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BBEJIEHHUE

B Meromuueckux — yKazaHHMSX ~— coJAepKaTcs — MaTepualibl, HEOOXOAUMble s
CaMOCTOSITEIBHON TOJArOTOBKH CTYICHTOB K BBITIOJHEHUIO MPAKTHYECKUX paboT. B ommcanue
MPAKTUYECKUX PA0OT BKIIOYCHBI 1EIh pPa0OTHI, MOPSJAOK €€ BBINOJHEHUS, PACCMOTPEHBI
TEOPETHUYECKUE BOIPOCHI, CBSI3aHHBIE C pealu3alueld TMOCTaBICHHBIX 3ajady, IpHUBEACHA
HeoOXoIuMast JIuTeparypa.

Meroaudeckue ykazaHWs IOCBSILEHBI Kypcy «VIH)KEHEpHbIE KEWUCHI: OT IPaKTUYECKHUX
3a/1a4 K MHHOBAIMOHHBIM perieHusMy». OaHol u3 cioxHenmux 3a1ad B UT-oTpaciu sBisieTcs
CETOIHS OpraHM3alMsl B3aUMOJICHCTBHS HWH(POPMAIIMOHHBIX CHCTEM, HCIOJIB3YIONINXCS TPU
CO3JaHMM W DOKCIUTyaTalliM KPYIHBIX MPOMBIIUICHHBIX OOBEKTOB (HE(TAHBIX IUIATHOPM,
AJIEKTPOCTAHIINNA, XHMHYECKUAX TPOU3BOACTB, (PapMaIleBTUUYCCKUX NPEINPHUITHS U T.II.). B mx
YKU3HEHHOM ITUKJIE 3aHATO MHOXECTBO OPTaHU3aIlNii: TPOSKTUPOBIIMKHU, CTPOUTEIHN, ITOCTABIIIUKHI
000pyI0BaHUS, CITYXObI SKCIUTYaTalldd U T. [., KQXJast ©X KOTOPBIX OOBIYHO HCTIOJIB3YET CBOM
Ha0Op KOMIMBIOTEPHBIX CUCTEM U CBOU (hOPMATHI JAHHBIX.

[To mannbiM NIST (HauuoHanbHBIH MHCTUTYT cTaHaapTuzauuu U texHojoruit CIHIA),
pernieHue npoosieM B3auMOJICHCTBUS PA3HOPOIHBIX KOMITBIOTEPHBIX CUCTEM TTOMOKET HUHIYCTPUHU
KPYIHBIX KamuTadbHBIX TPOeKkTOB TobKOo B CIIIA skonomuts 10 16 mipa. 101, B TOA.
Bo3MoxHOCTh mOCTynma ®W aHaiaw3a I TOJHBIX JaHHBIX JKU3HEHHOTO IMKJIA CIIOXKHOTO
WH)KEHEPHOTO 00BEKTa CTaja CEroAHs 00s13aTeIbHBIM yCI0BHEM d(PPEKTUBHOTO yIIPaBICHUS €T0
MPOEKTUPOBAHUEM W OIKCIUTyaTarueil. DTy 3a7ady Ha3bIBAIOT MO-PAa3HOMY: CO3JaHUE €IMHOTO
MH(POPMAITMOHHOTO TPOCTPAHCTBA KU3HEHHOTO 1UKJIA, CO3/IaHue ITU(PPOBOIT MOIETH | T. II.

BoapmuHCTBO pa3pabOTIUKOB WHXEHEPHBIX WH(POPMAITMOHHBIX CHCTEM
(CAD/CAM/CAE/PLM) ucHosb3yiOT KIacCHYecKHe 0ObEKTHBIE MOJIENIN JaHHBIX U 0oJiee Win
MEHEE CTaHJapTHBIC PENAIHOHHbIE O0a3bl JaHHBIX, OJHAKO MHOTOJICTHHE TMIOMBITKA WX
00beIMHEeHNS Ha eANHON TuIaTdopMe MoKa 4To He yaanuch. OT4acTh MPUYMHY TaKOTO IpoBasia
MOXHO OOHAPY)KUTh B OCHOBAX KJIACCHUECKOW PENIAIIMOHHONW TEOPUU MOJCIUPOBAHUS TAHHBIX —
B JKECTKMX TpaHUIAX MEXIYy CYIIHOCTSAMHU, aTpuOyTramMu U CBsS3sMH. [lpu oObenMHEHHH
MHOYECTBA PEIIAIMOHHBIX 0a3 NaHHBIX OT Pa3HbIX MPOU3BOJAMUTEIICH, /1a eII¢ U MPUHAICIKAITAX
pPa3HBIM X035I€BaM, BBISICHSIETCS, YTO BCE OHM IPUHUMAJIM Pa3HbIE€ PEUICHUS MIPU MOJICTUPOBAHUHI
OCHOBHBIX IMOHATHN MPEIMETHOM 00J1aCcTH. 3a4aCTyI0 OJTHO U TO YK€ MH)KEHEPHOE TIOHATHE B OJTHOM
0a3e MaHHBIX OyJET COOTBETCTBOBATH MMEHH TAOJMIIBI, B APYroi 0a3e — COMEPKAHHIO SUYCUKH
TaOHIIBI, 3 B TPEThEH — IMEHH CTOJI0IIa TaOIUIIBI.

Kpome Toro, mmxeHepHBIC NIaHHBIE COJEpXkKaT KpailHe pa3HOPOJHYH HH(MOpMAaIni 00
OJIHMX U T€X K€ 00bEKTaX, B OTIMYUE OT YMPABJICHUYCCKUX)» WK (PMHAHCOBBIX JIaHHBIX. J[aHHBIE
O pa3HBIX y3Jlax MW  MOACHCTeMax IPOMBINIJIEHHOTO  0o0BeKkTa  (TpyOOmpoBOIaX,
ANEKTPOOOOPYIOBAaHUH, CTPOUTEIBHBIX KOHCTPYKIMSAX M T.II.) HMEIOT MPUHIUIIHAILHO
Pa3IMYHYIO CTPYKTYPY, @ B HEMIPEPHIBHOM MPOU3BOJCTBE (HePTEXUMUS, JIEKTPOCTAHIIUN U T.1I.)
CYIIECTBYIOT COTHH MOJICUCTEM U THICSIUU rpym o0opynoBanus. JJlaHHbIe 0 HAcOCe B MH)KEHEPHBIX
MH(POPMAITMOHHBIX CUCTEMaX BKJItOUaroT cBeneHus u3 cucteM ERP u EAM, cuctem PLM, CAIIP,
a Tax)Ke MH(POPMAIIUIO O €ro MPOSKTHBIX TEXHOJOTHYECKUX PeKUMaX, 3D-KOMIIOHOBKE, HCTOPUHU
3aMepoB C €ro JaTYNKOB, MHTEPAKTUBHBIE PYKOBOJICTBA M0 MOHTAXY M OOCITY>KHBAHUIO K MHOTOE
npyroe. Hacoc umeet QyHKIIMOHAIBHBIA KOJ B MPOEKTHOHN nokymeHTanuu B cuctemax CAIIP u
npuobperaer B EAM cepuiinblii Homep, Oyaydd YCTaHOBIEHHBIM Ha oObekTe. MHxkeHepHas
unpopmanus dopmupyercst B karajore mpousBoautens, B CAIIP ans TemnoTexHUYeCKUX u
ANEKTPUYECKUX CHEUAIbHOCTEH, B CHUCTEMAax NPOEKTHOTO VYIPABICHUS, YIPaBICHUS
CTPOUTENBCTBOM (4D-poeKTUPOBaHUS), U T.1I.

Ecnu xaxayro U3 HHKEHEPHBIX CYIIIHOCTEH OMMUCHIBATh PESIIUOHHOMN TabIuUIe, TO YnciIo
TabNIUIl pa3HOM CTPYKTYPHI COCTaBUT HECKOIBbKO ThicAd. [Ipy ATOM BO3HHKAIOT MHpOOIEMBI
ObICcTpoAeiicTBHS Tpu (opMynHpoBaHHHM OOIIEro 3ampoca K HECKOJNbKMM 0azaM JaHHBIX, B
KOTOPBIX, KAK OTMEUYEHO BBIIIE, MOTJIA OBITh MPUHATHl MPUHIUIUATHHO Pa3HbIE PEHICHUS IO



MOBOJY OOBEKTOB M aTpuOyTOB MPEIMETHON OOJIACTH, WM O MOBOJIY OTPAKCHUS W3MEHEHHS
00BEKTOB BO BPEMEHHU.

Pemenne mpoOneM HMHTErpanyy WHKEHEPHBIX JAaHHBIX OKAa3aloCh Tropasfo yaoOHee
OpPraHM30BbIBATH B paMKaX CEMAHTUYECKOTO IOJXOJAa K MOJEIMPOBAHUIO JaHHbIX. B pamkax
3TOTO MO/X0/1a HH(POPMAIMS MTPEIOCTABISIETCS B BUAEC COBOKYITHOCTH CBSI3aHHBIX OTHOIICHUSMH
cyObeKkTOB M 00BekTOB (rpada), a HEe B BHJE NPUBBIYHBIX TaOmui. Pacmmpsiercs cdepa
HCII0JIb30BAHUS JJIsl MHKEHEPHBIX JIaHHbIX Hau0oJIee pacpoCTPaHEHHOTO TAKOTO MIPEICTaBICHUS
— crangapta RDF (Resource Description Framework).

3710 1aéT BO3MOKHOCTH d(PPEKTHBHO "CKIabIBATE" B OJJHY CTPYKTYPY JNaHHBIE U3 PAa3HBIX
UCTOYHHMKOB. ['padoBast cTpykrypa Hamboinee ynoOHa sl MPEICTABICHHS Pa3HOPOIHOM
WH)KEHEPHOU nH(OopMaIy, TpeOYIOIel MOCTOSIHHOTO Pa3BUTHS M YCIOKHEHHUS MOJICIH JTAHHBIX
Ha TPOTSHKCHHMH BCEro JKU3HEHHOTO Iukia. MuHpopmamus B cemaHTHUeckoil (opme Jerko
MOTIOJHACTCSl M pPACHIMPSAETCS IpPH TOSBJIEHUM HOBBIX HMCTOYHHMKOB, 0€3 HEOOXOIMMOCTH
(GyH1aMeHTaJIbHON NiepepabOTKU CUCTEMbI XpAHEHUs, KaK B ciiydae 06a3 JaHHbIX. CeMaHTHYeCKHe
CTaHJAPThI MOAJEPKUBAIOT THOKUE U paclIMpseMble HHPOPMAIIMOHHBIE MOJEIH, T.€. TO3BOJISIIOT
00BEANHATH MO0 Mepe HEOOXOIMMOCTH U MHKEHEPHYIO, U HOPMAaTUBHYIO, U reorpauueckyto, u
(¢uHaHCcOBYIO MH(pOpMaIMIO, 03 OCTAaHOBOK Ha MepepaboTKy MH(POPMAIMOHHON MOJIEIU MpU
KaXKJI0M pacimiupeHru. PopMbl 1 00bEMBI 00pabaThIBaEMBIX JAHHBIX MOTYT YTOUHSATHCS 110 MEpe
pa3BuTus TpeOOBaHM K HWHPOPMAIMM W POCTa TMOHUMAHUA TOTPEOHOCTEH YYaCTHUKOB
U3HEHHOTO IIHKIIA.

1. HEJb U 3AJAYU OCBOEHUSA JNCLHUITJIMHBbI

Hem)}o OCBOCHHS OUCHUIIIIMHBI ((I/IH)KeHepHBIe KEUCEI: OT MPaKTUYCCKUX 3adad K
MHHOBAI[MOHHBIM pELIeHUsIM» sBIgeTcs (opMHUpoBaHHE HAOOpa YHHUBEPCAIbHBIX KOMMETEHIUN
Oymymiero O6akanaBpa mo HarpasieHuto moarotoBku 07.03.03 qu3aiin.

3a1aun OCBOCHUS TUCIHILIMHBI: U3yYCHUE METOJIOJIOTUH MTPOSKTUPOBAHNS MHHOBAIMOH -
HBIX PEUICHHH, NOJyYeHUE HABBIKOB NMPHUMEHEHHS WHHOBAIIMOHHBIX MPAKTHK B 00JAaCTH WHKE-
HEPHBIX PEIICHUH MPaKTHYECKHUX 3a/1a4 MPO(PEeCCHOHATBHON NS TeIbHOCTH.

2. OBOPYJIOBAHUME U MATEPHUAJIBI
ATmapaTHbI€ CpEJICTBA: NTEPCOHAIBHBIN KOMITBIOTED;
IMporpammusie cpeactea: OC MS Windows; MS Visual Studio, MS Office.
VYyeOnplii kiacc ocHamieH IBM-COBMECTUMBIMH KOMIBIOTEpaMU, OOBECIUHEHHBIMH B
JIOKAJIbHYIO ceTh. JIOKanbHas ceTh yueOHOTO Kjlacca MMEET MOCTOSIHHBIM JOCTYI K ceTu Internet
10 BBIJICNICHHOW JWHUU. JlJIs mpoBelneHUs Ja0OpaTOPHBIX pabOT HEOOXOJUMO CIEAyHoIIee

MIPOrpaMMHOE OOecIieYeHHe: onepanonHas cucteMa MS Windows, makeT o(pUCHBIX ITPOrpaMm
MS Office, maker MS Visual Studio.

3. HAUMEHOBAHME MMPAKTUYECKHUX 3AHATUA

Ne Tems! | HaumeHnoBaHue TeM ITUCHUILINHEL, UX KpaTkoe | OObeM 4acoB N3 Hux
JVCLIMTLIT COJIEpXKaHNe IIPaKTHYECKast
VHBI MIOJIrOTOBKA,
4acoB
1 Tema 1. KonuenryanbsHele n 4
UH(POPMAaLMOHHBIE MOJIETIH MHHOBAIIMOHHBIX
IIPOEKTOB




dopmanu30BaHHbIE MOJEIN 3HAHUU.
Crpykrypa uadopmanuu. MTHTEHCHOHAT 1
sKcTeHCHOHA. OOBEKTHI U KIacChl 0ObEKTOB.
Mertoap! uACHTU(PHUKAINN U KITacCU(pUKauu
00BEKTOB.

Tema 2. OHTOJIOTUYECKUE MOJIEIU
UH(POPMALMOHHBIX CUCTEM

[Ipouecc co3gaHust OHTOJIOTUYECKON MOJECIIN.
JlekoMIo3unus ¥ uIeHTU(DUKAIUS 00bEKTa.
Knaccugukamus u onicanne CBOMCTB 00beKTa.
Onpenenenrs 3HaueHUs CBA3EH 00bEKTa C
JPYTUMHU 0ObEKTaMHU.

Tema 3. OHTONIOTHS IPEACTABICHUS TAHHBIX U
3HAHWI B MHHOBAIMOHHBIX PEIICHUSIX

Merto1bl TpeACTaBICHUS JaHHBIX U 3HAHUH.
CtpykTypa npecTaBIeHHs JaHHBIX U 3HAHUH.
Moenu npeacTaBieHus: JaHHBIX U 3HAaHUU.

Tema 4. CemaHTHUYECKOE MOAECTNPOBAHUE
JaHHBbIX U 3HAHHUH B TEXHOIOTHIX OOJBIINX
JAHHBIX

dopmanuzarys KOHIENTyaTbHON MOICIIH.
PensumonHoe mpencraBieHne TaHHBIX.
CemaHTHUYeCKHE TeXHOIOTUHM. CeMaHTHUeCKas
naytuHa. CeMaHTHYEeCKOE MOJICTHPOBAHHE
JAHHBIX U 3HAHUH B TEXHOJOTHAX OOJBIINX
JAHHBIX

Tema 5. UadpacTpykTypa NpoeKTHPOBAHMS
WHHOBAIIMOHHBIX HHYKCHEPHBIX PEIICHUI

TexHoI0ruu HayYHbIX UCCIIEA0BAHUIM.
HNudpacTpykTypa HaydHBIX UCCIICIOBAHHM.
Meroanyeckoe 00ecIIieYeHUE UCCIIENOBAHUNA.
HNudpacTpykTypa NpoeKTUPOBAHUS
WHHOBAIIMOHHBIX HHKEHEPHBIX PEIICHHMA

Tema 6. IHcTpyMeHTalIbHOE OOecrieueHue
OHTOJIOTUYECKOT0 MOJICITUPOBAHUS
UH(POPMALIMOHHBIX CUCTEM

MamuHa JOrHYecKoro BbIBOAA. Pemaktop
oHToJIoruil Protégé. IIporpammMHubie TTPOYKTHI
Kjaacca Triple store. ITporpammHas
peanuzanms SPARQL-unTepdeiica.

Tema 7. Tex"omoruu RDF u OWL

PenakTopbl, BU3yanu3aTOpbl U HHCTPYMEHTHI
JIOTUYECKOTO  BBIBOJIA. RDF/RDFS/OWL.
®opmar RDF/ XML

Tema 8. HpI/IMeHeHI/Ie OHTOJIOTHYCCKHUX
MoOJielIeii ”HHOBAIIMOHHBIX IMPOAYKTOB

5




Cuctembl OIEPKKHU IPUHATHSI PELLICHUN.
DKCcnepTHbIE cUucTeMbl. ba3bl 3HaHMI.
Xpanunumia 3Hanuil. CucreMbl 00JIbIINX
JTAHHBIX.

Hroro 32

CTPYKTYPA U COJAEP KAHUE MPAKTUYECKHNX 3AHATHIA

HpaKTI/I‘IeCKaﬂ paﬁoTa 1. KOHHeHTyaJIbHLIe H I/IH(l)OpMaIII/IOHHLIe MOJC/JIU
HHHOBAINHOHHBIX ITPOCKTOB

Heawb padorsl: PazpaboTaTs MOJIE/Ib HHKEHEPHOTO MPOEKTA.
OcHoBBI TEOpUH

JlononHUTENbHBIE TPEUMYILECTBA MpH pabdoTe € CEeMAaHTUUYECKUMM JAHHBIMHU JAET
MIPUMEHEHHE OHTOJIOTMYECKUX CTaHAapPTOB, MO3BOJISIOIINX HE IPOCTO NOJIydaTh UHPOPMAIUIO U3
pa3HbIX HMCTOYHUKOB B OJHOM THMOKOM M pacumupsieMoM ¢opMare, HO M OJHWHAKOBO €&
UHTEpNpeTUpoBaTh. IIpu OHTOJIOTHYECKOM MOJEIMPOBAHUM JAHHBIX B CEMaHTHYECKOM
MIPEJICTABJICHUM HUCIOJB3YIOTCS TOHATHUS M OTHOIIEHHMS U3 3apaHee COIJIaCOBaHHOIO
(ompenenéHHOro KakUM-TO CTaHIApTOM) CHUCKa IMOHSATHH M OTHOIIEHUN, OIMHUCHIBAIOIIETO
HEKOTOpYIO  MpEeAMETHYI0  00JacTb  MH)KEHEepHOW  cdepbl  (MEXaHUKY,  dJEKTPUKY,
TEIUIOTHAPABINKY, CTPOUTENbCTBO, U T.I.). Hanpumep, oauH pa3 BBoAsSTCS MOHATHS "Hacoc",
"maBnenue" win ''MOAKIOUYEHHWE", W JlaJee YHUBEPCAIbHBIE CCBHUIKM Ha TaKWE TMOHATHUS
CTaHJIaPTHOTO CJIOBapsi-Te3aypyca MCIHOJB3YIOTCS BCEMHU CTOPOHAMH JJIsi ONMUCAHUS OOBEKTOB,
M3BJIEKaEMBIX M3 pa3HOOOpa3HbIX 0a3 TaHHBIX.

OmnToONIOTNYECKasi MOJIENIb JAaHHBIX SIBJISIETCS COCTaBHOM YacThIO CAMUX JAHHBIX — MMOHATHUS
CTaHJAPTHOTO CJIOBapsi-Te3aypyca (Tak Ha3bpIBaeMbIe "CIIpaBOYHbBIC TaHHBIE'") UCTIONB3YIOTCS IS
OTHCAHHUS CMbICJA U CIOCOO0B MCMOJIb30BaHUS JAaHHBIX MpU 00paboTKe UX KaK KOMIBbIOTEpaMHU,
TaK 1 JroabMu. [Ipu He0OX0JMMOCTH YTOYHUTH CMBICH MOJTYYEHHBIX JaHHBIX MOXHO U3 3apaHee
W3BECTHBIX HMCTOYHHUKOB (OMOMMOTEK CHPAaBOYHBIX JAHHBIX) U C HCIOJIb30BAHHEM TEX XK€
CTaH/IaPTU3UPOBAHHBIX TEXHOJOTUI W HHCTPYMEHTOB, KOTOpPbIE HCHOJB3YIOTCS JUid oOMeHa
JAHHBIMU

OcHOBaHHBIE Ha OHTOJOTMYECKOM MOJEIMPOBAHUM HMHTETPALMOHHBIE CEMaHTHYECKHE
MOJENU Uil HHKEHEPHBIX OOBEKTOB pa3palaThiBalOTCd KaK Ha OTpPacieBOM, Tak M Ha
MeXAyHapoAHOM ypoBHE. COBpeMEHHbIE pEeUICHHS 10 MOAECTUPOBAHUIO TaHHBIX JIETJIH B OCHOBY
HEUTPaJbHOM MO OTHOUICHUIO K OTAEIbHBIM HWHXEHEPHBIM CHCTEeMaM MOJENIU JaHHbBIX
crangapra 1SO 15926 "Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities™ (TOCT-P CO 15926
"[IpoMbllTIEHHBIE aBTOMATH3UPOBAHHBIE CHUCTEMbl W UWHTerpanus. VHTerpauus IJaHHBIX
KU3HEHHOTO MLHMKIA JJsl THepepaldaThIBAOIIMX MPEANPUATUH, BKIIOYAas He(TAHbIE U Ta30BbIC
MIPOU3BOJICTBEHHBIE MIPEANPUATHS").

DTOT CTaHIAPT OMpeleNsieT MHKEHEPHYI0 OHTOJOTHUI0O — OCHOBHBIE THUIIBI OOBEKTOB U
OTHOIICHU, UCHOIB3YEMbIX MPU MPEACTaBICHUN WHXEHEPHON MHGOpMAIUU, YHOPSI0UYHNBACT
TEPMUHOJIOTHIO, HCIOJb3YEMYIO Jisi €€ OpraHu3alid, a TaKkKe OINpeaeseT NPUHIUIIBI
paciiupeHusi CTaHAapTHOW TEPMHUHOJIOTHHM Yepe3 MeXaHu3M (QeleprupoBaHHBIX OHOIHOTEK
CIPaBOYHBIX JaHHBIX. CerogHs MHOTHE KPYIHbIE KOMIIAHUU YK€ MEePEXOJAT Ha 3TOT CTaHAAPT:
komnanuu-uigeHsl Norwegian Oil Industry Association, unensl koncopimyma FIATECH,
KpYIMHEUIINEe TOCTABIIUKA HHKWHUPUHIOBOTO IMPOTPAMMHOTO OOECledeHHs, a TakKe TaKue
poccuiickue koprnopanuu, kak 'K «Pocatom» u OAO «PocHedTh», H3ydaroT BOZMOKHOCTH €r0
HCIIOJIb30BAHUS.



Peanuzanus cranpapra [SO 15926 B uwacTu mpencraBieHHs, XpaHEHUS U JOCTyHa K
JAaHHBIM OCHOBAaHa Ha MCIOJIb30BAaHWU CEMaHTHMYECKHUX cTaHAapToB KoHcopuuyma W3C: RDF,
OWL u SPARQL.

Hcnonp3oBaHne CEMAHTUYECKUX M OHTOJIOTMYECKUX CTAaHAAPTOB IOMOTAaeT HAIAIUTh
oOMEH M CONOCTaBJIICHHE JaHHBIX, BBISBICHHE KOJUIM3UW W COIJIACOBAHWE IPOTHBOPEUHIA.
JucuuiuinHa paboTel C JaHHBIMH TPH TaKOM CTaHOApTH3AIMH, SBISETCS TOpaslo MeHee
OOpeMEHUTENbHON, YeM TpPU HWHBIX TEXHOJOTHUECKUX PpEIICHUsX, IPEeayCMaTPUBAOLINX
YHH(UKAIUIO T[pOrpaMMHBIX CpelncTB W uHTepdeiicoB pabotsl. Ilpu mpenocraBieHUH
CEeMaHTHYECKUX JTAaHHBIX BO3MOXKEH BBIOOP MEXKIy COTJIACOBAHHOW «OOMIEH» TEPMHHOJIOTHEH
(oTpacieBoil OHTOJIOTHEH) M TPUBBIYHBIMU OTIEIBHBIM YYaCTHHUKAM HaOOpaMy TMOHATHH H
OTHUPAIOIUMHUCS Ha HUX popMaMu OTUETHOCTH. [Ipr 5TOM B 4aCTH TEPMHHOJIOTUH, TIPEANTNCAHHOM
(denepadbHBIMU WM MYHHIMIIATHHBIMA HOPMAaTHBAaMH, KOHTPOJIb HCIIOJIB3YEMbIX TEPMHUHOB
MOJKET OBITh TOpa3o OoJee )KECTKUM, YeM B YaCTH, HE OXBAYCHHOH CTaHIapTU3ALUEH: KOHTPOIIb
MO>KHO OY/IET OPTaHNU30BBIBATH HE TOJBKO «TJIa3aMU», HO U C UCTIOJIb30BAHUEM KOMIIBIOTEPOB.

B wacTh KOMMyHUKaIMM MEXAYy KOMITBIOTEpAMH CEMAHTUYECKHE W OHTOJIOTUYECKHE
JaHHBIE TIPUTOJHBI JUTI 00paOOTKH MHCTPYMEHTAMHU Pa3HOW CTETEHHU CIOKHOCTH, OT IIUPOKO
pacrpocTpaH€HHBIX AIIEKTPOHHBIX TaONHIl 10 CIEUATU3UPOBAHHBIX T'€OMH(DOPMAITMOHHBIX
CHCTEM, CUCTEM aBTOMATHU3AIIH IIPOCKTUPOBAHUS WIIH CHCTEM HHBECTUITMOHHOTO TIAHUPOBAHUSI.
CemaHTHYeCKHE JaHHBIE C OHTOJOTHMYECKOH pa3METKOW MOTYT TOTOBUTBCS pPa3HBIMH
MpPOrpaMMHBIMH  cpesicTBaMHi. OTKpBITBIE (DOpMaThl JaHHBIX W30aBISIOT OT HEOOXOIMMOCTH
MOJIL30BAThCS IPOTPAMMHBIM 00ECTICYEHHEM TOJIBKO OT OJTHOTO TIOCTABIIUKA.

