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BBEJEHUE

B Meromuueckux — yKazaHMSAX ~— cojaepKarcid — MaTepualibl, HEOOXOIUMBIE  JUIS
CaMOCTOSITENIbHON TOATOTOBKU CTY/AEHTOB K BBIMOJHEHHIO MPAaKTHYECKUX paboT. B ommcanue
MPAKTUYECKUX pPa0OT BKIIOYEHBI I€JIb paOOThl, MOPAJOK €€ BBIMOIHEHUS, PacCMOTPEHbI
TEOPETUYECKHE BONPOCHI, CBA3AHHBIE C pealu3alliell IIOCTABJIECHHBIX 3a/lay, IpUBEJEHA
HeoOXoauMast JTuTeparypa.

MeTtonuueckue ykasaHUs TMOCBSILIEHBI Kypcy «/H)XKeHepHBIE KEHCHI: OT MPaKTHYECKHX
3a71a4 K MHHOBAIMOHHBIM pemieHusIM». OHON U3 crnokHenmux 3aaad B UT-oTpacim sBisieTcs
CeroJIHsl OpraHu3alMsl B3aUMOJCHCTBUS MH(POPMALMOHHBIX CHCTEM, HCIIOJIB3YIOMIUXCS TPH
CO3/IaHMM M OJKCIUTyaTallMM KPYMHBIX IPOMBIIUICHHBIX OOBEKTOB (HEPTSIHBIX MIaTdopm,
AJIEKTPOCTAHLUH, XMMUYECKUX MPOU3BOJCTB, (hapMaleBTHUECKUX MPEeANpusATHsS U T.I.). B ux
KU3HEHHOM [MKJIE 3aHSITO MHOXKECTBO OpraHM3alfil: MNpPOEKTUPOBLIUKH, CTPOUTENH,
MOCTABIIMKU 00OPYAOBaHMS, CIyXKObl 3KCIUTyaTallud W T. ., KaXJas UX KOTOPBIX OOBIYHO
HCIOJIb3YET CBOW HAOOP KOMITbIOTEPHBIX CUCTEM U CBOM (POpPMATHI TaHHBIX.

Mo manueiM NIST (HammonanbHBI WHCTUTYT cTaHAapTu3auud U TexHomoruit CIIIA),
peuieHre 1poOJeM B3aMMOJICHCTBHS Pa3HOPOJIHBIX KOMIIBIOTEPHBIX CHUCTEM IOMOKET
MHAYCTPUM KPYMHBIX KallUTAIbHBIX MPOEKTOB TOJIbKO B CIIIA skoHomuTh 10 16 Milpa. momni. B
roJ. Bo3aMOXXKHOCTh JO0CTyna M aHalu3a AJs MOJHBIX JAaHHBIX >KU3HEHHOTO IUKJIA CIO0XHOTO
MH)XEHEPHOT0 00BEKTa CTala CEero/iHs 00sA3aTeIbHBIM yCI0BUEM Y(PPEKTUBHOTO YIIPABICHUS €ro
MIPOCKTUPOBAHUEM U JKCIUTyaTalMe. DTy 3a7ady Ha3bIBAIOT IO-Pa3HOMY: CO3JaHUE E€IMHOTO
MH(POPMALIMOHHOTO MTPOCTPAHCTBA KU3HEHHOTO LIUKJIA, CO3/1aHue U(POBOM MOJIENHN U T. 1.

BonbmHCTBO pa3paboTUnKOB MH)XCHEPHBIX MH(GOPMaIIMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) uCmoNnb3yOT KJIacCHYECKUE OOBEKTHBIC MOJETH JAHHBIX U OoJiee WM
MEHEee CTaHJAapTHBIE peSIHOHHBIE O0a3bl JaHHBIX, OJHAKO MHOTOJETHHE TIOMBITKU HX
00bEIMHEHUS HAa eUHOM Tu1aTopMe MoKa 4To He yaanuch. OTYacTu NPUYMHY TaKOTO MpoBajia
MO>KHO OOHapy»HUTh B OCHOBAX KJIACCUYECKOW PENSIIMOHHON TEOPUH MOJECIUPOBAHUS TaHHBIX —
B JKECTKMX TpaHMLAX MEXIY CYUIHOCTSAMH, arpuOyramu u cBs3smu. Ilpu oObenuHeHuun
MHO’KECTBa PEJSIIIMOHHBIX 0a3 TaHHBIX OT Pa3HBIX MPOU3BOJUTENEH, Aa elI€ U MPUHAIJICKAIINX
pa3HBIM X035€BaM, BBISICHSIETCS, YTO BCE OHM IPUHUMAJIN Pa3HbIE PELIEHUS PU MOAEIMPOBAHUHT
OCHOBHBIX NMOHATHUN MpeIMETHOW 00JacTH. 3a4acTyr0 OJHO U TO K€ MH)KEHEpPHOE IMOHSATHE B
OJHOH Oa3e MaHHBIX OyJeT COOTBETCTBOBATh MMEHHU TAONUIIbI, B JIpyroil 0ase — colepKaHUIO
STYEUKU TaOJHUIIBI, a B TPEThEH — HIMEHU CTOJIOIA TaOIHUIIEI.

Kpome TOro, nHx’eHepHble JaHHbIE COJIEpKaT KpailHe pasHOPOAHYI HHpopMaruio 00
OJTHUX M TeX XK€ O00BEeKTaX, B OTIMYHE OT «YIMPaBJICHYECKUX» WU (PUHAHCOBBIX IaHHBIX.
JlaHHBIE O pas3HBIX y3/1ax M MOJCUCTEMax MPOMBIIUICHHOIO 00bekTa (TpyOorpoBonax,
ANIEKTPOOOOPYIOBAaHUH, CTPOUTENIbHBIX KOHCTPYKIUSX U T.I.) HMEIOT MPUHUIUIHAIBHO
Pa3IUYHYIO CTPYKTYPY, @ B HEIIPEPHIBHOM NMPOU3BOACTBE (HEPTEXUMHUS, HIEKTPOCTAHIIUH U T.1.)
CYLIECTBYIOT COTHH IOACHCTEM U ThICSYM Tpynn obopynoBaHus. JlaHHble O Hacoce B
MH)XEHEPHBIX WMH(OPMAIMOHHBIX CHCTEMax BKIOYalOT cBeleHus u3 cucteM ERP u EAM,
cuctem PLM, CAIIP, a Takxke nHPOpMAIUIO O €r0 MPOEKTHBIX TEXHOJIOTUYECKUX peXUMax, 3D-
KOMIIOHOBKE, UICTOPUH 3aMEPOB C €ro JaTYMKOB, MHTEPAKTUBHBIE PYKOBOJCTBA [0 MOHTaXy H
oOciyXMBaHUIO M MHoroe japyroe. Hacoc wumeer ¢yHKIMOHAIbHBIA KOJA B MPOEKTHOM
nokymentaiun B cuctemax CAIIP u mpuobperaer B EAM cepuiiHblii HOMep, Oynyuu
YCTaHOBJIEHHbIM Ha o0bekTe. MHxkeHepHas wuHpopmanus QopMUpyeTcsi B KaTajore
npousBogutens, B CAIIP nns TEIIOTEXHUYECKUX U AJIEKTPUYECKUX CIELUAIbHOCTEH, B
CHUCTEMax MPOEKTHOTO YIPAaBJIECHUS, YIIPABJICHUS CTPOUTENBCTBOM (4D-poeKkTupoBaHus), u T.1.

Ecnu Kaxaylo M3 WHXEHEPHBIX CYIIHOCTEH OMHMCHIBATh PENSIMOHHON Tabiuiei, To
YHCIIO TaOIHIl pa3HON CTPYKTYPhl COCTAaBUT HECKOJBKO ThICAY. IIpy 3TOM BO3HHUKAIOT POOIEMBI
ObicTpojeiicTBUS Tpu (HOPMYJIMPOBAHUU OOIIErO 3ampoca K HECKOJNbKMM 0a3aM JaHHBIX, B
KOTOPBIX, KaK OTMEUEHO BbIIIE, MOTJU ObITh MPUHATHl MPUHIMIIHUAIBLHO pa3HbIe PEIIeHUs MO
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NOBOAY OOBEKTOB M aTpuOYyTOB MpPEAMETHOW 00JaCTH, WM IO MOBOAY OTPAKEHHS M3MEHEHUS
00BEKTOB BO BPEMEHHU.

Pemenne mpoGiieM HMHTErpanuyd MHXXEHEPHBIX JaHHBIX OKa3ajJoCh TOpas3fo yJaoOHee
OpPraHM30BbIBATh B paMKaX CEMaHTHYECKOrO IMOAXO0/a K MOJEIHMPOBAHMIO JaHHBIX. B pamkax
3TOr0 MOX0/1a UHPOPMALIUS TPEAOCTABIACTCS B BHJIE COBOKYITHOCTH CBSI3aHHBIX OTHOIICHUSMHU
cyOBbeKTOB M 00beKkTOB (rpada), a He B BHUAE MNPUBBIUHBIX Tabmuu. PacmumpsieTcs cdepa
UCTOJb30BaHUS IS HMHXKEHEPHBIX  JIaHHBIX  Hambojee  paclpoCTpPaHEHHOTO  TaKOro
npeactasnenus — crangapta RDF (Resource Description Framework).

310 1aéT BO3MOXKHOCTh 3((eKTUBHO '"CKiaabIBaTh' B OJHY CTPYKTYpYy JAaHHBIE W3
pa3HbIX UCTOUYHUKOB. ['padoBas cTpykTypa Hanbosnee yo0Ha )i MPEACTaBICHUS Pa3HOPOIHOMN
MH)XEHEpHOW nHpopManuu, TpeOyroIei MOCTOSHHOTO Pa3BUTHUS M YCIOKHEHNUS MOJIENIN TaHHBIX
Ha TPOTSKEHUU BCEro U3HEeHHoro uukia. Mudopmanus B cemaHTHdyeckoil ¢Gopme JIerko
MIOTIONTHACTCS W PACHIMpSieTCss NpU MOSABICHUM HOBBIX HCTOYHHUKOB, 0e3 HE00X0AMMOCTH
byHIaMeHTalIbHON TiepepabOTKM CHUCTEMBbl XpaHEHHUs, Kak B ciy4ae 0a3 JaHHBIX.
CemaHTHYECKME CTaHJApThl MOJJIEPKUBAIOT THOKHE W pacHupsieMble HH(GOpPMAIMOHHbIE
MOJIETIH, T.€. TO3BOJISIIOT OOBEAMHATH IO Mepe HEeOOXOIUMOCTH U HWHXEHEPHYI, H
HOpPMATHBHYI0, M reorpauueckyto, ¥ (HUHAHCOBYIO HHpopManuoo, 0e3 OCTaHOBOK Ha
nepepaboTky HMH(POPMAIMOHHON MOJENU NpU KaXKIOM pacmiupeHud. Dopmbl U 00BEMBI
00pabaTbIBaeMbIX JTaHHBIX MOTYT YTOUHSATHCS 110 MEpe pa3BUTUS TpeOOBaHUN K MH(POpMAIUU U
pocTa NOHMMaHUs NOTPEOHOCTEN YYaCTHUKOB KU3HEHHOTO LIUKJIA.

1. IEJIb U 3ATAYHY OCBOEHUA JNCHUIIJIMHBI

HeJ'II)IO OCBOCHUS OUCIHUIIIINHBI ((I/IH}KeHepHI)Ie KGfICBIZ oT HpaKTI/I‘—IeCKI/IX 3a1a4 K
WHHOBAIIMOHHBIM PEHICHUSM» SIBIIsieTCS (OPMUPOBAaHKHE HA0Opa YHUBEPCAIBHBIX KOMIIETEHIUI
Oynymiero 6akamaBpa 1mo HampasiaeHHIo moaAroToBku 43.03.03 I'ocTuHUYHOE JE0.

3ajaud  OCBOEHMSI  JUCHUIUIMHBI:  HM3YYEHHE  METOJOJIOTHM  MPOEKTUPOBAHUSA
MNHHOBAIITMOHHBIX peHIeHHfl, HOJ'Iy‘—IeHI/IC HABBIKOB HpI/IMeHeHI/IH MHHOBAIIMOHHBIX HpaKTI/IK B
001acTi MHXCHEPHBIX PEIICHHUA MPAKTUIECKHUX 3a7a4 MPo(hecCHOHATBbHOM 1eATeIbHOCTH.

2. OBOPYJIOBAHUE U MATEPHUAJIbI

ArmmapaTHbIe CpeJICTBA: MEPCOHATBHBIA KOMITHIOTED;

[Iporpammusie cpenctBa Anbt Pabouas cranuus 10, Anst PabGouas cranums K, Anprt
«Cepsep», [1akeT oducHbIx iporpamm - P7-Odmuc.

Y4eOHblii kmacc ocHameH [BM-coBMeCTUMBIMEU KOMIBIOTEpAMU, OOBEIUHEHHBIMU B
JIOKaJbHYIO ceTh. JIOKaJIbHAs ceTh YU4eOHOT0 KJlacca MMEET MOCTOSHHBIN JOCTYM K ceTu Internet
Mo BbIFeNeHHOW nuHUH. [ mpoBeneHus 1a00OpaTOPHBIX PabOT HEOOXOIUMO CIEAYIOIIee
porpaMMHOE 0O€CTIeUeHHE: OTepaloHHas cucteMa AnbT Pabouast craHmms, makeT oQpUCHBIX
nporpamm P7-Ocuc.

3.HAUMEHOBAHUE MMPAKTUYECKUX 3AHATHUN

Ne Temsl HaumeHnoBanue TeM TUCHUIUIMHBI, UX KPATKOE COJEPHKAHUE
JUCLIMILIMHBI
1 Tema 1. KonuenTyanbHble U HHPOPMAITMOHHBIE MO HHHOBAIIMOHHBIX
IIPOEKTOB

dopmanuzoBaHHbIC MOieH 3HaHUH. CTpyKTypa nH(pOpMaIuu.
HNutencuonan u sxkcreHcrnoHan. OOBEKTHI U KJIaCChl 00BEKTOB. MeTO bl
UISHTU(UKAITIY U KJIacCU(UKAITUU O0BEKTOB.

2 Tema 2. OHTONOrHYECKHE MOJIETN UH(POPMALIMOHHBIX CUCTEM




[Ipouecc co3nanus OHTOIOTHYECKON MOJENH. JIeKOMITO3ULIUS U
unentudukanus oobekra. Knaccudukarus u onucanne CBOMCTB 00BEKTA.
OmnpeneneHus 3HAYEHUS CBsi3el 00BEKTA C IPYTUMH OOBEKTaAMH.

Tema 3. OHTOJIOTUS TIPEJCTABICHUS JAHHBIX U 3HAHUW B MHHOBAIIMOHHBIX
pelIeHusIxX

Mertoabl ipeiCcTaBICHHs TaHHBIX U 3HAaHUW. CTPYKTypa NnpeAcTaBICHUs
JIAaHHBIX W 3HaHUW. MoJieny peICTaBlIeHUs JaHHBIX U 3HAHUM.

Tema 4. CemanTHYECKOE MOJICIMPOBAHUE JAHHBIX U 3HAHUM B TEXHOJIOTUSIX
OOJBIINX TAHHBIX

dopmanu3anys KOHIENTYaIbHON MOIEH. PelAIHOHHOE TIpeACTaBIeHNE
nanHbIX. CeManTHUeckue TexHooruu. CeMaHTHYecKas ayTHHA.
CeMaHTHYECKOE MOIETHPOBAHNE JaHHBIX U 3HAHUH B TEXHOJOTHSIX
OOJIBIIINX JaHHBIX

Tema 5. UadpacTpykTypa NpOEKTUPOBAHHS MHHOBAIIMOHHBIX WHKEHEPHBIX
peleHuit

TexHONOTMH HAYYHBIX UcclenoBaHmid. THppacTpykTypa HayIHBIX
uccieoBaHuii. Meronuueckoe odbecrieueHre CClIe0BaHUM.
HuadpacTpykTypa MpOEeKTUPOBAHHUS HHHOBAIIMOHHBIX HHKEHEPHBIX
pelIeHn

Tema 6. IlHcTpyMeHTanbHOE 00eCreYeHne OHTOJIOTMYECKOTO
MOJICJIMPOBAHUS HH(OPMAIIMOHHBIX CUCTEM

MammHa  sloruyeckoro  BbIBOAA.  Pemaktop  oHronoruii - Protégé.
[Iporpammuble  mpomykTel  kimacca  Triple  store. IIporpammuas
peanuzanusi SPARQL-unTepdeiica.

Tema 7. Texaonoruun RDF u OWL

PenakTtopel, Bu3yanu3aTopbl W HWHCTPYMEHTBI JIOTHYECKOIO BBIBOJA.
RDF/RDFS/OWL. ®opmatr RDF/XML

Tema 8. [I[puMeHEHHE OHTOJOTHYECKUX MOJIETIEH MHHOBAIIMOHHBIX
IIPOLYKTOB

Cucrempl MOAAEPKKH PUHATHSL pELIEHUNA. DKCIIEPTHBIE CUCTEMBI. ba3bl
3HaHWi. XpaHnuwiuiia 3HaHuid. CHCTeMBbI OOJIBIITNX JTAHHBIX.

CTPYKTYPA U COJAEPKAHUE MMPAKTUYECKHNX 3AHATUN

IIpakTHyeckas padora 1. KonuenryaabHblie 1 ”HGOPMALHMOHHbIE MOJE/IH
HHHOBAIIMOHHBIX IIPOEKTOB

Heanb padorel: Pazpaborats MoIETh HHKEHEPHOTO MPOEKTA.

OcHoBBI TEOPHUH

I[OHOJ'IHI/ITGJIBHLIG npeuMynecTsa Ipu pa60Te C CCEMAaHTUYCCKHMMHU JaHHBIMHA ,Z[aéT
IMPUMCHCHUEC OHTOJOTUYCCKUX CTAHAAPTOB, IMO3BOJIAIOIINX HE IMPOCTO IIOJIYYaTh I/IH(bOpMaHI/IIO

N3 pa3HbIX UCTOYHUKOB B OJHOM TUOKOM U pacmpiacMoM (I)OpMaTe, HO U OJIWHAKOBO €&

UHTEPIIPETUPOBATD.
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[Ipy OHTOJIOrMYECKOM MOJEIUPOBAHUU JIAHHBIX B CEMaHTUYECKOM
MPEJCTABICHUN UCIIOJB3YKOTCS MOHSATUA W OTHOLIEHHUS M3 3apaHee COIIACOBAHHOIO
(ompenenéHHOr0 KaKUM-TO CTaHJAApTOM) CIUCKA TOHSATHH W OTHOIICHHH, OIHMCHIBAIOIIETO



HEKOTOPYIO  MpPEeIMETHYI0  00jacTb  MHXKEHepHOW  cdepbl  (MEXaHUKY,  DIIEKTPHKY,
TEIUIOTUIPABIMKY, CTPOUTENbCTBO, U T.N.). Hampumep, oauH pa3 BBOASTCS MOHATHS "Hacoc",
"naBneHue" WM "OAKIIOUEHHWE", M Jajee YHHUBEPCAIbHBIE CCBUIKM Ha TaKUE€ IOHATHUSA
CTaHJIaPTHOT'O CJIOBaps-Te€3aypyca HCIOIb3yIOTCSI BCEMH CTOPOHAMHM Ul ONMHCAHUS OOBEKTOB,
U3BJIEKAaeMbIX U3 Pa3HOOOpa3HbIX 0a3 JaHHBIX.

OnTOoNormyeckas MoJeNb JaHHBIX SIBJISETCS COCTAaBHOM YACThIO CaMUX JaHHBIX —
MOHATUS CTAHJAPTHOIO ClIOBapsA-Te3aypyca (Tak Has3bIBaeMble 'CIpaBOYHBIE JaHHbIE'")
UCIOJIB3YIOTCS JUIS OMHUCAHMSI CMBICJIa U CIIOCOOOB HCITOJI30BAHUS JAaHHBIX MpU 00paboTKe uX
KaK KOMIIBIOTEpPaMHU, TaK M JOAbMH. [IpM HEOOXOIMMOCTH YTOUHUTH CMBICH TOJYYEHHBIX
JaHHBIX MOXKHO W3 3apaHee M3BECTHBIX HMCTOYHUKOB (OMOIMOTEK CIPaBOYHBIX JTAHHBIX) U C
UCIIOJIb30BAHUEM TEX K€ CTAHJAPTU3MPOBAHHBIX TEXHOJOTMM M MHCTPYMEHTOB, KOTOpBIE
WCIIONB3YIOTCSA JJIsl OOMEHA JTaHHBIMHU

OcHOBaHHBIE HA OHTOJIOTMYECKOM MOJEIUPOBAHUU HHTETPALMOHHBIE CEMAHTUYECKUE
MOJIENN JJI1 WHXXEHEPHbIX OOBEKTOB pa3pabaThIBalOTCS Kak Ha OTpacjieBOM, TaK M Ha
MEXIyHapoaAHOM ypoBHE. COBpEMEHHBIE PELICHHUS 110 MOJAESIUPOBAHUIO JAHHBIX JIETJIU B OCHOBY
HEUTpaJbHOW IO OTHOWIEHUIO K OTAEIbHBIM HMHXXEHEPHBIM CHCTEMaM MOJENU JaHHBIX
cragaapra ISO 15926 "Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities" (TOCT-P MCO
15926 "lIpombllsIeHHbIE aBTOMAaTU3UPOBAHHBIE CUCTEMBI M MHTErpanus. MHTerpanus gaHHBIX
KU3HEHHOTO LHUKJA JJs 1epepaldaThIBAIOIINX TMPEANPUATHI, BKIIOYas HEQTSHbIE U Ta30BbIe
IIPOU3BOJCTBEHHBIE IPEANIPUATHA").

OTOT CTaHIApT ONpENeNsieT MHKEHEPHYI0 OHTOJOTHI0 — OCHOBHBIE THUIIBI OOBEKTOB M
OTHOLICHUH, MCIIOJIB3YEMbIX MpPU MPECTaBICHUN WH)KEHEPHOW MH(OpMAalUH, YHOPsI0YHUBaACT
TEPMHUHOJIOTHIO, HCIIOJIb3yeMyl0 sl e€ OpraHu3alMM, a TakXKe OIpenesieT MPUHIIMIIBI
pacuIMpeHusl CTaHAAPTHOM TEPMUHOJOTHMHM Yepe3 MeXaHu3M (eepHUpOBaHHBIX OuOIMOTEK
CHPaBOYHBIX AaHHBIX. CeroHs MHOTHE KPYIHbIE KOMIIAHUU YK€ MEPEeXOoIAT Ha ATOT CTaHIapT:
komnanuu-wiensl Norwegian Oil Industry Association, wiensl koHcopuumyma FIATECH,
KpyMHEWIINEe TMOCTAaBUIMKKA WHXHUHUPUHTOBOTO MPOrpaMMHOrO OOecreueHus, a TaKXkKe TaKHe
poccuiickue kopnopauuu, kak I'K «Pocarom» n OAO «PocHedTh», H3ydatoT BO3MOKHOCTH €ro
UCIOJIb30BaHUS.

Peammzanus cranpapra ISO 15926 B wactu mpencraBieHMs, XpaHEHUS M JocTyna K
JTAHHBIM OCHOBAaHAa HA MCIOJIb30BAaHUM CEMAHTHMYECKUX CTaHAapToB KoHcopumymMa W3C: RDF,
OWL u SPARQL.

Hcnonp30BaHne CEMaHTHUECKUX W OHTOJOTMYECKHUX CTaHAAapTOB MOMOTaeT HalaIuTh
OOMEH M COINOCTaBJICHHE JaHHBIX, BBIABICHHE KOJUIM3UN M COTJIaCOBAaHHE INPOTUBOPEUMH.
JucuunnuHa paOOThl € JaHHBIMM TpPU TaKOM CTaHIApTU3allMU, SBISETCS TOpa3 0 MeHee
OOpeMEHHUTEIbHOM, 4YeM TMpH MHBIX TEXHOJIOTMYECKHX pEeIICHHUsIX, MpeayCcMaTpUBAIOIINX
YHUQUKALMIO TMPOrpaMMHBIX CpeACTB U uHTepdeiicoB pabotel. [lpu mnpenocraBieHun
CEeMaHTHYECKUX JIaHHBIX BO3MOXKEH BBIOOp MEXIY COTJIaCOBAaHHOM «O0OIIei» TepMHHOJIOTHEH
(oTpacneBoil OHTONOTrHEW) M MPHUBBIYHBIMU OTAENIBHBIM ydacTHUKaM HaOOpaMu MOHATUH H
onmuparmIMMHUcis Ha HUX ¢opmamMu oT4éTHOCcTH. [Ip 3TOM B 4YacTh TEPMHMHOJIOTHH,
IpeanucaHHon (eaepaabHbIMU WM MyHUIIUIATbHBIMA HOPMaTUBAaMHU, KOHTPOJIb UCTIOIb3YEMBIX
TEPMUHOB MOXET OBbITb TOpa3no Oonee JKECTKMM, 4YeM B 4YacTH, HE OXBAauCHHOU
CTaHJapTHU3aleil: KOHTPOJIb MOXXHO OyAeT OpraHM30BBIBATH HE TOJIBKO «TJ1a3aMu», HO U C
HCII0JIb30BAaHUEM KOMIIBIOTEPOB.

