[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

DNO: LLeb3yxosa TatbiHa Anek A IC TEPCTBO HAVYKHU U BBIC

[IIEI'O OPA3OBAHUA PO

Homkrocre: ﬂ”pe”of’cﬂﬁg;%i*%%ﬁﬁ% PHEY AXPCTEEIHIOE ABTOHOMHOE OBPA3OBATEJIBHOE

(enepanbHOro YHUBEPCHT

Rara noanwicakn: 18.04.2024 15:49:59 Y IPEMIEHUE BBICIHETD OBPAZOBAHI
Vinansitsi nporpai o, «CEBEPO-KABKA3CKMI ®EAEPATbHBIN VHUBEPCHTET»

d74ce93cd40e39275c3ba2f58486412alc8ef96f  IIATUTOPCKMIA MHCTUTYT

¢dunuan) CKOY

MeToauueckue yKazaHus

10 BBITOJTHEHUIO MTPAKTUYECKUX PabOT
10 JUCLIUIUINHE
«AHXEHEPHBIE KEMCBHI: OT MIPAKTUYECKHX 3AJIAY K THHOBAIITUOHHBIM
PEHIEHUAM)
Jst HanpasieHus moaArotoBku 10.03.01 Uudopmannonnasi 6e30acHoOCTb
HaIpaBJIeHHOCTH (Mpoduiib) be3onacHocTh KOMIIBLIOTEPHBIX CHCTEM

HsTurop
2024

CK



COJIEP’)KAHUE

BBEJIEHUE

1. HEJIb 1 3BATAYM OCBOEHUA JUCHUITIJIMHBI

2. ObOPYJIOBAHUE U MATEPUAJIbI

3.HanmeHOBaHME NPAKTUYECKUX 3aHATHN

4.CTPYKTYPA U COJIEP)KAHUE IIPAKTUYECKUX 3AHATUI
[TpakTrueckas padota 1. KonuenrtyanbHble 1 HH()OPMaLMOHHBIE MOJIEIN HHHOBAIIMOHHBIX
IIPOEKTOB
[TpakTrueckas pabota 2. OHTOIOrHYECKHE MOAETU HHPOPMAIIIOHHBIX CUCTEM
[Tpaktudeckas padora 3. OHTONOTHUS MPEICTaBICHUS TaHHBIX U 3HAHUN B MHHOBAIIMOHHBIX
peIIeHUsX

[V S

oo N

11

HpaKTI/I‘IQCKaH pa60Ta 4. CeMaHTHYECKOE MOZACIIMPOBAHUC NAHHBIX U 3HAaHUM B TEXHOJIOTHSIX

OOJBIINX JaHHBIX

15

[Tpaktuueckas padota 5. MH(pacTpykTypa NpOEKTUPOBAHUS HHHOBAIIMOHHBIX MHKEHEPHBIX

peleHuit
[Tpaktuyeckas padora 6. IHCTpyMeHTanbHOE 00ecrieueHHe OHTOJIOTHYECKOTO
MOJIETTMPOBAHUS NHPOPMAIIMOHHBIX CUCTEM
[Tpaktuueckas padora 7. Texnonoruu RDF u OWL
[TpakTrueckas padota 8. [[pumeHeHnEe OHTOIOTUYECKUX MOICIICH MHHOBAIIMOHHBIX
IIPOAYKTOB
5. YYHEBHO-METO/UYECKOE U UTHOOPMAILIMOHHOE OBECIIEYEHUE
JUCHUITIIMHBI
5.1. [lepedyeHb OCHOBHOI U JJOTIOJIHUTEIBHON JIUTEPATYPbl, HEOOXOAUMOH /1711 OCBOEHUS
JUCIIUTINHBI
5.1.1. IlepeueHb OCHOBHOM JUTEPATYPBI
5.1.2. IlepedyeHb TONOTHUTEIBHON JIUTEPATYPBI
5.2. IlepeueHp y4eOHO-METOIUUECKOTO OOECTIEYCHHST CAMOCTOATEIbHON PabOTHI
o0yyYaromuxcs o AUCHUILINHE
5.3. Ilepeuenpb pecypcoB HH(POPMAITMOHHO-TEIEKOMMYHHUKAITMOHHON ceTu HTEpHeT,
HEOOXOIUMBIX JUIsI OCBOCHHSI TUCIIUTUIMHBI

23

27
28

30
30
30
30
30

30



BBEJEHHUE

B Meromuueckux — yKazaHHMSAX ~— coAepXkKarcd ~— MaTepualibl, HEO0OXOIUMBbIE IS
CaMOCTOSITENILHOM TOATOTOBKM CTYIEHTOB K BBINOJHEHHMIO MPAKTUYECKHX paboT. B ommcanue
MPAKTUUECKUX pPadOT BKJIIOYEHBI I€Nb padOThl, MOPAJOK €€ BBIMOJIHEHUS, PAacCMOTPEHBI
TEOPETUYECKHE BONPOCHI, CBA3AHHBIE C pealu3aldell IIOCTABJIECHHBIX 3a/Jay, IpHUBEJEHA
HeoOXoauMast TUTeparTypa.

Meronuueckue yka3aHHUs NOCBSILEHBI Kypcy «MH)XeHepHbIE KEWCBHI: OT MPaKTHYECKHX
3a7la4 K MHHOBAIlMOHHBIM pemieHussM». OHON U3 crnoxkHenmux 3aaad B UT-oTpacnu sBisieTcst
CeroJHS OpraHu3als B3aUMOICHCTBUS HH(POPMALMOHHBIX CHCTEM, HCIIOJIB3YIOMIUXCS MpU
CO3/JaHMU M OJKCIUTyaTallUM KPYMHBIX MPOMBILIUICHHBIX OOBEKTOB (HEPTSIHBIX IUIaT(opMm,
AJIEKTPOCTAHLUHM, XUMHYECKHX MPOHU3BOJCTB, (papMaleBTUUECKUX MPEeINpusATHsS U T.1.). B ux
KU3HEHHOM IMKJIE 3aHSITO MHOXXECTBO OpraHM3allii: TPOEKTUPOBLIUKU, CTPOHUTENH,
MOCTAaBIIMKKA O0OOPYAOBaHMS, CIyXKObl 3KCIUTyaTallud W T. ., KaXJIasd UX KOTOPBIX OOBIYHO
UCIOJIBb3YET CBOW HAOOP KOMITbIOTEPHBIX CUCTEM U CBOM (DOPMATHI IaHHBIX.

Mo manueiM NIST (HammonanbHBI MHCTUTYT cTaHAapTuianuud W TexHomoruin CIIIA),
peuieHne mpoOJeM B3aMMOJICHCTBHS Pa3HOPOJAHBIX KOMIBIOTEPHBIX CHCTEM IOMOKET
MHAYCTPUH KPYMHBIX KallUTAIbHBIX MTPOEKTOB TOIbKO B CIIIA skoHOMMTH 10 16 Mipa. pomi. B
roq. Bo3MOXXHOCTh JO0CTyna M aHaiu3a AJIs MOJHBIX JAaHHBIX JKU3HEHHOTO LHUKJIA CJIOYKHOTO
MH)XEHEPHOTO 00BEKTa CTajla CEero/iHs 00sA3aTeNIbHBIM yCIOBUEM Y(PPEKTUBHOTO YIIPABICHUS €ro
MIPOEKTUPOBAHUEM U JKCIUTyaTallMe. DTy 3aAady Ha3bIBAIOT IO-Pa3HOMY: CO3JaHHUE E€IMHOTO
MH(POPMALIMOHHOTO MTPOCTPAHCTBA KU3HEHHOTO LIMKJIA, CO3/1aHke HU(PPOBOM MOJIENHN U T. TI.

BonbmmHCTBO pa3paboTUHKOB MH)XCHEPHBIX MH(GOPMaIIMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) ucCnonb3yrOT KJIacCHYeCKHEe OOBEKTHBIC MOJETH JAHHBIX U Ooliee WM
MEHEee CTaHJapTHbIE peSIHOHHBIE O0a3bl JaHHBIX, OJHAKO MHOTOJETHHE TIOMBITKH HX
00bEIMHEHUS HAa eUHON u1aTdopMe MoKa 4To He yJaanuch. OTY4acTH MPUYMHY TaKOro MpoBaja
MOKHO OOHApy HUTh B OCHOBAX KJIACCUYECKON PENISIIMOHHON TEOpUN MOJEIMPOBAHUS TaHHBIX —
B JKECTKHX TpaHMLAX MEXIy CYUIHOCTSIMH, aTpuOyTramu u cBs3amMu. I[lpu oObenuHeHun
MHO’KECTBa PENSIIIMOHHBIX 0a3 TaHHBIX OT Pa3HBIX MPOU3BOJUTENEH, Aa €lIé U MpUHAAIEKAIINX
pa3HBIM X035€BaM, BBISICHSETCS, YTO BCE OHU IPUHUMAJIN Pa3HbIE PELIEHUS P MOJAEIUPOBAHUHI
OCHOBHBIX NOHATUN NpeIMeTHOW 00JacTH. 3a4acTyi0 OJHO U TO K€ MH)KEHEpPHOEe IOHATHE B
OJHOH 0a3e MaHHBIX OyJeT COOTBETCTBOBATh MMEHHU TAONUIIBI, B JIpYroil 06a3e — CoJepk aHUIO
STYCUKH TaOJUIIBI, a B TPEThEH — HIMEHH CTOJIOIA TaOIHUIIBI.

Kpome TOro, uHx«eHepHble JaHHbIE COJEpKaT KpailHe pa3HOPOAHYI HH(OpMaruio o0
OJTHUX M TeX XK€ OOBEKTaX, B OTIMYME OT «YIPABJICHUYECKUX» WU (DUHAHCOBBIX ITAHHBIX.
JlaHHBIE O pa3HBIX Yy3/1ax M MOJCUCTeMaxX MPOMBIIUICHHOTO 00bekTa (TpyOorpoBoax,
ANIEKTPOOOOPYIOBAaHUH, CTPOUTENBHBIX KOHCTPYKIHUSX U T.I.) HUMEIOT NPUHIUIHAIBHO
Pa3NIUYHYIO CTPYKTYPY, @ B HEIIPEPHIBHOM NMPOU3BOACTBE (HePTEeXUMUs, SIEKTPOCTAHIIUH U T.]1.)
CYLIECTBYIOT COTHH IOJCHCTEM U ThICSYM Tpymn obopynoBaHus. JlaHHble o Hacoce B
MH)XEHEPHBIX MH(OPMAIMOHHBIX CHUCTeMax BKIOYalOT cBelneHus u3 cucteM ERP u EAM,
cucreM PLM, CAIIP, a Takxe nHPOpMAIUIO O €r0 MPOESKTHBIX TEXHOJIOTUYECKUX pexuMax, 3D-
KOMIIOHOBKE, UCTOPHUHU 3aMEPOB C €ro JaTYUKOB, MHTEPAKTUBHBIE PYKOBOJCTBA [0 MOHTaXy H
oOciyXMBaHUIO M MHoroe japyroe. Hacoc wumeer ¢yHKIMOHaNbHBIA KOJA B IPOEKTHOM
nokymenranuun B cuctemax CAIIP u mpuobOperaer B EAM cepuiiHblii HOMep, Oynyuu
YCTaHOBJIEHHbIM Ha o0bekre. WHxeHepHas wuHpopMmalus QopMHUpyeTcsi B Karajore
npousBogutens, B CAIIP nns TEMIOTEXHUYECKMX M AJIEKTPUYECKUX CIIEHUANbHOCTEH, B
CUCTEMax MPOEKTHOTO YIPaBJIEHUS, YIIPABJICHUS CTPOUTENBCTBOM (4D-pOEKTUPOBAHUS), U T.II.

Ecnu kaxayro M3 MHKXEHEPHBIX CYITHOCTEH OMMCHIBATH PEJSLIMOHHOM Tabiuien, To
YHCII0 TaOJIHIl Pa3HOM CTPYKTYPBI COCTaBUT HECKOJBKO ThIcAY. IIpy 3TOM BO3HHMKAIOT POOIEMBI
ObIcTpojeiicTBus npu (HOPMYITHUPOBAHUU OOIIErO 3ampoca K HECKOJbKMM 0a3aM JaHHBIX, B
KOTOPBIX, KaK OTMEUEHO BbIIIE, MOTJIN ObITh MPUHATHl MPUHLIUIINAILHO pa3HbIE PEIIeHUs MO
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NOBOAY OOBEKTOB M aTpuOYyTOB MpPEAMETHOW 00JacTH, WM IO MOBOAY OTPAXKCHHUS M3MEHEHUS
00BEKTOB BO BPEMEHH.

Pemenne mnpoGiieM HMHTErpanuyd HHXXEHEPHBIX JaHHBIX OKa3ajoCh Topasfo ynoOHee
OpPraHM30BbIBATh B paMKaX CEMaHTHYECKOrO IMOAXO0Ja K MOJEIHMPOBAHUIO JIaHHBIX. B pamkax
3TOro MOAX0J]1a UHPOPMALIUS TPEAOCTABISAETCS B BUJIE COBOKYITHOCTH CBSI3aHHBIX OTHOIICHUSMU
cyOBbekTOB M 00BeKkTOB (rpada), a He B BHUAE MNPUBBIUHBIX Tabmuu. Pacmmpsiercs cdepa
UCTOJNBb30BaHUS IS MHXKEHEPHBIX  JIaHHBIX ~ Hambolee  paclpoCTpaHEHHOTO  TaKOro
npeacrasienns — crangapta RDF (Resource Description Framework).

310 1aéT BO3MOXKHOCTh 3(p(eKTUBHO '"CKiaapiBaTh' B OJHY CTPYKTYpY JAaHHBIE W3
pasHbIX UcTOUHUKOB. ['padoBas cTpykTypa Hanbosee yo0Ha i MpEeACTaBIECHUS Pa3HOPOIHOM
MH)XEHEpHOW nHpopMalnu, TpeOyroleil MOCTOTHHOTO PAa3BUTHS U YCIOKHEHUSI MOJIENN TaHHBIX
Ha TPOTSKEHUM BCEro XU3HeHHoro uukia. WHpopmanus B cemaHTHueckoi ¢Gopme JIerko
MIOTIONIHACTCA W PACHIMPSIETCs NpPU TOSABICHUMM HOBBIX HCTOYHHUKOB, 0€3 HE00XOAWMOCTH
byHIaMeHTalIbHON  TiepepaOOTKM  CUCTEMBl XpaHEHHUs, Kak B ciy4yae 0a3 JIaHHBIX.
CemaHTHYeCKHE CTaHIApThl MOJJICPKUBAIOT THUOKHE W paciupsieMble HH(POpPMAIMOHHbIE
MOJIETIH, T.. TO3BOJISIIOT OOBEAMHATH 1O Mepe HEeOOXOIUMOCTH U HWHXKEHEPHYI0, H
HOpPMATHUBHYI0, M reorpaduueckyro, ¥ (HUHAHCOBYIO HHGoOpMaluioo, 0e3 OCTaHOBOK Ha
nepepaboTKy HMHPOPMAIMOHHON MOJENW NpHU KaKIAOM paciiupeHud. Dopmbl U 00BEMBI
00pabaTbIBaeMbIX JaHHBIX MOTYT YTOUHATHCS 110 MEpe pa3BUTHUS TpeOOBaHUN K MHPOpMALUU U
pocTa NOHUMaHUs NOTPEOHOCTEH YYaCTHUKOB KU3HEHHOTO LIUKJIA.

1. IEJIb 1 3AJAYX OCBOEHUA JNCHUIIJINHBI

]_ICJ'II)IO OCBOCHUA OUCIHUIIIINHBI ((I/IH)KeHepHBIe KEUCEI: OT MMPaKTUYCCKUX 3aJad K
WHHOBAIIMOHHBIM pEIICHUsM» SBIsieTCsl (OPMUPOBaHKE HAOOpa YHUBEPCAIBHBIX KOMITETEHITHIA
Oymymiero 6akamaBpa mo HampasiaeHuto nmoarotoBku 10.03.01 MudopmarmonHas 6€30macHOCTb.

3amaynr OCBOCHUS NUCHUIUIMHBL: U3yYEHHE METOIOJIOTUN MPOCKTUPOBAHUS HHHOBAI[UOH-
HBIX peHIeHI/II\/'I, IMOJIYUYCHHNEC HABBIKOB IMMPHUMCEHCHUA WMHHOBAIIMOHHBIX ITPAKTHUK B o0JracTi MHXeE-
HEPHBIX PEIICHUH MPAKTUYECKUX 3a7a4 Mpo(dheCcCUOHATLHON NesSTeNbHOCTH.

2. ObOPYJIOBAHUE U MATEPHUAJIBI
ATmapaTtHbIe CpeICTBa: MEPCOHATBHBIN KOMITBIOTED;
[Iporpammusie cpeactsa: OC MS Windows; MS Visual Studio, MS Office.
VYuebHsblii kiacc ocHamieH IBM-coBMecTHMBIME KOMIMBIOTEpaMHU, OOBEAMHEHHBIMH B
JIOKaJIbHYIO0 ceTh. JIokalbHas ceTh yueOHOTo Kilacca MMeeT MOCTOSIHHBIN JOCTyM K ceTu Internet
Mo BbIACNEHHON nuHUHU. [ mpoBeaeHUs m1abOpaTOpPHBIX PabOT HEOOXOIUMO CIICTYIOIIEe

nmporpaMMHoe obecrieueHue: oneparonHas cucreMa MS Windows, makeT oUCHBIX MPOrpaMm
MS Office, maker MS Visual Studio.

3.HAUMEHOBAHME MMPAKTUYECKHUX 3AHSATHUN

No Tembl | HanmMeHOBaHHE TeM NMUCHIUILIMHBI, HX KpaTkoe | OObeM yacoB N3 aux
JUCITHILIT COZIEpIKAHUE MPAKTUYECKAS
HHBI MOATOTOBKA,
4acoB
1 Tema 1. KonnenryanbHble U 4 4
WH(GOPMAITMOHHBIE MOJIETH HMHHOBAIIMOHHBIX
MIPOEKTOB
DopMaIM30BaHHBIE MOJICNTA 3HAHUN.
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Crpykrypa uadopmanuu. MTHTeHCHOHAT U
sKcTeHcuoHaNl. OOBEKTHI U KIacChl OOBEKTOB.
Metoabl HAeHTU(UKAMH U KIacCUUKAITIH
00BEKTOB.

Tema 2. OHTOTOTHUECKHE MOJIETHU
HH()OPMAITMOHHBIX CUCTEM

I[Tpouecc co3manust OHTOJIOTUYECKON MOJIEIH.
JlexoMmo3unus U uASeHTU(UKALUS 00bEKTA.
Krnaccudukanus n onvicaHue CBOHCTB 00bEKTa.
OmnpeneneHus 3HaUCHUS CBsI3el 00bEKTa C
JPYTUMHU O0BEKTaMHU.

Tema 3. OHTONOTMS IPEACTABICHUS TaHHBIX U
3HaHWH B MHHOBAIIMOHHBIX PELICHUSIX

Mertobl npeAcTaBICHUS JaHHBIX U 3HAHUI.
CtpykTypa npeacTaBieHUs JaHHBIX U 3HAHUM.
Mojenu npecTaBIeHUs] JaHHBIX U 3HAHUH.

Tema 4. CemaHTHUECKOE MOJIEIUPOBAHHE
JAHHBIX U 3HAHUH B TEXHOJIOTHSIX OOJBIIUX
JaHHBIX

dopManuzanus KOHIENTYaTbHON MOJIEIH.
PensimmonHoe npeacTaBneHue NaHHBIX.
Cemantuueckue Texnojiornu. CeManTHYeCKast
naytuHa. CeMaHTHUYeCKOe MOJEINPOBAHNE
JaHHBIX U 3HAHUHM B TEXHOJIOTHSIX OOJIBIINX
TaHHBIX

Tema 5. UndpacTpyKTypa NpOEKTUPOBAHUS
MHHOBAI[MOHHBIX WHXEHEPHBIX PEIICHUI

TexHOoJI0rnK Hay4YHBIX UCCIIEOBAHUM.
WudpactpykTypa HaydHBIX HCCIIEI0BAaHUM.
Meroaunueckoe 00ecrnedeHue UCCIe10BaHuUi.
WndpactpykTypa NpoeKTUpOBAHUS
MHHOBAIIMOHHBIX MH)KEHEPHBIX PEIICHUN

Tema 6. MHCTpyMEHTATBHOE 00ECTICUCHHE
OHTOJIOTUYECKOTO MOJETUPOBAHUS
MH(GOPMAILIMOHHBIX CUCTEM

MammHa JIOTMYecKoro BbIBOJAA. Pemaktop
oHrtosioruii Protégeé. IIlporpaMmHbIe MTPOIYKTHI
KJjlacca Triple store.  [IporpammHuas
peanuzanus SPARQL-unTepdeiica.

Tema 7. Texuonoruu RDF u OWL

PemakTopbl, BU3yaqu3aTOpPbl M HHCTPYMEHTBI
jormueckoro  BeiBoma. RDF/RDFS/OWL.
dopmatr RDF/XML

Tema 8. [IpuMeHeHre OHTOJIOTMYECKUX
MojieJiell ”HHOBAIIMOHHBIX MPOJIYKTOB




Cucrembl OAJICPKKU MIPUHATHUS PELLICHUI.
DKCIEepTHBIE CUCTEMBI. ba3bl 3HaHMIA.
Xpanwnuiia 3HaHui. CucTeMbI 00JIBITUX
JTAaHHBIX.

Hroro 32 32

CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKUX 3AHSATHAM

IIpakTnueckas padora 1. KonuenryaabHbie 1 MHPOPMAIHOHHBIE MO
HHHOBALIMOHHBIX NMPOEKTOB

Hean padoThl: PazpaboTath MOETh HHKEHEPHOTO MTPOCKTA.
OcHoBBI TEOpUH

JlononHUTENbHBIE TPEUMYIECTBa MpH paboTe C CEMAHTUYECKUMHU JAHHBIMH JaéT
MPUMEHEHNE OHTOJOTUYECKUX CTaHIAPTOB, MO3BOJISIONIUX HE MPOCTO MOMydYaTh MH(OPMAIHIO
U3 pa3HbIX HMCTOYHHUKOB B OJHOM THOKOM U pacumupseMoM ¢(opmare, HO U OJUHAKOBO €€
UHTEpOpeTUpoBaTh. llpu OHTOJOTMYECKOM MOJETUPOBAHUM JAHHBIX B CEMaHTHYECKOM
MPEJICTAaBICHUN HCHOJB3YIOTCS TOHSATHS W OTHOLIEHHS U3 3apaHee COTJIaCOBAHHOTO
(ompenenéHHOro KaKUM-TO CTaHAApTOM) CHUCKA TOHSITHH W OTHOIIEHWM, OMMCHIBAIOIIETO
HEKOTOPYIO  TIPEIMETHYIO  00JacTh  WHXEHEpPHOW  cdepbl  (MEXaHWUKY,  IJICKTPHKY,
TEIUIOTUIPABIMKY, CTPOUTENbCTBO, U T.N.). Hampumep, oauH pa3 BBOAATCS MOHATHS "Hacoc',
"mapnenue" win "TOAKIIOUEHHE", W JajJie€ YHUBEPCAJIbHBIE CCBUIKM Ha TAaKWE MOHATHS
CTaHJIAPTHOTO CJIOBaps-Te€3aypyca HCIOIb3YIOTCS BCEMH CTOPOHAMH JUISl OTMIHCAHUS OOBEKTOB,
W3BJICKAEMBIX U3 Pa3HOOOPa3HbIX 0a3 TaHHBIX.

OHrosoruueckass MOJENb JIaHHBIX SIBJISIETCS COCTaBHOM YacThI0 CaMUX JaHHBIX —
MOHATHUSL CTAHJAPTHOTO CJIOBaps-Te3aypyca (Tak Ha3bIBaeMble 'CIpaBOYHBIC JaHHBIC")
WCTIONB3YIOTCS JUISL OMMCAHUS CMBICIIA U CIIOCOOOB MCIIOJI30BAHUS JTAHHBIX TpU 00paboTKe X
KaK KOMIIbIOTEpaMH, Tak M JoAbMH. [Ipu HEOOXOAMMOCTH YTOYHHUTH CMBICT IOJTYYEHHBIX
JAHHBIX MOXKHO W3 3apaHee M3BECTHBIX HMCTOYHUKOB (OMOIMOTEK CIPABOYHBIX JAHHBIX) U C
UCIIOJIb30BaHUEM TeX K€ CTaHIApTU3UPOBAHHBIX TEXHOJOTHMM M HMHCTPYMEHTOB, KOTOpHIE
UCTIONB3YIOTCS 1711 0OMEHa JaHHBIMU

OcHOBaHHbIE HAa OHTOJIOTMYECKOM MOJEITUPOBAHUU HHTETPAIlOHHBIE CEMAHTUYECKUE
MOJENH MJI1 WHXEHEPHBIX OOBEKTOB pa3pabaThIBAIOTCS KaKk Ha OTPAciIeBOM, Tak M Ha
MeXIyHapoAHOM ypoBHe. COBpeMEHHBIE PEIICHHUs 110 MOJCIUPOBAHUIO JAHHBIX JIETJIH B OCHOBY
HEUTpaJIbHOW MO OTHOIICHHIO K OTIEIbHBIM HWHXEHEPHBIM CHCTEMaM MOJCIHU JIaHHBIX
crangapta ISO 15926 '"Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities" (I'OCT-P UCO
15926 "IIpoMbIlUIeHHBIE aBTOMATU3UPOBAHHBIE CUCTEMBI U WMHTerpanus. MHTerpanus maHHBIX
KU3HEHHOTO IWKIA JJIsl TmepepalaThIBAOIINUX MPEANPUSTHH, BKIIOYas HE(TSHBIE U Ta30BbIE
MIPOU3BOICTBEHHBIC TIPEMTPUATHSA").