IlocTanoBKa 3aJa4u K MpaKTHYecKoii padore 1

1. I3yuuTh npeiaraeMblii TEOpETUUECKUN MaTepHall.
2. Pa3paboTtath MOJIe)Ib MHKEHEPHOTO MPOSKTa

3. CoctaBuTh HHGOPMAIIMOHHYIO MOJIEIb TTPOSKTA.

4. OdopmuTth oTyeT. [IpeacTaBUTh OTYET IS 3aIUTHI.

BapuaHTbl HHAMBUAYAJIbHBIX 3aJaHUI

B cooTBercTBHM ¢ yKa3aHHOW MpeaMETHON 007acThi0 M KJIacCOM pa3pabdaThIiBaeMOit
CUCTEMBI pa3padoTaTh MOJIEb HHKEHEPHOTO MPOEKTa.

Ta6muna 1.2 — UanuBuayaibHbIC 3a1aHUS

Ne [IpeameTHas ob6nacTh Kiacc cuctemMbl
1 Cknan MRP

2 [Tpou3BoICTBEHHOE NPEIIPUITHE ERP

3 Toprosoe npeanpusTHe CRM

4 Toprosoe npeanpusiTHe SCM

5 Toprosoe npeanpusTHe B2C

6 [Topran B2B

7 CrpoutenbHOE NpEANpUsITHE UC yuera

8 Briciiee yuebHOe 3aBeqieHre UC ynpaBienus
9 Wudpactpykrypa npeanpusitus CIIIIP

10 | AnnapaTtHas HHPPACTPYKTypa NPEaIPUSTHS DKcrnepTHas cucTeMa

Conepxanue oT4yera

I1o BEIMOTHEHHOM pa60Te cocraBisgeTcs oTdeT. OTUeT BBIIIOIHSICTCS B 9JICKTPOHHOM BUJC.
IIo BBIIIOJIHCHHOMY OTHUETY NPOBOJAUTCA 3alllUTa HpaKTquCKOﬁ pa60TBI.

Otuer 1O HpaKTquCKOﬁ pa60Te JAOJKCH COCTOATH U3 CICAYIOINHNX CTPYKTYPHBIX
OJICMCHTOB:

- TPITy.]'ILHLIfI JIMCT,

- BBOJHAas 4aCThb,




- OCHOBHAsI 4acThb;

- 3aKJIF0UYEHHUE (BBIBOJIBI).

BBOI[HEUI 4acCTb OTUCTA NOJDKHA BKIIIHOYATH ITYHKTHI:

- YCIOBHE 33/a4H;

- IOPAAOK BBIIIOJIHCHUSA.

- IpOrpaMMHO-aNIapaTHbIEe CPECTBA, UCII0JIb3YEMbIE ITPU BBIIIOJIHEHUH PAOOTHI.

3ammTa OT4YeTa MO 3aKII0YAeTCs B IPEABSABICHUU IPENOAABATENI0 IOJYyYEHHBIX
PE3YIbTATOB B BUIAC q)afma N JEMOHCTpAlMU IOJYYCHHBIX HABBIKOB ITPU OTBETAX Ha BOIIPOCHI
IIPENoIaBaTes.

KOHTpOJIbeIe BOIIPOCHI

. UTo Taxkoe )KM3HEHHbIN [IUKJI HHKXEHEPHOTO MpOoeKTa’?

. Kak cTpyktyprpoBath MOJ1e71h HHXEHEPHOTO TIPOEKTA.

. [IpuBenuTe sTansl pa3pabOTKH HHKEHEPHOTO MPOEKTA.

. Kakue sransl BkaoyaeT B ce0s moaens JKII ITO cormacuo 'OCT 19.102-777?
. Uto BKJIIOYAET B ceOsl 3Tal NPeANPOEKTHOTO UCCIEA0BAHUS?

. [lepeunciure GyHKIIMOHATBHBIEC TPEOOBAHUS K HHKEHEPHOMY MPOEKTY.

. [lepeunciure sKcIuTyaTaliiOHHbBIE TPEOOBAHMS K HHXKEHEPHOMY TTPOEKTY.

. [lepeuncnure npasuiia pa3pabOTKH TEXHUYECKOTO 3a/1aHUsl.

. HazoBuTE OCHOBHBIE pa3esbl TEXHUYECKOTO 3aJIaHMUSL.

10. HazoBuTe 3Tarbl BEIpaOOTKH TPEOOBAHUN K MHKCHEPHOMY ITPOCKTY.

O©CoOoO~NOoOUTh,WN PR

IIpakTHyeckas: padora 2. OHTONOrHYECKHE MOAEJIH HHPOPMALMOHHBIX CHCTEM

Heas pabdoThI: W3y4eHHE METOJIOB M CPEICTB OHTOJOTHYECKOTO MOJEITUPOBAHMS,
MIPUMEHEHHE METOJIOB M CPEJICTB OHTOJIOTHIECKOTO MOICTTHPOBAHUS.

[IpakTnueckas paboTa HampaBlieHa HAa O3HAKOMJIEHHE C TMPOILIECCOM OMHCAHUSA
MHXEHEPHOTO MPOEKTa U MOJIyYeHUE HABBIKOB MO MCMOJIb30BAaHUIO OCHOBHBIX METOJIOB aHAIN3a
WHXEHEPHOTO PEIICHHUS.

TpeGoBaHus K pe3ybTaTaM BHIIIOJHEHUS MPAKTUYECKOU PadOTHI:

- HaJIM4Ke ONMMCAaHUS MH)XKEHEPHOTO IIPOEKTa;

- IPOBE/ICHUE aHAJIN3a OCYILIECTBUMOCTH BBITIOJIHEHUS MPOEKTA;

- HaJIM4Ke 3aKJII0YEHHUs O BO3MOXHOCTH PeaH3allii IMPOEKTa, COACPHKAIIETO 3JIEMEHThI
OHTOJIOTMYECKOT0 MOJICIMPOBAHMUS HHHOBAIIMOHHOTO MPOAYKTA.

OcHoOBBI TEOpUU

[lonsiTe «OHTOJNOTHS» OBLJIO BBEIECHO KaK TEPMHH (GWIOCOGUH, M TPUMEHSIIOCH B
pa3IMYHBIX 3HAYCHUSX. B chepe KOMIBIOTEPHBIX HayK, OHTOJIOTHUS SIBJISICTCS MOJICIIBEO OITUCAHUS
MHUpa, COCTOSIIEr0 M3 Habopa THIIOB, CBOWCTB W B3amMocBsizell. [lompasymeBaercsi, 4TO
OHTOJIOTUYECKUE MOJECIH JOJDKHBI OTHOCHTBCS K PEalTbHOMY MUDY.

B 1990 rogy Tom I'pybep (Tom Gruber) BBen cieayromuid TEPMUH: OHTOJIOTUS — 3TO
ormucanue (MoJ00HOE (OpPMATbHON CreUUpHUKAIIMA MTPOTPAMMbI) KOHIICITOB M B3aUMOCBSI3EH,
KOTOpBIE MOTYT ()OPMAJIBHO CYILECTBOBAThH UIS OJHOTO areHTa WJIU JJisi COOOIIECTBAa arcHTOB.
JlaHHOE OIpeesieHHe COOTBETCTBYET MOHSATHIO UCIIOJIb30BAHUSI OHTOJIOTHH KaK COBOKYITHOCTH
ompejeNeHui KOHIENToB, HO Oonee obmee. Cmycts Tpu roxa, Tom ['pybep ormerun, uTo
OHTOJIOTUH OOBIYHO MPUPABHUBAKOTCS K TAKCOHOMUYECKHM HEPAPXHUSIM KJIACCOB, OMPEICIICHHSIM
KJIaCCOB, HO OHTOJIOTHSIM HE OrPAaHUYUBAIOTCS JaHHBIMU (opMaMu — OHH TakXke He
JTUMUTHPOBAHBl B KOHCEPBATUBHBIX OMPEACNEHUSIX, TO €CTh, OMPENEICHUIX B TPAIUIUOHHOM
JIOTUYECKOM CMBICIIe, «TEPMHUHOJIOTHH 0e3 J00aBIeHUs 3HAHUN O MUPEY.

OHTOJIOTUU COCTOST U3 CIEIYIOIIUX KOMNOHEHMOS.

Oco0u. DK3eMIUSIPBI HIIH 00BEKTHI. SIBISIOTCS HUKHEYPOBHEBBIMU KOMITIOHEHTAMHU
OHTOJIOTHH;



Kinaccol. AGcTpakTHblE TpyHIbl, KOJUIEKIMM WX HAO0Ophl 00BEKTOB. Moryt
MIPEACTaBIATh cO00M HaOOpBl, KOJUIEKIMH, KOHLENTHI, MPOTPAMMHBIE KJIACChl, THIIbI
00BEKTOB U TOMY MOJO0HOE;

ATpuOyTBI. ACHEKTBI, CBOMCTBA, OCOOEHHOCTH, XapaKTEpUCTUKH WIH MapaMeTphbl,
KOTOPBIE MOXKET UMETh OOBEKT;

OtHourenus. CBOMCTBA, Gi1aro1apst KOTOPHIM KJIACChl U 0COOU MOTYT OBITh CBSI3aHbI
MEXTy co00ii;

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

Orpannyenus. PopManbHO YTBEPKIEHHOE OIMCAHUE TOrO, KaKHE YCIOBUA
JOJKHBI BBIMOJIHATHCS ISl BXOAHBIX TAHHBIX;

[IpaBuna. VYtBepxknenus B Qopme "ecnu-to" (MpeAlIeCTBEHHUK-CIEACTBUE),
OMUCHIBAET JIOTUYECKUE BBIBOJbI, KOTOPHIE MOKHO W3BJI€Yb W3 YTBEPKICHHUS B
ompeneseHHoi Ghopme;

Akcuombl. YTBepkAeHHS (BKJIIOYash MpaBWia) B JOorhyeckoud ¢opme, BMeECTe
COCTaBJIAIOIINE OOIME CBEJCHUS O TOM, YTO OHTOJIOTMSI OIMMCBHIBAET B CBOEHW 00JacTu
IIpUMEHEHHUs. JlaHHOE OIpeAeIIeHNE OTIIMYAETCS OT CTAHAAPTHOIO NIOHUMAHUS ""aKCHOMBI"
TreHepaTUBHOM I'paMMaTUKHU U (GOpMaIbHOM JIOTUKHU, TaK KaK 3/1eCh aKCHOMBI BKJIIIOYAIOT B
cebsi He TOJBKO KOHCTAaTUPYIOLIUME YTBEPXKACHHUS, HO U TEOPUI0, MOJYYEHHYIO U3
aKCHOMaTHYECKHUX yTBEPKICHHUI;

Co6biTus. [IpeacraBnstoT co60i U3MEHEHUS aTPUOYTOB MITM OTHOLICHHH.

[1o ypoBHIO YHUBEPCAIBHOCTH BBIIEISAIOT TPU TUIIA OHTOJIOTHI:

OHTOJIOTUM BEpPXHETO0 YPOBHS (METAOHTOJOrMHM). BHe 3aBUCHUMOCTH OT 3ajad
KOHKPETHOW NpeaIMEeTHON 00sacTH, OmMUChIBalOT oOuue noHsTtus. IIpumepoM Takoi
oHrosioruu ciaykutT WordNet. JlaHHBIN TUII OTIMYAETCS HU3KUM YPOBHEM JI€TAbHOCTH,
HalpuMmep, UMEIOTCSl JIMIIb OINHMCAaHUS TEPMHHOB Ha ECTECTBEHHOM s3blke. Takue
OIMCAHMS HE MOTYT OBbITh IIOHATHI MALTMHOM, MEKy HUMHU 3a()MKCUPOBAHBI TOJILKO CaMble
IPOCThIE OTHOLIECHMUS;

Onronorun mnpeaMeTHbIX obOsacteil. JlaHHBIH THUI OHTOJIOTMH ONMCHIBAET
OTHOCHUTEJIBHO OOLIMe MOHATHUS I 00X 3a1a4. B kakoii-To Mepe, 1aHHbIE OHTOJIOTHU
OTHOCSITCS K OHTOJIOTUSIM BEPXHET0 YPOBHS;

Onronorun npunoxeHuil. ONUCHIBAIOT MOHATHUS, 3aBUCSIINE KaK OT MpeIMEeTHON
o0J1acTy, Tak U OT pelaeMoi 3ajaun.

Kpome 3TOro, OHTOJNOrHMH pa3IMYAIOTCS MO CTENEHH BBIPA3HTEIBHOCTU. Bbinensercs
CIIC/YIOLINIT CIICKTP:

- KOHTpoJiupyeMsle ciaoBapu. IIpencrasistor coboil CICOK TEPMHUHOB,

- Te3aypychl. CBsi3u MEXAy TEPMHUHAMU, TaKHUE, KAK CHHOHUMBI;

- HeopMasibHAs TaKCOHOMMS. SIBHas uepapxXus, HO OTCYTCTBYET CTpPOToe
HaclieZloBaHue. DK3eMIULSIP MOAKIJIAcCa TAKOH OHTOJIOTMH He 00s3aTeNIbHO ABISETCS TaKXKe
9K3EMIUISIPOM CyIepKiIacca;

- hopmanbHasg TakcoHomHs. B ornmume oT HedopManbHON TAaKCOHOMUH, 3/1€Ch
IIPUCYTCTBYET CTPOTOE HACIIEOBAHMUE;

- ppeiimel. TIpeacraBisitoT coOoit onMcaHue KJIacCoB M MX CBOMCTB;

OmnucaHus KJIacCOB MOTYT OBITh MPEACTABICHBI:

- ¢ 33JJaHHBIMU OI'PAaHUYEHUSMU Ha UX CBOICTBA;

- C IPOCTBIMU JIOTUYECKUMU UM MAaTEMaTUYECKUMU OIPaHUYEHUSIMU Ha CBOMCTBA
Y OTHOUIEHMUS;

- CO CJIO’KHBIMM JIOTHYECKMMH OTHOLIEHUSMH.
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B o06miem ciyyae, OHTOJIOTHS] OIIMCHIBACTCS CIIEAYIOIUM HAOOPOM JaHHBIX:

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

rae 7' — Habop TepMHUHOB NMPEMETHOM 001acTu;

R — ceMaHTHYeCKU 3HAYUMBbIE OTHOIIICHHUS,

P — onpenenenue GpyHKIuit HHTEpIIPETAIIH.

Pa3paboTka oHTONOTrMK HAYMHAETCS C pa3pabOTKU Te3aypyca; OHTOJIOTHS SIBISETCS
(dhopmanbHOM TAKCOHOMUEH.

IMocTanoBKa 3a/1auM K MPaKTHYeCKOii padoTe 2

1. 3yuuth npeayiaraeMblii TEOPETUUECKUN MaTepuall.

2. CocTaBUTh OHTOJIOTUYECKYIO MOJEIh HHKEHEPHOTO MPOEKTA.

3. Ha ocHOBaHMM pe3ynabTaTOB MOJEIMPOBAHMS IPOBECTH aHAIN3 MPOLECCa OPraHu3aIN
pa3paboTKy MHHOBAIIMOHHOTO MpOJyKTa Pe3ynbraToM aHamu3a JOJKHO SIBUTHCS 3aKIIOYEHHE O
BO3MOKHOCTH pealn3aliiy IPOEKTa.

4. Opopmuts otuert. [IpeacraBuTh OTUET AJIS 3AIIUTHI.

BapI/IaHTbI HHIAUBUAYAJbHBIX 3aJaHui

B cooTBercTBMM C yKa3aHHOW NpeAMETHON 0O0NacThi0 M KiaccoM pa3pabaThiBaeMO
CHCTEMBI pa3paboTaTh MOJEIb IIPOEKTA U MPOBECTH BO3MOKHOCTHU pa3pabOTKH MPOEKTa.

Tabmuma 2.1 — UaauBuayaibHbIC 3a1aHUS

Ne | Ilpenmernas o6nactb Knacc UC

1 Ckmnan MRP

2 [Ipon3BOACTBEHHOE NIpENPUTHE ERP

3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusiTHe B2C

6 [Topran B2B

7 CrpouTtenbHOE NPeanpusiTue NC yuera

8 Bricmiee yuebHOE 3aBeicHIE NC ympaBnenus
9 HNudpactpykTypa mpeanpustis CIIITP

10 | AnnapaTtHas HHPPACTPYKTypa NPeIIPUSTHS DKcnepTHas cucrema

Conep:xanue oT4yera

ITo BeIOTHEHHO# paboTe coctaBsieTcst 0TueT. OTYET BBHIOIHICTCS B QJIEKTPOHHOM BHJIC.
[To BBITIOJIHEHHOMY OTYETY POBOIUTCS 3alIUTA TPAKTHUECKON PabOTHI.

OTueT 1O TPaKTUYECKOH paboTe MOJDKEH COCTOSITh W3 CICIYIOIUX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHASI YaCTh: KPATKOE ONMCAHKE TEJICH MPOEKTa U MIPOCKTHBIX OIPaHUYCHUH.

BBojHas 4YacTh oTueTa JIOJDKHA BKJIFOYATh IMYHKTBI: YCIIOBHE 3aJ1a4M; MOPSI0K
BBITIOJTHCHUS; IPOTPaMMHO-aIapaTHbIC CPEICTBA, UCIIOJIb3YEMbIC ITPH BBITIOJTHEHUH Pa0OTHI.

- OCHOBHas 4acTh (OMHCcaHue paboThI).

OcHOBHasi 4YacTh OTYeTa BKJIIOYaeT B ceOsd: OMHMCaHHWE MOJEIH HHKEHEPHOTrO
MPOEKTa, HATMYHUE 3aKITIOYCHUS O BO3MOKHOCTH peau3allii MPOeKTa.

- 3aKJTI04YEHUE (BBIBO/IBI);

- CIIMCOK MCTIOJIb30BAaHHOM JIUTEPATYPHI.

3aiuTa oTYeTa 3aKII0YAETCS B MPEABSBICHUH MIPETOIaBATEINI0 OTYYCHHBIX PE3yIbTaTOB
B BuJe (paiiyia ¥ JEMOHCTpAIMK MOTyYEeHHBIX HABBIKOB MPH OTBETaX Ha BOMPOCHI MPETOAaBaATENS.
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KOHTpOJIbeIe BOIIPOCHI

1. [peanoxwure, KTo ObI MOT y4acTBOBaTh B (POPMHPOBAHMU TPEOOBAHMIA ISl IPOCKTA.
OObsicHHTE, TOYEMY ITOYTH HEU30EKHO, YTO TpeOOBaHUs, CHOPMYINPOBAHHBIEC PA3HBIMU JIMIIAMH,
OyAyT MPOTUBOPEYUUBHI.

2. Pa3pabartbiBaercs npoekt. Omnpenennute OCHOBHBIE OMOPHBIE TOYKU 3PEHUS, KOTOpPbIE
HEOO0XOMMO y4ecTh B CICHU(PHUKAINH MPOCKTA, U TOKAKHUTE UX B3aMMOOTHOIICHHUS, UCTIOIB3Ys
IMarpaMMy UepapXuu TOUYEK 3PEHHUS.

3. CranmapTHeld MeTOJ] aHanM3a TPEeOOBAaHWH HE COOTBETCTBYET TPEOOBAHUAM K
WHHOBALMOHHOMY MTPOIYKTY. UTO BBI OJDKHBI IE/IaTh B TAKOH CUTYaIlHH.

IIpakTnyeckas padora 3. OHTOJIOT U NMPeACTABIEHHS TAHHBIX U 3HAHUI B
HHHOBALIMOHHBIX peleHusIX

Hean paGorbl: VI3yueHne OHTONOTMM MPENCTABIEHHUS JAaHHBIX M 3HAHUM B
MHHOBAI[MOHHBIX PELICHUSX.

[IpakTnueckas paboTa HampaBiieHa HA U3yYEHHE OHTOJIOTMH IPEICTABJICHUS JaHHBIX U
3HAHWW B MHHOBAIIMOHHBIX PELICHUSIX.

TpebGoBaHus K pe3ybTaTaM BBIIIOJHEHUS MPAKTUYECKOW padOTHI:

- UH(OpMAaIIMOHHAs MOJIEJIb CUCTEMBI JIOJIKHA COAEPKaTh ONTMCAHNUE CYIITHOCTEHN U CBSI3ei
MeXAy HUMH, IpesicTaBieHHoro B ¢opmare RDF;

- B 3aBUCHUMOCTHU OT BapHaHTa 3aJaHHsl MOJEJb JaHHBIX JOJKHA OTOOpakaTb CBSI3U U
XapakTep B3aUMOAEUCTBUS MEX Ty KOMIIOHEHTaMH CUCTEMBI.

OcHoBBI TEOpUH

HedopmanbHo oHTONOTHS MpeacTaBiseT coO0il HEKOTOpOE ONMHCaHUE B3IJIsIa HA MUP
MPUMEHUTENBPHO K KOHKPETHOW 00JaCTH MHTEpPECOB. DTO OMHCAHHE COCTOUT M3 TEPMHHOB U
MIpaBUJI UCTOJIb30BAaHUS STUX TEPMUHOB, OTPAHMYMBAIONINX MX 3HAYECHUS B paMKaX KOHKPETHOMN
obmnacru.

Ha ¢opmanbHOM ypoBHE OHTOJIOTHS - 3TO CHUCTEMa, COCTOsIas U3 Habopa MOHATUN U
Habopa YTBEp)KICHHI 00 3THUX MOHATUSAX, Ha OCHOBE KOTOPBIX MOXHO ONHMCHIBaTh KIJIACCHI,
OTHOIIECHUS, (GYHKIIMHU U UHIUBUIBIL.

OnmHO M3 caMbIX HM3BECTHBIX OMpeneieHUuN OHToJIorMu nan Tom ['pyOep, 3ByduT OHO
cienyomuM obpazom: OHTOJIOTHS - 3TO TOUHAs CHeHUPHUKAIUS KOHIIENTYaTu3alllH.

KoHuenTtyanuzamusi - 3TO CTPYKTypa pealbHOCTH, paccMaTpuBacMasi HE3aBHUCHMO OT
CJIOBaps MPEMETHOM 00IaCTH U KOHKPETHOM CUTYaIlHH.

Hanpumep, eciu Mbl paccMaTpuBaeM MPOCTYIO IMPEIMETHYIO 00JIaCTh, OIMUCHIBAIOIIYIO
KyOHKH Ha CTOJIe, TO KOHIIETITyajau3aluen sBisiercs Habop BO3MOKHBIX MOJI0XKEHUN KyOUKOB, a
HE KOHKPETHOE MX PACIIONI0KEHHE B TEKYIIUH MOMEHT BPEMEHHU.

Bonee no3anelt moaudukammeit onpenenenust ['pydepa sBisieTcs Takoe OIpeeleHUe:
Ontonoruss — 3T0 (QopmanbHas crneuupuKalus COrJIaCOBaHHOW KoHuenTyanu3amuu. [lon
COTJIACOBAHHOM KOHIIETITyalu3aliel Mogpa3yMeBaeTcs, 4YTo JaHHas KOHIENTyalu3alus He eCTh
YacTHOE MHEHHE, a ABJISIeTCS 001Iel 17151 HEKOTOPOIl TPYIIIBI TIOJCH.

CdhopmynupoBaHo elle JOCTATOYHO MHOTO Pa3HbIX onpezeneHuil onronoruu. Hampumep,
Hukona ['yapuHo onpeaensieT OHTOJIOTHIO CleayromuM 00pazom: OHTOJIOTHSA - 3TO (popmanbHas
TEOpHUsl, OTPAHNYMBAIOIIAS] BO3MOKHBIE KOHIIENTyallu3allui MUpA.

HexoTtopsle onpeneneHus 0TpaxaroT crocoObl, KOTOPHIMU aBTOPHI CTPOST U UCTIONB3YIOT
OHTOJIOTMM, Hampumep: OHTOJIOTHSA - 3TO HEPAPXUUYECKU CTPYKTYPUPOBAHHOE MHOXKECTBO
TEPMUHOB, ONMCHIBAIOIIUX IPEIMETHYIO 00JIaCTb, KOTOPOE MOXET OBITh MCIIOJIb30BAHO Kak
UCXOJHAs CTPYKTYpa JUist 0a3bl 3HAHUH.

ConepxxaHnue OHTOJIOTHH

OCHOBHBIMU KOMIIOHEHTaMH OHTOJIOTMH MOTYT SIBIISITCS:

- KJIacChI (VI TIOHATHS),

- OTHOIIEHUS (MJIM CBOWCTBA, aTpHOYTHI),

11



- pynkIUY,

- aKCHOMBI,

- OK3EMIUIAPHI (MM UHAUBUBI ).

Knacchl uinm moHSTHS UCTIONIB3YIOTCSA B IIMPOKOM cMbIcie. [lonaTuem MosxeT ObITh J1r00ast
CYIIHOCTh, O KOTOPOH MOXeET ObITh JaHa Kakas-nmu6o uHpopmarms. Kimaccel - 310 abcTpakTHbIE
TPYIIBI, KOJJIEKIIUHA UM Ha0Opbl 00beKTOB. OHM MOTYT BKJIFOUATh B CEOSI SK3EMILISIPHI, APYTHE
KJIacChI, TUOO K€ COYEeTaHUs M TOro, U Apyroro. Kiaccel B OHTOJIOTHSAX 0OBIYHO OPTaHW30BAHbI B
TAaKCOHOMHIO - HEpPapXMUYECKyl0 KIacCU(UKAIUIO TOHATHH MO OTHOIIECHHIO BKIIIOYCHHUS.
Hanpumep, kimaccsl Myxunna u JKeHipHa sBiIsitoTcs NoAkiIaccamu kinacca YenoBek, KOTOPbIA B
CBOIO OU€pe/lb BKIIIOUYEH B Kiacc MIleKONUTAIOIIHE.

