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BBEJEHUE

B Mmeroguueckux — yka3aHMAX ~ COAEp)KATCsl ~ MaTepuallbl, HEOOXOAUMBIE IS
CaMOCTOSITENIbHOW TOJTOTOBKM CTYACHTOB K BBIMOJHEHUIO MpaKTHYECKuX pabor. B ommcanue
INPAaKTUYECKUX pabOT BKIIOYEHB! II€JIb Pa0OThI, MOPSIOK €€ BBIIOJIHEHUS, PAaCCMOTPEHBI
TEOPETUYECKHE BOINPOCHI, CBA3aHHbIE C pealnu3allMeld IOCTaBICHHBIX 3a7ady, IPHUBEICHA
HeoOXxouMast TuTeparypa.

Meroauueckue ykasaHus IOCBALIEHBI Kypcy «VH)keHEepHBbIE KEHCBI: OT MPAKTUYECKUX
3a/la4y K MHHOBAIIMOHHBIM pelieHussM». OIHON u3 cliokHenmux 3anad B UT-orpacnu sBasercs
CeroJHSl OpraHu3alUs B3aUMOJCHCTBUS WH(POPMALMOHHBIX CHUCTEM, HCIIOJIB3YIOMIMXCS TpU
CO3/laHUM M DHKCIUIyaTallMM KPYIHBIX IMPOMBIIUIEHHBIX OOBEKTOB (HEQTSIHBIX IIATHOPM,
AIIEKTPOCTAHLUH, XUMHUYECKHX MPOHU3BOJICTB, (papMaleBTUUECKUX MPEeNNpUaATus U T.a1.). B ux
JKU3HEHHOM IMKJIE€ 3aHATO MHOXECTBO OpraHW3alUi: IPOEKTUPOBIIMKH, CTPOUTEIH,
MOCTABIIMKA O00OPYIOBaHMS, CIYKOBbl SKCIUTyaTallMd W T. A., KaXAas HUX KOTOPHIX OOBIYHO
UCIIOJIb3YeT CBOI HAOOP KOMIIBIOTEPHBIX CUCTEM U CBOU (POPMATHI JAHHBIX.

ITo nanupiM NIST (HauumonanbHbII MHCTUTYT cTaHfaptu3auuu u Texuosoruin CIIA),
peuieHre MpoOsieM B3aUMOJEHCTBHUS PA3HOPOJHBIX KOMIBIOTEPHBIX CHUCTEM IIOMOXKET
MHAYCTPUU KPYIHBIX KallUTaIbHBIX MPOEKTOB TOJIbKO B CIIIA skoHOMUTH 10 16 Milpa. Aol B
ro. Bo3zmoxHOCTE OCTynma M aHaiau3a JUisl NOJHBIX JAHHBIX XKU3HEHHOIO IMKJIA CJIOXKHOTO
WHXCHEPHOTO 00BEKTA cTaja CeroiHs 00s3aTeNIbHBIM YCIOBAEM d(P()EKTHBHOTO YIIPABICHUS €T0
IIPOEKTUPOBAHUEM U JKCIUIyaTallMe. OTy 3a7ady Ha3blBalOT MO-Pa3HOMY: CO3JAHHUE €IUHOIO
UH(POPMALIMOHHOTO MTPOCTPAHCTBA KU3HEHHOTO LIUKJIA, CO3/IaHNe HU(PPOBOW MOJEIH H T. TI.

bonpmmHCTBO pa3paboTUNKOB WHXCHEPHBIX MH(OPMAaLMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) HcnoNB3yIOT KJIACCHYECKUE OOBEKTHBIC MOJCIHU JaHHBIX B 00Jiee WiIH
MEHee CTaHJapTHble peJALUOHHbIE O0a3bl JaHHBIX, OJHAKO MHOTOJETHHE IMOMBITKH HX
o0beIMHeHNS Ha eIMHON IaT(opMe moka 4to He yaanuch. OT4acTu MPUYUHY TAKOTO MpOBaa
MOYKHO OOHapy>XKUTh B OCHOBAX KJIACCUUECKOW PEJIILIMOHHON TEOpUN MOJETUPOBAHUS TaHHBIX —
B JKECTKMX TIpaHUIAX MEXJIy CYIIHOCTSAMH, aTpuOyramu U cBa3siMu. l[lpu oObennHeHuu
MHOX€ECTBa PEJIILUOHHBIX 0a3 JAHHBIX OT pa3HbIX MPOU3BOIUTENCH, 1a €€ U MpUHaIeKaIUX
Pa3HbBIM X031€BaM, BBISICHSETCSI, YTO BCE OHUM MPUHUMAIIN pa3Hble PEIIeHUs IPU MOJEINPOBAHUN
OCHOBHBIX MOHATUH NpeIMEeTHON 00JacTH. 3a4acTyi0 OJHO U TO XK€ HWH)XEHEPHOE IMOHSATHE B
OJIHOH 0a3e JaHHBIX OyAEeT COOTBETCTBOBATH MUMEHHU TaOJIMLbI, B JAPYroil 0a3ze — colep:kaHuIo
SYEUKH TaOJUIIbI, a B TPEThEW — UMEHH CTOJI01a TaOJIUIIBL.

Kpome Toro, MH>keHEpHbIE JaHHBIE cOAepkKaT KpalHe pasHOpPOJIHYH HH(popManuio o0
OJTHUX U TeX k€ OOBEKTaX, B OTIMYME OT «YINPaBJIEHUYECKUX» WIM (PUHAHCOBBIX JIAHHBIX.
JlanHble O pa3HBIX y37laX W TMOACHCTEMaxX MPOMBIIUIEHHOTO0 O00BbekTa (TpyOompoBojax,
3NIEKTPOOOOPYJOBAHUH, CTPOUTENBHBIX KOHCTPYKLUHUSAX UM T.OI.) HMEIOT HPUHIUNHAIBHO
Pa3IUYHYIO CTPYKTYPY, @ B HEIIPEPHIBHOM MTPOU3BOJICTBE (HEPTEXUMHUS, SIEKTPOCTAHIIMU U T.1.)
CYIIECTBYIOT COTHHM TOACHCTEM M ThICSUM TIpynn obopynoBaHus. JlaHHblE O Hacoce B
MHXEHEPHBIX HMH(OPMALMOHHBIX cHUCTeMaxX BKIOYaroT cBeaeHus u3 cucteM ERP u EAM,
cucreM PLM, CAIIP, a takxe HHPOPMAIIUIO O €r0 IPOSKTHBIX TEXHOJIOTHUECKUX pexnumax, 3D-
KOMITOHOBKE, HCTOPUU 3aMEpPOB C €ro JaTYMKOB, HHTEPAKTUBHbBIE PYKOBOJCTBA 110 MOHTAaXY U
oOciy>)kuBaHUI0 M MHoroe jpyroe. Hacoc umeer (QyHKIMOHANbHBIH KOJX B MPOEKTHOH
nokymentanuu B cuctemax CAIIP u npuobperaer B EAM cepuiiHblii HOMep, Oyayuu
YCTQHOBJICHHBIM Ha oObekTe. MmxkeHepHas uH(popMmaius (oOpMHUpyeTcs B Karauore
npouszBoautensi, B CAIIP s TEIOTEXHUYECKUX W DIIEKTPUUYECKUX CIEIHUATIbHOCTEN, B
CUCTEMAaX IIPOEKTHOTO YIIPABJICHUS, YIIPABJIEHUS CTPOUTENBCTBOM (4D-nipoekTHpoBaHusl), U T.11.

Ecnu kaxnayro 13 MHXKEHEPHBIX CYIIHOCTEH OMHCHIBATh PENSLMOHHON TaOiuIei, To
YUCII0 TaOIMIl pa3HOU CTPYKTYPBI COCTABUT HECKOJBKO ThICSY. [Ipu 3TOM BO3HHUKAIOT MPOOIEMBI
OBICTpOICUCTBUS TIPpU (POPMYIUPOBAHWU OOIIETO 3ampoca K HECKOJbKHM 0a3aM /aHHBIX, B
KOTOPBIX, KaK OTMEYEHO BBIIIE, MOTJIH OBITh MPUHATHI NMPUHIMIIMAIBHO Pa3HbIE pPEIIEeHUs IO



NOBOAY OOBEKTOB M aTpuOyTOB MpPEAMETHOW 00JacTH, WIM 1O MOBOAY OTPAKEHHS M3MEHEHUS
00BEKTOB BO BPEMEHHU.

Pemenue mpoGieM HMHTErpanmuyu WHKEHEPHBIX JAHHBIX OKa3aJIoCh Topas3zio ymoOHee
OpPraHU30BBIBaTh B paMKaX CEMaHTHYECKOTO TOJXO0Ja K MOJCIMPOBAHHUIO JaHHBIX. B pamkax
ATOTO MOAX0/1a HHPOPMALIUS IPEIOCTABIISETCS B BII€ COBOKYITHOCTH CBS3aHHBIX OTHOLICHUSMU
cyObekTOoB M 00BekTOB (Tpada), a He B BUIE NPUBBIYHBIX Tabmwi. Pacmmpsercs cdepa
UCTIOJNB30BaHUS IS  MHXKEHEPHBIX  JIaHHBIX  HamOolee  paclpoCTPaHEHHOTO  TaKOro
npeacrasienus — crangapra RDF (Resource Description Framework).

310 1aéT BO3MOXKHOCTH 3((eKTUBHO '"CKIanpiBaTh" B OIHY CTPYKTYpY JAaHHBIC W3
pa3HBIX UCTOUYHUKOB. ['padoBasi cTpykTypa Haubosee ynoOHa JJisi IPEICTABICHHS PA3HOPOTHON
WH)XEHEpHOW nHpopManuu, TpeOyomei MOCTOSHHOTO Pa3BUTHS M YCIIOKHEHHUS MOJICNN JaHHBIX
Ha TPOTSDKEHUHM BCETO XU3HCHHOTo NuKia. MHpopmanus B ceMaHTHYECKOW (OpME JIErKO
MOTIONTHSACTC W PACHIMPSIETCs TpPU TOSABICHUM HOBBIX HCTOYHHUKOB, 0€3 HE00XOAWMOCTH
dyHIaMeHTaIbHOW TepepadOTKA CHCTEMBl XpaHEHHs, Kak B cllydae 0a3 JIaHHBIX.
CeMmaHTHYECKHE CTaHIAPTHI MONJACPKHUBAIOT THOKWE M pacummpsieMble HH()OPMAIMOHHBIC
MOJICNIA, T.e. TO3BOJSIOT OOBCOUHITH [0 Mepe HEOOXOIUMOCTH U HWHXKEHEPHYIO, |
HOPMATHUBHYIO, M reorpaduieckyro, u (UHAHCOBYIO HH(pOpMaIHIiO, 0€3 OCTaHOBOK Ha
nepepadoTky HMHGOPMAIIMOHHOW MOJETH MpH KaxaoM pacuupeHun. DopMbl U 00BEMBI
00pabaTbIBaeMbIX JaHHBIX MOTYT YTOUHSTHCS IO MEpe pa3BUTHS TpeOOBaHWH K MHPOpMALUU U
pOCTa MOHUMAaHUS MOTPEOHOCTEH YYaCTHHUKOB XXHU3HECHHOTO IIUKJIA.

1. HEJIb U 3AJAYHU OCBOEHUSA JUCIIUITJIMHBI

Lenpto ocBoeHUS IUCHUIUIMHBI «/H)XXEeHepHBbIe KEHCBhl: OT MPaKTUYEeCKHX 3afad K
WHHOBAIIMOHHBIM PEIICHUSMY SBISETCS (OPMUPOBAHNE HAOOpa YHHUBEPCAIBHBIX KOMIICTCHIIUN
Oynymero OakanmaBpa mo HampaeieHuto mnoarotoBku 13.03.02 DOnexkTposHepretuka u
AIEKTPOTEXHUKA.

3ajaun OCBOCHHMS JUCUUILIMHBI: U3yUYE€HUE METOJI0JOTUU MPOEKTUPOBAHNS UHHOBALIUOH -
HBIX PEIIEHUH, MOTyYeHNE HABBIKOB MPUMEHEHUS MHHOBAIMOHHBIX MPAKTUK B OOJACTH HHXKE-
HEPHBIX PEIIeHUH MPaKTUYECKUX 3a/1a4 MPOPECCHOHATBHON ASSITENFHOCTH.

2. OBOPYJIOBAHUE U MATEPHUAJIBI
ArnmapaTtHble CpeCTBA: IEPCOHAIBHBIN KOMIIBIOTED;
IMporpammusie cpeactea: OC MS Windows; MS Visual Studio, MS Office.
VY4eOHblii kiacc ocHamieH IBM-coBMecTUMBIMH KOMIBIOTEpaMH, OOBEIMHEHHBIMH B
JIOKaJIbHYIO ceTh. JIoKabHas ceTh y4eOHOro Kiacca UMeeT NMOCTOSHHBIN AoCTyn K ceTu Internet
Mo BbIACNCHHON auHUU. 711 mpoBefeHUs: 1abOpaTOPHBIX pabOT HEOOXOIMMO CIEayIolee

porpaMMHOe oOecrieueHue: oneparnonHas cucreMa MS Windows, makeT o(HCHBIX IPOrpamMm
MS Office, maker MS Visual Studio.

3.HAUMEHOBAHUWE MMPAKTUYECKHUX 3AHATHUIA

Jnst 3aouHOi hopMbl 00yueHus npaktudeckas paboraNel KoHuenTyanabHble OCHOBBI
pa3paboTKK MHHOBAIIMOHHOT'O MPOJIyKTa- 2 yaca, npakTuueckas pabotaNe2 OHTONOrHYECKHE
MOJIeNTi MH(POPMAITMOHHBIX CUCTEM- 2 Yaca.

Ne Temel HanmenoBanue tem JAUCHUTIIIINHBI, UX KPATKOC OObeM yacoB N3 HUX

JUCITUIILIT COZCpIKaHNE IMMpaKTUYCCKaA

HWHBI IIOATOTOBKA,
qacoB




Tema 1. KonnenrtyaiabHble U
UH(OPMAIMOHHBIE MOJICITH MHHOBAITHOHHBIX
MIPOCKTOB

dopmaanu30BaHHbIC MOJIEIN 3HAHUH.
Crpykrypa undopmanuu. MTHTeHCHOHAT 1
sKkcTeHcnoHan. OOBEKTHI U KJIacChl 00BEKTOB.
Mertoap! uneHTH(GUKAINT U Kiaccu(pUKanuu
00BEKTOB.

Tema 2. OHTOIOTUYECKUE MOJIETHA
WH()OPMAITMOHHBIX CUCTEM

[Ipouecc cozmanust OHTOJIOTHYECKON MOJIEIH.
JlexoMno3unus u uaeHTU(GUKAIUS 00bEKTa.
Knaccudukanus n onrcanue CBOHCTB 00bEKTa.
Omnpenenenns 3Ha4eHUS CBsI3ei 00bEKTA C
JPYTUMHU O0BEKTaMHU.

Tewma 3. OHTONOTHUS IPEACTABICHUS JAHHBIX U
3HAHWI B MHHOBAIIMOHHBIX PEIICHHUSIX

Mertobl npeAcTaBIeHUS JaHHBIX U 3HAHUH.
CrtpyKTypa npeacTaBieHus JaHHBIX U 3HAHUM.
Mopenu npeacTaBieHs] JaHHBIX U 3HAHUH.

Tema 4. CemaHTHUECKOE MOJECIUPOBAHHE
JTAHHBIX U 3HAHUH B TEXHOJIOTHSIX OOJIBIINX
JaHHBIX

dopmanuzaiys KOHIENTYyaJIbHONW MOJICIIH.
PensiunoHHOE Npe/icTaBlIeHUE JaHHBIX.
CemanTtnueckue TexHonoruu. CeManTHyecKas
naytruHa. CeMaHTHYeCKOe MOJICINPOBAHUE
JaHHBIX U 3HAHUHM B TEXHOJIOTHAX OOJILIINX
aHHBIX

Tema 5. ndpacTpykTypa NpoeKTUPOBAHUS
MHHOBAIIMOHHBIX WHXEHEPHBIX PELICHUH

TexHOIOrnM Hay4YHBIX UCCIEN0BAHNN.
WudpacTpykTypa HAyUHBIX HCCIIETOBAHUM.
Meroaunueckoe oOecrie4eHue UccIe10BaHHMH.
HndpactpykTypa NpoeKTUPOBaHUS
VMHHOBAIIMOHHBIX MH)KEHEPHBIX PEIICHUN

Tema 6. UHCTpyMEHTaTBHOE 0OECTICUCHHE
OHTOJIOTUYECKOTO MOAETUPOBAHUS
MH(OPMALIMOHHBIX CUCTEM

MamuHa J5oruyeckoro BbIBoja. Penmaktop
oHrtonoruii Protégé. IIporpaMMHbIE TPOMYKTHI
KJjlacca Triple store.  [IporpammHuas
peammzanmst SPARQL-unTepdeiica.

Tema 7. Texnomoruu RDF u OWL

Penakropsl, BHU3yanu3aTopbl U HHCTPYMEHTHI
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jormueckoro  BeBoma. RDF/RDFS/OWL.
®opmar RDF/XML

8 Tewma 8. [I[puMeHEeHHE OHTOJIOTHYECKUX 4
MO/JIeJIei HHHOBAIMOHHBIX MTPOJIYKTOB

CucTembl MOACPKKHU MPUHSITHS PELICHUH.
OKCNEepTHBIE CUCTEMBI. ba3bl 3HaHUM.
Xpanwnuiia 3HaHui. CHcTeMbI 00JTBITHX
JTaHHBIX.

Hroro 32

CTPYKTYPA Y COJAEP)KAHUE MMPAKTUYECKUX 3AHSATHAM

IIpakTuyeckas padora 1. KonuenryanabHble 1 HHPOPMALIMOHHbIE MO/IEJIH
HHHOBALIMOHHBIX NMPOEKTOB

Iesan padoThl: Pa3zpaboTars MOZEIb HHKEHEPHOTO IIPOEKTA.
OcHoBBI TEOPUH

JlonoJaHUTENbHBIE MPEUMyILIeCTBa HpU pPabOTE€ C CEMaHTUYECKHMMM JaHHBIMU JaéT
IPUMEHEHHUE OHTOJOTMYECKUX CTaHJApTOB, MO3BOJIIOIIUX HE MPOCTO IMOJIy4yaTh UHMOpPMAIIUIO
U3 pasHbIX HMCTOYHMKOB B OJHOM TMOKOM U pacuMpsieMoM ¢opmare, HO U OJHMHAKOBO €&
UHTEPIpETUpOBaTh. lIpU OHTONOTMYECKOM MOJEIMPOBAHUM JAHHBIX B CEMAHTHYECKOM
IpPEJCTAaBICHUN HCIOJBb3YIOTCA TMOHATHA M OTHOUICHHS W3 3apaHee COIJJacOBAaHHOI'O
(ompenenéHHOro KakuM-TO CTaHAApTOM) CHHMCKAa MOHSATHUM M OTHOILEHUM, ONKCHIBAIOLIETO
HEKOTOPYIO  MpPEIMETHYI  00JacTe  MHXKEHepHOH  cdepsl  (MEXaHUKY,  DIIEKTPHKY,
TEIUIOTUAPABINKY, CTPOUTENLCTBO, U T.I.). Hampumep, onuH pa3 BBoaATCS MOHATHUSA "Hacoc',
"naBnenue" wiM '"moAKIIOUEHHE", U Jajee YHHUBEpPCAIbHbIE CCBUIKM HAa TaKHE IOHSTHUS
CTaHJApTHOIO CIIOBAps-TE€3aypyca HCIOJb3YIOTCS BCEMH CTOPOHAMH JUIsl OMMCAaHUS OOBEKTOB,
U3BJIEKAEMBIX U3 pa3HOOOPa3HBIX 0a3 TaHHBIX.

OnTonormyeckass MOZENIb HAHHBIX SBIIETCS COCTABHOM 4YacThbl0 CaMHMX JAHHBIX —
MOHSATHUSL CTAaHIAPTHOIO cJoBaps-Te3aypyca (Tak Ha3blBaeMble 'CIpaBOYHBIE JaHHbIE")
UCTIOJIB3YIOTCS JIIs1 OMUCAHUS CMBICIIA U CIOCOOOB HCIOJIB30BAHUS JAHHBIX MPU 00paboTKe UX
KaK KOMIIbIOTepaMH, Tak M JoAbMH. [Ipy HE0OXOIMMOCTHM YTOYHUTH CMBICI MOJYyYEHHBIX
JAHHBIX MOXXHO W3 3apaHee M3BECTHBIX MCTOYHUKOB (OMONMOTEK CHpPAaBOYHBIX JAHHBIX) U C
UCIIOJIb30BAaHUEM TEX K€ CTAaHIapTU3MPOBAHHBIX TEXHOJOTMH M HHCTPYMEHTOB, KOTOpbIE
UCTIONB3YIOTCS JUIst OOMEHa TaHHBIMU

OcCHOBaHHBIE Ha OHTOJIOTMYECKOM MOJIEIMPOBAHUU HHTETPAIL[MOHHBIE CEMAHTUYECKUE
MOJIENIM JUIi WHXXEHEPHBIX OOBEKTOB pa3padaThiBalOTCSd Kak Ha OTpacieBoM, Tak M Ha
MeX1yHapoaAHOM ypoBHe. COBpeMEHHBIE PEIIEHNUs 10 MOJEIUPOBAHUIO JAHHBIX JIETJIH B OCHOBY
HEUTpaJbHOW 10 OTHOIIEHUIO K OTHEJIBbHBIM HWH)XXEHEPHBIM CHUCTEMAM MOJENHM JIAHHBIX
cranaapra SO 15926 "'Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities (TOCT-P NCO
15926 "[IpoMbInUIEeHHBIE aBTOMAaTU3UPOBAHHBIE CHCTEMBI M WHTErpanus. MHTerpanus JaHHBIX
KU3HEHHOTO LUKJa I repepabaThiBAIONINX MHPEANPHUIATUN, BKIIOYas He(QTSHBbIE U Ta30BbIE
IIPOU3BOJICTBEHHBIE IPEAIPUITUA").

OTOT CTaHIAPT ONpeneseT WHXXEHEPHYIO OHTOJOTMIO — OCHOBHBIE THIBI OOBEKTOB U
OTHONIEHUH, UCIOJB3YEMBIX MPU MPEACTABICHUN HH)KEHEPHOW MHGOpMaIuH, YNOpsSI0YMBaET
TEPMHHOJIOTHIO, HCIIOJIb3YyEMYIO JUIsl €€ OpraHM3aliM, a TaKKe OIpEeAeseT IPUHIUIIBI
pacliMpeHHs] CTaHJApTHOM TEpPMUHOJOTHM dYepe3 MexaHu3M (enepupoBaHHBIX OUOIHOTEK
CIPAaBOYHBIX JaHHBIX. CEeroiHs MHOTHE KPYIHbIE KOMIAHUM YK€ MEPEXOJAT Ha ATOT CTaHJApT:
komnanun-wiensl Norwegian Oil Industry Association, unensl koHcopuuyma FIATECH,
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KpYIHEHIe MOCTaBUIMKY HHXKUHUPUHTOBOTO IHPOTPAMMHOTO OOeCHeueHHs, a TakkKe TaKue
poccuiickue koprnopanuu, kak ['K «Pocatom» u OAO «PocHeTh», H3y4aroT BOBMOKHOCTH €TI0
MCIIOJIb30BaHUS.

Peanuzanus cranmapra ISO 15926 B yacTu mnpencraBieHUs, XPaHEHUS W JOCTyHa K
JaHHBIM OCHOBaHAa Ha MCIIOJb30BaHUU CEMAHTHMYECKUX cTaHAapToB KoHcopuuyma W3C: RDF,
OWL u SPARQL.

Hcnonp30BaHne CEMAaHTHYECKMX U OHTOJOTMYECKUX CTAHJAPTOB IIOMOraeT HalaJWTh
OOMEH U COINOCTaBJICHHE MJAHHBIX, BBIBICHUE KOJUIM3UA U COTJIACOBAHHE MPOTHUBOPEUUU.
JucuummHa paboTel ¢ JAaHHBIMH IpPU TaKOW CTaHAApPTHU3ALMHU, SBISIETCS TOpa3lo MeHee
OOpEeMEHHUTENbHOM, 4YeM NpPHU MHBIX TEXHOJOTMYECKHX PpEHICHUSX, IPEeayCMaTPUBAIOIINX
YHA(UKALWIO MPOrpaMMHBIX CpeacTB ©  uHTepdeiicoB pabotel. Ilpum mnpemocTaBneHHH
CEMaHTHUYECKUX JaHHBIX BO3MOXKEH BBIOOD MEX]y COINIACOBAaHHOM «O0OIIei» TepMUHOIOTHEH
(oTpaciieBoil OHTOJIOTHEH) M TPUBBIYHBIMH OTJCIBHBIM YYacTHHKaM HaOopamMH TOHATHH U
ONMMpAIOIIUMHUCS Ha HUX QopmamMu OT4YETHOCTH. IIpm 3TOM B 4YacTU TEPMHUHOJIOTUH,
npeanucaHHol (enepaabHbIMU WIM MyHULIMITAIBHBIMA HOPMaTUBaMU, KOHTPOJIb UCIIOIb3YEMbIX
TEPMHHOB MOXeET ObITb ropa3no Oonee O>KECTKMM, 4YeM B 4YacTH, HE OXBayeHHOMU
CTaHJApTHU3AIMel: KOHTPOJIb MOYKHO OyIeT OpraHM30BBIBATH HE TOJBKO «IJIa3aMHU», HO M C
UCIIOJIb30BaHUEM KOMITBIOTEPOB.

