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BBEJIEHHME

B Meromuueckux — yKa3aHHSAX ~— COAEPIKATCS  Marepuaibl, HEOOXOAWMBIE  JUIs
CaMOCTOSITEJIbHOW TOJTOTOBKU CTY/IEHTOB K BBIMIOJHEHHUIO MPAKTHYECKUX paboT. B ommcanue
NPAKTUYECKUX pabOT BKIIOYEHBI LENb padOThl, MOPSAOK €€ BBIIOJHEHUS, PACCMOTPEHBI
TEOPETUYECKUE BOMPOCHI, CBSI3aHHBIE C pealu3alledl I[OCTaBICHHBIX 3ajady, IpHUBEACHA
HeoOXoIuMast JIuTeparypa.

Meroauueckue ykazaHus IOCBSIIEHBI Kypcy «/H)K€HEpHbIE KEHCBI: OT MPAKTUYECKUX
3a/1a4 K MHHOBAIMOHHBIM perieHusiM». OaHoi u3 cioxuenmux 3anad B UT-otpacnu sBusercs
Cero/IHSl OpraHu3alUsl B3aUMOJCHCTBUS WH(POPMALMOHHBIX CHCTEM, HCIIOJB3YIOIIUXCSA IPH
CO3/IaHMHM M OKCIUTyaTallud KPYIHBIX IPOMBIIUIEHHBIX OOBEKTOB (HePTAHBIX MIaTdopm,
ANIEKTPOCTAHLINM, XMMHUYECKUX MPOU3BOJACTB, (papManeBTUUECKUX MPEeNnpHsITHs U T.I.). B nx
KU3HEHHOM [MKJIE 3aHSATO MHOXKECTBO OpraHHM3aluil: MPOEKTUPOBLIUKH, CTPOUTEIH,
MOCTaBIIUKN OOOPYIOBaHUSA, CIYKObI SKCIUTyaTallud U T. M., KaXJas UX KOTOPBIX OOBIYHO
HCIO0JIb3YET CBOW Ha0OP KOMIbIOTEPHBIX CUCTEM U CBOM (POPMATHI TaHHBIX.

[To manubmv NIST (HamuonanbHbIi MHCTUTYT cTaHAapTuizauuu u TexHosoruin CIIIA),
pelieHre MpodJaeM  B3aUMOJCHCTBUS  Pa3HOPOJHBIX KOMIIBIOTEPHBIX CHCTEM IIOMOXET
WHIYCTPUU KPYIHBIX KallUTaIbHBIX MPOEKTOB ToJbKO B CIIA skoHOMUTH 10 16 MipA. JOJUL. B
roj. Bo3MoXHOCTh JOCTynma M aHaiu3a Ui MOJHBIX JAaHHBIX JKU3HEHHOTO LMKJA CJIO0XHOIO
WH)KEHEPHOTO 00BEKTa CTajia Cero/IHsI 00s3aTeIbHBIM YCIIOBHEM d((EKTHBHOTO YIIPABICHUS €T0
MIPOEKTHUPOBAHUEM M SKCIUTyaTallMed. DTy 3aJayy Ha3bIBAIOT MO-Pa3HOMY: CO3/JaHUE €AMHOTO
MH(OPMALIMOHHOTO TPOCTPAHCTBA KU3HEHHOTO LIUKJIA, CO3/JaHNe IUPPOBOA MOAETH U T. II.

BonbmmHcTBO pa3paboTUNKOB WH)KEHEPHBIX MH(OPMAIIMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) ucnonb3ylOT KIaCCHYECKHE O0OBEKTHBIE MOJEIN JaHHBIX M OoJiee WIu
MEHEee CTaHJapTHBhIE pEJSIUOHHbIE 0a3bl JAaHHBIX, OJHAKO MHOTOJIETHHE TMOMBITKA HX
o0beIMHEeHUS Ha eUHOM MaTdopMe MoKa 4To He yAanuch. OTyacTu MPUYMHY TaKOTo MpoBaja
MO>XHO OOHapyXHUTh B OCHOBAaX KJIACCUYECKOU PESILIMOHHON TEOPHH MOJICTUPOBAHUS JAHHBIX —
B JKECTKHX TpaHULAX MEXAY CYIIHOCTSAMHU, arpuObyramu u cBs3siMu. llpu oObenanHeHuun
MHO>KECTBA PEJISAIMOHHBIX 0a3 JaHHBIX OT PAa3HBIX MPOU3BOJIUTENEH, 1a ellé U MPUHAIISKALTUX
Pa3HBIM X035€BaM, BBISICHSETCS, YTO BCE OHU IPUHUMAIIM Pa3HbIE PELICHUS IPU MOJEITUPOBAHUN
OCHOBHBIX MOHSTHM MpeIMETHOM 00JacTH. 3a4acTyi0 OJHO M TO K€ WHKEHEPHOE IMOHSTHE B
O/IHO# 6a3e naHHBIX OyIeT COOTBETCTBOBATh MMEHM TaONUIIbL, B APYroi 0a3e — coJep:KaHUIO
STYCUKH TaOJUIIBI, @ B TPETheH — UMEHHU CTOJIOIA TaOIUIIbI.

Kpome Toro, mH:keHepHble JaHHBIE cOAepXaT KpailHe pa3sHOpPOoJAHYI0 HH(opMmaiuio 00
OJIHUX U TeX K€ OObEeKTaX, B OTIUYHE OT «YIPABJICHYECKUX» WU (PUHAHCOBBIX TAHHBIX.
JlaHHbBIE O pa3HBIX Yy3JIaxX U TMOJICUCTEMaX MPOMBIIUIEHHOT0 00beKkTa (TpyOonpoBOJaXx,
ANEKTPOOOOPYIOBAHUH, CTPOUTENBHBIX KOHCTPYKIMSIX U T.[.) HMEIOT MPUHLUUIHAIBHO
Pa3IMYHYIO CTPYKTYPY, @ B HEPEPHIBHOM MPOU3BOJICTBE (HEDTEXUMUS, INEKTPOCTAHLIUU U T.1.)
CYIIECTBYIOT COTHHM TOJCHCTeM M ThICAYM Tpynn oOopynoBanus. [laHHele O Hacoce B
MHXEHEPHBIX MH(QOPMAIIMOHHBIX CHCTEMax BKIIOYalOT cBelneHus u3 cucteM ERP u EAM,
cucrem PLM, CAIIP, a taxxe nuHpopMaiuio o ero NpoeKTHhIX TEXHOJOTHYECKUX pexumax, 3D-
KOMIIOHOBKE, UCTOPUH 3aMEPOB C €ro JAaTYMKOB, MHTEPAKTUBHBIE PYKOBOJACTBA 110 MOHTAXy H
oOciy)xuBaHul0 M MHoroe jpyroe. Hacoc umeer (QyHKIMOHAJIBHBIA KOJX B HPOEKTHOMN
nokymentauun B cuctemax CAIIP u mnpuobperaer B EAM cepuiiHblii HOMep, Oynyuu
YCTaHOBJICHHBIM Ha oObekTe. MmxeHepHas uHpopmaius (opMupyercss B KaTajiore
npousBoautens, B CAIIP nns TEIUIOTEXHUYECKHMX W DJJIEKTPUYECKUX CIIELMAIBHOCTEH, B
CHUCTEMAaX MPOEKTHOTO YIPABIEHUS, YIPABIECHUS CTPOUTENBCTBOM (4D-nipoekTupoBanust), 1 T.11.

Ecnu kaxIyl0 U3 WHXEHEPHBIX CYIIHOCTEH ONMCHIBATh PENAIMOHHON Taliuuei, To
YHCII0 TAOIUI] pa3HOU CTPYKTYpPhI COCTABUT HECKOJBKO ThICSY. [Ipu 3TOM BO3HHKAIOT MPOOIEMBI
ObIcTpoieiicTBUA TIpH (popMyIHpOBaHMM OOIIEro 3ampoca K HECKOJbKUM 0a3aM JaHHBIX, B
KOTOPBIX, K&K OTMEUYEHO BBIIIE, MOIJU OBITh MPUHATHI NPUHIMIIHAIBHO pa3HblE PEIICHUs I10



MOBOJY OOBEKTOB M aTprOyTOB MPEIMETHOM 0OJAcTH, WIM MO MOBOAY OTPAKEHUS U3MEHEHU S
00BEKTOB BO BPEMEHHU.

Pemenne mpoOieM HMHTErpanyyd WHXEHEPHBIX TaHHBIX OKa3ajloch Topas3no ynoOHee
OpPraHM30BbIBATH B paMKax CEMAHTUYECKOrO MOJX0Ja K MOJIEIMPOBAHUIO JaHHBIX. B pamkax
3TOTO MO/X0/1a HH(POPMALIKs TPEJOCTABISAETCS B BU/I€ COBOKYITHOCTH CBSI3aHHBIX OTHOLICHUSMU
cyObeKkTOB M 00BekTOB (rpada), a He B BHJE NPUBBIYHBIX Tabnwm. Pacmmpsiercs cdepa
WCTIOJb30BAHUSl Ui  WHXKCHEPHBIX  JIaHHBIX  HamOoyiee  pacrnpoCTPaHEHHOTO  TaKOTO
npencraBicaus — ctagaapra RDF (Resource Description Framework).

O1o 1a€r BO3MOXKHOCTH 3(deKkTHBHO "CKIaapiBaTh" B OJHY CTPYKTYpY HaHHbBIE W3
pa3HBIX HCTOYHUKOB. I'pahoBas cTpykrypa Hanboee ynoOHa IJisi IPEICTaBICHHS Pa3HOPOIHOM
UHXEHEepHOU nH(opManuu, TpeOyrolel MOCTOSHHOTO Pa3BUTHSI U YCI0KHEHUS MOJIEIH IaHHBIX
Ha TMPOTSDKEHHWU BCEro JKM3HEHHOro uukia. Mudopmanus B cemMaHTHUYeCKOW ¢opMe JIerKo
MOTIOJHSACTCSI M PpacHIMpsAETCs MpH MOSBICHUM HOBBIX HCTOYHUKOB, 0€3 HEOO0XOAMMOCTH
(GyHIaMeHTaJIbHONH MepepabOTKM CHUCTEMBbl XpaHEHHUs, Kak B ciaydae 0a3 JlaHHBIX.
CeMaHTHYECKHE CTaHIApThl MOJACPKHUBAIOT THOKWE U pacimupsieMble HH(OPMaLUOHHbBIE
MOJENHU, T.€. TMO3BOJSIOT OOBEIUHATH IO Mepe HEOOXOAMMOCTH U WHKEHEPHYIo, U
HOpPMaTUBHYIO, U reorpauueckyto, u (uHaHCOBYI0 HUH(pOpMalnio0, O0e3 OCTaHOBOK Ha
nepepaboTky HMHGOPMAIMOHHON MOJENW NpH KaxIoM pacmiupeHud. PopMbl U 0O0BEMBI
o0OpabaThIBaeMbIX JaHHBIX MOTYT YTOUYHSITBHCS 10 Mepe pa3BUTHs TpeOOBaHUN K MHPOpPMAIMH U
pocTa NOHMMAaHUS MOTPEOHOCTEN YUaCTHUKOB KU3HEHHOTO 1IMKIIA.

1. HEJb U 3AJTAYHU OCBOEHUSA JUCHUITJIMHBI

Henbto ocBoeHus IuCHUIUIMHBI «VH)KEHEpHBbIE KEHChI: OT MPAKTHUECKUX 3alad K
MHHOBAI[MOHHBIM pEHIeHUsIM» sIBIIsieTCs (hopMUpOBaHKHE HAOOpa YHUBEPCAIBHBIX KOMIETEHIINN
Oymymiero 6akanaBpa mo HarmpasieHuio nmoArotosku 38.05.02 TamoskeHHOE JEIO.

3amaud OCBOCHHUS AUCUHUIUIMHBI: U3yYEHHE METOJIOJIOTUU MPOSKTHPOBAHUS NHHOBAIOH -
HBIX pEIleHUH, MOJyYeHUE HABHIKOB MPUMEHEHUS WHHOBAIMOHHBIX MPAKTUK B 00JacTH MHXKe-
HEPHBIX PEIICHUN MPAKTHUECKUX 33/1a4 MPO(eCCHOHATLHON NesITeNbHOCTH.

2. OBOPYJIOBAHHUE U MATEPUAJIBI

ATrapaTHbI€ CpEJICTBA: MIEPCOHATBHBIN KOMIIBIOTED;

ITporpammusie cpeactea: OC MS Windows; MS Visual Studio, MS Office.

VYyeOnplii kiacc ocHamieH IBM-coBMeCTUMBIMH KOMIBbIOTEpaMU, OOBETUHEHHBIMU B
JIOKAJIbHYIO ceTh. JIOKanbpHas ceTh y4eOHOTO Kilacca MMEET TOCTOSIHHBIN JTOCTYI K ceTH Internet
M0 BBIJCICHHON ImHUU. [[1s mpoBeneHuss 1a00paTOpHBIX PabOT HEOOXOAMMO CIEAyIoliee
porpaMMHOE oOecrnieueHue: onepannonHas cuctema MS Windows, maker oUCHBIX ITporpaMm

MS Office, maker MS Visual Studio.

3.HAUMEHOBAHUE ITPAKTUYECKHNX 3AHATUM

Ne Tembr | HammeHoBaHME TeM IUCIUILIUHEL, UX kKpaTkoe | OObeM yacoB W3 aux
JHUCILMILI coJiepXaHue MPaKTUYECKas
HMHBI MMOATrOTOBKA,
4acoB
1 Tema 1. KonuenryanbsHele n 3

nH(OPMAIIMOHHBIE MO/IETTH HHHOBAITMOHHBIX

MIPOEKTOB

Dopmanu30BaHHbIE MOJIEIN 3HAHUN.
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Crpykrypa undopmanuu. MTHTEHCHOHAT 1
skcTeHcHoHaNl. OOBEKTHI U KJIACCHI 00BEKTOB.
Mertoab!l nieHTU(PUKALUY U KIacCU(PUKALTIH
0OBEKTOB.

Tema 2. OHTOJOTUUECKUE MOJIETNA
MH(GOPMAIIMOHHBIX CHCTEM

IIponecc co3ganust OHTOJIOTMYECKON MOJEIIN.
JlexomMno3unust ¥ uACHTU(PUKALKS 0OBEKTA.
Knaccudukanus u onrcanue cBOMCTB 00BEKTA.
Onpenenenns 3HauU€HUs CBA3EH 00bEKTa C
JPYTUMHU 0OBEKTaMHU.

Tema 3. OHTONOTHS pEACTABIECHUS JAHHBIX U
3HaHWH B MHHOBAIIMOHHBIX PEIICHUSIX

Merto1bl TPEACTABICHUS JaHHBIX U 3HAHUU.
CtpyKTypa npeacTaBiICHUs JaHHBIX U 3HAHHI.
Moienu npecTaBIeHusl JTaHHBIX U 3HAHUU.

Tema 4. CemaHTHUYECKOE MOJAECTNPOBAHUE
JaHHBIX 1 3HAHWHM B TEXHOJIOTHAX OOJIBIINX
JAHHBIX

dopmanuzanus KOHIENTYaTbHOW MOJIETH.
PensumonHoe npencTaBiieHUe TaHHBIX.
CemanTuueckue TexHoynorun. CeMaHTHUISCKAS
naytuHa. CeMaHTHYEeCKOE MOJICITMPOBAHHE
JAHHBIX U 3HAHUH B TEXHOJOTHUAX OOIBIINX
JAHHBIX

Tema 5. UadpacTpykTypa NpOEKTUPOBAHUS
WHHOBAI[MOHHBIX UHKEHEPHBIX PEIICHUN

TexHoI0ruu HayYHbIX UCCIICA0BAHUM.
HNudpacTtpykTypa HaydHBIX UCCIICIOBAHMIA.
MeTtoaudueckoe oOecrieueHue UCCiIeqoBaHuMt.
HNudpactpykTypa NpoeKTUPOBAHUS
WHHOBAIIMOHHBIX HH)KCHEPHBIX PEIICHUI

Tema 6. UHCcTpyMeHTanbHOE obecrieueHue
OHTOJIOTHYECKOT0 MOJICIIUPOBAHUS
MH(GOPMAIIMOHHBIX CHCTEM

MamuHa JIOTMYECKOTO BbIBOAA. Penmakrop
oHTtozoruil Protégé. IIporpaMMHbIe NPOITYKTHI
KJj1acca Triple store. IIporpammnas
peamuzaiust SPARQL-unTepdeiica.

Tema 7. Texnomoruu RDF u OWL

PenakTopel, BU3yanu3aTopsl U HHCTPYMEHTHI
JIOTUYECKOTO  BBIBOJA. RDF/RDFS/OWL.
®opmar RDF/ XML

Tewma 8. HpI/IMCHCHI/Ie OHTOJIOTHUYCCKHX
MOJIeJIeli ”HHOBAIIMOHHBIX MMPOAYKTOB
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Cucrembl MOJICPKKU MPUHATUS PELICHUM.
DKCcnepTHbIE cucTeMbl. ba3bl 3HAHUM.
Xpanunuiia 3HaHui. CHUCTeMbl OOJIBIITUX
JTAHHBIX.

HTroro 24

CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKHUX 3AHATUI

HpaKTI/I‘IeCKaﬂ pa60Ta 1. KOHIICI[TyaJ'[beIe Hu I/IH(l)OpMaIII/IOHHbIe MOJC/JIHU
HHHOBAINHOHHBIX ITPOCKTOB

Heab padorsl: PazpaboTath MOAETH MHXKEHEPHOTO ITPOEKTA.
OcHoBBI TEOpHH

JlononHUTENbHBIE TPEUMYILECTBa MpPH pabdoTe C CEMaHTHMUYECKUMH JaHHBIMU JaéT
MIPUMEHEHHE OHTOJIOTUYECKUX CTaHJApTOB, MO3BOJISIONIMX HE MPOCTO IMOIy4aTh UHPOPMAIUIO
U3 pa3HbIX MCTOYHMKOB B OJIHOM TMOKOM U pacumupsieMoM ¢opmaTe, HO U OJAMHAKOBO €€
UHTEpNpeTupoBaTh. [Ipy OHTOJIOTHYECKOM MOJEIMPOBAHUM JAHHBIX B CEMaHTHYECKOM
MIPEJICTABJICHUM HUCIOJB3YIOTCS TOHSATUS W OTHOIIEHUS M3 3apaHee COTJIACOBAHHOTO
(ompenenéHHOro KakuM-TO CTaHJApTOM) CIHCKAa TMOHATUH W OTHOIIEHWH, OMMCHIBAIOLIETO
HEKOTOpYIO  MpEAMETHYI0  00JacTb  MHXKEHEpHOW  cdepbl  (MEXaHHKY,  JJIEKTPUKY,
TEIUIOTUAPABINKY, CTPOUTENBCTBO, U T.1.). Hampumep, oauH pa3 BBOASTCS MOHATUS "Hacoc",
"maBienue" wiM '"MOAKIOYEHHWE", W Jajee YHHUBEPCAJIbHBIE CCHUIKM Ha TaKHe TMOHSITHUSA
CTaHJIaPTHOTO CJIOBaps-Te3aypyca HCHOJIb3YIOTCSI BCEMH CTOPOHAMH JUIsl OIMUCAHHS OOBEKTOB,
M3BJIEKAEMBIX M3 pPa3HOOOpa3HBIX 0a3 TaHHBIX.

OnTosorMyeckasi MOJeNlb JaHHBIX SIBJISETCS COCTAaBHOM YacCThIO CaMUX JIaHHBIX —
MOHSATHS CTAHJAPTHOTO CJoBaps-Te3aypyca (Tak Ha3bIBaeMble 'CIpaBOYHBIC JaHHBIE")
WCIOJIL3YIOTCS [T OMUCAHUS CMbICIA U CIIOCOOOB MCIOJIb30BaHMS JaHHBIX MpU 00paboTKe MX
KaK KOMIIbIOTepaMHu, Tak W JoapbMu. [Ipm HE0OXOOMMOCTH YTOUHUTH CMBICH MOJyYEHHBIX
JAHHBIX MO’KHO M3 3apaHee HM3BECTHBIX HMCTOUYHUKOB (OMOIMOTEK CIPABOYHBIX JAHHBIX) U C
UCIIOJIb30BAHMEM TE€X K€ CTaHIAPTU3HPOBAHHBIX TEXHOJOTUH U HMHCTPYMEHTOB, KOTOPbIE
UCIOJIL3YIOTCS AJ11 0OMEHA JaHHBIMU

OcHOBaHHBIE Ha OHTOJOTMYECKOM MOJEITUPOBAHUU HHTETPAIlMOHHBIE CEMAHTUYECKUE
MOJENU Uil HHXXEHEPHBIX OOBEKTOB pa3padaThIBAlOTCS Kak Ha OTpacieBOM, TaK M Ha
MeXAyHapoAHOM ypoBHE. COBpEMEHHbIE PEIeHHs 110 MOICTUPOBAHUIO JAHHBIX JIETJIU B OCHOBY
HEUTPaNbHOM 10 OTHOIIEHHIO K OTJCIbHBIM WHXXEHEPHBIM CHCTEMaM MOJIENH JIaHHBIX
crangapra 1SO 15926 "'Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities™ (TOCT-P NCO
15926 "TIpombllIIeHHBIC aBTOMAaTU3UPOBAHHBIC CUCTEMbI M MHTErpanus. MHTerpanus JaHHBIX
KU3HEHHOTO LHMKIA JJsl TmepepaldaThIBaOIIMX MPEANPUSTHH, BKIOYas HE(QTSHBIE U Ta30BbIE
MIPOU3BOJICTBEHHBIC MTPEANPUITU").

OTOT cTaHAapT ONpejeNseT WHXXEHEPHYIO OHTOJIOTHIO — OCHOBHBIE TUIBI OOBEKTOB U
OTHOILIEHHH, MCMOJb3YeMbIX MpPH TMPeICTaBICHUH WHXEHEPHOH MHpopMaiuy, ynopsaoduBaer
TEPMHUHOJIOTHIO, MHCIOJNB3YyEMYIO JUIsl €€ OpraHM3alud, a TaKKe OIPEAEIseT INPUHIUIBI
paclIMpeHusl CTaHAApPTHOM TEPMMHOJIOTHM uepe3 MeXaHu3M (elepupOBaHHBIX OUOIHOTEK
CHpaBOYHBIX JaHHBIX. CeroJHs MHOTHE KPYIIHbIE KOMIIAHUH YK€ MEePEXOJIAT Ha 3TOT CTaHAApPT:
komnanuu-uigeHsl Norwegian Oil Industry Association, wiensl koHcopuuyma FIATECH,
KpyIMHEHIIne MOCTABIIMKY WHXMHUPUHTOBOIO MPOTPAMMHOTO OOecreueHHs, a TakXkKe Takue
poccuiickue kopropaimu, kak ['K «Pocatom» u1 OAO «PocHe(dTh», H3y4aroT BO3MOKHOCTH €ro
HCI0JIb30BAHUS.



Peanuzanus cranpapra ISO 15926 B wacTu npenctaBieHMs, XpaHEHUS M JOCTyHa K
JAHHBIM OCHOBAaHA Ha MCIOJB30BAaHUU CEMAaHTHYECKHUX cTaHAapToB KoHcopuuyma W3C: RDF,
OWL u SPARQL.

Hcnonp3oBaHne CEMAHTUYECKUX W OHTOJIOTMYECKUX CTAaHIAPTOB IOMOTAaeT HAaNaJUTh
OoOMEH M CONOCTaBIICHHE [AHHBIX, BBISIBICHHE KOJUIM3UNA W COTJIACOBAHUE MPOTUBOPEUHM.
JucuuiuiiHa paboThl C JAaHHBIMH TPU TaKOW CTaHAApPTU3ALWH, SBISIETCS TOPa3lo0 MEHee
O0OpEeMEHUTENbHON, YeM TpH HWHBIX TEXHOJOTMYECKHX pPEIICHHX, MPeIycCMaTpUBAIOIINX
YHH(UKAIMIO TPOrpaMMHBIX CpeAcTB H  uHTepdeiicoB paboTel. Ilpum mpemocraBieHnn
CEeMaHTHYECKUX JTAaHHBIX BO3MOXXEH BBIOOp MEXIy COTJIACOBAaHHOHN «O0OMICi» TEpMHHOJIOTHEH
(oTpacieBoil OHTOJIOTHEH) W TPUBBIYHBIMH OTICIBHBIM YYAaCTHHKaM HaOOpaMHu TOHSATHH U
OmMpaIUMKUCT Ha HUX ¢opmamu oTu€THOCTH. llpm 3TOM B 4YacTH TEPMUHOJIOTHH,
MpeIICcaHHON (eepaTbHBIMU MM MyHUITUITIATBHBIMA HOPMaTUBAMH, KOHTPOJIb HCIOIB3yEeMBIX
TEPMHUHOB MOXET OBITh TrOpa3no Ooyiee JKECTKMM, YeM B 4YacTH, HE OXBAa4eHHOMU
CTaHJapTH3aIMel: KOHTPOJIh MOXXHO OyIeT OpraHM30BHIBAaTh HE TOJBKO «Tja3aMi», HO U C
WCTIOJIb30BAHUEM KOMITBIOTEPOB.

B wacTh KOMMYHHMKAaIllMM MEXIy KOMITBIOTEPAMH CEMAHTUYECKHE W OHTOJIOTHYECKHE
JaHHBIE TIPUTOIHBI JUII 00paOOTKH MHCTPYMEHTAMHU pPa3HOW CTEMEHH CIIOKHOCTH, OT HIMPOKO
pacrpocTpaHEHHBIX DJEKTPOHHBIX TAONWI[ IO CHEIHAIHM3UPOBAHHBIX TI'e0MH(POPMAITMOHHBIX
CHCTEM, CHCTEM aBTOMATH3allMd TPOCKTHPOBAHUS WM CHCTEM  HHBECTHIIHOHHOTO
raHupoBaHus. CeMaHTHYECKHE JaHHBIE C OHTOJIOTHYECKOH pa3METKOH MOTYT TOTOBHTHCS
pasHBIMH TPOTPaMMHBIMU  cpefacTBamMu. OTKpBITBIE (OpPMAThl  JaHHBIX H30aBISIOT  OT
HE00XOIMMOCTH TI0JTB30BATHCS IIPOTPaMMHBIM 00€CIIEYeHUEM TOJIBKO OT OJHOTO ITOCTABIIHKA.