OTHOLIEHUS NPEJICTaBISIIOT TUI B3aUMOJEHCTBUSI MEXJy IOHATUAMU IPEAMETHOMN
oOmactu. @opMalIbHO N -apHBIE OTHOUICHUS OTIPEACIAIOTCS KaK MOJMHOKECTBO MPOU3BEICHHS N
MHOXkecTB: R € C1 x C2 x ... x Cn. Ilpumep 6unapHoro otHomenus - otHomenne YACTh-
HEJIOE. OrtHomieHuss ToXe MOTYT OBITb OpPraHM30BaHbl B TAaKCOHOMHIO IO BKJIIOYEHMIO;
HanmpuMep, OTHOIIEHUS OBITh OTLOM JUIsi M OBbITh_MaTepbio JUIsi Ha MHOXKECTBE JIOAeH
coJiep’Karcsi B OTHOUIEHHM OBITh POAMTENEM JUIsl, KOTOPOE B CBOIO OYEPE]b COJAEPKUTCA B
OTHOIIEHUHU OBITh MPEAKOM JUIA.

@YHKIUHU - 3TO CHELUATIbHBIA CIIydail OTHOIIECHMH, B KOTOPBIX N -i 3JIEMEHT OTHOIIEHUS
OJIHO3HAYHO ompezensercs n-1 npeamiecTByOmUMU 3ieMeHTaMu. DopManbHO  (QyHKUIUU
ompenensitorest  cnenyromum obpazom: F: Cl x C2 x ... x Cn-1 -> Cn. Ilpumepamu
(YHKIIMOHAJIBHBIX OTHOLICHHH SIBJISIOTCS OTHOIIEHUS ObITh MaTepbio JUIsl HA MHOKECTBE JIFOJIeH,
WIK 1eHa MOJEeP)KaHHOTO aBTOMOOWJIS, KOTOpasi BBIYMCISETCS B 3aBUCUMOCTH OT MOJIENH
aBTOMOOWJISA, AaThl U3TOTOBJIEHUS U Tpobera.

AKCHOMBI HCIIOJIB3YIOTCS, YTOOBI 3amucaTh BbICKa3bIBaHUS, KOTOPHIE BCETJa MCTHUHHBI.
OHu MOryT OBITh BKJIIOYEHBI B OHTOJIOTHIO JUISl PAa3HBIX IieNied, Hampumep, Ui ONpeesieHus
KOMIUIEKCHBIX OTPaHMYEHUH Ha 3Hau€HHs aTpUOYTOB, apryMEHTbl OTHOLICHMH, JUIl IPOBEPKU
KOPPEKTHOCTH MH(OpPMAILUY, ONIMCAHHOW B OHTOJIOTMH, WJIU JUISl BEIBOJIa HOBOM MH(OPMALIUH.

B kauecTBe nmpumMepa Toro, 4To B paMKax OHTOJIOTMH NOHUMAETCs M0 aKCHOMaMHU, MOXKHO
IIPUBECTH CIIEIYIOLIEe MIOJOXKEHHUE U €ro (POPMAJIbHYIO 3alIUCh HA A3bIKE MCUMCICHUS IPEAUKATOB
MIEPBOTO MOPSIIKA:

PaboTHUK, ABIAIOIIKICS PyKOBOANUTENIEM NIPOEKTa, pabOTaeT B IPOEKTE.

Brogsarcs mepemennsie E (pabotauk) u P (pykoBoautens mpoekta). Torma akcmoma
3aIIMCBIBAETCS CIIELYIOLUIUM 00pa3oM:

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

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

Ileau co3aaHusi OHTOJIOr Ui

B nocnennue roasl pa3paboTka OHTOJIOTHM - sIBHOE (OPMajbHOE ONMCAHUE TEPMUHOB
IIPEJIMETHON 00JacTH M OTHOLIEHUH MEXJIy HUMH - MEPEXOJUT M3 MHpa JIabopaTopuil 1o
HCKYCCTBEHHOMY MHTEIJIEKTY Ha paboudue CTOJbI 3KCHEPTOB MO IMpeIMETHbIM obsacTsM. Bo
BcemupHoil mayruHe WWW oHTONOrMH cTanu OObIYHBIM siBieHHMEM. OHTOJOIMM B CETH
BapbUPYIOTCS OT OOJIBIINX TAKCOHOMHMI, KATETOPU3UPYIOIINX BeO-caiiThl (kak Ha caiite Yahoo!),
710 KaTeropusaluil npoiaBaeMbIX TOBAPOB U UX XapaKTEPUCTHK (Kak Ha caiiTe Amazon.com). Bo
MHOTHX JUCHMIUIMHAX ceiddac pa3pabaTbIBalOTCsl CTaHJAPTHBIE OHTOJIOTMH, KOTOPHIE MOTYT
HCIOJb30BAThCS 3KCIEPTaMU MO MPEIMETHBIM O0JaCTAM Al COBMECTHOIO HCIIOJIb30BAaHUS U
aHHOTHPOBAaHUSA UHPOPMALIMU B CBOEH 001acTH.

Hanpumep, B 061acT MeAUIUHBI CO3/1aHbI OOJIBIINE CTAaHAAPTHBIE, CTPYKTYPUPOBAHHBIE
cinoBapu, Takue kKak SNOMED wu cemantuyeckas cerb Cucrembl YHUDUIIUPOBAHHOTO
Menumackoro f3sika (Unified Medical Language System, UMLS). Taxke mnosBistoTcs
oOmmpHble obuenenessle onTonoruu. Hanpumep, IIporpamma OOH no passuthio (the United
Nations Development Program) u xommanus Dun & Bradstreet oObeauHunm ycunust uis
pa3pabotku oHtosnorun UNSPSC, koTopas mpemocTaBiisieT TEPMHHOJIOTHUIO TOBapOB M YCIYT
(unspsc.org).
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Onronorus ompenenser OO CIOBaph JUIS YYEHBIX, KOTOPHIM HYKHO COBMECTHO
UCTOJb30BaTh HMH(pOpMAIMIO B  NpeaMeTHOM oOmactu. OHa  BKJIIOYAET  MAIIWHHO-
MHTEpHpeTHpyeMble (POPMYTUPOBKA OCHOBHBIX MOHATUN MPEIMETHON 00JACTH W OTHOLICHHS
MEXAY HUMHU.

[Touemy BO3HMKaeT MOTPEOHOCTH B pa3paboTke OoHTONOTHK? BOT HEKOTOPHIE MPUYMHBL,
KOTOpbIE HWXKE OyIyT pacCMOTPEHBI OIpOOHEE:

- JUIsl COBMECTHOTO HCIOJIb30BaHUS JIIOJbMU WJIM NPOTPAaMMHBIMU areHTaMu OOIIero
MIOHUMAaHUs CTPYKTYpPbl HHPOpMaLUY;

- JUIsl BO3MOHOCTHU IIOBTOPHOT'O MCIIOJIb30BaHUs 3HAHUN B IPEIMETHON 001acTH;

- JUIsl TOTO YTOOBI CAeNIaTh JOMYLIEHUS B IPEAMETHON 001acTH SBHBIMU;

- JUIsl OTAEJICHUS 3HAaHUH B IpeIMETHON 00JaCT OT ONIEPAaTUBHBIX 3HAHMIA;

- I71s1 aHAJIM3a 3HAHWH B PEeIMETHOM 001acTu.

CoBMecTHOE UCTIOIb30BAaHHUE JIIOAbMU WM IPOTPAMMHBIMM areHTaMu 0011ero MOHUMaHUs
CTPYKTYpBl HHPOpPMAIIMH SBJISIETCA OJHOM M3 Haubojee o0mux 1enei paspaboTku onTosoruid. K
MIpUMepyY, MYCTh HECKOJIBKO Pa3IMYHbIX BEO-CaliTOB cojiep:kaT HH(OPMALIMIO [0 MEAUIIMHE WU
MPENOCTABISIOT MHGOPMAIMI0 O IUIATHBIX MEIUIIMHCKUX YCIIYrax, OIUIauMBAaeMbIX dYepes
Nurtepuer. Ecnu 5Tu Be6-cailThl COBMECTHO MCHONB3YIOT U MYOJUKYIOT OJIHY U Ty K€ 0a30BYIO
OHTOJIOTHI0 TEPMHUHOB, KOTOPBIMH OHHM BCE IOJB3YIOTCA, TO KOMIIBIOTEPHBIE areHTbl MOT'YT
U3BJIEKaTh HMH(OpPMALMIO U3 3THX pa3IMYHBIX CAalTOB M HAKallIMBaTh €€. ATEHTbl MOTYT
HCI0JIb30BAaTh HAKOIUIEHHYI0 MH(OpPMAaIMIO A OTBETOB Ha 3alpOChl MOJIb30BaTENIENH WU Kak
BXOJIHBbIE€ TaHHBIE JJISl APYTUX MPUIIOKEHHH.

ObecrieyeHrie BO3MOKHOCTH HCIIOJIb30BaHUsI 3HAHUN MPEIMETHON 00JIacTH CTajJo OJHOM
W3 JBIKYIIMX CUJI HEJABHETO BCIUIECKA B U3y4EHHUH OHTOJIOTHIA. Hanpumep, s Moaernei MHOTHX
pa3IMyYHBIX MpeIMETHBIX oOnacteil HeoOXoaumo chopMylIHpoBaTh MOHATHE BPEMEHU. ITO
MPEACTABICHUE  BKJIOYAECT TOHATHE BPEMEHHBIX HMHTEPBAJIOB, MOMEHTOB BpPEMEHH,
OTHOCHUTENIbHBIX Mep BpeMeHH U T.A. Ecnu oHa rpymnma yyeHbIX AeTanbHO pa3paboTaeT Takylo
OHTOJIOTHIO, TO IPYT'He MOTYT IMPOCTO MOBTOPHO HCIOJIb30BATh €€ B CBOUX MPEIMETHBIX 00IaCTSX.
Kpome TOro, ecnm Ham HYXHO CO3/aTh OOJBIIYI0 OHTOJIOTHIO, Mbl MOXXEM HMHTEIPUPOBATH
HECKOJIBKO CYILECTBYIOIIMX OHTOJOIHM, OMUCHIBAIOUIUX YacTU OOJIBLION MpeIMETHOM 00JIacTH.
MpbI Takke MOXEM MOBTOPHO HMCIOJB30BaTh OCHOBHYKO OHTOJIOTHIO, Takyto kak UNSPSC, u
pacIIUpUTh ee [yl ONMUCaHUs UHTEPECYIOIIeH Hac MpeaMeTHOM 00IacTH.

Coznanue sIBHBIX JOMYIICHUN B MPEIMETHOM 00JacTH, JIeKalIUX B OCHOBE pealu3allui,
JAeT BO3MOXHOCTb JIETKO HW3MEHUTh 3THU JOINYLIEHHUS IPU H3MEHEHUM HAIlMX 3HAHUA O
npenMeTHoil ob6mactu. JKecTkoe KOOUpOBaHUE TMPEANONONKEHUM O MHpe Ha  s3bIKe
MIPOrpaMMHUPOBAHUS IIPUBOJUT K TOMY, YTO 3TH IPEAINOJOXKEHHUS HE TOJIBKO CJIOKHO HAUTH U
MOHATh, HO M TaKXKe CJI0KHO H3MEHHTb, 0COOEHHO Hemporpammucry. Kpome Toro, siBHbIE
crenupuKauy 3HaHUN B MPEJAMETHOM 00JIACTH MOJIE3HBI JUIsl HOBBIX IOJIb30BaTeNeil, KOTOpbIe
JOJIKHBI Y3HATh 3HAUEHUSI TEPMUHOB IIPEIMETHON 00IacTH.

OtneneHue 3HaHWM MPEAMETHOM OOIACTH OT ONEPATUBHBIX 3HAHUK - 3TO €Ille OJUH
BapUaHT OOIIEro MPUMEHEHHs] OHTOJOTHH. MBI MOXEM OmHcaTh 3aja4y KOH(PUTIYpUPOBAHHS
MPOJyKTa M3 €ro KOMIIOHEHTOB B COOTBETCTBUU C Tpedyemoil cnernudukanueil U BHEIPUTH
porpaMMmy, KOTOpasi JejaeT 3Ty KOH(UIypamuio HE3aBUCUMOW OT MPOAYKTa MU CaMHX
KOMITIOHEHTOB. [locie 3Toro Ml MokeM pa3paboTaTh OHTOJIOTHIO KOMIIOHEHTOB M XapaKTEPUCTUK
OBM u npUMEHUTH ATOT AITOPUTM JUIsl KOHPUTYypUpOBaHUs HecTaHAapTHBIX DBM. MsbI Takke
MO’KEM HCIOJIB30BaTh TOT K€ aJITOPUTM Ul KOHPUTYPUPOBAHHUS JTU(TOB, €CIIU MbI IIPEI0OCTABUM
€My OHTOJIOTHIO KOMIIOHEHTOB JH(]Ta.

AnHanu3 3HaHMA B HpPeIMETHOM 00JIaCTM BO3MOXKEH, KOTJa HMMEETCs JeKJIapaTUBHas
cneunpukanus TepMUHOB. (DopManbHbBI aHaNW3 TEPMHUHOB YPE3BBIYAMHO IIEHEH Kak Npu
MIONBITKE MOBTOPHOTO UCIOJIB30BAHUS CYHIECTBYIOIIMX OHTOJIOTHM, TAK U IIPU UX PACUIMPEHUN.

Yacto oHTONIOTHS MPEIMETHONW 00JacTu cama 1o cebe He sBiseTcs Lenblo. PazpaboTka
OHTOJIOTUH CPOJHHU ONPECTICHUIO HAa00Pa TaHHBIX U UX CTPYKTYPBI JUIS UCTIOJIb30BaHUS IPYTUMHU
nporpaMMaMu. MeTonpl peleHus 3a1ad, JOMEHHO-HE3aBUCUMBbIE NTPHIIOKEHUST U TIPOrPaMMHBIE
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arcHTbl UCIIOJIB3YIOT B KAYCCTBC JAHHBIX OHTOJIOTUH U 0a3bl 3HaHHfI, MOCTPOCHHLBIC HA OCHOBC

3TUX OHTOJIOTHH.

IlocTaHoBKa 337244 K HpaKTI/I'leCKOﬁ paGOTe 3

1. I3yunte npeanaraeMblii TEOPETUYECKUI MaTepHall.
2. Pazpaboraiite nHGOpPMAITMOHHYIO MOJAEIH JIJIsl BRIOPAHHOTO HHXKEHEPHOTO TPOCKTA.

3. IocTpoiiTe MOJENb MPeCTaBICHHS JaHHBIX.

4. CocraBbTe OTYET, BKIIOYAIOUIMI MOJENIb TNPEACTABICHUS JIaHHBIX,

10 IPAKTUYECKON pabOTe /ISl 3aIIUTHI.

BapI/IaHTbI HHIAUBUAYAJbHBIX 3aJaHui

B cooTBeTrcTBUM ¢ yKa3aHHOW NpeAMETHON O0JacTbI0O M KJIACCOM DPa3padaThIBAEMOro
MIPOEKTa TOCTPONTE MOJETb IPEJICTABICHUS JAaHHBIX, BKIIIOYash BO3MOXKHBIE B3aUMOJIEHCTBUS

MEX]ly KOMIOHEHTaMHU CHCTEMBI.
Tabmuna 3.2 — UanuBuaya bHbIE 3a1aHUS

Ne | Ilpenmernas o6nacTb Knacc UC

1 Ckunag MRP

2 [Ipon3BOACTBEHHOE NIPEIPUATHE ERP

3 ToproBoe npeanpusTue CRM

4 Toprosoe npemmnpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 [Mopran B2B

7 CrpouTenbHOE NPEIIpUITHE UC yuera

8 Bricmiee yueOHOE 3aBenieHre NC ympaBnenus
9 HNudpactpykTypa mpeanpustis CIIITP

10 | AnmapartHast ”HGPACTPYKTypa MPEAPUATHSI DKcrnepTHas CUCTeMa

Conep:xanue oT4yera

I1o BEIMOTHEHHOM pa60Te cocrapisgeTcs oTdeT. OTYET BBIIOTHICTCS B SJICKTPOHHOM BH/JIC.

[1o BBIMOHEHHOMY OTYETY IPOBOUTCS 3alUTA MPAKTUYECKOU pabOoTHhI.

OTder mO MpakTHYECKOH paboTe JODKEH COCTOSITh M3 CIEAYIOIIMX CTPYKTYPHBIX

OJICMCHTOB:
- TPITy.]'IBHBIfI JIMCT,
- BBOJHAas 4aCTb,

- OCHOBHasA 4aCTb (OHI/ICEIHI/IC pa6OTBI)Z MOICIb IIPEACTAaBJICHUSA JaHHBIX;

- 3aKJIIOUCHUE (BBIBOJIBI).

BBojHas 4acTh 0TYETa JOJDKHA BKJIFOYATH MTyHKTHI:
- YCIIOBHE 3a/1a4H;

- IOPSJIOK BBITTOJITHECHUSI.

OITMCaHHuEC
KOMIIOHCHTOB CUCTCMbI, IOTOKOB JAHHBIX, XPAHUJIUII 1 BHCIIHUX 00BEKTOB. HpCIlCTaBBTe OTUEeCT

- IpOTrpaMMHO-AIITapaTHbIC CPCACTBA, UCIIOJIB3YCMBIC ITPU BBINIOJIHCHUN paGOTBI.
3aIJ_[I/ITa 0T4YCTa 110 HpaKTquCKOﬁ pa60Te 3aKIOYaCTCA B IIPCABABIICHUHN IIPCIIOAaABATCIIIO

IMMOJIYYCHHBIX PE3YyJIbTATOB B BU/IC Q)aﬁna " JEMOHCTpALUHU ITOJIYYCHHBIX HABBIKOB ITPU OTBETAX Ha
BOIIPOCHI ITPCIIOaBaTCIIA.

KoHnTposabHbIe BONPOCHI

1. JlaiiTe onpeneneHe NOHATHIO «MOJIEIb MPEICTaBICHUS JaHHBIX).

2. Kakue Tumsl CBSA31 MOTYT IPUCYTCTBOBATh B peSIIMOHHBIX BJ[?

3. JlaiiTe onpeeneHue NOHATHIO «ITOTOK JaHHBIX.

4. Kakue TUIbI B3aUMO/ICHCTBHSI TPECTABICHBI MEXKTy KOMIOHEHTAMHU CUCTEMBI?
5. JlaiiTe onpeneneHue NOHATHIO Kiacc, 00bEKT Ki1acca, CylIIHOCTb

6. Kem 1 17151 uero Mosxet ObITh UCIIOJIb30BaHA MOJIENb JaHHBIX?
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HpaKTI/I‘leCKaH pa60Ta 4. CemaHTHYECKOE MOACITUPOBAHUE JAHHBIX U 3HAHUH B
TEXHOJIOTUAX 00JIbIIHX JAHHBIX

Henpr pabGorbl: M3yueHue METONOJIOTMM CEMAaHTHYECKOIO MOJEIMPOBAHUS JaHHBIX.
[TomyyeHne HaBBIKOB O NPUMEHEHHUIO METOJOJOTMM Ui Pa3paboTKH WH(POPMALMOHHOTO
oOecrieyeHns MPOEKTa.

[Ipaktuyeckass paboTa HampaBieHa Ha O3HAKOMJICHHE C OCHOBHBIMH HOHSATHIMHU
METO/I0JIOTUHU CEMaHTUYECKOTO MOJEIMPOBAHUS JIaHHBIX, ITOJyY€HUE HABBIKOB MO MPUMEHEHHUIO
JAHHBIX MOHATHH mpu  pa3pabOTKe NPOEKTa, M3YYECHHE METOAOB  IPOCKTUPOBAHUS
MH(POPMAILMOHHOT'O 00ECTIEYEHUSI CUCTEMBI.

TpeboBanus K pe3yabTaTaM BBIIIOJIHEHHS TPAKTUYECKON padOTHI:

[TocTpouTh CEMaHTHYECKYIO MOJIEb MPEACTABIEHUS JaHHBIX, IPEJICTaBUTh U 000CHOBATh
pe3yJbTaThl MOAECIUPOBAHNUS.

OcHoBBbI TEOPpUH

B mnpoektrpoBaHWM OHTOJIOTHI YCIOBHO MOXXHO BBIJICTUTH JBa HaIpaBJeHUs, J0
HEKOTOpPOTO BPEMEHHU Pa3BUBABLINXCS OTHENbHO. [lepBoe cBsA3aHO C MpencTaBIeHHEeM OHTOJIOTUU
Kak (opMaibHOW CHUCTEMBI, OCHOBAaHHONW Ha MaTeMaTH4YeCKH TOYHBIX akcMoMax. Btopoe
HaIpaBJIeHWE Pa3BUBAIOCH B paMKaX KOMITBIOTEPHOUW JTUHTBUCTUKHA M KOTHUTUBHOM HayKu. Tam
orrororws IOHMMAJIACh KaK CUCTeMa aOCTPaKTHBIX MOHSTHM, CYNIECTBYIOIIUX TOJBKO B CO3HAHUH
YeJI0BEKa, KOTOpasi MOXET ObITh BRIpaKeHA HA €CTECTBEHHOM SI3bIKE (MJIM CPEACTBAMU KAKOW-TO
JIPYro cucTeMbl CUMBOJIOB). [Ipu 3TOM 0OBIYHO HE JeNaeTcs MPEANOI0KEHUN 0 TOUHOCTH WITH
HETIPOTHUBOPEUYNBOCTH TAKOW CUCTEMBI.

Takum oOpa3oMm, CyIIeCTBYeT JBa ajdbTEPHATHBHBIX IOJAXO0Ja K CO3JIaHUIO |
uccaeaoBaHuto oHTosoruil. [lepBeiil (opManbHBII) OCHOBAH Ha JIOTHKE (MPEIUKATOB IEPBOTO
MOPSKA, IECKPUTITUBHOM, MOIaJILHOM U T.11.). BTOpO# (IMHTBHCTHYECKHIT) OCHOBAH HAa U3y4CHUH
€CTECTBEHHOIO s3blKa (B YAaCTHOCTH, CEMAHTUKHU) U TIOCTPOCHHUU OHTOJOTMM Ha OOJBIIMX
TEKCTOBBIX MAaCCHBaX, TaK HAa3bIBAEMBIX KOPITyCaX.

B Hactosimiee Bpemsi HaHHBIE MOJXOJbI TECHO B3aUMOJEHCTBYIOT. MIET nouc CBS3EH,
MO3BOJISIIOIIMX KOMOMHUPOBATh COOTBETCTBYIOLIME MeToAbl. [103TOMy MHOTAAa OBIBAaET CIOMKHO
OTJICNIUTh JIEKCUUECKHUE OHTOJIOTUU C 3JIeMEHTaMH (OpMajibHBIX aKCHMOMATHK OT JOTMYECKHUX
CUCTEM C BKJIFOUEHUSIMU JIMHIBUCTHYECKUX 3HAHUM.

HezaBucumo 0T pa3iauyHBIX MOAXOJOB MOXHO BBIJACIUTH 3 OCHOBHBIX TPUHIUIA
KJ1acCU(UKAIIUU OHTOJIOTHIA:

- 110 cTeneHu (HopMabHOCTH;

- 110 HAMOJIHEHUIO, COJIEPKUMOMY;

- 110 1[EJIA CO3/IaHMsl.

PaccmoTpuM cooTBeTCTBYIOIIME KiIacCU(UKALIUY TIO TIOPSAKY.

Kiuacenpukanus no crenenu popmaiabHocTu. ""'Crekrp oHTo10rMin'"

OOBIYHO JTF0]TU ¥ KOMITBIOTEPHBIE areHThI (IIPOrPaMMbl) UMEIOT HEKOTOPOE MPECTaBICHUE
0 3HAYEHHUSX TEpMHHOB. [IporpaMMHbIE areHThl HMHOT/AA MPEAOCTABISAIOT CHEIU(PUKAIUIO
BXOJIHBIX U BBIXOJHBIX JAHHBIX, KOTOPBIE TAK)KE MOTYT OBITh UCIIOJIB30BAHBI KAK creundukaums nporpamsi.
CxomHpiM 00pa3oM OHTOJIOTHM MOTYT OBITh MPUMEHEHBI, YTOOBI MPEIOCTaBUTh KOHKPETHYIO
crenu(uKauoo UMEeH TEPMHUHOB M 3HAYCHUH TEepMUHOB. B pamkax »Toro moHumaHwus (Tnae
OHTOJIOTHS SIBJsIETCS crenrM@uKanueld KOHLENTYalbHOW MOJENHU - kouentyammsauwm) CYIIECTBYET
npoctop Jutst Bapuamuii. OTaeNbHbIE BUIBI OHTOJIIOTUNH MOTYT OBITh MPEACTABICHBI KaK TOUYKH Ha
CHEKTpE B 3aBUCMMOCTH OT JIETajleil UX pean3aiuu.
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Katanork Ha ocHoee 1D

CnoBapy TEQMWHOE
P P Tesaypychbl.

He thopmansHble OTHOWEHKME 4Beiwe-Huxes

TAKCOHOKMIAK

PopManeEHele
TAKCOHOMKK

PopManeHele
FKIEMNNAPLI
{CBOMCTER Ha OCHOEE
thpeAMoe
JrpaHM4eHHA Ha
3HA4YEeHKUA

A3 BHOHKTMEHBIE KNacckl,

(JBpaTHele CEOWCTEA
MpoMzBONEHEIE NOTMYECKME

QrpaHu4eHKA

Puc. 2.1. Cnektp oHtonoruil. Kocas depra pasnmensier CUCTEMbI, MPEIO0CTABISIONINE
"4e0BEKO-TIOHATHbIE" (BBILIE YEPTHI) U ""MAIIMHO-TIOHATHBIE" (HMKE YepThl) ONTUCAHUS

Ha pucynke n3o0pakeH Tak Ha3bIBa€MBbIi CIIEKTP OHTOJIOTUI MO cTeneHH GOopMaTbHOCTH
MIpe/ICTaBJICHUSI, UCIIOJIB30BAHUIO TEX WJIM MHBIX CHHTAaKCHYEeCKHX KOHCTpykiuil. Kaxknas Touka
COOTBETCTBYET HAJIMYHUIO HEKOTOPBIX KIIOYEBBIX CTPYKTYp B OHTOJIOTHUH, OTIUYAIOIIUX €€ OT
Apyrux Touek Ha cnekrtpe. Kocas uepra ycIOBHO OTAENSET OHTOJIOTMU OT JIPYTrHUX PECYpPCOB,
MMEIOIINX OHTOJIOTUYECKUI XapaKTep.