B uacTu KOMMyHMKalMM MEXIy KOMIBIOTEPAMU CEMAaHTHUYECKHE M OHTOJIOTMYECKHE
JTaHHbIE TPUTOJIHBI JUIi 00pabOTKM MHCTPYMEHTAMU Pa3HOW CTETEHM CIOXKHOCTH, OT LIUPOKO
pactpocTpaHEHHBIX AIIEKTPOHHBIX TAaOJHII A0 CHEIHATU3UPOBAHHBIX TE€OMH(POPMAIIMOHHBIX
CHUCTEM, CHCTEM aBTOMAaTH3allMd MPOEKTUPOBAHMUS WM CHUCTEM HHBECTUIIMOHHOTO
wiaHupoBaHusl. CeMaHTUYECKUE JlaHHBIE C OHTOJIOTMYECKON pa3METKOM MOTyT TOTOBUTHCS
pa3HbIMH TPOTPAMMHBIMH  cpeAcTBaMH. OTKpeITbIe (QopMaThl JaHHBIX HW30aBISIOT  OT
HEO0OXOJMMOCTH M0JIb30BaThCSl IPOrPAMMHBIM 00€CIIEYEHUEM TOJIBKO OT OJHOI'0 IIOCTABIIUKA.

ITocTaHoBKA 3a1a4u K IPaKTHYECKO padoTe 1

1. U3yunTs npenaraeMplii TEOpETUUECKUI MaTepHal.
2. Pa3zpaboTraTh MO/I€Ib HHKEHEPHOTO MPOEKTa

3. CocraBuTh HH)OPMAIIMOHHYIO MOJIENTH TIPOEKTA.

4. Odopmuts otuet. [IpeacTaBuTh OTUET /IS 3AILUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3agaHui
B cootBercTBUU C y1<a3aHH0171 HpeI[MeTHOﬁ 00JIaCTBI0O U KJIACCOM p33pa6aTLIBaeMOI71

CHCTCMBI pa3pa60TaTL MOJCJIb MHXXCHCPHOI'O IMTPOCKTA.

Tabnuna 1.2 — InnuBuayanbHble 3aJaHUS

Ne | IlpenmeTHast o61acTh Knacc cucremsl
1 Cxian MRP

2 IIpon3BOACTBEHHOE IPENNIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npearnpusiTre SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrtpouTtenbHoOe NpeaArpusITHe HNC yyera

8 Bricuiee yue6HOe 3aBejieHue NC ynpasnenus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnaparHas UHPPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

[To BeImoONHEHHOUW paboTe cocTaBisercs OT4eT. OTUYET BBINONHIETCS B AIEKTPOHHOM
Buje. [1o BRIMONHEHHOMY OTUYETY IPOBOAMTCS 3allUTa MPAKTUYECKON PabOTHI.

7




OTuer TO NPaKTUYECKOH padoTe IOMKEH COCTOSATh M3 CIEAYIONIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAS 4aCTh;

- OCHOBHAsI YacCTb;

- 3aKJIIOYCHHE (BBIBOJIBI).

BBoaHas yacTe oTueTa 10JIKHA BKIKOYATh ITYHKTHI:

- yCIIOBUE 3aJ]auu;

- IOPSIIOK BBINOJIHEHHUS.

- IPOrpaMMHO-aMnMnapaTHbIe CPEJCTBA, UCIIOIb3yEeMbIE PU BHIMIOTHEHUN PAOOTHI.

3amuTa OTYeTa M0 3aKJIIOYAeTCsl B MPEAbSBICHUU IPENOAABATENIO IOJYYEHHBIX
pe3ynbTaToB B BUJE (aiiia U AEMOHCTPALMU MOJYYEHHBIX HABBIKOB IPU OTBETAaX HA BOIPOCHI
npernoaaBaress.

KoHTpoJibHBIE BOIPOCHI

. Uto Takoe *KU3HEHHBIN [IUKII MHKEHEPHOTO MpoeKTa?

. Kak ctpyktypupoBaTh MOJIe/Ib HHKEHEPHOTO MPOEKTA.

. [IpuBenuTe ATaIbl pa3paboTKH WHKCHEPHOTO MPOCKTA.

. Kakue stanb Bkimrouaet B ce0st moaens XKL 1O cornacuo 'OCT 19.102-777?
. Uto BKITIOYaeT B ce0st 3Tal MPeIpoeKTHOTO UCCISI0BAHNUS?

. [lepeuncnure pyHKIIMOHATBHBIE TPEOOBAHUS K MHXXEHEPHOMY MPOEKTY.

. [lepeuncnure 3KCIUTyaTallMOHHBIC TPEOOBAHUS K MHKCHEPHOMY ITPOCKTY.

. [lepeuncnure npaBuia pa3pabOTKH TEXHUYECKOTO 3aJaHusl.

. HazoBuTE OCHOBHBIC pa3ieiibl TEXHHYECKOTO 3aJaHMS.

10. Ha3zoBure »Tamnbl BeIpabOTKU TpeOOBAHUI K HH)KEHEPHOMY MIPOEKTY.

OCoO~NO O WDN PP

HpaKTI/I‘{eCKaﬂ paﬁoTa 2. OHTOJIOTHYECKHE MOJECJIH I/IH(l)OpMaIII/IOHHBIX CHUCTEM

Ienp padoTbl: HM3ydyeHHME METONOB U CPEACTB OHTOJOTMYECKOTO MOJAEIUPOBAHUS;
IIPUMEHEHNE METOA0B U CPEACTB OHTOJIOTMYECKOIO MOJECIMPOBAHMSL.

IIpakTnyeckas paboTa HampaBjieHa Ha O3HAKOMJIEHHE C IPOLECCOM OINUCAHUS
WHKEHEPHOT'O MPOEKTA U MOJIYYEHUE HABBIKOB 110 UCIIOJIB30BAHUIO OCHOBHBIX METOJIOB aHAJIN3a
WH)XEHEPHOTI'O PEILLIEHHUS.

TpeboBaHust K pe3ysbTaTaM BBINOJIHEHUS IPAKTUYECKON padOTHI:

- HAJINYUE ONMCAHUSA UHKEHEPHOTO IPOEKTA;

- IPOBEJICHUE aHAIN3a OCYIECTBUMOCTH BBIITOJIHEHUS IIPOEKTA;

- HAJIMYUE 3aKJIF0YCHUS O BO3MOXKHOCTH PEaIU3alMU IIPOEKTa, CONEPIKAILETO0 DIEMEHTHI
OHTOJIOTHYECKOT'0 MOJEIMPOBAHNS HMHHOBAI[MOHHOIO ITPOIYKTA.

OcHoBBI TECOpUH

[lonsiTue «oHTONOTHSA» OBLIO BBEAEHO KaK TepMHUH (uimocodpuu, U NPUMEHSIOCHh B
pasNMYHBIX 3HaueHHsX. B cdepe KOMIBIOTEPHBIX HAyK, OHTOJIOTHSI SBISETCSA MOJEIBIO
ONMCAaHUS MUPA, COCTOSIEro U3 Habopa THIOB, CBOWCTB M B3auMocBszel. [logpasymenaercs,
YTO OHTOJIOTMYECKNE MOJIENH JIOJIKHBI OTHOCUTBCS K PEaIbHOMY MUPY.

B 1990 roxy Tom I'pydep (Tom Gruber) BBen cieayromii TEPMHH: OHTOJIOTHS — 3TO
onucanue (mogob6Hoe GopManbHOHN crenupHUKaMU TPOrpaMMbl) KOHIIETITOB U B3aWMOCBS3EH,
KOTOpBIE MOTYT (hOpMaJbHO CYLIECTBOBATH JJISi OJHOTO areHTa WU JUIsl COOOIECTBa areHTOB.
JlaHHOE omnpeneneHne COOTBETCTBYET NMOHSTHIO MCIOJIb30BAaHUS OHTOJIOTMH KaK COBOKYIHOCTHU
ompeNiesIeHu KOHIIENTOB, HO Oojyee obmee. Crmyctss Tpu roma, Tom ['pybep oTrmerun, d9ro
OHTOJIOTUM OOBIYHO MPUPABHUBAIOTCS K TAKCOHOMUYECKHM HEpapXHsM KJIACCOB, ONpPEAEICHHUSIM
KJIAaCCOB, HO OHTOJIOTHSIM HE OIPaHWYMBAIOTCS JAaHHBIMH (OpMaMU — OHHM TaKXkKe He
JUMHUTHPOBaHbl B KOHCEPBATUBHBIX OIPENEICHUSX, TO €CTh, ONPEAEICHUIX B TPaJAULHOHHOM
JIOTUYECKOM CMBICTIE, «TEPMUHOJIOTMU 0€3 J00aBIeHUs 3HAHUNA O MUPE.
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OHTOJIOTUH COCTOSIT U3 CIACAYIOLINX KOMNOHEHNOS:

Ocobu.  Ox3emmyisippl  WiIM  OOBEKTHL.  SIBIAIOTCA  HMKHEYPOBHEBBIMU
KOMIIOHEHTAMH OHTOJIOTHH;

Knaccel. AGcTpakTHble TpyHIbl, KOJJIEKIMHM MM HAObopbl 00beKkToB. Moryr
NPEJCTABIATh COO0M HAOOpPbBI, KOJIEKLUUHU, KOHIENTHI, MPOTPaMMHbIE KJIACChl, THUIIBI
00BEKTOB U TOMY MOA00HOE;

ATpuOyTBl. ACIIEKTBI, CBOMCTBA, OCOOEHHOCTH, XapaKTEPUCTUKH WIIH MapaMeTPhI,
KOTOPBIE MOXKET UMETh OOBEKT;

OtnHomenusi. CBolicTBa, Oiarogapss KOTOpPBIM KJIacChl M 0OCOOM MOTYT OBITh
CBSI3aHBbI MEXAY COOOI;

OyHKUMOHATIBHBIE BbIpaXeHHs. KoMIiekc CTpykTyp, CQOpPMHpPOBaHHBIX W3
OIPEICIICHHBIX OTHOILEHUH.

Orpanndenus. ®opManbHO YTBEP)KIEHHOE ONUCAHUE TOIrO, KAKHE YCIIOBUSA
JIOJIKHBI BBITIOJIHATHCS JUISl BXOJAHBIX TAHHBIX;

[IpaBuna. VYTBepxnenus B ¢opme "ecnu-To" (MpeIecTBEeHHUK-CIIEICTBUE),
ONKCHIBAET JIOTUYECKUE BBIBOJABI, KOTOpPbIE MOKHO U3BJI€Yb W3 YTBEPXKICHUS B
ompeneneHHoun hopme;

Axcuombl. YTBep)kJIeHHUs (BKJIIOuasi IpaBujia) B JIOTMYECKOH ¢opme, BMecTe
COCTaBJISIIOIIME OOIIME CBEJACHHUS O TOM, YTO OHTOJIOTHS OIHMCHIBAE€T B CBOEH oOiacTu
npuMeHeHus. JlaHHOe ompejeNeHne OTIMYaeTcs OT CTaHAAPTHOTO IMOHUMAaHUS
"akcHMOMBI" TeHEpaTUBHON rpaMMAaTHKU U (OPMAJIbHOM JIOTUKH, TaK KaK 3/1€Chb aKCHOMBI
BKJIIOYAIOT B ce0s HE TOJBKO KOHCTATUPYIOLIME YTBEPXKICHHUS, HO U TEOPHIO,
MOJIYYEHHYIO U3 aKCMOMAaTUYECKUX YTBEPKIACHMUIA;

CoO6biTus. [IpencraBnstor coboit M3MeHEeHNs aTpUOYyTOB WJIM OTHOIIEHUIA.

ITo ypoBHIO YHUBEPCAIbHOCTHU BBIICISAIOT TPU TUIIA OHTOJIOTHIL:

OHTONIOTMU BEpPXHEro YpOBHA (MeTaoHTONOrMH). BHe 3aBucumMocTH OT 3aaay
KOHKpPETHOW MpeAMETHOM o01acTh, OMMCHIBAIOT o0mue noustus. [IpumepoM Takoi
onrtonoruu ciuyxut WordNet. JlanHblii THIT OTIMYaeTCs HU3KUM YPOBHEM JETAIBHOCTH,
HanpuMep, HMMEIOTCS JIMIIb ONUCAaHUS TEPMHMHOB Ha E€CTECTBEHHOM s3blke. Takue
OMHCAHMUSI HE MOTYT OBbITh MOHATHI MAIIMHOM, MEXIY HUMHU 3a(QUKCUPOBAHBI TOJBKO
caMbl€ ITPOCThIE OTHOILIECHHUS;

OHTOJIOTHH TMPEIMETHBIX oOsacTe. JlaHHBI THUII OHTOJOTHHM OIMCHIBAET
OTHOCHUTEJIbHO 00I1IMe MOHATHSA 1715 001uX 3a1a4. B kakoil-to Mepe, JaHHbIE OHTOJIOTUU
OTHOCSITCSI K OHTOJIOTUSIM BEPXHETO YPOBHS;

OnTonorun npuiokeHuid. ONUCHIBAIOT NOHSTHS, 3aBUCALINE KaK OT MPEAMETHON
o0yactu, Tak U OT pelaeMoi 3a71auu.

Kpome 3TOro, OHTONOTHH DA3NHYAIOTCs MO CTENEHH BBIPA3UTENBHOCTH. Bhimensercs
CIIEYIOLIUN CIIEKTP:

- KOHTpoJiupyeMsble ciioBapi. [IpeacTaBisioT co6oii CIMCOK TEPMHUHOB;

- Te3aypychl. CBA3M MEX1y TEPMUHAMU, TaKE€, KAK CHHOHUMBI;

- HeopManbHasg TaKCOHOMUS. SIBHas wuepapxwsi, HO OTCYTCTBYET CTPOroe
HacJieloBaHuE. ODK3EMIULp MOJAKIAacca TaKOW OHTOJOTHMU HE 00s3aTeNIbHO SBJISETCS
TaK)Ke IK3EMIUIIPOM CylepKiIacca;

- popmanbHas Takconomus. B oriamume oT HedopManbHONH TAaKCOHOMHUH, 3/1€Ch
IPUCYTCTBYET CTPOr0O€ HACIEIOBAHMUE;

- ppeiimel. [IpeacraBnstoT co0oif onucaHue KIaccoB U UX CBOWCTB;

OmnwucaHus KJIacCOB MOTYT OBITh MPEACTABIICHBI:

- C 3a/IaHHBIMHM OI'PAHUYEHUSIMU HA UX CBOMCTBA;
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- C IPOCTBHIMU JIOTUYECKUMHU UJIM MaTEMaTUYECKUMHU OIPaHUYEHUSIMU Ha CBOMCTBA
Y OTHOLICHMUS;

- CO CJIOKHBIMU JIOTUYECKUMU OTHOIICHHUSIMH.

B o01iem citydae, OHTOJIOTHS OIIMCBIBAETCS CIEAYIOIIUM HAOOPOM JaHHbIX:

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

rae 7' — Ha0op TEpMUHOB NMPEAMETHON 00J1aCTH;

R — ceMaHTHYECKH 3HAYMMBIE OTHOIIECHHUS;

P — onpenenenue GyHKIUI HHTEpIIpETALIUY.

PazpaboTka OHTONOTMM HauyuMHAEeTCs C Pa3pabOTKU Te3aypyca; OHTOJIOTHUS
ABIsAeTCA (POPMAIbHON TAKCOHOMUEH.

ITocTaHoBKA 3a1a4U K PAKTHYECKO# padoTe 2

1. U3yunTs npearaeMplii TEOPETUUYECKUIM MaTepHall.

2. CocTaBUTh OHTOJIOTMYECKYIO MOZIENIb MHKEHEPHOIO IPOEKTA.

3. Ha ocHOBaHMU pe3yapTaTOB MOAEIMPOBAHUS IIPOBECTH aHAIM3 MIPOIIECCa OPTaHU3ALUT
pa3paboTKN MHHOBALIMOHHOTO MpoAyKTa Pe3ynbTaToM aHaiau3a JODKHO SBUTHCS 3aKIIOYEHHE O
BO3MOKHOCTH PEaJIM3aLMH [IPOEKTA.

4. Odopmuts otuet. IIpeacraBuTh OTYET IS 3ALLUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui
B cooTtBercTBHU C y1(a3aHHOfI HpeHMeTHOﬁ 00/1aCTBI0O U KJIACCOM pa3pa6aTLIBaeM0171

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

Tabnuna 2.1 — nnuBuayanpHbIe 3aJaHUS

No ITpeameTHas o6acTh Kimacc UC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE IPENIPUITHE ERP

3 Toprosoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrpouTtenpHoe NpeAnpusTue NC yuyera

8 Briciiee yueOHOe 3aBeieHNE N C ynpaBneHwust
9 WHdpacTpyKTypa IpeanpusiTHs CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa IPEAIPUSITHSI DKcnepTHas cUcTeMa

Conep:xanue oT4yeTa

[To BemMosmHEeHHON paboTe coctaBisieTcss oTdeT. OTYET BBINOIHSAETCS B DJIECKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTUYETY MTPOBOAMTCS 3aIUTa TPAKTUUECKON pabOTHI.
OTder TO NpPaKTHYECKOH paboTe MJOIDKEH COCTOSITh W3 CIHEAYIOIIMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJJHAs 4YaCTbh: KPATKOC OIMMMCAHUC neiaen IMPOCKTa U NPOCKTHBIX OFpaHquHHﬁ.

BBO}IHaSI YaCcTb OTYCTAa [JOJKHA BKIKOYATH ITYHKTBI:

YCJIOBUE 3adavdu, IOPAI0K

BBITIOJIHCHHUA; IPOTPAMMHO-AIIIIAPATHBIC CPEACTBA, UCTIOJIB3YCMBIC ITPH BBIITIOJIHCHUN pa60TBI.

- OCHOBHasl 4YacTh (OMHcaHue paboThl).

OcHOBHasT 4YacTh OTYETAa BKJIOYAET B ceOs:

OMMMCAHUC MOIACIIN HHKCHCPHOTO

IMMPOCKTA, HAJITMYNEC 3aKITIOUYCHHA O BO3SMOXKHOCTHU pe€ajin3allvu ITPOCKTA.

- 3aKJII0YeHHE (BBIBOJIBI);
- CIIMCOK UCIOJb30BaHHON JTUTEPATYPHI.
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3aH_[I/ITa OTUCTa 3aK/IIO4YacTCsA B IMPCABABICHHUU TPCIOAABATCIIO  MOJYYCHHBIX
PE3YyIbTAaTOB B BUJC (bafma U JCMOHCTpPAIWH ITOJYYCHHBIX HABBIKOB IIPHW OTBCTAX Ha BOIIPOCHI
npenoaaBaTeiiA.

KoHTpoJibHBbIE BONIPOCHI

1. [peanoxwure, KTo ObI MOT Y4aCTBOBaTh B ()OPMUPOBAHUHU TPEOOBAHHI JIJISI IPOCKTA.
OObBsicHUTE, TOYEeMy IIOYTH HEW30eXKHO, 4TO TpeOoBaHUs, C(HOPMYIMPOBAHHBIE PA3HBIMU
JHIaMu, OyayT MPOTUBOPEUYHBHI.

2. Pa3pabatpiBaercst mpoekT. OnpenennTe OCHOBHBIE ONMOPHBIE TOYKU 3PEHUS, KOTOPBIC
HE00X0IMMO y4ecTh B CHenH(PUKALIUU MPOEKTa, U MOKAKUTE UX B3aUMOOTHOILCHUS, UCTIONIb3Ys
JMarpaMMy UepapXHy TOYEK 3PEHUSL.

3. CranpmapTHelii METOA aHaiM3a TpPeOOBaHUII HE COOTBETCTBYET TPEOOBAHHAM K
MHHOBALIMOHHOMY MPOJYKTY. UTO BBI JOJDKHBI eNIaTh B TAKOH CUTYaIUH.

HpaKTI/I‘{eCKaﬂ paﬁoTa 3. OnToJI0THA NMpeaACTaBJCHUA JaHHBIX U 3HaAHMi B
HHHOBAIIHOHHBIX PCIICHUAX

Heas paGorbl: HM3yueHue OHTOJOTMM TIPEICTABICHUS JaHHBIX M 3HAHUU B
WHHOBAIIMOHHBIX PEIICHHUIX.

[TpakTudeckasi paboTa HampaBlieHa HA W3YYCHHE OHTOJIOTHH TIPEICTABIICHUS NAHHBIX U
3HAHWU B MHHOBAIIMOHHBIX PEIICHHSIX.

TpeboBaHus K pe3yJIbTaTaM BBIMIOTHCHHS PAKTUICCKON PabOTHI:

- nHpOpMaMOHHAsT MOJENh CHCTEMBI JOJDKHA COJNIEPKATh OIMCAaHUE CYIIHOCTCH U
CBsI3eH MeX Iy HUMHU, npejacTaBieHHoro B popmare RDF;

- B 3aBUCHUMOCTH OT BapHaHTa 3a/JaHUs MOJETh JAaHHBIX JOJDKHA OTOOpaKaTh CBSI3H U
XapakTep B3aUMOJICHCTBUS MEKIY KOMIIOHCHTAMH CUCTEMBI.

OcHoBBI TEOpHUH

HedopmanbHO OHTOJIOTHS MpeAcTaBisseT cOO00M HEKOTOpOEe OMUCAHME B3IJIAAA HA MHpP
INPUMEHUTEIBHO K KOHKPETHOM 00JacTH MHTEPECOB. DTO OMMCAHHME COCTOUT W3 TEPMUHOB U
MpaBUJI UCTIOJIB30BAHMS STUX TEPMUHOB, OTPAHUYMBAIOIINX UX 3HAUEHHUS B paMKaX KOHKPETHOU
o0nacTH.

Ha ¢opmanbHOM ypoBHE OHTOJOTHS - 3TO CHUCTEMA, COCTOsIIAs U3 Habopa MOHATUH U
Habopa YTBEp)KIEHUI 00 3THUX MOHATHUSAX, HA OCHOBE KOTOPBIX MOXHO OMNMCHIBATh KJIacChl,
OTHOIICHUSI, QYHKIIUU ¥ UHIUBUIBL.

OaHO M3 caMbIX M3BECTHBIX OmpeneneHui oHrosoruu nan Tom ['pyOep, 3ByduT OHO
cienyommmM odpazom: OHTONIOTHUS - 3TO TOYHAS CHeUU(DUKALUSA KOHIENTYaIn3aliH.

KoHnenryanuzanust - 3TO CTpPyKTypa pPEaJbHOCTH, pacCMaTpuBaeMas HE3aBUCUMO OT
CJIOBaps MPeAMETHON 001acT U KOHKPETHOM CUTYyaIlUH.

Hanpumep, ecnu Mbl paccMaTpuBaeM IMPOCTYIO MPEIMETHYIO 00JacThb, OMHCHIBAIOLIYIO
KyOHMKH Ha CTOJIe, TO KOHIICTITyalu3aluei siBisieTcss Habop BO3MOKHBIX MOJOXKEHUN KYOHKOB, a
HE KOHKPETHOE UX PACIIOJIOKEHUE B TEKYIIIUI MOMEHT BPEMEHH.

Bonee no3nueit mogudukanueit onpenenenus ['pydepa siBisercs Takoe ONpeseseHue:
Onronorusi — 9T0 (opmanbHas crnenu@puKaus COTJIaCOBaHHOW KoHuentyanmu3anuu. l[lof
COTJIACOBAHHOM KOHIIENTyaln3aluel MoIpa3yMeBaeTCs, YTO JaHHAs KOHUENTyallu3alus He €CTh
YaCTHOE MHEHHE, a SBIICTCS OOIIEH JJIT HEKOTOPOU TPYIIITHI JIFOCH.

CdhopmynupoBaHo elie Jo0cTaTOYHO MHOTO pa3HbIX onpeseneHuii onronoru. Hanpuwmep,
Hukona ['yapuHo ompenensieT OHTOJOTHIO CAeAyomuM oopazomM: OHTOIOTHS - 3TO popMabHas
TEOpHUsi, OTPAHNUYMUBAIOLIAS] BOBMOYKHBIE KOHIENTYaIU3alluu MUpa.

HekoTopsie onpenenenus oTpakaroT crioco0bl, KOTOPHIMHU aBTOPBI CTPOSAT U UCIIOJIb3YIOT
OHTOJIOTMM, HampuMmep: OHTOJIOTHSI - 3TO HEPAPXUYECKH CTPYKTYPUPOBAHHOE MHOXKECTBO
TEPMHHOB, OMMCHIBAIOIIUX IMPEAMETHYIO 00JacTh, KOTOPOE MOXET ObITh HCHOJIb30BAHO Kak
UCXOJHAsI CTPYKTYpa JUist 0a3bl 3HAHUH.
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Conep:xaHue OHTOJIOTHHI

OCHOBHBIMU KOMITOHEHTAMH OHTOJIOTUM MOTYT SIBJISTHCA:

- KJ1acchl (WM TIOHSATHS),

- OTHOIICHHUS (MJIM CBOMCTBA, aTPUOYTHI),

- pyskuun,

- aKCUOMBI,

- OK3EMIUISIPHI (WM UHIUBUBI).