DTOT CTaHOApT OMpEENIeT HWHKEHEPHYI0 OHTOJOTHIO — OCHOBHBIC THUITBI OOBEKTOB H
OTHOILIEHUH, UCMOIb3YyEeMbIX MPHU MPEJICTaBICHUN HWHXEHEPHOW HH(OpMAIHH, YHOPSAOUUBACT
TEPMUHOJIOTHIO, HUCIHOJIb3yeMYI0 i €€ OpraHu3aluu, a TakKXKe OINpEeesieT MNPUHIIUIIBI
paciIMpeHusi CTaHAAPTHONW TEPMHUHOJIOTHMH dYepe3 MexaHu3M (GeIepHupOBaHHBIX OHOIHOTEK
CIpaBOYHBIX JaHHBIX. CerofHss MHOTHE KPYITHbIE KOMIIAHUH YK€ MEePeXoaT Ha 3TOT CTaHAAPT:
kommannu-wieHel Norwegian Oil Industry Association, unens koHcopumyma FIATECH,
KpYMHEUITNEe TOCTaBIINKHA WHXHHUPUHTOBOTO MPOTPAMMHOTO OOECTIeUeHUs, a TaKXKe TaKue
poccuiickue koprnopanuu, kak ['K «Pocarom» u OAO «PocHeTh», N3ydaroT BO3MOKHOCTH €0
HCIIOJIb30BAHUS.



Peamuzanus cranpapra ISO 15926 B wactu mpencraBieHMs, XpaHEHUs M JocTyna K
JAHHBIM OCHOBAaHA Ha MCIOJIb30BaHUM CEMAHTHMYECKUX CTaHAapToB KoHcopumymMa W3C: RDF,
OWL u SPARQL.

Hcnonp30BaHue CEMaHTHUYECKUX W OHTOJIOIMYECKHUX CTaHAapTOB IOMOTaeT HalaJIuTh
OOMEH M CONOCTaBJICHHE [aHHbIX, BBISABICHHE KOJUIM3UH M COIJIaCOBAaHHE NPOTUBOPEUHH.
JucuunnuHa paOoOThl € JaHHBIMU TpU TaKOM CTaHAApTU3allMU, SBISETCS Topa3l0o MeHee
OOpEeMEHHTENbHOM, 4YeM TMpH MHBIX TEXHOJIOTHYECKHX pPEIICHHUsX, MpeayCMaTpUBAIOIINX
YHUQUKALUIO TMPOTrpaMMHBIX CpeICTB U uHTepdeiicoB pabotel. [lpu mnpenocraBieHun
CEeMaHTHUYECKUX JIaHHBIX BO3MOXKEH BBIOOp MEXIY COIIACOBAHHOM «OOIIeH» TEpMHHOJIOTHEH
(oTpacneBoil OHTONOTHENH) M MPUBBIYHBIMU OTAENIBHBIM ydacTHHKaM HaOOpaMu TMOHATUH H
onmuparlIMMHUcs Ha HuUX ¢opmMamu oOT4éTHOCTU. [IpM 3TOM B YacTh TEPMHHOJIOTHH,
npeanucaHHon (enepaabHbIMU WIM MyHUIMIIATBHBIMA HOPMaTUBAMU, KOHTPOJIb UCTIOIb3YEMbBIX
TEPMUHOB MOXET OBbITb TOpa3no Oonee JKECTKMM, 4YeM B 4YacTH, HE OXBAaueHHOU
CTaHAApTU3ALMEN: KOHTPOJIb MOXHO OyJIeT OpraHM30BBIBATH HE TOJIBKO «IJla3aMi», HO U C
UCIIOJIb30BAaHUEM KOMIIBIOTEPOB.

B uacTH KOMMyHMKallMM MEXIy KOMIBIOTEpAaMHU CEMaHTHYECKHE M OHTOJIOTMYECKHE
JaHHBIE TPUTOAHBI Ui 00paOOTKM MHCTPYMEHTAMH Pa3HOW CTENEeHM CIIOKHOCTH, OT HIMPOKO
pacnpoCTpaHEHHBIX 3JEKTPOHHBIX TaOJIHUI] 10 CHEUUAIU3HUPOBAHHBIX T€OMH(POPMAIIMOHHBIX
CHUCTEM, CHUCTEM aBTOMAaTH3allMM NPOEKTUPOBAHUS WIM  CUCTEM  HHBECTHIIMOHHOTO
rwianupoBaHusi. CeMaHTUYECKUE JaHHBIE C OHTOJIOTMYECKOM pa3MeTKOH MOTYT TOTOBHUTHCS
pasHBIMH  MPOTPAaMMHBIMH ~ cpeAcTBaMu. OTKpbIThIe (opMaThl JaHHBIX HU30aBISIOT  OT
HE0OXOJUMOCTH MOJIb30BATHCS MPOrPaMMHBIM 00€CIIEYeHHEM TOJIKO OT OJIHOTO MOCTaBIIUKA.

ITocTanoBKa 3a1a4M K NpakTH4YecKoi padore 1

1. U3yunTh npeasiaraeMplil TEOPETUUECKUI MaTepHal.
2. Pa3zpaboTtaTh MO/I€Tb HHKEHEPHOTO MPOEKTa

3. CocTaBuTh HH(POPMALIMOHHYIO MOJIEIb MTPOEKTA.

4. Odopmuts otyer. IIpeacTaBuTh OTUET JUISL 3ALIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUM
B cooTBeTcTBHM ¢ yKa3aHHOW MpEeAMETHOW OO0NAacThI0O M KJIaccoM pa3padaThiBaeMoOi

CHUCTCMBI pa3pa60TaTL MOJCIIb MHXKCHCPHOT'O ITPOCKTA.

Ta6muma 1.2 — UnauBuyabHbIC 3a1aHUAS

Ne IIpenmeTHas 061acTh Knacc cucremsl
1 Ckian MRP

2 [Ipon3BOACTBEHHOE IPEATIPUATHE ERP

3 Toprosoe npeanpusiTue CRM

4 ToproBoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTtan B2B

7 CTpouTeNIbHOE TPEANPHUITHE NC yuera

8 Briciiee yueOHOe 3aBeicHIE NC ynpaBnenus
9 HudpactpykTypa npeanpusTHs CIIIP

10 | AnnapartHas uHGPACTPYKTypa NPEANPUSTHS DKcnepTHasi cuctemMa

Copnep:xxanue oTyera

[lo BbImonHEHHON paboTe cocraBisgercs oT4eT. OTYET BBIMOJIHAECTCS B DJICKTPOHHOM
Buje. [1o BEIMONHEHHOMY OTUETY MPOBOIUTCS 3alMTa MPAKTUYECKON pabOTHI.
OTueT MO NPaKTUYECKOH paboTe MIOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX

DJICMCHTOB!:
- THTYHBHLIf/'I JIMCT,




- BBOJHAs 4acTh;

- OCHOBHAS YacCTh;

- 3aKJII0YEHUE (BBIBOJIBI).

BBonHast yacTh 0T4ETa JOJDKHA BKIIFOYATh MYHKTHI:

- YCIIOBUE 33]1a4H;

- TIOPSIZTOK BBITIOJTHCHHSI.

- MPOTrpaMMHO-aNMapaTHbIe CPEJICTBA, UCIIOIh3yEMbIE TIPU BHITIOTHEHUH PAOOTHI.

3ammra OT4YeTa TO 3aKII0YaeTCs B TPEABSBICHHH TPETOJABATEII0 IOTYyYEHHBIX
pe3ynbTaToB B BHjE (haiiia M AEMOHCTPAIUU MOTYyYCHHBIX HABBLIKOB MPH OTBETaX Ha BOMPOCHI
IpernoaaBaTess.

KonTpoJbHbIe BOIPOCHI

. UTo Takoe *U3HEHHBIN UK MHKEHEPHOT0 MpoeKTa?

. Kak ctpykTypupoBaTh MO/I€NIb HMHKEHEPHOTO MPOEKTA.

. [IpuBenuTe Tansl pa3pabOTKH WHKEHEPHOTO TPOEKTA.

. Kakue stamel Bkmouaet B ce0st moaenb XKL I10 cormacao 'OCT 19.102-77?
. Uto BKIIOYaeT B ceOs ATl MPEANMPOEKTHOTO UCCIIEOBAHUS ?

. [lepeuncnure GyHKIIMOHATHLHBIC TPEOOBAHUS K MHKEHEPHOMY MPOCKTY.

. [lepeuncnure sKCIuUTyaTallMOHHBIE TPEOOBAHUS K MH)KEHEPHOMY MPOCKTY.

. [lepeuncnure mpaBuiia pa3pabOTKH TEXHUYECKOTO 3aJaHUsl.

. HazoBuTe OCHOBHBIE pa3/ieibl TEXHHYECKOTO 3aJaHus.

10. HazoBute 3Tansl BeIpaOOTKH TpeOOBAHUI K MHKEHEPHOMY MPOCKTY.

O 0 1IN DN B~ W —

IIpakTHyeckas padora 2. OHTOJIOrHYeCKHE MOAe U HH(POPMAIIMOHHBIX CHCTEM

Ieap padoThbl: HM3ydeHHE METOJOB M CPEICTB OHTOJIOIMUYECKOTO MOJEIMPOBAaHMS,
IIPUMEHEHNE METO/0B U CPEACTB OHTOJIOTUYECKOIO MOJEIMPOBAHHS.

[IpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMJIGHHE C TIPOLIECCOM  OIHMCaHUS
VMHXEHEPHOTO MPOEKTAa U MOJyYEHUE HABBIKOB M0 MCIOJb30BAaHUIO OCHOBHBIX METOJOB aHAIN3A
WH)XEHEPHOI'O PEILLIEHUs.

TpeGoBaHust K pe3yibTaTaM BHINIOIHEHHS MPAKTUYECKONH paboThI:

- HAJINYUE OIMCAHUS UHKEHEPHOIO IPOEKTA;

- IPOBEJICHNE aHaJIN3a OCYIIECTBUMOCTH BBIITOJTHEHUS IIPOEKTA;

- HAJIMYUE 3aKJIF0YEHUS O BO3MOXKHOCTH PEaJIU3allUM IPOECKTA, COAEPIKAILErO SJIEMEHTHI
OHTOJIOTUYECKOTO MOJEIIMPOBAHNS HHHOBAIIMOHHOTO MTPOJIYKTA.

OcHoBBI TEOpUH

[TonsitTue «oHTONOTHS» OBLJIO BBEAEHO Kak TEepMHUH (GMIOCOPHUH, UM MPUMEHSIIOCH B
pasNWYHbIX 3HaueHWsX. B cdepe KOMMIBIOTEPHBIX HAyK, OHTOJIOTHS SIBISETCS MOJAEIBIO
ONHCaHUsl MHUpa, COCTOAIIETO M3 Habopa THUIIOB, CBOMCTB M B3aumocBszeil. [loapaszymenaercs,
YTO OHTOJIOTMYECKHE MOJIEININ JI0JKHBI OTHOCUTHCS K PEaIbHOMY MUpY.

B 1990 rony Tom I'py0Gep (Tom Gruber) BBen cieayrouiuii TEpMHUH: OHTOJIOTHS — 3TO
onucanue (mopobHoe hopManbHOM cnenudUKaluu MporpaMMbl) KOHIENTOB M B3aMMOCBS3EH,
KOTOpBbIe MOTYT (hOpMaIIbHO CYIIECTBOBATh JJISi OJTHOTO areHTa WM JUIS COOOIIECTBAa arcHTOB.
JlaHHO€ ompezesieHHe COOTBETCTBYET MOHATHUIO MCIIOIb30BaHMS OHTOJIOTMU KAaK COBOKYITHOCTH
oTpeelieHN KOHIIENTOB, HO Oojee obmee. Crmycts Tpu roma, Tom ['pybep oTmeTwi, 4To
OHTOJIOTMH OOBIYHO MPUPABHUBAIOTCS K TAKCOHOMHUYECKUM HEPAPXUSAM KIIACCOB, ONPEICICHUSIM
KJIACCOB, HO OHTOJIOTHSM HE OTPaHWYUBAIOTCS JAaHHBIMH (opMaMu — OHHM TaKXke He
JUMHUTUPOBAHBI B KOHCEPBATUBHBIX OMNPEIENCHHUIX, TO €CTh, ONPEACICHUAX B TPaJUIMOHHOM
JIOTHYECKOM CMBICIIC, KTEPMUHOJIOTHH 0€3 T00aBICHUS 3HAHUN O MUDPE).

OHTOJIOTUH COCTOST U3 CIEIYIOIUX KOMNOHEHMOE:

Ocobu.  Oxk3eMIUISIppl ~ WJIKM  OOBEKTHI.  SIBISIFOTCS  HMKHEYPOBHEBBIMU
KOMIIOHEHTaAMH OHTOJIOTHUH;



Krnaccel. AOGcTpakTHBIE TPYNIBI, KOJUIEKIIMA WIH HAO0OpPhl 00BEKTOB. Moryr
MIPEACTaBIATh COOOM HAOOPBI, KOJJIEKLIHMH, KOHLENTHI, MPOTrpaMMHBIE KJIACChI, THIIbI
00BEKTOB U TOMY MOJJO0HOE;

ATpuOyThI. ACIEKTBI, CBOICTBA, 0COOEHHOCTH, XapaKTEPUCTUKU WU ITapaMeTphl,
KOTOPbIE MOXKET UMETh OOBEKT;

OtHowenusi. CpoiicTBa, Onarojapsi KOTOPBIM KIJIacChl MU 0COOM MOTYT ObITh
CBSI3aHBI MEXJ1y COOOM;

OyHKIMOHATBHBIE BbIpaXeHHs. KoMIIIEKC CTPyKTyp, COHOPMHUpPOBAHHBIX U3
ONpPEAEICHHBIX OTHOIICHUH.

Orpannuenus. DopManbHO YTBEPKICHHOE OIMCAHUE TOTO, KAaKUE€ YCIIOBHUS
JOJKHBI BBITIOJIHSTHCS JJ1sI BXOJHBIX JIaHHBIX;

[lpaBuna. VYTBepxkaenus B Qopme "ecau-to" (MpenmecTBEHHUK-CIEICTBHE),
ONKCBIBAET JIOTUYECKHE BBIBOJbI, KOTOPHIE MOYKHO H3BJIE€Yb W3 YTBEPXKICHHUS B
oTpeiesieHHOH dopMme;

AkcuoMBI. YTBepKAeHHUS (BKJIIOYas MpaBuUiia) B JIOTHYECKOM (opme, BMecTe
COCTaBIIAIOIIME OOILIME CBEACHHSI O TOM, YTO OHTOJOTHSl ONMCHIBAET B CBOEH oOnactu
npuMeHeHus. JlaHHOe omnpeleneHue OTIMYaeTcs OT CTaHAAPTHOTO IOHUMAaHUS
"aKCHOMBI" TeHEPATUBHOM rpaMMaTUKU U (OPMAITLHOM JIOTUKU, TaK KaK 3/1eCh aKCHOMBI
BKJIIOYAIOT B ce0S HE TOJIbKO KOHCTATUPYIOIIME YTBEPXKACHUS, HO U TEOPHUIO,
MOJIYYEHHYIO U3 aKCUOMATUYECKUX YTBEPKACHMUIA;

Cooprtus. [IpencraBnsaior co0oif n3MEHEHUs! aTpUOYTOB WIM OTHOIICHUH.

[1o ypoBHIO YHHBEPCAIBHOCTH BBIACIISAIOT TPU THUIIA OHTOJIOTHM:

OHTONMIOTMM BEPXHErO0 YPOBHs (MeTaoHTOJOruHM). BHe 3aBucumMocTH OT 3adau
KOHKPETHOM MpeIMETHONH OO0JIACTH, OMUCHIBAIOT oOmMe moHsTHuA. llpumepom Takoit
onrtosoruu caykuT WordNet. JlaHHBIN THIT OTINYAETCS HU3KUM YPOBHEM JIETABHOCTH,
HarpuMep, UMEKOTCS JIMIIb ONHMCAaHUs TEPMUHOB HAa €CTECTBEHHOM s3bIKe. Takue
OMHCAaHUA HE MOTYT OBITh IMOHSATHI MAUIMHOW, MEXAYy HUMH 3a(UKCHUPOBAHBI TOJIHKO
cambl€ MPOCThIE OTHOILIECHNUS;

OHTONOrMM MPEeIMETHBIX oOsacteil. JlaHHBIM THUI OHTOJOTHUU OIMKCHIBACT
OTHOCUTEJIBHO OOIIME MOHATHS s o0ImMX 3a1au. B kakoil-ro mepe, JaHHBIE OHTOJIOTHH
OTHOCSTCS] K OHTOJIOTHSIM BEPXHETO YPOBHS;

Ontosoruun npuioxeHui. ONuChIBalOT NOHATHUS, 3aBUCAIINE KaK OT MPEAMETHOU
o0JacTH, Tak U OT pelIaeMou 3aJauu.

KpomMe 3TOro, OHTOJIOTMH pa3lHYalOTCs MO CTENEHH BBIPA3UTEIBHOCTH. Bbimensercs
CIIETYIOIIUH CIIEKTP:

- KOHTpoJIMpyeMbIe cioBapu. [IpeacTaBnsior co0oi CIIMCOK TEPMUHOB,

- Te3aypychl. CBSA3M MEXy TEPMUHAMU, TAKUE, KAK CHHOHUMBI;

- HepopmanbHasi TaKCOHOMUS. SIBHas wHepapXus, HO OTCYTCTBYeT CTpPOToe
HacjleloBaHue. OK3eMIULIp MOJAKIAacca TaKOW OHTOJOTMU HE 0053aTeNbHO SIBISIETCS
TaK)Ke PK3EMIUIIPOM CyIepKiacca;

- hopmanbHast TakcoHOMHS. B oTimume oT HedopManmbHON TaKCOHOMHUH, 311E€Ch
MIPUCYTCTBYET CTPOrO€ HACIIEIOBAHUE;

- ppetimer. [IpeacTaBnsroT cob6oif omucaHue KIacCOB U UX CBOWCTB;

Onucanus KJIaCCOB MOTYT OBITh MTPE/ICTABIICHBI:

- C 33JIaHHBIMH OI'PAaHUYEHUSIMHU Ha UX CBOICTBA;

- C IPOCTBIMU JIOTUYECKUMU UJIM MAaTEMAaTUYECKUMU OTPAaHUYECHHUSIMU Ha CBOMCTBA
Y OTHOIICHHS;

- CO CJIOKHBIMU JIOTHYECKUMH OTHOIICHUSMH.
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B OGH.ICM CJIy4dac, OHTOJIOTHUs OIMUCBIBACTCA CICAYIOIIHUM Ha60p0M JaHHBIX:

Oe WM TRPm, (1)

rae 7 — Habop TEpPMHUHOB MPEAMETHOW 007acTH;

R — ceMaHTUYeCKHU 3HaYUMble OTHOILIECHUS;

P — onpenenenuie GyHKIUI UHTEPIIPETALINN.

Pa3zpaboTka OHTOJOrMHM Ha4YMHAETCA C pa3pabOTKU Te3aypyca; OHTOJIOTHUS
aBigeTcsa (popMalbHON TAKCOHOMUEH.

IlocTanoBKa 3a1a4u K IPaKTHYECKO padoTe 2

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHUall.

2. CocTaBUTh OHTOJIOTUYECKYHO MOJIETb NHKEHEPHOTO MTPOEKTA.

3. Ha ocHoBaHuu pe3ysibTaTOB MOJCIMPOBAHUS MPOBECTU aHAJIU3 MPOLlecca OPraHU3alun
pa3pabOTKH MHHOBAITMOHHOTO MPOAYKTa Pe3ynpTaToM aHaam3a JOJKHO SBUTHCS 3aKIIOYCHHE O
BO3MO>KHOCTH peaii3aiiy MpOeKTa.

4. Odopmuth otyeT. [IpeacTaBUTh OTYET JJIS 3aLTUTHI.

BapuaHTbl HHAUBHIYAJBHBIX 32 JaHUIT
B cootBercTBUM € yKa3aHHOW MpeIMETHOM O0JIacThI0O M KiaccoM pa3padaThiBaeMoOi

CUCTCMBI pa3pa60TaTL MOZCIIb ITPOCKTA U NIPOBCCTU BO3MOKHOCTH pa3pa60TK1/1 IMPOCKTA.

Tabnuma 2.1 — MaauBuyanbHbIC 33JaHUS

Ne ITpeameTHast 06aCcTh Knacec UC

1 Ckiazg MRP

2 [Ipon3BOACTBEHHOE IPEAIPUATHE ERP

3 ToproBoe npennpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusiTue B2C

6 [TopTan B2B

7 CrpoutenbHOe NpeAnpusTHe NC yuera

8 Bricniee yueGHOe 3aBesieHue NC ynpasnenus
9 WudpacTpykTypa npeanpusTus CIIIIpP

10 | Annapartnasi H”HGPaCTPYKTypa NpeTpUsITHS DKCIEepPTHAsI CUCTEMA

Conepxanue oT4yeTa

[To BBIMONHEHHO! paboTe cocTaBisgeTcss OT4eT. OTYET BBIOIHICTCS B 3JICKTPOHHOM
Bu/jie. [0 BBIMOTHEHHOMY OTUYETY MPOBOIUTCS 3aIIUTA MPAKTUYECKON paOOTHI.

OTueT MO NPAKTUYECKOH paboTe MOKEH COCTOSTh W3 CIEAYIONIMX CTPYKTYPHBIX
3IIEMEHTOB:

- TUTYJIBHBIH JIUCT;

- BBOJIHAS YaCTh: KPATKOE OMUCAHKE [EJICH MPOEKTa U MPOCKTHBIX OTPaHHUYCHUH.

BBomHass dYacTte oTueTa JOJDKHA BKIIOYATh ITYHKTBI:  YCIIOBHE 3aJla4d; MOPSIOK
BBITIOJTHEHHSI; IIPOTPAMMHO-aNNapaTHbIC CPEJICTBA, UCIIOIh3yEeMbIE TIPU BHITIOTHCHUH PAOOTHI.

- OCHOBHAs 4acTh (omucaHue paboThl).

OcHOBHas 4YacTh OTYETa BKIIOYACT B ceOsA: ONHCAaHWE MOJENU HHXEHEPHOTO
MPOEKTA, HATMYHE 3aKITFOUYCHUS O BO3MOKHOCTH PEaH3allii IPOCKTa.

- 3aKJII0UYEHHE (BBIBO/IBI);

- CITUCOK HCIOJIb30BAHHOM JIUTEPATYPHI.

3amuTa OTYETa 3aKIIOYAeTCsl B TMPEABSBICHUU MPETMOJABATENI0  TOTYYEHHBIX
pe3yabTaToB B BUje (paiiina M JEeMOHCTpAIMU MOJYYSHHBIX HABBIKOB MPH OTBETaX HAa BOMPOCHI
IpernoaBaTers.
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KonTpoJbHbIe BOIPOCHI

1. [pemnoxure, KTo ObI MOT Y4acTBOBATh B (JOPMUPOBAHUH TPEOOBAHUH IS TIPOCKTA.
OOpsicHUTE, MOYEMYy IOYTH HEHU30€XHO, 4YTO TpeOoBaHMsA, CGHOPMYIMPOBAHHBIE PA3HBIMU
JMIaMu, OyTyT IPOTUBOPEUHBEI.

2. Pa3pabatbiBaercs npoekT. OmpeaesnTe OCHOBHbBIE ONOPHBIE TOUKU 3PEHUs, KOTOpbIE
HEO0OXOUMO YUYEeCTh B CHEIM(PHUKAIUU NTPOEKTA, U MOKAKUTE UX B3aUMOOTHOILIEHUS, UCIIOJIb3YS
JMarpaMMy UepapXuu TOYEK 3pEHusl.

3. CranpapTHbeIi METOJ aHaiu3a TpeOOBaHMI HE COOTBETCTBYET TpPEOOBaHUAM K
MHHOBAI[MIOHHOMY MPOAYKTY. UTO BBl JJOJKHBI J€TIaTh B TAKOW CUTYyallHH.

I[IpakTuyeckas pa6ora 3. OHTOJIOTHSA NPeACTABIEHNS JaHHBIX U 3HAHUN B
HHHOBAIMOHHBIX pPelleHusaX

Hear pabGorel: M3yueHue OHTOJOTHMU MPEACTABICHUS JAHHBIX M 3HAHUM B
WHHOBALIMOHHBIX PEIICHUSIX.

[IpakTuyeckas paboTa HampaBiieHa Ha U3yYeHHE OHTOJIOTUHU MPEICTABICHUS NAaHHBIX H
3HAHWI B UHHOBAIlMOHHBIX PEIICHUSIX.

TpeboBanust K pe3yabTaTaM BBIITOJHEHUS IPAKTUIECKOI pabOThI:

- uH(popMalMOHHAasT MOJENb CHCTEMbI JOJKHA COJEp’KaTh OIMUCaHHE CYIIHOCTeH U
CBsI3€M MEX1y HUMH, IIpescTaBieHHoro B ¢opmare RDF;

- B 3aBUCHUMOCTH OT BapuaHTa 3a/IaHUs MOJEJb JaHHBIX JOJDKHA OTOOpaxaTh CBSI3U U
XapakTep B3aUMOJICHCTBUS MEX/ly KOMIIOHEHTAMH CHCTEMBI.

OcHOBBI TEOpUM

HedopmaneHo oHTONOrMS mpencTaBisgeT co00ll HEKOTOPOE OINMCAHUE B3IVIAJIA HA MHP
MPUMEHUTEIBHO K KOHKPETHOH 00JacTu MHTEpPEecOB. DTO OMHCAHHE COCTOUT W3 TEPMHUHOB U
MIPaBUJI UCTIOJIb30BAHUS ATUX TEPMUHOB, OTPAHNYMBAIONINX UX 3HAYECHHUS B paMKaX KOHKPETHOM
o0nacTu.

Ha ¢opmanbHOM ypoBHE OHTOJOTHS - 3TO CHCTEMa, COCTOAIIAs M3 HAOOpa MOHATHU H
Habopa YTBEpKIEHH 00 3THUX TMOHSATHSAX, HA OCHOBE KOTOPBIX MOXHO OIMCHIBATH KJIACCHI,
OTHOUICHUS, PYHKIUU U UHAUBUIBI.

OnHO W3 caMbIX M3BECTHBIX OmpeseneHuid oHtonoruu nain Tom ['pyOep, 3By4HT OHO
creayrommM oopazom: OHTOJIOTHS - ATO TOUHAS CTICUPUKAIHS KOHICTITY aTU3aIHH.

Konnenryanuzamnus - 3T0 CTPyKTypa pealbHOCTH, paccMaTpuBaeMas HE3aBHUCHUMO OT
cJI0Bapsi MPEAMETHOM 00J1acT M KOHKPETHOM CUTYalIHH.

Hanpumep, ecnm Mbl paccMaTpUBaeM IMPOCTYIO MPEIMETHYIO 00JacTh, OMHCHIBAIOIIYIO
KyOWKH Ha CTOJIe, TO KOHIENTyalu3aiel SBiIseTcss Habop BO3MOXKHBIX MOJIOKEHHH KyOUKOB, a
HE KOHKPETHOE MX PACIIOJIOKEHHE B TEKYIIUH MOMEHT BPEMEHH.