ITocTaHoBKA 321244 K MPaKTH4YeCcKoil padore 1

1. M3yunTh mpeniaraeMbliii TEOPETHICCKUN MaTEpHall.
2. PazpaboTtaTh MOJICIIb HHKEHEPHOTO TTPOCKTA

3. CoctaBuTh HHYOPMAITMOHHYIO MOJIETH TIPOCKTA.

4. OdopmuTth otueT. [IpencTaBuTh OTYET 15 3AIIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI
B cooTBercTBMM C yKa3aHHOW NpeAMETHON 0O0NacThi0 M KiaccoM pa3pabaThiBaeMO

CHCTCMBbI pa3pa60TaTb MOJCJIb NHXKCHCPHOTI'O ITPOCKTA.

Tabnuna 1.2 — UnauBuyanbHbIe 3a1aHus

Ne [IpeameTHas o6macThb Kiacc cucreMsl
1 Cknan MRP

2 [Tpou3BOICTBEHHOE TIPEANIPUITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusTue SCM

5 Toprosoe npeanpusTue B2C

6 [Topran B2B

7 CrtpoutenbHOE MPEINpUITHE UC yueta

8 Bricuiee yuebHOe 3aBejieHUE NC ynpasneHus
9 WHbpacTpykTypa npeanpusTis CIIIIP

10 | AnmapaTtHast ”HQPACTPYKTypa IPEITPUSITHS DKcrepTHas CUcTeMa

Conepxanue oT4yera

Ilo BeINIOIHEHHOM pa60Te cocraBisgerca oT4eT. OTYET BBINOIHSACTCA B OJICKTPOHHOM
puge. Ilo BBIIIOJIHCHHOMY OTYCTY IMMPOBOAUTCA 3alllUTa HpaKTH‘{CCKOﬁ paGOTBI.
Otuer 1O HpaKTquCKOﬁ pa60Te JOJDKCH COCTOATh U3 CICAYIOIIUX CTPYKTYPHBIX

OJICMCHTOB!
- TPITyJILHLIfI JINCT,




- BBOJHAaA 4acCThb,

- OCHOBHAsI YacCTb;

- 3aKJII0YEHHE (BBIBOJIBI).

BBOI[HEUI 4acCTb OTUCTA JOJDKHA BKIIFOYATh ITYHKTBI:

- YCIOBHE 3aJauy;

- HOPSAAOK BBIITIOJIHCHUA.

- IpOrpaMMHO-aNapaTHbIe CPEJICTBA, UCIIOIb3YEMbIE IIPU BBIIIOJTHEHUH PAaOOTHI.

3amyTa OT4YeTa IO 3aKIKYaeTCsl B IPEIbSIBICHUM IPENOAABATENI0 IOJYYEHHBIX
PE3YIbTATOB B BHUIAC q)aﬁna U ICMOHCTpAalWM IMOJYUCHHBIX HABBIKOB IMTPU OTBETAX HAa BOIIPOCHI
IIPEIO1aBaTells.

KOHTpOJIbeIe BOIIPOCHI

. Yto Takoe )KM3HEHHBI UK MHKEHEPHOTO ITpoeKTa’?

. Kak cTpykTypupoBaTh MOJIe/Ib HHKEHEPHOTO MPOEKTAa.

. [IpuBeaute sTansl pa3paboTKU HHKEHEPHOTO MPOEKTa.

. Kakue stansl BkitouaeT B ce0st mozenb JKII ITO cormacuo T'OCT 19.102-77?
. Urto BKiIIOYAET B ceOsl 3Tal NpeanpoeKTHOTO UCCIel0BaHus?

. [lepeuncnure GyHKIMOHAIBHBIC TPEOOBAHMS K MHXEHEPHOMY TIPOCKTY.

. [lepeuncnure sKcIuTyaTallMOHHbBIE TPEOOBAHUS K MHKEHEPHOMY IPOEKTY.

. [lepeuncnure npaBmiia pa3pabOTKH TEXHUYECKOTO 3aJIaHUsI.

. HazoBuTE OCHOBHBIE pa3Aesbl TEXHUYECKOTO 33/1aHuUS.

10. HazoBute >Tarbl BEIpaOOTKH TpeOOBAHHUI K HEYKEHEPHOMY TTPOCKTY.

O©CoOoO~NOoO U, WN P

IIpakTHyeckas: padora 2. OHTOIOTHYECKHE MOAEIH HH(POPMALIMOHHBIX CHCTEM

Henap padoTbl: HM3ydeHHE METOJOB U CPEACTB OHTOJOTHYECKOTO MOJEIHPOBAHUS;
MPUMEHEHHE METOJIOB U CPEACTB OHTOJIOTUYECKOTO MOIETHUPOBAHUSI.

[IpakTnueckass paboTa HampaBlieHa Ha O3HAaKOMJIEHHE C TMPOILIECCOM OIHMCAHUS
MHXEHEPHOTO MPOEKTa U MOJIyYeHUE HABBIKOB IO MCMOJIb30BAaHUIO OCHOBHBIX METOJIOB aHAIU3a
WUHXEHEPHOTO PEIIeHHUS.

TpeGoBaHnus K pe3ysbTaTaM BBITIOJHEHHSI IPAKTUYECKON padOThI:

- HaJIW4Ke OMMCAHUS HHKEHEPHOTO MPOEKTa;

- MPOBE/ICHUE aHAJIU3a OCYIIECTBUMOCTHU BBIMIOJIHEHUS IPOEKTA;

- HaJIM4YKe 3aKJIFOYEHUSI O BO3MOKHOCTH pealli3allii MPOEeKTa, COACPIKAIIETO SIEMEHTHI
OHTOJIOTHYECKOT0 MOJICIIUPOBAHMS HHHOBAIMOHHOTO MPOIYKTA.

OcHoOBBI TEOpUM

[lonsiTe «OHTOJNOTHS» OBLIO BBEIECHO KaK TEPMHH (GHIOCOGHH, W TPUMEHSIIOCH B
pa3MyHBIX 3HAYCHUsX. B cdepe KOMIBIOTEPHBIX HAYK, OHTOJIOTHS SIBJISETCS MOJICIBIO
OIHCAaHHsI MHUPA, COCTOSIIET0 W3 Habopa TUIIOB, CBOMCTB W B3amMocBsized. [lompasymeBaercs,
YTO OHTOJOTHYECKHE MOJICNIN JIOJDKHBI OTHOCUTHCS K PEallbHOMY MUDY.

B 1990 roay Tom I'py6ep (Tom Gruber) BBen ciemyroiiuii TEPMUH: OHTOJIOTHS — 3TO
ormucanue (Mogao0HOe (PopMabHOH crien(HUKAUU TPOTrpaMMbl) KOHIICNITOB U B3aUMOCBSI3EH,
KOTOpbIe MOTYT (pOpPMAJIFHO CYIIECTBOBATH JUIS OJHOTO areHTa WM ISl COOOIIECTBA arcHTOB.
JlaHHOE OIpe/eTIeHue COOTBETCTBYET MOHATHIO MCIOJIB30BaHUS OHTOJIOTHH KaK COBOKYITHOCTH
OTIpeNeTIeHn KOHIENToOB, HO Oosee odmee. Cmycts Tpu roga, Tom ['pyOep ormerwn, dyrto
OHTOJIOTUU OOBIYHO NMPHPABHUBAIOTCSA K TAKCOHOMUYECKHM HEPAPXHSIM KJIACCOB, OMPEACICHUSIM
KJIacCOB, HO OHTOJIOTHSIM HE OrPaHMYMBAIOTCS JaHHBIMH (QOpMaMH — OHH TaKkKe He
JMMUTHPOBAHBI B KOHCEPBATUBHBIX OMPEAEICHUSIX, TO €CTh, ONPEACICHHUIX B TPAJUIUOHHOM
JIOTHYECKOM CMBICIIE, «TEPMHUHOJIOTHH 0€3 J0OaBICHHS 3HAHUI O MHPE».

OHTOJIOTHH COCTOSIT U3 CICIYIOIIUX KOMHNOHEHMOS:

Ocobu.  Ox3emMmuisippl Wi OOBEKTHL.  SIBISIOTCS  HUKHEYPOBHEBBIMU
KOMIIOHEHTAMU OHTOJIOTHH;



Kinaccol. AOcTpakTHbIE TpYMIbl, KOJUIEKIMA WM HAO0OpPhl 00BEKTOB. MoryT
MIPEACTaBIATh CO00M HAaOOpBI, KOJUIEKIMH, KOHLENTHI, MPOTPAaMMHBIE KJIACChl, THIIbI
00BEKTOB ¥ TOMY MOJO0HOE;

ATpuOyTBl. ACHIEKTHI, CBOMCTBA, OCOOCHHOCTH, XapaKTEPUCTUKH WIH MapaMeTPHL,
KOTOPbIE MOXKET UMETh OOBEKT;

OtHomenus. CBoiicTBa, Omaronapsi KOTOPbIM KJIacChl U 0COOM MOTYT OBITh
CBSI3aHBI MEXIY COOOI;

@OyHKIMOHATbHBIE BbIpakeHUs. Kommiiekc CTpykTyp, CHOPMHUPOBAHHBIX U3
ONPEACIICHHBIX OTHOLICHUH.

Orpannyenus. PopManbHO YTBEPKIEHHOE ONUCAHUE TOrO, KAaKHE YCIOBHS
JOJKHBI BBIMOJIHATHCS U1 BXOJHBIX JTaHHBIX;

[IpaBuna. VYTBepxknenus B ¢Qopme "ecnu-to" (HpeaiIecTBEHHUK-CIEICTBUE),
OMHCHIBAET JIOTUYECKHE BBIBOJbI, KOTOpPbIE MOYKHO U3BJIEYb W3 YTBEPXKICHUS B
ompenenaeHHoi Ghopme;

Akcuombl. YTBepKIeHus (BKJIIOYas TpaBuiia) B JIOTHYECKOW Qopme, BMecCTe
COCTaBIIAIOIINE OOIIME CBEACHUS O TOM, YTO OHTOJIOTHS OIMHUCHIBAET B CBOEH 00JacTH
npuMeHeHus. JlaHHOe omnpeleneHre OTIMYaeTcs OT CTaHJApTHOTO TOHUMAaHUs
"aKCHOMBI" TeHEepaTUBHOM rpaMMAaTUKU U (POPMANbHOM JTIOTUKH, TaK KaK 3/1€Chb aKCHOMBI
BKJIIOYAIOT B ce0s HE TOJbKO KOHCTAaTUPYIOUIUE YTBEPKICHUS, HO U TEOPHIO,
MOJIYYEHHYIO U3 aKCMOMAaTUYECKUX YTBEPKIACHHUIA;

Coo6biTus. [pencraBnstor coboit n3MeHeHus: aTpruOyTOB WJIM OTHOIICHHH.

[To ypoBHIO YHHBEPCATBLHOCTH BBIACIISIIOT TPU TUIA OHTOJIOTHIA:

OHTONIOTUM BEpPXHETO YPOBHsS (MeTaoHTOJOruMu). BHe 3aBHUCHUMOCTH OT 3ajad
KOHKPETHOW MpeIMeTHON o00yacTu, OMMCHIBAIOT o60mue mnoHsATHs. [IpumepoM Takoi
ontosyoruu ciayxut WordNet. JlaHHbIi THIT OTIMYAETCS HU3KUM YPOBHEM JETAIbHOCTH,
HallpuMep, MMEIOTCS JMIIb ONHMCAaHUs TEPMUHOB Ha ECTECTBEHHOM s3blke. Takue
ONMMCAaHUS HE MOTYT OBbITh MOHATHI MAIIWHON, MEXIYy HUMHU 3a(pUKCUPOBAHBI TOJHKO
caMble IPOCTHIE OTHOLIEHNUS;

Ontonoruu mpeaMeTHBIX oOjacTeil. J[aHHBII THUN OHTOJOTMU OMHUCHIBACT
OTHOCHUTEJIbHO O0IIMe MOHATHUS s 001X 3a1a4d. B kakoii-To Mepe, JaHHbIE OHTOJIOTUN
OTHOCSITCS] K OHTOJIOTHSIM BEPXHETO YPOBHS;

Onronorun npunoxkeHuil. ONUCHIBAIOT MOHATHSA, 3aBUCSIINE KAaK OT MPEAMETHOM
o0nacTH, Tak U OT perraeMoin 3a/1aum.

Kpome 3TOro, OHTOJOTHMH pPa3IMYaIOTCS 10 CTEICHU BBIPA3UTENBLHOCTH. Bbinernsercs
CICYIOIIUIA CIIEKTP:

- KOHTpoJupyeMsble croBapu. [IpeacTaBisioT co60i CIUCOK TEPMUHOB;

- Te3aypychl. CBSI3U MEXy TEpMUHAMU, TAKHE, KAK CHHOHUMBI;

- HepopmasibHast TakCOHOMUS. SIBHasi wHepapxus, HO OTCYTCTBYET CTpPOroe
HaclieZloBaHue. OK3eMIULIp MOJKIacca TaKOM OHTOJOTMM HE 00s3aTeNbHO SBISETCA
TaKKe IK3EMILIIPOM CyllepKiacca;

- hopmanbHas TakcoHoMus. B ornmume oT HeopManbHONH TAaKCOHOMHUH, 3/1€Ch
IIPUCYTCTBYET CTPOTOE HACIEJOBAHMUE;

- ppeiimel. [IpeacraBusroT co0oii oNMMCcCaHUe KIaCCOB U UX CBOWCTB;

OmnucaHus KJIacCOB MOTYT OBITh MPEACTABICHBI:

- C 33JIaHHBIMH OI'PaHUYEHMSIMHU Ha UX CBOMCTBA;

- C IPOCTBIMU JIOTUYECKUMHU MJIM MATEMATUYECKUMHU OIPaHUYEHHUSIMU Ha CBOWCTBA
Y OTHOUIEHUS;

- CO CJIOKHBIMU JIOTHYECKHUMH OTHOILIEHUSMH.
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B o0uiem cityuae, OHTOJIOTHS ONMCHIBACTCS CIETYIONUM HA0OPOM JTaHHBIX:

O=<T,R, P>, Q)

rae 7 — Habop TEPMUHOB MPEIMETHOU 00J1aCTH;

R — ceMaHTHuYeCKH 3HAYUMBbIE OTHOIIECHHSI;

P — onpenenenune GpyHKIUI HHTEPIIPETALIIH.

PazpaboTka OHTOJIOTMM HauuMHAETCA C Pa3pabOTKU Te3aypyca; OHTOJIOTHUS
ABJISIETCSl OpMANTbHON TAKCOHOMHUEH.

I[MocTanoBKa 3a1aUM K NPaAKTH4YeCKOii padoTe 2

1. U3yuuth npeuiaraeMblii TEOPETHUECKUIM MaTepral.

2. CocTaBUTh OHTOJOTHYECKYIO MOJIENTh MH)KEHEPHOTO TIPOEKTA.

3. Ha ocHOBaHMHM pe3yabTaTOB MOAEIMPOBAHHS IIPOBECTH aHAIM3 MIPOILIECCAa OPTaHU3ALUH
pa3pabOTKM MHHOBAILMOHHOTO MpoAyKTa Pe3ynbraToM aHamu3a JOJDKHO SBUTHCS 3aKIFOUEHHE O
BO3MOKHOCTH pealn3aliy IPOEKTa.

4. Ogopmuts otuer. [IpencraBuTh OTUET AJIs 3ALIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 321aHU I
B cooTBercTBMM C yKka3aHHOW NpeAMETHON o0O0NacThi0 M KiaccoM pa3pabaThiBaeMO

CHCTEMBI pa3paboTaTh MOJICIb MPOSKTA U MPOBECTH BO3MOMXKHOCTH Pa3pabOTKH MPOCKTA.

Tabmuna 2.1 — UnauBuyansHbIe 3a1aHUs

No | IlpenmerHas o61acThb Knacc MIC

1 Ckmnan MRP

2 [Tpon3BOICTBEHHOE TIPEANPUSITHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Topran B2B

7 CrpouTenbHOE TPEANPUSITHE NC yuera

8 Bricmiee yuebHOe 3aBeieHre NC ynpaBneHus
9 Nudpactpykrypa npeanpusiTus CIIITP

10 | AnmapaTtHast UHQPACTPYKTypa IpeIIpUSITHS DKcrepTHas CUCTeMa

Conep:xanue oTyera

[To BbIMmoNHEHHOUN paboTre cocraBiseTcss oT4eT. OTYET BBHINOIHIETCS B 3JIEKTPOHHOM
Bujie. [1o BBIMOTHEHHOMY OTYETY MPOBOUTCS 3aIIMTa MTPAKTUYECKOM pabOTHI.

OTder TO MpaKTHYECKOH paboTe MODKEH COCTOSTh W3 CIEAYIOIIHUX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJBHBIH JIUCT;

- BBOJIHAS YaCTh: KPAaTKOE OMHUCAHKE LIeJIei MPOEKTa U MPOESKTHBIX OTPaHHUYEHUH.

BBonmnas uacTh oTueTa JOJDKHA BKIIOYATh IYHKTHI:  YCJIOBHME 3aJlaud; MOPSA0K
BBITIOJTHEHUS; IPOTPaMMHO-aINapaTHbIe CPEACTBA, UCTIOIb3YEMbI€ TIPU BHITIOTHEHUH PaOOTHI.

- OCHOBHasl 4acTh (OMHCcaHue paboThI).

OcHoBHasi 4YacTb OTYeTa BKIIOYaeT B ceOs: OMHUCaHWE MOJENU HHKEHEPHOTO
MPOEKTA, HATMYHE 3aKII0UEHUSI O BO3MOKHOCTH peAIM3alMU MTPOEKTA.

- 3aKJII0YEeHHE (BBIBO/IBI);

- CIIUCOK MCITOJIb30BAHHOM JIUTEPATYpPhI.

3amMra OTYeTa 3aKIIOYaeTCsl B MPEAbSBICHUM IPENOJABATeNI0  IMOJYyYEHHBIX
pe3ynbTaToB B BHIE (haiia M JEMOHCTPALMU MOJyYEHHBIX HABBIKOB MPH OTBETaX Ha BOMPOCHI
npenoaaBaTesl.
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KOHTpOJIbeIe BOIIPOCHI

1. Ipennoxure, Ko ObI MOT Y4acTBOBaTh B ()OPMUPOBAHUU TPEOOBAHMM JUIS MPOCKTA.
OOpsicHUTE, TOYEMYy IIOYTH HEM30eXKHO, 4YTO TpeOoBaHUS, C(HOPMYIMPOBAHHBIE pa3HBIMU
JUIaMu, OyayT IPOTHBOPEYHBHI.

2. PazpabatpiBaetcs npoekt. OnpenenuTe OCHOBHBIE OTOPHBIE TOUKH 3PEHUS, KOTOPbIE
HEO0X0/IMMO y4eCTh B CHENM(PUKALNU NMPOEKTa, U MOKAKUTE UX B3aUMOOTHOIICHUS, UCTIONb3YS
IMarpaMMy UepapXuu TOUYEK 3PEHHUS.

3. CranmapTHeIi MeTOJ] aHanu3a TPEeOOBAaHWN HE COOTBETCTBYET TpPEOOBAaHUSAM K
WHHOBALIMOHHOMY MTPOIYKTY. UTO BBI IOJKHBI JIENIaTh B TAKOW CUTYaIlHUH.

I[MpakTHyeckas padora 3. OHTONIOTHSA NPEACTABICHNS JAHHBIX U 3HAHUH B
HHHOBALIMOHHBIX peleHnsIX

Heas paGorbl: V3yueHue OHTOJOTUM TIPEACTABICHUS JaHHBIX MW 3HAHUH B
WHHOBAIIMOHHBIX PEIICHUSX.

[IpakTuueckas paboTa HampaBjeHa Ha U3YUYEHHE OHTOJIOTHU TMPEJCTaBICHUS JAHHBIX U
3HAaHUW B UHHOBAIIMOHHBIX PEIICHUSIX.

TpeGoBanus K pe3yJbTaTaM BBITIOTHEHUS TPAKTUUECKON PabOTHI:

- nHhOpPMAIIMOHHAsT MOJIENh CHCTEMBl JOJDKHA COJEPKAaTh OMHUCAHWUE CYIIHOCTEH W
CBsI3eM Mex Iy HUMHU, npeacTaBieHHoro B popmare RDF;

- B 3aBUCUMOCTH OT BapWaHTa 3aJaHUS MOJETbh JAHHBIX JOJHKHA OTOOPaXaTh CBSI3H H
XapaKkTep B3aUMOJICHCTBHS MEX Ty KOMITOHEHTAMHU CUCTEMBI.

OcHoBBI TEOpHH

HedopmaiibkHO OHTOJIOTHS MPEACTABISIET COOON HEKOTOpPOE OINMMCAHWE B3IIIAa HA MHP
MPUMEHUTEIFHO K KOHKPETHOHW 00JIaCTH WHTEPECOB. JTO OMUCAHHE COCTOWUT W3 TEPMUHOB H
MIPAaBHJI UCTIOJIB30BAHUS ATHX TEPMUHOB, OTPAHHMUYMBAIOIINX MX 3HAYCHHUS B paMKax KOHKPETHOU
obacTu.

Ha ¢opmansHOM ypOBHE OHTOJIOTHSI - 3TO CHUCTEMa, COCTOSINAs W3 Habopa MOHITUH U
Habopa yTBEpXKACHWUH 00 STHX TOHATHIX, HA OCHOBE KOTOPBIX MOJKHO OTIHMCHIBATH KJIACCHI,
OTHOIIECHHUS, QYHKIIUN U WHIAUBUIBI.

OnHO W3 caMbIX M3BECTHBIX OIpenesieHuil oHtosoruu nan Tom ['pyOep, 3ByduT OHO
creayromuM oopazom: OHTOJIOTHS - ATO TOYHAS CIENU(UKAIS KOHIETTYaTH3allHH.

Konnenryanuzamus - 3TO CTPYKTypa peallbHOCTH, paccCMaTpuBaeMas HE3aBUCHUMO OT
CIIOBaps MPEAMETHOM 00JIACTH U KOHKPETHOW CHTYaIlnH.

Hanpumep, ecnmu Mbl paccMaTpuBaeM IMPOCTYIO NPEIMETHYIO 00J1acTh, OMUCHIBAIOIIYIO
KyOUKH Ha CTOJIC, TO KOHIICNTYaJIU3aIllueH ABJISCTCS HA0OP BO3MOXKHBIX MMOJIOKECHUI KyOHMKOB, a
HE KOHKPETHOE MX PACIIOJIOKEHUE B TEKYIIIUI MOMEHT BPEMCHH.

bonee mo3mnelt Momudukanuen onpeneneHus ['pydepa sIBISETCS Takoe OIpeENeiiCHUE:
Onronoruss — 310 QopmManbHas cHelu(UKaNUs COIVIACOBAHHOW KOHIenTyanu3anuu. [lon
COTJIACOBAHHOW KOHIIENITya H3aluel Moipa3yMeBacTCs, YTO JaHHAsI KOHIICTITyaIn3alus He eCTh
9YaCcTHOE MHEHHE, a SBJISCTCS OOIIeH JIJIsl HEKOTOPO# TPYIIIbI JIFOICH.

CdhopmymnupoBaHo elie J0CTaTOYHO MHOTO Pa3HBIX OIpeaeieHuit oHTonoruu. Hampumep,
Hukona ['yapuHo omnpenensieT OHTOJIOTHIO clieAytouM obpa3zom: OHTONOTHSA - 3TO (popManbHas
TEOpHsl, OTPAHNYMBAIOIIAST BO3MOKHBIE KOHIIETITyaTHu3alluid MUPA.

HekoTopsie onpeneneHust OTpakaroT CoCOO0bl, KOTOPHIMH aBTOPBI CTPOSAT U UCIIOJIB3YIOT
oHTOJNOTHH, Hampumep: OHTONOTHUS - 3TO HEPAPXUYECKU CTPYKTYPUPOBAHHOE MHOYKECTBO
TEPMHUHOB, OTMHUCHIBAIOIIUX MPEIMETHYI0 00JacTh, KOTOPOE MOXKET ObITh HCHOJIB30BAHO Kak
UCXOJHAsI CTPYKTYpa Juis 0a3bl 3HAHUM.

ConepxxaHue OHTOJIOTHHI

OCHOBHBIMU KOMIIOHEHTAMHU OHTOJIOTUU MOTYT SIBIISITHCS:

- KJ1acChl (MJIH TOHSTHUS),

- OTHOIIIEHUS (MU CBOMCTBA, aTPUOYTHI),
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- pyHKIHH,

- aKCHOMBI,

- K3EMIUTSIPHI (MJIA UHIUBUIBI).

Knaccl mnm MOHATHS WCHOJB3YIOTCS B IIUPOKOM cMbicie. [loHsTHEM MOXeT OBITh
mo0asi CyIHOCTh, O KOTOPOW MOKET OBbITh JaHa Kakas-mub6o uHpopmanms. Kiaccel - 310
aOCTpakTHBIC TPYIIBL, KOJUICKIMH WM HaOopel 00bekTOB. OHM MOTYT BKJIIOYaTh B ceOs
AK3EMIUISAPBI, IPYrue KJacchl, MO0 K€ COYETaHHs U TOro, U Jpyroro. Kjaccel B OHTOJIOTHSAX
OOBIYHO OPraHMU30BaHbl B TAKCOHOMHUIO - HEPApXUYECKYIO0 KIAacCCHU()UKALUIO TMOHATHH TIO
OTHOIIEHHIO BKItoueHus. Hanpumep, kimaccel MykunHa u JKeHIUHA SBISIFOTCSA TOAKIACCAMU
Ki1acca YesoBek, KOTOPBIM B CBOKO OYEPEIb BKIKOYEH B KJIAacC MIIEKOMUTAIOIIME.