Knaccbl wim NOHATUS UCHONB3YIOTCS B LIMPOKOM cMbicie. IToHATneM Moxer ObITh
ar00asi CyIHOCTh, O KOTOPOW MOKET ObITh JaHa Kakas-nmubo uHpopmanms. Kiaccel - 310
abCTpaKTHbIE TpYMIbl, KOJJIEKIMM WM HaOopel 00bekTOB. OHM MOTrYT BKJIHOYaTh B ceOs
AK3EMILISAPBI, IPYrHe KJacchl, JMOO K€ cOYeTaHus U TOro, U apyroro. Kiaccel B OHTOJIOTHAX
OOBIYHO OpraHW30BaHbl B TAKCOHOMHIO - HEPAPXMUECKYIO KIACCU(PUKALMIO IMOHIATUH IO
OTHOLIEHHUIO BKItoYeHus. Hanpumep, kimaccel MyxunHa u JKeHIMHaA SABIAIOTCS MOJKIACCAaMU
KJacca YenoBek, KOTOPBIN B CBOIO 0Yepeib BKIIOUEH B Kilacc MilekonuTarouye.

OTHOLIEHUST TPEACTABISIIOT THI B3aUMOJAEUCTBUS MEXIY MOHATHUAMH IPEIMETHON
obmnactu. @opMasibHO N -apHbIE OTHOLICHUS ONPENEIIAI0TCS KaK OJAMHOKECTBO IPOU3BEAECHUS N
mHokecTB: R € C1 x C2 x ... x Cn. [Ipumep Ounapnoro otHomeHus - otHomeHnne YACTb-
[IEJIOE. OtHouieHusi TOXX€ MOI'YT OBITb OpPraHM30BaHbl B TAaKCOHOMHIO IO BKJIIOUEHUIO;
HalpuMmep, OTHOUICHHs ObIThb OTLOM JJIi M OBbITh MaTepblo JJIi Ha MHOMECTBE JIOACH
COJIep’KaTcsi B OTHOIIEHUM OBITb POJUTENEM JUIsl, KOTOPOE B CBOIO OYEPEIb COJEPKUTCS B
OTHOILEHUU OBITh MPEIKOM JIS.

@YHKIUHU - 3TO CIIEUAIBHBINA CIIy4ail OTHOLIEHUM, B KOTOPBIX N -i 3JIEMEHT OTHOILICHUS
OJITHO3HAYHO ormpenensercs N-1 mnpeamecTByrommMu siaeMeHTamMu. PopMmanbHO (yHKIUU
ompeaensoTes craeayromuMm obpazom: F: Cl x C2 x ... x Cn-1 -> Cn. Ilpumepamu
(YHKLIMOHAJIBHBIX OTHOLICHUM SBISIOTCS OTHOIIEHUS OBITh MAaTEephlO JUISI Ha MHOXECTBE
JIOJe, WIM IIeHa INOJEp>KaHHOTO aBTOMOOWIIS, KOTOpask BBIUMCISETCS B 3aBUCUMOCTU OT
MOJI€JIM aBTOMOOWJIS, 1aThl U3TOTOBJIEHUS U ITpodera.

AKCHOMBI HCHOJNB3YIOTCA, YTOOBI 3alUcaTh BBICKAa3bIBaHUS, KOTOPBIE BCET/la MCTHHHBI.
OHu MOryT OBITh BKJIIOYEHBI B OHTOJIOTHIO JUIS PAa3HBIX ILieNied, HallpuMmep, JUIs ONpeleleHHs
KOMILIEKCHBIX OTPaHWYEHUIN Ha 3HAYeHMs aTpUOyTOB, apryMEHThl OTHOIICHUH, I MPOBEPKU
KOPPEKTHOCTH MH(OPMAILIUU, OTIMCAHHOW B OHTOJIOTHH, WM JIJIsl BBIBOJA HOBOM MH(OpMaIUH.

B kauecTBe mpuMepa TOro, 4To B paMKax OHTOJIOTMH NOHMMAETCSA IOJ aKCUOMAMH,
MO’KHO TPUBECTH CIEAYIOLIEE MOJIO0KEHHE U ero (pOopMalibHYIO 3alllMCh Ha S3bIKE MCUYHCIIECHUS
IIPEIMKATOB IIEPBOTO NOPSAIKA:

PaboTHuK, ABISIONINIICS PYKOBOIUTEIEM MPOEKTa, pabOTaeT B MIPOCKTE.

BBogsarcs nepemennsle E (paGotHuk) u P (pykoBomutens mpoekrta). Torga akcmoma
3aMMChIBAETCs CAEAYIOIUM 00pa3oMm:

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

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

Ileau co3maHus OHTOJIOTMH

B nocnegnue roasl pazpaboTka OHTOJOTUHN - SBHOE (pOpMalbHOE ONHCAHUE TEPMHUHOB
IpeIMETHOM 00JacTH M OTHOUIEHHH MEXIYy HUMH - MEPEeXOIUT W3 Mupa jadopaTopuil Mo
HCKYCCTBEHHOMY HHTEIIJIEKTY Ha padoune CTOJIbI AKCIEPTOB MO MpeAMETHbIM obnacTsM. Bo
BcemupHoi mayruHe WWW onrtonoruu crtamu oOBIYHBIM siBIeHMEM. OHTOIOTHH B CETH
BapbUPYIOTCS OT OOJBIIMX TAKCOHOMHUHM, KaTETOPU3UPYIOIINX BeO-cailThl (kak Ha caifte Yahoo!),
JI0 KaTeropu3aluii mpojaBaeMbIX TOBAPOB U X XapaKTEpUCTUK (Kak Ha caiite Amazon.com). Bo
MHOTUX JMCHMIUIMHAX celyac pa3palaThIBAIOTCS CTaHAApPTHBIE OHTOJOTHH, KOTOpPbIE MOTYT
UCIIOJIb30BaThCs IKCIEPTaMU 10 MPEAMETHBIM OOJIACTSAM JUIsl COBMECTHOTO HCIOIB30BaHUS U
AHHOTHUPOBaHUS UH(OPMALIUK B CBOEH 00s1acTH.

Hanpumep, B 06;1acTH METUIIMHBI CO3/JaHbI OOJIBIINE CTaHIAPTHBIE, CTPYKTYPUPOBAHHbBIE
cinoBapu, Takue kKak SNOMED u cemantunyeckas cetb CucremMbl YHU(DHUIMPOBAHHOTO
Menunuackoro SI3sika (Unified Medical Language System, UMLS). Takke NOSBISIOTCS
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oOmmpHble obmenenessie onTonoru. Hanpumep, Ilporpamma OOH 1o pazsututo (the United
Nations Development Program) u xommanuss Dun & Bradstreet oObeaMHWUIM YCHIUSA IS
pa3pabotku oHTonoruu UNSPSC, koTopas npenocTaBissieT TEPMUHOJOTHIO TOBAPOB U YCIYyT
(unspsc.org).

OmnTonorust omnpenenser oOLMI cIoBaph A YYEHBIX, KOTOPBIM HYXHO COBMECTHO
UCNONb30BaTh MHGOpMaLMIO B  IpeaMeTHoM obsmactu. OHa  BKIOYAET  MAalIMHHO-
UHTEpIpeTHpyeMble (DOPMYTUPOBKMA OCHOBHBIX MOHITUN MPEIMETHON 00JacTH W OTHOIICHHS
MEXy HUMH.

[ToueMy BO3HUKAET MOTPEOHOCTH B pazpaboTke OHTOJNOTMU? BOT HEKOTOpHIE MPUYMHBI,
KOTOpbIE HUXE OYAYyT pacCMOTPEHbI MOApPOOHEe:

- JUI1 COBMECTHOT'O HCIOJIb30BAHUS JIOJABMHU HIM HPOTPAMMHBIMH areHTamMH OOIIero
IOHUMAaHMsl CTPYKTYpPbI MH(OpMaIuuy;

- JUI BO3MOXXHOCTH ITOBTOPHOTO UCIIOJIB30BAHNUS 3HAHUN B TIPEAMETHON 00JIacTH;

- JUI TOrO 4TOOBI CAENaTh JONYLUIEHNUs B IPEAMETHONW 001aCTH SIBHBIMU;

- JUIS OTJeJICHHsI 3HAHUH B MIPEIMETHOM 00JIaCTH OT ONIEPATUBHBIX 3HAHUM;

- JUI aHallu3a 3HaHUH B IpeIMETHON 00JIacTH.

CoBMecTHOE HWCIOJB30BAHWE JIIOABMU WM TPOTPAaMMHBIMH  areHTaMyd  OOIIeTro
HOHUMAaHMs CTPYKTYpbl HH(GOpPMALMU SBISIETCA OJHOW M3 Hambosiee oOIMX Leel pa3padoTKu
onrosoruii. K nmpumepy, mycTb HECKOJIBKO Pa3IMUHBIX BeO-CATOB comep kaT MHPOPMALUIO TIO
MEIUIUHE WM [PEeJOCTaBIAIOT HMHGOPMAIMIO O IUIATHBIX MEAMLMHCKUX  YycClyrax,
omaunBaeMblXx yepe3 WHrepHer. Ecnu 3T BeO-caliThl COBMECTHO HCIIOJIB3YIOT U ITYOJIUKYIOT
OIHY M Ty e 0a30Byl0 OHTOJIOTHIO TEPMHMHOB, KOTOPBIMH OHHU BCE€ IOJIb3YIOTCS, TO
KOMITBIOTEPHBIE AareHThl MOTYT H3BJIEKaTh WH(POPMALMI0O W3 O3TUX pPAa3IMYHBIX CANTOB U
HaKaIuIBaTh €e. ATE€HThl MOTYT HCIIOJIb30BaTh HAKOIUIEHHYIO MH(OpPMAIMIO sl OTBETOB Ha
3arpochl MOJIb30BaTENEH WIHM KaK BXOJHbIE JAHHBIE JUIS IPYTUX MPUIIOKEHUH.

ObecnieueHrie BO3MOXKHOCTH UCIIOJIb30BAaHUS 3HAHUH MPeIMETHOM 001acTH CTajlo OJJHOU
U3 JBUXKYIIMX CWJI HEJaBHETro BCIUIECKA B M3y4eHMM OHToJjorui. Hampumep, ans moneneit
MHOTHMX pa3IMYHbIX MPEAMETHBIX o0sacTel HeoOX0auMO cHOpMyTUpPOBaTh MOHSATHE BPEMEHH.
OTO TMpenCTaBlI€HHE BKJIIOYACT IIOHSATHE BPEMEHHBIX WHTEPBAJIOB, MOMEHTOB BpPEMEHHU,
OTHOCHUTEJIbHBIX Mep BpeMeHHU U T.A. Eciu oHa rpymnna ydeHbIX JIeTallbHO pa3paboTaeT Takyro
OHTOJIOTHIO, TO JPYrH€ MOTYT HPOCTO IOBTOPHO HCIIOJNB30BaThb €€ B CBOMX IPEIMETHBIX
obmactsax. Kpome Toro, ecim HaM HYXHO cO37aTh OOJIBIIYIO OHTOJIOTHIO, MBI MOKEM
MHTETPUPOBATh HECKOJIBKO CYILECTBYIOIIMX OHTOJOTHM, ONUCBHIBAIOIIMX YacTH OOJIbIION
npeaMeTHOM obimacTu. MBI Takke MOXeM IOBTOPHO HCHOJIb30BATh OCHOBHYIO OHTOJIOTHIO,
takyto kak UNSPSC, u paciupuTs ee 1715 OnMcaHusl HHTEPECYIOlel Hac MpeaMETHOM 001acTu.

Co3naHue sIBHBIX JOMYIIEHUH B MPEIMETHOM 001acTH, JeXKalluX B OCHOBE pealn3alluy,
AT BO3MOXKHOCTh JIETKO HM3MEHUTb ASTH JONYLIEHUS NpU HU3MEHEHMM HAlllUX 3HAHUH O
npeaMmeTHoi  obmactu. JKecTkoe KOAMPOBAaHME NPEANONOKEHHH O MHpe Ha  s3bIKe
IPOrpaMMUPOBAHUS IPUBOAUT K TOMY, YTO 3TH MPEAMOJIOKEHUS HE TOJBKO CIOXKHO HANTH U
HOHATh, HO U TaKXe CIOXXHO M3MEHUThb, OCOOCHHO Hemporpammucry. Kpome Toro, siBHble
cnenuduKaluy 3HaHUN B MPEJAMETHOM 00JIacTH MOJIE3HBI JJIi HOBBIX MOJIb30BaTeNIel, KOTOPhIE
JIOJDKHBI Y3HATh 3HAYEHUS! TEPMUHOB TIPEAMETHON 00JIacTH.

Otnenenne 3HAHUW TIPEAMETHOM 00JIACTU OT OINEPATUBHBIX 3HAHWUU - 3TO €IIe OINH
BapuaHT OOIIEro NMPUMEHEHUS OHTOJIOTHIl. MBI MOXeM omucaTh 3aAadyy KOH(UTYpHUPOBaHUS
MPOJYKTa U3 €ro KOMIIOHEHTOB B COOTBETCTBUU C TpeOyemoi crnenudukanueil u BHEAPUTH
nporpaMMy, KOTOpasi JeNaeT 3Ty KOH(PUIypalMio HE3aBHCHMOM OT MpPOAYKTa M CaMHX
koMrnoHeHToB. [locie 3Toro ™Mbl MoOXXeM pa3paboTaTh OHTOJOTHIO KOMIIOHEHTOB U
xapakTepucTuk OBM U NPUMEHHUTH ATOT AITOPUTM I KOH(PUIYpHUpPOBAHUS HECTaHIAPTHBIX
OBM. MbI Takke MOXEM HCHOJIb30BaTh TOT XK€ AJITOPUTM sl KOH(UTYpPUPOBAHUS JTH(PTOB,
€CJIM MBI TIPEI0CTaBUM €MY OHTOJIOTMIO KOMIIOHEHTOB JIH(Ta.
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AHanu3 3HaHWI B TPEIMETHOW O0JIaCTH BO3MOXEH, KOTJIa MMEETCs JIeKJIapaTUBHAS
cnenudukanus TepMuHOB. PopManbHBIA aHaIM3 TEPMHUHOB YpPE3BBIYAIHO IIEHEH KakK Npu
MOMNBITKE TOBTOPHOTO UCIIOJIb30BAHUS CYIIECTBYIOIIMX OHTOJIOTHUMA, TaK U MPU UX PACHIUPEHUHU.

Yacro oHTONIOTHS MpEeAMETHON o0jacTu cama 1o ce0e He sBiseTcs 1enblo. Pazpaborka
OHTOJIOTHH CpPOJHH OIpPEISICHUI0 Habopa MaHHBIX M WX CTPYKTYPHI JUIsl UCIOJIB30BaHUS
JpyruMu mporpamMmmaMu. MeToasl penieHus 3aaad, JOMEHHO-HE3aBUCHMBbIEC IPUJIOKEHUS H
MPOrpaMMHBIE areHThl UCHOJB3YIOT B KayeCTBE MJAHHBIX OHTOJIOTMM U 0a3bl 3HAHUH,
MIOCTPOEHHBIE HA OCHOBE 3TUX OHTOJIOTHH.

IlocTanoBKa 321244 K HpaKTquCKOﬁ paGOTe 3

1. 3yuute npeajaraeMplii TEOPETUUECKUN MaTepHal.

2. Pa3paboraiiTe ”HPOPMAITMOHHYIO MOJIENb JUIsl BRIOPAaHHOTO HHXKEHEPHOTO IIPOEKTA.

3. IlocTpoiite MoJieb MPEICTABICHUS TaHHBIX.

4. CoctaBpTe OTUYET, BKIIOYAIOIIMN MOJEIb MPEJICTABICHUS JTaHHBIX, OMHCAHUE
KOMIIOHEHTOB CHCTEMBbI, [IOTOKOB JIAHHBIX, XPAHWIUII U BHEITHUX 00beKTOB. [IpeacraBbre oTueT
M0 MPAKTUYECKOMN paboTe JJIsl 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B cooTBeTcTBUMU C yKa3aHHOHM MPEIMETHON 00JACThI0 M KJIACCOM pPa3pabdaThIBAEMOTO
MPOEKTa IMOCTPOUTE MOJICIb MPEACTABICHUS JAaHHBIX, BKJIFOYAas BO3MOJKHBIC B3aUMOJICHCTBUS
MEXIy KOMIIOHEHTAMH CHUCTEMBI.

Tabnuna 3.2 — lnnuBuayanpHbIe 3aJaHUS

Ne | IlpenmerHast o61acTh Knace C

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUATHC ERP

3 ToproBoe npeanpusTre CRM

4 ToproBoe npeanpusiTue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpouTtenpHoe NpeArnpusTue NC yuyera

8 Briciiee yueOHOe 3aBeieHNE N C ynpaBneHwust
9 HNHdpacTpyKTypa NpeanpusiTHs CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa IPEAIPUSITHS DKcnepTHas cUcTeMa

Conep:xanue oT4yeTa

[To BemMosHEeHHON paboTe coctaBisieTcsi oT4eT. OTYET BBIMOJHAETCS B DJIEKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTYETY MIPOBOAMTCS 3alIUTa MPAKTUYECKON PabOTHI.
OTtyer MmO TpakTUYECKOW paboTe MOMKEH COCTOSTh W3 CIEAYIOIIMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;
- BBOJ/IHAs 4acCTh;

- OCHOBHAs 4acTh (OMmucaHue pabOThl): MOJCIb MPEJACTaBICHUS JaHHBIX

- 3aKJTF0YECHHE (BBIBOIBI).

BBO}IHaSI YacTb OTYCTA JOJKHA BKIIFOYATh ITYHKTBI:

- YCJIOBHUC 3a1a4U;
- IOPAJOK BBITTIOJTHCHUA.

- IPOTPaMMHO-aMMapaTHbIE CPEJCTBA, UCIIONb3yEeMbIE MPU BHIMIOTHEHUN PAOOTHI.
3amuTa oTYeTa 1Mo MPaKTHYEeCKON padoTe 3aKI0YaeTcs B MPEIbsIBICHUN MIPENOJaBaTelto
MOJTyYEHHBIX PE3yJIbTaTOB B BHUJE (aiiia U JEMOHCTPALUU MOJYYEHHBIX HaBBIKOB IPU OTBETAX

Ha BOIIPOCHI NPEMNOAABATENIS.
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KoHnTpoJabHbIe BOnpockl

1. JlaiiTe onpenesieHNe MOHATHIO «MOJIEJIb PEACTABICHUS TaHHBIX).

2. Kakue TuIbl CBSI3U MOT'YT IIPUCYTCTBOBATh B pEIsUOHHBIX B/1?

3. JlaiiTe onpenenieHUe NOHATUIO «IIOTOK JAHHBIX.

4. Kakue TUIIbI B3aUMOICUCTBUS MIPEACTABICHBI MEXIYy KOMIIOHEHTAMH CUCTEMbI?
5. JlaiiTe onpezesieHne MOHATHIO KJIacc, O0BEKT Kilacca, CYyIHOCTh

6. Kem 1 171 yero MokeT ObITh UCIIOJIb30BaHa MOJCHb JaHHBIX?

HpaKTI/I‘{e(!Kaﬂ paﬁoTa 4. CeMmaHTHYECKOE MOACTUPOBAHUEC NAHHBIX U 3HAHUH B
TEXHOJOTrUAX 00JbIINX JAAHHbIX

Heas padorsl: V3yueHne METOJIOJIOTMU CEMAaHTUYECKOTO MOJICIUPOBAHMS JaHHBIX.
[ToryueHue HaBBIKOB MO TNPUMEHEHHIO METOAOJIOTMM MAJisi pa3paboTKu HH(POPMAIMOHHOTO
o0ecrieueHus MPOeKTa.

[IpakTnueckass paboTa HampaBlieHa Ha O3HAKOMJICHHE C OCHOBHBIMH TMOHATHUSMU
MCTOHOJIOTHUHN CCMAHTUYCCKOI'O MOACIIUPOBAHUA NAHHBIX, INOJTYYCHUC HABLIKOB IO ITPUMCHCHUIO
MaHHBIX TOHATHH TpH  pa3paboTKe MPOEKTa, HU3YYEHHE METOJOB  MPOCKTUPOBAHUS
I/IH(l)OpMaLII/IOHHOFO o0ecIreyeHnsi CHCTEMBI.

TpeboBanust K pe3ylbTaTaM BBIMOTHEHHS IPAKTUYECKON PadOThI:

HOCTpOI/ITI) CCMAHTUYCCKYIO MOJCIIb IMPCACTABJICHHA JAaHHBLIX, I[PECACTAaBUTL U
000CHOBATh Pe3yabTaThl MOJICTUPOBAHHUSI.

OcHoBBI TEOPUH

B npoekTHpoBaHUM OHTOJIOTMH YCIOBHO MOKHO BBIICJIUThH JIBa HAIPABICHUS, [0
HEKOTOPOr0 BpPEMEHM pa3BUBABIIMXCS OTAENbHO. [lepBoe CBsI3aHO C NpeACTaBICHUEM
OHTOJIOTMM KakK ()OpMaJbHOW CHUCTEMBI, OCHOBAaHHOM Ha MaTEeMaTHMYECKU TOUYHBIX aKCHOMaX.
Bropoe HampaBieHHe pa3BHBAJIOCh B paMKaxX KOMIIBIOTEPHOW JIMHTBUCTUKM U KOTHUTHUBHOM
HayKH. Tam owomnoms IOHUMAJIACh KaK CUCTEMA aOCTPAKTHBIX MOHITHUMN, CYIIECTBYIOLUIUX TOJBKO B
CO3HAHUU YeJIOBEKa, KOTOpasi MOXKET ObITh BbIpaXKeHA Ha €CTECTBEHHOM sI3bIKe (WJIU CPEICTBAMU
KaKOW-TO Jpyroil cucreMbl cUMBOJOB). IIpu 3TOM OOBIUHO HE JenaeTcsi MPEANOIOXKEHUH o
TOYHOCTH WUJIM HETIPOTUBOPEUYNUBOCTH TAaKOM CUCTEMBI.

Takum oOpa3om, cymiecTByeT JBa ajJbTEPHATUBHBIX IMOJAXOJAa K CO3JaHUI0 U
UcclieIoBaHuI0 OHTONOTUi. [lepBeiii (popMabHBIN) OCHOBAH Ha JIOTHKE (IIPEIUKATOB MEPBOTO
NOpsAJKa, IECKPUIITUBHON, MOJAIbHOM W T.M.). BTOpoil (JIMHrBHUCTHYECKHI) OCHOBaH Ha
U3y4YEHUHM E€CTECTBEHHOIO sI3blKa (B YAaCTHOCTH, CEMAHTUKH) U TOCTPOCHUU OHTOJIOTUH Ha
0OJBIINX TEKCTOBBIX MAaCCUBAaX, TAaK Ha3bIBAEMBIX KOpITyCax.

B Hacrosmiee BpeMs JaHHBIE MOAXOABI TECHO B3aUMOJEHCTBYIOT. MIET o CBA3EH,
MO3BOJIAIOIINX KOMOMHHMPOBATh COOTBETCTBYIOIINE MeTO/bl. [103TOMy MHOI/Ia OBIBAET CIIOXKHO
OTJENUTh JIEKCUYECKHE OHTOJIOTUU C 3JIeMEHTaMU (OpMalbHBIX aKCHOMATHK OT JIOTMYECKHX
CUCTEM C BKJIFOUEHUSIMU JIMHTBUCTUYECKUX 3HAHUH.

HezaBucuMoO OT pa3iavuHBIX NOIXOJOB MOXHO BBIAECIUTh 3 OCHOBHBIX IPHUHIIMIIA
KJIaCCU(UKALUN OHTOJIOTHIA:

- 10 CTeneHu GOPMaIbHOCTH;

- 110 HAMOJIHEHUIO, COIEPKUMOMY;

- 110 LIeJIU CO3/1aHusl.

PaccmoTpuM cooTBeTCTBYIOMIME KIaCCU(PUKAIIUU 110 TTOPSAIKY.

Kaaccndukanus no crenenn popmajbHocTh. ""CriekTp oHTOI0THIH"

OOBIYHO JIIOJM U KOMIIBIOTEpHbIE areHThl (MporpamMmbl) HMEIOT HEKOTOpOe
IIPEJICTaBICHUE O 3HAYECHHUAX TEpMHUHOB. lIporpammuble areHTsl HMHOIZA MPEAOCTaBISIOT
crenu@uUKalrio BXOJIHBIX U BBIXO/IHBIX JaHHBIX, KOTOPBIE TAK)KE MOT'YT OBITh UCIIOJIB30BaHbI KaK
creunguauns rporpamme. CXOJTHBIM 00pA30M OHTOJIOTMM MOTYT OBITh MIPUMEHEHBI, YTOOBI NMPEI0CTaBUTh
KOHKPETHYIO CHelHM(UKALUI0 HUMEH TEepMHUHOB M 3HAa4eHUH TepMHHOB. B pamkax sToro
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NOHUMAaHUsI (TJI€ OHTOJIOTHS SIBJIACTCS CHeUU(PUKANNEH KOHIENTYAIbHON MO - romenmyamsaum)
CYILIECTBYET MPOCTOp AJis Bapualuil. OTaeNnbHbIe BUABI OHTOJOTUNH MOTYT OBITH MPEICTaBICHBI
KaK TOYKH Ha CIIEKTPE B 3aBUCUMOCTHU OT JeTaJIel UX pealln3alti.

FaTanork Ha ocHoee 1D

CNoBapy TEQMUHOE
Tezaypychl.