Bonee mosnmueit momudukanmein onpenencHusi ['pydepa sIBIsIeTCS Takoe ONpe/Ie/ICHHUE:
Ontonoruss — 510 ¢dopManbHas crenuduKaus CcoriacoBaHHOW KoHuenTyanu3zauuu. [lox
COTJIACOBAaHHOW KOHIIETITyalln3aluel 1MoApa3yMeBaeTCsl, YTO JaHHAs KOHLIETITyaln3alns He eCTh
YacTHOE MHEHHE, a SIBJISIETCS 0OIIei 1711 HEKOTOPO# TPYIIIBI IO IeH.

CdopmynupoBaHoO el1e 10CTaTOYHO MHOTO pa3HbIX oIpeaenaeHuit onTonaoruu. Hanpumep,
Hukona I'yapuHo ompenensier OHTONIOTHIO clieAytomuM obpazom: OHTONOTHUS - 3TO GpopMalibHas
TEopusi, OTPAHUYMBAIOLIAs] BO3MOKHbIE KOHLENTYaIN3alluu MUPA.

HekoTopsie onpenenenns oTpaxaroT CIocoObl, KOTOPHIMU aBTOPBI CTPOSIT M UCTIONb3YIOT
OHTOJIOTUH, Hampumep: OHTOJOTUS - 3TO HEPAPXUYECKU CTPYKTYPHUPOBAHHOE MHOKECTBO
TEPMHUHOB, OMHCHIBAIOIIUX MPEAMETHYIO 00JacTh, KOTOpPOE MOXET OBITh HCIOIb30BAaHO Kak
UCXOAHAs CTPYKTYpa JuIst 0a3bl 3HAHUM.

Conep:xanue OHTOJIOTHH

OCHOBHBIMU KOMITOHEHTAMH OHTOJIOTUH MOTYT SIBIISITHCSL:

- KJ1acchl (MM TIOHATHS ),

- OTHOILEHUS (WJIM CBOWMCTBA, aTpUOYTHI),
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- pyHKIHH,

- aKCHOMBI,

- 9K3eMIUTSIPHI (MM UHIUBUIBI ).

Knaccel unu MoOHSTHS HMCHOJB3YIOTCS B IIMPOKOM cMbiciie. [loHsATHEM MOXKET ObITh
mo0as CyIIHOCTb, O KOTOpPOM MOeT ObITh JaHa Kakas-mubo uHpopmarus. Kmaccsl - 3T0
a0CTpaKTHBIC TPYIIbBI, KOJUICKIIUU WM HAO0OpPHl 00BeKkTOB. OHM MOTYT BKJIIOYaTh B ceOs
HK3EMIUIAPHI, JPyTue KIacchl, MO0 e cCOoYeTaHus W Toro, U japyroro. Kiaccel B OHTOIOTHSX
OOBIYHO OpraHM30BaHbl B TAKCOHOMHUIO - HEPapXMUECKyI0 KiIacCU(UKALMIO TOHATUH IO
OTHOILIEHUIO BKItoueHus. Hampumep, kiaccel MyskunHa n JKeHIuHa ABISAIOTCA NOJKIACCAMU
Ki1acca YenmoBek, KOTOPBIM B CBOKO OYEpE/lb BKIIFOUYEH B Ki1acC MIieKONUTaromue.

OTHOWIEHUST TPEACTABISIIOT THUII B3aUMOJEHCTBUS MEXAY IOHATUAMU IPEAMETHOMN
o0nactu. @opMabHO N -apHbIE OTHOILIECHUS ONPEENIAIOTCS KaK MOAMHOKECTBO ITPOU3BEICHUS N
MHOkecTB: R C C1 x C2 x ... X Cn. [Ipumep OunapHoro otHomeHus - otHomeHne YACTb-
HEJIOE. OrtHomieHust TOXX€ MOTYT OBITh OpPraHM30BaHbl B TAaKCOHOMHUIO IO BKJIIOYEHHIO;
HampuMep, OTHOLIEHUS OBITh OTLOM JUIsi M OBITh MaTepblo JUIsI Ha MHOXECTBE JIIOAeH
COJIEp’KaTCsl B OTHOIIEHUU OBITH POAWUTENEM Ui, KOTOPOE B CBOIO OYEPEab COACPKHUTCS B
OTHOILIEHUU OBITh TMPEAKOM IS

OYHKINHU - 3TO CIIEHUAIBHBIN CIIy4ail OTHOLIEHUH, B KOTOPBIX N -H 3JIEMEHT OTHOILLIECHHUS
OJTHO3HAYHO OmpeaenseTcs nh-1 NpeAmecTBYOMMUMHA dJeMeHTaMu. DopMalbHO  (GYHKIHH
onpenensitorcs cuenyromuMm obpazom: F: Cl1 x C2 x ... x Cn-1 -> Cn. Ilpumepamu
(GYHKIIMOHAJIBHBIX OTHOILIEGHUHN SIBISIOTCS OTHOIICHHS OBITh MaTepbio JUII HAa MHOMKECTBE
JIOJIE, WINM 1IeHa IOJEp’KaHHOTO aBTOMOOWIIS, KOTOpask BBIUUCISETCS B 3aBUCUMOCTU OT
MOJIeTT aBTOMOOWJIS, 1aThl U3TOTOBJICHUSI U ITpo0Oera.

AKCHOMBI HCTIONIB3YIOTCS, YTOOBI 3amucaTh BBICKa3bIBaHUS, KOTOPBIE BCET/Ia MCTUHHBI.
Onu MOryT OBITH BKJIIOYEHBI B OHTOJOTHIO JJISl Pa3HBIX LEJNel, Hampumep, Ui OmpeiesieHus
KOMIUIEKCHBIX OTpaHMYEHUN Ha 3HA4YeHHs] aTpuOyTOB, apryMEHThl OTHOLICHHMH, AJIS MPOBEPKU
KOPPEKTHOCTH MH(OPMAIINH, OTIMCAHHONW B OHTOJIOTHH, WM JIJIs BBIBOJA HOBOM HH(OpMAIIUU.

B kauecTBe mpumepa TOro, 4ro B paMKax OHTOJIOTMH IOHHMMAETCSl IOJ aKCUOMAaMH,
MOKHO TIPUBECTH CJEAyIolIee IMOJIOKEeHHEe U ero (JOpManbHYI0 3allMCh Ha A3BIKE HMCUYHCICHUS
IIPEIMKATOB IIEPBOT0 MOPSAIKA!

PaboTHuK, ABASIOUINIICS pyKOBOIUTENEM MTPOEKTa, paboTaeT B IPOEKTE.

BBonsarcs nepemennsie E (pabotHuk) m P (pykoBoaurens mpoekra). Torma akcmoma
3aIMKChIBACTCS CIASAYIOLUIUM 00pa3oM:

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

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

IMeau co3naHusi OHTOJIOTHIA

B nocneanue roapl pa3paboTka OHTOJOTHH - siBHOE (hOpMajbHOE OMHUCAHUE TEPMHUHOB
MPEIMETHOW OO0JIACTH W OTHOIICHWUH MEXIy HUMH - TMEPEXOJUT W3 MHpa jJaboparopuil Mo
HCKYCCTBEHHOMY HWHTEIJICKTY Ha paboure CTOJIBI HKCIEPTOB MO MPEeAMETHBIM obnacTsM. Bo
BcemupHOi maytuHe WWW oHTONOTMU cTamu OOBIYHBIM siBIeHHEM. OHTOJIOTHH B CETH
BapbUPYIOTCS OT OOJBIINX TAKCOHOMUH, KaTErOPU3UPYIONINX BeO-caiiThl (kak Ha caifite Yahoo!),
710 KaTeropu3aluil IpoJaBacMbIX TOBAPOB U UX XapaKTEpUCTHUK (Kak Ha caiiTe Amazon.com). Bo
MHOTUX AMCHUIUIMHAX celdac pa3padaThlBalOTCS CTAHIAPTHBIE OHTOJOTHH, KOTOPHIE MOTYT
HCIIOJIb30BAThCS AKCIEPTaMU IO MPEAMETHBIM 00JacTsIM JUIsli COBMECTHOIO HMCIOJIb30BaHUS U
aHHOTUPOBaHUs WH(OPMALIUU B CBOEH 00JIaCTH.

Hampumep, B 0061acTi MeIMIIMHBI CO3/1aHbl OOJIBIINE CTaHAAPTHBIE, CTPYKTYPUPOBAHHbBIE
cnoBapu, Takue kak SNOMED wu cemantudeckas cetb CucTeMbl YHUPUIUPOBAHHOTO
Menumuackoro f3eika (Unified Medical Language System, UMLS). Takxe mMOsSBISIOTCS
oOmupHeie obmeneneBbie ontonorud. Hanpumep, [lporpamma OOH no pazsututo (the United
Nations Development Program) u xommamms Dun & Bradstreet oObenwHMIN ycwius st
pa3pabotku onTonorun UNSPSC, koTopas mpemocTaBiseT TEPMUHOJOTHIO TOBAPOB M yCIYyT
(unspsc.org).
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OwnTonorusi ompenenser OOWUI cloBaph AN YYCHBIX, KOTOPHIM HYXKHO COBMECTHO
WCTIONh30BaTh  WMH(pOpMaiuio B mpeaMetrHodt oOnactu. OHa  BKITIOYAET  MAalIMHHO-
HUHTEpIpeTHpyeMble (HOPMYITHPOBKHA OCHOBHBIX MOHSATHH MpPEIMETHOW OONACTH M OTHOIICHUS
MEXy HUMH.

[Touemy Bo3HHKAeT MOTPEOHOCTH B pa3pabOTKe OHTOJOTHH? BOT HEKOTOpPHIE MPUYUHBI,
KOTOpBIE HUXKE OYyT paCCMOTPEHBI MTOAPOOHEE:

- I COBMECTHOTO HCIOJB30BaHUS JTIOJbMHU WJIH TMPOTPAMMHBIMU areHTaMu OOIIero
MMOHMMAHUS CTPYKTYPbI HHPOPMAIIHH;

- ISl BO3MOXKHOCTH TTOBTOPHOTO MCIIOJIB30BaHUS 3HAHUH B MIPEIMETHOM 001aCTH;

- I7IsL TOTO YTOOBI C/IeaTh AOMYIICHHS B TPEAMETHON 00JIaCTH SIBHBIMH,

- UISl OT/ACTICHUS 3HAHUH B MPEMETHON 001acTH OT OTIEPAaTUBHBIX 3HAHUM;

- ISl aHAJIN3a 3HAHUH B IPEIMETHON 00J1acTH.

CoBMecTHOE WCMONB30BAaHUE JIOABMH WJIM TPOTPAMMHBIMU areHTamMu  OOIIEro
MMOHUMAaHUs CTPYKTYpbl UH(POpPMAIIUU SIBISICTCS OJHOW M3 HamOoJiee OOIMMX Ienel pa3padoTKu
onronioruii. K nmpumepy, mycTh HECKOIBKO Pa3IMYHBIX BEO-CATOB COAEpKaT MHPOPMAIUIO IO
MEIUIIMHE WM TPEJOCTABISIOT HMHPOPMAIMIO O IUIATHBIX MEAWIIMHCKHUX — YCIyTax,
ornaunBaeMbix depe3 MutepHer. Ecnu 3TH BeO-caiiThl COBMECTHO HCMONB3YIOT U MyOJHUKYIOT
OIHY M Ty K€ 0a30Byl0 OHTOJOTHUIO TEPMHUHOB, KOTOPHIMH OHH BCE TMOJB3YIOTCA, TO
KOMITBIOTEPHBIE areHThl MOTYT W3BJEKaTh HWHGOPMAIMI0O M3 OTHX pa3INYHBIX CAaHTOB U
HaKaruimBaTh €€. ATEHTHI MOTYT HCIOJIb30BaTh HAKOIUICHHYIO HWH(POPMAIMIO JUIsl OTBETOB Ha
3ampoChkl MOJIB30BATENEH WM KaK BXOJHBIC IaHHbIE I IPYTUX NPUIIOKEHHM.

OOGecrnieyeHne BO3MOKHOCTH MCTIOJb30BaHUS 3HAHUN MPEAMETHOM 00JIACTH CTAJIO OJTHOM
W3 JIBIXKYLIMX CHJI HEJABHErO BCIUIECKAa B M3yueHUU OHToJoruid. Hampumep, ana mopeneit
MHOTHX Pa3JIMYHBIX MPEAMETHBIX 00sacTeil HeoOoXxoaumMo chOpMyIUPOBaATh MOHATHE BPEMEHH.
DTO MNpeAacTaBiCHUE BKIIOYAET TOHSITHE BPEMEHHBIX WHTEPBAJIOB, MOMEHTOB BpPEMEHH,
OTHOCUTEJIBHBIX MEp BpeMeHHU U T.1. Ecim ofHa rpynma ydeHbIX JeTadbHO pa3padoTaeT TaKyro
OHTOJIOTHIO, TO JAPYrHE€ MOTYT MPOCTO MOBTOPHO MCHOJB30BaTh €€ B CBOUX MPEIMETHBIX
obnmactsx. Kpome Ttoro, ecnmm HaM HYXKHO C€O3/1aTh OOJBIIYI0 OHTOJIOTHIO, MBI MOXEM
WHTETPUPOBATh HECKOJIBKO CYIIECTBYIOMIMX OHTOJIOTHIA, OMHCHIBAIOIIMX YACTH OOJBIION
npeaAMEeTHOM oOmacTu. MBI Takke MOXKEM IOBTOPHO HCIIOJIB30BaTh OCHOBHYIO OHTOJIOTHIO,
takyto kak UNSPSC, u pacumputs ee 17 OnMcaHusl HHTEPECYIOIIel Hac MpeIMETHON 001acTu.

Co3nanne SBHBIX JOMYIICHUH B TIPEIMETHON 00JACTH, JIEXKAIIMX B OCHOBE peau3aIlvH,
AT BO3MOKHOCTH JIETKO M3MEHHUTh ATH JONYIIEHHWA MNPU HU3MEHEHUWM HAIIMX 3HAHUUA O
npeaMeTHOW oOmactu. JKecTkoe KOIWpOBaHWE TPEANOJIOKEHUH O MHUPE Ha  S3bIKe
MpOrpaMMUpPOBaHUsl MPUBOJUT K TOMY, UYTO 3TH MPEIIOJIOKEHUS HE TOJIBKO CIO0KHO HAWTH U
MOHATh, HO M TaKXe CI0XHO HM3MEHUTh, OCOOCHHO Hemporpammucty. Kpome TOro, sBHBIC
crenu( KAy 3HaHUH B TIPEIMETHONW OONACTH TOJE3HBI JIUIsl HOBBIX IMOJIb30BaTENIeH, KOTOpPhIE
JOJDKHBI Y3HATh 3HAYEHUSI TEPMUHOB TIPEIMETHON 00J1acTH.

OtneneHue 3HaHWI MPEIMETHOW OOIACTH OT ONEPATUBHBIX 3HAHUM - 3TO e€lle OJUH
BapUaHT OOMIETO MPUMEHEHHUS OHTOJIOTHH. MBI MOXXEM OMHCcaTh 3aJady KOH(PUTYPUPOBAHHS
MPOJYKTa W3 €ro KOMIIOHEHTOB B COOTBETCTBHH C TpedyeMoil crenuukanueld U BHEIPHUTH
mporpamMmy, KOTOpasl JeiaeT 3Ty KOH(PUTyparui HE3aBUCUMOW OT MPOAYKTa W CaMHuX
KOMIMoOHEeHTOB. [locme »9Toro ™Mbl MoOXXeM pa3paboTaTh OHTOJOTHIO KOMIIOHEHTOB H
xapakTepucTuKk DBM U NpUMEHUTH ATOT AITOPUTM JII KOH(GUTYPUPOBAHUS HECTAHIIAPTHBIX
OBM. MbI Takke MOXXEM HCIIOJIb30BaTh TOT K€ alNTOPUTM ISl KOHPUTYpUpOBaHUS THU(TOB,
€CJIM MBI TIPEIOCTABUM €My OHTOJIOTHIO KOMITOHEHTOB JIH(TA.

AHanu3 3HaHWA B TPEAMETHON O0O0IacTH BO3MOXKEH, KOTJa UMEETCs JeKIapaTHBHAsS
cnenupukanus TepMUHOB. DopManbHBIA aHAIM3 TEPMUHOB YPE3BBIYANHO IICHEH KaK MpH
MOMNBITKE TOBTOPHOTO UCIOJIb30BAHUS CYIIECTBYIOIINX OHTOJIOTH, TaK U MPU UX PACIIUPEHUHU.

Yacto oHTONIOTHS MPEAMETHOM obnacTtu cama mo cebe He siBisieTcs 1enbio. PaspaboTka
OHTOJIOTMH CPOJIHM ONpEICICHNUI0O Habopa NaHHBIX W HMX CTPYKTYpPbl Ui HCIOJb30BAHHS
JIPYTUMHU TIporpaMMaMu. MeToapl perieHus 3ajiad, JOMEHHO-HE3aBUCHUMBIC TPWIOKEHUS U
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MpOrpaMMHBIE areHThl UCHOJB3YIOT B KadecTBE JMJAHHBIX OHTONIOTMM H 0a3bl 3HAHUM,
MOCTPOEHHBIE HA OCHOBE 3THX OHTOJOTHIA.

IlocTanoBKa 3a1a4M K NpaKTH4ecKoil padore 3

1. 3yunTe nmpeasiaraeMplil TEOPETUUECKUI MaTepHUal.

2. Pa3paboraiiTe nH(GOPMAMOHHYIO MOJEIH JIIsl BHIOPAHHOTO MHKEHEPHOTO MPOEKTa.

3. IlocTpoiite MOJIeNb MPEICTABICHUS TAHHBIX.

4. CocraBbTe OTYET, BKIIOYAIOIIMA MOJENb MPEACTABICHUS JaHHBIX, OIMCAHUE
KOMITOHEHTOB CHCTEMBI, IOTOKOB JaHHBIX, XPaHWIHII U BHEIIHUX 00beKkTOB. [IpeacraBpTe oTUeT
10 IPAKTUYECKOI paboTe /ISl 3aIIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUM

B cooTtBeTcTBHH C YKaSaHHOﬁ HpeHMeTHOﬁ 00JIaCTBI0O M KJIACCOM pa3pa6aTLIBaeMor0
IMPOCKTa HOCTpOﬁTe MOJCIIb MPCACTABJICHUA JaHHBIX, BKJIFOYAasA BO3MOXKHBIC BSaI/IMO)IefICTBHSI

MEXy KOMIIOHEHTaMH CHCTEMBI.
Ta6mmma 3.2 — UnauBuyaibHBIC 3a1aHUS

Ne | [IpeametHas 061acTh Kiacc UC

1 Ckian MRP

2 [Ipon3BOCTBEHHOE IPEATIPUATHE ERP

3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTtan B2B

7 CTpouTeNIbHOE IPEANPHUITHE NC yuera

8 Briciiee yueOHOe 3aBeicHIE NC ynpasnenus
9 HudpactpykTypa npeanpusTHs CIIIP

10 | AnnapartHas uHGPACTPYKTypa NPEANPUSTHS DKcnepTHasi cuctemMa

ConepxaHue oT4yeTa

[To BbImonHEHHON paboTe cocraBisgercs oT4eT. OTYET BBIMOJIHACTCA B DJICKTPOHHOM
Buje. [1o BEIMONHEHHOMY OTUETY MPOBOIUTCS 3alMTa MPAKTUYECKON pabOTHI.

OTueT MO NpPaKTUYECKOH pabdoTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJJHas 4acCThb,

- OCHOBHasl 4acTb (OMucaHue paboThl): MOJIEb MPEACTABICHUS TaHHBIX;

- 3aKJII0YEHHE (BBIBOIBI).

BBojHas yacTe oTueTa 10JIKHA BKIKOYATh ITyHKTBI:

- YCIIOBHE 3aJ]auy;

- TIOPSIIOK BBITIOJTHEHMUS.

- IpOrpaMMHO-aNMNapaTHbIe CPEJICTBA, UCIIOIb3yEMbIE MPU BHITIOIHEHUU PAaOOTHI.

3ammra oT4yeTa Mo MpakTUYecKoi paboTe 3aKII0YaeTCs B MPEIbsIBICHUH MPENOAaBATEIIO
IMOJIYUYCHHBIX PE3YJIbTATOB B BUIC (1)3171.]'[3 1 JEMOHCTpAUHU MOJYYCHHBIX HABBIKOB IIPHU OTBETaX
Ha BOIPOCHI MPENOIaBATENS.

KoHnTpo/ibHBIE BOIPOCHI

1. [aiiTe onpeneneHre NOHATUIO «MOJIETb MPEICTABIICHUS TAHHBIX).

2. Kakue TuIbl CBA3M MOTYT IPUCYTCTBOBATh B pEISMOHHBIX B/[?

3. JlaiiTe onpezeneHne NOHATUIO «ITOTOK JaHHBIX.

4. Kakve TUIbI B3aMMOICHCTBHS TPEACTABICHBI MKy KOMIIOHEHTAMH CUCTEMBI?
5. JlaiiTe onpeneneHue MOHSATHIO Kacc, 00BEKT Kiacca, CyIHOCTh

6. KeM 1 1111 4ero MoeT OBITh UCII0JIb30BaHa MOJEIE JaHHbIX ?
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IIpakTuueckas padora 4. CemanTHYeCKOE MO/IeJIMPOBaHMeE TAHHBIX U 3HAHUI B
TEXHOJIOTUAAX 0OJIBIINX JAHHBIX

Hear padorsl: 3ydeHne METONOJIOTMHM CEMAaHTHUYECKOTO MOJCIMPOBAHUSA TAHHBIX.
[TomydyeHne HaBBIKOB MO NPUMEHEHHIO METOJOJIOTHH JJisi pa3paboTKu HHQPOPMAIIOHHOTO
o0ecrniedyeHus MpoeKTa.

[IpakTudeckass pabora HampaBlieHa HAa O3HAKOMJICHHE C OCHOBHBIMHU TOHSTHUSMU
MCTOHOJOTHUN CEMAHTHYCCKOTO MOACITIUPOBAHUA JAHHBIX, ITOJYUYCHUC HABBIKOB 110 IPUMCHCHUTIO
JaHHBIX TOHATHA TpH  pa3pabOTKe TMPOEKTa, M3IyUYeHHWE METOMOB  IPOCKTHPOBAHHMS
I/IH(i)OpMaLII/IOHHOFO oOecIeueHust CUCTEMEL.

TpeboBaHus K pe3yibTaTaM BHITIOJHEHHS MPAKTUIECKON PabOTHI:

HOCTpOI/ITI) CCMAHTUYCCKYIO MOJCIb IMPCACTABICHHUA  JAaHHBIX, IIPEACTABUTL U
000CHOBATh PE3yJIbTAThl MOJICTUPOBAHMUS.

OcHoBBI TECOPHUH

B mpoexktupoBaHMM OHTOJIOTMM YCIOBHO MOXKHO BBIJEIUTH JBa HaIIpPaBJICHUA, N0
HEKOTOPOr0 BpPEMEHU pa3BUBABIIMXCS OTAENbHO. llepBoe cBA3aHO ¢ MpencTaBICHUEM
OHTOJIOTMM KakK (hOpManbHOM CHUCTEMBI, OCHOBAHHOM HAa MaTe€MaTWYeCKH TOYHBIX AKCHOMaX.
Bropoe nHampaBieHue pa3BHBaJIOCh B paMKaX KOMIIBIOTEPHOW JIMHTBUCTHUKUA U KOTHUTHUBHOM
HayKU. TaMm onronorvs IOHUMAJIACh KaK CUCTEMA AOCTPAKTHBIX MOHATHH, CYIIECTBYIOUIMX TOJIBKO B
CO3HAHMHU YEJIOBEKA, KOTOpas MOXKET OBbITh BHIPA’KEHA HA €CTECTBEHHOM $I3bIKE (WJIM CpeICTBaMU
KaKoi-To Jpyroil cucrembl cUMBOJIOB). Ilpu 3TOoM OOBIYHO HE AenaeTcss MPEANONOKEHUHA O
TOYHOCTH WUJIM HETIPOTUBOPEUYUBOCTH TaKOW CUCTEMBI.

Takum oOpa3oMm, CymIecTByeT JBa albTE€PHATHBHBIX IOJX0JAa K CO3JAHUIO H
uccienoBanuio oHrosoruid. Ilepsoiii (hopManbHbIN) OCHOBAH Ha JIOTHKE (IIPEAMKATOB MEPBOTO
MOpsAKa, IECKPUIITUBHON, MOJANbHONM W T.M.). BTOpo#l (JMHIBHCTUYECKW) OCHOBAaH Ha
U3Y4YEHUU EeCTECTBEHHOIO $3blKa (B YaCTHOCTH, CEMaHTHKH) M IOCTPOCHUM OHTOJIOTMH Ha
OOJIBLINX TEKCTOBBIX MAaCCHBAX, TAaK HA3bIBAEMBIX KOPITyCax.

B Hactosmee BpeMsl JaHHBIE MOAXOABI TECHO B3aUMOJIEUCTBYIOT. MIET nouck CBSI3EH,
MO3BOJISIOIINX KOMOMHMPOBATH COOTBETCTBYIOIIME MeToAbl. I103TOMYy MHOrIa ObIBaeT CIOXKHO
OTJEJIUTh JIEKCUYECKUE OHTOJOTUHM C 3JEMEHTaMU (OPMAIbHBIX aKCMOMATUK OT JIOTUYECKUX
CUCTEM C BKJIFOUEHUSMU JINHIBUCTUUECKUX 3HAHUM.

He3aBucumo oT pa3inuyHBIX MOAXOJOB MOXKHO BBIIEIUTh 3 OCHOBHBIX MPUHIUIA
KJ1accu(UKauy OHTOJIOTHIA:

- 110 CTeNeHU (POPMaTIbHOCTH;

- 110 HAaIOJIHEHHUIO, COIEP)KUMOMY;

- IO LIETIU CO3JaHMS.

PaccmMoTpuM COOTBETCTBYIOLIHE KIIACCU(DUKALIUY 110 TTOPSAIKY.

