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BBEJEHUE

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

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

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

bonpmmHCTBO pa3paboTUNKOB WHXCHEPHBIX MH(OPMAaLMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) HcnoNB3yIOT KJIACCHYECKUE OOBEKTHBIC MOJCIHU JaHHBIX B 00Jiee WiIH
MEHee CTaHJapTHble peJALUOHHbIE O0a3bl JaHHBIX, OJHAKO MHOTOJETHHE IMOMBITKH HX
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 MOHATUH NpeIMEeTHON 00JacTH. 3a4acTyi0 OJHO U TO XK€ HWH)XEHEPHOE IMOHSATHE B
OJIHOH 0a3e JaHHBIX OyAEeT COOTBETCTBOBATH MUMEHHU TaOJIMLbI, B JAPYroil 0a3ze — colep:kaHuIo
SYEUKH TaOJUIIbI, a B TPEThEW — UMEHH CTOJI01a TaOJIUIIBL.

Kpome Toro, MH>keHEpHbIE JaHHBIE cOAepkKaT KpalHe pasHOpPOJIHYH HH(popManuio o0
OJTHUX U TeX k€ OOBEKTaX, B OTIMYME OT «YINPaBJIEHUYECKUX» WIM (PUHAHCOBBIX JIAHHBIX.
JlanHble O pa3HBIX y37laX W TMOACHCTEMaxX MPOMBIIUIEHHOTO0 O00BbekTa (TpyOompoBojax,
3NIEKTPOOOOPYJOBAHUH, CTPOUTENBHBIX KOHCTPYKLUHUSAX UM T.OI.) HMEIOT HPUHIUNHAIBHO
Pa3IMYHYIO CTPYKTYPY, @ B HEIIPEPHIBHOM MTPOU3BOJICTBE (HEPTEXUMUS, FNEKTPOCTAHIIMU U T.1.)
CYIIECTBYIOT COTHHM TOACHCTEM M ThICSUM TIpynn obopynoBanusa. JlaHHble O Hacoce B
MHXEHEPHBIX HMH(OPMALMOHHBIX cHUCTeMaxX BKIOYaroT cBeaeHus u3 cucteM ERP u EAM,
cucreM PLM, CAIIP, a takxe HHPOPMAIIUIO O €r0 IPOSKTHBIX TEXHOJIOTHUECKUX pexnumax, 3D-
KOMITOHOBKE, HCTOPUU 3aMEpPOB C €ro JaTYMKOB, HHTEPAKTUBHbBIE PYKOBOJCTBA 110 MOHTAaXY U
oOciy>)kuBaHUI0 M MHoroe jpyroe. Hacoc umeer (QyHKIMOHANbHBIH KOJX B MPOEKTHOH
nokymentanuu B cuctemax CAIIP u npuobperaer B EAM cepuiiHblii HOMep, Oyayuu
YCTQHOBJICHHBIM Ha oObekTe. MmxkeHepHas uH(popMmaius (oOpMHUpyeTcs B Karauore
npouszBoautensi, B CAIIP s TEIOTEXHUYECKUX W DIIEKTPUUYECKUX CIEIHUATIbHOCTEN, B
CUCTEMAaX IIPOEKTHOTO YIIPABIICHUS, YIIPABJIECHUS CTPOUTENBCTBOM (4D-IpOEKTUPOBAHHUSA), U T.I1.

Ecnu kaxnayro 13 MHXKEHEPHBIX CYIIHOCTEH OMHCHIBATh PENSLMOHHON TaOiuIei, To
YUCII0 TaOIMIl pa3HON CTPYKTYPbI COCTABUT HECKOJBKO ThICSY. [Ipy 3TOM BO3HHMKAIOT MPOOJIEMBI
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
UCTIOJNB30BaHUS IS  MHXKEHEPHBIX  JIaHHBIX  HamOolee  paclpoCTPaHEHHOTO  TaKOro
npeacrasienus — crangapra RDF (Resource Description Framework).

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

1. HEJIb U 3AJJAYHU OCBOEHUSA JUCIIUITJIMHBI

Lenpto ocBoeHUS IUCHUIUIMHBI «/H)XXEeHepHBbIe KEHCBhl: OT MPaKTUYEeCKHX 3afad K
WHHOBAIIMOHHBIM PEIICHUSMY SBISETCS (OPMUPOBAHNE HAOOpa YHHUBEPCAIBHBIX KOMIICTCHIIUN
Oynyiero 6akanaBpa mo HampasieHuto moaroroBku 38.03.01 DxoHomuKa.

