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BBEJEHUE

B MeroaMueckux — ykazaHUSX ~ cOIepXaTcs ~ MaTepualibl, HEOOXOAMMBIE s
CaMOCTOSITENIbHOW TOJTOTOBKM CTYACHTOB K BBIMOJHEHUIO MpaKTHYECKuX pabor. B ommcanue
MPAKTUYECKUX pPabOT BKJIIOYEHBI IeJb pabOThl, MOPAJOK €€ BBIINOJHEHHS, PAacCMOTPEHBI
TEOPETUYECKHE BOINPOCHI, CBA3aHHbIE C pealnu3allMeld IOCTaBICHHBIX 3a7ady, IPHUBEICHA
HeoOXxouMas JInTeparypa.

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
CO3JaHMM M OKCIUIyaTallMd KPYIMHBIX HPOMBIIUICHHBIX OOBEKTOB (HEPTAHBIX IIIATPOPM,
AIIEKTPOCTAHLUH, XUMHUYECKHX MPOHU3BOJICTB, (papMaleBTUUECKUX MPEeNNnpUaTus u T.a1.). B ux
YKU3HEHHOM LIMKJIE 3aHSATO MHOKECTBO OpraHU3ALMI: TPOEKTUPOBIIUKH, CTPOUTEIH, TOCTABUIUKH
000pyI0BaHUs, CIYXKObI SKCILTyaTallud U T. 1., KaX/Jas UX KOTOPBIX OOBIYHO HCIOJB3YET CBOU
HAa0Op KOMITBIOTEPHBIX CUCTEM U CBOM (POpPMATHI TaHHBIX.

ITo nanupiM NIST (HauumonanbHbII MHCTUTYT cTaHfaptu3auuu u Texuosoruin CIIA),
pelieHue npobdaeM B3auMOJICHCTBUS Pa3HOPOJHBIX KOMITBIOTEPHBIX CHCTEM MIOMOXKET HHAYCTPUHU
KPYIHBbIX KaOUTAJIbHBIX NMpoekToB TOJbKO B CIIA skoHOmMHTH a0 16 Mipa. 1oiul. B TOM.
Bo3MOXHOCTE JOCTyna M aHaiM3a JUisl HOJHBIX JaHHBIX >KM3HEHHOI'O LIMKJA CJIOKHOIO
WHXCHEPHOTO 00BEKTA cTaja CeroiHs 00s3aTeNIbHBIM YCIOBAEM d(P()EKTHBHOTO YIIPABICHUS €T0
MIPOEKTUPOBAHUEM U JKCILTyaTalue. DTy 3a7ady Ha3blBAIOT MO-PAa3HOMY: CO3/IaHHE €IUHOIO
UH(POPMALIMOHHOTO MTPOCTPAHCTBA KU3HEHHOTO LIUKJIA, CO3/IaHNe HU(PPOBOW MOJEIH H T. TI.

BonpmmHCcTBO pa3paboTUYNKOB MHKEHEPHBIX MH(OPMAaLIMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) HcnoNB3yIOT KJIACCHYECKUE OOBEKTHBIC MOJCIHU JaHHBIX B 00Jiee WiIH
MEHEee CTaHJapTHbIC peJSIIUOHHBIE ©0a3bl JAaHHBIX, OIHAKO MHOTOJIETHHE TMOMBITKA HX
0o0beIMHEHNS Ha €MHOM MIaTdopMe MoKa 4To He yAanuch. OTyacTu NPUYMHY TaKoro Mmpoaja
MOYKHO OOHapy>XKUTh B OCHOBAX KJIACCHUECKOW pEJIILIMOHHON TEOpUH MOJETUPOBAHUS TaHHBIX —
B JKECTKMX TIpaHUIAX MEXJIy CYIIHOCTSAMH, aTpuOyramu U cBa3siMu. l[lpu oObennHeHuu
MHOX€ECTBa PEJIIUOHHBIX 0a3 JaHHBIX OT pa3HbIX MPOU3BOIUTENCH, 1a emé U MpUHaUIekKAIUX
Pa3HbBIM X031€BaM, BBISICHSETCSI, YTO BCE OHUM MPUHUMAIIN pa3Hble PEIIeHUs IPU MOJEINPOBAHUN
OCHOBHBIX ITOHATUH IPEIMETHON 00671aCTH. 3a4acTyI0 OJIHO U TO YK€ MHKEHEPHOE MOHATHE B OJTHOU
0a3e JaHHBIX Oy/JE€T COOTBETCTBOBAaTh MMEHHU TaOJUIIbI, B APYroil 0a3e — coAepKaHUIO sYeiKu
TaOJIUIIBI, a B TPEThEH — UMEHU CTOJI011a TaOIHUIIBL.

Kpome Toro, MH>keHEpHbIE JaHHBIE cOAepkKaT KpalHe pasHOpPOJIHYH HH(popManuio o0
OJTHUX U TeX ke 00BEKTax, B OTIUYUE OT «YMPABICHUYECKUX» MU (PMHAHCOBBIX JaHHBIX. JlaHHBIE
O pa3HBIX y37aX M  MOACHCTEMax MPOMBIIIJIEHHOro  oObekTa  (TpyOoIpoBojax,
3NIEKTPOOOOPYJOBAHUH, CTPOUTENBHBIX KOHCTPYKLUHUSAX UM T.OI.) HMEIOT HPUHIUNHAIBHO
Pa3IMYHYIO CTPYKTYPY, @ B HEIIPEPHIBHOM MTPOU3BOJICTBE (HEPTEXUMUS, FNEKTPOCTAHIIMU U T.1.)
CYIIECTBYIOT COTHH IOACUCTEM U THICAYH TPYII 000pyA0BaHus. JJaHHbIE 0 HACOCE B MHKEHEPHBIX
MH(OPMaLIMOHHBIX CUCTEMaX BKIO4aroT cBefeHus us cucteM ERP u EAM, cucrem PLM, CAIIP,
a Takke MHPOPMAIIUIO O €ro MPOEKTHBIX TEXHOJIOTHYECKUX peXuMax, 3D-KOMIOHOBKE, HCTOPUU
3aMEepOoB C €ro IaTYMKOB, HHTEPAKTUBHBIE PYKOBOJICTBA II0 MOHTAXKY U OOCITYKUBAHUIO U MHOTO€
npyroe. Hacoc nmeer GyHKIIMOHATBHBIN KOJI B TPOEKTHON qokyMeHTanuu B cucreMax CAIIP u
npuodperaer B EAM cepulinblii HoMep, OyAy4u yCTaHOBJIEHHBIM Ha oObekTe. MHkeHepHas
uHpopmanus Gopmupyetcs B karanore npousBogutens, B CAIIP s TenmaoTeXHUYeCKUX U
AIIEKTPUYECKUX CIEHUAIBHOCTEM, B CHCTEMax MPOEKTHOTO YIpPaBJICHUS, YIpPaBICHUS
cTpoutenbeTBOM (4D-npoekTupoBanus), u T.11.

Ecnu xaxx1yro u3 MH)KEHEPHBIX CYIIIHOCTEH ONMUCHIBATh PEISUOHHOMN TabIuIIei, TO Yucio
TaOJMUI] Pa3HOM CTPYKTYphl COCTaBUT HECKOJIBKO Thicsu. IIpu 3TOM BO3HHMKAOT MpOOIEMBI
OBICTpOCHCTBUS TIPU (POPMYIUPOBAHWUU OOINETO 3ampoca K HECKOJbKMM 0Oa3aM JaHHBIX, B
KOTOPBIX, KaK OTMEYEHO BBIIIE, MOTJIH OBITh MPUHATH MPUHIMIIUAIGHO Pa3HbIE PEIIECHUs I10



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

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
UCTIOJIb30BaHUS JUIsl MHKEHEPHBIX TaHHBIX HanOoJIee pacpoCcTpaHEHHOTO TAKOTO MPEACTABICHUS
— craugapta RDF (Resource Description Framework).

310 1aéT BO3MOKHOCTB 3()(HEeKTUBHO "CKIIaABIBaTh" B OJIHY CTPYKTYPY JaHHbIE U3 PAa3HBIX
UCTOYHUKOB. ['padoBas crpykrypa HamOosiee ymoOHa Ui TIPEACTaBICHUS Pa3HOPOIHON
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
dbyHIaMeHTallbHOM NepepabOTKH CUCTEMBI XpaHEHHS, KaK B ciaydae 0a3 JaHHbIX. CeMaHTHYeCKHe
CTaHJAPTHI MOJICPKUBAIOT THOKUE U pacuIupsieMble HH(POPMAITMOHHBIE MOJICITH, T.€. MTO3BOJISIOT
00BEIUHATH IO Mepe HEOOXOAMMOCTH M WHXKEHEPHYIO, 1 HOPMATHUBHYIO, U reorpapuuecKyro, u
¢uHaHCcOBYI0 MH(pOpManuio, 6e3 OCTAaHOBOK Ha MepepadOTKy MH()OPMAIMOHHOW MOICIH TIPH
Kax1oM pacuiupeHnd. PopMel 1 00BEMBI 00pabaTHIBAEMBIX JIaHHBIX MOTYT YTOYHSTHCS IO MEpe
pa3BuTHs TpeOOBaHWMH K HMHPOpPMAaUM W pPOCTa TOHUMAHHUA TOTPEOHOCTEW YYaCTHUKOB
KU3HECHHOTO IUKJIA.

1. HEJIb U 3AJJAYHU OCBOEHUSA JUCIIUITJIMHBI

Lenpto ocBoeHUS IUCHUIUIMHBI «/H)XXEeHepHBbIe KEHCBhl: OT MPaKTUYEeCKHX 3afad K
WHHOBAIIMOHHBIM PEIICHUSMY SBJISETCS (POPMUPOBAHUE HAOOpa YHUBEPCAIBHBIX KOMITCTSHITUH
Oynymero 6akanaspa 1mo HanpasieHuto moarotoBku 54.03.01 {uzaiix.

3ajaun OCBOCHMS TUCHHUIIIMHBI: U3y4Ye€HHE METO/I0JIOTUU TIPOSKTUPOBAHNSI MHHOBAIIMOH-
HBIX pEIleHUH, MONyuYeHUE HABBIKOB MPUMEHEHUs MHHOBAIMOHHBIX MPAKTUK B 00JIACTH HHKE-
HEPHBIX PEIICHUH MPAKTUUECKUX 3a/1a4 MPOPECCHOHAIBHON e TETHHOCTH.

2. OBOPYJTOBAHUE U MATEPHUAJIBI

AnmapaTHbIe CpeJICTBA: IEPCOHATBHBIN KOMIIBIOTED;

[Mporpammusie cpeactea: OC MS Windows; MS Visual Studio, MS Office.

VY4eOublii kmacc ocHamieH IBM-coBMeCcTUMBIMU KOMIBIOTEpaMH, OOBEAMHEHHBIMH B
JIOKaJIbHYIO ceTh. JIOKabHAs ceTh y4eOHOT0 Kilacca MMEET MOCTOSHHBIN JOCTYI K ceTH Internet
Mo BbIAENEeHHON nuHUHU. /[ mpoBeneHus TabOpaTOpHBIX pabOT HEOOXOAMMO Cleayrolee
nporpaMMHoe obecrieueHue: onepaiuonHas cucreMa MS Windows, nmaker opucHbIX nporpamm
MS Office, maker MS Visual Studio.

3.HAUMEHOBAHWE ITPAKTUYECKHWX 3AHSATUI

Ne Tems! | HanmeHoBaHue TeM AUCHUIUIMHBL, UX KpaTkoe | OObeM yacos N3 Hux
JVCLIMAILI coJiep)kaHue MpaKTH4ecKast
VHBI MOJrOTOBKA,
4acoB
1 Tewma 1. KoHnenryanbsHble 1 4
UH(OPMALIMOHHBIE MOJIEJI NHHOBAIIMOHHBIX
IIPOEKTOB




dopmannu30BaHHbIE MOJEIN 3HAHUMH.
Crpykrypa undopmanuu. UTHTeHCHOHAT 1
skcTeHcroHasn. OOBEKTHI U KJIACCHI 00BEKTOB.
Mertoap! uneHTH(GUKAINY 1 KiIaccupukanum
00BEKTOB.

Tema 2. OHTOIOTUYECKUE MOJIETNA
WH()OPMAITMOHHBIX CUCTEM

[Ipouecc cozmanust OHTOJIOTHYECKON MOJIEIH.
JlexoMmno3unus u uaeHTU(GUKAIUs 00beKTa.
Knaccudukanus n onrcanue CBONCTB 00bEKTa.
Omnpenenenns 3HaueHUs CBsI3eH 00bEKTa ¢
JIPYTUMHU O0BEKTaMHU.

Tema 3. OHTONIOTHSI IPEACTABICHUS TaHHBIX U
3HAHW{ B MHHOBAIIMOHHBIX PELICHUIX

Mertobl npeAcTaBICHUS JaHHBIX U 3HAHUM.
CtpyKTypa npeacTaBieHUs JaHHBIX U 3HAHUM.
Mopenu npeAcTaBieHs] JaHHBIX U 3HAHUH.

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

dopmanuzaius KOHIENTYyaJIbHOW MOJICIIH.
PensuimonHoe npecTaBieHue JaHHBIX.
CemanTtnueckue TexHonoruu. CeMaHTH4YecKast
naytruHa. CeMaHTUYeCKOe MOJICINPOBAHUE
JaHHBIX U 3HAHUHM B TEXHOJIOTHAX OOJILIINX
aHHBIX

Tema 5. ndpacTpykTypa NpoeKTUPOBAHUS
MHHOBAIIMOHHBIX WHXEHEPHBIX PELICHUI

TexHOIOornyM Hay4YHBIX UCCIEA0BAHNN.
WudpacTpykTypa HAydHBIX HCCIIETOBAHUM.
Meroaunueckoe oOecrie4eHue ucciaeJ0BaHHM.
WndpactpykTypa NpoeKTUPOBaAHUS
VMHHOBAIIMOHHBIX MH)KEHEPHBIX PEIICHUN

Tema 6. UHCTpyMeHTaTBHOE OOECTICUCHHE
OHTOJIOTUYECKOTO MOAETUPOBAHUS
MH(OPMALIMOHHBIX CUCTEM

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

Tema 7. Texnomoruu RDF u OWL

PenakTopsl, BH3yanu3aTOpsl U HHCTPYMEHTBI
JIOTUYECKOTO  BBLIBOJA. RDF/RDFS/OWL.
®dopmar RDF/XML

Tema 8. [IpuMeHeHrEe OHTOJIOTMYECKUX
MOJieJIell NTHHOBAIIMOHHBIX MPOAYKTOB
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CucTembl MOACPKKHU MPUHITHS PELICHUH.
OKCNEepTHBIE CUCTEMBI. ba3bl 3HaHUH.
Xpanwuiia 3HaHuid. CHCTeMbI 00JTBITIX
JTaHHBIX.

Hroro 32

CTPYKTYPA U COJAEP)KAHUE MMPAKTUYECKUX 3AHSATHAN

IIpakTnyeckas padora 1. KonnenryanbHble 1 HHPOPMALMOHHbIE MOJEJIH
NHHOBAILMOHHBIX NIPOEKTOB

Heawb padotsl: PazpaboTtate MoeTh MHXEHEPHOTO MTPOSKTA.
OcHoBBI TEOpHUU

JlonosHUTENbHBIE TPEUMYILECTBA IpU padboTe C CEMaHTUYECKUMHU JaHHBIMU JaéT
IPUMEHEHHE OHTOJIOIMYECKUX CTaH/IapTOB, NO3BOJISAIOIINX HE IPOCTO MOJIy4yaTh HHPOPMALIUIO U3
pa3HBIX HCTOYHMKOB B OJHOM THOKOM U pacmupseMoM Qopmare, HO W OJMHAKOBO ¢
UHTEPIpETUpPOBaTh. IIpH OHTOIOTMYECKOM MOJEIMPOBAHMM JIAHHBIX B CEMAaHTHUYECKOM
IPEJCTaBICHUN HCIOJb3YIOTCSl IOHSATHS W OTHOLIEHUS U3 3apaHee COIVIACOBAaHHOTO
(onpenenéHHOr0 KakuM-TO CTAaHAAPTOM) CHUCKA MOHATHM M OTHOILEHUH, ONMCHIBAIOILEro
HEKOTOPYI0O  MpPEIMETHYI0  00JacTh  MHXKEHEpHOW  cdepsl  (MEXaHUKY,  DIIEKTPHKY,
TEIUIOTUAPABINKY, CTPOUTENLCTBO, U T.I.). Hampumep, onuH pa3 BBoasATCs MoHATHUSA "Hacoc',
"naBnenue" wiM "MOAKIIOUEHHE", U Jlajee YHHUBEPCAIbHbIE CCBUIKM HAa TaKUE IOHSTHUS
CTaHJApTHOIO CJIOBAps-TE€3aypyca UCIOJIB3YIOTCS BCEMU CTOPOHAMH JUIsl OMMCAaHUS OOBEKTOB,
U3BJIEKAEMBIX U3 pa3HOOOpPa3HBIX 0a3 TaHHBIX.

OHnTONornYeckas MOAEIb JAHHBIX SIBISETCS COCTABHOM YaCThIO CAMUX JJAHHBIX — NOHATHS
CTaHJApPTHOTO CIIOBaps-Te3aypyca (Tak Ha3bIBaeMble "'CIIPaBOYHbIE JaHHBIE") UCTIONB3YIOTCS ISt
OIKCAHMsI CMbICTIA U CIOCOOOB MCMOIb30BAHUS JAHHBIX MPU 00pabOTKe UX KaK KOMIbIOTEpaMH,
TaK " JoApMU. [Ipy HEOOXOAMMOCTH YTOUHUTH CMBICII ITOJIYYEHHBIX IaHHBIX MOXKHO U3 3apaHee
U3BECTHBIX HCTOYHMKOB (OMOJIMOTEK CIPAaBOYHBIX JaHHBIX) M C HCHOJb30BAHUEM TEX Ke
CTaH/IapTU3UPOBAHHBIX TEXHOJOTUH W HHCTPYMEHTOB, KOTOPHIE HCHOJB3YIOTCS Uisi oOMEHa
JaHHBIMU

OcCHOBaHHBIE HA OHTOJIOTMYECKOM MOJIEIUPOBAHUU HHTETPAI[MOHHBIE CEMAHTUYECKUE
MOJENIM Ui WHXXEHEPHbIX OOBEKTOB pa3padaThlBalOTCS Kak Ha OTpacieBoM, Tak M Ha
MeXyHapoaAHOM ypoBHe. COBpEMEHHBIE PEIICHHUS 110 MOJICTMPOBAHUIO JAHHBIX JIETJIH B OCHOBY
HEUTPaJbHOW 110 OTHOIIEHUIO K OTHCJIBHBIM MH)KEHEPHBIM CHUCTEMAaM MOJEIN JaHHBIX
crangapta 1SO 15926 "Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities” (TOCT-P UCO 15926
"[IpoMbllIsIeHHBIE AaBTOMATU3UPOBAaHHBIE CHUCTEMBbl W HMHTerpauus. HWHTerpamus AaHHBIX
KU3HEHHOTO LMKJa I repepabaThiBAIONINX MNPEANPHUATHN, BKIIOYas He(QTSHBbIE U Ta30BbIE
IIPOU3BOJICTBEHHBIE IPEAIPUITUA").

OTOT CTaHIAPT ONpenesieT WHXXEHEPHYIO OHTOJOTMIO — OCHOBHBIE THIBI OOBEKTOB U
OTHOUICHUH, UCIOJB3YEMBIX NPU MPEACTABICHUN HH)KEHEPHOW MHGOpMaluu, YHOpsSI0YHUBaeT
TEPMHHOJIOTHIO, HCIIOJIb3YyEMYIO JUIsl €€ OpraHM3aliM, a TaKKe OIpEeAeseT IPUHIUIIBI
pacliMpeHHs] CTaHJApTHOM TEPMUHOJOTHM dYepe3 MeXaHu3M (eneprupoBaHHBIX OHUOIMOTEK
CIPaBOYHBIX JaHHBIX. CEro/Hs MHOTHE KPYIHbIE KOMIIAHUU yX€ MEPEXOAAT HA 3TOT CTAaHAAPT:
komnanun-wiensl Norwegian Oil Industry Association, unensl koHcopuuyma FIATECH,
KpYIHEHIe MOCTaBUIMKH HHXUHUPUHTOBOIO MPOTPaMMHOTO OOECHeueHus, a TakkKe TaKue
poccuiickue koprnopaiuu, kak ['K «Pocatom» u OAO «PocHedTh», H3y4arOT BO3MOXHOCTH €T0
UCIIOJIb30BaHUS.



Peanuzanus cranpapra ISO 15926 B wactu npencraBieHHs, XpaHEHHsS U JOCTyNa K
JTaHHBIM OCHOBAaHa Ha WCIIOJb30BAaHMM CEMaHTHYECKUX cTaHAapToB KoHcopimyma W3C: RDF,
OWL u SPARQL.

Hcnons30BaHNEe CEMAHTUYECKUX W OHTOJIOTMYECKUX CTaHIAApPTOB MOMOIAaeT HalaJHuTh
OOMEH M COIOCTaBJIEHUE MAAHHBIX, BBIABICHUE KOJUIM3UKA M COIJIACOBAaHHME MPOTHUBOPEUUH.
Jucnunimbaa paboThl ¢ JaHHBIMM TpPH TakOW CTaHIApTU3AIMM, SBISIETCA TOpa3io MeHee
OOpEMEHMTENbHOM, 4YE€M IIPU MHBIX TEXHOJOTMYECKMX PpEUICHMSX, IPEAyCMaTpUBAIOIINX
VHU(UKALUIO TMPOTPaMMHBIX CpeICTB W uHTepdeiicoB pabotel. Ilpu mnpemocTaBieHuu
CEeMaHTHUYECKUX JIaHHBIX BO3MOXXEH BBIOOp MEXIy COTJIaCOBAaHHOHN «O0OIIei» TepMHUHOIOTHEH
(oTpacneBoil OHTOJNOTHEH) M MPHUBBIYHBIMHU OTICJIBbHBIM YYacTHHKaM HaObopamMu MHOHSTHUHA U
ONUPAIOIIUMHKCA Ha HUX (popMamu oT4ETHOCTH. [Ipy 3TOM B 4acTH TEPMUHOIOTUH, IPEANUCAHHON
dbenepanbHbIMU MM MYHUIUMIAIBHBIMH HOPMAaTHUBaMHU, KOHTPOJb HCIOJb3YEMBIX TEPMHUHOB
MOET OBITh TOpa3ao 0oJiee KECTKUM, YEM B HACTH, HE OXBAUCHHOW CTaHJIapTHU3AIMEN: KOHTPOJIb
MO>KHO Oy/IeT OpraHM30BBIBATH HE TOJIBKO «TJIA3aMU», HO M C UCIIOJIB30BaHUEM KOMIIBIOTEPOB.

B wactm KOMMyHUKalMu MeEXIy KOMIIBIOTEPAMHM CEMAHTUYECKHE M OHTOJOTMYECKHE
JaHHbIE TPUTOJHBI Ui 00pabOTKM MHCTPYMEHTAMHU Pa3HOW CTEMEHU CIO0XHOCTH, OT IIHUPOKO
pactpocTpaHEHHBIX AIIEKTPOHHBIX TAaONHIl J0 CHEIHATU3UPOBAHHBIX Te€OMH()OPMAIIMOHHBIX
CHUCTEM, CUCTEM aBTOMATHU3ALMH TPOCKTUPOBAHUS UM CUCTEM MHBECTULIMOHHOT'O INIAHUPOBAHUS.
CeMaHTHYECKHE JIaHHBIE C OHTOJIOTMYECKOH pa3MEeTKOM MOTyT TOTOBUTBHCS PpPa3HbBIMU
IporpaMMHBIMH cpefcTBaMu. OTKpBIThIE (QopMaThl JAaHHBIX W30aBISIOT OT HEOOXOJUMOCTH
[10JIb30BATHCS IPOrPAMMHBIM 00€CIIEYEHHEM TOJIBKO OT OJHOTO IOCTaBLIUKA.

ITocTaHoBKA 3a1a4u K MpaKTH4YecKkoil padore 1

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepual.
2. PazpaboTraTh MO/i€/Ib HHXXEHEPHOTO MPOEKTa

3. CocraBuTh HH)OPMAIIMOHHYIO MOJIENTb TIPOEKTA.

4. Odopmuts otuet. [IpeacTaBuTh OTUET IS 3ALLUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cooTBeTcTBMM C yKa3aHHOH TNpeaMeTHOW O0NacThi0 W KJIaccoM pa3padaThiBacMOM
CHCTEMBI pa3paboTaTh MOJICITh HHKEHEPHOTO MPOCKTA.