HethopmanbHele OTHOWEHKWE «Bhiwe- Himes

TAKCOHOMIAK

PopMancHele
TaKCOHOMKM

PopManeHele
3K3ENMNNApEI
CBOMCTEA Ha OCHOBE
thpe iMOE
JrpaHu4eHnA Ha
SHAYEHKMA

M3 BHOHKTMEHEIE KNACChI,

{JBpaTHeIE CBOWCTES
MpoW3EONEHEIE NOMMYECKME

OrpaH4EHIMA

Puc. 2.1. Cnektp onronoruii. Kocas uepra pas3genser CUCTEMbI, MPEJOCTABIISIIOLINE
"4esI0BEKO-TIOHATHBIE" (BbIIIE YEPThl) U ""MAIIMHO-ITOHATHbIE" (HM)KE YEPThI) ONMCAHUS

Ha pucynke n3o0pakeH Tak Ha3bIBa€MbIi CIIEKTP OHTOJIOTUHN MO cTeneHu GopMaTbHOCTH
[IPEJICTaBICHUSI, UCIIOJIb30BAHUIO TEX WM MHBIX CUHTAaKCUYECKUX KOHCTpyKuui. Kaxxnas Touka
COOTBETCTBYET HAJIMYMIO HEKOTOPBIX KIIIOUEBBIX CTPYKTYP B OHTOJIOTHH, OTIMYAIOIIHUX €€ OT
Ipyrux Touyek Ha crektpe. Kocas yepra ycioBHO OTHENSIET OHTOJOTMM OT JIPYTMX PECYpPCOB,
MMEIOLINX OHTOJIOTMYECKHN XapaKTep.

[lepBoii TOuke Ha CIEKTPE COOTBETCTBYET KOHMPOIUPYEMbLIL C106aPb, T.€. KOHEUHBIH
CIHMCOK TEPMMHOB (TPOCTEHIIUM IMPUMEPOM SIBJISIETCS KaTajor Ha OCHOBE MJIEHTH(HUKATOPOB).
Karanoru npencraBisioT TOUHYIO (HE MHOTO3HAuHYI0) MHTEpIpeTanno TepMuHOB. Hanpumep,
KaX/Ibli pa3, cCbUIasCh HAa TEPMUH "MalIMHA", Mbl Oy/IeM UCIOJIb30BaTh OJTHO U TO K€ 3HAUEHUE
(cooTBercTBYtOMIEEe HeEKoTOpoMy ID B ciioBape), BHE 3aBUCMMOCTH OT TOTO, O Ye€M HJET Peub B
KOHTEKCTe: 0 ""cTUpanbHOI MammHe", "aBroMoouse" iy "rocyjapcTBeHHOM MarinHe".

Jpyroil cnenudukanyeii OHTOIOIMH MOXET ObITh 210ccapuil, PeACTaBIAIONUN co00i
CIMCOK TEPMHHOB C HMX 3HAUEHUSMU. 3HAYCHMsI ONMUCBHIBAIOTCS B BHMJE KOMMEHTApUEB Ha
€CTECTBEHHOM $I3bIKE. DTO JaeT Oosbllie HH()OPMALIUU, TOCKOJBKY JIIOAM MOTYT IIPOYECTh TaKOM
KOMMEHTapuif W TIOHATh CMBICH TepMHHA. HTeprnperannu TEpMHUHOB MOTYT OBITh
MHOTO3Ha4YHbIMU. [JIocCapuu HENpPUTOJHBI AJIS aBTOMaTH4YeCKOW OOpabOTKM MpOrpaMMHBIMU
areHTaMu, HO MOKHO, KaK ¥ paHee, IPUCBOUTH TepMHUHaM ID.

Tezaypycer HecyT NOTONHUTEIBHYIO CEMAHTHKY, ONpEAeNsis CBA3M MEXIy TEPMHUHAMH.
OTHolIEHUs, CBOWCTBEHHBIE [UIsl TE3aypyCOB: CHUHOHUMUS, Uepapxuyeckoe OmHOuleHue W
accouuanus. PanHue nepapxuu TepMUHOB, nosiBuBluecs B CeTu, onpenesyii TEPMUHBI Yepe3
orepauuu 0000meHust U yrouyHeHus. Yahoo, HampuMmep, BBesla HEOOJBIIOE YHCIO KaTeropuit
BEPXHEr0 YPOBHS, TAKUX, KaK " MmpeaMeTsl oAexabl "'. 3arem " maTee " onpenensioch Kak BU
(>keHckOM) onexabl. SIBHas uepapxust Yahoo He COOTBETCTBOBajla B TOYHOCTH (OPMAaJIbHBIM
cBoiictBaMm umepapxuyeckoro otHomenus: [TOJIKIIACC-KJIACC. B takux uepapxusix MOKET
BCTPETUTHCA CHUTyalUsl, B KOTOPOM DK3EMIULIpP KJacca-IIOTOMKA HE SIBISIETCA DK3EMILIIPOM
kiacca-penka. Hampumep, oGmias kateropust " mpeaMeTsl OJIekabl " UMeeT MoAKaTeropuio "
xKeHckue " (KoTopas JoJkHa Obuta Obl 00Jiee TOUHO HA3bIBATHCS " JKEHCKUE MPEIMETHI O/1€XK IbI
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n " n

"), a 3Ta KaTreropus, B CBOIO OYEpE/b, BKIIOUAET MOJKATEropuMu " akceccyapsl " U " miates .
SlcHo, uTO akceccyapbl, Hanpumep " Opomwm ", HE SBISAIOTCS MPEAMETaMHU OJEKIbL. 3/1€Ch HE
BhITIOJIHsIETCs BaxkHOE cBOMcTBO oTHOIIEeHUs [IOIKIJIACC-KJIACC - TpaH3UTUBHOCTb.

Jlanee crneayeT Touka ¢hopmanvHvle makcoHomuu. ITa Pa3HOBUIHOCTb OHTOJIOTHMA
BKJITOYaeT TouHoe omnpenenenue otHomreHus [10IKITACC-KJIACC (o6o3nagaemoro kak iSA ).
B Takux cucTemMax CTpOro COOJIIOIAETCS MpPaH3umMueHOCms OTHOIIEHHS ISA: eciu A SBISIETCS
noJKJIaccoM Kjacca B, To kaxaplil mojkiacc kiacca A Takxke sBIsSETCS MMOJKIaccoM Kiacca B.
Crporas uepapxusi KjJaccoB HeOOXOAMMa MPH HCHOJIB30BAHUU HACIEAOBaHUS JJIs MPOLEAYpPbI
JIOTUYECKOI'0 BBIBOJIA.

Crnenyromjasi TOYKa CIEKTpa - HajJM4he B OHTOJIOTMYECKON cucTeMe (QopMallbHOTO
ornomeHust DK3EMITISAP-KJIACC (o6o3nauaemoro kak isInstanceOf ). Hekortopsie
KJIacCU(UKALMU BKIIIOYAIOT TOJBKO HMMEHA KJIACcCOB, JPYTrHe COAepKaT Ha HUKHEM YpPOBHE
sk3eMIuIsipel  (uHauBUIbl). st otHomenuss OK3EMIUIAP-KIIACC  BoimosHseTCs  Tak
Ha3biBaeMas "HaclielyeMOCTh" BJIOJIb OTHOMICHUS ISA: eciid A sBJIsIETCS TOAKIIACCOM Kiacca B,
TO KaXKABIM SK3eMIULIp Kiacca A Takke SBIsSeTcs AK3eMIuisipoM kiacca B. I[loatomy B
MPUBEICHHOM BbIlIEe MpuMepe " Opomn " HE MOTYT OBITh MOMEIICHBI B HEpapXuu Huxke "
npeaAMeT OACKIbI ", Make B IMOJAKATETOpHUIO " JKEHCKHWE MPEIMETHl OJeXKIbl ", WIM CTaTh
9K3EMILIIPOM STOM KaTeropuu.

Jlanee cpeu CTPYKTYPHBIX JIEMEHTOB MOSBISIOTCS C10myl. 3]1€Ch KIACChl (MHOTA MX
HA3BIBAIOT (pelimamu ) MOTYT UMETh UH(GOPMALIUIO O cgoticmeax (cromax). Hanpumep, kmace "
MpeaAMET OJIekKIbl " MOXET UMeTh cBoicTBa " mena ", " caeman u3 ". CBoiicTBa OBIBAIOT
0COOCHHO TOJIe3HBIMU, KOT/Ia OHM OTpEAeNICHbl Ha BEPXHUX YPOBHSX HEPAPXHUH U HACIEIYIOTCS
nojkiaccamu. Tak, B IOTpeOUTENBCKOM nepapxuu kiaacc " mpoAayKT " MOKET UMETh CBOMCTBO "
1eHa ", KoTopoe mojyyaT BCe €ro MOAKIACCHI.

Bonpiieit BhIpa3UTENBHOCTRIO 00JIaJal0OT OHTOJIOTHHU, BKJIOYAIOIIME OTPAaHUYCHHUS Ha
o0yacTh 3HAUEHUU CBOMCTB. 3HAYEHMsI CBOWCTB OepyTCsl M3 HEKOTOPOTO MPEAOIpPENEICHHOTO
MHOXeCTBa (IIeJIbleé YHUClIa, CHUMBOJIbHBICE KOHCTAHTBI) WJIM M3 IOAMHOXKECTBA KOHIICTITOB
OHTOJIOTHH (MHOXKECTBO IK3EMILUISIPOB JAHHOTO KJlacca, MHOXECTBO KJaccoB). MOKHO BBECTH
JIOTIOJIHUTENIbHBIE OTPAaHWYEHUSI HA TO, YTO MOXET 3aloJIHATH CBOMCTBO. Hampumep, mis
cBoiicTBa " crmenman w3 " kijacca " mpeaMeT ONekAbl " 3HAYEHHS MOTYT OBITh OTPaHUYCHBI
’K3eMIUIsIpamMu Kiacca " marepuan ". Jlerko yBuzueTs npo0iaemMbl, KOTOpPbIE MOT'YT BOSHUKHYThH B
ATOM CiIy4ae MpHU HCIOIb30BAaHUM HecTporoil TakcoHomuu. Ecnu " myxu " - moToMok kiacca "
IpeIMeT OBl ", TO OH yHaclleyeT CBOWCTBO " clenaH u3 " BMECTe ¢ OrpaHUYEHHEM Ha €ro
snauenust (" marepuan ).

B nemom ¢ HeoOXOOUMOCTBIO ONUCHIBaTH 0OO0J€€ CIOKHbIE (AKThl BbIpA3UTEIbHBIE
CpeICTBAa OHTOJOTHH (M €€ CTPYKTypa) YCIOXHsoTca. Hampumep, mMoxkeT moTpeboBaThes
3al0JHUTh 3HAYeHHE KakKoro-iubo CBOMCTBA SK3EMIUIIpA, HCIHOJB3YS MaTeMaTH4YecKoe
BBIPOKEHHME, OCHOBAHHOE HA 3HAYEHUSX JPYIMX CBOMCTB JAHHOTO SK3EMIUISpa WM 3HAYEHUAX
CBOMCTB JIpyruX 7K3eMIUIIpoB. MHOTHE OHTOJIOTHMH MO3BOJISIOT OOBSABIATH JBa U Oojee Kiacca
TU3BIOHKTUBHBIMU  (HEMEPECeKAIIUMHUCSA). JTO O03HAa4yaeT, 4YTO Yy JIaHHBIX KJIacCOB HeE
CYIIIECTBYET OOIINX IK3EMIUISPOB.

HekoTtopsie sA3bIKM ONMUCAaHUSI OHTOJIOTUN MO3BOJISIIOT JI€JaTh MPOU3BOJIbHBIE JIOTUUECKUE
YTBEPKACHUS O KOHLIETITAX - AKCUOMBL.

S3piku ommcanus oHTonorui, Takue kak CycL u Ontolingua, mo3BoisIIOT (UKCUPOBATH
YTBEPKJICHHS Ha SI3bIKE JIOTUKH MpeaukaToB mepBoro nopsaka (FOL).

Kanaccndpukanus no ueam co3raHus

B pamkax »Toi KkiaccMpUKauU BBIIEISIOT 4 YpOBHS: OHTOJOTHUSI TPEICTABIICHUS,
OHTOJIOTHS BEPXHETO YPOBHS, OHTOJIOTHSI MPEAMETHON 00JIacTH U MPUKIIAAHAS OHTOJIOTHSI.
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OHTonornm KOHL|eNTyanusauus
I'lpe,EI,CTaBJ'IEHMFl CbOpMEJ'IMBMOB npelcTaeneHnA
3HaHWW

NOBTOPHO UCNOoNb3YyeMaA B

OHTOnornm pasHbIX NpeaMeTHbIX 0BnacTax

BEPXHEro YpOoBHS

NoOBTOPHO UCNONb3yeMaA BEHYTPKU

OHTonoruu npegMeTHbIX] OAHOW NnpeameTHol obnactn

obnacrtein

HET BOSMOXHOCTW NOBTOPHO

[MpuknagHble
ncnonb3oBaTh

OHTOJTOTHI

Puc. 2.2. Knaccudukamusi OHTOJIOTHI 0 LIETU CO3AaHUs

OHTosI0THSA PEICTABIEHUSA

Ilens ee co3maHus - ommcarh O0JacCTh NPEICTABICHUS 3HAHWUH, CO34aTh S3BIK IS
cnenn(UKauy APYruxX OHTOJNOTUI Oojee HU3KUX ypoBHeH. [Ipumep: onmcaHue MOHATHH S3bIKa
OWL cpencteamu RDF / RDFS. B gaHHOM ONHMCaHUH OMNPEAEISIOTCS TaKUE IMMOHSTHSA, Kak

nn nn nn nn

"kiacc", "oTHomeHue", "orpannueHre Ha 3HaUYeHue cBorcTra", "momen", "auanazon" u T.II.

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

owl:Restriction

—— owl:AnnotationProperty

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

Puc. 2.3. OnTonorust mpeacrasienus s si3bika OWL
OHTOJ1I0THSI BEPXHEr0 YPOBHA
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Ee Ha3HaueHue - B CO3AaHNU €AMHON "TIPaBUIIbHON" OHTONOTUH, (PUKCUPYIOLIECH 3HAHUS,
oOure A HEeCKOJIbKMX IMpeIMEeTHBIX o0jacTei, 1 B MHOTOKPAaTHOM HCIOJB30BaHUU JaHHOUN
oHTONOTMH. CyIIECTBYET HECKOJIBKO KPYIHBIX OHTOJIOTHMH BEPXHETO YPOBHS: cye, porcs, suwo,
ontosorusi [[xona CoBsl (J.Sowa) m apyrue. Ho B 1eOM MONBITKA CO34aTh OHTOJIOTHIO
BEPXHEI'0 YPOBHS Ha BCE CIIy4au >KU3HM II0Ka HE IPUBEIU K OKUAAEMBIM pe3yibTaTamM. MHoOrue
OHTOJIOTMH BEPXHEr0 YPOBHS MOXO0XKH JApyr Ha apyra. OHU coaepikaT OJHU U T€ K€ KOHIIETITHI:
CYIIHOCTb, SIBJICHHE, IPOLECC, OOBEKT, pOJb, IMPOCTPAHCTBO, BpEMs, MaTrepus, COOBITHE,
JIICUCTBHUE U T.II.

Entity

Subclass-Of

erysical Jmnn 29O [

A F A A

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

Puc. 2.4. Bepxuuii ypoBens uepapxuu onronoruu SUMO

OmnToJI0rNsI MpeAMeTHOM 00J1acTH

Jlpyroe Ha3BaHUE - OHTOJIOTHS JoMeHA. HazHaueHWe cxoxe ¢ Ha3HAYeHHWEM OHTOJIOTHU
BEPXHEr0 YpOBHS, HO 00JacTh WHTEpeca OrpaHHuYEHa OJHOW MpeIMETHOW 001acThio (T.H.
JIOMEHOM), HamlpuMep, aBHallWs, MEIHUIMHA, KYJIbTypa, TUCTaHIIMOHHOE OOy4eHue, MHTepHeT-
TexHosoruu. OHTONOTHsI TpeAMeTHOH oOnacTu 0000IIaeT MOHATHS, MCIOJB3YIOIIUECS B
HEKOTOPBIX 3a7jadax JOMEHa, a0CTparupysch OT caMHX 3afad (Tak, OHTOJIOTHS aBTOMOOWIEH
HE3aBUCHMa OT JIIOOBIX OCOOCHHOCTEH KOHKPETHBIX MAapOK MallMH). Bo MHOTMX AMCHUIIIMHAX
ceifuac pa3pabaTBHIBAIOTCS CTaHJAPTHBIE OHTOJIOTHH, KOTOpPBIE MOTYT HCIHOJIB30BATHCS
HKCHEepTaMU IO MPEeAMETHBIM 00JacTsAM JJii COBMECTHOI'O HCIOJb30BAHUS U AHHOTHPOBAHMS
uH(pOpMaluu B CBOEH 00JIaCTH.

Hanpumep, B 06s1acTH METUIIMHBI CO3/JaHbI OOJIBIINE CTaHIAPTHBIE, CTPYKTYPUPOBAaHHbBIE
cioBapu, takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHUCTeMaTU3MpOBaHHAs HOMEHKJIATypa MEIUIMHBI - KJIMHU4YecKas TepMmuHosorus) u UMLS
(Unified Medical Language System - cemantuueckasi cetb CucreMbl YHHDUIIUPOBAHHOTO
Menununackoro S3pika). Takke MNOSBISAIOTCS OOMIMpPHBIE oOuIeneneBble OHTONOrUU. Tak,
nporpamma OOH mno passutuio (United Nations Development Program) u xommaHus
Dun&Bradstreet o0benununu  ycunuss s paspabotrku onrtonmoruun UNSPSC, kotopas
MIPEAOCTABIISICT TEPMUHOJIOTHIO TOBAPOB M YCIYT (WWW.UNSPSC.0rg).

IMpuxaagHasi OHTOJIOT U

Ha3znauenne Takoit OHTOJNOTMA B TOM, YTOOBI OMHUCATh KOHIENTYaJbHYIO MOJETh
KOHKPETHOW 3aJaud WM MpuiokeHus. [IpukiagHble OHTONOTMU OINHUCBHIBAIOT KOHIIETITHI,
KOTOpBIE 3aBHCAT KaK OT OHTOJIOTMM 337ad, TaK W OT OHTOJOTHH IPEIMETHOH OOJacTH.
[IpuMepoM MOMKET CIYXHTb OHTOJOTHS JUIi aBTOMOOWJIEH, CTPOMTENbHBIX MaTepHajoB,
BBIUUCIUTENIFHOW  TEXHWKH. TakWe OHTONOTMM  cojaepkaT Haubonee crenuGuIHyro
undopmanmto. [Ipumeps: onromormu mnpoektoB TOVE, Plinius. TOVE (Toronto Virtual
Enterprise). Llenb mpoekTa - co3ianne MOJeNN JaHHBIX, KOTOpas JOJDKHA:

- o0ecnieuyuTh OOIIYI0 TEPMUHOJIOTHIO ISl IPEIMETHON 00JIacTH, MPUIIOKEHUS KOTOPOH
MOTYT COBMECTHO HCITOJIb30BAThCS U TIOHUMATHCS KAKIBIM YIaCTHUKOM OOIICHUS;
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- 1aTh TOYHOE U IO BO3MOXXHOCTU HENPOTHUBOPEUMBOE ONPEICIICHNE 3HAYEHUS KaXI0T0
TEPMHHA Ha OCHOBE JIOTUKH MEPBOT0 MOPSAKA;
- o0ecrieuyuTh 3aJaHHE€ CEMAaHTHUKM C TIOMOINBI0O MHOXECTBA AaKCHOM, KOTOpBIE
ABTOMATUYECKHU MO3BOJISAIOT MOJIy4aTh OTBET Ha MHOKECTBO BOIIPOCOB O MPEIMETHON 00IacTH.
TOVE pomkHO o0O0eCnednTh TIOCTPOSCHUE WHTETPUPOBAHHONW MOAEIH HEKOTOPOU
IpEeIMETHOM 00JIacTH, COCTOSIIEH W3 CJIENYIONIMX OHTOJOTHHU: ONepanui, COCTOSHUN U
BPEMEHM, OpraHU3aluH, PECYPCOB, IPOAYKTOB, CEPBHCA, IPOU3BO/ICTBA, LIEHBI, KOJIHYECTBA.
Plinus. Llenpio mpoekTa SIBISCTCS MOJTYaBTOMATHUECKOE U36leueHue 3HAHUL U3 TEKCTOB
Ha €CTECTBEHHOM $I3bIKE, B YACTHOCTH, JUTEPATYpPhl O MEXAHUUECKUX CBOMCTBaX KEPaMHUUECKHUX
MaTepuaioB. Tak Kak TEKCThl OXBaThIBAIOT IIMPOKUM TUANa30H MOHATUH, TPeOYeTCs] MHOKECTBO
MHTETPUPOBAHHBIX OHTOJOTUH Ul OXBaTa TAaKUX MOHATHM, KaK KEpaMHUECKUE MAaTepHallbl U UX
CBOICTBa, crOcoObl MX 00pabOTKH, pa3NuyHbe AEPEKThl MATepUAIOB, HAPUMEp, TaKue Kak
TpelMHbl W TOpbl. OHTOJOTUS ONpPENENseT A3bIK, NPU IOMOLIM KOTOPOrO BbIpa)KaeTcs
CEMaHTHYeCKas 4acTh CIOBaps.
Kaaccnpukanusi OHTOJIOTHIA 110 COAECPKUMOMY
CywHocTn, CobbiTha,
MpocTpaHcTeo, Bpems...

Obwwme
OHTONOMMN

CocTaBneHne pacnucaHui,
onpepaeneHue Lenei,
Knaccudmkauma

QOHTOnorKm
3agad

MuoxecTBa npeamMeToB: cKanbnenu,

[lpeamMeTHble ekaReDE

OHTOJTOTUK

Puc. 2.5. Knaccudukanus OHTOJIOTHI IO COAEPKUMOMY

Jannas knaccudukanysi O4eHb MOX0Xa Ha MPEeIbIAYIIYI0, HO 3/1eCh aKLEHT CMEIaeTcs
Ha peajibHOe COAECP)KUMOE OHTOJIOTHH, a He Ha aOCTPaKTHYIO 1IeJIb, IPECIelyeMYI0 aBTOPaMHU.

Obuue onmonocuu onuChHIBAIOT Haubosee oOIIMe KOHUENTHl (IIPOCTPAHCTBO, BpeMS,
Mmatepusi, 00beKT, cOObITHE, JeHCTBUE U T.J.), KOTOpble HE3aBUCUMbI OT KOHKPETHOH MpoOIeMbl
WM obsacT. B 3Ty kaTeropuio nonaaaroT U OHTOJIOTHH NMPEACTABIEHUS, 1 OHTOJIOTUU BEPXHETO
YPOBHSI.

Onmonozusn, oOpueHmupoeanHas Ha 3a0ayy - OSTO OHTOJOTHS, HCIOJIb3yeMas
KOHKPETHON MPHUKJIAJIHON MPOrpaMMON U COAep Kalllas TEPMHUHBI, KOTOPbIE UCIOJIB3YIOTCS MPU
pazpabotke 10, BrInonHsIOMEro KOHKPETHYIO 3aAauy. OHa oTpaxaeT crenu(uKy npuIoKeHUs,
HO MOJXKET TaKKe COJiepKaTh HEKOTOpble O0OIIMe TEepMUHBI (Hampumep, B TrpaduueckoM
penaktope OynyT U crienuuyecKue TEpMUHBI - ATUTPA, TUIT 3aJIMBKH, HAJTOXKEHHE CJIOEB U T.1.,
U olmme - COXpaHMTh W 3arpy3uTh ¢ain). 3agaud, KOTOPHIM MOXET OBbITh MOCBSIIEHA
OHTOJIOTHS, MOTYT OBITh CaMbIMU Pa3HOOOPA3HBIMU: COCTABJICHUS PACIUCAHUs, ONpEIeIIeHUE
nenei, TuarHocTuka, mnpojaxa, paspaborka I[1O, moctpoenue kinaccudpukanuu. [Ipu sTOoM
OHMONIO2Us 3a0a4l WCTIONB3YET CHEIHATN3aliI0 TEPMHHOB, MPEJCTABICHHBIX B OHTOJIOIHAX
BEPXHET0 YPOBHS (00Wux OHMON02UX).

Ilpeomemnana onmonozua (WU OHMONO2UA NpeOMemo§ ) OIMCHIBAET pealbHbIE
IpPEIMETHI, YYaCTBYIOIIUE B KaKOW-T100 JeaTeNbHOCTH (Ipou3BoIcTBe). Hanpumep, 310 MOXeT
OBITH OHTOJIOTHSl BCEX YacTeldl M KOMIIOHEHTOB CaMOJIETOB ompeneneHHod Mapku (Boeing) u
CBe/IeHUS 00 UX MOCTaBIIMKaX, XapaKTEPUCTUKAX, CIIOCO0E COeTMHEHUS APYT C IPYTOM H T.II.
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OHTostoruu AJs1 00pa0OTKM TEKCTOB HAa eCTECTBEHHOM si3bike. Jlekcnmueckue
OHTOJIOTHH

Jlyis Toro 94ToOBl MPUMEHUTH OHTOJIOTHIO JIJISi aBTOMATHYECKOW 0OpabOTKH TEKCTOB, B
YaCTHOCTH, JJIsl pelIeHus 3a/1a4 HHPOPMAITMOHHOTO MOKCKA, HEOOXOANUMO MOHITHSIM OHTOJIOTUU
COIMOCTaBUTh HAOODP S3BIKOBBIX BBIPAXKEHHH (CIIOB M CIIOBOCOYETAHMIA), KOTOPHIMU IOHSTHS
MOTYT BBIPA)KaTbCsl B TEKCTE.