Kaaccndukanus no crenenn popmaibHocTH. "CrekTp oHTOTOTHIA"

OObIYHO JIIOJM M KOMIIBIOTEPHBIE areHThl (IIpOrpamMmbl) HMMEIOT  HEKOTOpOoe
MIPEJICTAaBICHUE O 3HAYCHUAX TEPMHUHOB. I[Iporpammuble areHTbl HMHOIZA MPEAOCTaBISIOT
crietu(UKAIUI0 BXOJHBIX U BBIXOJIHBIX JJAHHBIX, KOTOPBIE TAK)KE€ MOTYT ObITh HCIOJIb30BAHBI KaK
creungukauns  nporpamms.  CXOJHBIM ~ 00pa30M  OHTOJOTMM MOTYT OBITh NPUMEHEHbI, YTOOBI
IPEJOCTaBUTh KOHKPETHYIO crelr(UKaulo UIMEH TEPMHUHOB M 3HaUeHUH TepMHUHOB. B pamkax
3TOro MOHUMaHMs (T€ OHTOJIOTHS SBJSETCS cHeuu@uKanueil KOHIEeNTyalbHOH MOJAETH -
xonuentyanusaunn) CYILIECTBYET MPOCTOp Ui Bapuainuidl. OTaenbHble BHIBI OHTOJOIMHA MOTYT OBITh
[IPEJICTaBJICHbI KaK TOUKH Ha CIEKTPE B 3aBUCUMOCTH OT JeTajeil UX peaanu3aluu.
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Fatanork Ha ocHoee |0

Cnogapy TEPMUHOE
Tezaypychl.

HethopMansHbie OTHoOWeHKWE «Boiwe-Hiumes

TAKCOHOMIAK

PopManeEHele
TAKCOHOMIAM

PopMansHele
3K3EMNNApEI
{CBOWCTEa HA OCHOEE
thpeMoE
{JrpaHW-eHMA Ha
SHAYEHMA

A3 BHOHKTMEHEBIE KNACCHI,

JBpaTHEIR CBOMCTEA
MpoOM3BONEHEIE NOMMYECKME

Orpan<eERIA

Puc. 2.1. Cnektp ontonmorumii. Kocasi yepra paszmenser CHUCTEMBI, MPEAOCTABIISIONINE
"4eIoOBEKO-TMIOHATHBIC" (BBIIIE YEPThI) U ""MAITUHO-MOHATHBIE" (HIKE YePThI) OMUCAHUS

Ha pucynke n3o0pakeH Tak Ha3bIBa€Mbli CIIEKTP OHTOJIOTUH MO cTeneHu (OpMaIbHOCTU
IIPEJICTaBJICHNS, UCIIOJIb30BAaHUIO TEX WM MHBIX CUHTAKCUYECKUX KOHCTpYyKuuil. Kaxknas Touka
COOTBETCTBYET HAJIMYUIO HEKOTOPBIX KIIOYEBBIX CTPYKTYpP B OHTOJOTMH, OTIMYAIOUIMX €€ OT
IOpyrux Todek Ha crekrpe. Kocas dyepra ycIOBHO OTHENSE€T OHTOJIOTMH OT JPYIMX PECYpCOB,
MMEIOLINX OHTOJIOTMYECKUN XapaKTep.

[lepBoii TOuke Ha CIEKTPE COOTBETCTBYET KOHMPOIUPYEMbLIL C106GPDH, T.€. KOHEUHBIN
CIHMCOK TEPMUHOB (IIPOCTEHIINM MPUMEPOM SIBIISIETCS KaTaJoOI HA OCHOBE MIECHTU(UKATOPOB).
Karayoru npeactaBisiioT TOUHY0 (HE MHOTO3HAuHYI0) MHTEpIpeTanuo TepMuHoB. Hanpuwmep,
KaXXJIbIN pa3, CChUIAsICh HA TEPMUH '"MammuHa'", Mbl Oy€M UCIOJIb30BATh OJHO M TO K€ 3HAUCHHUE
(cooTBeTcTBYIOIIEE HEKOTOpoMy ID B cioBape), BHE 3aBUCUMOCTH OT TOTO, O YEM HJIET peyb B
KOHTEKCTE: 0 "cTupasibHOM MamuHe", "apToMo0Ouse" min "rocy1apcTBeHHOM mMalnHe".

Hpyroi#t cnenudukanueil OHTOJIOTUA MOXET OBbITh 210ccapuil, PEACTABISIONNN cO00i
CIHMCOK TEPMHHOB C MX 3HAa4eHHUSIMH. 3HAUEHUS OINMUCHIBAIOTCS B BHUAE KOMMEHTapuUeB Ha
€CTECTBEHHOM $3bIKe. DTO AaeT O6osblie HHPOPMaIUK, TOCKOIbKY JIFOAH MOTYT IPOYECTh TAKOM
KOMMEHTapuil M TOHATh CMbICI TepMuHa. VHTepnperauuu TEepMHHOB MOIYT OBIThH
MHOT'O3HAaYHBIMH. [JI0CCapuM HENpHUroJHbl A aBTOMAaTHYECKOW 00pabOTKH MpOrpaMMHBIMHU
areHTaMu, HO MO>KHO, KaK U paHee, IPUCBOUTH TepMuHaMm ID.

Te3aypycer HeCyT NONOJIHUTENBHYIO CEMAHTHUKY, ONPEAEIAA CBS3U MEXIYy TEPMHHAMHU.
OTHouIeHMs, CBOMCTBEHHBIE Ul TE3aypyCOB: CHHOHUMUS, uepapxuyeckoe OmHOuileHue W
accouuanus. PanHue nepapxuu TepMHUHOB, nosiBUBIIMECA B CeTH, ONpEeAeIsiii TEPMUHbBI Yepe3
orepaiuu 0000IIeHNsT U yTOUYHEHHus. Yahoo, HampuMmep, BBesla HEOOJbIIOE YUCIO KaTeropHii
BEPXHEr0 YPOBHS, TaKUX, KaK " mpeamMeTsl ofex/ibl ". 3areM " miatbe " onpenesnsaoch Kak BUJ
(>keHCKOM) onmexnabl. SIBHas wepapxus Yahoo HE COOTBETCTBOBaJIa B TOYHOCTH (DOpMaIbHBIM
cBoiictBam uepapxuueckoro otHoumeHus [IOJIKIIACC-KJIACC. B Takux nepapxusix MOXKET
BCTPETUTHCSA CHUTyalusi, B KOTOPOW 3K3EMIUISP Kiacca-MOTOMKAa HE SIBJISETCS 3K3EMIUISIPOM
Kiacca-npeaka. Hampumep, obmas kareropus " mpeaMeTsl OAexkabl " UMEeT MOJKaTeropuro "
xeHckne " (KoTopas JoiikHaA Obuta ObI 00JIee TOYHO HA3BIBATHCS " KEHCKHE TIPEIMETHI OJICHK b
"), a 3Ta KaTeropus, B CBOIO OYepelb, BKIOYAET MOAKATEropun " akceccyaps! " u " ruiates ".
SAcHo, uTO akceccyapsl, Hanpumep " Oporu ", HE SBISIFOTCS MPEAMETaMH OJEXKIbl. 371eCh HE
BbINoHAETCs BaskHOE cBolcTBO oTHOWEHUs [IOIKJIACC-KJIACC - TpaH3UTHBHOCTD.
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Jlanee cienyer Touka ¢hopmanvhvle maKcoHOMuu. ITa PA3HOBUIHOCTH OHTOJIOTUN
BKirovaeT TouHoe onpenenenue otnomeHust [10/JKJIACC-KIJIACC (o6o3nagaemMoro kak isA ).
B takux cucremax cTporo coOJr0AaeTCsl mpaH3umueHOCmy OTHOIICHUS 1SA: ecnu A sBIseTcs
MOJKJIAacCOM Kiracca B, To xakmwIii moaKiace Kiracca A Taxke SBIIETCS MOIKIACCOM Kiracca B.
Crporas uepapxus K1accoB HE00XOAMMA IMPH UCIOJIb30BAaHUM HACIEAOBAHMS Ui MPOLEAYPbI
JIOTUYECKOT0 BBIBOJIA.

Crnenyromas TOYKa CIEKTpa - HaJIM4YMe B OHTOJOIMYECKOH cucreMe (HopMalbHOTO
orHomeHus: ODK3EMIUIAP-KJIACC (o6o3nauaemoro kak islnstanceOf ). Hekoropsie
KJaccu(UKauy BKJIIOYAIOT TOJBKO MMEHa KIIAcCOB, JPYTHE COJiepXKaT Ha HIDKHEM YPOBHE
sk3eMiuisipel  (MHAuBUAGI). st otHomenuss DOK3EMIIJISAP-KIIACC  BeimosHsSeTCST  Tak
HasbIBaeMas '"HacllelyeMOCTh" BIOJb OTHOIICHHS 1SA: eclu A sIBIsieTcs OJIKIaccoM Kiacca B,
TO KaXABIH SK3eMIUIIp Kiacca A Takxke sBIsSeTcsl sK3eMmIuisipoM kinacca B. Iloatomy B
NPUBEJCHHOM BbIlIE npuMepe " Opomu " He MOryT OBITh MOMELICHbI B HepapXuu Hibke "
npeaMeT OAeKAbl ", Naxke B IMOJKATErOpUI0 " JKEHCKHE MPEIMEThl OACKIbl ", WIH CTaTh
9K3EMILUIIPOM ITON KaTErOpHH.

Jlanee cpenu CTPYKTYPHBIX JIEMEHTOB MOSBISIOTCSA €/10Mmbl. 3/1€Ch KJIAcChl (MHOTJA UX
HA3BIBAIOT (hpelimamu ) MOTYT UMETh UHGOPMAITUIO O cgolicmeax (cromax). Hanpumep, kiacc "
MpeaAMET OJIeXKIbl " MOXKET MMeTh cBoiicTBa " mena ", " caeman u3 ". CBoiicTBa OBIBAIOT
0COOEHHO TO0JIE3HBIMHU, KOTJIa OHH OIpEe/esIeHbl Ha BEPXHUX YPOBHAX MEPAPXUHM U HACIIEAYIOTCS
nonkiaccamu. Tak, B OTpeOUTEIbCKON nepapxuu kiacc " MpoaykT " MOXKET UMETh CBOMCTBO "
11eHa ", KOTOpOe MOoJy4yaT BCE €ro MOAKIACCHI.

Bonbiieit BbIpa3sUTENbHOCTHIO 00JaAAI0T OHTOJIOTMH, BKJIIOYAIOIIME OrPaHWYEHHs] Ha
00J1acTh 3HAYEHHUH CBOMCTB. 3HAUEHUS CBOWCTB OepyTcsl M3 HEKOTOPOIo MpeAonpeaeseHHOTO
MHOKeCTBa (IleJIble YHUCJIa, CHUMBOJIbHbIE KOHCTaHThI) WJIM U3 TOJAMHOXECTBA KOHIIENITOB
OHTOJIOTMH (MHOKECTBO 3K3EMIUISIPOB JAHHOTO KJIacca, MHOXKECTBO KJIaccoB). MOXKHO BBECTH
JIOTIOJIHUTENbHBIE OTPaHUYEHUs Ha TO, YTO MOXKET 3alloJIHATh cBOMCTBO. Hampumep, mist
cBoiicTBa " chenaH M3 " kimacca " mpeaMeT OJeXbl " 3HAYEHUS MOTYT OBITh OrpaHMYCHbI
sK3eMIuIsipaMu Kiacca " marepuan ". Jlerko yBuaeTs npoOieMbl, KOTOPbIE MOTYT BO3HUKHYTH B
9TOM ClIy4ae IpHU HCIOJIb30BaHUM HeCcTporon takcoHoMuu. Ecim " nyxu " - moToMok kiacca "
IIpeAMET OAEK/IbI ', TO OH yHacjaeayeT CBOMCTBO " czeslaH u3 " BMeCTe ¢ OrpAaHMYEHHUEM Ha €Tro
3HaueHus (" matepuan ").

B menom ¢ HeoOXOAMMOCTBIO OMUCHIBaTH Ooyiee CIOKHBIE (aKThl BBIPA3UTEIbHbIE
CpeAcTBa OHTOJIOTHMHM (M €€ CTpPYKTypa) YCIOXHsTcs. Hampumep, MoxxeT mnoTpeboBaThCs
3allOJIHATh 3HAUYE€HHE KaKOro-JIM0O CBOMCTBA OJK3EMIUISpA, MCIONb3YsS MaTeMaTUYecKoe
BBIPAKEHUE, OCHOBAHHOE HA 3HAYEHMSIX IPYI'MX CBOMCTB JAHHOIO SK3EMIUIApA WIN 3HAUYEHUSIX
CBOMCTB JIpYIruX 3K3eMIUISIpOB. MHOI'HE OHTOJIOTHH MO3BOJISIOT OOBSBIISTH JBa M OoJiee Kiacca
IU3bIOHKTUBHBIMU  (HEMEpeceKaomuMHcs). OTO O3HAa4aeT, 4YTO Y JaHHBIX KJIAccoB He
CYILIECTBYET OOLINX IK3EMILISIPOB.

HekoTopeie s3b1kn OnucaHusl OHTOJIOTHM MO3BOJIAIOT AENAaTh IPOU3BOJIBHBIE JIOTHUECKUE
YTBEPKIACHUSI O KOHIIETITAX - AKCUOMB.

S3pIkM onMicaHust oHToJOrHi, Takue kak CycL u Ontolingua, mO3BOJSIOT (PUKCUPOBATH
YTBEPKICHH Ha SI3bIKE JIOTUKH MPEauKaToB repBoro mnopsiaka (FOL).

Kaaccndpukanus no nenu cospanus

B pamkax sToil knaccudukanuu BBIACHSIOT 4 YpOBHS: OHTOJIOTHS TIpEACTaBIICHUS,
OHTOJIOTHSI BEPXHETO YPOBHS, OHTOJIOTHUS MPEAMETHON 00JIAaCTH U MPUKIaTHAS] OHTOJIOTUSI.
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OHTonorumn KOHLlenTyanusauus
I'lpeJJ,CTaB.I'IEHIAFl EbOpMBJ'IMBMOB npeancTaeneHns
3HaHWi

NOBTOPHO UCNoNb3yeman B

OHTOnormu pasHbIX NpeMeTHbIX 0BnacTsx

BEPXHEro YPOBHS

NOBTOPHO UCNoNb3yemad BHYTPKU

OnTonoruu NpeAMeTHbIX) oAHOWN NnpeameTHOW obnacTi

obnacTten

HeT BOSMOXHOCTU NOBTOPHO

[MpuknagHble
ncnone3oBaTh

OHTOJTOTHWA

Puc. 2.2. Knaccudukanus OHTONOTHIA 110 LETU CO3/IaHuUs

OHTOJIOTHS MIPpeACTABJICHUS

Lens ee co3maHus - omucaTh OO0JIACTh MPEACTABICHUS 3HAHUM, CO3MaTh SI3BIK JUIS
cnienuUKaIK APYTHX OHTOJIOTHI Oosiee HU3KHUX ypoBHEH. [IpuMmep: onucanne MOHATHI sS3bIKa
OWL cpenctBamu RDF / RDFS. B nanHoM ommcaHuu ONpeAemnsiOTCS Takue TMOHSATHUS, Kak

"nn nn nn nn

"kmacc", "oTHomeHue", "orpaHnueHre Ha 3HaUYeHue cBoiicTBa', "'moMen", "nquanazon" u T.II.
rdfs:Resource

l
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:0ObjectProperty
owl:Ontology -
owl:SymmetricProperty
owl:DataRange
owl:AllDiferent owl:TransitiveProperty

Puc. 2.3. Onronorus npeacrasienust ais s3bika OWL
OHTOJI0THSI BEPXHEr0 YPOBHS
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Ee Ha3HadyeHue - B CO3/1aHUM €IMHON "TpaBUIILHON" OHTOJOTHHU, (PUKCUPYIOIIEH 3HAHUS,
o0mmue IS HeCKOJIBKHX TPEJMETHBIX 00JacTedl, ¥ B MHOTOKPAaTHOM HWCITOJIb30BaHUU JTaHHOM
oHTosoruu. CyIIecTByeT HECKOJIBKO KPYIMHBIX OHTOJIOTMH BEPXHETO YPOBHS: cye, porcs, suvo,
onrosiorus Jlxona CoBbl (J.Sowa) u apyrue. Ho B 1enOM MONBITKH CO3AAaTh OHTOJIOTHIO
BEPXHET0 YPOBHS Ha BCE CIIyyau )KM3HU IOKa HE TPUBENN K 0XKHJAEMbIM pe3yibTraTaM. MHoOTrHe
OHTOJIOTHH BEPXHETO YPOBHS TMOXOXH JAPYT Ha apyra. OHU comepkaT OJHU U T€ K€ KOHIICTITHI:
CYIIHOCTb, SIBJICHHE, Ipolecc, OOBEKT, pOJib, MPOCTPAHCTBO, BpeMs, MaTepHs, COOBITHE,
JNEUCTBHE U T.II.

Entity

Subckass-0f
S

Phiysical -0 | aetract

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

Puc. 2.4. Bepxuuii yposens uepapxuu orronoruu SUMO

OHTOJIOTHS TPEAMETHOMH 00J1aCTH

Jlpyroe Ha3BaHUE - OHTOJIOTHsS JOMeHa. HasHaueHune cxoke ¢ Ha3HAYCHHEM OHTOJIOTHUU
BEPXHETO YpPOBHS, HO OOJACTh WHTEpeca OrpaHHYCHAa OJHOW MpeaMeTHOM oO0jacTeio (T.H.
JIOMEHOM), HampuMep, aBHAallWs, MEAWIIMHA, KyIbTypa, AUCTAHIIMOHHOEe oOydyeHue, VHTEepHeT-
TexHoioruu. OHTONOTHS MpeaIMeTHOW o0siacTu 0000IIaeT MOHATHS, HCHOIb3YIOIIHUecS B
HEKOTOPBIX 3aJadax JOMeHa, abcTparupysch OT caMHuX 3aaay (TaK, OHTOJIOTHS aBTOMOOWIIEH
HEe3aBHCHMa OT JIFOObIX 0COOEHHOCTEW KOHKPETHBIX MapoK MallivH). Bo MHOTMX TUCIUIUIMHAX
ceiiuac pa3pabaThIBaIOTCS CTAaHAAPTHBICE OHTOJOTWH, KOTOPHIE MOTYT HCIIOJIB30BATHCS
SKCIIEPTaMU IO MPEIMETHBIM O00JIACTSAM JUIsi COBMECTHOTO HCIOJIb30BAHUS W aHHOTUPOBAHMS
uHpOpMaLuu B cBOeil obiacTu.

Hanpumep, B 001acT METUIIMHBI CO37aHbl OOJIbIINE CTAaHAAPTHBIE, CTPYKTYPUPOBAHHBIE
cioBapu, Takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHUCTEMATHU3UPOBAaHHAsT HOMEHKJIATypa MEIWUIMHBI - KJIMHWYecKas tepmuHonorus) u UMLS
(Unified Medical Language System - cemanTuueckass cerb CucTteMbl YHUPHUIIUPOBAHHOTO
Menumuackoro fI3pika). Taxke TOSBISIOTCS OOMIMPHBIC OOIIEIeNeBble OHTOJOTHH. Tak,
nporpammMa OOH mno pazsutuio (United Nations Development Program) u kxommanwus
Dun&Bradstreet o0bemuuuam ycwius s paspaborku  oHTosormn UNSPSC, kotopas
MPEAO0CTABIISAECT TEPMUHOJIOTHIO TOBAPOB U YCIYT (WWW.UNSPSC.org).

IpuknaxHasi OHTOJIOTHS

Ha3snauenue Takoli OHTOJOTHMH B TOM, 4YTOOBI ONUCATh KOHIIEITYaJIbHYIO MOJETh
KOHKPETHOM 3a/layll WIH TpuiokeHus. I[IpukiagHble OHTOJOTMHM OINUCHIBAIOT KOHIIEMTHI,
KOTOpBIC 3aBUCAT KaK OT OHTOJIOTMM 3a/lad, TaK W OT OHTOJIOTMH TMPEJAMETHOW o0yacTu.
[IpumepoM MOXKET CIYXUTb OHTOJOTUSI JJIi aBTOMOOMIIEH, CTPOUTENBbHBIX MAaTepHalioB,
BBIUHUCIUTENIFHOW  TEXHHUKH. Takhe OHTOJIOTMM COJepKaT HauOolee crnenupuuHyro
unpopmanuto. I[lpumepsr: ontosmorumm mpoekroB TOVE, Plinius. TOVE (Toronto Virtual
Enterprise). Llenb nmpoekTa - co3aHue MOJENH JaHHBIX, KOTOpas JOJKHA!

- o0ecreynTh OOIIYI0 TEPMUHOJIOTHIO ISl IPEAMETHOM 00JIaCTH, NIPUIIOKEHUST KOTOPOM
MOTYT COBMECTHO MCIOJIB30BATHCS U IOHUMATHCS KaXIbIM YYaCTHUKOM OOIIECHUS;
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- 1aTh TOYHOE U IO BO3MOXXHOCTH HEMPOTHBOPEUYHMBOE ONPEACIECHUE 3HAYECHUS Ka)K0ro
TEPMHHA Ha OCHOBE JIOTUKH IIEPBOTO MOPSIIKa;
- obecrieunTh 3aJaHME€ CEMAHTUKM C TIOMOIIBIO MHOXECTBA AaKCHOM, KOTOpbIE
aBTOMATHUYECKH MO3BOJISIOT MOy4aTh OTBET HA MHOXECTBO BOIIPOCOB O MPEIMETHON 001aCTH.
TOVE pomkHO oOecneyuTh TIOCTPOEHHE MHTETPUPOBAHHOW MOJEIH HEKOTOPOit
MpeIMETHOW 00J1acTH, COCTOSIIEH U3 CJEeNYIONIMX OHTOJOTHH: ONepanuil, COCTOSHUN U
BPEMEHM, OpraHU3al1H, PECYPCOB, IPOJYKTOB, CEPBHCA, IPOU3BOJICTBA, LIEHBI, KOJIHYECTBA.
Plinus. Ilenpto mpoekTa SBISETCS MOJyaBTOMAaTUYECKOE U38leueHue 3HaHUll U3 TEKCTOB
Ha €CTECTBEHHOM $3bIKE, B YACTHOCTH, JIUTEPATYPbl O MEXAHUYECKUX CBOMCTBAX KEPAMHUECKUX
MaTepuaioB. Tak Kak TEKCThl OXBaThIBAIOT IIUPOKUN TUANa30H MOHATHH, TpeOyeTCcs: MHOKECTBO
MHTETPUPOBAHHBIX OHTOJIOTHM I OXBaTa TaKUX MOHATUMN, KaK KEpaMUYECKUE MaTepHasbl U UX
CBOMCTBa, crOCOOBl MX 00pabOTKH, pa3ivuHble Ae(EeKThl MaTepHuajoB, HalpuMep, TaKhe Kak
TpelMHbl ¥ TOpbl. OHTOJOTUS ONpENeNseT A3bIK, NP IOMOIIM KOTOPOIO BBIPAKAETCS
CEMaHTUYECKasl 4acThb CIOBaps.
Kiaaccupukanusi OHTOJI0THIA 1O COAEPKUMOMY
CywHocTty, CobbiTiA,
MpocTtpaHcTBO, Bpems...

Obwune
OHTOSOrUK

CocTaBneHue pacnucaHuii,
onpegenexHue Lenei,
Knaccudukauma

OHTONorKMm
3apad

MHoxecTBa NpeAMeTOoB: CKanbMnenu,

[lpepMeTHbIE cKaHepby

OHTOJT0TUN

Puc. 2.5. Knaccudukaiys OHTOJIOTHIA IO COAEPKUMOMY

Jannast xnaccudukanysi o4eHb MOX0XKa Ha MPEIbIYIIYI0, HO 3/1eCh aKIEHT CMEIIaeTCs
Ha peajbHOEe COJIEPKUMOE OHTOJIOTHH, a HE Ha aOCTPAKTHYIO 1eJb, IIpecIeayeMyI0 aBTOPaMH.

Obwgue onmonozuu ONKCHIBAIOT HauOoyee OOIIMe KOHIENTHl (MPOCTPAaHCTBO, BpEMs,
Marepusi, O0BEKT, COOBITHE, JEHCTBUE U T.J.), KOTOPbIE HE3aBUCUMBI OT KOHKPETHOHN MPOOJIeMbI
win 061acTu. B 3Ty KaTeropuio monaiaT U OHTOJIOTHH MIPEICTABICHUS, U OHTOJIOTHH BEPXHETO
YPOBHSI.

Onmonozun, opueHmuposannas Ha 3adayy - 5TO OHTOJOTHS, HCIOJIb3yeMast
KOHKPETHON MPHUKIAHON MporpaMMon U cojaepKailas TEPMHUHbI, KOTOPbIE UCIOJIB3YIOTCS MPHU
pazpabotke 10, BRIMONHSIONMIET0 KOHKPETHYIO 3a1auy. OHa oTpaxkaer creluuKy MpHIoKeHus,
HO MOXET TaKXKe COJep)KaTh HEKOTOphle oOIue TepMUHBI (Hampumep, B Tpadudeckom
penakTope OyayT u crienu(puIecKue TEPMUHBI - TAIUTPA, TUT 3aJTUBKU, HAJIO)KEHUE CIIOEB U T.1I.,
u o0mme - COXpaHWUTh M 3arpy3uth (aiin). 3agaud, KOTOPHIM MOXET OBITh IOCBSIIEHA
OHTOJIOTHS, MOTYT OBITH CAaMBIMH Pa3HOOOPA3HBIMHU: COCTABJICHUS PACIUCAHWS, OIMpEAeTICHHUE
nesnel, AUMarHocTukKa, mpoaaxka, paspadorka I[1O, moctpoenue knaccudukanuu. [lpu sTOM
oHmoao2usa 3a0ayu WCTIONB3YeT CHEeNHATU3ALNI0 TEPMHUHOB, NPEJICTABICHHBIX B OHTOJOTHAX
BEPXHETO YPOBHS (00WUX OHMONO2USX).