Tabnuna 1.2 — InnuBuyanbHble 3aJaHUS

Ne | [IpenmertHas 06s1acThb Knacc cucremsl
1 Ckiang MRP

2 IIpon3BOCTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npenmnpustue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CTtpouTtenbHOE NPEANPUITHE NC yyera

8 Briciiee yueOHOeE 3aBe/ieHUE NC ynpasnenus
9 WudpactpykTypa npeanpusTis CIIITP

10 | AnmaparHas uHQpacTpyKTypa NpeanpusTus DKcIepTHas cucTemMa

Conep:xkanue oTyera

ITo BeImONTHEHHOI! paboTe cocTaBisieTcs: 0T4eT. OTUET BBINOIHAETCS B 3JIEKTPOHHOM BUJIE.
[To BBIMOIHEHHOMY OTYETY IPOBOAUTCS 3aIUTa MPAKTUYECKOU pabOTHI.

OTuer MO NPaKTUYECKOH paboTe IOMKEH COCTOATh W3 CIEAYIONIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJ{HAsl 4acCTh;



- OCHOBHAsI YaCTh;

- 3aKJIIOYCHHE (BBIBOJIBI).

BBOIIHEUI YacCTb OTYCTA JOJIKHA BKIIFOYATh ITYHKTBI:

- YCIIOBHE 33]1a4H;

- IOPAJOK BBIITOJIHCHUA.

- IPOrpaMMHO-aIApaTHBIE CPEJICTBA, UCIIOIb3YEMbIC IIPU BBITOJIHEHHH PAOOTHI.

3amuTa OTYeTa MO 3aKIIOYaeTCsl B MPEABSBICHUU TPEMOAABATENIO IOJYYEHHBIX
pe3yibTaToB B BUje (haiija M JEMOHCTpAIMH IMOJyYECHHBIX HABBIKOB IPH OTBETaX HA BOIPOCHI
npernoaBaTers.

KoHTpoJibHBIE BOIPOCHI

. Uto Takoe *KU3HEHHBIN [IUKII HHKEHEPHOTO MpoeKTa?

. Kak ctpykrypupoBaTh MOJ€/Ib HHKEHEPHOTO MPOEKTA.

. [IpuBenuTe FTarbl pa3paboTKU WHKEHEPHOTO MPOCKTA.

. Kakue stanb Bkimrouaet B ce0st moaens XKL 1O cornmacuo 'OCT 19.102-777?
. Uro BKITIOYaeT B ce0sl 3Tal MpearnpoeKTHOTO UCCISIOBAHMUS?

. [lepeuncnure GyHKIIMOHATBHBIE TPEOOBAHUS K MH)XEHEPHOMY MPOEKTY.

. [lepeuncnure 3KCIUTyaTaIlMOHHBIC TPEOOBAHUS K MHKCHEPHOMY ITPOCKTY.

. [lepeuncnure npaBuia pa3pabOTKH TEXHUYECKOTO 3aJaHusl.

. HazoBuTE OCHOBHBIC pa3ieiibl TEXHHYECKOTO 3aJaHMs.

10. Ha3zoBure »Tamnbl BeIpabOTKU TpeOOBAaHUI K HH)KEHEPHOMY MTPOEKTY.

O©CoO~NO O WDN PP

HpaKTI/I‘{eCKaﬂ paGOTa 2. OHTOIOTHYECKHE MOJEIHN I/IH(l)OpMaIII/IOHHbIX CHUCTEM

Ienp padoTbl: HM3ydyeHHME METONOB U CPEACTB OHTOJOTMYECKOTO MOJAEIUPOBAHUS;
IIPUMEHEHNE METO0B U CPEACTB OHTOJIOTUYECKOI0 MOACIIUPOBAHUS.

IIpakTnyeckas paboTa HampaBjieHa Ha O3HAKOMJEHHE C IPOLECCOM OINUCAHUS
WHKEHEPHOI'O MPOEKTA U MOJTYYEHUE HABBIKOB 110 UCIIOJIB30BAHUIO OCHOBHBIX METOJIOB aHAJIN3a
WH)XEHEPHOTI'O PELLIEHHUS.

TpeboBaHust K pe3ysbTaTaM BINOJIHEHUS IPAKTUYECKON padOThI:

- HAJINYUe ONMCAHUS UHKEHEPHOIO IIPOEKTA;

- IPOBEJICHUE aHAIN3a OCYILIECTBUMOCTH BBIITOJIHEHUS IIPOEKTA;

- HAJIN4YUE 3aKJIF0YCHUS O BO3MOXKHOCTH PEaIU3aLMU IIPOCKTA, CONEPIKAILETrO0 DIEMEHTHI
OHTOJIOTHYECKOT'0 MOJEIMPOBAHNS HMHHOBAI[MOHHOIO ITPOIYKTA.

OcHoBBI TECOPUH

[lonsiTe «oHTONOTMSA» OBLIO BBEAEHO KaK TepMHUH (uimocodpuu, U NPUMEHSIOCHh B
pa3IMYHbIX 3HaUeHUsX. B chepe KOMIBbIOTEPHBIX HAYK, OHTOJIOTHS SABISETCS MOJIENBIO OMUCAHUS
MHUpa, COCTOSIIEr0 W3 Habopa TWUIIOB, CBOWCTB U B3auMocBsized. llogpasymeBaercs, uTO
OHTOJIOTMYECKHE MOJIETH JIOJIKHBI OTHOCUTBCS K PEAIbHOMY MUPY.

B 1990 roxy Tom I'pydep (Tom Gruber) BBen cieayromuii TEPMHH: OHTOJIOTHS — 3TO
onucanue (mogob6Hoe GopManbHOHN crenupHUKalMU TPOrpaMMbl) KOHIIETITOB U B3aWMOCBS3EH,
KOTOpPbIE MOT'YT ()OPMAJIbHO CYIECTBOBATh AJISl OJHOTO areHTa WM JUIsl COOOILECTBA areHTOB.
JlanHO€ omnpeneneHne COOTBETCTBYET NMOHATHUIO MCIOJIb30BAaHUS OHTOJOTHMH KAaK COBOKYIHOCTHU
onpejeNeHuil KOHIeNToB, HO Oonee obmiee. Crmycts Tpu roga, Tom I'pybGep oTmerui, 4drto
OHTOJIOTUHM OOBIYHO MPUPABHUBAIOTCS K TAKCOHOMUYECKUM HEPAPXUSM KIIACCOB, OIPEIEIIEHUSIM
KJIaCCOB, HO OHTOJIOTUSM HE OIPAaHUYMBAIOTCS JAaHHBIMM (GOpMaMU — OHHM TaKkKe He
JUMHUTHPOBaHbl B KOHCEPBATUBHBIX OIPENEICHUSX, TO €CTh, ONPEAEICHUSIX B TPaJAULHOHHOM
JIOTUYECKOM CMBICIIE, «TEPMUHOJIOIMH 0€3 100aBIeHUS 3HAHUI O MUPE».

OHTOJIOTNHU COCTOAT U3 CHELYIOIUX KOMNOHEHMOS.

Oco0u. DK3eMIUTApbI WIIH O0BEKTHL. SIBISIOTCS HUIKHEYPOBHEBBIMU KOMITOHEHTAMHU
OHTOJIOTHH,



Knaccel. AOGcTpakTHBle TpyNmbl, KOIEKIMA WX HAOOpbl 00BeKkToB. Moryr
NPEJCTABIATh COO0M HAOOpPbBI, KOMIEKLUUH, KOHIENTHI, MPOTPaMMHbIE KJIACChl, THUIIBI
00BEKTOB U TOMY MOA00HOE;

ATpuOyTBl. ACIIEKTBI, CBOMCTBA, OCOOCHHOCTH, XapaKTEPUCTUKH WU MMapaMeETPhI,
KOTOPBIE MOXKET UMETh OOBEKT;

OtHomenus. CBolicTBa, 6y1aroaapsi KOTOPBIM KJIacChl 1 0COOU MOT'YT OBITh CBSI3aHbI
MEXy CO0O0i;

OyHKUMOHATIBHBIE BbIpaXeHUs. KoMIiekc CTpykTyp, CQOpPMHpPOBaHHBIX W3
OIPEICIICHHBIX OTHOILIEHUH.

Orpannyenus. PopMalbHO YTBEP)KJIEHHOE OIMCAHUE TOrO, KAKUE YCJIOBHS
JIOJIKHBI BBITIOJIHATHCS JUISl BXOJAHBIX TAHHBIX;

[IpaBuna. VYTBepxkaenus B ¢opme "ecau-to" (TpeamIecTBEHHUK-CIICICTBHE),
ONMCHIBAET JIOTUYECKUE BBIBOJABI, KOTOPBIE MOYKHO U3BJIEYb U3 YTBEPXKICHHUS B
ompeneneHHoun Ghopme;

Axcuombl. YTBepxkKJIeHHUs (BKJIIOYas IpaBuja) B JIOTHYECKOH (opme, BMecTe
COCTaBJISIIOIIME OOIIME CBEIACHHUS O TOM, YTO OHTOJIOTHS OIHMCHIBAE€T B CBOEH oOiacTu
IIpUMeHEeHHUs1. JlaHHOE ONpeIeIEHHE OTINYAETCA OT CTAHAAPTHOTO TIOHUMAHMS "aKCUOMBI "
reHepaTUBHOM I'paMMaTUKH U (pOpMaIbHOM JIOTHKH, TaK KAaK 3[1€Ch aKCHOMBI BKJIIOYAIOT B
cebsd HE TOJBKO KOHCTATHUPYIOIIME YTBEPXKICHHUS, HO U TEOPHUIO, IMOJYYEHHYIO U3
AKCUOMAaTHYECKUX YTBEPKIACHUM;

CoO6biTus. [IpencraBnstor coboit M3MeHEeHNs aTpUOYTOB MJIM OTHOIIEHUI.

ITo ypoBHIO YHUBEPCAIBHOCTHU BBIICISAIOT TPU TUIIA OHTOJIOTHIL:

OHTONIOTMM BEpPXHErO0 YPOBHA (MeTaoHTONOrMHM). BHE 3aBUCHMOCTH OT 3ajad
KOHKpPETHOW MpeAMETHOM o001acTH, OMMCHIBAIOT o0mue mnoHstus. [IpumepoMm Takoi
onrtonoruu ciuyxut WordNet. JlanHblif THIT OTIMYaeTCs HU3KUM YPOBHEM JETAIBHOCTH,
HanpuMep, MMEIOTCS JIMIIb ONUCAaHUS TEPMHMHOB Ha ECTECTBEHHOM s3blke. Takue
OMMCAHMSI HE MOTYT OBITh MOHSATHI MAIIMHON, MEXAY HUMHU 3a()UKCHUPOBAHBI TOJBKO CaMble
MPOCThIE OTHOILLICHUS;

OHTOJIOTHH TPEIMETHBIX oOsacTei. JlaHHBI THUII OHTOJOTHHM OIMCHIBAET
OTHOCHUTEJIbHO 00I1IMe MOHATHSA 1715 001uX 3a1a4. B kakoil-to Mepe, JaHHbIE OHTOJIOTUN
OTHOCSITCSL K OHTOJIOTUSIM BEPXHETO YPOBHS,

OnTonorun npuiiokeHui. ONUCHIBAIOT NOHSATHS, 3aBUCALINE KaK OT MPEIMETHOU
o0yacty, Tak U OT pelaeMoi 3a7auu.

Kpome 3TOro, OHTONOTHH DA3IHYAIOTCS MO CTENEHH BBIPA3UTENBHOCTH. BplIensercs
CIIEYIOLIUN CIIEKTP:

- KOHTpoJiupyeMble ciioBap. [IpeacTaBnsioT co6oi CIUCOK TEPMHUHOB;

- Te3aypychl. CBA3M MEXly TEpPMUHAMU, TaKue, KaK CHHOHUMBI,

- HeopManbHas TaKCOHOMUS. SIBHas wuepapxwsi, HO OTCYTCTBYET CTPOroe
HacJieIoBaHue. DK3eMILISAP MOJKIacca TAKOM OHTOJIOTMH HE 0053aTeNbHO SBIIIETCS TaKKe
HK3EMILIAPOM CyIEepKiIacca;

- popmanbHass TakcoHomus. B ornmume oT HedopManTbHONH TAaKCOHOMHUH, 31€Ch
IPUCYTCTBYET CTPOr0O€ HACIEIOBAHMUE;

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

OnucaHus KJIaccoB MOTYT OBITh MTPEICTAaBICHBI:

- C 3a/IaHHBIMHM OI'PAHUYEHUSIMU HA UX CBOMCTBA;

- C IPOCTBIMU JIOTHYECKUMHU WJIM MAaTEMAaTUYECKUMH OIPAaHUYEHUSIMU HAa CBOMCTBA
Y OTHOILICHHS,

- CO CJIOKHBIMU JIOTUYECKUMU OTHOIIEHUSIMH.
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B o01ieMm citydae, OHTOJIOTHS ONUCBHIBACTCS CIETYIOIIUM HAOOPOM JTaHHBIX:

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

rae 7' — Ha0op TEpMUHOB MPEAMETHON 00J1aCTH;

R — cemMaHTHYEeCKU 3HAUUMBbIE OTHOIICHUS;

P — onpenenenue GyHKIUI HHTEpIIpETALIUY.

Pa3paboTka oHTOIOrMH HAaYMHAETCS ¢ Pa3pabOTKU Te3aypyca; OHTOJIOTHS SIBIISIETCS
dbopMalIbHOM TaKCOHOMUEH.

ITocTaHoBKa 3a1a4H K NPAaKTHYeCKOii padoTe 2

1. U3yunTs npearaeMplii TEOPETUUYECKUIM MaTepHall.

2. CocTaBUTh OHTOJIOTMYECKYIO MOZEIb MHKEHEPHOIO IIPOEKTA.

3. Ha ocHOBaHMU pe3yabTaTOB MOAEIMPOBAHUS IIPOBECTH aHAIM3 IIPOLIECCa OPTaHU3ALUN
pa3paboTKN MHHOBALIMOHHOTO MpOAyKTa Pe3ynbraToM aHamu3a JOJDKHO SBUTHCS 3aKIHOYEHHUE O
BO3MOKHOCTH pEalM3aly IIPOEKTA.

4. Odopmuts otuet. IIpeacraBuTh OTYET 711 3ALLUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B cooTBeTcTBMM € yKa3aHHOH NpeAMETHOW O0NacThI0 W KJaccoM pa3padaThiBacMOM
CHCTEMBbI pa3paboTaTh MOJIEITb MPOSKTA U MPOBECTH BO3MOXKHOCTH Pa3pabOTKH MPOCKTA.

Tabnuna 2.1 — lnnuBuyanbHble 3aJaHUS

No IIpeameTHas obacThb Kitacc UC

1 Ckiazg MRP

2 [Tpon3BOCTBEHHOE TIPEANPUITHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npennpusrue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpouTtenbHOE NpEeANpUsITHE NC yuyera

8 Briciiee yueOHOe 3aBeieHue NC ympaBnenus
9 WHbpacTpyKkTypa npeanpusTis CIITIP

10 | Anmaparnas nHQpacTpyKTypa NpearnpusThs DKcnepTHas cucTeMa

Conep:xanue oTyeTa

ITo BeImONMTHEHHOI paboTe cocTaBisgercs oTueT. OTUeT BHINOJIHACTCS B 3JIEKTPOHHOM BUJIE.
[To BBIOIHEHHOMY OTYETY MPOBOAMUTCS 3aIIUTA MPAKTHYECKON PaOOTHI.

OTuer Mo mpakTUYEecKoil paboTe IOMKEH COCTOATh W3 CIEAYIOIIMX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJBHBIN JUCT;

- BBOJIHAsI 9aCTh: KPAaTKOE OMHMCAaHUE [IeJIel POEKTa U MPOCKTHBIX OrPaHIMYCHHA.

BBognas wacth oTueTa JO/DKHA BKIIOYATh MYHKTHI:  YCJIOBHE 3aJaud; MOPSI0K
BBITTOJIHEHUS; POTPAMMHO-AIApaTHBIE CPEICTBA, HCIIOIB3YEMbIE MTPH BHITIOJTHEHUH PaOOTEHI.

- OCHOBHasI 4acTh (OMHCaHKe PaboThI).

OcHOBHas 4YacTh OTYEeTa BKJIIOYAeT B ceOs: ONMUCAaHWE MOJENN HWHXEHEPHOTO
NPOEKTa, HAIMYKE 3aKIF0UYEHUS O BO3MOXKHOCTH pean3alii MpOeKTa.

- 3aKJIF0YEeHHE (BBIBOJIBI);

- CIIUCOK MCIOJIb30BAHHON JIUTEPATYPHI.

3amTa oT4eTa 3aKIF0YAETCs B IPEABSIBICHUN MPETIOAaBATENIO IOTYICHHBIX PE3yIbTaTOB
B BUjIe (aiiyia ¥ JeMOHCTPAIMK TIOJTYYCHHBIX HABBIKOB ITPH OTBETaX Ha BOIPOCHI IPENoIaBaTerIsl.
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KoHnTpoJabHbIe BOnpockl

1. IIpemioxure, KTO ObI MOT y4acTBOBaTh B (hOPMUPOBAHMH TPEOOBAHUIT JJIsI IPOCKTA.
OO0BsacHUTE, TOYEMY ITOYTH HEM30€XKHO, 4TO TpeOOBaHMS, CHOPMYIUPOBAHHbIE PA3HBIMH JINIIAMH,
OyAyT IPOTUBOPEUUBHI.

2. Pa3pabatbiBaercst npoekT. OnpeaenTe OCHOBHBIE OMOPHbBIE TOUYKH 3pPEHHUS, KOTOPHIE
HE00X0MMO y4ecTh B CHelM(UKALUU TPOEKTa, U MOKAKUTE UX B3aUMOOTHOILEHUS, UCIIOJIb3Ys
Juarpammy Mepapxuu TOUEK 3pEHUsl.

3. CrannapTHbelii MeTOA aHalnW3a TpeOOBaHUII HE COOTBETCTBYET TPEOOBAaHMAM K
VMHHOBALIMOHHOMY IPOAYKTY. UTO BBl JOJKHBI A€/IaTh B TAKOW CUTYaLIUU.

IIpakTuyeckasi padora 3. OHTOIOTHSI IPEICTABJIEHHUS JAHHBIX U 3HAHUH B
HHHOBALIMOHHBIX pelIeHnsIX

Heapr padorbl: M3ydyeHwe OHTOJOTMU NPEACTABICHUS JAHHBIX W 3HAHUWA B
WHHOBAIIMOHHBIX PEIICHUSIX.

[IpakTuueckas paboTa HampaBlieHa HA W3YYCHHE OHTOJOTHH MPEICTaBICHUS JAHHBIX H
3HAHWIA B MHHOBAIIMOHHBIX PEIICHUSIX.

TpeboBanust K pe3ysbTaTaM BBIMOTHEHUS IPAKTUYECKON PadOThI:

- nH(OpMaIMOHHAs MOJIENTb CUCTEMBI JOJDKHA COJIEPKATh OMMMCAHUE CYITHOCTEH U CBsI3ei
MeXy HUMH, IipesicTaBieHHoro B oopmare RDF;

- B 3aBHCUMOCTH OT BapWaHTa 3a/JlaHHsl MOJENb JaHHBIX JOJDKHA OTOOpaKaThb CBSI3H W
XapaxkTep B3aUMOJICHCTBUS MKy KOMIOHEHTAMHU CUCTEMBI.

OcHoBBI TEOpHUU

HedopmanbHO OHTOJIOTHS TPEACTaBIISIET COO0H HEKOTOpPOE ONMMCAHWE B3IJIAA HA MHP
MPUMEHUTEIHHO K KOHKPETHOM OOJAcCTH MHTEPECOB. DTO OMHCAHUE COCTOUT M3 TEPMHUHOB U
MMpaBUJI UCIIOJIB30BAHUA 3TUX TCPMUHOB, OrPaHNYUBAIONINX UX 3HAYCHHA B paMKax KOHKpCTHOﬁ
o0nacTH.

Ha ¢opmanbHOM ypOBHE OHTOJIOTHS - 3TO CHUCTEMa, COCTOsAIIAs M3 HaOopa MOHATUH U
HaOopa yTBEpXk/AE€HUI 00 3THX MOHATHIX, Ha OCHOBE KOTOPBIX MOXKHO ONMCHIBATh KJIAcCHl,
OTHOIICHUA, (1)YHKIH/II/I 1 MHAWBU/BI.

OnHO M3 caMBIX W3BECTHBIX ompejesneHuil oHronmoruu aan Tom I'pyOep, 3ByuyuT OHO
cnenyromumM oopazom: OHTOIOTHUS - 3TO TOUHAs CHeUPUKALUS KOHIENTYalu3aIiH.

Konnenrtyanuszauus - 3TO CTPYKTypa peaJbHOCTH, paccMaTpuBaeMas HE3aBUCHMO OT
cJIoBaps MpeAMETHON 001acT U KOHKPETHON CUTYyallUH.

Hanpumep, eciu Mbl paccMaTpuBaeM HPOCTYIO MPEAMETHYIO 00JIacTh, OMMCHIBAIONIYIO
KyOMKH Ha CTOJIe, TO KOHILIENITyaJu3aluel sBisieTcs Habop BO3MOKHBIX MOJOXKEHUN KyOUKOB, a
HE KOHKPETHOE UX PacIO0KEHHE B TEKYIIHMI MOMEHT BPEMEHH.

bonee moznuelt momudukanuen onpenenenus [pydepa SBISIETCS TaKoe OIMpECICHHE:
Onronoruss — 370 (QopManbHas cHenu@uKalus COINIACOBAaHHOW KoHUentyamu3anuu. Ilox
COTJIACOBAHHOM KOHIIENTyalu3aluen moapa3yMeBaeTcs, 4To JaHHAsi KOHIENTyaln3alus He eCTh
4acTHOE MHEHUE, a SBJISIETCS 001l ISl HEKOTOPOI IPYMIIbI JTIOCH.

CdopmynupoBaHo ele J0CTaTOYHO MHOTO Pa3HbIX ornpeaeneHuil ontonoruu. Hanpumep,
Huxkona ['yapuHo onpesensieT OHTOJIOTHIO ciieqyrouM oopazom: OHTONIOTUS - 3TO popMaIbHas
TEOpUs, OrpaHNYIMBaAIONIasd BO3MOXKHBIC KOHIICIITyaJIn3alluiu Mupa.

Hexotopsbie onpeaeneHus oTpaxaroT CrocoObl, KOTOPHIMU aBTOPHI CTPOSAT U UCTIONB3YIOT
OHTOJIOTMH, Hampumep: OHTOJOTHS - 3TO HEPAPXUYECKU CTPYKTYPHUPOBAHHOE MHOMXKECTBO
TEPMUHOB, ONMCHIBAIOIIUX MPEIMETHYIO 00JaCTh, KOTOPOE MOXKET OBITh HCIIOJIB30BAaHO Kak
UCXOJHAsl CTPYKTYpa Juist 0a3bl 3HAHUI.

Conep:xaHue OHTOJIOTHHI

OCHOBHBIMU KOMIIOHEHTaMH OHTOJIOTUU MOTYT SIBJISITHCS:

- KJ1acchl (WM TIOHATHS),

- OTHOIICHUS (WJIM CBOMCTBA, aTPUOYTHI),
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- pynkuun,

- aKCHOMBI,

- OK3EMIUISIPHI (WM UHIUBUBI).

Kracce! nnu noHsATHS UCIIONIB3YIOTCA B IIUPOKOM cMbIciie. [ToHsTueM MOXeT ObITh J1r00ast
CYIIHOCTb, O KOTOPO MOXeT ObITh JaHa Kakas-nmuoo nHpopmanus. Kimaccsl - 370 abcTpakTHbIE
TPYNIbl, KOJUIEKIMH WK HAOOpbl 00beKTOB. OHU MOTYT BKJIIOYATh B ce0s SK3EMIUISPHI, APYrue
KJIACCHhI, JTU0O e COUeTaHHs U TOT0, U JApyroro. Kiaccel B OHTONOTHAX OOBIYHO OPraHU30BaHBI B
TaKCOHOMHIO - HUEPAPXUUYECKYI0 KiIacCU(UKAIMIO TOHATUH 1O OTHOIICHHUIO BKJIIOYEHUS.
Hanpumep, xitaccsl MykunHa u JKeHIMHa SBISIIOTCS MOAKIACCaMHU Kiiacca YenoBeK, KOTOPBI B
CBOIO OUYepe/b BKIIOUEH B Kilacc MilekonuTaromue.

OTHOLIEHUST TPEACTABISIIOT THUI B3aWMOACUCTBUS MEXAY IOHATHAMH IPEIMETHON
obnactu. @opManbHO N -apHbIe OTHOLICHUSI ONPEIESIIOTCS KaK MOMHOKECTBO MPOU3BEACHUS N
MHOkecTB: R € C1 x C2 x ... x Cn. IIpumep OunapHoro otHomeHus - otHomenne YACTb-
[IEJIOE. OtHouieHusi TOXX€ MOIYT OBITb OpPraHM30BaHbl B TAaKCOHOMMIO I10 BKIIIOUEHHIO;
HaIpUMep, OTHOIIEHUS OBITh OTLOM JUIsi M OBITh MaTepblo JJIi HAa MHOXECTBE JIIOJAeH
COJIep)KaTcsi B OTHOIIEHMM OBITb POJUTENEM JUIsl, KOTOPOE B CBOIO OYEPEb COJEPKUTCS B
OTHOIICHUU OBITH MPEIKOM _JUIS.