3ajaun OCBOCHMSI TUCHHUIIIMHBI: U3y4YE€HHUE METOJI0OJOTUU MPOEKTUPOBAHNS WHHOBAIIMOH -
HBIX pEIleHUH, MONyuYeHUE HABBIKOB MPUMEHEHUs MHHOBAIMOHHBIX MPAKTUK B 00JIACTH HHKE-
HEPHBIX PEIICHUM MPAKTHUECKUX 3a/a4 MPOPECCUOHAIBHON AeATETbHOCTH.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

AmnmapaTHble CpeCTBa: IEPCOHAIBHBINA KOMIIBIOTED;

[Iporpammusbie cpenctBa AnbT PabGouas cranumst 10, Anbt PaGouas cranums K, AnbT
«Cepsep», [Taker opucHsIx nmporpamm - P7-Oduc.

VY4eOHblii kiacc ocHamieH IBM-coBMecTUMBIMH KOMIBIOTEpaMH, OOBEIMHEHHBIMH B
JIOKaJIbHYIO ceTh. JIoKabHas ceTh y4eOHOro Kiacca UMeeT NMOCTOSHHBIN AoCTyn K ceTu Internet
Mo BbIACNCHHON auHUU. 711 mpoBefeHUs: 1abOpaTOPHBIX pabOT HEOOXOIMMO CIEayIolee
porpaMMHOe oOeclieueHue: onepalnnoHHas cucteMa AjibT PaGouast craHuus, makeT o(uCHBIX
nporpamm P7-Oduc.

3.CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKHUX 3AHATUA

IIpakTuyeckas padora 1. KonuenryajbHble 1 HHpOPMALHMOHHbBIE MOIEIH
HHHOBALMOHHBIX NIPOEKTOB

Heanb padotsl: PazpaboTtate Moi€Th HHXXEHEPHOTO MTPOEKTA.
OcHoBBI TECOPUH

JlomomHUTENbHBIE TPEUMYIIECTBA TMPH pPaboTe ¢ CEMAaHTHYECKUMHU JTaHHBIMH HaéT
MPUMEHEHUE OHTOJIOTUYECKUX CTAHJIAPTOB, MO3BOJISIIOIIMX HE MPOCTO MOJYYaTh HHPOPMAIUIO
U3 pa3HbIX HMCTOYHHMKOB B OJHOM THOKOM U pacuupsieMoM (opmare, HO U OJIMHAKOBO €&
UHTEpOpEeTHUpoBaTh. I[lpy OHTONOTMYECKOM MOJEIUPOBAHUU JIaHHBIX B CEMaHTUYECKOM

NpEACTAaBJICHUN HCIOJB3YIOTCA TIIOHATHA W OTHOWIICHUA M3 3apaHEC COIJIaCOBAHHOI'O
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(ompenenéHHOro KaKuM-TO CTaHAApTOM) CHUCKA TOHSITHH W OTHOIICHHH, ONHMCHIBAIOIIETO
HEKOTOPYIO  TPEIMETHYIO  00JacTh  WHXKEHEpHOM  cdepsl  (MEXaHUKY,  JJICKTPHUKY,
TEIUIOTUIPABIMKY, CTPOUTENBCTBO, U T.1.). Hampumep, oauH pa3 BBoAATCS HoHATUS "Hacoc",
"naBieHue" wiad "MOAKIIOYECHHE", W Jalie€ YHUBEPCAJIbHBIE CCBUIKM HA TAaKUE IOHATHS
CTaH/IapTHOIO CJIOBaps-Te3aypyca HCIOJIb3YIOTCSI BCEMH CTOPOHAMM Ul OIMCAHMSI OOBEKTOB,
U3BJIEKAEMBIX U3 pa3HOOOPa3HBIX 0a3 JaHHBIX.