Ilpeomemnaa ounmonocua (WA OHMONO2US NpeOMemo8 ) OIMCHIBACT peabHbBIE
MpeIMEThl, YJacTBYIOIIME B KaKoW-1100 AesTenbHOCTH (mpou3BoacTBe). Hampumep, 3To MoxkeT
ObITh OHTOJIOTHSI BCEX YacTe M KOMIIOHEHTOB CaMOJIETOB ompexaeneHHo mapku (Boeing) u
CBeZIeHHS 00 X MOCTAaBIIMKaX, XapaKTePUCTHUKAX, CLIOCO0e COeTMHEHUS APYT C IPYTOM U T.II.
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OnTot0TMH V11 00pa0OTKH TEKCTOB HA eCTeCTBEHHOM s3bike. Jlekcmueckue
OHTOJIOTHH

Jlist Toro 4ToObl MPUMEHUTH OHTOJIOTHIO NI aBTOMATUYEeCKOW 0OpaOOTKH TEKCTOB, B
YaCTHOCTH, JUUISl peLIeHUs 3a71a4 MH(POPMAIIMOHHOTO TOMCKA, HEOOXOIMMO TIOHATUSAM OHTOJIOTHUHI
COTOCTaBUTh HAOOp SI3BIKOBBIX BBIPAKECHH (CJIOB M CIOBOCOYETAHUM), KOTOPHIMU MOHSITHS
MOTYT BBIPQKAThCS B TEKCTE.

[Ipouenypa comocTaBiieHUs] MOHITHI OHTOJOTHI U SI3BIKOBBIX BBIPAKCHUN MOXKET OBITh
OCYIIECTBJIEHA Pa3IUYHBIMU CIIOCO0AMHU.

Bo-niepBbIX, OHTONMOTHS MOXET OBITh CllelaHa 3apaHee, IMyTeM JIOTHYEeCKOU
KJIacCU(UKAIlUKU, a 3aTeM K €€ 3JIeMEHTaM MOTYT ObIThb NPUIIHUCAHBI S3bIKOBBIE €IMHUIBL. Tak,
nanpumep, Jyr Jlenar (Doug Lenat), pykoBoauTenb HM3BECTHOTO TIPOEKTa B OOIACTH
npencraBieHus 3HaHuil Cyc, B pamMKax KOTOPOIro MpeArnoiaraioch (GpopMaln3oBaTh 3HAHUS
3[IpaBOTO CMbICIA (COMMON Ssense) U UCIOJIb30BATh UX, B YACTHOCTH, /Ul 00pabOTKH TEKCTOB Ha
€CTECTBEHHOM $3bIKE, CUUTAET, YTO Y4YeT 3HAUCHUU CIIOB MOKET TOJIbKO 3amyTaTh ("words are
often red herrings"), 4ro 3HAuYEHUS CIOB JENAT MHpP HEOJHO3HAYHO, a JUHUHM JEIICHUS
MIPOUCXOMAAT U3 CAMBIX PA3IMYHBIX TPUYHUH: HCTOPUICCKUX, PU3UOTOTUICCKUX U T.II.

[Ipennaraercs co3gaBaTh OHTOJIOTHIO IyTEM JIOTHUYECKOTO aHalu3a, "cBepXy-BHM3'". [Ipu
9TOM WMEHA BBOAMMBIX TOHATHN (PKEJIATEIBHO) MOJDKHBI OTPaKaTh Te€ MPHU3HAKH, KOTOPHIE
3aJI0)KEHbl B OCHOBY JieJieHUsl. B pesynbrare mnodyyaroTcss MMEHa MOHSATUH JOCTaTOYHO
IPOMO3/IKME, HEECTeCTBEHHBbIE, C HHMH TPYAHO OINEPUPOBATH KakK pa3paboT4YMKaM, TaK H
BO3MO’KHBIM TOJIb30BATEIISIM.

pyras mpobiemMa Takoro MOJXOAA: MPUIIHUCHIBAS SI3bIKOBBIE BBIPAKEHUS JIOTHYECKU
00OCHOBAHHOW CHCTEME€ TMOHATHH, MBI IOJyyaeM, 4YTO OJHO M TO K€ CIOBO MOXKET
COOTBETCTBOBATH CJIMIIKOM OOJIBIIOMY KOJMYECTBY TaKMX '"MpaBWIbHBIX" TOHATHH B
3aBUCUMOCTH OT KOHTEKCTa, a 3HAYUT, BO3HUKAET M3JIUIIHIS MHOTO3HAYHOCTH JIEKCUYECKOMH
€ IMHUITBI.

Kpome Toro, torma kak HEOONBIINE OHTOJOTHU MOTYT OBITh MOCTPOCHBI METOJOM
CBEpXYy-BHM3, pa3paboTKa MOAPOOHBIX OHTOJOTHM i peaNbHBIX MPUIOKEHUH - 3ajada
HeTpuBHanbHas. bonee TOro, BO MHOTHX TPEIMETHBIX OONACTSIX 3HAHUE, HYXKHOE IS
pacnpoCTpaHEHUs] U HMHTETPALlUU, COAEPKHUTCS B OCHOBHOM B TeKCTaX. [3-3a BHYTpPEHHHX
CBOMCTB YEJIOBEYECKOTO S3bIKA HEMPOCTOM 3aJaueil ABIISIETCS CBSI3aTh 3HAHUS, COJICpIKAIIUECS B
TEKCTaX, C OHTOJIOTUSIMH, JJaKe €ciu Obl Oblja MOCTpOeHa MOAPOOHAs OHTOJIOTHS IMPEeIMETHON
o0acTH.

HeKoTophle HCCIIeI0BATENHN, TAKHE KaK M3BECTHBIN OpuTanckuii muarBucT Mopuk Buike,
CUHMTAIOT, YTO "HECMOTPs HAa TO, YTO BCE ABTOPHI CTATE€il MO OHTOJIOTHSIM MOJYEPKUBAIOT, YTO
MOHSATHUSL SIBIIAIOTCS KUPIMUYUKAMH JIFOOOH OHTOJOTHH, MBI MAHHITYJIUPYEM TOHSATHSIMH
MIOCPEACTBOM CJI0B. BO BCeX OHTOJIOTHAX, KOTOPBIE W3BECTHBI, CJIOBA UCHOJIB3YKOTCS AJIs TOTO,
9YTOOBI MpeACTaBIATh MOHATHS. ClenoBaTeNbHO, TO MHOXKECTBO SIBJICHHI B MHpE, KOTOphIE HE
BepOaTU30BaHbl, HE MOTYT OBITH CMOAETUPOBAaHBI. MBI MOXEM OMUCATh ATO SBJICHHE Kak
Ownronoruueckyro rumnotesy Cenmpa-Yopda, To ecTb TO, UYTO HE OINHUCHIBACTCSA CIOBaMH, HE
MOKET OBITh OTPAXKEHO B OHTOJIOTUH:".

Bropoe HampaBneHue, KOTopoe OOBIYHO OOCYKITaeTcs, - OTO YCTaHOBJICHUE
COOTBETCTBHM MEXIy HUepapXUUeCKUMHU JIEKCHUeCKUMH pecypcamu Turna WordNet 1 HEKOTOpoi
oHtosorueid. WordNet-pecypchl ONUCHIBAIOT JIGKCHYECKHE OTHOIIECHUS MEXKIy 3HAYCHUSIMH
CIIOB, IPEJCTaBICHHBIE B BHUJAE OTACIBHBIX E€IUHUI] B HMEPAPXUUYECKOW CETU - CUHCEmOS.
OTHOUIEHHUSI MEXAY JIEKCHUYECKUMHU €IMHULIAMHU B 3HAUUTEIBHONW MEpe OTPakatoT OTHOIICHMS
OOBEKTOB BHEIIIHETO MHUpPA, MOITOMY TaKHWe PECYPChl HacTO pacCMATPUBAIOTCA KakK OCOOBIN BU
OHTOJIOTUH - JIeKcuyecKue WIH JUHSBUCMUYECKUE OHMON0UU.

['maBHOM XapaKTepUCTUKOW JMHIBUCTUYECKUX OHTOJOTUM SIBISIETCS TO, YTO OHH
npuBs3aHbl K 3HaYeHMsIM ("are bound to the semantics") sI3bIKOBBIX BBIPQXKEHUH (CJIOB, UMEHHBIX
rpynn U T.1.). JIMHTBUCTHYECKHWE OHTOJIOTMH OXBATHIBAIOT OONBIIMHCTBO CJOB S3bIKA H
OJTHOBPEMEHHO HMMEIOT OHTOJIOTMYECKYIO CTPYKTYPY, HMPOSBISIOUIYIOCS B OTHOIICHUSX MEXTY
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NOHATUAMH. [103TOMY JMHIBHCTHYECKHE OHTOJOTHH MOTYT PacCMaTpUBATHCSA KaK OCOOBIA BHJT
JIEKCUYIECKOH 0a3bl JAaHHBIX U 0COOBII THIT OHTOIOTHH.

JIMHIBUCTUYECKHE OHTOJIOTUH OTIMYAIOTCS OT (POPMAJIBHBIX OHTOJOTMHA IO CTENEHH
¢dbopmanuzauu. [loaTomy mnpeamonaraercsi, 4yTo pa3pabOTUYMKM TaKOro poja pecypcoB
pa3pabaThIBalOT HEPAPXUIO JIEKCUYECKHX 3HAUEHUI eCTECTBEHHOTO fA3bIKa, a /Ul Oojiee CTpOroro
ONUCAaHUSl 3HAHUH O MHpe HEOOXOAMMO COMOCTaBUTh TaKUE PECYpChbl C KaKUMHU-IHOO
(opMaTbHBIMU OHTOJIOTUSMHU.

Tak, comepkxaHueM OIHOTO M3 MPOEKTOB SBIISETCS YCTAHOBJIEHHE OTHOIIECHUN MEXKIY
WordNet u EuroWordNet, ¢ ogHo# cTtoponsl, 1 ¢popmansHoi oHTonorueir SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. [IpoekT cocTouT B TOM, YTOOBI YCTaHOBUTH COOTBETCTBHUE
Mexay cuacetamu WordNet ¥ OHATHSAMU OHTOJIOTHH, ITPU KOTOpOM Kax bl cuHceT WordNet
Tu00 HANpPSMYIO COIOCTAaBJSIETCS C TMOHSATHEM OHTOJIOTWH, JHOO SBISETCS TUIOHUMOM JJIst
HEKOTOPOTO MOHATHUS WU SK3EMILUIIPOM (3JIEMEHTOM) OHSATHSI OHTOJIOTHH.

VYyactauku apyroro npoekra - OntoWordNet - cuuTtaroT, 4TO HEJOCTaTOYHO MPOBECTH
¢dopmanbHyto ckielky pecypca Tuna WordNet u (opMaibHONW OHTOJOTMM: HeoOXoauma
3HAYUTeNbHAs PECTPYKTypH3alisi HCXOJHOTO JIEKCHYECKOro pecypca. AHaloruyHas padbora
npoBoauTcs U B npoekte Cyc.

Tpertuit myTh - mombITaThCS pa3paboTaTh €IUHBIM pecypc, B KOTOPOM ObUIH ObI
cOanaHcupoBaHbl 00€ YacTU: CHUCTeMa MOHATHH M CHCTeMa JIGKCHYECKMX 3HAa4eHUH, - 4TO
3aKJIIOYAeTCsl B Pa3yMHOM pas3felieHud ITHX EIUHMII B CO3/1aBA€MOM DPECypce U aKKypaTHOM
ONMCAaHUMU HUX B3auMoOcBs3ed. [lomplTka Takoro mnoaxoja peanu3yeTcs B OHTOJOTHSAX
MikroKosmos u OntoSem.

IlocTanoBka 3a1a4M K NpaKTH4YeCKoi padore 4

1. U3yunTh npeasiaraeMplil TEOPETUUECKUI MaTepHal.

2. ITocTpouTh BPEMEHHYIO U CETEBYIO IMArpaMMbl JUIsl BHIOPAHHOTO MTPOEKTA.

3. IlocTponTh quarpaMMmy pacupenesaeHuss y4aCTHUKOB IPYIIIBI 110 dTaram.

2. IlocTpouTh CEMAaHTHYECKYIO MOJENb MPEACTABICHUS MAAHHBIX, IPEICTaBUTh U
000CHOBATh PE3yJIbTAThl MOJEITUPOBAHHUS.

3. ITocTponTh OTUET, BKIIOYAIOIINN MOJIENb JaHHBIX M €€ onucaHue. IIpeacraBuTts oTdyer
IO MPaKTU4YEeCKON paboTe JIsl 3aIIUTHI.

BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOM IpeIMETHOM 00JIacThi0O M KiaccoM pa3padaThiBaeMOi
MH(POPMALIMOHHOM CHUCTEMBI TMOCTPOUTHh CEMAHTHUYECKYI0 MOJETb IPEJICTaBICHHUsS JaHHBIX,
npEaACTaBUTb U 000CHOBATH PE3YIBbTATEI MOJACINPOBAHNS.

Tabmuma 4.4 — UaquBuyaibHBIC 3a/1aHUS

Ne | [IpeametHas 061acTh Kiacc UC

1 Ckian MRP

2 [Ipon3BOACTBEHHOE IPEATIPUATHE ERP

3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTan B2B

7 CTpouTeNIbHOE IPEANPHUITHE NC yuera

8 Briciiee yueOHOe 3aBeicHHIE NC ynpasnenus
9 HudpactpykTypa npeanpusTHs CIIIP

10 | Annapartnas uHGPACTPYKTypa NPEANPUSTHS DKcnepTHasi cuctemMa
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Conepxanue oT4yeTa

[To BeIMoOnHEHHO#N paboTe cocTaBisgeTcss oT4eT. OTYET BBIMONHICTCS B AJICKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUETY MPOBOJUTCS 3aIIUTa MPAKTUYECKON pabOTHI.

OTdyer 1O NpPaKTHUECKOH paboTe MOIKEH COCTOSTh U3 CIENYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4acTh: KpaTKOE OMHUCaHUE LieJied npoekTa. BBoaHas yacTh oTuera JIOJKHA
BKJIFOYATh MYHKTBHI:  YCJOBHE 3aJadyd; TOPSJOK BBIOJTHEHHS; MPOTrpaMMHO-aNapaTHBIE
CpeICTBA, UCIIOJIb3yEeMbIe TP BBIMOJIHEHUU PAOOTHI.

- OCHOBHAsI YaCTh: OMMCAaHUE CEMAHTUYECKOW MO/IETU MPE/CTABIICHUS JaHHBIX

- 3aKJIIOUYEHHE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BaHHOW JIUTEPATYPHI.

3amuTa oT4eTa 1Mo MPAaKTHYECKOM paboTe 3aKIII0YaeTCs B MPEAbIBICHUH MPEIO0/1aBaTEII0
MOJTYYEHHBIX PE3yJIbTaTOB B BUJE (haiijia M JEMOHCTPAIIMU MOJYYECHHBIX HABBIKOB MPU OTBETAX
Ha BOIIPOCHI IPENOIaBATEIIS.

KoHTpo/ibHBIE BOIPOCHI

1. VnpasieHue Ka4ecTBOM MPOrPAMMHOTO HPOAYKTA.

2. Ilpouecc muanupoBanus co3nanus [10.

3. KoHTposIbHBIE OTMETKH 3TanoB padoT.

4. lnarpamMmbl IIPOLIECCOB U BPEMEHHBIE AUArPAMMBI.

5. BpeMeHHbIE U CeTeBbIE TUarpaMMBl.

6. Pactipenienienrie COTHUTENEH MO ATanam

7. Tunsl pUCKOB, KOTOPBIE MOT'YT OKa3aTh BIMSHUE HA JaHHBIN MPOEKT
8. Cxema mpoliecca yrpaBiIeHUs pUCKaMHU

9. Pe3ynbTaThl aHaJIN3a PUCKOB

I[IpakTuueckas padora 5. UndpacTpykrypa NnpoeKTHPOBAHUS HHHOBAIIMOHHBIX
HHKEHEPHBIX peleHni

Hear pabGorsl: M3yueHue crparernu MPOEKTHUPOBAHMSI MHHOBAIIMOHHBIX HMHXEHEPHBIX
pemienuit. [lomyueHre HaBBIKOB MO MPUMEHEHUIO HHPPACTPYKTYphI pa3paboTKy MPOEKTa.

[IpakTnueckass  pabora  HampaBjieHa  Ha  O3HAKOMJIEHME C  OCHOBHBIMU
MHGPACTPYKTYPHBIMU PEIICHUSMHU, TOTYYSHHE HABBIKOB MO MPUMEHEHHIO WHGPACTPYKTYPHBIX
pelIeHni Ipy MOCTPOSHNUN MOJIEIH MTPOEKTA..

TpeGoBaHus K pe3yibTaTaM BHITOIHEHHS MPAKTUYECKON pabOThI:

[TocTpouTth MOAENH IPOEKTA, BKIIOYAIOIIYIO:

- UH(PpaCTPYKTypHOE pelIeHHe HHKEHEPHOTO MPOEKTa;

- OIpeJieNIeHue COCTaBa MHPPACTPYKTYPHI MPOCKTUPOBAHMS UHKEHEPHOTO PEILICHHS,;

- pa3paboTKy cTpaTeriu BHEAPEHUsT HHOPACTPYKTYPHBIX PELICHUM.

OcHoBBI TEOPUH

Penakropsl oHTOJIOT M

[Ipu co3manuu OHTONOTHIA (KaK W TPH MPOCKTHPOBAHUH TPOTPAMMHOIO OOCCIICUCHUS
WIM HaMMCaHWUU BJIEKTPOHHOIO JIOKyMEHTa) IeJecoo0pa3HO TMOIb30BAThCS MOAXOSIIIMHU
WHCTpYMEHTaMHu. byneMm Ha3bIBaTh HMHCTPYMEHTAJIbHBIE NpPOSPAMMHbIE CPeOCmea, CO3JIaHHbIC
CHEIMANbHO JI1 TPOCKTHUPOBAHUS, PEAAKTHPOBAHHUS U aHalu3a OHTOJOTUH, pEeIaKTOpaMH
OHTOJIOTUH.

OcHoBHast ¢yukyus AHOO0TO pelakTopa OHTOJOTHIl COCTOUT B MOMJEPXKKE Mpoliecca
Gopmanuzayuu 3Hanuli M NPEACTABICHUN OHTOJIOTHH KaK cneyuguxayuu (TOYHOTO U TOITHOTO
OTIMICAHMS).

B 60onpmmHCTBE CBOEM COBPEMEHHBIE PEIAKTOPHI OHTOJIOTUN MPEOCTABIISIIOT CpeAcTBa "
koouposanus " (B cMbicie "omucanus'") popMaabHOM MOJIETH B TOM HJIM HHOM Buje. HekoTophie
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JAlT JOIOJIHUTENIBHBIE BO3MOXKHOCTH IO aHAJIW3y OHTOJIOTMM, WCIIONb3YIOT MEXAaHU3M
JIOTUYECKOT0 BBIBOJIA.

B 10l wactm Oynyr omucanbl Haubosiee OOILIMEe XapaKTEPUCTUKU DPEJAKTOPOB U
MIPOBEJICH MX CPaBHUTEIBHBIN arauz. [logpoOdHO paccmaTpuBaercs pegaktop Protege.

[Monnep:xuBaeMble peJaKTOPOM (GOpMaIH3MBbl U (pOpMaThl IPEACTABICHUS

[lon ghopmanuzmom nonumaercs TeopeTndeckuil O6asuc, Jexamuidi B OCHOBE criocoda
NPEJCTAaBICHUS] OHTOJIOTHUECKUX 3HaHUM. [IpuMepamu ¢GopmMamu3MOB MOTYT CIIY>KUTh JIOTHKA
npeaukatoB (First Order Logic - FOL), oeckpunmuenas noeuka, gpetimosvie mooeau (Frames),
KOHIIeNITyalnbHble rpadpl U T.1. DopManus3M, UCHONB3YEMBIH PElaKTOPOM, MOXKET HE TOJBKO
CYLIECTBEHHO BIUSATh Ha BHYTPEHHHME CTPYKTYpbl MHaHHBIX, HO M ONpPENeNsITh Qopmar
NIPEJICTaBJICHUS WM JIaXKe MOJIb30BaTEIbCKUI HHTEepdeEiic.

@opmam TIpe/ICTaBICHHUS OHTOJIOTMM 3aJaeT BUJA XpaHEHHs U CIOco0 mepenadyu
oHTOJOrMYecKkuX onucanuil. Ilog ¢opmaramMu moapazyMeBalOTCA S3BIKA IPEJICTABICHUS
ouronoruii: RDF, OWL, KIF, SCL.

Taxum o6pazom, HeKoTOpas hopMmalibHas MOJIeNb TpeacTanisercs B popmanuzme FOL u
MOJKET OBbITh BhIpakeHa cpenctBamu sizbika KIF.

PenakTopbl OHTONIOTHIT OOBIYHO MOAICPKHUBAIOT PAOOTY C HECKOIBKUMH (hopMaTu3MaMu
1 GopmaTamMu IpeaCTaBICHUS, HO YaCTO TOJIBKO OJUH (opManu3M sBisercs "poaHsiM" (native)
JUI JAaHHOTO PEaKTOopa.

@OYHKIMOHAIBHOCTh PeJaKTOpa OHTOJIOTUN

BaxxHolt XapakTepuCTUKON siBIsieTcs (YHKIHMOHAJIBHOCTh PENAaKTOpa, T.€. MHOXECTBO
CIICHApUEB €ro UCTOJIb30BaHUS.

bazoBerif Habop ¢yHKIMI 00ecTieunBaeT:

paboTty ¢ oOTHUM HUJTK OOJIee TPOSKTaAMMU:

COXpaHEeHHE MPOEKTa B HYKHOM ¢opmanu3me u popmare (3KCIopr);

OTKPBITHE NPOEKTA;

UMIIOPT U3 BHEIIHETO opmara;

peAaKTHpOBaHUE METAJaHHBIX NPOEKTa (B MIMPOKOM CMBICIE: OT HAcCTpolku (opm
pPEAAKTUPOBAHUS U NIPEACTABIEHUS JaHHBIX 0 NOIIEPKKHA BEPCHUM NTPOEKTA);

penaktupoBanue oHTojormu. Habop BO3MOXHBIX JACHUCTBUN OOBIYHO BKIIIOYAET
CO3/IaHUE, PEaKTUPOBAHNE, YAAJIECHUE NOHATUMN, OTHOIIEHUHN, aKCHOM U IPOYMX CTPYKTYPHBIX
3JIEMEHTOB OHTOJIOTUH, PEJAKTUPOBAHNE TAKCOHOMUH.

K nononHuTENBHBIM BO3MOXKHOCTSM PEJAKTOPOB OTHOCAT MOJAEPKKY S3bIKA 3alPOCOB
(m7s MOMCKa HETPUBHANIBHBIX YTBEPIKACHUHN), aHAINU3 LIEIOCTHOCTH, UCIIOJIb30BAHUE MEXaHU3Ma
JIOTUYECKOTO BBIBOAA, MOAJEPKKY MHOTOMNOJIb30BATENBCKOIO PEKUMA, NOIIEPKKY YIATIECHHOTO
noctyna yepe3 UHTepHeT.

CrokHble HHCTPYMEHTAJIBHBIE CPE/ICTBA

OTu cpeAcTBa HYXXHBI JUIS TOro, 4YTOObI HE TOJBKO BBOAWTH U PEAAKTHPOBATH
OHTOJIOTHYECKYI0 MH(OpMAIMIO, HO ¥ aHAIM3UPOBAThH €€, BBHINOJHSS TUIUYHBIC ONepaluy Hajl
OHTOJIOTUSIMU, HALIPUMED:

evipagnueanue (alignment) OHTOJOTMH - YCTaHOBKAa Pa3IMYHOIO BHAA COOTBETCTBHIM
MEXy ABYMSI OHTOJIOTHSIMU JUIS TOTO, YTOOBI OHM MOTJIM HCIOJb30BaTh MHGOPMAIUIO IPYT
Apyra,

omoopascenue (mapping) OJHONW OHTOJOTHUHU HA JPYTYIO - HAXOXKJICHHE CEMAHTHUYECKUX
CBsI3el MEX/1y MOI00HBIMU AJIEMEHTAMH Pa3HbIX OHTOJIOTUH;

00veounenue (merging) OHTOJOTHM - oOmepamus, KOTOpas IO JIBYM OHTOJIOTHSIM
TeHEPUPYET TPEThI0, 00BETUHSIIONLYI0O MH()OPMAIIHIO U3 MEPBBIX JABYX.

OCHOBHBIE PETAKTOPBI OHTOJIOTHI

Ontolingua

Kpome coOcTBEHHO pejakTopa OHTOJIOTHM, 3Ta CUCTEMA COACPIKUT:

ceTeBoil komnoneHT Webster, mpeHa3HAYCHHBIH I OTIpeIeeHUs] KOHLIENITOB;
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cepBep, obecneuuBaromuii AocTyn K oHrtosorusiM Ontolingua mo mpotokony OKBC
(Open Knowledge Base Connectivity);

Chimaera - uHCTpyMeHTapuil JJi aHAIHU3a U OOBEIMHEHUS OHTOJIOTHIA.

Protege

310 cBOOOAHO pacmpocTpaHsieMas Java-porpamma, rmpeaHasHauYeHHas Uil MOCTPOCHUS
(co3manusi, pelakKTUPOBAHMUSI W MPOCMOTPA) OHTOJOTHUH TOW WM WHOM TPHUKIATHOW OO0JIaCTH.
Ona BKJIIOYAET PEAAKTOP OHTOJIOTHMM, TO3BOJISIOLIUI TPOEKTUPOBATh OHTOJIOTMH, pa3BOpadnBas
HEepapXUUECKyl0 CTPYKTYpY aOCTpakTHBIX M KOHKPETHBIX KjaccoB M cioTroB. Ha ocHoBe
copMHupoBaHHOW OHTOJIOTUHU Protege mo3BosisieT reHepupoBaTh (HOPMBI MOTyUEHHS 3HAHUN JUIS
BBEJICHUS K3EMIUISIPOB KJIACCOB U MOJIKJIACCOB.

JlaHHBIE MHCTPYMEHT TMOAJEPKUBAET MCNONb30BaHuE s3blka OWL W 103BOJISIET
renepupoBate HTML-nokymeHTsl, oTOOpaxatouiye CTpyKTypy OHTojdoruil. Ilockoiabky oH
UCTIONB3YET PpeMOBYIO Modens npedcmasnenus 3uanuii OKBC, 3T0 MO3BOMNsSET aanTHPOBAThH
€ro W IS PeIaKTHUPOBAaHMS MOJENel MPeAMETHBIX 0o0siacTel, mpeacTaBieHHbpIx He B OWL, a B
apyrux ¢opmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u T1.11.). [logpoGHee 00
3TOM pellakTope OyJeT paccKa3aHo Jajiee B 3TOH JEeKUIUH.

DOE

DOE (Differential Ontology Editor) - mpocToit pemakTop, KOTOPBIH IO3BOJISET
MOJIb30BATENIO CO3/laBaTh OHTOoJOrHM. [Ipouecc crnenupuKany OHTOJIOTMH COCTOUT U3 TPEX
3TaroB.