[Tpouienypa comocTaBieHus MOHITHIA OHTOJOTHI M SI3BIKOBBIX BBIPAKEHUN MOXKET OBITh
OCYIIIECTBIICHA Pa3IMYHBIMU CIIOCOOAMHU.

Bo-miepBBIX, OHTONIOTHS MOXET OBITh CleTaHa 3apaHee, IyTeM JIOTUYECKOM
KJIacCU(UKalLlMKU, a 3aTeM K €€ JIEMEHTaM MOTYT ObITh NMPHUIHCAHBI S3bIKOBBIC €AMHMIIBI. Tak,
Hanpumep, Jyr Jlenar (Doug Lenat), pykoBomuTenb HU3BECTHOIO IpPOEKTa B o0OJacTu
npencraBienus 3Hanuii Cyc, B pamkKax KOTOpPOro Mpeirnojaraioch (GpopMaliv30BaTh 3HAHUS
3/IpaBOTO CMBICIIA (COMMON SeNse) M MCIOIb30BaTh UX, B YACTHOCTH, /IS 00OpaOOTKH TEKCTOB Ha
€CTECTBEHHOM f3BbIKE, CUMTAET, YTO y4eT 3HAYCHUI CJIIOB MOXKET TOJbKO 3amyrarh ("words are
often red herrings"), 4To 3HA4YeHHS CJIOB JENSAT MHP HEOJHO3HAYHO, a JIMHUH JCIICHUS
MIPOUCXOAT U3 CAMBIX PA3IMUHBIX IPUYUH: HCTOPUUYECKUX, (PU3MOTOTUYECKHX U T.II.

[Ipennaraercst co3iaBaTh OHTOJIOTHIO IIYTEM JIOTUYECKOTO aHalIu3a, ""cBepxy-BHU3". [Ipu
S9TOM HMMEHAa BBOJUMBIX TMOHSATHI (3KeJIaTeNnbHO) MOJKHBI OTpaKaTh T€ MPHU3HAKH, KOTOPHIE
3QJI0)KEHBI B OCHOBY JielieHUs. B pe3ynbTare NOJMy4arOTCs HWMEHA TMOHSITHH JOCTaTOYHO
TPOMO3JIKME, HEECTECTBEHHbIE, C HUMHU TPYIHO OIEpPHPOBaTh Kak pa3paboTyuMkaMm, TaKk U
BO3MO>KHBIM TI0JIb30BATEIISIM.

Hpyras mpobiemMa Takoro MOAXOJa: MPHUIKCHIBASL SI3bIKOBBIE BBIPAKEHUS JIOTHYECKU
000CHOBAaHHOW CHUCTEME TOHSATHH, MBI TOJIy4aeM, 4YTO OJHO U TO K€ CJIOBO MOXKET
COOTBETCTBOBATh CJIMIIKOM OOJNBIIOMY KOJIWYECTBY TakuX 'MpPaBUIbHBIX" TIOHATUNA B
3aBUCUMOCTH OT KOHTEKCTa, a 3HAYMUT, BO3HUKAET W3JIUIIHSAS MHOTO3HAYHOCTH JIEKCUYECKOU
€UHULIBI.

Kpome Toro, torma kak HEOOJIBIIME OHTOJIOTHH MOTYT OBITH IOCTPOCHBI METOJOM
CBEpXYy-BHHM3, pPa3paboTKa MOAPOOHBIX OHTONOTUW [UIsl pealbHBIX MPUIOKEHUH - 3a7ada
HeTpUBUANbHAsA. bojee Toro, BO MHOTMX TPEIMETHBIX OO0JACTIX 3HAHUE, HYXHOE s
pacnpoCTpaHEHUs W MHTErpalldd, COJIEPKUTCS B OCHOBHOM B TeKCTax. [3-3a BHYTPEHHUX
CBOMCTB Y€JIOBEUYECKOTO SI3bIKa HETPOCTOM 3a/1aueil sIBJISETCS CBSA3aTh 3HAHUS, COJEpIKaIecs B
TEKCTax, C OHTOJIOTUSAMH, Jake eci Obl Obla MOCTpPOeHa MOJAPOOHAs OHTOJOTHS MPEeIMETHON
o0nacTH.

HexoTopsle Hcce[0BaTeNH, TAKHE KaK W3BECTHBIH OpuTaHcKuii muHrBucT Mopuk Buikc,
CYUTAIOT, YTO "HECMOTPsI HAa TO, YTO BCE aBTOPHI CTATE€W MO OHTOJIOTHSM IMOJYEPKUBAIOT, YTO
MOHITHUS SABISAIOTCA KUPNUYMKAMH JIIOOOW OHTOJIOTMH, Mbl MaHUMYJIHPYEeM MOHSATHUSIMU
MOCPENICTBOM CJIOB. BO BCEX OHTOJIOTHSIX, KOTOPhIE M3BECTHBI, CJIOBA UCIIOJIB3YIOTCS VIS TOTO,
4YTOOBI MPEACTaBIATh MOHATUS. CleoBaTeIbHO, TO MHOKECTBO SIBICHHI B MHpE, KOTOpbIe HE
BepOAIM30BaHbl, HE MOTYT OBITh CMOJIETUPOBAHBL. MBI MOXXEM OIHKCATh ATO SIBJIEHHUE KaK
Ontonornyeckyto rumnore’y Cenupa-Yopda, To €cTh TO, YTO HE OMHUCHIBAETCS CIOBaMH, HE
MOJKET OBITh OTPA’KEHO B OHTOJIOTHU:".

Bropoe mHampaBneHue, KOTOpoe OOBIYHO OOCYXIaercs, - JTO YCTaHOBJICHHE
COOTBETCTBUI MEXIYy HepapXUUEeCKUMHU JIeKCHueckUMH pecypcamu tuna WordNet u HekoTopoit
oHronorueir. WordNet-pecypcbl ONMUCHIBAIOT JEKCHYECKHE OTHOILICHUS MEXKIy 3HAuYCHUSIMHU
CJIOB, TIPEJICTABJIICHHBIC B BHUJC OTACIBHBIX EAUMHHUI] B HEPAPXUUYECKOH CETH - CUHCEMOS.
OTHOIIEHUS! MEXAY JICKCHYECKUMH €JMHULIAMHU B 3HAUYUTEIIbHOM MEpe OTPaKaroT OTHOLIEHUS
00BEKTOB BHEITHETO MHPA, TIOITOMY TaKHE€ PECYPCHI YAaCTO PacCMATPUBAIOTCSA KaK OCOOBIN BHUT
OHTOJIOTUH - JleKcuuecKue Ui JUHUCUYeCKUe OHMOIO02UU.

['maBHOW XapaKTEPUCTUKON JIMHIBUCTUYECKMX OHTOJIOTHMH SBJISIETCS TO, YTO OHH
npuBsi3aHbl K 3HaYeHuM ("are bound to the semantics") SI3bIKOBBIX BBIPQXKEHUI (CIIOB, UMEHHBIX
Tpynmn W T.1.). JIMHTBUCTUYECKHE OHTOJIOTHH OXBAaTHIBAIOT OOJBIIMHCTBO CJIOB SI3bIKA U
OJIHOBPEMEHHO MUMEIOT OHTOJIOTMYECKYIO CTPYKTYPY, IPOSBIISIIOUIYIOCS B OTHOILIEHUSX MEXKIY
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NOHATUSIMH. [[03TOMY JIMHTBUCTUYECKHE OHTOJIOTUM MOTYT PacCMaTpHUBATHCS KaK OCOOBIN BHJ
JICKCHUYECKOW 0a3bl JaHHBIX U 0COOBIH THIT OHTOJIOTHH.

JIMHIrBUCTUYECKHE OHTOJIOTUH OTIMYAIOTCS OT (OPMAIBHBIX OHTOJIOTUH MO CTEIECHU
dopmanmuzanuu. [lodToMy mnpesdmonaraercs, YTO pa3pabOTYUKK TaKOrO poJila PECYpPCOB
pa3padaThIBalOT HEPAPXHUIO JIEKCUYECKUX 3HAUEHUH €CTECTBEHHOIO s3bIKa, a JJIsl 60Jiee CTPOroro
ONHKCAHWsI 3HAHUH O MHpPE HEOOXOIMMO COIOCTaBUTh TaKUE PECYpChl € KaKUMHU-IHOO
(dbopMaTbHBIMUA OHTOJIOTHSIMH.

Tak, comepxaHHMEM OJHOTO M3 MPOEKTOB SIBIIICTCS YCTAHOBJICHWUE OTHOIICHHHA MEXKIY
WordNet u EuroWordNet, ¢ oxHoii ctopoHsl, 1 popmanbHoit onTonorueir SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. IIpoekT cOCTOMT B TOM, YTOOBI YCTAHOBHTH COOTBETCTBUE
Mexay cunceramu WordNet ¥ MOHSATHAMH OHTOJIOTHH, IIPH KOTOpOM Kaxablid cuHceT WordNet
7100 HAmpPSMYIO COIOCTABJISCTCS C IMOHSITHEM OHTOJOTHH, JIMOO SIBJSICTCS TUIIOHUMOM JUIS
HEKOTOPOTO MOHATHUS MU 3K3EMIUIIPOM (3JIEMEHTOM) MTOHATHUSL OHTOJIOTHH.

VYuactHuku japyroro mnpoekrta - OntoWordNet - cunrtaror, 4T0 HEAOCTATOYHO MPOBECTH
dbopmanibHyto ckieiiky pecypca tuma WordNet u QopmanbHON OHTONOTHMU: HEoOXoauma
3HAYMTENIbHAS PECTPYKTYpPHU3AIUSl HMCXOIHOTO JICKCHUECKOro pecypca. AHajormyHas pabora
npoBouTcs U B mpoekte Cyc.

Tpetnii nyTh - TONBITAThCS pPa3pabOTaTh EAWHBIA pPECypc, B KOTOPOM ObUIA ObI
cOamaHcupoBaHbl 00€ YacCTH: CHCTEMa TOHSATHH M CHCTEMa JIGKCHYECKMX 3HAYeHHH, - UYTO
3aKIII0YAeTCS B Pa3yMHOM DAa3JICJICHUU ITUX CIUHHII B CO3JaBaEMOM pecypce M aKKypaTHOM
ONHMCAaHNM WX B3auMOCBs3ed. [lompiTka Takoro TOAXOJa peadu3yeTcss B OHTOJOTHSIX
MikroKosmos u OntoSem.

IMocTanoBKa 3a1a4u K NpaKkTHYecKoii padore 4

1. U3yuuTh npeasiaraeMplili TEOPETUUECKUI MaTEepHUal.

2. IlocTpouTh BpEMEHHYIO U CETEBYIO AUArpaMMBbl JJIsi BBIOPAHHOTO MPOEKTA.

3. I[locTpouts nuarpamMmy pacrpenesieHusl y4aCTHUKOB IPYIIIBI IO 3TallaM.

2. TlocTpouTh CEMAaHTUUYECKYIO MOJETb TMPEJCTABICHUS JIaHHBIX, TPEICTABUTh |
000CHOBAThH Pe3yabTaThl MOJICTUPOBAHHUSI.

3. ITocTpouth OTYET, BKIFOUAIOIINM MOJIEh JaHHBIX U ee onucanue. [IpeacTtaButh oTyeT
MO MPaKTUYECKON paboTe ISl 3aIIUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3agaHui

B cootBercTBUU C y1<a3aHH0171 HpeHMeTHOﬁ 00JIaCTBI0O U KJIACCOM pa3pa6aTLIBaeM0171
HHq)OpMaHHOHHOﬁ CUCTCMbI IIOCTPOUTHL CEMAHTHUUYCCKYIO MOJC/Ib MPCACTABICHUA JaHHBIX,
MNpEeaACTaBUTL U 000CHOBATh PE3YJIbTAaTbl MOACIIUPOBAHUS.

Tabnuna 4.4 — lnnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacthb Kinacc IC

1 Ckiag MRP

2 ITpon3BOACTBEHHOE NPENIPUSITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpountenbHoe NpeaupusITHE NC yuera

8 Briciiee yueOHOe 3aBe/ieHIe NC ympaBneHwust
9 WHdpacTpyKTypa NpeanpusiTHs CIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPHUSITHSI DKCIepTHasi CUCTEMA
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Conep:xanue oT4yeTa

[To BemMoOMHEHHOW paboTe cocTaBisieTcss oTdyeT. OTYET BBINMOJHACTCA B SJIEKTPOHHOM
Buze. [1o BeIMOMTHEHHOMY OTYETY IMPOBOAMTCS 3aIUTa IPAKTHYECKON PaOOTHI.

OTyer MO mpakTUYECKOW paboTe MOMKEH COCTOSATh W3 CIEAYIOIMIMX CTPYKTYPHBIX
3JICMCHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsI 4YacCTh: KpaTKOE OMHUCaHUE Liejied mpoekta. BBoaHas yacTh OoTYeTa JIOJKHA
BKJIFOYATh TYHKTBI:  YCJIOBHE 3aJa4M; IOPSIOK BBIOJTHEHHUS, IPOTPaMMHO-aapaTHbIC
Cp€I[CTBa, I/ICHOJIB3yeMbIC HpI/I BBIITOJIHCHU N pa6OTBI.

- OCHOBHAs YacCTh: OITMCAHNE CEMAaHTUYECKOW MOJICIIN MTPEACTABICHUS JaHHBIX

- 3aKJII0UYEHUE (BBIBO/bI);

- CIIHCOK MCIOJIb30BAaHHOM JINTEPATYPHI.

3ammra oTyeTa o NPaKTUYECKOM paboTe 3aKiIrovaeTcs B IPEAbsIBICHUN MPENOIaBaTENI0
MOJIYYCHHBIX PE3YJIbTATOB B BUJE (haiijia U JEMOHCTPALUM MMOJTYyYEHHBIX HABBIKOB MPH OTBETaX
Ha BOIPOCHI IIPETIO/IaBATEIIS.

KoHnTpoJibHbIE BOIPOCHI

1. VYnpagsieHue KaueCTBOM MPOrPaMMHOTO MPOIYKTA.

2. [Tponecc miianupoBanus coznanus I10.

. KonTponbHble 0OTMETKH 3TanoB padoT.

. I[I/IarpaMMbI MponecCoB U BpCMCHHBIC JUAarpaMMBlI.

. BpeMeHHbIe 1 ceTeBble TuarpaMMsl.

. Pactipegenenue ncnosHuTeNnei no sranam

. Tunel pucKOB, KOTOpPbIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA IPOCKT
. Cxema nporiecca ynpapieHUs] pUCKaMU

. Pe3ynbTathl aHanusa puckoB

O 0 3O\ n KW

IIpakTnueckas padora 5. UndpacTpykTypa NpoeKTHPOBAHUSI HHHOBALMOHHBIX
HHKEHEePHBIX peleHui

Heab pabGorsl: M3yueHnue crpaterny NMPOEKTHUPOBAHUS WHHOBAI[MOHHBIX HMHXKEHEPHBIX
peurennii. [lomydyeHue HaBBIKOB IO MPUMEHEHHIO HHPPACTPYKTYPHI pa3pabOTKH MPOEKTa.

[IpakTnueckass  pabora  HampaBlieHa  Ha  O3HAaKOMJIEGHHE C  OCHOBHBIMHU
UHPPACTPYKTYPHBIMU PEIIEHUSMHU, MOJyY€HHE HAaBBIKOB 10 MPUMEHEHHIO MH(PACTPYKTYPHBIX
pelIeHN TP MOCTPOSHUH MOJIETU MPOEKTA. .

TpeboBanus Kk pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOM padoThI:

[TocTpouth MOAIENH IPOEKTA, BKIKOYAIOIILYIO:

- HHQPACTPYKTYPHOE pEIIeHUE HHKEHEPHOTO MPOEKTa;

- ompefesieHne cocTaBa HH(PPACTPYKTYpbl IPOEKTUPOBAHUS MHKEHEPHOTO PEIICHNUS;

- pa3paboTKy cTpaTeruy BHEAPEHHUsI HHPPACTPYKTYPHBIX PEIICHHH.

OcHoBBI TEOpHUU

Penaxkrops! oHTOI0THIT

[Ipu co3nanuu OHTONOTHMM (Kak U MPU MPOEKTUPOBAHWUU MPOrPAMMHOI0O OOecredeHus
WIM HANMCAaHUM DJIEKTPOHHOTO JOKYMEHTa) LelIeco00pa3HO IOJIb30BaThCsS MOAXOAIINMU
MHCTpYMEHTaMU. byneM Ha3bIlBaTh MHCTPYMEHTAIBHBIE HPOCpAMMHbIE CPEOCmed, CO3JaHHbIE
CHEIHUAJIBHO JUIsl IPOEKTUPOBAHUSA, PENAKTUPOBAHUS M aHalIM3a OHTOJOIHMH, peJakTopaMu
OHTOJIOTHH.

OcHoBHas @yHkyus TOO0r0 peAaKTOpa OHTOJOTHI COCTOMT B TOJUIEp)KKE Mpoliecca
Gopmanuzayuu 3uanuti ¥ TMPEACTABICHUN OHTOJIOTUU Kak cneyuguxayuy (TOYHOTO W TOJIHOTO
OTMCaHUA).

B GonpmmHCTBE CBOEM COBPEMEHHBIE PETAKTOPHI OHTOJIOTHIA TIPEIOCTABISIOT CpeacTBa "
kooupoeanus " (B cMbliciie "onrcanus") GopMaIbHONH MOJETH B TOM WIM HHOM Bujae. HekoTopsie
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JIAIOT JIOTIOJIHUTENIbHBIE BO3MOXKHOCTH TI0 aHAIU3y OHTOJOTMH, HCHOJNb3YIOT MEXaHU3M
JIOTMYECKOTO BBIBOJA.

B »or1o0it wactm Oynyr omucansl Hambosnee OOIIME XapaKTEPUCTUKU PEAAKTOPOB U
IIPOBEJIEH MX CpaBHUTENbHbIN ananuz. IlogpoOHO paccmaTpuBaercs penaktop Protege.

[Monnep>xrBaemMbie peaakTOpoM GOpMaIu3Mbl U POPMATHI IPEACTABICHHUS

Ilon ¢popmanuzmom nonumaercs TeopeTudeckuil 6asuc, Jnexaluil B ocHOBe crocola
NPECTaBICHNUS OHTOJIOTHUECKUX 3HaHWi. [IpuMepamu ¢GopmMamn3MoB MOTYT CIIY)KUTh JIOTHKA
npeaukaroB (First Order Logic - FOL), deckpunmuenas nozuxa, ¢gpetimosvie mooenu (Frames),
KOHIIeTITyalnbHble Tpadpl U T.1. DOpManIn3M, HCIOIB3YEMbIH PEIaKTOPOM, MOXKET HE TOJIBKO
CYLIECTBEHHO BIMATh Ha BHYTPEHHHME CTPYKTYpbl JaHHBIX, HO M ONpeAesaTh Gopmat
NPECTAaBICHUS WK JaXKe MOJIb30BaTeNbCKUI HHTEp(EFiC.

@opmam TIPEICTABICHUS OHTOJIOIMM 3aJaeT BHJ XpaHEHHS M CIOcO0 Iepenadu
oHTosoruueckux onucanuid. Ilog ¢dopmaramMu moapasyMeBarOTCS SI3bIKM  IPEACTABICHUS
onrojoruii: RDF, OWL, KIF, SCL.

Takum oOpa3om, HeKoTopas (popmaiibHas MOIEIh TIpencTaBisiercs B popmanuime FOL u
MOJKET OBITh BbIpaykeHa cpeacTBamu si3bika KIF.

Penakropbl OHTOOrHI OOBIYHO MMOAJIEPKUBAIOT PA0OTY C HECKOIBKUMU (opMaliu3MaMu
u (hopMaTamMu MpeACTaBIEHUS, HO YAaCTO TOJIKO OUH (popManusm sBisiercss "poaHbiM" (native)
JUIsL JTAaHHOTO PEeaKTopa.

@OyYHKIIMOHAIBHOCTh PEJAKTOPA OHTOJIOTUI

BaxkHoil xapakTepucTHKON siBisieTcs (PyHKIMOHAIBHOCTh PEAAKTOpa, T.€. MHOXKECTBO
CLICHapHEB €ro MCI0JIb30BaHMS.

bazoBerii Habop GyHKIMN oOecTieynBaeT:

paboTy ¢ 0THUM UM 00JIee IPOCKTaMMU:

COXpaHEHHE IPOEKTa B HY)KHOM (Gopmainu3me u popmare (IKCIopr);

OTKpBITHE NPOEKTA;

HUMITOPT U3 BHENIHETO (popmara;

pellakTUPOBAaHHE METAJaHHBIX HpOeKTa (B IIMPOKOM CMBICIE: OT HACTPOMKH (opm
peNaKTUPOBAHUS U TIPEACTABICHHUS JTaHHBIX 10 TIOJICPKKHA BEPCUH TIPOEKTA);

penakTupoBaHue OHToJoruMM. HabGop BO3MOMXHBIX JeMCTBUH OOBIYHO BKIIOYAET
CO3/IaHue, pelaKTUPOBAHKE, yJaJIeHUe TMOHSATHA, OTHOIIEHHH, aKCHOM U MPOYUX CTPYKTYPHBIX
HJIEMEHTOB OHTOJIOTMH, PEAAKTUPOBAHNE TAKCOHOMHH.

K nononHuTENbHBIM BO3MOXHOCTAM PEJAKTOPOB OTHOCSIT MOJJEPXKKY fA3bIKa 3alpOCOB
(U1 IOMCKa HETPUBUAIBHBIX YTBEP)KJI€HHI), aHAJIN3 IIETIOCTHOCTH, MCIIOJIb30BaHNE MEXaHU3Ma
JIOTUYECKOT0 BBIBOJA, MOJAJEPKKY MHOTOIMOIb30BATENBLCKOIO PEKHUMA, TOIIEPKKY yIaIE€HHOTO
noctyna uepe3 HTepHerT.

Cno’xHble HHCTPYMEHTAJIbHBIE CPE/ICTBA

OTH cpeAcTBa HYXHBI A TOro, 4YTOOBI HE TOJBKO BBOAWTH U PENAKTUPOBAThH
OHTOJIOTMYECKYI0 MH(OPMAIINIO, HO U aHAIM3UPOBATh €€, BBINOJIHSS TUIMYHBIE ONEpaliy HaJ
OHTOJIOTUSIMH, HalpUMep:

svipasnusanue (alignment) OHTONOTHI - YCTAaHOBKA Pa3IMYHOTO BHJA COOTBETCTBHIA
MEXIYy IABYMS OHTOJIOTHSIMH JUIsI TOTO, YTOOBI OHHM MOIJIM HCIOJb30BaTh MH(YOPMAILUIO APYT
Apyra;

omooépaicenue (mapping) OAHON OHTOJIOTUU HA JIPYTYIO - HAXOXKICHUE CEMaHTUYECKHX
CBs3eM MeX 1y 0JTOOHBIMH 3JIEMEHTAMU Pa3HbIX OHTOJIOTHIA;

o0veounenue (merging) OHTOJOTMM - omepanus, KOTopas MO JBYM OHTOJIOTUSM
reHepupyeT TPeThI0, 00BEANHSIONIYI0 HHPOPMAIUIO U3 MEPBBIX JIBYX.

OCHOBHBIE PeAAKTOPHI OHTOJIOTHIA

Ontolingua

Kpome cobcTBEHHO pejakTopa OHTOJIOTUH, 3Ta CUCTEMA COJICPIKUT:

ceteBoil komnoHeHT Webster, mpeaHa3HAYE€HHBIH sl ONIpe/ieeHNs] KOHLIENTOB;
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cepBep, oOecrneunBaromuii AocTyn K oHrtonorusiM Ontolingua mo mporoxony OKBC
(Open Knowledge Base Connectivity);

Chimaera - uacTpymMeHTapuii Ui aHanu3a 1 00bEAMHEHHST OHTOJIOTHIA.

Protege

OT1o cBOOOIHO pacipocTpaHseMas Java-iporpamMma, IpeJHa3HadeHHasl ISl IOCTPOEHUs
(cozmaHusi, peJaKTUPOBAHUSA U MPOCMOTPA) OHTOJOTHM TOM WM MHON NPUKIATHOW 00JIacTH.
OHa BKIJIIOYAET peAaKTOp OHTOJOTUH, O3BOJISIOIINN IPOEKTUPOBATh OHTOJIOTUH, Pa3BOpAYNBast
UEPAPXUUECKYI0 CTPYKTYpPY aOCTpakTHBIX M KOHKPETHBIX KJIAaccOB M cjoToB. Ha ocHoBe
chopmMHupOBaHHOM OHTOJOrHK Protege mo3BossieT reHeprpoBaTh (GOPMBI NOTYUECHUS 3HAHUHN IS
BBEJICHUS DK3EMIUISIPOB KJIACCOB U MOJIKJIACCOB.

JlaHHBIE MHCTPYMEHT TMOJAJEpKHUBaeT wucmoib3oBanue s3pika OWL u  mosBomsier
renepupoBatb HTML-10kyMeHTBI, OTOOpakaromme CTPYKTypy oOHToJormi. IlockoibKy oH
UCTIONB3YET PpeliMOBYIO Modens npedcmasnenus 3nanui OKBC, 3TO 03BOJISET aianTupoBaTh
€ro u Ui pelaKTHUPOBaHUS MOJIENel MpeAMEeTHbIX obnacTeil, nmpeacraBieHHblx He B OWL, a B
apyrux dopmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS wu T.1.). [TonpoOuee 06
3TOM pelaKkTope OyJIeT paccKa3aHo Aaliee B ATOM JICKIIHUH.