IlepBoii Touke Ha CHEKTPE COOTBETCTBYET KOHMIPOJIUPYEMbLIL C106apPb, T.€. KOHEUHBIN
CIHMCOK TEPMMHOB (TPOCTEHIINM HMPUMEPOM SIBJISIETCS KAaTaJOI Ha OCHOBE MJCHTU(UKATOPOB).
Karasioru nmpeacTraBisiioT TOUHYIO (HE MHOTO3HAa4yHYI0) MHTEpIIpeTanuo TepMuHOB. Hanpumep,
KaXJIbIN pa3, CChUIAsICh Ha TEPMUH "MamnHa", Mbl OyJIeM HUCIIOJb30BaTh OJTHO U TO K€ 3HAYCHHE
(cootBeTcTBYOIIEE HEKOTOpoMy ID B ciioBape), BHE 3aBUCHMOCTH OT TOTO, O 4Ye€M HJET peyb B
KOHTEKCTE: 0 "cTupalibHON MamuHe", "aBToMoOmIIe" WK "ToCy1apCTBEHHOM MaiHe".

Hpyroi cnenudukanyeld OHTOJIOTHH MOXET OBITh 21occapuil, IPEACTABISIIONUNA COO0M
CIHMCOK TEPMHHOB C HX 3HAYEHHUSMHU. 3HAuU€HHs ONMCHIBAIOTCA B BHUJAE KOMMEHTapueB Ha
€CTECTBEHHOM s3bIKe. JTO J1aeT 0oJiblie HH(OPMALIUU, TOCKOJIBKY JIFOJU MOTYT NPOYECTh TaKOH
KOMMEHTapUi M TMOHATh CMbICA TepMuHA. VHTepnperanuu TEPMHUHOB MOIYT OBITh
MHOTO3HAaYHbIMH. [JI0CCapuu HENpUroJHbl [UIs aBTOMAaTH4YeCKOH 0OpabOTKH IMPOrpaMMHBIMU
areHTamM, HO MOXXHO, KaK U paHee, IPUCBOUTh TepMuHam ID.

Tezaypycbl HecyT JOINOJHUTEIbHYIO CEMAHTUKY, ONPEIENsas CBSI3M MEXIy TepMHHAMHU.
OTHOIIEHUs,, CBOMCTBEHHBIE /JIsI TE3aypyCOB: CHHOHHMMS, uepapxuieckoe omuouienue W
acconanyus. PanHue uepapxuu TepMUHOB, nosiBuBIIMecs B CeTH, onpenesisan TEpPMUHBI Yepe3
onepauuu 00001eHuss U yrouHeHus. Yahoo, HampuMep, BBeda HEOOJIBLIOE YUCIIO KaTeropui
BEPXHET0 YpOBHS, TAaKUX, KaK " mpeaMeTsl oJexapl . 3areM " 1iatbe " Onpeaesnsioch Kak BH]L
(>xeHCKOM) onexabl. SIBHas mepapxust Yahoo He COOTBETCTBOBala B TOYHOCTU (HPOpMaJIbHBIM
ceoiictBam uepapxuueckoro otHomeHus [IOJJKJIACC-KIJIACC. B Takux uepapxusix MOXKET
BCTPETUTHCS CUTyalus, B KOTOPOH JK3EMIUIAP KJIAcCa-IIOTOMKA HE SBIAETCA 3K3EMIUIIPOM
Kiacca-nipeaka. Hampumep, oOmas kateropust " mpeaMeTsl OJeXIbl " MMeeT moakareropuo "
XKeHckue " (KoTopas JoJpkHa Obuta Obl 60Jiee TOUHO Ha3bIBATHCS " KEHCKUE MPEIMETHI 01K Ib
"), a 9Ta Kareropus, B CBOIO OUepe/ib, BKIFOUYACT MMOKaTeropuu " akceccyapsl " u " miates . SIcHo,
YTO aKceccyapbl, Hampumep " Opomm ", He SBISIOTCS MpeaIMeTaMu OAEXAbl. 31ech He
BbINOIHsAETCS BaxkHOE cBOMCTBO oTHOMIEHUS [TOIKIIACC-KIIACC - TpaH3UTUBHOCTD.
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Hanee cienyer Touka ¢hopmanvHvle maxcoHomuu. ITa PA3HOBUAHOCTb OHTOJIOTHUM
BKIt04aeT TouHoe onpenesenue otnomeHus [IOJJKJIACC-KIJTACC (o6o3Hauaemoro kak iISA ). B
TaKUX CHUCTEMAaX CTPOTO COOIIONACTCA MPAH3UMUBHOCMb OTHOUICHHS i1SA: ecnu A sBIsETCS
IOJKJIacCOM Kilacca B, To kakJplil mojkiace kinacca A Takke SBJISETCs MMOJAKJIaccoM Kiacca B.
Crporas uepapxus KJIaccoB HEOOXOIMMa MPU HCIOJIb30BAaHUM HACIEIOBAHUS JUISI MPOLEIYPHI
JIOTHYECKOTO BBIBOJIA.

Crnenyromasi TOYKa CHEKTpa - HAJIMYME B OHTOJOTMYECKOW cucteMe (hopManbHOTO
oraHomeanss JDK3EMIUISAP-KIIACC (o6o3nawaemoro kak islnstanceOf ). Hekotopsie
KJaccu(UKay BKJIIOYAIOT TOJBKO HMMEHA KJIACCOB, JPYrHe COIEp)KaT Ha HIDKHEM YpPOBHE
s3eMIusipel  (uHauBuabl). Jns  otHomenuss OK3EMIUISAP-KJIACC  BeimonHsieTCS — Tak
Ha3bIBaeMas "HaCleAyeMOCTh" BJIOJIb OTHOIICHUS 1SA: eciu A sBIsieTCS MOJIKIaccoM Kiacca B,
TO KaXJIbli SK3eMIULIp Kiacca A Takke sBISIETCS JK3eMIuisipoM kiacca B. Ilostomy B
MIPUBEACHHOM BBILIE ITpUMepe ' OpoIIH ' HE MOTYT ObITh IOMEIIEHBI B UEPAPXUU HIDKE ' TIPEIMET
OJIeXKbI ', 1aXKe B MMOJAKATETOPUIO "' AEHCKUE MPEIMEThI OJEKbI ', I CTAaTh K3EMILISIPOM 3TOM
KaTETrOpHH.

Jlanee cpenu CTPYKTYPHBIX SJIIEMEHTOB TOSIBIISIFOTCSL C1ombl. 31eCh KIacChl (MHOTIA MX
Ha3BIBAIOT (hpetimamu ) MOTYT UMETh UH(POpPMAITUIO O ceoticmeax (cromax). Hampumep, kimacc "
MpEeAMET OJIeXK Bl ' MOXKET UMETh cBOWcTBa " 1ieHa ', ' cienan u3 "'. CBolicTBa OBIBalOT 0COOEHHO
MOJIE3HBIMH, KOTJIAa OHH OTPEJCICHb Ha BEPXHUX YPOBHSAX HWEPapXHUH W HACIEIyIOTCS
nojakiaccamu. Tak, B MOTpeOUTENbCKON HepapXuH Kiacc " MpOAyKT " MOKET UMETh CBOMCTBO "
1eHa ", KoTopoe MoJy4aT BCE €ro MOJIKJIACCHI.

Bosnbielt BBIpa3UTENBHOCTHIO 00JIaIal0OT OHTOJIOTHH, BKIIFOYAIOIINE OTPAaHUYEHUS Ha
o0nacTh 3HaUYE€HUN CBOICTB. 3HAYEHMsI CBOWMCTB OepyTcs M3 HEKOTOPOro MpEeAOIpe/IeI€HHOTO
MHOJKeCTBa (I[eNTble YWCIIa, CHMBOJIBHBICE KOHCTAaHTHI) WJIM W3 TIOJMHOXECTBAa KOHIICNTOB
OHTOJIOTHH (MHOYKECTBO IK3EMIUIIPOB JaHHOTO KJIacca, MHOXECTBO KiaccoB). MOXHO BBECTH
JIOTIOJTHUTEIbHBIE OTPaHUYEHUS Ha TO, YTO MOJKET 3aMOJIHATh cBoiicTBO. Hampumep, st cBoiicTBa
" cneman w3 " kjmacca " mpeaMeT OACKIbl " 3HAUYCHUS] MOTYT OBITh OTPAaHUYCHBI SK3EMILISIpaMU
kiacca "' marepuan . JIerko yBUAETh IPOOIEMBI, KOTOPBIE MOTYT BO3HUKHYThH B 3TOM ClIydae Mpu
HCTMOJIb30BAHUM HECTPOTrou TakcoHoMHU. Eciu " nyxu " - moToMoK Kitacca " mpeameT oaexasl ",
TO OH yHAaCJeIyeT CBOMCTBO " ¢aieiad U3 ' BMECTE ¢ OrpaHHUCHHEM Ha ero 3HaueHus ("' MaTepua
",

B 1menom ¢ HeoOXOIMMOCTBbIO OMUCHIBATH OoJiee CIIOXKHBIE (PAKTHI BBIPA3UTEIbHBIC
CpeICTBa OHTOJIOTHHM (M €€ CTPYKTypa) YcloxHstoTcs. Hampumep, mMoxeT mnorpeboBaThes
3alOJHUTh 3HAYEHHE KaKoro-iubo CBOMCTBA SK3EMIUIApA, HCIOJB3Yys MaTeMaTH4ecKoe
BBIpa)KEHUE, OCHOBAaHHOE Ha 3HAUEHHUAX APYTUX CBOICTB JAHHOTO AK3EMILISpA WM 3HAYCHUSX
CBOMCTB JIpYrHX 3K3eMILISIpOB. MHOTHE OHTOJIOTUU TMO3BOJIAIOT OOBSBIATH ABa U OoJiee Kiacca
JTU3BIOHKTUBHBIMU (HEMEPECEKAOIUMHUCA). DTO 03HAYAET, UTO Y JAHHBIX KJIACCOB HE CYILIECTBYET
00ILIMX HK3EMILISPOB.

HekoTopsbie s3bIkM OMUCAaHUSI OHTOJIOT U MTO3BOJIAIOT JA€TaTh MPOU3BOJIBHBIC JIOTUUECKUE
YTBEPKACHUS O KOHIICTITAX - AKCUOMBL.

S3piku omucanusi onTosorui, Takue kak CycL u Ontolingua, mo3BossitoT (GpUKCUPOBATH
YTBEPKACHUS Ha S3bIKE JOTHKHU MpeauKaToB nepBoro nopsaka (FOL).

Kaaccundukanus no uesau co3ganus

B pamkax sToil kimaccuduKanuu BBIACISIOT 4 YpOBHS: OHTOJIOTHS MPEICTABICHHUS,
OHTOJIOTHS BEPXHETO YPOBHS, OHTOJIOTUS MTPEIMETHOM 00JIaCTH U MPHUKIaIHAS OHTOJIOTHSL.

17



OHTOnorum KOHL|enTyanusawus
npencTaBneHns hopManu3mMoB NpeAcTaBneHUs
3HaHUN

NOBTOPHO UCNOSNb3yemMas B
PasHbIX NpeamMeTHbIX obnacTax

OHTOnorum
BEpPXHEro ypoBHS

NOBTOPHO UCNOJNIb3yeMaa BHYTPU

OHTonoruu NpeAMETHbIX) OoZHON NpeaMeTHON obnacTu

obnacrten

HET BO3MOXHOCTU MOBTOPHO

[puknagHble
ncnonb3oBaTb

OHTOJOrnn

Puc. 2.2. Kinaccudukarus OHTOJIOTHN TIO T[EJIA CO3/IaHuUs

OHTO/I0THs NIpeacTaB/ICHUs!

Lens ee co3manust - omucarh o0OJacTh MPEACTABICHUS 3HAHUI, CO37aTh SI3BIK IS
crielupUKauy Jpyrux OHTOJOTUI Oojiee HU3KUX ypoBHEH. [Ipumep: onrcanue NOHITUN S3bIKa
OWL cpeacreamu RDF / RDFS. B nannoM onucanuu OnpeAessiFoTCs TaKKue MOHTHS, Kak "kiacc",

"oTHOmIeHHE", ""orpaHUCHNE HAa 3HAaYeHHE CBOMcTBA", ""MoMeH", "nuanazoH" | T.1I.

rdfs:Resource

|
rdfs:Class rdf:Property

owl:Class owl:DeprecatedProperty

owl:DatatypeProperty

owl:Restriction

owl:AnnotationProperty

owl:DeprecatedClass owl:InverseFunctionalProperty
owl:Thing owl:FunctionalProperty
owl:Nothing owl:ObjectProperty
owl:Ontology .
owlDataRange owl:SymmetricProperty
owl:AlIDiferent owl:TransitiveProperty

Puc. 2.3. Onronorus npenctasienus s s3bika OWL
OHTOJI0THS1 BEPXHET0 YPOBHS
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Ee Ha3zHaueHue - B CO3JaHUU €MHON "MPaBHIBHON" OHTOJIOTHH, (PUKCUPYIOIIEH 3HAHUS,
oOmue A7 HECKOJbKHX MPEAMETHBIX 00JIacTel, 1 B MHOTOKPATHOM HCIOJIb30BAHUHU JaHHOU
oHTOJNOrMM. CyIECTBYEeT HECKOJIBKO KPYIHBIX OHTOJIOTMM BEPXHEIO YPOBHS: cye, noics, sovo,
onrosorus [rxona Cossl (J.Sowa) u npyrue. Ho B 11es1oM MOTBITKH CO34aTh OHTOJIOTHIO BEPXHETO
YPOBHS Ha BCE CiIy4aM KU3HU [I0KA HE IIPUBEIIN K OKUIAEMBIM pe3yibTaraM. MHOrHue OHTOJIOruU
BEPXHEr0 YPOBHS MOXOXH Jpyr Ha Apyra. OHU coAep:KaT OJHU U T€ K€ KOHLENTHI: CYIIHOCTb,
SIBJIEHUE, Tpoliecc, O0BEKT, poJib, IPOCTPAHCTBO, BpEMS, MaTepusi, COObITHE, AEUCTBUE U T.II.

Entity

Subclass-Of
_—

Physical |¢——-2S0M ___| apstract

A F A A

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

Puc. 2.4. Bepxuwuii ypoBeHb uepapxuu onrosorurn SUMO

OHTo/T0THS IPEIMETHOM 00J1acTH

Jlpyroe Ha3BaHHE - OHTOJIOTHS JoMeHa. HazHaueHHWe cXOke ¢ Ha3HAYCHHEM OHTOJIOTHH
BEpXHETO YpPOBHS, HO 00JIaCTh HMHTEpeca OrpaHWyYeHa OJHOW MpeAMETHOW o01acThio (T.H.
JIOMEHOM), HalpuMep, aBUalMsl, MEIUIMHA, KYJIbTYypa, JUCTaHLUOHHOE oOyueHue, MHTEepHET-
TexHoyioruu. OHTOJOTHUA TPEIMETHONW 00JacTH 000O0IIAeT TOHATHS, HCIOJB3YIOIMHUECS B
HEKOTOPBIX 3aJadax JOMEHa, a0CTparupysch OT caMUX 3ajad (Tak, OHTOJOTHS aBTOMOOHMICH
HEe3aBHCHMa OT JIIOOBIX OCOOCHHOCTEH KOHKPETHBIX MapoK MaminH). Bo MHOTHX AMCHUITIMHAX
ceiluac pa3pabaThIBAIOTCS CTaHJAPTHBIE OHTOJOTMH, KOTOpPbIE MOTYT HCIOJIb30BAThCA
SKCHEPTaMU MO MPEAMETHBIM 00JacTsIM AJii COBMECTHOIO MCIIOJIb30BAHMSI M AHHOTHPOBAHMUS
nH(popMaIuu B cBoel 00J1acTH.

Hanpumep, B 0651acTi MEeAUIIMHBI CO3/1aHbl O0JIbIINE CTAaHAAPTHBIE, CTPYKTYPUPOBAHHBIC
coBapu, takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHUCTeMAaTHU3UpOBaHHAs HOMEHKJIATypa MEAMIMHBI - KJIWHWYeckas TepmuHojorusi) u UMLS
(Unified Medical Language System - cemantmyeckas cerb CucTeMbl YHHUGHUIMPOBAHHOTO
Menuuunckoro S3pika). Taxke mnosBisAOTCS OoOMIMpPHBIE OOIIeneneBble OHTOJNOruu. Tak,
nporpamma OOH mo passuruito (United Nations Development Program) u kommanus
Dun&Bradstreet o0benununu ycunus g paspabotku  onrtosorun UNSPSC, kotopas
MPEA0CTABIISIET TEPMUHOJIOTHIO TOBAPOB | yCIIyr (WWW.UNSPSC.0rg).

IIpukiaagHas OHTOJIOTHS

Hasnauenme Ttakoil OHTONOTMH B TOM, YTOOBI OMHCATh KOHIIENTYaJbHYI) MOJIENb
KOHKPETHOM 3a7]auu Wiu NMpuiiokeHus. [Ipukiaanbie OHTOJIOTMH OMKUCHIBAIOT KOHIIEIThI, KOTOPbIE
3aBUCST KaK OT OHTOJIOTHH 33/1a4, TaK U OT OHTOJIOTUH IpeaMeTHon obnacTu. [Ipumepom Moxer
CIIY’)KUTb OHTOJIOTHUS JUIsl aBTOMOOUIIEH, CTPOUTETHHBIX MAaTEPUAIOB, BHIYUCIUTEIBHON TEXHUKU.
Takue onTONMOTHH conepkaT Haubonee crnenuduunyro uHopmaruio. [Ipumepsl: oHTONOTHUH
npoekroB TOVE, Plinius. TOVE (Toronto Virtual Enterprise). I{ens mpoekTa - co3aaHuie MOICTH
JAHHBIX, KOTOpas JOJDKHA!

- o0ecreuuTh OOIIYI0 TEPMUHOJIOTHIO I MPEAMETHOM 00IacTH, MPUIIOKEHHSI KOTOPOi
MOTYT COBMECTHO HCIIOJIb30BAThCA U TOHUMATHCS KAXKIBIM YYaCTHUKOM OOIICHHUS;

- IaTh TOYHOE U MO BO3MOXXHOCTHU HEMPOTUBOPEUHBOE OTPECIICHUE 3HAYCHUS KaXI0TO
TEPMHHA Ha OCHOBE JIOTUKH IIEPBOTO MOPSIIKA;
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- obecrieunTh 3aJaHUE CEMAHTUKA C T[OMOINBI0 MHOXECTBA AaKCHOM, KOTOpPBIE
aBTOMATUYECKHU MO3BOJISAIOT M10JIy4aTh OTBET HA MHOKECTBO BOIIPOCOB O IIPEIMETHOU 00IaCTH.

TOVE nomkHO o00ecneyuTh TIOCTPOCHHWE HWHTETPUPOBAHHOM MOJAEIH HEKOTOPOM
MPEeIMETHOM 001aCTH, COCTOSIIEH U3 CIEAYIOMIMX OHTOJIOIMH: ONIEPALuii, COCTOSIHUN 1 BPEMEHH,
OpraHu3alu, pecypcoB, IPOAYKTOB, CEpBHUCA, IPOU3BOACTBA, LIEHBI, KOJIUYECTBA.

Plinus. Ienbto npoekTa sBIISIETCS OJTyaBTOMATHUECKOE U38IeUeHUe 3HAHUL U3 TEKCTOB Ha
€CTECTBEHHOM SI3bIKE, B YAaCTHOCTH, JMTEPATYpbl O MEXaHHMYECKUX CBOWCTBAX KEPaMHUYECKHX
MaTtepuanoB. Tak Kak TEKCTbl OXBAaThIBAIOT HIMPOKUI AUANA30H MOHATH, TpeOyeTCcs MHOXKECTBO
MHTErPUPOBAHHBIX OHTOJIOTUH JUIsl 0XBAaTa TAKUX MOHATHH, KaK KEpaMUYECKHE MaTepuaibl U UX
CBOWMCTBA, CIIOCOOBI WX OOpabOTKH, pa3iauyHble Ae(EeKThl MaTEpHUaoB, HAPUMEp, TaKHE Kak
TpelMHbl ¥ Topbl. OHTOJIOTHSA OIpENeNsieT S3bIK, HPU IOMOIIM KOTOPOTO BBIPAYKAETCS
CEMaHTHUeCKasl 4acTb CIOBaps.

Kuaccnpukanus OHTOJIOTHI 110 COACPKUMOMY
CyuwHocTti, CobbiTiA,

MpocTtpaHcTBO, Bpems...

Obuwwne
OHTOMOrnK

0 CocTaBneHue pacnucaHuii,
HTOsoTnN onpezienexue Lienei,
3apad Knaccudukaums

MHoxecTBa npeamMeToB: CKanbnenu,

[MpenmeTHble cKaHepH)

OHTOJTOTUA

Puc. 2.5. Knaccudukarusi OHTOJIOTHI TTO COACPKUMOMY

Jannast knaccuduKkalys oueHb MoX0Xka Ha MpeAbIAyIIYI0, HO 3/IeCh aKI[EHT CMEIIaeTcs Ha
pealibHOE COJIEPKUMOE OHTOJIOTHH, a HE Ha a0CTPAKTHYIO LIEJIb, IIPECIeyeMYIO0 aBTOPAMH.

Obuwue onmonozuu ONUCHIBAIOT Hambojee oOIIMe KOHLENThl (MPOCTPAHCTBO, BPEMS,
Matepusi, 00BEKT, COObITHE, ACUCTBUE U T.J.), KOTOPbIE HE3aBUCUMBI OT KOHKPETHOM MPOOIEMbI
win obnactu. B 3Ty kaTeropuio nonagarT U OHTOJIOTUU NPEICTABICHUS, U OHTOJIOTHU BEPXHETO
YpPOBHSI.

Onmonozusn, opuenmupoeannasn Ha 3a0auy - 3T0 OHTOJIOTHUS, UCIIOJIb3yeMasi KOHKPETHOM
MIPUKIIAIHOM MPOrpaMMOil U coJieprKamiasi TEPMHUHBI, KOTOPbIE MCHOJB3YIOTCS MPH pa3paboTke
[10O, BeIMOJNHSIOMIETO KOHKPETHYIO 3a7a4yy. OHa oTpaxaeT crenuuKy NpUiIoKEHUs,, HO MOXET
TaK)Ke COJIEp’KaTh HEKOTOPhIE OOIINE TEPMUHBI (HallpUMep, B Ipaduueckom penakrope OyayT u
crnenuguueckue TEPMUHBI - TAIUTpa, THUM 3aJIMBKH, HAJIOXEHHE CIOeB W T.A., U oOmue -
COXPaHUTh W 3arpy3uTh (aiin). 3amaun, KOTOPHIM MOXKET ObITh MOCBSIIEHA OHTOJOTHS, MOTYT
OBITh CAaMBIMU Pa3HOOOPA3HBIMU: COCTABJICHHS paclUCaHus, ONpeAeIeHHEe IeNel, TMarHoCTHKa,
nponaxa, paspabotka I[IO, mocrpoenme knaccudukamuu. I[lpu 3TOM ommonocus 3adauu
UCIOJIb3YET CIEeUUAIN3aUI0 TEPMHUHOB, TMPEICTABIECHHBIX B OHTOJIOTHUSAX BEPXHEro YpPOBHS
(0bwux onmonocusx).

Ilpeomemnasa oumonocusa (WU OHMONO2UL NpeOMemos ) OIHCHIBAET peajbHbIe
MpeIMEeThI, YIaCTBYIOIME B KaKOW-THOO IesATenbHOCTH (IpOou3BoACTBe). Hampumep, 370 MOXKeT
OBITh OHTOJIOTHSI BCEX YacTell M KOMIIOHEHTOB CaMOJIETOB ompeneneHHoN Mapku (Boeing) u
CBEZCHUS 00 UX MOCTaBIINKAX, XapaKTEPUCTUKAX, CIIOCO0e COSTUHEHHS APYT C APYTOM U T.II.

OnTtostorum st 00padOTKM TEKCTOB HA eCTeCTBEHHOM si3bIke. Jlekcnmueckue
OHTOJIOTHH
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st Toro 4roObl MPUMEHUTH OHTOJIOTHIO JUIS aBTOMAaTH4eCKOH 0OpabOTKM TEKCTOB, B
YaCTHOCTH, ISl PELICHHUs 3a/a4 HH(POPMAIIMOHHOTO TIOUCKA, HEOOXOMMO MOHATUSAM OHTOJIOTHH
COIOCTAaBUTH HA0OOP S3BIKOBBIX BHIPAXKEHHIA (CIOB U CIIOBOCOUYETAHUH ), KOTOPHIMH ITOHATHS MOTYT
BBIPAXKATBHCS B TEKCTE.

[Ipoueaypa conocraBiieHHs] OHITHI OHTOJOTUN U SI3BIKOBBIX BBIPAXKEHUN MOXKET OBITh
OCYILIECTBJIEHA PA3IMYHBIMU CIIOCOOAMHU.

Bo-niepBbix, oOHTOJIOTHSI MOXET OBITH CHAENaHa 3apaHee, WyTeM JIOTMYECKOU
KJaccu(uKaum, a 3aTeM K €€ 3JeMEHTaM MOTYT ObITh IPUIHMCAHBI S3bIKOBBIC eIUHHIBI. Tak,
Hanpumep, Hyr Jlenat (Doug Lenat), pykoBoauTenb H3BECTHOTO IIpO€KTa B 00JacTH
npencrasienns 3HaHuid Cyc, B paMKax KOTOPOTO MPEAIoarajoch (popMann3oBaTh 3HAHHS
3/IpaBOrO CMBIC/IA (COMMON SeNse) U UCMOIb30BaTh X, B YACTHOCTH, AJIsl 00pabOTKU TEKCTOB Ha
€CTECTBEHHOM S3bIKE, CUMTAET, YTO y4eT 3HAYEHUU CJIOB MOXKET TOJbKO 3amyTaTh ("words are
often red herrings"), 4to 3Ha4eHUsI CJIOB IENISAT MUP HEOJHO3HAYHO, & JIMHUU JICIICHHUS TPOUCKXOISAT
U3 CaMbIX Pa3IMYHBIX MPUYNH: UCTOPUUYECKUX, (PU3HOIOTMUECKUX U T.II.