Ha nepBoMm »Tane monb30Baresib CTPOUT TAKCOHOMHUIO MOHATUM U OTHOILIECHUW, SIBHBIM
o0pa3oM ouepurBasl MO3ULMIO0 KAXKIOTO AJIEMEHTa (TIOHSATHE) B UEpPApXHUU. 3aT€M IOJIb30BaTENb
yKa3bIBaeT, B YeM Creuu(uKa MOHATUS OTHOCHTENBHO ero "poautens', U B YeM 3TO MOHATHE
MoA00HO MJIM OTJIMYHO OT ero "OpatheB". [loap30BaTens MOXKET TaKkKe MPUOABUTH CHHOHUMBI U
SHIUKJIONEANYECKOE ONPENETICHNE Ha HECKOJIBKUX SA3bIKAX NIl BCEX MOHATHH.

Ha BTOpoM »sTame jaBe TakCOHOMHHM pacCMaTpPUBAIOTCS C pa3HbIX TOYEK 3pEHUS.
[Tonb30BaTenh MOXKET paACHIMPUTh UX HOBBIMH OOBEKTaMH WU JOOABUTH OTPAHUYCHHUS HA
00acT OTHOIICHUH.

Ha tperbeM 3Tamne OHTONIOTHS MOXKET OBITh NEepeBeIecHa Ha SI3bIK MTPEICTABICHHUS 3HAHUI.

OntoEdit

OntoEdit - MHCTpyMeHTaJlbHOE CpEACTBO, OOECIEUMBAIOLIEE MPOCMOTP, MPOBEPKY H
Moaudukanuio oHTojoruu. OHO TOMIEPKUBACT S3BIKM TpenctaBieHus oHrtonoruun OIL u
RDFS, a taxxe BHyTpeHHMH s13bIK npeacTasiaenus 3Hanuii OXML, ocHoBanHsblil Ha XML. Kak n
Protege, »T0 aBTOHOMHOE Java-mpwioOkKeHHWE, HO €ro KOABl 3aKpbIThl. CBOOOIHO
pacnpoctpansiemast Bepcus OntoEdit Free orpannuena 50 xonnentamu, 50 oTHomenusmu u 50
AK3EMILISIPaMH.

OilEd

Oi1lEd - aBTOHOMHBIN TpaduuecKuil peaakTop OHTOJOTHM, pa3paOOTaHHBIN B pamMKax
npoekta On-To-Knowledge. OH cB0OOAHO pacmpocTpaHseTcs MO OOMEAOCTYITHON JTHIICH3UH
GPL. MacTpyMeHT ucnonb3yeT ais npenacraBienus ontonoruit s3pik OIL. B OilEd orcyterByet
MOJEPKKA IK3EMIUIIPOB KJIACCOB.

WebOnto

WebOnto npencrasnsieT coboil Java-ammuier u pazpaOoTaH A MPOCMOTpPa, CO3/IaHUS U
penaKkTUpPOBaHUs OHTOJOTHH. JIJIsi MOIEIMpOBAaHMS OHTOJIOTMM OH HCHojib3yeT s3blk OCML
(Operational Conceptual Modeling Language). Ilonb30Barenh MOXET CO3/1aBaTh pa3IHuYHBIC
CTPYKTYpPBI, B TOM YHCJI€ KJIACChl CO MHOXKECTBEHHBIM HacjenoBaHueM. HCTpyMEHT umeeT psij
MOJIE3HBIX OCOOCHHOCTEH: MPOCMOTP OTHOILICHHH, KJIAacCOB M MpaBWJ, BO3MOXHA COBMECTHast
paboTa HaJl OHTOJIOTHEH HECKOJIBKHX IMOJIh30BaTEICH.

ODE, WebODE

ODE (Ontological Design Environment) B3auMOICHCTBYET C TIOJH30BATEISIMUA Ha
KOHIIETITYaJbHOM YpOBHE, oOecreunBaeT MX HAOOpoM TaOuIl AJs 3armoyiHeHHs (KOHLIENTOB,
aTpuOyTOB, OTHOILIEHUI) U aBTOMAaTUYECKU reHepupyeT koJ Ha sizbikax LOOM, Ontolingua u F-
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Logic. JlaHHBI MHCTPYMEHT TMOJIy4MJI CBO€ pa3BUTHE B penakTope oHrtojoruit WebODE,
KOTOpBIN HHTErpupyeT Bee cepBuckl ODE B eMHYI0 apXHUTEKTYypy, COXpaHssl CBOM OHTOJIOTHH B
pensiquonHou b/I.

IlocTanoBka 3a1a4M K NPaAKTH4YeCKOH padoTe 5

1. U3yunTh npeasiaraeMplil TEOPETUUECKUI MaTepHUal.
2. IlocTpouTth MOJIENIb HUHPPACTPYKTYPHI IPOEKTA.
3. PazpaGotate MHOQPACTPYKTYpHOE pELIEHHE JUId  OpraHu3aluud  Ipolecca

MMPOCKTUPOBAHMUA.

4. OnucaTh CTpaTeruo BHEAPEHUsI HHPPACTPYKTYPHBIX PelICHUH.
5. THoctpouth OTYET, BKIIOYAIOMIMN OMHUCAHHE HWH(PPACTPYKTYPHBIX pEIICHUNA MU
000CHOBaHUE 3THUX petieHu. [IpencTaBuTh OTYET 1O MpaKTUYECKOM paboTe IS 3alUThI.

BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cooTBercTBHM ¢ yKa3aHHOW TpEIMETHOW OO0JAcThI0O M KJIAacCOM pa3pabaTbiBaeMOu
WH(GOPMAIIMOHHONH CHUCTEMBI ONpEACNUTh WHPPACTPYKTYpPY [UIsI OpraHu3alliu  Ipolecca
MPOCKTUPOBAHUS CHUCTEMBI, a TaKKe pa3padoTaTh MHPPACTPYKTYPHOE PEIICHHUE ISl CUCTEMBI.

O6ocHOBaTh BEIOOP TEXHOJIOTMHA MPOSKTUPOBAHUSI.

Ta6ymma 5.6 — IHauBuIyaIbHBIC 33 IaHUS

Ne ITpeameTHast 06aCcTh Kitacc UC

1 Cxutag MRP

2 [Tpon3BOACTBEHHOE MPEATPUITHE ERP

3 ToproBoe npeanpusiTre CRM

4 ToproBoe npeanpusTie SCM

5 ToproBoe npennpusiTue B2C

6 ITopran B2B

7 CTpoutesibHOE NPEeANPUSITHE NC yuera

8 Bricuiee yueOHOE 3aBeieHUE NC ynpasnenus
9 HudpacTpykTypa npeAanpusTUs CIIIIP

10 | AnnapartHas ”HGPACTPYKTypa NPEANPUSTHS DKkcnepTHas cucrema

Conepxanue oT4yeTa

[To BeIMoOMHEHHON paboTe cocTaBisgeTcss oT4eT. OTYET BBIMONHICTCS B AJIEKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUETY MPOBOJUTCS 3aIIUTA MPAKTUYECKON pabOTHI.
OTdyer NO NpPaKTHUECKOH paboTe MOIKEH COCTOSTh U3 CIENYIOMIMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHAA 4YaCTb: KpPATKOC OIMMCAHUC ueﬂeﬁ IMPOCKTA. BBOI[Ha}I JaCcTb OTUYCTA JOJIXKHA
BKJIFOYATb ITYHKTBI: YCIOBHUE 3aaa4dd, TOPAAOK BBIIMOJIHCHUA, IIPOrpaMMHO-aIapaTHBIC

CpcaAcTBa, UCIOJB3YCMBIC IIPU BBINTOJIHCHUHN pa6OTLI.

- OCHOBHasl 4YacTh (omucanue paboThl).
- 3aKJIOYeHUE (BBIBOJIBI);
- CITUCOK WCTIOJIh30BAHHOW JIUTEPATYPHI.

3aH_[I/ITa OoT4cCTa 110 HpaKTquCKOﬁ pa60Te 3aKIIIO9aCTCA B IPCABABICHUU ITPCTIOAABATCIIIO
IMMOJIYUYCHHBIX PE3YJIbTATOB B BUIC (1)3171.]'[3 1 JEMOHCTpAIUHN MOJYYCHHBIX HABBIKOB IIPHU OTBETaX

Ha BOIIPOCHI ITPCIIoaaBaTeClIA.

KoHnTpo/ibHBIE BOIPOCHI

1. VnpagrieHue puckamu pu MPOSKTUPOBAHUN MTPOTPAMMHOTO MTPOIYKTA.

2. Ilpouecc ynpaBieHHUs pUCKaMHu.
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3. KoHTpOJIbHBIE OTMETKH 3TAIoB padoT.

4. JlnarpaMmel POLECCOB U BPEMEHHBIE TAarPAMMBI.

5. BpeMeHHBIE U CETEBBIE JUArPaAMMBI.

6. PactipenienieHne UCOHUTEIIEH O 3Tanam

7. Tumbl pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HA JaHHBIM MPOEKT
8. Cxema mporecca ynpaBlIeHHs pUCKAMHU

9. Pe3ynbTarhl aHaNM3a PUCKOB

IIpakTHyeckas padora 6. UHcTpyMeHTa/IbHOE 00ecnieueHUe OHTOJIOTNYeCKOTo
MO/eTUPOBAHUS HH(POPMALIMOHHBIX CHCTEM

Hear pabGorepl: M3yueHne WHCTPYMEHTAIBLHOTO OOECIEUEHUs OHTOJOTUYECKOTO
MOJICTTUPOBaHUST MHPOPMAIMOHHBIX cucTeM. [lonmydeHre HaBBIKOB MO MPUMEHEHHUIO JTaHHBIX
METOOJIOTUN B MPOEKTUPOBAHUN WHHOBAIIMOHHOTO TTPOIYKTA.

[Ipaktuueckass paboTa HampaBlIeHa Ha O3HAKOMJICHHE C HWHCTPYMEHTaJIbHBIM
o0ecreueHneM OHTOJIOTHYECKOTO MOJCTUPOBaHUS WH(OOPMAIIMOHHBIX CHCTEM, IOJIyYCHHE
HAaBBIKOB 110 TPUMEHEHUIO UHCTPYMEHTOB OHTOJIOTUYECKOTO MOACIIUPOBAHUS.

TpeGoBanust K pe3yJIbTaTaM BBIMOJTHEHUS TPAKTUIECKON PabOTHI:

[TocTpouTh OHTOJIOTHYECKYIO MOJETH CUCTEMBI, 000CHOBATh BHIOOP HMHCTPYMEHTAIBHOTO
o0ecrieueHnst OHTOJIOTHYECKOTO MOJICTUPOBAHUS MHHOBAIIMOHHOTO TIPOYKTA.

IlocTanoBka 3a1a4M K NPaKTH4YeCKOi padoTe 6

1. U3yunTh npeasiaraeMplil TEOPETUUECKUI MaTepHUal.

2. Pa3zpaboTaTh OHTOJIOTUYECKYIO MOJIENIb CUCTEMBI.

3. OGocHOBaTh  BBIOOD WHCTPYMEHTAJILHOTO  00ECTIEUCHUS  OHTOJOTHYECKOTO
MOJIETMPOBAHUS THHOBALIMOHHOIO MTPOIYKTa

4. Onucarb HWHCTPyMEHTaJbHOE OO€CleYeHHe OHTOJIOTUYECKOT0 MOAETUPOBAHUS
CUCTEMBI

5. loctpouts oTuéT. [IpeacTaBUTh OTUET MO MPAKTUYECKOM paboTe AJIs 3alIUTHI.

BapuaHThl HHIMBUAYAJIbHBIX 3aIaHUI

B cooTBercTBHM ¢ yKa3aHHOW TpPEAMETHOW OO0JAcCThIO M KJIAacCOM pa3pabaTbiBaeMoOu
CUCTeMBI  pa3paboTaTh  OHTOJOTHMYECKYI0  MOJENbh  CHUCTeMBI, O0O0OOCHOBAaTh  BBHIOOD
HHCTPYMCHTAJIBHOT'O oOecrieueHust OHTOJIOTHYECKOT'O MOACIIUPOBAHUA WMHHOBAIITMOHHOI'O
MPOJIyKTa.

Tabymma 6.6 — IHauBHIyaJIbHBIC 33 IaHUS

Ne ITpeameTHast 06aCcTh Kitacc UC

1 Cxutag MRP

2 [Tpon3BOACTBEHHOE MPEATPUITHE ERP

3 ToproBoe npeanpusiTre CRM

4 Toprosoe npeanpusiTie SCM

5 ToproBoe npennpusiTue B2C

6 ITopran B2B

7 CTpoutesibHOE NPEeANPUSITHE NC yuera

8 Bricuiee yueOHOe 3aBeieHUE NC ynpasnenus
9 HudpacTpykTypa npeanpusTUs CIIIIP

10 | AnnapartHas ”HGPACTPYKTypa NPEANPUSTHS DKkcnepTHas cucrema

Conepxanue oT4yeTa

[To BeIMoOnMHEHHO#N paboTe cocTaBisgeTcss oT4eT. OTYET BBIMONHICTCS B AJICKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUETY MPOBOJUTCS 3aIIUTa MPAKTUYECKON paOOTHI.
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OTueT MO NpPaKTUYECKOH pabdoTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAs 4acTh: KpaTKOE OINHMCaHHWe Iesied mpoekta. BBojmHas yacTh oTdera JOJKHA
BKJIIOUATh IIYHKTBI:  YCJIOBHE€ 3aJaud; MOPSAJOK BBIIIOJHEHUS; IPOrpaMMHO-aIIapaTHbIE
CpEICTBAa, UCIIOJIb3yEeMbIe MPU BBIMOJIHEHUU PAOOTHI.

- OCHOBHas 4acTh (omucaHue paboThl): OMHMCAHHE OHTOJIOTMYECKOH MOJICNU CHUCTEMBI,
000CHOBaHUE BBIOOpPAa HHCTPYMEHTAIBHOIO OOECHEYEHUs] OHTOJIOTMYECKOTO MOJEIMPOBAHUS
MHHOBAIMOHHOTO MPOJIYKTa.

- 3aKJII04YEHKE (BBIBOJIBI);

- CIIUCOK UCIOJIb30BaHHON JIUTEPATYPBHI.

3amyra oT4eTa Mo MPAKTUYECKON padoTe 3aKIH0YAeTCs B IPEIbSIBICHUH PENOAABATEIIO
MOJIyYEHHBIX PE3yJIbTaTOB B BUAE (hailyia M JEMOHCTpAIMK MOJYYCHHBIX HaBBIKOB MPHU OTBETAX
Ha BOIIPOCHI NMPENOAABATEIS.

IIpakTnyeckas padora 7. Texnosorun RDF u OWL

Hean padorel: U3ydyenune texnonoruit RDF u OWL.
[IpakTuyeckas paboTa HampaBjieHa Ha O3HakomiieHHe ¢ TexHojorusiMu RDF u OWL,

MOJTyYeHUE HABBIKOB 10 puMeHeHuto TexHosoruii RDF u OWL nipu pa3paboTke mpoekTa.
TpeGoBaHus K pe3ynbTaTaM BHITIOJHEHHS MPAKTUIECKON pabOTHI:

[TocTpoUTE  OHTOJIOTMYECKYH)  MOZEIb
uHcTpyMeHTapuil TexHosoruiit RDF u OWL.

IlocTanoBKa 3a1a4u K IPaKTHYECKOi padoTe 7

1. M3yunTh npennaraeMblii TEOpETUUECKUI MaTepHrall.

2. Onucate Texgonorud RDF u OWL.

3. HOCTpOI/ITB OHTOJIOTHUYCCKYHO MOACIIb

nHcTpyMeHTapuid TexHosiorniit RDF u OWL

MpEaACTaBICHUA JaHHBbIX, HCIIOJIB3YyA

MNpCACTaBJICHUA JaHHbIX, HCIIOJIb3YA

4, HOCTpOI/ITB OT‘-IéT, BKIIIOYAIOIIUN MOMEIb MNpEaACTaBJIICHUA HOAaHHBIX. HpeIICTaBI/ITL

OTYET IO MPAKTUYECKON paboTe /s 3aIUThI.

BapuaHThl HHIMBUAYAJIbHBIX 32IaHUI

B cootBercTBUM € yKa3aHHOM MpeIMETHOM 00JIacThi0 M KiaccoM pa3padaThiBaeMOM

HH(i)OpMaHHOHHOﬁ CUCTCMbI MIOCTPOUTHL MOJCIIb

nHcTpyMeHTapuid texHosornii RDF u OWL.

Tabmuia 7.6 — UnauBuyaibHBIC 3a/1aHUS

MNPpCACTAaBJIICHUA  JAaHHBIX, HCIIOJIb3Yys

Ne | [IpeametHas 061acTh Kiacc UC

1 Ckian MRP

2 [Ipon3BOACTBEHHOE IPEATIPUATHE ERP

3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusaTue B2C

6 ITopTtan B2B

7 CTpouTeNIbHOE IPEANPHUITHE NC yuera

8 Briciiee yueOHOe 3aBeicHIE NC ynpasnenus
9 HudpactpykTypa npeanpusTHs CIIIP

10 | AnnapartHas uHGPACTPYKTypa NPEANPUSTHS DKcnepTHasi cuctemMa

ConepxaHue oT4yeTa

[lo BbImONHEHHON paboTe cocraBisgercs oT4eT. OTYET BBIMOIHACTCA B DJICKTPOHHOM
Buje. [1o BeIMONMHEHHOMY OTUETY MPOBOIMUTCS 3aIMTa MPAKTUYECKON pabOTHI.
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OTueT MO NpPaKTUYECKOH pabdoTe MOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYJIbHBINA JTUCT;

- BBOJHAsI YacTh: KpaTKOE OMHCaHHWE IIeJied MpoekTa. BBoMHAs YacTh OTYETa JIOJDKHA
BKJIIOYATh TYHKTBI:  YCJIOBHE 3aJ]aud; TMOPSAIOK BBIMIOJHEHUS; MPOrpaMMHO-aIMapaTHbIC
Cpe/CTBa, HCIOB3yEeMbIE ITPH BHITIOJTHEHUH PaOOTHI.

- OCHOBHasl 4acTh (omucaHue paboThl).

- 3aKJII04YEHUE (BBIBOJIBI);

- CIIUCOK HCIOJIb30BAHHOM JIUTEPATYPHI.

3ammTa oT4eTa Mo MPaKTUIECKOH padoTe 3aKITF0YASTCS B MPEIBSIBICHUH TPETIOAABATEIIO
MOJTyYEeHHBIX PE3YyJbTaTOB B BHJE (ailia U AEMOHCTPAllMK MOJyUYEeHHBIX HABBIKOB MPH OTBETAX
Ha BOMPOCHI MPETIOAaBATEIS.

IIpakTnyeckas padora 8. [IpuMeHeHne OHTOJIOTHYECKUX MO/IeJIel HHHOBAIIMOHHBIX
NMpPOAYKTOB

Heas pabdorsl: l3ydeHuwe crpaTeruii NPUMEHEHHMS] OHTOJOTHYECKHX  MOJeneit
MNHHOBAIITMOHHBIX HpO}IYKTOB.

[Ipaktuueckass paboTa  HampaBieHa Ha  W3Y4YCHHE  CTpaTeruii  NPUMEHCHHS
OHTOJIOTUYCCKHUX MO)IeJIefI MHHOBAIIMOHHBIX HpO)IYKTOB 158 nonyquHe HaBBIKOB ITO HpI/IMeHeHI/IIO
M3YYECHHBIX KEHCOB MpH pa3pabOTKe MHIWBUIYAILHOTO MPOCKTA.

TpeGoBaHus K pe3yibTaTaM BHINIOJIHEHHS MPAKTUYECKONH paboThI:

[MocTpouth Monens MPOEKTa, HUCHONB3YyS HHPOPMAIMIO O TMPAKTUKE MPUMEHEHUS
OHTOJIOTHYECKUX MOJIEIICH:

IlocTanoBka 3a1a4M K NpaKTH4YeCKoi padorte 8

1. U3yunTh npeasiaraeMplil TEOPETUUECKUI MaTepHal.

2. Onucath MOJENb MPOEKTa, HUCMONb3YsS HH(POPMAIMIO O MpakTHKE MPUMEHEHHS
OHTOJIOTUYECKHUX MOJEIIEH.

3. IlocTpouTh OTUYET, BKIIOYAIOIIMNM ONMCAHUE CTPATETHi MPUMEHEHUS OHTOJIOIMYECKHUX
MojieJiell MHHOBAllMOHHBIX MpOAyKTOB. [IpeacTtaBuTh OTYET MO MpakTHUECKOM pabdoTe is
3AILUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUM

B cooTBeTcTBHM € yKa3aHHOHM NpeIMETHON OOJIaCThI0 M KJIACCOM pa3padaTbiBacMOii
MH(OPMALIMOHHON CHCTEMBI ITOCTPOUTH MOJIENh MPOEKTA, UCTIOIb3YsI HHPOPMAIIHIO O MPAKTHUKE
IIPUMEHEHUS] OHTOJIOTMYECKUX MOJEIECH.

Ta6ymma 5.6 — IHauBuIyaIbHBIC 33 IaHUS

Ne ITpeameTHast 06aCcTh Kitacc UC

1 Ckiang MRP

2 [Tpon3BOACTBEHHOE MPEATPUITHE ERP

3 ToproBoe npeanpusiTre CRM

4 Toprosoe npeanpusiTie SCM

5 ToproBoe npennpusiTue B2C

6 ITopran B2B

7 CTpoutesibHOE TPEeANPUSITHE NC yuera

8 Bricuiee yueOHOE 3aBeieHUE NC ynpasnenus
9 HudpacTpykTypa npeAanpusTUs CIIIIP

10 | AnnapartHas ”HGPACTPYKTypa NPEeANPUSTHS DKkcnepTHas cucrema
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Conepxanue oT4yeTa

[To BeIMoOnHEHHO#N paboTe cocTaBisgeTcss oT4eT. OTYET BBIMONHICTCS B AJICKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUETY MPOBOJUTCS 3aIIUTa MPAKTUYECKON pabOTHI.

OTdyer 1O NpPaKTHUECKOH paboTe MOIKEH COCTOSTh U3 CIENYIOIIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4acTh: KpaTKOE OMHUCaHUE LieJied npoekTa. BBoaHas yacTh oTuera JIOJKHA
BKJIFOYATh MYHKTBHI:  YCJOBHE 3aJadyd; TOPSJOK BBIOJTHEHHS; MPOTrpaMMHO-aNapaTHBIE
CpeICTBA, UCIIOJIb3yEeMbIe TP BBIMOJIHEHUU PAOOTHI.

- OCHOBHas 4acTh (omucaHue padoThI):.

- 3aKJIIOUYEHHE (BBIBOJIBI);

- CIIMCOK MCIOJIb30BaHHOW JIUTEPATYPHI.

3amuTa oT4eTa 1Mo MPAaKTHYECKOM paboTe 3aKIII0YaeTCs B MPEAbIBICHUH MPEIO0/1aBaTEII0
MOJTYYEHHBIX PE3yJIbTaTOB B BUJE (haiijia M JEMOHCTPAIIMU MOJYYECHHBIX HABBIKOB MPU OTBETAX
Ha BOIIPOCHI IPENOIaBATEIIS.

5. YYAEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCLMIIINHBI

5.1. IlepeyeHb OCHOBHOI U ONOJHHUTEJIbHOM JTUTEPATYPHI, HEOOXOAUMOI IS
OCBOCHUSA JUCHUIIIMHBI

5.1.1. Ilepe4yeHb OCHOBHO¥ JINTEPATYPbI

bapeimieBa A.B., banaua K.B., T'onos P.C., Ilepenepsiee .M. UnnoBanmm: YdeOHOe
nocobue / [lox obmi. pen. a.3.H., mpod. A.B. Bapeimeoit. — 2-¢ uzn. — M.: U3narenbcko-
ToproBas kopriopanus «/lamkos u K », 2018.

5.1.2. Ilepe4eHb JONOTHUTEIBHOM JIUTEPATYPbI
WunoBanmonHbli MeHekMeHT : kypc nekuui / FO.H. Kynakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.@eneparu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

5.2. IlepeyeHb y4eOHO-METOAUYECKOTO 00ecTiedeHHsI CAMOCTOSITE/IbHOI PadoThI
00y4YaOIIHUXCS M0 TUCHUIJIMHE

1. Metoandeckue yKa3aHHs 1O BBIMOJTHCHHUIO MPAKTUYECKUX PadOT MO JAWCIUIUIMHE
«HX)eHepHbIE KEUCHI: OT IPAKTUUYECKUX 3a7a4 K MHHOBALMOHHBIM PELIECHUSIMY.

2. Meroanueckne peKOMEHAAUUU ISl CTYAEHTOB IO OPTraHU3aIlMU CaMOCTOSITEIbHOM
pabotel mo nucruruiiHe «VHXeHepHbIe KEWCBhI: OT MPAaKTUYECKUX 3aJa4 K HHHOBAIMOHHBIM
PELICHUSIMY.

5.3. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOM CeTH
I/IHTepHeT, HCOﬁXO}Il/IMbIX OJIA OCBOCHUSA JUCHUITJIUMHDBI

HNurepHer-pecypcesbi:
1. https://www.tks.ru/ - poccuiickuii TaMOKEeHHbIN HHPOPMAIIMOHHBIN MOpTal.
2. http://www.ved.gov.ru/ - mopran BHEUTHEOKOHOMUYECKON HHPOPMAITUH.
JJIeKTPOHHBIE OMOJINOTeYHbIE CUCTEMbI:
3. http://biblioclub.ru/ - YauBepcurerckas 6udbmmnoreka ONLINE.
4. http://www.iprbookshop.ru/ - DnekTponHas OubIHOTEYHAsI CUCTEMA.
5. https://elibrary.ru — Hay4Has 37eKTpoHHas OUOIMOTEKA
IIpodeccnonaiibHbie 0a3b1 JAHHBIX
6. http://www.customs.ru — opunuanbHbii calT degepaibHON TaMOKEHHON CiTyX0b1 PD
7. http://economy.gov.ru - odunuanbHEIA calT MUHHCTEPCTBA SKOHOMHUYECKOTO
pa3BUTHAL.
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YYPEXIAEHUE BBICILIET'O ObPA3OBAHUA
«CEBEPO-KABKA3CKWI ®EJIEPAJIBHbIN YHUBEPCUTET»
[Tsaturopckuii nacTUTYT (Prmmnan) CKOY

MeToauueckue yKazaHus
JUTsl 0OYYaIOIMIKUXCS 10 OPTaHU3alMK M TIPOBEJICHUIO CAMOCTOSTEIIBHON pabOThI
o pucauiuinae K MH)KEHEPHBIE KEVCHI: OT IPAKTUYECKHUX 3AJIAY K
NMHHOBAIIMOHHBIM PEINEHUAM))
1Sl cTyIeHTOB HanpasiaeHus noarotosku 10.03.01 Undgopmaunonnast
0€e3011acHOCTh
HaIpaBJICHHOCTH (Mpoduiib) be3onacHoOCTh KOMIIBIOTEPHBIX CUCTEM

IsaTuropck, 2024
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1. O01mue moJ10KeHus

CamocrosarenbHass pabora — TUIaHMpyeMass yueOHas, Yy4ueOHO-HCClIeoBaTeNbCKasl,
Hay4YHO-HCCIeI0BaTeNbCcKasi padoTa CTyA€HTOB, BHINIOJIHSEMAasi BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TP METOJUYECKOM pYKOBOJACTBE IpenojaBareis, HO 0e3 ero
HENOCPEJACTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEJCTBEHHOM YYaCTUHU IpernojaaBaTers,
OCTaBJIAIOIEM BEIYIIYIO POJIb 32 pabOTOMN CTY/AEHTOB).