DOE

DOE (Differential Ontology Editor) - mpocrtoii pemakTop, KOTOPBI IO3BOJSET
MOJIb30BATENIO CO3/1aBaTh OHTONOTHH. [Ipomecc cnenmuduKamuyu OHTOJOTUM COCTOMT M3 TpeX
JTaroB.

Ha mepBom 3Tamne mosb30BaTesib CTPOUT TAKCOHOMMIO TOHSTHH M OTHOIICHHUH, SIBHBIM
00pa3oM odepumBas MO3UIMIO KAXKOTO dJeMeHTa (TIOHATHE) B UepapXUU. 3aTeM I0JIb30BaTENh
YKa3bIBa€T, B YeM clenu(uKa MOHATUS OTHOCUTEIBHO €ro "poauTelns", ¥ B YEM 3TO MOHSITHE
Mo1I00HO WJIM OTIUYHO OT ero "OpatheB'". Ilomp30BaTeb MOKET TakKe MPUOABUTH CHHOHUMBI U
SHIUKJIONENYECKOE OIPEIeTICHNE Ha HECKOJIBKUX S3bIKAX JJISl BCEX MOHSITUM.

Ha BTOpoM »sTame aBe TakCOHOMUU pACCMATPUBAIOTCS C Pa3HBIX TOYEK 3PEHHUS.
[Tonmb30BaTenh MOXKET PACHIMPUTH WX HOBBIMH OOBEKTAMH WJIM JTOOABHTH OTPAHWYCHHUS Ha
00J1aCTH OTHOIIEHUIA.

Ha tperbeM 3Tarne oHTONOTHS MOXKET OBITH ITEpEeBE/ICHA Ha SI3bIK MPECTABICHUS 3HAHUH.

OntoEdit

OntoEdit - uWHCTpYMEHTalBHOE CpEICTBO, OOECIEUMBAIOIIEe MPOCMOTp, MPOBEPKY H
Monudukanuio oHronorud. OHO TMOANAEPKUBAET S3bIKKM TpencTaBieHus oHTojoruu OIL u
RDFS, a taxxe BHyTpeHHUH s13bIK TipenctaBicHust 3HaHui OXML, ocHoBanublii Ha XML. Kak u
Protege, 5TO aBTOHOMHOE Java-puiOXeHHWE, HO ero Kojabl 3akpbIThl. CBOOOIHO
pactipoctpansemas Bepcusi OntoEdit Free orpannuena 50 konnenrtamu, 50 oTHOmEeHUs MU U 50
HK3EMILISIPAMH.

OilEd

OIlEd - aBToHOMHBIH TpaduUecKkuil peaakTop OHTOJOTHIA, pa3pabOTaHHBIH B paMKax
npoekta On-To-Knowledge. On cB0OOIHO pacmpocTpaHsieTcsi Mo OOIIEIOCTYIMHON JIUIIEH3UU
GPL. UncTpyMeHT ucnonb3yeT i npenactasieHus ontoioruid s3eik OlIL. B OilEd orcyrerByer
MOJJIEPKKA FK3EMILIIPOB KJIaCCOB.

WebOnto

WebOnto npeacrasisier coboit Java-anmeTr u pazpaboTaH Jjisi TPOCMOTpPA, CO3IaHUS 1
pEeIaKTHUPOBAaHUS OHTONOTWH. J[Js MOJenupoBaHUS OHTOJOTHHM OH Hcmoyb3yeT si3bik OCML
(Operational Conceptual Modeling Language). IToap3oBarenp MOXKET CO3/aBaTh pa3iHYHBIC
CTPYKTYpPBI, B TOM YHCII€ KIaCChl CO MHOKECTBEHHBIM HaclieZjoBaHueM. IHCTpyMEHT UMeeT psif
MOJIE3HBIX OCOOEHHOCTEN: MPOCMOTP OTHOLIEHHH, KJIacCOB M MpaBHJI, BOZMOXKHA COBMECTHAst
paboTa HaJl OHTOJIOTHEN HECKOJIBKUX MOJIb30BATENCH.

ODE, WebODE

ODE (Ontological Design Environment) B3aumMoJeicTByeT ¢ TMOJb30BATEISIMA Ha
KOHIIETITYaTbHOM YPOBHE, 0O€CTeUMBaeT WX HAOOpOM TaONUIl JJIA 3amojHEHUs (KOHIIETITOB,
aTprOyTOB, OTHOIICHUIT) ¥ aBTOMAaTHYECKH reHepupyeT koa Ha s3bikax LOOM, Ontolingua u F-
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Logic. [/laHHBIi WHCTPYMEHT MOJYYMJI CBOE pa3BUTHE B penaktope oHtosormii WebODE,
KOTOpbIH MHTErpupyer Bce cepuckl ODE B euHyt0 apXUTEKTypy, COXpaHsisi CBOM OHTOJIOTUH B
pensiuronHou b/I.

IlocTanoBKa 321244 K HpaKTquCKOﬁ paGOTe 5

1. U3yunTh npenjiaraeMblii TEOPETUUECKUN MaTepHall.
2. [ocTpouTth MOEb HHPPACTPYKTYPHI IPOESKTA.
3. Pazpabortatb uH(QpacTpyKTypHOE pELIEHHWE [UIsi  OpraHu3aluu  Ipoliecca

IPOEKTUPOBAHHUS.

4. Onucare CTpaTeruio BHEAPEHUS MHQPACTPYKTYPHBIX pEIICHU.
5. TloctpouTh OTYET, BKIIOYAIOMIMK ONKMCAHWE WHQPACTPYKTYPHBIX pEIICHUH |
o0ocHOBaHUE 3TUX peleHud. [IpeacTaBuTh OTUeT 110 NPaKTUYECKON paboTe I 3aLUTHI.

BapuaHThl HHAUBHAYAJIBHBIX 32IaHUH

B cootBercTBHM C yKka3zaHHOW MNpeAMETHON 001acThi0 M KiaccoM pa3pabaTbiBaeMOn
WH(OPMAIIMOHHOH CHUCTEMBI OINPEACITUTh HWHPPACTPYKTYPY JUISI OpTraHU3aldd Ipolecca
MPOEKTUPOBAHUS CUCTEMBI, a TaKXke pa3padoTarh MHGPACTPYKTYPHOE pEUICHHE I CUCTEMBI.

O06ocHOBaTH BEIOOP TEXHOJOTHI MTPOSKTUPOBAHHUS.

Tabnua 5.6 — lnnuBuyanbHble 3aJaHUS

No ITpeameTHas o6iacTh Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusTue B2C

6 [Toprain B2B

7 CtpoutenbHOe NpeanpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHIE NC ynpaBneHus
9 WndpactpykTypa npeanpusatus CIIIP

10 | AnnapatHas UHQPACTPYKTypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xanue oTyeTa

ITo BbImonHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJHSAETCA B DJIEKTPOHHOM
Buje. [1o BBIMONHEHHOMY OTYETY IPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.
OTuer mo mpakTUYecKoil paboTe NOMKEH COCTOATh M3 CIEAYIOUIMX CTPYKTYpPHBIX

9JICMCHTOB!:
- TI/ITy.]'IBHHﬁ JINCT,

- BBOJHAsA 4YacCThb: KPAaTKO€ OIMMCAHUC ueneﬁ IIpOCKTA. BBO,Z[HaH HaCTh O0TYCTa AOJIDKHA
BKJIFOYAaTb ITYHKTBI: YCJIOBHUC 3adavu; TMOPAAOK BBIIIOJIHCHUSA; IMMPOrpaMMHO-alIlIapaTHBIC

Cpe€acTBa, UCIOJIB3YEMBIC ITPU BBIITOJTHCHHUHN pa6OTBI.

- OCHOBHAsI 4YacTh (OMHCaHKHe PaboThI).
- 3aKJII0YEeHHE (BBIBOJIBI);
- CIIUCOK MCIOJIb30BAHHON JIUTEPATYPHI.

3amura oT4eTa 1o HpaKTH‘IeCKOﬁ pa60Te 3aKJIIIOYAaCTCA B IMMPEABABICHUHA MIPEIIOJAaBATCIIO
MOJIYYCHHBIX PE3YyJIbTATOB B BHUAC q)aﬁna U JEMOHCTpALUU IMOJTYYCHHBIX HABLIKOB IIPHU OTBCTAX

Ha BOIIPOCHI IMPEoaaBaTeIs.

KoHnTpoJsbHbIe BONPOCHI

1. YnpasieHue puckamu Mpyu MPOSKTUPOBAHUU MPOTPAMMHOTO MPOIYKTA.

2. IIponecc ynpaBiieHHs pUCKaMHu.
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3. KoHTpOIbHBIE OTMETKH 3TAnoB padoT.

4. lnarpamMmbl IPOLIECCOB U BPEMEHHBIE THAarPaMMBI.

5. BpeMmeHHbIE U ceTEBbIE AUArPaMMBI.

6. PactipenienieHre NCIIOJIHUTENEH 10 dTanam

7. TuIBI pPUCKOB, KOTOPBIE MOT'YT OKa3aTh BIUSHUE HA JAHHBIM IIPOEKT
8. Cxema npouecca yrpasieHHs pUCKaMU
9. Pe3ynbTarhl aHaan3a pUCKOB

IIpakTuyeckas padora 6. UncTpyMeHTaILHOE 00ecie4eHre OHTOJIOTHYECKOT0
MO/IeJMPOBAHUS HH(POPMALMOHHBIX CHCTEM

Heabr paGorpl: l3yueHue MHCTPYMEHTAIBHOTO OOECIEUEHUSI OHTOJIOTHYECKOIrO
MOJICTTUPOBAaHUST MH(POPMAIIMOHHBIX cUCTeM. [loiydeHHe HAaBBIKOB 1O MPUMEHEHHUIO JTaHHBIX
METOJIOJIOTUN B TPOEKTUPOBAHUN WHHOBAILIMOHHOTO MPOIYKTA.

[IpakTudeckass paboTa HampaBiIeHa Ha O3HAKOMIIGHHE C HWHCTPYMCHTAIbHBIM
o0Oecrie4eHreM OHTOJIOTHYECKOT0 MOJEIUPOBaHUS HMH(POPMAIMOHHBIX CHCTEM, IOJy4YeHHE
HAaBBIKOB 10 TPUMEHEHUI0 UHCTPYMEHTOB OHTOJIOTHYECKOTO MOICIUPOBAHUS.

TpeboBanust K pe3ysbTaTaM BBIMOTHEHUS IPAKTUIECKON PadOThI:

[TocTpoHuTh OHTOJIOTUYECKYIO MOJIETh CHCTEMBI, 000CHOBATh BBIOOP HHCTPYMEHTAIBHOTO
o0ecrnevyeHns OHTOJIOTHYECKOT0 MOJICTUPOBAHUS MHHOBALIMOHHOTO MPOIYKTA.

IMocTanoBKa 3a1a4u K NpPaKTHYecKoil padore 6

1. M3y4nTh npennaraeMblii TEOPETUYECKUI MaTepHall.

2. Pa3paboTaTh OHTOJIOTHYECKYIO MOJIENb CUCTEMBI.

3. O6ocHOBaTh  BBIOOD MHCTPYMEHTAJIBHOIO  00ECHeYeHHs]  OHTOJOIMYECKOIro
MOJICJINPOBAHUSI NHHOBAIIMOHHOT'O IIPOJIYKTa

4. Onucatb HMHCTpYMEHTaJbHOE OOECIEYEHHE OHTOJIOIMYECKOIO MOJEIMPOBAHUS
CHUCTEMBI

5. Iloctpouts oTuér. IlpeacTaBUTh OTUET 1O MPAKTHUECKON paboTe s 3alUThI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cooTrBeTcTBHM € yKa3aHHOH mpeaMeTHONH O00NacThl0 M KiIaccoM pa3pabaTbiBaeMOi
CHUCTeMBl  pa3paboTaTh  OHTOJOTMYECKYH0  MOJEIb  CUCTEMbI, OOOCHOBaTb  BBIOOp
MHCTPYMEHTAJIBHOTO  00ECHeueHHs] OHTOJOIMYECKOTO0 MOJEIMPOBAHUS  HMHHOBAIMOHHOTO
IPOAYKTA.

Tabnuia 6.6 — lnnuBuyanbHble 3aJaHUS

No [TpenmeTHas ob6nacthb Kmacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npeanpusiTre SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrtpouTtenbHoe NpeaArnpusITHe NC yuyera

8 Bricuiee yue6HOe 3aBejieHue NC ynpasnenus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnaparHas UHPPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

ITo BbImonHeHHON paboTe cocraBisiercs oT4eT. OTYeT BBINOJHACTCS B AJIEKTPOHHOM
Buje. [1o BRIMONHEHHOMY OTYETY IPOBOAMTCS 3allUTa MPAKTUYECKON PabOTHI.
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OTuer TO NPaKTUYECKOH padoTe IOMKEH COCTOSATh M3 CIEAYIONIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4acTh: KpaTKO€ OIMCaHue Iiesiell npoekra. BBoaHas yacTe oTyera JOJKHA
BKJIIOUaTh IIYHKTBI:  YCIIOBUE 3aJaud; IOPSAJOK BBINOJIHEHUS; IPOrpPaMMHO-aNapaTHbIE
CpPEZCTBA, MCII0JIb3YEeMbIE IPH BBIIIOJIHEHUU PaOOTHI.

- OCHOBHas 4acTh (omucaHue pabOThI): OMHCAHUE OHTOJOTHYECKOW MOJEIH CHUCTEMBI,
000CHOBaHME BBIOOPA HHCTPYMEHTAJIBHOI'O O0ECIEYEHHUs] OHTOJIOTMYECKOIO MOJEIMPOBAHUS
MHHOBAIIMOHHOTO MPOIYKTA.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3amyra oTYeTa 1o NPaKTUYECKONW paboTe 3aKIII04aeTcs B MPEAbABICHUN IPENoIaBaTeso
MOJYYCHHBIX PE3yJIbTaTOB B BUjAE (ailia U JIEMOHCTPAIMH MOJyYCHHBIX HaBBIKOB IPU OTBETaX
Ha BOIIPOCHI NPENOAABATEIS.

IpakTunyeckas padora 7. Texnosornu RDF u OWL

Heab padorsl: M3yuenue rexnonoruit RDF u OWL.

[TpakTnueckas pabora HampaplieHa Ha o3HakomuieHue ¢ TexHosorusmu RDF u OWL,
MOJyuYeHUE HaBBIKOB MO npuMeHeHuto TexHonoruit RDF u OWL npu pa3zpaboTke npoekra.

TpeboBanwust kK pe3yabTaTaM BBHIIIOTHEHUS IPAKTUIECKOHN padOoThI:

[TocTpouTh  OHTOJIOTMYECKYIO  MOJENb  TMPEACTABICHUS  JIaHHBIX,  HCIOJB3Ys
uHCTpyMeHTapui Texnosnorui RDF u OWL.

ITocTanoBKA 3a1a4u K MPaKTHYeCKOi padoTe 7

1. 3yuuts npeasaraeMplii TEOpeTUYECKUI MaTepHrall.

2. Onwucare TexHonorun RDF u OWL.

3. IlocTpouTh  OHTOJNIOTHYECKYIO  MOJETh  TPEACTABICHUS  JAHHBIX, HCIOJB3YS
uHCcTpyMeHTapuil Texnonoruit RDF u OWL

4. Tloctpouth OTYET, BKIIOYAIONIMM MOJENb NpPEICTaBICHMs NaHHBIX. [IpeacTtaBuThH
OTYEeT MO MPAKTUYECKON paboTe IS 3alUThI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cooTrBeTcTBHM € yKa3aHHOH mpeaMeTHON 00NacThl0 M KiaccoM pa3pabaTbiBaeMOi
UHPOPMALIMOHHON CHUCTEMBI IMOCTPOMTH MOJETHh TPEICTABICHUS JIAHHBIX, HCIIONb3Ys
uHCcTpyMeHTapuii TexHosnoruit RDF u OWL.

Tabnua 7.6 — InnuBuayanpHbIC 3aJaHUS

Ne | [IpenmerHas o0nacThb Kinacc IC

1 Ckiag MRP

2 ITpon3BOACTBEHHOE NPENIPUITHE ERP

3 Toprosoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpountenbHOe NpeIpUsITHE NC yuera

8 Briciiee yueOHOe 3aBe/ieHIe NC ympaBneHwust
9 WHdpacTpyKTypa IpeanpusiTHs CIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAPHUSITHSI DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

[To BemMosmHeHHOW paboTe coctaBisieTcss oTdeT. OTYET BBIMOTHAETCS B DJIECKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTYETY MIPOBOAMTCS 3aIUTa MPAKTUYECKON PabOTHI.
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OTuer TO NPaKTUYECKOH padoTe IOMKEH COCTOSATh M3 CIEAYIONIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAsl 4acTh: KpaTKOE OIMCaHUE IieJeil mpoekra. BBojaHas 4acTh oTdera JOJDKHA
BKJIIOUaTh IIYHKTHI:  YCJIIOBUE 3aJaud; IOPAJOK BBINOJIHEHUS; IPOrpPaMMHO-aNapaTHbIE
CpPEZCTBA, MCII0JIb3YEeMbIE IPH BBIIIOJIHEHUU PaOOTHI.

- OCHOBHasl 4acTh (OmMcaHue paboThl).

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3ammra oTYeTa 1o NPaKkTHUECKOW paboTe 3aKIII0YaeTcsl B IPEAbABICHUH IIPENO1aBaTelI0
MOJYYEHHBIX PE3yJIbTaTOB B BUjAE (ailyia U IEeMOHCTpAIMH MOJYyYSHHBIX HABBIKOB IPH OTBETAX
Ha BOIIPOCHI NPENOAABATEIS.

IIpakTuyeckasi padora 8. IlpumeHeHne OHTOJIOTHYECKUX MO/Iej el HHHOBAIIHOHHBIX
NPOAYKTOB

Henbr pabGorbl: M3ydyeHue crpaTermii NPHUMEHEHHUS OHTOJOIMYECKHX MoJeiel
VMHHOBAIIMOHHBIX IIPOAYKTOB.

[IpakTnueckass paboTa  HampaBl€Ha Ha  W3Y4YEHHME  CTpaTerHmié  NPUMEHEHMUS
OHTOJIOTMYECKHUX MOJIEIEH MHHOBALMOHHBIX MIPOJYKTOB U IIOJyYEHUE HABBIKOB I10 IPUMEHEHHIO
U3YyYEHHBIX KEHCOB MPH pa3paboTKe MHIMBHUIYaIHHOTO IPOEKTA.

TpeGoBanus k pe3ysabTaTaM BBIIOIHEHUS IPAKTUYECKOM padoThI:

[TocTpouTh MOJENH MPOEKTa, HWCHONB3ysd HHYOPMAIMIO O MPAKTUKE NPUMEHEHUS
OHTOJIOTMYECKUX MOJEIJICH:

IMocTanoBKa 3a1a4u K NpaKkTHYecKoii padore 8

1. M3y4nTh npenaraeMblii TEOPETUYECKUI MaTepHall.

2. Omnucateb MOJeNnb IPOEKTa, HCHOJB3YyS HH(POPMALMIO O IPAKTUKE NPUMEHEHUS
OHTOJIOTUYECKUX MOJCIICH.

3. I[loctpouth OTYET, BKIIIOYAIOUINI OMUCAHUE CTpATErnii MPUMEHEHUSI OHTOJOTUYECKUX
MoJiesiell MHHOBAIlMOHHBIX MNPOAYKTOB. llpeacTaBuTh OTYET MO MpakTUUecKo pabore ams
3aIIUTBHI.

BapuaHThl HHAUBUAYATBHBIX 321aHUI

B cootBercTBUM C yKka3zaHHOW INpeAMETHON 001acThi0 M KjaccoM pa3pabaTbiBaeMOM
UH(POPMALIMOHHOM CUCTEMBI TIOCTPOUTH MOJIENb MPOEKTa, UCHOJb3ysd NHPOPMALIUIO O MPAKTUKE
IPUMEHEHHUS OHTOJIOIMUECKUX MOJEINEH.

Tabnuia 5.6 — InnuBuyanbHble 3aJaHUS

No [TpenmeTHas o6nacthb Kmacc UC

1 Cknan MRP

2 IIpon3BOACTBEHHOE IPENNIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npearnpusiTre SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CrtpouTtenbHoOe NpeaArpusITHe HNC yyera

8 Bricuiee yue6HOe 3aBejieHue NC ynpasnenus
9 Wndpactpykrypa npeanpuarus CIIIP

10 | AnnaparHas UHPPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa
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Conep:xanue oT4yeTa

[To BbIMONHEHHOW paboTe cocramisgercss oT4eT. OTYET BBIMOIHSICTCS B JJICKTPOHHOM
Bu/jie. [0 BBIMOJTHEHHOMY OTYETY MIPOBOAMTCS 3AIIUTA MPAKTUYECKON PabOTHI.

OTuer 1O NPaKTUYECKOH paboTe IOMKEH COCTOSATh W3 CICAYIONIMX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAs 4YacCTh: KpPaTKOE OIKCAaHUE IeNiel MmpoekTa. BBomHAas 4acTh OTYeTa JIOJDKHA
BKIIIOYATh IIYHKTBI:  YCIIOBHE 3aj[aud; IOPSJOK BBIMOJIHEHUS; IPOrPAaMMHO-AIIapaTHbIC
CPEJICTBA, UCIIOJIb3yEeMbIE TIPU BHITIOTHEHHH PAOOTHI.

- OCHOBHAs 4acTh (OMmucaHue padoThl):.

- 3aKJII0UYEHUE (BBIBO/bI);

- CIIUCOK MCIIOJIb30BaHHOMW JINTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKON paboTe 3aKII0YaeTCs B MPEABIBICHUH TIPEIIOIaBATEITIO
MOJTYYCHHBIX PE3yJIbTaTOB B BUjE (hailyia M JIEMOHCTPAIIUH MTOJIyYCHHBIX HAaBBIKOB IIPU OTBETaX
Ha BOIPOCHI MPEIO/1aBaTEIsI.

5. YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTIINHBI

5.1. IlepeyeHb OCHOBHOI U I0NIOJIHUTEJIbHOI JTUTEPATYPbI, HEOOXOAUMOI ISl
OCBOEHMS JUCIHIIIHHBI

5.1.1. IlepeyeHb OCHOBHO¥ JINTEPATYpPbI

bapeimieBa A.B., bangun K.B., I'omo P.C., Ilepenepser .M. MuHoBanuu: YdeOHOE
nocooue / Ilox obmi. pen. a.3.H., mpod. A.B. Bapeimesoii. — 2-¢ uzn. — M.: U3marenscko-
ToproBasi kopnopanus «/lamkos u K », 2018.

5.1.2. IlepeyeHb JONMOJTHUTEIBHOM JIUTEPATYPbI

WuHoBanmonHbld MeHemkMeHT : Kype jekuui / FO.H. Kynakos, T.C. Memepsikosa ;
M-Bo ob6pazoBanus u Hayku Pocc.denepannun, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
5.2. IlepeyeHb y4eOHO-METOAMYECKOTO 00eCIeYeHNsI CAMOCTOATEIbHOI PadoThI
00y4YaKOIIUXCS MO TUCHHILINHE

1. Meroauueckre yKa3aHUs IO BBINOJIHEHUIO NPAKTUYECKUX pabOT MO AMCLUILUIMHE
«VHXkeHepHble KeHChl: OT MPaKTUYECKUX 33]1a4 K MHHOBAIIMOHHBIM PEIICHUSIM.

2. Meroanyeckue yka3zaHHs 110 OpraHu3alyy U MPOBEJCHHUIO CaMOCTOATENbHOM paboTh
CTYJEHTOB M0 AucUUIINHE «H)XeHepHble KeHChl: OT MPaKTUYECKUX 3a/1a4 K MHHOBALMOHHBIM
PELIEHUAM.

5.3. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CeTH
HNuTepHeT, HEOOXOAUMBIX IJI OCBOCHMS AU CHUIIITHHBI

HNHTepHET-pecypcebl:
. https://www.tks.ru/ - poccuiickuii TaMOKeHHBI HHOOPMALIMOHHBIH MTOPTAL.
. http://www.ved.gov.ru/ - mopran BHEIIHEAKOHOMHUYECKON HH(OPMAITUH.
DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMbI:
. http://biblioclub.ru/ - Yausepcurerckas oudamoreka ONLINE.
. http://www.iprbookshop.ru/ - DnekTponnas OubIMOTEYHAS CHCTEMA.
. https://elibrary.ru — Hayunas snexTpoHHas 6ubIHOTEKA
IIpodeccnonanbHbie 0a3bI JAHHBIX

6. http://www.customs.ru — opunmansHbii caiit deepanbHOI TaMOXKEHHO#H CITy:KObI PO

7. http:/leconomy.gov.ru - odwunmaneHbi caliT MuUHHCTEpPCTBA SKOHOMHUYECKOTO
pa3BHUTHSL.