B yacTH KOMMYHHMKallMM MEXIy KOMIIbIOTEpAMU CEMaHTHUYECKHE M OHTOJOTHYECKUE
JaHHBbIE TPUTOAHBI /Ui 00paOOTKM MHCTPYMEHTAMH Pa3HOW CTENEHM CIIOKHOCTH, OT HIMPOKO
pacnpoCTpaHEHHBIX 3JEKTPOHHBIX TaOJHI O CHEHUAIU3HUPOBAHHBIX T€OMH(YOPMAIIMOHHBIX
CUCTEM, CHUCTEM aBTOMAaTH3alMM NPOEKTUPOBAHMUS WIM CUCTEM  HHBECTHUIIMOHHOTO
wianupoBaHus. CeMaHTUYECKUE JaHHBIE C OHTOJIOTMYECKOH pa3MeTKOH MOTYT TOTOBHUTHCS
pasHBIMH MPOTPAaMMHBIMH ~ cpeAcTBaMu. OTKpbIThIe (opMaThl JaHHBIX H30aBISIOT  OT
HE0OXOJUMOCTH MOJIb30BATHCS IPOrPAMMHBIM 00€CIIE€YeHHEM TOJIKO OT OJIHOTO MOCTaBIINKA.
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ITocTanoBka 3a1a4M K NpaKTH4YeCcKoil padore 1

1. U3yunTh npeasiaraeMplil TEOPETUUECKUN MaTEepHal.
2. Pa3zpaboTtaTh MO/I€Ib HHKEHEPHOTO MPOEKTa

3. CocTaBUTh HH(POPMALIMOHHYIO MOJIEIb ITPOEKTA.

4. Odopmuts otuet. IIpeacTaBuTh OTUET [T 3ALIUTHI.

BapuaHThl HHAMBUAYAJIBbHBIX 32IaHUI

B cooTBeTcTBUM € yKa3aHHOH NpeiIMEeTHOH 00IacThiO

CHUCTCMBI pa3pa60TaTL MOACIIb MHXKCHCPHOTO IMPOCKTA.

Tabmuma 1.2 — MaauBuayanbHble 3a1aHus

U KJIaccoM pa3pabaTbiBaeMOi

Ne [IpenmeTHas 001acTh Knacc cucremsl
1 Ckian MRP

2 [Ipon3BOACTBEHHOE IPEATIPUATHE ERP

3 Toprosoe npeanpusaTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTtan B2B

7 CTpoUTENIbHOE MPEANPUITHE NC yuera

8 Briciiee yuebHOe 3aBe/ieHUE NC ynpaneHus
9 WHudpacTpykTypa npeanpusTus CIIIIP

10 | AnnapatHas ”HGPACTPYKTypa MPEANPUITHS DKcnepTHas cuctema

Conep:xaHnue oTyeTa

[lo BbImonHeHHON paboTe cocramisercs OT4eT. OTYET BBIMOJHACTCS B 3JICKTPOHHOM
Buje. [1o BEIMOTHEHHOMY OTUETY MPOBOJAUTCS 3alllUTa MIPAKTUYECKON pabOTHI.

OTuer MO NpaKTUYECKOHl pabdoTe IOMKEH COCTOSATh W3 CIEAYIOMIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJJHAs 4acCTh,

- OCHOBHAsI YacCTb;

- 3aKJIF0YEeHHE (BBIBOJIBI).

BBojHas yacTe oTueTa 10JIKHA BKIKOYATh ITyHKTHI:
- YCIIOBHE 3aJiauy;

- TIOPSIIOK BBITIOJTHEHMUS.

- MpOrpaMMHO-aNMNapaTHbIe CPEJICTBA, UCIIOIb3yEeMbIE MPU BHIMOIHEHUH PaOOTHI.

3amuTa OTYeTa IO 3aKIYaeTcd B IPEABABICHUU INIPENOJABATEN0 IOJYyUYEHHBIX
pe3ynbTaToB B BUJE (haiiia M AEMOHCTpPALMU MOJyYEHHBIX HABBIKOB MPH OTBETaX Ha BOIPOCHI
[IPENoAaBaTelIs.

KoHTpo/ibHBIE BONIPOCHI

. UTo Takoe )KM3HEHHBIN [IUKJI MHKEHEPHOT O IIpoeKTa’?
. Kak cTpykTyprpoBaTh MOJIE€Ib HHKEHEPHOTO MPOEKTA.
. IlpuBeuTe 3TaIBl Pa3pabOTKU HHKEHEPHOTO MPOEKTA.

. Kakue sramer Bkmodaet B ce0st moaens XKL 1O cormacao 'OCT 19.102-77?
. Uto BKJIIOYAET B ceOst dTal MPeAIPOSKTHOTO UCCIET0BAHMUS?

. [lepeuncnure >KCIUTyaTaIlMOHHBIE TPEOOBAHUS K HHKCHEPHOMY TIPOCKTY.
. [lepeuncnure mpasuiia pa3pabOTKH TEXHUUECKOTO 3aJaHusl.

. Ha3zoBute ocHOBHBIS pa3aciibl TCXHUYCCKOTO 3aJaHU.

1
2
3
4
5
6. [lepeuncnure pyHKIMOHATIbHBIE TPEOOBAHUS K MH)KEHEPHOMY MPOEKTY.
7
8
9
1

0. HazoBuTe 3Tarbl BIpabOTKH TPeOOBAHUN K HHKEHEPHOMY MTPOEKTY.
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IIpakTH4eckas padora 2. OHTO/IOrHYECKHE MOAe] I HH(POPMALIMOHHBIX CHCTEM

Leap padoThbl: H3ydeHHE METOJIOB M CPEJICTB OHTOJIOIMUYECKOTO MOJECIUPOBAHMS,
IIPUMEHEHNE METOJIOB U CPEACTB OHTOJIOTMYECKOIO MOJIEIMPOBAHUS.

[IpakTnueckass paboTa HampaBieHa Ha O3HAKOMJIGHHE C TIPOLECCOM OIMUCAHUS
MH)XEHEPHOr'0 IIPOEKTa U MOJYyUYEHUE HABBIKOB I10 UCIIOJIB30BAHUIO OCHOBHBIX METO/0B aHAIN3a
MH)XEHEPHOTO PEIICHHUS.

TpeboBanus K pe3ybTaTaM BBHIIOJHEHUS IPAKTUUECKOI paboThI:

- HaJIM4Me ONMCAHUS WHKEHEPHOTO MPOEKTa,

- IPOBE/ICHNE aHAJIN3a OCYIIECTBUMOCTH BBINIOJIHEHUS IPOEKTA;

- HaJIM4Me 3aKIJIF0OYEHUS O BO3MOXKHOCTH peajU3alliy MPOEKTa, COEPIKAIIETO 3JIEMEHTHI
OHTOJIOTMYECKOTO MOJEJIMPOBAHNSI NHHOBAIIMOHHOTO MPOIYKTA.

OcHoOBBI TEOPHUH

[ToHsATHE «OHTOJOTHS» OBUIO BBEJCHO Kak TEpMHMH (Guiocopuu, W HPUMEHSIIOCH B
Pa3JIMYHBIX 3HAYCHUAX. B C(bepe KOMIIBIOTCPHBIX HAYK, OHTOJIOTHA SABJIACTCA MOJCIBIO
OIMCAaHHsl MHpPa, COCTOSIIEr0 M3 Habopa THIIOB, CBOWCTB M B3amMocBsizeil. ITonpa3ymeBaercs,
YTO OHTOJOTMYCCKHUE MOJCTIN JOJKHBI OTHOCUTECA K PCaJIbHOMY MHUPY.

B 1990 rony Tom I'pybep (Tom Gruber) BBen cleAyromuii TEPMUH: OHTOJOTHS — 3TO
onucanue (mogo6Hoe (opMaabHON crenuuKaluyd TpPOrpaMMbl) KOHIENTOB U B3aMMOCBS3EH,
KOTOpPBIE MOTYT ()OpPMAJBHO CYLIECTBOBATh JUISl OJHOTO areHTa WM JUIsl COOOIIEeCTBA arcHTOB.
JIaHHOE OTIpe/Ie/ICHHE COOTBETCTBYET MOHSITHIO HCIONB30BAHHUSI OHTOJNIOTUH KaK COBOKYITHOCTH
ompeseieHnil KOHIEeNToB, HO Oonee obmee. Coycrs Tpu roma, Tom I'pybep oTmeTwi, uTo
OHTOJIOTHUH OOBIYHO IMPUPABHUBAIOTCA K TAKCOHOMHWYCCKUM HEPAPXHUAM KJIACCOB, OIPCACICHUAM
KJIaCCOB, HO OHTOJIOTMSIM HE OrpPaHMYMBAIOTCSA JaHHBIMH (opMamMH — OHM TaKKe He
JJUMHUTHPOBAHbBI B KOHCCPBATUBHBLIX OIPCACICHUAX, TO €CTh, OMPCACICHUAX B TPAAUIIUMOHHOM
JIOTHYECKOM CMBICIIE, TEPMHHOJIOTHH 0e3 T00aBJICHUs 3HAHUI O MHUPE».

OHTOJIOTUH COCTOST U3 CICAYIOLINX KOMNOHEHNOS:

OcoOu.  Ok3eMIULSIppl  WJIM  OOBEKTHL.  SIBIAIOTCS  HMIKHEYPOBHEBBIMU
KOMITOHEHTaMH OHTOJIOTUH;

Knaccel. AOGcTpakTHble TpyNIbl, KOJJIEKIMH WIM HAO00phl 00BEKTOB. Moryr
NPEICTaBIATE COO0M HAOOPbBI, KOJJIEKUUHU, KOHIENThI, MPOTrpaMMHbIE KJIAcChl, THIIbI
00BEKTOB ¥ TOMY MOA00HOE;

ATpuOyTBL. ACIIEKThI, CBOMCTBA, OCOOEHHOCTH, XapaKTEPUCTUKN WIH apaMeTphl,
KOTOPBIE MOXET UMETh OOBEKT;

OtnHomenus. CBoiicTBa, Onmarogapsi KOTOPBIM KJIACChl M OCOOM MOTYT OBIThH
CBSI3aHBI MEXTY COOOI;

OyHKIIMOHANIbHBIE BbIpakeHus. Komreke cTpykTyp, CQOPMUPOBAHHBIX U3
OIpE/EIIEHHBIX OTHOLIEHUI.

Orpannyenus. ®opMalbHO YTBEPXKIECHHOE ONUCAHUE TOIO, KAaKHE YCIIOBUSA
JOJIKHBI BBITIOJIHATBCS JUIsl BXOJHBIX TaHHBIX;

[TpaBumna. VYTBepxkaenuss B ¢opme "ecnu-1o" (MpeAlIeCTBEHHUK-CIEACTBHE),
OMMCHIBAET JIOTUYECKUE BBIBOJBI, KOTOpPHIE MOYKHO W3BJ€Yb M3 YTBEPXKIEHUS B
onpeneneHHon Ghopme;

Axkcruombl. YTBepKIeHHUs (BKJIIOYas MpaBHia) B JIOTHUYECKOH ¢opme, BMecTe
COCTaBJISIIOIIME OOIIME CBEACHUS O TOM, YTO OHTOJOIHS OMHCHIBAET B CBOEH 00iacTu
npuMeHeHus. JlaHHoe omnpeaeneHue OTIMYaeTcs OT CTaHAapTHOTO MOHUMaHUS
"aKCHOMBI" TeHepaTUBHOM I'paMMAaTUKHU U (OPMaJIbHOM JOTHKHU, TaK KaK 3/1€Ch aKCMOMBbI
BKJIIOYAIOT B ce01 HE TOJBKO KOHCTATUPYIOUIME YTBEPKACHUSA, HO U TEOPHIO,
MOJIYYEHHYIO U3 aKCUOMATUYECKUX YTBEPKACHMIA;

Co06pitus. [Ipencrapnsior coboit n3MeHeHHs aTpUOyTOB WM OTHOIICHHI.
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ITo YPOBHIO YHUBCPCAJIIbHOCTU BBIACIIAKOT TPU THUIIA OHTOJIOTHH:

OHTONIOTUM BEpPXHETO0 YpPOBHs (MeTaoHTOJOruu). BHe 3aBucumocTu OT 3aaay
KOHKpPETHOM TMpeAMEeTHONW o0JacTH, OMHUCHIBAIOT o0mue mnoHsTHus. [IpumepoMm Takoi
onrosoruu caykuT WordNet. JlaHHBIN THIT OTINYAETCS HU3KUM YPOBHEM JIETAIBHOCTH,
HarlpuMep, UMEIOTCS JIMIIb ONMCAaHWUS TEPMHUHOB HAa €CTECTBEHHOM s3bIKe. Takue
OMMCAaHUA HE MOTYT OBITh IMOHSATHI MAIIMHOW, MEXAY HUMH 3a(UKCHPOBAHBI TOJILKO
CaMbl€ NPOCTHIE OTHOLIEHHUS;

OHTONOTMM TPEIMETHBIX oOsacteil. JlaHHBIM THUII OHTOJOTHU OIMKCHIBACT
OTHOCHUTEJIbHO 0011IMe MOHATHUS Ui O0IIMX 3a/1a4. B kakoi-To Mepe, JaHHbIe OHTOJIOTUN
OTHOCSITCSI K OHTOJIOTHSIM BEPXHETO YPOBHS;

OHronoruu npunoxxeHnil. ONKUCHIBAIOT MOHATHUS, 3aBUCSIINE KaK OT MPEeAMETHOM
o0JacTH, Tak U OT pelIaeMoi 3aJauu.

KpOMe 9TOr0, OHTOJIOTUH PA3JIMYAOTCA IO CTCIICHU BbIPA3UTCIIBHOCTH. BBI,Z[CJ'IHCTCH
CIEIYIOIINN CIIEKTD:

- KOHTpoJiupyeMsble cioBapi. [IpeacTaBisioT co6oii CIUCOK TEPMHUHOB;

- Te3aypychl. CBsI3U MEXy TEpMUHAMU, TAKUE, KAK CHHOHUMBI;

- HepopmasibHAsE TakCOHOMUS. SIBHas wHepapxus, HO OTCYTCTBYET CTpPOroe
HacjieloBaHue. ODK3eMIULIp MOJKIAacca TAaKOW OHTOJOTHMU HE 0053aTelbHO SIBISIETCS
TAKXe IK3EMIULIPOM CYIIEpKIIacca;

- popmanbHas TakcoHomHs. B oTiMume oT HepopMardbHOW TaKCOHOMMH, 31€CH
IIPUCYTCTBYET CTPOrO€ HACIICIOBAHHUE;

- ppeiimel. [IpencTaBisroT coOoi onMcaHne KJIacCOB U UX CBOMCTB;

OrnucaHus KJIaCCOB MOTYT OBITh MTPE/ICTABIICHBI:

- C 3aJIaHHBIMU OT'PAHUYEHUSIMU HA UX CBOMCTBA;

- C IPOCTBIMU JIOTHYECKUMHU WJIK MAaTEMAaTUYECKUMU OIPaHUYCHUSIMU HA CBOMCTBA
Y OTHOUIEHHS;

- CO CJIOYKHBIMH JIOTUYECKUMH OTHOLLICHUSIMH.

B o6miem cirydae, OHTOJIOTHS OMUCHIBAETCS CIEAYIONTUM HAOOPOM JTaHHBIX:

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

rae 7' — Habop TepMUHOB MPEIMETHONU 00J1aCTH;

R — ceMaHTHUYECKH 3HAYMMbIE OTHOILICHHUS;

P — onpenenenue QpyHKINN HHTEPIPETAIHH.

Pa3paboTka oOHTOMOTMM HauyMHAETCA C pa3pabOTKU Te3aypyca; OHTOJIOTHUS
sBysieTcs: GOpMaTbHON TAaKCOHOMUEH.

ITocTanoBKa 3a1a4M K NPAKTHYECKOH padoTe 2

1. U3yunTh npeasiaraeMplil TEOPETUUECKUN MaTEpHUal.

2. CocTaBUTh OHTOJIOTUYECKYHO MOJENIb HHKEHEPHOTO IIPOEKTA.

3. Ha ocHOBaHMHM pe3yJbTaTOB MOJECIUPOBAHMS IPOBECTH aHAJIU3 NIPOLIECCA OPraHU3aluu
pa3paboTKM MHHOBAIIMOHHOTO MPOAYyKTa Pe3ynbpraToM aHamu3a JOJDKHO SBUTHCS 3aKIIFOYEHHE O
BO3MO>KHOCTH pealn3aluy IIPOEKTa.

4. Odopmuts otuet. IIpeacTaBuTh OTUET IS 3ALIUTHI.

BapnaHTm HHAUBUAYAJTBbHBIX 3agaHui
B cootBercTBUU C yKaSaHHOﬁ HpeHMeTHOﬁ 00JIaCThI0O M KIJIACCOM pa3pa6aTHBaeM0171

CHCTEMBbI pa3paboTaTh MOJICIb IIPOCKTA M MIPOBECTH BO3MOXKHOCTH Pa3pabOTKU MPOCKTA.

Tabnuna 2.1 — lunuBuayanpHble 3a/1aHUs

No ITpeameTHas 00JacTh Kimacc UC

1 Ckian MRP




2 [Ipon3BOACTBEHHOE IPEAIPUATHE ERP

3 Toprosoe npeanpusaTre CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTe B2C

6 [Topran B2B

7 CrpouTtenbHOE NpeanpUsITHE NC yuera

8 Briciiee yueOHOe 3aBeieHNe NC ynpaBnenust

9 HudpactpykTypa npeanpusTus CIIIP

10 | AnnapatHast HHPACTPYKTypa MPeITPUATHS DKCIepTHAs CUCTEMa

Conep:xanue oTyeTa

[To BwImonHeHHOW paboTe coctaBisieTcs oT4eT. OTYET BBIMONHAETCS B DJIEKTPOHHOM
Buze. [1o BEIMOIIHEHHOMY OTYETY MPOBOAMTCS 3aIUTA MPAKTHYECKON PaOOTHI.

OTtdyer TO NPaKTHUECKOH paboTe MODKEH COCTOATh U3 CIEAYIOIIUX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYJIBHBIH JIKCT;

- BBOJIHAS YaCTh: KPATKOE OTMHMCAHUE [EJIeH MPOEKTA U MPOCKTHBIX OrPaHIYCHHIA.

BBoaHas wacTh OTuYeTa JOJDKHA BKJIOYATh ITYHKTBI:  YCIIOBHE 3a/lauyM; IOPSIOK
BBITIOJIHEHS; POTPAMMHO-AIapaTHBIE CPEICTBA, UCIIOIB3yEeMbIE ITPH BHITOJIHEHHH PaOOTHI.

- OCHOBHasI 4YacTh (omrcaHue paboThl).

OcHOBHas 4YacTh OTYETa BKIIOYAeT B ceOsA: OMMCaHWE MOJENU WH)XEHEPHOTO
MPOCKTA, HATMYHE 3aKIFOUYCHUS O BO3MOXKHOCTH PeaM3alliy MPOCKTa.

- 3aKJII0YEHHE (BBIBOJIBI);

- CITUCOK MCTIOJIb30BAHHOM JIUTEPATYPHI.

3ammTa OTYETa 3aKIIOYAeTCs B MPEIBSBICHUH IPETOAABATENI0  IMOJyYEeHHBIX
pe3yabTaToB B BUje (aiiia M JEeMOHCTpAIMU MOJYYCHHBIX HABBIKOB MPH OTBETAaX HA BOMPOCHI
Mpero1aBaTeds.

KonTpo/ibHBIE BOIPOCHI

1. Tpemnoxure, KTO ObI MOT' y4acTBOBAaTh B ()OPMUPOBAHUU TPEOOBAHHI ISl MIPOCKTA.
OOBsicHUTE, TOYEeMy IOYTH HEW30eKHO, 4YTo TpeboBaHMs, CHOPMYIUPOBAHHBIC Pa3HBIMHU
JUIaMH, OyTyT IPOTUBOPEUYHBHI.

2. Pa3pabarpiBaercst mpoekT. OnpeaenuTe OCHOBHBIE OTMOPHBIE TOYKH 3PEHHS, KOTOPHIS
HE00X0IMMO Y4ecTh B CHelM(UKALNU MTPOEKTa, U MOKAKUTE UX B3aUMOOTHOLICHHS, HCIIONb3YsI
IyarpamMmy Mepapxuu TOUeK 3peHusl.

3. CranpmapTHBIE MeTOA aHaiu3a TpeOOBaHM HE COOTBETCTBYET TpeOOBaHUAM K
MHHOBAIIMOHHOMY IPOAYKTY. UTO BbI JOJKHBI AeNaTh B TAKOW CUTYAIIUU.

IIpakTHyeckas padora 3. OHTOJIOTHS NPeJCTABJICHUS JaHHBIX U 3HAHUII B
WHHOBAILMOHHBIX PelIeHHUAX

Hean pabGorel: H3yueHue OHTOJOTMU MPEACTABICHUS JAHHBIX M 3HAHUM B
MHHOBAllHOHHBIX PEIICHUSX.

[IpakTyeckast paboTa HampaBiieHa Ha M3yYCHHE OHTOJIOTUU MPEACTABICHUS NAaHHBIX H
3HAHUI B UHHOBALIMOHHBIX PEIICHUIX.

TpeboBaHus K pe3ybTaTaM BBHIIOJHEHUSI IPAKTUIECKOI paboThI:

- uH(pOpMallMOHHAsT MOJENIb CHCTEMbl JOJKHA COJIEp)KaTh OIMCAaHUE CYIIHOCTEH U
CBSI3€H MEX/1y HUMHU, NpesicTaBlIeHHOTro B popmare RDF;

- B 3aBUCHUMOCTH OT BapuaHTa 3a/laHus MOJEJb JaHHBIX JOJKHA OTOOpa)xaThb CBSI3U U
XapaxkTep B3aUMOJCHCTBUS MEK/y KOMIIOHEHTAMHU CUCTEMBI.
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OcHoBBI TEOPUH

HedopmanbHo OHTONOTHS MpeicTaBiseT co0OM HEKOTOpOe ONMucaHWe B3IUIAJa Ha MUP
NPUMEHHUTEIBHO K KOHKPETHOW 00JacTH MHTEPECOB. DTO OMHMCAHHE COCTOMT U3 TEPMHHOB U
MIPaBUJI UCTIOJIB30BAHMSI ATUX TEPMHUHOB, OIPAaHUYMBAIOIINX WX 3HAYEHUS B paMKaX KOHKPETHOM
obacTH.

Ha ¢opmasibHOM ypoBHE OHTOJIOTHS - 3TO CHCTEMa, COCTOsAlIas U3 Habopa MOHITUHA U
Habopa YTBEpXKACHUH 00 ITHX MOHATHIX, HA OCHOBE KOTOPHIX MOXXHO OIMCBIBATh KIIACCHI,
OTHOILIEHUS, GQYHKIIUU U UHIUBUIBI.

OnHO M3 caMBIX W3BECTHBIX ompejeneHuil oHronoruu aan Tom I'pybep, 3By4yuT OHO
cienyromumM odpazom: OHTONOTHS - 3TO TOYHAs crienupUKaIMsl KOHIIETTyalIn3alHH.

KoHnuenrtyanuzanus - 3TO CTPyKTypa pealbHOCTH, paccMaTpUBaeMas HE3aBUCUMO OT
cJIoBapsi MpeAMETHOM 00J1acTH M KOHKPETHOM CUTYyaIlUH.

Hanpumep, ecau Mbl paccMaTpuBaeM IMPOCTYIO MPEAMETHYIO 00J1acTh, OMHMCHIBAIOILYIO
KyOHKHU Ha CTOJIe, TO KOHILIENITyalln3annei sBiseTcs Habop BO3MOKHBIX MOJIOKEHUH KyOHUKOB, a
HE KOHKPETHOE MX PACIIOJIOKEHHUE B TEKYIIIMI MOMEHT BPEMEHHU.

bonee mozmuelt momudukanuent onpenenenus ['pybdepa sBISETCS Takoe OIPECIICHHE:
Onrosoruss — 310 (hopManbHas crHeuruUKalus COrjJacoBaHHOW KoHuentyanu3amuu. Ilox
COTJIACOBAaHHOM KOHIIETITyaJIn3aluel MoApa3yMeBaeTcsl, 4To JaHHAsl KOHIENTyalu3anus He eCTh
YacTHOE MHEHUE, a ABJISIETCS O0ILEeH ISt HEKOTOPO TpyMIIbI JTHOACH.

CdopmynrpoBaHoO elie 10CTaTOYHO MHOTO Pa3HBIX oIpeaenaeHuit onToaoruu. Hanpumep,
Huxkona I'yapuHo omnpenensieT OHTOJIOTHIO CleayromuM oopazom: OHTOIOTHS - 3TO popMabHAs
Teopusl, OTPAHUYUBAIOIIAS BO3MOKHBIE KOHLIETITYyaIu3allui MUpPA.

Hexotopsle onpeaeneHus 0TpaxkatoT CocoO0bl, KOTOPHIMH aBTOPBI CTPOST M HCIIOIB3YIOT
OHTOJIOTMH, HampuMmep: OHTOJOTHUSA - ITO HEePaAPXUUYECKU CTPYKTYPHUPOBAHHOE MHOKECTBO
TEPMUHOB, ONHUCBHIBAIOIINX MPEIMETHYIO 00JacTh, KOTOPOE MOXXET OBbITh HCIHOJB30BAHO Kak
UCXOJHAas CTPYKTypa Jiist 0a3bl 3HAHUH.

Conep:xaHue OHTOJIOTHH

OCHOBHBIMU KOMIIOHEHTaMHU OHTOJIOTUU MOTYT SIBJISITHCA:

- KJIacChl (MJIH MTOHSATHS),

- OTHOILIEHUS (UM CBOWCTBA, aTpUOYTHI),

- pyHkummy,

- aKCHOMB,

- OK3eMIUIPBI (MIIM MHIUBUIBI).

