHEHUIO MpaKkTUUecKux pabdor. B ommcanue
NPAaKTUYECKUX pabOT BKIIOUEHBI II€Nb pPadOTHl, MOPSIOK €€ BBIMOJHEHUS, PacCMOTPEHbI
TEOPETUYECKHE BOINPOCHI, CBA3aHHBIC C pealn3alMeld IOCTaBICHHBIX 3a/Jad, IPHUBEICHA
HeoOXoAnMast JIUTepaTypa.

Metoauyeckue ykasaHUs IOCBSIIEHBl Kypcy «/H)KeHepHBIE KEHCBHI: OT MPaKTUYECKHX
3a/1a4 K MHHOBALIMOHHBIM pelieHussM». OqHol u3 cinoxkHenmux 3anad B U T-otpacnu sBisercs
CeroJiHs OpraHu3alUsl B3aUMOJCHCTBUS HMH(POPMALMOHHBIX CUCTEM, HCIIOJIB3YIOLIUXCS IpU
CO3aHUM M OKCIUTyaTallM¥ KPYIHBIX TMPOMBIIUICHHBIX OOBEKTOB (HEQPTSIHBIX IIATPOPM,
JIEKTPOCTAHLIMUN, XUMHUYECKUX MPOU3BOJACTB, (papMalleBTUUECKUX NMPEeanpuarus U T.a1.). B ux
JKU3HEHHOM IIMKJE€ 3aHSATO MHOXECTBO OpraHW3aluii: IPOEKTUPOBLIMKHU, CTPOUTEINH,
IOCTaBIIMKU OOOPYAOBaHMsS, CIyXObl SKCILUIyaTallUM MU T. A., Kaxaas HUX KOTOPBIX OOBIYHO
UCTIOJIb3YET CBOM HA0Op KOMIBIOTEPHBIX CUCTEM U CBOM (POPMATHI JAHHBIX.

[To nanubiM NIST (HauuonanbHbIE MHCTUTYT cTaHfaptuizauuud u Texuonoruin CIIIA),
pelieHre MpodJIeM  B3aUMOJCHCTBUS  PA3HOPOAHBIX KOMIBIOTEPHBIX CHCTEM IIOMOXET
WHAYCTPUH KPYNHBIX KAIIUTAIbHBIX POEKTOB TOJIbKO B CIIIA sxoHOMUTH 10 16 Milpa. nosul. B
ro. Bo3moxHOCTh JocTyna W aHainu3a JUisl MOJHBIX JAHHBIX XU3HEHHOTO IMKJAa CJI0XKHOIO
MH)KEHEPHOr0 00BEKTa CcTajla Cero/iHs 00sA3aTelIbHbIM ycIoBHEM 3(pPEKTUBHOTO YyIPaBICHUS €ro
IIPOEKTUPOBAHUEM U AKCIUTyaTalueil. DTy 3ajady Ha3blBalOT IO-pa3HOMY: CO3JaHHME €JUHOIO
MH(POPMALIMOHHOTO ITPOCTPAHCTBA KU3HEHHOTO LIMKJIA, CO3/laHie HU(PPOBONH MOJENH U T. II.

bonbmnHaCcTBO pa3paboTUHKOB MHKEHEPHBIX MH(POPMAIMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) ucnonb3yroT Kilaccudeckue oOBEKTHBIE MOJENIU AaHHBIX U Ooyiee WM
MEHEe CTaHJapTHHIC pEJAIUOHHBIE 0a3bl JaHHBIX, OJHAKO MHOTOJETHHE IMOMBITKH HX
o0beIMHEHNs Ha eIMHOH MIaTdopMe MmoKa 4To He yaanuch. OT4acTH NPUYMHY TAKOro IpoBajia
MOYKHO OOHapyXKHTh B OCHOBaX KJIACCHUECKOW PEJIIIMOHHON TEOPUH MOJCITUPOBAHUS TaHHBIX —
B JKECTKUX TIpaHMLAX MEXIYy CYIIHOCTAMH, arpulOyramu u cBsa3samu. Ilpu oObenuHeHun
MHO’KECTBA PEJIAIIMOHHBIX 0a3 TaHHBIX OT PAa3HBIX IPOM3BOJUTEINEH, Ja ell€ 1 MPUHAIeKAIINX
pa3HBIM X035€BaM, BBISICHIETCS, YTO BCE OHM IPUHUMAIIN Pa3HbIE PEIICHUS TPU MOJECINPOBAHUN
OCHOBHBIX MOHATHH MpeAMETHON oOsiacTu. 3a4acTyl0 OJHO M TO K€ WHXEHEPHOE IMOHSTHE B
oJlHOW 0aze NaHHBIX OyAeT COOTBETCTBOBATh MMEHM TaOJMIBI, B JPYroi 6a3e — coJaepk aHUIO
A4YeiKy TabJIUIBL, @ B TPEThEH — UMEHH CTOJIONA TaOIHIIBI.

Kpome TOro, uHxeHepHble JaHHbIE COJIEp’KaT KpailHe pa3HOPOJHYI0 HMH(pOpMaLuio 00
OJIHUX U TeX Xe OOBEKTaX, B OTJIWYHE OT «yMNPaBIECHUYECKHX» WIM (UHAHCOBBIX JAHHBIX.
JlanHble O pa3HBIX Yy37axX M IOJACUCTEMax IPOMBILIUIEHHOIO 00BekTa (TpyOonpoBojax,
AIIEKTPOOOOPYIOBAaHUH, CTPOUTENbHBIX KOHCTPYKIUSAX U T.[I.) HMEIOT MPUHLIUIHAIBHO
Pa3INYHYIO CTPYKTYPY, @ B HETIPEPHIBHOM MPOU3BOJCTBE (HEPTEXUMHUS, IEKTPOCTAHLIUU U T.1.)
CYLIECTBYIOT COTHM TMOJACHCTEM M ThICAYM TIpynn oOopyaoBaHus. [laHHble O Hacoce B
WH)XEHEPHBIX WMH(OPMAIMOHHBIX CHUCTEMax BKIOYal0T cBeleHuss u3 cucteM ERP u EAM,
cuctem PLM, CAIIP, a Taxxe nH(opmanuio o ero MpoeKTHBIX TEXHOJOTHYECKHUX peknMax, 3D-
KOMIIOHOBKE, HCTOPUH 3aMEPOB C €ro JaTYMKOB, HHTEPAKTUBHBIE PYKOBOJCTBA 110 MOHTAXY U
oOcinyxuBaHUI0O M MHoroe jpyroe. Hacoc umeer (yHKUMOHAJIBHBIM KOJ B MPOEKTHOMN
nokymentauun B cuctemax CAIIP u mnpuobperaer B EAM cepuitHblii HOMep, Oyayuu
YCTaHOBJIEHHbIM Ha o00bekTe. MHxeHepHas wuHpopMmanus ¢GopMUpyeTcss B KaTajlore
npousBogutens, B CAIIP nnd TEIIOTEXHHYECKUX M IJIEKTPUYECKUX CIIELHAIbHOCTEH, B
CUCTEMax MPOEKTHOTO YIPABJICHUS, YIIPABICHUS CTPOUTENBCTBOM (4D-TipoeKTHpOBaHus), U T.11.

Ecnu xaxayro M3 MH)KEHEPHBIX CYIIHOCTEH OMHMCHIBaTh pPESALMOHHON Tabiuuei, To
YHUCIIO TaOJIHUI] pa3HON CTPYKTYpPbI COCTaBUT HECKOJIBKO ThICsY. [IpH 3TOM BO3HUKAIOT MPOOIEeMbI
ObIcTpoaeiicTBUS NpU (PopMyTUpOBaHMM OOLIETo 3ampoca K HECKOJbKUM 0a3aM JaHHBIX, B
KOTOPBIX, KaK OTMEUEHO BBIIIE, MOTJU ObITh MPUHATHI NMPUHIUIHAIBLHO Pa3HbIe PEHICHUS IO



O0BOAY OOBEKTOB M aTpuOyTOB NPEAMETHOW 00JacTH, WIK MO MOBOAY OTPAKEHHsI U3MEHEHUs
00BEKTOB BO BPEMEHHU.

Pemenne npoGieM HMHTerpalMM WH)XEHEPHBIX JAHHBIX OKa3aJoch Iropas3lo yAoOHee
OpPraHU30BBIBaTh B pPaMKaxX CEMAHTUYECKOTrO IOJX0Ja K MOJEIMPOBAHUIO JaHHBIX. B pamkax
9TOr0 NOJX0/a HH(pOpMaLKs IPEJOCTABISAETCS B BUAE COBOKYITHOCTH CBSI3aHHBIX OTHOILEHUSIMU
CyObeKTOB M 00BeKkTOB (rpada), a He B BHIAEC NPUBBIYHBIX Tabmui. Pacmmupsiercs cdepa
UCIOJNb30BaHUSl Al  MHXKEHEPHBIX  JIaHHBIX  Hambosee  paclpoCTPaHEHHOTO  TAaKOro
npezncrasienus — ctangapra RDF (Resource Description Framework).

D10 Maér BO3MOXKHOCTH 3P (HEeKTUBHO 'CKIanbIBaTh"' B OJHY CTPYKTYpPY J/JaHHBIC U3
pasHBIX HCTOUYHUKOB. ['padoBast ctpykrypa Haubosee ynoOHa AJisl MPEACTABICHHUS Pa3HOPOIHON
MH)XEHEpHOW nHpopManuu, TpeOyroleil OCTOSHHOIO Pa3BUTHUS M YCIIOKHEHHSI MOJIEIH JJAHHBIX
Ha TPOTSDKEHUHM BCETrO KM3HEHHOro Iukia. VHpopmanus B ceMaHTHYECKOH (opme Jerko
HOINOJIHACTC W PACIIMPSIeTCs IpU MOSABICHUM HOBBIX HCTOYHHUKOB, 0€3 HE00XO0AMMOCTH
dyHIaMeHTalbHOW TepepadOTKM CHUCTEMBbl XpaHEHMs, Kak B ciiyyae 0a3 JaHHBIX.
CemaHTHUeCKHE CTaHIAPThl MOJJEPXKMUBAIOT THOKME M pacuiupsieMble HH()OpPMaIMOHHBIE
MOJIENI, T.e. TO3BOJSIOT OOBEOUHATH IO Mepe HEOOXOOUMOCTH ¥ HHXEHEPHYIO, |
HOpPMATUBHYI0, M reorpaduyeckyro, ¥ (UHAHCOBYIO HH(pOpMaIMi0, 0e3 OCTaHOBOK Ha
nepepaboTky HMH(OPMAIIMOHHOW MOENTH MpH KaxaoM pacmmpeHun. DopMbl U 00BEMBI
00pabaTbIBa€MbIX JIaHHBIX MOTYT YTOUHSATBCS 10 MEpe Pa3BUTHUs TpeOOBaHUM K MH(DOpPMaLUN U
pocTa MOHNMaHUs TOTPEOHOCTEH YYaCTHUKOB JKU3HEHHOTO ITHKJIA.

1. HEJb U 3AJJAYA OCBOEHUS U CUUTIIJIMHBI

[enpto ocBoeHMs auCUUIUIMHBI «MHXXEHEpHBIE KEWUCBI: OT MPAKTUYECKUX 3a1ad K
WHHOBAIIMOHHBIM PEIICHUAM» SIBIsETCS (OPMUPOBAHKUE HA0Opa YHHUBEPCAIBHBIX KOMIIETEHIIUI
Oynymiero OakanaBpa 1o HampaBiaeHuto mnoarotoBku 38.03.04 TocynmapcTBeHHOE U
MYHULUIIAJIBHOE YIIPaBJICHUE.

3ajaun OCBOCHMS TUCUUILIMHBI: U3yY€HUE METOI0JIOTUU MPOSKTUPOBAHUS WHHOBAIIMOH -
HBIX pEIleHUH, MOMyuYeHHUEe HABBIKOB MPUMEHEHUs MHHOBAIMOHHBIX MPAKTUK B 00JIACTH HHKE-
HEPHBIX PEIICHUM MPAKTUUECKUX 3a/1a4 MPOPECCUOHAIBHON e TEIHHOCTH.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

AmnmapaTHble CpeCTBa: IEPCOHAIBHBIN KOMIIBIOTED;

[Iporpammusbie cpenctBa AnbT Pabouas cranuus 10, AnsT Pabouas cranuus K, AnbeT
«CepBep», [Taket opucHsIx mporpamm - P7-Oduc.

VY4eOHblii kiacc ocHamieH IBM-coBMecTUMBIMH KOMIBIOTEpaMH, OOBEIMHEHHBIMH B
JIOKaJIbHYIO ceTh. JIokanbHas ceTh y4eOHOro Kiacca UMeeT MOCTOSHHBIN JOCTyN K ceTu Internet
Mo BbIICNEHHONW auHUU. 711 mpoBefeHuss 1abOpaTOpPHBIX pabOT HEOOXOIWMO Cleayrolee
nporpaMMHOe oOeclieueHue: onepannoHHas cucreMa AnbT Pabovast cTaHIus, MakeT OpHCHBIX
nporpamm P7-Oduc.

3.HAUMEHOBAHWE TPAKTHYECKHWX 3AHSTUI

Ne Tembr | HanmeHnoBaHue TeM TUCHUIUIMHBI, UX KpaTkoe | OObeM yacoB N3 Hux
JUCLIATLIT CoZIepKaHue IIpaKTH4ecKast
VHBI MIOATrOTOBKA,
4acoB
1 Tema 1. KonuenryanbHble u 4
HMH(OPMaLMOHHBIE MOJIEIN HHHOBAIIMOHHBIX
IIPOEKTOB




dopmannu30BaHHbIE MOJEIN 3HAHUMH.
Crpykrypa uaopmarmu. UHTEHCHOHAT 1
skcTeHcroHan. OOBEKTHI U KJIACCHI 0OBEKTOB.
Mertoap! uneHTH(GUKAINT U KiIaccu(pUKanum
00BEKTOB.

Tema 2. OHTOIOTUUYECKUE MOJIETNA
WH()OPMAITMOHHBIX CUCTEM

[Ipouecc cozmannst OHTOJIOTHYECKON MOJIEIH.
JlexoMmno3unus u uaeHTU(GUKaIus 00beKTa.
Knaccudukarus n onrcanue CBONCTB 00bEKTa.
Omnpenenenns 3HaueHUs CBsI3eH 00bEKTa C
JPYTHMHU OOBEKTaMHU.

Tema 3. OHTONIOTHSI IPEACTABICHUS TaHHBIX U
3HAHW{ B MHHOBAIIMOHHBIX PEHICHHUSIX

Mertobl npeAcTaBICHUS JaHHBIX U 3HAHUH.
CrtpykTypa npeacTaBieHus JaHHBIX U 3HAHUM.
Mopenu npeacTaBieHHs] JaHHBIX ¥ 3HAHUM.

Tema 4. CemaHTHUECKOE MOJECIUPOBAHHE
JAHHBIX U 3HAHUH B TEXHOJIOTHX OOJIBIINX
JaHHBIX

dopmanuzaiusi KOHIENTyIbHOW MOJICIIH.
PensuimonHoe npecTaBieHue JaHHBIX.
CemanTtuueckue Texnonoruu. CeManTH4yecKast
naytuHa. CeMaHTHUYeCKoe MOACIIUPOBAHUE
MaHHBIX U 3HAHUHU B TEXHOJIOTHAX OOJILIIAX
TaHHBIX

Tema 5. UndpacTpykTypa NpoeKTUPOBAHUS
MHHOBAIIMOHHBIX WHXEHEPHBIX PEIeHUI

TexHOoJI0rnM Hay4YHBIX UCCIEA0BAHNN.
WudpacTpykTypa HaydHBIX HCCIIETI0OBAHUM.
Meroaunueckoe oOecrie4eHUe NCCIIeI0BaHUIM.
WndpactpykTypa NpoeKTHPOBaHUS
VMHHOBAIIMOHHBIX MH)KEHEPHBIX PEIICHUN

Tema 6. UHCTpyMeHTaIbHOE 0OECTICUCHHE
OHTOJIOTUYECKOTO MOAEITUPOBAHUS
MH(OPMALIMOHHBIX CUCTEM

MamuHa J5oruyeckoro BbIBoja. Penmaktop
oHTtonoruil Protégé. I[IporpaMMHbIe NPOTYKTHI
KJjlacca Triple store.  [IporpammHuas
peanuzaimst SPARQL-unTepdeiica.

Tema 7. Texnomoruu RDF u OWL

PenakTopsl, BH3yaau3aTOpsl U HHCTPYMEHTHI
JIOTUYECKOTO  BBLIBOJA. RDF/RDFS/OWL.
®opmar RDF/XML

Tema 8. HpI/IMeHeHI/IC OHTOJIOTHYCCKHX

5




MO,Z[GJ'IGI\/'I HWHHOBAITUOHHBIX MPOAYKTOB

CucTembl MOJACPKKH MPUHSITHS PELICHUH.
OKCNEepTHBIE CUCTEMBI. ba3bl 3HaHUH.
Xpanwnuiia 3HaHui. CHCTeMbI 0OJIBITIX
JTaHHBIX.

Hroro 32

CTPYKTYPA Y COJEP)KAHUE MMPAKTUUYECKUX 3AHSATHUN

IIpakTnyeckas padora 1. KonnenryanbHble 1 HHPOPMALMOHHBIE MOEJIN
NHHOBAIMOHHBIX IPOEKTOB

Leas padoThl: PazpaboTaTs MOJETh HHKEHEPHOTO TPOEKTA.
OcHoBBI TEOPHUH

JlononHUTENbHBIE TPEUMYILECTBA IpPU padboTe C CEMaHTUYECKUMHU JaHHBIMU JaéT
IPUMEHEHHE OHTOJIOTMYECKUX CTAHJApTOB, MMO3BOJIAIOLUIMX HE MPOCTO IMOJy4yaTh MH(OpMAIUIO
U3 pasHBIX HMCTOYHHKOB B OJHOM THMOKOM W pacmmpsieMoM ¢opmare, HO U OJWHAKOBO €&
UHTEepHpeTHpoBath. Ilpu OHTONIOrMYECKOM MOAEIUPOBAHUU JAHHBIX B CEMAHTUYECKOM
IPEJCTaBICHUN HCHOJb3YIOTCS IOHSATHS W OTHOLIEHUS W3 3apaHee COIVIACOBAaHHOTO
(onpenenéHHOr0 KakMM-TO CTaHAAPTOM) CIMCKA IOHATHH M OTHOIIEHUI, ONMCHIBAIOILErO
HEKOTOPYIO  MNPEIMETHYI0  00JacTb  WHXKEHepHOW  cdepsl  (MEXaHHKY,  OJIEKTPHKY,
TEIUIOTUAPABINKY, CTPOUTEIBCTBO, U T.I.). Hampumep, onuH pa3 BBOIATCS MOHsATUA "Hacoc',
"naBneHue" wiM "MOAKIIOUEHHE", M JaJee YHHUBEPCAIbHbIE CCBUIKM HAa TaKUE IOHSTHUS
CTaHJApTHOIO CIIOBAPsS-TE€3aypyca MCIIOJIb3YIOTCS BCEMU CTOPOHAMH Ul ONUCAHUS OOBEKTOB,
U3BJIEKAEMBIX U3 pa3HOOOpPa3HBIX 0a3 JaHHBIX.

Onrosiornyeckas MOJENb JaHHBIX SIBISETCS COCTABHOM 4YacTbl0 CaMHMX JQHHBIX —
MOHSATHUSL CTAaHJAPTHOIO cloBaps-Te3aypyca (Tak Ha3blBaeMble 'CIpaBOYHBIE JaHHbIE")
UCTIOJIBb3YIOTCS AJIS1 ONUCAHUS CMBICHIA U CIOCOOOB MCIOJB30BAHUS JAAHHBIX NMPU 00pabOTKe MX
KaK KOMIIbIOTepaMH, Tak M JoAbMH. [Ipy HE0OXOJMMOCTHM YTOUHUTH CMBICI MOJYYEHHBIX
JAHHBIX MOXKHO W3 3apaHee M3BECTHBIX MCTOYHUKOB (OMONMOTEK CHpPaBOYHBIX JAHHBIX) U C
UCIIOJIb30BAaHUEM TEX K€ CTAaHJapTU3UPOBAHHBIX TEXHOJOTMH M HMHCTPYMEHTOB, KOTOpbIE
UCTIOJIB3YIOTCS 1151 0OOMEHa TaHHBIMU

OcCHOBaHHBIE Ha OHTOJIOTMYECKOM MOJIEIMPOBAHUU HHTETPAI[MOHHBIE CEMAHTUYECKUE
MOJENI JUIi WHXXEHEPHbIX OOBEKTOB pa3padaThlBalOTCd Kak Ha OTpacieBoM, Tak M Ha
MeXIyHapoaAHOM ypoBHe. COBpEMEHHBIE PEIICHNUS 110 MOJIEIUPOBAHUIO JAHHBIX JIETJIH B OCHOBY
HEUTPaJbHOW 110 OTHOIIEHUIO K OTHCJIBHBIM HMH)KEHEPHBIM CHUCTEMAaM MOJEIN JaHHBIX
cranaapra 1SO 15926 "'Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities™ (TOCT-P NCO
15926 "IIpoMbInuIeHHBIE aBTOMAaTU3WPOBAaHHBIE CUCTEMBI M MHTErparus. MHTerpanus JaHHBIX
KU3HEHHOTO LUKJa I TepepabaThiBAIONINX MPEANPHUIATUN, BKIIOYas He(QTSHbIE U Ta30BbIE
IIPOU3BOJICTBEHHBIE IPEAIPUITUA").

OTOT CTaHIAPT ONpeneseT WHXXEHEPHYI0 OHTOJOTMIO — OCHOBHBIE THIBI OOBEKTOB U
OTHOUICHUH, UCIOJB3YEMBIX IPU MPEACTABICHUN HH)KEHEPHOW MHGOpMaIuu, YIMOPSI0UYNBAET
TEPMHHOJIOTHIO, HCIIOJIB3YEMYIO [UIsl €€ OpraHu3aliM, a TakKe OIpPEAeseT MPUHIUIbBI
paclIMpeHHs] CTaHJApTHOM TEPMUHOJOTHM dYepe3 MexaHu3M (eaepupoBaHHBIX OUOINOTEK
CIPaBOYHBIX JaHHBIX. CEeronHs MHOTHE KpyIIHbIE KOMIIAHUH YK€ MEPEXOAAT Ha 3TOT CTaHAAPT:
komnanun-wiensl Norwegian Oil Industry Association, unensl koHcopuuyma FIATECH,
KpYIHEHIINEe MOCTaBIIMKH HHXUHUPUHTOBOTO MPOTPaMMHOTO OOeCHeueHHs, a TakKe TaKue
poccuiickue koprnopanuu, kak ['K «Pocarom» n1 OAO «PocHedTh», N3y4aroT BO3MOXHOCTH €T0
MCIIOJIb30BaHUS.



Peanuzanms cranmapra ISO 15926 B wacTu mpenctaBieHUs, XpaHEHUS W JOCTyNa K
JJAHHBIM OCHOBaHa Ha MCIOJIb30BAHWU CEMaHTHYEeCKUX craHaapToB koHcopuuyma W3C: RDF,
OWL u SPARQL.

Hcnonbs3oBanne CEMaHTUYECKUX U OHTOJIOTMYECKUX CTAaHIApPTOB MOMOTaeT HajlaJHuTh
OoOMEH U COMNOCTaBJICHHE MJAHHBIX, BBIABICHUE KOJUIM3UA U COTJIACOBAaHHE MPOTHBOPEUUM.
Juctumuimaa paboThl ¢ JaHHBIMH TPH TaKOW CTaHIAPTH3AIUH, SBISETCS TOpPa3Io0 MeEHee
OOpEeMEHHUTENbHOM, 4YeM NpHU HMHBIX TEXHOJOTMYECKHX PpEHICHUSIX, IPEeAyCMaTPUBAIOIINX
YHH(UKALKIO MPOrpaMMHBIX CpeACTB H  uHTepdeiicoB pabotel. Ilpum mnpemocTaBieHHH
CEMaHTHUYECKUX JaHHBIX BO3MOKEH BBIOOpD MEXJy COTIaCOBAaHHOM «O0OIIei» TepMUHOJIOTHEN
(oTpacneBoil OHTOJNIOTHEH) W MPHUBBIYHBIMU OTICIBHBIM yYacTHUKaM HaOOpaMu TOHATUN H
ONMMpAIOIIUMHUCS Ha HUX QopmMamu OT4YETHOCTH. [IpM 3TOM B YacTH TEPMHUHOJIOTHUH,
npeanucanHon (heaepaabHbIMUA WIH MyHHUIUITATLHBIMA HOPMAaTHBAMHU, KOHTPOITb UCTIOIB3YEMBIX
TEPMHUHOB MOXeET ObITb ropa3no Oonee >KECTKMM, 4YeM B YacTH, HE OXBayCHHOMU
CTaHJApPTH3AIUEH: KOHTPOJIb MOXHO OYIET OpraHM30BBIBATH HE TOJBKO «TJa3aMu», HO U C
UCII0JIb30BAaHNEM KOMITBIOTEPOB.

B yactn kOMMyHUKaIUM MEXIy KOMIIBIOTEPAMH CEMAHTHYECKUE M OHTOJOTMYECKHE
JTaHHbIE TPUTOIHBI Ui 00pabOTKM MHCTPYMEHTAMU Pa3HOW CTETEHH CIOKHOCTH, OT LIUPOKO
pactpoCTpaHEHHBIX 3JIEKTPOHHBIX TAOJHUI] JIO CIENUAIM3UPOBAHHBIX T€OMH(POPMAIMOHHBIX
CHUCTEM, CHCTEM aBTOMATHU3alMU MPOEKTHUPOBAHUA WIM CHUCTEM  HHBECTULIMOHHOI'O
rmiaHupoBanusi. CeMaHTUUYECKHE JIaHHBIE C OHTOJOTUYECKOW Pa3METKOM MOTyT TOTOBHUTHCS
pa3HbIMH TPOTPAMMHBIMU  cpeAcTBamMH. OTKpeITbIe (QopMaThl JaHHBIX W30aBISIOT  OT
HEOOXO0JUMOCTH TIOJIb30BATHCS IPOTPAMMHBIM 00€CIIEYCHHEM TOJIEKO OT OJHOTO TIOCTaBIIUKA.