N -
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MHWHHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEAEPALINN
denepanbHOE FOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHHE
BhICIIET0 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

Meroanuyeckue ykazaHus
110 OpraHU3alliy U MPOBEICHUI0 CAMOCTOSATEIHBHON PaOOTHI
o muciummne «MHXEHEPHBIE KEUCBI: OT ITPAKTUYECKUX 3AJIAY K
MHHOBAIIMOHHBIM PEILIEHUSIM »
JUISL CTYJIEHTOB HAIlPaBJICHUS TOATOTOBKH
13.03.02 DnexTposHEepPreTUKa U JIEKTPOTEXHUKA

[Taruropck 2026 r.
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1. O01mme moJ0KeHUs

CamocrosarenbHass pabora — IulaHUpyeMass y4yeOHas, y4eOHO-HCCIIeoOBaTeNbCKasl,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEJACTBEHHOTO y4yacTusi (MpU YaCTMYHOM HEMOCPEICTBEHHOM YYacTHUU IMpernojaBaTelis,
OCTaBJISIONIEM BEIIYIIYIO POJIb 32 PabOTOM CTYACHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e siBiseTcs BaKHBIM BUIIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH 00YUECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢opMupoBaHHE U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
00pasoBartelbHbIC PECYPCHI (AICKTPOHHBIC YUEOHUKH, JIEKTPOHHBIC ONOIMOTEKH | JIp.);

— HalMcaHUe JOKJIAJ0B;

— IIOJrOTOBKA K CEMHHApaM, MPaKTHYECKUM H J1a00paTOpHbIM paboTam, ux opopMIICHHE;

— COCTaBJICHUE AaHHOTHUPOBAHHOT'O CIHMCKAa CTAaTell M3 COOTBETCTBYIOIIMX >KYPHAJOB IO
OTpacJisIM 3HaHHH (IIe1arorHYeCKUX, TICUXOJIOTUYECKUX, METOIMYECKUX U JIP.);

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX pabOoT, IPOCKTHAS ACIATEIbHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINIOJIHEHUE JIOMAIHUX 3aJaHUil B BHJI€ PELICHUs OTICJIbHBIX 33Jay, [POBEICHUS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX W HMHAWBUIYaJbHBIX padOT MO OTAEIbHBIM
pazzenam cojiep>KaHus JUCLUILIMH U T.11.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
AMIEKTPOHHBIX O0YYAIOIINX U aTTECTYIOIIUX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBINIOJIHEHHUE BBIMTYCKHON KBaTH(PUKALIMOHHOM paboThI U Jp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa U OCOOEHHOCTEM H3ydaeMoll IUCIUIUIMHBI, 00beMa 4YacoB Ha €€ H3yueHue, BHUJa
3aJaHUi 711 CaMOCTOSTENbHOM PabOThl CTYIEHTOB, MHIMBHJyalbHBIX KAauyeCTB CTYJCHTOB U
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

— TIOArOTOBUTENBHBIA (OMpesaeseHrue Lenel, COCTaBIEHHUE NpPOTrpaMMbl, MOATOTOBKA
METOIMYECKOro 0OecredeH s, MoAroTOBKa 000PYJ0BaHHUS);

— OCHOBHOM (peanu3anus MporpaMMmbl, UCIOJIb30BAHUE MPUEMOB MOMCKA WH(OpPMAINY,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, MepeAayd 3HaHuM, (UKCUpPOBAaHHE pPE3YNIbTATOB,
camoopraHu3zalus mnporecca padoThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
onleHka A((}EKTUBHOCTH TMpOrpaMMbl U TNpPUEMOB pabOThl, BBIBOABI O HAIMPABICHUAX
ONTUMU3ALNH TPYJA).
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2.10eab 1 32124 CAMOCTOSATEILHOM PA0OTHI

Benymas unens opranuzanuu u ocymiectienus CPC coBmagaer ¢ menpio oOydeHUs
CTyJeHTa — GOPMUPOBAHNUE YHUBEPCAIbHBIX KOMIIETCHIUH.

ITpu oprannzanuu CPC BaxXHBIM 1 HEOOXOAMMBIM YCIOBHEM CTAHOBATCS (POPMHPOBAHUE
YMEHHSI CaMOCTOSITENIbHOM paboThl Al MPUOOPETeHHs 3HAHHM, HABBIKOB U BO3MOXKHOCTHU
OpraHu3aiy ydeOHOM U HAay4yHOH JesTenbHOCTH. Llenpio caMmocTosTenbHON paboThl CTYyICHTOB
ABIIIETCS OBJaJieHue (yHAaMEHTaJbHBIMU 3HAHUSAMH, NPO(ECCHOHATIBHBIMU YMEHHUSIMU U
HaBBIKAMU  JICATEIBHOCTH MO TPO(UIIO, ONBITOM TBOPYECKOH, HCCIEN0BATEIbCKON
JESITEIbHOCTH. CamocrosiTenbHass ~ paboTa  CTYAEHTOB CIOCOOCTBYET  Pa3BUTHUIO
CaMOCTOSITEIbBHOCTH, OTBETCTBEHHOCTH M OPTaHW30BaHHOCTH, TBOPUYECKOI'O IIOJIX0/1a K PELLICHUIO

po0JsieM yueOHOTo ¥ poheCcCHOHATBLHOTO YPOBHS.
3agauamu CPC sBasitoTcs:

— CHCTEeMaTu3auusa n

MPAKTUYECKUX YMEHUH CTYICHTOB;
— yruyOJIeHHe W pacuIMpeHUe TECOPETUYCCKUX 3HAHUIA;
— (dopMUpOBaHHE YMEHHWI HCIIOJIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JINTEPATYPY;
— pa3BHUTHE TO3HABATCILHBIX CIOCOOHOCTEH M AKTUBHOCTH CTYJICHTOB: TBOPYECKOU
WHUIUATHBBI, CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,
— (opMUpOBaHHE CAMOCTOSITCILHOCTH MBINUICHUS, CIHOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHUIO M CAaMOPEaIH3aIIHH;
— pa3BHUTHE UCCIICIOBATCILCKUX YMEHUI;
— HCIIONIb30BaHUE MaTepualia, COOPaHHOTO M IMOJYYCHHOTO B XOJI€ CaAMOCTOSTEIHHOMN
paboTHI M JTAOOPATOPHBIX 3AHATHH.

3aKPCILICHUC

IMMOJIYYCHHBIX

TCOPCTUICCKHX

3.TexHoJIOTHYECKAsl KAPTa CAMOCTOATE/IBLHOM padoThI CTyAeHTa
JL1sl cTy/1eHTOB 04HOii GopMbl 00y4eHHUsI:

3HAHUU

u

Hrorosslit CpeactBau | OO6beM 4acoB, B TOM YHCIIE
MPOIYKT TEXHOJIOTHH
Kot Buux poayk CPC | KonraktH | Bcero
CaMOCTOSI- OIICHKH ast pabota
peau3yeMbIX | JesTeNbHOCTH 9
. TeIbHOU c
KOMITETCHITHIA CTYJICHTOB
paboThI Mpenoiana
TeJeM
2 cemecTp

CamocTosiTensHO Koncnekr CobecenoBa
YK-3
VK-6 ¢ U3y4YCHHE HUE 39,24 4,36 43,6

JUTEPaTyPhI

[ToaroToBka k Ompoc CobecenoBa
YK-3

MPaKTUYECKUM HUE 5,76 0,64 6,4
YK-6

3aHATHSIM
YK-3 [ToaroroBka Ompoc CobecenoBa

9 1 10
YK-6 JOKJIaaa HUE
Hroro 3a 2 cemecTp 54 6 60

JI1s1 cTy/1eHTOB 3204HOM (opMbI 00y4YeHHUs :

Kongpr
peanu3yemMsbIxX
KOMIIETEHITHI

Bun
JIeATeIbHOCTH
CTYJICHTOB

HWroroserit

MIPOJYKT
CaMOoCTOsI-

CpenctBa u
TEXHOJIOTHU
OIICHKH

OO0BEeM 4acoB, B TOM YMCIIE

CPC

Kounrakta
ast pabota

Bcero
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TEIbHOM C
paboThI mpernojana
TEJIEM
1 cemecTp
CaMOCTOITEILHO Koucnekt ColecenoBa
VK-3
VK-6 € U3y4eHHue HHUE 82,08 9,12 91,2
JIUTEPaTyPHI
[ToaroroBka k Omnpoc CobecenoBa
YK-3 MPAKTUYECKUM HHE 0,72 0,08 0,8
VK-6 p ! ! ’
3aHATUAM
YK-3 ITonroroska Ompoc ColecenoBa
9 1 10
VK-6 IOKJIaga HUE
Hroro 3a 1 cemecTp 68,85 10,2 102

4.H0pﬂ)10K BBINOJIHEHHUS CAMOCTOATEIbHOI paﬁoTbI CTYAEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou

[Ipu pabGote ¢ KHUTrOM HEOOXOAMMO MOAOOPATH JUTEPATYPY, HAYUUTHCS MPABHIBHO €€
YHUTaTh, BECTH 3anucH. s moxbopa aurepatypsl B OMOIMOTEKE UCTIONB3YIOTCS all(haBUTHBIN U
CUCTEeMAaTUYECKUI KaTalOTH.

BaxHO MOMHUTH, YTO palMOHAIBHBIE HABBIKU PA0OTHI ¢ KHUTOHM - 3TO BCETJa OOJbIIAs
SKOHOMHSI BpEMEHU U CUJI.

[IpaBunbHBIE TOAOOp YYEOHHKOB PEKOMEHIYETCS MperojaBaTesieM, UYUTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxomumas nmurepatypa MOXKeT ObITh TaKKe yKa3aHa B METOAMYECKHX
pa3paboTKax Mo JaHHOMY KypcCy.

N3yuast matepuan mo yueOHUKY, CIEAyeT MEePEeXOAUTh K CIEAYIOIIEMYy BOMPOCY TOJIBKO
MoCJie TPaBHIBLHOTO YSCHEHHUS NPEIBIIYINEro, OIKCHIBAas Ha Oymare BCE BBIKIAIAKH U
BBIUKCJICHHS] (B TOM YHUCJIE T€, KOTOpbIe B y4YEOHHMKE OMYIIEHBbl WM Ha JIEKIUU JaHbl IS
CaMOCTOSITEIIbHOTO BBIBO/JIA).

[Tpu u3yueHuu 000 AUCUUTIIMHBI OOJBIIYIO U BAXKHYIO POJIb UTPAET CAMOCTOSITENIbHAS
UHAMBHUYyallbHas paldoTa.

Oco0oe BHHMaHHE CJeayeT OOpaTUTh Ha OIpeleleHHe OCHOBHBIX IOHSATHUH Kypca.
CryneHT JODKeH MOApOoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSICHAIOT TaKHE OINpEIeNICHUs, U
YMETh CTPOHWTH AaHAJOTUYHBIE MPHUMEPHl camMocTosTeNnbHO. HykHO 100MBaThCA TOYHOTO
NpPEICTaBICHUS O TOM, YTO H3ydaemb. [l0Je3HO COCTaBIATH OIOPHBIE KOHCIEKTHL I[lpm
M3YYeHUU MaTepuaia Mo y4eOHUKY TOJE3HO B TeTpaau (Ha CHEHUaNIbHO OTBEICHHBIX IOJSIX)
JIOTIOJTHATh KOHCITEKT JICKIUi. TaM jke clelyeT OTMeYaTh BOIPOCHI, BBIICICHHBIC CTYJICHTOM
JUTSI KOHCYJIBTAIIUU C MPENOIaBaATENIEM.

BEIBOJIBI, TTOJTYIEHHBIC B Pe3yJbTaTe M3YUCHHS, PEKOMECHIYeTCS B KOHCIICKTE BBIJCIIATD,
9TOOBI OHU TIPH MEPEUUTHIBAHUH 3AMUCEH JTy4Ille 3alIOMUHAIIUCH.

OneIT MOKa3bIBAET, YTO MHOTHM CTYJICHTaM ITOMOTAaeT COCTABJICHHWE JIUCTa OIOPHBIX
CUTHAJIOB, COJIEpIKaIIero BayKHEHIINe 1 Haubosee 4acTo ynorpednasieMbie (OpMYIIbl U TOHSATHS.
Takoil JUCT MOMOTaeT 3alOMHUTH (OPMYJIbI, OCHOBHBIC TOJIOKEHUS JICKIHH, a TaKKe MOMKET
CIIY’)KHTb IMOCTOSIHHBIM CIIPABOYHUKOM JJIsI CTYJEHTA.

UreHne HaydHOTO TEKCTa SIBIISIETCS YACThIO MO3HABATENBHOW JeATeNbHOCTH. Ee menp —
W3BIIEYCHHE U3 TEKCTa He0OXoauMoi uHdopmaru. OT TOro Ha CKOJIBKO OCO3HAHHA YHUTAIOLTUM
coOCTBEHHAs1 BHYTPEHHSS YCTaHOBKA MpU OOpalleHWH K TEYaTHOMY CIIOBY (HAWTH HYKHBIC
CBEJICHMSI, YCBOUTh WHGOPMAIUIO TOTHOCTHIO MJIM YaCTHYHO, KPUTHYECKH MPOAHATU3UPOBATH
MaTepHua U T.I.) BO MHOTOM 3aBUCHT 3(P(PEKTUBHOCTH OCYIIECTBISIEMOTO ICHCTBHS.
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Boiaenstor uemuipe 0cHoéHble yCMAHO6KU 6 YUMEHUU HAYYHO20 MEKCMA:

MH(OPMALIMOHHO-TTOMCKOBBIH (3a/1a4a — HAlTH, BBLACITUTH UICKOMYIO HH(OPMALIUIO)

ycBauBaromiasi (yCHJusi 4YWTaTeNsd HaNpaBleHbl Ha TO, YTOOBI KAaK MOKHO IIOJIHEE
OCO3HAaTh W 3allOMHUTH KaK CaMU CBEJCHHS H3JaraeMble aBTOpPOM, TaK U BCIO JIOTHKY €ro
paccykJIeHui)

AQHAJIUTUKO-KPUTHUYECKAss (YUTATeNlb CTPEMUTCS KPUTHUYECKH OCMBICIUTh MaTepHall,
[IPOAHAIU3UPOBAB €TI0, OIIPEIEIUB CBOE OTHOLIEHUE K HEMY)

TBOpUECKas (CO3[JaeT y YHUTaTessl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPaBHOI
IOYHKT JJIS CBOUX PacCyKICHHUH, Kak 00pa3 Ui AeWCTBUS 1O aHAJOTHH U T.II. — UCIOJIB30BATh
CYXKICHHSI aBTOpa, XOJ €ro MbICIEH, pe3ylbTaT HaONtoeHus, pa3pabOTaHHYI0 METOJIHKY,
JIOTIOJIHUTD UX, [TOIBEPIHYTh HOBOM IIPOBEPKE).

OcHognbie 8U0bl CUCMEMAMUZUPOBAHHOLL 3aNUCU NPOYUMAHHO2O0:

AHHOTI/IpOBaHI/IC — HOpCACIbHO KPaTKOC CBA3HOC OIMMCAHUC HpOCMOTpeHHOﬁ 20048
HquHTaHHOﬁ KHHUI' (CTaTLI/I), €€ COACPpIKaHUA, NCTOYHUKOB, XapaKTCpa U HA3HAYCHUA,
HJIaHI/IpOBaHI/Ie — KpaTkKad JIOTHYCCKasA opraHu3anus TCEKCTA, PACKpPbIBAIOIIAA

COJIEp’KaHUE U CTPYKTYPY U3y4aeMOIo MaTepuana,

Te3supoBaHue — JaKOHMYHOE BOCIIPOM3BEJCHHE OCHOBHBIX YTBEPXKACHUH aBTOpa 0O€3
npuBJIeUeHHs (PaKTUYECKOro MaTepuaa;

[{utrpoBaHue — TOCIOBHOE BBIMMCHIBAHUE M3 TEKCTA BBIACPIKEK, H3BJICUCHHIA, Hanboiee
CYILECTBEHHO OTPAXKAIOIIMUX TY WA UHYIO MBICIIb aBTOPA;

KoHcnekTtupoBanue — KpaTKoe€ U IIOCIIEIOBAaTEIbHOE M3JI0KEHHE  COLCPIKAHMS
IIPOYUTAHHOTO.

KoHcnekT — cioxHbIN cr1oco0 M3I0KEHUs COACPKAHUSI KHUTH WM CTaThbU B JIOTUYECKOM
nocienoBarenbHOCTH. KOHCIEKT akKyMyJupyeT B cebe ImpeablayIue BUAbl 3alKCH, T03BOJISIET
BCECTOPOHHE OXBAaTUTh COJAECPKAHUE KHUTH, CTaTbU. [103TOMY yMEHME COCTABIIATH IUIAH, TE3UCHI,
JIeJIaTh BBIMUCKYU U IPYTHE 3alMCH ONPEENIAET U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pexomenoayuu no coOCmasieHu0 KOHCHeKma.

1. BHUMaTeNnbHO NMPOYUTANTE TEKCT. YTOYHHUTE B CIIPABOYHOM JIUTEpAType HEMOHSATHbIE
cinosa. [Ipu 3anucu He 3a0yAbTe BHIHECTH CIIPABOYHBIE JaHHBIE HA MOJISl KOHCIIEKTA.

2. BpinenuTe riaBHOE, COCTaBbTE IUIAH.

3. Kpatko chopmynupyiiTe OCHOBHBIE MOJIOKEHHSI TEKCTa, OTMETHTE ApPTYMEHTAIHIO
aBTOpA.

4. 3akoHCHEKTUpYTe  Marepual, 4YeTKO  cieays  nyHkraM  IuaHa.  Ilpu
KOHCIIEKTUPOBAHUU CTapalTECh BBIPA3UTh MBICIb CBOMMH CIIOBaMHU. 3allMCH CIEAYET BECTH
YETKO, SICHO.

5. I'pamoTHO 3anuchiBaiiTe nuTatel. LIuTHpys, yuuThIBaliTe TaKOHUYHOCTh, 3HAUUMOCTh
MBICIIH.

B TekcTe KOHCIEKTa kKeNnaTesIbHO IPUBOJAUTE HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
nokazatenbeTBa. [Ipu odopmieHnH KOHCIEKTa HEOOXOIUMO CTPEMUTHCS K €MKOCTH Ka)J10To
npeuiokeHusl. MBICIM  aBTOpa KHUTH ClIAyeT u3jaraTb KpaTko, 3a00TsACh O CTWIE H
BBIPA3UTEIbHOCTH HAMMCAHHOTO. YHCIIO AOMOIHUTENBHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JOTMYECKH  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  paclpeleNiaTbcss B ONpPEIeTIeHHOU
MIOCJIEIOBATEIbHOCTH, OTBEYAIOIIEH JOTUYECKON CTPYKType mpousBeAcHus. [lns yTouHeHus u
JIOTIOJTHEHUSI HE00XO0AUMO OCTABJIATh MOJIS.

OBnazneHne HaBbIKAMU KOHCIIEKTHPOBAHHS TPeOyeT OT CTyAEHTa LIeJeyCTPEMIIEHHOCTH,
MOBCEHEBHOM caMOCTOATENbHOIN paboThI.

4.2. Memoouueckue pekomeﬂdauuu no NOO2OMOBKeE K npakmu4yeCcKum 3anAmuAiAm
21.]'[5{ TOrO0 4TOOBI IPaKTUYCCKHUEC 3aHATHUA MPHUHOCUIM MAKCUMAJIbHYIO IIOJIB3Y,
HCO6XOI(I/IMO INOMHUTB, YTO YIIPAKHCHUC U PCIICHUC 3a4a4 MNPOBOIAATCA IO BBIMUTAHHOMY Ha
JCKOUAX MaTCpually M CBA3aHbI, KaK IIpPaBUJIO, ¢ ACTAJIbHBIM pa36op0M OTACJIBHBIX BOIIPOCOB
JICKOHMOHHOI'O0 KYypca. CJIGI[yeT NOAYCPKHYTb, YTO TOJIBKO IIOCJIC YCBOCHHUSA JICKIIMOHHOTI'O
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MaTepuaia ¢ ONPEEICHHON TOUYKM 3pEHMs (a MMEHHO C TOW, C KOTOPOW OH M3J1araercs Ha
JEKIMSIX) OH OyJeT 3aKperIsaThcs Ha JaOOpaTOPHBIX 3aHATUAX KaK B pe3yibTaTe 0OCYXKIAECHUS U
aHanM3a JIEKIMOHHOTO MaTepHaia, TaKk U ¢ MOMOUIBIO PEeIIeHHs TPOOJIEMHBIX CUTyalluH, 3a/1a4.
ITpu 5THX yCIOBHSX CTYIEHT HE TOJBKO XOPOIIO YCBOMT MaTEpHaj, HO U HAyYUTCS PUMEHATh
€ro Ha IpPaKTUKE, a TaKKE IOJYYUT JIONOJHUTENbHBIM CTUMYJI (M 3TO OUYEHb BAXKHO) JUIS
AKTUBHOMN MPOPAOOTKH JICKIUH.

[Tpu camMOCTOATENBHOM PEILICHUH 337a4 HYKHO OOOCHOBBIBATH KXl 3Tall pELICHus,
UCXOJs U3 TEOPETUUECKUX IOJNOKEHUNM Kypca. Ecau cTyeHT BUIUT HECKOJIBKO IIyTEl PELICHHUS
npobiemsl (3a7au), TO HY)KHO CPaBHUTh MX W BBIOpaTh camblii panuoHainbHbIN. [lone3no mo
Hayaja BbBIUMCIEHUH COCTaBUTh KpaTKUM IUIaH pemieHus npoOiemsl (3agaun). Pemenwue
IpoOJIEMHBIX 3aja4 WM IPUMEPOB CIEAYET M3Jlararh MOAPOOHO, BBIUMCIEHMS pacrojaraTb B
CTPOTOM IIOPSIAKE, OTHENsAsl BCIIOMOTATENIbHBIE BBIUMCICHHMS OT OCHOBHBIX. Pemenus npu
HEO00XOJUMOCTH HYKHO COINPOBOXKIATh KOMMEHTAPUAMH, CXEMaMH, YEPTEKAaMU U PUCYHKAMH.

Crnenyer NOMHUTb, YTO pPELIEHHE Kax10M yd4eOHOM 3ajaud JOJKHO JOBOAUTHCS 10
OKOHYATEJIBHOIO JIOTHYECKOr0 OTBETa, KOTOPOro TpedyeT YCIIOBHE, U IO BO3MOXHOCTHU C
BbIBOZIOM. [loiydeHHBI OTBET cielyeT HMPOBEPUTh CHOCOOAMHM, BBHITEKAIOIMMHU M3 CYIIECTBA
naHHoW 3ajmaun. llonme3Ho Taxke (eciu BO3MOMKHO) pelllaTh HECKOJBKMMM CIOCOOaMH U
CPaBHMTbH IIOJIyYECHHBIE pe3ysbTaThl. PenieHue 3azad JaHHOTO THUIIA HYKHO IPOJOJDKATh N0
IpUOOpPETEHUS TBEPIbIX HABBIKOB B UX PELICHUH.

4.3. Memoouueckue pekomeHOayuu no camonposepke 3HaHull

[Tocne u3yyeHus ompeneeHHONM TeMbl M0 3aIMCSIM B KOHCIIEKTE U YYeOHHKY, a TakxkKe
peleHuss TO0CTaTOYHOIO KOJIMYECTBA COOTBETCTBYIOIIMX 3aJa4 Ha NPAKTHYECKUX 3aHATHIX U
CaMOCTOSITEJIBHO CTYJNEHTY PEKOMEHAYETCSI IPOBECTH CaMOINPOBEPKY YCBOCHHBIX 3HAHUM,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 10 U3yYEHHOH TEME.

B ciiydae HE0OXOIMMOCTH HYKHO €llie pa3 BHUMATEIbHO pa300paThcs B MaTepHale.

NHorna HenoCTaTOYHOCTh YCBOEHHS TOTO WJIM MHOT'O BOIIPOCA BBISICHAETCS TOJIBKO IPH
U3Y4YEHUU JNaJbHEUIIero Marepuana. B aTom ciaydae Hazo BEPHYTHCS Ha3al U MOBTOPUTH ILIOXO
YCBOEHHBIM MaTepHuas. BakHBI KpUTEpPUN YCBOECHMS TEOPETHYECKOrO Marepuaia — yYMEHHE
0TBEYaTh Ha BOIPOCHI JUIs coOeceI0BaHMUs.