CamocrosrenbHas padota ctynento (CPC) B BY3e saBnsercs BaXHBIM BHIOM y4eOHOM
U HAy4yHOM JesTeldbHOCTH cryjaeHTa. CamocTosTenbHas pa0oTa CTYJIEHTOB  MIpaeT
3HAYUTEJbHYIO POJIb B PEHTUHIOBON TEXHOJIOTUH O0YUEHHUS.

K 0CHOBHBIM BHIaM CaMOCTOSITETILHON pabOThI CTYI€HTOB OTHOCSTCS:

- hopMHUpOBAHKE U YCBOCHHUE COJIEPKAHUS KOHCIIEKTa JICKITUI Ha 6a3e peKOMEHI0BaHHOM
JEKTOPOM Y4eOHOW JHTEepaTyphl, BKIIOYas HH(OpMAIMOHHBIE 00pa3oBaTeNIbHBIE PECYPChHI
(97K TpOHHBIE YUEOHUKH, JIEKTPOHHBIE OMOIUOTEKH U Jp.);

- HaIllUCAHUE JI0KJIA/I0B;

- MOATOTOBKA K CEMHHAapaMm, MPaKTUIECKUM U JJaOOPaTOPHBIM paboTaM, X OPOPMIICHUE;

- COCTaBJICHHE aHHOTHUPOBAHHOI'O CIHMCKAa CTaTed M3 COOTBETCTBYIOIIMX YXYpPHAJIOB IO
OTpaciisiM 3HaHUH (Te1arOrMuecKux, MCUXOJIOTHYECKUX, METOUYECKHX U JIp.);

- BBITNIOJIHEHUE YUeOHO-HMCCIIeI0BATENbCKUX pabOT, MPOSKTHAS AESATEIBHOCTD;

- MOATOTOBKAa MPAKTUYECKUX pa3paboTOK M peKOMEHJALWN MO PEHICHHI0 MPOoOIeMHON
CUTYyaluH;

- BBINIOJIHEHHE JOMAIHUX 3aJaHUil B BHUJE pELICHUS OTIENbHBIX 3a]lad, MPOBEICHUS
TUIIOBBIX PAacyueTOB, PACUETHO-KOMIIBIOTEPHBIX M HWHIMBUAYAJIBHBIX pabOT MO OTAEIbHBIM
paszzenaM cojiep>KaHus JUCHMIUINH U T.1.;

- KOMIIBIOTEPHBIA TEKYUIMH CAaMOKOHTPOJIb M KOHTpPOJIb YCIIEBAEMOCTH Ha 0ase
AJIEKTPOHHBIX 00YYarOMIMX U aTTECTYIOIIUX TECTOB;

- BBITIOJIHEHUE KYPCOBBIX paboT (IPOEKTOB) B paMKax JAUCIUILIINH,

- BBITIOJIHEHHUE BBIITYCKHOM KBaTH(PUKAIIMOHHON pabOTHI U Ap.

MeTtoauka OpraHu3ali CaMOCTOSTENbHONW paboThl CTYJIEHTOB 3aBUCHUT OT CTPYKTYpBHI,
XapakTepa U OCOOEHHOCTEW W3ydyaeMOil TUCIHIUIMHBI, 00beMa 4YacoB Ha €€ H3yueHue, BHUIa
3aJJaHUN JUISL CAaMOCTOSITENIbHOM paboThl CTYJCHTOB, MHIWBUAYAJIbHBIX KAayecTB CTYAECHTOB M
YCIOBHH y4eOHOU IeATeTLHOCTH.

[Iponiecc opraHuzanMu CaMOCTOSITENBHONM paboThl CTYJIEHTOB BKIIOYAaeT B cels
CJIEYIOIINE ATATIbI:

- TOATOTOBUTENBHBIN (ONpENETICHUE LENEH, COCTaBIEHHE IPOTrPaMMBbI, IOATOTOBKA
METOJMYECKOTO 00eCIeueHusl, TOATOTOBKA 000PY/I0BAHNSA);

- OCHOBHOH (peanu3aiys MporpaMMbl, UCIIOJIb30BaHUE MPUEMOB MOMCKAa MH(POpPMALUH,
YCBOGHHUS, TNepepaboTKH, NpPUMEHEHUs, IepeAayu 3HaHUl, (QUKCUpOBAHUE PpE3yJIbTATOB,
camMoopraHu3alys rnporecca padoThl);

- 3aKIIOYMUTEIbHBINA (OIlEHKA 3HAYMMOCTH M aHAJIMU3 Pe3yJbTaTOB, UX CHCTEMaTH3alus,
oueHKa H(GQPEKTUBHOCTH MPOTrpaMMbl M TMPHEMOB pPaOOThI, BHIBOJBI O HAMpaBJICHUAX
ONTUMU3ALIUU TPYAQ).
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2.leab ¥ 32124 CAMOCTOSATEIBbHOM PadOTHI

Benymas nenp opranmzammu u ocyuiectsieHuss CPC coBmagaer ¢ 1enbio o0ydeHHs
CTyIeHTa — (OPMHPOBAaHUE YHUBEPCATLHBIX KOMIIECTCHITHH.

IIpu oprannzanuu CPC BaXXHBIM U HEOOXOAUMBIM YCIIOBHEM CTAaHOBSTCS ()OPMHUPOBAHUE
YMEHHUSI CaMOCTOSITENIbHOW paboThl JJIsl TPUOOpPETeHHs 3HAHWH, HAaBBHIKOB M BO3MOXKHOCTH
opraHuzanyy y4yeOHOW M HAy4HOH JesTeabHOCTH. Llenbio caMocTosTenbHO paboThl CTYICHTOB
SBIISIETCS OBNAJcHHE (DyHIAMEHTaIbHBIMH 3HAHUSAMH, TPO(PECCHOHANBHBIMA YMEHUSIMHU U
HaBbIKAMU  JIEITETBHOCTH 1O MpO(UIIO, ONBITOM  TBOPYECKOH, HCCIEI0BATENbCKON
TeSTEeTbHOCTH. CamocrositenpHass ~ paboTa  CTYyJEHTOB  CIIOCOOCTBYET  pPa3BHUTHIO
CaMOCTOSITENILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH, TBOPUYECKOTO MOJIX0/1a K PEILICHUIO
mpoOseM yueOHOTO U TPO(hEeCCHOHATBFHOTO YPOBHS.

3agauamu CPC sBusgroTcs:

- CHCTEeMaTH3alusi H  3aKpervIcHHe
MPAaKTUYECKUX YMEHHUH CTYCHTOB;

- yruyOJieHue H pacluImpeHne TeOPETUIEeCKUX 3HAHUH;

- (¢dopMHpOBaHHE YMEHHH HCHOJB30BaTh HOPMATHUBHYIO, IPAaBOBYIO, CIPAaBOYHYIO
JTOKYMEHTAINIO U CIICIIHATBHYIO JINTEPaTypy;

- pa3BUTHE TI03HABATEJbHBIX CIHOCOOHOCTEH W AaKTMBHOCTU CTYAEHTOB: TBOPYECKOM
WHHUIAATHBBI, CAMOCTOSITEIIHHOCTH, OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- (GopMHpOBaHHE CAMOCTOSITEIBHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHIO M CAaMOPEaJTH3aIIHH;

- pPa3BHUTHUE HCCIEIOBATEIBCKUX YMEHUH;

- HCIOJB30BaHWE MaTepHana, COOPAHHOTO M TIOIYYEHHOTO B XOJI€ CaMOCTOSTEIBHOM
paloThI U 1Ta0OPATOPHBIX 3aHATHUI.

IMMOJTYYCHHBIX TCOPCTUICCKUX 3HAHUH n

3.TexHoJioruyecKasi KapTa caMOCTOATEJIbHOMH PadoThI CTY/AEHTA

Cpenctsa u OO0beM 9acoB, B TOM YHCIIE
Koner
TEXHOJIOTHH CPC | KonraktHag | Bcero
peannu3yeMbIX Bun gesrenbnoctu
. OLIEHKHU pabora c
KOMIIETEHIINH, CTYJICHTOB peroaBar
WHIUKaTopa(oB) P ertem
2 ceMecTp

VK-3 CaMoCTOSTENILHOE CobeceoBanue
(MI-Tys; | msyaenue 21,96 2,44 24,4
N-2yks; JUTEPATYPBI ’ ’ ’
I/II[‘3YK—3)

VK-3 IToaroroBka x CobecenoBanue
(N-1yks; JIEKLIMOHHBIM 588 0.32 39
N-2yk.s; 3aHATUAM ’ ’ ’
I/II[-3VI<-3)

YK-3 IToaroroska k Co0OecenoBanne
(N-1yks; MPAKTUYECKUM 576 0.64 6.4
N-2yk.s; 3aHATUAM ’ ’ ’
I/II[-3VK-3)

VK-3 IToaroroska Hoxmang
(N O-1yks; JIoKIaaa

9 1 10

Hﬂ-zvm;
WJ-3yks
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Hroro 3a 2 cemectp 39,6 4.4 44
Hroro | 39,6 4.4 44

4.H0pﬂ}10K BBLINOJHEHUA CAMOCTOSATEIbLHOM paGOTbI CTYAEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eoHoll iumepamypou

[Ipu pabote ¢ KHUTON HEOOXOAMMO TOJOOPATH JIUTEPATYPY, HAYUUTHCS MPABHILHO €€
YUTaTh, BECTH 3amucu. [t moadopa iuTepaTypbl B OMOIMOTEKE UCHONB3YIOTCS anpaBUTHBIN U
CHUCTEMATHYECKHI KaTaJIOTH.

BaxxHO OMHUTB, YTO pallMOHAIbHBIE HABBIKK PabOTHI C KHUIOM - 3TO Bcerja Oosblias
OKOHOMHA BPEMCHU U CUIL.

[TpaBuibHbBIE 1OAOOp Y4YEeOHHMKOB PEKOMEHJYETCs MpenojaBaTeleM, YHTAIOLUINM
JEKUMOHHBIN Kypc. HeoOxonumas nureparypa MOXET ObITh TaKKe yKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY Kypcy.

Nzydass MmaTepuan mo y4eOHHKY, CIEAYET MEePEXOIUTh K CIEAYIOIIEMY BOIPOCY TOJBKO
1ocjae MpPaBUIBHOIO YSCHEHMs NPEIbIAYIIEro, ONHUChIBAas Ha Oymare BCE€ BBIKIAJKUH MU
BBIYUCIICHUA (B TOM YHCJIC TC, KOTOPBLIC B y‘-Ie6HI/IK€ OIMMyHmICHbI WJIM HaA JICKOHUW OaHbl IJIsd
CaMOCTOSITEIILHOTO BBIBOAA).

[Tpu n3ydenun 000N AUCIUILTUHBI OOJNBIIYIO U BAXKHYIO POJIb UTPAET CAMOCTOSITETIbHAS
MHIMBUyallbHas paboTa.

Ocoboe BHUMaHUE CJeAyeT OOpaTUTh Ha OIpPEACIICHHE OCHOBHBIX TMOHATHM Kypca.
CtyneHT noikeH NoApoOHO pa3OupaTh MPUMEPHI, KOTOPbIE MOSICHAIOT TaKUe ONpEAEICHUS, U
YMETHL CTPOUTH AHAJIOTMYHLIC TPUMCPBI CaAMOCTOATCIIBHO. HY)KHO IIO6I/IBaTI)CSI TOYHOI'O
IpPEJCTaBICHUs O TOM, 4YTO H3ydaellb. [loje3HO COCTaBIATH OMOpPHBIE KOHCHEKTHL. Ilpm
M3YYEHUU MaTepHuayia Mo y4yeOHUKY MOJIE3HO B TETPaau (HA CIENHMATbHO OTBEJACHHBIX TMOJISX)
JONOJHATh KOHCNEKT JeKuuid. Tam jxe cieayeT oTMedaTh BONPOCHI, BBIJCIEHHBIE CTYIEHTOM
JUIS KOHCYJIBTAIIMU C IIpernoaBaTesieM.

BbIBO/IBI, ITOSTyYEHHBIE B PE3yJIbTaTe M3yUEHHsI, PEKOMEHIyeTCsl B KOHCIIEKTE BBIJEIATH,
yTOOBI OHU IIpu NCPCUNTHIBAHU N 3ammcen JIy4dlie 3alilOMUHAINCh.

OnbIT MOKa3bIBa€T, YTO MHOTUM CTYJIEHTaM IOMOTaeT COCTaBJICHHME JMCTa OMNOPHBIX
CHTHAJIOB, COZIEP)KAIeT0 BaKHEHIINE U Hanbosee 9acTo ynorpediseMbie GOPMYIIbI U MTOHATHSI.
Tako#t nucT moMoraer 3alOMHUTH (DOPMYJIbI, OCHOBHBIE IOJOXEHUS JIEKLUH, a TAKXKE MOMKET
CJIYKUTH MIOCTOAHHBIM CIIPABOYHUKOM IJid CTYJACHTA.

YreHre Hay4yHOTO TEKCTa SBJSETCS 4YacThiO MO3HABaTEIbHOU AesTenbHOCTH. Ee menp —
M3BIICYCHHE U3 TEKCTa HE0OXoauMoi nH(opmarmu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIHM
cOOCTBEHHasl BHYTPEHHSsI yCTAHOBKAa NpPHU OOpAIlEHWH K I[E€YaTHOMY CJIOBY (HAWTH HY’>KHBIE
CBCACHU, YCBOUTH HHCpOpMaIII/IIO IMMOJTHOCTBIO WJIM YaCTUYHO, KPUTUUYCCKH IMPOAHAIIHN3UPOBATH
MaTepHal 1 T.1.) BO MHOI'OM 3aBUCHUT 3(PEKTUBHOCTh OCYIIECTBISIEMOT0 JICHCTBHUS.

Boiaensor uemsipe ocrnoenbie ycmano6Ku 6 UmeHuu HayYHo20 MeKCma:

UH(POPMALMOHHO-TTOMCKOBBIN (3a/1a4a — HAlWTH, BBIJICIUTH HCKOMYIO HH(OPMAIIHIO)

yCBauBaromas (yCI/IJ'II/ISI YUTATCJIsI HAIpaBJICHBI Ha TO, yTOOBI KaK MOJKHO IIOJTHEE
OCO3HAaTh W 3allOMHUTh KAaK CaMU CBEJIEHHs M3JlaraéMble aBTOPOM, TaK U BCIO JIOTUKY €ro
paccyxaeHuil)

AQHAJIUTUKO-KPUTUYECKass (YUTATeNIb CTPEMUTCS KPUTHUECKHM OCMBICIUTh MaTepual,
IIPOAHAIM3UPOBAB €r0, ONPE/IECIUB CBOE OTHOILIIEHUE K HEMY )

TBOpYECKas (CO3/4aeT y YMUTATEIsl TOTOBHOCTh B TOM MJIM MHOM BHUJE — KaK OTIIPABHOM
IIyHKT JJIs1 CBOMX PAcCy>KJIeHUl, kak o0pa3 /i JEHCTBUS MO aHAJIOTMU U T.II. — UCIOJIb30BaTh
CYXJIEHHUs aBTOpa, XOJA €ro MbICIEH, pe3ysbTaT HaONIOJeHHsA, pPa3pabOoTaHHYIO METOJUKY,
JOTIOJTHUTH WX, MOJBEPTHYTh HOBOM IIPOBEPKE).

OcHognuvle 6uobl cucmemamwupoeaHHoﬁ 3anucu npodumaHHnozco.
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AHHOTHpOBaHME — IMPENEIBHO KpPAaTKOE CBA3HOE ONMCAHHWE IPOCMOTPEHHOM WIN
MIPOYUTAHHOMN KHUTHU (CTAaTbU), €€ COEeP KaHUs, ICTOYHUKOB, XapaKTepa U Ha3HAUYCHUS;

[ImanupoBanue — KpaTkas JIOTMYECKas OpraHu3alMs TEKCTa, PaCKpbIBAIOIIAs
CoJIepKaHUE U CTPYKTYPY N3y4aeMOT0 MaTepHaa;

Te3upoBaHne — JIAKOHMYHOE BOCIPOU3BEJICHHE OCHOBHBIX YTBEP)KICHHUH aBTOpa 0e3
MIpUBJICYEHUS (PAKTHUYECKOI0 MaTepuara;

{utrpoBaHue — JOCIOBHOE BBITUCHIBAHHE U3 TEKCTa BbIIEPKEK, U3BJICUECHUH, Hanboee
CYILIECTBEHHO OTPAKAIOIINX Ty WM UHYIO MBICIIb aBTOPA;

KoHcnexktupoBaHne — KpaTkoe M IOCIEIOBATEIbHOE H3JI0KEHHE COJEp/KaHus
IIPOYNUTAHHOTO.

KoHcneKT — clioskHBIN croco0 W3I0KEHUS COACP/KAaHUsI KHUTH WIIM CTaTbU B JIOTHYECKOM
nocnea0BaTelbHOCTH. KOHCIIEKT akKyMyIupyeT B ce0e Mpeblaylue BUAbl 3allUCH, MTO3BOJISET
BCECTOPOHHE OXBAaTUTh COACPKAHUE KHUIY, CTaTbU. [103TOMYy yMEHHME COCTABIIATH IUIAH, TE3UCHI,
JIeNaTh BBINMCKU U APYTHE 3aIIUCH ONPEIEIAET U TEXHOJIOTHIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pexomeHOayuu no cocMagIeHuIo KOHCNeKma.:

1. BHUMaTEnbHO MPOYMTANTE TEKCT. Y TOYHUTE B CIPABOYHOM JIMTEPAType HENOHATHBIE
cioBa. [Tpu 3anucu He 3a0y1bTe BBIHECTH CIPABOYHBIE TaHHBIE HA MOJISI KOHCIIEKTA.

2. Breimenure rimaBHOE, COCTaBbTE IIAH.

3. Kpatko cdopmynaupyidTe OCHOBHBIE MOJOXKEHUS TEKCTa, OTMETHTE apryMEHTALUIO
aBTOPA.

4. 3akoHCIEKTUpYITEe  Marepual, 4YeTKO  cieqysd  NyHKTam  I1uiaHa.  llpm
KOHCIIEKTUPOBAHUM CTapalTeCh BBIPA3UTh MBICIb CBOMMH CIIOBAMH. 3alUCU CIEAYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anmceIBaiiTe mUTaThl. L{UTHPYS, yUYUTBIBAaTE JTAKOHUYHOCTD, 3HAYHUMOCTD
MBICIIH.

B TekcTe KOHCHEKTa KeJIaTeabHO MPUBOJUTE HE TOJIBKO TE3UCHBIE MOJIOKEHUS, HO U UX
nokaszarenbeTBa. [Ipu opopmileHMH KOHCIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH KaXKIOro
npenioxkeHus. MpICIu aBTOpa KHUTH CJelyeT u3Jlaratb KpaTko, 3a00TACh O CTHIE H
BBIPA3UTEILHOCTH HAMMCAHHOTO. YHCIIO OMOMHUTEIBHBIX 3JIEMEHTOB KOHCIIEKTA JIOJHKHO OBITH
JOTUYEeCKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  paclpenesTbcsl B ONpPENEICHHOMN
IIOCJIEI0BATEIbHOCTH, OTBEUAIOLIEH JOTUYECKON CTPYKType mIpousBeAcHUs. s yToyHeHus u
JIOTIOJTHEHUSI HEOOXOJUMO OCTABJIATH MOJIS.

OBnageHne HaBbIKAMHM KOHCHEKTHPOBAHHUS TPeOyeT OT CTyJAEHTa IeJeyCTPEMIIEHHOCTH,
MTOBCETHEBHON CaMOCTOSATEILHON PabOTHI.

4.2. Memoouueckue pexomeHOayuu no N0O20MmMoeKe K NPaAKmuyecKum 3aHamuim

Jns Toro 4YTOOBI TPAKTHUYECKHE 3aHATHUS MPHUHOCWIM MaKCUMAaJbHYIO IMOJB3Y,
HEO0OXOJUMO MOMHMTb, YTO YIPA)KHEHUE M PEIleHUE 33aJad MPOBOJAATCSA IO BHIUUTAHHOMY Ha
JEKIUSAX MaTepualy W CBSI3aHbI, KaK MPaBUIIO, C JACTaIbHBIM Pa300pPOM OTIECIBHBIX BOIPOCOB
JEKUMOHHOTO Kypca. CrenyeT NOAYEPKHYTh, YTO TOJBKO TIOCJIE YCBOCHHUS JIEKIIMOHHOTO
MaTepuanga ¢ ONpPEJEICHHON TOUYKM 3peHMs (a MMEHHO C TOW, C KOTOPOW OH M3Jlaraercs Ha
JIEKUUAX) OH Oy/IeT 3aKperIAThCs Ha JJabOpaTOPHBIX 3aHIATUAX KaK B pe3yJbTaTe 0OCYKICHUS U
aHalM3a JEKIMOHHOTO MaTepHualia, Tak U ¢ TIOMOINBIO PEIIeHUs] IPOOIEMHBIX CHTYAIlUi, 3a1a4.
[Ipu 3TUX yCIOBUSX CTYJEHT HE TOJBKO XOPOILIO YCBOUT MaTepual, HO U HAyYUTCS MPUMEHSThH
€ro Ha MpPaKTHKE, a TaKXKe MONYyYUT IOMOTHHUTEIbHBIA CTUMYN (M STO OYEHb BaXKHO) IS
aKTUBHOM NMPOpPabOTKU JEKIUH.

[Ipu camocTosITENFHOM pPEUICHUH 3a7a4 HYKHO OOOCHOBBIBATh KK JTall PeIIeHus,
UCXOJs U3 TEOPETHUUECKUX TMOJIOKEHUI Kypca. Eciau cTyIeHT BUIUT HECKOJIBKO MyTel perieHus
npoOyieMbl (3aaun), TO HY»KHO CPaBHHUTh UX U BBIOpaTh camblii pannoHalbHBIA. [lone3no 1o
Hayajia BBIYHCICHUNW COCTaBUTh KpATKU IIaH perieHus mnpobiemMbl (3amauu). Permenue
MpOOJIEMHBIX 3aj]ad WIM MPUMEPOB CIEAYEeT M3Jarath MOAPOOHO, BHIUMCICHHS pacrojaraTh B
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CTPOTOM TMOPSIAKE, OTAENSISl BCIOMOTATENbHBbIE BBIYMCICHHUS OT OCHOBHBIX. PemieHus mnpu
HCO6XO)II/IMOCTI/I HY>XHO COIIPOBOXKAaTb KOMMCHTAapPUsAMU, CXEMaMH, YEPTCIKAMH U PUCYHKaMHU.

CrnemyeT NMOMHUTBH, YTO pEIICHHE KaXKIOW y4eOHOW 3aJayu JOJHKHO JOBOIHUTHCS JI0
OKOHYATEJIbHOI0 JIOTUYECKOT0 OTBETa, KOTOPOro TpeOyeT YyCIOoBHE, M 1O BO3MOXKHOCTH C
BBIBOJIOM. [lomyueHHBIH OTBET ClieyeT MPOBEPUTH CIHOCOOAMH, BBITEKAIOIIUMHU W3 CYIIECTBA
naHHOM 3amaun. [lone3Ho Takxke (€ciii BO3MOXKHO) pemiaTh HECKOJBKHUMH CHoco0aMu |
CpPaBHUTH MOJIyYEHHbIE pe3yibTaThl. PellleHue 3aiauy JaHHOTO THNA HYKHO HPOJOJIKATH 0
MpUOOpPETEHNS TBEPIbIX HABBIKOB B UX PELICHUH.

4.3. Memoouueckue pexomeHOayuu no camonposepke 3HaHui

[Tocne m3yueHus onpeaesieHHON TEMBbI 10 3aMUCSIM B KOHCIEKTE M YYeOHHKY, a TakkKe
penieHuss JOCTaTOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 3a/1ad HA NPAKTUYECKUX 3AHATHAX WU
CaMOCTOATEIIBHO CTYACHTY PEKOMEHAYETCA IIPOBECTH CaMOIIPOBEPKY YCBOCHHBIX 3HAHUM,
OTBETUB Ha KOHTPOJIbHBIE BOIPOCHI M0 U3YYEHHOM TEME.

B citydae He0OX0IUMOCTH HYKHO €111 pa3 BHUMATEIbHO pa3odpaTbcs B MaTepHale.

MHorna HeToCTaTOYHOCTh YCBOEHUS TOTO MJIM MHOTO BOIIPOCA BBISICHSAETCSA TOJBKO INPH
U3Y4YEHUU JAIBHEUIIEro MaTepuana. B oTom cirydae Haz0 BEPHYTHCS Ha3al U IOBTOPUTH IIJIOXO
YCBOEHHBIN MaTepuall. BakHbI KpUTEpPUN YCBOECHHMS TEOPETHYECKOIO Marepuaiga — yMEHHe
OTBEYATh Ha BOIPOCHI JUIs coOeceI0BaHMUS.