OnTONorMyeckass MOJENIb JaHHBIX SBJISETCS COCTAaBHOM YacTbl0 CaMUX JaHHBIX —
MOHATHUSL CTAaHAAPTHOTO cloBaps-Te3aypyca (Tak Ha3blBaeMble 'CIpaBOYHBIC JaHHBIE")
UCTIOJIB3YIOTCS JIIsl OMUCAHUS CMBICIIA U CIIOCOOOB MCIOJIB30BAHUS JAHHBIX NMPH 00pabOTKe MX
KaK KOMIIbIOTepaMH, Tak M JtoAbMH. [Ipy HE0OXOOUMOCTHM YTOYHUTH CMBICI MOJYyYEHHBIX
JAHHBIX MOXXHO W3 3apaHee M3BECTHBIX MCTOYHUKOB (OMONMOTEK CHpPAaBOYHBIX JAHHBIX) U C
UCIIOJIb30BAaHUEM TeX K€ CTAaHIApTU3MPOBAHHBIX TEXHOJOTUH M HHCTPYMEHTOB, KOTOpHIE
UCTIONB3YIOTCS U1t OOMEeHa TaHHBIMH

OcHOBaHHBIE HA OHTOJIOTMYECKOM MOJICIMPOBAHUU HHTETPAI[MOHHBIE CEMAHTUYECKUE
MOJIEM JJiIi WMHXKEHEPHbIX OOBEKTOB pa3padaThIBAlOTCS KaKk Ha OTpacieBOM, TaKk M Ha
MeXIyHapoaHOM ypoBHe. COBpeMEHHBIE PEIICHHUs 10 MOJEIUPOBAHUIO JAHHBIX JIETJTH B OCHOBY
HEUTpaJbHOW I10 OTHOILIEHUIO K OTICJIbHBIM HMH)KEHEPHBIM CHUCTEMaM MOJENIN JaHHBIX
crangapra 1SO 15926 "Industrial automation systems and integration. Integration of life-
cycle data for process plants including oil and gas production facilities™ (T'OCT-P UCO
15926 "TIpomblluICHHBIC aBTOMATH3UPOBAHHBIC CHUCTEMbI W MHTETpalus. MHTerpanus gaHHBIX
KU3HEHHOTO LMKJA I TepepabaThlBAONNX NPEANPUATHA, BKIOYas HE(TSHBIE M Ta30BbIC
MIPOU3BOJICTBEHHBIC IPEAIPUITUA").

OTOT CTaHIAPT ONpenesieT WHXXCHEPHYIO OHTOJOTHIO — OCHOBHBIC THIBI OOBEKTOB U
OTHONICHUH, UCIOIB3YEMBIX MPU MPEACTABICHUH HH)KEHEPHOW WHGOpMAIUU, YHOPSI0YNBACT
TEPMHHOJIOTHIO, HCIIOJIb3yeMYyI0 JUIsi €€ OpraHu3aliM, a TaKKe OIpeAesseT NPUHIUIIBI
pacuIMpeHusl CTaHAApPTHOM TEPMUHOJOTHHM Yepe3 MeXaHu3M (eepHUpOBaHHBIX OHUOIMOTEK
CIPaBOYHBIX JaHHBIX. Cero/iHs MHOTHE KPYIHbIE KOMIIAHUU yX€ MEePEXOAST Ha 3TOT CTaHAAPT:
komnanuu-wiensl Norwegian Oil Industry Association, unensl koHcopuuyma FIATECH,
KpyMHEHIINe MOCTaBIIMKNA WHXUHUPUHIOBOTO IPOrpPaMMHOr0O OOECHeueHHus, a TaKkKe TaKue
poccuiickue kopnopauuu, kak I'K «Pocarom» u OAO «PocHedTh», H3y4atoT BO3MOXKHOCTH €TI0
MCIIOJIb30BaHUS.

Peanuzanus cranpapra ISO 15926 B wactu mpencraBieHMs, XpaHEHHMs U JOCTyNa K
JAaHHBIM OCHOBaHa Ha MCIOJb30BaHUU CEMAHTHMYECKUX cTaHAapToB KoHcopuuyma W3C: RDF,
OWL u SPARQL.