[Ipennaraercs co3aaBaTh OHTOJIOTHIO ITyTEM JIOTHUECKOTO aHaiu3a, "'cBepxy-BHU3". Ilpu
3TOM HMMEHAa BBOJMMBIX IMOHATHH (PKEJIaTeNbHO) JOJKHBI OTpaXkaTh T€ MpPU3HAKU, KOTOPBIE
3aJI0)KEHbl B OCHOBY JIeIeHHsd. B pe3ynbrare noiaydaroTcsi MMEHa TMOHATUH J0CTaTOYHO
IrPOMO3/KHE, HEECTECTBEHHbIE, C HUMHU TPYIHO OINEpPUpPOBaTh Kak pa3paboTUyMKaM, TaK U
BO3MOYHBIM MOJIb30BATESIM.

Hpyras mpobGiieMa Takoro MOJAXOJa: NPUIHICHIBAs S3bIKOBBIE BBIPAXKEHHS JIOTHYECKH
000OCHOBAHHOHM CHCTeME€ TMOHATHI, MBI I[OJIydaeM, 4YTO OJHO M TO € CJIOBO MOXKET
COOTBETCTBOBAaTh CJMIIKOM OOJBIIOMY KOJMYECTBY TakKuX '"MpaBWIbHBIX" TOHATUH B
3aBUCHUMOCTH OT KOHTEKCTa, a 3HAUYMUT, BO3HUKAET W3JIMIIHSAS MHOTO3HAYHOCTh JIEKCHYECKOU
€IMHUIIBL.

Kpowme toro, Torja xak HeOO0IbIINE OHTOJIOTUN MOTYT OBITH TOCTPOEHBI METOJOM CBEPXY-
BHM3, pa3pabOTKa MOJPOOHBIX OHTOJIOTUH JJIsl pealIbHbIX MPUIIOKEHHH - 3a7jauya HeTpUBHAIIbHAS.
Bbonee Toro, BO MHOrMX NpeIMETHBIX OOJACTSIX 3HAHHE, HYXKHOE s pacHpOCTPAHEHUS H
MHTETrpalum, COJIEPKUTCS B OCHOBHOM B TeKcTaX. V3-3a BHYTpEHHUX CBOICTB Y€IOBEYECKOTO
sI3pIKa HETIPOCTOM 3ajjauei SIBNISIETCS CBA3AaTh 3HAHUSA, COJIEPKALUEC B TEKCTaX, C OHTOJIOTUAMH,
Jake eclii Obl ObLTa MOCTPOCHA MOAPOOHAsT OHTOJIOTHSI TIPEIMETHOM 00IacTH.

HekoTopsle HCCenoBaTel, TAKHe KaK W3BECTHbIH OpuTaHcKuii auHrBHcT Moprk Buike,
CUMTAIOT, YTO "HECMOTpPSI HA TO, YTO BCE ABTOPHI CTATE€ MO OHTOJIOTUSM MOTYEPKUBAIOT, UTO
MOHATHS SIBJIAIOTCS KUPIMUYUKAMU JII00OM OHTOJIOTMH, MBI MAaHUIIYJUPYEM MOHSTUSIMU
MOCPEJCTBOM CJIOB. BO BCeX OHTOJIOTHSX, KOTOPblE€ M3BECTHBI, CJIOBA HCIOIb3YIOTCS ISl TOTO,
4TOOBI TPEACTaBNIATh NOHATUS. ClieJ0BaTeIbHO, TO MHOYKECTBO SIBJICHUN B MHUpPE, KOTOPHIE HE
BepOaTN30BaHbl, HE MOTYT OBbITH CMOJEIMPOBAHBI. MBI MOXEM ONHCATh 3TO SIBJICHUE Kak
OnTonornyeckyto runote3y Cenupa-Yopda, To ecTh TO, UTO HE ONUCHIBACTCS CIIOBAMU, HE MOXKET
OBITh OTPAKEHO B OHTOJIOTHH:".

Bropoe nanpasnenue, KoTopoe 00bIYHO 00CYKIAETCs, - 3TO YCTAaHOBJICHHE COOTBETCTBUM
MEXAYy UEPAPXUUECKUMU JIEKCHYecKUMH pecypcamu Tura WordNet u HEKOTOPOH OHTOJIOTHEH.
WordNet-pecypcbl ~ ONMUCHIBAIOT — JICKCHYECKHE OTHOIICHHS MEKIY 3HAYCHHUSMHU  CJIOB,
MIpE/ICTaBJICHHbIC B BUJE OTICIbHBIX €IUHUIl B UEPAPXUUECKON CeTU - cuHcemos. OTHOILIECHUS
MEXAY JIEKCHUYEeCKMMH €IWHUIAMU B 3HAYUTEIBHOM Mepe OTpa)karoT OTHOIIEHHS OOBEKTOB
BHEIITHET0 MHpPa, IO3TOMY TaKHe PECYPChl YaCTO PACCMATPUBAIOTCS KaK OCOOBIN BUJI OHTOJIOTUI
- JlekcuyecKue VI JTUHSBUCMUYECKUe OHMONOCUU.

I'maBHOM XapaKTEpUCTUKON JIMHIBUCTUYECKMX OHTOJIOTMM SBISETCA TO, YTO OHHU
npuBs3aHbl K 3HaueHusM ('are bound to the semantics") sI3BIKOBBIX BBIpaKEHHIA (CJI0B, HMEHHBIX
rpynn ¥ T..). JIMHrBUCTMYECKHE OHTOJIOTMM OXBATHIBAIOT OOJBIIMHCTBO CJIOB S3bIKa H
OJIHOBPEMEHHO HMMEIOT OHTOJIOTMYECKYIO0 CTPYKTYpPY, MPOSBISIOLIYIOCS B OTHOLIEHUSAX MEXIY
NOHATUAMH. [103TOMY JTMHIBUCTUYECKHE OHTOJIOTUU MOTYT paccCMaTpUBATBhCS KaK OCOOBIM BHJ
JIEKCUYECKOM 0a3bl JAHHBIX U OCOOBIM THUI OHTOJIOTHH.
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JIMHTBUCTUYECKHE OHTOJIOTUU OTIMYAIOTCS OT (HOPMAIbHBIX OHTOJIOTHMH MO CTEHEHU
¢dopmanuzanuu. [losToMy mpenmonaraercs, dYTo pa3pabOTYMKH TaKOrO poOJa PEcypcoB
pa3padaThIBalOT HEPAPXUIO JICKCHUECKUX 3HAYCHUI €CTECTBEHHOTO S3bIKa, a sl 60Jiee CTPOroro
ONMHCAaHHUS 3HAHUH O MHpE HEOOXOIMMO CONOCTAaBUTh TAaKUE PECypCchbl C KAKHUMH-JHOO
(opMaIbHBIMU OHTOJIOTHSIMU.

Tak, congepkaHueM OJHOTO W3 TPOEKTOB SIBJSIETCS YCTAHOBICHHE OTHOIICHUH MEXIY
WordNet u EuroWordNet, ¢ oaroii cropossl, u popmansHoit onrosorueit SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. IIpoekT cocTOUT B TOM, 4TOOBI YCTAHOBUTH COOTBETCTBHE
Mexy cuacetamu WordNet U OHATHUSIME OHTOJIOTHH, TIPU KOTOPOM Kakpidi cuHcer WordNet
100 HAMPSIMYIO COIOCTABISIETCS C TIOHSATHEM OHTOJIOTHH, JTUOO SIBIISETCS TUIOHUMOM IS
HEKOTOPOTO MOHSTHUS MIIU K3EMIUIIPOM (DIIEMEHTOM) MOHSATHUS OHTOJIOTHUH.

YuactHuku japyroro mnpoekrta - OntoWordNet - cuurtaror, 4T0 HEJOCTATOYHO MPOBECTH
dbopmanbHylo ckieiiky pecypca tuna WordNet u ¢opManbHONW OHTOJIOTHH: HEOOXOAMMa
3HAYUTENbHAS PECTPYKTYpH3AIUsl HMCXOIHOTO JIEKCHUECKOTO pecypca. AHajlormvHas padoTa
npoBoauTcs u B mpoekrte Cyc.

Tperuit myte - mnomelTaThCs pa3pabOTaTh E€AUHBIA pecypc, B KOTOPOM ObLIM Obl
cOalaHCUpOBaHBl 00€ YacTHU: CHUCTEMa TOHSATHUH M CHUCTeMa JICKCUYECKUX 3HAYEHUH, - UTO
3aKJIIOYAETCSl B Pa3yMHOM pa3JIeIeHUH 3TUX €JUHUIl B CO3[aBa€MOM pecypce M aKKypaTHOM
ONMMCAaHWHM WX B3auMOCBs3eid. [lombiTka Takoro TOAXOAa peaau3yeTcss B OHTOJIOTHSIX
MikroKosmos u OntoSem.

IocTaHoBKa 3a1auu K NpaKTH4YecKoi padore 4

1. I3yuuTh npeuiaraeMblii TEOPETUUECKUN MaTepHai.

2. [TocTpouTh BpEMEHHYIO U CETEBYIO THArpaMMBI [Tl BRIOPAHHOTO MTPOEKTA.

3. [TocTpouTth qUarpaMMmy pactpeeICHHs YIaCTHUKOB TPYITITHI IT0 3TaIaMm.

2. TlocTpouTh CEMAaHTHUYECKYIO MOJEIb TPEJACTABICHUS JAaHHBIX, TNPEJICTABUTh |
000CHOBATH PE3YJIbTATH MOJCIUPOBAHUS.

3. ITocTpouTh OTUET, BKITFOYAIOIINI MOJICNIb JAHHBIX W e¢ omnucaHue. [IpencraButh oTuer
10 TIPAKTUYECKON pabOTe /ISl 3aIIUTHI.

BapuaHTbl HHAMBUAYAJIbHBIX 3aJaHUI

B cooTBercTBUM C yKa3aHHOW NpeaMETHON 0O0JacThbi0 M KIACCOM pa3padaTbiBaeMoii
MH(OPMALIMOHHONW CHUCTEMbl MOCTPOUTH CEMAHTUYECKYIO MOJIeNb MPECTABJICHUS IaHHBIX,
MIPEJICTaBUTh U 000CHOBATH PE3YJIbTAaThl MOJCIUPOBAHUS.

Ta6muna 4.4 — UanuBuayalibHBIC 3a/1aHUS

Ne [IpeameTHas ob6nacThb Knacc UC

1 Cknan MRP

2 [Tpou3BoICTBEHHOE NIPEPUITHE ERP

3 Toprosoe npeanpusTHe CRM

4 Toprosoe npeanpusTHE SCM

5 Toprosoe npeanpusTHE B2C

6 [Topran B2B

7 CTtpouTenpHOE MPEIIPHUsITHE UC yuera

8 Bricuiee yuebGHoe 3aBesieHue NC ynpaBnenus
9 WnbpactpykTypa npeanpusTis CIIITP

10 | AnnmapaTtHas HHPPACTPYKTypa NPEaIPUSTHS DKcrnepTHas cucTemMa

Conepxanue oTyera

I1o BEIMOTHEHHOM pa60Te cocraBisgeTcs oTdeT. OTUeT BIIOIHSACTCS B 9JICKTPOHHOM BHU/JIC.
IIo BBIIIOJIHCHHOMY OTHUCTY NPOBOAUTCA 3allIUTa HpaKTquCKOﬁ pa60TBI.
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OTuer MO MpaKTUYECKOH paboTe JMOJKEH COCTOSATh W3 CIEAYIOIIUX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4acTb: KpaTKOE€ OIMCAaHUE IeJIed NIpoeKkTa. BBoaHAs 4acTh OTYeTa JOJDKHA
BKJIKOYATh ITYHKTBI: YCIIOBHE 33J1a4H; IOPSIOK BBIIOJIHEHUS; IPOrPAMMHO-AIIIAPAaTHBIE CPEACTBA,
HCII0JIb3YEMbIE ITPU BBIIIOJIHEHUU PaOOTHI.

- OCHOBHAsI YaCTh: ONIMCaHUE CEMAHTUYECKON MOJENIHN NIPEACTABICHUS JAHHBIX

- 3aKJII04YEHUE (BBIBO/IBI);

- CIIMCOK MCIOJIb30BAHHOU JIMTEPATYPBHI.

3ammTa oTYeTa M0 MPAKTUYECKOM paboTe 3aKII0YaeTCsl B IPEIbSBICHUN IIPENOAABATEIIO
MOJTyYeHHBIX Pe3yJIbTaToOB B BHJIE (paiina U IeMOHCTPAIUHU TTOTydE€HHBIX HaBBIKOB IIPH OTBETAX HA
BOIIPOCHI ITPETIOAABATEIS.

KOHTpOJIbeIe BOIIPOCHI

1. YmpaBneHue kauecTBOM IPOrPAMMHOTO POYKTA.

2. Ilponecc mmanupoBanus coznanus [10O.

3. KoHTpOJIbHBIE OTMETKH 3TAIoB PadoT.

4. JlnarpaMMBbI TIPOIIECCOB U BPEMEHHBIE TarpaMMB.

5. BpeMeHHBIE U ceTeBBIE THarpaMMEI.

6. Pactipeienenne UCoTHUTENEH IO ATaraM

7. Turpl pECKOB, KOTOPBIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA MTPOCKT
8. Cxema mporiecca yrpaBieHUs] pUCKaMU

9. Pe3ynbTaThl aHAIN3a PUCKOB

IIpakTnueckas padora 5. UnppacTpyKTypa NpoeKTHPOBAHNS HHHOBALIMOHHbBIX
WHKEHEePHbIX peleHu i

Heab padorel: M3yueHnue crparernu MpOEKTUPOBAHUS MHHOBAIMOHHBIX HH)KEHEPHBIX
pemienuii. [lonydeHne HaBBIKOB MO MPUMEHEHUIO HHPPACTPYKTYPHI pazpabOTKU MPOEKTa.

[IpakTnueckas paboTa HampaBieHa Ha 03HAKOMJIEHHE C OCHOBHBIMU HH(PPACTPYKTYPHBIMH
pElICHUSMH, TIOJIy4eHHE HAaBBIKOB 10 MPUMEHEHHUIO HWHQPACTPYKTYPHBIX pEHIeHUH mpu
MTOCTPOCHUU MOJIEH MPOECKTA..

TpeGoBaHus K pe3ynbTaTaM BHIIOTHEHHS TPAKTUUECKON pabOTHhI:

[TocTpouTs MOJENH TPOEKTA, BKIIOYAIOIIYIO:

- UH(PpACTPYKTYypHOE pEIICHNE HHKEHEPHOTO MPOEKTa;

- OIpeJeNIeHHe COCTaBa HHPPACTPYKTYPhI IPOCKTUPOBAHUS HHKEHEPHOTO PELICHUS;

- pa3paboTKy cTpaTeru BHeAPEeHMsI HHPPACTPYKTYPHBIX PEIICHUH.

OcHoOBBI TEOpUM

PenakTopsbl oHTOIOTHIT

IIpu co3anuu OHTOJIOTUH (KaK U MPH MPOEKTUPOBAHUY IPOTPAMMHOI0 00eCIIeYeHUs M
HalMCaHUU  DJIEKTPOHHOTO JOKYMEHTa) IeJecoOo0pa3sHO  IOJIb30BaThCAd  MOAXOISIIUMU
MHCTpYMEHTaMHU. ByneM Ha3bplBaTh MHCTPYMEHTAJbHbBIE NpocpamMMmHble Cpeocmed, CO3J1aHHbIe
CHELUANbHO Ui TNPOEKTUPOBAHMS, PEJAKTUPOBAHMS M aHAIMW3a OHTOJOTUH, pelaKkTopamu
OHTOJIOTHM.

OcHoBHas @yukyus JOOOTO peJakTopa OHTOJIOTHH COCTOMT B MOJIEP)KKE Ipolecca
Qopmanuzayuu 3Hanuli ¥ TPEICTABICHUN OHTOJIOTUU KakK chneyuguxayuu (TOYHOTO U TOJHOTO
OTIMCaHMS).

B GonpIIMHCTBE CBOEM COBPEMEHHBIE PEJAKTOPBI OHTOJIOTHH MPeI0CTaBIISIOT cpeicTBa "
koouposanus "' (B cMblcie "onucanud") GopManbHOI MosienM B TOM WK MHOM Buje. Hekotopsie
Jal0T  JTOTIOJIHUTENIbHBIE BO3MOXKHOCTH TI0 aHAU3y OHTOJOIMH, MCIOJIB3YIOT MEXaHU3M
JIOTMYECKOTO BBIBOJIA.
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B s10i1 yactu OyayT onucansl HanboJIee OOIIME XapaKTePUCTUKH PEIAaKTOPOB U MPOBEJICH
WX CpaBHUTENbHBIN anaius. IloqpoOHO paccMaTpuBaercs penakrop Protege.

[onnep>xuBaeMbie peaakTopoM GopMaIu3Mbl U HOpMaTHI PEICTABICHUS

[lon ghopmanuzmom noHumaercss TeOpeTUUYECKUU Oas3mc, JEeKaUi B OCHOBE CIOCO0a
MPEJCTAaBICHUS OHTOJIOTUYECKUX 3HAHUU. [Ipumepamu (hopMalM3MOB MOTYT CIIY>KUTh JIOTHKA
npeaukaroB (First Order Logic - FOL), deckpunmusnas nocuka, gppetimosorie mooeau (Frames),
KOHIIeTITyalbHbIE Tpadgsl U T.. PopMau3M, UCIOIB3YEMbIH PEIaKTOPOM, MOXKET HE TOJBKO
CYIIECTBEHHO BJMATh HA BHYTPEHHHE CTPYKTYphl [aHHBIX, HO M ONpPEAETsITh Qopmar
MIPECTABICHHS WM JaXKe TO0JIb30BaTEeNIbCKUI HHTEp(DEIiC.

@opmam TIpeNCTaBICHUS] OHTOJOTMM 3a/aeT BHUJ XpaHEHHS M CIOCO0 Tepemayn
oHrtosorndeckux onucanuid. Ilog ¢dopmatamMmu moOIpa3syMeBalOTCs S3BIKH TPEICTABICHUS
ouroJoruii: RDF, OWL, KIF, SCL.

Takum oOpazoMm, HekoTopas hopMasibHast MOJIEeNb TipeAcTaBsieTcs: B popmanuzme FOL u
MOJXKET OBITh BbIpaxkeHa cpeacTBaMu sa3bika KIF.

PenakTopbl OHTOJIOrUI OOBIYHO MOJIEPKUBAIOT PA0OTY C HECKOJIBKUMU (opMalIn3MaMH
u popMaTamMH MpeJCTaBICHHs], HO YacTO TOJILKO OAMH (opMaiu3M siBisieTcs "poaHbIM" (native)
JUIS JAaHHOTO pelaKkTopa.

OYHKIMOHAIBHOCTh PEAAKTOPA OHTOJIOTUI

Baxxno#t xapakTepucTHUKON sBisieTcss (PYHKIMOHAIBHOCTh PEAAKTOpa, T.€. MHOYKECTBO
CIIEHapUEB €ro UCIOJIb30BaHUS.

bazoBslii Habop QyHKIMIT 0OecrieunBaeT:

paboTy ¢ OTHUM WK O0JIee MPOSKTaMHU:

COXpaHEHHUE MPOEKTa B Hy)KHOM dopManu3mMe U Gopmare (IKCIOpT);

OTKPBITHE MPOEKTA;

UMIIOPT U3 BHEITHETO opmara;

pEeIaKTUPOBAHUE METAJaHHBIX NpoeKTa (B IIMPOKOM CMBICIE: OT HACTPOUKH (PopM
pEeAaKTUPOBAHUS U MPEACTABICHUS JaHHBIX 0 MOJIEPKKU BEPCUN MTPOEKTA);

penaktupoBanue oHToJIoTHH. Habop BO3MOXKHBIX IEHCTBUIT OOBIYHO BKIIFOYACT CO3JaHHE,
peIaKTUpOBaHUE, yaJIeHUE MOHATHI, OTHOIIEHUH, aKCUOM U MPOYUX CTPYKTYPHBIX AJIEMEHTOB
OHTOJIOTHH, PEIaKTHPOBAHHE TAKCOHOMUMU.

K nomnonHuTenbHBIM BO3MOXKHOCTSIM PENAKTOPOB OTHOCST MOJJCPKKY S3bIKa 3alpOCOB
(n7s MOMCKa HEeTPUBUAIBHBIX YTBEPIKACHUN), aHAIHU3 1IEIOCTHOCTH, UCIOJIb30BaHUE MEXaHU3Ma
JIOTUYECKOTO BBIBOJA, MOJJIEP’KKY MHOTOIOJB30BaTEIbCKOTO PEXUMa, MOJJIEPKKY YIAICHHOTO
nocrymna yepe3 MHTepHeT.

CrnosxHble UHCTPYMEHTAaJIbHbIE CPEACTBA

OTu cpeAcTBa HYXKHBI JUIsl TOTO, 4YTOOBI HE TOJBKO BBOJIUTH U PEIAKTUPOBATH
OHTOJIOTHYECKYI0 MH(OPMALIMIO, HO U aHAIM3UPOBATH €€, BHINOJHSS TUIUYHBIE ONEpaluy HaJl
OHTOJIOTHSIMH, HAIIPUMED:

evipasnueanue (alignment) OHTOJIOTUH - YCTAaHOBKa Pa3IMYHOTO BHUJA COOTBETCTBHIA
MEXAY ABYMS OHTOJIOTUSMHU JUIsI TOTO, YTOOBI OHM MOIJIM MCIIOJIB30BaTh MH(YOPMALHMIO APYT
Apyra,

omoopaycenue (mapping) 0JJHON OHTOJIOTHH HA JAPYTYIO - HAXOKICHUE CEMAaHTHUECKUX
CBsI3eM MEX Ay MOJOOHBIMH JIEMEHTaMU PAa3HBIX OHTOJIOTUI;

ooveounenue (Merging) OHTOJIOTHMIA - OMEpalys, KOTOpas IO JBYM OHTOJIOTHSIM
reHEepUpYeT TPEThI0, 00BEIMHSIONIYI0 HH(DOPMAIUIO U3 TIEPBBIX JBYX.

OcHOBHBIE PEAAKTOPBI OHTOJIOT U

Ontolingua

Kpome coOcTBEHHO pejakTopa OHTOJIOTHH, 3Ta CHCTEMA COJICPIKHUT:

cereBoit komnoHeHt Webster, npeiHa3HaueHHBIH A1 ONIPE/IC/ICHUS] KOHIICTITOB;

cepBep, obecneunBaroNIuii 1ocTym k ontosiorusim Ontolingua o mporokoay OKBC (Open
Knowledge Base Connectivity);

Chimaera - uHCcTpyMeHTapuii Ui aHaNM3a U 00bEAMHEHHST OHTOJIOTHH.
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Protege

310 cBOOOAHO pacmpocTpaHseMas Java-mporpamMma, npeaHa3HayeHHas sl TIOCTPOCHHUS
(co3manus, peJaKTUPOBAHUS U IIPOCMOTPA) OHTOJIOTHI TOW MM MHOM MPpUKIaaHOHN oOmactu. OHa
BKJIIOUAET PENAKTOP OHTOJIOTUH, MO3BOJISIIOIIMN IPOEKTHPOBATh OHTOJIOTMH, pPa3BOpayuBasi
UEPApXUUECKYIO0 CTPYKTYpY aOCTpakTHBIX M KOHKPETHBIX KjaccoB U cioToB. Ha ocHoBe
copmupoBaHHOM OHTONOTHU Protege mo3BossieT reHeprpoBaTh GOPMBI TIOTYUSHHS 3HAHUH IS
BBEJICHUS PK3EMILISIPOB KJIACCOB U MOAKIIACCOB.

JlaHHBIII WHCTPYMEHT MOJJCpXKHBAaeT wucnoiab3oBanue s3pika OWL u  mo3BossieT
reHepupoBatb HTML-nokymenTsl, oToOpakaromue cTpykrypy oOHToJioruid. Ilockoyibky OH
HCIIOJNB3YeT PperMoBYyI0 Moldens npedcmasnenus 3uanut OKBC, 3T0 mo3BoJsieT afanTtupoBaTh
€ro W Ui PeAaKTHPOBAHUS MOJEJICH MpeAMETHBIX obnacteid, npeacraBieHHbIXx He B OWL, a B
apyrux popmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u 1.11.). [Tongpo6Hee 06 3Tom
penakrope OyJeT paccka3aHo Jajiee B 3TOM JIEKIHH.

DOE

DOE (Differential Ontology Editor) - mnpoctoii penakTop, KOTOPBI MO3BOJISIET
M0JIb30BATENI0 CO3/laBaTh OHTOoJoruu. Ilponecc cnenugukanuy OHTOJIOTUH COCTOUT M3 TPeX
3TAaroB.

Ha nepBoM sTane moJsib30BaTeiab CTPOUT TAaKCOHOMHUIO MOHSATHM M OTHOIICHUM, SBHBIM
o0pa3oM odepurBas MO3UIMIO KaKJOTO 3JeMEHTa (MOHATHE) B UepapXUH. 3aTeM MOJb30BaTENb
YKa3bIBaeT, B UeM CHenu(uKa MOHATHS OTHOCHTEIHHO ero "pomutens", U B 4eM ATO TOHITHE
oI00HO UM OTJIMYHO OT ero "OparbeB". [loyb30BaTenb MOXKET TaKkKe MPUOABUTH CHHOHUMBI U
SHIMKJIONIETUYECKOE ONpeIeTICHIE Ha HECKOJIBKUX S3bIKAX JUISl BCEX MOHSITHM.

Ha BTOpoM »5Tame 1Be TaKCOHOMHMH pPacCMaTpUBAIOTCS C pa3sHbIX TOYEK 3PEHMUS.
[Tonb3oBaTens MOXKET pacCHIMPUTh UX HOBBIMU OOBEKTaMH WJIH J00ABUTH OTpaHUYEHHUS Ha
00JacTl OTHOLICHUH.

Ha tpetbem sTane oHTOJIOTHS MOXKET ObITh MEpeBECHA Ha SA3bIK NMPEACTABICHUS 3HAHUM.