@YHKIUHU - 3TO CIIEHUAIBHBINA CIIy4ail OTHOLIEHUM, B KOTOPBIX N -1 3JIEMEHT OTHOILLIECHUS
OJIHO3HAYHO ompezaensercs N-1 mnpemamecTByrommmu sneMeHTamu. DopmanbHO (QyHKIUK
ompeaensoTes craeayromuMm obpazom: F: Cl x C2 x .. x Cn-1 -> Cn. Ilpumepamu
(GyHKIIMOHATIBHBIX OTHOIICHUH SBIISIOTCS OTHOIIEHUS OBITh MAaTEPbIO ISl HA MHOXKECTBE JIFOJICH,
WIM 1I€Ha IOJEP>KaHHOTO aBTOMOOWJISI, KOTOpask BBIYUCIAETCS B 3aBUCHUMOCTH OT MOJAEIU
aBTOMOOWIISL, JaThl U3TOTOBJICHUS U TIpodera.

AKCHOMBI HCITIOJIB3YIOTCS, YTOOBI 3allMcaTh BBICKa3bIBaHMs, KOTOpPbHIE BCETJa MCTUHHBI.
OHu MOryT OBITh BKJIIOYEHBI B OHTOJIOTHIO JUISl Pa3HBIX IIeNied, HapuMmep, AJs OmpeelieHus
KOMIUIEKCHBIX OTpaHMYEHUN Ha 3HAYEHUs aTpUOyTOB, apryMEHThl OTHOLIEHWH, AJI HMPOBEPKU
KOPPEKTHOCTH MH(OPMALIUU, OTIMCAHHOW B OHTOJIOTHH, UM JIJIsl BBIBOJA HOBOM MH(OpMaLUH.

B xagecTBe npumMepa TOro, 4To B paMKax OHTOJIOTUH IIOHUMAETCSI IOl aKCMOMaMU, MO>KHO
IIPUBECTHU CIIETYIOIIEE MOJI0XKEHUE U €T0 (POpPMaIbHYIO 3alUCh Ha A3BbIKE UCUUCIICHUS MTPEIUKATOB
NIEPBOTO MOPSAIKA:

PaboTHuK, ABISIONINIICS PYKOBOIUTEIEM MPOEKTa, pabOTaeT B MIPOCKTE.

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

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

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

Ileaun co3maHus OHTOJIOTMH

B nocnegnue roael pazpaboTka OHTOJOTUHN - SBHOE (pOpMabHOE ONHCAHUE TEPMHUHOB
IpeIMETHOM 00JacTH M OTHOUIEHHH MEXIYy HUMH - MEPEeXOIUT W3 Mupa jabopaTopuil mo
HCKYCCTBEHHOMY HHTEIIJIEKTY Ha padoune CTOJIbI AKCIEPTOB MO MpeAMETHbIM obiacTsM. Bo
BcemupHoi mayruHe WWW onrtonoruu crtamu OOBIYHBIM siBIeHMEM. OHTOJIOTHH B CETH
BapbUPYIOTCS OT OOJBIIMX TAKCOHOMHUHM, KaTETOPU3UPYIOIIMX BeO-caiiThl (kak Ha caifte Yahoo!),
JI0 KaTeropu3aluii mpoaBaeMbIX TOBApOB U MX XapaKTEPUCTUK (Kak Ha caiite Amazon.com). Bo
MHOTUX JMCHMIUIMHAX cedyac pa3palaThIBAIOTCS CTaHAApPTHBIE OHTOJOTHH, KOTOpPbIE MOTYT
UCIIOJIb30BaThCs IKCIEPTaMU 10 MPEAMETHBIM OOJIACTSAM JUIsl COBMECTHOT'O HCIOJIB30BaHUSA U
AHHOTHUPOBaHMS UH(OPMALIUU B CBOEH 00s1acTH.

Hanpuwmep, B 06;1acTH METUIIMHBI CO3/]aHbI OOJIBIINE CTaHIAPTHBIE, CTPYKTYPUPOBAaHHbBIE
cinoBapu, Takue kKak SNOMED u cemantuyeckas cetb CucreMbl YHUDUIMPOBAHHOTO
Menununckoro SI3sika (Unified Medical Language System, UMLS). Takke MNOSBISIOTCS
obmupHbIie obmienenessie oHTooruu. Hampumep, [Iporpamma OOH 1o pazsutuio (the United
Nations Development Program) u xommanuss Dun & Bradstreet oObeauHMIM ycuius is
paszpabotku ontosoru UNSPSC, koTopas mpemaocTaBiisieT TEPMHHOJOTUIO TOBAPOB U YCIYT
(unspsc.org).
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Onronorust onpezenser OOMMUA CIOBApPh I YYEHBIX, KOTOPHIM HYXHO COBMECTHO
UCNONb30BaTh MHGOpMaLMIO B  IpeaMeTHOM obsmacth. OHa  BKIOYAeT  MAalIMHHO-
UHTEpHpeTHpyeMble (HOPMYTUPOBKM OCHOBHBIX MOHITUN MPEIMETHON 00JacTH W OTHOIICHHS
MEXy HUMH.

[Touemy BO3HHMKAeT MOTPEOHOCTH B pa3paboTKe OHTONOTHU? BOT HEKOTOpPbIE MPUYUHBI,
KOTOpbIE HUXKE OYAYT pacCMOTPEHbI MOApPOOHEe:

- JUI1 COBMECTHOT'O HCIOJb30BAHUS JIOJABMHU WM HPOTPAMMHBIMH areHTamMH OOIIero
IOHUMAaHMsI CTPYKTYpbI HH(OpMauy;

- JUI BO3MOXXHOCTH ITOBTOPHOTO UCIIOJIB30BAHUS 3HAHHI B IPEAMETHON 001acTy;

- JUId TOrO 4TOOBI CAENaTh JOIYLIEHHUs B IPEAMETHONW 001aCTH SIBHBIMU;

- JUI OTJeJICHUsI 3HAHUH B MIPEIMETHOM 00J1aCTH OT ONEPAaTUBHBIX 3HAHUM;

- JUId aHallu3a 3HaHUH B PeAMETHON 00JIaCTH.

CoBMecTHOE UCTIONB30BaHKE JIFOABMU UITH IIPOTPAMMHBIMH areHTaMH O0ILEro MOHUMaHHS
CTPYKTYpbI MH(OpMaIuK SBIsSeTCS OHOM U3 Haubosiee o0IuX Lenel pa3padboTku oHTONOrui. K
pUMEpY, IMYCTh HECKOJIBKO PA3JIMYHBIX BEO-CAWTOB COMEpKAT MHPOPMALIUIO 110 MEAUIINHE WIIH
IPEOCTABIAIOT MHGOPMALMIO O IUIATHBIX MEAMLMHCKUX YyCayrax, OIUIaYMBaeMbIX dYepe3
WNurtepuer. Ecnu 3TH BeO-caliThl COBMECTHO UCIONB3YIOT U MyOJIUKYIOT OAHY U Ty ke 0a30ByIO
OHTOJIOTMIO TEPMUHOB, KOTOPBIMH OHM BCE IIOJIB3YIOTCS, TO KOMIIBIOTEPHBIE areHTbl MOTYT
U3BJICKaTh WH(GOPMAIMIO W3 OTHX pPA3IUYHBIX CAWTOB W HAKAIUIMBaTh €€. ATEHTBHl MOTYT
UCIOJIb30BaTh HAKOIUICHHYIO MH(GOpPMAILMIO Ul OTBETOB Ha 3alpochl MOJIb30BaTENEH UM Kak
BXOJIHBIC JJAHHBIE JUIS APYTUX MPUIOKEHUN.

ObecneueHrie BO3MOKHOCTH UCIIOJIb30BAaHUS 3HAaHUH MPeIMETHOM 001acTH CTajlo OJJHOU
13 ABYOKYIIUX CUJI HEAABHETO BCIUIECKA B U3YYEHUU OHTOJIorMi. Hanpumep, 11 Moesne MHOTHX
pasIMYHbIX NPEAMETHBIX objacTell HEoOXOAUMO c(OpMyIUpOBaTH IMOHATHE BPEMEHHU. ITO
IIPEACTABICHUE  BKJIIOYAET IIOHATHE BPEMEHHBIX HHTEPBAJIOB, MOMEHTOB BPEMEHH,
OTHOCHUTEJIbHBIX Mep BpeMeHHU U T.A. Eciu oHa rpymnmna ydeHbIX JIeTalbHO pa3paboTaeT Takyro
OHTOJIOTHIO, TO IPYTHE MOT'YT ITPOCTO TOBTOPHO HCIOJIb30BAThH €€ B CBOUX MPEIMETHBIX 00JIaCTIX.
Kpome TOro, eciam HaM HY)XHO cO37aTh OOJBIIYIO OHTOJIOTHIO, MBI MOXEM HHTETPUPOBAThH
HECKOJIBKO CYILECTBYIOIIMX OHTOJIOTUM, ONMKCHIBAIOIIMX YaCTU OOJBIION IMpeaMeTHONW 00JacTH.
Mpl Taxkke MOXXEM MOBTOPHO HCIIOJIb30BAaTh OCHOBHYIO OHToJoruto, takyro kak UNSPSC, n
pacCUIUpPHUTH €€ JIJIsl OTMCaHUsI MHTEPECYIOIIEH HaC MPeIMETHON 00IacTH.

Co3naHue sIBHBIX JOMYIIEHUI B MPEIMETHOM 001acTH, JeXKalluX B OCHOBE pealn3alluy,
JTa€T BO3MOXKHOCTH JIETKO W3MEHUTh 3TH JOINYIIEHWS I[PU U3MEHEHMM HAIUX 3HaHUM O
npeaMmeTHoi  obmactu. JKecTkoe KOAMpOBaHME NPEANONOKEHHH O MHpe Ha  s3bIKe
IIPOrpaMMHUPOBAHUS MPHUBOJUT K TOMY, YTO OTH IPEAINOJIOKEHHUS HE TOJBKO CJIOKHO HAUTH U
HOHATh, HO U TaKXe CJIOXXHO HM3MEHUTb, OCOOEHHO Hemporpammucry. Kpome Toro, siBHbIE
crnenuuKaluy 3HaHUN B MPEAMETHOM 00JIacTH MOJIE3HBI JJIsi HOBBIX MOJIb30BaTeNIel, KOTOPhIE
JIOJDKHBI Y3HATh 3HAYEHUS] TEPMUHOB TPEAMETHON 00JIacTH.

Otnenenne 3HAHUW TIPEAMETHOM 00JIACTU OT OINEPATUBHBIX 3HAHWUW - 3TO €IIe OINH
BapuaHT OOIIEro NMPUMEHEHUS OHTOJIOTHIl. MBI MOXeM omucaTh 3aaady KOH(UTYpHUPOBaHUS
MPOJYKTa U3 €ro KOMIIOHEHTOB B COOTBETCTBUHU C TpeOyemoi crneuuduxanueil u BHEAPUTH
nporpaMMy, KOTOpasi JeNlaeT 3Ty KOH(PUIypalMio HE3aBHCHUMOM OT MpPOAYKTa M CaMHX
KOMIOHEHTOB. [lociie 3Toro Mbl MoXxeM pa3zpaboTaTh OHTOJIOTHIO KOMIIOHEHTOB U XapaKTEPUCTHK
OBM 1 npuUMeHUTH 3TOT aJITOPUTM Uil KOHPUTypHUpoBaHUs HecTaHAapTHRIX DBM. MbI Takke
MO’KEM HCIOJIb30BaTh TOT K€ aJITOPUTM JUIsl KOHDUTYpUpOBaHUs TU(PTOB, €CITU MBI PEJOCTaBUM
€My OHTOJIOTHIO KOMIIOHEHTOB JH(Ta.

AHanu3 3HaHWM B MpeIMETHOM 00JIaCTH BO3MOXEH, KOTJa MMEEeTCs JIeKJapaTHBHAs
cneundukanus TepMUHOB. DopManbHbIM aHaIM3 TEPMHHOB YPE3BBIYAMHO IIEHEH Kak MpU
MONBITKE TOBTOPHOTO UCIOJIB30BAHUS CYIIECTBYIOIIMX OHTOJIOTHM, TaK U IIPU UX PACIIUPEHHH.

YacTo oHTOJIOTHS TIPEIMETHON 00jacTu cama 1o cebe He sBisiercs 1enbio. Pazpaborka
OHTOJIOTUH CPOJIHU ONpEAETICHNUIO Ha0opa JaHHBIX U UX CTPYKTYpPBI ISl UCIIOIb30BAHUS IPYTUMU
nporpaMMamMu. MeToJibl peleHus 3a1ad, JOMEHHO-HE3aBUCUMBIE TIPUIIOKEHUS U IIPOrpaMMHbBIE
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aI'CHTbI I/ICHOJII:3yIOT B KAQYECTBC HJAHHBIX OHTOJIOTUU U 63351 3HaHHfI, HOCTpOGHHI:IC Ha OCHOBEC
3THUX OHTOJIOTHH.

IlocTanoBKa 321244 K l'lpaKTI/I‘{eCK()ﬁ pa60Te 3

1. U3yuute npeajaraeMplii TEOPETUUECKUN MaTepHal.

2. Pa3paboraiiTe ”HPOPMAITMOHHYIO MOJIENb JUTsl BRIOPAaHHOTO HHXKEHEPHOTO IIPOEKTA.

3. IlocTpoiite MOJieb MPEICTABICHUS TaHHBIX.

4. CoctaBpTe OTUYET, BKIIOYAIOMIMN MOJEIb MPEJICTABICHUS JTaHHBIX, OMHCAHUE

KOMITIOHEHTOB CHCTEMBbI, IOTOKOB JTAHHBIX, XPAHWJIHII U BHEIIHUX 00BbeKTOB. [IpeacraBbre oTUeT
0 MPAKTUIECKOU pabOTe JIsl 3aIUTHI.

BapuaHTbl HHAUBUAYAJIbHBIX 3aIaHUN

B cooTrBercTBUM C yKa3aHHOH NpeAMETHON 00JIACTBIO M KJIACCOM pa3padaThIiBa€MOI0

IIPOCKTa HOCTpOfITG MOACIb MPEACTABICHUA NAaHHBIX, BKJIFOYasd BO3MOXKHBIC BSaHMOHeﬁCTBHH

MEXy KOMIIOHEHTAMH CHCTEMBI.
Tabnumna 3.2 — lnnuBuayanpHbIe 3aJaHUS

No IIpeameTHas obiacTb Kitacc UC

1 Ckiazg MRP

2 [Tpon3BOCTBEHHOE TIPEANIPUSITHE ERP

3 Toprosoe npeanpusitue CRM

4 Topropoe npeanpusITHE SCM

5 Toprosoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeanpusTHe NC yuera

8 Briciiee yueOHOe 3aBeieHUe NC ympasnenus
9 WHbpacTpyKkTypa npeanpusTis CIITIP

10 | Anmaparnas nuHQpacTpyKTypa NpearnpusThs DKcnepTHas cucTeMa

Conep:xanue oT4yeTa

I1o BEIMONTHEHHOM pa60Te cocrtasisgeTcs oTdeT. OTYET BEITOJIHICTCS B SJICKTPOHHOM BUAC.

IIo BBIIIOJIHCHHOMY OTYCTY NPOBOAUTCS 3allIUTa HpaKTquCKOﬁ pa6OTLI.

OTyer MO NpPaKTHUECKOH paboTe MOIKEH COCTOATh W3 CIEAYIOUIMX CTPYKTYPHBIX

9JICMCHTOB!:

- TUTYJIbHBIN JIUCT;

- BBOJ{Hasl 4acTh;

- OCHOBHAsI YacTh (OMHCcaHue paboThl): MOJIENb NPEACTABICHUS TaHHBIX;

- 3aKJIFOYEHHE (BBIBOJIBI).

BBoaHas yacTe oTueTa OJIKHA BKIKOYATh MYHKTHI:

- YCIIOBUE 3aJjauu;

- IOPSIIOK BBIMOJTHEHHUS.

- IPOrpaMMHO-aINapaTHbIE CPE/ICTBA, UCIOIb3yEMbIE ITPU BHIMOJIHEHUH PAOOTHI.

3amyra oTYeTa MO NPaKTUUECKONW paboTe 3aKIIF04YaeTCs B PEAbABICHUN IPENOoaBaTeo

MOJIy4EHHBIX pe3yabTaTOB B BUE (aiisia U 1eMOHCTPALIMH MTOJyYEHHBIX HABBIKOB TP OTBETaX Ha
BOIIPOCHI ITPENO1aBaTeNsl.

KoHnTpoJsbHbIe BONPOCHI

1. JlaiiTe onpenesieHNe NOHATHIO «MOJIENIb PEACTABICHUS TaHHBIX).

2. Kakue Tumbl CBSI3U MOTYT PUCYTCTBOBATH B peIsMOHHBIX B/]?

3. JlaiiTe onpenesieHNe NOHATHIO «IIOTOK JAHHBIX).

4. Kakue THUIIbI B3aUMOAEUCTBUS MTPEICTABIEHBI MEXy KOMIIOHEHTAMH CUCTEMBI?
5. JlaiiTe omnpesieieHre MOHATHIO KJIacc, OOBEKT KJlacca, CYyIIHOCTh

6. KeM u [u1s1 yero Moxer ObITh UCIOJIB30BaHa MOJIENE JAHHBIX ?
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IIpakTuyeckasi padora 4. CemaHTHUYeCKO€E MO/IeJIMPOBAHME TAHHBIX ¥ 3HAHUI B
TEXHOJIOTUsIX 0O0JIBIIUX TAHHBIX

Heas padorsl: 3yuyeHHEe METOJOJIOTMM CEMAHTUYECKOIO MOJECIMPOBAHUS JIAHHBIX.
[TomrydyeHrue HABBIKOB MO TMPUMEHEHHIO METOJOJIOTHH MJisi pa3paboTKu HHQPOPMAITMOHHOTO
o0ecrieyeHus MpoeKTa.

[IpakTudeckass paboTa HampaBlieHAa HA O3HAKOMJICHHE C OCHOBHBIMHU TOHSATHSMU
METO/I0JIOTUHA CEMAaHTUYECKOIO MOJICIMPOBAHUS JAHHBIX, [TOJYYEHUE HABBIKOB 110 IPUMEHEHUIO
JAHHBIX TOHATUM TpU  pa3pabOTKe TMPOEKTa, HU3YYECHUE METOJOB  MPOCKTHPOBAHUS
MH(POPMAITMOHHOTO 00ECTIEYEHHS] CUCTEMBI.

TpeboBaHust K pe3ylibTaTaM BBIMIOTHEHHS MPAKTUIECKON PabOTHI:

[TocTpouTth ceMaHTHUECKYIO MOJIENb MIPEICTAaBICHUS JaHHBIX, IPEICTaBUTh 1 000CHOBATH
pEe3yJbTaThl MOJEITUPOBAHMUS.

OcHoBBI TEOpHUU

B mpoekrtupoBaHMM OHTOJIOTMM YCIOBHO MOKHO BBIJCJIUTh JBa HaIlpaBJICHUA, 10
HEKOTOPOr'0 BPEMEHH pa3BUBABIIMXCS OTAENIBHO. [IepBoe cBA3aHO C PEACTABIEHUEM OHTOJIOTUU
Kak (OpMaJIbHOW CHCTEMBI, OCHOBAHHOW Ha MaTEeMaTH4YEeCKH TOYHBIX akKcMoMax. Bropoe
HaIPaBJICHUE Pa3BUBAJIOCh B PAMKAX KOMIIBIOTEPHOM JIMHIBUCTUKU U KOTHUTUBHON Hayku. Tam
owronorns TIOHUMAJACh KaK cHcTeMa aOCTPAKTHBIX MOHATHH, CYLIECTBYIOIIUX TOJIBKO B CO3HAHHUU
4eJI0BEKa, KOTOpasi MOXKET OBbITh BBIPAaXKEHA Ha €CTECTBEHHOM fA3bIKE (WM CPEICTBAMU KaKOWU-TO
JIpyroi cucreMsl cUMBOJIOB). [Ipu 3TOM 0OBIYHO HE J€NIaeTCsl MPEANONOKEHUH 0 TOUHOCTH WIN
HEIIPOTUBOPEYMBOCTU TAKOU CUCTEMBI.

Takum oOpa3oMm, cymiecTByeT JBa @JIbTEPHATHUBHBIX IOAX0AAa K CO3JAHUI0 U
UCCIIEIOBaHUIO OHTONOTUHN. [lepBriii (opmManbHBI) OCHOBAaH Ha JIOTHKE (IIPEIUKATOB MEPBOTO
Hops/IKa, TECKPUIITUBHOM, MOJaIbHOU U T.11.). Bropoli (IMHrBHCTHYECKN) OCHOBAH Ha H3Y4YE€HUU
€CTECTBEHHOI'0 $3bIKa (B YAaCTHOCTH, CEMAaHTHMKH) M TOCTPOEHUU OHTOJIOTUH Ha OOJIBIINX
TEKCTOBBIX MacCHBaX, TaK Ha3bIBAEMBIX KOPITyCax.

B Hacrosiiee Bpemsi aHHbBIE MOAXOJbl TECHO B3aUMOJCUCTBYIOT. MAET ronec CBSI3EM,
MO3BOJISAIOIINX KOMOMHMPOBATh COOTBETCTBYOIIME METOAbI. [109TOMYy MHOT]a ObIBAeT CIOKHO
OTJICNIUTh JIEKCUUECKHE OHTOJOTUU C 3JEMEHTaMHU (OpMalbHBIX AKCHOMATUK OT JIOTMUECKHUX
CUCTEM C BKJIFOUEHUSIMU JIMHTBUCTUYECKUX 3HAHUM.

HezaBucuMo 0T pa3iMyHBIX MOJIXOJOB MOXHO BBIIEIUTh 3 OCHOBHBIX NPHUHIIMIIA
KJIaccu(pUKalUU OHTOJIOTHI:

- 110 CTeNeHU (POPMaJIbHOCTH;

- 110 HAIOJIHEHUIO, COAEPKUMOMY;

- 110 LEJIU CO3JaHusl.

PaccMoTpuM COOTBETCTBYIOLIHE KIacCU(UKALIUH 110 TTIOPSJIKY.

Kaacenpukanus no crenenu popmanabHocTu. ""'Crekrp onrosorui'

OOBIUHO JIOM U KOMITBIOTEPHBIE ar€HTHI (IIPOTPaMMBbl) UMEIOT HEKOTOPOE MPE/ICTaBICHUE
0 3HAYEeHUSX TepMHHOB. IIporpaMMHBIE areHThl MHOIZA MPENOCTABIAIOT CHEUHU(PUKAIIIO
BXOJIHBIX U BBIXOJHBIX JJAHHBIX, KOTOPBIE TAK)KE€ MOTYT OBITh MCITIOJIb30BAHBI KAK creumpmas nporpammsi.
CxonHbIM 00pa3oM OHTOJIOTMM MOTYT OBITh NMPUMEHEHBI, YTOOBI MPEJOCTABUTh KOHKPETHYIO
cnenr(UKanuoo MMEH TEPMHHOB M 3HAYeHUH TepMHMHOB. B pamkax 3Toro moHuMaHus (rie
OHTOJIOTHS SIBJIsIeTcs crenu@uKanueld KOHUENTYalbHOW MOMIENU - «owenyamsaum) CYHUIECTBYET
npocTop [yt Bapuauid. OTenbHbIe BUIbI OHTOJIOTUN MOTYT OBITh IIPEJCTABICHBI KaK TOUKU Ha
CIIEKTPE B 3aBUCHMOCTH OT JIETaJIEN UX peaTn3alni.
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Fatanork Ha ocHoee |0

CNnosapy TEQMUHOE
Tesaypychl.

He thopMansHble OTHoWweEHKWE “Beiwe-Huxe:s

TAKCOHOMIAK

PopMansHele
TAKCOHOMKMK

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

A3 BHHKTUMEHEIE KNACCEI,

JBpaTHEIE CBOMCTES
MNpoU3EONEHEIR NOMMHECKME

OrpaH<ERA

Puc. 2.1. Crnekrp onrtosnoruii. Kocas uepra pas3fenser CHUCTEMbI, MPEIOCTABIISIIONINE
"4eIOBEKO-TIOHATHBIC" (BBIIIE YEPThI) U "MAIIMHO-TIOHATHBIE" (HU)KE YePThI) ONUCAHMS

Ha pucynke nzo0pakeH Tak Ha3bIBA€MBIil CIIEKTP OHTOJIOTUHN IO CTETIEHN (OPMATLHOCTH
MIPEACTABIICHUS], UCTIOJIb30BAHUIO TEX WM MHBIX CUHTAKCUYECKUX KOHCTpyKuMi. Kaxknas Touka
COOTBETCTBYET HAJIMYMIO HEKOTOPHIX KIIIOUEBBIX CTPYKTYP B OHTOJIOTMH, OTJIMYAIOIIUX €€ OT
JIpYyrux Touyek Ha crekTtpe. Kocas yepra ycIoBHO OTHENSIET OHTOJIOTMHM OT JPYIHMX PECYPCOB,
MMEIOLINX OHTOJIOTHUYECKUN XapakTep.