Knaccel unu MoHSTHS MCHOJB3YIOTCS B IIMPOKOM cMbicie. [loHsTHEM MOXKET ObITh
mo0as CyIIHOCTh, O KOTOpPOM MOXeT ObITh JaHa Kakas-mu0o uHpopmarus. Kiaccesl - 310
a0CTpaKTHBIC TPYMIbBI, KOJUICKIIMW WM HAO0Ophl 00BeKTOB. OHM MOTYT BKIIOYaTh B CeOst
9K3EMIUIAPHI, JPyTUe KIacchl, MO0 e COYeTaHus W Toro, U Japyroro. Kiaccel B OHTOJIOTHSX
OOBIYHO OpraHMW30BaHbl B TAaKCOHOMHUIO - HEpPapXUUecKylo KiIacCU(UKAMIO TOHATUH IO
OTHOILIEHUIO BKItoueHus. Hampumep, kiaccel MyskunHa n JKeHIuHa ABISAIOTCA NOJKIACCaMU
Ki1acca YenmoBek, KOTOPBI B CBOKO OYEpeIb BKIIFOUYEH B Ki1acC MIieKonuTaromue.

OTHOlIEHUST TPEACTABISIIOT THUI B3aUMOJEHCTBUS MEXAY IOHITUAMHM INPEAMETHON
o0nactu. @opMalbHO N -apHbIE OTHOIICHUS ONPEEIISIOTCS KaK MOJAMHOKECTBO ITPOU3BEACHUS N
MHOXkecTB: R € CI x C2 x ... x Cn. Ilpumep GunapHoro otHomeHus - orHomenue YACTb-
HEJIOE. OrtHomieHusi TOXX€ MOTYT OBITh OpPraHM30BaHbl B TAaKCOHOMHIO IO BKJIIOYEHHIO;
HarpuMep, OTHOUICHUS ObITh OTLOM s M OBITh MaTepblo JJs Ha MHOXECTBE JIOACH
COJIEp’KaTCsl B OTHOIIEHWU OBITH POAUTENEM Ui, KOTOPOE B CBOIO OYEpEab COACPKHUTCS B
OTHOLICHUHU OBbITh IPEAKOM JUISL.

DYHKINH - 3TO CIIEHUAIBHBIN CITy4ail OTHOIIEHUH, B KOTOPBIX N -H 3JIEMEHT OTHOLLICHHUS
OJHO3HAYHO oOmpejensercs n-1 mnpeamecTByOIUMU 3iaeMeHTaMu. DopMaibHO (QYHKUIUU
ompenenstores cuenyromum obpazom: F: Cl1 x C2 x ... x Cn-1 -> Cn. Ilpumepamu
(YHKUIMOHAJIBHBIX OTHOIIEHHH SBISIOTCS OTHOIIEHUS OBbITh MaTepblo Ul Ha MHOXECTBE
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JO/IeH, WM 1IeHa IOJIEP’KAaHHOTO aBTOMOOMJIS, KOTOpash BBIYUCISETCS B 3aBUCUMOCTH OT
MOJI€TT aBTOMOOWJIS, TaThl U3TOTOBJIEHUSI U ITpooera.

AKCHOMBI HCTIONIB3YIOTCS, YTOOBI 3alucaTh BbICKa3bIBaHUS, KOTOPBIE BCET/Ia MCTHHHBI.
OHu MOryT OBITH BKJIIOUYEHBI B OHTOJOTHIO JJISi Pa3HbIX Lielel, Hampumep, Ui ONpeiesieHus
KOMIIJIEKCHBIX OTPaHWYEHUI Ha 3HaYeHMs aTpuOyTOB, apryMEHTHl OTHOIICHUH, AJISi MPOBEPKHU
KOPPEKTHOCTH MH(OPMAILINY, OTTUCAHHOW B OHTOJIOTUH, WM JIJIs BBIBOJA HOBOM MH(OpMAaLIHH.

B kauecTBe mpumepa TOro, 4To B paMKax OHTOJOTMH IOHHMMAETCSl TOJ aKCUMOMAMH,
MOKHO TIPUBECTH CJEAYyIOLIee MOJIOKEHHE U ero (JOpMajbHYIO 3alliCh Ha A3bIKE MCUHMCICHUS
IIPEIMKATOB NIEPBOIO MOPSIKA:

PaGoTHUK, SABIAIOMIMIICS PYKOBOJIUTEIEM MPOEKTa, pabOTaeT B IMPOEKTE.

BBogsrcs nepemennsle E (pabotHuk) u P (pykoBomutens mpoekta). Toraa akcuoma
3aMUCHIBACTCS CIAEAYIOLUIUM 00pa3oM:

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

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

IMesu co3nanusi OHTOJIOTHIA

B nocneanue roapl pa3paboTka OHTONOTHM - siBHOE (hOpMajbHOE ONKCAHUE TEPMHUHOB
NpeIMETHOM 00JacTH M OTHOUICHUH MEXIY HUMH - HEepeXOoAUT M3 MHpa JiabopaTtopuil 1o
UCKYCCTBEHHOMY HHTEJJIEKTY Ha padouue CTOJIbI AKCIEPTOB IO MPEeAMETHBIM oOiacTsM. Bo
BcemupHOU maytuHe WWW oHTONOTMH CTanu OOBIYHBIM siBIeHHEM. OHTONOTHH B CETH
BapbUPYIOTCS OT OOJIBIINX TAKCOHOMUM, KaTErOpU3UPYIOUINX BeO-caiiThl (kak Ha caiite Yahoo!),
710 KaTeropu3aluii MpoJaBaeMbIX TOBAPOB U MX XapaKTEPUCTUK (Kak Ha caiiTe Amazon.com). Bo
MHOTUX AMCLUMIUIMHAX celyac pa3palaThIBAIOTCS CTaHIAPTHHIE OHTOJOTHH, KOTOPbIE MOTYT
UCTIOJIb30BATHCS 3KCIEPTaMU MO MPEAMETHBIM OOJACTSAM ISl COBMECTHOTO HCIOJIB30BAHUS U
aHHOTUPOBaHUA MH(GOPMALIUU B CBOEH 00JIACTH.

Hanpuwmep, B 00macTi MEIUIMHBI CO3aHbl OOJBIINE CTAHIAPTHBIE, CTPYKTYPUPOBAHHBIC
cinoBapu, Takue kak SNOMED wu cemantnueckass cerb Cucrembl YHUGUIUPOBAHHOTO
Menumuackoro f3bika (Unified Medical Language System, UMLS). Taxxke mnosBistorcs
obOmupHBIe obmienenessie onTosoruu. Hanmpumep, [Iporpamma OOH 1o pa3zsututo (the United
Nations Development Program) u xommanuss Dun & Bradstreet oObenuuwim ycunmust s
pa3pabotku onTojoruu UNSPSC, koTopas mpenocTaBisieT TEPMUHOJOTHIO TOBApOB M YCIYyT
(unspsc.org).

OnTtosorusi omnpenenseT OOWUN cIoBapb AN YYEHBIX, KOTOPHIM HYXHO COBMECTHO
UCTOJNb30BaTh MHpOpMalMI0O B  OpeaMeTHoW obOmactu. OHa  BKIOYAaeT  MAaIIMHHO-
UHTEpIIpeTHpyeMble (HOPMYIUPOBKH OCHOBHBIX MOHSATHH NpeaIMeTHOW 00JacTH M OTHOILEHUS
MEXy HUMH.

[Touemy BO3HHKAaEeT MOTPEOHOCTHh B pa3pabOTKe OHTOJOTHH? BOT HEKOTOpHIC MPUUUHBI,
KOTOpbIE HUXKE OYIyT pacCMOTpEHbI oJpoOHee:

- ISl COBMECTHOTO HCIOJB30BaHUS JIOAbMHU WM TNPOTPAMMHBIMU areHTaMu OOIIero
MOHUMaHMS CTPYKTYpbI HH(popMaIuu;

- 1Sl BO3MOYKHOCTH TOBTOPHOT'O MCIIOJIb30BAaHUS 3HAHUH B MPEMETHON 001acTH;

- JUIS TOTO 4TOOBI CAENaTh JOMYIIECHHUS B IPEIMETHOM 001aCTH SIBHBIMH;

- 711 OT/IETICHUS 3HAaHUH B TIPEAMETHON 00JIaCTH OT OTIEPATUBHBIX 3HAHU;

- JUId aHAJIM3a 3HAaHWH B TIPEAMETHON 00J1acTH.

CoBMecTHOE HCMOJb30BaHUE JIIOABMH WJIM TMPOTPAMMHBIMU  areHTamMu  OOLIero
MOHUMaHMs CTPYKTYpbl HH(POPMALIUU SBJISIETCA OJHOW M3 Hamboisiee o0IuMX Lenel pa3paboTKu
oHrosioruii. K npumepy, mycTb HECKOJIBKO Pa3IMYHBIX BEO-CaliTOB coAepkKaT MHPOPMAIUIO IO
MEIUIUHE WIM NPEJOCTaBIAIOT HHGPOPMALMI0O O IUIATHBIX MEIUIMHCKHMX  yCIyrax,
oraunBaeMbix depe3 MutepHer. Eciau 3TH BeG-caiiThl COBMECTHO MCHOIB3YIOT U MyOIHUKYIOT
OJHY M Ty e O0a30ByI0 OHTOJIOTMIO TEPMUHOB, KOTOPBIMH OHHM BCE€ IOJB3YIOTCSA, TO
KOMITBIOTEPHBIE areHThl MOTYT H3BJE€KaTh HH(GOPMALMI0O M3 ATHUX pa3jIMYHbIX CaWTOB U
HaKaIUIMBaTh €e. ATEHThl MOTYT HCIIOJIb30BaTh HAKOIUIEHHYIO MH(OpPMAIHIO JUIsl OTBETOB Ha
3arpochl MOJIb30BaTeNIel WK KaK BXOAHbBIE JaHHbIE JUIS IPYTUX MPHIIOKEHUH.

12



ObecnieyeHre BO3MOXHOCTH UCIIOJIb30BAaHUS 3HAHUHM MPEIMETHOM 00IacTH CTalo OJHOM
W3 JBWXKYLIMX CHJI HEJABHErO BCIUIECKA B M3y4eHHMH OHToJorWi. Hampumep, mmsa mopenei
MHOTHX Pa3JIMYHbIX MPEIMETHBIX 00JacTell HeoOXO0AUMO C(OPMYIHPOBATH MOHITHE BPEMEHHU.
OTO TpeaCTaBICHHE BKJIIOYAET TOHATHE BPEMEHHBIX WHTEPBAJOB, MOMEHTOB BpEMEHH,
OTHOCHUTENIBHBIX MEp BPeMEHHU M T.A. Ecau ojHa rpymnmna y4eHbIX JeTajJbHO pa3paboTaeT Takylo
OHTOJIOTHIO, TO JAPYIME€ MOTYT MPOCTO MOBTOPHO HCIOJB30BaTh €€ B CBOUX IPEIMETHBIX
obmactsx. Kpome Toro, ecim Ham HYXXHO C€O34aTh OOJBIIYI0 OHTOJOTHIO, MBI MOXEM
MHTETPUPOBATh HECKOJIBKO CYIIECTBYIOIIMX OHTOJIOTHMM, OMNMCHIBAIOIIMX YacTH OOJbIION
npeaMeTHOW ob6nmacTu. Mbl Takke MOXKEM IOBTOPHO HCIIOJIb30BaTh OCHOBHYIO OHTOJIOTHIO,
takyto kak UNSPSC, u pacmmputs ee 1715 onrcaHusi HHTepeCcyollel Hac MpeMeTHON 001acTH.

Co3naHue sIBHBIX JIOMYIICHUH B MPEeIMETHON 00JacTu, JeKalluX B OCHOBE peajn3alluy,
JaeT BO3MOXKHOCTb JIETKO H3MEHHUTh 3THU JOMYLIECHUS MpPU H3MEHEHUWH HalIMX 3HaHUM o
npeaMeTHoi  obnactu. JKecTkoe KOIMPOBAaHHE TPEANONIOKEHHH O MHpe Ha  A3bIKe
MIPOrpaMMHUPOBAHUS TPUBOIUT K TOMY, YTO 3TU NPEANOIOKEHHUS HE TOJBKO CI0KHO HAWTU U
MOHATh, HO W TaKXe CJOXHO W3MEHUTb, OCOOCHHO Herporpammucry. Kpome Toro, sBHbIE
crielupUKauy 3HaHUN B MPEeIMETHOW 00JaCTH MOJEe3HBI JUIsl HOBBIX IMOJIb30BaTENeH, KOTOphIe
JIOJDKHBI Y3HATh 3HAYEHUS] TEPMUHOB MPEIMETHOM 00JIaCTH.

OtneneHne 3HAHUW TPEAMETHOW 00OJIACTH OT OMEPAaTHUBHBIX 3HAHUN - ATO €Ile OJUH
BapHaHT OOIIEro NMPUMEHEHUS OHTOJIOTHI. MBI MOXEM omnucaTh 3aAady KOH(UTYpPUPOBAHUS
MPOJYKTa W3 €ro KOMIIOHEHTOB B COOTBETCTBUM ¢ TpeOyemoll creuudukanveid U BHEIPHUTH
nporpamMMmy, KOTOpas JelaeT 3Ty KOH(PUIypaluio HE3aBHCHMOW OT NpPOAYKTa M CaMHX
KoMIoHeHTOB. Ilocie 3Toro Mbl MoOXXkeM pa3paboTaThb OHTOJIOTHMIO KOMIIOHEHTOB H
XapakTepucTuk OBM M NPUMEHUTH 3TOT aJTOPUTM A KOH(PUIYpHUpPOBAHUS HECTAHIAPTHBIX
OBM. MbI Takke MOXKEM HCIIOJIb30BaTh TOT K€ alNTOPUTM JUIsl KOHPUTYpUpOBaHMs JHU(TOB,
€CIT MBI NIPEIOCTaBUM €My OHTOJIOTHIO KOMIIOHEHTOB JIU(TA.

AHanu3 3HaHWM B MpeAMETHOM O00JaCTH BO3MOXKEH, KOrja HMeeTcs JeKiIapaTUBHas
cneunpukanuss TepMUHOB. DOpMaNbHBIA aHAJIW3 TEPMUHOB YPE3BBIYAWHO ILIEHEH Kak INpHU
MOTIBITKE TOBTOPHOT'O UCIIOJIb30BAHUS CYLIECTBYIOIINUX OHTOJIOTUH, TaK U MIPU UX PACHIMPEHUH.

Yacto oHTOJIOTHS MpeAMETHON 00JacTu cama mo cebe He sABisgercs 1enblo. PaspaboTka
OHTOJIOTMHM CPOJIHM ONpEJeNIeHHI0 Habopa NaHHBIX W HUX CTPYKTYpbl AJIs HCIOJIb30BAHUSA
IpPYTMMH IporpaMMaMu. MeToasl pemeHus 3ajgad, JOMEHHO-HE3aBHUCHMBIE NPUIIOKEHUS U
MpPOrpaMMHbIE areHThl HCHOJB3YIOT B KayecTBE JAaHHBIX OHTOJIOTMM M 0a3bl 3HAHU,
IIOCTPOECHHBIE HA OCHOBE ATHX OHTOJIOTHUH.

IlocranoBKa 3a7a4u K NIpaKTH4YeCKoil padoTe 3

1. M3yunre npennaraeMblii TEOPETUUYECKUI MaTepHall.

2. Pa3paboraiite nH()pOpMAITMOHHYIO MOJIEIH /TSI BRIOPAHHOTO WHXEHEPHOTO MPOEKTA.

3. IlocTpoiite MoJieNb PEACTABIEHUS TaHHBIX.

4. CocraBbTe OTYET, BKJIIOYAIOMIMM MOJENb MPEACTaBICHUS JaHHBIX, OIMCAHUE
KOMIIOHEHTOB CUCTEMBI, IOTOKOB JITaHHBIX, XPAHUJIHII U BHEIIHUX 00beKTOB. [IpencTaBbre oT4HeT
IO MpaKTU4YecKoi padoTe ISl 3aIUTHI.

BapuaHThl HHAMBUAYAJIbHBIX 32IaHUI

B cooTrBercTBUM ¢ yka3zaHHOM MpeIMeTHOW 00JacThi0 M KJIAaccCOM pa3pabaThiBa€MOro
IIPOEKTa MOCTPONTE MOJENb NPEACTABICHUS NaHHBIX, BKJIIOYas BO3MOKHBIE B3aUMOACHCTBUS
MEX/1y KOMIIOHEHTaMH CHCTEMBI.

Tabmuua 3.2 — UnauBuayanbHbIe 33 JaHUs

Ne ITpeameTHast 06JaCcTh Kitacc UC
1 Cxuag MRP

2 [Tpon3BOACTBEHHOE MPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 ToproBoe npeanpusiTue SCM
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5 Toprosoe npeanpusaTre B2C

6 ITopTan B2B

7 CrpourenbHOE IpeaIpUsTHE NC yuera

8 Briciiee yueOHOe 3aBefieHUE NC ynpanenus

9 WndpactpykTypa npeanpustus CIIIIP

10 | AnmapaTtHas ”HGPACTPYKTypa MPEANPHUSITHS DKcrnepTHas cuctema

Conep:kanue oTyera

[To BbImonHeHHON paboTe cocraBisercss oT4eT. OTYET BBIMOIHIETCS B 3JIEKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUETY MPOBOJAUTCS 3aIUTa MPAKTUYECKON pabOTHI.

OTuer 1O NpPaKTUYECKOH pabdoTe IOMKEH COCTOSATh W3 CIEAYIONMIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4acTh;

- OCHOBHasl 4acTh (ONucaHue paboThl): MOJEIb MPEACTABICHUS TaHHBIX;

- 3aKJIFOYCHHE (BBIBO/IBI).

BBojHas yacTe oTueTa 10JIKHA BKIKOYATh ITyHKTHI:

- YCIIOBHE 3a]1a4H;

- IOPSIIOK BBITIOJTHEHHUS.

- IPOrpaMMHO-aNMnapaTHbIe CPEJICTBA, UCIIOIb3yEeMbIE MPU BHIMOIHEHUH PAOOTHI.

3amTa oT4eTa Mo MPaKTUYeCKOi paboTe 3aKITI0YAETCS B MIPEIbSIBICHUH MIPETIOAABATEIIO
MOJTyYE€HHBIX Pe3yJbTaTOB B BUJE (ailia U AEMOHCTPALMU MOJYyYEHHBIX HaBBIKOB IPH OTBETaX
Ha BOIPOCHI IPENOIaBaATENS.

KonTpoabHbIe BONPOCHI

1. JaiiTe onpeneneHne NOHIATHIO «MOJIEIb IPEICTABICHUS TaHHBIX).

2. Kakue Tumbl CBSI3U MOTYT MPUCYTCTBOBATH B pENIAILIMOHHBIX BJ[?

3. JMaiiTe onpeeneHue MOHATHIO «ITIOTOK JaHHBIX).

4. Kakve TUIbI B3aMMOACHCTBHS TPEACTABICHBI MEK1Y KOMIIOHEHTAMH CUCTEMBbI?
5. JlaiiTe onpeneneHne MOHSATHIO KIacc, 00BEKT Kiacca, CyIHOCTh

6. KeM 1 111 4ero MOeT OBITh HCIIOJIb30BaHa MOJENb JaHHBIX?

IIpakTnueckasi padora 4. CemaHTHUYeCKOE MOl TMPOBAHNE JAHHBIX U 3HAHUI B
TEXHOJIOTUsIX 0OJIBIIHNX JAHHBIX

Hear padorsl: 3yueHre METONOJIOTMH CEMAHTHYECKOTO MOJCIMPOBAHUS TAHHBIX.
[TomydeHne HaBBIKOB 1O TMPUMEHEHHIO METOJNOJIOTMH JJisi pa3paboTKu HHQPOPMAIIOHHOTO
o0ecrieueHust MPOeKTa.

[IpakTuueckass pabora HampaBlieHA HAa O3HAKOMJICHHE C OCHOBHBIMH TIOHSTHUSMHU
METOJO0JOTUHA CEMAHTHYECKOTO MOJICTUPOBAHUS JTAHHBIX, TIOJyYEHHE HABBIKOB MO MMPUMEHEHHUIO
JaHHBIX TOHATUH TpU pa3pabOTKEe MPOEKTa, HU3YYEHHE METOJIOB  POCKTHPOBAHHS
PIH(i)OpMaI_II/IOHHOFO O6€CHG‘IGHI/I$[ CUCTEMBI.

TpeGoBaHwMsI K pe3ynbTaTaM BHITIOTHEHHS MPAKTUIECKON pabOTHI:

HOCTpOI/ITB CeMaHTquCKYIO MOACJIb HpellCTaBJ'IeHI/IH JaHHBbIX, HpeJICTaBI/ITB 158
000CHOBATH PE3yIbTAThl MOJICTHPOBAHUS.

OcHoOBBI TEOPHUH

B npoexkTHpoBaHUM OHTOJIOTMH YCJIOBHO MOXHO BBIJAEIUTH JBAa HAIpPaBICHUS, 10
HEKOTOPOr0 BPEMEHM pa3BUBABIIMXCA OTIENbHO. llepBoe CBA3aHO C IIPEACTABICHHEM
OHTOJIOTMH KaK (OpMaTbHON CHCTEMbI, OCHOBAaHHOW Ha MaTeMaTHYECKH TOYHBIX aKCHOMax.
BTopoe HampaBieHue pa3BHBaJIOCh B paMKaxX KOMIIBIOTEPHOW JIMHTBUCTUKM M KOTHUTHBHOMN
HayKU. TaM onronorss IOHUMANIACH KaK CUCTEMA aOCTPAKTHBIX MOHSTUMN, CYIIECTBYIOIIUX TOJIBKO B
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CO3HaHUM YEJIOBEKa, KOTOpasi MOXKET OBITh BhIpa)K€Ha Ha €CTECTBEHHOM SI3bIKe (WJIM CPEICTBAMU
KaKOW-TO Jpyrod cucteMbl CUMBOJOB). IIpu 3TOM OOBIYHO HE Jenaercs MPEeNoOKEeHUH o
TOYHOCTH WUJIM HETIPOTUBOPEUNBOCTH TaKOW CUCTEMBI.

Takum oOpa3omM, CyIIeCTBYeT JBa albTEPHATUBHBIX MOJAXOJa K CO3JAHUI0 U
ucclieIoBaHUIO OHTOJNOTUN. [lepBrlii (popManbHBI) OCHOBAH Ha JIOTHKE (IIPEJUKATOB MEPBOTO
MOpsAJKa, IECKPUIITUBHOM, MOJAIbHOM U T.M.). BTOpoil (JMHIBHCTHUYECKHI) OCHOBaH Ha
U3yYEHUH E€CTECTBEHHOTO s3bIKa (B YAaCTHOCTH, CEMAHTHUKH) W IOCTPOCHHUH OHTOJIOTHI Ha
00JIBIINX TEKCTOBBIX MAaCCUBaX, TaK HA3bIBAEMBIX KOPITyCaX.

B nacrosmee BpeMs IaHHBIE MOAXOMbI TECHO B3aUMOJECHCTBYIOT. MIET roucc CBA3EH,
MO3BOJIAIOIINX KOMOMHHMPOBATh COOTBETCTBYIOIINME MeTo/bl. [1l03TOMy HMHOTA OBIBAET CIIOKHO
OTACTUTH JIEKCHYECKHE OHTOJIOTUU C JIEMEHTaMU (DOPMAbHBIX AKCMOMATHK OT JIOTHYECKHUX
CUCTEM C BKJIFOUCHUSIMU JIMHIBUCTHYECKUX 3HAHUI.

He3aBucumo OT pa3snMuHBIX MOAXOAOB MOXKHO BBIIEIUTh 3 OCHOBHBIX INPHUHIUIA
KJIacCU(PUKAIIMA OHTOJIOTHIA:

- 10 CTeNneHu (GOpPMabHOCTH;

- 110 HAMOJIHEHUIO, COJIEP)KUMOMY;

- 110 1IeJIN CO3/IaHusl.

PaccmoTpum cooTBeTCTBYIONIME KIAaCCU(PUKAIIMY 110 TIOPSAKY.

Kaaccndukanus no crenenn popmaiabHocTH. ""CnekTp oHTOTOTHIA"

OOBIYHO JIIOM U KOMIBIOTEPHBIE areHThl (MporpamMmbl) HMEIOT HEKOTOpOe
IIPEJICTAaBICHUE O 3HAYEHMSX TEPMHUHOB. lIporpamMmHble areHTbl HMHOIZA MPEAOCTaBISAIOT
CHEeU(PHUKAIUIO BXOJHBIX 1 BBIXOJHBIX IaHHBIX, KOTOPbIE TAKKE€ MOTYT ObITh HCIIOJIb30BAHBI KaK
creungukauns rporpamme. CXOJTHBIM 00pA30M OHTOJIOTHM MOTYT OBITh PUMEHEHBI, YTOObI MIPEJOCTaBUTh
KOHKPETHYI0 creuu@uKaluio HMEeH TEePpMUHOB M 3HAu€HUM TepMHUHOB. B pamkax 3Toro
NOHMMaHMA (TJI€ OHTOJOTHA SABJseTCA crenuduKanueil KOHUENTYaIbHOW MOJCIHU - xowentyamsaumr)
CYILIECTBYET IpocTop Ajs Bapuauuid. OTaenabHble BUIAbl OHTOJIOTHM MOTYT OBITh MpEACTaBICHbBI
KaK TOYKH Ha CIIEKTPE B 3aBUCUMOCTH OT JETaJIel UX pean3allUH.