OntoEdit

OntoEdit - wHCTpyMeHTabHOE CpPEACTBO, OOECIEeUHBAIOIIEe MPOCMOTP, IPOBEPKY M
Mo upukaruio onTosiorn. OHO ToAaep)KUBaeT s3bIku npeactasieHus ontosorun OIL u RDFS,
a TaKke BHYTPECHHHM s13bIK nipencTaBienus 3Hannii OXML, ocnoBannsiii Ha XML. Kak u Protege,
3TO aBTOHOMHOE Java-TipUiI0KeHUE, HO €ro KOkl 3aKpbIThl. CBOOOIHO pacrpocTpaHseMas BEpCHs
OntoEdit Free orpannuena 50 konuentamu, 50 oTHOMEHUAMHU U S0 SK3EMIUISIPAMH.

OilEd

OIlEd - aBTOHOMHBIN TrpaguyYecKuil PeIaKTOp OHTOJIOTHH, pa3pabOTaHHBI B pamKax
npoekta On-To-Knowledge. OH c¢BOOOJHO pacrpocTpaHseTcsl Mo OOMEAOCTYITHON JTUICH3UH
GPL. UHCcTpyMEHT MCIIONB3YeT i npeacraBicHust ontooruii s3eik OIL. B OIlEd oTcyrerByer
MOJJIEPKKA SK3EMILIIPOB KJIaCCOB.

WebOnto

WebOnto npeacrasnsier coboit Java-anmuietr u pazpaboTaH A MPOCMOTPA, CO3AaHUS U
pEeAaKTUPOBAHUSL OHTOJIOTUNA. {7 MoJenupoBaHHsI OHTOJOTHMH OH ucHoib3yeT 3k OCML
(Operational Conceptual Modeling Language). ITonb30Batesib MOXKET CO31aBaTh pa3idYHbIC
CTPYKTYpPBI, B TOM UYHCJIE KJIacChl CO MHO>KECTBEHHBIM HaclieJJoBaHUEeM. IHCTpyMEHT UMeeT Pl
MOJIE3HBIX O0COOEHHOCTEH: MPOCMOTP OTHOIIECHUM, KJIACCOB M IPaBUJ, BO3MOKHA COBMECTHAs
paboTa Ha/l OHTOJIOTHEH HECKOJIBKHUX MOJIb30BaTECH.

ODE, WebODE

ODE (Ontological Design Environment) B3auMojaeiicTByeT ¢ MOJb30BaTeISIMH Ha
KOHIIETITyaTbHOM ypOBHE, OoOecreyrBaeT WX HaOOpOM TaONUI[ AJS 3alOJIHeHUs (KOHIIETITOB,
aTpuOyTOB, OTHOIIICHUIT) U aBTOMAaTHUECKU reHepupyeT koJ Ha s3bikax LOOM, Ontolingua u F-
Logic. JlaHHBIH HMHCTPYMEHT MOJY4WJ CBOE€ pa3BUTHE B peaakrope oHTojioruid WebODE,
KOTOpPBIA UHTETpUpyeT Bee cepBUchl ODE B eIMHYyI0 apXUTEKTYpY, COXpaHssl CBOU OHTOJIOTUU B
pensuronHou b/I.
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IlocTaHoBKa 337244 K HpaKTI/I'leCKOﬁ paGOTe 5

1. 3yuuth npeiaraeMblii TEOPETUUECKUN MaTepUall.

2. [TocTpouth MOieTTh HHPPACTPYKTYPHI IPOCKTA.

3. PazpabGoratp  uH(]pacTpyKTypHOE  pemieHHe JUIi  OpraHu3aludu  Ipolecca
IIPOEKTUPOBAHMSL.

4. Onmcarp CTpaTEruio BHEAPEHNUS HHPPACTPYKTYPHBIX PELICHUI.

5. Iloctpouth OTYET, BKIIOYAIOLIUN OMNMCAHHUE HWHPPACTPYKTYPHBIX pEUICHUH U
o0ocHOBaHME 3TUX pemeHuid. [IpeacTaBuTh OTUET 10 MPAKTHYECKOW pabOTe [T 3alUTHI.

BapI/IaHTbI HHIAUBUAYAJbHBIX 3aJaHui

B cootBeTcTBUMM € yKa3zaHHOW NpeIMETHON O0O0JIACThI0O M KJIAaCCOM pa3padaThiBaeMOit
WH)OPMAIMOHHOW CHUCTEMBI ONPEICIIUTh HWHOPACTPYKTYPY JUIS OpTaHM3AIMH Ipoliecca
MPOEKTUPOBAHUSI CUCTEMBI, a TakXKe pa3paboTaTh MHGPACTPYKTYPHOE PEIICHUE JIJISI CUCTEMBI.

O60cHOBaTh BBIOOP TEXHOJIOTUN MTPOEKTUPOBAHHUSL.

Tabmuna 5.6 — anuBuayanpHbIE 3a1aHAS

Ne | Ilpenmernas obnactb Knacc UC

1 Cknang MRP

2 [Ipon3BOACTBEHHOE NPEINPUATHE ERP

3 ToproBoe npeanpusTiue CRM

4 Toprosoe npemmnpusitTue SCM

5 Toprosoe npeanpusiTue B2C

6 [Mopran B2B

7 CrpoutenbHOE NpeaIpusITHE UC yuera

8 Bricmiee yueOHOE 3aBeicHIE NC ympaBnenus
9 HNudpactpykTypa mpeanpustis CIIITP

10 | AnmapartHast ”HGPACTPYKTypa MPEAPUATHSI DKcrnepTHas cCUcTeMa

Conep:xanue oT4yera

[To BeIMOTHEHHO# paboTe cocTaBsieTcst 0TUeT. OTYET BHIMOTHICTCS B QJIEKTPOHHOM BHJIC.
[To BBITIOJIHEHHOMY OTYETY IPOBOIUTCS 3alIUTa TPAKTHUECKON PadOTHI.

OTueT MO MPAKTUYECKON paboTe JOJKEH COCTOSATh W3 CICAYIOIIUX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJHAsl 4YacTh: KpaTKOE OMHUCAHWE IieNiell mpoekra. BBogHas 4acTh oTdera JOJDKHA
BKJTIOYATH ITYHKTBI: YCIIOBUE 33]1a4U; MOPSIOK BBITOJIHEHHUS; IIPOTPAMMHO-aNIapaTHbIC CPE/ICTBA,
UCTIOJIb3yEMbIE TIPU BBITIOJHEHUU PaOOTHI.

- OCHOBHas 4acTh (OMHCaHKe paboOThI).

- 3aKJII0UCHHUE (BBIBOJIBI);

- CITUCOK UCIIOJIb30BaHHOU JIUTEPATYPHI.

3aiuTa oTYeTa MO MPAKTUYECKOH paboTe 3aKI0YaeTCs B IPEIbsIBICHUN MIPENOIaBATEIIO
MOJIyYCHHBIX PE3YJIbTATOB B BHJIE (paiiia U IEMOHCTPAIIMHU TTOTy4CHHBIX HABBIKOB IIPH OTBETAX HA
BOTIPOCHI MPETIO1aBaTEIs.

KonTposabHbIe BonpochI

1. VmpasneHue pruckamu Mpu MPOSKTHPOBAHUU TIPOTPAMMHOTO MPOIYKTA.
2. Ilporecc ynpaBieHUs: PUCKAMH.

3. KoHTpOJIbHBIE OTMETKH 3TANoB padoT.

4. lnarpaMMbl IPOLIECCOB U BPEMEHHbIE THarpaMMBl.

5. BpeMeHHbI€e U ceTeBbIe TMarpaMMBl.

6. Pactipenienenue ucnoyHUTENEH MO 3Tanam
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7. Tunbl pUCKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HA IAHHBIN IIPOEKT
8. Cxema nporecca yrnpaBiieHHs PUCKaMU
9. Pe3ynbTaThl aHAIN3a PUCKOB

IIpakTuyeckas padora 6. UHcTpyMeHTaIbHOE 00ecrieyeHne OHTOJI0THYeCKOro
MO/1eJINPOBAaHUSI MH(POPMAIIHOHHBIX CHCTEM

Heas paborbl: l3ydeHne WHCTPYMEHTAIBHOTO OOECIEYEHHUS OHTOJOTHYECKOTO
MOJCINPOBAHUSA I/IHq)OpMaIII/IOHHBIX CHUCTEM. HonyquI/Ie HAaBBIKOB II0 NPHUMCHCHUIO JAaHHBIX
METOJI0JIOTHH B IPOEKTUPOBAHNY NHHOBALIMOHHOTO IIPOJYKTA.

[IpakThdeckas paboTa HampaBieHa Ha O3HAKOMIICHHE C HWHCTPYMEHTAIbHBIM
oOecrie4eHHeM OHTOJIOTMYECKOTO MOJISITUPOBAHMST HH(POPMAIIMOHHBIX CHCTEM, IOJyYCHHE
HAaBBbIKOB 10 IPUMCHCHUIO HHCTPYMCHTOB OHTOJIOTUYCCKOI0 MOACINPOBaHU.

TpebGoBaHus K pe3ybTaTaM BBIIOJHEHUS MPAKTUYECKOU padOTHI:

[TocTpouTh OHTOIOTUYECKYIO MOJIENb CUCTEMbI, 000CHOBATh BBIOOP HMHCTPYMEHTAIBHOTO
o0ecrevYeHns OHTOJIOTUIECKOTO MOJISTMPOBAHUS HHHOBAITMOHHOTO TIPOIYKTA.

ITocTanoBKka 3a1a4M K NpaKTH4YecKoii padore 6

1. I3yuuTh npeiaraeMblii TEOPETUUECKUN MaTepHall.
2. Pa3paboTaTh OHTOJIOTUYECKYIO MOJIETH CHCTEMBI.
3. O6ocHOBaTH  BBIOOP MHCTPYMEHTAJILHOTO ~ 00ecredeHusi  OHTOJIOTUYECKOTO

MO/IETMPOBAHNS WHHOBAIIMOHHOTO MPOJIYKTa
4. Ommcatb WHCTPYMEHTATBHOE OOECIEUYEHWE OHTOJOTUYECKOTO MOJICITHPOBAHUS

CUCTEMBI
5. [loctpouts oTuérT. [IpeacTaBUTh OTUET MO MPAKTUYECKON paboTe /I 3alUTHI.

BapuaHTbl HHAMBUAYAJIbHBIX 3aJaHUI

B cooTBeTcTBHMM ¢ yka3zaHHOW MpeaMeTHON O0OJacThi0O M KJIacCOM pa3pabdaThIBaeMOit
CHUCTEMBI  pa3paboTaTh  OHTOJOTHYECKYI0  MOJENb  CHCTEMBI, 00OCHOBaTh  BBIOOpP
MHCTPYMEHTAJILHOTO  00€CleYeHHs] OHTOJOIMYECKOTO MOJETUPOBAHUS HHHOBALMOHHOTO

MIPOIYKTA.

Tabnuma 6.6 — UanuBuayaibHbIC 3a1aHUS

Ne [IpeameTHas ob6nacThb Knacc UC

1 Cknan MRP

2 [Tpou3BoOICTBEHHOE NIPEIPUITHE ERP

3 Toprosoe npeanpusiTHe CRM

4 Toprosoe npeanpusiTHe SCM

5 Toprosoe npeanpusTHe B2C

6 [Topran B2B

7 CrpoutenbHOE NpEeAnpUsiTHE UC yuera

8 Briciiee yuebHOe 3aBeqieHne UC ynpaBienus
9 WNudpactpykrypa npeanpusitus CIIIIP

10 | AnnapaTtHas HHPPACTPYKTYpa IPEaIPUSTHS DKcrepTHas cucTemMa

Conep:xanue oT4yera

I1o BEIMOTHEHHOM pa60Te cocraBiseTcs oTueT. OTUeT BIIOIHSACTCS B 9JICKTPOHHOM BHU/JIC.
IIo BBIIIOJIHCHHOMY OTUCTY IPOBOJAUTCA 3alllUTA HpaKTquCKOﬁ pa60TBI.

Otuer 1O HpaKTquCKOﬁ pa60Te JAOJKCH COCTOATH U3 CICAYIOIHNX CTPYKTYPHBIX
OJICMCHTOB!:

- THTy.]'ILHLIfI JIUCT,
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- BBOJIHAs 4YacTh: KpaTKOE OIMCAHME IieNiel Mmpoekra. BBoJHAs 4acTh oTyera JOJDKHA
BKJIFOYATb ITYHKTBI: YCJIIOBUC 3a/1a4H, IIOPAJOK BBIIIOJIHCHU A, IIPOrPpaMMHO-AIIapaTHBIC CPCACTBA,
HCIIOJIb3YEMBIC ITPU BLIIIOJIHCHUN pa6OTBI.

- OCHOBHAs 4acTh (OmMHMCaHWE PabOTHI): ONMHMCAHUE OHTOJIOTUYECKOW MOJEIH CHUCTEMBI,
000CHOBaHME BBHIOOpAa WHCTPYMEHTAIBLHOTO OOECHEYCHUS OHTOJIOTHYECKOTO MOJCITHPOBAHUS
WHHOBAITMOHHOTO NPOIYKTA.

- 3aKJII04YEHHUE (BBIBO/IbI);

- CIIMCOK MCIIOJIb30BAHHOW JIUTEPATypPhI.

3ammra OT4eTa Mo MPAKTUYECKON paboTe 3aKIF0YacTCs B IPEAbSIBICHUN TPEIO1aBaTEIIO
MOJTy4eHHBIX PE3yJIbTAaTOB B BHJIE (paiina U JIeMOHCTPAIUH TTOTydE€HHBIX HAaBBIKOB IIPU OTBETAX HA
BOIIPOCHI MPETIOIABATEIIS.

IpakTuuyeckas padora 7. Texnonorun RDF m OWL

Heas padorsl: Uzydyenue Texnomnoruiit RDF u OWL.

[TpakThdeckas paboTta HampaBieHa Ha o3HaKomiieHWe ¢ TexHosorusimu RDF u OWL,
MOJIy4Y€HHUE HaBBIKOB 10 puMeHeHuto TexHosoruit RDF u OWL npu pazpaboTke npoekra.

TpebGoBaHus K pe3ybTaTaM BBIIOJHEHUS MPAKTUYECKOU pabOTHI:

[locTpouTh  OHTONIOTMYECKYKD  MOJENb  NPEACTABICHUS  JAHHBIX,  HCIIOJIB3YS
nHcTpyMeHTapuid Texnosoruiit RDF 1 OWL.

IMocTaHoBKa 3aa4M K NPpaKTHYecKOi padore 7

1. I3yuuTh npeuiaraeMblii TEOPETUUECKUN MaTepHail.

2. Onmcats Texaonornu RDF u OWL.

3. IlocTpouTh  OHTOJIOTHMYECKYIO  MOJENb  NpPEICTaBICHHS  JaHHBIX,  HCIIOJB3YS
nHcTpymeHTapuid Texnosoruiit RDF n OWL

4. IToctpouTh OTYET, BKIIOUYAIOIINUN MOJEIb IPEACTaBICHH AaHHBIX. [IpencTaBuTh oTueT
10 MTPAKTUYECKON paboTe Ui 3aLUTHIL.

BapuaHTbl HHAMBUAYAJIbHBIX 3aJaHUI

B cooTBeTcTBHMM ¢ yKa3zaHHOW MNpeAMETHOM O00JacThI0O M KIJIACCOM pa3padaThIBaeMOi
MH(QOPMALIMOHHONW  CHUCTEMBI IOCTPOUTH MOJETb MPEACTaBICHHUS JAaHHBIX, HCHOJb3Ys
uHCTpyMeHTapuil Texnojoruit RDF u OWL.

Tabmumna 7.6 — UanuBuayaibHbIC 3a/1aHUS

Ne [IpeameTHas ob6nacThb Knacc UC

1 Cknan MRP

2 [Tpou3BoICTBEHHOE NIPEIIPUITHE ERP

3 Toprosoe npeanpusTHe CRM

4 Toprosoe npeanpusTHe SCM

5 Toprosoe npeanpusTHe B2C

6 [Topran B2B

7 CrpoutenbHOE NpeAnpUsiTHE UC yuera

8 Briciiee yuebHOE 3aBeqieHre UC ynpaBienus
9 WNudpactpykrypa npeanpusitus CIIIIP

10 | AnmapaTtHas HHPPACTPYKTypa NPEaIPUSTHS DKcrnepTHas cucTeMa

Conepxanue oT4yera

I1o BEIMOTHEHHOM pa60Te cocraBiseTcs oTyeT. OTUeT BIIOIHSACTCS B 9JICKTPOHHOM BHU/JIC.

IIo BBIIIOJIHCHHOMY OTHUETY NPOBOJAUTCA 3alllUTa HpaKTquCKOﬁ pa60TBI.

Otuer 1O HpaKTquCKOﬁ pa60Te JAOJKCH COCTOATH U3 CICAYIOINHNX CTPYKTYPHBIX

OJICMCHTOB:
- THTyHLHLIfI JIMCT,
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- BBOJIHAsl 4YacCTh: KpaTKOE OINHUCAHHUE Iielield mpoekra. BBogHas yacTh OoTYeTa JOHKHA
BKJIFOYAaThb HYHKTBIZ yCJIOBI/Ie 3aJa4u, HOpSII[OK BBITIOJTHCHU A, HpOI‘paMMHO-aHHapaTHBIG Cpel[CTBa,
I/ICHOJIBSyCMBIC HpI/I BBIIIOJIHCHUN pa6OTBI.

- OCHOBHasI 4YacTh (OTIHICaHNE PAOOTHI).

- 3aKJII0UCHUE (BBIBOJIBI);

- CIIHCOK MCTOJb30BaHHOM JTUTEPATYPHI.

3ammTa oT4eTa M0 MPAKTUYECKON paboTe 3aKIII0YaeTCs B MPEAbSIBICHUHU MPETO1aBATEIIO
MOJTyYEHHBIX PE3YJIBTATOB B BHJIE (paiina U JEeMOHCTPALUH MTOJTyYEHHBIX HABBIKOB IIPU OTBETAX HA
BOIIPOCHI MTPETO/IaBaATEIIA.

IpakTuyeckas padora 8. [IpumMeHeHHE OHTOJIOTHYECKHUX MO/Ie/Iell HHHOBAMOHHBIX
NPOYKTOB

Henr pabGorwl: M3ydeHue crpatermii NPUMEHEHHS OHTOJOTHMYECKUX Mojemei
MHHOBAI[MOHHBIX IPOAYKTOB.

[IpakTnueckas paboTa HampaBieHa HAa U3yUEHHE CTpAaTErHii MPUMEHEHHS] OHTOJIOTMYECKUX
MoJiefiell MHHOBAIIMOHHBIX MPOJYKTOB M TOJY4YEHHE HAaBBIKOB MO TNPUMEHEHHIO H3YYEHHBIX
KelcoB IpH pa3zpaboTKe UHANBUIyaIbHOTO MPOEKTA.

TpebGoBaHus K pe3yibTaTaM BBIIOJHEHHS MPAKTUYECKOU pabOTHI:

[TocTpouTh MOAENH NPOEKTa, HUCHOJB3YS HHPOPMALMIO O TMPAKTUKE MPUMEHEHUS
OHTOJIOTUYECKUX MOJCIIEN:

IMocTanoBKa 3a1auM K MpaKTHYeckoii padore 8

1. I3yuuTh npeuiaraeMblii TEOPETHUECKUN MaTepHall.

2. OmmcaTh MOJENb MPOEKTa, HWCHOJB3YyS HHPOPMAIUMIO O TIPAaKTHKE NPUMEHEHHS
OHTOJIOTUYECKUX MOJCIIEN.

3. IlocTpouTh OTUYET, BKIIOUYAIOIIKN ONUCAHUE CTpATeTHH IMPUMEHEHUS! OHTOJOIMUECKUX
MoJieliell MHHOBAIIMOHHBIX NpPOAYKTOB. IIpeacTaBUTh OTY4ET HO NpakTU4EeCKOH paboTe s
3aLIUTBHI.

BapuaHTbl HHAMBUAYAJIbHBIX 3aJaHUI

B cooTBeTcTBHMM ¢ yka3zaHHOW MpeaMeTHON O0OJacThI0O M KJIacCOM pa3pabdaThiBaeMOit
MH(OPMALIMOHHON CHUCTEMBI MOCTPOUTH MOJENb MPOEKTa, UCIOIb3ysd HH(OPMALIHIO O MPAKTUKE
MIPUMEHEHUSI OHTOJIOTMUYECKUX MO/IENIEH.

Tabmuma 5.6 — UanuBuayaibHbIC 3a1aHUS

Ne [IpeameTHas ob6nacThb Knacc UC

1 Cknan MRP

2 [Tpou3BoICTBEHHOE NIPEIIPUITHE ERP

3 Toprosoe npeanpusTHe CRM

4 Toprosoe npeanpusTHe SCM

5 Toprosoe npeanpusTHe B2C

6 [Topran B2B

7 CrpoutenbHOE NpEeANpUsITHE UC yuera

8 Briciiee yueGHOe 3aBeqieHrE UC ynpaBienus
9 WubpactpykTypa npearnpusTs CIIITP

10 | AnmapaTtHas HHPPACTPYKTypa NPEaIPUSTHS DKcrepTHas cucTemMa

Conepxanue oTyera

I1o BEIMOTHEHHOM pa60Te cocraBiseTcs oTyeT. OTUeT BBIIOIHACTCS B 9JICKTPOHHOM BHU/IC.

IIo BBIIIOJIHCHHOMY OTHUETY NPOBOJAUTCA 3alllUTa HpaKTquCKOﬁ pa60TBI.

Otuer 1O HpaKTquCKOﬁ pa60Te JAOJKCH COCTOATH U3 CICAYIOIINX CTPYKTYPHBIX

OJICMCHTOB:

29




- TUTYJIbHBIN JIUCT;

- BBOJHAs 4YacTh: KpaTKOE OMHCAaHUE Iiesiell mpoekra. BBoaHas 4acTh oTdera JOJDKHA
BKJIIOYATH ITYHKTHI: YCIIOBUE 33Jauu; MOPSAJOK BBIIIOJHEHUS; IIPOTPAMMHO-aNIapaTHbIE CPEACTBA,
UCTOJIb3yeMbIE TIPU BBITIOTHEHUN PAOOTHI.

- OCHOBHAsI 4acTh (ONIMCAaHUE PAOOTHI):.

- 3aKJII04YEHUE (BBIBO/IBI);

- CIIUCOK UCTIOJIb30BaHHOM JINTEPATYPHI.

3ammTa oTYeTa M0 MPAKTUIECKON paboTe 3aKIII0YaeTCsl B MPEIBSIBICHUH TPETIOIaBaATEIIO
MOJTy4eHHBIX PE3YJIbTAaTOB B BHJIE (paiina U JIeMOHCTPAIUH TTOTyd€HHBIX HAaBBIKOB IIPU OTBETAX HA
BOTIPOCHI MPETIOIaBATEIIS.

5. VYEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHHE
JTUCHUILIMHBI

5.1. IlepeyeHb OCHOBHOW M JOMOJHHUTEJbHOM JIUTEPATYPbl, HEOOXOAMMOM /151
OCBOCHMS THCIUIITHHBI

5.1.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPBbI

bapeimesa A.B., bangun K.B., T'onos P.C., Ilepenepsies M.1I. UunoBarmu: YueOGHOE
noco6ue / ITog o611, pex. a.3.H., mpod. A.B. bapsiieBoii. — 2-¢ uza. — M.: 3garenbcko-Toprosas
kopriopanus «/lamkos u K », 2018.

5.1.2. llepeyeHs AONOTHUTEIBHOM JUTEPATYPbI
WNunoBanmonuslii MeHepkMenT © kype nekiuii / FO.H. Kymakos, T.C. MemiepsikoBa ;
M-Bo o6pazoBanus u Hayku Pocc.®enepanuu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

5.2. IlepeyeHb y4eOHO-METOAUYECKOT0 00ecTieYeHUsI CAaMOCTOSITEILHOI padoThI
o0yyaromuxcs 1Mo JMCHHIJINHE

1. Meroauueckue yka3aHHsl MO BBINOJHEHHIO MPAKTUYECKHX PAa0OT MO JUCLHUIUIMHE
«HXkeHepHbIe KeIChl: OT MPAKTHUUECKUX 3a/1a4 K MHHOBALIMOHHBIM PEIICHUSIM.

2. Metoauueckie peKOMEHJAIMK sl CTYJEHTOB MO OPraHu3allid CaMOCTOSTEIbHON
paboTel mo aucuurUinHe «MHXeHepHble KeWChl: OT MPAaKTHUYECKUX 3aJad K MHHOBALMOHHBIM
pELICHUSIM.

5.3. Ilepeuennb pecypcoB HHGOPMAITHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
HNuTepHeT, HEOOXOAMMBIX /1151 OCBOEHHSI THCIIUTLIHHBI

HNuTepHeT-pecypcebl:
. https://www.tks.ru/ - poccuiickuii TaMOKE€HHBIN HHGOPMAIIMOHHBII OPTAL.
. http://www.ved.gov.ru/ - mopran BHEIIHEIKOHOMHYECKOH HH(POpMAIIHH.
DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMbI:
. http://biblioclub.ru/ - Yausepcurerckas 6udamoreka ONLINE.
. http://www.iprbookshop.ru/ - DiekrponHast OHOIMOTEYHAs CHCTEMA.
. https://elibrary.ru — mayunas snekrponnas 6ubIHOTEKA
IIpodeccnonanbHbie 0a3bl JAHHBIX

6. http://www.customs.ru — oduitnanbHbli caiit denepanbHON TAMOXKEHHOH CITy:KObI PD

7. http:/leconomy.gov.ru - odurHanbHbI  caiiT MHHHCTEPCTBA AKOHOMHYECKOTO
Pa3BUTHSL.

N
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1. O01IHe MOJI0KEeHUS

CamocrosrenpHas paboTa — IIaHupyeMas yueOHast, yaeOHO-UCCIIeIOBATENbLCKas, HAYIHO-
UcclieIoBaTeNbCKas paboTa CTYJCHTOB, BBINOJIHAEMAast BO BHEAYIUTOPHOE (ayAUTOPHOE) BPEMSI 110
33JIaHUI0 U IIPU METOJUYECKOM PYKOBOJICTBE IPENOJABATENsl, HO 0€3 €ro HENoCPEACTBEHHOTO
ydactus (Ipy 4aCTUYHOM HEMOCPEICTBEHHOM Y4aCTHUH IIPENOAaBaTesis, OCTaBISAIONIEM BEIYLIYIO
poJib 32 pabOTOM CTYIEHTOB).