ITocTanoBKa 3a1a4u K MpaKTH4YecKoil padore 1

1. U3yuuts npennaraeMplii TEOPETUUECKUIM MaTepual.
2. Pa3zpaboraTh MO/I€Ib HHKEHEPHOTO IPOEKTa

3. CocraBuTh HH()OPMAIIMOHHYIO MOJIEIb TIPOCKTA.

4. Odopmuts otuet. IIpeacraBuTh OTYET IS 3ALLUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3agaHui
B cootBercTBUU C y1(a3aHHOfI HpeﬂMeTHOﬁ 00JIaCThI0O M KJIAcCOM pa3pa6aTHBaeM0171

CHCTCMBI pa3pa60TaTL MOJCJIb MHXXCHCPHOI'O IMTPOCKTA.

Tabnuna 1.2 — iunuBuayanbHble 3aJaHUS

Ne | IlpenmeTHast 061acTh Knacc cucremsl
1 Ckiag MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrpouTtenbHoe NpeAnpusTHe HNC yuera

8 Bricuiee yueGHOE 3aBejieHUE NC ynpasieHus
9 WndpactpykTypa npeanpusTus CIIIIP

10 | AnnmapatHas HHQPACTPYKTYpa NPEAIPUSTHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

ITo BbImonHeHHON paboTe cocramisgercs oTdeT. OTYET BBINOJIHSAETCS B DIIEKTPOHHOM
Buje. [1o BRIMONHEHHOMY OTUYETY MIPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.
OTuer MO mpakTUYECKOil padoTe MOMKEH COCTOATh M3 CIEAYIOUIMX CTPYKTYpPHBIX

DJICMCHTOB!:
- TPITyJ'ILHBIfI JIUCT,




- BBOJIHAsI 4aCTh;

- OCHOBHAsI YaCTh;

- 3aKJIIOYCHHE (BBIBOJIBI).

BBojHas 9acTh oTYeTa TOJKHA BKITFOYATH ITyHKTHI:

- YCIIOBHE 3a]1auH;

- TIOPSIIOK BBITIOJTHCHHUS.

- IPOrpaMMHO-AaIIAPaTHBIE CPEJICTBA, UCIIOIb3yEMbIC ITPH BHITIOJIHEHUH PAOOTHI.

3amuTa oOTYeTa MO 3aKIIOYaeTCsl B TPEABSIBICHUM MPEMOAABATENO IMOJYYCHHBIX
pe3yabTaToB B BUje (paiija M JEMOHCTpAIMH MOJyYCHHBIX HABBIKOB IPH OTBETaX Ha BOIPOCHI
npernoiaBaTers.

KoHnTpoJibHBIE BOIPOCHI

. Uto Takoe KU3HEHHBIN [IUKJI HHKEHEPHOTO POeKTa?

. Kak ctpykTypupoBats MoJie1b HHKEHEPHOTO IPOEKTA.

. [IpuBenuTe 3Tarbl pa3paboTKU WHKEHEPHOTO MPOCKTA.

. Kakue stans Bkimrouaet B ce0st moaens XKL 1O cornacao 'OCT 19.102-777?
. Uro BKITIOYaeT B ce0sl 3Tal MpearnpoeKTHOTO UCCISIOBAHNUS?

. [lepeuncnure pyHKIMOHATBEHBIE TPEOOBAHUS K MH)XEHEPHOMY MPOEKTY.

. [lepeunciure 3KCIUTyaTallMOHHBIC TPECOOBAHUS K MH)KCHEPHOMY ITPOCKTY.

. [lepeuncnure npaBuia pa3pabOTKH TEXHUYECKOTO 3aJaHusl.

. HazoBuTE OCHOBHBIC pa3ieiibl TEXHHYECKOTO 3aJaHMs.

10. Ha3zoBure »Tanbl BeIpaOOTKH TPeOOBAHUI K HH)KEHEPHOMY MPOEKTY.

OCoO~NO O WDN PP

HpaKTI/I‘{eCKaﬂ paGOTa 2. OHTOJIOTHYECKHE MOJEJIHN I/IH(l)OpMaII]/IOHHI)IX CHUCTEM

Ienp padoTbl: HM3yuyeHHME METONOB U CPEACTB OHTOJOTMYECKOTO MOJAEIUPOBAHUS;
IIPUMEHEHNE METO0B U CPEACTB OHTOJIOTUYECKOIO0 MOACIIUPOBAHUS.

IIpakTnyeckas paboTa HampaBjieHa Ha O3HAKOMJEHHE C IPOLECCOM OINUCAHMS
WH)KEHEPHOI'O IPOEKTA U IOJIYYEHHUE HABBIKOB 110 MUCIIOJIB30BAHNUIO OCHOBHBIX METOJIOB aHAIN3a
WH)XEHEPHOT'O PEILLIEHHUS.

TpeboBanust K pe3ynbTaTaM BBINOJIHEHUS TPAKTUYECKON padOTHI:

- HAJINYUe ONMCAHUS UHKEHEPHOIO IIPOEKTA;

- IPOBEJICHUE aHAIN3a OCYIIECTBUMOCTH BBIITOJIHEHUS IIPOEKTA;

- HAJINYUE 3aKJIF0YCHUS O BO3MOXKHOCTH PEaIU3alMU IIPOEKTa, CONEPIKAILETO0 DIEMEHTHI
OHTOJIOTHYECKOT'0 MOJEIMPOBAHNS NMHHOBAIIMOHHOIO ITPOAYKTA.

OcHoBBI TECOPUH

IlousiTe «OHTOJIOTHSA» OBLIO BBCICHO KaK TCPMHH (I)I/IJ'IOCO(l)I/II/I, U TIPUMCHAJIOCH B
pasNMYHbIX 3HaueHWsX. B cdepe KOMMIBIOTEPHBIX HAyK, OHTOJIOTUS SBISETCS MOJEIbIO
ONMCAHUS MUPA, COCTOSILEro U3 Habopa TUIOB, CBOWCTB M B3auMocBszel. [logpasymeBaercs,
YTO OHTOJIOTMYECKNE MOJIENH JOJIKHBI OTHOCUTBCS K PEAIbHOMY MHUPY.

B 1990 roxy Towm I'pyGep (Tom Gruber) BBen cieayronmii TEPMUH: OHTOJIOTHS — 3TO
onucanue (mogob6Hoe GopManbHOHN crenupHUKaMU TPOrpaMMbl) KOHIIETITOB U B3aWMOCBS3EH,
KOTOpBIE MOTYT (pOpMasIbHO CYIECTBOBATH JAJISi OJAHOIO areHTa WM JUISl COOOIECTBa areHTOB.
JlaHHOE ompeneneHne COOTBETCTBYET NMOHITHIO MCIOJIb30BAaHUS OHTOJIOTHMH KaK COBOKYITHOCTH
ompenieNIeHui KOHIIENTOB, HO Oojyee obmee. Crmyctst Tpu roma, Tom ['pybep oTrmerwun, 4to
OHTOJIOTUHM OOBIYHO MPUPABHUBAIOTCS K TAKCOHOMUYECKUM MEpapXUsSM KIIACCOB, ONpPENEIeHUsIM
KJIaCCOB, HO OHTOJIOTHUSAM HC OT'paHUYHUBAIOTCA JaHHBIMU q)OpMaMI/I — OHH TakKXE€ HE
JUMHUTHPOBaHbl B KOHCEPBATUBHBIX OIPENEICHUSX, TO €CTh, ONPENEICHUSIX B TPaJAULHOHHOM
JIOTUYECKOM CMBICTIE, KTEPMUHOJIOTUU 0e3 J00aBIeHNs 3HAaHUN O MUPE».

OHTONIOTMY COCTOAT U3 CIAEAYIOUIUX KOMHNOHEHMOE:.

Ocobu.  DOk3eMIUSIpbl ~ WIW  OOBEKTHL.  SIBIAIOTCS  HIDKHEYPOBHEBBHIMU
KOMIIOHEHTaMH OHTOJIOTHH,



Knaccel. AOGcTpakTHBIe Tpynmnbl, KOJUIEKIMHA WM Ha0Opsl 00BEKTOB. Moryt
NPEJCTABIATE COO0M HAOOpPbBI, KOJMIEKLUUH, KOHIENTHI, NPOTPaMMHbIE KJIACChI, THUIIBI
00BEKTOB U TOMY MOI00HOE;

ATpuOyTBl. ACIIEKTBI, CBOMCTBA, OCOOEHHOCTH, XapaKTEPUCTUKH WM MapaMeTPhbI,
KOTOpBIE MOXKET UMETh OOBEKT;

OtnHomenusi. CBolicTBa, Oiarogapss KOTOpPBIM KJIacChl M OCOOM MOTYT OBITh
CBSI3aHbI MEXIY COOOI;

@OyHKIMOHAIbHBIE BbIpaxkeHus. Kommuekc cTpykTyp, c)OPMUPOBAHHBIX U3
OIPEICIICHHBIX OTHOILIEHUH.

Orpanndenus. POpMalbHO YTBEP)KIEHHOE OIMCAHUE TOrO, KAaKHE YCJIOBHS
JOJIKHBI BBITIOJIHATHCS JUISl BXOJAHBIX TAHHBIX;

[IpaBuna. VYTBepxaeHus B ¢opme "ecnu-To" (MpeIecTBEHHUK-CIEICTBUE),
ONMCHIBAET JIOTUYECKHE BBIBOJABI, KOTOPBIE MOYKHO U3BJIEYb W3 YTBEPXKICHHS B
ompeneneHHoun hopme;

AkcuoMbl. YTBepxkAeHHUS (BKJIOYash MpaBWia) B JIOTMUYECKOH ¢opme, BMecTe
COCTaBJISIIOIIKE OOIIME CBEIACHHUS O TOM, YTO OHTOJIOTHS OINHUCHIBAE€T B CBOEH oOiacTu
npuMeHeHus. JlaHHOe ompeneNeHue OTIMYaeTCs OT CTaHAAapTHOIO ITOHUMAaHUs
"akcHMOMBI" TeHEpaTUBHOI rpaMMAaTHKU U (POPMAJIbHOM JIOTUKH, TaK KaK 3/1€Chb aKCHOMBI
BKJIIOYAIOT B €0 HE TOJBKO KOHCTaTHPYIOUIME YTBEPKIACHHUS, HO M TEOPHIO,
MIOJIyYEHHYIO U3 aKCMOMAaTUYECKUX YTBEPKICHU;

CoO0biTus. [IpencraBnsator coboit M3MeHEeHNs aTpUOyTOB WJIM OTHOLIEHUI.

[1o ypoBHIO YHUBEPCAILHOCTH BBIACIISAIOT TPU THUIIA OHTOJIOTHIA:

Onrtonoruu BepxHEro ypoBHS (MeTaoHToJoTMH). BHe 3aBucMMOCTH OT 3aaay
KOHKpPETHOM MpeAMETHOM 001acTH, OMMCHIBAIOT o0mue noustus. [IpumepoMm Takoi
onrtonoruu ciuyxut WordNet. JlanHbIi THIT OTIIMYAaeTCS HU3KUM YPOBHEM JCTAIBHOCTH,
HanpuMep, MMEIOTCS JIMIIb ONMCAaHUS TEPMHUHOB HA ECTECTBEHHOM s3bIke. Takue
ONUCAaHUSI HE MOTYT OBbITh MOHATHl MAIIMHOW, MEXAY HMMH 3a()UKCHPOBAHBI TOJIBKO
caMbl€ MPOCThIE OTHOILICHHUS;

OHTOJIOTHH TPEIMETHBIX oOsacTe. JlaHHBI THUII OHTOJOTHHM OIHMCHIBAET
OTHOCHUTEIBHO 0O0IIMe TOHATHUS Ui 00IuX 3a/1a4. B kakol-To Mepe, 1aHHbIe OHTOJIOTHU
OTHOCSITCSL K OHTOJIOTHSIM BEPXHETO YPOBHSI;

OHtonoruun npunoxeHnii. ONUCHIBAIOT MOHATHUSA, 3aBUCAIINE KaK OT MPEAMETHOU
o0yactu, Tak U OT pelaeMoi 3a7auu.

Kpome 3TOro, OHTONOTMH pa3yIMYalOTCs 1O CTENEHU BBIPA3UTENBHOCTH. Bhinensercs
CIEIYIOLINI CIIEKTP:

- KOHTpospyeMsle cioBapH. [IpencTaBistor co0oii CIUCOK TEPMHUHOB;

- Te3aypychl. CBSA3M MEX]ly TEpPMUHAMU, TaKUE, KAK CHHOHUMBI;

- HeopManbHas TaKCOHOMUS. SIBHas wuepapxws, HO OTCYTCTBYET CTPOroe
HaclleZIoBaHUE. DK3EMIULIp MOJKIAcca TaKOM OHTOJOTMH HE O0S3aTENbHO SIBIISETCS
TaK)Ke IK3EMILIIPOM CyIepKiIacca;

- popmanbHas TakcoHomus. B oTnmume oTr HedopMaIbHOM TaKCOHOMHH, 3]1€Ch
IPUCYTCTBYET CTPOrO€ HACIEJOBAHMUE;

- (ppeiimel. [IpeacraBmisioT coOoi onrcaHue KJIACCOB U UX CBOMCTB;

OnucaHus KJIacCOB MOTYT OBITh MTPE/ICTABIICHBI:

- C 3a/IaHHBIMHM OI'PAHUYEHUSIMU HA UX CBOMCTBA;

- C IPOCTBIMU JIOTUYECKUMHU MJIM MaTEMaTUYECKUMHU OIPaHUYEHUSIMU Ha CBOKCTBA
Y OTHOILICHUS;

- CO CJIOKHBIMU JIOTHYECKUMU OTHOIICHUSIMH.
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B o6miem ciryvae, OHTOJIOTHS OTMCHIBACTCS CIEAYIONTUM HAOOPOM TaHHBIX:

O=<T,R P>, 1)

rae 7 — Habop TEPMUHOB MPEIMETHON 00J1aCTH;

R — ceMaHTHYECKH 3HAYUMBbIE OTHOIIECHHUS;

P — onpenenenue GpyHKIUN MHTEPIIPETALINH.

Pa3paGoTka OHTONOTMM HauyMHAaeTCs C pa3paboOTKU Te3aypyca; OHTOJIOTHS
ABIsAeTCA (POPMAIbHON TAKCOHOMUEH.

IlocTaHoBKa 337244 K l'lpaKTI/I‘{eCK()ﬁ pa60Te 2

1. 3yuuTh nipeasiaraeMblii TEOPETHUECKUI MaTEepHal.

2. CoCTaBUTH OHTOJIOTUYECKYIO MOJICITb HHKCHEPHOTO MPOCKTA.

3. Ha ocHOBaHUM pe3ynbTaToOB MOJICIMPOBAHUS MPOBECTH aHAIHN3 IIPOIEcca OpraHu3aluu
pa3pabOTKM MHHOBAIMOHHOTO MPOAYyKTa Pe3ynbraroM aHanu3a JOJKHO SIBUTHCS 3aKIIOYCHHUE O
BO3MO>KHOCTH pean3aliy MPOeKTa.

4. Opopmuts otuet. [IpeacTaBUTh OTYET AJIS 3AITUTHI.

BapuaHTbl HHAMBUAYAJIBHBIX 3aaHUI
B cootBercTBUM C yKa3aHHOW INpeAMETHON 001acThi0 M KjaccoM pa3padaTbiBaeMOM

CHCTCMbI pa3pa60TaTL MOACIIb IIPOCKTAa U IIPOBCCTH BO3MOKHOCTH p83pa6OTKI/I IIPOCKTA.

Tabnuna 2.1 — lunuBuayanbHbIe 3a1aHUS

Ne | IlpenmerHast 061acTh Knacec UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusitue CRM

4 ToproBoe npeanpusitue SCM

5 ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CrpoutenpHOe IpeaIpUsITHE NC yuera

8 Beicuiee yuebHoe 3aBe/ieHUE N C ynpasieHus
9 WndpacTpykTypa npenpusTus CIHIIP

10 | AnnapatHas HHQPACTPYKTYpa NPEAIPUSTHS DKclepTHas cucTeMa

Conep:xanue oTyera

[To BemMosHEeHHON paboTe coctaBisieTcss oTyeT. OTYET BBIMOJHAETCA B DJIEKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUYETY MTPOBOAMUTCS 3alUTa MPAKTUYECKON PabOTHI.

OTtyer Mo mpakTUYECKOW paboTe MOMKEH COCTOSATh W3 CIEAYIONINX CTPYKTYPHBIX
3JIEMCHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAs 4acCTh: KPAaTKOE OMHUCAHME 1LIeJIel TPOEKTa U MPOEKTHBIX OTPAHUYECHUM.

BBomnas wacTeh oOT4yeTa MOJDKHA BKIIOYATh MYHKTHI:  YCIOBHE 3aJa4d; TMOPSII0K
BBITIOJTHEHHUS; IIPOTPAaMMHO-aNNapaTHbIE CPENICTBA, UCTIOIb3yEMbIE IIPU BBHITIOTHEHUH PAOOTHI.

- OCHOBHasI 4acTh (OMHcaHue paboThl).

OcHoBHasi 4YacTh OTYeTa BKIOYaeT B ce0s: OMHCaHWE MOJACTH WHKEHEPHOTO
MIPOEKTA, HAIMYNE 3aKITFOYCHHS O BO3MOKHOCTH peasi3aIliy IPOCKTa.

- 3aKJIIOYCHHE (BBIBOIBI);

- CIIICOK MCTOJIb30BAaHHOM JIUTEPATyPHI.

3ammTa OTYeTa 3aKIIOYAaeTCsl B TNPEABSIBICHUU MPENOAABATEI0  TOJYyYCHHBIX
pe3ynbTaToB B BUJE (haiija M AEMOHCTpAIlMU TMONYYeHHBIX HABBIKOB MPHU OTBETaX HA BOMPOCHI
MIPETo/1aBaTelIs.
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KoHnTpoJibHBIE BONIPOCHI

1. IIpemioxure, KTO ObI MOT y4acTBOBaTh B (HOPMUPOBAHMH TPEOOBAHUIT JJIsl IPOCKTA.
OObBsicHUTE, TOYEeMy IIOYTH HEU30eXKHO, 4TO TpeOoBaHUs, C(HOPMYIHMPOBAHHBIE PA3HBIMU
JHIaMu, OyTyT IPOTUBOPEUYHBHI.

2. Pa3pabatbiBaercst mpoekT. OnpenennTe OCHOBHBIE OMOPHBIE TOYKU 3PEHUS, KOTOPBIC
HE00XOIMMO y4YecTh B cHelH(pUKaLUU MPOEKTa, U MOKAKUTE UX B3aUMOOTHOILCHUS, UCTIONIb3YS
JMarpaMMy UepapXHUy TOYEK 3pEHUSL.

3. CrannmapTHelii METOA aHaiM3a TpeOOBaHUII HE COOTBETCTBYET TPEOOBAHHUAM K
MHHOBALIMOHHOMY IPOAYKTY. UTO BBI JOJDKHBI JIENIaTh B TAKOH CUTyaluy.

HpaKTI/I‘IeCKaﬂ paﬁoTa 3. OHTONIOTHSA NpeacTraBjJaCHus JaHHbIX U 3HAHUH B
HHHOBAINHOHHBIX PCHICHUAX

Henp paGorbl: l3yueHue OHTONOIMM HPEACTABICHUS JAHHBIX W 3HAaHUM B
MHHOBAI[MOHHBIX PELICHUSIX.

[IpakTnueckast paboTa HampaBieHa Ha W3Y4YEHHE OHTOJIOTMU MPEICTABICHUS JAHHBIX U
3HAHUI B NHHOBAIIMOHHBIX PEILICHUSIX.

TpeboBaHust K pe3ynbTaTaM BbINOJIHEHUS IPAKTUYECKON padOTHI:

- nHOpPMALlMOHHAs MOJAEIb CUCTEMBl JIOJDKHA COJIEp)KaTh ONMCAHUE CYLIHOCTEH WU
CBsI3el MEXIy HUMH, TIpesicTaBieHHoro B ¢popmare RDF;

- B 3aBHCHMMOCTH OT BapHaHTa 33JaHUsl MOJENb NAaHHBIX JOJDKHA OTOOpaXaTh CBSI3U H
XapakTep B3auMOJCHCTBUS MEXIY KOMIIOHEHTAMH CUCTEMBI.

OcHoBBI TEOPUH

HedopmanbHo oHTONOTHS TpeacTaBiseT co00il HEKOTOpOE OINMCAaHUE B3IUIA/A HAa MHP
INPUMEHUTEIBHO K KOHKPETHOM 00JacTM MHTEPECOB. DTO OMMCAHME COCTOUT W3 TEPMUHOB U
MpaBUJI UCTIOIb30BAHUS ATUX TEPMUHOB, OTPAHUYUBAIOIINX UX 3HAYEHHUS B paMKaX KOHKPETHOM
o0nacTu.

Ha ¢opmanbHOM ypoBHE OHTOJOTHS - 3TO CHUCTEMA, COCTOsIIAs W3 Habopa MOHATUH U
Habopa yTBEp)KIEHUI 00 3THUX MOHATHUSAX, HA OCHOBE KOTOPBIX MOXHO ONMCHIBATh KJIAcChl,
OTHOIICHHUS, GYHKIIUU U UHIUBUIBL.

OpHO M3 caMbIX M3BECTHBIX OmNpeneneHuid oHTosoruu nan Tom I'pyGep, 3Byd4uT OHO
cienyoummM oopa3zoM: OHTONIOTHS - 3TO TOYHAS CHeUU(DUKALUSA KOHIENTyaIn3aliH.

KoHnenryanuzanust - 3TO CTpyKTypa PEaJbHOCTH, pAacCMaTpUBaeMas HE3aBUCUMO OT
cJI0Baps NpeAMETHON 001aCTH U KOHKPETHOW CUTYallHH.

Hanpumep, ecnu Mbl paccMaTpuBaeM IMPOCTYH0 MPEIMETHYIO 00JIaCTh, OMHCHIBAIOILYIO
KyOMKM Ha CTOJIe, TO KOHLENTyaln3aluueil sBiseTcs Habop BO3MOXKHBIX MOJI0KEHUH KyOHUKOB, a
HE KOHKPETHOE UX PACIIOJIOKEHNE B TEKYIIM MOMEHT BPEMEHH.

bonee no3nueit mogudukanueit onpenenenus I'pydepa siBiseTcsl Takoe OIpesieleHue:
Onronorusi — 95T0 (opmanbHas crnenu@puKaus COrjJacoBaHHOW KoHuenrtyaimu3auuud. I[lofa
COIIACOBAHHOM KOHIENTyaJIn3alel MOoApa3yMeBaeTCsl, YT JaHHAsl KOHIENTyalu3alus He €CTb
YaCTHOE MHEHHE, a SBIICTCS OOIIEH 1T HEKOTOPOU TPYIIIBI JTFOCH.

ChopmynupoBaHo eliie 10cTaTOYHO MHOTO pa3HbIX onpezeneHuii onronoruu. Hanpuwmep,
Hukona ['yapuHo onpenensieT OHTOJIOTHIO CAeAyomuUM oopazoM: OHTOIOTHS - 3TO opMabHAs
TEOpHsi, OTPAHNMYUBAIOLIAS] BOBMOYKHBIE KOHIENTYaIU3allui MUpa.

HekoTopsie onpenenenus oTpakarT ClIOoCOO0bl, KOTOPHIMH aBTOPBI CTPOST U UCHOJIB3YIOT
OHTOJIOTMM, HampuMmep: OHTOJIOTHSI - 3TO HEPAPXUUECKH CTPYKTYpPUPOBAHHOE MHOXKECTBO
TEPMHHOB, OMMCHIBAIOIIUX IMPEAMETHYIO 00JacTh, KOTOPOE MOXET OBbITh HCHOJIb30BAHO Kak
UCXOMHAs CTPYKTYpa JiIsi 0a3bl 3HAHUH.

Conep:xaHue OHTOJIOTHH

OCHOBHBIMU KOMIIOHEHTaMU OHTOJIOTUU MOTYT SIBJISITHCSI:

- KJIacChl (MJIH MTOHSATHS),

- OTHOIIEHUS (UM CBOWCTBA, aTPUOYTHI),
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- pyHKIINH,

- AKCUOMBI,

- 9K3EMIUIAPHI (UITH UHIUBUIBI).

Knacchl winum MOHATHS UCHONB3YIOTCS B HIMPOKOM cMbicie. [loHsTHeM MOXeT OBITh
a00asi CyIHOCTb, O KOTOpPOMl MOKeT ObITh JaHa Kakas-nub6o uHdopmanus. Kmaccel - 3710
a0CTpakTHBIC TPYIIBI, KOJICKIMH WM HA0Ophl 00BEeKTOB. OHU MOTYT BKIIOYATh B CceO0s
9K3EMILIAPBI, APYTUE KIACCHI, TUOO K€ COYETaHWsI U TOro, u Jpyroro. Kiaccel B OHTOJIOTHSX
OOBIYHO OpraHM30BaHbBl B TAKCOHOMHIO - HEPAPXHUYECKYI0 KIACCH(PHUKAIMIO TOHATUH IO
OTHOHIeHMIO BKmMoueHus. Hampumep, kinaccel Mykunna u JKeHIMHa SBISIOTCS MOAKIAcCCaMu
Ki1acca YenoBek, KOTOPBIM B CBOKO OYEpE/lb BKIIFOUEH B Ki1acC MIleKONUTAIOIIKE.