Hcnonb30BaHrne CEMaHTHYECKMX M OHTOJOTMYECKHMX CTaHAAPTOB IOMOTaeT HalaJIuTh
OOMEH M CONOCTaBJIEHHE JIaHHBIX, BBISBIEHHE KOJUIM3UH M COIJIACOBAHUE MPOTUBOPEUHIA.
JuctunimHa pa®oThl ¢ JAHHBIMM IPU TakoM CTaHIApTU3AlUM, SBISETCS TOpa3lo MeHee
O0OpeMEHHUTEIbHON, YeM TMpPH HWHBIX TEXHOJOTMYECKHX peIIeHUsX, MpeaycCMaTpUBAIOIINX
YHU(UKALUIO TMPOrpaMMHBIX CpeACTB U uHTepdeiicoB pabdotel. [lpu mpenocraBieHun
CEeMaHTHUYECKUX JaHHBIX BO3MOXEH BBIOOP MEXIy COIJIAaCOBAaHHON «0OIIEei» TepMUHOJIOTHEN
(oTpacneBoil OHTOJNIOTHEW) M MPHUBBIYHBIMU OTIEJIbHBIM YyYacTHUKaM HaOOpaMu MOHATUU H
onupammumMucs Ha HuX ¢opMamu oTu€THOCTH. Ilpm STOM B YaCTHM TEPMUHOJOTHH,
npeanucaHHon (eaepaabHbIMU WM MyHUIIMITATIBHBIMA HOPMaTUBaMU, KOHTPOJIb UCIIOJIB3YEMBIX
TEPMUHOB MOXXET ObITb ropa3io Oonee JKECTKUM, 4YeM B 4YacTH, HE OXBaYCHHOU
CTaHJapTH3alUel: KOHTPOJIb MOXHO OYyAEeT OpraHU30BBIBATH HE TOJIBKO «Ija3aMu», HO U C
MCIIOJIb30BAaHUEM KOMIIBIOTEPOB.

B uactH KOMMyHHMKanMM MEXIy KOMIBIOTEPAMU CEMAaHTHYECKHE U OHTOJOTHYECKHE
JTAaHHbIE TPUTOJHBI JUII 00paOOTKM MHCTPYMEHTAMH Pa3HOW CTENEHH CIO0KHOCTH, OT HIMPOKO
pacripoCTpaHEHHBIX 3JEKTPOHHBIX TaOMUI] 10 CHEUUATU3UPOBAHHBIX T'€OMH(POPMAIIMOHHBIX
CHUCTEM, CHUCTEM aBTOMAaTH3allMd [POEKTUPOBAHMS WJIM CHUCTEM  HHBECTUIMOHHOTO
wianupoBaHus. CeMaHTUYECKUE JaHHbIE C OHTOJIOTMYECKON pa3METKOM MOTYT TOTOBUTHCS



pa3HbIMU TPOTpaMMHBIMU  CPECACTBAMU.

OTkpeIThie  (hopMaThI

MAHHBIX W30aBJIAIOT OT

HGO6XOI[I/IMOCTI/I IMOJIB30BATHCA MIPOTPaMMHBIM oOecreyeHneM TOJIBKO OT OJHOT'O ITOCTaBIINKA.

IlocTanoBKa 321244 K l'lpaKTI/I‘{eCK()ﬁ pa60Te 1

1. 3yuuTs nipeayiaraeMblii TEOPETUUECKUI MaTEepHal.
2. PazpaboTraTh MOJIE)Ib HHKEHEPHOTO MPOCKTA

3. CocTaBuTh HHPOPMAIIMOHHYIO MOJIEIb TPOEKTA.

4. Opopmuts otuet. [IpeacTaBuTh OTYET AJIS 3AITUTHI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B coorBeTcTBUM C yKa3aHHOW NpEAMETHON 00JacTbiO

CHCTCMBI pa3pa60TaTL MOJEJIb MHXXCHEPHOI'O ITPOCKTA.

Tabmuma 1.2 — UaauBuyanbHbIe 3a1aHUS

U KJIacCOM pa3pabaThiBacMOii

Ne | IIpenmernas o0nacthb Knacc cucremsr
1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTe CRM

4 ToproBoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Briciiee yue6HOe 3aBeieHnE NC ynpaBnenust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUITHS OKcrnepTHas CUCTeMa

Conep:xanue oT4yeTa

[To BemMosHeHHOW paboTe coctaBisieTcss oTyeT. OTYET BBIMOIHSAETCS B DJIECKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTYETY MPOBOAMTCS 3alUTa MPAKTUYECKON PabOTHI.

OTtyer MmO mpakTUYECKOW paboTe MOMKEH COCTOSTh W3 CIEAYIOIIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4acCTh;

- OCHOBHAs 4acCTh;

- 3aKJIF0OYEHHE (BBIBOJIBI).