CamocrostensHas padora ctyaenToB (CPC) B BY3e siBisieTcst BaKHBIM BUIOM Y4€OHOM U
Hay4yHOU NeATenbHOCTH cTyAeHTa. CamocTosiTeNlbHas paboTa CTYyJI€HTOB UIPAET 3HAUYUTEIbHYIO
pOJIb B pEUTUHTOBOM TEXHOJIOTUU OOYUCHHUS.

K 0CHOBHBIM BH/1aM CaMOCTOSITENIbHOM pabOThl CTYJJEHTOB OTHOCSITCA:

— ¢opMHpOBaHUE U YCBOCHHE COAEPIKaHUSI KOHCIIEKTA JICKIIUK Ha 6a3e PeKOMEHIOBAaHHOM
JIEKTOpPOM y4eOHOM JuTepaTypbl, BKiIIoYas HH(GOPMALMOHHBIE O00pa30BaTelIbHBIE PECYPChI
(27eKTpOHHBIE YUEOHUKH, 3JIEKTPOHHbIE OMOINOTEKH U Jp.);

— HamMcaHue JOKIIA0B;

— MO/ATOTOBKA K CEMUHApaM, PaKTUYECKUM U JJaOOpaTOpHBIM paboTaM, UX OPOPMIIEHUE;

— COCTaBJIEHWE aHHOTHUPOBAHHOTO CIMCKa CTaTell M3 COOTBETCTBYIOIIMX >KYPHAJOB IO
OTpacisiM 3HaHUH (ITeAarOrHUeCKUX, IICUX0JIOTUIECKUX, METOJMUECKUX H JIp.);

— BBINIOJIHEHHE Y4E€OHO-UCCIIEIOBATENBCKUX PAa0OT, MPOEKTHASI JESITEIbHOCTD;

— HOJArOTOBKa MPAaKTUYECKUX Pa3pabOTOK M PEKOMEHAALMN MO PEIICHUI0 MpOoOIeMHOM
CHUTYaIlUH;

— BBITIOJIHEHUE JOMAIIHUX 33/IaHUil B BHJIE PEUICHUs OTACTBHBIX 3alad, MPOBEIACHUS
THUTIOBBIX PAacYeTOB, PACYCTHO-KOMMIBIOTEPHBIX W HMHIUBUAYATBHBIX pPa0OT IO OTACTHHBIM
pazzenam cojiep KaHus JUCIUIUINH U T.[1.;

— KOMIIBIOTEPHBIH TEKYIIUH CAaMOKOHTPOJb M KOHTPOJb YCIIEBaéMOCTH Ha 0aze
AIIEKTPOHHBIX 00YYAIOIIKUX U aTTECTYIOLIUX TECTOB;

— BBITIOJTHEHUE KYPCOBBIX padOT (ITPOEKTOB) B paMKax AWCIUILINH;

— BBINIOJTHEHHE BBITYCKHOM KBaTU(UKAIMOHHON pabOThI U Ap.

Metonuka opraHu3ali CaMOCTOSITEIbHON pabOThl CTYJEHTOB 3aBHCHUT OT CTPYKTYpBHI,
XapakTepa U OCOOCHHOCTEH M3ydaeMoil TUCHMIUIMHBI, 00beMa 4YacoB Ha €€ HM3y4deHHe, BHUIa
3aJlaHuM JUIsl CaMOCTOSTENbHON pabOThl CTYACHTOB, MHIMBHUIYaTbHBIX KAueCTB CTYACHTOB U
YCJIIOBUH y4EOHOM NEATEIHHOCTH.

[Ipouecc opraHu3anuu CaMOCTOSITENIBHON pabOThl CTYIEHTOB BKJIIOYAaeT B cedd
CJIEYIOIIHE ATAIIbI:

— TOJrOTOBUTENBHBIN (OINpeneseHre IeNel, COCTaBJICHHWE MPOrpaMMbl, MOATOTOBKA
METOAUYECKOT0 0OecreueHus, oAroToBka 000py10BaHus);

— OCHOBHOM (peanu3anusi MporpaMMbl, UCMOJIb30BaHUE MPHUEMOB MOKCKAa MHGOpMAaIUy,
YCBOGHHUA, TMepepaboTKHU, NpPUMEHEHUs, INepefadyd 3HaHuM, (UKCUPOBAHHE PE3YIbTATOB,
camMoopraHu3zanus mpoiecca padboTsl);

— 3aKIIOYUTEIbHBINA (OIICHKa 3HAYMMOCTU U aHaJu3 Pe3yjibTaToOB, UX CHUCTEMAaTHU3allus,
o1ieHka 3((HEeKTUBHOCTH MTPOTrPAMMBI U IPUEMOB PaOOTHI, BEIBOJIBI O HATIPABIEHUSX ONTUMU3AIINH

Tpyaa).
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2.1leib ¥ 32124 CAMOCTOSITEJILHOM PadoThI

Benymas uens opranmsamuu u ocymectsienus CPC coBmamaer ¢ menbpio 0OydeHHs
cTyzeHTa — (OpMHPOBAHNE YHUBEPCAIBHBIX KOMIIETEHITUH.

[Tpu opranmzanuu CPC BaXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAHOBSTCS (POPMUPOBAHUE
YMEHHSI CaMOCTOSITENbHON padOThl JUIsl MPUOOpPETeHMs 3HAHUM, HABBIKOB W BO3MOXHOCTHU
opraHu3aiuy y4eOHOW M HaydHOU nearenbHOCTH. Llenbio caMocToATenbHOM paboThl CTYJIEHTOB
ABIISICTCS OBJIaJieHUE (PYHIaMEHTAJIbHBIMU 3HAHUSMH, NPO(ECCHOHATBHBIMU YMEHHUSIMH H
HaBBIKAMH JIEITEITLHOCTH 1O MPO(UITIO, OITBITOM TBOPYECKOH, HCCIIEIOBATENBCKOM AEATEIBHOCTH.
CamocrosarenbHass pa0oTa  CTYAEHTOB  CIIOCOOCTBYET  pa3BUTHIO  CaMOCTOSITENIbHOCTH,
OTBETCTBEHHOCTH U OPTraHU30BaHHOCTH, TBOPUYECKOTO MOIX0a K PEIICHHIO ITPOOJIeM yueOHOTO U
podecCHOHAILHOTO YPOBHSL.

3anagamu CPC sBrnstorcs:

— CcHCTEeMaTH3alHs 1 3aKPETUICHUE TIOJTYIEHHBIX TEOPETUICCKUX 3HAHUN U MTPAKTHYECKIX
YMEHUH CTY/IEHTOB;

— yrayOJeHHe U paclIMpeHue TEOPETUUECKUX 3HaHUH;

— (dopMupOBaHHE YMEHHH HCIIOJIb30BaTh HOPMATHBHYIO, TNPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHEeHAIbHYIO JIUTEPaTypy;

— pa3BUTHE NMO3HABATENIbHBIX CIIOCOOHOCTEM M aKTUBHOCTH CTYJIEHTOB: TBOPYECKOH
WHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH ¥ OPraHM30BaHHOCTH;

— (opMHpOBaHUE CaMOCTOSITEIHPHOCTA MBIIIICHHS], CTIOCOOHOCTEN K CaMOPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTN3alliu;

— pa3BUTHE UCCIIEA0BATEIbCKUX YMEHUI;

— HCIOJIb30BaHHE MaTepuana, cOOPaHHOTO U IMOJYYEHHOTO B XOJI€ CaMOCTOSITEIbHOM
paboTHI U Ta0OPATOPHBIX 3aHATHH.

3. TexHosioru4ecKkasi KapTa cCaMoOCTOSITEIbHOM PadoThI CTy/IeHTa

CpenctBa n O0BEM YacoB, B TOM YHCIIE
Konarr
TEXHOIOTHHU CPC | KonraktHas | Bcero
peaym3yeMbIX | Bun aesrensHOCTH
. OIICHKH pabora ¢
KOMIIETEHIIUH, CTY/ICHTOB
IIPero1aBatT
WHIUKaTOpa(OB)
eeM
2 ceMecTp
VK-3 CaMoCTOATEILHOE CobecenoBanue
N-1yks;
/G Lves; | msysenme 39,24 4,36 43,6
N/-2vyk-3; JIATEPATYPHI
N/I-3yk-3)
YK-3 IToaroroBka k CoOecenoBanue
N-1yks;
( I[_ VK3, PAKTHYCCKUM 5,76 0,64 6.4
N/-2vyk-3; 3aHATUSIM
N/I-3yk-3)
YK-3 IloaroroBka Jlokman
(MO-1yk3; JOKJIa/1a
UJT-2vica; 9 1 10
N-3vk-3)
Htoro 3a 2 cemectp 54 6 60
Hroro 54 6 60
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4.H0pﬂ)IOK BBINOJIHEHUS CAMOCTOATEIbHOM p360TbI CTYACHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ yueOHoU TUmMepamypou

[Ipu pabore ¢ kKHHTOW HEOOXOOUMO TOM00paTh JUTEPATypPy, HAYUHTHCS MPABUIBHO €€
9UTaTh, BECTH 3amuch. i1 moadopa JuTepaTypbl B OMOIHOTEKE UCTIONB3YIOTCS aa(paBUTHBIA U
CHUCTEMATUYECKUI KaTaJOTH.

BaxxHo mOMHHTB, UTO pallMOHAIbHBIE HABBIKM PAOOTHI ¢ KHUTOW - 3TO BCerja OoJiblias
SKOHOMUS BPEMEHU U CHUJI.

[IpaBunbHBIE MOA00OP YYECOHMKOB PEKOMEHAYETCS IIPErojaBaTelieM, YHTAIOIINM
JEKIMOHHBIA Kypc. HeoOxomumasi autTepaTypa MOXKET OBITh TaKKE YKa3aHa B METOTUYCCKHX
pa3paboTKax 1o JaHHOMY Kypcy.

N3yuas marepuan no y4eOHHUKY, CIEAYET MEPEXOJUTh K CIEIYIOLIEMY BOIPOCY TOJIBKO
MOCJIE IPABUIILHOTO YSICHEHHUSI TIPEBITYIIEr0, ONMUCHIBAs HA OyMare BCe BBIKIAJIKH U BHIYUCICHUS
(B TOM umcre Te, KOTOpbIe B yYCOHUKE OMYIIEHBbI WM Ha JICKIIUHA JaHBI ISl CAMOCTOSTEILHOTO
BBIBOJIA).

[Ipu uzydeHun m000¥ TUCIUTUTMHBI OOJIBIIYIO U BAXKHYIO POJIb UTPAET CAMOCTOSITEIbHAS
WHIUBUAyallbHas paboTa.

Ocoboe BHUMaHHE CcleAyeT OOpaTUTh Ha OMPEICICHHE OCHOBHBIX MOHSATHU Kypca.
CryneHT nomkeH MmoApoOHO pa3OupaTh MPUMEPHI, KOTOPHIE MOSCHSIOT TaKUE OMpeaeiieHus, 1
YMETh CTPOUTh AaHAJIOTHYHBIE TPUMEPHI CaMOCTOATEeNbHO. HyXHO H00WMBaTBHCS TOYHOTO
MPEACTABICHUS O TOM, YTO M3yvaelib. [10J1€3H0 COCTaBISITh ONMOPHBIE KOHCTIEKTHI. [Ipy nu3ydeHnun
Marepuaia Mo yueOHUKY TOJIe3HO B TeTpaau (Ha CIEIHAIBHO OTBEICHHBIX TOJISIX) JOTIOIHATH
KOHCTEKT Jiekiuid. Tam e ciemyer OTMe4YaThb BOMPOCHI, BBIJCIICHHBIC CTYJISHTOM IS
KOHCYJIbTAIMH C MPENOIaBaTEIIEM.

BbIBO/IbI, TTOTydEHHBIE B pe3yabTaTe U3yUCHHs], pEKOMEHAYETCSI B KOHCIIEKTE BBIJICISTh,
YTOOBI OHU MPH MEPEUUTHIBAHUH 3aMUCEH JTydIlle 3alIOMUHAINCE.

OnpIT MOKa3bIBAE€T, YTO MHOTHM CTYAEHTaM IIOMOTaeT COCTaBJICHHE JIMCTa OIMOPHBIX
CUTHAJIOB, COJIEp>KaIllero BayKHEHIIe U HauboJjee 4acTo ynorpediasieMble GOpMyIIbl U TOHSITHSL.
Takoil nucT momoraer 3amoOMHUTH (OPMYJIbI, OCHOBHBIE MOJIOKEHUS JIEKIIMH, a TaKKE€ MOXKET
CIIY’)KUTb MMOCTOSIHHBIM CIIPABOYHUKOM JIJIsl CTY/ICHTA.

UreHne HAy4HOTO TEKCTa SIBJSETCS 4acThbIO MO3HABATENILHOM JesTeNibHOCTH. Ee 1enp —
U3BJIEYEHHE U3 TeKCcTa HeoOxoaumMoit uHpopmaru. OT TOTO Ha CKOJIBKO OCO3HAHHA YUTAOLIUM
coOCTBEHHasi BHYTPEHHsSI YCTaHOBKA MpU OOpAallleHUU K IEYaTHOMY CJIOBY (HAlTH HY)KHbIE
CBEICHUSI, YCBOUTHh MHGOPMAIUIO MOJHOCTHIO UM YAaCTHUYHO, KPUTHUUECKH IPOAaHATN3UPOBATH
MaTepuai u T.I.) BO MHOTOM 3aBUCHT 3()()EeKTUBHOCTh OCYIIIECTBISIEMOTO ICHCTBUSI.

Boigensitor uemsipe ocnosnble ycmanoeKu 6 YmeHuu Hay4Ho20 meKcma.

MH(OPMALIMOHHO-TIOUCKOBBIH (3a/1a4a — HAWTH, BBLACTUTH HCKOMYIO HH(OPMAILIUIO)

ycBauBaroIas (yCUiIusl YUTaTeNs HallpaBJIeHbl HA TO, YTOOBI KaK MOKHO IOJIHEE OCO3HATh
Y 3alIOMHUTH KaK CaM¥ CBEJICHUS U3JIaraeMble aBTOPOM, TaK U BCIO JIOTUKY €T0 PacCyXICHUN)

AQHAJIUTUKO-KPUTHYECKasl (YUTATENb CTPEMHUTCS KPUTHYECKH OCMBICIUTH MaTepual,
MIPOAHAJIM3UPOBAB €T0, OMPEIEINB CBOE€ OTHOIICHUE K HEMY)

TBOpUYECKasi (CO3/IaeT y YMUTATENsI TOTOBHOCTh B TOM WJIM WHOM BHJIE — KaK OTIPaBHOU
MYHKT 711 CBOMX PacCyXJIEHUM, Kak o0pa3 Julsl ASHCTBUS MO aHAJOTUH U T.N. — UCHOJIB30BATh
CYXJEHUS aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaOMIoAeHUs, pa3pabOTaHHYI0 METOAMKY,
JOTIOTHUTD WX, TIOJIBEPTHYTh HOBOM MPOBEPKE).

OcHogHble udbl CUCmMemMamu3upo8anHoL 3anUcC NPOYUMAHHO20:

AHHOTHUpOBaHUE — TMPEIEIbHO KpAaTKOE CBS3HOE OINUCAaHUE IPOCMOTPEHHOM WU
MIPOYUTAHHON KHUTH (CTaThH), €€ COAEPIKaHMsI, NICTOUHUKOB, XapaKTepa U Ha3HAuYCHUS;

[InanupoBaHue — KpaTKasi JOrH4ecKas OpraHu3alus TEKCTa, PaCKpPhIBAIOIAsL COJAEPIKAHNE
U CTPYKTYpY U3y4aeMOro MaTepHaa;
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Te3upoBanne — JaKOHUYHOE BOCHPOM3BEACHHUE OCHOBHBIX YTBEP)KICHHMU aBTOpa 0Oe3
MpUBJICYEHUS (PAKTHUECKOTO MaTepHaa;

uTtnpoBaHue — TOCIOBHOE BBINMKUCHIBAHUE U3 TEKCTA BBIACPKEK, N3BJICUCHHM, Hanboiee
CYILLECTBEHHO OTPAKAIOIIUX Ty WX UHYIO MBICIIb aBTOPA,

KoncnexktupoBanue — KpaTKoe UM IIOCJIENOBATEIBHOE H3JI0KEHUE COJEpKaHUs
IIPOYUTAHHOTO.

KoHCTeKT — CII0KHBIN CIIOCO0 M3JI0KEHUS COJCPKaHNsT KHUTH WU CTaThU B JIOTHUECKON
1ocJie10BaTeabHOCTU. KOHCIEKT akkyMynupyeT B ceOe mpeblaylue BUbl 3allUCH, 103BOJISET
BCECTOPOHHE OXBATUTH COJEPKAHUE KHUTH, CTaTbU. 1103TOMy yMEHHE COCTaBIIATH IUIAH, TE3UCHI,
JIEJIaTh BBIIIMCKH U JPYTHUE 3aIIMCU OIIPENEISAET U TEXHOJIOTHUIO COCTABICHUs KOHCIIEKTA.

Memoouueckue pexomenoayuu no coCmMasieHuio KOHCNeKma.:

1. BHuMaTeNnbHO MPOYNTANTE TEKCT. Y TOUHUTE B CIIPABOYHON JIUTEpAType HEIIOHSATHBIE
ciosa. [Ipu 3anucu He 3a0ybTe BEIHECTH CIIPABOYHBIE JAHHBIE HA MOJISI KOHCIEKTA.

2. Buigenure riiaBHOE, COCTaBBTE IIIAH.

3. Kparko chopmynupyiiTe OCHOBHBIE IMOJIOKEHHS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpA.

4. 3akoHCHEKTHpPYHTE MaTepua, YeTKO cleysd MyHKTaM I1aHa. [Ipu koHCIeKTHpoBaHUU
CTapalTeCh BBIPA3UTh MBICIb CBOUMHU CIOBAMU. 3alIUCH CIIEYET BECTH YETKO, SICHO.

5. I'pamoTHO 3amuckiBaiiTe nuTathl. LluTHpys, yauThiBaiiTe JaKOHUYHOCTD, 3HAYMMOCTh
MBICJIH.

B TekcTe KOHCIEKTa JKenaTeNbHO MPUBOJANTH HE TOJIBKO TE3UCHBIE MOJIOKEHHUS, HO U UX
nokazatenberBa. [Ipu oopMiieHNN KOHCIIEKTa HEOOXOIUMO CTPEMHUTHCS K €MKOCTH KaXKIOro
npemiokeHus. MpIcii aBTOpa KHHMIM CleAyeT H3iaraTb KpaTko, 3a00Tsich O CTujie u
BBIPA3UTENIbHOCTH HAMCAHHOTO. YKCIIO JOMOJHUTENBHBIX 3JIEMEHTOB KOHCIEKTa JOJDKHO OBbITh
JIOTUYeCKM  OOOCHOBAHHBIM,  3allUCH  JOJDKHBI  paclpelensiTbCsi B ONpeAesICHHOM
IIOCJIEOBATEILHOCTH, OTBEYAIOIIEH JOITMYECKON CTPYKTYpe Npou3BeAcHMs. [ yroyHeHus n
JOTNIOJIHEHUSI HE0OXOIMMO OCTaBJIATh HOJIS.

OBnageHyne HaBbIKAMHM KOHCIIEKTUPOBAHMS TPeOyeT OT CTYJEHTa LENeyCTPEMIICHHOCTH,
MMOBCETHEBHON CaMOCTOSITEIBHON PaOOTHI.

4.2. Memoouueckue pexomeHoayuu no n0O20MosKe K NPaKmuideckum 3aHamusm

J11s TOro 4T0ObI MPaKTHYECKUE 3aHATHUS IPUHOCUIIA MAaKCUMAJIbHYIO 103y, HEOOX0AUMO
MIOMHUTb, YTO YIPaXXHEHUE U pElIeHUE 3a/Jad MPOBOJAATCA IO BHIUUTAHHOMY Ha JIEKIIMSIX
MaTepuay U CBSI3aHbl, KaK MPaBUIIO, C JETATbHBIM Pa300pPOM OTIENIbHBIX BOIPOCOB JIEKIIHOHHOTO
Kypca. CneayeT MNOTYEPKHYTb, YTO TOJIBKO TIOCJE€ YCBOCHMS JIEKIIMOHHOTO MaTepuana ¢
OTIpe/IeIEHHOM TOYKH 3peHHs (2 UMEHHO C TOM, ¢ KOTOPOI OH M3Jaraercsl Ha JIEeKIUIX) OH Oyner
3aKpeIUIAThCS Ha J1a0OpaTOPHBIX 3aHATUSAX Kak B pe3ylbTaTe OOCYKICHHS M aHallu3a
JIEKIMOHHOTO MaTepHaa, Tak U ¢ IOMOIIbIO PelIeHUs] MPOOIIEMHBIX CUTYyalui, 3anad. [Ipu atux
YCIOBUSX CTYAEHT HE TOJBKO XOPOIIO YCBOUT MaTepual, HO M HAYYUTCS MPUMEHATH €ro Ha
MPAKTUKE, a TAKXK€ IMOJYYUT IOMOTHHUTEIbHBIA CTUMYA (M 3TO OYEHb BAXKHO) JUIA aKTHBHOMU
MPOPabOTKHU JEKIUH.

[Ipu caMOCTOSITENIBHOM pPELIEHUH 3a/1a4 HY>KHO OOOCHOBBIBaTh Ka)IbIH dTam pelieHus,
UCXOJsl U3 TEOPETUUYECKHX MOJIOKEHUI Kypca. Eciu cTyIeHT BUAUT HECKOJBKO MyTel pelieHus
npoOieMbl (3a1a4M), TO HYXKHO CPaBHHTbh UX M BbIOpaTh camblii panuoHaibHbIA. [lone3no mo
Hayalla BBIYMCIEHUN COCTaBUTh KpaTKUW TIUIaH pemeHus mnpoOneMbl (3amgauun). PemieHue
MpOOJIEeMHBIX 3aJa4 WM MPUMEPOB CleAyeT H3jaraTh MOAPOOHO, BHIYMCIEHHUS pacroJiaraTh B
CTPOTOM TMOPSJKE, OTHENSAS BCIOMOTATENbHbIE BBIUMUCIEHUS OT OCHOBHBIX. PemieHuss npu
HEO0OXOIMMOCTH HYKHO COMTPOBOXKJIATh KOMMEHTAPHIMH, CXeMaMH, YePTeKaMH U PUCYHKaAMHU.

CnenyeT NMOMHHTH, YTO peEIICHHWE KaXKIOW y4eOHOU 3aJaud JOJKHO TOBOTUTHCS 0
OKOHYATEJILHOTO JIOTHYECKOTO OTBETa, KOTOPOro TpeOyeT YCIOBHE, W MO BO3MOXHOCTU C
BbIBOJIOM. [lonydeHHBI OTBET CielyeT MPOBEPHUTH CMOCO0aMH, BHITEKAIOIIMMH U3 CYIECTBA
naHHOU 3a1aun. [lone3Ho Takxke (€ciu BO3MOKHO) peliaTh HECKOJIBKHUMHU CIIOCOOaMH U CPAaBHUTH
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IOJIYYCHHBIC PC3YyIbTATHI. Pemenue 3aaa4 JaHHOT'O THIIa HY>KHO IIPOAOJIKAaTh 10 HpI/IO6peT€HI/ISI
TBCPAbIX HABBIKOB B UX PCIICHUH.

4.3. Memoouueckue pekomeHOayuu no CamMonpo8epKe 3HaAHULL

[locne u3yyeHus: onpeeseHHON TEMBbl IO 3aIllUCSIM B KOHCIIEKTE W Y4eOHUKY, a TakkKe
peuieHuss T0CTaTOYHOIO KOJIMYECTBA COOTBETCTBYIOIIMX 337a4 Ha MPAKTHYECKHX 3aHATHAX U
CaMOCTOSITEJIBHO CTYACHTY PEKOMEHIYETCs IIPOBECTH CAMOIIPOBEPKY YCBOCHHBIX 3HAHUU,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3y4EHHOM TEME.

B cityuae He00X0AMMOCTH HYKHO €1€ pa3 BHUMATEILHO pa3o0paThCs B MaTepUae.

HNHoraa Hep0CTaTOYHOCTh YCBOEGHHSI TOTO WJIM MHOTO BOIIPOCA BBICHSAETCSA TOJBKO MpU
M3Y4YEHUU JAIBHEUIIEro MaTepuaia. B 3ToM cilydae HaJl0 BEpHYTHCS HA3aJ U IOBTOPUTH IUIOXO
YCBOCHHBI Marepuan. BaXHblld KpUTEpUNl YCBOCHHMS TEOPETHUYECKOIO0 MaTepualja — yMEHHE
OTBEYATh Ha BOIIPOCHI /sl cOOECEI0BaHMUSI.