OTHOWMIEHUST TPEACTABISIIOT TUI B3aUMOJCHCTBUS MEXKAY MOHATHSAMH TPEIMETHON
obmactu. @opMasbHO N -apHBIE OTHOIICHUS ONIPEEIISIOTCS KaK IMOAMHOKECTBO MTPOU3BEACHUS N
MHOXkecTB: R € C1 x C2 x ... x Cn. [Ipumep OunapHoro otHomeHust - otHomenne YACTb-
HEJIOE. OrtHomieHuss TOXX€ MOTYT OBITh OpPraHHW30BaHbl B TAaKCOHOMMIO IO BKJIIOUYEHHIO;
HampuMep, OTHOIIEHUS OBbITb OTLOM JUIi M OBbITh_MaTepblo JUIsl Ha MHOXECTBE JIIoJeH
COJIep’KaTcsi B OTHOIIEHUM OBITb POJUTENEM JUIs, KOTOPOE B CBOIO OYEpEIb COJEPKUTCS B
OTHOIIEHHUH OBITh_TPEIKOM _JISI.

@YHKIUU - 3TO CHEUATbHBIA CIIy4ail OTHOIIEHHUH, B KOTOPBIX N -i 3JIEMEHT OTHOIIECHMS
OJIHO3HAa4YHO ompezensercs N-1 npenumiecTByrouMMu sneMeHTamMu. PopManbHO (QYHKIUU
ompenensores chueayrommM obpazom: F: Cl x C2 x ... x Cn-1 -> Cn. Ilpumepamu
(YHKIIMOHATBHBIX OTHOIICHUH SIBIISIOTCS OTHOIICHUS OBITh MaTEpblO JIISI Ha MHOXECTBE
JO/IeH, WM IIeHa IOJEP’KaHHOTO aBTOMOOMIIS, KOTOpas BBIYHCISAETCS B 3aBHCHUMOCTH OT
MOJIeNT! aBTOMOOMJIS, 1aThl U3TOTOBJICHUS U ITpo0Oera.

AKCHOMBI HCTIONB3YIOTCS, YTOOBI 3alKcaTh BBICKA3bIBaHMS, KOTOpPbIE BCETAa HCTUHHBI
OHu MOryT OBITh BKJIIOYEHBI B OHTOJIOTHIO JUIS Pa3HBIX IIeJIei, HampuMep, Uis OmNpeesieHus
KOMIIJIEKCHBIX OTpaHUYECHUN Ha 3HAuY€HUs aTpuOyTOB, apryMEHTHl OTHOILUEHUH, /Ui MPOBEPKU
KOPPEKTHOCTH UH(OPMALINH, OTIMCAHHOM B OHTOJIOTUH, UJIH JIJIsl BBIBOJ]Aa HOBOM MH(OpMALIHH.

B kaudectBe mpuMepa TOro, 4ro B paMKaxX OHTOJIOTUH MOHMMAETCS MOJl aKCHOMaMu,
MOXKHO TPUBECTHU CIIEAYIOIIee MOJIOXKEHHE U ero (OpMalbHYIO 3allHUCh Ha S3bIKE HCUUCICHUS
MIPEeIMKAaTOB MEPBOTO MOPAIKA:

PaGoTHuUK, ABIAIOMIUICS PYKOBOAUTEIEM MIPOEKTA, PA0OTAET B MIPOEKTE.

Brogsarcs mepemennsie E (pabothmk) um P (pykoBoautens mpoekrta). Torma akcuoma
3aMKChIBACTCS CIEAYIOUINM 00pa3oM:

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

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

Ilean co3manusi OHTOJIOT Hii

B nocnennue ronael pazpaboTka OHTOJIOTUN - sIBHOE (hOpMajbHOE OMKCAHUE TEPMUHOB
MpeIMETHON 00JIacTH W OTHOIICHMH MEXIY HUMHU - NEPEeXOJUT U3 MHupa JiabopaTopuil mo
HCKYCCTBEHHOMY HWHTEJJIEKTY Ha pabodrie CTOJbl 3KCIEPTOB MO MpeAMETHBIM obnacTsaMm. Bo
BcemupHoit nayruae WWW onrtonorum crtanu oObIYHBIM siBieHHEeM. OHTOJOTMH B CETH
BapBUPYIOTCS OT OOJIBIINX TAKCOHOMMIA, KaTErOpU3UPYIOIINX BeO-cailThl (Kak Ha caiite Yahoo!),
JI0 KaTeropusaluil NpojaBaeéMbIX TOBAPOB U MX XapaKTePUCTUK (Kak Ha caiite Amazon.com). Bo
MHOTHX JUCHMIUIMHAX ceddac pa3padaTbIBarOTCs CTAaHAAPTHBIE OHTOJOTHMH, KOTOPBIE MOTYT
UCMOJb30BAThCS AKCIEPTaMU MO MPEIMETHBIM OONACTSAM JJIsi COBMECTHOTO MCIIOJIB30BaHUS U
aHHOTHPOBAaHUA UHPOPMALIMU B CBOEH 001acTH.

Hanpumep, B 001acTi MeTUMIIMHBI CO3/IaHbI OOJIBIINE CTaHAPTHBIE, CTPYKTYPUPOBAaHHbBIE
cinoBapu, Takue kKak SNOMED wu cemantuyeckas cerb Cuctembl YHUDUIMPOBAHHOTO
Menmurnackoro SI3sika (Unified Medical Language System, UMLS). Takke NOSBISIOTCS
oOmmpHble obuenenessie onTonoruu. Hanpumep, Ilporpamma OOH no passututo (the United
Nations Development Program) u wommanusi Dun & Bradstreet oObeauHmmmM ycuius Juis
paspabotku oHtosnorun UNSPSC, koTopas mpemocTaBisieT TEPMHUHOJIOTHIO TOBAPOB U YCIyT
(unspsc.org).
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Onronorus ompenensier oOMMHA CIOBApPh Ui YYEHBIX, KOTOPHIM HY)KHO COBMECTHO
UCTOJb30BaTh MH(pOpMAIMIO B mpeaMeTHod oOmactu. OHa  BKIIOYAET  MAIIMHHO-
MHTEepHpeTHpyeMble (POPMYIHMPOBKUA OCHOBHBIX MOHATUN MPEIMETHOM 00JACTH W OTHOLICHHS
MEXAY HUMHU.

[Touemy BO3HHKaeT MOTPEOHOCTH B pa3paboTke OHTONOTMU? BOT HEKOTOpPbIE MPUYMHBI,
KOTOpbIE HUXKE OyIyT pacCMOTPEHBI OIpOOHEE:

- Il COBMECTHOTO HCIOJIb30BAaHUS JIOAbMHU WM NPOTPAaMMHBIMU areHTamu OOILero
MIOHUMAaHUs CTPYKTYpPbl HHPOpMaLUY;

- J171s1 BO3MO’KHOCTH OBTOPHOI'O MCIOJIb30BaHUs 3HAaHUH B IIpeIMETHON 00JacTy;

- JUISL TOTO YTOOBI CAENaTh JOMYIICHUS B IPEMETHOM 00IaCTH SIBHBIMH;

- 1Sl OTJ€JICHUs 3HaHUH B IPEMETHON 00JIaCTH OT ONEPAaTUBHBIX 3HAHUIA;

- ISl aHaJIM3a 3HaHUM B IpeIMETHON 001acTu.

CoBMecTHOE UCHOJB30BAHUE JIOABMHM WJIM TNPOTPAaMMHBIMH  areHTaMu oOIlero
MMOHUMAaHUSI CTPYKTYpPbl HH(POPMAILIUK SBJISIETCS OJAHOM M3 HauboJsiee OOMMX 1eNel pa3padoTKu
oHtosnoruil. K nmpumepy, mycTb HECKOJIBKO pa3iMyYHBIX BeO-caiTOB coaepkaT MH(OpPMALHIO 1O
MEIUIMHE WIM TPEJOCTaBIAIOT HHPOPMAIMIO O IUJIATHBIX MEAWLUHCKHUX  YCIyrax,
oruiaurBaeMbix 4epe3 MHrepHer. Eciam 3T BeO-cailThl COBMECTHO HCIOJIB3YIOT U MYOIHUKYIOT
OIHy W Ty e 0a30Byl0 OHTOJIOTUIO TEPMHUHOB, KOTOPHIMH OHHM BCE TOJb3YIOTCA, TO
KOMITBIOTEPHBIE areHThl MOTYT W3BJEKaTh HHGOPMALMIO W3 OSTHUX pa3IUYHbIX CalWTOB U
HaKaIjuBaTh €€. ATreHThl MOTYT HCIOJIb30BaTh HAKOIUJIEHHYIO HMH(OpMaIMio i OTBETOB Ha
3arpochl NOJb30BaTENEN WM KaK BXOHbIE JaHHbIE JUIS IPYTUX MPUII0KEHUH.

ObecnieueHre BO3MOKHOCTH MCIIOJIB30BAHUS 3HAHUN MPEIMETHON 00JIaCTH CTaO OJTHOM
U3 JIBIXKYIIMX CWJI HEJABHEro BCIUIECKa B M3ydeHUM OHToJiorud. Hampumep, mis mopaeneit
MHOTHX Pa3JIMYHbIX MPEAMETHBIX o0nacTteil He0OX0aUMO c(HOPMYIUPOBATh MOHATHE BPEMEHHU.
OTO TpEenCTaBICHHE BKIIOYAET IOHATHE BPEMEHHBIX WHTEPBAJIOB, MOMEHTOB BPEMEHH,
OTHOCHUTEINIbHBIX MEp BpeMeHH U T.A. Eciu oHa rpymmna yueHbIX JeTalbHO pa3padoTaeT TaKyro
OHTOJIOTHIO, TO JPYru€ MOTYT IPOCTO IOBTOPHO HCIOJIB30BaTh €€ B CBOMX IPEIMETHBIX
obnactsx. Kpome Toro, ecim HaM HYKHO c€O3[aTh OOJIBIIYIO OHTOJIOTHIO, MBI MOXEM
MHTErPUPOBATh HECKOJIBKO CYIIECTBYIONIMX OHTOJIOTHHM, OIUCHIBAIOIIMX YacTU OOJBIION
npeaMeTHoil oOnactu. Mbl Takke MOKEM MOBTOPHO HCIOJIb30BaTh OCHOBHYIO OHTOJIOTHIO,
takyro kak UNSPSC, u pactmputh ee /It ONMcaHus HHTEPECYIOIeH Hac MpeIMETHOM 001acTH.

Coznanue sIBHBIX JIOMYIIEHUN B MPEAMETHOM 00JacTH, JIeKalluX B OCHOBE pean3allli,
JAeT BO3MOXXHOCTb JIETKO HW3MEHUTh O3TU JOMNYLIEHHS [PU M3MEHEHUM HAIIUX 3HAHUM O
npenMeTHoil obmactu. JKecTkoe KOOUpOBaHUE MPEANOJIOKEHUM O MHUpe Ha s3bIKe
MIPOrpaMMHUPOBAHUS NIPUBOJUT K TOMY, YTO 3TH IPEAINOJIOKEHHUS HE TOJBKO CIOXKHO HAUTH U
MOHATh, HO M TaKXe CII0XHO HM3MEHHTb, OCOOEHHO Hemporpammucty. Kpome Toro, sBHbIE
crenugpuKauy 3HaHUN B MPEAMETHOM 00JIaCTH TMOJIE3HBI JJIi HOBBIX MOJIb30BaTENeH, KOTOPhIE
JOJIKHBI Y3HATh 3HAUEHUS! TEPMUHOB IIPEIMETHON 001acTH.

OtneneHue 3HaHWM MPEAMETHON OOIACTH OT OMEPATUBHBIX 3HAHUU - 3TO €lle OAMH
BapUaHT OOIIEro MPUMEHEHHs] OHTOJIOTHHA. MBI MOXXKEM OIucaTh 3a/Ja4y KOH(HUTypHUpOBaHUs
MPOJyKTa M3 €ro KOMIIOHEHTOB B COOTBETCTBUU C TpeOyeMol crnenudukanueil u BHEAPUTH
porpamMmy, KOTOpas JieJlaeT 3Ty KOH(PUIypalMio HE3aBUCHUMOM OT MpOAyKTa M CaMHX
KoMnoHeHTOB. Ilociae »sToro ™Mbl MoOXeMm pa3paboTaTh OHTOJIOTMIO KOMIIOHEHTOB U
xapakTepucTuk OBM M mpUMEHUTH 3TOT aNrOpuTM s KOH(GUTYpUPOBAHHS HECTaHIAPTHBIX
OBM. M5l Takke MOXEM HCIHOJIb30BaTh TOT )K€ aNTOPUTM sl KOH(UrypupoBaHUS JHU(DTOB,
€CIIM MBI MIPEI0CTABUM €MY OHTOJIOI'MIO KOMIIOHEHTOB JH(Ta.

AnHanu3 3HaHMH B TNpEeIMETHOW 00JacTH BO3MOXKEH, KOIJla MMeeTcs JeKIapaTHBHAs
cneunpukanus TepMUHOB. DopManbHBI aHaNW3 TEPMHUHOB UYPE3BBIYAWHO IIEHEH Kak IMpHU
MIONBITKE MOBTOPHOTO UCIIOJIB30BAHUS CYHIECTBYIOIIMX OHTOJIOTHUM, TaK U IIPU UX PACUIMPEHUN.

Yacto oHTOJNIOTHS MPEIMETHOM 007acTu cama 1o cebe He sBiseTcs 1enbio. PazpaboTka
OHTOJIOTUM CPOJHM OIpelesieHuI0 Habopa MaHHBIX M HMX CTPYKTYpPbl JAJs HUCIOJIb30BAaHUS
OPYTMMH TIporpaMMaMu. MeToasl pelieHus 3ajad, JOMEHHO-HE3aBUCHUMBIE IPUIIOKEHUS H
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IporpaMMHBIC arc¢HTbl HCHOJIB3YIOT B KadCCTBC JAHHBIX OHTOJIOTUHU U 0asbl 3HaHI/If/'I,
IMOCTPOCHHBIC HAa OCHOBC 3TUX OHTOJIOTHH.

IlocTaHoBKa 327244 K HpaKTH‘lGCKOﬁ paﬁoTe 3

1. M3yuure npennaraeMplii TEOpETUYECKUI MaTepHUall.

2. Pazpaboraiite HHGOPMAITMOHHYIO MOJIENb ISl BRIOPAHHOTO HH)KEHEPHOTO TPOCKTA.

3. [locTpoiiTe Mo€b NPEACTABICHUS JAHHBIX.

4. CocraBbTe OTYET, BKIIOYAIOMIMM MOJENb MPEICTaBICHUS] JaHHBIX, OIMCAHUE
KOMIIOHEHTOB CUCTEMBbI, IOTOKOB JIaHHBIX, XPAHUJIUII U BHEITHUX 00beKTOB. [IpencraBbre oTUeT
10 MPAKTUYECKON paboTe JUIsl 3aIIUTHI.

BapI/IaHTbI HHIAUBUAYAJTbHBIX 3aJjaHui

B cootBercTBMM C yKa3aHHOM MpPEAMETHON OONAcThI0 M KIIacCOM pa3pabaThIBa€MOTO
MpOeKTa MOCTPOMTE MOJENb TPEACTABICHUS AAHHBIX, BKIIOYAs BO3MOJKHBIE B3aWMOJICHCTBHSA
MEX]Ty KOMIOHEHTaMHU CHCTEMBI.

Tabnuna 3.2 — lnauButyanpHble 3a1aHUS

Ne | [Ipenmernas obaacThb Kiace IC

1 Cknan MRP

2 [Ipon3BOICTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusTre CRM

4 ToproBoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpouTtenbHOE TpeAnpUsITHE NC yuera

8 Bricmiee yuebHOe 3aBeieHne NC ynpaBnenus
9 Nudpactpykrypa npeanpusiTas CIIITP

10 | AnmapaTtHas UHPPACTPYKTYpaA MPEATPHUITHS DKCHepTHas CUCTeMa

Conep:xanue oTyera

[To BbIMONHEHHOW paboTe cocraBisiercs oT4eT. OTYET BBIMOJHSACTCS B AJIEKTPOHHOM
Buje. [1o BBITIOJIHEHHOMY OTUYETY MPOBOAMTCS 3aIIUTa MPAKTHYECKON PaOOTHI.

OTuer MO MPAaKTUYECKOH paboTe JMOJDKEH COCTOSTh M3 CIEAYIONUX CTPYKTYPHBIX
AIIEMEHTOB:

- TUTYJBHBIH JIUCT;

- BBOJIHAS YacTh;

- OCHOBHasl 4acTh (OMUcaHue paboThl): MOJEIb MPEICTABICHHS TAaHHBIX;

- 3aKJIFOYCHHE (BBIBO/IBI).

BBojHas yacTh OTYETa IOJDKHA BKIIOYATH ITYHKTHI:

- YCJIOBHE 33]1auH;

- MIOPSJIOK BBITIOJTHEHHSI.

- IPOrpaMMHO-AIIaPaTHBIC CPEJICTBA, HCIIOIb3yEMbIC MTPU BBIMTOJIHEHHH PAOOTHI.

3amuTa oTYeTa M0 MPAKTUYECKOHN paboTe 3aKII0UaeTCs B MPEIbsIBICHUH MPENO/1aBaTETI0
MOJIyUEHHBIX Pe3ylbTaTOB B BHJE (haiiia U JEMOHCTPAIMH MOJy4YE€HHBIX HABBIKOB MPU OTBETAX
Ha BOTPOCHI IIPEToaaBaTels.

KoHnTpoabHbIe BONPOCHI

1. MaiiTe onpeaeneHue NOHATUIO «MOJEIb IPEICTABICHNS JaHHBIX).

2. Kakue TUIbI CBSA3M MOTYT IPUCYTCTBOBATh B peALMOHHBIX BJ1?

3. JlaiiTe onpeneneHne NOHATHIO «IIOTOK JAHHBIX».

4. Kakue TUnbl B3aMMOAECUCTBUS MIPEACTABIEHBI MEXKy KOMIIOHEHTAMH CUCTEMBI?
5. JlaiiTe onpenenenue MOHATHIO Kilacc, 0OBEKT Kilacca, CYIIHOCTb

6. Kem 1 11 4ero Moxet ObITh HCIIOJIB30BaHA MOJIEIb TAaHHBIX?
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HpaKTI/I‘leCKaH paﬁoTa 4. CemaHTHYECKOE MOAC/TUPOBAHUEC TAHHBIX U 3HAHHUH B
TEXHOJIOTUAX 00JIbIINX JAHHBIX

Henp pabGorbl: M3yueHue METONOJIOTMM CEMAaHTHYECKOIO MOJEIUPOBAHUS JIAHHBIX.
[lomydeHne HaBHIKOB 1O TNPHUMEHEHHIO METOJOJIOTHU Ui pa3paboTKu HH(OPMAIHOHHOTO
oOecrieyeHns MPOEKTa.

[IpakTuyeckas paboTa HampaBieHA HAa O3HAKOMJICHHE C OCHOBHBIMH IOHSTHSMHU
METO/I0JIOTUH CEMAHTUYECKOT0 MOJIEIMPOBAHUS JTAaHHBIX, [TOJIyYEHHUE HABBIKOB 110 PUMEHEHUIO
JAHHBIX MOHATHM 1pu  pa3paboTKe MPOEKTa, H3YUYEHHE METOMOB MPOEKTHPOBAHHMS
HMH(POPMAILMOHHOT'0 00€CTIEYEHUSI CUCTEMBI.

TpebGoBaHus K pe3y/bTaTaM BBIIOJHEHUS TPAKTUYECKON padOThI:

[locTpouTh CEMAaHTHYECKYIO MOJENIb MpPEACTaBICHUS JaHHBIX, MPEIACTaBUTh U
000CHOBATh Pe3yJIbTaThl MOJICIIUPOBAHMSL.

OcHoBBI TEOpHH

B IMPOCKTUPOBAHNN OHTOJIOTUU YCIOBHO MOJXHO BBIACIIMTL /[JIBa HaIlpaBJICHUA, 100
HEKOTOPOTO BpPEMEHH pa3BUBABIIMXCS OTAENBHO. llepBoe CBs3aHO C TMPEACTaBICHHEM
OHTOJIOTHMHU KaK q)OpMaHLHOfI CHCTECMBI, OCHOBAHHOM HA MaTEMAaTHUYECKU TOYHBLIX aKCHOMaX.
Bropoe nHampaBieHue pa3BHBAJOCh B paMKaxX KOMIBIOTEPHON JMHIBUCTHKA M KOTHUTHMBHOM
HayKH. TaM owronoms IOHUMAJACh KaK cHCTEMa a0CTPAKTHBIX MOHITHIH, CYIIECTBYIOUIUX TOJBKO B
CO3HAaHUHU YCJIOBCKA, KOTOpass MOXET OLITH BbIpaX€HA Ha €CCTECCTBCHHOM A3BIKEC (I/IJ'H/I cpeacrBaMu
KaKoM-TO JIpyroil cuctembl cUMBOJIOB). IIpu 3TOM OOBIUHO HE JenaeTcsl MPEeANoJOXKEHUH o
TOYHOCTH WJIM HETIPOTUBOPEUNBOCTH TaKOW CHCTEMBI.

Takum oOpa3om, cymiecTByeT JBa ajJbTEPHATUBHBIX IMOJAXOJa K CO3JaHUI0 U
nccaeaoBaHuto oHTosoruil. [lepBriit (popManbHBI) OCHOBAH HA JIOTHKE (ITPEAMKATOB MEPBOTO
MOpsAKA, JECKPUNTUBHOM, MOJAIBHOM M T.I.). BTOopoi (JMHTBUCTHYECKWI) OCHOBaH Ha
M3YYEHUU €CTECTBEHHOIO S3bIKa (B YaCTHOCTH, CEMaHTHUKHU) M TOCTPOCHHHU OHTOJIOTMHA Ha
OOJIBIINX TEKCTOBBIX MAaCCUBaX, TaK HAa3bIBAEMBIX KOPITyCaX.

B mnacrosimee Bpemsi JaHHBIE TOIXOJbl TECHO B3aUMOJAEUCTBYIOT. MZET rowe CBSI3EH,
MO3BOJISIFOIIMX KOMOMHHPOBATh COOTBETCTBYIOIIME METOAbl. [loaToMy MHOrza OBIBaeT CIIOKHO
OTJICJIUTh JIGKCUUECKHUE OHTOJIOTUU C 3JeMEeHTaMHu (OpMajbHBIX AKCMOMATHK OT JIOTMYECKUX
CUCTEM C BKJIFOUEHUSIMU JIMHIBUCTHYECKUX 3HAHUM.

HezaBucumo OT pa3nMuHBIX MOJAXOJOB MOXHO BBIACTUTH 3 OCHOBHBIX MpPHUHIIMIIA
KJ1acCU(UKAIIUU OHTOJIOTHIA:

- 10 cTeneHu (GopMaTbHOCTH;

- 110 HATIOJTHEHUIO, COACPKIMOMY;;

- 1O IIeJIU CO3/IaHusl.

PaccMoTpuM coOTBETCTBYIOIIUE KiIacCU(PUKAIINY 110 TOPSIKY.

Kuaacenpukanus no crenenu popmanabHocTH. "'CieKTp OHTOI0THI"

OObIYHO JIIOIM M KOMIBIOTEPHBIE AareHThl (MpOorpamMMbl) HMEIOT HEKOTOpPOe
MpPEJICTaBJICHHEe O 3HAYCHHsIX TEePMHUHOB. I[IporpamMmHbIe areHThl HHOTAA MPEAOCTaBISIOT
CHeu(pUKAIUI0 BXOIHBIX M BBIXOHBIX JaHHBIX, KOTOPbIE TAKXKE MOTYT ObITh MCIIOJIb30BaHbI KaK
creunguiauns rporpamme. CXOJTHBIM 00pPa30M OHTOJIOTHH MOTYT OBITH MPUMEHEHBI, YTOOBI MTPEIOCTABUTh
KOHKPETHYIO clelu(UKalui HMEH TEPMHUHOB M 3HAUY€HUH TEpMHUHOB. B pamkax 3Toro
MOHUMaHUs (TJIe OHTOJIOTHS SBJISAETCS CrenupUKANCH KOHIIENTYATbHON MOJCIHU - komyenryamsaum)
CYIIECTBYET MPOCTOp Ui Bapualuii. OTAenbHbIe BUIBI OHTOJOTHII MOTYT OBITh MPECTAaBICHBI
KaK TOYKHM Ha CTIEKTPE B 3aBUCUMOCTH OT JIeTaJIel UX pearnu3aluu.
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Fatanork Ha ocHoee |0

Cnogapy TEPMMHOE
P P Tesaypychl.

He thopMansHble OTHoWweEHKWE “Beiwe-Huxe:s

TAKCOHOMIAK

PopMansHele
TAKCOHOMKMK

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

A3 BHHKTUMEHEIE KNACCEI,

JBpaTHEIE CBOMCTES
MNpoU3EONEHEIR NOMMHECKME

OrpaH<ERA

Puc. 2.1. Cnektp ontonoruii. Kocasg depra pasfensieT CHCTEMBI, MPEIOCTABIISIONINAE
"4e0BEKO-TIOHATHBIE" (BBILIE YEPThI) U ""MaIIMHO-TIOHATHBIE" (HMKE YepThl) OIMCAHUS

Ha pucynke n3o0pakeH Tak Ha3bIBa€MbIi CIIEKTP OHTOJIOTUH IO CTeNeHU (POPMaIbHOCTH
MIpe/ICTaBJICHHUS], UCIIOJb30BAHUIO TEX WJIM UHBIX CHHTAKCUYECKUX KOHCTpyKuui. Kaxnas Touka
COOTBETCTBYET HAJIMYHUIO HEKOTOPBIX KIIOYEBBIX CTPYKTYpP B OHTOJIOTMM, OTJIMYAIOIIMX €€ OT
Ipyrux Touyek Ha crekrpe. Kocas yepra yclIOBHO OTHENSE€T OHTOJOTMH OT JIPYTHX PECypCoB,
MMEIOLIUX OHTOJIOTHYECKUN XapaKTep.