OTHOILIEHUST TPEACTABISIIOT THI B3aUMOJEUCTBUS MEXAY MOHATHIMH MPEIMETHON
obnactu. @opManbHO N -apHbIE OTHOLIEHMSI ONPENEISIOTCS KaK IIOAMHOKECTBO MPOU3BEACHUS N
MHOkecTB: R € C1 x C2 x ... X Cn. [Ipumep OunapHoro otHomenus - otHomenne YACThb-
LEJIOE. OtHomieHUs TOXE MOTYT OBITh OPraHM30BaHbl B TaKCOHOMHIO IO BKIIFOYCHHIO;
HampuMep, OTHOUICHHs OBITh OTLOM Ui M OBITh MaTepblo JJIi Ha MHOMECTBE JIOACH
COJIEp’KaTCs B OTHOIICHMM OBITb POJUTENEM JUIsl, KOTOPOE B CBOKO OYEPEIb COJEPKUTCS B
OTHOIIEHHUH OBITh IMPEIKOM IS,

OYHKIHH - 3TO CHEIUAIBHBIN CTy4yail OTHOIIEHUH, B KOTOPBIX N -i 3IEMEHT OTHOIICHUS
OJIHO3HA4YHO ompezaensercs N-1 mnpenmecTByrommMu 3neMeHTamMu. PopManbHO (PyHKIMU
ompezensoTcs ciaeayromuMm obpazom: F: Cl x C2 x ... X Cn-1 -> Cn. IIpumepamu
(YHKIIMOHAJIbHBIX OTHOIIEHUN SIBJISIOTCA OTHOLICHHS OBITh MaTephlo JJIsi Ha MHOXKECTBE
JIOJeH, WIM IIeHa IOJEP>KaHHOTO aBTOMOOWIIS, KOTOpas BBIUMCISETCS B 3aBUCUMOCTH OT
MOJICTT aBTOMOOWIIS, TaThI U3TOTOBIICHUS | ITPoOeTa.

AKCHOMBI HCIIOJIB3YIOTCS, YTOOBI 3allicaTh BBICKA3bIBaHMS, KOTOpPbIE BCErJa MCTUHHBI.
OHu MOryT OBbITh BKJIIOYEHBI B OHTOJIOTHIO JUIS Pa3HBIX LieJied, HallpuMep, IJs OlpeleIeHUs
KOMIUIEKCHBIX OIpaHMYEHUN Ha 3HAYEHUs aTpuOyTOB, apryMEHTbl OTHOLIEHWM, AJI IPOBEPKU
KOPPEKTHOCTH HUH(OPMALINU, OTIMCAHHOW B OHTOJIOTHH, UJIH JIJIs BBIBOJA HOBOM MH(OpMAaIIUH.

B kauecTBe mpuMmepa TOro, 4To B paMKax OHTOJIOTUH MOHMMAETCS IOJ aKCUOMAMH,
MOYKHO TIPUBECTH CIIEAyIOLIee MOJ0KEHHE U ero (popManbHyIO 3amKCh Ha S3bIKE MCUMCICHMS
IIPEIMKATOB IIEPBOT0 MOPSIKA:

PaboTHUK, SABISIOMIMNACS pyKOBOAUTENIEM MPOEKTa, pabOTaeT B MPOEKTE.

BBoasrcs nepemennsie E (pabotHuk) m P (pykoBoaurtens mpoekta). Torma axcuoma
3aMMCBIBACTCS CIEAYIOUUM 00pa3oM:

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

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

IMeau co3naHusi OHTOJIOTHI

B nocnennue roasl pazpaboTka OHTOJOTHH - SBHOE (DOpPMabHOE ONKCAHHE TEPMUHOB
MpEeAMETHOM 00JacTH W OTHOILICHWNM MEXIy HUMU - MEPEeXOJUT M3 MHpa JabopaTopuil 1Mo
UCKYCCTBEHHOMY MHTEIJIEKTY Ha pabouyue CTOJIbI AKCIEPTOB MO NpeAMETHBIM obnactsM. Bo
BcemupHoi maytuHe WWW oHronoruu cranu OOBIYHBIM siBieHHEM. OHTOJIOTMHM B CETH
BapbUPYIOTCS OT OOJIBIINX TAKCOHOMUH, KaTErOpU3UPYIOIUX BeO-caifThl (Kak Ha caiite Yahoo!),
JI0 KaTeropu3aluii MpoJaBaeMbIX TOBAPOB M UX XapaKTEPUCTUK (Kak Ha caiite Amazon.com). Bo
MHOTUX AUCIMIUIMHAX celyac pa3paldaThIBAIOTCS CTaHAApPTHBIE OHTOJOTHHU, KOTOPBIE MOTYT
HCIIOJIb30BAThCS AKCIEPTaMU IO MPEIMETHBIM O0JAacTSIM Il COBMECTHOI'O HCIOJB30BaHUS U
AHHOTHUPOBAHUS UH(OPMAIIUU B CBOCH 00IACTH.

Hanpumep, B 001acTi MeTMIIMHBI CO3[1aHbl OOJIBIINE CTAaHJAPTHBIE, CTPYKTYPHUPOBAaHHbBIE
cnoBapu, Takue kak SNOMED u cemantuyeckas cetb CucreMbl YHHUDHIIMPOBAHHOTO
Memumnuackoro S3eika (Unified Medical Language System, UMLS). Takxe MOsSBISIOTCS
oOmmpHble obureneneBsie onTonaoruu. Hanpumep, Ilporpamma OOH 1o pazsututo (the United
Nations Development Program) u xommanuss Dun & Bradstreet oObeaMHWIM YCHIHSA JUIS
paspabotku oHtosoruu UNSPSC, koTopas mpenoctaBisieT TEPMHUHOJIOTHIO TOBApOB M YCIyT
(unspsc.org).
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OmnTtomnorust ompenenser oOUMII clIoOBaph AN YYEHBIX, KOTOPHIM HYXHO COBMECTHO
UCIIONIB30BAaTh  HMHQPOpPMAIMIO B  MpeAMeTHOM ob6mactu. OHa  BKIIOYAET  MAIIUHHO-
UHTEpIIpeTHpyeMble (OPMYIUPOBKUA OCHOBHBIX MOHSATHH IpeaIMeTHOW 00JacTH M OTHOILIEHUS
MCKAY HUMMU.

[Touemy BO3HUKaeT MOTPEOHOCTH B pa3paboTKe OHTOJOTUH? BOT HEKOTOpbIE MPUYUHBL,
KOTOpbIE HUXKE OYIyT pacCCMOTPEHBI MOAPOOHEE:

- JUIsl COBMECTHOTO HCIOJB30BaHUS JIOAbMHU WM MPOTPAMMHBIMU areHTaMu OOIIero
NOHUMAaHHS CTPYKTYpHI HH(pOpMaIuy;

- JUTsl BO3MOYKHOCTH MOBTOPHOT'O MCIIOJIb30BAaHUs 3HAHUH B MPEMETHON 001aCcTH;

- AJIs1 TOIrO LITO6I:I CACIaTh JONMYILICHUA B HpCIIMCTHOfI 06J'IaCTI/I SIBHBIMU,

- JUTsl OTAENICHUS 3HAaHUH B MPEAMETHOMN 00JIaCTH OT ONEepaTUBHBIX 3HAHUI;

- JUIs aHalTM3a 3HAaHUW B IPEMETHON 00JIaCTH.

CoBMecCTHOE HCMONB30BaHHE JIIOAbMH WJIM MPOTPAaMMHBIMHU  areHTamMu  OOIIero
MOHWMAHUS CTPYKTYPhl MH(OPMALIUY SBIISETCS OJHON M3 Hambosee o0mux Ieneil pa3padboTKu
onronoruii. K npumepy, mycTb HECKOJIBKO pa3IUYHBIX BEO-CaliTOB coaepkar MHPOpPMAIHIO 10
MEOUILINHE nim npeaoCTaBJIAOT I/IH(l)OpMaLII/IIO (6] INIaTHBIX MCAWLMUHCKHUX  yCIyrax,
oraynBaeMbix 4yepe3 Murepuer. Ecnu 5T BeO-cailiThl COBMECTHO HCIOJB3YIOT U MYyOIUKYIOT
OIHY MU Ty € O0a30Byl0 OHTOJIOTMIO TEPMHMHOB, KOTOPHIMH OHHU BCE IOJb3YIOTCS, TO
KOMIIBIOTEPHBIE areHThl MOTYT W3BJEKaTh HWHGOPMAILMI0O M3 OTHX pa3IMYHbIX CaWTOB U
HaKaIUIMBaTh €€. ATEHTBI MOT'YT HMCIIOJIb30BaTh HAKOIIJICHHYIO I/IH(i)OpMaIII/IIO JJIA OTBETOB Ha
3aMpockl MOJIb30BaTeNIel WK KaK BXOJHBIC JaHHbIE [T IPYTUX MPHIIOKESHUH.

ObecneueHre BO3SMOKHOCTH MCIIOJIb30BaHUS 3HAHUH MPEIMETHON 001acTH CTal0 OJTHOU
U3 JIBUXKYIIUX CWJI HEJABHETrO BCIUIECKAa B M3y4YeHUM OHTonoruid. Hampumep, mis moneneit
MHOTUX Pa3JIMYHBIX MPEJAMETHBIX O0JiacTell He0OX0MUMO C(HOPMYITHPOBATH MOHITHE BPEMCHHU.
OTO TMpencTaBiICHHE BKIIOYACT IOHATHE BPEMEHHBIX MHTEPBAJIOB, MOMEHTOB BPEMEHHU,
OTHOCUTEJIbHBIX MEp BpeMeHH U T.A. Eciiv o/lHa rpynna y4eHbIX JETalbHO pa3paboTaeT Takylo
OHTOJIOTHIO, TO JAPYTrM€ MOTYT MPOCTO IMOBTOPHO HCIIOJNB30BaTh €€ B CBOMX IPEIMETHBIX
obnactsx. Kpome Toro, ecimm HaM HyXHO cO3/aTh OOJIBIIYIO OHTOJIOTMIO, MBI MOYEM
UHTETPUPOBAaTh HECKOJIBKO CYIIECTBYIOIIMX OHTOJIOTUH, OMNMCHIBAIOIIUX 4YacTH OOJIBLION
npeaMeTHol obmactu. Mbl Takke MOXKEM IMOBTOPHO MCIOJIb30BaTh OCHOBHYHKO OHTOJIOTHIO,
takyto kak UNSPSC, u pacmuputs ee 1t OnMcaHusl MHTEPEeCyIoLel Hac MpeAMeTHON 00JIacTH.

Co3nanne SBHBIX JOMYIICHUN B IPEIMETHON 00JIACTH, JIEXkKAIINX B OCHOBE peaiu3allii,
AT BO3MOXXKHOCTBH JIETKO M3MEHUTh OTH JOINYIIEHUS NpU HM3MEHEHMM HAIIUX 3HAHUH O
npeaMeTHo  obnacth. JKecTkoe KOOUPOBAaHUE TMPEANOJIOKEHUM O MHUpe Ha S3bIKe
IIPOrPaMMUPOBAHUS IPUBOAUT K TOMY, YTO 3TU NPEANOJIOKEHUSA HE TOJBKO CIOXHO HANTH U
MOHSTh, HO M TAaKXe CII0KHO W3MEHHTh, OCOOEHHO Hemporpammucty. Kpome Ttoro, siBHbIE
crneuruKanuy 3HaHUH B MPEIMETHOM 00JacTH MOJE3HBI A HOBBIX MOJIb30BaTENEH, KOTOpPhIE
JIOJIKHBI Y3HATh 3HAUEHUS! TEPMUHOB IPEIMETHON 001aCTH.

Otnenenue 3HaHUM NpeIMETHON 00JacTH OT ONEpaTHBHBIX 3HAHMM - 3TO elle OJUH
BapHaHT OOIIEro MPUMEHEHUs] OHTOJIOTMH. MBI MOXKEM oOnucaTh 33Jady KOH(UTYpHUpOBaHUS
IPOAYKTa U3 €ro KOMIIOHEHTOB B COOTBETCTBUH € TpeOyemoil cnenudukanueii U BHEIPUTh
mporpamMmy, KOTOpas JejaeT d3Ty KOH(PUTYpaIMi0 HE3aBUCHMOW OT TPOJAYKTAa M CaMUX
KoMroHeHTOB. Ilocime »aTOoro Mbel MoxeM pa3paboTaTh OHTOJOTHIO KOMIIOHEHTOB U
XapakTepucTuk OBM U NpUMEHUTH 3TOT aNrOpUTM ISl KOHGUTYPUPOBAHHS HECTaHJAPTHBIX
OBM. MbI Takke MOXEM HCIOIb30BaTh TOT e aJrOpUTM sl KOH(UTYpHUpPOBaHUS JIU(TOB,
€CJIM MBI MPE€AOCTaBM €MY OHTOJIOTHIO KOMIIOHCHTOB .]'II/I(bTa.

AHanu3 3HaHMA B TpPEIMETHOM 00JIACTM BO3MOXKEH, KOIJa HMMeeTcs JeKjIapaTHBHas
cnenudukanus TepMUHOB. DopManbHBIA aHaIM3 TEPMHUHOB 4YpE3BBIYAIHO IIEHEH Kak Mpu
MIOTIBITKE IOBTOPHOI'O UCIIOJIB30BaHUs CYLIECTBYIOINX OHTOJIOTUH, TaK U IIPU UX PaCHIMPEHUH.

YacTo oHTONIOTHS TIPEAMETHOM 00NacTH cama 1o cebe He sSBIseTcs 1enblo. PaspaboTka
OHTOJIOTUM CPOJHH OIpeJeNeHHI0 Hadopa JaHHBIX M HMX CTPYKTYpbl AJS HUCIOJIb30BAaHUS
JpYTMMH IporpaMMaMH. MeToasl pemieHus 3aaad, JOMEHHO-HE3aBHCHMBIEC IPUIIOKEHUS H
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INpOorpaMMHBIC AarcHTbl HCIIOJIB3YIOT B KadC€CTBC JAaHHBIX OHTOJOIMHM U 0a3ml 3HaHPII>'I,
MOCTPOCHHBIC HA OCHOBC DTUX OHTOJIOTHH.

ITocTaHoBKa 3a1a4M K NPAKTHYECKOii padoTe 3

1. M3yuuTe npennaraeMplii TEOpETUYECKUI MaTepHUall.

2. PazpaOoraiiTe nH(OPMALIMOHHYIO MOJIENb J1JIs1 BHIOPAaHHOT'O MHKEHEPHOI'O MPOEKTA.

3. Iloctpoiite Mosieb IPEACTABICHUS JaHHBIX.

4. CocraBpTe OTYET, BKIIOYAIOUIMA MOJAEIb MPEJCTABICHUSA JaHHBIX, OIMCAHUE
KOMITOHEHTOB CHCTEMBI, IOTOKOB JIaHHBIX, XpPAaHHWJIHUIL ¥ BHEITHUX 00beKTOB. [IpencraBpre oT4yeT
10 IPAKTUYECKON paboTe JUIsl 3allUThI.

BapuaHThl HHAUBUAYAJIBHBIX 32 IaHUH

B cooTBercTBHM C yKa3aHHOH NpeAMETHOH O00JAcThI0 M KJIACCOM Pa3padaThIBaeMOTro
IPOEKTa TOCTPOWTE MOJENb MPEACTABICHHUS JAaHHBIX, BKIIIOYAs BO3MOXKHBIE B3aUMOICHCTBUS
MEK/1y KOMIIOHEHTaMU CHCTEMBI.

Tabnuna 3.2 — iunuBuayanbHble 3aJaHUS

Ne | IlpenmerHast 061acTh Knacec UC

1 Ckitag MRP

2 IIpou3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusitue CRM

4 Toprosoe npearnpusitue SCM

5 ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CrpoutenbHOe OIpEeaIpUsITHE NC yuera

8 Beicuiee yuebHoe 3aBe/ieHUE N C ynpasieHus
9 WudpacTpykTypa OpenpusTus CIHIIP

10 | AnnapatHas HUHQPACTPYKTYpa OPEAIPUSATHS DKclnepTHas cucTema

Conep:xanue oTyera

ITo BbImonHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJHSAETCS B DJIEKTPOHHOM
Buje. [1o BEIMONHEHHOMY OTUYETY MTPOBOAUTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTuer MO NpakTUYECKOll padoTe MOMKEH COCTOATh M3 CIEAYIOUIMX CTPYKTYpPHBIX
JJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJJHaA 4acCThb,

- OCHOBHasl 4acTh (ONMCcaHue paboThl): MOAEIb MPEICTABICHHS JaHHBIX;

- 3aKJII04YEHHE (BBIBOBI).

BBojHas yacTe oTueTa JOJKHA BKIKOYATh TyHKTBI:

- YCIIOBHE 3aJ]auH;

- IOPSIIOK BBINIOJTHEHHUS.

- IpOrpaMMHO-aMnMnapaTHbIe CPEJICTBA, UCTIOIb3yEMbIE MPU BHIMOIHEHUH PaOOTHI.

3amyra oTyeTa Mo NpPaKkTHYECKON paboTe 3aKIII0YaeTCs B MPEAbIBICHUN PENoIaBaTesio
IMMOJIYUYCHHBIX PE3YJIbTATOB B BUIC (1)3171.]'[3 U JEMOHCTpAlUHU IMOJTYYCHHBIX HABBIKOB ITPU OTBETAX
Ha BOIIPOCHI MPENOIaBaATENS.

KoHTpoJibHBIE BONIPOCHI

1. MaiiTe onpeesieHne MOHATUIO «MOJENb MPEACTABICHUS TaHHBIX.

2. Kakue Tunsl CBSA3U MOTYT IPUCYTCTBOBATh B peIsAUOHHBIX BJ[?

3. laiiTe onpeaeneHue NOHATUIO «IIOTOK JaHHBIX».

4. Kakue THUIIBI B3aMO/ICUCTBUS MTPEICTABICHBI MEXTy KOMIIOHEHTaMH CUCTEMBI?
5. JlaiiTe onpeseneHne MOHATHIO KJ1acc, 00BEKT KJlacca, CYIIHOCTb

6. KeM u a1 yero Mo>xet ObITh UCIIOJIB30BaHA MOJIENb JaHHBIX?
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HpaKTI/I‘IeCKaﬂ paﬁoTa 4. CemaHTHUYECKOE MOJAC/IMPOBAHUEC TaHHBIX U 3HAHUH B
TEXHOJOTUAX 00JbIINX JAHHBbIX

Henpr pabGorbl: M3yueHHe METONOJIOTMM CEMAaHTHYECKOI'O MOJAEIMPOBAHUS JaHHbIX.
[TomryyeHue HaBBIKOB MO TNPUMEHEHHIO METOJOJIOTMHM AJii pa3paboTKu HHQPOPMAIMOHHOTO
oOecrieueHus MPOeKTa.

[IpakTnueckass paboTa HampaBlieHa Ha O3HAKOMJICHHME C OCHOBHBIMH TMOHATUSMU
METOJOJIOTUHA CEMAaHTUYECKOIO MOJEIUPOBAHUS JAHHBIX, [TOJIyYEHUE HABBIKOB 110 IIPUMEHEHUIO
JaHHBIX TOHATHH 1pH  pa3paboTKe MPOEKTa, HU3YYCHHE METOJOB MPOCKTUPOBAHUS
MH(POPMAITMOHHOTO 00ECTIEYEHHS] CUCTEMBI.

TpeboBaHust K pe3ynbTaTaM BBIMOIHEHUS IPAKTUYECKON padOThI:

IlocTpouTh CEMAHTHMYECKYKD MOJEHIb IPEACTABICHUS JaHHBIX, IPEICTAaBUTh U
000CHOBAThH Pe3yJIbTaThl MOJICTUPOBAHHUSI.

OcHoBBI TEOPUH

B npoekTHpoBaHUM OHTOJIOTMH YCIIOBHO MOXKHO BBIJICJIUTH JIBa HAIPABICHUS, [0
HEKOTOPOT0 BPEMEHU pa3BUBABILMXCS OTAENbHO. IlepBoe cCBs3aHO € MpeACcTaBIECHUEM
OHTOJIOTUM KakK (OpPMajbHOM CHUCTEMbI, OCHOBAaHHONW Ha MaTeMaTHYECKU TOYHBIX aKCHOMaX.
Bropoe HampaBieHue pa3BUBaJIOCh B paMKax KOMIIBIOTEPHOM JMHIBUCTUKM U KOTHUTHBHOMN
HayKH. TaM owomwms TOHUMAJIACh KaK CUCTEMA aOCTPAKTHBIX MOHATHH, CYIIECTBYIOIIUX TOJBKO B
CO3HAHMUHM Y€JI0BEKa, KOTOPask MOXKET ObITh BhIPa)KEHA HAa €CTECTBEHHOM $I3bIKE (MJIM CPEACTBAMU
KaKoi-TO JIpyroil cucrembl cCUMBOJIOB). IIpu 3TOM OOBIYHO HE JenaeTcst MPEeaNoJOXKEeHUH o
TOYHOCTH MJIM HEIPOTUBOPEUMBOCTH TAKOM CUCTEMBI.

Takum o00pa3oMm, CymecTByeT JBa aJIbTEPHATUBHBIX MOIXOAAa K CO3JAaHHUIO U
ucciieIoBaHui0 OHTOoNOrui. IlepBelii (opManbHBIN) OCHOBAH Ha JIOTMKE (IIPEIUKATOB MEPBOTO
NOpsAJKA, JECKPUIITUBHON, MOJAIbHOM U T.1.). BTOpoil (JIMHIBUCTHYECKMI) OCHOBAaH Ha
U3yYEHUHM E€CTECTBEHHOI'O sI3blKa (B YAaCTHOCTH, CEMAHTUKU) W IIOCTPOCHUU OHTOJIOTUH Ha
0OJBIINX TEKCTOBBIX MaCCUBAaX, TAK HAa3bIBAEMBIX KOpITyCaXx.

B Hacrosmee BpeMs [JaHHBIE MOAXOAbI TECHO B3aUMOJEHCTBYIOT. MIET o CBA3EH,
MO3BOJIAIOIINX KOMOMHHMPOBAaTh COOTBETCTBYIOIINE MeTOAbI. [103TOMy MHOr/a OBIBaeT CII0XKHO
OTJENUTh JIEKCUYECKHE OHTOJIOTMU C 3JIeMEHTaMU (OpMaibHBIX aKCHOMATHUK OT JIOTMYECKHX
CUCTEM C BKJIFOUEHUSIMU JIMHTBUCTUYECKUX 3HAHUH.

HezaBucuMoO OT pasnuuHBIX NOAXOJOB MOXHO BBIIECIUTh 3 OCHOBHBIX IPHHIIMIIA
KJIAaCCU(UKALUN OHTOJIOTUMA:

- 10 CTeNneHu GOPMaIbHOCTH;

- 110 HAMOJIHEHUIO, COJIEP)KUMOMY;

- 110 LIEJIU CO3/IaHusl.

PaccmoTpuM cooTBeTCTBYIOMIME KIACCU(PUKALUY 110 TIOPSAKY.

Kaaccnduxkanus no crenenn popmasabHoctu. ''Crekrp onToJ10rmii'

OObIYHO JIIOJM U KOMIIBIOTEPHBIE AareHThl (MporpamMmbl) HMEIOT HEKOTOpOe
IIPEJICTAaBICHUE O 3HAYEHMUSX TEpMHUHOB. lIporpammuble areHTsl HMHOIZA MNPEAOCTaBISAIOT
crenu@uKalrio BXOIHBIX U BBIXOJIHBIX JAHHBIX, KOTOPBIE TAaK)K€ MOTYT OBITh HCIOJIb30BaHbI KaK
creungkauns rporpamme. CXOJTHBIM 00pPA30M OHTOJIOTMM MOTYT OBITH MMPUMEHEHBI, YTOOBI MPEIOCTaBUTh
KOHKPETHYIO cleun(@uKaluio HMEeH TEePMHUHOB M 3HAuY€HUN TepMHUHOB. B pamkax 3Toro
NOHUMaHUsI (TJIe OHTOJIOTHS SIBJISETCS CHEUU(PHUKALNESH KOHIENTYATbHON MOJCIH - romenmyamsaum)
CYILLECTBYET MPOCTOp AJis Bapuaiuil. OTaenbHbIe BUABI OHTOJIOTUNH MOTYT OBITH MPEICTaBICHBI
KaK TOYKH Ha CIIEKTPE B 3aBUCUMOCTH OT JeTaJIel UX PeaIn3alllu.
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Fatanork Ha ocHoee |0

CNnosapy TEQMUHOE
Tesaypychl.

He thopMansHble OTHoWweEHKWE “Beiwe-Huxe:s

TAKCOHOMIAK

PopMansHele
TAKCOHOMKMK

PopMantHele
3K3ENMNNApPEI
{CBOWCTER HA OCHOEE
thpeHMoE
{JrpaHW-eHMA Ha
SHAYEHKA

A3 BHHKTUMEHEIE KNACCEI,

JBpaTHEIE CBOMCTES
MNpoU3EONEHEIR NOMMHECKME

OrpaH<ERA

Puc. 2.1. Cnextp onrtonoruil. Kocas depra pasnenser CHUCTEMbI, MPEAOCTABISAIOIINE
"4esI0BEKO-TIOHATHBIE" (BbIIIE YEPThI) U "MAIINHO-TIOHATHbIE" (HUKE YEPThl) ONMCAHUS

Ha pucynke n3o0pakeH Tak Ha3bIBAEMbIN CIIEKTP OHTOJIOTUH MO cTeneHu (OpMaIbHOCTH
IIPEJICTaBJICHUS], UCIIOJIb30BAHUIO TEX WM MHBIX CUHTAaKCHYECKUX KOHCTpyKuui. Kaxknas Touka
COOTBETCTBYET HAJIIMYUIO HEKOTOPBIX KIKOYEBBIX CTPYKTYP B OHTOJIOTMM, OTIMYAIOIIMX €€ OT
Ipyrux Touyek Ha crektpe. Kocas yepra ycIOBHO OTIENSIET OHTOJIOTMHM OT JIPYTHX PECYPCOB,
MMEIOIINX OHTOJIOTUYECKHI XapakTep.