IlepBoii TOuke Ha CIEKTPE COOTBETCTBYET KOHMPOIUPYEMbLI C106aPD, T.€. KOHEUHBIN
CIIUCOK TEPMHMHOB (IIPOCTEHIIMM IMPUMEPOM SIBJISETCS] KAaTajJor Ha OCHOBE MACHTU(PHUKATOPOB).
Karasoru npeactaBisitoT TOUHYIO0 (HE MHOTO3HAuHYI0) HHTepIpeTanuio TepMuHoB. Hanpuwmep,
KaXKIbIH pa3, CChlIasiCh HAa TEPMUH "MalinHa", Mbl OyJIeM HCHOJIb30BaTh OJIHO U TO K€ 3HAYEHUE
(cooTBeTcTBYIOIIEE HEKOTOpoMy ID B cioBape), BHE 3aBUCUMOCTH OT TOTO, O YeM UIET peyb B
KOHTEKCTE: 0 "CTUpabHOM MaruHe", "aBToMoOuse" uim "rocy1apcTBeHHON MamiuHe".

Jpyroii cnenudukanyeil OHTOJIOTMH MOXET ObITh 210ccapuil, NPEICTABISAIOMNNA co0oH
CIUCOK TEPMHUHOB C HUX 3HAUEHUSMHU. 3HAYCHMsI ONUCHIBAIOTCS B BHJIE KOMMEHTApUEB Ha
€CTECTBEHHOM s3bIKE. DTO AaeT Ooblie HHPOPMALIUHU, TOCKOJIBKY JIFOJU MOT'YT IPOYECTh TaKOH
KOMMEHTapuil M TIOHATh CMBbICJI TepMuHA. MHTeprperanuu TEPMUHOB MOTYT OBITh
MHOT'O3HAYHBIMH. [JI0CCapuM HENpPUTOAHBI JJIi aBTOMATUYECKOH 0OpabOTKU MPOrpaMMHBIMU
areHTamu, HO MOXHO, KaK U paHee, IPUCBONUTh TepMuHaM [D.

Tezaypycel HeCYT NONOIHUTEIBHYIO CEMAHTUKY, ONPEIEINSs CBA3HM MEXAY TEpMUHAMHU.
OTHoleHUs,, CBOWCTBEHHBIE [UIsI TE3aypyCOB: CHHOHUMHUS, uepapxuyeckoe OmMHOUleHue W
accouuanus. PanHue nepapxum TEpMUHOB, nosiBuBIIMEcs B CeTu, ONpenesuld TEPMHUHBI Yepe3
orepanuu 0000IIeHUs U yTOUYHEHHd. Yahoo, Hampumep, BBelIa HEOOJBIIOE YHUCIO KAaTeropuil
BEPXHETO YpOBHS, TaKUX, Kak " mpeaMeTsl oAexabl ". 3areM " miarbe " Onpeaensyioch Kak BH]
(cxeHcKOM) omexapl. SIBHas wepapxus Yahoo HE COOTBETCTBOBaJia B TOYHOCTH (POPMAaJbHBIM
ceoiictBam mepapxuueckoro orHomenus I[IOJKJIACC-KJIACC. B Takux uepapxusix MOKET
BCTPETUTHCA CHUTYalUsi, B KOTOPOW JK3EMIUISp KJacca-MOTOMKA HE SIBISIETCS 3K3EMILISIPOM
KJjacca-npenka. Hampumep, obmias kareropus " mpeaMeTsl ofexabl " UMeeT MojaKaTeroputo "
JkeHckue " (KoTopasi 1oJpbKHA Oblia Obl 00Jiee TOUHO HA3bIBATHCA " KEHCKHUE MPEIMETHI OJICK b
"), a 3Ta KaTEropusl, B CBOIO 04YEPE/Ib, BKIIOYAET MOoAKaTeEropun " akceccyapsl ' u "' mnares ". SIcHo,
YTO aKceccyapbl, Hampumep " Opomu ", He SBISIOTCS MpeaMETaMU OJCKIbI. 31eCh HE
BbITIOJIHsIeTCs BaxkHOE cBOMCTBO oTHOMIEeHUs [IOAKJIACC-KJIACC - TpaH3UTUBHOCTb.
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Hanee cinenyer Touka ¢hopmanvHvle makcoHomuu. ITa PA3HOBUIHOCTb OHTOJIOIMM
BKIII04aeT Tounoe onpeaencaue otHomenus [IOIKIIACC-KJIACC (o603nagaemoro kak iSA ). B
TaKUX CUCTEMax CTPOTrO COOJIOAACTCS MpaH3umueHocms OTHOIIeHHs ISA: ecinu A sBIsieTcs
noJikJiaccoM kiacca B, To kaxaplit mojkiace kiacca A Takxke sSBIISETCS MOJKIaccoM kiacca B.
Crporas uepapxusi KJIacCOB HEOOXOAMMa NMPH HCIOIH30BAHUU HACIICAOBAHUS Ui MPOLETYPhI
JIOTUYECKOT0 BBIBOJIA.

Crnenyromas TO4Ka CIEKTpa - HaJMYUEe B OHTOJOTHMYECKOW cucteme (hopManbHOTO
ornomenuss DK3EMIIIAP-KJIIACC (o6o3nauaemoro kak isInstanceOf ). Hekortopsie
KJaccu(UKaUy BKJIIOYAIOT TOJBKO MMEHA KIIACCOB, JIPYTHE COJEepXKaT Ha HIDKHEM YPOBHE
sk3eMIuisipel  (uHauBHABI). Jns  otHomeHuss OK3EMIUISAP-KJIACC BwImodHSETCS —Tak
Ha3bIBacMas "HaclielyeMOCTh" BJIOJIb OTHOLICHUs ISA: eciiu A siBJIsieTcs OAKIIaccoM Kiacca B,
TO KaXABbIH SK3eMIULIp kiacca A Takke SBIsSeTcs sK3eMmIuisipoMm kiacca B. I[loatomy B
IIPUBEICHHOM BbIIlIE IpuMepe " Oporin " He MOTYT ObITh IOMELIEHBI B UEPAPXUU HUXKE " TpeIMET
OACXKbI ", Ta’Ke B MOJKATETOPUIO " dKEHCKUE MPEIMETHI OJCK bl "', WIIM CTATh K3EMILIIPOM ITOM
KaTerOpuH.

Jlanee cpenu CTPYKTYPHBIX JIEMEHTOB IMOSBISIOTCS C10mbl. 371€Ch KIACChl (MHOTIA MX
HA3BIBAIOT (pelimamu ) MOTYT UMETh HH(POPMAIIUIO O cgoticmeax (cromax). Hampumep, kmace "
MpEeAMET OACKIBI "' MOKET MMETh cBoMcTBa " 1ieHa "', " caenan u3 ". CBolicTBa ObIBalOT 0COOCHHO
MOJIC3HBIMHU, KOTJIa OHHM OIPEACIICHbl Ha BEPXHUX YPOBHSIX HEpaApXUM U HACIEHAYIOTCS
nonkiaccamu. Tak, B IOTpeOUTEIHCKOM nepapxuu kiacc " mpoAayKT " MOKET UMETh CBOMCTBO "
1eHa ", KoTopoe Moyy4yaT BCe €ro MOAKIAcCh.

Bonbiielt BpIpa3uTENbHOCTHIO 00JIAAIOT OHTOJOTHH, BKIIIOYAIOLINE OTPaHUYEHUS Ha
00acTh 3HAUYEHUH CBOMCTB. 3HAYCHHUs CBOWCTB OEpyTCs M3 HEKOTOPOTO NPEAONpeeseHHOrO
MHOKeCTBa (IIeNIbIe€ YHUCJIa, CHUMBOJIbHbIE KOHCTAHTBhI) WJIM U3 TOAMHOMXECTBA KOHIICTITOB
OHTOJIOTMH (MHOYKECTBO IK3EMILISIPOB JAHHOI'O Kjacca, MHOXECTBO KjaccoB). MO)XKHO BBECTH
JIOTIOJIHUTEJIbHBIE OTPAaHUYEHUS Ha TO, YTO MOXKET 3al0JIHATh CBOMCTBO. Hanpumep, 11t cBolicTBa
" cmenan u3 " kjacca " mpeaMeT OAEXKIbl "' 3HAUEHHS] MOTYT OBITh OTPAaHWYEHBI SK3EMILIIpaMU
kiacca " marepuan ". JIlerko yBuaeTh npo0ieMbl, KOTOpbIE MOTYT BOSHHKHYTh B 3TOM cllydae mpu
MCIIOJIb30BaHUU HECTPOroil TakcoHomuu. Ecan " nyxu " - moTOMOK Ki1acca " mpeMeT o1exas!
TO OH YHACJIeJyeT CBOMCTBO " c/ienaH U3 " BMeCTe ¢ OrpaHMYeHHEM Ha ero 3HaueHus ("' marepuan
"),

B memom ¢ HEoOXOOUMOCTHIO OMUCHIBaTH 0O0J€€ CIOXKHBIE (aKThl BbIpAa3UTEIbHBIC
CpeICTBAa OHTOJIOTMHM (M €€ CTPYKTypa) ycioxHstorcs. Hampumep, moxer mnorpeOoBaThCs
3aMOJHUTh 3HA4YeHHE Kakoro-mubo CBOMCTBA JK3EMIUIApA, HCIHOIB3YyS MaTeMaTH4YecKoe
BBIPOKEHHE, OCHOBAHHOE HA 3HAYEHUSAX IPYTHMX CBOMCTB JAHHOTO SK3EMIUISpa WM 3HAYEHUSX
CBOICTB JIpYrHX AK3eMILIIpOB. MHOTHE OHTOJIOTUU TO3BOJISIOT OOBSBIATH JIBa U OoJee Kiacca
JTU3BIOHKTUBHBIMU (HENEPECEKAIOIMMUCS ). ITO 03HAYAET, YTO Y JAHHBIX KJIACCOB HE CYILIECTBYET
OOIINX SK3EMILISIPOB.

HexoTtopsie sS3pIKM ONMUCAaHUsT OHTOJIOTHUN TIO3BOJISIFOT JI€TIaTh MPOU3BOJIBHBIE JIOTHUECKHUE
YTBEP>KJICHHS O KOHLIETITAX - AKCUOMbL.

A3piku ormmcanus oHToNorui, Takue kak CycL u Ontolingua, mo3BoysroT GUKCHPOBATH
YTBEPXKACHHSI HA SI3bIKE JIOTUKU NIPEeIUKaToB niepBoro nopsiaka (FOL).

Knaccupukauus mo uejamn co3aaHus

B pamkax 3Toif knmaccHuUKAUU BBIICISIOT 4 YpOBHS: OHTOJOTHUS TPEICTABICHUS,
OHTOJIOTHSI BEPXHETO YPOBHS, OHTOJIOTHS TIPEIMETHOM 00JIACTH Y TIPUKJIIAHAS OHTOJIOTHS.
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OHTonorumn KOHL|enTyanusauus
I'lpe,EI,CTaB.I'IEHMFI it;[:lh“ﬂ:ﬂu3hn08 npencTaBneHns

NOBTOPHO UCNoNb3yeman B

OHTONnorMu pasHbIX NpeaMeTHLIX 0BnacTsx

BepPXHEero ypoBHS

NOBTOPHO UCnonb3yemas BHYTPW

OwTonoruu npeAMeTHbIX) 0AHOWN npeameTHOW obnacTi

obnacTtein

HET BOSMOXHOCTWN NOBTOPHO

[puknagHble
ncnone3oBaTh

OHTOJTOTHK

Puc. 2.2. Knaccudukanusi OHTOJIOTHI 0 LIETU CO3TaHuUs

OHTosI0THSA PEICTABIEHUSA

Ilens ee co3maHus - ommcarh O0JacCTh NPEICTABICHUS 3HAHWUH, CO34aTh S3BIK IS
cnenn(uKanuy APyrux OHTONOTUI Oojiee HU3KUX ypoBHEW. [IpumMep: onmcanue MOHIATUN S3bIKa
OWL cpeacrBamu RDF / RDFS. B qannoM onucanuu OnpeaessiioTCs Takrue MOHTHS, Kak "Kiacc",

"oTHOWIEHHE", "OrpaHUUeHrE HA 3HaUYeHHUE cBocTBa", "'momMeH", "nuanazon" u T.II.

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

owl:Restriction

—— owl:AnnotationProperty

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

Puc. 2.3. Onronorus npeactasienus 1 sizbika OWL
OHTOJ1I0THSI BEPXHEr0 YPOBHA
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Ee Ha3HaueHue - B CO3AaHNU €AMHON "TIPaBUIIbHON" OHTONOTUH, (PUKCUPYIOLIECH 3HAHUS,
oOmre A HEeCKOJIbKMX IMpeIMETHBIX o0jacTei, 1 B MHOTOKPAaTHOM HCIOJIb30BaHUU JaHHON
oHTOJNOIMH. CyIECTBYET HECKOJIBKO KPYIHBIX OHTOJIOTUH BEPXHETO YPOBHS: cye, norcs, sumo,
ontoJorust [I)xona Cossl (J.Sowa) u apyrue. Ho B 11€710M MONIBITKX CO3/1aTh OHTOJIOTHIO BEPXHETO
YPOBHS Ha BCE ClIy4aM KU3HU I0Ka HE MPUBEIH K 0KM1aeMbIM pe3ysibTaTaM. MHOTHe OHTOJIOTUU
BEPXHEr0 ypOBHS MOXO0XH Jpyr Ha Apyra. OHU couepikKaT OJHU U T€ K€ KOHIENTHI: CYITHOCTb,
SIBJICHHE, TIPOLIECC, OOBEKT, POJIb, IPOCTPAHCTBO, BPEMsI, MaTepHsi, COOBITHE, CHCTBUE H T.II.

Entity

Subclass-Of
_—

Physical (_____D_us_;qut____ Abstract

A F A A

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

Puc. 2.4. Bepxuuii ypoBeHb uepapxuu onrosnorun SUMO

OHTos10THS IPEAMETHOM 001acTH

Jlpyroe Ha3BaHue - OHTOJIOTHS JToMeHa. Ha3HaueHue cxoxe ¢ Ha3HAY€HHWEM OHTOJIOTHH
BEPXHET0 YpPOBHS, HO OOJIaCTh WHTEpeca OTpaHWYCHa OJHOW NpPEJAMETHOH 00JacThio (T.H.
JIOMEHOM), HampuMep, aBHAllMsl, MEIUIMHA, KYIbTypa, AUCTaHIIMOHHOE oOyueHue, MHTepHeT-
TexHojoruu. OHTONOrMs mHpeaMeTHOW oOnactu 0000IIaeT MOHSATHS, HUCHOJb3YIOIIMECS B
HEKOTOPBIX 3ajjayax JJOMEeHa, abCcTparupysch OT CaMHX 3aAay (Tak, OHTOJOTHS aBTOMOOMIIEH
HE3aBUCHMa OT JIIOOBIX OCOOCHHOCTEH KOHKPETHBIX MapOK MamuH). Bo MHOTHX AucuuruimHax
ceifuac pa3palOaThHIBAIOTCS CTaHJAPTHBIE OHTOJIOTMH, KOTOpPbIE MOTYT HCHOJIB30BATHCA
OKCIEPTAMH TI0 TPEAMETHBIM 00JacTsM IJIi COBMECTHOTO HWCIOJIB30BAHUS W AHHOTHPOBAHUS
uHpopManuu B cBoeil obaacTu.

Hanpuwmep, B 001acTi METUITHBI CO3/JaHBI OOJIBIIINE CTAHIAPTHBIC, CTPYKTYPHUPOBAHHBIE
cmoBapu, Takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHCTEMAaTH3MpPOBaHHAsT HOMEHKIJIATypa METUIMHBI - KIWHU4YecKas tepmuHosorus) m UMLS
(Unified Medical Language System - cemantuueckas cetb CHcTeMbl YHUQDHIIMPOBAHHOTO
Menuuunckoro SI3pika). Takke MOSABIAIOTCS OOIMMPHBIE OOIIEIETeBbIE OHTOJOTHUU. Tak,
nporpammMa OOH mno pasBututo (United Nations Development Program) u kommanus
Dun&Bradstreet o0wequawm ycwnus s pa3pabotku  ontonormm  UNSPSC, kortopas
IPEOCTABIISET TEPMUHOJIOTHIO TOBAPOB M YCIYT (WWW.UNSPSC.0rg).

IpuxaagHasi OHTOJIOTUSA

Haznauenne Takol OHTOJOTHMH B TOM, 4YTOOBI ONUCAaTh KOHIENTYATbHYIO MOJETH
KOHKPETHOM 3aJ1a4¥ WM TPUIIOKeHUs. [[pukiiaiHpie OHTOIOTUHN OTIMCHIBAIOT KOHIIENTHI, KOTOPHIE
3aBHUCAT KaK OT OHTOJIOTHH 33J1a4, TaK U OT OHTOJIOTMHU IIpeaMeTHOH obnactu. [Ipumepom mMoxer
CIIY’)KUTH OHTOJIOTHSI TSl aBTOMOOMIIEH, CTPOUTEIHHBIX MAaTEPHAIIOB, BRIYACITUTEIIFHON TEXHHUKH.
Takue oHTONMOTMM cojepxar HauOonee cnenuduuHyto uHpopmaruio. [Ipumepsl: OHTOIOTHH
npoektoB TOVE, Plinius. TOVE (Toronto Virtual Enterprise). Llens mpoekra - co3ganue Moaenu
JTAHHBIX, KOTOpas JOJHKHA:

- o0ecrieuuTh OOIIYI0 TEPMUHOJIOTHIO JIUIsl PEIMETHON 00JIAaCTH, PUIIOKEHHUST KOTOPOit
MOTYT COBMECTHO HCITIOJIb30BaThCs U MOHUMATHCS KaXKIbIM YYaCTHUKOM OOLICHHUS;

- 1aTh TOYHOE U MO BO3MOXXHOCTH HENPOTHUBOPEUHBOE OMpEeNIEHNE 3HAYCHUS KaXI0TO
TEpPMUHA Ha OCHOBE JIOTMKH IIEPBOT0 TOPSIIKA;
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- o0ecrieuyuTh 3aJaHME€ CEMAaHTHKM C TIOMOIIBI0 MHOXXECTBAa aKCHOM, KOTOpbIE
ABTOMATUYECKHU MO3BOJIAIOT MOJIy4aTh OTBET Ha MHOKECTBO BOIIPOCOB O MPEIMETHOM 00J1acTH.

TOVE pomkHO oOecneunTh TNOCTPOCHHWE WHTEIPUPOBAHHON MOAETH HEKOTOPOM
peIMETHOM 00J1aCTH, COCTOSIIIEH U3 CIEAYIOINX OHTOJIOTUH: ONEpalliii, COCTOSIHUI U BPEMEHH,
OpraHu3aluy, pecypcoB, MPOAYKTOB, CEPBUCA, IIPOU3BOACTBA, LICHBI, KOJIUYECTBA.

Plinus. Llespto mpoekTa sSBISETCS MOTyaBTOMATHUCCKOC U38/1eUeHIe 3HAHUL N3 TEKCTOB Ha
€CTECTBEHHOM S3bIKE, B YAaCTHOCTH, JUTEPATYPbl O MEXAaHUYECKUX CBOMCTBAX KEPAMUYECKUX
MaTepuaioB. Tak Kak TEKCThl OXBaTHIBAIOT IIMPOKUIA TUANa30H MOHATUH, TPeOYeTCs] MHOKECTBO
MHTETPUPOBAHHBIX OHTOJIOTUU Ul OXBaTa TAaKUX MOHATHM, KaK KEpaMUUECKUE MAaTepHalIbl U UX
CBOICTBa, crOcoObl MX O0pabOTKH, pa3iuyHble AEPEKThl MATepUAIOB, HANPUMEp, TaKue Kak
TpelMHbl U TOpbl. OHTOJOTUS ONpPENENseT $3bIK, IPU IOMOILIM KOTOPOTO BBIpAXKAETCS
CEMaHTHUYECKAasl 4acTh CI0Baps.

Knaccupukauus OHTOJOTMH MO COXEPKUMOMY
CywHocTn, CobbiTna,

MpocTpaHcTBO, Bpems...

Obwwne
OHTONOMMMN

CocTaBneHne pacnucaHui,
onpegenexne Leneun,
Knaccudnkauma

OHTONnorKn
3apav

MuoxecTBa npeamMeToB: CKanbnenw,

[lpeamMeTHble chnE=pE

OHTOJTOTUK

Puc. 2.5. Knaccudukanus OHTOJIOTHI IO COAEPKUMOMY

JlanHast kilaccupUKalys OYeHb [T0X0Ka Ha MPEAbLAYILYIO, HO 371€Ch aKIIEHT CMEILAeTCsl Ha
peasbHOe COIEP)KUMOE OHTOJIOTUH, @ HE Ha aOCTPaKTHYIO 1Iellb, IPEeCIelyeMyI0 aBTOPaMHU.

Obuwue 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.

Onmonozus, opueHmuposannas Ha 3a0ayy - YTO OHTOJIOTUS, UCTIONb3yeMas KOHKPETHON
MPUKIIATHON TPOrpaMMOM U cojeprKaias TePMUHBI, KOTOpPbIE HCIOIB3YIOTCS MpH pa3paboTke
10O, BBIMONHAIOMIETO KOHKPETHYIO 3a1ady. OHa oTpaxkaeT creuu(uKy IpUIoKeHUs, HO MOKET
TaKXe COAEp)KaTh HEKOTOpbIe O0IIKe TEPMUHBI (HapuMep, B TpaguueckoM pefakrope OyayT u
crnenuuyeckie TEPMUHBI - TaJWTpa, TUIN 3aJMBKH, HAJIOXEHHE CIOeB U T.A., U o0mue -
COXPaHHUTh M 3arpy3uTh (aiin). 3agaun, KOTOPHIM MOKET OBITh MOCBSIIEHA OHTOJOTHS, MOTYT
OBITH CAaMBIMH Pa3HOOOPA3HBIMHU: COCTABJICHUS PACIIMCAHUSI, OTIPEIeTICHUE TIeJIeH, JUAarHOCTHKA,
npoaaxa, paspabotka I1O, moctpoenue knaccudukamuu. I[lpu 3ToM ommonozus 3adauu
UCIIONIB3YET CIEHUANIU3AIMI0 TEPMUHOB, IPEICTABICHHBIX B OHTOJOTHSX BEPXHErO YPOBHS
(0bwux onmonoeusx).

Ilpeomemnaa onmonocus (WA OHMONO2UA NpeOMemo8 ) OIUCHIBACT peabHbIE
IpPEIMETHI, YYaCTBYIOIIUE B KaKOW-T100 JeaTeNbHOCTH (pon3BoIcTBe). Hanpumep, 310 MOXeT
OBITH OHTOJIOTHSI BCEX YacTel M KOMIIOHEHTOB CaMOJIETOB ompeneneHHod Mapku (Boeing) u
CBE/IEHUS 00 MX MOCTaBILIMKaX, XapaKTEPUCTUKAX, CIIOCO0E COeNMHEHHSI PYT C JPYTOM U T.II.

OHnToJsiornu i 00padOTKM TEKCTOB HA ecTeCTBEHHOM si3bike. Jlekcmueckme
OHTOJIOTHH
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Jnst Toro 4to0bl MPUMEHUTHh OHTOJIOTHIO JJISi aBTOMAaTU4YeCKOW OOpabOTKU TEKCTOB, B
YaCTHOCTH, JJISl peleHus 3a/1a4 HHPOPMAIIHOHHOTO MTOMCKa, HEOOXO0AUMO MOHSITHSIM OHTOJIOTHH
COIIOCTAaBUTH HAOOP SI3BIKOBBIX BBHIPAKEHUH (CJIOB U CJIOBOCOYETAHHI ), KOTOPHIMH MOHSATHUS MOTYT
BBIPAXaTbCsl B TEKCTE.

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

Bo-niepBbiX, OHTONOTHS MOXKET OBITH CHIENlaHa 3apaHee, IyTeM JIOTHYECKOM
KJIacCU(UKallMK, a 3aTeM K €€ JIEMEHTaM MOTYT ObITh MPHUIKMCAHBI S3bIKOBbIC €AMHMIIBI. Tak,
Hanpumep, Jyr Jlenar (Doug Lenat), pykoBomuTenb HU3BECTHOIO TIpPOEKTa B 0OJacTu
npencrasienus 3Hanuii Cyc, B pamMkKax KOTOpPOro Mpeirnojaraioch (opManu3oBaTh 3HAHUS
3/IpaBOTO CMBICIIA (COMMON SeNse) M MCIOIb30BaTh UX, B YACTHOCTH, /I 00paOOTKH TEKCTOB Ha
€CTECTBEHHOM f3BbIKE, CUMTAET, YTO y4eT 3HAYCHUI CJIOB MOXKET TOJbKO 3amyrarh ("words are
often red herrings"), 4To 3Ha4UeHUs CIOB IENIAT MUP HEOAHO3HAUHO, & IMHUU JACTICHHUS TIPOUCXOIST
U3 CaMBIX PA3JIMYHBIX MPUYHH: UCTOPUUYECKUX, (PU3HOTOTHUECKUX U T.I1.