[lepBoil TOuke Ha CIEKTPE COOTBETCTBYET KOHMPOIUPYEMBLI C106APD, T.€. KOHSUHBIH
CIHUCOK TEPMHUHOB (IIPOCTEHIINM MPUMEPOM SIBJISETCS] KaTajlor Ha OCHOBE MICHTU(PHUKATOPOB).
Karanoru npencTaBistoT TOYHYIO (HE MHOTO3HA4YHYI0) HHTEpIpeTaluio TepMuHOB. Hampumep,
Kb pa3, CChUIASCh HA TEPMHUH "MaluHa", Mbl OyJIeM MCIOJIb30BaTh OJHO U TO K€ 3HAUCHUE
(cooTBeTcTBYIOIIEe HEKOTOpoMy ID B cioBape), BHE 3aBUCUMOCTH OT TOTO, O YeM HJET peub B
KOHTEKCTE: 0 "cTupalibHON MamuHe", "aBToMoOmIIe" WK "TOoCy1apCTBEHHOM MaiHe".

Hpyroi cnenudukanueii OHTOJOTHH MOXKET OBbITh 210ccapuil, TIPEACTABISIIONINN co00M
CIMCOK TEPMHUHOB C HX 3HAUYEHUSMHU. 3HAYCHHS ONHUCHIBAIOTCA B BHJIE KOMMEHTapHEeB Ha
€CTECTBEHHOM sI3bIKE. DTO JaeT 0oJbile HH(POPMALIUU, TOCKOJIBKY JIFOAU MOTYT MIPOYECTh TaKOM
KOMMEHTapuii ¥ TIOHATH CMBICH TepMuHa. HHTeprperanuu TEPMUHOB MOTYT OBIThH
MHOTO3Ha4YHBIMU. [JI0CCapuy HEMpUTOIHBI AJIS aBTOMATHYECKOW OOpabOTKU MPOrpaMMHBIMU
areHTaMu, HO MOKHO, KaK M paHee, IPUCBOUTH TepMuHaM ID.

Tezaypycel HeCcyT NOTOJHUTEIBHYIO CEMAHTHKY, OTPENENss CBA3H MEXKAY TePMHUHAMH.
OTHOLIEHUS,, CBOMCTBEHHBIE I TE3aypyCOB: CHHOHUMUS, uepapxuieckoe OmHoOuieHue Hu
accouuanus. PanHue nepapxuu TepMUHOB, NosiBUBLIMECS B CETH, ONPEAEIsUIM TEPMHUHBI Yepe3
onepauuu 00001eHuss U yTouHeHus. Yahoo, Hampumep, BBesna HEOOJBIIOE YHCIO KaTeropuit
BEPXHETO YPOBHS, TAaKUX, Kak " mpeaMeTsl ojexasl . 3aTeM " maThe " onpenensioch Kak BUL
(>xeHCKOM) onexabl. SIBHas mepapxus Yahoo He COOTBETCTBOBala B TOYHOCTH (OPMaJIbHBIM
ceorictBam uepapxuueckoro otHomenus I[IOJJKJIACC-KJIACC. B Takux nepapxusix MOKET
BCTPETUTHCSI CUTYalMsl, B KOTOPOM JK3EMIUIIP KJacca-IIOTOMKA HE SBISETCS OSK3EMIUIIPOM
Kiacca-nipeaka. Hampumep, oOmas kareropust " mpeaMeTsl OJeKIbl " UMEeT MOAKATeropuio "
xeHckue " (KoTopasi 1oJpKHA Oblia Obl 00JIee TOYHO Ha3bIBaThCS " JKEHCKUE TMPEAMETHI OIEWKIbI
"), a 3Ta KaTeropus, B CBOIO OYepe]b, BKIIOYAET MojKareropuu " akceccyapsl " u " miaThs "
SIcHO, uTO akceccyapbl, Hampumep " Opoin ", HE SABISAIOTCA MpPeAMETaMH OJEXKJbl. 31ech He
BbINOIHsSAETCS BaxkHOE cBOMCTBO oTHOMIEHUS [TO/IKIIACC-KIIACC - TpaH3UTUBHOCTb.
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Hanee cienyer Touka ¢hopmanvhvle makcoHomuu. ITa PA3HOBUIHOCTH OHTOJIOTMH
BKIIt04YaeT ToyHoe onpeaenenue otHorrenus [IOJIKIIACC-KJIACC (o6o3Hauaemoro kak iSA ).
B Takux cuctemax CTpOro COOJIOACTCS MpaH3umMueHOCmb OTHOLICHUS ISA: ecnu A sSBIsSETCS
IOoJKJIacCcOM Kilacca B, To kakaplii mojkiace kiacca A Takke SBISIETCs NOJKIAacCOM Kiacca B.
Crporas uepapxus KJIacCOB HEOOXOJMMa MPHU MCIOJB30BAHUM HACJIECIOBAHMS JJISl MPOLEIYPHI
JIOTMYECKOTO BBIBOJIA.

Crnenyromas TOYKa CHEKTpa - HAJWYUE B OHTOJOTHYECKOW cucTeMe (popmanbHOTO
ornomeHuss DK3EMITISAP-KJIIACC (o6o3nauaemoro kak isInstanceOf ). Hekotopsie
KJIaCCU(PUKAIIMU BKJIFOYAIOT TOJIBKO HMMEHA KIIACCOB, NIPYTHE COJIEp)KAT Ha HIDKHEM YpPOBHE
s3eMIusipel  (uHauBHAbl). s otHomenus OK3EMIUISP-KIJIACC  BboimonHsIeTCS  Tak
Ha3bIBacMas "HacieayeMOoCTh" BIOJIb OTHOLICHUS ISA: eciiu A sSBISITCS MOIKIACCOM Kiacca B,
TO KaXIbl HK3EMIULIp Kiacca A Takke sBIIeTCS dSK3eMIuisipom kiacca B. Iloatomy B
MIPUBEACHHOM BbIIIE Npumepe " Opomm " He MOTyT ObITh NOMEUIEHBl B HepapXuu Hxke "
MpeAMET OJSKIbl ", JaKe B TOAKATETOPHUIO " KEHCKHE TMpEeAMEThl OJCKIbI ", WU CTaTh
9K3EMIUIIPOM 3TOM KaTETOPUH.

Jlanee cpeny CTPYKTYPHBIX DIIEMEHTOB TOSIBIISIIOTCS C10mbl. 3]eCh KJIacChl (MHOTIa UX
Ha3BIBAIOT (hpetimamu ) MOTYT UMETh HHPOPMAIIHIO O coticmeax (cromax). Hanpumep, xiacc "
peaMET OJEXKIbl " MOXKeT MMeTh cBoicTBa " mena ", " cmeman u3 ". CBoicTBa OBIBAIOT
0COOEHHO TOJIE3HBIMH, KOTJIa OHU OTIPE/ICIICHBl Ha BEPXHUX YPOBHSIX HUEPAPXUH U HACICTYIOTCS
nojakiaccamu. Tak, B MOTPEOUTENHCKON HepapXuM Kiacc " MpoayKT " MOXKET UMEeTh CBOMCTBO "
1eHa ", KOTopoe MoJy4aT BCE €ro MOIKIACCHI.

Bosnbiieit BBIpa3UTENBHOCTHIO 00JIAAIOT OHTOJOTHUM, BKIIIOYAIOIIME OTPAaHUYEHHUS Ha
o0nacTh 3HaUYE€HUN CBOMCTB. 3HAUEHHS CBOMCTB OepyTcs M3 HEKOTOPOTO IpPeIoNpeeseHHOTO
MHOKECTBa (IIeJIbIE YHWCJIa, CUMBOJIbHBIE KOHCTAHThI) WM M3 IIOJMHOKECTBAa KOHIIENTOB
OHTOJIOTHH (MHOYECTBO IK3EMIUISIPOB AAHHOTO Kilacca, MHOXECTBO KjaccoB). MOXHO BBECTH
JOTIOTHUTEIbHBIE OTPAaHMYEHHUs Ha TO, YTO MOJXKET 3amlojHATh cBoicTBo. Hampumep, amns
cBoiictBa " caenmaH w3 " kimacca " mpeaMeT OAEKIb " 3HAYCHHs] MOTYT OBITh OTPaHUYCHBI
sK3eMIUIsIpamMu kiacca " matepuan ". JIeTKko yBUAECTh MPOOJIEeMbl, KOTOPBIE MOTYT BO3HUKHYThH B
ATOM CJIy4ae MPU HMCTOJIb30BaHUM HECTporoi TakcoHomuu. Ecmm " mgyxu " - moTomMok kiacca "
MpeaMeT OJIeXk /bl "', TO OH YHACJEAyeT CBOMCTBO " clefiaH U3 " BMECTe ¢ OrpaHUYCHHEM Ha €ro
3navyenus (" marepuain ).

B 1menom ¢ HeoOXOOUMOCTBIO OMUCHIBaTH 0Oo0Jiee CIOXKHbIE (DAKThl BbIpAa3UTEIbHBIC
CpeICTBa OHTOJIOTHMHM (M €€ CTPYKTypa) ychoxHstoTcs. Hampumep, MoxeT mnorpeOoBaThCs
3alO0JHUTh 3HAYEHHE KaKOro-au0o CBOMCTBA HK3EMIUISpA, HCHOJIb3Ys MaTeMaTH4YeCKOe
BBIpa)KEHUE, OCHOBAaHHOE HA 3HAYEHUSX JPYIMX CBOMCTB JAHHOIO SK3EMIUIApA WM 3HAUYECHUAX
CBOMCTB JIpYr'HX 3K3eMIUISIpOB. MHOTHE OHTOJOTUH MO3BOJISIOT OOBSIBIATH Ba U OoJiee Kiacca
TU3BIOHKTUBHBIMU  (HENEpeCceKalluMucs). OTO oO3HayaeT, 4YTO Yy JIaHHBIX KIJIACCOB HE
CYIIECTBYET OOILIUX IK3EMILISPOB.

HekoTopsbie s3bIkH OMUCAaHUSI OHTOJIOT U MTO3BOJIAIOT A€TaTh MPOU3BOJIBHBIC JIOTUYECKUE
YTBEPKACHUS O KOHIIETITAX - AKCUOMBL.

S3piku omucanus ontoJnorui, Takue kak CycL u Ontolingua, mo3BossitoT (GpUKCUPOBATH
YTBEPKACHUS Ha S3bIKE JOTUKHU MpeauKaToB nmepBoro nopsaka (FOL).

Kuaacenpukanus no uesim co3faHus

B pamkax osToif kmaccuduKanuu BBIACISIOT 4 YpOBHSA: OHTOJOTHS MPEICTaBICHHUS,
OHTOJIOTHS BEPXHETO YPOBHS, OHTOJIOTUS MTPEIMETHOM 00JIaCTH U MPHUKIAIHAS OHTOJIOTHSL.
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OHTonorumn KOHL|enTyanusauus
I'lpe,EI,CTaB.I'IEHMFI it;[:lh“ﬂ:ﬂu3hn08 npencTaBneHns

NOBTOPHO UCNoNb3yeman B

OHTONnorMu pasHbIX NpeaMeTHLIX 0BnacTsx

BepPXHEero ypoBHS

NOBTOPHO UCnonb3yemas BHYTPW

OwTonoruu npeAMeTHbIX) 0AHOWN npeameTHOW obnacTi

obnacTtein

HET BOSMOXHOCTWN NOBTOPHO

[puknagHble
ncnone3oBaTh

OHTOJTOTHK

Puc. 2.2. Knaccudukaiys OHTOJIOTHI IO 1IETH CO3TaHMS

OHTO/MI0T NS PEACTABJICHUSA

Hens ee co3manust - omMcaTh OONAacTh MpPEACTaBICHHS 3HAHHM, CO3AaTh SA3BIK JUIS
crenupuKauy Jpyrux OHTOJIOTUi 6ojiee HU3KUX ypoBHEH. [Ipumep: onucanre NOHATUHN sI3bIKA
OWL cpencteamu RDF / RDFS. B naHHOM ONHMCaHWUH OMPEACTISIOTCS TaKHe MOHSTHSA, Kak

nn nn nn nn

"knacc", "oTHomeHue", "orpaHnueHNE HA 3HAYEHUE CBOMCTBA", "ToMeH", "nnanazon" U T.II

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

owl:Restriction

—— owl:AnnotationProperty

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

Puc. 2.3. Onronorus npexacrasiueHus ais si3pika OWL
OHTOJI0THSI BEpXHEr0 YPOBHS
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Ee Ha3HaueHue - B CO3JaHUU €AMHON "TIPaBUIbHON" OHTOJIOTHH, (PUKCUPYIOIIEH 3HAHUS,
oOmue A7 HECKOJIbKUX MPEAMETHBIX 00JacTeld, 1 B MHOTOKPATHOM HCIIOJIb30BAaHUU JTAHHOMN
oHrosiorud. CyIIecTBYeT HECKOJBKO KPYIMHBIX OHTOJOTMH BEPXHETO YPOBHSL: cye, norcs, suuo,
onronorust Jxona CoBbl (J.Sowa) m npyrue. Ho B 1L€IOM NONBITKH €O3JaThb OHTOJIOIMIO
BEPXHEIr0 YPOBHS Ha BCE CIydad >KM3HU IIOKA HE MIPUBENIN K 0°KMJIa€MBIM pe3ysibrataM. MHorue
OHTOJIOTMH BEPXHET0 YPOBHS MOXO0XH APYr Ha apyra. OHU coaep:KaT OJHU U T€ K€ KOHLIETITHI:
CYIIHOCTh, SIBJICHHE, TPOLECC, OOBEKT, pOJb, MPOCTPAHCTBO, BpPEMs, MaTepus, COOBITHE,
JNEUCTBUE U T.II.

Entity

Subclass-0f

Physical 4-————0—'8—@'1{———— Abstract

A F A A

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

Puc. 2.4. Bepxuuit yposeHb nuepapxuu ontosornu SUMO

OHToJIOrUs MpeaMeTHOI 00J1acTH

Jlpyroe Ha3zBaHue - OHTOJIOTHs ToMeHa. Ha3HaueHue cxoke ¢ Ha3HAUYEHUEM OHTOJIOTUU
BEpXHETO YpPOBHS, HO 00JIaCTh HMHTEpeca OTpaHWYEHA OJHOW MpeaMETHOW o0macTpio (T.H.
JIOMEHOM), HalpuMep, aBHalMsl, MEAUIIMHA, KyJIbTypa, AUCTaHIIMOHHOEe oOydyeHue, MHTepHeT-
TexHosioruu. OHTOJNOTHSA TPEIMETHON o0macT 0000IIaeT TOHSATHS, HCIOJIB3YIONUECS B
HEKOTOPBIX 3a/Jadax JOMeHa, abCTparupysach OT caMHX 3a7ad (Tak, OHTOJIOTHS aBTOMOOWIICH
HEe3aBHCHMa OT JIOOBIX 0COOEHHOCTEH KOHKPETHBIX MapOK MaiivH). Bo MHOTHX TUCIUILUIMHAX
ceiluac pa3pabaThIBalOTCS CTaHAAPTHBIE OHTOJIOTUM, KOTOPbIE MOTYT HCIOJb30BATHCS
SKCIEPTaMU MO MPEAMETHBIM 00JacTAM Il COBMECTHOTO HCIIOJIb30BAHUS M AHHOTHUPOBAHHS
nH(popMaIuu B cBoel 00J1acTH.

Hanpumep, B 061acTH MEIULIMHBI CO3/IaHBI OOJIBIINE CTaHJAPTHBIE, CTPYKTYpPUPOBaHHbBIE
cosapu, takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CUCTeMAaTHU3UpOBaHHAs HOMEHKJIATypa MEAMIMHBI - KIMHWuYeckas TepMmuuonorus) u UMLS
(Unified Medical Language System - cemantuueckass cetb Cucrtembl YHUDHUIIMPOBAHHOTO
Menununckoro f3pika). Takke MNOSBISIIOTCS OOMIMpPHBIE OOIIEIENeBble OHTOJIOTUU. Tak,
nporpamma OOH mo passutuio (United Nations Development Program) u kommnanus
Dun&Bradstreet o0benununu ycunusi s paszpabotku  oHtonorun UNSPSC, kotopas
MPEIOCTABIISIET TEPMUHOJIOTHIO TOBAPOB U YCIYT (WWW.UNSPSC.01g).

IIpuxjagHas OHTOJIO0THSA

Hasnauenme Ttakoil OHTOJOTHII B TOM, 4YTOOBI OMHCAaTh KOHIIENITYyadbHYIO MO/IENb
KOHKpPETHOM 3aJayil WM TmpuioxkeHus. [IpuknagHple OHTOJOTHU OMUCHIBAIOT KOHIEITHI,
KOTOpbIE 3aBUCAT KaK OT OHTOJIOTMM 3a/lad, TaK M OT OHTOJIOTMHM MpPEAMETHOH oO0macTu.
[IpumMepoM MOXET CIYXKUTh OHTOJIOTHS MJii aBTOMOOWJIEH, CTPOUTEIBHBIX MAaTEpUAJIOB,
BBIYMCIUTENILHON  TEXHHKU. Takue OHTOJIOTMM COJepKaT Hauboyee CHelUPpUUHYIO
uHpopmarmto. [Ipumepsr: ontomormu mpoektoB TOVE, Plinius. TOVE (Toronto Virtual
Enterprise). Llenb nmpoekTa - co3aanne MOJAEIH TaHHBIX, KOTOpast JOJDKHA:

- o0ecreuuTh OOIIYI0 TEPMHUHOJIOTHIO Ui MPEAMETHON 00IacTH, MPUIOKEHUS KOTOPOi
MOTYT COBMECTHO HCIIOJIb30BAThCSA U IOHUMATHCS KAXKIBIM YIaCTHUKOM OOIIEHUS;
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- 1aTh TOYHOE U 10 BO3MOYKHOCTHU HEIPOTUBOPEUMBOE ONPEIECICHUE 3HAUCHUS KaXI0I0
TEPMHMHA Ha OCHOBE JIOTUKH IIEPBOTO MOPSIIKA;
- obecrieunTh 3aJlaHME€ CEMAHTUKA C TIOMOINBI0O MHOXECTBA aKCHOM, KOTOpBIE
aBTOMAaTUYECKHU MO3BOJISAIOT M10JIy4aTh OTBET HA MHOKECTBO BOIIPOCOB O IIPEIMETHON 00IaCTH.
TOVE nomkHO o0OecnedynTh TOCTPOSCHHUE WHTETPUPOBAHHOW MOJEINA HEKOTOPOM
IpeIMeTHON o0nacTu, cOCTOSAIeM M3 CIEAYIOIIMX OHTOJOTMU: OIepalui, COCTOSHUM U
BpEMEHH, OpraHu3alluu, pecypcoB, IPOIYKTOB, CEpPBHCA, IPOU3BO/ICTBA, LIEHBI, KOJIMYECTBA.
Plinus. Llenbto mpoekTa SIBISETCS MOJTyaBTOMATUUECKOE U38/1eUeHlUe 3HAHUL U3 TEKCTOB
Ha €CTECTBEHHOM $3bIKE, B YaCTHOCTH, JIUTEPATYPhl O MEXAHUUYECKUX CBOMCTBAX KEPAMMUECKUX
MaTepuasioB. Tak KaK TEKCThI OXBATHIBAIOT IIMPOKHUNA THAra30H MOHATHIA, TPeOYyeTCss MHOKECTBO
MHTErPUPOBAHHBIX OHTOJIOTUY JUISl OXBaTa TaKUX MOHATHH, KaK KEpaMHUECKHUE MaTepUalbl U UX
CBOICTBa, crocoObl UX 00pabOTKH, paznuyHble Ne(EeKThl MaTepUajoB, HaNpUMeEp, TaKHE Kak
TpelMHbl ¥ TOpbl. OHTONOTHS ONpeNeNsieT S3bIK, MPU IMOMOILIM KOTOPOrO BbIpAXKAETCS
CEeMaHTHYeCKasl 4acTb CIOBaps.
Kuaccnpukanus OHTOJIOTHIl 110 COAEPKUMOMY
CywHocTn, CobbiTna,
MpocTpaHcTBO, Bpems...

Obwwne
OHTONOMMMN

CocTaBneHne pacnucaHui,
onpegenexne Leneun,
Knaccudnkauma

OHTONnorKn
3apav

MuoxecTBa npeamMeToB: CKanbnenw,

[lpeamMeTHble chnE=pE

OHTOJTOTUK

Puc. 2.5. Knaccudukaiys OHTOJIOTHI 110 COACPKUMOMY

Jannast knaccuukanys oYeHb MOX0Ka Ha MPEbIIYIyI0, HO 3/1eCh aKLEHT CMeEIIaeTcs
Ha peaJbHOE COJIEPKUMOE OHTOJIOTHH, a HE Ha a0CTPaKTHYIO 11eJb, IPECIeAYeMYI0 aBTOPaMH.

Obuwue onmonozuu ONUCHIBAIOT Hambosiee OOIIME KOHIENTH (IIPOCTPAHCTBO, BpeMms,
Matepusi, 00BbEKT, COObITHE, ACHCTBUE U T.J.), KOTOPble HE3aBUCUMBI OT KOHKPETHON MPOOIeMbl
win obnactu. B 3Ty kaTeropuio nonagaroT U OHTOJIOTUH MPEJCTABICHUS, 1 OHTOJIOTUU BEPXHETO
YPOBHSI.

Onmonozcusn, opueHmupoeéannas Ha 3a0ayy - OSTO OHTOJOTHS, HCIHOJb3yeMas
KOHKPETHOW MPUKIAJAHON MporpaMMOi U cojeprailias TEPMUHBI, KOTOPBIE UCIIOJIB3YIOTCS MPU
pazpaboTtke [10, BHIMOIHSIONIET0 KOHKPETHYIO 3aAauy. OHa oTpaxaeT crneuu(uky mpuioKeHus,
HO MOJXET TaKXe COJepKaTh HEKOTOpble oOlue TepMUHBI (Hampumep, B rpapuueckoM
penakrope OynyT U cnenrduyeckue TEpMUHBI - MAJUTPa, TUI 3aJIMBKH, HAJIOKEHHE CII0EB U T. 1.,
U oOuMe - COXpaHMTh M 3arpy3uTh (aitn). 3amaum, KOTOPBIM MOKET OBITh MOCBSIIEHA
OHTOJIOTHS, MOTYT OBITh CaMbIMHU Pa3HOOOpa3HBIMHU: COCTABJICHUS paCIUCAHUs, ONpeeTIeHHUe
1enei, MUarHocTHKa, mpoaaxa, paspabotka [1O, moctpoenme knaccuduxamuu. [Ipu sTOM
OHMOJI02Usl 3a0a4y WCTIONB3yeT CHEINHaTU3alii0 TEPMHHOB, MPEICTABICHHBIX B OHTOJIOTHUSX
BEPXHET0 YPOBHS (00WUX OHMONO2USIX).

Ilpeomemnaa onmonocua (WA OHMONO2US NpeOMemos ) OIHCHIBACT peajbHbIe
MPEIMETHI, YYaCTBYIOIIME B KaKOH-THO0 AesTenbHOCTH (pou3BoicTBe). Hampumep, 310 MOXKeT
ObITH OHTOJIOTHMSI BCEX YacTel M KOMIIOHEHTOB CaMOJIETOB ompezeneHHON mapku (Boeing) u
CBe/IeHUs 00 MX MMOCTABILIMKaX, XapaKTePUCTHKAX, CIIOCO0E COETUHEHUS APYT C APYTOM H T.II.
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OnTosiorum A1 00padOTKH TEKCTOB Ha eCTeCTBEHHOM s3bIke. Jlekcmueckue
OHTOJIOTHH

st TOro 4ro0bl MPUMEHUTH OHTOJIOTHIO IS aBTOMATUYeCKOW 0OpabOTKU TEKCTOB, B
YaCTHOCTH, JUISI PELICHHUs 3a7a4 WH(POPMAIMOHHOTO TTOUCKA, HEOOXOAUMO TOHSATHSIM OHTOJIOTHUU
COIMOCTAaBUTh HAOOp S3BIKOBBIX BBIPAKECHUH (CJIOB M CIOBOCOYETAHMIA), KOTOPHIMU HOHSATHUS
MOTYT BBIPaKaThCsl B TEKCTE.

[Ipoueaypa comoctaBiieHHs] OHITHI OHTOJOTUN U S3BIKOBBIX BBIPAKEHHM MOXKET OBITh
OCYILIECTBJIEHA PA3IMYHBIMU CIIOCOOAMHU.

Bo-niepBbix, oOHTOJOTHS MOXKET OBITH CHelaHa 3apaHee, MyTeM JIOTHYECKOU
KJaccu(UKaIMy, a 3aTeM K €€ dJIEMEHTaM MOTYT OBbITh NPHUIHCAHBI SI36IKOBBIC CIUHUIBL Tak,
Hanpumep, Hyr Jlenat (Doug Lenat), pykoBoAauTenb HW3BECTHOTO IIpO€KTa B 00JacTH
npenacraBieHuss 3HaHui Cyc, B paMKax KOTOpPOro mpeJmnoJiarajoch (opMaiu3oBaTh 3HaHMUS
3/IpaBOro CMbIC/IA (COMMON SENse) U MCIOIb30BaTh UX, B YACTHOCTH, /I 00pabOTKH TEKCTOB Ha
€CTECTBEHHOM S3bIKE, CUMTAET, YTO yU€T 3HAYEHUHW CIIOB MOXKET TOJbKO 3amyrtath ("words are
often red herrings"), 4TO 3HaUEHUS CJIOB MAENSAT MHUP HEOJHO3HAYHO, a JIMHUU JCJICHHS
MIPOUCXOJIAT U3 CaMbIX PA3JIMYHbBIX IPUUMH: UCTOPUUYECKUX, (PU3HUOIOTUYECKUX U T.II.