[lepBoii TOuke Ha CIEKTPE COOTBETCTBYET KOHMPOIUPYEMbLIL C106aPb, T.€. KOHEUHBIH
CIHMCOK TEPMMHOB (TPOCTEHIIUM HMPUMEPOM SIBJISIETCS KaTajor Ha OCHOBE MJIEHTH(HUKATOPOB).
Karanoru npencraBisioT TOUHy0 (HE MHOTO3HAuYHYI0) MHTEpIpeTalno TepMuHOB. Hampumep,
KaX/Ibli pa3, cCbUIasiCh Ha TEPMUH "MalIMHa", Mbl Oy/IeM HUCIOIb30BATh OJIHO U TO K€ 3HAUEHUE
(cooTBercTBytOMIEe HEKOoTOpoMy ID B cioBape), BHE 3aBUCMMOCTH OT TOTO, O Ye€M HJET Peyb B
KOHTEKCTe: 0 ""cTupaibHOI MammHe", "apToMoouse" wim "rocy1apcTBEHHOM MalmHe" .

Jpyroii cnenugukanueil OHTOIOTMY MOXET ObITh 21occapuil, IPeACTaBISIONUN co00i
CIMCOK TEPMHHOB C HMX 3HAUEHUSMU. 3HAYCHMsI ONMUCBHIBAIOTCS B BMJE KOMMEHTApUEB Ha
€CTECTBEHHOM $I3bIKE. DTO JaeT Oosblle HHYOPMALIUU, TOCKOJIBKY JIIOJU MOTYT IPOYECTh TAaKOM
KOMMEHTapuil W TOHATh CMBICI TepMUHA. VIHTepmnperanuu TEPMHHOB MOTYT OBITh
MHOT03Ha4HbIMU. [JIocCapuu HENPUTOAHBI S aBTOMAaTHYECKONW OOpabOTKM MpOrpaMMHBIMU
areHTaMu, HO MOYKHO, KaK ¥ paHee, IPUCBOUTH TepMHUHaM ID.

Tezaypycel HeCyT NONOIHUTENBHYI0 CEMAaHTUKY, ONPENEINssl CBA3H MEXAY TEepMUHAMHU.
OTHolIEHUs, CBOWCTBEHHBIE [UIsl TE3aypyCOB: CHHOHUMUS, Uepapxuyeckoe OmHOouleHue W
accouuanus. PanHue nepapxuu TepMUHOB, nosiBuBluecs B CeTu, onpenesyii TEPMUHBI Yyepe3
orepanuu 0000meHust U yTouHeHHs. Yahoo, HampuMmep, BBesa HEOOJBIIOE YHCIO KaTeropuit
BEPXHEr0 YPOBHS, TAKUX, KaK " mpeaMeTsl oAexanl "'. 3arem " maTee " onpenensyioch Kak BUJ
(>keHcKOM) onexabl. SIBHas uepapxus Yahoo He COOTBETCTBOBaJla B TOYHOCTH (OPMAaJIbHBIM
cBoiictBaMm uepapxudeckoro otHomenus: [TOJIKIIACC-KJIACC. B takux uepapxuisix MOKET
BCTPETUTHCA CHUTyalus, B KOTOPOW JK3EMIUISP KJacca-MIOTOMKA HE SIBISIETCA JK3EMILIIPOM
kiacca-penka. Hampumep, oGmias kateropust " mpeaMeTsl OJIekKAbl ' UMeeT MOoAKaTeropuio "
keHckue " (KoTopasi MoJpKHA Oblia Obl 60JIee TOYHO HA3bIBATHCS " JKEHCKUE TMPEIMETHI OCKIbI
"), a 3Ta KaTeropus, B CBOIO OYepe/lb, BKIIOYAET MOJAKaTeropuu " akceccyapsl " u " muates .
SlcHo, 4TO akceccyapsl, Hampumep " Opoiuu ", He SIBIAIOTCSA MpEeAMETaMH OJEXKIbl. 37ech He
BbINIOJHAETCS BakHOE cBOMCTBO oTHOIEHUs [1O/IKIIACC-KIJIACC - TpaH3UTUBHOCT.
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Hanee cnemyer Touka ¢hopmanvrble maxcoHomuu. ITa Pa3HOBUIHOCTb OHTOJOTHI
BKJIIT0YaeT TouHoe omnpenenenue otHomreHus: [10IKITACC-KJIACC (o6o3nagaemoro kak iSA ).
B Takux cuctemMax CTpOro COOJIIOIAETCS MpaH3umusHocms OTHOIIEHHS ISA: eciu A sBISIETCS
NOJIKJIacCOM KJjiacca B, To kaxaplil mojkiacc kiacca A Takxke sBJIsSETCS MMOJKIaccoM Kiacca B.
Crporas uepapxusi KJ1accoB HEOOXOAMMAa MPHU MCIOJIB30BaHWU HACIIEOBAHUS I TPOLEAYPHI
JIOTUYECKOI'0 BBIBOJIA.

Crnenyromasi TOYKa CIEKTpa - HajJM4he B OHTOJIOTMYECKON cucTeMe (QOopMallbHOTO
ornomeHust DK3EMITISAP-KJIACC (o6o3nauaemoro kak isInstanceOf ). Hekortopsie
KJIacCU(UKALMK BKIIIOYAIOT TOJBKO HMMEHA KJIAcCOB, IPYrHe COAepkKaT Ha HUKHEM YpOBHE
sk3eMIuIsipel  (uHauBUIbl). st otHomenuss OK3EMIUIAP-KIIACC  BbimosHseTCS  Tak
Ha3biBacMas "HaclielyeMOCTh" BJIOJIb OTHOMICHUS ISA: eciiu A sBJIsIeTCsl TIOAKIAcCOM Kiacca B,
TO KaXJbIH SK3eMIUIIp Kjacca A Takke SsBIsAeTCS HK3eMIUsipoMm kiacca B. Ilostomy B
MIPUBEJICHHOM BbIIIEe TpuMepe " Opormu " He MOryT OBITh NOMEIICHBI B UEpPApXUu HUXKE "
npeaAMET OACKIbI ", Naxke B IMOJAKATETOpHUI0 " KEHCKHUE MPEeIMEThl OJeXKIbl ", WIH CTaTh
9K3EMILIIPOM STOM KaTeropuu.

Jlanee cpenu CTPYKTYPHBIX 3JIEMEHTOB IOSBISIOTCS C10mul. 3[1€Ch KIAcChl (MHOTAa MX
HA3BIBAIOT (pelimamu ) MOTYT UMETh HH(GOPMAILIUIO O cgoticmeax (cromax). Hanpumep, kinace "
MpeAMET OJIekKIbl " MOXET HUMeTh cBoiicTBa " mena ", " cmeman u3 ". CBoilcTBa OBIBAIOT
0COOCHHO TOJIe3HBIMU, KOT/Ia OHM OTpEENICHbl Ha BEPXHUX YPOBHSAX MEPAPXHUU U HACIETYIOTCS
nojkiaccamu. Tak, B IOTpeOUTENBCKOM nepapxuu kiaacc " mpoayKT " MOXKET UMETh CBOMCTBO "
1eHa ", KOTopoe MmoJiyyaT BCe €ro MOAKIACCHI.

Bonpiieit BhIpa3UTENBHOCTHIO 00JIaJal0OT OHTOJIOTHHU, BKJIOYAIOIIME OTPAaHUYCHHUS Ha
o0nacTh 3HAUEHUN CBOMCTB. 3HAUEHUS CBOWCTB OepyTcs M3 HEKOTOPOIO MPEIONpeNeTIeHHOTO
MHOXeCTBa (1eJIble YHUClIa, CHUMBOJIbHBIE KOHCTAHTBI) WM M3 IOJMHOXKECTBA KOHIICTITOB
OHTOJIOTHH (MHOXECTBO IK3EMILUISIPOB JAHHOTO Kilacca, MHOXECTBO KJaccoB). MOKHO BBECTH
JIOTIOJIHUTEIbHBIE OTPAaHWYEHUSI HA TO, YTO MOXKET 3amloiHATH CBOMCTBO. Hampumep, ms
cBoiictBa " cnenan w3 " kjacca " mpeaMeT OAekAbl " 3HAYEHUS MOTYT OBITh OTpPaHUYCHBI
’K3eMILUIsIpamMu Kiacca " marepuan ". Jlerko yBuaeTh npobieMbl, KOTOpble MOTYT BO3HUKHYTH B
ATOM CiIy4ae MpHU HCIOJIb30BaHUM HecTporoil tTakcoHomuu. Ecnu " gyxu " - moTomok kiacca "
IpeIMeT OBl ", TO OH yHacJIeyeT CBOWCTBO " clienaH u3 " BMECTe ¢ OrpaHUYEHHEM Ha €ro
snauenust (" marepuan ).

B 1menom ¢ HeoOXOOUMOCTBIO ONHUCHIBaTH 0Oo0j€e CIOKHbIE (AKThl BbIpAa3UTEIbHBIC
CpeICTBAa OHTOJIOTHH (M €€ CTPYKTypa) ycloxHstoTcs. Hampumep, MoxeT mnoTrpeOoBaThCs
3al0JHUTh 3HAYeHHE Kakoro-iubo CBOMCTBA SK3EMIUIIpA, HCHOJb3YysS MaTeMaTH4YecKoe
BBIPOKEHHE, OCHOBAHHOE HA 3HAYEHUSX JPYTHMX CBOMCTB JAHHOTO SK3EMIUISIpa WM 3HAYEHUSAX
CBOMCTB JIpyrux 7K3eMILIIpoB. MHOTHME OHTOJIOTUH MO3BOJISIOT OOBSBIATH JiBa U Oojee Kiacca
TU3BIOHKTUBHBIMU  (HEMEPECeKAIIUMHUCS). JTO O3HA4aeT, YTO Y JaHHBIX KJIACCOB HeE
CYLIECTBYET OOLINX IK3EMILISPOB.

HekoTtopsie S3bIKM ONUCaHUSL OHTOJIOTUN MO3BOJISIFOT JI€71aTh MPOU3BOJIbHBIE JIOTUUECKUE
YTBEPIKJICHHS O KOHIIETITAX - AKCUOMbIL.

S3piku ommcanus oHTonorul, Takue kak CycL u Ontolingua, mo3BoisitoT GUKCUPOBATH
YTBEPKICHHS Ha SI3bIKE JIOTUKH MpeaukaToB nmepBoro nopsaka (FOL).

Knaccnpukanus no ueam co3xanus

B pamkax 3Toi kiaccupUKanuu BBIIEISIOT 4 ypOBHSA: OHTOJIOTHSI MPEICTABIICHUS,
OHTOJIOTHS BEPXHETO YPOBHS, OHTOJIOTHSI IPEAMETHOM 00JIaCTH M MPUKJIaAHAS OHTOJIOTHSI.
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OHTonorumn KOHL|enTyanusauus
I'lpe,EI,CTaB.I'IEHMFI it;[:lh“ﬂ:ﬂu3hn08 npencTaBneHns

NOBTOPHO UCNoNb3yeman B

OHTONnorMu pasHbIX NpeaMeTHLIX 0BnacTsx

BepPXHEero ypoBHS

NOBTOPHO UCnonb3yemas BHYTPW

OwTonoruu npeAMeTHbIX) 0AHOWN npeameTHOW obnacTi

obnacTtein

HET BOSMOXHOCTWN NOBTOPHO

[puknagHble
ncnone3oBaTh

OHTOJTOTHK

Puc. 2.2. Kiaccudukanust OHTOJIOTHI 110 TSI CO3/TaHUS

OnTosiorus npeacraBjieHus

Llenp ee co3maHust - omucarb OONACTh TPEICTABICHHS 3HAHUH, CO3/aTh S3BIK IS
cneunuKanuy Apyrux OHTONOIUi Gojee HU3KUX ypoBHEH. [Ipumep: onucanue noHATUH s3bIKa
OWL cpenctBamu RDF / RDFS. B naHHOM ONHMCaHHM ONPEACISAIOTCS TaKHe TOHSITHS, Kak

nn nn nn nn

"knacc", "oTHomeHue", "orpaHuueHUE HA 3HaYeHUE cBoMcTBA", "oMeH", "nuana3on" u T.1I.

rdfs:Resource
|
rdfs:Class rdf:Property
owl:Class owl:DeprecatedProperty
owl:DatatypeProperty

owl:Restriction

—— owl:AnnotationProperty

owl:DeprecatedClass owl:InverseFunctionalProperty
- owl:FunctionalProperty
owl:Thing
owl:Nothing owl:ObjectProperty
owl:Ontology
owl:SymmetricProperty
owl:DataRange
owl:AllDiferent owl:TransitiveProperty

Puc. 2.3. OnTonorus npencrasienus 1uist si3pika OWL
OHTOJI0THSI BEPXHEr0 YPOBHHA
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1

Ee Ha3naveHue - B CO3JaHUM €MHON "MPaBHIILHON" OHTOJIOTUH, PUKCUPYIOIICH 3HAHUS,
06H_II/I€ AJI1 HCCKOJIBKUX MNPCIMCTHBIX 06HaCTeI>'I, U B MHOI'OKpAaTHOM HCIIOJIb30BAHUU IIaHHOI>'I
oHtonoruu. CyIlIecTByeT HECKOJIbKO KPYIHBIX OHTOJIOTUH BEPXHETO YPOBHS: cye, porcs, suwo,
onrosorust [Ixona CoBbl (J.Sowa) m apyrue. Ho B 1eOM MOMBITKA CO3AaTh OHTOJIOTHIO
BEPXHEr0 YPOBHS Ha BCE CIIy4ad >KU3HH IIOKa HE MPUBEIU K OKUIAeMbIM pe3ylibTaTaM. MHorue
OHTOJIOT'MH BCPXHCTO YPOBHS IMOXOKH APYI Ha Apyra. Oun COACPpIKAT OAHU U TC K€ KOHUCIITHI:
CYIIHOCTb, fIBJIEHUE, TMpolecc, OOBEKT, pPOjib, MPOCTPAHCTBO, BpeMs, Marepus, COObITHE,
JICUCTBHUE U T.II.

Entity

Subclass-0f

Physical |¢——-2S0M ___| apstract

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

Puc. 2.4. Bepxuuii ypoeHnb uepapxuu onrosnoruu SUMO

OHnToJst0orNs IPeAMETHOM 001acTH

Jlpyroe Ha3BaHue - OHTOJIOTHs JoMeHa. Ha3HaueHue cxoxke ¢ Ha3HAU€HHUEM OHTOJIOTHH
BEPXHET0 YpPOBHS, HO OOJIACTh HMHTEpEca OTpaHWYCHAa OJHOW TNpPEAMETHOH 001acThio (T.H.
JIOMEHOM), HalpuMep, aBHAllMsl, MEIUIMHA, KyJlbTypa, AUCTAaHIMOHHOE oO0yueHue, MHTepHeT-
TexHoNMoruu. OHTONOTHS TpeAMETHOW obnacth 0000IIaeT MOHATHS, HCIOJIB3YIONINECS B
HEKOTOPBIX 3aJavax JOMEeHa, abcTparupysach OT caMHUX 3aJay (TaK, OHTOJIOTHsI aBTOMOOWIIEH
HE3aBUCHMAa OT JIFOOBIX OCOOCHHOCTEH KOHKPETHBIX MAapOK MamiH). Bo MHOTHX AuMCIUIUIMHAX
ceifuac pa3paOaThHIBAIOTCS CTaHJAPTHBIE OHTOJIOTMH, KOTOpPHIE MOTYT HCIHOJIb30BAThCA
OKCIEPTAMH TI0 TPEAMETHBIM 00JacTsM IJIi COBMECTHOTO HWCIOJIB30BAHUS W AHHOTHPOBAHUS
uHpopManuu B cBoeil obaacTu.

Hanpuwmep, B 001acTi METUITMHBI CO3/JaHBI OOJIBIIINE CTAHIAPTHBIC, CTPYKTYPHUPOBAaHHBIE
cmoBapu, Takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHCTEMaTH3MpPOBaHHAsT HOMEHKIJIATypa MEIWIMHBI - KIWHU4YecKas tepmuHonorus) m UMLS
(Unified Medical Language System - cemantuueckas cetb CucTeMbl YHUQDHIIMPOBAHHOTO
Menuuunckoro SI3eika). Takke MOSBIAIOTCS OOIMMPHBIE OOIIEIEIeBble OHTOJOTUU. TaK,
nporpammMa OOH mno pasBututo (United Nations Development Program) u kommanus
Dun&Bradstreet oObemunwmm ycwms st paspabotku  oHTOonormum  UNSPSC, kortopas
IPEOCTABIISET TEPMUHOJIOTHIO TOBAPOB M YCIYT (WWW.UNSPSC.0rg).

IpuxaagHasi OHTOJIOTUSA

Hasnauenne Takol OHTOJOTHMH B TOM, 4YTOOBI OMHCATh KOHIENTYaJIbHYIO MOJEIb
KOHKPETHOW 3aJaud WM TpHIOXKeHHs. [IpHKIaJHbIe OHTOJOTUW OIHWCBHIBAIOT KOHIICTITHI,
KOTOpbIE 3aBHCAT KaK OT OHTOJIOTMU 33Jay, TaK W OT OHTOJOTHH IPEIMETHOH 001acTu.
[IpuMepoM MOXKET CIYXHTHh OHTOJOTHS Ui aBTOMOOWIIEH, CTPOHMTEIBHBIX MAaTepHajoB,
BBIUYUCIUTENIbHOW  TEXHUKHM. Takue OHTOJIOTMH  cojepkaT HauOojee crneuu(puIHyIO
undopmarnmio. [lpumepsr: onromoruu mnpoektoB TOVE, Plinius. TOVE (Toronto Virtual
Enterprise). Llens npoekra - co3ganne MOAETHN JaHHBIX, KOTOpast JT0JDKHA:

- 00ecrieuuTh OOIIYI0 TEPMUHOJIOTHIO JIJISl TIPEIMETHON OO0JIACTH, IPUIIOKEHHUST KOTOPOI
MOTYT COBMECTHO UCIOJIb30BATHCS U IOHUMATHCS KX IbIM YYACTHHUKOM OOIIEHUS;
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- 1aTh TOYHOE U 10 BO3MOYKHOCTH HEIPOTHUBOPEYMBOE OINPEICICHUE 3HAYEHUSI KaXK10TI0
TEPMHMHA HAa OCHOBE JIOTUKH IIEPBOT0 MOPSAKA;

- o0ecreynTh 3aJlaHUE CEMAHTHKUM C TIIOMOIIBI0O MHOXXECTBa aKCHOM, KOTOpbIE
ABTOMATHUYECKH MO3BOJIAIOT MOTYYaTh OTBET HA MHOXECTBO BOIIPOCOB O MIPEIMETHOM 001acTH.

TOVE nomkHO o00ecneyuTh IOCTPOCHHE WHTETPUPOBAHHON MOJCIU HEKOTOPOM
OpeIMETHOW 00JacTH, COCTOALICH W3 CIEAYIOIIMX OHTOJOTMM: ONepalyii, COCTOSHUH U
BPEMEHU, OpraHU3alliy, peCypcoB, IPOTYKTOB, CEPBUCA, IPOU3BOACTBA, LIEHBI, KOJIUYECTBA.

Plinus. Llenbto mpoekTa SIBISCTCS MOJTyaBTOMATHUECKOE U361eyeHUe 3HAHUL U3 TEKCTOB
Ha €CTECTBEHHOM SI3bIKE, B YACTHOCTH, JINTEPATYPbl O MEXAHUYECKUX CBOMCTBAX KEPAMUYECKUX
MatepHuaioB. Tak Kak TEKCThl OXBAaTBHIBAIOT IIMPOKUNA JIANIa30H MOHATUH, TPEOyeTCs MHOKECTBO
WHTETPUPOBAHHBIX OHTOJOTHUHU JJI1 OXBAaTa TAKUX MOHATHM, KAK KEPAMUYECKUE MATepUalbl U UX
CBOWCTBA, CIIOCOOBI UX 00pabOTKH, pa3iauyHble Ae()EeKTbl MaTepuaioB, HapUMep, TaKHe Kak
TpemMHbl U TOpbl. OHTOJNIOTUS ONpEeNeNseT S3bIK, MPU IOMOIIM KOTOPOIO BBIPAXKAETCs
CEMaHTHUYECKasl 4acThb CI0Baps.

Knaccupukauusi OHTOJIOTHH M0 CONEPKUMOMY
CywHocTn, CobbiTna,
MpocTpaHcTBO, Bpems...

Obwwne
OHTONOMMMN

CocTaBneHne pacnucaHui,
onpegenexne Leneun,
Knaccudnkauma

OHTONnorKn
3apav

MuoxecTBa npeamMeToB: CKanbnenw,

[lpeamMeTHble chnE=pE

OHTOJTOTUK

Puc. 2.5. Knaccudukanys oHTOIOTHI 110 COAEPKUMOMY

JlaHHas Ki1accuUKaMs O4eHb MOX0Xa Ha MPEIbIAYIIYI0, HO 37IeCh aKLIEHT CMEIIAeTCs
Ha peajbHOEe COJEPKUMOE OHTOJIOTUH, a HE Ha aOCTPaKTHYIO 1€JIb, IPECIeAyEMYI0 aBTOPaMH.

Oobuwue onmonozuu ONMCHIBAIOT HauOosee oOIIMe KOHUENTHI (IMPOCTPAHCTBO, BpeEMs,
MaTepus, 00bEKT, COObITHE, IEHCTBUE U T.JI.), KOTOPbIE HE3aBUCUMBI OT KOHKPETHOM MPOOIeMbI
iy obnact. B 3Ty KaTeropuio nomnaaarT 1 OHTOJIOTHUHU IPEACTaBICHUS, U OHTOJIOTUU BEPXHETro
YPOBHS.

Onmonozcusn, opuenmupoeéannas Ha 3a0ayy - OSTO OHTOJIOTHS, HCIOJIb3yeMas
KOHKPETHON MPHUKJIAJHON MporpaMMon U cojepKalias TEPMHUHbBI, KOTOPbIE UCIOJIB3YIOTCS MPU
paspabotke 10, BEIMONHAOLIIET0 KOHKPETHYIO 3a1a4uy. OHa oTpakaeT crieupUKy MPUIOKEHHUS,
HO MOXET TaKXe COJepX aTb HEKOTOpble OOIue TEepMUHBI (HampuMmep, B Trpaduueckom
penakrope OynyT U cienu(puieckue TEPMHUHBI - MAIUTPA, TUIT 3aJIMBKH, HATO0XKEHUE CJI0EB U T.1.,
U o0IMe - COXpaHUTh MW 3arpy3uth (aiin). 3amgaud, KOTOPHIM MOXET OBITh TOCBSIIEHA
OHTOJIOTHUS, MOTYT OBITh CaMbIMHU Pa3HOOOpa3HBIMHU: COCTABJICHUS PACIMCaHMA, ONpeAeTIeHHE
Henel, JUarHocThka, mnponaxa, paspaborka I[1O, moctpoenme knaccupuxanuu. [lpu 3TOM
oHmoa02Ua 3a0ayu WCTOJIb3yeT CHEIHMAIN3alMI0 TEPMUHOB, MPEACTaBICHHBIX B OHTOJOTHSX
BEPXHETO YPOBHS (00WUX OHMONO2USAX).

IlIpeomemnasa onmonocus (WU OHMONO2US NpeOMemog ) OIHCHIBAET peajbHbIe
MPEAMETHI, YUaCTBYIOIIME B KAaKOW-THOO JAesITeNIbHOCTH (Mpou3BoicTBe). Hanmpumep, 310 MoxkeT
OBITH OHTOJIOTHSI BCEX YacTel M KOMIIOHEHTOB CaMOJIETOB ompejaereHHoil mapku (Boeing) u
CBeZIeHMsI 00 MX MOCTaBUINKAX, XapaKTePUCTHKAX, CIOCOOE COeIMHEHUs APYT C APYTroM U T.II.
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OHnTosiornu i 00padOTKH TEKCTOB HA ecTecTBEHHOM si3bike. Jlekcmueckme
OHTOJIOTHH

Jlyis Toro 4TtoObl MPUMEHUTH OHTOJIOTUIO NIl aBTOMAaTHYecKoi 0OpabOTKH TEKCTOB, B
YaCTHOCTH, JUIS pEIIeHUs 33124 HHPOPMALIMOHHOTO MOKCKA, HEOOXOAUMO MOHATHIM OHTOJIOTUU
COTMOCTaBUTh HAOOP S3BIKOBBIX BBIPAXKEHHH (CIOB M CIOBOCOYETAHUI), KOTOPHIMU IOHSATHS
MOTYT BBIPa)KaThCsl B TEKCTE.

[Ipouenypa comocraBieHus: MOHITHI OHTOJIOTHI U SI3BIKOBBIX BBIPAKEHUN MOKET OBITh
OCYILIECTBIICHA Pa3IMYHBIMHU CIIOCOOAMHU.

Bo-niepBbix, OHTONOTHA MOXET OBITh cHeJaHa 3apaHee, IyTeM JIOTUYECKOM
KJaccu(uKaluy, a 3aTeM K €€ DJIEMEHTaM MOTYT ObITh MPUIHMCAHBI SI3BIKOBBIC €IUHHIBI. Tak,
nanpumep, Jyr Jlemat (Doug Lenat), pykoBoauTenb H3BECTHOTO NpOeKTa B 00JIacTU
npezncrasieHus 3HaHuii Cyc, B pamMKax KOTOPOTO Ipeanojaraioch (opMaan3oBaTh 3HAHUS
3JIpaBOrO CMBICIIA (COMMON SeNnse) U UCIOJIb30BaTh UX, B YaCTHOCTH, I 00paOOTKHU TEKCTOB Ha
€CTECTBEHHOM SI3BIKE, CUMTAET, YTO y4YeT 3HAYCHUH CJIIOB MOXKET TOJbKO 3amyTarh ("words are
often red herrings"), 4TO 3HAYEHHWS CJIOB MACIAT MHP HEOJHO3HAYHO, a JIMHUHM JICJICHUS
IPOUCXOJIAT U3 CAMBIX PA3IMYHBIX IPUYHH: UCTOPUUYECKHX, (PU3HUOTOTHYECKHX H T.II.