FaTanork Ha ocHoee 1D

Cnosapy TEPMMHOE
P P Tezaypychl.

HethopmanbHele OTHOWEHKWE «Bhiwe- Himes

TAKCOHOMIAK

PopMancHele
TaKCOHOMKM

PopManeHele
3K3ENMNNApEI
CBOMCTEA Ha OCHOBE
thpe iMOE
JrpaHu4eHnA Ha
SHAYEHKMA

M3 BHOHKTMEHEIE KNACChI,

{JBpaTHeIE CBOWCTES
MpoW3EONEHEIE NOMMYECKME

OrpaHuHeHKUA

Puc. 2.1. Cnektp ontosnoruid. Kocasg depra paznensier CUCTEMBbI, MPEIOCTABIISIIONINAE
"4yeI0BeKO-MOHATHBIE" (BBILIE YEPThI) U "MAITMHO-TIOHATHBIE" (HUYXKE YePThl) OMUCAHUS

Ha pucynke n3o0pakeH Tak Ha3bIBAEMbIH CIIEKTP OHTOJIOTHH O CTeNeHU (hOPMAIBHOCTH
MPEACTABICHUS, UCTIOIb30BAHUIO TEX WJIM MHBIX CUHTAKCUYECKUX KOHCTpyKuMil. Kaxknas Touka
COOTBETCTBYET HAJIMYUIO HEKOTOPBIX KIIOYEBBIX CTPYKTYp B OHTOJOTMH, OTIMYAIOUIMX €€ OT
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Apyrux Todek Ha crekrpe. Kocas dyepra yciaOBHO OTAENSET OHTOJIOTMH OT JPYTHX PECYpCOB,
MMEIOLINX OHTOJIOTMYECKHUI XapakTep.

[lepBoii TOuke Ha CIEKTPE COOTBETCTBYET KOHMPOIUPYEMbILIL C106aPD, T.€. KOHEUHBIN
CIHUCOK TEPMUHOB (IIPOCTEHIIUM MPUMEPOM SIBIISIETCS KATaJoOI HA OCHOBE HJIEHTU(UKATOPOB).
Karanoru npeacTaBisioT TOUHYIO (HE MHOTO3HAuYHY0) MHTEpIpETaluo TepMUHOB. Hanpumep,
KaXJIbIN pa3, CChUTAasICh HAa TEPMUH '"MaruHa'", Mbl OyIeM UCIOJI30BaTh OJHO M TO YK€ 3HAUCHUE
(cootBercTBYIOLIEE HEKOTOpOMY ID B ciioBape), BHE 3aBUCUMOCTH OT TOTO, O Y€M UJAET PEUb B
KOHTEKCTE: 0 "cThpanbHOM MaminHe", "aBToMo0use" min "Tocy1apcTBeHHON MalnHe".

Hpyroit cnenudukanyeil OHTOJIOTHH MOXET OBITh 210ccapuil, IPEACTABISIONUN cO00i
CIHCOK TEPMHHOB C HMX 3HaYeHUSIMH. 3HAU€HUS OINMUCHIBAIOTCS B BHUAE KOMMEHTapHeB Ha
€CTECTBEHHOM S3bIKe. DTO AaeT Oosblie HHPOPMAIUH, TOCKOIBKY JIFOIM MOTYT IPOYECTh TaKOi
KOMMEHTapuid M TIOHATh CMBICH TepMuHa. HHTeprperauuu TepMHUHOB MOTYT OBIThH
MHOT'O3HAaYHBIMH. [JI0CCapuy HENpUroaHBI A aBTOMAaTHYECKOM 00pabOTKH MpOorpaMMHBIMHU
areHTaMmH, HO MO>KHO, KaK ¥ paHee, IPUCBOUTh TepMuHam ID.

Te3aypycel HeCyT NONOJHUTEIBHYIO CEMAHTHKY, ONPEAEIA CBSI3U MEXIYy TEPMHHAMHU.
OTHouIeHMs, CBOMCTBEHHBIE Ul TE3aypyCOB: CHHOHUMUS, uepapxuyeckoe OmMHOuieHue W
accouuanus. PanHue nepapxuu TepMHUHOB, NosBUBIIMECA B CeTH, ONpEAEIsiIN TEPMUHBI Yepe3
orepaiy 0000IIeHNs U yTOuHeHHus. Yahoo, Hampumep, BBesa HEOOJIbIIOE YUCIIO KaTeropHii
BEPXHET0 YPOBHS, TaKUX, Kak " mpeaMeTsl oAex /bl ". 3areM " miatbe " onmpenesnsaioch Kak BUJ
(>keHCKOM) onmexbl. SIBHas wepapxusi Yahoo HE COOTBETCTBOBaJIa B TOYHOCTH (POpMaibHBIM
cBoiictBam uepapxuueckoro otHoueHust [1OJIKIIACC-KJIACC. B Takux nepapxusix MOXKET
BCTPETUTHCA CHUTYyalusi, B KOTOPOM 3K3EMIUISp Kjacca-MOTOMKAa HE SBIAETCS 3K3EMIUISIPOM
Kjacca-nipeaka. Hampumep, obmas kareropus " mpeaMeTsl OAexkabl " UMeeT MojAKaTeroputo "
keHckre " (KoTopas JoJKHA Obuta OB 00JIee TOYHO HA3bIBATHCS " KEHCKUE TIPEIMETHI OJICK bl
"), a 3Ta KaTeropus, B CBOIO OYepelb, BKIOYAET MOoAKaTeropuu " akceccyapsl " u " ruiates ".
SAcHo, uTO akceccyapbl, Hanpumep " Opormu ", HE SBISIFOTCS MPEAMETaMH OJEXKIbl. 3/1eCh HE
BbINOIHAETCS BaskHOE cBoMcTBO oTHOWEHUs [IOIKJIACC-KJIACC - TpaH3UTHBHOCTD.

Jlanee crnenyer Touka ghopmanwvhvle makconomuu. ITa PA3HOBUIHOCTH OHTOJIOTUN
BKItouaeT Tounoe omnpenenenue otHomenus [1OAKIIACC-KJIACC (o6o3nauaemMoro kak isA ).
B takux cucremax cTporo coOuronaeTcs mpaH3umueHocms OTHOLEHUS 1SA: ecin A sBIsSeTCS
MIOJIKJIACCOM Kjlacca B, To kakaplil mogkiace kiacca A Takke sBJISETCS MOJKIaccoM Kiacca B.
Crporas uepapxus KJIaccoB HE0OXOAMMa MpPU MCMOJIb30BAaHUHM HACJIEIOBAaHUS JUISl MPOLIETYPHI
JIOTUYECKOT0 BBIBOJIA.

Crnenyromas TOYKa CIEKTpa - HaJIM4uMe B OHTOJOTHMYECKOW cucreme (HopMaabHOTO
otHomenuss OK3EMIIIAP-KITACC (o6o3nauaemoro kak islnstanceOf ). Hexoropsie
KJIacCU(UKALMU BKIIOYAIOT TOJBKO HMMEHa KJIaccoB, JPyrHe COJAepKaT Ha HUKHEM YPOBHE
sk3eMIUIsipel  (MHauBUAbL). s otHomenuss OK3EMIUIAP-KIJIACC  BoimonHsieTcss  Tak
Ha3bpIBaeMas "HaclaeayeMOCTh'" BIOJIb OTHOIICHHS 1SA: eciu A sBISETCS MOAKIACCOM Kiacca B,
TO KaXKABIM DK3eMIUIIp Kiacca A Takke sBIsSeTCsS JK3eMIursipoM kinacca B. Iloatomy B
MIPUBEICHHOM BbllIe MpuMepe " Opomu " He MOrYT ObITh NOMEIICHBl B HepapXxuu Huxke "
NpeAMET OACXKIbl ", Naxe B TMOJKATETOPUIO " KEHCKUE NPEIMEThl OJSKIbl ", WIM CTaTh
9K3EMIUIIPOM 3TOM KaTErOpUHU.

Hanee cpenu CTPYKTYPHBIX 3JIEMEHTOB MOSIBIISIOTCS ¢10mbl. 31€Ch KJIAacchl (MHOTIA UX
Ha3BIBAIOT (petimamu ) MOTYT UMETh HH(POpMAIIUIO 0 cgoticmeax (cromax). Hanmpumep, kimace "
mpeaIMeT OJeXabl " MOXeT uMeTh cBoicTBa " meHa ", " cmeman u3 ". CBoiicTBa OBIBAIOT
0COOEHHO TOJIE3HBIMU, KOT/Ia OHU OIpPEJIeJIeHbl Ha BEPXHUX YPOBHIX HEpapXUU U HACIEIYIOTCS
nojkiaccamu. Tak, B OTpeOUTENbCKON HepapXuu Kiacc " MpoayKT " MOKET UMETh CBOHWCTBO "
1eHa ", KOTopoe MoJIy4aT BCE €ro MOJKIIACCHI.

Bonbiieil BBIpa3sUTEIbHOCTHIO O0JIAAIOT OHTOJOTMH, BKIIIOYAIOIME OTPAHWYEHHUS Ha
o0nacTh 3HauUEHUN CBOMCTB. 3HAU€HHUsI CBOMCTB OepyTcs M3 HEKOTOPOTO NPEIONpeAesieHHOTO
MHOXecTBa (IIeJIble YHUCIIa, CHMBOJIbHBIE KOHCTaHTHI) WJIM U3 TOJAMHOXKECTBAa KOHIENTOB
OHTOJIOTMH (MHOXECTBO 3K3E€MIUISIPOB JIaHHOTO KJIacca, MHOXKECTBO KiaccoB). MOKHO BBECTH
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JOTIOJTHUTENbHBIE OTPaHUYEHHS Ha TO, YTO MOKET 3aloyHATh cBoWcTBO. Hampumep, s
cBoiictBa " caenmaH w3 " kjacca " mpeaMeT OJEKIbl " 3HAUYEHHUS MOTYT OBITh OTPaHUYCHBI
sK3eMInUIsIpamMu kiacca " marepuan ". Jlerko yBuaeTh nmpo0iaeMbl, KOTOPbIE MOTYT BO3HUKHYTH B
9TOM Clly4ae MPH HUCIIOIb30BAaHUHM HECTPOroM TakcoHomuu. Ecim " nyxu " - moroMok kiacca "
MpeAMET OAEK/IbI "', TO OH YHacJeAyeT CBOMCTBO " ciellaH u3 " BMECTE C OrpaHMYECHHUEM Ha €ro
3HaueHus (" marepuan ").

B 1memom ¢ HEoOXOAUMOCTBIO OIMUCHIBATH Oo0Jiee CIOXKHBIE (PaKThl BBIPA3UTEIHHBIC
CpelncTBa OHTOJOTMU (M €€ CTPYKTypa) YCIoXHsoTca. Hampumep, MoxeT moTpeOoBaThCA
3allOIHUTh 3HAYEHHE KAKOTO-IMOO CBOMCTBA DJK3EMIUISPA, HCIONB3Ys] MaTeMaTHYeCKoe
BBIpOXCHUE, OCHOBAHHOE Ha 3HAYCHUSAX JAPYTHX CBOWCTB JAHHOTO DK3EMIUISPA WIIM 3HAYCHUSIX
CBOMCTB IPYTHX IK3EMILISIPOB. MHOTHE OHTOJIOTUH MO3BOJISIOT OOBSABIATH /1Ba U OoJiee Kiacca
TU3BIOHKTUBHBIMHA  (HETIEPECEKAIOMUMHUCS). IDTO O3HAYaeT, YTO Yy JIaHHBIX KJIACCOB HE
CYIIECTBYET OOIINX IK3EMILISPOB.

HekoTtopsle sS3bIKM OMMCaHUSI OHTOJIOTHI MTO3BOJISIOT J€1aTh MPOU3BOJIBHBIC JTOTHICCKUC
YTBEPKJICHUSI O KOHLETITAX - AKCUOMBbL.

SA3piku onucanusa oHTojorui, Takue kak CycL u Ontolingua, mo3BosiiOT pUKCHPOBATH
YTBEPXKACHUS Ha S3bIKE JIOTHKU MpeuKaToB nepBoro mopsaka (FOL).

Kanaccupukauus mo ueam co3aaHus

B pamkax 37Ol kimaccu(UKaMU BBIICISIIOT 4 YPOBHS: OHTOJOTHS TPEICTABICHUSA,
OHTOJIOTHS BEPXHETO YPOBHSI, OHTOJIOTHS TIPEIMETHON 00JIaCTH ¥ TIPUKJIATHAS] OHTOJIOTHSI.

OHTonorumn KOHL|enTyanusauus
I'Ipe,EI,CTaBJ'IEHHFl EbOpMaJ'IMBMOB npeictaBneHnA
3HaHWN

NOBTOPHO UCNONb3YyeMadA B
pa3HblX NpeoMeTHBIX obnacTtax

OHTONOrMK
BepPXHEro ypoBHS

NOBTOPHO UCNONb3yeman EHYTPK

OHTonoruu npegMeTHbIX] oAHOWN NnpeameTHOW obnacTh

obnacTten

HET BOSMOXHOCTW NOBTOPHO

[MpuknagHble
Ncnone3o0BaThb

OHTOJTOTHIA

Puc. 2.2. Knaccudukanus OHTOJIOTHIA 11O 1IN CO3TaHMS

OHToONI0THS TPEACTABJICHUSA

Llens ee co3maHus - omucaTh OOJACTh TPEACTABJICHHS 3HAHWUN, CO3JaTh SI3BIK IS
cHenu(pUKAIUU JPYTUX OHTOJIOTHI Oosee HU3KUX ypoBHEH. [Ipumep: onucanune MOHATHHN S3bIKA
OWL cpenctBamu RDF / RDFS. B nmanHOM ommcaHuu ONpenensioTCs TaKUe TOHSTHS, Kak

nn

"kmacc", "oTHomenue", "orpaHMueHNe Ha 3HaUeHHue cBoiicTBa", ""noMen", "nuanazon" u T.1.
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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:AlIDiferent owl:TransitiveProperty

Puc. 2.3. Onronorus npeacraBieHus s s3bika OWL

OHTOJI0THSI BepXHEro YPOBHA

Ee Ha3HayeHue - B CO3/1aHUM €MHON "TpaBUIILHON" OHTOJOTHHU, (PUKCUPYIOIIEH 3HAHUS,
o0mmue A7 HECKOJNIBKUX MpeAMETHBIX o0jacTed, U B MHOIOKPAaTHOM MCIIOJIb30BaHUM JaHHOM
oHTOJIOTUU. CyIIECTBYET HECKOJBKO KPYIHBIX OHTOJOTMM BEPXHErO YPOBHSI: cyc, norce, sumo,
ontonorust Jlxona CoBel (J.Sowa) u apyrue. Ho B 1eJ0M MONBITKM CO3/1aTh OHTOJIOTHIO
BEPXHETr0 YPOBHS Ha BCE CIIydaM >KM3HM IIOKa HE IPUBEIU K OKUAAEMBIM pe3ysibTaTaM. MHorue
OHTOJIOTMM BEPXHETO YPOBHA MOXO0XHM JApYr Ha apyra. OHU coiepkaT OJHU U T€ )K€ KOHLENTHI:
CYIIHOCTb, SIBJICHHE, TPOLECC, OOBEKT, pPOJIb, MPOCTPAHCTBO, BpeMs, MaTepHs, COOBITHE,
JIEUCTBUE U T.II.

Entity

Subclass-Of
E—

Physical [€——-259" ___| anstract

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

Puc. 2.4. Bepxuuii yposens uepapxuu ouronoruu SUMO
OHToJI0THS TPEAMETHOM 00/1acTH
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Jlpyroe Ha3BaHUe - OHTOJIOTHS JloMeHa. Ha3HaueHue cXoke ¢ Ha3HAYCHHEM OHTOJIOTHH
BEPXHEr0 YypOBHS, HO OO0JacTh MHTEpeca OrpaHHYeHa OJHOM MpeaMETHOM o01acThio (T.H.
JIOMEHOM), HarlpuMep, aBHUaIUs, MEAMLIMHA, KYJIbTypa, JUCTAaHIIMOHHOE oOyueHue, VHTepHeT-
TexHojoruu. OHTONOrHS NpeaMeTHOW ob0nacTu 00001IaeT MOHATHS, HCHOJIb3YIOIIMECS B
HEKOTOPBIX 3ajjayax JIOMEHa, a0CTparupysch OT caMMX 3aAay (Tak, OHTOJOTHS aBTOMOOMIIEH
HE3aBUCHMa OT JIFOOBIX OCOOCHHOCTEH KOHKPETHBIX MAapOK MamiiH). Bo MHOTHX IHCIHMITIMHAX
ceifuac pa3palaTBIBAIOTCS CTAHIAPTHBIE OHTOJOTMM, KOTOPbIE MOTYT HCIIOJIb30BaThCS
JKCIIEPTaMU IO MPEIMETHBIM O00JIaCTSAM JUIsi COBMECTHOTO HCMOJIb30BaHUS U aHHOTHPOBAHUSA
uHpOpMaLKU B CBOEH 00JacTH.

Hampumep, B 00J1aCTH MEIUIIMHBI CO3/IaHBI OOJBIINE CTAHAAPTHBIE, CTPYKTYPHUPOBAHHBIC
cioBapu, Takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHUCTeMAaTH3HpOBaHHAas HOMEHKJIATypa MEAMLMHBI - KIMHWYeckas TepmuHoiorusi) u UMLS
(Unified Medical Language System - cemanTuueckas cetb CucteMbl YHUDHUIIUPOBAHHOTO
Menutuackoro fI3pika). Taxke TOSBISIOTCS OOMIMPHBIC OOIIEIENIeBbIe OHTOJIOTHH. Tak,
nporpammMa OOH mno passutuio (United Nations Development Program) u kommanus
Dun&Bradstreet o6bemuuunu  ycwims s paspaborku  oHTosmormm UNSPSC, xotopas
MPEJOCTABIIAET TEPMHUHOJIOTHIO TOBAPOB M YCIYT (WWW.UNSPSC.0r'g).

IpuknaaHass OHTOJIOTHS

Ha3nauenue Takoil OHTONOTMH B TOM, YTOOBI ONKMCAaTh KOHLENTYAJIbHYIO MOJENb
KOHKPETHOW 3aJaud WM TpWiIokKeHWs. [IpukianHele OHTOJIOTHM OMUCHIBAIOT KOHIICTITHI,
KOTOpbIE 3aBHCAT KaK OT OHTOJIOTMU 337ay, TaK U OT OHTOJOTHM IpPEeIMETHOH o006iacTu.
[IpuMepoM MOXKET CIYXHTb OHTOJOTHS Ui aBTOMOOWIICH, CTPOWTENBHBIX MAaTepHAOB,
BBIUMCIIUTENIFHOW  TEXHUKHM. Takue OHTOJIOTMM  cojepkaT HauOojee crHeuU(pUUHYIO
unpopmanuto. Ilpumepsi: onronoruu mnpoekroB TOVE, Plinius. TOVE (Toronto Virtual
Enterprise). Llens npoekTa - co3ganue MOAEIH JaHHbBIX, KOTOpasi IOJKHA!

- obecrieuuTh OOIIYI0 TEPMHHOJIOTHIO JJISi MPEIMETHOM 00JaCTH, MPUIOKEHHUS KOTOPOil
MOTYT COBMECTHO HMCIIOJIb30BAThCS U IOHUMATHCS KXK/IbIM YYACTHUKOM OOIICHHUS;

- 1aTh TOYHOE U MO BO3MOXXHOCTH HEMPOTHBOPEUMBOE OINpEACIEHUE 3HAUECHUS Ka)KI0To
TE€pMUHA Ha OCHOBE JIOTMKH IIEPBOT0 MOPSIIIKA;

- obecrieuuTh 3aJaHME CEMAHTHUKHM C TOMOIIBIO MHOXECTBA aKCHOM, KOTOpbIE
aBTOMAaTHYECKH MO3BOJISAIOT MOJIy4aTh OTBET HA MHOXKECTBO BOIIPOCOB O MPEAMETHON 001aCTH.

TOVE nomxHO o0ecneunTs MOCTPOCHHE WHTErPUPOBAHHON MOJENIU HEKOTOpOil
NPEeIMETHOW 007acTH, COCTOALICH M3 CIEAYIOIIMX OHTOJOTMU: ONepaluid, COCTOSHUH U
BpPEMEHH, OpraHU3alluH, PECYPCOB, IPOYKTOB, CEPBHCA, TPOU3BOJICTBA, LIEHbI, KOJMYECTBA.

Plinus. Llenbio mpoekTa SBISETCA MOJyaBTOMAaTUYECKOE U36leueHue 3HaAHUll N3 TEKCTOB
Ha €CTECTBEHHOM SI3BIKE, B YACTHOCTH, JINTEPATYPhl O MEXaHUYECKUX CBOMCTBAX KEPAMUYECKHUX
MaTepuasoB. Tak Kak TEKCThl OXBAaTHIBAIOT IIMPOKUN AMAINIA30H MOHATUH, TpeOyeTCs MHOXKECTBO
WHTETPUPOBAHHBIX OHTOJIOTHH JUTSI OXBaTa TaKUX MOHSATHH, KaK KepaMHUYECKUE MAaTepPHAaJIbl U UX
CBOWCTBa, CIOCOOBI UX 00paOOTKH, pa3nuyHble Je(eKThl MaTepUaloB, HAPUMEp, TaKUe Kak
TpemMHbl W TOpbl. OHTOJOTHA ONpeAeNseT S3bIK, NPU TOMOIIM KOTOPOTO BBIPAKACTCS
CEeMaHTHYEeCKasl 4aCTh CJIOBapsL.

Kiuaccupukanusi OHTOI0THI MO COAECPKUMOMY
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CywHocTi, CobbiTug,
MpocTtpaHcTBO, Bpems...

Obwme
OHTOJI0rUK

CocTaBneHue pacnucaHui,
onpegenexne Leneun,
Knaccudnkaums

OHTOnorum
3apav

MuoxecTBa npeamMeToB: CKanbnenu,

[TpeameTHbIE cKaHepb

OHTOINOTrnKn

Puc. 2.5. Knaccudukanus OHTOJIOTHIA IO CONEPKUMOMY

Jannas xnaccudukanysi o4eHb MOX0XkKa Ha MPEeAbIIYIYI0, HO 3/IeCh aKLEHT CMEIlaeTcs
Ha pealbHOE COJIePKUMOE OHTOJIOTHH, a He Ha a0CTPAKTHYIO eI, IPECIIeAYEMYIO aBTOPAMHU.

Obuwue onmonocuu onuchiBalOT Haubosee oOIIME KOHIENTH (IIPOCTPAHCTBO, BpeMms,
MaTepusi, 00beKT, cOObITHE, eCTBUE U T.J.), KOTOpble HE3aBUCUMbI OT KOHKPETHOM MpoOIeMbl
win o6sacTu. B 3Ty kaTeropuio nomnaaaT U OHTOJIOTHH MPEICTABICHUS, U OHTOJIOIMH BEPXHETO
YPOBHS.

Onmonozusn, opuenmupoeéannas Ha 3a0ayy - 5STO OHTOJIOTHS, HCIHOJb3yeMas
KOHKPETHOM INPUKJIAJHOM IIPOrpaMMOi U COAeprKaliasi TEPMUHBI, KOTOPbIE UCIOJB3YIOTCS NPU
paspabotke [10, BBITTONHSIONIETO KOHKPETHYIO 3a1a4y. OHa OTpakaeT CrielupuKy MPHIOKEHUS,
HO MOJXKET TaKKe COJepKaTh HEKOTOphle OoOIIMe TepMUHBI (HampuMep, B TIpaduiyeckom
penakTope OyayT U crienuuyecKrue TEpPMUHBI - TAIUTPA, TUM 3aJIUBKU, HAJIO)KEHUE CJI0EB U T.1I.,
U olume - COXpaHWTh W 3arpy3uTh ain). 3amaud, KOTOPHIM MOXET OBbITh IOCBSIIEHA
OHTOJIOTHS, MOTYT OBITb CaMBIMU Pa3HOOOpPA3HBIMU: COCTABIICHUS PACHHUCAHMS, OIpeieeHHe
Lesied, TMarHocTuka, mnpojaxa, paspadorka I1O, moctpoenue knaccudpukamuu. [Ipu sTOM
OHMONO2Us 3a0a4l WCTIONB3YET CHElHaTN3alli0 TEPMHUHOB, MPEICTABIEHHBIX B OHTOJOTHUSAX
BEPXHETO YPOBHS (00WUX OHMONIO2USX).

Ilpeomemnaa onmonocua (U1 OHMONO2UA NpeOMemo8 ) OIMCHIBAET pealbHbIe
MPEIMEThI, YYaCTBYIOIIME B KaKOW-THOO0 esTenbHOCTH (Tpou3BojcTBe). Hampumep, 3T0 MokeT
OBITh OHTOJIOTHSI BCEX YacTe W KOMIIOHEHTOB CaMoOJIETOB ompezaesieHHoW mapku (Boeing) u
CBe/leHUs 00 MX MMOCTABIIMKAX, XapaKTEPUCTUKAX, CIIOCO0E COETUHEHUS APYT C APYTrOM U T.II.