[Ipennaraercst co3aBaTh OHTOJIOTHIO ITyTEM JIOTMYECKOTO aHalu3a, "cBepxy-BHU3". [Ipu
9TOM HMMEHAa BBOJMMBIX TMOHATHI (PKenaTeabHO) MOJDKHBI OTpaXaTh TE€ MPU3HAKU, KOTOPHIE
3aJI0)KEHbl B OCHOBY JeleHHs. B pe3ynbTare Mojgy4aroTcss MMEHa MOHSATUH JOCTAaTOYHO
IPOMO3JKHE, HEECTECTBEHHbIE, C HUMHU TPYAHO OIEpPUpPOBaTh KaK pa3pabOTUMKaM, TaK U
BO3MOXHBIM MOJIb30BATESIM.

pyras mpobiieMa Takoro MOJXOJa: IMPHUIKCHIBAS SI3bIKOBbIE BBIPAKEHHUS JIOTUYECKU
00OCHOBAHHOI cHCTeME TMOHATHH, Mbl I[OJIydaeM, 4YTO OJHO M TO € CJIOBO MOXKET
COOTBETCTBOBATh CJIMIIKOM OOJIBIIIOMY KOJWYECTBY TaKuWX '"NPaBWIbHBIX"' TIOHATHH B
3aBUCHUMOCTH OT KOHTEKCTa, a 3HAUWT, BO3HHMKAET W3JUIIHSIS MHOTO3HAYHOCTH JIEKCHUYECKOM
€IMHULIBI.

Kpome Ttoro, Torma kak HeOOJIbLINE OHTOJOTHM MOTYT OBITH MOCTPOEHBI METOJOM
CBEpXYy-BHM3, pa3paboTKa MOJAPOOHBIX OHTOJIOTHUH Uil pealbHbIX MPHIOKEHUH - 3a7ada
HeTpUBHAJIbHAsA. bojiee TOro, BO MHOTMX TPEIMETHBIX OONAcTSIX 3HAHUE, HYKHOE s
pacnpoCcTpaHeHUsT U WHTErpalu, COJEPKUTCS B OCHOBHOM B TeKcTax. M3-3a BHYTpEHHUX
CBOJMCTB Y€JIOBEUYECKOIO SI3bIKa HEMIPOCTOH 3a/laueil sSBIsETCs CBA3aTh 3HAHUS, COAEpIKaIlecs B
TEKCTax, C OHTOJIOTUAMH, JIaKe eciu Obl ObliIa MOCTpOeHa MOJAPOOHAs OHTOJIOTHS MPEeIMETHON
obnacTtu.

HekoTopsle HccieoBaTeNH, TAKHe KaK N3BECTHBIH OpUTaHCKMi TuHrBHCT Mopuk Buikc,
CUMTAIOT, YTO "HECMOTpPSI HA TO, YTO BCE ABTOPHI CTATE€W IO OHTOJIOTHUAM MOJYEPKUBAIOT, YTO
MOHATHS SIBJIAIOTCS KHUPIUYMKAMHU JIF0OOOM OHTOJIOTMHM, Mbl MaHUNYIHPYEM MOHATUSMU
MOCPEJICTBOM cJIOB. BO BCeX OHTOJOTHSX, KOTOPbIE M3BECTHBI, CIIOBA UCIOJB3YIOTCS AJIs TOTO,
4TOOBI MpeACTaBiIATh NOHATUA. ClieJOBaTeNbHO, TO MHOXKECTBO SIBICHUN B MUpPE, KOTOpbIE HE
BepOaTM30BaHbl, HE MOTYT OBITH CMOJECIUPOBAHBI. MBI MOKEM OIKCaTh 3TO SBIIEHUE Kak
OnTonoruyeckyro runore’y Cenupa-Yopda, To €CTh TO, YTO HE OIMUCHIBACTCS CIIOBAMU, HE
MO>KET OBITh OTPAKEHO B OHTOJIOTHU:".

Bropoe HampaBieHue, KoTopoe OOBIUHO OOCYXJaeTcs, - OSTO YCTaHOBJICHHE
COOTBETCTBUI MEXY UEPAPXUUECKUMU JIEKCUUEeCKUMH pecypcamu Tuna WordNet 1 HEKOTOpoit
oHrosiorueif. WordNet-pecypcbl ONUCBHIBAIOT JEKCUYECKHE OTHOLIECHHUS MEXIy 3HAueHUSIMHU
CJIOB, TPEJACTABJICHHbIE B BHUAE OTAEIbHBIX E€AMHUI] B HEPAPXUUYECKOH CETU - CUHCEmOa.
OTHOlEHN MEXIY JIEKCHYECKUMH €IMHHUIIAMH B 3HAYUTEIBHOW MEpe OTpa)katoT OTHOUICHHS
00BEKTOB BHEIIHET0 MHpPa, OITOMY TaKHe PECypChl YacTO PAacCMAaTPHUBAIOTCS KaK OCOOBIM BHJ
OHTOJIOTHUH - IeKcuueckue WINA JUHSGUCUYECKUE OHMONO0SUU.

['maBHOW XapaKTepUCTUKOW JIMHIBUCTUYECKUX OHTOJIOTHM SBISETCA TO, 4YTO OHH
npuBsi3aHbl K 3HaueHUsM ("are bound to the semantics') SI3BIKOBBIX BBIPRXKEHUI (CIIOB, UMEHHBIX
rpynn ¥ T.1.). JIMHTBUCTMYECKHE OHTOJIOTMM OXBATBHIBAIOT OOJBLUIMHCTBO CJIOB S3bIKa U
OJIHOBPEMEHHO MMEIOT OHTOJIOTMYECKYIO CTPYKTYPY, HPOSBISIOLIYIOCS B OTHOLIEHUSAX MEXIY
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NOHATUAMH. [103TOMY JIMHTBUCTUYECKHE OHTOJIOTHM MOTYT pacCMaTpHBATbCs KaK OCOOBIA BH[
JIEKCUYECKOM 0a3bl TaHHBIX M OCOOBIA THUTT OHTOJIOTHH.

JIMHTBUCTUYECKHE OHTOJIOTUU OTIMYAIOTCS OT (OPMAIBHBIX OHTOJIOTHH MO CTENEHU
dopmanmzanuu. [losToMy mpenmonaraercs, dYTO pPa3pabOTUYMKU TaKOTO poJia PECYpCoB
pa3pabaThIBalOT HEPAPXUIO JIEKCHYECKUX 3HAUCHU I €CTECTBEHHOTO SI3bIKa, a I 00JIee CTPOroro
ONMHCAaHHWS 3HAHUH O MHpPE HEOOXOAMMO COTIOCTaBUTH TAaKHE PECypChl € KaKUMHU-JIH0O
(hopMaTbHBIMU OHTOJIOTHISIMU.

Tak, comep:kaHueM OIHOTO U3 MPOEKTOB SBIISCTCS YCTAHOBJICHWE OTHOIICHUN MEXKIY
WordNet u EuroWordNet, ¢ oxHoii ctoponsl, u popmanbHoii ontosorueit SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. [IpoekT cOCTOUT B TOM, YTOOBI YCTAHOBHTH COOTBETCTBUE
Mexy cuacetamu WordNet ¥ OHATHUSIME OHTOJIOTHH, TIPU KOTOPOM Kakzpiii cuHceT WordNet
00 HAMPSIMYIO COTMOCTABJISIETCS C TOHSATHEM OHTOJIOTHH, JIMOO SIBISIETCS THIIOHUMOM IS
HEKOTOPOTO MOHSITHUS MIIH SK3EMIUIIPOM (DIIEMEHTOM) MOHSATHUS OHTOJIOTHH.

VYuactHuku japyroro mnpoekrta - OntoWordNet - cunTaror, 9T0 HEJOCTATOYHO MPOBECTU
dbopmanbpHylo ckieiky pecypca tuna WordNet u ¢dopManbHOW OHTOJOTHMU: HEOOXOoAMMa
3HAYUTENbHAS PECTPYKTYpH3aAIUsl HMCXOMHOTO JIEKCHUECKOTO pecypca. AHajmormvHas paboTta
npoBouTCs U B poekte CYC.

Tperuit myte - momeITaThCs pa3paboOTaTh E€AMHBIM pecypc, B KOTOpOM ObUIM Obl
cOalaHCUpPOBaHBl 00€ YacTH: CHUCTEMa TOHATHH M CHUCTEMa JICKCHYECKUX 3HAYeHUH, - YTO
3aKITI0YAeTCsl B Pa3yMHOM pa3/IelIeHHH ITHUX €IUHHI[ B CO3/aBa€MOM pecypce M aKKypaTHOM
ONMHMCAaHWHM WX B3aUMOCBs3ei. [lompITka Takoro TmMOAXOMa peaNn3yeTcss B OHTOJOTHSIX
MikroKosmos u OntoSem.

ITocTaHoBKA 321a4H K IPaKTH4YecKoH padore 4

1. M3yunTh npennaraeMblii TEOPETUUECKUA MaTEpHal.

2. ITocTpouTh BpEMEHHYIO U CETEBYIO AUarpaMMBbl J1s1 BBIOPAaHHOTO MPOEKTA.

3. [locTpouts quarpammy pacrpeeneHusi yJacCTHUKOB TPYIIIIBI 110 3Taram.

2. TlocTpouTh CEMaHTUYECKYI0 MOJEIb TNPECTABJICHUS JaHHBIX, TPEACTaBUTh U
000CHOBAThH Pe3yIbTaThl MOIECTUPOBAHUSI.

3. [locTpouth OTYET, BKIIOYAIOIIHMI MOJIENb JaHHBIX U ee onucaHue. [IpeacraButh oTuer
0 MPAKTUYECKOU paboTe ISl 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTBercTBMM C yKa3aHHOW NpeAMETHON 0O0NacThi0 M KiaccoM pa3pabaThiBaeMOn
MH(OPMALIMOHHONW CHUCTEMBbl MNOCTPOUTH CEMAHTUYECKYI0 MOJENb IPEACTABICHUS JaHHBIX,
MIPEJICTaBUTh U 000CHOBATH PE3yJIbTAaThl MOJCIUPOBAHUS.

Tabnuna 4.4 — UnauButyanbHble 3a1aHUS

No [IpeameTHas o6macThb Kiacec UC

1 Cknan MRP

2 [Tpou3BOICTBEHHOE TIPEANIPUITHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CtpouTtenpHoe NpearnpusTHe NC ygera

8 Bricuiee yuebHoe 3aBeieHuE NC ynpasneHus
9 WudpactpykTypa npeanpusTis CIIIIP

10 | AnmaparHas UHQPACTPYKTYpa NPEIIPUATHS DKcIepTHas cuctemMa
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ConepxaHue oT4yeTa

[To BbImonHEHHOW paboTe cocraBisiercs oT4eT. OTYEeT BBHIMOJHSACTCS B AJIEKTPOHHOM
Buje. [1o BBIMOIIHEHHOMY OTUYETY MPOBOIAMTCS 3aIIUTA MPAKTUIECKOHN pabOoTHhI.

OTuer MO MpPaKTUYECKOH paboTe JMOJKEH COCTOATh M3 CIEAYIOMIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAs 4YacCTb: KpaTKOE€ OIIMCAaHHE LieJiel NMpoekTa. BBoaHas 4acTh OTYETa JOJHKHA
BKJIKOYaTh IIyHKTBI:  YCJIOBUE 3aJayd; IOPSAOK BBINOJHEHUS; IPOrPAMMHO-AINIIAPATHBIE
CpeZCTBA, MCIIOJIb3YEMbIE ITPH BHITIOJTHEHUH PaOOTHI.

- OCHOBHAs YaCTh: OIIMCAHNE CEMAHTUYECKON MOJEIIH IIPEACTABIICHNS JAHHBIX

- 3aKJIFOYEHHE (BBIBO/IBI);

- CIIMCOK UCITOJIb30BAaHHOM JINTEPATYPBHI.

3amura oTyeTa Mo MpaKkTHUYEeCKON paboTe 3aKI04aeTCsl B PEAbIBICHUN MIPENOIaBaTEIIO
MIOJIyUEHHBIX PE3y/bTaTOB B BHUJE (haiijia U JEMOHCTpAIMK MOJTYYE€HHBIX HAaBBIKOB IPU OTBETaX
Ha BOIIPOCHI IIPENOIaBaTEs.

KOHTpOJIbeIe BOIIPOCHI

1. VnpagieHue kaueCTBOM MPOTPAMMHOTO MTPOJIYKTA.

2. IIponecc mnanupoBanus cosaanus I10.

. KonTponbHbIe OTMETKH 3TanoB padoT.

. HI/IanaMMI)I mponccCoOB U BpECMCHHBIC JUarpaMMBEI.

. BpeMeHHBIe M CCTCBLIC JUarpaMMabl.

. Pactipenenenue ucnoJiHUTENEH MO 3Tanam

. Tumsl pUCKOB, KOTOpPbIE MOTYT OKa3aTh BIUSHUE Ha TAHHBIA MTPOEKT
. Cxema mporiecca yrnpaBiaeHUs] pUCKaMH

. Pe3ynbTaTel aHanmsa puckoB

O 00 31 O Dn =W

IIpakTuyeckas padora 5. UndppacTpykTrypa npoeKTHPOBAHUS MHHOBAIIMOHHBIX
WHKEHEePHbIX peleHui

Heab paborel: M3yueHue crpaterny MpPOEKTHUPOBAHUS WHHOBAIIMOHHBIX HHXEHEPHBIX
peuienuii. [lonydeHre HaBBIKOB MO MPUMEHEHUIO HHPPACTPYKTYPHI pazpabOTKU MPOEKTa.

[IpakTnueckas ~ paboTa  HampaBjieHa  Ha  O3HAKOMJIGHHE C  OCHOBHBIMHU
MH(PACTPYKTYPHBIMU PEUICHUSMH, MOTYY€HHE HABBIKOB MO NMPUMEHEHHIO WH(PACTPYKTYPHBIX
pELIeHU TP MOCTPOCHUH MOJEIH MPOEKTA. .

TpeGoBaHnus K pe3ylbTaTaM BBITIOJHEHHS IPAKTUYECKON padOThI:

[TocTpouTs MOENH TPOEKTA, BKIIOYAIOIIYIO:

- THPPACTPYKTYypHOE PEIICHUE HHXEHEPHOTO MPOEKTa;

- OmpeJesieHrne cocTaBa MHMPACTPYKTYPhI IPOESKTUPOBAHMS HHKEHEPHOTO PEIICHHUS;

- pa3paboTKy cTpaTeruy BHEAPEHUsT HHQPACTPYKTYPHBIX PELICHUIA.

OcHoBBI TEOpHH

Pexakropbl OHTO10I UM

IIpu co3naHum OHTONOrMM (Kak W MpPU MPOEKTUPOBAHMM MPOrPAaMMHOTO OOecredeHus
WIM HalUCAaHWU OSIIEKTPOHHOTO JOKYMEHTa) LelIeco00pa3HO MOJIb30BaThCS MOIXOIAIIUMU
MHCTpYMEHTaMU. ByJeM Ha3bplBaTh MHCTPYMEHTAJIbHBIE NpocpamMMHble CpeoCcmed, CO3JlaHHbIE
CHELUANbHO Ui IMPOEKTUPOBAHMs, PEJAKTUPOBAHMS M aHalU3a OHTOJIOTHUH, pelaKTopamMH
OHTOJIOTHUM.

OcHOBHast @ynkyus MOOOTO PEJAKTOpPa OHTOJOTHHM COCTOMT B MOJIEpXKKE Ipoliecca
Gopmanuzayuu 3Hanuli ¥ TPEICTABICHUN OHTOJIOTHUHM KaK cneyuguxayuy (TOYHOTO U TOJIHOTO
OTIMCAHUA).

B GonpIIMHCTBE CBOEM COBPEMEHHBIE PEAAKTOPHI OHTOJIOIMHA MPEJOCTABIISAIOT CpeicTBa "
koouposanus " (B cMbicie "onucanus") GopManbHONH MOJIENTH B TOM WJIM MHOM Buje. HekoTopsie
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JAl0T JOIOJHUTEIbHBIE BO3MOXHOCTU I10 AHAJIU3Y OHTOJOIMH, HCHOJIb3YIOT MEXaHU3M
JIOTUYECKOTO BBIBOJA.

B »sr1oit wactu Oynyr omucaHel HamOosiee OOIIME XapaKTEPUCTUKH DPEJAKTOPOB U
MIPOBEJICH UX CPaBHUTENbHBIN ananuz. [logpoOHO paccMmarpuBaetcs penaktop Protege.

[Monnep>xuBaeMble peJakKTOpoM (GopMaIH3Mbl U (OpMaTHI IPEACTABICHUS

Ion ghopmanuzmom noHmmaercs TEOpeTUUYECKHH Oa3mc, JeXalmuii B OCHOBE crocoda
MPEJCTAaBICHUS OHTOJIOTUYECKUX 3HaHUU. [IpuMepamu (hopMalM3MOB MOTYT CIY)KUTh JIOTHKA
npeukaroB (First Order Logic - FOL), deckpunmusnas nocuka, gppetimosorie mooeau (Frames),
KOHLENTyalnbHble rpa@bl U T.1. PopmManu3M, UCIOIb3YyEMbI PEJAKTOPOM, MOKET HE TOJBKO
CYIIECTBEHHO BJHATh Ha BHYTPEHHHE CTPYKTYpHl [aHHBIX, HO M ONpEAETsITh Qopmar
MIPEJCTABICHHS WM JaXKe TOJIb30BaTeNIbCKUI HHTEP(DEIiC.

@opmam TIpeACTaBICHUS OHTOJOIMM 3aJaeT BUJA XpaHEHHs U CIOCO0 meperadu
oHTOJNornueckux onucanuil. Ilog QopmaramMu mnoapasymeBarOTCs SI3bIKM  MPEACTABICHUS
ourosoruii: RDF, OWL, KIF, SCL.

Takum oOpazom, HekoTopas (hopMalibHast MOJIeTb nipeacTaBisiercs B hopmanuzme FOL u
MOJXKET OBITh BhIpaxkeHa cpesnctBamu sizbika KIF.

PenakTopbl OHTONIOTHIT OOBIYHO MOJIEPKUBAIOT PA0OTY C HECKOJIBKUMHU (pOopMaIU3MaMHU
1 popmaTamMH MpeCTaBICHHs], HO 4acTO TOJBKO OAMH (hopMaiu3M sBisieTcs "poaHbM" (native)
JUIS TAHHOTO pelaKkTopa.

OYHKIMOHATBHOCTh PEJAKTOPa OHTOJIOTUI

Baxxno#t xapaktepucTukKoil sBisieTcs (PyHKIMOHAIBHOCTh PEAAKTOpa, T.€. MHOYKECTBO
CIIEHapUEB €ro UCTIOJIb30BaHUSI.

bazoBslii Habop QyHKIMI 0OecrieunBaeT:

paboTy C OJTHUM WJTK OOJIee TPOCKTaAMHU:

COXpaHEHHUE MPOEKTa B HY)KHOM (popmanm3me u popmate (IKCIOpPT);

OTKPBITHE MPOEKTA;

HMMIIOPT U3 BHEIIHEro (popmara;

pElaKTUPOBAaHUE METAaJaHHBIX IpPOEKTa (B IIMPOKOM CMBICIE: OT HACTPOHKU (GopMm
pEelaKTUPOBAHMS U IPEACTABIECHUS JaHHBIX IO NOIJIEPKKU BEPCUI MPOEKTA);

penaktupoBaHue oHrojoruu. HaOop BO3MOXHBIX JeHCTBUH OOBIYHO BKIIIOYAET
CO3/laHue, pelakTUPOBaHUE, yJajleHUe MOHATHH, OTHOLIEHHUHM, aKCHOM U MPOYMX CTPYKTYPHBIX
3JIEMEHTOB OHTOJIOTMH, PEJAKTUPOBAHUE TAKCOHOMUHU.

K nonosHuTeNnbHBIM BO3MOXHOCTSM PEJAKTOPOB OTHOCST HOJJIEPHKKY s3bIKa 3alpOCOB
(U1 TOMCKA HETPUBMAJIBHBIX YTBEPXKIEHHI), aHAJIN3 1IEIOCTHOCTH, UCIOJIb30BaHUE MEXaHU3Ma
JIOTMYECKOTO BBIBOJIA, MOAJEPKKY MHOTOIOJIB30BATEIBCKOTO PEKUMA, MOJIECPIKKY YIaICHHOTO
noctyna yepe3 MHTepHer.

Cr0XHbIe MHCTPYMEHTAJIbHBIE CPE/ICTBA

OTH cpelacTBa HYKHBl I TOro, 4YTOOBl HE TOJBKO BBOAUTH U PENAKTUPOBAThH
OHTOJIOTHYECKYIO MH(OPMaLUIO, HO U aHAJIU3UPOBATh €€, BBINOJIHASA TUIUYHbIC ONEpaluy HaJ
OHTOJIOTUSIMM, HallpUMep:

evipasnusanue (alignment) OHTOJOTHII - YCTaHOBKA Pa3IMYHOIO BHJA COOTBETCTBHIA
MEXJly ByMsl OHTOJIOTHAMH JJIsi TOrO, 4TOOBl OHM MOTJIM HCHOJb30BaTh MH(POPMALUIO APy
Apyra,

omoodpadcenue (mapping) OJHONH OHTOJIOTUU HA JIPYTYIO - HAXOKJICHUE CEMaHTHUECKUX
CBsi3el MEeXAy MOAOOHBIMM JIEMEHTAMU PAa3HbIX OHTOJIOTHIA;

o0veounenue (Mmerging) OHTOJOTHIM - omepanys, KoTopas MO JBYM OHTOJOTHUSAM
reHEepUpYeT TPEThI0, 00BETNHSIONIYI0 HH(POPMAIUIO U3 TIEPBBIX JBYX.

OcCHOBHBIE PETAKTOPBI OHTOJIOTUI

Ontolingua

Kpome coOCcTBEHHO peslakTopa OHTOJIOTHH, 3Ta CUCTEMA COJICPIKHUT:

ceTeBoi KOMIOHEeHT Webster, mpeqHa3HAuYSHHBIH JUIs1 OTIpe/ieeHus] KOHIENTOB;
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cepBep, obecneunBaromuid AocTyn K oHrtosorusiM Ontolingua mo mporoxonmy OKBC
(Open Knowledge Base Connectivity);

Chimaera - uactpyMeHTapuii Ui aHaJin3a U 00bEIUHCHHS OHTOJIOTHH.

Protege

310 cBOOOAHO pacmpocTpaHsemas Java-porpaMma, npeaHa3HaueHHas ISl IOCTPOCHUS
(co3maHus, pelakTUPOBAHUS W IPOCMOTPA) OHTOJIOTHHM TOH WJIM MHOW TPUKIATHOW OOJIACTH.
Ona BKIIIOYAeT PelaKTOp OHTOJIOTHH, TIO3BOJISIFOIINI MTPOEKTHPOBATH OHTOJIOTHH, Pa3BOpaUYNBast
MEPApPXUUECKYI0 CTPYKTYPY aOCTpakTHBIX M KOHKPETHBIX KJIaccoB W cioToB. Ha ocHoBe
copmupoBaHHOI OHTOIOTHU Protege mo3BossieT reHepupoBaTh (POPMBI TOTYUSHHS 3HAHUH IS
BBEJICHUS HK3EMILISIPOB KJIACCOB U IMOJIKJIACCOB.

JlaHHBIII HMHCTPYMEHT MOAJepKHBaeT wucnojibp3oBanue s3bika OWL u  mo3Bomser
reHepupoBatb HTML-nokymeHTsl, oToOpakaroiue CTpyKTypy oOHToJiorui. [lockosibky oH
HCIIOJB3YeT PperMOBYIO Moodenv npedcmasnenus 3nanui OKBC, 3T0 1mo3BOJIsSIeT aganTupoBaTh
€ro W IS pelakKTUPOBAHMS MOJIeNIel MpeIMEeTHBIX o0nactel, mpeacraBieHHbx He B OWL, a B
apyrux ¢opmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u T.1.). [Tonpo6uee 06
3TOM pelakTope OyJIeT pacCKa3aHo Aajiee B 3TOH JIEKLIUH.

DOE

DOE (Differential Ontology Editor) - mpocToii penakTop, KOTOpPBIA MO3BOJISET
MOJIb30BATENI0 CcO3/laBaTh OHTOJoruu. Ilpomecc cnenmugukanuy OHTOJIOTHM COCTOMUT M3 TpeX
JTaroB.

Ha mepBoM »3Tame mosb30BaTellb CTPOUT TAaKCOHOMHIO TOHSITHH W OTHOIICHWH, SIBHBIM
o0pa3oM odepuuBas MO3UIMIO KaKJOTO 3JeMeHTa (MOHATHE) B HepapXUU. 3aTeM I0JIb30BATEh
YKa3bIBaeT, B 4eM crernudurKa MOHATHS OTHOCUTEIBHO €ro "poauTens", U B 4eM 3TO TOHSTHE
MOJJ00HO MJTM OTIUYHO OT ero "OparbeB". Ilosb30BaTeNb MOXKET TakKe MPUOABUTh CHHOHUMBI 1
SHIMKJIONETNYECKOE ONpeIeTICHIE Ha HECKOIBKUX S3bIKAX JIISl BCEX MOHSITHM.

Ha BTOpoM »5Tame JBe TaKCOHOMHM pacCMaTpUBAIOTCS C pPa3HBIX TOYEK 3PEHHUSL.
[Tonb3oBaTens MOXKET paCHIMPUTh WX HOBBIMH OOBEKTaMHM WM J00ABUTH OTpPaHUYECHHS Ha
00yacTi OTHOLICHUH.

Ha tpetbeM sTamne oHTONOTHS MOXKET OBITH MepeBeieHa Ha SI3bIK MPEACTAaBICHUS 3HAHUH.