Bonpocsl 1u1s codecenoBanus

ba3oBblil ypoBeHb
Tema 1. KonuenryajabHble H HH(POPMAIHOHHbIE MO/IeJIM HHHOBAIIMOHHBIX POEKTOB
1. Mopenn HHHOBALIMOHHBIX POEKTOB
2. VIHHOBaIMOHHBIE TEXHOJIOTUH YJIEKTPOHHON KOMMEPITHH
3. ApXUTEKTypa MHTEJJIEKTYalIbHbIX CEPBUCOB
Tema 2. OHTOJIOTHYECKHE MO/IeJIH HH(POPMALHOHHBIX CHCTEM
4. ®opmanu3zanys TpeOOBaHUN K HHHOBAIIMOHHOMY IPOIYKTY
5. Cpexnctra pa3pabOTKi HHHOBAIIMOHHBIX PEIICHUH
6. TexHonoruun o6pabOTKK 3HAHUMA
7.  OHTONOTHYECKHE MOJIEIIN MHHOBAIIMOHHBIX TIPOTYKTOB
Tema S. UndpacTpyKkTypa NPpOEKTHPOBAHNA HHHOBALMOHHBIX HH/KEHEPHBIX pelleHui
8. Hampasienus pa3BUTHSI HHHOBAIIMOHHBIX TEXHOJIOTHA
9. IlpoexkTHpoBaHNE MHHOBALIMOHHBIX MHKEHEPHBIX PEIICHUN
10. CrargapTu3asi ”HXKEHEPHOTO MPOEKTa
Tema 6. UHcTpyMeHTa/IbHOE 00ecrieyeHre OHTOJIOTMYeCKOro Moie TMPOBAHMA
HHGOPMAIIMOHHBIX CHCTEM
11. Iloka3arenu oueHKU 3PPEKTUBHOCTH HHHOBAIIMOHHOTO PEIICHUS
12. MeTo/bI OTIICHKH 3KOHOMUYECKOT0 3()(heKTa BHEPECHUS TTPOSKTa
13. HHCcTpyMeHTanbHOE 0OecrieueHrue MOICITMPOBAHUS IPOEKTa
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14. PepakTop OHTOJIOTHIA
15. SI3BIKM OHTOJIOTHYECKOTO MOJICITUPOBAHUS

I[HoBbIIEHHBIH YPOBEHD
Tema 1. KonuenryajabHble H HH(POPMAILHOHHbIE MO/IeJIM HHHOBAIIMOHHBIX IPOEKTOB
1. KoHuenTyanbHOE MOEIMPOBAHNE MHHOBALIMOHHOTO NPOJYKTa
2. HWudopmannoHHOE MOAETMPOBAHNE HHHOBAIIMOHHOTO MPOYKTa
3. OHTOJOrMYEeCKOe MOJEITUPOBAHNE HHHOBAL[MOHHOIO IIPOIYKTa
Tema 2. OHTOJIOrHYECKHE MO/IeJIH HH(POPMALHOHHBIX CHCTEM
4. TIpuHUMIIBI OHTOJOTUYECKOT0 MOJIEIUPOBAHUS HHKEHEPHOIO MIPOEKTA
5. ApXUTEKTypa OHTOJOTMYECKOW MOJIETI MHHOBAIMOHHOIO IIPOAYKTa
6. TexHoyoruu OOJIBIINX TAaHHBIX
7. Texnomoruu Data mining
Tema 5. Un¢pacTpyKTypa NpoeKTHPOBAHNSI MHHOBAIMOHHBIX HHKEHEPHBIX pelleHui
8. ApXUTEKTypa IpOrpaMMHBIX KOMILJIEKCOB JJISi HHKEHEPHOTO IIPOEKTa
9. CranaapTsl IPOEKTHPOBAHUS IPOIPAMMHOI0 00ecIeYeHUsI MHKEHEPHOTro IIPOEKTa
10. Cranpaptsl pa3pabOTKU IPOTPAMMHOTO 00ECTICYeHHUS MH)KEHEPHOTO MPOEKTa
11. Mertonbl pa3pabOTKU HHHOBAIIMOHHOTO MPOJIYKTa
12. TlpumeHEeHHE HHCTPYMEHTOB pa3padOTKH HHKEHEPHOTO MPOESKTa
Tema 6. UHcTpyMeHTa/IbHOE 00ecrieyeHre OHTOJI0TMYeCKOro Mo/ie TMPOBAHMA
HHPOPMAIMOHHBIX CHCTEM
13. MogenupoBaHHe CTPYKTYpPbl HHKEHEPHOTO NPOEKTa
14. OOBEKTHO-OpPUEHTUPOBAHHOE MOJIEIMPOBAHUE UHKEHEPHOTO PELICHUS
15. MHCTpyMEHTHI MOAETMPOBAHUS MHKEHEPHOTO IPOEKTa

4.4. Memoouueckue pexomenoayuu no HANUCAHUIO HAYYHBIX MEKCMO8 (00K1A008, peghepamos,
acce, HAYYHbIX cmamel U m.o.)

Ilepen Tem, Kak MPUCTYNUTh K HANHMCAaHUIO HAYYHOTO TEKCTa, BaXXHO pa3o0parhcs,
KaKoBa MCTHHHAS II€Th BAIIEr0 HAYYHOTO TEKCTa - 3TO MOMOXKET BaM Pa3yMHO pacIpe/eiHuTh
CBOM CHJIBI U BpeMsl.

Bo-mepBrIX, cHauana HYXXHO OIPEIEIUTHCS C WIeeld HAYYHOTO TEKCTa, a I ATOTO
HEOOXO/MMO HAay4HUThCS JHOO OTHOCHTHCS K pa3HbIM SBICHMSIM M (DakTaM HECKOJIbKO
KPUTHYECKH (CBOSA WAESd — KaK MHAs TOYKA 3PEHUs), OO HAYYHTHCS YBIEKATHCS KaKUMH-TO
U3BECTHBIMU HJIEIMH, KOTOpBIE HYXKAAIOTCA B JIOpaboTKe (Maess — Kak ONTUMHCTHYEcKas
NO3WIIMS W HAIMpPaBIEHHOCTh HA JaJbHEHIIEe COBEPIICHCTBOBAHUE YK€ HW3BECTHOro). Bo-
BTOPBIX, HAYYUTHCS OPraHU30BBIBATH CBOE BPEMS.

[Tucatp criemyer SICHO W TOHATHO, CTAapasCh OCHOBHBIC IOJIOKEHHS (OPMYINPOBATH
YeTKO M HEJIBYCMBICIEHHO (YTOOBI W caMOMy TMOHSATHO ObUIO), a TaKXe CTPEMsCh
CTPYKTYPUPOBATH CBOI TEKCT.

CuctemaTuzansi ¥ aHaJU3 W3YYEHHOW JUTEpaTyphl MO MpoOiieMe HCCIeI0BaHUA
MO3BOJISIOT CTYJICHTY HaIlucarb padory.

Pabounii BapuaHT TekcTa JIOKJIaja MpeJoCTaBIsIeTCs PyKOBOAMUTENIO Ha MpoBepky. Ha
OCHOBe pabouero BapuWaHTa TEKCTa PYKOBOIUTEIh BMECT€ CO CTYICHTOM O0OCyXIaer
BO3MOXHOCTH JOPaOOTKH TEKCTa, €ro 0(hopMIICHHE.

Cmpykmypa ooknaoa:

— Brenenne (He Oomee 3-4 crpanwmir). Bo BBeneHnun HeoOXOAMMO OOOCHOBATH BBHIOOP
TEMBI, €€ aKTyaJIbHOCTh, OYEPTUTh 00JacTh UCCIEA0BaHMs, OOBEKT UCCIIEeI0OBaHUs, OCHOBHbBIE
IENU ¥ 32]1a91 UCCIICTOBAHMS.

— OcHOBHas 4acThb COCTOUT M3 2-3 pa3zienoB. B HUX pacKpbIBaeTcsl CyTh HCCIETyeMOM
poOJIeMbl, MPOBOAUTCS 0030p MUPOBOM JIUTEpaTypbl U UCTOYHUKOB VMIHTEpHET MO MpeaMery
HCCIIEIOBaHMS, B KOTOPOM JaeTcsl XapaKTepUCTUKa CTENEHH pa3pabOTaHHOCTU MPOOJIeMbl U
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aBTOpPCKAas aHAJIUTHYECKas OIEHKAa OCHOBHBIX TEOPETUYECKHX IOAXOJOB K €€ PEIICHUIO.
Wznoxenne Martepuasia HE JOJDKHO OTPAaHUYUBATHCS JIMIIb OMHCATEIBHBIM IOAXOJOM K
PacKphITHIO BBIOpaHHOW Tembl. OHO Takke JOJKHO COAEpKATh COOCTBEHHOE BHJICHUE
paccMaTpuBaeMoi MPoOIeMbl U M3JI0KEHUE COOCTBEHHON TOYKH 3pEHHS HAa BO3MOXKHBIC ITyTH
ee pereHus..

— 3axmouenue (1-2 cTpaHuibl). B 3akI0YeHUN KPaTKO M3JIAralOTCs TOCTUTHYTHIC IMPH
M3YYCHHUH MTPOOJIEMBI IIeITH, IIEPCIIEKTUBBI PA3BUTHUS UCCIIETyEeMOT0 BOTIPOCa

— CHucoK HCIOJIb30BaHHOHM JINTEpaTyphl (He MeHbIne 10 MCTOYHHMKOB), B alaBUTHOM
nopsiike, OQOPMIICHHBI B COOTBETCTBHM C MPHHATBIMH TpaBWJIaMH. B crmmcok
WCIOJIb30BAHHON  JUTEpaTyphl PEKOMEHAYETCS BKJIIOYATh pPAOOTHl OTCUYECTBEHHBIX W
3apyOCIKHBIX aBTOPOB, B TOM YHCIIE CTaThH, ONYOJIMKOBAaHHBIC B HAYYHBIX JKypHAJIaX B TCUCHHUE
MOCIIEAHMX 3-X JIET ¥ CCBUIKHM Ha pecypchl cetu HTepHeT.

— Tlpunoxxenue (mpyu HEOOXOAUMOCTH).

Tpebosanus k ogpopmaenuro:

— TEKCT C OJJHOH CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— Kerub mpudra 14;

— MEXCTPOYHOE paccTosiHue 1,5;

— TOJsi: CBEepXYy 2,5 cM, cHU3y — 2,5 cMm, ciieBa - 3 cMm, crpasa 1,5 cwm;
— pedepar A0KEeH OBITh PECTABICH B COPOIIIOPOBAHHOM BHJIE.

Tlopsook 3awumul Ooxknada:

Ha 3amuty noknaga oTBoguTcs: 5-7 MUHYT BPEMEHH, B X0J1€ KOTOPOTO CTYJEHT JOKEH
MOKa3aTh CBOOOJHOE BIAJCHHE MaTepHalioM MO 3asBieHHON Teme. [lpu 3ammre mnoxmana
MIPUBETCTBYETCS UCIIOJIB30BAHUE MYJIbTUMEANA-TIPE3CHTAIUH.

Jloknag OIeHUBAeTCs MO CIEAYIOIUM KPHUTEpPUSM: CcOONIo/IeHHe TpeOOBaHWM K €ro
odopMIIeHNI0; HEOOXOAUMOCTh U JIOCTATOYHOCTH JIJII PACKPBITHS TEMbI TIPUBEJICHHONW B TEKCTE
nIoknana nHGopMaluy; yMeHHe CTyJeHTa CBOOOJHO M3NaraTb OCHOBHBIC WU, OTPAKEHHBIE B
JIOKJIaJie; CIIOCOOHOCTh CTY/AEHTAa MOHATh CYTh 3aJIaBa€MbIX IMPENoJiaBaTeleM U COKYpCHUKaMU
BOIPOCOB U C(HOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omau4Ho» BBICTABIISAECTCA CTYACHTY, €CJIM B JIOKJIAJ€ CTYJEHT UCUYEPIIBIBAOIIIE,
MOCJIE0BATENbHO, YETKO M JIOTHUECKH CTPOMHO M3JIaraeT Marepuall; CBOOOJHO CHpaBisieTcs C
3a/1auaMy, BOIIPOCAMM WM JIPYTMMH BUAAMHM NPUMEHEHHUS 3HAHWM; MCHOJB3YEeT ISl HaluCaHUs
JIOKJIaZia COBPEMEHHBIE Hay4HbIe MaTepHalibl; AaHAIM3UPYET TMOJYyUYEHHYI0 HWH(OPMAIIHIO;
MPOSIBIISIET CAMOCTOSATEIBbHOCTh IIPH HAMMCAHUY JT0KJIaJa.

Oyenka «xopowio» BBICTABIAETCS CTYAEHTY, €CIM KaueCTBO BBIMOJHEHHS [OKJIaja
JIOCTaTOYHO BhICOKOE€. CTYZEHT TBEPAO 3HAET MaTepHall, FPaMOTHO M MO CYIIECTBY U3J1araer €ro,
HE JIOMYyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOMPOCHI IO TEME JOKIIA 1A,

Oyenxa «y0oeiemeopumenbHo» BBICTABISAETCS CTYACHTY, €CIM MaTepHhal TOKiIajaa
U3JIaraeTcss 4YaCTUYHO, HO MPOOEbl HE HOCAT CYIIECTBEHHOI'O XapaKTepa, CTYIEHT JOIMYyCKaeT
HETOYHOCTH M OIMUOKY TPH 3alUTE JOKJIaaa, 1aeT HeIOCTATOYHO MPaBUWIbHBIE (DOPMYITHPOBKH,
HAOJII0/IAI0TCS HApYIIEHUS JJOTHYECKON MOCIE0BAaTENbHOCTH B U3JI0KEHUH MaTepHarna.

Oyenka «ney0061emeopumenbHoy BBHICTABIAETCS CTYIEHTY, €CIU OH HE MOJTrOTOBUII
JOKJIaJ WM JONYCTWJ CyllecTBeHHble omuOKU. CTyIeHT HEYBEpEeHHO H3JaraeT Marepual
JIOKJIaa, HE OTBEYAET Ha BOMPOCHI MPENogaBaTesl.

Onucanue wKanbl OYeHU8aHus

MaxkcruMaabHO BO3MOXKHBIN 0ail 3a BeCh TEKYIIH KOHTPOJb YCTAHABIMNBACTCS PaBHBIM
55. Tekyiee KOHTPOJIBLHOE MEPONPHUATUE CUUTAETCSA CIAHHBIM, €CJIM CTYACHT MOJYYHUJI 3a HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JJII TOTO KOHTPOJS MaKCHMaNbHOTO Oania. PeUTHHTOBBIN
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63..]'[.]'[, BBICTaBJIICMBIH CTYACHTY 3a TCKYIICC KOHTPOJIIbHOC MCPOIIPUATHUC, CIAHHOC CTYACHTOM B
YCTAHOBJICHHBIE TPaUKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMPEACISICTCS CISAYIOIINM
o0OpazoM:

VYPpoBeHb BBIMIOJIHEHHSI KOHTPOJILHOTO 33anust | PeittuHrossiii 6ami (B % oT MakcuMaibHOTO Oasuia
32 KOHTPOJIBHOE 3aJTaHHE)
OTIUYHBINA 100
Xopoumit 80
Y 1OBIETBOPUTENEHBIN 60
HeynosnerBoputenbHbIi 0

Tembl 3cce (pedepaToB, T0KJIAT0B, COOOIIEHUIT)

ba3oBblii ypoBeHb
Tema 1. KonuenryajabHble 1 HH(POPMAaLHOHHbIE MO/1eJIM HHHOBALIMOHHBIX IPOEKTOB
1. dopmanuzoBaHHbBIE MOJIETH 3HAHUMA
2. Metonbl HACHTH(PUKALIMKA U KIAaCCH(PUKAIIMKH O0BEKTOB.
3. Mozenu MHHOBAIIMOHHBIX TPOEKTOB
4. VHTeHCHOHAN U 3KCTEHCHOHAII MOJIENIN IPOEKTa
Tema 2. OHTOJIOTHYECKHE MO/IeJIH HH(POPMALHOHHBIX CHCTEM
5. TexHonoruu pa3pabOTKH OHTOJIOIMUYECKON MOJIENTN
6. Jlekommno3unus U UACHTU(UKAIUSA 00BEKTa MOJICITUPOBAHHS
7.  CrpyKTypa OHTOJIOIMYECKON MOJIeNU
Tema 3. OHTOJIOTHS NPeICTABIEHUS JAHHBIX H 3HAHNH B MHHOBAIIMOHHBIX PelIeHusIX
8. Meroabl npescTaBieHus JaHHbIX U 3HAHUH.
9. CrpykTypa npeacTaBieHus JaHHBIX U 3HAHUH.
10. Mopenu npecTaBaeHUs JaHHBIX U 3HAHUH.
11. MenTanbHble TuarpaMMsbl B paboTe co 3HaHUSMU
Tema 4. CemaHTHUYECKOE MO/ACJIMPOBAHUE IAHHBIX U 3HAHUI B TEXHOJIOTHAX 00/IbIINX
JAAHHBIX
12. dopmanuzanus KOHIENTYaIbHON MOJIENH.
13. PensimoHHOE NIpEACTaBICHNE TaHHBIX.
14. CemaHTHYecKHE TEXHOJIOTHH.
15. CemaHTHYeCcKOe MOJICTHPOBAHNE TAHHBIX W 3HAHUHA B TEXHOJIOTUSX OOJBIINX JaHHBIX
Tema S. UndpacTpykTypa NpOEeKTHPOBAHNA HHHOBALMOHHBIX HH/KEHEPHBIX pelIeHui
16. TeXHOJOTHH HayYHBIX UCCIICIOBAHHM.
17. Meronuueckoe obecrieueHNe HayYHbIX UCCIIEAOBAHUM.
18. MudpacTpykTypa MpOEKTHPOBAHUS HHHOBAIIMOHHBIX MH)KEHEPHBIX PEIICHHH
Tema 6. UHcTpyMeHTa/IbHOE 00ecrieyeHre OHTOJIOTMYeCKOro Moie TUPOBAHMA
HHGOPMAIIMOHHBIX CHCTEM
19. MammHa 10ru4eckoro BbIBOAA.
20. Pemaktop onTtomoruii Protégé.
21. IlporpamMHble MpOIyKTH Kiacca Triple store.
22. Tlporpammuas peanmuzamusi SPARQL-unTepdeiica
Tema 7. Texnosorun RDF u OWL
23. PepmakTopbl, BU3yalM3aTOPBl M HHCTPYMEHTHI JIOTHYECKOTO BHIBOJIA.
24. Texunonoruu RDF/RDFS/OWL.
25. ®opmar npencrapienus qaHapx RDF/XML
Tema 8. [IpuMeHeHre OHTOJIOTHYECKUX MO/ e/Iell HHHOBAIMOHHBIX TPOIYKTOB
26. CucTeMbl MMOAICPKKHU TPUHSITHS PEIICHUN.
27. DKcrepTHbIE CUCTEMBI.
28. bazbl 3HaHUI.
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29. XpaHwiuia 3HaHUH.
30. Cucrembl OONBIINX JaHHBIX.
IloBBIIIEHHBIN YPOBEHD

Tema 1. KonuenrtyajabHble 1 HHPOPMAIMOHHBIE MOJ€eJI HHHOBALMOHHBIX MPOEKTOB
31. Mojenu JaHHBIX U 3HAHHUH

32. Anroputmbl KiIacCH(PUKAIMK U KJIACTEPU3AIIH.

33. MozaenupoBaHHE CEMAHTHUYECKUX CTPYKTYP

34. dopmanu3zanus JaHHBIX
Tema 2. OHTONIOrHYeCcKHE MOTeTH HHPOPMAIHOHHBIX CHCTEM

35. TexHOJOruHM NPOSKTUPOBAHUS OHTOJIIOTUYECKON MOJETH

36. JIeKoMIO3UIIUs CJ0KHOK CUCTEMBI

37. CTpyKTypHBIN aHAIN3 OHTOJOTHUUECKOW MOICIIH
Tema 3. OHTOJIOrMS MPEICTABIEHUS JAHHBIX U 3HAHUI B MHHOBAIIMOHHBIX PelIeHUsIX
38. Metonbl hopManu3auy JaHHBIX U 3HAHUH.

39. Aunroput™mbl 00paOOTKH JaHHBIX M 3HAHUH.

40. Mogenu xpaHeHUs TaHHBIX U 3HAHUI.

41. MeHTanbHBIC TEXHUKH JUTSI HTHHOBAIITMOHHBIX TTPOSKTOB
Tema 4. CemaHTHUYECKO€E MO/l ITMPOBAHNE JAHHBIX U 3HAHUI B TEXHOJIOTUAX 0O0JIbIIHAX
JTAHHBIX

42. TexHomorus 0OpabOTKH OOJIBIINX JTAHHBIX.

43. TlpencrapineHue HEPOPMATU30BAHHBIX JAHHBIX.

44. CemaHTHUYECKUI aHAIU3 UHPOPMAIIIH.

45. Monenu big data
Tema 5. UndpacTpyKkTypa NpOeKTHPOBAHNSI HHHOBALMOHHBIX HHKCHEPHBIX pelIeHHui
46. TexHOJIOTHH BU3YyaJIN3allii HHKCHEPHBIX PELICHUI

47. Metomonorus aHaau3a U CUHTE3a CJIOKHBIX CHCTEM

48. UndpactpykTypa WHXEHEPHBIX PEIICHUI
Tema 6. UncTpyMeHTa/IbHOE 00ecniedeHHe OHTOJOTHYeCKOro Mo1eJIMPOBaAHUS
HH(OPMANMOHHBIX CHCTEM

49. Mammna Java.

50. PenmaktopS oHTOJIOTHI

51. Tpurrepsl U COOBITHS B aITOPUTMU3ALIUN

52. TlporpamMMHass peaqu3anus CIOXHBIX aJITOPUTMOB
Tema 7. Texnonoruu RDF n OWL

53. MHCTpYMEHTBI JJOTUIECKOTO BBIBOJIA.

54. Texunonorun OWL.

55. ®opmar npeacrasiieHus 1aHHbIX XML
Tema 8. IIpuMeHeHrEe OHTOJIOTHYECKUX MO/ e/Ie HHHOBAIIMOHHBIX TPOYKTOB
56. MHTeIeKTyaIbHbIE CePBUCHI

57. baza 3HaHM SKCIEPTHON CUCTEMBI.

58. MamHa BbIBOJIa SKCIIEPTHON CHCTEMBI.

59. Data ueHTpsl.

60. Cemantnueckwuii ananu3 big data

4.5. Memoouueckue pexomenoayuu no no020MmMoeKe K 3auemam

[Tponemypa 3adeTa Kak OTACIHHOE KOHTPOJIEHOE MEPOTIPUATHE HE TIPOBOIUTCS, OIICHUBAHHE
3HaHUI 00yUaroIerocs MPOUCXOJUT MO Pe3yIbTaTaM TEKYIEro KOHTPOJIS.
3ayer BBICTABIACTCS IO pe3yibTaTaM PadOTHI B CEMECTpe, MPH clade BCEX KOHTPOIBHBIX
TOYEK, NPEAYCMOTPEHHBIX TEKYIMM KOHTpOjeM ycreBaeMocTH. Ecimu mo wuroram cemectpa
oOyuatomuiics umeet ot 33 1o 60 GanoB, eMy CTaBUTCS OTMETKa «3auTeHo». OOydaromemycs,
UMEIOIIEMY IO UTOraM cemMecTpa MeHee 33 0aioB, CTABUTCS OTMETKA «HE 3aUTCHO.

41



Konuuecmeso 6annos 3a 3auem (S3au) npu pazniuunsix petimuneo8ulx OALIAX
no oucyuniuHe no pe3yibmamam pabomsl 8 cemecmpe

PeiiTuHTrOBBIN 0a/1J1 1O JUCIHUIJIMHE KoauuyecTBo 6a/110B 3a 3auet (S3a4)
o pe3yJbTaTam padorel B cemectpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

KOHTpOJ’[L CaMOCTOSITEIbLHOM paﬁoTLI CTYACHTOB

KoHTpoJib caMOoCTOSTENIbHOM pabOTHI IPOBOIUTCS IIPETIOIaBATENIEM B ayAUTOPHUH.

[IpenycMOTpeHbl CIEAYIOMIME BHUABI KOHTPOJIA: coOeceqoBaHHe, OICHKA BBIMOTHEHHS
JIOKJIaJIa ¥ €r0 MPE3CHTALUH.

[TogpoOHBIE KpUTEPUHU OICHWBAHMS KOMIIETCHIIMK TpuBeAcHb B (DOHIE OIEHOYHBIX
CPEJICTB JIJIsl TPOBEICHUS TEKYIIEH U MPOMEXYTOUHON aTTECTaIUU.

Cnmcok Jimreparypsl 1is BbinojaHenuss CPC

IlepeyeHb OCHOBHOIi JTUTEPATYPHI

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

IlepeyeHb 10NIOTHUTEIBHOM JIUTEPATYPHI

NunoBanmonnsii MenempxkMedT : kype jgekuuit / FO.H. Kynakos, T.C. Memepskosa ;
M-Bo obpazoBanus u Hayku Pocc.®enepaunu, Mock. roc. yH-T. — MockBa: MI'CY, 2019.
IlepeueHsb yueOHO-MeTOANYECKOT0 O0ecneYyeHHsI CAMOCTOATEIbHOI padoThl 00yYaOmMXCcs
10 JUCHMIJINHE

1. Meroauueckne yKazaHUs 1O BBIMOJIHEHUIO NPAKTUYECKUX pPabOT MO AMCHIUTUIAHE
«VHXKeHepHbIe KeHUChI: OT MPAKTUYECKHUX 33124 K MHHOBALIMOHHBIM PEILICHUSIM).

2. Meroanyeckue yKa3zaHUs 110 OpTraHU3ally U MPOBEJCHUIO CaMOCTOATENBHON paboThI
CTYAEHTOB 10 JUCHMIUIMHE «VHXKEHepHble KeUChl: OT NMPaKTHYECKUX 3a7ady K MHHOBAI[MOHHBIM
pEIIECHUSIM.

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJEKOMMYHMKAUMOHHON cetH «HHTEepHeT»,
He00XO0IMMBbIX /IJIsl 0CBOEHUS THCIUTIIMHbI

1. http://www.ved.gov.ru/ - mopran BHEITHEIKOHOMHYECKON HH(POPMAIIUHL.

DOneKTpoHHBbIE OUOITMOTEUHBIE CHCTEMBI:

2. http://biblioclub.ru/ - Yausepcuterckas 6ubmmorexka ONLINE.

3. http://www.iprbookshop.ru/ - DnekrponHas OuOIMOTEUHAS CHCTEMA.

4. https://elibrary.ru — nay4nas snekTpoHHast OMOIHOTEKA

[TpodeccnonanpabIe 6a3bl JAHHBIX

5. http://leconomy.gov.ru - odwurmansHbei caliT MuUHHCTEpPCTBA SKOHOMHUYECKOTO
Pa3BUTHSA

42