[Ipennaraercst co3iaBaTh OHTOJIOTHIO MTyTEM JIOTHYECKOTO aHaiu3a, "cBepxy-BHU3". [Ipu
TOM HMMEHA BBOJUMBIX MOHATHH (JKeJIaTelbHO) AOKHBI OTpakaTb T€ IMPU3HAKHU, KOTOpPbIE
3aJI0’)KEHBl B OCHOBY JlelieHHs. B pesynbrare moiydaioTcs HMMEHa MOHSITHH TOCTaTOYHO
rPOMO3/IKME, HEECTECTBEHHbIE, C HUMHU TPYJHO OIEpPUPOBaTh Kak pa3zpaboTyuMKaMm, TaK U
BO3MOJXKHBIM TOJIH30BATEISIM.

Hpyrasg mpobiiemMa Takoro MHOAXOJa: MPHUIMCHIBAs S3bIKOBBIE BBIPAKEHMS JIOIMYECKU
000OCHOBaHHON CHCTeME€ TMOHATHH, MBI I[OJy4aeM, 4YTO OJHO U TO K€ CJIOBO MOXKET
COOTBETCTBOBAaTh CJIMIIKOM OOJBIIOMY KOJMYECTBY TakuX '"NpaBUIbHBIX" TOHITHUH B
3aBHCHUMOCTH OT KOHTEKCTa, a 3HAYUT, BO3HHMKACT W3IUIIHIS MHOTO3HAYHOCThH JIEKCHUECKOMN
€IUHUIIBI.

Kpome Toro, torma kak HEOONBIINE OHTOJOTUU MOTYT OBITh MOCTPOEHBI METOJOM
CBEpXYy-BHM3, pa3paboTKa MOAPOOHBIX OHTOJIOTUH [UIsl pealbHBIX NPUIOKEHUN - 3a7ada
HeTpuBHaNbHas. boiee TOro, BO MHOTMX NPEIMETHBIX OONACTSIX 3HAHUE, HYXHOE s
pacipoCTpaHEHUsI M WHTETpaliH, COJEPKUTCS B OCHOBHOM B TeKcTax. M3-3a BHYTpPEHHHX
CBOMCTB 4€JIOBEYECKOIO S3bIKa HEMPOCTOM 3a/1auell ABISAETCS CBA3aTh 3HAHUS, COAEpKAIINUECS B
TEKCTax, C OHTOJIOTHUSAMH, Jake eciau Obl Obla MOCTpOeHa MoAPOOHAas OHTOJIOTHS IMPEeIMETHON
o0nacTH.

HeKoTOophIe HCCIIeIOBATENH], TaAKHe KaK U3BECTHEIH OpuTaHcKuii muHreuct Mopuk Bukc,
CUMTAIOT, YTO "HECMOTpPSI HAa TO, YTO BCE ABTOPHI CTATE€d MO OHTOJIOTHMSAM IMOJYEPKUBAIOT, YTO
MOHSTUS SABJISIFOTCS KHUPIUYUKAMH JIFOOOW OHTOJIOTMHM, MBI MAaHUIYJIHUPYEM TOHITHSIMU
IIOCPEACTBOM CJI0B. BO BCeX OHTOJIOTHSX, KOTOPBIE U3BECTHBI, CJIOBA MCIOJIB3YIOTCS I TOTO,
YTOOBI MPEACTABIATh MOHATUA. Clle0BaTeNbHO, TO MHOXKECTBO SBIIEHUH B MUpPE, KOTOPbIE HE
BepOaIn30BaHbl, HE MOTYT OBITh CMOJENHUPOBAHBI. MBI MOKEM OIHKCaTh 3TO SBIEHUE Kak
Onronoruyeckyto runoresy Cenupa-Yopda, TO €CTh TO, YTO HE OIMMUCHIBACTCS CIOBAMH, HE
MOYET OBITh OTPaXXEHO B OHTOJIOTHU:".

Bropoe HampaBieHue, KOTOpoe OOBIYHO 0O0CyXJaercsi, - JTO YCTaHOBJIEHHE
COOTBETCTBUI MEXIy HepapXUUeCKHUMHU JIEKCUUYeCKUMU pecypcamu Turna WordNet u HeKOTOpoi
ontosorueir. WordNet-pecypchl ONMHMCHIBAIOT JIEKCUYECKHE OTHOIICHUS MEXAY 3HAYCHHUSIMHU
CJIOB, IPEACTABICHHBIE B BUJIE OTIEIbHBIX E€IMHULl B HEPAPXUUECKON CETH - CUHCEMmOE.
OTHoOLIEHUS! MEXIYy JEKCMYECKMMH €IMHHUIIAMHM B 3HAYMTENIbHON Mepe OTpa)kalOT OTHOILEHUS
00BEKTOB BHEIIIHEr0 MHpPa, OITOMY TaKHE€ PECypChl YAaCTO PacCMAaTPHUBAIOTCA KaK OCOOBIN BHI
OHTOJIOTHH - JleKcuueckue WINA JUHLBUCIUYECKUE OHMOTIO2UU.

['maBHOM XapaKTepUCTUKOW JMHTBUCTUYECKUX OHTOJIOTMM SIBISIETCS TO, 4YTO OHH
npuBsi3aHbl K 3HaueHUsM ("are bound to the semantics") sI3bIKOBBIX BBIpaKEHHH (CII0B, UMEHHBIX
rpynn u T.0.). JIMHTBUCTHUYECKHE OHTOJOTHUH OXBAaTHIBAIOT OOJBIIMHCTBO CIJIOB S3bIKA U
OJIHOBPEMEHHO HMMEIOT OHTOJOTHYECKYIO CTPYKTYPY, MPOSBISIONIYIOCS B OTHOLIEHHUSX MEXKIY

21



NOHATUSIMH. [10ATOMY JTMHTBUCTUYECKHE OHTOJIOTUH MOTYT paccMaTpUBAaThCS KaK OCOOBIH BHI
JICKCUYECKOW 0a3bl JAaHHBIX M OCOOBIN THUT OHTOJIOTHH.

JIMHTBUCTUYECKHE OHTOJIOTMHM OTJIMYAIOTCA OT (OPMaJbHBIX OHTOJOTMM IO CTENeHU
dopmanuzanuu. IlosToMy mpeamonaraercs, 4YTO pa3pabOTUYMKU TaKOro poJia PECypcoB
pa3palaThIBalOT HEPAPXUIO JEKCUUECKIX 3HAUYECHUI €CTeCTBEHHOTO SI3bIKa, a JUIst 00Jiee CTPOroro
ONMHUCAaHMs 3HAHUH O MHpPEe HEOOXOAMMO COIOCTaBHTb TaKUE PECYpChl € KaKUMHU-ITHOO
¢dbopManbHBIMU OHTOJIOTHSIMH.

Tak, comepxaHMEeM OJHOTO M3 MPOEKTOB SIBIISCTCS YCTAHOBJICHWE OTHOLICHUNA MEXKIY
WordNet u EuroWordNet, ¢ ogHoii ctoponsl, 1 hopmanbhoit onronorueii SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. [TpoekT cOCTOMT B TOM, YTOOBI YCTAHOBUTH COOTBETCTBUE
Mexay cuacetaMu WordNet v TOHATHSAMH OHTOJIOTHH, ITPH KOTOPOM Kak/blii cuHceTr WordNet
1100 HAmpSMYIO COMOCTABIAETCS C IMOHSITHEM OHTOJOTHHM, JUOO SIBISETCS TUIIOHUMOM JUIS
HEKOTOPOTO MOHATHS WU SK3EMIUISIPOM (JIEMEHTOM) MOHSATHUSL OHTOJIOTHH.

VYuactHuku apyroro mnpoekta - OntoWordNet - cuuraror, 4T0 HEIOCTATOYHO MPOBECTH
dopmanbHylo ckieiiky pecypca tuna WordNet u ¢opMmManbHONH OHTOJIOTHU: HeoOXoauma
3HAYUTEIbHAS PECTPYKTYPH3ALUs HCXOJHOTO JIEKCHYECKOTO pecypca. AHaimormyHas paborta
npoBoauTcs U B mpoekte Cyc.

Tpernii myTh - TONBITATBCS pPa3pabOTaTh E€AWHBIA pPECypc, B KOTOPOM ObUIA ObI
cOamaHCUpoOBaHbl O00€ YACTH: CHUCTEMa MOHATHI W cHUCTeMa JEKCUYECKUX 3HAYeHHH, - 4TO
3aKIJII0YAeTCs B Pa3yMHOM pa3ielieHHH JTHX E€IWHUI] B CO3[aBA€MOM PECypce W aKKypaTHOM
ONMHMCAaHUM WX B3auMocBsa3eil. [lombITka Takoro mMojaxoja pealu3yercss B OHTOJIOTHUAX
MikroKosmos u OntoSem.

ITocTaHoBKa 3a1a4M K NPaKTH4YeCKOii padoTe 4

1. U3yuutsb npeanaraeMplii TEOpeTUYECKUI MaTepHUall.

2. [TocTpouTh BPEMEHHYIO U CETEBYIO IMAarpaMMBbl JiIsl BHIOPAaHHOT'O IPOEKTA.

3. [loctpouts quarpammy pacnpeziesneHuss yYaCTHUKOB I'PYIIIIbI 10 3TAIaM.

2. IlocTpouTh CEMAaHTHYECKYHD MOJEIb INPEIACTABICHUS [JaHHBIX, INPEACTaBUTH H
000CHOBATh Pe3yIbTAaThl MOJECIUPOBAHMSL.

3. IlocTpouTsb OTYET, BKIIIOYAIOIIMM MOZEb JAaHHBIX U ee onucanue. [IpencraBute otuer
0 NMPaKTUYECKON padoTe /ISl 3allUTHI.

BapuaHThl HHAUBUAYAJNBHBIX 3aJaHUN

B cootBercTBUM C yKa3zaHHOW INpeAMETHON 001acThi0 M KjaccoM pa3padaTbiBaeMOM
UH(POPMALIMOHHOM CHUCTEMBI NOCTPOUTh CEMAHTUYECKYIO MOJENb IPEICTaBICHUS JaHHbIX,
npeacCTaBuThb U 000CcHOBAThH PE3YIBbTATEI MOJACINPOBAHMA.

Tabnuna 4.4 — lunuBuayanbHble 3aJaHUS

No [TpenmeTHas o6nacTh Kimacc UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusiTre SCM

5 Toprosoe npeanpusitue B2C

6 [Toprai B2B

7 CrpouTtenpHoe NpeAnpusTHe HNC yuera

8 Bricuiee yueGHOE 3aBejieHUE N C ynpaBieHus
9 WndpactpykTypa npeanpusTus CIIIIP

10 | AnnmapatHas HHQPACTPYKTYpa NPEAIPUSTHS DKcIepTHas CUCTeMa
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Conep:kaHnue oTyera

Ilo BbIONIHEHHOUW paboTe cocTaBisercd OTY4eT. OTUET BBINIOJIHAETCA B AJIEKTPOHHOM
Buze. I1o BeIOIHEHHOMY OTYETY MPOBOAMUTCS 3alllUTa IPAKTUYECKON pabOTHI.

OTuer NO NPAKTHUYECKOH padoTe MOJDKEH COCTOATh U3 CHENYHIOIIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4acTh: KpaTKOE OIMCaHuE IieJeil mpoekra. BBoxHas yacTh oTdera JOJDKHA
BKJIIOUaTh IIYHKTBI:  YCJIIOBUE€ 3aJaud; IOPAJOK BBINOJIHEHUS; IPOrpPaMMHO-aNapaTHbIE
CpPEZCTBA, MCII0JIb3yEMbIE NIPH BBIIIOJIHEHUU PaOOTHI.

- OCHOBHAsI YaCTh: OIIMCAHUE CEMAaHTUYECKOW MOJIEH NPEACTABIEHUS JAHHBIX

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK UCIOJIb30BaHHON JIUTEPATYPHI.

3amura oTYeTa Mo NPaKTHYECKONW padoTe 3aKIII0YaeTCs B MPEAbABICHUN IPENoJaBaTesto
MOJYYCHHBIX PE3yJbTaTOB B BUjE (ailiia M IEMOHCTPAIMH MOJYyYCHHBIX HABBIKOB IPH OTBETAX
Ha BOIIPOCHI NPENOAaBATENS.

KOHTpOJ’IbeIe BOIIPOCHI

1. VmpaBneHue ka4eCTBOM ITPOrPAMMHOTO MPOIYKTA.

. [Iponiecc mnanupoBanus coznanus [10.

. KonTponbHble OTMETKH 3TanoB padoT.

. JlmarpamMmbl IPOIIECCOB U BPEMEHHBIE TUarPaMMBbI.

. BpeMGHHI)IG N CCTCBLIC JUArpaMMBI.

. Pacnipenienenne nucnonHuTenel mo sranam

. Trmel PUCKOB, KOTOPBLIC MOI'YT OKa3aThb BJIMAHNC Ha I[aHHBIfl ITPOCKT
. Cxema mporiecca ynpapieHUs] pUCKaMH

. Pe3ynbTarsl ananu3a puckos

O 0 I ON DN wWwho

IIpakTnyeckas padora 5. UndpacTpykTypa NpoeKTHPOBAHUSI HHHOBAIIMOHHBIX
WHKEHEPHBIX peleHn i

Henp paGorsl: M3yueHue crpaTernu NPOEKTHUPOBAHUS WHHOBAILMOHHBIX HWHYKEHEPHBIX
pemienuii. [TomyueHue HaBBIKOB 11O MPUMEHEHUIO HHPPACTPYKTYPBI Pa3pabOTKH MPOEKTA.

IIpakTuyeckas  paboTra  HampaBlieHa  Ha  O3HAKOMJIEHME C  OCHOBHBIMHU
MH(QPACTPYKTYPHBIMU PELICHUSIMH, TOTYYEHHE HABBIKOB IO NMPUMEHEHHIO0 MH(PACTPYKTYpPHBIX
pELICHUH TIPU IOCTPOCHUH MOJENH IPOEKTA..

TpeboBaHust K pe3ynbTaTaM BBIMOJIHEHUS IPAKTUYECKON padOTHI:

ITocTpouTh MOAENB MPOEKTA, BKIKOYAIOLLYIO:

- UH(PpacCTpyKTypHOE pelIeHNEe HHKXEHEPHOTO MTPOEKTa;

- OIpeJieNIeHUe cocTaBa HHPPACTPYKTYPbI IPOESKTUPOBAHMS HHKEHEPHOTO PEILICHMS;

- pa3paboTKy cTpaTerny BHEAPEHUS HHPPACTPYKTYPHBIX PELICHUH.

OcHoBBI TECOPUH

PepakTopsbl oHTOJIOT M

[Ipu co3maHuu OHTONOTHH (KaK W MPH MPOSKTUPOBAHUU MPOrPAaMMHOTO OOECTIeUeHUs
WIM HAIMCAHWW DJICKTPOHHOTO JOKYMEHTA) IIeJIeCOO0pa3HO IOJIb30BATHCS ITOAXOISIIAMHI
WHCTpyMEHTaMH. byjeM Ha3bIBaTh HMHCTPYMEHTAIBHBIE NPOSPAMMHbIE CPeOCmed, CO3TaHHbIS
CICIUAIGHO JUTSI TIPOSKTUPOBAHMS, PEIAKTUPOBAHUS W aHalIW3a OHTOJOTHH, pPeIaKTOpaMu
OHTOJIOTHH.

OcHoBHas @yHKyus TOOOTO pPEAAKTOpa OHTOJIOTHI COCTOMT B TOJUICP)KKE Mpoliecca
Gopmanuzayuu 3nanuli ¥ MPEACTABICHUN OHTOJIOTUU Kak cneyuguxayuy (TOYHOTO W TOJTHOTO
OTIUCAHUA).

B GosbIIMHCTBE CBOEM COBPEMEHHBIE PEAKTOPHI OHTOJIOTHIA MPEAOCTABISIFOT CpecTBa "
kooupoganus " (B cMbicie "omucaHus") popMaabrHON MOJIETTH B TOM WJIM MHOM Bujie. HekoTopsie
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JAIOT JOTOJHUTEIbHBIE BO3MOXHOCTH [0 AQHAJIU3Y OHTOJIOTHUH, HCHOJB3YIOT MEXaHU3M
JIOTUYECKOI0 BBIBOJIA.

B »ar0if wactu Oynytr ommcaHbl HauOoliee OOIIME XapaKTEPUCTUKH PEAAKTOPOB U
MPOBEJICH MX CPaBHUTEIBHBIN ananuz. [lonpoOHO paccMarpuBaeTcs pegakTop Protege.

[TonnepxuBaeMble pegakTopoM hopmanu3Mbl U popMaThl NpeCTaBICHUS

[lon gpopmanuzmom nonumaercss TeOpeTUUECKUN Oasmc, Jexamuil B OCHOBE crocola
MPEJICTaBICHNUs] OHTOJOTrHYecKuX 3HaHui. [Ipumepamu popmanu3mMoOB MOTYT CIY>KUThH JIOTHKA
npeaukatoB (First Order Logic - FOL), deckpunmuenas noeuxa, ¢peiimosvie mooenu (Frames),
KOHIeNnTyalabHble rpadsl u T.. Dopmanusm, KUCIOJIB3YEMbIH PEeIaKTOPOM, MOXKET HE TOJbKO
CYUIECTBEHHO BJIMATH HAa BHYTPEHHHME CTPYKTYpbl [aHHBIX, HO M ONpeAensaTh (opmat
MPEJICTABICHUSI UJTH JIaXKe MOJIb30BaTeNIbCKUI HHTEpdeEiic.

@opmam TIPEICTABICHUS OHTOJOTMH 3aJaeT BHJ XpaHCHHS M CIOCO0 mepenadu
oHtonoruueckux onucanuii. Ilog dopmaramMu mnoapasymeBaroTCs SI3bIKM  MPEACTABICHUS
ouronoruii: RDF, OWL, KIF, SCL.

Taxum oOpa3om, HekoTopas popmanbHas Mojens mpeacranisercs B hopmanuzme FOL u
MOYXeET OBITh BBIpaXKeHa cpencTBaMu si3bika KIF.

Penakropsl oHTONOTHI OOBIYHO MOAJIEPKUBAIOT PA0OTY ¢ HECKOJIBKUMH (hopMamu3MaMu
U (hopMaTamu TpeaCTaBICHUS, HO YaCTO TOJBKO OAWH (popmanm3m siBisiercst "poaubiM" (native)
JUTSL TAaHHOTO PEeIaKTopa.

@OYHKIMOHAIBHOCTh PEJAKTOPa OHTOJIOTUI

Baxxnoil xapakTepucTHKO# siBisieTcs (PyHKIHMOHAIBHOCTh PEAAKTOpa, T.€. MHOXECTBO
CLICHapUEB €r0 UCMOIb30BaHUS.

bazoBblit HaOop pyHKLIMK 0OecrieunBaeT:

paboTty ¢ oHUM UK 00JIee TPOSKTaAMH:

COXpaHEHHUE PoeKTa B Hy)KHOM (popmanusme u popmate (3KCIOPT);

OTKPBITHE NIPOEKTA;

UMITIOPT U3 BHENIHETo popmara;

pEeIaKTUPOBAaHUE METAJaHHBIX MPOEKTa (B LIMPOKOM CMBICIE: OT HACTpoilku (opm
pEeNaKTHUPOBAHUS U MPEACTABICHUS TaHHBIX J0 MOJACPKKUA BEPCHI MPOEKTA);

penaktupoBanue oHTojiorun. Habop BO3MOXHBIX JEHUCTBUH OOBIYHO BKIIOUYAET
CO3J]aHUE, PEAAKTUPOBAHUE, yIAJICHUE MOHATUM, OTHOIICHHUH, aKCUOM U MPOYUX CTPYKTYPHBIX
AJIEMEHTOB OHTOJIOTUH, PEJAKTUPOBAHNE TAKCOHOMUHU.

K nononHHATENBHBIM BO3MOXKHOCTSAM PEJAKTOPOB OTHOCST MOMJEPXKKY SI3bIKAa 3aIpOCOB
(17151 TOMCKa HETPUBUANIBHBIX YTBEPKACHUI), aHAIN3 LIEJIOCTHOCTH, UCTIOIb30BaHUE MEXaHU3Ma
JIOTUYECKOT0 BBIBOJA, MOAJAEP/KKY MHOIOIOJIB30BATEIBCKOIO PEXKUMA, MOAAEPIKKY yIaJIECHHOIO
noctyna yepe3 MHTepHerT.

CnoxHble HHCTPYMEHTAJIbHBIE CPEACTBA

OTu cpeacTBa HYXKHBI Ui TOro, 4YTOObI HE TOJBKO BBOJAUTh U PEAAKTUPOBATH
OHTOJIOTHYECKYIO0 MH(OpMAIINIO, HO U aHATM3UPOBAThH €€, BBIMOIHSS THIIMYHBIC ONEpallid HaJ
OHTOJIOTHSIMH, HallpUMeEp:

evipasnueanue (alignment) OHTOJNIOTHH - YCTAaHOBKA PA3JIMYHOTO BMJA COOTBETCTBHUI
MEXy JABYMS OHTOJIOTHSIMU JUISl TOTO, YTOOBI OHHM MOTJIM HCIIOJIb30BAaTh MH(OPMALUIO APYT
Apyra,

omoopasicenue (mapping) OAHOM OHTOJOTUH HA JAPYTYIO - HAXOXKJIECHUE CEMAaHTHYCCKUX
CBsI3eH MEX Iy NOJOOHBIMH 3JIEMEHTAMU Pa3HBIX OHTOJIOTU;

00veounenue (Mmerging) OHTOJIOTHH - oOIepanus, KOTopas 1O JABYM OHTOJIOTHSM
TeHEepPHUPYET TPEThI0, 00BEIUHSIONIYI0 HHPOPMALIUIO U3 MIEPBBIX JIBYX.

OCHOBHBIE PETAKTOPBI OHTOJIOTHI

Ontolingua

Kpome cobcTBEHHO pefjakTopa OHTOJIOTUM, 3Ta CUCTEMA COJIEPIKUT:

ceTreBoil komnoneHT Webster, mpeqHa3HauUEHHBIH U1 OTpe/IeTICHNs] KOHILIENTOB;
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cepBep, obecreunBarmuil AocTyn K oHrtojorusM Ontolingua mo mpotokxomry OKBC
(Open Knowledge Base Connectivity);

Chimaera - uHCTpyMeHTapuii JAJIs aHAIKM3a U OOBEJMHEHUS] OHTOJIOTHIA.

Protege

OT0 cBOOOIHO pacnpocTpaHsiemas Java-nporpamma, NnpejHa3HaueHHasl JUIsl IOCTPOEHUS
(cozmanusi, peIaKTUPOBAHUS U MPOCMOTPA) OHTOJIOTHHA TOW WM WHOW TPHKIATHOW 00JIaCTH.
OHa BKJIIOYAeT pelakTOp OHTOJIOTUH, O3BOJISIFOIMI IPOSKTUPOBATh OHTOJIOIMH, pa3BOpadnBas
UEPApPXUUECKYI0 CTPYKTYpY aOCTpPakTHBIX M KOHKPETHBIX KJIaccoB M CJIOTOB. Ha ocHoBe
chopMHpoBaHHOM OoHTONOrUK Protege no3BossieT reHeprupoBaTh (GOPMbI NOTYUESHUS 3HAHUHN IS
BBEJICHUS 3K3EMIUISIPOB KJIACCOB U IOJIKJIACCOB.

JIaHHBI MHCTPYMEHT MOAJEpXkKHUBaeT ucnoib3oBaHue s3bika OWL u  mosBomser
renepupoBate HTML-10KyMeHTBI, OTOOpaxkaromue CTpyKTypy oOHTosoruil. Ilockoibky oOH
UCIIONB3YET PperMOBYIO Modenv npedcmasnenus 3nanuti OKBC, 3T0 m03BOMISET ananTupoBaTh
€ro M JUIs pelakTUPOBAHMs MOJEJEH MpeaMeTHBIX oOnacteid, mpenacrasiennbix He B OWL, a B
apyrux ¢opmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS wu t.1.). ITompobuee 06
3TOM peJlakTope OyJeT pacCKa3aHo Jajee B 3TOH JIEKINH.

DOE

DOE (Differential Ontology Editor) - mnpocToii pemakTop, KOTOpPbIA MO3BOJISET
HOJIb30BATENI0 CO3/1aBaTh OHToJoruu. IIpouecc cneundukauym OHTOJOTMM COCTOUT U3 Tpex
JTaroB.

Ha nepBoM 3Tamne nosib30BaTeib CTPOUT TAKCOHOMMIO NMOHSTUN M OTHOLUCHWMH, SIBHBIM
00pa3oM ovepyuBas MO3UIUIO0 KKIOTO JIEMEHTa (MMOHATHUE) B ME€papXUU. 3aT€M IOJIb30BaTElb
yKa3bIBaeT, B UeM crenuduka MOHATHS OTHOCUTENIBHO ero "poiurens', U B 4eM 3TO MOHSITHE
0J00HO MJIM OTIMYHO OT ero "OpatheB". [lomp30BaTEeh MOKET TaKKe MPHUOABUTH CHHOHHMEBI U
SHIMKJIONEINYECKOE ONPEIETICHNE Ha HECKOJIbKUX SA3bIKAX ISl BCEX MOHATHM.

Ha BrOpoM »3Tane aBe TaKCOHOMHUM pacCMaTpUBAIOTCS C Pa3HBIX TOYEK 3PEHHUS.
[Tonp3oBarenb MOXKET pacIIUPUTh UX HOBBIMU OOBEKTaMM WJIM J00ABUTh OTPAHUYEHHUS Ha
00JacTH OTHOILIEHUH.

Ha TpeTbeM 3Tamne OHTONOTHUs MOXKET OBITh NEepeBeieHa Ha SI3bIK MPe/ICTaBICHHs 3HAHUH.