[Ipennaraercst co3iaBaTh OHTOJIOTHIO ITYTEM JIOTUYECKOTO aHalIu3a, ""cBepxy-BHU3". [Ipu
S9TOM HMMEHA BBOJMMBIX IMOHATHI (PKeNaTeIbHO) MOJKHBI OTpa)kaTh T€ MPU3HAKU, KOTOPHIE
3aJI0)KEHbl B OCHOBY JeJeHMs. B pesynbTare mNoiy4aroTcsi MMEHa IOHSATUH J0CTaTOYHO
TPOMO3JIKME, HEECTECTBEHHbIE, C HUMHU TPYIHO OIEpPHPOBaTh Kak pa3paboTyuMkaMm, TaKk U
BO3MO>KHBIM I10JIb30BaTEIISIM.

Hpyras mpobiemMa Takoro MOAXOJa: MPHUIKCHIBASL SI3bIKOBbIE BBIPAKEHUS JIOTHYECKU
00OCHOBAaHHON CHUCTEME TMOHATUH, Mbl IIOJIy4aeM, 4YTO OJHO U TO K€ CJIOBO MOXKET
COOTBETCTBOBATh CJIMIIKOM OOJNBIIOMY KOJIMWYECTBY TakuX 'MpPaBUIbHBIX" TIOHATUNA B
3aBUCHUMOCTH OT KOHTEKCTa, a 3HAYWUT, BO3HUKAET M3JIMIIHAS MHOIO3HAYHOCTH JIEKCUYECKOMN
€IMHHUIIBIL.

Kpowme Toro, Toraa kak HeOOJIbIINE OHTOJIOTUH MOTYT OBITh IIOCTPOEHBI METOJIOM CBEPXY-
BHU3, pa3paboTKa MOAPOOHBIX OHTOJIOTUHN Ul peabHbIX MPUIOKEHHUN - 3a]jaua HeTPUBUATIbHASL.
bonee Toro, BO MHOrMX MNpEAMETHBIX OOJACTAX 3HAHME, HY)KHOE Ul DPACIPOCTPAHEHUS U
MHTETPaLM, COJAEP/KUTCS B OCHOBHOM B TEKCTaxX. M3-3a BHYTPEHHMX CBOWCTB Y€JIOBEUECKOTO
A3bIKa HEMIPOCTOM 3a/1aueil sIBisieTcs CBA3aTh 3HAHUS, CO/IEpKAIMECs] B TEKCTaX, C OHTOJIOTUAMH,
Jake ecau Obl ObLIa OCTPOEHA NOAPOOHAsE OHTOJIOTHSI TPEIMETHOM 00IacTu.

HeKoTOophle HCCleIOBATEN], TAKHE KaK U3BECTHBIH OpuTaHCcKuil TuHrBucT Mopuk Bukc,
CUMTAIOT, YTO "HECMOTPs Ha TO, YTO BCE aBTOPBI CTATEH IO OHTOJIOTUAM MOJYEPKHUBAIOT, YTO
MOHSATHUS SABISAIOTCA KHUPIUYMKAMM JIHOOOW OHTOJIOTMH, Mbl MaHHUIYJIMPYEM MOHSATHUSIMU
IIOCPEACTBOM CJI0B. BO BCEX OHTONOIMSIX, KOTOpPBIE W3BECTHBI, CJIOBA UCIOJB3YIOTCS I TOTO,
YTOOBI MPEACTaBIATh NMOHATUA. Clle0BaTeNbHO, TO MHOXKECTBO SIBIIEHUH B MUpPE, KOTOpbIE HE
BepOan30BaHbl, HE MOTYT OBITh CMOJEIMPOBAHBL. MBI MOXEM ONUCaTh ATO SIBJICHHE Kak
Onronorudeckyro runotesy Cenupa-Yopda, To €CTh TO, YTO HE OMIMCHIBACTCS CJIOBAMHU, HE MOKET
OBITH OTPAXKEHO B OHTOJIOTHH:".

Bropoe HanpaBneHue, KOTopoe 0OBIYHO 00CYKIAETCsI, - 3TO YCTAHOBJIEHUE COOTBETCTBUM
MEXy MepapXUYeCKUMHU JIeKCHYecKMMHU pecypcamu Thrna WordNet 1 HEKOTOPOH OHTOJIOTHEH.
WordNet-pecypcbl  OMUCBIBAIOT ~ JEKCHYSCKHE OTHOIMICHHS MEXJy 3HAYEHUSMH  CIIOB,
IIPEJICTABJIICHHBIE B BHUJI€ OTAEIBHBIX €IUHMI] B UEPAPXUUECKON CETH - cuncemog. OTHOIIECHUS
MEXy JIEKCHUYECKMMM €IMHUIAMH B 3HAUUTEIBHONH Mepe OTpa)KaloT OTHOUIEHHS OOBEKTOB
BHEIIIHET0 MHUPA, IOITOMY TaKHE€ PECYpPChl YAaCTO PACCMATPUBAIOTCS KaK OCOOBIM BUJI OHTOJIOTHI
- leKcuyecKue Uiy JTUHSBUCIUYECKUe OHMONOSUU.

I'maBHON XapakTEpUCTUKON JIMHITBUCTHYECKUX OHTOJIOTMM ABJISETCA TO, 4YTO OHHU
npuBs3aHbl K 3HaueHusM ("are bound to the semantics") S3bIKOBBIX BBIpQXKEHUH (CJIOB, UMEHHBIX
rpynn ¥ T.1.). JIMHTBUCTHYECKHE OHTOJIOTMM OXBATHIBAIOT OOJBIIMHCTBO CIIOB SI3bIKA H
OJIHOBPEMEHHO HMMEIOT OHTOJOTHYECKYIO CTPYKTYPY, MPOSBISIONIYIOCS B OTHOLIEHHUSX MEXKIY
NOHATUAMH. [103TOMY JIMHTBHCTUYECKHE OHTOJIOTMM MOTYT pPacCMaTpHBAaThCs Kak OCOOBINA BHI
JIEKCUYECKOM 0a3bl JaHHBIX U OCOOBIA THUII OHTOJIOTHH.
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JIMHTBUCTUYECKUE OHTOJIOTHMH OTJIHYAIOTCA OT (POPMAbHBIX OHTOJOTHH MO CTETCHH
dopmamuzanuu. [losToMy mnpesdmonaraercs, YTO pa3pabOTYMKK TaKOTO poJla PECYpPCOB
pa3padaThIBalOT HEPAPXUIO JIEKCUYECKUX 3HAUEHUH eCTECTBEHHOIO s3bIKa, a JJIs 60Jiee CTPOroro
ONHKCAHWsI 3HAHUH O MHpPE HEOOXOIMMO COINOCTAaBUTh TaKUE PECYpChl € KAKHUMH-IHOO
(opMaTbHBIMU OHTOJIOTHUSIMHU.

Tak, comepxaHHEeM OJHOTO M3 MPOEKTOB SIBIIICTCS YCTAHOBJICHWUE OTHOIICHHWA MEXKIY
WordNet u EuroWordNet, ¢ oxHoii ctopoHsl, 1 popmanbHoit onTonorueir SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. ITpoekT cOCTOMT B TOM, YTOOBI YCTAHOBHUTH COOTBETCTBUE
Mexay cunceramu WordNet ¥ MOHSATHSMH OHTOJIOTHH, IIPH KOTOPOM Kaxablid cuaceT WordNet
7100 HANpPSMYIO COIOCTABJISCTCS C IMOHSITHEM OHTOJOTHH, JIMOO SIBJSICTCS TUIIOHUMOM JUIS
HEKOTOPOTO MOHATHUS MU SK3EMIUIIPOM (3JIEMEHTOM) MTOHATHUSL OHTOJIOTHH.

YuactHuku japyroro mnpoekrta - OntoWordNet - cunrtaroT, 4T0 HEAOCTATOYHO MPOBECTH
dopMmanbHyo CckIeiiky pecypca tuma WordNet u ¢opManbHONW OHTOJIOTHH: HEo0XoauMma
3HAYMTENIbHAS PECTPYKTYpPU3AIUS HMCXOIHOTO JICKCHUECKOro pecypca. AHajormyHas padora
npoBoauTcs U B mpoekte Cyc.

Tpetnii nyTh - TONBITAThCS pPa3pabOTaTh EAMHBIA pPECcypc, B KOTOPOM ObUIA ObI
cOamaHcupoBaHbl 00€ YaCTH: CHCTEMa TOHSATHH M CHCTEMa JIGKCHYECKMX 3HAYeHHH, - UYTO
3aKIII0YAeTCs B PasyMHOM Da3JICJICHUU ITUX CIUHHII B CO3JaBaEMOM pecypce M aKKypaTHOM
ONMCAaHWM WX B3auMoOCBs3ed. [lompiTka Takoro mOAXOJa peaau3yeTcsi B OHTOJOTHIX
MikroKosmos u OntoSem.

IMocTanoBKa 3a1a4M K NPAKTH4YeCKOii padoTe 4

1. U3yuuTh nipeasiaraeMplii 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 |
000CHOBATh Pe3yabTaThl MOJICTUPOBAHHUS.

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

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cootBercTBUU C y1<a3aHH0171 HpeHMeTHOﬁ 00JIaCTBI0O U KJIACCOM pa3pa6aTLIBaeM0171
HHq)OpMaHHOHHOﬁ CUCTCMbI IIOCTPOUTH CEMAHTHUYCCKYIO MOJC/Ib MPCACTABICHUA JaHHBIX,
MNpeaACTaBUTL U 000CHOBATh PE3YJIbTAaTbl MOACIINPOBAHUS.

Tabnumna 4.4 — lnnuBuayanpHbIe 3aJaHUS

Ne | IlpenmerHast o6sacth Kiacc IC

1 Ckiang MRP

2 ITpon3BOICTBEHHOE MTPEANIPUATHE ERP

3 Toprosoe npeanpusTiue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusiTHe B2C

6 ITopran B2B

7 CtpoutesbHOE NPEANpUsITHE HC yuera

8 Briciiee yaeOHOe 3aBeieHNe NC ympaBrienus
9 WubpacTpykTypa npeanpusTis CIIIIP

10 | Anmaparnas nHQpacTpyKTypa NMpennpusThs OKCnepTHas cuctema

Conep:xanue oTyeTa

ITo BeImOMTHEHHOI paboTe cocTaBisieTcs: 0T4eT. OTUET BINOIHAETCS B 2JIEKTPOHHOM BUJIE.
[To BBINOJIHEHHOMY OTYETY MPOBOAUTCS 3AIIUTA MPAKTHUECKONW PaOOTHI.
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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 ITYHKTBI: YCJIOBHE 3aJa4u; IOPSIOK BBIIIOJHEHUS; IPOrpaMMHO-aNapaTHbIE CPEICTBA,
UCIOJIb3yeMble IPU BBIIIOJHEHUU PaOOTHI.

- OCHOBHAsI YaCTh: OIIMCAHUE CEMAaHTUYECKOW MOJIEIH MPEACTABIECHUS JAHHBIX

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3ammra oTYeTa 1o NPaKkTHUECKOW padoTe 3aKIII0YaeTcs B MPeAbsBICHUH IIPENO1aBaTel0
MOJIyYEHHBIX PE3yIbTaTOB B BUE (aiisia U IEMOHCTPALIUH MTOJyYSHHBIX HABBIKOB ITPHU OTBETAaX Ha
BOIIPOCHI ITPEIo1aBaTels.

KOHTpOJIbHLIe BOIIPOCHI

1. VnparieHue KaueCTBOM IPOTPAMMHOTO MPOIYKTA.

2. [Ipouecc mianuposanus cozganus 110.

. KonTponbHbie 0OTMETKH 3TarnoB padoT.

. I[I/IarpaMMI)I MponecCoB U BpCMCHHBIC JUarpaMMBlI.

. BpemeHHbIe U ceTeBbIe TUarpaMMBl.

. Pacnipeenenue ncnosHuTeNnei no sranam

. Trmer PUCKOB, KOTOPBLIC MOI'YT OKa3aThb BJIMAHWC Ha [[aHHblﬁ ITPOCKT
. Cxema mporiecca ynpapieHUs] pUCKaMU

. Pe3ynbrarel aHann3a puckos

O 0 31O\ n KW

IIpakTnyeckas padora 5. UngpacTpykTypa NpoeKTHPOBAHUSI HHHOBAIIMOHHBIX
UHKEHEePHBbIX peleHu i

Henb paGorel: M3yueHnne crpateruu NPOEKTUPOBAaHUS WHHOBALMOHHBIX HH)KEHEPHBIX
pemienuii. [TomyuyeHue HaBBIKOB 11O MPUMEHEHUIO HHPPACTPYKTYPHI pa3paOOTKU MPOEKTA.

ITpakTryeckas paboTa HarpaBiieHa Ha 03HAKOMJIEHHE C OCHOBHBIMH MH(PACTPYKTYpHBIMHU
pelIeHUsMH, TIOJY4YEHHE HAaBBIKOB 110 MPUMEHEHHIO HHQPACTPYKTYPHBIX pELICHUH mpu
IIOCTPOEHUU MOJIEIIH IIPOEKTA. .

TpeboBaHust K pe3ysbTaTaM BBINOJIHEHUS IPAKTUYECKON padOTHI:

ITocTpouTh MOAENB MPOEKTA, BKIKOYAIOLLYIO!

- UH(PpaCTpyKTypHOE pelIeHNE HH)XEHEPHOTO MTPOEKTa;

- OIpeJieNIeHUe coCTaBa HHPPACTPYKTYPhI IPOESKTUPOBAHHS HHKEHEPHOTO PELLICHMS;

- pa3paboTKy cTpaTerny BHEAPEHUS HHPPACTPYKTYPHBIX PELICHHH.

OcHoBBI TECOpHH

PenakTopsbl OHTOJIOTHIT

[Ipu co3nanuu OHTONOTHIA (KaK U MPU MPOSKTUPOBAHUU TPOTPAMMHOTO 00€CTICUCHUS UITH
HAITMCAaHWHM  DJIGKTPOHHOTO  JIOKYMEHTa) Ieecoo0pa3HO  TOJB30BAThCSA  IMOAXOISIIAMHU
WHCTpYMEHTaMU. byneM Ha3bIBaTh MHCTPYMEHTAIBHBIE NPOSPAMMHbIE CPeOCmed, CO3TaHHbIS
CICIUAIGHO JUTSI TIPOSKTUPOBAHUS, PEAAKTUPOBAHUS W aHAJM3a OHTOJOTHH, peIaKTOpaMu
OHTOJIOTHH.

OcHoBHast @yHKyuss TOOOTO pPEAaKTOpa OHTOJIOTHI COCTOMT B TOJJIEPKKE Mpoliecca
Gopmanuzayuu 3nanuli ¥ MPEACTABICHUN OHTOJIOTUU Kak cneyuguxayuy (TOYHOTO W TOJTHOTO
OTIUCAHUA).

B GonbIIMHCTBE CBOEM COBPEMEHHBIE PEJaKTOPhI OHTOJIOTUIN MIPEIOCTABIISIFOT CpeCcTBa "
koouposanus " (B cMbicie "omucanus") popMaabHON MOIENTH B TOM WIM HHOM BHje. Hekotopsie
JMAIOT JOTIOJTHUTEIbHBIE BO3MOXHOCTH 110 AHAIM3Y OHTOJOTHH, HCHOIB3YIOT MEXaHU3M
JIOTUYECKOT0 BBIBOJIA.
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B 510i1 yactu OyayT onucansl Hanbosee 001Ie XapaKTEPUCTUKH PETAaKTOPOB U ITPOBEACH
WX CpaBHUTENbHBIN ananusz. [lonpoObHO paccmaTpuBaeTcst penaktop Protege.

[Monnep>xrBaemMbie peaakTOpoM GOpMaIH3Mbl U POPMATHI IPEACTABICHHUS

[lon ¢popmanuzmom nonumaercsi TeopeTHuuecKkuil 0asuc, Jexaluii B OCHOBE criocoda
NPECTaBICHNUS OHTOJIOTHUECKUX 3HaHWi. [IpuMepamu ¢GopmMamu3MOB MOTYT CIIY)KUTh JIOTHKA
npeaukaroB (First Order Logic - FOL), deckpunmuenas nozuxa, ¢gpetimosvie mooenu (Frames),
KOHIIeTITyalnbHble Tpadpl U T.1. DOpMaIN3M, HCIOIB3YEMbIH PEIaKTOPOM, MOXKET HE TOJIBKO
CYLIECTBEHHO BIUATh HA BHYTPEHHHE CTPYKTYPbl MJAaHHBIX, HO M ONpeNeisITh Qopmar
MIPEJICTABJICHUSI UJTU JTaXKe TOJTh30BATEIILCKHA HHTEP(DEIic.

@opmam TIpeCTaBICHUS OHTOJIOTMM 3a7aeT BUJA XpaHEHHS U CIOCO0 mepenadu
oHtosoruueckux onucanuid. Iloxg ¢dopmaramMu moapa3syMeBarOTCS SI3bIKM  IPEACTABICHUS
onrojoruii: RDF, OWL, KIF, SCL.

Takum oOpa3om, HekoTopas popmanibHas MOJIETh TipencTaisiercs B popmanume FOL u
MOKET OBITh BbIpaykeHa cpeacTBamu si3bika KIF.

Penakropbl OHTONOTHI OOBIYHO MMOAJIEPKUBAIOT PA0OTY C HECKOIBKUMU (opMallu3MaMu
u Gopmatamu IpeaCTaBICHUSA, HO YACTO TOJIBKO OAUH dopManu3M saBiseTcs "poaHsiM" (native)
JUISL JAHHOTO PEaKTopa.

OYHKIMOHAIBHOCTH PEIaKTOpa OHTOJIOTUI

BaxkHoil xapakTepucTHKON siBisieTcs (PyHKIMOHAJIBHOCTh PEAAKTOpa, T.€. MHOXKECTBO
CIICHapUeB €ro UCTIOIb30BaHUS.

bazoBeriii Habop GyHKIMN 0OecTieynBaeT:

paboTy ¢ oHUM WK O0JIee MPOESKTaAMU:

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

OTKPBITHE MPOEKTA;

HUMITOPT U3 BHENIHETO (popmara;

pelakTUPOBAaHHE METAJaHHBIX HpOeKTa (B IIMPOKOM CMBICIE: OT HACTPOHKH (opm
pEeNaKTUPOBAHUS U TIPEACTABICHUS JaHHBIX 10 TIOJICPKKH BEPCUH TIPOEKTA);

penaktupoBaHue oHToorul. Habop BO3MOMXKHBIX AEWCTBUI OOBIYHO BKIIIOYAET CO3JIaHHE,
penakTupoBaHue, yAaJeHHe MOHATHH, OTHOIEHUH, aKCHOM U TPOYUX CTPYKTYPHBIX SJIEMEHTOB
OHTOJIOTUH, PEJAKTUPOBAHNE TAKCOHOMUH.

K 10onogHHUTENEHBIM BO3MOKHOCTSM PEAAKTOPOB OTHOCST MOJIEPIKKY S3bIKa 3aIPOCOB
(U1 IOMCKa HETPUBUAIBHBIX YTBEP)KJI€HHI), aHAJIN3 1IETIOCTHOCTH, MCIIOJIb30BaHUE MEXaHU3Ma
JIOTHYECKOTO BBIBOJIA, MOIICPKKY MHOTOIOJIB30BATEIIHLCKOTO PEKUMA, MOIICPKKY yAaICHHOTO
noctyna uepe3 HTepHerT.

C0XHBIE HHCTPYMEHTAJILHBIE CPE/ICTBA

OTH cpeAcTBa HYXHBI A TOro, 4YTOOBl HE TOJBKO BBOAWTH U PENAKTUPOBAThH
OHTOJIOTHYECKYIO MH(OpMAINIO, HO U aHAJTM3UPOBATH €€, BBHIOJHSS THITMYHBIC ONEpPAIli HaJ
OHTOJIOTUSIMH, HalpUMep:

svipasnusanue (alignment) OHTONOTHIH - yCTAaHOBKA Pa3IMYHOTO BHJA COOTBETCTBHIA
MEXIY IABYMS OHTOJIOTHSIMH JUIsI TOTO, YTOOBI OHHM MOIJIM HCMOJB30BaTh MH(YOPMAILUIO APYT
Apyra;

omooépaicenue (mapping) OAHON OHTOJIOTUU HA JIPYTYIO - HAXOXKICHUE CEMaHTUYECKHX
CBsI3eH MEXKIY TIOAOOHBIMH JIEMEHTAMHU Pa3HBIX OHTOJIOTHIA;

o0veounenue (Mmerging) OHTOJOTMM - omepanus, KOTopas MO JBYM OHTOJIOTHUSM
TeHEPHUPYET TPEThI0, 00BETUHSIONIYI0 HH(DOPMAITHIO U3 IEPBBIX IBYX.

OCHOBHBIE peAAKTOPHI OHTOJIOTHIA

Ontolingua

Kpome co6cTBEHHO peJakTopa OHTOJIOTUH, 3Ta CUCTEMA COJCPIKUT:

ceteBoil komnoHeHT Webster, mpeaHa3HAYE€HHBIH sl ONpeieeHNs] KOHLIENTOB;

cepBep, o0ecneunBaroNHii 10cTyn K oHTosorusM Ontolingua o nporokory OKBC (Open
Knowledge Base Connectivity);

Chimaera - uacTpymMeHTapuii Ui aHanu3a 1 00bEAMHEHHSI OHTOJIOTHIA.
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Protege

D10 cBOOOIHO pacmpocTpaHsiemas Java-nporpamma, NnpejHa3HaueHHasl JUIsl IOCTPOEHUS
(cozmanusi, peIaKTUPOBAHUS M POCMOTPA) OHTOJIOTUIN TOW WIIM WHOW MpHKIaHOoMi obmactu. OHa
BKJIIOYAET PEJAKTOP OHTOJOIMH, IO3BOJISIIOIIMI NPOEKTHPOBAaTh OHTOJOIMM, DPa3BOpayuBas
UEPApXUUECKYI0O CTPYKTYpPY aOCTpakTHBIX M KOHKPETHBIX KJIaccoB M cioToB. Ha ocHoBe
chopMHpoBaHHON OHTONOrUK Protege mo3BossieT reHepupoBaTh (GOPMbI OTYUYEHUS 3HAHUHN 115
BBEJICHUS 3K3EMILISIPOB KJIACCOB U IOJIKJIACCOB.

JIaHHBI MHCTPYMEHT MOAJepXkKHUBaeT ucnoib3oBaHue s3bika OWL u  mosBomser
renepupoBate HTML-10KyMeHTBI, OTOOpaxkarolue CTPyKTypy oHTojoruil. Ilockonbky oOH
UCIIONB3YET PperMOBYIO0 Modenv npedcmasnenus 3nanuti OKBC, 3T0 mo3BOISET ananTupoBaTh
€ro M Ui pelakTUPOBAHMS MOJEIeH MpeaMeTHBIX oOnacTteid, mpeacrasieHHbix He B OWL, a B
npyrux ¢popmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u 1.11.). ITogpo6Hee 06 3ToM
penakrope OyJIeT paccKa3aHo Jlajnee B 3TOW JIEKIHH.

DOE

DOE (Differential Ontology Editor) - mnpocToii pemakTop, KOTOpPbIA MO3BOJISET
HOJIb30BATENI0 CO3/1aBaTh OHToJoruu. Ilpouecc cneun@ukanuym OHTOJOTMM COCTOUT U3 Tpex
JTaroB.

Ha nepBoM 3Tamne noJsib30BaTeib CTPOUT TAKCOHOMMIO NMOHSTUN M OTHOLUCHWM, SIBHBIM
0o0pa3oM odepuuBasi MO3UIMIO KAXKJOT0 3JIEMEHTa (IIOHIATHE) B MEpapXUU. 3aTEM MOJIb30BaTEIb
yKa3bIBaET, B UeM cHenu(UKa MOHATHS OTHOCUTENIBHO ero "poaurtens', U B 4eM 3TO MOHSITHE
0J00HO MJIH OTIMYHO OT ero "OpatheB". [lomp30BaTeh MOKET TaKKe MPHOABUTH CHHOHHMEBI U
SHIMKJIONEIMUECKOE ONpeIeIeHne Ha HECKOJIbKUX A3bIKaX Ul BCEX MOHATHH.

Ha BTOpOM »Tame JBe TAaKCOHOMHHM pPACCMATPUBAIOTCS C pa3HBIX TOYEK 3PEHUS.
[Tonp3oBarenb MOXKET pacIIUPUTh UX HOBBIMU OOBEKTAaMM MJIM J00AaBUTh OTPAHUYEHHUS Ha
00JacTH OTHOLIEHU.