OHTosiorMM i1 00padOTKH TEKCTOB HA eCTeCTBEHHOM s3bIke. Jlekcumueckue
OHTOJIOTHH

Jlnsg Toro 4toObl MPUMEHUTH OHTOJIOTHUIO IS aBTOMAaTHYecKoW 0OpabOTKH TEKCTOB, B
YaCTHOCTH, JUISL peIIeHus 33124 HHPOPMAITMOHHOTO MTOUCKA, HEOOXO0AUMO MOHIATUAM OHTOJIOTUU
COTIOCTaBUTh HAOOp SI3BIKOBBIX BBIPAXKEHHH (CJIOB M CIIOBOCOYETAHUM), KOTOPHIMU MOHSITHUS
MOTYT BBIPa)KaThCsl B TEKCTE.

[Ipouiemypa cormocTaBieHUs MOHATAN OHTOJIOTHI M SI3BIKOBBIX BBIPAKEHUU MOXET OBITh
OCYILECTBIICHA PA3IMYHBIMH CIIOCOOaMHU.

Bo-niepBbIX, OHTOJOTMSI MOXET OBbITh CJellaHa 3apaHee, IyTeM JIOTMYecKOM
KJaccu(uKalum, a 3aTeM K €€ 3JIEMEHTaM MOTYT OBITh MPUITMCAHBI S3bIKOBBIC €AWHUIIBI. Tak,
Harpumep, Jyr Jlemat (Doug Lenat), pykoBoauTenb HW3BECTHOTO TMPOEKTa B 00JacCTH
npencrasinenus 3HaHuii Cyc, B paMKax KOTOpOIO IMpeanojaraioch (OpMaan3oBaTh 3HAHUS
3IpaBOT0 CMBICTIA (COMMON Sense) M UCTOIb30BaTh UX, B YaCTHOCTH, AJIT 00pabOTKH TEKCTOB Ha
€CTECTBEHHOM S3bIKE, CUYMTAET, YTO Y4eT 3HAYCHUI CIIOB MOXET TOJbKO 3amyTath ("words are
often red herrings"), 4To 3HauYeHUs CJIOB JEIAT MHP HEOJHO3HAYHO, a JIMHUHU JICJICHUS
MPOUCXOJIAT U3 CaMBIX Pa3IMYHBIX IPUYHH: UCTOPHUUYECKUX, PU3UOTOTMYECKUX H T.I1.
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[Ipennaraercs co3aBaTh OHTOJIOTHIO IIyTEM JIOTHUECKOTO aHajIu3a, "cBepxy-BHU3". Ilpu
3TOM HMMEHa BBOJUMBIX MOHITUH (MKeJNaTelbHO) JODKHBI OTpaXkaTb T€ IMPU3HAKHU, KOTOpHIE
3aJI0’)KEHbl B OCHOBY JIeJIeHHA. B pe3ynbrare mNojydaroTCs HMEHA IOHSTHH JOCTATOYHO
IPOMO3JIKHE, HEEeCTeCTBEHHbIE, C HHMH TpPYAHO OINEpUPOBATH Kak pa3paboT4yHKaM, TaKk H
BO3MO>KHBIM T0OJIb30BATEIISIM.

pyras mpobiemMa Takoro MOJXOAA: HMPUIKCHIBAS SI3bIKOBBIE BBIPAKEHUS JIOTUYECKU
00OCHOBAHHOM CHCTEME TMOHATHH, MBI IOJyyaeM, 4YTO OIHO M TO K€ CIIOBO MOXKET
COOTBETCTBOBATH CJIMIIKOM OOJILIIOMY KOJMYECTBY TaKuX '"MpaBWIbHBIX" TOHATHH B
3aBHCHUMOCTH OT KOHTEKCTa, a 3HAYUT, BO3HHUKAET W3JIMIIHAS MHOTO3HAYHOCThH JIEKCHUECKOM
€IMHULIBI.

Kpome TOro, torma kak HEOONbBIIME OHTOJOTMM MOTYT OBITH IMOCTPOEHBI METOJ0M
CBEpXYy-BHM3, pa3paboTKa MOAPOOHBIX OHTOJOTHM sl peaJbHBIX MPHIOKEHUH - 3ajada
HeTpUBHANbHas. boiee TOro, BO MHOTMX TpPEAMETHBIX OONACTAX 3HAHHME, HYKHOE JJIs
pacnpoCcTpaHEHUs] U HMHTETpallH, COJCPKUTCS B OCHOBHOM B TeKcTaX. M3-3a BHYTpEeHHHX
CBOMCTB 4EJIOBEUYECKOI'O SI3bIKa HEMIPOCTOM 3ajaueil SIBISIETCS CBSA3AaTh 3HAHUS, CONEPIKAILUECS B
TEKCTax, C OHTOJIOTUSAMH, JJakKe eciu Obl Oblja MOCTpOeHa MOJAPOOHAas OHTOJIOTHS MPEeIMETHON
obacTH.

HeKoTophle HCCIeI0BATENHN, TAKHE KaK W3BECTHBINH OpuTaHCKMil muHrBHCT Mopuk Buike,
CUMTAIOT, YTO "HECMOTPs Ha TO, YTO BCE ABTOPBI CTATEH 10 OHTOJOTHUSAM IMOAYEPKUBAIOT, UTO
MOHSTHUS SBISAIOTCA KUPHUYMKAMM JIIOOONH OHTOJIOTMH, MBI MAHUITYJIUPYEM MOHSITUSIMH
IIOCPEACTBOM CJI0B. BO BCEX OHTOJIOTHSX, KOTOPBIE U3BECTHBI, CJIOBA MCIOJIB3YIOTCS AJIs TOTO,
4YTOOBI MPEACTaBIATh MOHATHSA. Cle0BaTeNbHO, TO MHOKECTBO SIBJICHHUI B MHpE, KOTOphIE HE
BepOaNn30BaHbl, HE MOTYT OBITh CMOJEIMPOBAaHBL. MBI MOXEM OIHUCATh 3TO SBJICHUE Kak
Onronoruueckyro runore’y Cenmpa-Yopda, To ecTb TO, YTO HE ONHCHIBACTCS CIOBaMH, HE
MOKET OBITh OTPAXKEHO B OHTOJIOTUH:".

Bropoe HampaBneHue, KoTopoe OOBIYHO OOCYKIOAeTcs, - OSTO YCTaHOBJIEHUE
COOTBETCTBUM MEXIy HUepapXUUECKUMHU JIEKCUUEeCKUMH pecypcamu Thrna WordNet 1 HEeKOTOpoi
oHtosnoruend. WordNet-pecypchl ONMUCHIBAIOT JIGKCUYECKHE OTHOIICHUS MEXIYy 3HAYCHUSIMH
CIIOB, MpPEJCTaBICHHBIE B BHUJAE OTACIBHBIX EIUHUI] B HMEPAPXUYECKOW CETU - CUHCEmOS.
OTHOUIEHUST MEXAY JIEKCHUYECKUMU €IMHUIIAMU B 3HAUUTEIBHOW MEpe OTPakaroT OTHOUICHMS
00BEKTOB BHEIIHETO MHUPA, IOITOMY TaKHE PECYPChl YAaCTO pACCMATPUBAIOTCS KaK OCOOBIM BHJ
OHTOJIOTHH - JIeKcuyecKue WIH JUH2BUCMUYECKUE OHMON0UU.

I'maBHON XapakTEpUCTUKON JIMHIBUCTHMUYECKUX OHTOJIOTUH SBISETCS TO, YTO OHU
npuBs3aHbl K 3HaueHMsM ("are bound to the semantics") sI3pIKOBBIX BBIpQXKEHUH (CJIOB, UMEHHBIX
rpynn ¥ T.1.). JIMHIBUCTHYECKHE OHTOJIOTMH OXBAaTBhIBAIOT OOJIBIIMHCTBO CIJIOB S3bIKA M
OJTHOBPEMEHHO HMMEIOT OHTOJIOTMYECKYIO CTPYKTYPY, HMPOSBISIOUIYIOCS B OTHOIICHHUSX MEXIY
NOHATUAMH. [103TOMY JMHTBHCTHYECKHE OHTOJIOTHM MOTYT pacCMaTpHBAaThCs KaK OCOOBIA BHJT
JIEKCUYECKOM 0a3bl JaHHBIX U 0COOBII THIT OHTOIOTHH.

JIMHIBUCTUYECKHE OHTOJIOTUM OTIMYAIOTCS OT (POPMAIBHBIX OHTOJIOTHM IO CTENeHU
dopmanmzanuu. [losTomMy mnpeamonaraercs, 4YTOo pa3pabOTUYMKU TaKOro poAa PECypcoB
pa3pabaTbIBalOT UEPAPXHUIO JIEKCUUYECKHX 3HAUEHUI eCTECTBEHHOTO sI3bIKa, a JIs O0jiee CTpOroro
ONHCaHUsl 3HAHUH O MHpe HEOOXOJUMO COMNOCTAaBUTh TaKUE pPECypchbl C KaKUMHU-THOO
(opMaTbHBIMU OHTOJIOTHUSMHU.

Tak, conepkaHueM OJHOTO W3 IPOEKTOB SIBISETCS YCTAHOBJIEHHE OTHOLIECHUH MEXIy
WordNet u EuroWordNet, ¢ ogHo# cTtopossl, U ¢popmansHoi onTonorueir SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. [IpoekT cocTouT B TOM, YTOOBI YCTaHOBUTH COOTBETCTBHE
Mexay cuHcetamu WordNet 1 HOHATHSMU OHTOJIOTHH, ITPU KOTOPOM Kaxblid cuHceT WordNet
TU00 HANpSMYIO COMNOCTABJISIETCSl C MOHSATHUEM OHTOJIOTUH, JHOO SBISIETCS TUIOHUMOM ISt
HEKOTOPOTO MOHATHUS MU SK3EMILUIIPOM (3JIEMEHTOM) OHSATHUS OHTOJIOTHH.

VYyactauku apyroro npoekta - OntoWordNet - cuuTaroT, 4T0 HEJOCTATOYHO MPOBECTH
dopmanpHyto ckielky pecypca Tuna WordNet u (opManbHONW OHTOJOTMM: HeoOXoauma
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3HAYUTENIbHAs PECTPYKTYpH3aIMs HMCXOJHOTO JIEKCHYECKOro pecypca. AHamoruyHas pabota
npoBoauTcs U B mpoekte Cyc.

Tperuit myTh - TOMBITATBCS pa3padOTaTh EIWHBIM pecypc, B KOTOPOM OBbLTH ObI
cOaJlaHCHUpPOBaHbl 00€ YacTH: CHUCTEMa TMOHATHM W CHCTeMa JIEKCMYECKUX 3HAYCHHH, - YTO
3aKJIFOUAeTCsl B Pa3yMHOM pa3JelieHud ITHX EIMHHII B CO3/1aBa€MOM pPecypce U aKKypaTHOM
OoNHMCaHUM UX B3auMocBs3eil. IlombITka TakKoro nmoaxojaa pCalnu3yeTCd B OHTOJOTHAX
MikroKosmos u OntoSem.

IlocTanoBKa 3a1a4u K IPaKTHYECKOi padore 4

1. I/I3y‘-II/ITL npeajiar aeMBIi TGOpeTI/I‘-ICCKI/Iﬁ MaTcpuraJl.

2. [locTpouTh BpEMEHHYIO U CETEBYIO IUArpaMMbl JUIsl BBIOPAHHOTO MPOEKTA.
3. IlocTpouTs AuarpamMmy pacrpeneacHus: y4acCTHUKOB IPYIIIBI [0 dTanam.
2. llocTpouTh CEMaHTHYECKYIO MOJENIb IMPEACTABICHUS JAHHBIX, IPEIACTaBUTh H

000CHOBATh PE3YIbTAaThl MOACITIUPOBAHUS.

3. IlocTpouTh OTUYET, BKIIOYAIOIIMI MOJIETh JAHHBIX W €€ onucanue. [IpeactaBuTs oTuet

10 HpaKTquCKOﬁ pa60Te JJIs 3alllUTHI.

BapuaHThl HHAMBUAYAJIBbHBIX 32IaHUI

B cootBercTBUU C yKa3aHHOﬁ HpeHMCTHOﬁ 00JIaCTBI0O M KIJIACCOM pa3pa6aTLIBaeM017I
HH(i)OpMaHHOHHOfI CUCTEMBI TIOCTPOHUTH CEMAHTHUYCCKYIO MOJCIb IMPCACTABICHUA JaHHBIX,

NpEaACTaBUTL U 000CHOBATH PE3YIbTATBI MOACIIUPOBAHUA.

Ta6muma 4.4 — aauBuyaibHbIE 3a1aHUs

Ne ITpeameTHast 06JaCcTh Kitacc UC

1 Cxutag MRP

2 [Tpon3BOACTBEHHOE MPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 ToproBoe npeanpusiTue SCM

5 Toprosoe npeanpusTre B2C

6 ITopran B2B

7 CTpouTesIbHOE NPEANPUITUE NC yuera

8 Briciiee yueOHOE 3aBeieHNE NC ynpasnenus
9 WudpactpykTypa npeanpusTus CIIIP

10 | AnnapaTtHas ”HQPAaCcTPYKTypa MpeaAnpUsTHS DKcnepTHas cucreMa

Conep:xanue oTyeTa

[To BbImosmHeHHOW paboTe cocTaBisgerca OoTueT. OTYEeT BBIMOJHAETCS B DJIEKTPOHHOM
Buje. I1o BEIMONIHEHHOMY OTYETY MPOBOAMUTCS 3allUTa MPAKTUYECKON PabOTHI.
Otder NO NpPaKTHUECKOM paboTe MOJDKEH COCTOATh U3 CIEAYIOIIHUX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIH JIUCT;

- BBOJHAA 4YaCTb: KpPATKOC OIIMCAHUC ueneﬁ IIpOCKTA. BBO,Z[HaSI aCTb OTYCTa OOJIZKHA
BKJIFOYATb ITYHKTBI: YCIOBHUE 3aaa4yu, TMOPAAOK BBIMMOJIHCHUA; IIPOrpaMMHO-aIIIapaTHLIC

CpCACTBA, UCIIOJIB3YCMBIC ITPU BBITIOJIHCHUN pa60TBI.

- OCHOBHAs 9aCTh: OIMCAHNE CEMAHTHICCKOMN MOACIIN MPEACTABICHUA JaHHBIX

- 3aKJII0YCHHE (BBIBOJIBI);
- CIIMCOK UCTIOJB30BAaHHON JTUTEPATYPHI.

3aH_[I/ITa oT4cTa 110 HpaKTHHGCKOﬁ pa60Te 3aKJIII0YacTCs B IPCABABJICHUHN MIPCIIOAaBaATCIIIO
IMOJIYUYCHHBIX PE3YJIbTATOB B BUIC (1)3171.]'[3 U JEMOHCTpAIUMU MMOJTYYCHHBIX HABBIKOB IIPHW OTBETAX

Ha BOIIPOCHI IIpCrioaaBaTeIs.
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KoHnTpoJbHBIE BOIPOCHI

1. VmpaBneHue ka4eCTBOM MPOrPAMMHOIO TPOIYKTA.

2. Ilpouiecc nnanupoBanus coznanus [10.

3. KoHTpoJIbHBIE OTMETKH 3TANOB PadoT.

4. JlnarpamMMbl IPOIIECCOB ¥ BPEMEHHBIE JUArPaMMBbl.

5. BpeMeHHBIE U CETEBBIE AMArPaMMBI.

6. Pactipeiesienre UCIOJIHUTEINEH O ATanam

7. Tunel pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HA JAHHBINA IPOEKT
8. Cxema mpoiiecca yrpaBlIeHUs] pUCKaMU

9. Pe3ynbTathl aHaIM3a PUCKOB

IIpakTnueckas padora 5. UnppacTpykTypa NpoeKTHPOBAHNSI MHHOBALIMOHHBIX
HHKEHEPHBIX peleHn il

Henans padorsl: M3yueHue crparermn NpOEKTHUPOBAHMS WHHOBALMOHHBIX WHKEHEPHBIX
pemenwuii. [lomy4yeHne HaBBIKOB 1O MPUMEHEHHIO HH(PPACTPYKTYPHI pa3pabOTKH MPOEKTA.

[IpakThueckass  pabora  HampaBlieHa  Ha  O3HAKOMJIEHHE C  OCHOBHBIMHU
MHPPACTPYKTYPHBIMH PEIICHUSMH, TOJyYeHHE HABBHIKOB IO MPUMEHEHHIO MH(PPACTPYKTYPHBIX
peuieHuil Ipyu MOCTPOCHUH MOJEIH MPOEKTA..

TpeboBanus K pe3yabTaTaM BBIOTHEHUS IPAKTUIECKOM paboThI:

[TocTpouTh MOAEINB MPOEKTA, BKIFOYAOIIYIO:

- IHPPACTPYKTYPHOE PEIICHNE HHKEHEPHOTO TIPOEKTA;

- ompeJeNieHre coctaBa MHGPACTPYKTYPhl TPOSKTUPOBAHUS HHKEHEPHOTO PEIICHHUS;

- pa3paboTKy cTpaTeruy BHEAPSHNS HHPPACTPYKTYPHBIX PELICHUH.

OcHoOBBI TEOpPUM

Penaxkropsl oHTOJIOTHIT

[Ipu coszmanuu OHTONIOTHH (KaK M MpPU MPOCKTHUPOBAHHH MPOTPAMMHOIO OOecTeueHUs
WIM HaNMCAaHWU BJIEKTPOHHOIO JIOKYMEHTA) LEJIeCO00pa3HO IOJb30BaThCSA IMOAXOIALUIUMHU
MHCTpyMEHTaMH. byieM Has3bIBaTh MHCTPYMEHTAIbHBIC NpocpaMMHble Cpedcméd, CO3JaHHbIe
CHEIMAIbHO JJI NPOEKTUPOBAHUS, PEAAKTHUPOBAHUS U AaHaIU3a OHTOJOTUH, pENaKTOpaMH
OHTOJIOTHH.

OcHoBHast @ynkyus TOOOTO peAaKTOpa OHTOJOTHH COCTOMT B TOAJEPIKKE Ipolecca
¢opmanuzayuu 3nanuli ¥ MPEACTABICHUH OHTOJIOTUU Kak cneyuguxayuy (TOYHOTO U TOJTHOTO
OTHCaHus).

B GonbIIMHCTBE CBOEM COBPEMEHHBIE PeJaKTOPhl OHTOJIOTUI MPEIOCTABISAIOT cpeacTBa "
koouposanus " (B cMbiciie "onucanus'") popMaabHOI MOJIETH B TOM WM HHOM Buje. HekoTopeie
JAlOT JOIOJIHUTEIbHBIE BO3MOXKHOCTH M0 aHallM3y OHTOJOTHH, HCIOJB3YIOT MEXaHHU3M
JIOTUYECKOT0 BBIBOJIA.

B »sTolf wactm OyayT omucaHel Hambosee OOIUe XapaKTepUCTUKU PEIAKTOPOB U
MIPOBEJICH WX CPAaBHUTEIBHBIN ananuz. [lompoOHO paccMmarpuBaeTcs peaakTop Protege.

[TonnepkuBaeMbie perakTopoM (hopMaIu3Mbl U (HOpPMAaThI IPEACTABICHUS

[lon ¢popmanuzmom nonumaercss TeopeTHUECKUN Oa3uc, JiexkalMidi B OCHOBE criocoda
MIPEJICTaBICHHUS] OHTOJOTHYECKNX 3HaHUU. [Ipumepamu Qopmann3MOB MOTYT CIYKUTh JIOTHKA
npenukaroB (First Order Logic - FOL), deckpunmusnas nocuxa, gppetimosvie mooenu (Frames),
KOHIeNTyaJabHble Tpadbl U T.M. DopManusM, HUCMOIB3YEMBIH PEeJaKTOPOM, MOXKET HE TOJIBKO
CYIIECTBEHHO BIMATh HAa BHYTPEHHHE CTPYKTYphl MaHHBIX, HO H ONpeAesITh (opmaT
MIPEJICTaBICHUSI UJTH JIaXKe MOJIb30BaTeNbCKUN HHTEepdeiic.

@opmam TIpEICTABICHUS OHTOJIOTMM 33JaeT BHUJA XpaHEHHs U CHOcO0 nepenadu
oHtosiornueckux omnucanuid. [lox ¢opmaTtamu moApazymMeBarOTCS SA3BIKM TPEICTaBICHUS
ouronioruii: RDF, OWL, KIF, SCL.

Takum o0pa3om, HeKoTopas (popmanbHas Mojenb npeacTasnserca B popmanuzme FOL u
MOJKET OBITh BhIpakeHa cpenctBaMu si3bika KIF.
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PenakTopbl OHTOJIOTHIT OOBIYHO MOAICPKHUBAIOT PAOOTY C HECKOJIBKUMH (hopMaTu3MaMH
u GopmaTamMu NpeACTaBICHUS, HO YaCTO TOJBKO OJMH GopMasiu3M siBisieTcs "poaHbiM" (native)
JUI JAaHHOTO PENaKTopa.

@OYHKIMOHAIBHOCTh PEJaKTOpa OHTOJIOTUN

BaxxHolt XapakTepuCTUKON sBIsieTcs (YHKIHMOHAIBHOCTh PENaKTopa, T.€. MHOXECTBO
CIIEHapUeB €ro UCTOIb30BaHUSI.

bazoBerii Habop GyHKIMI 0OecrieunBaeT:

paboTty ¢ oTHUM UK OoJiee TPOSKTaAMHU:

COXpaHEHHE MPOEKTa B HYKHOM (opmanu3me U popmare (3KCIopr);

OTKpBITHE MIPOEKTA;

UMIIOPT U3 BHEIIHETo Gopmara;

peAaKTUPOBAaHUE METAJaHHBIX MpPOeKTa (B IIMPOKOM CMBICIE: OT HACTpOHKH (opm
pelaKTUPOBAHMS U MPEACTABICHUS TaHHBIX 10 MOJIEPKKH BEPCU TIPOEKTA);

penaktupoBanue oOHToJorMH. Habop BO3MOXHBIX JCHUCTBUN OOBIYHO BKJIIOYAET
CO3/1aHHE, PEIAaKTUPOBAHME, yAAJIEHUE TOHATUMN, OTHOLIECHUH, aKCHOM M IPOYMX CTPYKTYPHBIX
3JIEMEHTOB OHTOJIOTUH, PEJaKTUPOBAHNE TAKCOHOMUHU.

K nomnonHuTENBHBIM BO3MOXHOCTSAM PEJAKTOPOB OTHOCAT MOJAEPIKKY S3bIKA 3aIIPOCOB
(I7s MOMCKa HETPUBUANIBHBIX YTBEPKACHUN), aHAINU3 LIEJOCTHOCTH, UCIIOJIb30BAHUE MEXaHNU3Ma
JIOTUYECKOTI0 BBIBOJA, MOAJAEPKKY MHOTONOJIb30BATENBCKOIO PEXKUMA, OIIEPKKY YIATICHHOTO
noctyna yepe3 UHTepHeT.

Cro’xHble HHCTPYMEHTAJIBHBIE CPEICTBA

OTu cpeAcTBa HYXHBI Ui TOro, 4YTOObI HE TOJBKO BBOAMTH U PEIAKTHPOBATH
OHTOJIOTHUYECKYI0 MH(OpMAIMIO, HO ¥ aHAJIM3UPOBAThH €€, BBHIIOJIHSIS TUIIUYHBIE ONepaluy Haj
OHTOJIOTUSIMU, HAIIpUMeED:

evipagnueanue (alignment) OHTOJOTMM - YCTaHOBKA Pa3IMYHOIO BHAAa COOTBETCTBHIM
MEXIy ABYMSI OHTOJIOTHSIMU JUIS TOTO, YTOOBI OHHM MOTJIM MCIOJB30BaTh MHGOPMAIUIO IPYr
Apyra,

omoopascenue (mapping) OJHOW OHTOJOTHUU Ha JAPYTYIO - HAXOXKICHUE CEMAHTHYECKUX
CBsI3e MEX/1y MOJ0OHBIMU AJIEMEHTAMU PA3HBIX OHTOJIOTHA;

00vedunenue (merging) OHTOJOTHM - OmEpamus, KOTOpas IO JBYM OHTOJOTHSIM
TeHEePUPYET TPEThI0, 00BETUHSIONYI0O MH(DOPMAIHIO U3 MIEPBBIX JABYX.

OCHOBHBIE PETAKTOPBI OHTOJIOTHI

Ontolingua

Kpome coOcTBEHHO pejakTopa OHTOJIOTUM, 3Ta CUCTEMA COACPIKHUT:

ceteBoil komnoneHT Webster, mpeqHa3HauYEHHBIH U1 ONIpeieeHUs] KOHLIENTOB;

cepBep, oOecneumBaromMii goctyn K oHTojorusiMm Ontolingua mo mpotokory OKBC
(Open Knowledge Base Connectivity);

Chimaera - uHCTpyMeHTapuii Ui aHAIKM3a U 00bEMHEHHS] OHTOJIOTUH.

Protege

310 cBOOOJIHO pacmpocTpaHseMas Java-mporpamma, npeaHazHaueHHas Ul TOCTPOCHUS
(co3maHusi, peJaKTUPOBAHUS U MPOCMOTPA) OHTOJIOTUH TON MM MHOM NPHUKIATHONH OOIacTH.
Ona BKIJIIOYAET PEAAKTOP OHTOJOTHM, MO3BOJISIONIUI TPOEKTUPOBATh OHTOJIOIMH, Pa3BOpPauMBast
UEPApPXUUECKYI0 CTPYKTYpPY aOCTpakTHBIX M KOHKPETHBIX KJIaccoB M cloToB. Ha ocHoBe
chopMUpOBaHHOI OHTONIOrMH Protege mo3BoisieT reHepupoBaTh POPMBI MOTYUEHHS 3HAHUH IS
BBEJICHUS DK3EMIUISIPOB KJIACCOB U MOJIKIJIACCOB.