OntoEdit

OntoEdit - umHCTpyMeHTalbHOE CPEACTBO, OOECIEYMBAIOILICEe MPOCMOTP, MPOBEPKY MU
MomuduKanuio oHTonorud. OHO TMOAIepKUBAeT s3bIKH TpencraBieHus oHronoruu OlIL wu
RDFS, a Taxxe BHyTpeHHUH s13bIK npencTaBiaenus 3Hannit OXML, ocaoBannsiit Ha XML. Kak u
Protege, 53T0 aBTOHOMHOEe Java-mpuiio)keHHWE, HO €ro KoJel 3aKkpbIThl. CBOOOIHO
pacnpoctpansiemas Bepcust OntoEdit Free orpannuena 50 xonuenramu, 50 otHomeHusMu u 50
IK3EMILISIPaMH.

OilEd

OIlEd - aBToHOMHBII Tpaduyeckuil peqakTop OHTOJOTHIA, pa3pabOTaHHBIA B paMKax
npoekta On-To-Knowledge. OH cB0OOIHO pacmpocTpaHsieTcst Mo OOIIEJOCTYIHONW JHIIEH3UN
GPL. UncTpyMeHT ucmonb3yeT uist npenctasieHus ontoioruid si3pik OlIL. B OilEd otcyTcrByer
NOAJEPIKKA IK3EMIUIIPOB KJIACCOB.

WebOnto

WebOnto npencrasnsier coboit Java-anmier u pa3paboTaH Uis MPOCMOTPA, CO3JaHUS U
pEeIaKTUPOBaHUS OHTOJOTUH. [l MOJenupoBaHHsS OHTOJNOTMM OH Hcmoiyb3yeT si3bik OCML
(Operational Conceptual Modeling Language). ITonbp3oBarenb MOXET CO3llaBaTh pa3jiHMYHbIC
CTPYKTYpBbI, B TOM YHCJIE€ KJIacChl CO MHOKECTBEHHBIM HaclieZjoBaHueM. IHCTpYMEHT UMeeT psij
MOJIE3HBIX OCOOEHHOCTEN: MPOCMOTP OTHOILEHHH, KJIACCOB M MPABMJI, BO3MOXHA COBMECTHas
paboTa HaJ| OHTOJIOTHEN HECKOJIBKHUX MOJIh30BaTENCH.

ODE, WebODE

ODE (Ontological Design Environment) B3auMoaeicTByeT ¢ IMOJb30BATEISIMA Ha
KOHIIETITYaJbHOM YpOBHE, OOecleunBaeT WX HAOOpoM TaOiuil AJs 3armoJHEHUs (KOHLENTOB,
aTprOyTOB, OTHOIICHHUIT) U ABTOMAaTHUYECKH TeHepUpyeT Ko Ha si3pikax LOOM, Ontolingua u F-
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Logic. JlaHHBI WHCTPYMEHT IMOJYYHJ CBOC pa3BUTHE B pemakrope oHtonoruii WebODE,
KOTOpbIN uHTETpUpyeT Bee cepBuchkl ODE B eanHyt0 apXuTeKTypy, COXpaHssi CBOM OHTOJIOTHH B
pensiuronHoi b/I.

ITocTaHoBKa 3a1a4M K NPaKTHYECKOii padoTe 5

1. M3yuutsb npeangaraeMplii TEOpETUYECKUI MaTepHrall.
2. [TocTpouTth MoJ1eNIb HHPPACTPYKTYPHI IPOEKTA.
3. Paspabortars HMH(QpAaCTpyKTypHOE peEIIeHHE Ui OpraHu3aluu  Ipolecca

IMPOCKTUPOBAHUA.

4. Onmcare CTpaTeruio BHEAPEHUS HHYPACTPYKTYPHBIX PEIICHHIA.
5. TloctpouTh OTUYET, BKIIOYAIOIIMA ONMUCAaHWE WHOPACTPYKTYPHBIX PEIICHUA U
o0ocHOBaHME 3TUX pemeHui. [IpeacTaBuTh OTUET 10 MPaKTHYECKON padOTe I 3alUTHI.

BapuaHThl HHAUBUAYAJIBbHBIX 3aIaHUN

B cooTBeTcTBHM € yKa3aHHOH NpeAMETHOW O00IacThI0 M KJIaccoM pa3padaThIBaeMOi
UH(POPMALIMOHHOM CUCTEMBbI ONpEeAEIUTbh HHPPACTPYKTYpYy A OpraHusaluu Ipolecca
NPOCKTHPOBAHUS CUCTEMBI, a TaKXKe pa3padoTaTh MHPPACTPYKTYPHOE PELICHUE IS CHCTEMBI.

O6ocHOBaTh BBIOOP TEXHOJIOTUN TPOSKTUPOBAHUS.

Tabnuna 5.6 — lnnuBuayanbHbIe 3a1aHUS

Ne | IlpenmerHast 061acTh Knacec UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusTe CRM

4 ToproBoe npeanpusitue SCM

5 ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CrpouTtenpHoe NpeArnpusTue HNC yuyera

8 Bericiiee yueOHOe 3aBesieHHE WC ynpasnenus
9 HHdpacTpyKkTypa NpeanpusiThs CIIIP

10 | AnmaparHas HHPPACTPYKTYpa MPEIIPHUSTHSI DKcnepTHas cucTeMa

Conep:xanue oTyera

[To BemMosHeHHON paboTe coctaBisieTcsi oTyeT. OTYET BBIMOJHAETCS B DJIEKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUYETY MTPOBOAMUTCS 3alUTa MPAKTUYECKON PabOTHI.
OTtyer Mo mpakTUYECKOW paboTe MOMKEH COCTOSATh W3 CIEAYIONINX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIH JIUCT;

- BBOJHAA 4YacCTb: KPATKOC OIIMCAHUC ueneﬁ IMPOCKTA. BBOI[HaH 4aCTb OTYCTA AOJKHA
BKJIFOYAaTb ITYHKTBI: YCJIOBHUE 3aaa4dd, TMOPAAOK BBINIOJHCHUA; IIPOrpaMMHO-alIlapaTHbIC

CpeacTBa, UCIOJIBb3YyCMbIC ITPU BLIITOJIHCHHUN pa6OTBI.

- OCHOBHasI 4acTh (OmHcaHue paboThl).
- 3aKJII0YCHHE (BBIBOJIBI);
- CITUCOK MCTIOJIh30BAHHOW JIUTEPATYPHI.

3aH_[I/ITa oT4ycTa 110 HpaKTH‘{CCKOﬁ pa60Te 3aKJIII0YACTCA B IIPCABABICHUHN MIPCIIOAaBATCIIO
IMMOJIYUYCHHBIX PE3YJIbTATOB B BUIC (1)3171.]'[3 U JEMOHCTpAlUU IMOJTYYCHHBIX HABBIKOB IIPpHW OTBETaX

Ha BOIIPOCHI ITPEIIoaaBaTeCIA.

KoHTpoJibHBIE BONIPOCHI

1. YnpasieHue puckamu Mpyu MPOSKTUPOBAHUU MPOTPAMMHOTO MPOIYKTA.

2. IIpouecc ynpaBieHNs pUCKaMHU.
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3. KoHTpoNbHBIE OTMETKH ATAIlOB padoT.

4. lnarpamMmbl POIIECCOB U BPEMEHHBIE TUArPAMMBI.

5. BpeMeHHbIE U CeTEBbIE JUarpaMMbl.

6. Pacnipenenenue ucnogHUTENEH 1O dTANIaM

7. TUnbl pUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHUE Ha TAHHBIA MTPOEKT
8. Cxema mnpoliecca yrpaBieHHs] pUCKaMu
9. Pe3ynbTarhl aHaJIN3a PUCKOB

IIpakTuyeckas padora 6. UHcTpyMeHTAaIbHOE 00ecniedeHHe OHTOJI0THYeCKOro
MO/JeJHPOBAHNSA HHPOPMALMOHHBIX CHCTEM

Heas pa6orsl: V3ydeHne MHCTPYMEHTAIBHOTO OOECIIEYEHUSI OHTOJIOTUYECKOTO
MOJIEIMPOBaHUsT MH(OPMALMOHHBIX cUcTeM. [loslyueHHe HaBBIKOB IO HMPUMEHEHMIO JaHHBIX
METOJOJIOTUH B IPOECKTUPOBAHUY MHHOBALIMOHHOT'O IIPOLYKTA.

IIpakTnyeckas paboTa HampaBieHa Ha O3HAKOMIIGHHE C HHCTPYMEHTAJIbHBIM
o0ecrieyeHneM OHTOJOTMYECKOT0 MOCTUPOBAaHUA WH(POPMALMOHHBIX CHUCTEM, IIOIy4YEeHHUE
HAaBBIKOB 10 IPUMEHEHUIO HHCTPYMEHTOB OHTOJIOIMYECKOT0 MOJEIUPOBAHMSL.

TpeboBaHust K pe3ynbTaTaM BbINOIHEHUS IPAKTUYECKON padOTHI:

ITocTpouTh OHTOJIOTMYECKYIO MOJIENIb CUCTEMBI, 000CHOBATh BBIOOP HMHCTPYMEHTAJIBHOI'O
o0ecrieyeHNs OHTOJIOTMYECKOI0 MOJIEIMPOBAHUS MHHOBALIMOHHOTO MTPOYKTa.

ITocTaHoBKa 3a1a4M K NPaKTHYECKOii padoTe 6

1. M3yuutsb npeanaraeMplii TEOpeTUYECKUI MaTepHUall.

2. Pa3paboTaTh OHTOJIOTHYECKYIO MOJIEIb CUCTEMBI.

3. O6ocHOBaTh  BBIOOD WHCTPYMEHTAJIBHOTO  OOECIEUEHUs]  OHTOJIOTHYECKOTO
MO/ICJINPOBAHUSI NHHOBALIMOHHOTO MTPOJIyKTa

4. Omnwmcarb HHCTPYMEHTAJIbHOE OOECIEUYEHHE OHTOJOTMYECKOTO MOJEITHUPOBAHUS
CHUCTEMBI

5. Ioctpouts oT4éT. [IpeacTaBUTh OTUET 1O MPAKTHYECKON PadOTE JUISI 3aLIUTHI.

BapuaHThl HHAUBUAYAIBHBIX 3aJaHUM

B cootBeTrcTBUMM ¢ yKa3aHHOW MNpeAMETHON O0OJACThI0O M KJIACCOM pa3padaThIBaeMOil
CUCTeMBl  pa3paboTaTh  OHTOJOTHYECKYIHD  MOJIeJb  CHUCTEMBI, OOOCHOBaTh  BBIOOP
HHCTPYMCHTAJIBHOT'O o0OecrieueHus OHTOJOIM4€CKOI'0 MOACIIUPOBAHUA WHHOBAIITMOHHOI'O
MPOJIYKTA.

Tabnua 6.6 — lnnuBuayanbHbIe 3a1aHUS

Ne | [IpenmerHas o0nacThb Knacc IC

1 Ckiag MRP

2 [Tpon3BOACTBEHHOE NPEIIPUSITHE ERP

3 ToproBoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Topran B2B

7 CrpoutenbHoe NpeanpusITHE NC yuera

8 Briciiee yuebHOe 3aBe/ieHHE WC ynpasnenus
9 HHdpacTpyKkTypa NpeanpusiThs CIIIP

10 | AnmaparHas HHQPACTPYKTYpa IPEANPHUSITHS OKCIepTHasi CUCTEMA

Conep:xanue oTyera

[To BemMosmHeHHOW paboTe coctaBisieTcss oTdeT. OTYET BBIMOIHSAETCS B AJIECKTPOHHOM
Buje. [1o BRIMOTHEHHOMY OTUETY MPOBOJUTCS 3aIIUTa MTPAKTUYECKON paObOTHI.
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OTtyer MmO mpakTUYECKOW paboTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX
3JICMCHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJHAsI 4YacCTh: KpaTKOE OMHUCaHUE Liejied mpoekta. BBoaHas yacTh oTYeTa JIOJKHA
BKJIFOYATh TYHKTHI:  YCJIOBHE 3aJa4yM; IOPSJIOK BBIMOJIHEHHUS; IPOrpaMMHO-arapaTHbIe
Cp€I[CTBa, I/ICHOJIB3yeMbIC HpI/I BBIITOJIHCHU N pa6OTBI.

- OCHOBHAs 4acTh (OmucaHue pabOTHI): OMHUCAHUE OHTOJOTHYECKONW MOJEIH CUCTEMBI,
000CHOBaHHE BBIOOpAa HWHCTPYMEHTAIBHOTO OOECIEYCHHSI OHTOJOTHYECKOTO MOJICTHPOBAHUS
WHHOBAIIMOHHOTO TIPOJIYKTA.

- 3aKJII0UYEHUE (BBIBOJIbI);

- CIIMCOK MCIOJIb30BAaHHOM JINTEPATYyPHI.

3ammTa oT4eTa Mo MPAKTUYECKON paboTe 3aKI0YaeTCs B MPEAbIBICHUH MIPENOIaBATEIII0
MOJIYYEHHBIX PE3yIbTaTOB B BUJE (haiiyla U JEMOHCTPALUH MOJTYyYEHHBIX HaBBIKOB IIPH OTBETAX
Ha BOIIPOCHI IIPETO/IaBaATEIIS.

IIpakTuyeckasi padora 7. Texnosoruu RDF m OWL

Heawb padortsl: M3yuenue rexnonoruiit RDF u OWL.

[IpakTrueckas paborta HampaBieHa Ha O3HaKomyieHHe ¢ TexHojorusmu RDF u OWL,
NOJTy4YeHHE HaBBIKOB 110 MpuMeHeHuto texnonoruit RDF 1 OWL npu pazpaboTtke mpoekTa.

TpeboBanus Kk pe3ynbTaTaM BIMOIHEHHS IPAKTUYECKON PabOTHI:

[TocTpouTh  OHTOJOTMYECKYIO  MOJAETh  NPEACTABICHUS  JaHHBIX,  HCIIONB3Ys
uHcTpyMeHTapuit Texnonoruit RDF u OWL.

IlocTanoBKa 3a1a4M K NPAaKTH4YeCKOii padoTte /

1. U3yunTh mpenjaraeMblii TeOpeTUYECKUIl MaTepHall.

2. Onmucats Texnonorun RDF u OWL.

3. [locTpouTh  OHTONOTMYECKYIO MOJENb NPEACTABICHHS JAaHHBIX, HCIOIB3YS
uHCTpyMeHTapui Texnomoruii RDF m OWL

4. Tloctpouth OTYET, BKIIOYAIOMIMA MOJAENs NpEJCTaBlIeHUs HaHHBIX. [IpencraBuTh
OTYET IO MPAKTUYECKOMN pabOTe sl 3alIUTHI.

BapuaHThl HHAUBUAYAIBHBIX 3aIaHUN

B cootBercTBUM C yKa3zaHHOW INpeAMETHON 001acThi0 M KjaccoM pa3pabaTbiBaeMOM
UHPOPMALIMOHHOM CHUCTEMbI IOCTPOUTh MOJAETb IPEACTABICHUS JIaHHBIX, HCIOIb3Ys
uHCTpyMeHTapuit Texunomorniit RDF u OWL.

Tabnuna 7.6 — lunuBuayanbHble 3aJaHUS

No [TpenmeTHas o6nacTh Kimacc UC

1 Ckian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npearnpusiTre SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrpouTtenpHoe NpeAnpUsTHe HNC yuera

8 Bricuiee yueGHOE 3aBejieHUE N C ynpaBieHus
9 WndpactpykTypa npeanpusTus CIIIIP

10 | AnnmapatHas HHQPACTPYKTYpa NPEAIPUSTHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

ITo BbImonHeHHON paboTe cocraBisgercs oTdyeT. OTYET BBINOJIHSAETCS B DJIEKTPOHHOM
Buje. [1o BEIMONHEHHOMY OTUETY MPOBOJUTCS 3allMTa IPAKTUYECKON pabOTHI.
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OTuer TO TPaKTUYECKOH paboTe MOKEH COCTOSATh M3 CIEAYIOUIMX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJIBHBIH JIUCT;

- BBOJIHAS YacCTh: KpPaTKOE OIKCAaHUE IeNiel mpoekTa. BBOMHAs yacTh OTYeTa JIOJDKHA
BKIIIOYATh IIYHKTBI:  YCIIOBHE 3aj[aud; TMOPSAJOK BBIMOJHEHUS; IPOrPAMMHO-AIIapaTHbIC
CPEJICTBA, HCIIOJIb3yEeMbIE TIPU BHITIOTHEHHH PAOOTHI.

- OCHOBHAs 4acTh (ONMHUCaHue pabOTHI).

- 3aKJIIOUYEHHE (BBIBOJbBI);

- CITUCOK MCIIOJIh30BAHHOW JIUTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKOH paboTe 3aKII0YaeTCs B MPEABIBICHUH TIPEIIOIaBATEITIO
MOJTYYCHHBIX PE3yJIbTAaTOB B BUjE (ailyia U IEMOHCTPAIMH MOJYYCHHBIX HaBBIKOB IPU OTBETAX
Ha BOIPOCHI MPEINO/1aBaTesl.

IIpakTuyeckasi padora 8. [IpumeHeHne OHTOJOTHYECKHX MO/IejIeid MHHOBAIIHOHHBIX
NMPOAYKTOB

Hear pabGorbl: M3ydyeHue crpaternii TPUMEHEHUS OHTOJOTHYECKHX MoJesei
NHHOBAIIMOHHBIX HpOIIYKTOB.

[IpakTnueckass paboTa  HampaBieHa Ha  W3Y4YEHHE  CTpaTerHii  NPUMEHEHMUS
OHTOJIOTHUYCCKUX MOIIGJIGI71 HMHHOBAIIMOHHBIX HpOILYKTOB 158 nonyquHe HABBIKOB I10 HpI/IMCHeHI/IIO
M3YYEHHBIX KeCOB IpU pa3padOTKe HHIAWBUYABHOTO MPOEKTA.

TpeboBaHust K pe3ynbTaTaM BbINOJIHEHUS IPAKTUYECKON padOTHI:

[Toctpouth Mozenb MPOEKTa, HCHOIB3YS HMHPOPMALMIO O TMPAKTUKE MPUMEHEHUs
OHTOJIOTHYECKNX MOJCIICH:

ITocTaHoBKa 3a1a4M K NPaKTHYECKOii padoTe 8

1. U3yuutsb npeanaraeMplii TEOpeTUYECKUI MaTepHUall.

2. Omnwucatb MOAENb IPOEKTa, HCHOJIb3ys HHPOPMALUIO O MPAKTUKE NPUMEHEHUS
OHTOJIOTHYECKUX MOJCIICH.

3. IlocTpouTh OTYET, BKIIIOUYAIOUINI ONUCAHUE CTpAaTeruii MPUMEHEHHs] OHTOJIOTHMYECKUX
MojieJlel MHHOBAllMOHHBIX MpOAyKToB. [IpeacTtaBUTh OTUET MO MpakTUUYEeCKOW paboTe ist
3aIUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3agaHui

B cooTrBeTcTBHM € yKa3aHHOH mpeaMeTHONH 0ONacThl0 M KiaccoM pa3pabaTbiBaeMOM
MH(OPMALIMOHHON CHCTEMBI ITIOCTPOUTHh MOJIEb MPOEKTA, UCIOJIb3Ysl MHPOPMAIUIO O MPAKTUKE
IIPUMEHEHHUs OHTOJIOTMYECKUX MOJENIEH.

Tabnuma 5.6 — lHnuBuayanbHbIe 3a1aHUS

Ne | [IpenmerHas o0nacThb Knacc IC

1 Ckiag MRP

2 [Tpon3BOACTBEHHOE NPEAIPHUSITHE ERP

3 Toprosoe npeanpusTe CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 [Topran B2B

7 CrpoutenpHoe NpeanpusITHE NC yuera

8 Briciiee yuebHOe 3aBeieHHE WC ynpasnenus
9 HHdpacTpyKTypa NpeanpusiThs CIIIP

10 | AnmaparHas HHQPACTPYKTypa IPEANPHUSITHS OKCIepTHasi CUCTEMA
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Conep:kaHnue oTyera

Ilo BbIONIHEHHOUW paboTe cocTaBisercd OTY4eT. OTUET BBINIOJIHAETCA B AJIEKTPOHHOM
Buze. I1o BeIOJIHEHHOMY OTYETY MPOBOAUTCS 3alllUTa IPAKTUUECKONH PaOOTHI.

OTuer NO NPAKTHUYECKOH padoTe MOJDKEH COCTOATh U3 CHENYHIOIIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4acTh: KpaTKOE OIMCaHuE IieJeil mpoekra. BBoxHas yacTh oTdera JOJDKHA
BKJIIOUaTh IIYHKTBI:  YCJIIOBUE€ 3aJaud; IOPAJOK BBINOJIHEHUS; IPOrpPaMMHO-aNapaTHbIE
CpPEZCTBA, MCII0JIb3yEMbIE NIPH BBIIIOJIHEHUU PaOOTHI.

- OCHOBHAas 4acTh (omucaHue padoThl):.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK UCIOJIb30BaHHON JIUTEPATYPHI.

3amyra oTYeTa Mo NpPaKkTUYECKONH paboTe 3aKIIF04aeTcs B IPEIbsIBICHUHN IPENoJaBaTeNto
MOJYYCHHBIX PE3yJbTaTOB B BUjE (ailiia M IEMOHCTPAIMH MOJYyYCHHBIX HABBIKOB IPH OTBETAX
Ha BOIIPOCHI NPENOAaBATENS.

5. VYUEBHO-METOJUYECKOE 1 HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHbBI

5.1. [lepeyeHb OCHOBHOI1 U IONIOJHUTEIbHOI JUTEPATYPHI, HEOOXOAUMOI 115
OCBOCHHUSA TUCHHUILTNHEI

5.1.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPHI

bapeimesa A.B., bangun K.B., I'omos P.C., Ilepenepsiece .M. MuHoBanmu: YdueOHOE
nocobue / Ilox obmi. pen. m.3.H., mpod. A.B. bapeimeBoii. — 2-¢ uzn. — M.: M3marenbcko-
Toprosast kopnopanus «/lamkos u K », 2018.

5.1.2. Ilepe4eHb JONMOTHUTEIBLHOM JIUTEPATYPbI
WNunoBanonueiii MeHemxkMeHT : kype Jekuuid / FO.H. Kynakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.@enepaunu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

5.2. Ilepeyennb yueOHO-MeTOAUYECKOTO 00ecTiedeHHsI CAMOCTOSITEILHOI PadoThI
00y4aromuxcs Mo JUCIUNTIHHE

1. Meroanueckue ykazaHus IO BBIIOJHEHUIO MPAKTUYECKUX pabOT MO AUCLMILIUHE
«HKeHepHBbIE KEUCHI: OT MPAKTUYECKUX 3a7a4 K MHHOBALlMOHHBIM PELICHUAMY.

2. Meronuveckne pPEeKOMEHJAIUH ISl CTYACHTOB IO OPTaHU3AIlMH CaMOCTOSATENBHOM
paboTel Mo aucuuIMHe «VHXeHepHble KEeHChl: OT MPAaKTUYECKHX 3a]ad K MHHOBAIMOHHBIM
peLeHUsIM.

5.3. IlepeueHb pecypcoB HH(POPMALHOHHO-TEIeKOMMYHUKALIMOHHOM CeTH
HNHuTepHeT, HEO0XOAUMBIX 1JI1 OCBOCHHS AUCHHUILIHHBI

HNuTepHeT-pecypcenl:
. https://www.tks.ru/ - poccuiickuii TaMOKeHHBIN HH()OPMAITMOHHBIN TTOPTAJL.
. http://lwww.ved.gov.ru/ - moptan BHEITHEIKOHOMHYECKOM WH(POPMAIIHH.
JJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:
. http://biblioclub.ru/ - YauBepcurerckas oudmmoreka ONLINE.
. http://www.iprbookshop.ru/ - DnekTponHast GMOIHOTEUHAS CHCTEMA.
. https://elibrary.ru — nay4nas snekTpoHHast ONOIHOTEKA
Ipodeccnonanbubie 0a3bl JAHHBIX

6. http://www.customs.ru — opunmaneHbiil caiit GenepanbHOIl TAMOXKEHHOI CiTy:KOb1 PD

7. http://feconomy.gov.ru - odunuanbHE caliT MMUHHCTEPCTBA 3KOHOMHUYECKOTO
pa3BHUTHSL.

N -
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MYHHMIUNIAJbHOE YIIPaBJIeHHe
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1. O01ue moJ10KeHu s

CaMmocrosiTenbHasi pabota — T[ulaHupyemas ydeOHas, yueOHO-HCCIIeOBaTeNbCKasl,
HAYYHO-HMCCIIEIOBATENIbCKAs paboTa CTyIEHTOB, BHINOIHAEMAs BO BHEAYAUTOPHOE (AyJUTOPHOE)
BpeMs 10 33JaHUI0 M TpPU METOJWYECKOM PYKOBOJCTBE IIpernojaBaTenisi, HO 0e3 ero
HETOCPEACTBEHHOTO y4YacTHs (IPU YaCTUYHOM HEMOCPEICTBEHHOM YYaCTHH IPENoaBaTes,
OCTaBJISIOIIEM BEAYIIYIO POJIb 32 pabOTOil CTYACHTOB).

CamocrositenpHas pabota crynento (CPC) B BY3e sBisiercss BaXKHBIM BUIOM Y4eOHOM
U Hay4yHOM jedrenbHOCcTH cryAeHta. (CamocrositenibHas paboTa  CTYJIEHTOB  WUIrpaer
3HAYUTEIBHYIO POJIb B PEHTHHIOBOM TEXHOJIOTUU 00y4EHUSI.