Ha TpeTbeM 3Tamne OHTOIOrUsS MOXKET OBITh MepeBe/ieHa Ha SI3bIK NPEICTaBICHUS 3HAaHUH.

OntoEdit

OntoEdit - umHCTpyMeHTalbHOE CPEACTBO, OOECIEYMBAMOILICEe MPOCMOTP, MPOBEPKY M
Mo udukanyro onTosoruu. OHO MOIepKUBACT s3bIKH MpeacTaBieHus onToioruu OIL u RDFS,
a TaKKe BHYTpeHHUH 1361k pencrasienus 3Hanuit OXML, ocHoBannbiit Ha XML. Kak u Protege,
3TO aBTOHOMHOE Java-TipusiokeHue, Ho €ro KOsl 3aKpbIThl. CBOOOAHO pacnpocTpaHsieMast Bepcus
OntoEdit Free orpannuena 50 konnenramu, 50 oTHomeHusMHU 1 50 3K3eMIUIIpaMu.

OilEd

OilEd - aBTOHOMHBIN TpaduuecKkHil PeIaKTOp OHTOJOTHH, pa3pabOTaHHBI B pamKax
npoekta On-To-Knowledge. On cBOOOIHO pacmpocTpaHsieTcsi MO OOIIEIOCTYIMHON JIUIEH3UU
GPL. UncTpyMeHT ucnonb3yet i npeactasieHust ontonoruit si3pik OIL. B OilEd orcyrerByer
MOJJIEPKKA SK3EMIUIIPOB KJIaCCOB.

WebOnto

WebOnto npeacrasisier coboit Java-anmier u pazpaboTaH Jjisi TPOCMOTpPA, CO3TaHHS U
pelakTUpoBaHMUs OHToNOrHH. s MopenupoBaHusi OHTOJOTMHA OH Hcmonb3yeT si3blk OCML
(Operational Conceptual Modeling Language). IToap3oBarenp MOXKET CO3/aBaTh pa3iHYHBIC
CTPYKTYpBI, B TOM YHCJIE€ KJIACCHI CO MHOXKECTBEHHBIM HaclieioBaHUEeM. IHCTPYMEHT UMeEeT psif
MOJIE3HBIX OCOOEHHOCTEN: MPOCMOTP OTHOLIEHHH, KJIacCOB M MpaBHJI, BOZMOXKHA COBMECTHAst
paboTa HaJl OHTOJIOTHEN HECKOIbKUX MOJIb30BaTENEH.

ODE, WebODE

ODE (Ontological Design Environment) B3aumMoaeicTByeT ¢ TMOJb30BATEISIMA Ha
KOHIENTYaJIbHOM YpOBHE, oOecreurBaeT MX HaOOpoM TaOmuI JUIsl 3amojHEeHHs (KOHIENTOB,
aTprOyTOB, OTHOIICHUIT) ¥ aBTOMAaTHYECKH reHepupyeT Koa Ha s3sikax LOOM, Ontolingua u F-
Logic. JlanHbIii WHCTPYMEHT TMOJYYHMJ CBOE pa3BUTHE B pemakrtope oHtonoruii WebODE,
KOTOpBIi HHTErpupyet Bece cepBuckl ODE B euHyI0 apXUTEKTYpy, COXpaHssi CBOM OHTOJIOTHUHU B
pensiuronHoi b/I.
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ITocTanoBKa 3a1a4M K NpaKTH4YeCKoOH padoTte 5

1. U3yuuTh npennaraeMblii TEOPETUUECKUN MaTepHall.

2. [TocTpouTth MOJIeNIb HHPPACTPYKTYPHI IPOEKTA.

3. Pazpabortatb uH(QpacTpyKTypHOE pELIEHHWE [UIsi  OpraHu3aluu  Ipoliecca
IPOEKTUPOBAHMUS.

4. OnucaTh CTpaTErui0 BHEIPEHUsI HHPPACTPYKTYPHBIX PELICHUH.

5. TloctpouTh OTYET, BKIIOYAIOMIMK ONHCAaHUE WHPPACTPYKTYPHBIX pEIICHHH |
o0ocHOBaHue ATHX pemieHuil. [IpeacTaBuTh OTYET MO MPAKTUYECKOI paboTe s 3alUTHI.

BapuaHThl HHAUBHAYAJIBHBIX 32 IaHUH

B cootBercTBUM € yka3zaHHOW MpeAMETHON 00JacTbi0 M KJaccoM pa3padarbiBacMOn
WH(OPMAIIMOHHONW CHUCTEMBI ONPEACITUTh HWHQOPACTPYKTYPY JUIS OpraHu3aldd Ipolecca
MIPOEKTUPOBAHUS CUCTEMBI, a TaKXke pa3padoTarh MH(GPACTPYKTYpPHOE pEUICHHE Ui CUCTEMBI.

O06ocHOBaTH BEIOOP TEXHOJIOTHI MTPOSKTUPOBAHHUS.

Tabnuna 5.6 — lnnuBuyanbHble 3aJaHUS

Ne | Ilpenmernast o6sacth Kiacc IC

1 Cxirazg MRP

2 IIpon3BOCTBEHHOE IPEANIPUATHE ERP

3 Topropoe npeanpusITHE CRM

4 Toprosoe npennpusrue SCM

5 Topropoe npeanpusITHE B2C

6 ITopran B2B

7 CrtpoutenbHOE NpeIpUsTue NC yuera

8 Beicuiee yueGHOe 3aBesieHUE N C ympaBienus
9 WudpacTpykTypa npeanpusTis CIIITP

10 | AnmaparHas MHQpacTpyKTypa NpeanpusTus DKcrepTHas cuctemMa

Conep:xanue oTyeTa

ITo BeImONTHEHHOI paboTe cocTaBisieTcss 0TueT. OTUEeT BBINOIHAETCS B 3JIEKTPOHHOM BUJIE.
[To BBIOIHEHHOMY OTYETY MPOBOAMTCS 3aIINTA MPAKTHYECKONU PAOOTHI.

OTuer mO NpakTUYEeCKOil padoTe IOMKEH COCTOATh M3 CIEAYIONIMX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJBHBIN JTUCT;

- BBOJHAsI 4acTh: KPaTKOE OMKCAaHWE IIeNiel mpoekTa. BBomHas YacTh OTYeTa JOIDKHA
BKIIIOUATh MMYHKTHI: YCIOBHE 33a4H; MMOPSIOK BHIITOJIHEHUS; IPOTPAMMHO-aIMMapaTHbIe CPEICTBA,
UCTIOJTb3yEMbIE TIPU BBITTOJTHEHUN PaOOTHI.

- OCHOBHAsI 4YacTh (OMHCaHKe PaboThI).

- 3aKJIF0YEeHHE (BBIBOJIBI);

- CIIUCOK MCIOJIb30BAHHON JIUTEPATYPHI.

3amTa oTYeTa MO MPAKTHUECKOW paboTe 3aKII0YaeTCs B MPEABSIBICHUN TPENOIaBaTEIIO
MOJTyYEHHBIX PE3yJIbTaTOB B BUJIE (paiiyia ¥ JEeMOHCTPAIUMK TTOTyYSeHHBIX HABBIKOB MPU OTBETaX Ha
BOTIPOCHI TTPETIOIaBaTEIIsI.

KoHnTpoJsbHbIe BONPOCHI

1. VYnpasieHue puckamu Mpyu MPOSKTUPOBAHUU MPOTPAMMHOTO MPOIYKTA.
2. IIponecc ynpaBiieHHs pUCKaMH.

3. KoHTpOIbHBIE OTMETKH 3TAnoB padoT.

4. JlnarpamMmbl IPOLIECCOB ¥ BPEMEHHBIE JUArPaMMBI.

5. BpeMmeHHbIE U ceTEBbIE AMArpaMMBI.

6. Pactipenenenre HCIOJIHUTENEH IO Tanam
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7. TUIBI pPUCKOB, KOTOPBIE MOT'YT OKa3aTh BIUSHUE HA JAHHBIM IIPOEKT
8. CxeMa mnporecca yrpaBJIeHUsI pUCKaMu
9. Pe3ynbTarhl aHaaM3a pUCKOB

IIpakTuyeckasi padora 6. UHcTpyMeHTa/IbLHOE 00ecniedeHHe OHTOJIOTHYeCKOro
MO/IeJIMPOBAHUSA HH(POPMALMOHHBIX CHCTEM

Heap paGorpl: l3yueHne MHCTPYMEHTAIBHOTO OOECIEYEHUSI OHTOJIOTHYECKOIO
MOJICTTUPOBAaHUST MH(POPMAIIMOHHBIX cUCTeM. [loiydeHHe HABBIKOB 1O MPUMECHEHHIO JTaHHBIX
METOJIOJIOTUN B TPOEKTUPOBAHUN WHHOBAILIMOHHOTO MPOIYKTA.

[IpakTudeckass paboTa HampaBiIeHa Ha O3HAKOMIIEHHE C WHCTPYMEHTaJIbHBIM
o0ecrie4eHreM OHTOJIOTMYECKOr0 MOJICIUPOBaHUS HMH(POPMAIMOHHBIX CHCTEM, IOJy4YeHHE
HABBIKOB 110 TPUMEHEHUI0 UHCTPYMEHTOB OHTOJIOTHYECKOTO MOICIUPOBAHUS.

TpeboBaHust K pe3ysbTaTaM BBIMOJIHEHUS IPAKTUYECKON padOThI:

[TocTpoHuTh OHTOJIOTUYECKYIO MOJIETh CHCTEMBI, 000CHOBATh BBIOOP WHCTPYMEHTAILHOTO
o0ecrnevyeHnss OHTOJIOTHYECKOT0 MOJICTUPOBAHUS MHHOBALIMOHHOTO MPOIYKTA.

IMocranoBka 3a1a4u K NPAKTHYECKO padoTe 6

1. U3yuuth mpenjaraeMblii TEOpeTUYECKUIl MaTepHall.

2. Pa3zpaboTaTh OHTOJIOTHYECKYIO MOJIENTb CHCTEMBI.

3. O6ocHOBaTh  BBIOOD MHCTPYMEHTAJILHOTO  00ECIEYeHHs]  OHTOJOTHYECKOro
MOJIEJIMPOBAHUS THHOBALIMOHHOTO MTPOYKTA

4. Onucatb HWHCTPYMEHTAJIbHOE O00ECIEeYeHHe OHTOJIOTMYECKOTO MOAEIUPOBAHUS

CHUCTEMBI
5. Iloctpouts oTuéT. [IpencraBuTh OTUET MO MPAKTUUECKOM paboTe AJs 3alUThI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B cootBercTBUE C y1<a3aHH0171 HpeHMCTHOﬁ 00JIaCTBI0O U KJIACCOM pa3pa6aTLIBaeM0171
CHCTCMBI pa3pa60TaTI> OHTOJIOTNMYCCKYIO MOACTb CUCTCMBI, 000CHOBATH BBI60p
HHCTPYMCHTAJILHOTO oOecreyeHusl  OHTOJOTHYECKOTO MOACIINPOBAHUSA  WHHOBAIIMOHHOI'O

MPOJYKTA.

Tabnuia 6.6 — lnnuBuyanbHble 3aJaHUS

No IIpenmerHas o6nacthb Kimacc UC

1 Ckiang MRP

2 IIpon3BOICTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npennpusrue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CTtpouTtenbHOE NPEeANPUITHE NC yyera

8 Briciiee yueOHOe 3aBe/ieHUE NC ynpasnenus
9 WudpactpykTypa npeanpusTis CIIITP

10 | AnmaparHas uHQpacTpyKTypa NpeanpusTus DKcIepTHas cucTemMa

Conep:xkanue oTyera

ITo BeImOTHEHHOI! paboTe cocTaBisieTcst 0T4eT. OTUET BBINOIHAETCS B 3JICKTPOHHOM BUJIE.
[To BBIMOIHEHHOMY OTYETY IPOBOAUTCS 3alUTa MPAKTUYECKON pabOTHI.

OTyer MO NpPaKTUYECKOH padoTe IOMKEH COCTOATh W3 CIEAYIONIMX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJIbHBIN JIUCT;

27



- BBOJHAsl 4YacTh: KpaTKOE OMUCaHUE Liesiel mpoekta. BBoaHas yacTh OoTYeTa JIOJKHA
BKJIIOYATh MMYHKTHI: YCJIOBHE 33Ja4H; MOPSIOK BHIIIOJHEHHS; TPOrpaMMHO-aNnapaTHbIe CPEICTBA,
HCIIOJIb3YCMBIC ITPU BBLIITOJIHCHHUN pa6OTBI.

- OCHOBHAsl 4acThb (omucaHue paboThl): OMHUCAHUE OHTOJOTHYECKONW MOJETH CUCTEMBI,
000CHOBaHHE BBHIOOpPa WHCTPYMEHTAIBHOI'O OOECHEUEHHUS] OHTOJIOTMYECKOTO MOJEIUPOBAHUS
WHHOBAIIMOHHOTO MPOIYKTA.

- 3aKJII0UYEHUE (BBIBOJIbI);

- CIIUCOK UCIOJb30BaHHOM JTUTEPATYPHI.

3amuTa oTYeTa 10 MPAKTUYECKON padoTe 3aKI0YAETCs B IPEABABICHUU IIPENIOAABATEIIO
MOJIyYEHHBIX PE3yJIbTaTOB B BUJIE (pailyia U JEeMOHCTPALMU OJTYYECHHBIX HaBBIKOB IPU OTBETaX Ha
BOIPOCHI IIpENogaBaTells.

IIpakTuyeckasi padora 7. Texnosoruu RDF u OWL

Heanb padortsl: M3yuenue rexnonoruit RDF u OWL.

[IpakTrueckas paboTta HampaBieHa Ha O3HaKomyieHHe ¢ TexHojorusmu RDF m OWL,
NOJTy4YEeHHE HABBIKOB 10 MpuMeHeHuto texuonoruiit RDF u OWL npu pa3zpaboTke mpoekTa.

TpeboBanust K pe3ylbTaTaM BBIMOTHEHUS PAKTUYECKON pabOThI:

[TocTpoUTh  OHTOJOTMYECKYIO  MOJEIbh  TPEACTABICHUS  JAaHHBIX,  HCIIOJIB3YS
uHCTpyMeHTapuit Texnonorui RDF u OWL.

IlocTanoBKa 3a1a4H K NPAKTHYeCKOii padoTe /

1. I3yunts npeuiaraeMplii TEOPETUUYECKUI MaTepual.

2. Onwucars Texnonorun RDF u OWL.

3. IlocTpouTh  OHTOJIOTMYECKYIO  MOJEIb  IMPEACTaBICHUS  JAHHBIX, MCIOJb3Ys
uHCTpyMeHTapuit Texnonoruit RDF u OWL

4. ITocTpouTh OTYET, BKIFOYAIOLINI MOJIeNb PE/CTaBICHUs JaHHBIX. [IpencTaBuTh oT4eT
0 NMPAKTUYECKON padoTe /ISl 3aIllUTHI.

BapuanThl HHAUBUAYAIBHBIX 3aJaHUM

B cootBercTBUM C yKka3zaHHOW INpeAMETHON 001acThi0 M KjaccoM pa3pabaTbiBaeMOM
UHPOPMALIMOHHOM CHUCTEMBbI IOCTPOUTH MOJAETIb MPEACTABICHUS JIAHHBIX, HCIIOJIb3Ys
uHCTpyMeHTapui Texunosornii RDF m OWL.

Tabnua 7.6 — InnuBuyanbHble 3aJaHUS

No IIpenmerHas o6nacthb Kimacc UC

1 Ckiang MRP

2 IIpon3BOCTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npenmnpusrue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CTtpouTtenbHOE NPEANPUITHE NC yyera

8 Briciiee yueOHOeE 3aBe/ieHUE NC ynpasnenus
9 WudpactpykTypa npeanpusTis CIIITP

10 | AnmaparHas uHQpacTpyKTypa NpeanpusTus DKcIepTHas cucTemMa

Conep:xkanue oTyera

ITo BeImONTHEHHOI paboTe cocTaBisieTcs: 0T4eT. OTUET BBINOIHAETCS B 3JICKTPOHHOM BUJIE.
[To BBIMOIHEHHOMY OTYETY IPOBOAUTCS 3aLUTa MPAKTUYECKOU PabOTHI.

OTuer MO NPaKTUYECKOH padoTe MOIKEH COCTOATh M3 CIEAYIOUIMX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JIUCT;
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- BBOJIHAs 4YacTh: KpaTKOE OIHKCaHUE IeNiel mpoekTa. BBomHAas 4acTh OT4YeTa JIOJDKHA
BKJTIOYATH ITYHKTHI: YCJIOBHE 33]1a4M; MOPSIO0K BHITIOJTHEHHUS; TPOrPaMMHO-aIapaTHbIE CPEICTBA,
HCTIOJIb3YEMBIC TIPH BBITIOTHEHUH PaOOTHI.

- OCHOBHAs 4acTh (OMMHUCaHue padOTHI).

- 3aKJII0UYEHUE (BBIBOJbI);

- CITUCOK MCIIOJIb30BaHHOW JINTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKON paboTe 3aKII0YaeTCs B MPEABIBICHUH TIPEIIOIaBATEIIO
MIOJTYYCHHBIX PE3YJIbTATOB B BUJIE (aiiyia ¥ IEMOHCTPAIIUH MTOJTYYCHHBIX HABBIKOB ITPH OTBETaX HA
BOTIPOCHI ITPETIOAaBaTEIIs.

IIpakTuyeckasi padora 8. [IpumeHeHne OHTOJIOTHYECKHX MO/IejIeid MHHOBAIIHOHHBIX
NMPOAYKTOB

Heabr padorbl: M3ydenue crparerwii TPUMEHEHHS OHTOJOTMYECKUX  MOJENEH
WHHOBAIIMOHHBIX MTPOJTYKTOB.

[IpakTuueckas paboTa HampaBlieHa HA U3YYE€HUE CTPATEruii IPUMEHEHHUSI OHTOJIOTUYECKUX
MojieJied MHHOBAIMOHHBIX IMPOAYKTOB M TOJYYCHHE HABBIKOB IO MPUMEHEHUIO U3YYCHHBIX
KeWCoB MpHU pa3padOTKe MHIUBUIYATHHOTO MTPOEKTA.

TpeOGoBaHust K pe3yJbTaTaM BBIOJTHEHUS TPAKTUUYECKON PabOTHI:

[Toctpouth Monenb MPOEKTa, HUCHOIB3YS HHPOPMAIUIO O TMPAKTUKE MPUMEHEHUS
OHTOJIOTHYECKUX MOJEJICH:

ITocTaHoBKa 3a7a4H K NPaKTHYeCKOii padoTe 8

1. 3yuuts npeanaraeMplii TEOpeTUYECKUI MaTepHUall.

2. Onwucatb MOAENb IPOEKTa, HCHOIb3ysd HHPOPMALUIO O NPAKTUKE NPUMEHEHUS
OHTOJIOTHYECKUX MOJCIICH.

3. IlocTpouTh OTYET, BKIIIOYAIOLIUI ONHUCAHUE CTPATEruil MPUMEHEHHSI OHTOJIOTUYECKUX
MojieJlel MHHOBAllMOHHBIX MpOJAYKTOB. [IpencraBuTh OTUeT MO MpakTHYECKOM paboTe IS
3aIUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3aJaHui

B cooTrBeTcTBHM € yKa3aHHOH mpeaMeTHONH O00NacThl0 M KiIaccoM pa3pabaTbiBaeMOi
MH(OPMALIMOHHON CHCTEMBI ITIOCTPOUTH MOJEIb MPOEKTA, UCIOJIb3YS MHPOPMALUIO O MPAKTHKE
[IPUMEHEHHUs OHTOJIOTMYECKUX MOJEICH.

Tabnuma 5.6 — lnnuBuayanpHbIe 3aJaHUS

Ne | Ilpenmernast o6sacth Kiacc IC

1 Cxiazg MRP

2 ITpon3BOICTBEHHOE MTPEANIPUATHE ERP

3 Toprosoe npeanpusTiue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusiTHe B2C

6 ITopran B2B

7 CtpoutesbHOE NPEANpUITHE HC yuera

8 Briciiee yaeOHOe 3aBeieHue NC ympaBrienus
9 WubpacTpykTypa npeanpusTis CIIIIP

10 | Anmaparnas nHQpacTpyKTypa NMpeanpusIThs OKCHepTHas cucTema

Conep:xanue oT4yeTa

[To BeIMoOTHEHHOM paboTe cocTaBisgeTcs oT4eT. OTUET BBIMNOIHAETCS B 3JIEKTPOHHOM BUJIE.
[To BBINOJIHEHHOMY OTYETY MPOBOAUTCS 3aAILUTA MPAKTUYECKON PaOOTHI.

OTder NO NpPaKTHUYECKOH paboTe JODKEH COCTOSITh W3 CIHEAYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:
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- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4acTh: KpaTKOe OIKCaHue Ienel mpoekTta. BBomHas yacTh oTyeTa J10JDKHA
BKJIIOYATh IMyHKTHI: YCJIOBHE 33J]a4H; MOPSAIO0K BHITIOJTHEHHUS; TPOrPaMMHO-aIapaTHbIE CPECTBA,
UCIOJIb3YEMbI€ IIPU BBHITIOJTHEHUH PAOOTHI.

- OCHOBHas 4acTh (onmucaHue padoThl):.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIMCOK MCIIOJIb30BAaHHOW JINTEPATYpHI.

3amuTa oTYeTa MO MPAKTHYECKON padoTe 3aKII0YaeTCsl B MPEAbBICHUU IIPEI01aBaTENI0
MOJIYYEHHBIX PE3yabTaTOB B BUAE (aiisia U IEMOHCTPALIMH MTOJyYSHHBIX HABBIKOB ITPHU OTBETAaX Ha
BOIPOCHI MIPenogaBaTelis.

5. VYUEBHO-METOJUYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIJINHBI

5.1. [lepeyeHb OCHOBHOI1 U IONOJHUTEIbHOI JUTEPATYPHI, HEOOXOAUMOI 1151
OCBOCHHUSA TUCHHUILTNHEI

5.1.1. [lepeyeHb OCHOBHOM JIUTEPATYPbI

bapeimesa A.B., bangua K.B., I'onos P.C., Ilepenepsiece N.1. MuaHOBanmu: YdueOHOE
nocobue / [Tox o6m1. pen. a.3.1H., mpod. A.B. bapeiieBoii. — 2-¢ uza. — M.: U3aarenbcko-Toprosas
kopnopauus «Jlamkos u K », 2018.

5.1.2. [lepe4eHb JONMOJITHUTEIbHOM JTUTEPATYPbI
WNunoBanmonueiii MeHepkMeHT : kypc Jeknmii / FO.H. Kynakos, T.C. Memepsikosa ;
M-Bo ob6pazoBanus u Hayku Pocc.®eneparuu, Mock. roc. yH-T. — MockBa: MI'CVY, 2019.

5.2. IlepeyeHnb yueOHO-MeTOAUYECKOTO 00ecTiedeHHsI CAMOCTOSTE/ILHOI padoThI
00y4aromuxcs Mo JUCIHUNTIHHE

1. Meroanueckue yka3aHds MO BBIIOJHEHUIO MPAKTUYECKUX pabOT MO AUCHMILIMHE
«HKEHEpHBIE KEHUCHI: OT MPAKTUYECKUX 3aa4 K MHHOBALMOHHBIM PELICHUAM).

2. Meronuveckne pPEKOMEHIAIUHM ISl CTYIEHTOB I10 OPTaHU3AIlMH CaMOCTOSATEIBHOM
paboTel Mo aucuMIIMHe «/HKeHepHble KEeWChl: OT MPAaKTUYECKHX 3a/lad K MHHOBAIMOHHBIM
peLeHUsIM.

5.3. IlepeueHb pecypcoB HH(POPMALHOHHO-TEIeKOMMYHUKALIMOHHOM CeTH
HNHuTepHeT, HEOOXOAMMBIX /151 OCBOCHHS AUCHUTIINHBI

HNurepHer-pecypcesl:
. https://www.tks.ru/ - poccuiickuii TaMOKEHHBINH HH)OPMAITMOHHBIN TTOPTAJL.
. http://lwww.ved.gov.ru/ - moptan BHEITHEOKOHOMHYECKOM WH(POPMAIIHH.
DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:
. http://biblioclub.ru/ - Yausepcurerckas oudmmoreka ONLINE.
. http://www.iprbookshop.ru/ - DnekTponHast GMOIHOTEUHAS CHCTEMA.
. https://elibrary.ru — nay4nas snekrpoHHas OnOIMOTEKA
Ipodeccnonanbubie 0a3bl JAHHBIX

6. http://www.customs.ru — opunmaneHbiil caiit @enepanbHOi TaMOXKEHHOH ci1y:K0b1 PD

7. http://leconomy.gov.ru - odunmanbHEI caliT MMUHHCTEPCTBA 3KOHOMHYECKOTO
pa3BHUTHSL.