BO]'[pOCbI ISl codeceqoOBaHUS

Ba3oBblii ypoBeHb

Tema 1. KonuentyajbHbie 1 HHGOPMAIMOHHBIE MO/IeJIH HHHOBAIIMOHHBIX TPOEKTOB

1. Moenu THHOBAIIMOHHBIX IMPOSKTOB

2. VIHHOBAIMOHHBIE TEXHOJIOTHH IEKTPOHHOW KOMMEPIIHN

3. ApXUTEKTypa UHTCIUICKTyaIbHBIX CEPBUCOB

Tema 2. OHTONI0rMYeCKHe MOAeTH HHPOPMAMOHHBIX CHCTEM

4. ®opmanuzauus TpeOOBaHUN K MHHOBAIIMOHHOMY MPOJIYKTY

5. CpenctBa pa3paOOTKU HHHOBAIMOHHBIX PEIICHUN

6. TexHonorun oOpabOTKN 3HAHHHA

7. OHTOJIOrMYECKHE MOJIeNI HHHOBAIIMOHHBIX MPOAYKTOB

Tema 5. UndpacTpykTypa NPOEeKTUPOBAHUS HHHOBANMOHHBIX HHKEHEPHBIX PellleHu i

8. HampaBnenus pa3BuTUs HHHOBAIIMOHHBIX TEXHOJIOTHIA

9. IIpoexTHpoBaHNE HHHOBAIIMOHHBIX HHKEHEPHBIX pEIICHUN

10. CranmapTuzamnus HHXEHEPHOTO MPOEKTa

Tema 6. UHcTpyMeHTAJIbHOE 00ecriedeHre OHTOJIOTHYeCKOTr0 MOAeTHPOBAHUS

HH(OPMAIMOHHBIX CHCTEM

11. TToka3arenu oreHKH d(PPEKTUBHOCTH HHHOBAIIMOHHOTO PEIICHUS

12. Metompl OIIEHKH SKOHOMUYECKOTO d((PpeKTa BHEAPEHHS MPOCKTA

13. NHCcTpyMeHTabHOE 00ecTIeueHre MOACITUPOBAHHS IIPOCKTA

14. Penmaktop OHTOJIOTHIA

15. SI3bIKM OHTOJOTMYECKOTO MOJEIUPOBAHHUS

IloBbIIEHHBI YPOBEHD
Tema 1. KonuenryaJjibHble 4 HH()OPMALIMOHHBIE MO/IeJIM MHHOBALIMOHHBIX IPOEKTOB
1. KonuentyanbHOE MOJEIUPOBAHNE NHHOBAIIMOHHOTO MPOIyKTa
2. HMudopmanuoHHoe MOAETUPOBAHUE HHHOBAIIMOHHOTO MPOYKTa
3. OHronoruueckoe MoAeNTuPOBaHNE NMHHOBALIMOHHOTO MPOIyKTa
Tema 2. OuToJI0THYeCKHEe MO/1eJ I HHPOPMALMOHHBIX CHCTEM
4. TIpUHUHMIIBI OHTOJOTMYECKOTO MOJETUPOBAHNS NHKEHEPHOTO IIPOEKTa
5. ApXHTEKTypa OHTOJIOTMYECKON MOJEIN HHHOBALMOHHOTO MPOJIyKTa
6. Texuomornu OONBIINX JAHHBIX
7. Texuonoruu Data mining
Tema 5. Uu¢ppacTpyKTypa NpoeKTHPOBAHMSA HHHOBAIIMOHHBIX HH/KEHEPHBIX peleHu i
8. ApxHTeKTypa NporpaMMHBIX KOMIUIEKCOB Ul MHKEHEPHOIO IPOEKTa
9. CranaapThl IPOEKTUPOBAHUS IPOTPAMMHOTO 00ECTIEUEHUSI MHKEHEPHOTO MPOeKTa
10. CranpapTsl pa3paboTKH IPOrpaMMHOT0 00ecrieueH s HH)XEHEPHOTO MPOEKTa
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11. Mertos! pa3pabOTKN HHHOBAITMOHHOTO TPOIYKTa

12. TIpumeHeHue HHCTPYMEHTOB pa3pabOTKH MHKEHEPHOTO TPOEKTa

Tema 6. MHcTpyMeHTAIbHOE 00ecneyeHre OHTOJI0THYeCKOro MO/IeJIMPOBaHUS
HH(OPMAIMOHHBIX CHCTEM

13. MopenupoBaHue CTPYKTYPbl HHKEHEPHOTO MPOEKTa

14. OOBEKTHO-OPUEHTUPOBAHHOE MOJCIMPOBAHUE HHKEHEPHOTO PEIICHUS

15. MHCTpyMEHTBI MOIETMPOBAHUS MHKEHEPHOTO IPOEKTa

4.4. Memoouueckue pexomeHoayuu N0 HANUCAHUIO HAYYHBIX MEKCMOo8 (00KIA008, pedepamos,
acce, HAyYHbIX cmamel u m.o.)

[Tepen Tem, Kak IPUCTYIUTH K HAMMCAHUIO HAYIHOT'O TEKCTa, BAXKHO pa300paThCs, KaKOBa
WCTHHHAsI 11eJIb BAIlIETO0 HAYYHOTO TEKCTa - 3TO MIOMOXKET BaM Pa3yMHO PaCIpeeIUTh CBOU CHIIbI
1 BpeMsl.

Bo-nepBeiX, cHauama HYKHO OINpPEACTUTHCS C HAeed HAy4YHOTO TEKCTa, a Ui JTOTO
HE0OX0IMMO HAYIUTHCS TUO0 OTHOCHTHCS K PA3HBIM SIBJICHUSM H (PaKTaM HECKOJBKO KPUTUYCCKU
(cBOSI Maes — Kak MHAs TOYKA 3pEHUs), OO0 HAYUUTHCS YBIIEKATHCS KAKUMHU-TO W3BECTHBIMHU
UJICSIMH, KOTOPBIE HYXIAIOTCS B JOpPaOOTKe (Maess — KaK ONTUMHUCTHYECKAs TO3WIUS |
HaIpaBJIEHHOCTh Ha JIaJbHENIIIee COBEPIICHCTBOBAHUE YK€ U3BECTHOTO). BO-BTOPBIX, HAYYUTHCS
OpPTraHW30BBIBATH CBOC BPEMSL.

[TucaTh creayeT SICHO M MOHATHO, CTapasiCh OCHOBHBIC MOJIOXKEHUS POPMYITHPOBATEH YETKO
Y HEJIBYCMBICJIEHHO (4TOOBI M1 CAMOMY IMOHSTHO OBLJIO), @ TAKXKE CTPEMSICh CTPYKTYPUPOBATh CBOM
TEKCT.

CucremaTtuzanusi W aHAIM3 WM3YUYEHHOW JIMTEpATyphl IO TpoOIeMe HCCIeOBaHUS
MTO3BOJISIOT CTY/ICHTY HamucaTth padoTy.

PabGounit BapmaHT TekcTa JOKJIaaa MPEJOCTABISIETCS PYKOBOJIUTENIO Ha MpoBepky. Ha
OCHOBE pabodero BapuaHTa TEKCTa PYKOBOJIUTENIb BMECT€ CO CTYACHTOM oOOCYyKIaer
BO3MOJKHOCTH JJOPAOOTKH TEKCTa, €ro 0o(hopMIICHHE.

Cmpykmypa ooknaoa:

— Bsenenue (ue 6onee 3-4 ctpanuir). Bo BBeneHnN HE00X01MMO 000CHOBATH BBIOOD TEMBI,
€€ aKTyaJlbHOCTh, OUEPTUTH 00JIaCTh HUCCIeI0OBaHMsl, OOBEKT HCCIEA0BAHNS, OCHOBHBIE 1IENIN U
3a/la4uM UCCIeI0OBAHUSI.

— OcHOBHas 4acTh COCTOMUT M3 2-3 pasjaesioB. B HuUX packpbIBaeTcs CyThb HCCIEAYEMOM
po0eMbl, IPOBOAUTCA 0030p MUPOBOM JIUTEPaTYpbl U UCTOYHUKOB MHTEpHET Mo mpeamery
HCCIIEIOBAaHUS, B KOTOPOM JAeTCsl XapaKTePUCTHKA CTEMEeHH pa3pabOTaHHOCTU MPOOJIEeMbI U
aBTOpPCKasl aHAUTHYECKas OLIEHKAa OCHOBHBIX TEOPETUYECKUX IOJXOJ0B K €€ PEeLICHHIO.
W3noxxeHnne marepualia He JOJDKHO OrPAaHHYMBATHCS JIMIIb OMHCATEIbHBIM IMOJXOJ0M K
PacKpbITUIO BBIOpaHHON TeMmbl. OHO TaKke JOJDKHO COJepkaThb COOCTBEHHOE BHJICHUE
paccMaTtpuBaeMoil MpoOIeMbl U U3TI0KEHUE COOCTBEHHOM TOUKH 3pEHUS Ha BO3MOXHBIE ITYTH €€
pelieHusl.

— 3akmouyenue (1-2 ctpanuipl). B 3aKiroueHHH KpaTKO H3/araloTcs JOCTUTHYTHIE MPHU
W3Y4YEHUHU MTPOOJIEMBI 1IeITH, IEPCIEKTUBBI PA3BUTHUS UCCIIEyEMOTO BOIIpoca

— Cnmucok MCHOJIB30BAaHHOM NUTEparypsl (He MeHblie 10 MCTOYHUKOB), B andaBUTHOM
nopsiike, opopMIIEHHBIN B COOTBETCTBUHU C MPUHITHIMU MpPaBUiIaMH. B ciMcok MCHOIb30BaHHON
TUTEPATypPhl PEKOMEHAYETCS BKIIOYAaTh paOOTHl OTEUECTBEHHBIX U 3apYOEKHBIX aBTOPOB, B TOM
YHClie CTaThH, OMyOJIMKOBAHHBIC B HAYYHBIX JKYpHaaX B TEYCHHUE MOCIEAHUX 3-X JIET U CChUIKU
Ha pecypchl cetu MHTepHeT.

— Ilpunoxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k opopmnenuro:
— TEKCT C OJIHOM CTOPOHBI JIUCTA;
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— mpudt Times New Roman;

— xerab mpudra 14,

— MEXCTPOYHOE paccTrosiHue 1,5;

— ToJIS: CBEpXy 2,5 cM, cHu3y — 2,5 ¢Mm, cnieBa - 3 cMm, ciipasa 1,5 cm;
— pedepaT 10KEH OBITh MPEACTABICH B COPOIIIOPOBAHHOM BHUJIE.

Tlopsaoox 3awumul doknaoa:

Ha 3amuty noknama oTBOIUTCS 5-7 MUHYT BPEMEHHU, B X0JIe KOTOPOTO CTYICHT JTOJIKCH
MoKa3aTh CBOOOJHOE BIIAJICHUE MaTepHajioM IO 3asBiIeHHOW Teme. [lpm 3ammuTe MoKIana
MIPUBETCTBYETCS MCIIOJIb30BAaHUE MYJIbTUMEIUA-TIPE3CHTAIINN.

JIoKnaj OLEHUBAETCS TO CIEAYIONIUM KpPUTEpUSAM: COOIOfeHHEe TpPeOOBaHWA K €ro
0(OPMIICHHIO; HEOOXOIUMOCTh M JIOCTATOYHOCTH JUISI PACKPBITUS TEMbI MPUBEJACHHON B TEKCTE
JoKIasa nHGOpPMAIMK;, YMEHHE CTYICHTa CBOOOJHO M3JIaratb OCHOBHBIC WJIEH, OTPAKCHHBIC B
JIOKJIa/ie; CIOCOOHOCTh CTYJEHTA TOHATh CYTh 3aJaBAa€MbIX IMPETOAaBaATENIeM H COKYPCHUKAMH
BOIIPOCOB ¥ C(hOPMYJIMPOBATH TOYHBIC OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauuHo» BBICTABISIETCS CTYJCHTY, €CIIM B JOKJIAJe CTYACHT MCUEPIIBIBAIOIIE,
MOCIIEIOBATEIbHO, Y€TKO M JIOTUYECKA CTPOMHO M3JIaraeT mMarepuai; CBOOOJHO CIPABISIETCS C
3aJladaMH, BOIIPOCAMHU M JIPYTMMH BHJIaMH MPUMEHEHUs 3HAHWW; UCTOJB3YeT JUIS HAIMCAHUS
JOKJIaJ]a COBPEMCHHBIC HayJYHBIE MAaTEpPHAlbl, aHAIW3HPYET IMOIYYCHHYIO HH()OPMAIHIO;
MIPOSIBJIIET CAMOCTOSITSIIEHOCTD TP HAIMMCAHUH JIOKJIA/IA.

Oyenka «xopouioy BBICTABISAETCS CTYACHTY, €CIH KadeCTBO BBIMOJHEHUS JOKJana
JOCTaTOYHO BBICOKOE. CTYZICHT TBEP/O 3HAET MaTepUall, TPaMOTHO M IO CYIIECTBY U3JIaraer ero,
HE JIOITyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOCHI IO TeMe JIOKJIa/Ia.

Oyenka «y0oe1emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM MaTephal AoKiana
U3JIaraeTcss 4YaCTUYHO, HO MPOOENbl HEe HOCAT CYNIECTBEHHOTO XapaKTepa, CTYACHT JOIyCKaeT
HETOYHOCTH M ONIMOKHY TpH 3alIuTe JOKIIAAa, JaeT HEJOCTATOYHO MPAaBUIbHBIE (DOPMYIUPOBKH,
HaOJIOIAI0TCS HAPYIICHUS JIOTHYECKON TIOCIIeIOBATEIFHOCTH B M3JIOKEHUN MaTepHara.

Oyenka «Hey0081emMBOpUMENbHO» BHICTABISICTCS CTYACHTY, €CIIM OH HE TOITOTOBHII
JOKJIaJ WA JIOMYCTHJI CyHlecTBeHHbIe OmMHOKK. CTyIEHT HEYBEPEHHO H3JIaraeT MaTepual
JOKJIa/ia, HE OTBEYAET Ha BOIPOCHI MPETIOAaBaTEIS.

Onucanue wkanvl OYyeHUBaHus

MakcuMaabHO BO3MOXKHBIN 0ajul 3a BECh TEKYIIMHA KOHTPOJIb YCTAHABJIUBACTCS PaBHBIM
55. TekyIee KOHTPOIBHOE MEPOTIPUSATHE CUUTACTCS CIJAHHBIM, €CJIM CTY/ICHT IOJIYYHII 33 HErO He
MeHnee 60% OT yCTaHOBJICHHOTO ISl 3TOTO KOHTPOJIS MaKCUMAJIBHOTO Oayuia. PedTHHTOBBIN Oasi,
BBICTABIISIEMBIIl CTYIICHTY 3a TEKyllee KOHTPOJbHOE MEPONpPHUSATHE, CIHAHHOE CTYACHTOM B
YCTAHOBJICHHBIE TPA(PUKOM KOHTPOJIHBIX MEPONPHUSATHI CPOKH, ONPEACISICTCS CIEAYIOIINM
obOpazom:

YpoBeHb BBITIOTHEHUS KOHTPOIIBHOTO 3a/lanns | PedtuHroBEIi Oamn (B % oT MakcHManbHOTO Oalia
3a KOHTPOJILHOE 3a]JaHNE)
OTimaHBIH 100
Xopormid 80
Y 1OBI€TBOPUTEIHHBIN 60
HeynosnerBoputenbHblil 0

Tembl 3cce (pedepaToB, 1OKJIAT0B, COOOLICHUI)

basoBelii ypoBeHb
Tema 1. KonuentyanabHble  HHPOPMALMOHHBIE MO/1e/IH HHHOBAIIMOHHBIX NIPOEKTOB
1. ®dopmanu3oBaHHbIE MOJIENIN 3HAHUH
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2. Mertoabl HACHTH(PUKAIIT U KIACCH(PUKAITUU 0ObEKTOB.

3. Mojenu HHHOBAITMOHHBIX TIPOCKTOB
4. VIHTEeHCHOHAJ M SKCTEHCUOHAJ MOJEIH MPOCKTa
Tema 2. OHTOJIOTHYECKHE MO/Ie]IH HHPOPMALMOHHBIX CHCTEM
5. Texnonoruu pa3paboTKH OHTOJIOTHYECKON MOJCIH
6. Jexommno3unus u ACHTU(GUKAINS 00bEKTa MOJICIIMPOBAHUS
7. CrpyKTypa OHTOJOTMYECKOU MOJIENN
Tema 3. OHTOJIOTHS MPECTABJEHNUSI JAHHBIX M 3HAHU B MHHOBAIIMOHHBIX PellleHHsIX
8. MeTo bl IpeICTaBICHUS TaHHBIX M 3HAHUH.

9. Crpykrypa npeacTaBieHus JaHHBIX U 3HAHUH.

10. Mojenu npecTaBICHHS JAHHBIX U 3HAHHIA.

11. MeHTanbpHbIe AUarpaMMbl B paboTe CO 3HAHUSIMU
Tema 4. CemaHTHUYECKOE MO/IEJINPOBAHNUE TAHHBIX H 3HAHUI B TEXHOJIOTUSIX 0OJIBIIINX
JAAHHBIX

12. ®opmanuzanusi KOHIENTYaTbHON MOJIEIH.

13. PensimuoHHOE NIPEICTABICHHUE JTaHHBIX.

14. CemaHTHYECKHE TEXHOJOTHH.

15. CemaHTHYECKOE MOJICTHPOBAHNE JAHHBIX W 3HAHWH B TEXHOJIOTHUSAX OOJIBITUX JAHHBIX
Tema 5. UnppacTpyKTypa NpoeKTHPOBAHUS HHHOBALMOHHBIX HH/KEHEPHBIX pelleHui

16. TexHOJIOTHH HAYYIHBIX UCCIICIOBAHUH.

17. Meroandeckoe oOecriedeHre HayIHBIX UCCIICIOBAHUI.

18. NudpacTpykTypa MPOSKTHPOBAHKSI WHHOBAIIMOHHBIX WHXEHEPHBIX PEIICHHNA
Tema 6. UHCTpyMeHTAIbHOE 00eclieYeHHe OHTOJIOTHYECKOT0 MOIeTHPOBAHMS
HH(OPMAIMOHHBIX CHCTEM

19. MammHa JOTUYECKOro BBIBOIA.

20. PepaxTop onTosornii Protégé.

21. TIporpammMHbIe TPOAYKTHI Kiacca Triple store.

22. Tlporpammuas peanusamus SPARQL-unTepdeiica
Tema 7. Texnonornu RDF u OWL
23. PenmakTopbl, BU3yaln3aToOpbl U HHCTPYMEHTHI JJOTHYECKOTO BHIBOJA.

24. Texuonorun RDF/RDFS/OWL.

25. ®opwmar npezacrasienus gaHnapix RDF/ XML
Tema 8. IIlpuMeHeHHE OHTOJIOTHYECKHUX Mo/IeJIeii HHHOBAIIMOHHBIX MPOAYKTOB
26. CucteMbl MOJICP>KKHU MPUHSATHUS PEIICHUI.

27. DKCTEepPTHHIE CHCTEMBI.

28. bas3bl 3HaHMil.

29. XpaHuiuina 3HaHUH.

30. Cucremsbl OOIBIINX JAHHBIX.

IloBbIIEHHBI YPOBEHD
Tema 1. KonuenryaJjibHbie 4 HHGOPMAIMOHHbIE MO/Ie/IM MHHOBALIMOHHBIX IPOEKTOB
31. Monenu JaHHBIX Y 3HAHUI
32. Anroputmbl Kilaccu(DHUKAIIUU U KIaCTePH3aAIUH.
33. MoaenupoBaHue CEMaHTUYECKUX CTPYKTYP
34. dopmanuzanus TaHHBIX
Tema 2. OnTo/I0THYEeCKHEe MO1e] I HHPOPMALMOHHBIX CHCTEM
35. TexHONOTUH TPOEKTUPOBAHUS OHTOJIOTUYECKOM MOIeNH
36. JIeKOMIIO3HIIUS CIOKHOW CHCTEMBI
37. CTpyKTYpHBI{ aHAIIU3 OHTOJIOTHYECKON MOJCIH
Tema 3. OHTOJIOTHS PECTABJIEHNS TAHHBIX U 3HAHU B MHHOBALIMOHHBIX PellleHHUsIX
38. Meroabl (popMann3aluy JaHHBIX U 3HAHUH.
39. Anroput™el 00pabOTKM JAHHBIX U 3HAHUH.
40. Mogenu XxpaHeHUs JAaHHBIX U 3HAHHA.
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41. MeHTanbHble TEXHUKH /111 THHOBALIMOHHBIX ITPOEKTOB

Tema 4. CemaHTHYeCKOE MO/ICJIMPOBAHNE JAHHBIX H 3HAHUI B TEXHOJIOTUSIX 00JIBIINX
AAHHBIX

42. TexHonorusi 00pabOTKH OOJIBIINX TAaHHBIX.

43. TlpencraBnenue HehOPMaTM30BaHHBIX JAHHBIX.

44. CeMaHTHUYECKHI aHAIN3 HH(POpMALIHH.

45. Mopenu big data

Tema 5. UnppacTpyKTypa NpOeKTHPOBAHUS HHHOBALIMOHHBIX HMHKEHEPHBIX peleHuil
46. TexHONOTUH BU3yaTH3allMi NHKEHEPHBIX PEIICHUI

47. Merononorus aHajau3a U CUHTE3a CJI0KHBIX CUCTEM

48. NudpacTpyKkTypa HHXEHEPHBIX PELIICHUI

Tema 6. MHcTpyMeHTAIbHOE 00ecneyeHrne OHTOJI0THYeCKOr0 MOIeTMPOBAHUS
HH(OPMAIMOHHBIX CHCTEM

49. MamuHa Java.

50. Pemakrops oHTONOTHIA

51. Tpurrepsl u coOBITHS B aITOPUTMU3ALINN

52. TlporpamMMHasi peanu3alyisi CJIOKHBIX aJTOPUTMOB

Tema 7. Texnonorun RDF u OWL

53. MHCTpYMEHTHI IOTHYECKOTO BBIBOJIA.

54. Texunonormm OWL.

55. ®opmar npeacrasienns 1anabix XML

Tema 8. [IpuMeHeHne OHTOJTOTMYECKUX MO/IeJieli HHHOBAMOHHBIX MPOIYKTOB
56. MHTemIeKTyaNbHbIE CEPBUCHI

57. ba3za 3HaHMII SKCIIEPTHON CUCTEMBI.

58. MamHa BBIBOIa SKCIIEPTHON CHCTEMBI.

59. Data neHTpsi.

60. Cemantnueckwuii anamu3 big data

4.5. Memoouueckue pekomenoayuu no n0020MosKe K 3a4emam

[Ipouenypa 3auera Kak OTJAEIbHOE KOHTPOJIBbHOE MEPOTIPUSATHE HE TPOBOIUTCS, OL[CHUBAHHE
3HaHMUI 00yUaIOILIErocs MPOUCXOIUT MO Pe3ylibTaTaM TeKYIIEro KOHTPOJIA.
3aueT BBICTABISIETCA 0 pe3yibTaTaM padOThl B CEMECTpE, MIPH cjaue BCeX KOHTPOJIbHBIX TOYEK,
MPeyCMOTPEHHBIX TEKYILIUM KOHTpOJIeM ycrieBaeMocT. Eciu o utoram cemectpa o0ydaromuiics
nMeet oT 33 no 60 GamioB, eMy CTaBUTCS OTMETKA «3adTeHo». O0ydarmeMycs, UMEIOIIEMY 10
uTOoraM cemectpa MeHee 33 GaJlJIOB, CTABUTCS OTMETKA «HE 3aUTEHOM.

Konuuecmeso 6annog 3a 3auem (S3au) npu pazniuunvlx petimureo8uix 6ai1ax
nO OUCYUNJIUHE NO pe3yIbmamam pabomovl 8 cemecmpe

PeliTHHIOBBIN 02/1)1 IO JUCHUILINHE KoummuecTBo 6aj1i10B 3a 3a4et (S3au)
o pe3yJbTaTam padoTnl B cemectpe (Rcem)
50 < Rcem <60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

KonTpoas camocToATe/IbHOM PadOTHI CTYICHTOB

KOHTpOJ'IL CaMOCTOSITEIbHOMI pa6OTBI MMPOBOAUTCA ITPLIIOAABATCIICM B AYAUTOPHUH.
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[IpenycMOTpeHBl CIeAyIOIMKUE BHUABI KOHTPOJIS: cOOEceOBaHUE, OIEHKA BBITIOJHEHUS
JOKJIa/1a U €ro Npe3eHTaluu.

[ToapoOHBIE KpUTEpUU OICHUBAHWS KOMIETCHIUN NpuBeAcHBl B DOHIEC OLEHOYHBIX
CPEACTB ISl IPOBEICHUS TEKYLIEH U MPOMEKYTOYHON aTTECTALUU.

Cnucok nurepartypsl A0 BbinoaHennss CPC

Ilepeyens OCHOBHO¥ JTUTEPATYPHI

bapeimesa A.B., bangun K.B., T'osnoB P.C., Ilepenepsiee .M. MuHoBamuu: YuebHOE
noco6ue / [Tog o0, pex. a.3.H., mpod. A.B. bapeiiieBoii. — 2-¢ uza. — M.: M3aarenbcko-Toprosas
kopnopanus «/lamkos u K », 2018.
Ilepeyens A0NOTHUTENBHOM JUTEPATYPbI

WNunoBanmonuslii MeHepkMeHT © kype nekiuit / FO.H. Kymakos, T.C. MemiepsikoBa ;
M-Bo o6pazoBanus u Hayku Pocc.denepanuu, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
Ilepeyensb y4eOHO-MeTOIUYECKOTO 00ecleYeHHsI CAMOCTOSATEIbHON PadoThl 00yYarOUIMXCsl
N0 TUCHHIJIMHE

1. Metondeckue yKa3aHus 110 OpraHu3aliy cCaMOCTOSTENbHON paboThl CTYIEHTOB
10 AMCHUILUINHE «HKEHEepHBIE KEMCHI: OT MPAKTUYECKUX 3a7a4 K MHHOBAI[MOHHBIM PEIICHUIMY.
2. Meroanueckne  yka3aHus K OPAKTHYECKMM  3aHATUSAM 1O  JIMCLUIUIMHE

«MmKeHepHbIe KEHChI: OT MPAKTHYECKUX 3314 K HHHOBAIIMOHHBIM PEIICHUSIM.
Ilepeyenr pecypcoB HMH(POPMALMOHHO-TEJEKOMMYHUMKAUMOHHON cetn «UHTepHeT),
HEOOXOIUMBIX JIJIsl 0CBOEHHST THCIHIIIHHbI
1. http://www.ved.gov.ru/ - mopran BHEITHEIKOHOMUYECKOW HH(DOPMAITHH.
DONeKTpOHHBIC OUOTMOTEUHBIE CUCTEMBI:
2. http://biblioclub.ru/ - Yausepcurerckas 6udamorexka ONLINE.
3. http://www.iprbookshop.ru/ - DiekTporHast 6HOIHOTEYHAs CHCTEMA.
4. https://elibrary.ru — nayunas snexTpoHHast OnOIMOTEKA
[IpodeccrnonanpHbie 0a3bl JaHHBIX
5. http://economy.gov.ru - odurHansHeIi caiiT MUHUCTEPCTBA SKOHOMUYECKOTO PAa3BUTHS
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