K ocHOBHBIM BUAaM caMOCTOSATEIbHON PaOOTHI CTYACHTOB OTHOCSITCS:

— ¢opMupoBaHHE H YCBOGHHE COJCp)KaHHMS KOHCIICKTa JIeKIMH Ha 0ase
PEKOMEHJIOBAaHHOW  JIGKTOPOM  y4eOHOW  juTeparypbl, BKJIHOYass  HH(OpPMAalMOHHBIE
o0pa3oBaTesbHbIE PeCYPCHI (AIEKTPOHHBIC YUeOHUKH, 3JICKTPOHHBIE OMOINOTEKH U JIp.);

— HalMCcaHue JOKJIAJI0B;

— MOJITOTOBKA K CEMUHApaM, IPaKTHUYECKUM U JTa00paTOpHBIM paboTam, ux oopmiieHuE;

— COCTaBJICHUE AaHHOTHUPOBAHHOTO CIHMCKAa CTaTell U3 COOTBETCTBYIOIIMX >KYPHAJIOB IO
OTpacisiM 3HaHUH (MTeAArOTHYECKUX, TICUXOJIOTHYECKIX, METOIUIECKUX U JIP.);

— BBITNOJIHEHHE YUeOHO-HUCCIIEIOBATENIbCKUX PA0OT, MPOEKTHAS e TEIbHOCTD;

— TOJrOTOBKA MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PELICHUI0 MPOoOIeMHON
CUTYallUu;

— BBINIOJIHEHUE JIOMAIIHUX 3aJaHUil B BHJE PEHICHHUS OTICNIbHBIX 3afad, MPOBEICHUS
TUIIOBBIX PAacdeTOB, PAaCUYETHO-KOMIBIOTEPHBIX W WHIAMBHIYaJIbHBIX Pa0OT IO OTAEIbHBIM
paszenam coJiep>KaHus JUCIUILTUIH U T.1.;

— KOMIBIOTEPHBIA TEKYIUH CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAeMOCTH Ha 0asze
AIIEKTPOHHBIX 00YUYAIONINX U ATTECTYIONIUX TECTOB;

— BBITNIOJTHEHHE KYPCOBBIX paboT (MIPOEKTOB) B paMKaX AUCIHILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaIM(DUKAIIMOHHOM paboTHI U JIp.

Metoanka OopraHU3ali CaMOCTOSITENIFHONW pabOTHI CTYJIEHTOB 3aBHCHT OT CTPYKTYPHI,
XapakTepa U OCOOCHHOCTEHW HM3y4yaeMOW AMCUUIUIMHBI, 00bEMa YacoB Ha €€ H3ydeHHue, BUjaa
3aJaHAid 111 CAMOCTOSITEIbHOW Pa0OTBI CTY/AEHTOB, WHIMBHYaJbHBIX KA4eCTB CTYJCHTOB U
yCIIOBUH Y4eOHOM eATeThHOCTH.

[Ipomiecc opranmzanuu CaMOCTOSITENIHPHOM pabOTHl CTYJIEHTOB BKJIIOYAeT B ceOs
CJICAYIOLINE ATAIBI:

— TIOATOTOBHUTENBHBIA (OTpe/ieieHne IeNel, COCTaBIIEHHE IPOTPAMMBI, ITOATOTOBKA
METOAMYECKOTr0 00ecredeHus1, MOAr0TOBKAa 000PYA0BaHUS);

— OCHOBHOH (peanu3anus MporpaMMbl, UCIIOJIB30BaHUE MPUEMOB MOMCKa WH(pOpMaInH,
YCBOGHHSI, TepepadOTKH, TPUMEHEHHs, Nepeaadyd 3HaHWi, (UKCUPOBAHHE pE3yJIbTaTOB,
camMOOpraHu3alys rnpouecca paboThsl);

— 3aKIIIOYUTENBHBIN (OIIEHKAa 3HAYMMOCTH W aHAJIM3 Pe3yJbTaTOB, HX CHCTEMAaTH3aIlus,
omeHka A(G(EKTUBHOCTH TMPOTrpaMMbl M TPUEMOB pabOThI, BBIBOABI O HAMPABICHHSIX
ONTUMM3AINH TPYJA).
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2.10eab 1 32124 CAMOCTOSATEILHOMH PadOThHI

Benymas unenp opranusanuu u ocymectBienus CPC coBmamaer ¢ uenbio oOydeHus
CTyJeHTa — (POPMUPOBAHKE YHUBEPCATHHBIX KOMITCTCHITUH.

[Tpu opranuzanuu CPC BaXHBIM U HEOOXOJIMMBIM YCIOBHEM CTAHOBSTCS (POPMUPOBAHUE
YMEHHS CaMOCTOSITENIbHOW pa0oThl i NMPUOOPETCHUs 3HAHWM, HABBIKOB M BO3MOXKHOCTHU
OpraHu3any yueOHOM U HaydHOH NesTeNbHOCTH. L{enbio caMocToATenbHON paboThl CTYIEHTOB
SIBIIICTCSL OBJaJieHue (yHIAMEHTATbHBIMH 3HAHUSMHU, NPO(HECCUOHATBHBIMA YMEHUSMU U
HaBbIKAMHU  JICATEIBHOCTH MO MpOoGMI0, OMNBITOM TBOPYECKOHM, HCCIIEN0BATENbCKON
JESTSIIbHOCTH. CamocTtosiTenbHast ~ paboTa  CTYJCHTOB  CIIOCOOCTBYET  Pa3BUTHIO
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BaHHOCTH, TBOPUYECKOTO MOJX0a K PEIICHUIO
po0JieM yueOHOro U TpoeCCUOHATBLHOTO YPOBHSI.

3amauamu CPC sBisgroTcs:

— cucTeMaTH3alusi M 3aKpelyieHue IOJIYYEHHBIX TEOPETHUECKUX 3HAHUM U
MPAKTUYECKUX YMEHUN CTYJCHTOB;

— yrayOJieHHe U pacuIupeHre TEOPETUUECKUX 3HAHMUIA,

— (QopmupoBaHHE YMEHUH HCHOIB30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIIPABOYHYIO
JIOKYMEHTAITHIO U CTIICIIHATBHYIO JINTEPATYPY;

— pa3BHUTHE TO3HABATCILHBIX CIOCOOHOCTEH M aKTUBHOCTH CTYJCHTOB: TBOPYECKOU
WHUIMATHBBI, CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

— (opmupoBaHHE CaMOCTOSATEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHUIO,
CaMOCOBEPIIICHCTBOBAHUIO ¥ CAMOPEATTU3AIINY;

— pa3BHUTHE UCCIICIOBATCILCKUX YMEHUH;

— UCIOJIb30BaHWE MaTepuana, COOPaHHOTO M IMOJIyYEHHOTO B XOJAE CaMOCTOSTEIHHOU
paboTHI M JTAOOPATOPHBIX 3AHATHH.

3.TexHos10ru4ecKkas KapTa caMOCTOATEIbHOM padoThl CTYAEHTA
JL1sl CTy1eHTOB 04HOMH JOpMBbI 00y4YeHHUS:

Cpencrsa u OO6beM yacoB, B TOM YHCIIe
Konabt
TEXHOJIOTHH CPC | KonraktHast | Bcero
peanuzyeMblx | Bupg nestenbHOCTH
- OLICHKHU pabora c
KOMITETSHITHH, CTYJICHTOB
TperoaBaT
UHIUKaTOpa(oB)
eneM
2 cemecTp
YK-3 CamoctosarensHoe | CoOecenoBanue
(I/U:[-ly](.:g.; M3y4YECHUE 18 9 20
N/I-2yk-3; JUTEPATYPHI
NJI-3vk-3)
YK-3 [ToaroroBka k CobecenoBanue
(H}I-ly](.g.; MIPaKTHYECKUM 18 2 20
NN-2yks; 3aHATHSIM
N/1-3yk-3)
YK-3 IToaroroBka Jlokmang
(MO-1yk-3; JIoKJiazaa
18 2 20
NJI-2yk-3;
NJI-3vk-3)
Htoro 3a 2 cemectp 54 6 60
Hroro | 54 6 60

JUJ1s1 CTY1ICHTOB 04HO-3204HO# (pOpMBbI 00YUCHHUS:
‘ Kogpl Bun nesareabHOCTH ‘ CpeactBa u ’ O06BeM yacoB, B TOM YHCIIE ’
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peanu3yeMbIxX CTYJICHTOB TE€XHOJIOTUH CPC | KonraktHas | Bcero
KOMITETCHIIUH, OLICHKH pabora ¢
UHIUKaTOpa(oB) IpenoaaBar
eJieM
2 cemecTp
VK-3 CaMOCTOSITEIBHOE CobecenoBanue
(UO-1yk-3; M3y4YECHUE
N-2yk-3; JUTEPaTyPHhI >4 6 6
NJI-3vk-3)
VK-3 [ToaroroBska k CobecenoBanue
(I/II[-lyK-a,. ; MIPAKTUYECKUM 40,5 45 45
NJ1-2yk-3; 3aHATAAM
N/1-3yk-3)
VK-3 IToaroroska Hoxnan
(MO-1yxk-s; JIOKJIaj1a
VJT-2vica: 40,5 45 45
NJI-3vk-3)
Hroro 3a 2 cemecTp 86,4 9,6 96
Hroro | 86,4 9,6 96

4.H0pﬂ)10K BBLINOJIHEHHUS CAMOCTOATEIbHOM paﬁDTbl CTYACHTOM

4.1. Memoouueckue pekxomenoayuu no pabome ¢ y4eoHoll 1umepamypou

[Ipu pabote ¢ KHHroM HEOOXOAUMO MOAOOPATH JUTEPATYPY, HAYUUTHCS MPABWIBHO €€
YUTaTh, BECTH 3amucu. [ mogdopa nureparypsl B OUOIMOTEKE HCTIONB3YIOTCS aipaBUTHBINA U
CUCTEMATUYECKUM KaTaJlIOIH.

BaxHO MOMHUTH, YTO palMOHANbHBIE HABBIKKM PAa0OTHI C KHUTOW - 3TO BCErja OOJbIas
HSKOHOMHS BPEMEHH U CHUIL.

[IpaBunbHBI  TOA0OP YYEOHUKOB pEKOMEHAyETCs TMpernojaBaTelieM, YHTAIOIIUM
JeKUMOHHBIN Kypc. HeoOxomumas nureparypa MOXET ObITh TakKe yKa3aHa B METOAMYECKHX
pa3paboTKax Mo JaHHOMY Kypcy.

N3yuas matepuan no y4eOHUKY, CIE€AYET MEPEXOAUTh K CIIEAYIOIIEMY BOMPOCY TOJIBKO
nociie TPaBUIBHOTO YSACHEHHUS MpPEIbIIyIIero, OMHChIBas Ha OyMmare Bce BBIKIAIAKA U
BBIUMCJIEHHS] (B TOM YHUCIIE T€, KOTOpble B YUYEOHMKE OIYIIEHbl WM Ha JEKUUU JaHbl JUIS
CaMOCTOSITENIBHOTO BBIBOJIA).

[Tpu u3yueHuu 000 AUCHUTUIHHBI OOJBIIYIO U BXKHYIO POJIb UTPAET CaMOCTOSITeNbHAS
WMHAMBHUAyallbHas padoTa.

Ocoboe BHHMMaHuE cienyeT OoOpaTUTh Ha OIpeJleIeHHe OCHOBHBIX IOHATHHA Kypca.
CryzneHT A0KeH MOoApoOHO pa3duparh MPUMEPHI, KOTOPbIE MOSCHSAIOT TaKUE€ OMpPENEeTIeHUs, U
YMETh CTPOUTHh AaHAJIOTUYHBIE MPUMEPHI CcaMoOCTOsITeNbHO. HyXHO 100HMBAaTBHCS TOYHOTO
NpEJCTaBICHUsT O TOM, YTO H3ydaewb. [lone3HO cOCTaBisATH ONOpHbIE KOHCHEKTHI. [Ipu
M3YYCHUH MaTepuaia 1o y4eOHHKY TOJIe3HO B TeTpaau (Ha CIEHUATbHO OTBEJICHHBIX IOJSIX)
JOTIOJHATh KOHCIEKT JeKiuil. TaM ke cienyeT OTMe4aTh BOIPOCHI, BbIAEICHHBIE CTYIECHTOM
JUIS1 KOHCYJIBTALIMM C MPENOIaBaTEeNEM.

BbIBOIBI, MTONTy4YEHHBIE B pe3yJIbTaTe U3yUYEHUS, PEKOMEHIyeTCsS B KOHCIIEKTE BBIJEINATD,
4TOOBI OHU TIPH MEPEUUTHIBAHUH 3AMHCEH JTyUIlle 3alIOMUHAIUCH.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTYJEHTaM IOMOTaeT COCTaBJIEHHWE JHMCTa OMOPHBIX
CUTHAJIOB, COJEPIKAIIEr0 BaXKHEUIIMe U HanboJiee 4acTo ynorpediseMble GOpMyIIbl U MOHITHS.
Takoil TUCT moMoraer 3aroMHUTH (OPMYJIbI, OCHOBHBIE MOJIOKEHHUS JIEKIHH, a TaKKEe MOMKET
CIIY’>KUTb MOCTOSIHHBIM CIIPAaBOYHUKOM JIsI CTY/ICHTA.
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UYreHne Hay4dHOro TEKCTa SBJSETCS YacThiO NO3HABATENILHOW JesATeNbHOCTH. Ee menb —
U3BJICUEHHE U3 TeKCcTa HeoOxoauMoil nHdopmar. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
COOCTBEHHAs] BHYTPEHHSSI YCTaHOBKA IpPH OOpallleHMHM K MEeYaTHOMY CJIOBY (HalTH HY>KHbIE
CBCACHUA, YCBOUTH I/IH(l)OpMaLII/IIO IMMOJIHOCTBIO WJIM YaCTUYHO, KPUTHYCCKHU IMPOAHAIIMU3UPOBATH
MaTepHal U T.I.) BO MHOI'OM 3aBUCHUT 3((EKTUBHOCTb OCYLIECTBISIEMOrO JI€HCTBHUS.

Bh1ienstor uemuipe 0cHoéHbIE YCMAHOBKU 6 YMEHUU HAYYHO20 MEKCMA.

MH(GOPMaLMOHHO-TIOMCKOBBIN (337a4a — HaliTH, BBIIEIUTh UICKOMYIO HH(OPMALIHIO)

ycBauBaromiasi (yCHJusi 4YMTATENsd HANpaBl€Hbl HA TO, YTOOBI KAaK MOYKHO IIOJIHEE
OCO3HaTh W 3allOMHUTh KaK CaMM CBEJEHHUS H3J1aracéMble aBTOPOM, TaK M BCIO JIOTHKY €ro
paccyX1eHui)

AHAJIMTUKO-KPUTUYECKass (YUTATENIb CTPEMUTCS KPUTHUYECKHM OCMBICIUTh MaTepual,
IIPOAHAIM3UPOBAB €r0, OIPEAEIIUB CBOE OTHOLICHHUE K HEMY)

TBOpYECKas (CO34aeT y 4MTaTesss FOTOBHOCTh B TOM WJIM MHOM BMJIE€ — KaK OTIPaBHOM
NYHKT Ui CBOUX PacCyXICHHH, Kak 00pa3 JuIis JeHCTBUS MO aHAJIOTHH U T.II. — UCIOJIB30BATh
CYXJIEHUSI aBTOpa, XOJA €ro MbICIeH, pe3yibTaT HaOroAeHus, pa3pabOTaHHYIO METOJUKY,
JIOTIOJTHUTH WX, MIOJIBEPTHYTh HOBOM IIPOBEPKE).

Ocnosnbvle 6uobl CuCﬂ’l@MGmuS’MpOGClHHOIZ 3anucu npoyumarHozo.

AHHOTUpPOBaHHE — TMPEAEIbHO KpPAaTKOE CBSI3HOE OINMCAaHUE MPOCMOTPEHHOM WM
IPOYNUTAHHON KHUTH (CTAaTbHU), €€ COEPKaHMsl, MICTOYHUKOB, XapakTepa U Ha3HAYCHHUS;
[InanupoBanne — KpaTkas JIOTMYECKas OpraHM3alusl TEKCTa, pacKpbIBarOILas

COJIEp’KaHuE U CTPYKTYPY U3y4aeMOro MaTepuana,

Te3supoBaHue — JaKOHMYHOE BOCIPOM3BEJCHHE OCHOBHBIX YTBEP)KICHHMM aBTOpa 0€3
npuBJIeUeHHs (PaKTUYECKOro MaTepuaa;

[{utrpoBaHne — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBIACPIKEK, M3BJICUCHUN, HanboIee
CYILLIECTBEHHO OTPAXKAIOIIMX Ty WM HHYIO MBICIIb aBTOPA;

KoHcnekTtupoBanue — KpaTKoe€ U IIOCIIEIOBAaTEIbHOE M3JIOKEHHE  COLCPIKAHMS
IIPOYUTAHHOTO.

KoHcnekT — cinoxHbIN cr1oco0 M3JI0KEHUs COAEP KAHNUS KHUTHU MM CTAaThbU B JIOTHYECKON
nocienoBarenbHOCTH. KOHCIEKT akKyMynupyeT B cebe MpeablayIe BUbl 3aliCH, TT03BOJISIET
BCECTOPOHHE OXBAaTUTh COJAEPKAHNE KHUTH, CTaTbU. [I03TOMY yMEHHE COCTABIIATH IUIAH, TE3UCHI,
JIEJIaTh BBIMUCKYU U IPYTHe 3allMCH ONPEIENIAET U TEXHOJIOTUIO COCTABIIEHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cCOCMagIeHu0 KOHCNeKma.

1. BHuUMarenbHO NMpOYMTANTEe TEKCT. YTOYHUTE B CIIPABOYHOM JIUTEpaType HEMOHSATHbIE
cnosa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPAaBOYHBIE JaHHBIEC HA MOJIS KOHCIIEKTA.

2. BplenuTe riaBHOE, COCTaBbTE IUIAH.

3. Kpatko chopmynupyiite OCHOBHBIE MOJOXEHHS TEKCTa, OTMETHTE apTryMEHTAIIHIO
aBTOpa.

4. 3akoHCHEKTUpYHTe  Marepual, 4YeTKO  cieays  myHKkraM  IuiaHa.  Ilpu
KOHCIIEKTUPOBAHUU CTapalTECh BBIPA3UTh MBICIb CBOMMH CIIOBaMHU. 3allMCH CIEAYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuchbiBaiiTe uTathl. LIUTHPYS, yUUTHIBalTE TAKOHUYHOCTh, 3HAYMMOCTb
MBICIIH.

B Texcre KOHCHIEKTa KeNaTeabHO NPUBOJUTH HE TOJIBKO TE€3HCHBIE MOJIOXKEHUS, HO U UX
nokazarenbeTBa. [Ipu odopMieHHN KOHCIEKTa HEOOXOJUMO CTPEMHUTHCS K €MKOCTH Ka)J0ro
npeuioskeHusl. MBICIM  aBTopa KHUTH CIIEAyeT u3jaraTb KpaTko, 3a00TsACh O CTHIE U
BBIPA3UTEIbHOCTH HAMMCAHHOTO. YHCIIO AOMOIHUTENbHBIX JIEMEHTOB KOHCIIEKTA JI0JKHO OBITh
JOTMYECKH  OOOCHOBAHHBIM,  3alUCH  JOJDKHBI  paclpeneNiarTbcsi B ONpPENeTIeHHOU
MIOCJIEIOBATEIbHOCTH, OTBEYAIOLIEH JIOTUYECKON CTPYKType NMpou3BeAcHMs. (s yTouHeHus u
JIOTIOJTHEHUSI HE0OXO0AUMO OCTABJIATh MOJIS.

OBnazneHne HaBbIKAMU KOHCIIEKTHPOBAHHS TpeOyeT OT CTyAEHTa LIeJeyCTPEMIIEHHOCTH,
MOBCEHEBHOM caMOCTOATENbHOIN paboThI.
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4.2. Memoouueckue pekomernoayuu no N0O20MoBKe K NPAKMUYECKUM 3aAHAMUIM

Jus  Toro 4roObl MNPAKTUYECKHE 3aHATHS MPUHOCWIM MAaKCHUMAaJbHYIO IOJIB3Y,
HEO0OXOUMO ITOMHMTb, YTO YIPA)KHEHUE M PEIICHUE 337ad IPOBOAATCA IO BHIYMTAHHOMY Ha
JEKLMSIX MaTepuanty M CBSI3aHbl, KaK MPaBHIIO, C JETalbHBIM Pa300pOM OTIENIBHBIX BOIPOCOB
JEKUMOHHOro Kypca. Cienyer NOAYEpKHYTb, YTO TOJBKO IIOCIE YCBOECHMS JIEKLIHOHHOI'O
Marepuaia ¢ ONpPENIeNeHHOM TOYKHM 3peHus (a MMEHHO C TOM, ¢ KOTOpPOH OH M3jaraercs Ha
JEKIHSIX) OH OyJIeT 3aKperIsaThCcs Ha TaOOPaTOPHBIX 3aHATHAX KaK B pe3yjbTare 00CYKACHUS U
aHaju3a JIEKIMOHHOTO MaTepuaia, Tak U C MIOMOIIBIO PEelIeHUs IPOOJIEMHBIX CUTYyallui, 3a1au.
IIpu 3THX yCIIOBHSX CTYIEHT HE TOJBKO XOPOIIO YCBOUT MaTepuaj, HO U HAYYUTCS IIPUMEHSATh
€ro Ha IMpaKkTHKEe, a TaKKe IOJIYYUT JONOJHUTEIbHBIA CTUMYJ (M 3TO OYEHb BaXKHO) AJS
AKTUBHOU TPOPAOOTKH JICKIUH.

IIpu camocTOATENBHOM pEIIEHUH 3ajjad HY>KHO OOOCHOBBIBATh KaX/bIM 3Tal perieHus,
UCXOJs U3 TEOPETUUYECKUX IOJIOKEHUHN Kypca. ECiM CTyIeHT BUIUT HECKOJIBKO ITyTEH pelIeHus
npoOaeMsl (3a7auu), TO HY>)KHO CPaBHUTh UX U BBIOpaTh camblii panuoHanbHbIM. [lone3no no
Hauaja BBIUMCICHUI COCTaBUTh KpATKUH IUIaH pemeHust mpoOneMsl (3amauu). Pernenue
npoOJeMHBIX 33/a4 WIM IMPUMEPOB CIEAYeT M3JlaraTh MOApPOOHO, BHIYMCIEHUS pacroyaratbh B
CTPOrOM IIOPSAKE, OTHENAS BCIIOMOTATEIbHBIE BBIYMCICHUS OT OCHOBHBIX. Pemenus npu
HEO0XO0IMMOCTH HY’KHO CONPOBOXKJIaTh KOMMEHTAPHUSIMHU, CXEMAMHU, YePTeXKaMU U PUCYHKaMHU.

CnenyeT NOMHUTbH, YTO pELIEHUE KaXIAOW ydyeOHOW 3ahayd JOHKHO JOBOAMTHCS 10
OKOHYATEeJIbHOTO0 JIOTHYECKOTO0 OTBETa, KOTOPOro TpedyeT YCIIOBHE, M IO BO3MOXHOCTU C
BBIBOZOM. [lody4eHHBI OTBET CJenyeT MPOBEPUTH CHOCO0AMH, BBHITCKAIOIIMMHU U3 CYIECTBA
naHHoM 3ajmaun. [lome3Ho Takke (ecaM BO3MOXHO) pellaTb HECKOJbKHMH CIIOCOOaMHU U
CPaBHUTH IIOJYYEHHBIE pe3yJbTaThl. PermieHue 3agad JaHHOIO THIIA HYXKHO IPOAODKATh 10
npHroOpeTEHNs TBEP/IbIX HABBIKOB B UX PEILICHUH.

4.3. Memoouueckue pekomenoayuu no camonposepke sSHauuil

[locne n3yueHus: ONpPENEIEHHON TEMBI MO 3alKUCSIM B KOHCIIEKTE U y4eOHUKY, a TaKKe
pEIIEeHUs] TOCTAaTOYHOTIO KOJMYECTBA COOTBETCTBYIOUIMX 3aJau HA MPAKTUYECKUX 3aHATHAX U
CaMOCTOSITENIbHO CTYJEHTY PEKOMEHAYETCS IPOBECTH CaMOINPOBEPKY YCBOCHHBIX 3HAHUH,
OTBETHUB HAa KOHTPOJIBHBIE BOIIPOCHI 110 U3YYEHHOH TEME.

B cinyuyae He0OX0IMMOCTH HYKHO €I11€ pa3 BHUMATEIbHO pa300paThCsl B MaTepHualle.

WNHorga HETOCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOTO BOIIPOCA BBICHSETCS TOJIBKO IPU
M3Y4YEeHUHU JajbHeiero Mareprana. B 3ToM ciyyae Hajo BEpHYThCS Ha3all U OBTOPUTH IIIOXO
YCBOEHHBIN Marepuall. BaxHblli KpUTEpHUHl yCBOEHHUS TEOPETHMUYECKOIO MaTepuana — yMEHHE
OTBEYaTh Ha BOIIPOCHI JIJIsl cCOOECceI0BaHUSI.