OntoEdit

OntoEdit - uHCTpyMEHTalbHOE CPEACTBO, OOECIEYMBAIOIIEE MPOCMOTP, MPOBEPKY H
Moaudukanuoo oHronoruu. OHO MOAJEPKUBAET S3bIKU MpexacTaBieHus oHTojoruu OIL wu
RDFS, a taxke BHyTpeHHUH s3bIK TIpeacTaBienus 3nannii OXML, ocnoBannbiii Ha XML. Kak u
Protege, »5T0 aBTOHOMHOE Java-mipuiio>)keHHE, HO €ro KoJbl 3aKkpbIThl. (CBOOOIHO
pactpoctpansemas Bepcust OntoEdit Free orpannyena 50 konuentamu, 50 otHomeHusMu u 50
AK3EeMILIIPaMHU.

Oiled

OIlEd - aBTOHOMHBIN TpaduUUYecKUil PeIaKTOp OHTOJIOTHH, pa3pabOTaHHBI B pamKax
npoekra On-To-Knowledge. O cBOOOIHO pacmpocTpaHseTcs Mo OOMIETOCTYMHOW JUIEH3UU
GPL. UncTpyMeHT ucmob3yeT [yl npenactasienus ontonorui s3sik OlL. B OilEd otcyrerByer
MOJJIEP>KKA SK3EMILIIPOB KJIACCOB.

WebOnto

WebOnto npeacrasnsier coboit Java-anmiuer u pa3paboTaH Uisi MPOCMOTpPA, CO3TAHUS U
pEeIaKTUPOBAHUSI OHTOJIOTHUH. J[7Is MOJENMpOoBaHMS OHTOJOTHH OH Hcmosb3yeT si3bik OCML
(Operational Conceptual Modeling Language). ITonp3oBaTens MOKET CO3/1aBaTh PasIHMUYHbBIC
CTPYKTYpPBI, B TOM YHUCJIE KJIACChl CO MHOKECTBEHHBIM HaclieZloBaHHeM. IHCTpyMEHT UMeeT psif
MIOJIE3HBIX OCOOEHHOCTEW: MPOCMOTP OTHOILEHUH, KJIAacCOB M NpPaBUJ, BO3MOXKHA COBMECTHas
paboTa Ha/l OHTOJNOTHEH HECKOIBKUX MOJIb30BaTEICH.

ODE, WebODE

ODE (Ontological Design Environment) B3aumoIeicTByeT ¢ TOJb30BAaTEISIMH Ha
KOHIIETITyaThbHOM ypOBHE, o0ecrednBaeT WX HaOOpOM TaOMUI] IS 3amoJHEHUs (KOHIIETITOB,
aTpuOyTOB, OTHOIIICHHIT) U ABTOMATHUYECKH TeHepupyeT ko Ha si3bikax LOOM, Ontolingua u F-
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Logic. /laHHBIi MHCTPYMEHT MOJYYMJI CBO€ pa3BHTHE B penaktope oHtosoruii WebODE,
KOTOpbIi uHTErpUpyeT Bee cepBuchl ODE B enuHyI0 apXUTEKTYpY, COXpaHssl CBOM OHTOJIOTHHU B
pensurnonHo bJI.

IMocTanoBKa 3a1aUM K NPaKTH4YeCKOii padoTe S5

1. U3yuuts npeanaraeMblii TEOpETUYECKUIN MaTepHall.

2. IloctpouTh MOJ€ENb UHPPACTPYKTYPHI IPOEKTA.

3. Paspabotate HMH(]pacTpyKTypHOE pELIEHHE JUIi OpraHU3alud  Ipolecca
IIPOEKTUPOBAHMUSI.

4. Onucatp CTpaTeruio BHEAPEHUS HHPPACTPYKTYPHBIX PEIICHHH.

5. IloctpouTh OTHYET, BKIIOYAIOIIMWNA ONUCAHUE WHQPPACTPYKTYpPHBIX pPEIICHUNH |
o0ocHOBaHME ATHUX petieHui. [IpencTaBuTh OTUET 10 MPaKTUYECKOM paboTe A 3alUThI.

BapI/IaHTbI HHIAUBUAYAJTbHBIX 3aaaHui

B cooTBercTBMM C yKa3aHHOW NpeAMETHON 0O0NacThi0 M KiaccoM pa3pabaThiBaeMO
WHPOPMAIIMOHHON CHUCTEMBI ONpPEACTUTh WHGPACTPYKTYpPY Ui OPTraHU3alUHM  Ipolecca
MIPOEKTUPOBAHMS CHCTEMBI, a TaKKe pa3padoTaTh WHPPACTPYKTYPHOE PEIICHHE /ISl CUCTEMEL.
O60cHOBaTh BBIOOP TEXHOJIOTUN MTPOEKTUPOBAHHUSL.

Tabmuma 5.6 — UnauBuyanbHbIE 3a1aHUs

Ne | IlpenmerHas 061acTh Knacc IC

1 Ckmnan MRP

2 [Tpon3BOICTBEHHOE TIPEANPUSITHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [TopTan B2B

7 CtpouTenbHOE NPEANPUSITHE NC yuera

8 Bricmiee yuebHOe 3aBeieHre NC ynpaBneHus
9 Nudpactpykrypa npeanpusiTus CIIITP

10 | AnnmapaTtHasi ”HQpPaCTPYKTypa IpeIIpUsITHS DKcrepTHas CUCTeMa

Conep:xanue oTyera

Ilo BeITIOJIHEHHOM pa60Te cocTtaBisgeTcs ordeT. OTYeT BBIIOJIHICTCA B OJICKTPOHHOM
Buze. 1o BBIIIOJIHCHHOMY OTYCTY IMPOBOAUTCS 3allIUTaA HpaKTquCKOﬁ pa6OTBI.
OTtyer 10 HpaKTHqCCKOﬁ pa60Te JOJDKCH COCTOATH M3 CIACAYIOHIUX CTPYKTYPHBIX

QJICMCHTOB!
- THTy.]'ILHLIfI JIUCT,

- BBOAHAd 4YaCTb: KpPATKOC OIIMCAHHC ueneﬁ IIPOCKTA. BBojanas yacTe oTdera JOJKHA
BKJIFOYATb IIYHKTBI: YCJIOBHUC 3aJadr; MNOPSAAOK BBIIIOJHCHUA; IIPOTrPAMMHO -allllapaTHBIC

CpeaAcTBa, UCIIOJIB3YEMBbIC ITPU BBITTIOJIHCHUU pa6OTBI.

- OCHOBHasl 4acTh (OMHCcaHue paboTHI).
- 3aKJII0YEeHHE (BBIBO/IBI);
- CIIUCOK MCITOJIb30BAHHOM JIUTEPATYpPhI.

3aIJ_[I/ITa OTYCTAa 110 HpaKTquCKOﬁ pa60Te 3aKJIII0YaCTCA B IPCABABICHUHN IIPCIIOAaBaATCIIHO
IMOJIYYCHHBIX PE3YJILTATOB B BUJC (I)aITma U JCMOHCTpALlUU IMOJYUCHHBIX HABBIKOB ITPHU OTBETAX

Ha BOIIPOCHI TpCTIOAaBaTCIIs.

KoHnTposabHbIe BONPOCHI

1. Vmpasnenue puckamu IpH OPOSKTHPOBAHUK MPOTPAMMHOIO MPOIYKTA.

2. IIpouecc ynpaBieHHs pUCKaMU.
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3. KoHTposIbHBIE OTMETKH 3TaoB padoT.

4. lnarpamMMBl ITPOLIECCOB U BPEMEHHbBIE AUATrPAMMBI.

5. BpeMmeHHbIE U CETEBBIE JUATPAMMBI.

6. PacnipeieneHne UCIIOJIHUTENEH IO dTanaM

7. Tunsl pUCKOB, KOTOPBIE MOT'YT OKa3aTh BIMSHHUE HA JaHHBIM IPOEKT
8. Cxema mnpoliecca yrpaBieHUs] pucKaMu

9. Pe3ynbTatrhl aHaJIN3a PUCKOB

IIpakTnyeckasi padora 6. UncTpyMeHTaIbHOE 00ecTiedeHHe OHTOJI0IMYecKOro
MOIeTMPOBAHNS HH(OPMANHOHHBIX CHCTEM

Heas paborbl: V3ydyeHHe HWHCTPYMEHTAIBHOTO OOECIEUEeHHUs] OHTOJIOTHYECKOTO
MOJCIPOBAHUSA I/IH(l)OpMaHI/IOHHI)IX CUCTEM. HOJ'Iy‘leHI/IG HAaBBIKOB II0 NMPHUMCHCHUIO JaHHBIX
METOJI0JIOTHH B POEKTUPOBAHNH NHHOBALIMOHHOTO IIPOIYKTAa.

[MpakTdeckas paboTa HampaBieHa Ha O3HAKOMIIEHHE C HWHCTPYMEHTAIBHBIM
oOecrieueHreM OHTOJIOTHYECKOTO MOJISTUPOBAHMSI HH(POPMAIIMOHHBIX CHCTEM, TOJyYCHHE
HAaBBIKOB IO NPUMECHCHUIO HHCTPYMCHTOB OHTOJIOTUYCCKOI'0O MOACINPOBAHMA .

TpebGoBaHus K pe3ysbTaTaM BBIIOJHEHMS TPAKTUYECKON padOThI:

[TocTpouTh OHTOJOTHYECKYIO MOJETH CUCTEMbI, 000CHOBATh BHIOOP MHCTPYMEHTAIBHOIO
o0ecrevYeHNsI OHTOJIOTUYIECKOTO MOJISITHPOBAHUS HHHOBAITMOHHOTO TIPOIYKTA.

ITocTaHoBKA 321244 K MPAaKTH4YeCKOi padoTe 6

1. M3yunTh npeuiaraeMplii TEOPETUYECKUM MaTepHal.

2. Pa3zpaboTaTh OHTOJIOTMYECKYIO MOJIETIb CUCTEMBI.

3. ObocHOBaTh  BBIOOP WHCTPYMEHTAJILHOTO  O00ECIEUeHUsT  OHTOJOTHYECKOTO
MOJETUPOBAHUS HHHOBAIIMOHHOTO MPOIyKTa

4. OmnucaTh HHCTPYMEHTAJIbHOE OOECNeYeHHe OHTOJIOTMYECKOTO MOACIUPOBAHUS
CUCTEMBbI

5. [Moctpouts oT4€T. [IpeacTaBUTH OTUET MO MPAKTHIECKOHN paboTe AJIs 3aIIHUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTBercTBMM C yKa3aHHOW NpeAMETHON 0O0NacThi0 M KiaccoM pa3pabaThiBaeMOn
CUCTeMbl  pa3paboTaTh  OHTOJOTMYECKYI0  MOJElb  CHUCTEMBbl, O00OOCHOBaTb  BBIOOD
MHCTPYMEHTAJILHOTO  00€CleYeHHs] OHTOJIOTMYECKOTO MOJEIUPOBAaHUS HHHOBALIMOHHOTO

MPOJIyKTa.

Tabnuna 6.6 — UnauBuyanpHble 3a1aHUS

No IIpeameTHas o61acTh Kiacec UC

1 Cknan MRP

2 [Tpou3BOICTBEHHOE NIPEANPUSITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 Ilopran B2B

7 CrpouTtenpHoe NpeAnpusITHe HNC ygera

8 Briciiee yuebHoe 3aBejieHUE NC ynpasnenus
9 WHbpacTpyKkTypa NpeanpusiThs CIIIIP

10 | AnmapaTtHast ”HQPACTPYKTypa IPEITPUSITHS DKcIepTHas cuctemMa

Conepxanue oT4yera

Ilo BeIIOIHEHHOM pa60Te cocraBisgeTca oT4eT. OTYET BBINOIHSACTCA B OJICKTPOHHOM
puze. Ilo BBIIIOJIHCHHOMY OTYCTY MMPOBOAUTCA 3allIUTa HpaKTH‘{CCKOﬁ paGOTBI.
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OTuer MO MpPaKTUYECKOH paboTe JMOJKEH COCTOATh M3 CIEAYIOMIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAs 4YaCTb: KpaTKOE€ OIIMCAaHHE LieJIel NpoekTa. BBoaHas 4acTh OTYETa JOJLKHA
BKJIKOYAaTh IIyHKTBI:  YCJIOBHE 3a/ayd; IOPSAOK BBINOJHEHUS;, IPOIPaMMHO-AIIIAPATHbIE
CpeZCTBA, MCIIOJIb3YEMbIE ITPH BHITIOTHEHUH PaOOTHI.

- OCHOBHAsl 4yacThb (onucaHue pabOThl): ONMMCAHWE OHTOJOTMYECKOW MOJEIU CUCTEMBI,
000CHOBaHHME BBHIOOpPa HWHCTPYMEHTAIBHOTO OOECHEeUeHHs] OHTOJIOTHYECKOTO MOJICITUPOBAHHUS
VHHOBAIIMOHHOT'O MTPOJIYKTa.

- 3aKJIFOYE€HHE (BBIBO/IBI);

- CIIMCOK MCITIOJIb30BAHHOM JINTEPATYPBHI.

3amura oTyeTa Mo MpakTUYEeCKON padoTe 3aKII04aeTCs B IPEAbIBICHUH IIPENOAaBaTEIIO
MOJIyUYEHHBIX PE3y/bTaTOB B BHUJE (haiija U JEMOHCTpAIMK MOJTYYE€HHBIX HAaBBIKOB IIPU OTBETaX
Ha BOIIPOCHI ITPENOIaBaTEIs.

IMpakTuuyeckas padora 7. Texnosoruu RDF u OWL

Heas padorei: 3yuenne texnomoruit RDF u OWL.

[TpakTideckas paboTa HampaBjieHa Ha o3HakomyieHHWe ¢ TexHosorumsmu RDF m OWL,
MOJTy9YeHHE HaBBIKOB 110 puMeHeHuto Texaonoruii RDF u OWL npu pa3paboTke mpoekra.

TpeGoBaHus K pe3y/bTaTaM BBITOJHEHHSI TPAKTUYECKON padOThI:

[locTpouTh  OHTOJOTMYECKYI0  MOJENb  MPEACTABIEHUS  JAHHBIX,  HCIOJIB3YS
nHcTpyMeHTapuii Texnosoruit RDF m OWL.

ITocTaHoBKA 321244 K MPaKTH4YeCKOi padore 7

1. 3yuuTh npenjaraeMblii TEOPETUYECKU MaTEpHal.

2. Onucate Texnoysornd RDF u OWL.

3. [locTpouTh  OHTOJIOTMYECKYIO  MOJEIb  NPEACTABICHUS  JaHHBIX, HCIOJB3YS
nHcTpymeHTapuid TexHosoruiit RDF u OWL

4. TloctpouTh OTYET, BKJIIOYAIOMIMKA MOJENIb MPEACTaBICHUs NaHHBIX. [IpencraBuTh
OTYET IO PAKTUYECKOMN pabOTEe /IS 3aIIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTBercTBMM ¢ yKa3aHHOW NpeAMETHOW OONacThi0 M KJIacCOM pa3padaTbiBacMOi
WHPOPMAIIMOHHON  CHUCTEMBI TIOCTPOHMTH MOJEIbh TPEJACTABJICHUS JIaHHBIX, HCIIOJB3Ys
nHcTpyMeHTapuii TexHosoruit RDF u OWL.

Tabnuna 7.6 — UnauBuyanpHble 3a1aHus

No [IpeameTHas o6macThb Kiacec UC

1 Cknan MRP

2 [Tpou3BOICTBEHHOE TIPEANIPUITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CtpouTtenpHoe NpearnpusTHe NC ygera

8 Bricuiee yuebHoOe 3aBejieHUE NC ynpaBneHus
9 WHbpacTpykTypa npeanpusTis CIIIIP

10 | AnmaparHas UHQPACTPYKTYpa NPEIIPUATHS DKcIepTHas cucrema

Conepxanue oT4yera

Ilo BeIIOIHEHHOM pa60Te cocraBisgeTca oT4eT. OTYET BBINOIHSACTCA B OJICKTPOHHOM
puze. Ilo BBIIIOJIHCHHOMY OTYCTY MMPOBOAUTCA 3alllUTa HpaKTHQCCKOﬁ pa6OTBI.
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OTuer MO MpPaKTUYECKOH paboTe JMOJKEH COCTOATh M3 CIEAYIOMIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAs 4YacTh: KpaTKOE OMHUCAHWE IIeNiel mpoekTa. BBoaHAs 4acTh oT4eTa JOJDKHA
BKJIIOYATh IYHKTBI:  YCIOBHE 3aJaud; TMOPSIOK BBINOJHEHUS; IPOrPaMMHO-aNapaTHbIe
CpeZCTBA, MCIIOJIb3YEMbIE ITPH BHITIOTHEHUH PaOOTHI.

- OCHOBHasl 4YacTh (OIMCcaHue paboThl).

- 3aKJIFOYE€HHE (BBIBO/IBI);

- CIIMCOK HCHOJIb30BAHHON JIUTEPATYPHI.

3ammTa oTYeTa M0 MPAKTHUECKOW padoTe 3aKIII0YaeTCs B MPEAbSIBICHUN TPENOIaBaTeIio
MOJTy4EHHBIX PE3YJIbTAaTOB B BUJE (paiiina W IEMOHCTPALMU TOJy4YEHHBIX HABBIKOB MPHU OTBETAX
Ha BOIIPOCHI IIPETOIaBaTEIIs.

IIpakTuyeckas padora 8. [IpumMeHeHne OHTOJOTMYECKUX MO eJ/Ieil MHHOBAIMOHHBIX
NMPOIAYKTOB

Henr pabGorbr: U3ydyeHue crpatermii NPUMEHEHHUS OHTOJOTMUYECKHUX — MOJeNen
MHHOBAIIMOHHBIX MPOJIYKTOB.

[IpakTnueckas paboTa  HampaBieHa Ha  W3Y4YEHHME  CTpaTerHid  NPUMEHEHHS
OHTOJIOTHYECKHUX MO/JIENEN NMHHOBAIMOHHBIX MTPOJAYKTOB M NOJIyYEHHE HABBIKOB 110 IPUMEHEHHIO
M3YYEHHBIX KeWCOB MpH pa3paboTKe MHAUBUIYaIbHOTO MPOEKTA.

TpeGoBaHus K pe3ynbTaTaM BHIIOJHEHHS MPAKTUYECKOM pabOThI:

[TocTpouTs MOAENH MPOEKTA, HCHONB3Ys HHGMOpPMAIMIO O TMPaKTUKE TPUMEHEHHUs
OHTOJIOTUYECKUX MOJCIIEN:

ITocTaHoBKA 321244 K MPaKTH4YeCKOil padoTe 8

1. M3yunTh npennaraeMblii TEOPETUUECKUA MaTEpHal.

2. OmucaTe MOJeNb MPOEKTa, HCHOJb3Yys HHPOPMAIUIO O MPAaKTUKE MPUMEHEHUS
OHTOJIOTUYECKUX MOJCIIEN.

3. IlocTpouTh OTYET, BKIIOYAIOIINI OMMCAHUE CTPATETHil MPUMEHEHHSI OHTOJIOTUYECKUX
MoJiefiell MHHOBALIMOHHBIX MPOAYKTOB. lIpeiacTaBUTh OTYET MO NpPaKTUYECKOl pabore s
3aIUTHL

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUI

B cooTBercTBMM C yKa3zaHHOW mpeaMeTHON 00JacTbi0 M KIACCOM pa3pabaThiBaeMoOii
MH(OPMALIMOHHON CHUCTEMBI MOCTPOUTH MOJEINb MPOEKTA, UCIOJIb3YS MHPOPMAIUIO O MPAKTHKE
MIPUMEHEHUSI OHTOJIOTMYECKUX MO/IENIEH.

Tabnuna 5.6 — UnauBuyanpHble 3a1aHUS

No IIpeameTHas o61acTh Kiacec UC

1 Cknan MRP

2 [Tpou3BOICTBEHHOE NIPEANPUSITHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 Ilopran B2B

7 CrpouTtenpHoe NpearnpusTie HNC ygera

8 Briciiee yuebHoe 3aBejieHUE NC ynpasnenus
9 WubpacTpyKkTypa npeanpusThs CIIIIP

10 | AnmaparHas UHQPACTPYKTYpa NPEIIPUATHS DKcIepTHas cucrema
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ConepxaHue oT4yeTa

[To BbImonHEHHOW paboTe cocraBisiercs oT4eT. OTYEeT BBHIMOJHSACTCS B AJIEKTPOHHOM
Buje. [1o BBIMOIIHEHHOMY OTUYETY MMPOBOAMTCS 3aIUTA IPAKTHYECKON PaOOTHI.

OTuer MO MpaKTUYECKOH paboTe MOJDKEH COCTOSTh U3 CIEAYIOUIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAS YacTh: KpaTKOE OMHUCAHWE IIeNiel mpoekTa. BBoaHAs YacTh oTYeTa JOJDKHA
BKJIIOYATh TYHKTBI:  YCIIOBHE 3aJadd; TMOPSIOK BBINOJIHEHUS; IPOrPaMMHO-alapaTHbIe
CpeZCTBa, MCIIOJIb3YEMbIE IPH BBITIOJTHEHUN PAaOOTHI.

- OCHOBHas 4acTh (omucaHue paboThl):.

- 3aKJIFOYEHHE (BBIBO/IBI);

- CITIMCOK HCIOJIB30BAHHON JIUTEPATYPHI.

3ammTa oTYeTa M0 MPAKTHUECKOW paboTe 3aKII0UaeTCs B MPEABSIBICHUN TPENOIaBaTeIIo
MOJTy4eHHBIX Pe3yJbTaToOB B BUE (hailia m IEMOHCTpAIH MOJyYeHHBIX HaBBIKOB IPU OTBETAX
Ha BOIIPOCHI IIPETOIaBaTEIs.

5. YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEILHOMN JTUTEPATYPHI, HEO0X0AUMOH 1151
OCBOEHMS THCIUTIHHBI

5.1.1. IlepeyeHb OCHOBHO¥ JIUTEPATYPbI

bapeimiea A.B., bangun K.B., I'omos P.C., Ilepenepse U.N. NunoBanuu: YueGHOE
nocobue / Ilox o6mi. pen. a.5.H., nmpod. A.B. bapermeBoit. — 2-¢ u3a. — M.: M3narenbcko-
ToproBas koprnopanus «Jlamkos u K », 2018.

5.1.2. IlepevyeHb ONMOJTHUTEIbHOMN JIUTEPATYPHI
NunoBanmonnpii MeHemkMeHT : Kype jdekumit / FO.H. Kynmakos, T.C. Memepsikosa ;
M-Bo ob6pazoBanus u Hayku Pocc.deneparnuu, Mock. roc. yH-T. — MockBa: MI'CY, 2019.

5.2. [lepeyeHb y4eOHO-METOAUYECKOT0 O0eceYeHUsI CAMOCTOSATEIbHON PadoThI
o0yyaromuxcs 1o JMCHHIJINHE

1. MeTO,[[I/ILIeCKI/Ie YKazaHusd 110  BBINMOJIHCHHIO IPAKTHYCCKHX pa60T 10 AJUCLMIIIINHE
«I/IH}KeHepHBIe KEHCHI: OT IMMPAKTUYCCKUX 3aJa49 K MHHOBAIIMOHHBIM PCILICHUAM)).

2. MeTtoaudeckue PEKOMCHAAINNU I CTYACHTOB IIO0 OpraHu3allun CaMOCTOSITEIbHOM
pa6OTbI 10 JUCHMUIIIINHE ((I/IH)KeHepHBIe KEHUCBI: OT INPAaKTUYCCKUX 3ada4 K MHHOBAIIMOHHBIM
PCUICHUAM.

5.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
HNuTepHeT, HEOOXOAMMBIX /ISl OCBOEHHUS TUCHUTLIUHBI

HNHurepuer-pecypcesl:
1. https://www.tks.ru/ - poccuiickuii TaMOXEHHBIN HHPOPMAIIOHHBIN MOPTAL.
2. http://www.ved.gov.ru/ - mopTan BHEIIHEOKOHOMUUECKOH HHOPMAIIHH.
DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMbI:
3. http://biblioclub.ru/ - Yausepcurerckas 6udanoreka ONLINE.
4. http://www.iprbookshop.ru/ - DnekTponHast 6GMOIHOTEUHAs CHCTEMA.
5. https://elibrary.ru — nayunast snexrponnas Oudnmoreka
IIpodeccuonanbubie 6a3bl JAHHBIX
6. http://www.customs.ru — opunmanehsiii caiit @enepanbHOI TaMOKEHHOH CiTy)Ob1 PO
7. http://economy.gov.ru - odunuanbHEIA calT MUHHCTEPCTBA HKOHOMHYECKOTO
Pa3BUTHSL
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MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHU S PO
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXIAEHUWE BBICHIETI'O OBPA3OBAHU A
«CEBEPO-KABKA3CKUI1 ®EJIEPAJIBHBINA YHUBEPCUTET»
[Taruropckuit unctutyt (punuan) CKOY

MeToanueckue yKazaHus

110 OpraHU3aIluy U MIPOBEJCHUIO CAMOCTOSITEILHON pabOThI
no auctuiuinie « MHKEHEPHBIE KEVCBI: OT IPAKTUYECKHUX 3AJTAY K
VWHHOBAIIMOHHBIM PEIIEHUASM»
1151 cTyaeHToB crieruanbHocT 38.05.02 TamoxkxeHHOe €710
Hamnpasnennocts (mpodmis) TamokeHHBIH KOHTPOJIb

Isaruropcek, 2024
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1. O01HMe mMoJI0KEeHUu

CamocrosarenpHas paboTa — TUlaHUpyemas ydeOHas, y4eOHO-UCCIIeIOBATEIbCKAs,
Hay4YHO-HCCIIeI0BaTeIbCKast paboTa CTYyIEHTOB, BHIMIOIHIEMAsi BO BHEAYIUTOPHOE (ayJUTOPHOE)
BpeMsl 10 33JaHUI0 W TIPH METOJMYECKOM pYKOBOJICTBE IIpernojaBaTensi, HO 0e3 ero
HETIOCPEICTBEHHOTO y4JacTHus (IIPU YaCTUYHOM HEMOCPEICTBEHHOM YYaCTHH IIPETOAaBaTels,
OCTABJISIIOIIEM BEIYIIYIO POJIb 32 pabOTOM CTYJIEHTOB).