N -
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«CEBEPO-KABKA3CKHWI ®EJIEPAJIbHBI YHUBEPCUTET»
[Tsaturopckuit uaCcTUTYT (prmmnan) CKOY

MeToanyeckue yKkazaHus
JUTs1 00Y4arOIIKUXCS M0 OPTaHU3aLUHU U IPOBEJICHUIO CAMOCTOSTENBHON padOThI
no nucuurinHe « MHKEHEPHBIE KEMCBI: OT IPAKTUYECKHX 3AJIAY K
WHHOBAIIMOHHBIM PELIEHUSAM)
JUJISL CTYJICHTOB HanpasieHus MoArotoBku 54.03.01 /Iuszaiin
HarpasJeHHOCTb (npoduiib) I'paduvecknii uzaiin

IIsTuropck, 2024
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1. O01mme moJ0KeHUs

CaMocrosiTenbHas padoTa — riaHupyemas yueOHas, yae0HO-HCCIeI0BaTeIbCKasl, HAyYHO-
HCCIIeIOBaTeNbCKasg paboTa CTyIEHTOB, BHIIOIHIEMas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpenICTBEHHOTO
yuyacTus (MpU YaCTUYHOM HETIOCPEICTBEHHOM YYaCTHH MPENOJaBaTelIs, OCTABISIOIEM BEIYILYIO
pOJIb 32 pabOTOH CTYIEHTOB).

CamocrostensHas padota ctyaeHToB (CPC) B BY3e siBisieTcst BaXHBIM BUAOM Y4eOHOH 1
HAYYHOH NIesSsTeNnbHOCTH cTyaeHTa. CaMocToATeNnbHas paboTa CTyIEHTOB UTPAaeT 3HAYUTEIbHYIO
POJIb B PEUTUHTOBOI TEXHOJIOTUU O0yUYCHHUSI.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— ¢hopMUpOBaHUE U YCBOCHHE COJIEP>KaHUSI KOHCIIEKTA JIEKIUI Ha 6a3e peKOMEeH10BaHHOM
JEKTOPOM Y4eOHOW JMTEpaTyphl, BKJIOYas HWHPOPMALMOHHBIE 00pa30BaTEeNbHBIE PECYPCHI
(97EKTpOHHBIE YUSOHUKH, TIEKTPOHHBIE OMOITUOTEKH U Ip.);

— HamucaHue JOKJIA/I0B;

— IIOJrOTOBKA K CEMHHApaM, MPAKTHYECKUM H Ja00opaTOpHBIM paboTaMm, ux o(opMIICHHE;

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

— BBITIOJIHEHHE y4eOHO-NCCIIeIOBATENLCKUX PadOT, MPOEKTHAS ACATEIBHOCTS;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINOJHEHUE JOMAIIHUX 3a/laHUi B BUAC PEIICHUS OTICIBHBIX 3a7ad, MPOBEICHHS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJbHBIX pabOT MO OTIEIbHBIM
paszenam colepKaHus JUCIUIUTHH U T.J.;

— KOMIBIOTEPHBIA TEKYIIUl CAMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
3JIEKTPOHHBIX 00YUAIOIINUX U aTTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBITMIOJTHEHHE BBITYCKHOW KBaM(UKAIIMOHHOM paboTHhI U JIp.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa W O0COOEHHOCTEW HM3y4aeMO IMCUMIUIMHBL, 00be€Ma YacoB Ha €€ M3y4eHHUe, BUIA
3a/laHuil 11 CaMOCTOSITETbHONW pabOThl CTYAEHTOB, WHAMBHUAYAJIbHBIX Ka4eCTB CTYJIEHTOB W
YCJIOBHM Y4EOHOMU EeATeTbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

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

— OCHOBHOM (peanu3anus MporpaMMmbl, UCHOJIb30BaHKUE MPUEMOB MOUCKA WH(OpPMAIHH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUpPOBAHHE pPE3yJIbTATOB,
camoopraHu3zalus mnporecca padoThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
oreHka 3(h(heKTHBHOCTH IPOTPaAMMEI U TPHEMOB Pa0OTHI, BEIBOJIBI O HATIPABJICHUSX OTITUMH3AIHN

Tpyaa).
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2.10eab 1 32124 CAMOCTOSATEILHOM PA0OTHI

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

[Tpu opranuzamuu CPC BaKHBIM B HEOOXOJIUMBIM YCIOBHEM CTAHOBSITCS (DOPMHUPOBAHHE
YMEHHSI CaMOCTOSITENIbHOM paboThl Al MPUOOPETeHHs 3HAHHM, HABBIKOB U BO3MOXKHOCTHU
OpraHu3aiy ydeOHOM U HAay4yHOH JesTenbHOCTH. Llenpio caMmocTosTenbHON paboThl CTYyICHTOB
ABIIIETCS OBJaJieHue (yHAaMEHTaIbHBIMU 3HAHHUSIMHU, NPO(ECCHOHATBLHBIMU YMEHUSIMU U
HABBIKAMU JICSITSIILHOCTH 110 MPOQIITIO, OMBITOM TBOPUYECKOM, HCCIIET0BATEIHCKON eI TETLHOCTH.
CamocTtosTenbHass paboTa  CTYAGHTOB  CIOCOOCTBYET  Pa3BUTHUIO  CAMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTHU M OPTaHU30BaHHOCTH, TBOPYECKOTO MOIX0a K PEUICHUIO TPOOIeM yueOHOTO U
pohecCuOHaNBbHOTO YPOBHSL.

3agauamu CPC sBasitoTcs:

— cHCTeMaTH3alus U 3aKpEeIUICHHUE TOTYYSHHBIX TECOPETHUECKUX 3HAHUH U MPAKTHYECKUX
YMEHUH CTYJICHTOB;

— yrayOJieHre U pacluIMpeHre TEOPETUUECKUX 3HAHMIA,

— (QopmupoBaHHE YMEHUH UCHOIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOUYHYIO
JOKYMEHTAIUIO U CHEeHAIbHYIO TUTEPaTypy;

— pa3BHUTHE TO3HABATCILHBIX CIOCOOHOCTEH M AKTUBHOCTH CTYJICHTOB: TBOPYECKOU
WHUIUATHBBI, CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

— (opmupoBaHUE CaMOCTOATEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHUIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaTU3allnu;

— pa3BUTHE UCCIIEIOBATEIbCKIUX YMEHHIA;

— HCIIONIb30BaHUE MaTepualia, COOPaHHOTO M IMOJYYCHHOTO B XOJI€ CaAMOCTOSTEIHHOMN
paboTHI M JTAOOPATOPHBIX 3AHATHH.

3.TexHoJIOTHYECKAsl KAPTa CAMOCTOATE/IBLHOM padoThI CTyAeHTa

CpencrtBa u O0BeM 4acoB, B TOM YHCIIE
Koner
TEXHOJIOTHUU CPC | KonraktHag | Bcero
peaim3yeMbIX | Buj nestenbHOCTH
- OLICHKH pabota c
KOMITIETEHIIMH, CTYJICHTOB
npernojaBaT
UHAUKaTOpa(oB)
eJeM
2 cemMecTp
VK-3 CaMoCTOSTENLHOE CobecenoBanne
(M-lyics; | msyucnme 3924 | 436 43,6
NJ-2vk-3; JTUTEPaTyphl
N]I-3yk-3)
YVK-3 ITonroroBska k CobecenoBanue
(I/II[-lyK-s.; MPaKTUYECKUM 5,76 0,64 6.4
N-2vk-3; 3aHATHUSAM
N]I-3yk-3)
YVK-3 ITonroroska Jokman
(M-1yk-3; JIOKJIaj1a
9 1 10
NJ-2vyk-3;
N]I-3yk-3)
HWroro 3a 2 cemectp 54 6 60
Hroro 54 6 60
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4.IlopsA10K BBINMOJTHEHUSI CAMOCTOSITEIbHON Pa00ThI CTYIEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eoHol 1umepamypou

[Ipu pabote ¢ KHUrOM HEOOXOAUMO MOAOOPATH JUTEPATYPY, HAYUUTHCS MPABUIBHO €€
YUTaTh, BeCTH 3amucu. s moadopa autepaTypsl B OMOIMOTEKE UCHOIB3YIOTCS alaBUTHBIN U
CHCTEMATUYECKUI KaTaJlOlU.

Ba)xHo MOMHUTH, YTO palMOHANbHbIE HABBIKKM PaOOTHI C KHUTOW - 3TO BCerja OoJbIas
HSKOHOMHS BPEMEHU U CHUIL.

[IpaBuibHbIE  TONO0OP YUYEOHMKOB PEKOMEHAYETCS IpernojaBaTesieM, YHTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxomumasi nmutepaTypa MOXKET OBITh TaKXKe yKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY Kypcy.

W3yuas matepuan 1o y4eOHHKY, CIEAYeT MEePEXOIUTh K CIEAYIOIIEMY BOIPOCY TOIBKO
Mocie MPaBUIIBHOTO YSICHEHUS MPEAbIAYIIET0, ONKChIBAs Ha Oymare Bce BBIKIIAJAKU U BBIYUCIICHUS
(B TOM umucIie Te, KOTOpbIE B yUeOHMKE OIYILEHbI WM Ha JIEKIUHU JaHbl JJI1 CAMOCTOSITEIILHOTO
BBIBOJIA).

[Ipu u3yueHnuu 110001 AUCUUIUIMHBI OOJIBIIYIO U BaXKHYIO POJIb UTPAET CaMOCTOSITENbHAS
WHAMBHUAYyallbHAs padoTa.

Ocoboe BHHMaHHE CcJenyeT OOpaTUTh Ha OIpEIeIIeHHe OCHOBHBIX IOHSATHH Kypca.
CTyneHT J0oJDKeH MOoApoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSCHSAIOT TaKUE OMpPENETICHUS, U
YMETh CTPOWTH AaHAJIOTUYHBIC MPUMEPHI CaMOCTOSTeNbHO. HyXHO 100HMBAaTBCS TOYHOTO
MIPEACTABICHUS O TOM, YTO U3y4daellb. [1oy1e3H0 cocTaBiIsATh ONOpHBIE KOHCIIEKTHI. [Ipy n3yuenuun
MaTepuaia Mo y4eOHUKY IOJIE3HO B TETpaju (Ha CHELMAJIbHO OTBEIEHHBIX IOJISAX) JONOJIHATh
KOHCIIEKT JieKiuil. TaM jKe cieayer OoTMedarb BOIPOCHI, BBIIEICHHBIE CTYIEHTOM IS
KOHCYJIbTAIIMH C MIPENoaBaTesIeM.

BbIBOIBI, TTONTyYEHHBIE B pE3yibTaTe U3YUYECHHS, PEKOMEHIYETCSI B KOHCIIEKTE BBIJEISATH,
yTOOBI OHM MPHU NIEPEUUTHIBAHUM 3ATTUCEH JTYUIIIe 3aTTIOMUHAIKCH.

OnbIT NMOKa3bIBAET, YTO MHOTUM CTYAEHTaM IIOMOTaeT COCTaBJIEHUE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEPIKaIlero BaKHEHIIMe U Haubosee 4acto ynorpedsusieMmble GOpMyJibl U MOHSATHUS.
Takoil TUCT MOMOraeT 3amoOMHUTH (OPMYJIbl, OCHOBHBIE MOJIOKEHHUS JICKIHH, a TaKKe MOXKET
CITYXKUTb MTOCTOSIHHBIM CIIPABOYHUKOM JUTSI CTYCHTA.

UteHne Hay4HOro TEKCTa SIBJSETCS YacThbIO MMO3HABATENbHOM AesTenbHOCTU. Ee nenp —
W3BJICUCHUE U3 TEKCTa HEOOX0oauMoi nHpopmaruu. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAIOIIUM
coOCTBEHHas BHYTPEHHSS YCTaHOBKA MpU OOpAIlllEeHUH K MEeYaTHOMY CIIOBY (HAMTH HY)KHBIE
CBEJICHUS, YCBOUTh MH(GOPMAIMIO MOJHOCTHIO WM YaCTMYHO, KPUTHYECKU MPOaHATU3UPOBATH
MaTepuai U T.I.) BO MHOTOM 3aBUCHT 3()(PeKTHBHOCTH OCYIIECTBISIEMOTO JICHCTBUSI.

Boiaensitor uemauipe ocrhosnble ycmanoeKu 6 YmeHuu Hay4Ho20 meKcmad:

MH(OPMAIIMOHHO-TIOMCKOBBIH (3a/1a4a — HANTH, BELICTUTH UICKOMYIO HH(OPMAIINIO)

ycBauBarolas (yCuins YUTaTes sl HalpaBjieHbl Ha TO, YTOOBI KaK MOXKHO TOJTHEE OCO3HATh
Y 3a[IOMHHUTH KaK CaMH CBEJICHUS M3JIaraeMble aBTOPOM, TaK U BCIO JIOTUKY €T0 PACCYKICHHIA)

AHATUTUKO-KPUTHYECKasT (YUTATENb CTPEMHUTCS KPUTHYECKH OCMBICIUTh MaTepHa,
MPOAHAIIM3UPOBAB €T0, ONPEIEIIUB CBOE OTHOIICHHE K HEMY)

TBOpYECKas (CO3/MaeT y YMUTATENsl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPAaBHOU
MYyHKT 71 CBOMX PACCyKJEHUH, Kak 0o0pa3 /i OeHCTBHUS MO aHAIOTHH U T.I. — UCIOJIB30BaTh
CYXKICHHsSl aBTOpa, XOJ €ro MbICIeH, pe3ynbTaT HaONIoleHUs, pa3padOTaHHYI0 METOJUKY,
JIOTIOJIHUTD WX, OJIBEPTHYTh HOBOM ITPOBEPKE).

OcHognbie 8U0bl CUCMEMAMUZUPOBAHHOL 3aNUCU NPOYUMAHHOO:

AHHOTUpPOBaHUE — TMPEAEIbHO KPATKOE CBS3HOE ONUCAHHWE TPOCMOTPEHHOW WIIU
MPOYNTAHHON KHUTH (CTaThH), €€ COACPKAHHUs, UICTOYHUKOB, XapaKTepa U Ha3HAYCHNS,

[InanupoBaHue — KpaTkas JIOrH4YecKasi OpraHU3alKs TEKCTa, PACKPhIBAIOIIas COJIepKaHUe
U CTPYKTYPY U3y4aeMOro MaTrepuania;
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Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIEHHE OCHOBHBIX YTBEP)KICHHUU aBTOpa 0€3
IpUBJICYEHHS (PAKTUYECKOTO MaTepHaa;

[{utrpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBIACPIKEK, U3BJICUCHUN, Hauboiee
CYILIECTBEHHO OTPAXKAIOIIMX Ty WIA UHYIO MBICIIb aBTOPA;

KoHcnektupoBanue — KpaTKoe€ U IIOCIIEOBAaTEIbHOE M3JI0KEHHE COLCPIKAHMS
IIPOYUTAHHOTO.

KoHCHeKT — CIOXHBIH cIT0co0 M3II05KEHHs COACP)KaHUS KHUTH WM CTaThH B JIOTHYECKON
nocsenoBaTenbHOCTH. KOHCIIEKT akkyMysupyeT B cebe Mpeablaylie BUbl 3allUCH, O3BOJISET
BCECTOPOHHE OXBAaTUTh COACPKAHUE KHUTH, CTaTbU. [I03TOMY yMEHME COCTABIIATH IUIAH, TE3UCHI,
JIeJIaTh BBIIMCKYU U IPYTHE 3alMCH ONPEIENAeT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue pexomenoayuu no cocmagieHuio KOHCneKma:

1. BHuMarenbHO MpOYUTaNTEe TEKCT. YTOYHUTE B CIIPABOYHOH JIUTEpaType HENOHSITHbIC
cioBa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPABOYHBIC TaHHBIC HA MOJIST KOHCIICKTA.

2. BpigenuTe riaBHOE, COCTaBbTE IUIAH.

3. Kpatko chopmynupyliTe OCHOBHBIE MOJOXEHHS TEKCTa, OTMETHTE apryMEHTAIIHIO
aBTOpa.

4. 3aKkoHCHEKTUPYITE MaTepHall, YeTKO clieAys MyHKTaM 1iaHa. [Ipu KkoHcreKkTupoBaHUU
CTapaiTeCh BBIPA3UTh MBICIb CBOMMH CIIOBaMU. 3aIIUCHU CJIELYET BECTH YETKO, SICHO.

5. I'pamotHO 3amnuckiBaiite nuratel. L{luTupys, yduThiBaiiTe JIAKOHUYHOCTh, 3HAYMMOCTh
MBICIIH.

B TekcTe KOHCIEKTa KeNnaTeJbHO IPUBOJUTH HE TOJIBKO TE3UCHBIE ITOJIOKEHUS, HO U UX
JokaszaresnbcTBa. [Ipy odopmileHMM KOHCIEKTa HEOOXOIUMMO CTPEMHTHCS K €MKOCTH KaKIOro
npeuiokeHusl. MBICIM  aBTOpa KHUTH CIIEAyeT u3jaraTh KpaTrko, 3a00TsICh O CTHIE U
BBIPa3UTENbHOCTH HAIMCAaHHOT0. YHCIIO TOMOIHUTEIbHBIX 3JIEMEHTOB KOHCIIEKTa JOJKHO OBITh
JOTUYECKHM  OOOCHOBAaHHBIM,  3alUCH  JOJDKHBI  PAcIpeieisiThCs B OINpEAETICHHOU
MIOCJIEIOBATEIbHOCTH, OTBEYAIOLEH JOTUYECKON CTPYKTYype mnpousBeAcHus. g yToyHeHus u
JIOTIOTHEHUSI HEO0XOIUMO OCTABJIATH MOJIS.

OBnazieHne HaBbIKAMU KOHCHEKTHPOBaHUs TpeOyeT OT CTY/AEHTa IeNeyCTPEMIIEHHOCTH,
MTOBCETHEBHON CaMOCTOSATEIILHON PabOTHI.

4.2. Memoouueckue pekomenoayuu no N0O20MoeKe K NPaAKMmudecKum 3aHAmuusam

J111s TOro 4TOOBI MPAKTUYECKUE 3aHATUS PUHOCUIN MAaKCUMAJIbHYIO TOJIb3Y, HEOOXOAMMO
MOMHUTBH, YTO YIpaXHEHHWE M peIIeHHE 3a/ad TMPOBOJSATCS IO BBIYUTAHHOMY Ha JICKIIHSX
MaTepuaiy U CBA3aHbl, KaK MPaBUJIO, C AeTaIbHBIM pa300pOM OTAEIbHBIX BOIIPOCOB JEKIIMOHHOTO
kypca. Crnenyer NOAYEpPKHYTb, YTO TOJBKO IIOCJIE€ YCBOEHHUS JEKIMOHHOTO Marepuaia c
OTpeieIeHHOW TOYKH 3peHHs (2 IMEHHO C TOM, C KOTOPOM OH M3J1araeTcs Ha JISKIHIX) OH OyneT
3aKpeIIsAThCS Ha JIaDOpaTOpPHBIX 3aHATUSAX Kak B pe3ylbTaTe OOCYXACHMS U aHaiu3a
JIEKIIMOHHOTO MaTepuana, Tak ¥ C IOMOIIBIO0 pelIeHUs MPOoOJIEeMHBIX CUTYaIuii, 3aaa4. [Ipu aTrx
YCIIOBHSIX CTYACHT HE TOJBKO XOPOIIO YCBOUT MaTepHasl, HO U HAYYUTCS NMPUMEHSATH €ro Ha
MPAKTUKE, a TaKXKe TMOIYyYUT AOMOIHUTEIbHBIA CTUMYN (M 3TO OYEHb BAXKHO) JJISI aKTUBHOMN
popabOTKH JIEKIHH.

[Ipu camocCTOSITENFHOM pPEUICHUH 3a7a4 HY>KHO OOOCHOBBIBATH KaXKbI 3Tall PEIICHUS,
MCXOJI U3 TEOPETUUYECKHUX TOJIOKEHUH Kypca. Eciiu CTyIeHT BUAUT HECKOJIBKO MyTeH perieHus
npoOsieMbl (3aa4un), TO HYXKHO CPaBHHUTb UX W BBIOpATh caMblii panroHalbHbIH. [lone3no mo
HayaJla BBIYUCIEHWW COCTaBUTh KpPATKUW IUIaH pernieHust mpoosiemsbl (3amauum). Pemenue
MpoOJIEMHBIX 3a7]a4 WM MPUMEPOB CIENyeT M3Narath MoApoOHO, BBIUMCICHHS pacloiiarath B
CTPOTOM TIOPSAKE, OTIENSAS BCIOMOTATEIbHBIE BBIYMCICHHS OT OCHOBHBIX. Pemenust mpu
HEOOXOIUMOCTH HYXKHO COTIPOBOXKIATh KOMMEHTAPUSIMHU, CXEMaMH, YePTEKAMHU 1 PUCYHKAMH.

Crnenyer MOMHHTH, YTO pEIICHHE KaXI0M ydeOHOW 3amadd JIOJDKHO JOBOJUTHCS 0
OKOHYATEeJIbHOTO JIOTHYECKOTO0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXHOCTH C
BbIBOJIOM. [lomyueHHBIH OTBET CielyeT MPOBEPUTH CIIOCOOAMU, BHITEKAIOIMIMMH M3 CYILECTBa
naHHoM 3amaun. [lone3Ho Takxke (eciu BO3MOXKHO) peliaTh HECKOJbKUMHU CIIOCOOaMH U CPaBHUTH
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MOJIYYCHHBIC PC3YJIbTATHI. Pemenune 3ala4 JaHHOTI'O TUIIa HYXXHO IPOJO0JIKATh 10 npn06peTeHI/1;1
TBEPAbIX HABLIKOB B UX PCIICHHUH.

4.3. Memoouueckue pekomeHoayuu no camonposepke 3HaHuul

[Tocne n3yyeHus: ONpENesIEHHON TEMBI 10 3alMCSIM B KOHCIIEKTE M Y4€OHUKY, a TaKkKe
pellleHusl TOCTaTOYHOTO KOJMYECTBAa COOTBETCTBYIOUIMX 33/ay Ha MPAKTHYECKUX 3aHITHIX U
CaMOCTOSITENIBHO CTYJEHTY PEKOMEHAYETCSI IPOBECTH CaMOIPOBEPKY YCBOCHHBIX 3HAHUH,
OTBETHUB HAa KOHTPOJIbHBIE BOIIPOCHI 0 U3YUYEHHOI TeMe.

B ciydae HE0OXOIUMOCTH HYXKHO €I1Ie pa3 BHUMATEIbHO pa3o0paThCs B MaTepHale.

WNuorpa HeIOCTAaTOYHOCTh YCBOCHUS TOTO WJIM MHOTO BOIIPOCA BBISICHSETCS TOJBKO MPU
W3YYEHUHU JajbHelero Marepuana. B aToM ciydyae Hajjo BEpHYThCS Ha3aJl U IIOBTOPUTH ILIOXO
YCBOCHHBIN Marepuasl. BaxHbIH KpUTepuUl yCBOEHHUS TEOPETHMUECKOI0 MaTepuana — yMEHHE
0TBEYATh Ha BOIPOCHI JJIsl cOOece10BaHMS.