BOl'lpOCbl JJIsl codeceI0BaHNSA

ba3oBblii ypoBeHb
Tema 1. KonnenrtyanbHble 1 ”HPOPMAIMOHHBIC MOJE/JIM HHHOBALIMOHHBIX NPOEKTOB
1. Mopaenu HHHOBAITMOHHBIX TIPOSKTOB
2. VIHHOBaIMOHHBIE TEXHOJOTUH YJEKTPOHHON KOMMEPIIHH
3.  ApxXuTeKTypa MHTEIUIEKTYaIbHBIX CEPBUCOB
Tema 2. OHTOI0rHYECKHE MO/Ie]IH HH(POPMALMOHHBIX CHCTEM
4. ®dopmanuzauus TpeOOBaHUI K HHHOBALIMOHHOMY MPOIYKTY
5. CpenctBa pa3pabOTKH HHHOBAIIMOHHBIX PEIICHUI
6. Texnomoruun oOpabOTKN 3HAHHUIA
7. OHTOJIOTMYECKHE MOJIETH MHHOBAIIMOHHBIX TPOIYKTOB
Tema 5. UHppacTpyKTypa NpPOeKTHPOBAHNS MHHOBAIMOHHBIX HHKEHEPHBIX peleHui
8. Hampasnenus pa3BuTHs HHHOBAIIMOHHBIX TEXHOJIOTUH
9. [IIpoekTHpoBaHWE HHHOBAITMOHHBIX WHKEHEPHBIX PEIICHHUI
10. CrangapTuzanus HHKEHEPHOTO MPOEKTa
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Tema 6. UHcTpyMeHTaAIbHOE 00ecnieYeHre OHTOJIOTMYeCKOro Mo/1eJIMPOBAHUS
HH(OPMAIMOHHBIX CHCTEM

11. Tlokazarenu oneHKH (P PEKTHBHOCTH HMHHOBAIIMOHHOTO PEIICHUS

12. MeTobl OIICHKH YKOHOMUYECKOTo 3 (heKTa BHEPECHUS MPOEKTa

13. UnctpymeHTanbHOe oOecrieueHne MOACIMPOBAHUS [TPOEKTA

14. PepakTop OHTOJIOTHIA

15. SI3BIKM OHTOJIOTUYECKOTO MOAEITUPOBAHUS

I[HoBbIlIEHHBIH YPOBEHD
Tema 1. KonuentyajabHble 1 HH(POPMALHOHHbIE MO/IeJIM HHHOBAIIMOHHBIX IPOEKTOB
1. KoHuenTtyansHOe MOAETUPOBAHNE NHHOBALIMOHHOTO MTPOIYKTa
2. HWudopmannoHHOE MOECTMPOBAHNE HHHOBAIIMOHHOTO MPOYKTa
3. OHronoruyeckoe MOJACINPOBAHNE HHHOBAIIMIOHHOTO MPOIYKTa
Tema 2. OHTONIOTHYeCKHE MOAeTH HHPOPMALMOHHBIX CHCTEM
4. TIpUHUHUIIBI OHTOJOTUYECKOTO MOJICTUPOBAHUS MHKEHEPHOTO ITPOEKTa
5. ApXUTEKTypa OHTOJOTMYECKOW MO/IEI MHHOBAIIMOHHOIO IPOAYKTa
6. TexHoyioruu OOJIBIIUX JTAHHBIX
7. Texnomoruu Data mining
Tema 5. UndpacTpyKTypa NpOeKTHPOBAHUS HHHOBALIMOHHBIX MH/KEHEPHBIX pelleHn i
8. ApPXUTEKTypa IpOTrpaMMHBIX KOMITJICKCOB JJIsi HH)KEHEPHOTO IIPOEKTa
9. CranaapTsl IPOEKTUPOBAHHUS TPOTPAMMHOT0 OOECTIeUeHUsI MH)KEHEPHOTO MTPOEKTa
10. Cranpaptsl pa3pabOTKU IPOTPaMMHOTO 00ECTIEYeHHUS MH)KEHEPHOTO MPOEKTa
11. Meronbl pa3pabOTKU HHHOBAIIMOHHOTO MPOIYKTa
12. TlpumeHeHHE HHCTPYMEHTOB pa3pabOTKH HHKEHEPHOTO MPOEKTa
Tema 6. UncTpyMeHTa/IbHOE 00ecriedeHHe OHTOJIOTHYeCKOro MO/1eJIMPOBAHUS
HH(OPMAIMOHHBIX CHCTEM
13. MoaenupoBaHue CTPYKTYpbl HHKEHEPHOTO MPOEKTa
14. OOGBEKTHO-OpPUEHTHUPOBAHHOE MOJIEIMPOBAHUE UHKEHEPHOTO PELICHUS
15. MHCTpYyMEHTHI MOAETMPOBAHUS MHKEHEPHOTO IPOEKTa

4.4. Memoouueckue pexomenoayuy no HANUCAHUIO HAYYHBIX MEKCMO8 (00K1A008, pehepamos,
acce, HAYYHLIX cmamel U m.o.)

Ilepen Tem, Kak HPUCTYNUTh K HANMCAHUIO HAYYHOTO TEKCTa, Ba)KHO pa3zolOparbc,
KaKoBa MCTHHHAS II€Th BAIlEr0 HAYYHOTO TEKCTa - 3TO MOMOXET BaM Pa3yMHO pPacIpeienTh
CBOMU CHJIBI U BpeMsl.

Bo-mepBrIX, cHayana HYXXHO OIPENENUTHCS C WIeeld HAyYHOTO TEKCTa, a I ATOTO
HEOOXOMMO HAay4YMThCS JMOO OTHOCHTBCS K pa3HbIM SBICHHSIM M (DakTaM HECKOJIbKO
KPUTHYECKH (CBOSA WAES — KaK MHAs TOYKA 3PEHUs), OO HAYYUTHCS YBIEKATHCS KAKUMH-TO
U3BECTHBIMH HJIEIMH, KOTOpBIE HYXKIAIOTCAd B JI0paboTKe (Maess — Kak ONTUMHCTHYECKas
NO3WIIMS W HAIMpPaBICHHOCTh HA JaJbHEHIIee COBEPIICHCTBOBAHHE YK€ HW3BECTHOro). Bo-
BTOPBIX, HAYYUTHCSl OPTaHU30BBIBATH CBOE BPEMS.

[Tucatp crnemyer SICHO W TOHATHO, CTapasCh OCHOBHBIC IOJIOKEHHS (OPMYITHPOBATH
YeTKO M HEJIBYCMBICICHHO (YTOOBI W camMOMy TMOHSATHO ObUIO), a TaKXKe CTPeMsCh
CTPYKTYPHUPOBATh CBOM TEKCT.

CuctemaTuzansi ¥ aHaIU3 H3YYEHHOW JUTEpaTypbl IO MpoOiieMe HCCIeI0BaHUA
TIO3BOJISIOT CTYJ/ICHTY HAIUCATh PadoTy.

Pabounii BapuaHT TekcTa JIOKJIaja MpeJoCTaBIsIeTCs PyKOBOAMTENIO Ha MpoBepky. Ha
OCHOBe pabouero BapuaHTa TEKCTa PYKOBOIWTEIh BMECT€ CO CTYICHTOM OOCYyKIaeT
BO3MOXHOCTH JOPaOOTKH TEKCTa, ero 0(opMIIEHHE.

Cmpykmypa ooknaoa:
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— Beegenne (He Oomee 3-4 crpanwmiy). Bo BBemeHHH HEOOXOAMMO OOOCHOBATH BBHIOOP
TEMBI, €€ aKTyaJIbHOCTh, OYEPTUTh OOJACTh MCCIEAOBaHUS, OOBEKT HCCICIOBAHUS, OCHOBHBIC
LeJH U 33J]a41 UCCIIETOBaAHMUSI.

— OcHOBHas 4acThb COCTOMT M3 2-3 pasnesioB. B HUX pacKkpbIBaeTcsi CyThb MCCIEAYEMOM
poOIeMbl, MPOBOAUTCS 0030p MUPOBOM JTUTEpATypbl U HCTOYHUKOB VMIHTEpHET MO mpeamery
UCCIIEIOBaHMs, B KOTOPOM JaeTcs XapaKTepUCTUKa CTENEHH pa3paboTaHHOCTU MPOOJieMbl U
aBTOpCKasi aHAINTUYECKash OLIEHKAa OCHOBHBIX TEOPETUYECKHX IOAXOJIOB K €€ PEIICHHIO.
W3noxkenne marepuaia He JIOJDKHO OrPAaHUYUBATHCS JIMIIb OINUCATENbHBIM MOAXOJIOM K
pacKpbeITHIO BBIOpaHHON TeMbl. OHO TakXke TOJDKHO COAEp)KaTh COOCTBEHHOE BHIICHHE
paccMaTrpuBaeMoi MpoOIeMbl U U3JI0KEHHE COOCTBEHHOM TOUKH 3pEHHUs Ha BO3MOXKHBIE MyTH
ee pereHus..

— 3akmouenue (1-2 ctpanuupl). B 3aKkitoueHuMM KpaTKo H3JIaratoTcsl JOCTUTHYTHIE IIpU
M3Y4YEHHUH MPOOJIEMBI 1IeJU, MIEPCIEKTUBbI PA3BUTHUS UCCIIETyEeMOro BOIpoca

— Cnucok HMCHoJb30BaHHOW JUTEpaTyphl (He MeHblie 10 MCTOYHUKOB), B al(haBUTHOM
nopsizike, OQGOPMJICHHBIH B COOTBETCTBHM C TIPUHATHIMH TpaBWIaMU. B crmcok
WCIIOJIb30BAHHOM  JIUTEpaTyphl PEKOMEHAYETCS BKJIKOYAaTh pPAaOOTHl OTCUYECTBEHHBIX H
3apyOeKHBIX aBTOPOB, B TOM YHUCJIE CTaThH, ONYOJIMKOBAaHHBIE B HAYYHBIX KypHAJIaX B TEUCHUE
MocNeAHNX 3-X JIET ¥ CCBUIKHM Ha pecypchbl cetu HTepHeT.

— Tlpunoxxenue (mpyu HEOOXOAUMOCTH).

Tpebosanus k ohopmaeruio:

— TEKCT C OJJHOH CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— xeryb mpudra 14;

— MEXCTpOYHOE paccTosHue 1,5;

— TOJsi: CBEepXYy 2,5 cM, cHU3Y — 2,5 cMm, ciieBa - 3 cMm, crpasa 1,5 cm;
— pedepar A0KEeH OBITh PECTABICH B COPOIIIOPOBAHHOM BHJIE.

Topsook 3awumul Ooxknada:

Ha 3amuty noxmnana orBoauTcs 5-7 MUHYT BPEMEHH, B X0JIe KOTOPOTO CTYACHT JOJKEH
1oka3aTtb CBOOOJHOE BIIAJICHHE MaTepUalioM IO 3asBiIeHHOW Teme. [lpm 3ammre nokiIaaa
MIPUBETCTBYETCS MCMOIb30BaHUE MYJIbTHMEINA-TIPE3CHTALINH.

JIoKnam OIEHWBAETCS IO CIEAYIONUM KPUTEpHUSIM: coOIfo/IeHrne TpeOOBaHUI K ero
0(OpPMIICHHIO; HEOOXOAUMOCTh M JIOCTATOYHOCTH JJISl PACKPBITHSI TEMbI MPUBEJICHHON B TEKCTE
JOKITaa WH(QOPMAINY; YMEHUE CTYJeHTa CBOOOJHO M3JIaraTh OCHOBHBIC HJICH, OTPAKCHHEBIC B
JOKJIaJie; CIIOCOOHOCTh CTYACHTA MOHATh CYTh 3a/laBa€MbIX MPEINOJIaBaTeIeM M COKYPCHUKAMU
BOTIPOCOB U C(HOPMYJIMPOBATH TOYHBIC OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHo» BBICTABIISETCS CTYJEHTY, €CIIA B JIOKJIAZIE CTYACHT MCUEPITBIBAIOIIE,
MOCIeA0BATENbHO, YETKO M JIOTHUECKHU CTPOMHO M3NIaraeT Marepuall; CBOOOTHO CHpaBIseTCs C
3aJjla4aMy, BOTIPOCAMH W JPYTHMH BHJIAMU TPUMEHEHUS 3HAHWH; WCIIONB3yeT IS HAIUCAHHS
JOKJIaJja COBPEMEHHBIE Hay4yHble MaTepHalbl, aHAIM3HPYET TOIYYEHHYI0 HH(POPMAIIHIO;
MIPOSIBIIIET CAMOCTOSTEILHOCTD TP HAITMCAHUH JIOKJIA 1A,

Oyenkxa «xopowio» BBICTABIACTCS CTYACHTY, €CIM KAaueCTBO BBHIMIOJHEHHS OKJIana
JIOCTaTOYHO BBICOKOE. CTY/IEHT TBEP/IO 3HAECT MaTepHall, TPaMOTHO M IO CYIIECTBY HM3JIaraeT ero,
HE JIONyCKasl CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA BOMPOCHI IO TEME JIOKIIA/Ia.

Oyenka «y0os1emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM MaTepuai JOKiIaga
U3JIAraeTcs YaCTUYHO, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, CTYIEHT IOIyCKaeT
HETOYHOCTH M OIMUOKY IPH 3alIUTe JOKIIAa/a, TaeT HeJJOCTATOYHO MPABMIIbHBIC (DOPMYIIHPOBKH,
HAOII0IAI0TCSL HAPYIICHUS JJOTHYECKON TOCIE0BATENHHOCTH B U3JI0KEHUH MaTepHana.
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Oyenka «Hey0081emMEOpUMenbHO» BBICTABISIETCS CTYACHTY, €CIIM OH HE TMOATOTOBUII
JOKJIaJ WM JOMYCTUJ CyIIecTBeHHbIe OmMUOKUA. CTyIEeHT HEYBEPEHHO H3JaraeT Marepual
JIOKJIa/ia, HE OTBEYACT HAa BOMPOCHI MPENogaBaTesl.

Onucanue wKanbl oyeHUBanuUs

MakcumanbHO BO3MOXKHBIA OaJlT 32 BECh TEKYIIMH KOHTPOJIb YCTAHABIMBACTCS PABHBIM
55. Tekyiee KOHTPOIBLHOE MEPONPUAITUE CUUTACTCS CIAHHBIM, €CJIM CTYIEHT MOJIYyYHII 3a HETrO
He MeHee 60% OT yCTaHOBJIEHHOTO JUISl 3TOTO0 KOHTPOJS MaKCHMaJIbHOTO Oasta. PeHTHHTOBBIN
0au1, BBICTABIISIEMBIN CTYACHTY 3a TEKyIllee KOHTPOJIbHOE MEPOIPUSATHE, CIAHHOE CTYICHTOM B
YCTaHOBJICHHBIC T'PA(GUKOM KOHTPOJIBHBIX MEPOIPHUSATHN CPOKH, OINPEACISICTCS CIICTyIOIUM
o0OpazoM:

YpoBeHb BBHITIOTHEHUS! KOHTPOJIBHOTO 3aaHns | PelTuHroBbIit 6amt (B % OT MakCHMaIbHOTO Oajuia
32 KOHTPOJIBHOE 3aJ]aHuE)
OTinyHbIi 100
Xoporui 80
VY 1OBICTBOPUTEIHHBIN 60
HeynoBieTBopuTebHbII 0

Tembl 3cce (pedepaToB, T0KJIAT0B, COOOIIEHMIT)

Ba3oBblii ypoBeHb
Tema 1. KonnentyanbHble 1 HHGOPMALMOHHBbIE MO/1eJIM HHHOBALIMOHHBIX MPOEKTOB
1. dopmanuzoBaHHbBIE MOJIETH 3HAHUMA
2. Metonbl HACHTH(PUKALIMKA U KITACCH(PUKAIIMA O0BEKTOB.
3. Mojenu HHHOBAIIMOHHBIX ITPOCKTOB
4., HHTEeHCHOHAN U SKCTCHCHOHAJI MOJICIIN ITPOCKTA
Tema 2. OHTOIOTHYECKHE MOTe]IH HHPOPMAIHOHHBIX CHCTEM
5. Texnonoruu pa3paboTKH OHTOJIOTHUYECKON MOJENN
6. JexomMmno3umus u UACHTH(PUKAIUS 00BEKTa MOJICIIUPOBAHUS
7. CTpyKTypa OHTOJIOTHYECKON MOJenu
Tema 3. OHTOIOTHSA MPEICTABIEHUSI JAHHBIX H 3HAHUI B MHHOBAIIMOHHBIX PelIeHUsIX
8. Merobl npeAcTaBICHUS TaHHBIX U 3HAHUI.
9. CrpykTypa npeaCcTaBICHUS TaHHBIX W 3HAHUH.
10. Mopnenu npeacTaBIeHUs TaHHBIX U 3HAHUI.
11. MenTanbHble TuarpaMMsl B paboTe co 3HAaHUSMU
Tema 4. CemanTHYeCKOE MOJEJTHUPOBAHNE JAHHBIX M 3HAHUH B TEXHOJIOTHUAX 0OJIBIIUX
JAHHBIX
12. ®opmanuzanus KOHIENTyalbHON MOJEINH.
13. PensmmoHHOE MpecTaBleHUE TaHHBIX.
14. CemaHTHYECKHE TEXHOJOTHH.
15. CemaHTHYECKOE MOJICITUPOBAHNE JAHHBIX U 3HAHUW B TEXHOJIOTHSIX OOJBIINX JTAHHBIX
Tema S. UndpacTpyKTypa NPpOEKTHPOBAHUA HHHOBALMOHHBIX HH/KCHEPHBIX PellIeHH I
16. TeXHOJOTHH HAyYHBIX UCCIICIOBAHMM.
17. Metoaudeckoe oOecrieueHre HayYHbIX UCCIICIOBAHHIA.
18. NudpacTpykTypa IpOSKTUPOBAHNS WHHOBAIIMOHHBIX HHXKCHEPHBIX PEIICHUN
Tema 6. UHcTpyMeHTA/IbHOE 00ecrieueHue OHTOJIOTHYEeCKOro MO1eJINPOBAHUS
HH(OPMAIMOHHBIX CHCTEM
19. MaimnHa JOTHYECKOTO BEIBOIA.
20. Pemaktop onTomoruii Protégé.
21. IlporpamMHble MpOIyKTHl Kiacca Triple store.
22. Tlporpammuas peanmuzamus SPARQL-unTepdeiica
Tema 7. Texnonoruu RDF u OWL
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23. Penaktopsbl, BU3yaln3aTopbl U HHCTPYMEHTHI JIOTHYECKOTO BBIBOJIA.

24. Texunonoruun RDF/RDFS/OWL.

25. ®opmar npexacrasienus nanabix RDF/ XML

Tema 8. [IpuMeHeHUEe OHTOJIOTHYECKUX MO/IeJIeli HHHOBAIIHOHHBIX MPOIYKTOB
26. CucteMbl NOJACPKKU IPUHATHS PEILICHUH.

27. DKcrepTHBIE CHCTEMBI.

28. ba3bl 3HaHUI.

29. XpaHunuiia 3HaHUH.

30. Cucrembl OONBIINX JaHHBIX.

IloBBIIEHHBIN YPOBEHD

Tema 1. KonuenrtyaabHblie 1 HHPOPMAIMOHHBbIE MOJIeJ HHHOBALIMOHHBIX POEKTOB
31. Mopenu naHHBIX U 3HAHUHT

32. AnropuTmbl KJIacCU(PUKALMK U KJIACTEPU3AIIH.

33. MozenupoBaHHe CEMaHTHUECKUX CTPYKTYP

34. dopmanu3zanus JaHHBIX
Tema 2. OHTOJIOTHYeCKHE MO/IeJIH HH(POPMALHOHHBIX CHCTEM

35. TexHOJOruM NPOESKTUPOBAHUS OHTOJIIOTUYECKON MOAETH

36. JIeKOMIO3UIIUs CJA0KHON CUCTEMBI

37. CTpyKTypHBIH aHaIH3 OHTOJIOTUYECKOM MOIETTN
Tema 3. OHTOJIOTHSA MPEICTABICHUS JAHHBIX H 3HAHUI B MHHOBALMOHHBIX PelIeHUsIX
38. Metonbl hopManr3aluy JaHHBIX U 3HAHUH.

39. Anroput™bl 00paOOTKH JaHHBIX M 3HAHUH.

40. Mogenu XxpaHeHUs TaHHBIX U 3HAHUI.

41. MeHTanbHBIC TEXHUKH TSI HTHHOBAITMOHHBIX TTPOSKTOB
Tema 4. CemanTHUYECKOE MOl ITMPOBAHNE JAHHBIX U 3HAHUI B TEXHOJIOTUAX 0OJILIIHX
JTAHHBIX

42. TexHoaorus oOpabOTKH OOJIBIINX JTaHHBIX.

43. TIpencraBneHue HePOPMATU30BAHHBIX JTAHHBIX.

44, CeMaHTHUYECKHI aHAIN3 HHPOPMALIKH.

45. Monenu big data
Tema S. UndpacTpykTypa NpOeKTHPOBAHUS HHHOBALMOHHBIX HH/KEHEPHBIX PelIeHH I
46. TexHOJOTHH BU3YyaIN3allMU HHXCHEPHBIX PEIICHUN

47. Metomonorus aHanu3a U CHHTE3a CJIOKHBIX CHCTEM

48. NudpactpyKTypa HHKEHEPHBIX pEHICHUH
Tema 6. UncTpyMeHTa/IbHOE 00ecrieueHHe OHTOJIOTHYeCKOro Mo/1eJIMPOBaHUS
HH(OPMAIMOHHBIX CHCTEM

49. Mamuna Java.

50. PenmaktopS oHTOJIOTHI

51. Tpurrepsl U COOBITHS B aITOPUTMU3ALIUN

52. TlporpamMMHass peanu3anus CIOXHBIX aJTOPUTMOB
Tema 7. Texnosorun RDF u OWL

53. MHCTpYMEHTHI JIOTHYECKOTO BBHIBOJIA.

54. Texunonorun OWL.

55. ®opmar npeacraBiieHus TaHHBIX XML
Tema 8. IIpuMeHeHre OHTOTIOTHYECKUX MO/ e/Iel MHHOBAIMOHHBIX NPOAYKTOB
56. MHTEIeKTyambHbIE CEPBUCHI

57. baza 3HaHMI SKCIEPTHON CUCTEMBI.

58. MamHa BbIBOJIa SKCIIEPTHON CUCTEMBI.

59. Data ueHTpsl.

60. Cemantnueckuii ananus big data
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4.5. Memoouueckue pexomenoayuu no no020mMoeKe K 3auemam

[Tpouenypa 3aueTa Kak OTACIBHOE KOHTPOJIBHOE MEPOIIPUSATHE HE IPOBOAUTCS, OLICHUBAHHE
3HAHUI 00YYAIOIIETOCs MPOUCXOMT IO Pe3yJIbTaTaM TEKYIEro KOHTPOJIS.
3ader BBICTABIISCTCS IO PE3yJibTaraM pabOThl B CEMECTpe, IPHU Clade BCEX KOHTPOJBHBIX
TOYEK, MPEAYCMOTPEHHBIX TEKYIIMM KOHTpOJIEM YycreBaeMocTH. Ecim mo uroram cemecrpa
oOyuaromuiicss umeer ot 33 no 60 GayioB, eMy CTaBHTCS OTMETKa «3auTeHo». O0ydaromemycs,
UMEIOIIEMY 10 HTOT'aM ceMecTpa MeHee 33 0allIoB, CTABUTCS OTMETKA «HE 3aU4TCHOY.

Konuuecmeso 6annog 3a 3auem (S3au) npu paziuunsvix petimune08blx OALIax
nO OUCYUNIUHe NO pe3yiIbmamam pabomsl 8 cemecmpe

PeliTHHIOBBIN 02J1J1 IO JUCHUIIJINHE Koaun4yecTBo 6aL10B 3a 3a4eT (S3a4)
1o pe3yabTaTaM padoThl B cemectpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

KounTpoJas camocTosiTe/IbHOM PadOThHI CTYIEHTOB

KoHTponb caMocTosTenbHON pabOThI MPOBOIUTCS MPEOIaBaTeIeM B Ay AUTOPHH.

[IpeycMOTpeHbl ClEIyIOIIME BBl KOHTPOJIA: cOOEceOBaHHE, OLCHKA BBIMOIHEHUS
JIOKJIaJia U €ro Mpe3eHTal|H.

[TogpoOHBIE KpUTEpPUH OICHWBAHMS KOMIIETCHIIMM TpuBeAeHb B DOHIE OIEHOYHBIX
CPEICTB JJIsl IPOBEACHUS TEKYIIEH U MPOMEKYTOYHOU aTTECTALUU.

Cnucok aurepatypsl e BoinoJiHeHusi CPC

IlepeyeHb 0CHOBHOI JIUTEPATYPbI

bapeiesa A.B., bangun K.B., T'onos P.C., Ilepenepse .M. NuHoBauun: YueGHOE
nocooue / Ilox obmi. pen. a.3.H., mpod. A.B. BapermeBoii. — 2-¢ uzn. — M.: U3marenscko-
Toprosast kopnopauus «/lamkos u K », 2018.
ITepeyeHnb 10NMOJHUTENBHOI JTUTEPATYPHI

WuHoBanmonHbld MeHemkMeHT : kypc aeknuit / FO.H. Kynakxos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.denepannn, Mock. roc. yu-T. — Mocksa: MI'CY, 2019.
ITepedyenb y4eOHO-METOANYECKOT0 00eCIeYeHHsA CAMOCTOATEIbLHOH PadoThl 00y4arOIIUXCs
N0 JMCHUILINHE

1. MCTOI[I/I‘ICCKI/IC YKa3aHusd 110 OpraHu3alvun CaMOCTOSATEIbHOU pa6OTBI CTYACHTOB
IO JUCIHHMITIIMHE «I/IH)KGHepHI)Ie KEHCHI: OT MPAKTUYCCKUX 3aaa4 K MHHOBAIIUOHHBIM PCHICHUAM)).
2. MCTO,Z[I/I‘{CCKI/IC YKazaHusa K [PAKTAYCCKUM  3aHATUAM 11O  AUCHUININHC

«mkeHepHbIe KeHChI: OT MPAKTUUECKHX 3a/1a4 K MHHOBAIHOHHBIM PEIIICHHUSIM.
Ilepeyens pecypcoB HMHPOPMALMOHHO-TEJEKOMMYHMKAUMOHHON cetn «HHTEepHeT»,
HEeOOXOMMBIX /1151 OCBOEHHSI M CIIUTIJTHHBI
1. http://www.ved.gov.ru/ - mopray BHEIIHEAKOHOMHYECKONH HHPOPMAITHH.
DOneKTpOHHBbIE OUOIMOTEUHBIE CHCTEMBI:
2. http://biblioclub.ru/ - Yausepcuterckas 6ubmmorexka ONLINE.
3. http://www.iprbookshop.ru/ - DnekrponHas OuOIMOTEYHAS CHCTEMA.
4. https://elibrary.ru — nay4nas 31eKTpoHHAast ONOIHOTEKA
[Tpodeccuonanpabie 6a3bl JAHHBIX
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5. http:/leconomy.gov.ru - odwurmansHe caliT MUHHCTEPCTBA JKOHOMHYECKOTO
pa3BUTHUA
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