CamocrosrensHas pabota crynentoB (CPC) B BY3e siBisieTcsi BaXKHBIM BHJIOM Y4eOHOM
W HayyHOW JesTenbHOCTH cryaeHTa. CamocrositenbHas paboTa CTYACHTOB  HUIpaeT
3HAYUTEIBHYIO POJIb B PEHTHHIOBOM TEXHOJIOTUU OOyUCHHSL.

K OCHOBHBIM BH/IaM CaMOCTOSITENILHON pabOTHI CTYIEHTOB OTHOCSTCS:

— (QopmupoBaHme ¥ YCBOGHHE COJCp)KaHUS KOHCIIEKTa JIEKIWH Ha 0aze
PEKOMEHJIOBAaHHOM  JIEKTOpOM  yuyeOHOW  JuTepaTypbl, BKIOYas  HMH(pOpMAalMOHHBIE
oOpa3oBaTelibHbIE pecypChl (3JEKTPOHHBIE YUEOHUKH, JIEKTPOHHbIE OMOIMOTEKH U JIp.);

— HamMcaHWe JOKIIA/IOB;

— TIOJITOTOBKA K CEMHHApaM, TIPAKTHYECKUM | J1a00OpaTOpHBIM paboTam, ux oopmieHue;

— COCTaBJICHHE aHHOTHPOBAHHOTO CIIMCKA CTAaTeil M3 COOTBETCTBYIOIIHX JKYPHAJIOB IO
OTpacisiM 3HaHUH (ITeAarorMueCcKuX, IICUX0JIOTUIECKAX, METOJMUECKUX H Ip.);

— BBITIOJIHEHHE y4eOHO-HCCIIeIOBATENECKUAX PadOT, TPOSKTHAS eI TEIHHOCTD;

— MOJTOTOBKA MPAKTHYECKUX pa3pabOTOK M PEKOMEHJIAIMNA TI0 PEIICHUI0 MPOOIEeMHON
CHUTYaIlNH;

— BBINIOJIHEHUE JOMAITHUX 33/IaHUI B BHJE DEIICHUS OTIEIBHBIX 3a1ad, MPOBEICHUS
TUIOBBIX PACYETOB, PACYETHO-KOMIBIOTEPHBIX W HWHAMBUAYAJIbHBIX pabOT MO OTAEIHHBIM
pazzenam cojep KaHus JUCHUIUIMH U T.[1.;

— KOMIIBIOTEPHBIA TEKYIIUH CAaMOKOHTPOJIb M KOHTPOJb YyCIIeBaeMOCTH Ha 0aze
AIIEKTPOHHBIX 00YYAIOIIKUX U ATTECTYIOLIUX TECTOB;

— BBITIOJTHEHUE KYPCOBBIX padoT (IMMPOCKTOB) B paMKaX JUCITUTIIINH;

— BBITNIOJIHEHHE BBIITYCKHON KBaJIM(DUKAIIMOHHOM pabOTHI U JIp.

Metouka opraHu3aniy CaMOCTOSATEIbHON PabOThl CTYIACHTOB 3aBHUCHUT OT CTPYKTYPBI,
XapakTepa U OCOOCHHOCTEH M3ydaeMoil TUCIHUIUIMHBI, 00beMa 4YacoB Ha €€ HM3ydeHHe, BUa
3aJlaHuil ISl CaMOCTOSITENbHON pabOThl CTYACHTOB, MHJMBUIYATIbHBIX KAueCTB CTYACHTOB U
YCIIOBUH y4EOHOU NEATEIbHOCTH.

[Ipouiecc opraHu3anuu CaMOCTOSITENIBHOM paboOThl CTYACHTOB BKIIOYaeT B cels
CJIEYIOIIHE ATAIIbI:

— TOJrOTOBUTENBHBIM (OmpenesneHue IieNiel, COCTaBIIEHHE MPOrpaMMBbl, MOATOTOBKA
METOUYECKOT0 00ecreueHus, MoAroToBKa 000py10BaHus);

— OCHOBHOM (peayiu3anusi IporpaMMbl, HCIOJIb30BAHUE MPHUEMOB MOMCKAa MH(POPMAIUH,
YCBOGHHUA, TMepepaboTKH, NpPUMEHEHUs, Iepeiayd 3HaHui, (QUKCUPOBAHUE PE3YNIbTATOB,
camMoopraHu3zanus mpoiecca padboTsl);

— 3aKJIIOYUTENHHBIA (OI[EHKa 3HAYMMOCTU W aHAIIU3 PE3y/bTaTOB, UX CHCTEMAaTH3alus,
orneHka A(G(GEKTUBHOCTH TMPOTpaMMbl W TPUEMOB pabOThl, BBIBOABI O HAMPABICHUIX
ONTUMM3ALINH TPYAQ).
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2.1eab ¥ 3a1a4M CAMOCTOSITEJILHOI PadoThI

Benymas nens opranmzauuu u ocyimectsienuss CPC coBnagaer ¢ 1enpi0 oOydeHus
CTyAeHTa — (POPMUPOBAHHUE YHUBEPCATBHBIX KOMITCTCHITHM.

[Tpu opranmzanuu CPC BaXHBIM ¥ HEOOXOUMBIM YCIOBHEM CTAHOBSTCS (DOPMUPOBAHUE
YMEHHUSI CaMOCTOSITEIBHON paboThl st NMpuoOpeTeHHs] 3HAHW, HABBIKOB W BO3MOXHOCTH
opraHu3aiuy yaeOHON W HaydHOU NesaTenbHOCTH. Llenbio camocTosATeIbHOM paboThl CTYJICHTOB
SBJIICTCS OBJIAJCHUE (YHIAMCHTAIbHBIMH 3HAHHUSAMH, TPOPECCHOHAIBHBIMH YMEHUSMU W
HaBBIKAMH  JIETEIBHOCTH IO  TPOQIII0, ONBITOM TBOPYECKOH, HCCIENOBATEIBCKON
JEeSITEIbHOCTH. CamocrosiTenbHas ~ paboTa  CTYJEHTOB  CIIOCOOCTBYET  pPa3BUTHIO
CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH, TBOPUECKOTO MOIX0a K PEIICHUIO
po6JieM yueOHOTO U TPO(PECCHOHATEHOTO YPOBHHL.

3amgauamu CPC sBasitoTes:

— cHCTeMaTH3alMs ¥  3aKpelUieHHe TIOMYYEHHBIX TEOPETHYECKHX 3HaHUH U
MPAKTUYECKUX YMEHUU CTYJCHTOB;

— yrayOlIeHue B paciIupeHne TEOPETUISCKUX 3HAHUMH;

— (¢dopMupOBaHHE YMEHHH HCIIOJIB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIHIO M CIICIATIBHYIO JINTEPATypY;

— pa3BUTHE TO3HABATEIFHBIX CHOCOOHOCTEH M aKTHBHOCTH CTYACHTOB: TBOPYECKOMH
WHUITUATUBBI, CAMOCTOSTSIIEHOCTH, OTBETCTBEHHOCTH W OPTaHM30BAHHOCTH;

— (¢opMHpOBaHHE CAMOCTOSTEIHPHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHHUIO M CAMOPEaTH3AIIHH;

— pa3BUTHE UCCIIEOBATEILCKUX YMEHUM;

— HCIOJIb30BaHHE MaTepuaja, cOOpaHHOTO U IMOJyYEHHOTO B XOJAE CaMOCTOSATEIbHOMN
paboTHl U Ta0OPATOPHBIX 3aHATHH.

3. TexHo10ruYecKasi KapTa CaMoOCTOATEIbHOI PadoThI CTyIEeHTA

CpencrtBa u O0BEM YacoB, B TOM YHCJIE
Konapr
TEXHOJIOTHHU CPC | KonraktHag | Bcero
peanu3yembix | Bunm gestenpHOCTH
. OIICHKH pabora ¢
KOMIIETEHIIUH, CTYJICHTOB
Mperno/aBaT
WHIUKATOpa(oB)
elleM
2 ceMecTp
YK-3 CaMocCTOSITEIbHOE CoOecenoBanue
(NO-1yks; U3Y4YCHHUE 9.45 1.05 10.5
NJI-2yk-3; JUTEPATYPHI ' ' '
NJI-3yk-3)
YK-3 IToaroroBska k CoOecenoBanue
(NO-1yk-s; PaKTUYCCKUM 24.30 570 9700
NJI-2yk-3; 3aHATHSIM ' ' '
NJI-3vk-3)
VK-3 IloaroroBka Jloxman
(NO-1yks; JIOKJ1a1a
5.20 . .
N-2vk-3; 230 750
NJI-3vk-3)
Hroro 3a 2 cemectp | 38.95 6.05 45.00
Hroro | 38.95 6.05 45.00
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4.H0pﬂI[OK BBINOJIHEHUS CAMOCTOSATEIbHOI p360TLI CTYACHTOM

4.1. Memoouueckue pekomenoayuu no pabome ¢ y4eonou iumepamypou

[Ipu paboTe ¢ KHUTOW HEOOXOAMMO TOJIOOPATH JIUTEPATYPY, HAYUYUTHCS TPABHIBLHO €€
9UTaTh, BECTH 3amucH. [ moadopa auTepaTypbl B OMOIMOTEKE UCTIONB3YIOTCS anaBUTHBIA U
CHUCTEMATUYECKUI KaTaJOTH.

BaxxHO MOMHHTB, 4TO pallMOHAIbHBIE HABBIKM Pa0OTHI C KHUIOM - 3TO Bceraa OoJbInast
SKOHOMUS BPEMEHU U CHUJI.

[IpaBunbHBIE TOA0OP YYEOHHKOB PEKOMEHIYETCS MPENoJaBareiieM, YHUTAIOIMINM
JNEeKIMOHHBIA Kypc. HeoOxoaumasi muteparypa MOXET OBITh TaKKe yKazaHa B METOJUYECKUX
pa3zpaboTKax 1Mo JaHHOMY KypCy.

N3yuas marepuan no yuyeOHHKY, CIEAYET NEPEXOIUTh K CIEAYIOUIEMY BOINPOCY TOJBKO
MocCje TPAaBUIBHOTO YACHEHHS TIPEABIAYIIEro, OMUChIBasg Ha Oymare BCE BBIKIAJKH U
BBIYUCIICHUS (B TOM YHCIIE T€, KOTOpbIe B y4eOHUKE OIYIICHBbl WJIM Ha JICKIUHU JAaHbI IS
CaMOCTOSITEILHOTO BBIBO/IA).

[Ipu nzydeHun a1000#1 AUCHUTUTHHBI OOJIBIITYIO U BAKHYIO POJIb UTPAET CAMOCTOSITEIbHAS
WHIUBUAyallbHas paboTa.

Ocoboe BHUMaHHE CcIeAyeT OOpaTUTh Ha OMNpeAeNIeHHEe OCHOBHBIX TOHSITHH Kypca.
CryneHT nomkeH moapoOHO pa3OupaTh MPUMEPHI, KOTOPHIC MOSICHSIOT TaKHe OIpEAeNeHUs, U
YMETh CTPOUTh AHAJIOTHYHBIE TPUMEPHI CaMOCTOSTEeNbHO. HyKHO J00MBaThCS TOYHOTO
MPEACTABICHUS O TOM, 4YTO H3ydaemib. [l0JI€3HO COCTaBJISTH OIMOPHBIE KOHCHEKTHL [lpum
M3y4EeHUW Marepuasa 1Mo y4eOHWKY TMOJIe3HO B TeTpaau (Ha CIEeNUajbHO OTBEICHHBIX TOJISX)
JOTIOJTHATH KOHCIEKT JeKuil. Tam ke cieayer oTMedaTh BOIPOCHI, BBIIEICHHBIE CTYIEHTOM
JUIS. KOHCYJIBTAIMH C MPENOJaBaTEIIEM.

BoIBoIbI, TTOTydEHHBIE B pe3yJabTaTe U3yUCHHs], PEKOMEHIYETCS B KOHCIEKTE BBIJCNATD,
9YTOOBI OHU MPH NMEPEUUTHIBAHUH 3aIUCEH JTydllle 3alIOMUHAIKCh.

OnpIT MOKa3bIBa€T, YTO MHOTHM CTYAEHTaM IOMOTAaeT COCTAaBJICHHME JIUCTa OMOPHBIX
CUTHAJIOB, COJIEp KaIllero BaKHeine 1 Haubosee 4acTo yrnorpedisieMble GOpMyibl U MOHSITHSL.
Takoil nuCcT momoraer 3amOMHUTH (POPMYJIbI, OCHOBHBIE MOJOXKEHUS JIEKIUH, a TaKXKEe MOXET
CIIY’)KUTb [TOCTOSIHHBIM CIIPAaBOYHUKOM JIJISl CTY/ICHTA.

UreHne Hay4HOTO TEKCTa SIBJSETCS YacThIO TMO3HAaBaTeIbHOU aearenbHocTu. Ee nenp —
U3BJICYEHHE U3 TEKCTa HeoOXxoauMoi nHpopmanuu. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOLIUM
coOCTBEHHasi BHYTPEHHSSI YCTaHOBKa NpU OOpallleHUH K TEeYaTHOMY CJIOBY (HAMTH HYXKHBIE
CBEICHUSI, YCBOUTh MHGOPMAIUIO MOJHOCTHIO WM YaCTUYHO, KPUTHUYECKU MPOaHAIM3UPOBAThH
MaTepuan u T.I.) BO MHOTOM 3aBUCHT 3()()EeKTUBHOCTh OCYIIECTBISIEMOTO ICHCTBUSI.

Brigensitor uemsipe ocHosHble yCmaAHO6KU 8 YMEHUU HAYYHO20 MEKCMA.

MH(OPMALIMOHHO-TIOMCKOBBIH (3a/1a4a — HAWTH, BBIACTUTH UICKOMYIO HH(OPMAILIUIO)

ycBauBaromias (yCHUJIMsl 4YMTATeNs HampaBleHbl Ha TO, YTOOBI Kak MOXKHO TIOJHEE
OCO3HATh W 3allOMHUTHh KaK CaMU CBEJCHHs H3JIaracMble aBTOPOM, TaK U BCIO JIOTHUKY €ro
paccyxIeHUiA)

AQHAIUTUKO-KPUTHUYECKass (YUTATENbh CTPEMUTCS KPUTUYECKH OCMBICIUTh MaTepua,
MIPOAHAJIM3UPOBAB €T0, ONPE/IEINB CBOE OTHOIICHHUE K HEMY)

TBOpUECKasi (CO3/IaeT y YMTaTeNs TOTOBHOCTh B TOM WJIM MHOM BHJE — KaK OTIPABHOM
MYHKT A7 CBOMX pacCyKJIEHUM, Kak oopa3 Juis NEHCTBUS MO aHAJOTHUU U T.NI. — UCIOJIb30BATh
CYXJEHUS aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaOMIOJeHHS, pa3padOTaHHYIO METOIHKY,
JOTIOTHUTD WX, TIOJIBEPTHYTh HOBOM MPOBEPKE).

OcnosHule 6udbl CUCMEMAMUUPOBAHHOU 3aNUCU NPOYUMAHHO2O0!

AHHOTI/IpOBaHI/IC — HOpCACIIbBHO KpPaTKOC€ CBA3HOC OIIMCAHUC HpOCMOTpCHHOfI NI
HpO‘IPITB.HHOﬁ KHUTHU (CTaTBI/I), €C COACpKaHMsA, UICTOYHUKOB, XapaKTEpa U HA3HAUCHU A,
HHaHI/IpOBaHI/IC — KpaTkasg JIOTH4YCCKad  OpraHu3anusl TCEKCTA, PACKPbBIBAIOMIAA

COJIEp’)KaHUE U CTPYKTYPY U3y4aeMOIo MaTepuana;
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TesupoBanue — JTaKOHMYHOE BOCIPOM3BEICHHE OCHOBHBIX YTBEP)KICHHMU aBTOpa 0e3
MpUBJICYEHUS (PAaKTHUECKOTO MaTepHaa;

HuTtnpoBaHue — TOCIOBHOE BBHINMKMCHIBAHUE U3 TEKCTA BBIZCP)KEK, U3BJICUCHHA, Hanboiee
CYILECTBEHHO OTPAKAIOIIUX Ty UM UHYIO MBICIIb aBTOPA;

KoncnektupoBanue — KpaTkoe€ U IIOCIEIOBAaTEIbHOEC M3JIOKECHHE COJCPIKAHMSA
IIPOYUTAHHOTO.

KoHCTeKT — CII0KHBIN crT0co0 M3JI0KEHUS COACP)KaHUS KHUTH WM CTaThH B JIOTUYECKON
[IOCJIE0BATENbHOCTU. KOHCIIEKT akKyMyIHpyeT B ce0e IMpeablIylue BUbl 3alucy, O3BOJISET
BCECTOPOHHE OXBAaTUTh COACPKAHNE KHUTH, CTaTbu. [103TOMy yMEHHE COCTaBIIATH IUIAaH, TE3HUCHI,
JIEJIaTh BBIIMCKA U JPYTHE 3aIIMCU OIIPENEIIAET U TEXHOJIOTHIO COCTABICHUs KOHCIIEKTA.

Memoouueckue pekomenoayuu o COCMABIEHUI0 KOHCNEeKma.

1. BHuMaTenbHO NPOYUTANTE TEKCT. YTOYHUTE B CIIPAaBOYHOM JIUTEpaType HEMOHSATHBIE
cinosa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPABOUHBIE IaHHBIE HA MOJISl KOHCIIEKTA.

2. Brigenure riiaBHOE, COCTaBbTE ILIAH.

3. Kparko chopmynupyiiTe OCHOBHBIE MOJIOKEHHS TEKCTa, OTMETHTE apryMEHTAIUIO
aBTOpA.

4. 3aKkoHCHEKTUpYWTE  Marepual, 4YeTKo  cieqyd  nyHkrtam  1uiaHa.  Ilpu
KOHCIIEKTUPOBAHUHU CTapalTeCh BBIPA3WTh MBICIb CBOMMHM CIIOBAMM. 3allMCH CJIEAYET BECTH
YETKO, SICHO.

5. 'pamoTHO 3amuceiBaiiTe nuuTaThl. L{uTHpys, yduThIBaliTe JTaAKOHUYHOCTh, 3HAUUMOCTh
MBICJIH.

B TekcTe KOHCIIEKTa kKenaTeslbHO IPUBOJANTE HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
nokazatenberBa. [Ipu odopmieHnr KOHCIEKTa HEOOXOAMMO CTPEMUTHCS K €MKOCTH KaXKIOro
IpeUIoKeHUs. MbICIn aBTOpa KHMIM CIEAyeT u3jaraTb KpaTko, 3a00TACh O CTHIE U
BBIPA3UTEJIBHOCTH HAIMCAHHOTO. YMCII0 OMOJHUTENBHBIX JIEMEHTOB KOHCIIEKTA JI0JKHO OBITh
JOTMYECKM  OOOCHOBAHHBIM,  3allUCH  JIOJDKHBI  paclpesieniaTbcss B ONPEAETICHHOM
MIOCJIEOBATEIBHOCTH, OTBEUYAIOIICH JIOTHYECKON CTPYKTYpe Npou3BeAcHMs. [ig yrouHeHus U
JOTNIOJTHEHHSI HEOOXOIMMO OCTaBJIATh OJIS.

OBnajgeHrne HaBbIKAMHM KOHCIEKTHUPOBaHUS TPeOyeT OT CTYIEHTa LEeJIeYCTPEMIIEHHOCTH,
[IOBCEJHEBHOM CaMOCTOSITEIbHOIN pabOTBhI.

4.2. Memoouueckue pekomenoayuu no N0020MoBKe K NPaAKmMudeCkum 3aHImusm

Jus  Toro 4TtoObl MPaKTUYECKHE 3aHATHS NPUHOCWIM MAaKCHUMAJIbHYIO I0Jb3Y,
HE00X0/MMO MOMHUTh, YTO YNPaKHEHUE U pEIICHUE 3a/a4 IPOBOJATCS IO BBIUUTAHHOMY Ha
JEeKIMUSIX MaTepualy U CBSI3aHbl, KaK MPaBWIO, C JETalIbHBIM pa300pOM OTIEJIBHBIX BOIPOCOB
JEeKIMOHHOrO Kypca. CrenyeT NHOJUEPKHYTb, 4YTO TOJIBKO II0CJI€ YCBOEHHUS JIEKLIHOHHOTO
MaTepualia ¢ ONpEeAETICHHOM TOYKM 3peHHs (2 MMEHHO C TOM, ¢ KOTOpPOM OH M3jaraercs Ha
JEKIMX) OH OyJeT 3aKperIsThCsl Ha J1abOpaTOPHBIX 3aHATHUAX Kak B pe3yibTare 00CYKICHUS U
aHaJM3a JIEKIIMOHHOIO MaTepHaja, TaKk U ¢ MOMOIIbIO PEelIeHHs TPOoOIEeMHBIX CUTYyalUil, 3a1au.
IIpu 3THX yCIOBHSX CTYIEHT HE TOJIbKO XOPOIIO YCBOUT MaTepuall, HO U HAy4YUTCsl IPUMEHATh
€ro Ha MpaKTHKe, a TaKXKe MOJIYYUT JONOJHUTEIbHBIM CTUMYN (M 3TO OYEHb BAXHO) MAJISA
aKTUBHON MPOPaOOTKH JICKIUH.

IIpu camoCTOSATENTPHOM PELICHNUHU 3aJad HYKHO OOOCHOBBIBATH KaXKbIM 3Tam pelleHus,
UCXOJ U3 TEOPETUYECKUX IMOJIOKEHUHN Kypca. Eciau cTyIeHT BUINUT HECKOJBKO MyTEl pEeUICHUS
npobsemsl (3aaun), TO HY)KHO CPaBHMTh MX W BBIOpaTh camblii panoHanbHbIN. [lone3Ho mo
Hayaja BBIYMCICHUH COCTaBUTh KpaTKUIl IUIaH pemieHus npoOsembl (3amgaum). PemieHue
poOJEeMHBIX 33/1a4 WM IPUMEPOB CIeIyeT M3Jlarath MoApoOHO, BHIYMCICHHUS pacrosiaraTb B
CTPOTOM TOPSAKE, OTHENAS BCIIOMOTAaTENIbHBIE BBIYMCIEHHS OT OCHOBHBIX. PemeHus npu
HE00X0AMMOCTH HY)KHO COIIPOBOXIAaTh KOMMEHTAPHIMHU, CXEMaMHU, YePTEKaMU U PUCYHKAMH.

Crnenyer MOMHUTB, YTO pELICHHE KaxJ0H ydueOHOW 3aJaud JOJDKHO JOBOJAUTHCS 0
OKOHYATeJIbHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, W MO BO3MOXHOCTH C
BbIBOJIOM. [lonydeHHBIH OTBET cienyeT MPOBEPUTh CHOCOOAMU, BBHITEKAIOIIMMHU U3 CYLIECTBA

36



nanHo#l 3amauu. [lonme3Ho Tarke (ecaM BO3MOXKHO) pelaTh HECKOJIBKUMH croco0amu
CPaBHHUTH IMOJIYYCHHBIC PC3YJIbTATHI. Pemenne 3aJa4 OaHHOI'O THIIA HYKHO IIpOAOJIKATbH OO
prOOpEeTEeHUs TBEPAbIX HABHIKOB B MX PEIICHUH.

4.3. Memoouueckue pekomenoayuu no camonposepke 3HaHutl

[locne u3yyeHus: onpeseIeHHON TeMbl IO 3alUCSIM B KOHCIEKTE U YY€OHHKY, a Takke
peuieHuss T0CTaTOYHOIO KOJIMYECTBA COOTBETCTBYIOLIMX 3a/1ad HA IPAKTUYECKUX 3aHATUAX U
CaMOCTOSITEJIBHO CTYACHTY PEKOMEHAYETCS IIPOBECTH CAMOIIPOBEPKY YCBOCHHBIX 3HAHMIA,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3YYEHHOU TEME.

B ciryqae He00X0AMMOCTH HYKHO €I11e pa3 BHUMATEIbHO pa300paTbcsl B MaTepHale.

HNHoraa HEAOCTaTOYHOCTh YCBOEHHUs TOIO WJIM MHOTO BOIIPOCA BBISCHSETCS TOJIBKO IIPU
M3Y4YEHUH JAIBHEUIIEro MaTepuaia. B 3ToM citydae HaJ0 BEpHYThCS Ha3aJ U IMOBTOPUTH IUIOXO
YCBOCHHBIN Marepual. BaXHblli KpUTEpUH YCBOECHMS TEOPETUYECKOrO Marepuajga — yMEHHE
OTBEYATh Ha BOIIPOCHI sl cOOECEI0BaHMUS.