Bonpocsl 115 codecenoBanust

ba3oBblii ypoBeHb
Tema 1. KonnenryajbHble 1 HHGpOPMalMOHHbIE MO/IeIH HHHOBAIIHOHHBIX IIPOEKTOB
1. Mopenu NTHHOBALIMOHHBIX IPOEKTOB
2. VHHOBaIMOHHBIE TEXHOJOTHH AJIEKTPOHHON KOMMEPIIUU
3. ApXWUTEKTypa MHTEIUIEKTyaJIbHbIX CEPBUCOB
Tema 2. OHTONIOrHYECKHE MO1eIH HHPOPMALTMOHHBIX CHCTEM
4. ®opmanuzanus TpeOOBaHUH K MHHOBAIIMOHHOMY TPOJIYKTY
5. CpenctBa pa3pabOTK1 MHHOBAIIMOHHBIX PEIICHUMN
6. TexnHonorun o6pabOTKM 3HAHUN
7. OHTOJIOTMYECKHE MOJIEIN NHHOBALIMOHHBIX ITPOIYKTOB
Tema S. UndpacTpyKTypa NPOEKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHbIX peleHui
8. Hanpasnenus pa3BUTHS HHHOBAIIMOHHBIX TEXHOJIOTHI
9. IlpoexkTrpoBaHNE MHHOBALMOHHBIX HHXEHEPHBIX PEILIEHUI
10. CranpapTu3anys HHXEHEPHOTO IPOEKTa
Tema 6. UncTpyMeHTa/IbHOE 00ecTieYeHne OHTOJIOTHYeCKOro MOieJIMPOBaHus
HH(OPMALMOHHBIX CHCTEM
11. Iloxa3zarenu orieHKH 3((HEKTUBHOCTH HHHOBALMOHHOTO PELICHHUS
12. MeTobl OIIEHKH SKOHOMHUYECKOTO A (deKTa BHEAPECHHS MPOESKTa
13. UncTpyMeHTanbHOE o0ecriedeHrne MOJICTUPOBaHUS TPOSKTa
14. Penaktop OHTOJNIOTHI
15. $I3pIKM OHTOJIOTMYECKOTO MOJEIUPOBAHUS

IloBbINIEHHBIN YPOBEHD

Tema 1. KonnenryajbHble 1 HHGOPMaMOHHbIE MO/AeIH HHHOBAIIMOHHBIX IIPOEKTOB
1. KoHuenryajibHOE MOJEINPOBAHNE HHHOBAIIMOHHOTO MPOIyKTa

2. HudopmanmoHHOE MOJEIUPOBAHNE HHHOBAIIMOHHOTO MPOIYKTa

3. OHTONOrMYecKOe MOJAEINPOBAHNE HHHOBAIIMOHHOTO MPOIyKTa
Tema 2. OHTONIOrHYECKHE MO1eIH HHPOPMALTMOHHBIX CHCTEM

4. IIpMHLHKIIBI OHTOJOTUYECKOTO MOAEIUPOBAHUS NH)KEHEPHOTO ITPOEKTA

5. ApXUTEKTypa OHTOJOTHYECKON MOJIEIY MHHOBAIIMOHHOTO MPOIYyKTa
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6. TexHomoruu OOJBIINX JAHHBIX

7. Texunonoruu Data mining
Tema S. UndpacTpyKTypa NPOEKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHbIX peleHui
8. ApXHTEKTypa IpPOrpaMMHBIX KOMILJIEKCOB ISl MH)KEHEPHOIO MTPOEKTa

9. CranaapTbl IPOEKTUPOBAHUS IPOIPAMMHOI0 00ECTIeUeHUSI HHKEHEPHOTO IPOEKTa
10. CranmapTsl pa3pabOTKH MPOTPAMMHOTO 00€CTICUCHUSI HH)KEHEPHOTO MTPOEKTa

11. Metozp! pa3pabOTK1 HHHOBAIMOHHOTO MPOIYKTa

12. TlpuMeHeHHe HHCTPYMEHTOB pa3pabOTKU MHKEHEPHOTO MPOEKTa

Tema 6. UncTpyMeHTa/IbHOE 00ecniedeHne OHTOJIOTH4eCKOro Mo1eJIMPOBaHus
HH(OPMALNMOHHBIX CHCTEM

13. MogenupoBaHue CTPYKTYpbl HHKEHEPHOTO IIPOEKTA

14. OOBEKTHO-OPUEHTUPOBAHHOE MOJIETUPOBAHUE MHKEHEPHOTO PELICHUS

15. MHCTpyMEHTHI MOJEINPOBAHNS HHKEHEPHOTO MPOEKTA

4.4. Memoouueckue pexomeHOayuu no HANUCAHUIO HAYYHBIX MEKCMOo8 (00K1a008, pedhepamos,
acce, HayYHbIX cmamel u m.o.)

[lepen Tem, Kak MPUCTYNUTh K HAMMCAHWIO HAY4YHOTO TEKCTa, BAXKHO pa3o0parhcs,
KaKoBa MCTUHHAS II€Jb BAIIETO HAYYHOTO TEKCTAa - 3TO MOMOXKET BaM Pa3yMHO pPacCIpeieinTh
CBOU CHJIBI U BpeMS.

Bo-miepBBIX, CHauama HYXXHO OIPENENUTHCS C WAeed HAyYHOTO TEKCTa, a IS 3TOTO
HEOOXOMMO HAay4YHUThCSl JMOO OTHOCHUTBCS K pasHbIM SBICHUAM M (DakTaM HECKOJbKO
KPUTHYECKH (CBOS MAES — KaK MHas TOYKA 3PEHUs), JTMOO HAYUHTHCS YBIEKAThCS KaKHUMHU-TO
U3BECTHBIMH HJIESIMH, KOTOpbIE HYXJAlOTC B JopaboTke (uMaesd — Kak ONTUMHUCTHYECKas
MO3WIIMS W HANpPaBICHHOCTh Ha JaJbHEHIee COBEPIICHCTBOBAHHE YXKE H3BECTHOTO). Bo-
BTOPBIX, HAYYUThCSl OPTaHU30BBIBATh CBOE BpEMSI.

[Mucatp ciemyer sSICHO W TOHATHO, CTapasiCh OCHOBHBIE ITOJIOKEHHS (OPMYITHPOBATH
YeTKO U HEJIBYCMBICIEHHO (Y4TOOBI W camMOMy TMOHSATHO ObLIO), a TakXkKe CTpeMsiCh
CTPYKTYPHUPOBATh CBOM TEKCT.

Cuctematuzansi ¥ aHaJU3 M3Y4YEHHOW JUTepaTypbl IO MpoliieMe HCClIeI0BaHUs
MO3BOJISIIOT CTYJICHTY Hamucatb padory.

Pabounii BapuaHT TekcTa JOKJIaja MpeJoCTaBiIsIeTCsl pyKOBOAMTENIO Ha IpoBepky. Ha
OCHOBE paboyero BapHaHTa TEKCTa PYKOBOJUTEIh BMECTE CO CTYIEHTOM OOCYXIaeT
BO3MOXHOCTH JOPaOOTKH TEKCTa, €ro o(opMIIEHHE.

Cmpykmypa ookniaoa:

- Bgenenue (ue Oonee 3-4 crpanuil). Bo BBegeHun HeoOxoaumo 000OCHOBATH BHIOOD
TEMBI, €€ aKTyalIbHOCTh, OYEPTUTH 00JIACTh MCCIEeNOBaHUs, OOBEKT MCCIEOBAHUS, OCHOBHBIC
LeJIU 1 33]]a41 UCCIIeI0BaHMUS.

- OcHOBHas 4aCTb COCTOUT M3 2-3 pa3znenoB. B HUX packpbIBaeTcs CyTh HCCIELyeMOn
npo0JIeMbl, TPOBOAUTCS 0030p MUPOBOM JIMTEPAaTYpbl U UCTOUHUKOB MHTEpHET mo mpeamery
UCCIICIOBaHMSA, B KOTOPOM [IAeTCS XapaKTEPUCTHKA CTETNEHU Pa3pabOTaHHOCTH MPOOIEMBbI U
aBTOpCKasl AHAJIWTUYECKas OLIEHKA OCHOBHBIX TEOPETHYECKHX IOAXOJOB K €€ PELICHMIO.
W3noxeHne MmaTepuaia HE JOJDKHO OTPAHWYHMBATHCS JIMINb ONHCATEIBHBIM MOIXOJ0M K
packpeITUIO BbIOpaHHOW Tembl. OHO Takke JMAOJDKHO CoJepXkaTb COOCTBEHHOE BHJICHHE
paccMaTpuBaeMoi IpoOIEeMbI U M3JI0KEHHE COOCTBEHHOH TOUKM 3PEHHS HA BO3MOYKHBIE ITyTH
ee pereHus.

- 3axmouenue (1-2 crpanuubl). B 3akirodeHHM KpaTKO HM3/1araloTcsi JOCTUTHYThIE MPU
U3yUYEHHUH MTPOOIEMBI LIEIH, NEPCHEKTUBBI Pa3BUTHUS HCCIIEyeMOro BOIpoca

- Crmucok HCIOJB30BAaHHOW NUTEeparypbl (He MeHblie 10 MCTOYHMKOB), B andaBUTHOM
nopsiike, O(QOPMIICHHBI B COOTBETCTBMM C MpPUHATBIMU HpaBwiaMud. B cromcok
UCTIONIb30BaHHON ~ JIUTEPAaTyphl PEKOMEHIYeTCsl BKIOYaTh pabOThl OTEYECTBEHHBIX H
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3apyOeKHBIX aBTOPOB, B TOM YHUCJIE CTaThH, OMYOJMKOBAaHHBIC B HAYYHBIX KypHajlaX B TeUCHHE
MOCJIETHUX 3-X JIET ¥ CChUTKU Ha pecypchl ceTn VHTepHeT.
- Ilpunoxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k oghopmnenuro:

- TEKCT C OJTHOM CTOPOHBI JIUCTA;

- mpudrt Times New Roman;

- Kerub mwpudra 14;

- MEXCTpO4YHOE paccTosiHue 1,5;

- TOJIS: CBEpXY 2,5 ¢M, CHHU3Y — 2,5 cM, cieBa - 3 ¢M, cripasa 1,5 cM;
- pedepat H0KeH ObITh MPECTaBIICH B COPOIIIOPOBAHHOM BHUJIE.

Tlopsioox 3awumul dokraoa:

Ha 3amuty nokmama otBoauTtcst 5-7 MUHYT BPEMEHH, B XOJ€ KOTOPOrO CTYJIEHT JIOJKEH
MOKa3aTh CBOOOJHOE BIAJCHHE MaTepuajoM IO 3asBleHHOW Teme. [lpu 3amurte AokIama
MIPUBETCTBYETCS UCIIOJIH30BAHUE MYJIbTUMEANA-TIPE3CHTAIUH.

Jlokiiay oneHMBaeTCsl MO CIEAYIONUM KPUTEPHSIM: COONIo/IeHne TpeOOBaHUNH K €ro
odopmIIeHHI0; HEOOXOIUMOCTh U JOCTATOYHOCTh JUISI PACKPBITUSI TEMBI IPUBEICHHOW B TEKCTE
Joklana uHGOpMaIui; YMEHHE CTyAEeHTa CBOOOJHO M3JaraTh OCHOBHBIE UJEH, OTPaXCHHBIC B
JIOKJIaJIe; CIIOCOOHOCTh CTYJIEHTA IMOHATHh CYTh 33JaBacMbIX IPENOAABATEIEM U COKYPCHUKAMHU
BOIPOCOB U C(HOPMYIHPOBATH TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omau4yHoy» BBICTABISIETCA CTYJIEHTY, €CJIU B JOKIAJe CTYJIEHT HCUEpPIBIBAIOIIIE,
MIOCJIEZI0BATENbHO, YETKO M JIOTMYECKU CTPOMHO M3JaraeT MaTepuai; CBOOOJHO CIIpaBIISIETCS C
3aJjayaMM, BOMPOCAaMH U JPYTMMU BUJAMHU NPUMEHEHHs 3HAHHM;, MCIONb3YeT AJI1 HAaIMCAHUS
JIOKJIaJla COBPEMEHHBIC HAyYHBIE MAaTEpHasbl, AHATU3UPYET IMOJYYCHHYIO HH(pOpMAIHIO;
MIPOSIBIISIET CAMOCTOSITEILHOCTD MPH HAMTMCAHUM JT0KJIa/1a.

Oyenka «xopowio» BBICTABISETCA CTYIEHTY, €CIM KAayeCTBO BBINOJIHEHMS JOKJIaja
J0CcTaTOYHO BbicoKoe. CTy/IEHT TBEPIO 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY U3JIaraer ero,
HE JIOMyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOMPOCHI 110 TEME JOKIIA/A.

Oyenka «yooeremeopumenvHo» BBICTaBISAETCS CTYACHTY, €CIM MaTepuan JOoKJaja
M3JIaraeTcsi 4YaCTUYHO, HO MPOOEbl HE HOCAT CYIIECTBEHHOIO XapaKTepa, CTYAEHT JIOIyCKaeT
HETOYHOCTH M OLIMOKH TMPH 3alIUTe JO0KIA/Aa, 1aeT HEJOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH,
Ha0JII0/IAI0TCSl HApYIIEHUS JIOTUYECKON MOCIIE0BaTENbHOCTH B U3JI0KEHUH MaTepHaa.

Oyenka «Hey00871emeopumesbHo» BBICTABISETCS CTYIEHTY, €CIH OH HE MOATOTOBUI
JOKJIaJ WU JOMYCTHI CyIIeCTBEeHHbIe OMMOKK. CTyJEHT HEYBEpEHHO H3jaraeT Marepual
JIOKJIaJia, He OTBEUYAeT Ha BOIMIPOCHI MPENOJaBaTeNs.

Onucanue wxanvl OyeHusaHus

MaxkcuManbHO BO3MOKHBIN Oail 3a Bech TEKYIIUH KOHTPOJIb YCTaHABIUBACTCS PaBHBIM
55. Teky1iee KOHTPOIBHOE MEPOIPUATHE CUUTAETCSA CIAHHBIM, €CJIM CTYACHT MOJYYMJI 3a HETO
He MeHee 60% OT yCTaHOBJIIEHHOTO JJISi ATOr0 KOHTPOJISI MaKCUMAalIbHOTO Oasuia. PedTHHroBBIi
0aJu1, BBICTABIISIEMBI CTYJICHTY 32 TEKyIlee KOHTPOJIHLHOE MEPOIPHITHE, CIAHHOE CTYJICHTOM B
YCTaHOBJICHHbIE TpadUKOM KOHTPOJBHBIX MEPONPUSTUNA CPOKU, OMPEAENSeTCS CIEAYIOMUM
obpa3zom:

YpoBeHb BBIMOJHEHHSI KOHTPOJILHOTO 3aiaHusi | PeliTuHroBbril 0amt (B % 0T MakCMMaIbHOTO Oayuia
3a KOHTPOJILHOE 33JJaHUE)
OTanyHbII 100
Xopouuit 80
Y 10BJIETBOPUTENBHEIH 60
HeynosnerBopuTenbHbIi 0
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Tembl 3cce (pedpepaToB, 10KJIAT0B, COOOIIECHMI)

Bba3zoBblii ypoBeHb

Tema 1. KonnenryajibHble 1 HHGOPMaMOHHbIE MO/IeJIH HHHOBAIIHOHHBIX IIPOEKTOB
1. ®opmanu3oBaHHbIE MOJIENIN 3HAHUI

2. Meroap! uaeHTU(GUKALNY U KIacCU(PHUKAIIUN OOHEKTOB.

3. Mozenu MHHOBAIIMOHHBIX ITPOEKTOB

4. HHTeHCHMOHAN U SKCTEHCHOHAJI MOJIEIIN MTPOEKTa

Tema 2. OHTONIOrHYECKHE MO1eTH HHPOPMALTMOHHBIX CHCTEM

5. Texnonoruu pa3paboTKy OHTOJIOTHUYECKON MO

6. Jlexomno3uuus u uaeHTUPUKALMSA 00BEKTa MOJECINPOBAHUS

7. CTpyKTypa OHTOJIOTMYECKON MOJEIN

Tema 3. OHTONIOTHS NPEICTABJIEHUS JAHHBIX U 3HAHUH B MHHOBAIIMOHHBIX PellleHUsIX
8. Mertoabl npeacTaBiaeHUs JaHHBIX U 3HAHUM.

9. CrpykKTypa NpeacTaBlIeHUs JaHHbIX U 3HAHUH.

10. Mopnenu npencraBiieHUs TaHHBIX U 3HAHUM.

11. MeHranbHble AUarpaMMbl B paboTe CO 3HaHUSAMU

Tema 4. CeManTHUYeCKO€ MO/IeJTUPOBAHNE IAHHBIX U 3HAHUN B TEXHOJIOTUAX 00JIBIINX
JaHHBIX

12. ®opmManuzanus KOHIENTYaIbHONH MOJEIN.

13. PensiumoHHOE NpeacTaBIeHUE JaHHBIX.

14. CemaHTHUECKHE TEXHOJIOTHUHU.

15. CemaHTHYECKOE MOJEITMUPOBAHNE IAHHBIX U 3HAHUHN B TEXHOJOTUAX OOJBIIUX JTaHHBIX
Tema S. UndpacTpyKrypa NpOeKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHBIX peleHui
16. TexHonorum Hay4YHbIX UCCIIETOBAHUM.

17. Metoauyeckoe obecredeHrne HayqHbIX UCCieI0BaHUH.

18. NudpactpykTypa mpOoeKTUPOBAHKS HHHOBAITMOHHBIX WHKCHEPHBIX PEIICHUN

Tema 6. UncTpyMeHTa/ILHOE 00ecnieYeHne OHTOJIOTHYeCKOro MOIeIMPOBaHNUS
HH(OPMAMOHHBIX CHCTEM

19. MaimHa 10ru4eckoro BEIBOA.

20. Penaxtop onTonoruit Protége.

21. Ilporpammuble mpoayKThl kinacca Triple store.

22. Ilporpammuas peanuszauust SPARQL-unrepdeiica

Tema 7. Texnoaornu RDF u OWL

23. PenakTopsl, BU3yaJIn3aTOPbl 1 HHCTPYMEHTBI JIOTHUECKOT'O BBIBOJIA.

24. Texuonoruu RDF/RDFS/OWL.

25. ®opwmar npeactasnerus gaaasix RDF/XML

Tema 8. [IpumeHeHre OHTOJIOTHYECKUX MO/Ie/Ied HHHOBAIIMOHHBIX POAYKTOB

26. Cuctembl NOJEPKKU MIPUHATHS PEILICHUH.

27. DKCHepTHbIE CUCTEMBI.

28. ba3bl 3HaHUI.

29. XpaHunuiia 3HaHUM.

30. Cucrempl OOJBITUX JTAHHBIX.

IloBBINIEHHBIN YPOBEHD

Tema 1. KonnenrtyaabHbie 1 ”HGOPMALMOHHbIE MOJe/IH MHHOBAIIMOHHBIX NIPOEKTOB
31. Mopjenu gaHHBIX U 3HAHUU

32. Anroputmbl KJIacCU(PUKAIUK U KIIACTEPU3ALIHH.

33. MonenupoBaHle CEMaHTUUYECKUX CTPYKTYP

34. dopmanuzanus JaHHBIX
Tema 2. OHTONIOrMYEeCKHE MOeIH HHPOPMAIITHOHHBIX CHCTEM

35. TexHOnOruu NPOEKTUPOBAHUS OHTOJIOTMYECKOM MOIEIIN

36. JIeKOMIIO3UIINS CI0KHOM CUCTEMBI
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37. CTpyKTypHBIN aHAIU3 OHTOJOTUYECKOW MOJEIN

Tema 3. OHTOJIOTHS NPeCTABJIEHUS JAHHBIX U 3HAHUIH B MHHOBAIMOHHBIX pPellleHUsIX
38. Metoabl popManu3anuy JaHHBIX U 3HAHUH.

39. Anroputmbl 00paOOTKH TaHHBIX U 3HAHUM.

40. Mopenu XxpaHEHMs! JTaHHBIX U 3HAHUM.

41. MeHTanbHbIE TEXHUKU JJIs1 THHOBAIIMOHHBIX MPOEKTOB

Tema 4. CeMaHTHYeCKOE MOAeTHPOBAHHE JAHHBIX M 3HAHHUI B TEXHOJIOTHAX 00JIbIINX
AAHHBIX

42. TexuHomnorusi 00pabOTKU OONBIINX JTAHHBIX.

43. IlpencraBnenue HehOPMATU30BAaHHBIX JaHHBIX.

44. CeMaHTHUYECKHH aHAIN3 HHPOPMALIUH.

45. Mopnenu big data

Tema S. UndpacTpyKTypa NpOEKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHBIX pelIeHui
46. TexHOIOTMH BU3yaIN3alMU MHKEHEPHBIX PEIICHUN

47. Merononorus aHaanu3a U CUHTE3a CJIOKHBIX CUCTEM

48. MH}pacTpyKTypa HHKEHEPHBIX PEIICHUI

Tema 6. UncTpyMeHTa/ILHOE 00ecniedeHne OHTOJIOTH4eCKOro MO IMPOBaHNS
HHPOPMALMOHHBIX CHCTEM

49. Mamwuna Java.

50. Pemaktops oHTONOTHIA

51. Tpurrepsl U COOBITHS B aITOPUTMU3ALUU

52. IlporpamMHasi peanu3anusi CIOXKHBIX aITOPUTMOB

Tema 7. Texnosornu RDF u OWL

53. HCTpYMEHTBHI JIOTHYECKOTO BBIBOAA.

54. Texnonorun OWL.

55. ®opmar npeacrabieHus T1aHHbIX XML

Tema 8. IIpumMeHeHNe OHTOIOTMYECKUX MO/e/ el HHHOBAIIMOHHBIX IPOAYKTOB
56. VHTemIeKTyaabHbIE CEPBUCHI

57. ba3a 3HaHUM YKCIIEPTHON CUCTEMBI.

58. MammHa BbIBOJIa SKCIIEPTHON CUCTEMBI.

59. Data ueHtpsl.

60. Cemantuueckuit aHanus big data

4.5. Memoouueckue pexomeHoayuu no NOO2OMOBKe K 3a4emam

[ponenypa 3adera Kak OTACIHHOE KOHTPOJILHOE MEPOTIPUSITHE HE TPOBOIUTCS, OIICHUBAHHE
3HAHUW 00YYAFOIIErocs MPOUCXOINT IO PE3yIbTaTaM TEKYIIEro KOHTPOJIS.
3aueT BHICTABISETCS MO pe3ysibTaTaM padOThI B CEMECTpPE, MPH CAaue BCEX KOHTPOJIBHBIX TOYEK,
IPEyCMOTPEHHBIX TEKYITUM KOHTPOJIEM yCIIeBaeMOCTH. Ecii 1o uroram cemectpa 00yJaroIuiics
umeeT oT 33 no 60 6amioB, eMy CTaBUTCS OTMETKa «3auTeHo». OOyuaromemycs, UMEIOIIeMy Io
uTOTaM ceMmecTpa MeHee 33 0aioB, CTABUTCS OTMETKA «HE 3aU4TEHOM.

Konuuecmeso 6annos 3a 3auem (S3au) npu pa3nuunsix petimuneo8ulx OANIAX
1O QUCYUNTUHE NO Pe3VIbMamam pabomsl 6 cemecmpe

PeiiTuHroBbIi 0a/1)1 MO JUCHMIJIMHE Koun4yecTBo 6a/1510B 32 3a4et (S3a4)
10 pe3y/ibTaTaM padoTsl B cemecTpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33 < Rcem <39 27
Rcem< 33 0
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KoHTpoJb camocTosITE/IbLHOI PAa00THI CTYICHTOB

KoHTponb caMocTosITENhHOM PaO0THI IPOBOIUTCS MIPETIOIaBaTeNIeM B ayUTOPHH.

[IpemycMOTpeHbI CHeIyIOMe BHUABI KOHTPOJS: coOeceqOoBaHHEe, OIICHKA BBHITOTHEHUS
JIOKJIaJia U €ro Mpe3eHTAIUY.

[ToapoOHBIE KpUTEPUHM OIICHUBAHUS KOMIIETEHIIMN MpuBeACHB B DOHAE OIEHOYHBIX
CPEACTB JIJIsl MPOBEJICHUS TEKYIIEH U MPOMEKYTOYHOM aTTECTAIIHH.

Cnucok smreparypsbl 1Js Bbinoinennss CPC

Ilepeyenb OCHOBHOM JIUTEPATYPbI

bapeimieBa A.B., banaua K.B., T'onos P.C., Ilepenepsiee .M. UnnoBanmu: YdeOHOe
nocobue / [lox obmi. pen. a.3.H., mpod. A.B. Bapeimesoit. — 2-¢ uzn. — M.: U3narenbcko-
ToproBas kopriopanus «/lamkos u K », 2018.
IlepeyeHb AONOTHUTEIBLHOM JIUTEPATYPbI

NunoBanmoHHbl MeHekMeHT : Kypc jekuuit / FO.H. Kymnakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.@eneparu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
Ilepeyenn yueOHO-MeTOANYECKOT0 OOecniedeHUsI CAMOCTOSATEIbLHOH PadoThl 00y4aroIuXCs
10 AUCHUIINHE

1. MeTtoauueckue yka3aHHs M0 OpraHU3alli CaMOCTOATEIbHON paboThl CTYJIEHTOB
10 JUcUMILIMHE «HX)EeHepHbIe KEIChI: OT IPAKTUYECKUX 3a/1a4 K MHHOBALIMOHHBIM PEILICHUSM).
2. Meroanueckue ykKaszaHus K NPAKTUYECKUM  3aHATHSAM 10  JIACHHILIMHE

«HKeHepHbIe KEHChI: OT MPAKTHYECKHUX 3a7]a4 K MHHOBAI[MOHHBIM PEIICHUSIM.
Ilepeyenb pecypcoB HMH(OPMAIMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «MHTepHeT»,
HEe00XO0UMBIX /IJIS 0CBOEHUSI TUCHHUILIMHBI

1. http://www.ved.gov.ru/ - mopTay BHEIIIHEOKOHOMUYECKON WH(POpMAITHH.

DNeKTpOHHBIE OMOTNOTEYHBIE CUCTEMBI:

2. http://biblioclub.ru/ - YauBepcurerckas 6umdmmorexka ONLINE.

3. http://www.iprbookshop.ru/ - DnexkTpoHnHas O6MOIMOTEYHAS CHUCTEMA.

4. https://elibrary.ru — Hay4Has JEKTpOHHAS] OMOTHOTEKA

[Ipodeccronanbubie 6a3bl TaHHBIX

5. http://economy.gov.ru - odunuanbHBI calT MUHHCTEPCTBA SKOHOMUYECKOTO
pa3BUTHS
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