BOl'lpOCbI JJIsl codeceI0BaHNSA

Ba3oBblii ypoBeHb
Tema 1. KonuenryaabHble H HHPOPMalLHOHHbIE MO/1eJI HHHOBAIIMOHHBIX IIPOEKTOB
1. Mopenu HHHOBAIMOHHBIX MPOEKTOB
2. VIHHOBaIMOHHBIE TEXHOJIOTUH 3JIEKTPOHHON KOMMEPLIMH
3. ApXUTEKTypa MHTEUIEKTYaIbHbBIX CEPBUCOB
Tema 2. OHTOJIOTMYECKHE MO/IeTH HHPOPMAIIMOHHBIX CHCTEM
4. ®opmanuzanus TpeOOBaHUM K MHHOBAIUOHHOMY MPOIYKTY
5. CpencrBa pa3pabOTKU HHHOBAIL[MOHHBIX PELICHUN
6. Texnomoruu oOpabOTKM 3HAHUI
7. OHTOJMIOTHYECKHE MOJIETH MHHOBAIIMOHHBIX MPOIYKTOB
Tema S. UndpacTpykTypa NpoeKTHPOBAHUS HHHOBAIMOHHBIX HHKEHEPHBIX pPelIeHn i
8. Hamnpasnenus pa3BUTHS MHHOBAIIMOHHBIX TEXHOJIOTUH
9. TlpoexkTHpoBaHNE HHHOBAIMOHHBIX HHKEHEPHBIX PEIICHUN
10. CrangapTu3anus HHXEHEPHOTO MPOEKTa
Tema 6. UncTpymMeHTa/IbHOE 00ecnieyeHre OHTOJI0THYeCKOro MOAeJIMPOBAHMS
HHGOPMALIMOHHBIX CHCTEM
11. Iloxazarenu oneHKU 3PPEKTUBHOCTH NHHOBAIMOHHOTO PEIICHHUS
12. Meto/bl OLIEHKH SKOHOMHYECKOT0 3P PeKTa BHEAPEHHs MPOEKTa
13. MHCcTpyMeHTanbHOE 0OecreueHre MOICITUPOBAHUS TIPOCKTa
14. PenakTop OHTONOTHIA
15. SI3BIKM OHTOJIOTMYECKOTO MOJIETUPOBAHUS

IloBbIlIEHHBIN YPOBEHD
Tema 1. KonuenryanabHble H HH(POPMAIHOHHbIE MO/IeJIM HHHOBALIMOHHBIX IPOEKTOB
1. KonuenTyanbHOE MOJICTMPOBAaHNE HHHOBAIIMOHHOTO MTPOAYKTA
2. HMudopmannoHHOE MOIEIMPOBAHNE MHHOBAIIMOHHOTO MPOYKTa
3. OHTOJOTHYECKOE MOJEIMPOBAHIE HMHHOBAITMOHHOTO TIPOIYKTA
Tema 2. OHTOJIOrHYECKHE MOIeJIH HH(POPMALHOHHBIX CHCTEM
4. TIpuHOUTIBI OHTOJIOTHYECKOTO MOJICIIMPOBAHUS HHKECHEPHOTO MPOEKTa
5. ApXUTEKTypa OHTOJOTHYECKOW MOJIEIM MHHOBAIIMOHHOTO MPOIyKTa
6. Texuomoruu OOJBIINX TAHHBIX
7. Texuomoruu Data mining
Tema 5. UndpacTpyKTypa NpOoeKTHPOBAHNS MHHOBALIMOHHBIX HHKEHEPHBIX pelleHui
8. ApxXuTeKTypa IporpaMMHBIX KOMIUIEKCOB JJIsl HHKEHEPHOTO MPOEKTa
9. CranpapTsl IPOEKTUPOBAHUS TPOrPAMMHOTO OOeCTIeUeHUSI HH)KEHEPHOTO TPOEKTa
10. Cranpaptsl pa3pabOTKU MPOTPaMMHOT0 0OECTIEYCHHS HHKEHEPHOTO MTPOEKTa
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11. Meronsl pa3pabOTK MHHOBAIIMOHHOTO MPOJIyKTa

12. TlpumeHeHHE HHCTPYMEHTOB Pa3pabOTKH MHKEHEPHOTO MTPOCKTa

Tema 6. UHcTpyMeHTa/ILHOE 00ecnieyeHrne OHTOJI0OTHYeCKOr0 MOAeJIMPOBAHMS
HHQOPMALMOHHBIX CHCTEM

13. MoaenupoBaHue CTPYKTYpbl HH)XEHEPHOTO MPOEKTa

14. OOBEKTHO-OPUEHTUPOBAHHOE MOJECINPOBAHNE HHXXEHEPHOTO PEILICHHS

15. MHcTpyMEHTBI MOETMPOBAHUS NHKEHEPHOTO ITPOEKTA

4.4. Memoouueckue pexomeHOayuu no HANUCAHUIO HAYYHBIX MEKCMO8 (00K1a008, peepamos,
acce, HAYYHLIX cmamell U m.o.)

Ilepen Tem, Kak NPUCTYNUTh K HAIIMCAHUIO HAYYHOT'O TEKCTA, BAXKHO pa300paThcs, KaKoBa
UCTHUHHA 11€J1b Balllero Hay4HOT'0 TEKCTa - 3TO IIOMOKET BaM pa3yMHO paclpeAeInTh CBOU CHIIbI
U BpeMsl.

Bo-nepBbIX, cHayasa HYXXHO OIpPENENIUThCS C HAeeld HaydHOro TEKCTa, a A 3TOro
HE00XO0IMMO HAYUUTHCSI JINOO OTHOCUTHCS K Pa3HBIM SIBJICHUSAM U (paKTaM HECKOJIBKO KPUTHUECKU
(cBOSL MIest — Kak MHas TOYKA 3pEHMs), MO0 HAYyUMThCS YBJIEKAaTbCsi KAaKUMHU-TO M3BECTHBIMU
UJESIMH, KOTOpbIE HYKIAIOTCS B J0pa0oTKe (uaess — Kak ONTHUMMCTUYECKas MO3ULMS U
HalpaBJIEHHOCTh Ha JajbHelIee COBEPILIEHCTBOBAHHUE YK€ U3BECTHOr0). BO-BTOpBIX, HAyUUThCS
OpraHU30BBIBATH CBOE BPEMSI.

ITucatp crneayer sICHO M NOHATHO, CTapasiCh OCHOBHBIE MOJI0KEHUS (POPMYJINPOBATH YETKO
Y HEZIBYCMBICIIEHHO (YTOOBI 1 CAMOMY TTOHSTHO OBIJIO), @ TAKXKE CTPEMSICh CTPYKTYPHPOBATH CBOM
TEKCT.

CucremaTuzanuss M aHaJW3 HU3YYEHHOH JMUTEpaTypbl MO MpoOJIEeME HCCIEeI0BAaHUS
HO3BOJISIOT CTYJCHTY HamucaTb padory.

Pabounii BapuaHT TekcTa JOKJIaAa MPEJOCTaBISIETCd PYKOBOAMTENO Ha IpoBepKy. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJIUTENIb BMECT€ CO CTYACHTOM OOCYyXAaeT
BO3MOKHOCTH JOPAOOTKH TEKCTa, €ro opopMIIeHHE.

Cmpykmypa doxnaoa:

— Bsenenue (1e 6osiee 3-4 crpanuir). Bo BBeneHnn Heo6X01MM0 000CHOBATH BEIOOD TEMBI,
€€ aKTyaJIbHOCTh, OUEPTUTh 00JIacTh UCCIIEJOBaHMSI, OOBEKT UCCIEI0BaHUS, OCHOBHbIE LIETH U
3aJ]auu MCCIeI0BaHuUS.

— OcHOBHas 4acThb COCTOMT U3 2-3 pa3nenoB. B HHUX pacKpbIBaeTcsl CyTh HCCIETyeMOMN
po0OJIeMbl, TPOBOJUTCSA 0030p MUPOBOM JIMTEPATYpbl U UCTOUYHUKOB MHTEpHET Mo mpenMery
UCCIIEIOBaHMsI, B KOTOPOM JIaeTCsl XapaKTEPUCTHKA CTEHNEHHM pa3paOOTaHHOCTH MPOOJIEMBbI U
aBTOpCKas aHaJIUTHYECKas OLEHKAa OCHOBHBIX TEOPETUYECKUX IOAXOJ0B K €€ PEIICHUIO.
W3noxeHue MaTepuasia HE JODKHO OIPAaHUYMBATBHCS JIMIIb OIMUCATEIbHBIM TOAXOJIOM K
PacKpbITUIO BbIOpaHHON Tembl. OHO Takke IOJKHO COJAepkKaTb COOCTBEHHOE BHJECHUE
paccMaTpuBaeMoi MPo0JIeMBbl M U3J10KEHHUE COOCTBEHHOM TOUKH 3pEHHsI HAa BO3MOXKHBIE ITyTH €€
pelIeHus.

— 3akmouenue (1-2 crpanunel). B 3aKkifou€HUM KpAaTKO H3JIaratoTCsl TOCTUTHYTHIE MU
M3YyYEHHUH MPOOJIEMBI 1€, IEPCIEKTUBBI Pa3BUTHUS UCCIIEyeMOro BOIpOca

— Cnucok HMCHoJb30BaHHOW JUTEpaTyphl (He MeHblle 10 MCTOYHUKOB), B alhaBUTHOM
nopske, oopMIIEHHBIN B COOTBETCTBUU C IPUHATHIMU IIpaBUiIaMu. B CIMCOK MCTIOSIb30BaHHOM
JUTEPaTyphbl PEKOMEHAYETCs BKIIIOYaTh pabOThl OTEYECTBEHHBIX U 3apYOEKHBIX aBTOPOB, B TOM
YlClie CTaThbU, ONyOJMKOBAaHHBIE B HAYYHBIX JKypHaiaX B TEUEHUE MOCIETHUX 3-X JIET U CChUIKU
Ha pecypcsl cetu MHTepHeT.

— [Ipunoxenue (mpu HEOOXOTUMOCTH).

Tpebosanus k oghopmaeruro:
— TEKCT C OJJHOM CTOPOHBI JIUCTA;
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— mpudt Times New Roman;

— Kerub mpudTa 14;

— MEXCTpPOYHOE paccTtosiHue 1,5;

— ToJisi: CBepXy 2,5 cM, cHU3Y — 2,5 ¢M, cieBa - 3 ¢M, crpasa 1,5 cM;
— pedepar A0KEH ObITh IPECTABICH B COPOILIIOPOBAHHOM BH/IE.

Tlopsaook 3awumul doknada:

Ha 3ammurty noxiaga oTBoAUTCS 5-7 MUHYT BPEMEHH, B X0J1€ KOTOPOI'O CTYJIEHT JOJKEH
noka3aTrb CBOOOJHOE BIIAJICHUE MaTepualoM IO 3asBiIeHHOW Teme. [lpum 3ammre nokKIana
IPUBETCTBYETCS UCIOIb30BAHNE MYJIbTUMEINA-TIPE3EHTALIUN.

JIoKnax OLEHHMBAETCS IO CIEAYIOIUM KpUTEpUsM: coOnrogeHue TpeOoBaHUN K €ro
oopmIIeHHI0; HEOOXOAUMOCTh U J1I0CTaTOYHOCTh JUIsl PACKPBITUS TEMbI PUBEIEHHON B TEKCTE
JIOKJIa1a UH(GOpMAIMK; YMEHUE CTYACHTa CBOOOJHO HM3JIaraTh OCHOBHBIC WJEU, OTPAKECHHBIC B
JIOKJIa/Ie; CIIOCOOHOCTH CTYJIEHTA MOHATh CYTh 3aJ]aBa€MbIX IIPENOaBaTeNIeM U COKYPCHUKaMU
BOTIPOCOB H C(OPMYITHPOBATH TOYHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHo» BBICTABISICTCS CTYJCHTY, €CIIA B JIOKJIAZIE CTYACHT MCUEPITBIBAIOIIE,
[I0CJIEI0BATENIBHO, YETKO M JIOTUYECKU CTPOMHO M3jaraeT MaTepuall; cBOOOJHO CHPABISIETCS C
3aJa4aMy, BOTIPOCAMHU M JPYTUMH BHJAMH MPUMEHEHHs 3HAHUH; MCIOJB3YET JJISl HAlUCAHUS
JIOKJIaJla COBPEMEHHbIE HAayYHble MAaTepUallbl; AHAIM3UPYET MOJYYCHHYI0 HH(POPMALUIO;
NPOSIBIISIET CAMOCTOSITEILHOCTh NPH HAITUCAHUU JIOKJIAJIa.

Oyenka «xopouio» BBICTABISETCA CTYAEHTY, €CIM KadyeCTBO BBIIIOJHEHMS JOKIaja
JOCTaTOYHO BBICOKOE. CTyIEHT TBEP/IO 3HACT MaTepHall, IPaMOTHO H IO CYIIECTBY H3JIaraeT ero,
HE JIONyCKasl CYILECTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JI0KIa/Ia.

Oyenka «y0oenemeopumenbHo» BBICTABIAETCS CTYACHTY, €CIM MaTepuan JOoKjajaa
U3JaraeTcs 4acTMYHO, HO MPOOENibl HE HOCAT CYIIECTBEHHOIO XapakTepa, CTYIEHT JOIyCKaeT
HETOYHOCTH M ONIMOKM TPH 3aIIUTE AOKJIA/Na, Ja€T HEAOCTATOUYHO MPABWIBHBIE (JOPMYIUPOBKH,
HaOJII01at0TCSl HAPYIIEHHUS JIOTHYECKOM MOCIIe0BATEIbHOCTH B U3JI0KEHUN MaTepHara.

Oyenka «Hey0061emeopumenbHO» BBICTABISETCS CTYIEHTY, €CIM OH HE MOJTrOTOBHII
JIOKJIl WJIN JIOMYCTUJ CyllecTBeHHbIe OIMMOKU. CTyIEeHT HEYBEpEeHHO H3JlaraeT MarepHuail
JIOKJIa/1a, HE OTBEYAET Ha BOIPOCHI MPETIO1aBaTEIIS.

Onucanue wKanvl OYyeHUu8aHusl

MaxkcrMaabHO BO3MOXKHBIN Oajul 3a BeCh TEKYIIUH KOHTPOJIb YCTAHABIMBAETCS PABHBIM
55. Teky1iee KOHTPOJIbLHOE MEPOIIPUATHE CUMTAETCS CAAHHBIM, €CJIM CTY/ICHT MOJIyYHII 32 HETO He
MeHee 60% OT yCTaHOBJIEHHOIO JIsl 3TOT0 KOHTPOJISl MaKCUMallbHOTO Oaiia. PelTuHroBbli Oan,
BBICTABIISIEMbIM CTYJIEHTY 3a TEKyllee KOHTPOJIbHOE MEPONpHUSATHE, CIAaHHOE CTYJIEHTOM B
YCTAHOBJIICHHBIE TPaUKOM KOHTPOJBHBIX MEPONPHUSATHA CPOKH, OMPEACISIETCS CIEAYIOIINM
obpazom:

YpOBeHb BBINOHEHNS KOHTPOJIBHOTO 3a7anust | PedTuHroBsii 6amt (B % OT MakCHMalibHOTO Oaria
3a KOHTPOJILHOE 3aJIaHHe)
OTnnyHbIl 100
Xopomui 80
Y IOBJIETBOPUTENBHBIN 60
HeynosierBoputenbHbIA 0

Tembl 3cce (pedeparToB, T0KJIAT0B, COOOIIECHUIT)

ba3oBblii ypoBeHb
Tema 1. KonuenryajbHbie 1 HHGOPMALMOHHbIE MO/IeJIM HHHOBALIMOHHBIX MPOEKTOB
1. ®opmanu3oBaHHbBIE MOJIETTU 3HAHUM
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2. Mertoabl uASHTUPUKAIIUY U Ki1accu (KA 0OBEKTOB.
3. Mopenu NTHHOBALIMOHHBIX POEKTOB
4. VHTEeHCUOHAT M SKCTCHCHOHAII MOJICITH MMPOCKTA
Tema 2. OHTOJI0OTMYECKHE MO/IeTH HHPOPMAIIMOHHBIX CHCTEM
5. Texunonoruu pa3paboTKH OHTOJIOTUYECKON MOACIH
6. exomno3unus u uaeHTUPUKAIISA 00bEKTa MOJICIUPOBAHUS
7. CTpyKTypa OHTOJIOTHYECKON MOAEIn
Tema 3. OHTOI0THS MPEICTABJICHUS JAHHBIX U 3HAHUI B MHHOBAIIMOHHBIX PeLICHUSIX
8. Merobl IpecTaBICHUS TaHHBIX U 3HAHUH.
9. CrpykTypa npeacraBiieHUs JaHHBIX U 3HAHUH.
10. Mopenu npeacTaBIeHUS TaHHBIX U 3HAHHA.
11. MeHTanbHbBIe AMarpaMMbl B pabOTe CO 3HAHUSIMH
Tema 4. CeMaHTHYECKOE MO/IeJTHPOBAHNE TAHHBIX H 3HAHUI B TEXHOJIOTUAX 0OJIBIINX
AAHHBIX
12. dopmanuzanus KOHIENTYaIbHOW MOJICIH.
13. PensmmonHoe npeacTaBieHUe TaHHBIX.
14. CemaHTHYECKHE TEXHOJIOTHH.
15. CemaHTH4eckoe MOJICTMPOBAHUE TAHHBIX U 3HAHUH B TEXHOJIOTUAX OOJNBIINX JAaHHBIX
Tema 5. UHdpacTpyKTypa NPOeKTHPOBAHNSI HHHOBAIIMOHHBIX HHKEHEPHBIX pelIeHn i
16. TexHONOrMM HAYYHBIX UCCIEAOBAHUM.
17. Metoauveckoe o0ecrieueHHe HayYHBIX UCCIICIOBAHUN.
18. UudpactpykTypa NpoeKTUPOBAHUS MHHOBALIMOHHBIX HH)KEHEPHBIX PEIICHUN
Tema 6. UncTpyMeHTA/ILHOE 00ecrieyeHre OHTOJIOTHYECKOr0 MO/1eJIHPOBAHUS
HH(OPMANMOHHBIX CHCTEM
19. MammHa J10ru9ecKoro BEIBOJIA.
20. Penaktop oHTonoruii Protégé.
21. TlporpamMMHBIe TIPOAYKTHI Kiacca Triple store.
22. Ilporpammuas peanuzanust SPARQL-unrtepdeiica
Tema 7. Texnonoruu RDF u OWL
23. Pemaktopsbl, BU3yaan3aTOPbl U HHCTPYMEHTHI JIOTUYECKOTO BBIBOJA.
24. Texunonorun RDF/RDFS/OWL.
25. ®opmar npeacrasnenus AanHbix RDF/ XML
Tema 8. [IpumMeHeHNEe OHTOJIOTHYECKUX MO/IeJIeld HHHOBAIMOHHBIX MPOIYKTOB
26. CucteMbl MOJACPKKU MPUHATHS PEILICHUH.
27. DKCIepTHBIE CHCTEMBI.
28. ba3bl 3HaHUH.
29. XpaHWIMIIa 3HaHUH.
30. Cucremsbl OOJIBIINX TAaHHBIX.
IloBbIlICHHBIH YPOBEHD
Tema 1. KonnenryaiabHble 1 HH(POPMALMOHHbIE MO/ HHHOBALIMOHHBIX MPOEKTOB
31. Mojenu TaHHBIX U 3HAHUH
32. Anroput™msl KJlacCU(PUKALIUU U KIIACTEPU3ALHH.
33. MozaenupoBaHHe CEMaHTHIECKUX CTPYKTYP
34. ®opmanuzalus JaHHBIX
Tema 2. OHTOTOrHYECKHE MOAETH HH(POPMALMOHHBIX CHCTEM
35. TexHONOTHH MPOSKTUPOBAHUS OHTOJIIOTUYECKON MOJAETH
36. JleKoMIO3UIIUs CI0KHONW CUCTEMBI
37. CTpyKTypHBI aHAIU3 OHTOJIOTUYECKOM MOIETTH
Tema 3. OHTOIOrMS MPEICTABICHUS JAHHBIX H 3HAHUI B MHHOBAIIMOHHBIX PelIeHUSIX
38. Meroabl popManu3anuu J1aHHBIX U 3HAHHH.
39. Anroputmbl 00paOOTKU JaHHBIX U 3HAHHM.
40. Mogenu XxpaHeHUs TaHHBIX U 3HAHUI.
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41. MeHTanbHbIC TEXHUKH TSI HTHHOBAIIMOHHBIX TTPOEKTOB

Tema 4. CemaHTHUYEeCKOE MO/l TUPOBAHNE JAHHBIX U 3HAHUI B TEXHOJIOTUAX 00JIbIINX
JTAHHBIX

42. TexHomorus 0OpabOTKU OOJBIINX JTAHHBIX.

43. TlpencraBneHune HePOPMATU3OBAHHBIX JTaHHBIX.

44, CemaHTHYECKUI aHAIU3 WH(DOpMAIUH.

45. Mogenu big data

Tema 5. Un¢pacTpyKTypa NpoeKTUPOBAHNSI MHHOBAIMOHHBIX HHKEHEPHBIX pelleHuil
46. TexHOIOTHH BU3YyaJIN3allUN HHKCHEPHBIX PELICHUI

47. Mertononorus aHajau3a U CUHTE3a CJI0KHBIX CUCTEM

48. NndpactpykTypa HHXEHEPHBIX PEIICHUI

Tema 6. UHcTpyMeHTAIbHOE 00ecnieYeHre OHTOJIOTMYEeCKOro MOo/1eJTMPOBAHUS
HH(OPMAINMOHHBIX CHCTEM

49. Mammuna Java.

50. PenmaktopS oHTOJIOTHI

51. Tpurrepsl U COOBITHS B aITOPUTMHU3AINH

52. IlporpamMmHasi peanu3anus CIOXHBIX aJITOPUTMOB

Tema 7. Texnosnoruu RDF n OWL

53. MHCTpYMEHTHI JOTUYECKOTO BBIBOJIA.

54. Texunonorun OWL.

55. ®opmar npexacrabiienus 1anHbIXx XML

Tema 8. [IpuMeHeHUEe OHTOJIOTHYECKUX MO/leJIell HHHOBAIIHOHHBIX NPOIYKTOB
56. MHTeIeKTyaIbHbIE CePBUCHI

57. baza 3HaHUM SKCIIEPTHON CUCTEMBI.

58. MammHa BBIBOJIa S9KCIIEPTHON CHCTEMBI.

59. Data ueHTtpsl.

60. Cemantnueckwuii ananu3 big data

4.5. Memoouueckue pexomenoayuu no n0020MoeKe K 3auemam

[Iponemypa 3aueTa Kak OT/ACIHHOE KOHTPOIEHOE MEPOTIPUATHE HE POBOIUTCS, OIICHUBAHHE
3HaHUI 00yyaronerocs NPOUCXOJUT MO Pe3yIbTaTaM TEKYILEro KOHTPOJIS.
3ayeTr BBICTABIIACTCS IO PE3YNIbTaTaM padOTHI B CEMECTPE, TPH CAade BCEX KOHTPOIBHBIX TOUEK,
MIPEyCMOTPEHHBIX TEKYILUM KOHTpOJIeM ycrieBaeMocTH. Ecii mo utoram cemectpa oOyuarommiics
umeet ot 33 go 60 OamioB, eMy CTaBUTCS OTMETKA «3aduTeHo». O0yuarouiemMycs, UMEIOLIEMY 110
uTOraM cemectpa MeHee 33 OaiIoB, CTABUTCS OTMETKA «HE 3aYTEHOM.

Konuuecmso bannos 3a sauem (S3au) npu pasnuunvix peumuHz08bix 6aiiax
1O OUCYuniuHe no pesyibmamam pabomol 6 cemecmpe

PeiiTMHIOBBIN 0aJ1J1 1O TUCUUILJIUHE KoanuecTBo 6a/1/10B 32 3a4eT (S3a4)
1o pe3yabTaTam padoThl B cemecTpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

KoHTpoJs camocTosITE/IbHOI PadOTHI CTYIEHTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBaTEIEM B ayIUTOPHUH.
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[TpemycMOTpeHBI CIEIYIONINE BHUABI KOHTPOJISA: coOeceqOoBaHMe, OICHKA BBHITIOTHEHHS
JIOKJIaJla ¥ €r0 IPE3CHTALUH.

[TogpoOHBIE KpUTEpPUU OIEHMBAHMS KOMIIETCHIMI mpuBeaeHbl B DOHIE OlEeHOYHBIX
CPEJCTB JJIsl IPOBEAICHMS TEKYILEW U MPOMEKYTOUHON aTTECTALlUU.

Cnucok gureparypsl is BoinoJiHeHus1 CPC

IlepeyeHb OCHOBHOM JIUTEPATYPbI

bapeimieBa A.B., bangun K.B., I'omo P.C., Ilepenepser .. MunoBanuu: YdeOHoe
nocob6wue / [Tog obmr. pen. 1.3.H., mpod. A.B. bapeimesoii. — 2-e u3a. — M.: 3naTenbcko-Toprosas
koprnopanus «/Jamkos u K », 2018.
IlepeyeHb 10NMOJHUTEIBLHOI JTUTEPATYPHI

NunoBanmonnpi MeHepkMeHT : Kype jgekumii / FO.H. Kymakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.®enepaunn, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
IlepeyeHb y4eOHO-MeTOAUYECKOT0 O0ecrieYeHUsI CAMOCTOSATEIbHOH PadoThl 00yYaKOIIUXCS
0 TUCHMILJINHE

1. MGTOI[I/IIIGCKI/IC YKa3aHus 110 OpraHu3alvunu CaMOCTOATEIbHON pa6OTBI CTYACHTOB
IO JUCHMITIIIMHE «I/IH)KGHepHBIe KCHCHI: OT IMMPAKTUYCCKUX 3aa49 K MHHOBAIIUOHHBIM PCUHICHUAM).
2. MGTOI[I/IIIGCKI/IC YKazaHugd K I[IPAKTUYCCKUM  3aHATHAM 1O  JUCHUIIJIMHC

«VHKeHepHbIe KeHUChI: OT MPAKTHYECKHX 33124 K MHHOBAIIMOHHBIM PEIICHUSIM.
Ilepeyenb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKAUMOHHOH cetn «UHTepHeT»,
HE00XO0IMMBbIX /IJIS1 0CBOEHUS THCIUTIIMHbI
1. http://www.ved.gov.ru/ - mopray BHEIIHEIKOHOMHYECKONH HHPOPMAIIUH.
DneKTpOHHbIE OUOIMOTEUHBIE CHCTEMBI:
2. http://biblioclub.ru/ - Yausepcurerckas 6udanorexa ONLINE.
3. http://www.iprbookshop.ru/ - DnekrponHas OuOIMOTEUHAS CHCTEMA.
4. https://elibrary.ru — Hay4Hast aneKTpOHHAs] OHOIHOTEKA
[TpodeccuonanbpHbie 6a3bl JAHHBIX
5. http://economy.gov.ru - opuiuambHbIil calT MUHHCTEPCTBA SKOHOMHYECKOTO Pa3BUTHS
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