BO]'[pOCbI JJIs co0eceIoBaHUA

ba3oBblii ypoBeHb
Tema 1. KonuenryajabHbie 1 ”HGOPMAaLMOHHbIE MO/AeIH HHHOBALIMOHHBIX IIPOEKTOB
1. Mojenu HHHOBAIIMOHHBIX MPOCKTOB
2. VIHHOBalMOHHBIE TEXHOJOTHUH AICKTPOHHON KOMMEPITUN
3. ApXHTEKTypa HHTEJUICKTYaJIbHBIX CEPBUCOB
Tema 2. OHTOTOrHYecKHE MOAETH HH(POPMALMOHHBIX CHCTEM
4, ®dopmanmzaiys TpeOOBaHMI K MHHOBAITMOHHOMY TIPOIYKTY
5. CpexactBa pa3paboTKi MHHOBAITMOHHBIX PEIICHUM
6. Texnonoruu oOpabOTKH 3HAHUMA
7. OHTONOrHMYecKHe MOJIEIN HHHOBAIIMOHHBIX IPOAYKTOB
Tema 5. UndpacTpyKkTypa NpoeKTUPOBAHNS HHHOBAIMOHHBIX MHKEHEPHBIX peleHu il
8. Hampasnenus pa3BUTHS HHHOBAIIMOHHBIX TEXHOJIOTUI
9. IlpoexTupoBaHnEe NTHHOBALIMOHHBIX HHXEHEPHBIX PELICHUI
10. Crangaptuzanusi HHXEHEPHOTO MPOEKTa
Tema 6. UHcTpyMeHTAIbHOE 00ecnieYeHre OHTOJIOTHYEeCKOr0 MOIeJTUPOBAHMS
HH(OPMAIMOHHBIX CHCTEM
11. TToxasarenu oreHKH 3(HPEKTUBHOCTH MHHOBAIIMOHHOTO PEIICHMS
12. MeTto/ibl OLIEHKH YKOHOMHYECKOTO 3 deKTa BHEAPECHUS MPOCKTA
13. UncTpymeHTaNIbHOE O0ECTieueHUue MOICIUPOBAHUS ITPOEKTA
14. PepakTop OHTOJIOTHI
15. SI3bIKM OHTOJIOTUYECKOTO MOJEIUPOBAHUS

IloBbIIeHHBIN YPOBEHD
Tema 1. KonnenryanbHbie 1 HHPOPMALMOHHbIC MO/E/JIH HHHOBAMOHHBIX IPOCKTOB
1. KonuenrtyanbHOe MOJETUPOBaHNE MHHOBAIIMOHHOTO MPOIYKTa
2. HWudpopmanmoHHOE MOAETMPOBAaHNE MHHOBAIIMOHHOTO MPOJIyKTa
3. OHTOJIOrMYECKOe MOJICIMPOBAaHNE HHHOBAIMOHHOTO IIPOIyKTa
Tema 2. OHTONIOrMYecKHEe MOAeTH HHPOPMAIMOHHBIX CHCTEM
4. TIpuHUIMITBI OHTOJIOTUYECKOTO MOIEIMPOBAHUS HHKEHEPHOTO IIPOEKTa
5.  ApPXUTEKTypa OHTOJIOTUYECKOI MO/IeIM HHHOBAIMOHHOTO IPOIYKTa
6. Texuosoruu OOJBIINX TAHHBIX
7. Texuomoruu Data mining
Tema S. UudpacTpyKTypa NPOEKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHBIX PeLIeHUi
8. ApXUTEKTypa IpOrpaMMHBIX KOMIIJIEKCOB Il HHKEHEPHOTO IPOEKTa
9. CranaapTbl NPOEKTUPOBAHUS MPOTPAMMHOI0 00ECTIEUEHUSI HHKEHEPHOTO MTPOEKTa
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10. Cranpaptsl pa3pabOTKH IPOTPAMMHOTO 00eCTieueHHsI HH)KEHEPHOTO MPOEKTa
11. Meroab! pa3pabOTK1 HHHOBAIIMOHHOTO IIPOJIyKTa

12. TlpumeHeHHE UHCTPYMEHTOB pa3pabOTKH WH)XEHEPHOTO MPOEKTa

Tema 6. UHCTpyMeHTa/ILHOE 00ecniedeHHe OHTOJI0THYeCKOro MOeJIMPOBAHMS
HH(OPMAIMOHHBIX CHCTEM

13. MopaenupoBaHue CTPYKTYPbl HHXEHEPHOTO TPOEKTa

14. OOGBEKTHO-OPUEHTUPOBAHHOE MOJAEIUPOBAHUE UHKEHEPHOTO PELICHUS

15. MHCcTpyMEHThI MOJETMPOBAHNS HHKEHEPHOTO NPOEKTa

4.4. Memoouueckue pekomeHoayuu no HANUCAHUIO HAYYHBIX MEKCMOo8 (00K1a008, peghepamos,
acce, HAy4HbIX cmamel u m.o.)

ITepen Tem, kak TPHUCTYNMUTh K HANHWCAHWIO HAYIHOTO TEKCTA, BAXKHO pPa3o0paThes,
KaKoBa MCTHHHAS IIeJIb BAIIETO HAYYHOTO TEKCTa - 3TO MOMOKET BaM Pa3yMHO PACIpPEICITUThH
CBOM CHJIBI U BPEMSI.

Bo-mepBBIX, CHauana HY)XHO OIPENENUTHCS C WAEed HaydHOTO TEKCTa, a JUIi ATOTO
HEOOXOJIMMO HAy4YUTHhCS JIMOO OTHOCUTHCS K pa3HBIM SBJICHUSAM W (akTaM HECKOIJBKO
KPUTUYECKH (CBOS Ujes — KaK WHAas TOYKa 3PCHHUS), JIMOO HAYYUTHCS YBIEKATHCS KAKHMH-TO
W3BECTHBIMU HJCSIMH, KOTOPBIE HYXTAIOTCS B JIOpPaOOTKe (Waes — Kak ONTUMHCTHYSCKas
MO3UIMST W HANpaBJICHHOCTh Ha MJajbHEWIIee COBEPIICHCTBOBAHWE YK€ H3BECTHOTO). Bo-
BTOPBIX, HAYIUTHCSI OPTAHN30BBIBATH CBOE BPEMSI.

IMucate criemyer SICHO W IOHSATHO, CTapasch OCHOBHBIC IOJIONKECHHS (OPMYITHUPOBATH
YeTKO M HEABYCMBICIEHHO (Y4TOObI W caMOMY TMOHSTHO ObUIO), a TakXke CTpeMscCh
CTPYKTYPHPOBATh CBOM TEKCT.

CucremaTuzanuss M aHAJIW3 HU3YYEHHOHM JHMTepaTypbl MO MpoOjeMe HCCIeI0oBaHUS
MO3BOJISIIOT CTYJIEHTY HamucaThb padoTy.

PabGounit BapmaHT TekcTa MOKJIaaa MPEJOCTABISETCS PYKOBOJIWUTETIO Ha MpoBepky. Ha
OCHOBE paboudero BapuaHTa TEKCTa PYKOBOJIUTENIb BMECT€ CO CTYACHTOM oOOCYyKIaer
BO3MOKHOCTH JJOPAOOTKH TEKCTa, €ro o(hopMIICHHE.

Cmpykmypa ooknaoa:

— Bsenenue (me Gomee 3-4 crtpanmi). Bo BBemeHMm HE0O0XOaUMO OOOCHOBAaTh BBIOOD
TEMbI, €€ aKTYaJIbHOCTh, OUEPTUTh OOJIACTh UCCIICOBAHUS, OOBEKT HCCIEI0BAaHUS, OCHOBHBIC
LeJH U 33]1a41 UCCIIeIOBAHMUSL.

— OcHOBHas 4acThb COCTOMT W3 2-3 pasnenoB. B HMX pacKpbIBaeTCs CyTh HCCIEIyeMOM
po0IeMbl, TPOBOAUTCA 0030p MUPOBOM JUTEPATypbl U UCTOUYHUKOB VHTEpHET MO MpeaMeTy
UCCIIEIOBAHUS, B KOTOPOM JAeTCsl XapaKTepUCTHKA CTENEHH Pa3pad0TaHHOCTU MPOOJIEMBbI U
aBTOpPCKasl aHANUTHYECKas OLIEHKa OCHOBHBIX TEOPETUYECKHX IOAXOJO0B K €€ PEIICHUIO.
W3noxkeHne marepuasia HE JOJDKHO OTPAaHUYMBATHCSA JIMIIL OMHUCATEIBHBIM TMOJIXOAO0M K
PacKpbITUIO BBIOpaHHOW Tembl. OHO Takke [OJDKHO COAEpkKaThb COOCTBEHHOE BHUICHHE
paccMmarpuBaeMoil mpoOIeMbl U U3JI0KEHHE COOCTBEHHOM TOUKHM 3pEHHS HA BO3MOKHBIEC ITyTH
€€ pelICHHUS.

— 3axmrouenue (1-2 crpanuilsl). B 3akimoueHUM KpaTKO W3NIAraloTcsi JOCTUTHYTHIE MPHU
W3YYEeHUHU MTPOOJIEMBI 1IeTH, IEPCIIEKTUBBI PA3BUTHUS UCCIIETyEMOTO BOTIpoca

— Chomcok HCMoNb30BaHHON JuTepaTyphl (He MeHblne 10 MCTOYHHKOB), B anaBUTHOM
nopsiike, OGOPMIEHHBIH B COOTBETCTBHM C NPHUHATHIMH TpaBWiIaMH. B crimcok
WCIOJIb30BAHHOM  JUTEpaTyphl PEKOMEHIyeTCs BKIOYaTh pabOThl OTEYECTBEHHBIX W
3apy0eKHBIX aBTOPOB, B TOM YHCIIE CTaThH, OMyOJWKOBAHHBIE B HAYYHBIX KYpHAJIaX B TEUCHHE
MOCJIeTHUX 3-X JIET ¥ CCBUIKHM Ha pecypchl cetu HTepHeT.

— Ilpunoxenue (pu HEOOXOIUMOCTH).

Tpebosanus k oghopmnenuro:
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— TEKCT C OJIHOM CTOPOHBI JICTA;

— mpudt Times New Roman;

— xernb mpudra 14;

— MEXCTpOYHOE paccTosiHue 1,5;

— TMOJIA: CBEepXYy 2,5 cM, CHU3Y — 2,5 cM, cieBa - 3 cm, crpasa 1,5 cum;
— pedepar A0HKEH OBITh IPEIICTABICH B COPOIIFOPOBAHHOM BHJIE.

Tlopsaook 3awumul doxknada:

Ha 3amury noknaga otBoAUTCS S5-7 MUHYT BPEMEHHU, B XOJI€ KOTOPOTO CTYAEHT JOJIKEH
[I0Ka3aTb CBOOOJHOE BJIAJCHUE MaTepHalioM MO 3asBieHHON Teme. [lpu 3ammre noxmana
MIPUBETCTBYETCS UCIIOJIB30BAHUE MYJIbTUMEINA-TIPE3CHTAIUH.

Jlokiaq OLeHMBaeTcsl MO CIEAYIOUUM KpUTEepusiM: coOlroieHne TpeOOoBaHUN K €ro
ohopMIIEHHIO; HEOOXOIUMOCTh U JIOCTATOYHOCTH JJIsi PACKPBITHS TEMbI TIPUBEJACHHONW B TEKCTE
JoKJ1aga MH(OpMallMK; YMEHHUE CTYIEHTa CBOOOJHO M3Jaratb OCHOBHbBIE WJIEH, OTPaKEHHBIEC B
JIOKJIaJIe; CIOCOOHOCTh CTY/IEHTa MOHATH CyTh 3aJaBacMbIX IPENOJaBaTeIeM M COKYpCHUKaMU
BOIIPOCOB U CPOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISETCS CTYNIEHTY, €CIIU B JIOKJIAZie CTYJEHT HCUEpPIIbIBAIOIIIE,
MOCJIEIOBATENBHO, YETKO M JIOTHYECKH CTPOMHO M3JlaraeT Marepuall; CBOOOJIHO CIpaBIsieTcs C
3a/layaMi, BOMPOCAMH W JPYTUMH BUAAMH TPUMEHCHHS 3HAHWM, WCTIONIB3YEeT JJI HAIHCAHUS
JOKJIaJla COBPEMEHHBIE HAydHbIE MaTepuajbl; aHAJU3UPYET TOJYYCHHYIO HWH()OpMAIHIo;
MPOSIBIISIET CAMOCTOSITEIIbHOCTh TIPY HAIMMCAHUH JIOKJIAIa.

Oyenka «xopouio» BBICTaBISIETCS CTYACHTY, €CIM KauecTBO BBITIOJHEHUS [IOKIaja
J0CTaTOYHO BbIcOKOe. CTy/IEHT TBEPIO 3HAET MaTepHuall, 'paMOTHO U IO CYIIECTBY H3JaraeT ero,
HE JIOIMyCKasl CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA BOMPOCHI IO TeME JI0KJIa/1a.

Oyenka «yoosiemeopumenvHo» BBICTaBISIETCS CTYIEHTY, €CIM MaTepuai JOoKiIaja
U3JlaraeTcs 4acTUYHO, HO MPOOENbl HEe HOCAT CYIIECTBEHHOTO XapakTepa, CTYyJEHT JIOMyCKaeT
HETOYHOCTH U OLIMOKM IMPH 3allluTe JOKIJIaja, JaeT HeIOCTaTOUHO MpaBUIbHBIE (DOPMYIHUPOBKH,
HaOJI0JAI0TCS HAPYIIEHUS JIOTHYECKOM MOCIE0BATEIHbHOCTH B U3JI0KEHUHU MaTepHara.

Oyenka «Hey0081emeopumesbHO» BBICTABISAETCS CTYICHTY, €CIM OH HE MOATOTOBUII
JOKJIaJ] WU JOMYCTHJI CYyHIECTBEHHBbIE OIMMOKU. CTYIEHT HEyBEpEeHHO H3JIaraeT MaTepuai
JIOKJIaJia, HE OTBEUaeT Ha BOMPOCHI MIPEMNoJaBaTels.

Onucanue wxanvl oyeHu8aHus

MaxkcuManbHO BO3MOXKHBIN 0aul 3a BeCh TEKYIIUNA KOHTPOJb YCTaHABIMBAETCS PaBHBIM
55. Tekymiee KOHTPOJIBLHOE MEPOIPHUITHE CUMTAETCS CAAHHBIM, €CIIH CTYACHT MOJYy4YMs 3a HEro
He MeHee 60% OT yCTaHOBJIEHHOTO JUIS 3TOTO KOHTPOJII MaKCHUMalabHOrO Oamna. PedTHHroBbIN
0asu1, BBHICTABIIIEMbII CTYJIEHTY 3a TEKylllee KOHTPOJIbHOE MEPONPUSITUE, CTAHHOE CTYIEHTOM B
yCTaHOBJICHHBbIE TPadUKOM KOHTPOJBHBIX MEPONPUATUN CPOKH, OIpPEAeseTCs CISAYIOUIUM
o0pazom:

YpoBeHb BBINIOTHEHUS] KOHTPOJIBHOTO 3aJaHusl | PelTuHroBeIi 6ami (B % oT MakcuMalbHOro Oania
33 KOHTPOJIbHOE 33JaHUE)
OTan4HbIN 100
Xopommit 80
Y 10BJIETBOPUTENBHBII 60
HeynonerBopurenbHblit 0

Tembl 3cce (pedepaToB, 10KIA10B, COOOIIECHMIH)

ba3oBrlil ypoBeHb
Tema 1. KonnenryanbHble 1 HHPOPMALMOHHbIC MOe/JH HHHOBALMOHHBIX POCKTOB
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1. ®dopmanuzoBaHHBIC MOJACIN 3HAHUI

2. Meroap!l uneHTU(GUKAINY U KIacCUPUKAITIHA 0OBEKTOB.

3. Mogenu MHHOBAIIMOHHBIX MPOCKTOB

4. VIHTeHCHOHAJ U YKCTCHCHOHA MOJICIH IMPOCKTA

Tema 2. OHTOJIOTHYECKHE MO/Ie]TH HH(POPMAITHOHHBIX CHCTEM

5. Texnonoruu pa3paboTKy OHTOJIOTMUECKON MOJENN

6. Jlexommo3uius u uaeHTHUPUKAIUSA 00BEKTa MOJICITHPOBAHUS

7. CTpyKTypa OHTOJOIMYECKON MOJENIN

Tema 3. OHTOJIOTHS PEICTABJIEHUS JAHHBIX H 3HAHUI B MHHOBALIMOHHBIX PellleHUsIX
8. MeroabI IpeCTaBICHUS JAHHBIX U 3HAHUU.

9. CrpykTypa npeacTaBICHUS JaHHBIX W 3HAHHIA.

10. Mojenu nipeCTaBIICHUS JAHHBIX U 3HAHUU.

11. MenTanbHbIe IUarpaMMbl B paboTe CO 3HaHUAMU

Tema 4. CemanTHYeCKOEe MOJEJTUPOBAHNE JAHHBIX U 3HAHUI B TEXHOJIOTHAX 0OJIbIINX
JAAHHBIX

12. ®opmanu3zanys KOHIETTYaTbHON MO/IEIH.

13. PensmmoHHOE TMpeCTaBIICHUE JTaHHBIX.

14. CemaHTHYECKHE TEXHOJOTHU.

15. CemaHTHYECKOE MOJICIIMPOBAHNE JAHHBIX W 3HAHWH B TEXHOJIOTHUSX OOJIBITUX JTAaHHBIX
Tema 5. UndpacTpyKkTypa NpoeKTUPOBAHNS MHHOBALIMOHHBIX HHKEHEPHBIX PelleHuil
16. TexHOJOTUHM HAYYHBIX UCCIICIOBAHUH.

17. Metonnueckoe obecrieueHne HayIHbIX UCCIICIOBAHUM.

18. NudpacTpykTypa NpOEeKTHUPOBAHNS HHHOBAIIMOHHBIX WHXCHEPHBIX PEIICHHIMA

Tema 6. UHcTpyMeHTAIbHOE 00ecnieYeHre OHTOJI0THYEeCKOr0 MOIeJTUPOBAHMS
HH(OPMAIMOHHBIX CHCTEM

19. MamunHa JoOrn4eckoro BeIBOIA.

20. Penakrop oHTtonoruit Protégeé.

21. TlporpammHbIe MpOAYyKTHI Kiacca Triple store.

22. Tlporpammuas peanmsainus SPARQL-unTepdeiica

Tema 7. Texnosiornu RDF 1 OWL

23. Penaktopsl, BU3yalu3aTopbl 1 HHCTPYMEHTHI JJOTHUYECKOTO BBIBOJIA.

24. Texnonorun RDF/RDFS/OWL.

25. ®opmar npeacrasneHus gaHHbIx RDF/ XML

Tema 8. [IppuMeHeHre OHTOJIOTMYECKHUX MO/Ie/Ieil HHHOBAUMOHHBIX NMPOYKTOB

26. Cuctembl NOJICPKKU MPUHSITUS PEILICHUH.

27. DKCHEepTHBIE CUCTEMBI.

28. ba3bl 3HaHUM.

29. XpaHwiuina 3HaHUH.

30. Cucremsl 0OIBIINX JAHHBIX.

IloBbIIeHHBIN YPOBEHD

Tema 1. KonnenryaiabHble 1 HHGOPMAIMOHHbIE MO/1eJIH HHHOBALIMOHHBIX NPOEKTOB
31. Mojaenu JaHHBIX U 3HAHUI

32. ANropuTM™bl KJIacCU(pUKALUU U KJIACTEPU3ALIH.

33. MogenupoBaHue CEMaHTHUYECKUX CTPYKTYP

34. ®opmanu3zaius JaHHBIX
Tema 2. OHTONIOTHYeCKHE MOeTH HH(POPMAIHOHHBIX CHCTEM

35. TexHONmOTMU MPOEKTUPOBAHUS OHTOJIOTHUYECKOIN MOJIeNN

36. JleKOMITO3HIUS CII0KHON CUCTEMBI

37. CTpyKTypHBI aHATH3 OHTOJIOTUYECKON MOAETTH
Tema 3. OHTOJIOTMS MPeICTABIEHUS] JAHHBIX U 3HAHUIT B MHHOBALMOHHBIX pPellIeHUsIX
38. Metoabl hopmanu3ayu JaHHBIX U 3HAHUH.

39. AnropuTt™mbl 00pabOTKH JaHHBIX M 3HAHUH.
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40. Mopenu XpaHeHUS TaHHBIX U 3HAHUM.

41. MeHTanbHble TEXHUKU JUIsI HHHOBALIMOHHBIX IPOEKTOB

Tema 4. CemanTHYeCKOE MOEJIMPOBAHNE JAHHBIX U 3HAHUN B TEXHOJIOTUAX 00/1b KX
JAAHHBIX

42. Texuosorusi 00pabOTKH OOJIBIINX JaHHBIX.

43. TlpencraBnenne HeOPMAIN30BAHHBIX TaHHBIX.

44, CemaHTHYECKU aHATU3 UHPOPMALIUH.

45. Monenu big data

Tema 5. UndpacTpyKkTypa NpoeKTHPOBAHUSI HHHOBALIMOHHBIX MH/KEHEPHBIX PelleHu i
46. TexHOJIOTUH BU3YyaJIM3allUU HHKEHEPHBIX PEIICHUN

47. Meronomorus aHaJlu3a U CUHTE3a CJIOKHBIX CUCTEM

48. NndpacTpyKTypa HHKECHEPHBIX PEIICHUIN

Tema 6. UncTpyMeHTa/IbHOE 00ecniedeHue OHTOJI0THYeCKOro MOAeJTMPOBAHMS
HH(OPMAIMOHHBIX CHCTEM

49. MamwuHa Java.

50. PenmakropS oHTOJIOTHI

51. Tpurrepsl 1 cOOBITUS B AITOPUTMHU3ALUN

52. TlporpamMmHas peanu3anusi CIOXKHBIX AITOPHUTMOB

Tema 7. Texnonoruu RDF u OWL

53. MHCTpyMEHTHI JIOTHYECKOTO BBHIBOJIA.

54. Texunonorun OWL.

55. ®opmar npeacTaBieHus JaHHBIX XML

Tema 8. [IppMeHeHNe OHTOJIOTMYECKUX MO/Ae/Ieid HHHOBAIIMOHHBIX IPOAYKTOB
56. MHTemeKTyaabHbIe CEPBUCHI

57. baza 3HaHMIA SKCTIEPTHON CUCTEMBI.

58. MammHa BbIBO/Ia SKCIIEPTHON CHCTEMBI.

59. Data neHtpsl.

60. CemanTrueckuii ananus big data

4.5. Memoouueckue pekomenoayuu no nOO2OMoOBKe K 3auemam

IIponeypa 3auera Kak OTAEIbHOE KOHTPOJIBHOE MEPOIIPUATUE HE IIPOBOJUTCS, OLICHUBAHUE
3HaHUH 00yyaroIIerocs NPOUCXOIUT MO Pe3yJIbTaTaM TEKYLIEro KOHTPOJIS.
3ayeT BBICTABIIAETCS IO pe3yiabTaraM paboThl B CeMECTpe, IpU clade BCEX KOHTPOJbHBIX
TOYEK, MPEJYyCMOTPEHHBIX TEKYIIMM KOHTpOJeM YycrneBaeMocTu. Eciau mo wuroram cemectpa
oOyyaromuiicss umeer ot 33 no 60 GaymioB, eMy CTaBUTCS OTMETKa «3auTeHo». OOyuarouiemycs,
UMEIOIIEMY IO UTOraM ceMecTpa MeHee 33 06aioB, CTaBUTCS OTMETKA «HE 3aUTEHO.

Konuuecmso 6annog 3a 3auem (S3au) npu pazniuunvlx petimun208vix Oauiax
no oucyuniuxe no pe3yibmamam pabomol 8 cemecmpe

PeliTMHTOBBIH 011 10 TUCUMIIIIMHE KoaudecTBo 6a//10B 3a 3a4eT (S3a4)
0 pe3yJabTaTaM padoThl B cemecTpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

KoHTpoab camocToATE/IbHOM PadoThI CTYACHTOB

KOHTpOJ'IL CaMOCTOSTEIbHOMI pa60TBI MMPOBOAUTCS NPCIIOAABATCIIEM B ayAUTOPUH.

41



[IpenycMoTpeHsl clieayromue BUABI KOHTPOJS: coOeceloBaHMEe, OLIEHKA BBIMTOJIHEHHS
JOKJIa/1a U €ro Mpe3eHTaLUH.

[MonpoGHbIe KpUTEpUU OIICHWBAHHUS KOMIIETCHLIMH mpuBeJeHbI B DOHAE OICHOYHBIX
CPEICTB JUIs IPOBEACHMS TEKYILEH U IPOMEKYTOYHOM aTTECTALlUH.

Cnucok aureparypsl 1is BbinoJHenust CPC

Ilepeyens OCHOBHO¥ JTUTEPATYPHI

Bbapeimesa A.B., bangun K.B., TI'omos P.C., Ilepenepses U.M. NunoBanuu: YueOHoe
nocobue / Ilox obm. pen. m.3.H., mpod. A.B. BapermeBoil. — 2-¢ u3n. — M.: M3parenbcko-
Toprosas Kopropauus «/lamkos u K », 2018.
Ilepeyens AOMOTHUTETbHOM JIUTEPATYPHI

NunoBammonnsii MmenemkmenT : kype jeknuit / FO.H. Kynakos, T.C. Memepsikosa ;
M-Bo o6pazoBanus u Hayku Pocc.®enepanuu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
IMepeyens yueOHO-MeTOAUYECKOT0 O0ecTeYeHHs] CAMOCTOSATEIbLHON PadoThl 00yYarouXcs
N0 TUCHHIJIMHE

1. Metouyeckue yka3aHus 110 OpraHU3allii CaMOCTOSITENIbHOW paboThl CTYJEHTOB
10 AMCHUIUIMHE «HX)EHepHbIe KEUCHI: OT NPAKTUYECKUX 3a]1a4 K MTHHOBALIMOHHBIM PEILIECHUSIM).
2. Meroauueckue ykaszaHus K IPaKTUYECKHM  3aHATUSAM 10 JUCLUIUIMHE

«MHKeHepHbIE KENCHI: OT MPAKTHYECKHUX 3a]a4 K HHHOBAI[HOHHBIM PEIIEHHSIM.
Ilepeyenb pecypcoB HHPOPMAIMOHHO-TEJEKOMMYHUKAUMOHHONH ceTtu «UHTEepHeTY,
HEO0XO0AMMBIX /IJIs1 OCBOEHHS AMCIMIIHHDI

1. http://www.ved.gov.ru/ - mopray BHEIIHEIKOHOMUYECKON HH(POPMAITUH.

DNeKTpOHHBIC OUOIMOTEUHBIE CUCTEMBI.

2. http://biblioclub.ru/ - Yausepcurerckas oudmuoreka ONLINE.

3. http://www.iprbookshop.ru/ - DaekrponHas OUOIHOTEYHAS CHCTEMA.

4. https://elibrary.ru — nayunas snextpoHHast OHOIHOTEKA

[IpodeccrnonanpHbie 0a3bl JaHHBIX

5. http://leconomy.gov.ru - odunuansHeli caliT MHHHCTEPCTBA JKOHOMHUYECKOTO
pa3BUTHS
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