JlaHHBIII HMHCTPYMEHT MOJAEPKMUBAECT WCIONb30BaHUE s3blka OWL u  1O3BOISAET
renepupoBate HTML-10KyMeHTBI, OTOOpakarolue CTpPyKTypy OHToJOruid. ITockonbky oH
UCTIONB3YET PperMOoByIO Modenv npedcmasnenus 3nanuti OKBC, 3T0 MO3BOMSIET aianTUPOBATh
ero M Ui peJaKTUPOBAHUs MOJeNiel MpeAMeTHbIX obacTel, npeacTaBieHHbIX He B OWL, a B
npyrux ¢opmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS wu T.1.). [Togpoduee 06
3TOM peakTope OyAeT paccKa3zaHo Jajiee B ATOM JICKIUH.

DOE
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DOE (Differential Ontology Editor) - mnpocroii penakrop, KOTOpBIH IO3BOJSET
MOJIb30BATENI0 CO37aBaTh OHTONOrMH. lIporecc cnenuduKanuu OHTOJIOTHH COCTOMT U3 Tpex
JTaroB.

Ha mepBom 5Tame mosib30BaTellb CTPOUT TAaKCOHOMMIO MOHSATUN M OTHOUICHWH, SBHBIM
00pa3oM ouepunBas MO3UIUIO KaKIOTr0 3JIeMEHTa (IOHATUE) B HepapXHUU. 3aTeM MOJIb30BaTelb
YKa3bIBaE€T, B YeM Cenu(puKa MOHATUS OTHOCUTEIBHO €ro "poaurtens", U B 4eM 3TO TOHITHE
0J00HO MJIM OTJIIMYHO OT ero "OpatheB". [lonp30BaTeh MOXKET TaKKe MPUOABUTH CHHOHUMBI U
SHIMKJIONEANYECKOE ONpeieJICHE Ha HECKOJIBKUX S3bIKAX JJISl BCEX MOHSITHH.

Ha BropoM »JrTane aBe TakCOHOMHH pacCMaTpUBAIOTCA C Pa3HbIX TOYEK 3pPEHUS.
[Tonb30BaTenh MOXKET pacHIMPUTh UX HOBBIMH OOBEKTaMU MM JOOAaBUTh OTpAaHUYEHHS Ha
00JIaCTH OTHOIICHUIA.

Ha TtpeTsem 3Tare oHTOJIOTHS MOXKET OBITh IIepeBe/IeHa Ha A3bIK MPEICTABICHUS 3HAHUI.

OntoEdit

OntoEdit - uHCTpyMeHTanbHOE CpEeACTBO, OOECIeyYuBaIolIee MPOCMOTP, MPOBEPKY U
MouUKaMI0 OHTONIOTMH. OHO TOJAEP)KUBACT A3BIKM TpeacTaBieHuss oHtoiorun OIL u
RDFS, a Tak:xe BHyTpeHHUI s13bIK npeacTaBiaeHus 3Hanni OXML, ocHoBannbiili Ha XML. Kak u
Protege, 5TO0 aBTOHOMHOE Java-puwiiO)KeHHE, HO €ro KoAabsl 3akpbIThl. CB0OOOAHO
pacmpoctpansemas Bepcusi OntoEdit Free orpanndena 50 xonmnentamu, 50 otHomeHussMu 1 50
IK3EMILIIPaMH.

OilEd

OilEd - aBTOHOMHBIH TpaduyecKHil peJakTop OHTOJIOTHH, pa3pabOTaHHBIM B pamMKax
npoekta On-To-Knowledge. On cB0OOIHO pacmpoCTpaHseTCss MO OOIIETOCTYIMHON JIUIICH3UN
GPL. MHCTpYMEHT HCIIONB3yeT i pezcTaBienus onronoruit si3eik OIL. B OilEd orcyTcTByeT
MOJJIEP’KKA HK3EMILISIPOB KJIACCOB.

WebOnto

WebOnto npeactasmisier coboit Java-anmuier u pa3paboTaH A MPOCMOTPa, CO3aHUS U
penaKkTUpOBaHUs OHTOJIOTWM. [Insi MoJenupoBaHUs OHTOJOTMM OH Hcmoib3yeT si3bik OCML
(Operational Conceptual Modeling Language). Ilomp30BaTens MOXET CO37aBaTh Pa3IMIHbIC
CTPYKTYpPBI, B TOM YHCJIE KJIACCHl CO MHOXKECTBEHHBIM Hacjen0BaHuEM. IHCTpyMEHT UMeeT psij
MOJIE3HBIX OCOOEHHOCTEN: MPOCMOTP OTHOIIEHWH, KJIACCOB M MPaBUJI, BO3MOKHA COBMECTHas
paboTa HaJl OHTOJIOTHEH HECKOJIBKUX MOJIb30BATENICH.

ODE, WebODE

ODE (Ontological Design Environment) B3aUMOJICHCTBYET C IOJIb30BATEIsIMU Ha
KOHIIETITYaJTbHOM YPOBHE, OOECredYrBaeT MX HAaOOpOM TaOJWIl IS 3amojiHeHUs (KOHIICTITOB,
aTpuOyTOB, OTHOIICHUI) U ABTOMAaTHUYECKU TeHepupyeT Ko Ha si3bikax LOOM, Ontolingua u F-
Logic. JlaHHBIM HMHCTPYMEHT TOJYyYWJI CBOE pa3BuUTHE B peaaktope oHTosormit WebODE,
KOTOpBIA MHTErpupyeT Bece cepBuckl ODE B eMHYyI0 apXUTEKTYpYy, COXpaHss CBOM OHTOJIOTHUHU B
pensiuuonHou b1

IlocTanoBKa 3a1a4U K IPaKTHYECKOH padoTe 5

1. M3yunTh npennaraeMblii TEOpETUYECKUI MaTepHall.

2. [loctpouts MozETH HHPPACTPYKTYPHI IPOEKTA.

3. PazpabGorare uHOPACTPYKTYpHOE pELIEHHE [UIi  OpraHu3alMy  Ipolecca
MIPOEKTUPOBAHMUSI.

4. Onucarp CTpaTeruio BHEAPEHUS HHPPACTPYKTYPHBIX pEIICHUI.

5. TloctpouTh OT4YET, BKIIOYAIOMIMN ONMUCaHHE WHQPACTPYKTYPHBIX pEIICHUH W
000CHOBaHHUE 3TUX peleHu. [IpecTaBUTh OTUET MO MPAKTUYECKON paboTe I 3alUThI.

BapuaHThl HHAMBUAYAJIBbHBIX 32IaHUI

B cooTBeTcTBHM C yKa3aHHOW MPEAMETHOW OO0NACThI0O M KJIacCOM pa3padaThiBaeMOit
MH()OPMAITMOHHON CHUCTEMBI OMNPENSIUTh WHOPACTPYKTYpPY JJIS OpTraHU3allud Ipolecca

25



MIPOCKTHPOBAHUS CUCTEMBI, a TaKkXke pa3paboTaTh MH(PPACTPYKTypHOE pEIICHUE I CUCTEMBI.
O60cHOBaTh BHIOOP TEXHOJIOTUN POEKTUPOBAHHUS.

Tabmuma 5.6 — aauBuayanbHble 3a1aHus

Ne | [IpeametHas 061acTh Kiacc UC

1 Ckian MRP

2 [Ipon3BOACTBEHHOE IPEATIPUATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTtan B2B

7 CTpoUTEIIbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/ieHUE WC ynpasnenus
9 WHudpacTpykTypa npeanpusTus CIIIIP

10 | AnnapatHas ”HGPACTPYKTypa MPEANPUITHS DKcnepTHas cuctema

Conep:xaHnue oTyeTa

[lo BbImonHeHHON paboTe cocramisercs oT4eT. OTYET BBIMOJHACTCS B JJICKTPOHHOM
Buje. [1o BEIMOITHEHHOMY OTYETY MPOBOIMTCS 3aIUTA MPAKTHYECKON PaOOTHI.

OTuer MO NpaKTUYECKOll pabdoTe IOMKEH COCTOSATh U3 CIEAYIOMIMX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYJIbHBIN JTUCT;

- BBOJHAsI YacTh: KpaTKOE ONHCaHHUE IIeJied MpoekTa. BBoaHAs yacTh oTYeTa JTOJDKHA
BKJIIOUATh TYHKTBI:  YCJIOBHE 3aJ]aud; TMOPSIOK BBIMOJHEHHUS; MPOrpaMMHO-aINapaTHbIe
Cpe/CTBa, HCIOJIb3yEeMBIE ITPH BHITIOJTHEHUH PaOOTHI.

- OCHOBHasI 4acTh (OmucaHue paboThl).

- 3aKJII0YEHHE (BBIBOJIBI);

- CIIUCOK MCHOJIb30BAHHON JIUTEPATYPHI.

3amTa oT4eTa MO MPAKTHIECKON paboTe 3aKITFOUAETCS B IIPEIBSIBICHUH TPETIOAaBATEINIO
MOJTyYEeHHBIX PE3yJIbTaTOB B BHJE (aiiia U AEMOHCTPALUY MOMYyUYEHHBIX HaBBIKOB MPHU OTBETAX
Ha BOIPOCHI TPETIOIaBaTEIsI.

KoHnTpoJbHBIE BOIPOCHI

1. VYnpasieHue puckamu py MPOSKTUPOBAHUU MPOTPAMMHOTO MPOIYKTA.
. Ilponiecc ympaBineHust puCKaMu.

3. KoHTpoJIbHBIE OTMETKH 3TANOB PadoT.

4. lnarpaMMbl IPOLIECCOB U BPEMEHHBIE TUarpaMMbl.

5. BpeMeHHBIE U CETEBBIE IMATPAMMBI.

6. Pacripenienenue ucnogHuTeAeH o Taram

7

8

9

[\

. Tumnsr PUCKOB, KOTOPBIC MOT'YT OKa3aTh BJIMAHNEC Ha ,Z[aHHBIﬁ ITPOCKT
. Cxema nmponecca yrpaBJICHUSI pUCKaMU
. Pe3y.]IBTaTI>I aHaJIn3a pUCKOB

IIpakTnueckas padora 6. UncTpymMeHTaAIBLHOE 00ecnieYeHrne OHTOJI0THYEeCKOT0
MO/1eJIMPOBAHUS HH(POPMALMOHHBIX CHCTEM

Henpr pabGorbl: I3yueHue HWHCTPYMEHTAIBHOTO O0OECMEYeHHs] OHTOJIOTMYECKOTO
MOJICTTUPOBAaHUST MH(POPMAITMOHHBIX CUCTeM. [lodydeHHe HABBIKOB 10 NMPHUMEHCHUIO JTAaHHBIX
METOJIOJIOTUH B TPOEKTUPOBAHUY WHHOBAIIOHHOTO MPOIYKTA.

[Ipaktnueckass paboTa HampaBieHa Ha O3HAKOMJICHHE C HHCTPYMEHTAJIbHBIM
o0ecrieueHreM OHTOJIOTMYECKOTO MOJEIUPOBaHUS WH(OPMAIIMOHHBIX CHCTEM, TOIy4YeHHE
HAaBBIKOB 110 TPUMEHEHUIO MHCTPYMEHTOB OHTOJIOTUYECKOTO MOJACITUPOBAHUS.

TpeGoBanus K pe3yibTaTaM BHIMOJHEHHS MPAKTUYECKONH paboThI:
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HOCTpOI/ITL OHTOJIOTHYCCKYIO MOACIIb CUCTCMBI, 000CHOBATH BLI60p HHCTPYMCHTAJILHOT'O
o0ecIeYeHHsI OHTOJIOTHYECKOTO MOACIINPOBAHUA NHHOBAITUOHHOTO ITPOAYKTaA.

IlocTanoBka 3a1a4M K NPaKTH4YeCKOi padoTe 6

1. U3yunTh npeasiaraeMplil TEOPETUUECKNN MaTEepHal.

2. Pa3zpaboTaTh OHTOJIOTUYECKYIO MOJIENIb CUCTEMBI.

3. OGocHOBaTh  BBIOOD WHCTPYMEHTAIBHOTO  00ECTICUCHHUS]  OHTOJIOTHYECKOTO
MOJIETMPOBAHUS THHOBALIMOHHOTO MTPOIYKTa

4. Onucarb HWHCTpyMEHTaJbHOE OO0O€eCleYeHne OHTOJIOTUYECKOTO MOJAETUPOBAHUS
CHUCTEMBI

5. Moctpouts oTuéT. [IpeacTaBUTh OTUET MO MPAKTUYECKOM paboTe A 3alIUTHI.

BapuaHThl HHAMBUAYAJIbHBIX 32IaHUI

B cooTBeTcTBHM ¢ yKa3aHHOW TpPEIMETHOW OO0JAcThI0O W KJIAacCOM pa3pabaTbiBaeMOi
CUCTeMBI  pa3paboTaTh  OHTOJOTHYECKYIO  MOJENbh  CHUCTeMbl, O0OOCHOBAaTh  BBHIOOD
HHCTPYMCHTAJIIBHOT'O oOecrieueHust OHTOJIOTHYECKOI'O MOJCIINPOBAHUSA WHHOBAIITMOHHOI'O
MPOJIyKTA.

Tabmuma 6.6 — aauBuyabHbIE 3a1aHUs

Ne ITpeameTHas 06acTh Kitacc UC

1 Ckiang MRP

2 [Tpon3BOACTBEHHOE MPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusTre B2C

6 ITopran B2B

7 CTpouTesIbHOE NPEANPUITUE NC yuera

8 Briciiee yueGHOE 3aBeieHNE NC ynpasnenus
9 WudpacTpykTypa npeanpusTus CIIIP

10 | AnnapaTtHas ”HQPAacTPYKTypa NpeaAnpUsiTHs DKcnepTHas cucreMa

Conep:xanue oTyeTa

[To BbImosmHeHHOW paboTe cocTaBisgerca oTueT. OTYEeT BBIMOJHAETCS B DJIEKTPOHHOM
Buje. [1o BEIMONHEHHOMY OTYETY MPOBOAMTCS 3aIUTa MPAKTUYECKON PaOOTHI.

Otder NO NpPaKTHUECKOM paboTe MODKEH COCTOATh U3 CIEAYIOIIHUX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAs 4acTh: KpaTKOE OIMCAHUE IieJiel MpoekTa. BBogHas yacTh oTdeTa JOJDKHA
BKJIIOUATh IIYHKTBI:  YCJIOBHE 3aJ]aud; MOPSAJOK BBINOJHEHHUS; IPOrpaMMHO-aIllapaTHbIe
CpeACTBa, HCIIOJIb3yEeMbIE ITPH BHITIOJIHEHUH PaOOThHI.

- OCHOBHAsl 4acTh (OmucaHue paboOThl): ONMUCAHUE OHTOJIOTMYECKON MOJIEIH CHCTEMBI,
000CHOBaHHE BHIOOpPAa HHCTPYMEHTAJIHHOIO 00ECHEUEHHUs] OHTOJIOTHYECKOTO MOJICINPOBAHUS
MHHOBAIIIOHHOTO MPOIYKTa.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK UCTOJIb30BaHHON JIUTEPATYPHI.

3amyTa oT4eTa Mo MpakTUYeCcKoi paboTe 3aKITI0YAETCs B MPEIbSIBICHUH MPETOAaBATEINIO
MOJTyYEHHBIX PE3yJbTaTOB B BUJE (ailyia U AEMOHCTPALMU MOJYyYEHHBIX HaBBIKOB MPH OTBETaX
Ha BOIPOCHI IPENOIaBATENS.

IIpakTuyeckas padora 7. Texnosoruu RDF u OWL

Henanb padotsl: M3yuenue rexnonoruit RDF n OWL.
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[IpakTuyeckast paboTa HampaBjieHa Ha O3HaKomiieHHe ¢ TexHojorusiMu RDF u OWL,
MOJTyYeHUE HABBIKOB 10 puMeHeHuIo TexHosornii RDF u OWL npu pazpaboTke mpoekTa.

TpeboBanus K pe3ybTaTaM BBHIITOJHEHUS IPAKTUYECKOI paboThI:

[locTpouTh  OHTOJOTMYECKYIO  MOJENb  IPEJACTABICHUS  JAHHBIX,  HCIOJbB3YS
uHcTpyMeHTapuii TexHosoruii RDF u OWL.

IlocTanoBKa 3a1a4u K IPaKTHYECKO# padoTe 7

1. M3yunTh npennaraeMblii TEOpETUYECKUI MaTepHall.

2. Onucars TexHonorun RDF u OWL.

3. IlocTpoUTh  OHTOJOTMYECKYIO MOJENb IPEACTABICHUS  JaHHBIX, HCIOJIb3Ys
nHcTpymMeHTapuid Texnosioruit RDF u OWL

4. TlocTpouTh OTHYET, BKIIOYAIOIIMM MOJAENb NPEICTAaBICHUS AaHHBIX. IIpencraBuTh
OTYET MO MPAaKTUYECKOM paboTe /s 3aIUTHI.

BapuaHThl HHIAMBUAYAJIbHBIX 32IaHUI

B cooTBeTcTBHM ¢ yKa3aHHOW TpPEIMETHONW OO0JAcThI0 M KJIAacCOM pa3pabaTbiBaeMOi
MHPOPMALIMOHHOM  CHUCTEMbI IOCTPOMTH MOJEIb MPEJICTABICHHUS JaHHBIX, HCIIOJIB3Ys
nHcTpyMeHTapuid TexHosornii RDF u OWL.

Tabmuma 7.6 — UaauBuyanbHble 3a1aHus

Ne | [IpeametHas 061acTh Kiacc UC

1 Ckian MRP

2 [Ipon3BOACTBEHHOE IPEATIPUATHE ERP

3 Toprosoe npeanpusaTe CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTtan B2B

7 CTpoUTEIIbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOe 3aBe/ieHUE WC ynpasnenus
9 WHudpacTpykTypa npeanpustus CIIIIP

10 | AnnapatHas ”HGPACTPYKTypa MPEANPHUITHS DKcnepTHas cuctema

Conep:xaHnue oTyeTa

Ilo BbImonHeHHON paboTe cocramisercs oT4eT. OTYET BBIMOIHACTCS B 3JICKTPOHHOM
Buje. [1o BEIMOIIHEHHOMY OTYETY MPOBOIMTCS 3aIUTA MPAKTHYECKON PaOOTHI.

OTuer MO NpaKTUYECKOH pabdoTe IOMKEH COCTOSATh W3 CIEAYIOMIMX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYJIbHBIN JTUCT;

- BBOJHAsI YacTh: KpaTKOE ONHCaHUE IIeJied MpoekTa. BBoaHAs yacTh oTYeTa TOJKHA
BKJIIOUATh TYHKTBI:  YCJIOBHE 3aJ]a4d; TMOPSAIOK BBIMOJHEHUS; MPOrpaMMHO-aIapaTHbIe
Cpe/CTBa, HCIOJIb3yEeMBIE ITPH BBITIOJTHEHUH PaOOTEHI.

- OCHOBHasI YacTh (OmucaHue paboThl).

- 3aKJII0YEHHE (BBIBOJIBI);

- CIIUCOK MCIOJIb30BAHHON JIUTEPATYPHI.

3amuTa oT4eTa MO MPAKTHIECKON paboTe 3aKITFOYASTCS B IIPEIBSIBICHUH TPETIOAaBATEIIO
MOJTyYEeHHBIX PE3yJIbTaTOB B BHJE (aiiia U AEMOHCTPALUY TOMyUYEHHBIX HaBBIKOB IPHU OTBETAX
Ha BOIPOCHI TPETIOIaBaTEIsl.

IIpakTnyeckas padora 8. [IpuMeHeHne OHTOJIOTHYECKUX MOde/Ied MHHOBAIHOHHBIX
NMPOAYKTOB

Heas padorsl: l3ydyeHwe crpaTeruii NPUMEHEHHS OHTOJOTHYECKHX  MOJeneit
WHHOBAIIMOHHBIX MPOTYKTOB.

28




[Ipaktuueckass paboTa HampaBleHa Ha  W3YYCHHE  CTpaTeruii  NPUMEHEHUS
OHTOJIOTHYCCKHX MO)IeHeﬁ NHHOBAIITMOHHBIX HpOJIYKTOB 158 nonyqune HaBBIKOB IT1O HpI/IMeHeHI/IIO
M3YYCHHBIX KEHCOB MpH pa3paboTKe MHAUBHUIYyaILHOTO MPOCKTA.

TpeGoBaHus K pe3yibTaTaM BINOJIHEHHS MPAKTUYECKONW paboThI:

[MocTpouth MoOnEns MPOEKTa, HCHOIB3YyS HH(POpPMANMIO O TMPaKTUKE NPUMEHEHUs
OHTOJIOTHYECKUX MOJCIIEN:

IlocTanoBka 3a1a4M K NpaKTH4YeCKoi padorte 8

1. U3yunTh npeasiaraeMplil TEOPETUUECKUN MaTEepHal.

2. Omnucath MOJENb MPOEKTa, HUCMONb3YsS HH(POpPMAIMIO O MpaKTHKE MTPUMEHEHHS
OHTOJIOTHYECKUX MOJCIIEN.

3. ITocTpouTh OTUYET, BKIIOYAIOIINKM ONMCAHUE CTPATETHH MPUMEHEHUS OHTOJIOIMYECKHX
MojieJiell MHHOBAllMOHHBIX MPOAyKTOB. [IpeacTaBUTh OTUET MO MpakTHUYECKOM padoTe yis
3AILUTBHI.

BapuaHThl HHAMBUAYAJIbHBIX 32IaHUI

B cooTrBeTcTBUM € yKa3aHHOH NpeIMETHOH OO0JIaCThIO M KJIACCOM pa3padaThiBacMOi
MH(GOPMALIMOHHON CHCTEMBI TOCTPOUTHh MOJIEb MPOEKTA, UCTIONIB3YS HHPOPMAIIHIO O MPAKTHUKE
IIPUMEHEHHUs] OHTOJIOTUYECKUX MOJEIEH.

Tabmuma 5.6 — aauBuyaibHbIe 3a1aHus

Ne ITpeameTHast 061acTh Kitacc UC

1 Cxutag MRP

2 [Tpon3BOACTBEHHOE MPEATPUITHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusaTre B2C

6 ITopran B2B

7 CTpouTesIbHOE NPEANPUITUE NC yuera

8 Briciiee yueGHOE 3aBeieHNE NC ynpasnenus
9 WudpacTpykTypa npeanpusTus CIIIP

10 | AnnapaTtHas ”HQPAaCTPYKTypa MpeAnpUsTHS DKcnepTHas cucreMa

Conep:xanue oTyeTa

[To BbImosmHeHHOW paboTe cocTaBisgercsa OoTueT. OTYET BBIMOJHAETCS B DJIEKTPOHHOM
Buje. I1o BEIMONIHEHHOMY OTYETY MPOBOAMUTCS 3alllUTa MPAKTUYECKON PabOTHI.

OTtder NO NpPaKTHUECKON paboTe [OJDKEH COCTOATh U3 CIEAYIOIIUX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAs 4acTh: KpaTKOE OINMCAHUE Iiesiel MpoekTa. BBogHas yacTh oTdeTa JOJDKHA
BKJIIOUATh IYHKTBI:  YCJIOBHE 3aJjaud; MOPSAJOK BBIIOJHEHHUS; IPOrpaMMHO-aIllapaTHbIe
CpeACTBa, HCIIOJIb3yEeMbIE ITPH BHIMIOJIHEHUH PaOOTHI.

- OCHOBHas 4acTh (omucaHue padoThI):.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK UCTOJIb30BaHHON JIUTEPATYPHI.

3amyTa oT4eTa Mo MpakTUYeCcKoi paboTe 3aKITI0YAETCs B MPEIbSIBICHUH MPETOAaBATEINIO
MOJTyYEHHBIX PE3yJbTaTOB B BUJE (ailyia U AEMOHCTPALMU MOJYyYEHHBIX HaBBIKOB MPH OTBETaX
Ha BOIPOCHI IPENOIaBATENS.
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5. YAEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIIIMHBI

5.1. IlepeyeHb OCHOBHOI U OTIOJHUTEJIbHOM JTUTEPATYPHI, HEOOXOAUMOI ISl
OCBOCHMUSA JUCHUITIMHBI

5.1.1. Ilepe4yeHb OCHOBHO¥ JIMTEPATYPbI

bapeimieBa A.B., banaua K.B., I'omos P.C., Ilepenepsiee 1.11. NunoBanmm: YdeOHOE
nocobue / Ilox obmi. pen. a.3.H., mpod. A.B. bapeimesoit. — 2-e uzn. — M.: U3narenbcko-
ToproBas kopriopanus «/lamkos u K », 2018.

5.1.2. IlepedeHb JONOTHUTEIBLHOM JIUTEPATYPbI
WNunoBanmonHelii MeHekMeHT : Kypc jekuuit / FO.H. Kymnakxos, T.C. Memepsikona ;
M-Bo obpazoBanus u Hayku Pocc.@eneparm, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

5.2. IlepeyeHb y4eOHO-METOAUYECKOTO 00ecriedeHHsI CAMOCTOSITEILHOI padoThI
00y4YaOIIUXCS M0 TUCHUIJIMHE

1. Metoanueckue ykKazaHWs 1O BBINOJHEHHUIO MPAKTUYECKUX padOT MO JUCIUILUIMHE
«H)eHEepHBbIE KENUCHI: OT NPAKTUUYECKUX 3a7a4 K MHHOBALMOHHBIM PELICHUIMY.

2. Metoandeckue yka3aHUs ISl CTYJCHTOB MO OpPTaHHM3AIlMH CaMOCTOSITEIHHOU pabOThI
1o AucuUIuInHe «MHKeHepHbIe KEMChI: OT MPAKTUYECKUX 3a/1a4 K MHHOBALMOHHBIM PELLIEHUAM.

5.3. [lepeuens pecypcoB HHGPOPMALMOHHO-TEJTEKOMMYHUKALIMOHHOM CeTH
HNHTepHeT, HEOOXOAUMBIX JIS OCBOCHHS IV CIIUTIIMHBI

HNuTepHeT-pecypcebi:
1. https://www.tks.ru/ - poccuiickuii TaMO>Ke€HHbIN HH(OPMAIIMOHHBII OPTAJL.
2. http://www.ved.gov.ru/ - mopTay BHEITHEIKOHOMUYECKON HH(POPMAITUH.
DJIEeKTPOHHBIe OM0IHOTEeYHbIe CHCTEMBbI:
3. http://biblioclub.ru/ - YauBepcuterckas oudamorexka ONLINE.
4. http://www.iprbookshop.ru/ - DnekTponnast OnbIMOTEUHAs CHCTEMA.
5. https://elibrary.ru — Hay4Has 2JIEKTpOHHAs ONOIHOTEKA
IIpodeccuonanbHbie 6a3bl JAHHBIX
6. http://www.customs.ru — opunnanbHbiii caiiT defepanbHON TaMOXKEHHOU CiTykOb1 PO
7. http://economy.gov.ru - odunHManbHBIA calT MUHHCTEPCTBA HKOHOMHYECKOTO
pa3BUTHSL.
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[Tsaturopckuii uacTuTyT (Prmmnan) CKOY

MeToauueckue yKazaHus
1J1s1 00yYaroIuxcs 0 OPraHNu3aluy U IPOBEACHUIO CaMOCTOSATEIEHON paboThI
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IsaTuropck, 2025
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1. O01mue moJI0KeHu s

CamocrositenbHass pabora — TUIaHHpyeMas YyuyeOHas, y4yeOHO-HCClIeoBaTeNlbCKasl,
Hay4YHO-HCCIeI0BaTeNIbcKasi paboTa CTyACHTOB, BBINIOJIHSEMAas BO BHEAYIUTOPHOE (ayJUTOPHOE)
BpeMs 10 3aJaHUI0 M TP METOJMYECKOM pYKOBOJACTBE Ipenojamareis, HO 0e3 ero
HEMOCPEACTBEHHOTO y4yacTus (MpU YaCTUYHOM HEMOCPEJICTBEHHOM Y4YacTUU MperojaaBaTers,
OCTaBJIAIONIEM BEIYIIYIO POJIb 32 pabOTON CTYAEHTOB).

CamocrosarenbHas padota crynentoB (CPC) B BY3e sBnsercs BaXHBIM BHIOM y4eOHOI
U HAyyHOM JesaTenbHOCTH cryaeHTa. CamoctosTenbHas paboTa CTYJIEHTOB  MIpaeT
3HAYUTENIbHYIO POJIb B PEHTHHIOBOM TEXHOJIOTHH 00YUYEeHHUS.

K 0CHOBHBIM BH1aM CaMOCTOSITENILHON pabOTHI CTYI€HTOB OTHOCSTCS:

— ¢dopMupoBaHne M YCBOGHHE COJICp)KAHWSA KOHCIIEKTa JIeKIMA Ha 0asze
PEKOMEHJIOBAaHHOM  JIEKTOPOM  yueOHOM  juTepaTypsl, BKIOYass  MHPOPMALMOHHBIE
o0pa3oBaTenbHBIE PeCyPCHI (AIEKTPOHHBIE YICOHUKH, HIEKTPOHHBIE ONOINOTEKN U 1Ip.);

— HamMcaHue JOKJIAJI0B;

— IOJrOTOBKA K CEMMHApaM, MPaKTUUYECKUM U J1a00paTOpHBIM paboTaM, UX 0(OpMIICHHE;

— COCTaBJIEHME aHHOTHUPOBAHHOI'O CIIMCKAa CTAaTE€dl M3 COOTBETCTBYIOIIUX KYPHAJIOB IO
OTpaciiiM 3HaHUH (Te1aroru4ecKux, MCUXOJIOTHYECKUX, METOIUYECKUX U JIp.);

— BBINOJIHEHHE YUEOHO-HCCIIE0BATENIbCKUX padoT, IPOEKTHAsS AEATEIbHOCTD;

— MOATOTOBKA MPAKTHUYECKUX pa3pabOTOK M PEKOMEHJAIMK M0 PEeleHUI0 MpoOIeMHOM
CUTYalluH;

— BBINIOJIHEHNE [OMAIHUX 3aJaHUi B BHJE PEIICHHs OTHCIBHBIX 3a1ad, IPOBEICHUS
TUIOBBIX PAcCYeTOB, PACUETHO-KOMIIBIOTEPHBIX M WHIUBUAYAJIbHBIX pabOT MO OTICJIbHBIM
pazzenaM colepyKaHus JUCLMILINH U T.1.;

— KOMIIBIOTEPHBIM TEKYIIHMH CaMOKOHTPOJIb W KOHTPOJIb YCIIEBAeMOCTH Ha 0a3ze
AIIEKTPOHHBIX 00YYarOMIUX U ATTECTYIOIIUX TECTOB;

— BBINOJIHEHHE KyPCOBBIX Pa0dOT (MPOEKTOB) B PaAMKax JTUCLMILIHH;

— BBINOJIHEHHUE BBIMTYCKHON KBAaNTU(PUKAMOHHON pabOTHI U JIp.

MeToauKka OopraHu3anuy caMOCTOSITETbHOW PadOThl CTYAEHTOB 3aBUCUT OT CTPYKTYPBI,
XapakTepa U OCOOCHHOCTEH M3y4aeMOW AMCIUIUIMHBI, 00beMa YacoB Ha e€e H3yueHHe, BHJA
3aJaHuil JUIsl CaMOCTOSITENIbHOM paboOThl CTYJEHTOB, MHIMBUIYAJbHBIX KauyeCTB CTYICHTOB M
yCIIOBUI Y4eOHOH 1eATeThbHOCTH.

[Ipomecc opraHm3and CaMOCTOSITEIBHOW pabOThI CTYJIEHTOB BKIIOYAEeT B ceOA
CIIEYIOIINE ATAIbI:

— TIOATOTOBUTENBHBIM (ONpENENIeHNE IeNiel, COCTaBJIEHUE IPOrpaMMBbl, MOJITOTOBKA
METOAMYECKOr0 00eCTeyeHUs, MOArOTOBKA 000PYAOBaHUS);

— OCHOBHOM (peanu3alys MporpaMMbl, UCHOJIb30BAHUE MPUEMOB MOMCKA WH(POPMAIINH,
YCBOGHHUS, NepepabOTKH, NpPUMEHEHUus, IepeAadyd 3HaHUM, (QUKCUpOBaHUE pE3yIbTATOB,
caMOOpraHu3aIys mporecca padoThl);

— 3aKJIIOYMTEIbHBINA (OLIEHKA 3HAYMMOCTH M aHAJIU3 pe3ysbTaToOB, UX CHCTEMaTH3alus,
oleHKa A(PQPEKTUBHOCTH MNPOTrpaMMbl M MPHEMOB pPAa0OOThHI, BHIBOJBI O HaIpPaBICHUAX
ONTUMU3ALINU TPYHQ).
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2.leab 1 32124 CAMOCTOSATEJIbHOM PadOTHI

Benymas uenp opranusanuu u ocymectBienus CPC coBmamaeT ¢ 1enbio 00yueHUs
CTyJeHTa — (OPMUPOBAHNE YHUBEPCATBHBIX KOMITCTCHITHH.

[Ipu opranuzanuu CPC BaXHBIM U HEOOXOIUMBIM YCIOBUEM CTAaHOBSTCS (OPMUPOBAHUE
YMEHHS CaMOCTOSITCIIbHOW pa0OThl I NPHOOPETeHUs 3HAHHMA, HABBIKOB W BO3MOXXHOCTH
OpraHM3alyy y4eOHOW M Hay4dHOU NesTeNbHOCTH. Llenbio caMoCcTosATenbHON paOOThI CTYICHTOB
SBIIICTCSA OBJIaJicHue (yHIAMEHTATBHBIMUA 3HAHHUSIMH, TPOPECCHOHATBHBIMA YMCHHSAMH U
HABBIKAMHU  JIEATEIBHOCTH MO MPOQUII0, ONBITOM TBOPYECKOW, HCCIEAOBATEIHCKOM
JEATEITHLHOCTH. CamocrosTenbHas paborta CTYJICHTOB CIOCOOCTBYET Pa3BUTHIO
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U OPTraHU30BaHHOCTH, TBOPUYECKOTO MOAX0/1a K PEIICHUIO
poOseM yueOHOTO U TPO(hECCHOHATEHOTO YPOBHS.

3agauamu CPC sgBusgroTcs:

— CcHCTEMAaTH3alusl W  3aKpeIUICHUEe TIIOJIYYCHHBIX  TCOPETHUECKHX 3HAHWUM U
MPaKTUYECKUX YMEHUH CTY/ICHTOB;

— yrayOJieHHe U pacluIupeHue TEOPETUYECKUX 3HAHMUIA,

— (opmupoBaHue yYMEHUH UCIOIB30BaTh HOPMATHBHYIO, IPABOBYI), CIPABOYHYIO
JIOKYMEHTAITUIO U CIICIIHAIIbHYIO JTUTEPATYPY;

— pa3BUTHE TO3HABATEIbHBIX CHOCOOHOCTEH M AKTUBHOCTH CTYACHTOB: TBOPYECKOU
WHUITUATHBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH W OPTaHH30BAHHOCTH;

— (GOopMHpPOBAHHUE CAMOCTOSITCIIBHOCTH MBIILICHUS, CITOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO M CAMOPeaTH3aliy;

— pa3BUTHE UCCIIEIOBATENBCKUX YMEHUM;

— HCIIOJb30BaHHE MaTepuasa, COOPAaHHOTO W TMOJYYCHHOTO B XOJE CaMOCTOSTEIHHOM
paboThI 1 JTAOOPATOPHBIX 3aHATHH.

IMopsinoK BbINOJHEHHS CAMOCTOSATEILHOI PadoThI CTYA€HTOM

Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU aumepamypou

[Ipu pabote ¢ KHUrOH HEOOXOIUMO MOAOOpaTh JIUTEPATYPY, HAYUYHUTHCS NPABHIBHO €€
YUTaTh, BECTH 3amucH. [t moadopa IuTepaTypsl B OMOIMOTEKEe UCTIONB3YIOTCS alaBUTHBIN U
CHCTEeMaTHYECKHI KaTaloTH.

BaxHO MOMHUTB, YTO pallMOHAIbHBIC HABBIKM Pa0OTHI ¢ KHUTOH - 3TO Bcerna Oobiiast
HKOHOMMUS BPEMEHH U CHIL.

[IpaBunbHBIE TOAOOp YUYEOHMKOB PEKOMEHAYETCsS IMperojaBaTelieM, YWTAIOIIUM
JEKIMOHHBIN Kypc. HeoOxommmas nurtepaTypa MOXeT OBITh TaKXKe yKa3aHa B METOAMYECKUX
pa3paboTkax 1o JaHHOMY Kypcy.

N3y4as maTtepuan mo y4yeOHUKY, CIeIyeT MEePeXOqUTh K CIEAYIONEMY BOIPOCY TOJIBKO
1ocjae MPaBUIBHOTO YSCHEHHS NPEIBIAYIIEro, OMUCHIBAasS Ha Oymare BCE BBIKIAIKUH H
BBIYHMCIICHUS (B TOM YHCIIE T€, KOTOphIE B y4eOHHMKE OIyNICHHl WJIM Ha JICKIMU JaHbl JUIS
CaMOCTOSITEJIbHOTO BBIBOJIA).

[pn u3ydeHnn 1000 TUCIUIUINHBI OOJIBIIYIO U BaYKHYIO POJIb UTPAET CAMOCTOSATEIbHAS
MHAMBHUAYyallbHas paboTa.

Ocoboe BHHMaHHE CIIEAyeT OOpaTUTh Ha OMpeelieHHe OCHOBHBIX TOHATHUH Kypca.
CryneHT noinkeH NoApoOHO pa3OupaTh MPHUMEPHI, KOTOPHIE MOSCHSIOT TaKUe ONpPEACICHHS, U
YMETh CTPOHWTH AaHAJIOTHYHBIE TPHUMEPHI CaMOCTOSTEIbHO. HyXHO 0OMBATBCS TOYHOTO
NPEJCTaBICHUA O TOM, YTO H3ydaemb. [l0J€3HO COCTaBISATH OMOpPHBIE KOHCIEKTHL Ilpm
M3y4eHUU MaTepHaia 1Mo y4eOHUKY IOJIE3HO B TeTpaa (Ha CIEeHUaIbHO OTBEACHHBIX ITOJISIX)
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JIOTIOJIHATH KOHCIEKT JIEKIMM. Tam ke cielyeT OTMeudaTh BONPOCHI, BBIJEIEHHBIE CTYAECHTOM
JUIS. KOHCYJIBTAIlU C MIPETnojaBaTeIeM.

BbIBOAIBI, NTONTyYEHHBIE B PE3YJIBTATE U3YUYEHMS], PEKOMEHYETCS B KOHCIIEKTE BBIACIATS,
yTOOBI OHU IIpU NEPCUUThIBAHUU 3anncen JIydli€ 3aliIOMUHAJINCE.

OneIT MOKa3bIBA€T, YTO MHOTMM CTYAEHTaM IIOMOTaeT COCTABJICHUE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEpIKaIlIero BaXkHeie u Hanbosee 4acTo ynorpediasiemMmble GOpMYJIIbl U TOHSTHSL.
Takoif TUCT mOMOraeT 3alOMHUTH (POPMYJIBI, OCHOBHBIE TOJOXKEHHUS JICKLUHU, a TAaKKEe MOXKET
CIIYKUTH TOCTOSAHHBIM CITPABOYHUKOM IJId CTYJACHTA.

UreHne Hay4HOIO TEKCTa SIBIISIETCS YacThIO MO3HABATEIbHOU nesATenbHOCTH. Ee nenp —
W3BJICUCHHE U3 TEKCTa He0OXoauMoi nHpopmarmu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAFOIIAM
cOOCTBEHHasi BHYTPEHHSISI yCTAHOBKAa NMpPU OOpAIICHWH K IEYaTHOMY CJIOBY (HAWTH HY>KHBIE
CBCIACHUA, YCBOUTH I/IH(l)OpMaHI/IIO IMOJIHOCTBIO WMJIM YaCTHUYHO, KPUTHYECKHU IMPOAHATIU3UPOBATH
MaTepHal U T.I.) BO MHOI'OM 3aBUCHUT 3((PEKTUBHOCTH OCYIIECTBISIEMOTO JICHCTBUS.

Belnensor uemsipe ochognbvle ycmano6Ku 6 UmeHuu Hay4H020 MEKCma:

UH(POPMALIMOHHO-TTOUCKOBBIHN (3a/1a4a — HAWTH, BBIJICINUTH HCKOMYIO HH(POPMAIIHIO)

yCBauBaromas (YCI/IJ'II/IH HUTaTCId HalpaBJICHbBI Ha TO, 9yTOOBI KaK MOKHO IOJIHEE
OCO3HaThb W 3allOMHHUTHh KaK CaMHU CBEACHHS H3JIaraéMble aBTOPOM, TaK U BCIO JIOTUKY €ro
paccy KJIeHH )

AQHAINTUKO-KPUTHUYECKAsl (YUTATENIb CTPEMUTCA KPUTHUYECKU OCMBICIUTh Marepuall,
MIPOaHAIM3UPOBAB €ro, ONPEIETUB CBOE OTHOLICHHE K HEMY)

TBOpUECKasl (CO3Ja€T y YMUTATENs] TOTOBHOCTh B TOM WJIM MHOM BHJIE — KaK OTIPaBHOMN
MYHKT 711 CBOMX pacCykKJeHuM, kak o0pa3 i JeHCTBUS MO aHAJIOTUU U T.II. — UCIOIb30BaTh
CYXJIEHHUS aBTOpa, XOJ €ro MbICIeH, pe3ysibTaT HaONOJeHHS, pPa3pabOTaHHYI0 METOJUKY,
JIOTIOJTHUTH WX, TIOJBEPTHYTh HOBOM MIPOBEPKE).

OcHogHble 6U0bl CUCMEMAMU3UPOBAHHOU 3ANUCU NPOYUMAHHOZ2O!

AHHOTHpOBaHHE — TIPEeNEIbHO KpaTKOe CBA3HOE OMNHMCAHME MPOCMOTPEHHOM WIn
MPOYMTAHHON KHHUTH (CTaTbH), €€ COACPIKaHuUs, HICTOYHUKOB, XapaKTepa U Ha3HAuYCHHUS;
[InanupoBanue — KpaTKas JIOTWUYEeCKash OpraHu3alus TEeKCTa, pPacKpbIBaroLIas

COJIEp’KaHUE U CTPYKTYPY U3y4aeMOI0 MaTeprana;

Te3upoBaHue — JaKOHMYHOE BOCIPOU3BEACHHME OCHOBHBIX YTBEpXKJACHUU aBTOpa 0€3
npuBJeUeHUs (PaKTUYeCKOro MarepHaa;

[{uTpoBaHue — TOCIOBHOE BBIMHUCHIBAHUE U3 TEKCTa BBIICPXKEK, U3BJICUEHUH, Hanboee
CYILLECTBEHHO OTPAXKAIOIIMUX Ty WIA HHYIO MBICIIb aBTOPA;

KoHcriekTupoBaHne — KpaTkoe M TOCIENOBATENbHOE H3JI0KEHUE COACPKAHUS
IIPOYUTAHHOTO.

KoHcneKT — cl10KHbIN crioco0 U3I0KEHHs COJEPKaHUsl KHUTY WM CTaTbU B JIOTHYECKOM
nocienoBaTelbHOCTH. KOHCIEKT akKyMyJIupyeT B cebe ImpeblayIue BUAbI 3alUCH, T03BOJISET
BCECTOPOHHE OXBATUTh COJIep)KaHNE KHUTH, cTaThbu. [[03TOMY yMeHue coCTaBisATh IJIaH, TE3HCHI,
JIeNIaTh BBIMMUCKYU U JPYTHE 3alIUCH ONPEAEIIAET U TEXHOJIOTUIO COCTABJIEHUS KOHCIIEKTA.

Memooduueckue pexomenoayuu no cCOCMAasIeHUI0 KOHCNeKma:

1. BHUMaTenbHO NPOYMUTANTE TEKCT. Y TOUHUTE B CIIPABOYHOM JIMTEPAType HEMOHSATHBIE
cioBa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIEC JAaHHBIE HA MOJISI KOHCIIEKTA.

2. Belaenute riaBHOE, COCTABbTE IUIAH.

3. Kpatko cdhopmynupyiiTe OCHOBHBIC TOJIOKEHHUS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpa.

4. 3aKkOHCHEKTUPYWTE  MaTepuall, 4YeTKO  cieaysd  MyHKTam  IoiaHa.  Ilpm
KOHCIIEKTUPOBAHUU CTapalTeCh BBIPA3UTh MBICIb CBOMMH CIIOBaMHU. 3alUCU CJIENYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuceiBaiiTe nuTaThl. LIUTHPYS, YUUTHIBAlTE JIAKOHUYHOCTD, 3HAYHUMOCTh
MBICITH.

B Texcre KOHCIEKTa kKelaTelnbHO NPUBOAUTH HE TOJIBKO TE3UCHBIE MOJIOKEHHUS, HO U UX
nokaszatenbcTBa. [lpu opopmieHnn KOHCIEKTa HEOOXOAMMO CTPEMHUTHCS K €MKOCTH KaXKJI0TO
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npeuio’keHusl. MBICIM  aBTOpa KHUTHM CIEAyeT H3jararb KpaTko, 3a00Tsichb O CTWIE H
BBIPA3UTENBbHOCTH HAMMMCAHHOTO. YHCIIO JONOJHUTENBHBIX 3JIEMEHTOB KOHCIIEKTa JOJIKHO OBIThH
JIOTMYECKH  OOOCHOBAaHHBIM,  3alMCHU  JOJDKHBI  PACHpeNeNAThCs B ONpeJesieHHON
MOCJIEI0BATEIBHOCTH, OTBEYAIOIIEH JIOTMUECKON CTPYKType npousBeAeHus. [ yTouHeHus u
JOTIOJTHEHUSI HEOOXOIUMO OCTaBJIATh TOJS.

OBnazneHre HaBbIKAMU KOHCIIEKTHPOBaHMS TpPeOyeT OT CTYyJIEHTa LeJeyCTPEMIICHHOCTH,
MOBCEIHEBHOI caMOCTOATENbHOM paboThI.

Memoouueckue pekomeudauuu 10 NHOO20MOBKe K npakmu4eCKum 3aHAmuAim

Jns Toro 4YTOOBl NpPaKTUYECKHE 3aHATHA NPUHOCWIM MAaKCUMaJbHYIO IOJIb3Y,
HE00XOIMMO TIOMHUTb, YTO YNpaKHEHHE U pelICHHE 3a7ay MPOBOAATCS MO BHIYMTAHHOMY Ha
JEKUHUAX MaTepHually W CBSI3aHbl, KaK MPaBWIIO, C JETAJbHBIM Pa300pPOM OTIENBbHBIX BOMPOCOB
JEKUUOHHOro Kypca. CrenyeT NOAYEpPKHYThb, YTO TOJBKO IIOCJIE€ YCBOEHHUS JIEKIMOHHOTO
MaTepuaga ¢ ONpPENEJICHHON TOUYKM 3peHHs (a MMEHHO C TOW, ¢ KOTOpPOW OH H3Jaraercs Ha
JIEKIMSIX) OH OyJIeT 3aKpeIuIsAThCs Ha TAOOPaTOPHBIX 3aHATHAX KaK B pe3yJbTaTe 00CYKACHUs U
aHaJIM3a JEKIMOHHOTO MaTepualla, Tak U C MOMOIIBIO PelIeHUs] IPOOJEMHBIX CUTYyallUii, 3a1a4.
IIpu 5TUX yCcIOBHUAX CTYJEHT HE TOJIBKO XOPOILIO YCBOMT MaTepuai, HO U HAYYUTCS NPUMEHSTH
€ro Ha IpaKTUKEe, a TaKXKe IMOJyYUT OMOIHUTEIbHBIH CTUMYJ (M 3TO OYEHb Ba)XXHO) IUIA
aKTHUBHOM MPOPabOTKH JEKIHH.

[Tpu camMOCTOSITETFHOM pEIIeHUH 33/1a4 HY>KHO OOOCHOBBIBATh KaXKIBIH 3Tall peLIeHUS,
UCXOJS U3 TEOPETHUUECKUX IMOJIOKEHUH Kypca. Eciau CTyIeHT BUIUT HECKOJIBKO IyTEH pEeIICHUS
npo0sieMbl (3a1auM), TO HY’KHO CPaBHHUTh MX U BBIOpaTh camblil paunoHanbHbIA. [lonesno mo
Hayaja BBIYMCICHUH COCTaBUTh KpaTKUM IJiaH pemieHus mnpoOiemMsl (3agauun). Pernenue
MpoOJIEMHBIX 3aj]ad WJIM IPUMEPOB CIEeAyeT M3Jlarath MoJpoOHO, BBIUMCIICHUS pacroyaraTh B
CTPOTOM TMOpSAJKE, OTAENsAs BCIOMOIAaTElIbHbIE BBIYMCIEHHS OT OCHOBHBIX. Pemienus npu
HEO0OXOIUMOCTH HY>KHO COIIPOBOXKJIaTh KOMMEHTAPUSIMU, CXEMaMH, YepTeKaMU U PUCYHKAMH.

Crnenyer MOMHUTB, YTO pEIICHHE KaXa0M ydeOHOW 3ajaud JOJDKHO JOBOJUTHCS JI0
OKOHYATEJIbHOIO JIOTMYECKOI0 OTBETa, KOTOPOro TpeOyeT yCIOBHE, M IO BO3MOYKHOCTH C
BbIBOJIOM. [loy4yeHHBIH OTBET cieqyeT MPOBEpUTH CIOCOOAMH, BBITEKAIOUIMMU W3 CYIIECTBa
naHHOM 3amaud. [loje3Ho Takke (eciau BO3MOXKHO) peliaTh HECKOJBKUMH CIoco0aMu U
CPaBHMUTbH IIOJyYE€HHBIE pE3yJIbTaThl. PerieHne 3ajad JaHHOTO TUIA HYXXHO HPOJODKATH 0
MPUOOpPETEHNUs TBEPIbIX HABBIKOB B UX PELICHUH.

Memoouueckue pekomenoayuu no camonpogepke 3HAHUll

[Tocne u3yueHus onpeaesieHHON TEMBbI 10 3alUCSIM B KOHCIIEKTE U YYeOHHKY, a TakxkKe
penieHusl JOCTaTOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3a/1a4 HA NPAKTUYECKUX 3aHATUAX U
CaMOCTOSATENIBHO CTYACHTY PEKOMEHAYETCS IIPOBECTH CaMOIPOBEPKY YCBOCHHBIX 3HAHUM,
OTBETUB Ha KOHTPOJIBHBIE BOIIPOCHI 10 U3YYEHHOH TEME.

B citydae He0OX0IUMOCTH HY’KHO €I11€ pa3 BHUMATEIbHO pa3o0paThbcs B MaTepHale.

MHorna HeTOCTaTOYHOCTh YCBOEHUS TOTO MJIM MHOT'O BOIIPOCA BBISICHAETCSA TOJBKO NPHU
U3Y4YEHUU JNAJbHEUIIEero MaTtepuaia. B oTom cirydae Haz0 BEPHYTHCS Ha3al U IIOBTOPUTH IIJIOXO
YCBOEHHBIN MaTepHuasl. BakHBI KpUTEpPUN YCBOECHHMS TEOPETHYECKOIO Marepuaiga — yMEHUe
OTBEYATh Ha BOMPOCHI [l cOOECeI0BAHMUS.

Bonpocsl 115 codecenoBanust

ba3oBblii ypoBeHb
Tema 1. KonnenryajbHble 1 HHGOPMAaLMOHHbIE MO/AEJIH HHHOBAIIMOHHBIX IIPOEKTOB
1. Mopaenu NTHHOBALIMOHHBIX MPOEKTOB
2. VHHOBaIMOHHBIE TEXHOJIOTHU AJIEKTPOHHON KOMMEPIIUU
3. ApXWTEKTypa UHTEJUIEKTyaJIbHbIX CEPBUCOB
Tema 2. OHTONIOrHYECKHE MOIe I MHPOPMAIIHOHHBIX CHCTEM
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4. ®opmanuzanys TpeOOBaHUH K MHHOBAIIUOHHOMY TPOJIYKTY

5. CpenctBa pa3paboTK MHHOBAIIMOHHBIX PEIIEHUI

6. Texnonorun o6pabOTKK 3HAHUN

7. OHTOJIOTMYECKHE MOJIETN UHHOBAIIMOHHBIX ITPOTyKTOB
Tema S. UndpacTpyKTypa NPOEKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHBIX peleHui
8. HampaBnenus pa3BuTusi MTHHOBALIMOHHBIX TEXHOJIOTUI

9. IlpoexTpoBaHNE MHHOBALMOHHBIX NHXEHEPHBIX PEILICHUI

10. CranpapTu3anys HHXEHEPHOTO ITPOEKTa
Tema 6. UHcTpyMeHTa/ILHOE 00ecnieYeHrne OHTOJIOTHYeCKOr0 MOAeJIMPOBAHNS
HH(OPMALIMOHHBIX CHCTEM

11. Tloka3zatenu oneHkH 3((HEKTUBHOCTH HHHOBALIMOHHOTO PEIICHHS

12. MeTobl OIIEHKH YKOHOMHUYECKOTO ) (HeKTa BHEAPCHUS MPOEKTa

13. UncTpyMeHTanpHOE o0ecTieyeHre MOJICTUPOBaHHS TPOSKTa

14. Pemaktop oHTONOrMMI

15. $I3pIKM OHTOJIOTMUYECKOTO MOJEIUPOBAHUS

IloBBbINIEHHBIN YPOBEHD

Tema 1. KonnenryajbHble 1 HHGOPMAaLMOHHbIE MO/AEJIH HHHOBAIIMOHHBIX IIPOEKTOB
1. KoHuenryajibHOE MOJEINPOBAHUE HHHOBAILIMOHHOTO MPOyKTa

2. HudopmanmoHHOE MOJEINPOBAHNE HHHOBAIIMOHHOTO MPOJIyKTa

3. OHTONOrMYecKoe MOJAEINPOBAHNE HHHOBAIIMOHHOT'O MPOIYKTa

Tema 2. OHTONIOrHYEeCKHE MOIe I MHPOPMAITHOHHBIX CHCTEM

4. IIpUHLIMIIBI OHTOJOTUYECKOTO MOJIEIUPOBAHUS MHKEHEPHOIO ITPOEKTa

5. ApXUTEKTypa OHTOJOTHYECKOW MOJIETM HMHHOBAIIMOHHOTO MPOIYKTA

6. TexHomoruu OOJBIIUX JAHHBIX

7. Texunonoruu Data mining

Tema S. UndpacTpyKTypa NPOEKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHBIX peleHui
8. ApXHTEKTypa IpOrpaMMHBIX KOMILIEKCOB JIJISl HHKEHEPHOTO IPOEKTa

9. CranaapTbl IPOEKTUPOBAHUS IPOIPAMMHOI0 00ECIICUEHUST HHKEHEPHOTO MPOEKTa
10. CranmapTsl pa3pabOTKH MPOTPaMMHOTO 00€CTIeUeHNSI HH)KEHEPHOTO TIPOSKTa

11. MeTtozp! pa3pabOTK¥ HHHOBAIMOHHOTO MPOIYKTa

12. TlpuMeHeHUe HHCTPYMEHTOB pa3pabOTKU MHKEHEPHOTO MPOEKTa
Tema 6. UHcTpyMeHTa/ILHOE 00ecnieYeHne OHTOJIOTHYeCKOr0 MOAeJIMPOBAHNS
HH(OPMALMOHHBIX CHCTEM

13. MogenupoBaHHe CTPYKTYpbl HHKEHEPHOTO IIPOEKTa

14. OOBEKTHO-OPUEHTUPOBAHHOE MOJEIUPOBAHNE MHKEHEPHOT'O PEIICHUs

15. MHCTpyMEHTHI MOJEINPOBAHNS HHKEHEPHOTO IPOEKTA

Memoouueckue pexomenoayuu no HANUCAHUIO HAYYHBIX MEKCMOE (00KNA008, peghepamos, rcce,
Hayuuvlx cmameti u m.o.)

Ilepen Tem, Kak MPHUCTYNUTh K HANKMCAHWIO HAYYHOTO TEKCTa, Ba)KHO pa3o0parbcs,
KaKOBa MCTHUHHAs 11€Jb BAIllEr0 HAy4YHOTO TEKCTa - 3TO MOMOXKET BaM pa3yMHO paclpeaeauThb
CBOM CUJIBI U BPEMSI.

Bo-nepBbIX, cHauana Hy»XHO OIpPENENUThCS C HAeed HaydHOTO TeKCTa, a A 3TOro
HEOOXOJUMO HAyuYUThCSA JIMOO OTHOCUTBHCS K pa3HbIM SBJIECHUSAM M (akTaM HECKOJIbKO
KPUTHYECKH (CBOS Wes — KaK MHas TOYKa 3pEHUs), MO0 HAyYMThCS YBIEKaTbCS KaKMMU-TO
U3BECTHBIMU HJAESIMH, KOTOpPbIE HYXIAIOTCS B J0paboTKe (Maess — Kak ONTUMHUCTHYECKas
MO3MIIMSA W HANpaBJICHHOCTh Ha JaJlbHelllee COBEPILIEHCTBOBAHUE YXKe H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCS] OPraHU30BbIBAaTh CBOE BPEMSI.

[Tucate cnenyer SICHO M TOHSATHO, CTapasch OCHOBHBbIE MOJOXEHHS (HOpMyITupoBaTh
YeTKO M HEABYCMBICIEHHO (YTOOBI M CcamMOMy HOHSITHO OBLIO), a TakXke CTPEeMsICh
CTPYKTYpUPOBATh CBOIl TEKCT.
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Cucrematuzaiiuss M aHaIW3 HW3YYCHHOH JHUTEpaTyphl MO MPOOIEME HCCIEeIOBAHUS
MO3BOJIIOT CTYICHTY HAIMCaTh padoTy.

PaGouuii BapraHT TekcTa JOKIAAa MPEAOCTABISIETCS PYKOBOIUTENO Ha MpoBepKy. Ha
OCHOBe pabodero BapuaHTa TEKCTa PYKOBOJIUTEIIF BMECT€ CO CTYACHTOM OOCYXIaeT
BO3MOYXHOCTH JIOpa0OTKH TEKCTa, €ro oopmiieHue.

Cmpyxkmypa ooknaoa:

— Bsenenue (me Gonee 3-4 crpanui). Bo BBeaeHun HeoOxoauMo 00OCHOBATH BHIOOP
TEMBI, €€ aKTYaIbHOCTh, OYEPTUTH 00JACTh MCCIIEAOBAHUS, O0BEKT HCCIICIOBAHUS, OCHOBHBIC
LU U 33]]a41 UCCIIeTOBaHUSI.

— OcHOBHas 4acCThb COCTOMT M3 2-3 pa3zienoB. B HUX pacKpbIBaeTcs CyTh UCCIEIyeMOU
POOJIEMBI, POBOUTCS 0030p MHPOBOW JIUTEPATYPhl M UCTOYHHKOB MHTEpPHET 1O MpeaMeTry
HCCJICTIOBAHMsSI, B KOTOPOM JaeTCs XapaKTePUCTHKA CTEIEeHU Pa3paOOTaHHOCTH MPOOIEMBI U
ABTOPCKAsl aHAJUTHUYECKAs OICHKAa OCHOBHBIX TEOPETHUYECKHX ITOJXOJIOB K €€ PEIICHUIO.
W3noxxenne Marepuana HE OJKHO OTPaHWYMBATHCS JIMIIL OMUCATENBHBIM TOIXOIAOM K
PacKpBITUIO BBIOpaHHOW TeMbl. OHO TakXKe JOJDKHO COJIEp)KaTh COOCTBEHHOE BHJICHUC
paccMaTpuBaeMoi MPOOIeMBbI M U3JI0KEHUE COOCTBEHHOM TOUYKH 3pEHUSI HAa BO3MOXHBIC TYTH
€¢ pelICHHUS.

— 3akmouenue (1-2 crpanuibl). B 3akiarodeHHH KpaTKO HM3/1araloTcs JOCTUTHYTBIE MPH
W3YYCHUU TIPOOJIEMBI 11T, IEPCTICKTUBBI PA3BUTHS UCCIICyEMOTO BOTIPOCa

— CnMcok HCIONIb30BaHHOM uTepatypbl (He MeHblne 10 MCTOYHMKOB), B aja(paBUTHOM
nopsiike, OQGOPMIICHHBII B COOTBETCTBUM C TMPUHATBIMH TpaBUIaMH. B chucok
UCIIOJIb30BAHHOW JIMTEPATyphl PEKOMEHIYETCS BKJIIOYATh pa0OThl OTCYSCTBEHHBIX U
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaThU, OMyOJINKOBAHHBIC B HAYYHBIX KypHATaX B TEUCHUE
MOCIICTHUX 3-X JIET M CCBUTKH Ha pecypchl cet MHTepHeT.

— Ilpunoxxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k opopmneruro:

— TEKCT C OJJHOW CTOPOHBI JINCTA;

— mpudt Times New Roman;

— Kerub mwpudra 14;

— MEXCTpPOUYHOEe paccTosHue 1,5;

— TOJs: CBEpXY 2,5 ¢M, cHU3Y — 2,5 cMm, cieBa - 3 cM, crpasa 1,5 cMm;
— pedepat H0KeH OBITh MPEJCTABIICH B COPOIIIOPOBAHHOM BHUJIC.

Topsook 3awumer doxknaoa:

Ha 3ammry qokiaga OTBOIUTCS 5-7 MHHYT BPEMEHH, B X0/1€ KOTOPOTO CTYAEHT JOJKEH
Moka3ath CBOOOJIHOE BJIQJICHME MaTepUAIOM IO 3asBiieHHOW Teme. [lpu 3ammre mokiIana
MIPUBETCTBYETCS HCIIOIB30BAHNE MYJIBTUMEIHA-TIPE3CHTALINH.

Jloknan OIEHUBAETCS IO CJCAYIONUM KPUTEPHSIM: COONIOJICHHE TpPeOOBaHH K €ro
oopMIIeHHIO; HEOOXOIUMOCTh M JOCTATOYHOCTD ISt PACKPBITHS TEMBI PUBEIACHHOW B TEKCTE
NoKIana nHGOpPMAIIMK; YMEHUE CTYICHTa CBOOOJHO HM3JIaraTh OCHOBHBIE WJICH, OTPAYKCHHBIC B
JIOKJTajie; CIOCOOHOCTh CTYJICHTA TMOHSATH CYTh 33/1aBaeMbIX MPEMNOaBaTe/IeM M COKYPCHUKAMHU
BOMPOCOB ¥ C(HOPMYTHUPOBATH TOYHBIC OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHo» BBICTABIIACTCS CTYJCHTY, €CJIM B JIOKJIAJIEC CTYJCHT HCUCPIIBIBAIOIIE,
MOCJICIOBATEIbHO, Y€TKO M JIOTMYECKU CTPOMHO M3JIaraeT Marepual; CBOOOIHO CIIPaBIISETCS C
3ajjauaM¥, BOTIPOCAMHU W JAPYTUMH BUIaMU TPUMCHCHHUS 3HAHWIA; UCIOJB3YET Ui HAIMCaHUS
JOKJIaza COBPEMEHHBIE HaydyHbIE MAaTEepPHalbl, aHAIM3UPYET TMOJIYYSHHYIO HH()OpMAIIHIO;
MPOSIBJISIET CAMOCTOSITEIILHOCTh TPH HAITUCAHUU JIOKJIA/Ia.
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Oyenka «xopowio» BBICTABISIETCA CTYIEHTY, €CIM KauecTBO BBIIOJHEHMS JOKJIaja
JOCTaTOYHO BbICOKOE. CTyIEHT TBEP/IO 3HAET MAaTepHal, FpaMOTHO U 110 CYIIECTBY M3JaracT ero,
HE JIOIIyCKasl CYIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOCHI 110 TEME JOKJIAA.

Oyenka «y0oenemeopumenbHoy BBICTABISETCA CTYIEHTY, €CIM MaTepuan JOoKJIaaa
u3jaraeTcs 4acTHYHO, HO MPOOenbl He HOCAT CYIIECTBEHHOTO XapakTepa, CTYJCHT JOIYyCKaeT
HETOYHOCTH M OUIMOKH MpPH 3alIUTE J0KJIA/Aa, 1aeT HEJOCTaTOYHO MpaBUIIbHbIE (POPMYIUPOBKH,
HaOJI01al0TCSl HAPYLICHHUS JIOTUYECKOM MOCIIe0BATEIbHOCTH B U3JI0KEHUH MaTepHala.

Oyenka «ney0o61emeopumenbHoy BBICTABIAETCS CTYAEHTY, €CIM OH HEe IHOJATrOTOBUII
JOKJIa[l WJIU JOIMYCTWI CylIecTBEHHbIE OIMOKU. CTyIeHT HEYBEpPEHHO H3jaraeT MarepHuai
JIOKJIaZia, HE OTBEYAET Ha BOIIPOCHI IPETOJaBaTEIIA.

Templ 3cce (pedepaToB, 10KJIaT0B, COOOIICHUIT)

Ba3oBblii ypoBeHb

Tema 1. KonuenrtyanabHble 1 HHGOPMALMOHHbIE MO/1e/IM HHHOBALIMOHHBIX NPOEKTOB
1. dopmanu3zoBaHHBIE MOJAEIIN 3HAHUI

2. Metoap! naeHTH(HUKAIUT U KITacCU(DUKAUN 0OBEKTOB.

3. Moaenu HHOBALMOHHBIX TPOEKTOB

4. VIHTeHCHOHAN M 3KCTEHCHOHAJI MOJIETH MPOEKTa
Tema 2. OHTONOrNYECKHE MOIe T MHPOPMAITHOHHBIX CHCTEM

5. Texnonoruu pazpabOTKH OHTOJIOTHYECKON MOJIETH

6. Jlexommno3unus u uaeHTUPUKAIUS 00BEKTa MOJEIUPOBAHUS

7. CTpyKTypa OHTOJOTHYECKOU MOJIEIH
Tema 3. OHTONIOTMS MPEICTABJICHUS JAHHBIX U 3HAHNH B MHHOBAIIMOHHBIX PelIeHUsIX
8. MeTtoabl pecTaBICHUS TaHHBIX U 3HAHUI.

9. CrpykTypa npeacTaBieHusl JaHHBIX U 3HAHUM.

10. Monenu npencTaBiieHHs TaHHBIX W 3HAHUH.

11. MeHTanbHble TUarpaMMbl B paboTe CO 3HAHUSIMU
Tema 4. CeMmaHnTHYeCKOE MOJAeTHPOBAHME JAHHBIX M 3HAHUI B TEXHOJIOTHAX 00JIbIINX
AAHHBIX

12. ®opmanuzanus KOHIENTYalIbHONH MOJIEIH.

13. PensimuoHHOE NpeACTaBICHUE TaHHbIX.

14. CemaHTHUYECKHE TEXHOJIOTHUH.

15. CemanTHYeCcKOEe MOAECIMPOBAHNE JAHHBIX U 3HAHUN B TEXHOJIOTUAX OONBIIUX JTaHHBIX
Tema 5. UndpacTpyKTypa NpoeKTHPOBAHNSA HHHOBALMOHHBIX HH/KEHEPHbIX pelleHui
16. TexHODOTMU HAYYHBIX HUCCIIETOBAHUN.

17. Meroauueckoe oOecrieueHue HAYIHBIX HCCIICIOBAaHUH.

18. UHppacTpykTypa mpOeKTUPOBAHNS WHHOBAIIMOHHBIX HH)XEHEPHBIX PEIICHHIA
Tema 6. UHcTpyMeHTa/IbHOE 00ecnieueHre OHTOJI0THYeCKOr0 MOAeJIMPOBAHMS
HH(POPMALMOHHBIX CHCTEM

19. MammHa 10ru4ecKoro BbIBOA.

20. Penaktop oHrtonoruii Protégeé.

21. Ilporpammuble mpoayKkThl kiacca Triple store.

22. Iporpammuas peanuzauusi SPARQL-untepdeiica
Tema 7. Texnoaornu RDF u OWL

23. Penaktopsl, BU3yaIn3aTOPbl 1 HHCTPYMEHTHI JIOTHUECKOTO BBIBOJIA.

24. Texnomorun RDF/RDFS/OWL.

25. ®opwmar npencrasienus nanasix RDF/ XML
Tema 8. [IpumeHeHne OHTOIOTMYECKUX MO/e/Iell HHHOBAIIMOHHBIX IPOJYKTOB

26. Cucrtembl NONIEPKKN NIPUHATHS PEILIEHUH.

27. DKCnepTHBIE CUCTEMBI.

28. baspl 3HaHUM.
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29. XpaHunuina 3HaHuil.
30. CucrteMbl OOJIBIINX JaHHBIX.
IloBBINIEHHBIN YPOBEHD

Tema 1. KonnenryajibHble 1 HHGOPMallHOHHbIE MO/AE/IM HHHOBAIIMOHHBIX IIPOECKTOB
31. Mopenu naHHBIX U 3HAHUN

32. Anroputmsl Ki1accu(UKaIK U KIaCTepU3alUH.

33. MopaenupoBaHue CEMaHTUYECKUX CTPYKTYP

34. ®opmanuzanus JaHHBIX
Tema 2. OHTOJIOTHYECKHE MOAeTH HH(POPMAIIHOHHBIX CHCTEM

35. TexHOIO0rHM NPOCKTUPOBAHMS OHTOJIOTUHYECKOM MOIENN

36. JICKOMITO3HUIIHS CI0KHOU CUCTEMBI

37. CTpyKTypHBIN aHAIU3 OHTOJIOTHYECKON MO
Tema 3. OHTOJIOTHS NPeCTABJICHUS JAHHBIX U 3HAHUH B MHHOBAIMOHHBIX PellIeHUSX
38. MeTtonbl hopmanu3aiuu JaHHBIX U 3HAHUM.

39. Anroput™msl 00paOOTKH JaHHBIX U 3HAHUH.

40. Mopuenu XpaHEHHs TaHHBIX W 3HAHU.

41. MeHTanbHbIE TEXHUKU U1 NHHOBAIIMOHHBIX IPOEKTOB
Tema 4. CemaHTHYECKOE MOJEJTUPOBAHME JAHHBIX M 3HAHUIN B TEXHOJOTUAX 00JIbIINX
JAHHBIX

42. TexHomorus 00pabOTKU OOJIBIINX TAHHBIX.

43. TlpencraBneHue HeOPMaATU30BAHHBIX JTAHHBIX.

44. CemaHTHUECKHI aHAIN3 UHPOPMAIIIH.

45. Mogpenu big data
Tema 5. UndpacTpyKTypa NpOEeKTUPOBAHUS MHHOBALIMOHHBIX HHKEHEPHBIX peleHu il
46. TexHonmorum BU3yalln3allud MHKEHEPHBIX PELICHUM

47. MeToaoJIOTHS aHAJIN3a U CHHTE3a CIIOKHBIX CUCTEM

48. NndpacTpyKTypa HHKEHEPHBIX pEIICHUI
Tema 6. UHcTpyMeHTa/IbHOE 00ecriedeHrne OHTOJIOIHYEeCKOT0 MO/I1eJIMPOBAHMS
HHPOPMALMOHHBIX CHCTEM

49. Mammuna Java.

50. Penakrops oHTONIOTHI

51. Tpurrepsl U COOBITHS B aITOPUTMHU3AIIUN

52. TlporpammHasi peanu3anus CIIOXHBIX aJTOPUTMOB
Tema 7. Texnoaornu RDF n OWL

53. MHCTpYMEHTBI JJOTUYECKOTO BBIBOJIA.

54. Texnonorun OWL.

55. ®opmMar npeacrasienus naHHbIXx XML
Tema 8. IIpumMeHeHre OHTOJIOTMYECKUX MO/ieIeH HHHOBAIIMOHHBIX IIPOAYKTOB
56. MHTemieKkTyalbHbIE CEPBUCHI

57. ba3a 3HaHHN SKCIIEPTHON CUCTEMBI.

58. MamuHa BbIBOA SKCIIEPTHOM CUCTEMBI.

59. Data neHTpsl.

60. Cemantuueckuii anaims big data

Memoouueckue pekomeH()aL;uu 10 NOO20MOBKe K 3a4emam

[Ipouenypa 3auera Kak OTAEIbHOE KOHTPOJIHLHOE MEPOIPHUITHE HE TPOBOIUTCS, OLIEHUBAHUE
3HaHUN 00y4YarOIIErocs MPOUCXOIUT M0 pe3yabTaTaM TEKYIIEro KOHTPOJISL.
3aueT BBICTABISETCS MO pe3yabTaTaM paboThl B CEMECTpE.

KOHTpOJ’[L CaAMOCTOSITEIbLHOM paﬁoTLI CTYAECHTOB
KOHTpOJIB CaMOCTOSITEIILHOMI paGOTH IIPpOBOAUTCA IIPEIIOAABATCIIEM B Ay AUTOPUH.
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[IpenycMOTpeHBbl CIEIyIOIIMe BHABI KOHTPOIsS: cOOeceqOBaHHEe, OIICHKA BBHIMOTHEHUS
JOKJIa/1a U €ro NMpe3eHTaI|H.

[MonpoOHbIe KpUTEpUU OICHUBAHHMS KOMIETCHIUH mNpuBeAcHbl B (DOHAE OIEHOYHBIX
CPEACTB ISl MPOBEJICHUS TEKYILEH U MPOMEKYTOUYHON aTTECTALNY.

Cnucok Jutepartypsbl 1Js BbinojaHenust CPC

IlepeyeHb OCHOBHOM JIUTEPATYPbI

bapeimieBa A.B., banaua K.B., I'omos P.C., Ilepenepsiee .M. NunoBanmm: YdeOHOE
nocobue / Ilox obmi. pen. a.3.H., mpod. A.B. bapeimesoit. — 2-e uzn. — M.: U3narenbcko-
ToproBas kopriopanus «/lamkos u K », 2018.
IlepeyeHb AONOTHUTENbHOM JIUTEPATYPBI

NuHoBanmonHbIii MeHeKMeHT : kypc Jyeknui / FO.H. Kynakos, T.C. Memepskosa ;
M-Bo obpazoBanus u Hayku Pocc.@eneparu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
Ilepeyennb yueOHO-MeTOANYECKOT0 OOecniedeHUsI CAMOCTOATEIbHOH pPadoThl 00y4aroLuXCs
10 AUCHHUILIUHE

1. MeToauueckue yka3aHus 10 OpraHU3alMM CaMOCTOSTEIbHON pabOThI CTYJCHTOB
10 IUCIMILIAHE «HX)EHepHBIe KEIChI: OT IPAKTUYECKUX 3a/1a4 K MHHOBALIMOHHBIM PELICHUIM.
2. Meronnueckue ykaszaHus K NPAKTUYECKUM  3aHATHAM 10  JHUCHHILINHE

«VHKeHepHbIe KEHCHI: OT MPAKTUYECKHUX 3a]]a4 K MHHOBAIMOHHBIM PEIICHUSIMY.
Ilepeyenb pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «MHTepHeT,
HEe00XO0UMBIX /IJIS OCBOEHHUSI TUCHHUILIMHBI

1. http://www.ved.gov.ru/ - mopTaj BHEIIHEOIKOHOMUYECKON HH(POpMAITUH.

DNeKTPOHHBIE OMOTNOTEYHBIE CUCTEMBI:

2. http://biblioclub.ru/ - YauBepcurerckas oundmuoreka ONLINE.

3. http://www.iprbookshop.ru/ - DnexTpoHHas 6uOIMOTEYHAS CHCTEMA.

4. https://elibrary.ru — Hay4Has 37eKTpOHHAs OMOIMOTEKA

5. http://economy.gov.ru - odunmuanbHBI calT MuUHHCTEPCTBA HKOHOMHYECKOTO
pa3BHTHSA
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