BBonHas yacTh oT4eTa TOJKHA BKIKOYATh ITYHKTHI:
- YCJIOBHE 3a]1a4H;

- IOPSZIOK BBHITIOJIHEHHUSL.

- IpOorpaMMHO-alIapaTHbIC CPCACTBA, UCIIOJIB3YECMbIC ITPU BBITTOJIHCHUU pa6OTBI.

3amuTa OoTYeTa II0 3aKIiYaeTcs B NPEABABICHUN TIPEIIOAAaBaTC/II0 IMOJTYYCHHBIX
PE3yJIbTAaTOB B BUJC (I)afma U ACMOHCTpAlWU IMOJTYYCHHBIX HABBIKOB IIPH OTBCTAX HA BOIPOCHI
nmpernoaaBaTeii.

KoHnTpoJsbHbIe BONPOCHI

. UTo Takoe U3HEHHBIN UK MHKEHEPHOTO MpOeKTa?
. Kak cTpykrypupoBaTh MOI€Tb HHKEHEPHOTO MPOEKTA.
. [IpuBenuTe Tansl pa3pabOTKH WHKEHEPHOTO MPOEKTA.

cO~NO OIS~ WN -
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. Kakue stansl Brimrouaet B ce0s moaens JKII ITO cormacao 'OCT 19.102-77?
. Uro BrIFO4aeT B ce0s TaIl MPEANPOSKTHOTO UCCIEAOBAHUS?

. [lepeuncnure GyHKIIMOHATHHBIC TPEOOBAHUS K HHKEHEPHOMY MIPOCKTY.

. [lepeunciure 3KCIUTyaTaIlMOHHBIC TPEOOBAHUS K HHKCHEPHOMY ITPOCKTY.

. [lepeuncnure npaBuia pa3padOTKH TEXHUYECKOTO 3aJaHusI.




9. HazoBure ocHOBHEIE pas3aciibl TCXHUYCCKOT'O 3aiaHU .
10. HazoBute 3Tamnsl BEIpaOOTKH TPeOOBaHMIA K HH)KECHEPHOMY MPOEKTY.

HpaKTI/I‘IeCKaﬂ paGOTa 2. OHTOIOTHYECKHE MOJECIHN I/IH(l)OpMaIIHOHHLIX CHUCTEM

Ienp padoThl: H3y4yeHHME METONOB U CPEACTB OHTOJOTMYECKOTO MOJACIUPOBAHUS;
IIPUMEHEHNE METO0B U CPEACTB OHTOJIOTUYECKOIO0 MOACIIUPOBAHUS.

IIpakTnyeckas paboTa HampaBjeHa Ha O3HAKOMJEHHE C IPOLECCOM ONUCAHMS
WH)KEHEPHOI'O IIPOEKTA U MOJIYyYEHUE HABBIKOB 110 HUCIIOJIb30BAHUIO OCHOBHBIX METOJ0B aHaIU3a
WH)XEHEPHOTI'O PELICHHUS.

TpeboBanus K pe3yabTaTaM BBHIIIOTHEHUS IPAKTUIECKON padoThI:

- HAJIM4YUE ONMCAHUA UHKCHEPHOIO IIPOCKTA;

- IPOBEJICHUE aHAIM3a OCYILECTBUMOCTH BBIITOJIHEHUS IIPOEKTa;

- HAJIMYUE 3aKJIF0YCHHUS O BO3MOXKHOCTH PEaIU3alUU IPOEKTa, COACPIKAIIETO DIEMEHTHI
OHTOJIOTHYECKOI'0 MOJEIMPOBAHNS MHHOBAL[MOHHOIO IIPOJYKTA.

OcHoBBI TEOpUH

[TonsiTHE «OHTONOTHS» OBLIO BBEACHO KaK TepMHUH (uiocodpuu, W TPUMEHSIOCH B
pa3IMYHBIX 3HaYeHHsX. B cdepe KOMOBIOTEPHBIX HAyK, OHTOJIOTHS SIBJISETCS MOJEIBIO
OTMCAHMsI MUPA, COCTOSIIEr0 W3 Habopa THUIOB, CBOMCTB M B3amMocBs3eil. [lompasymeBaercs,
YTO OHTOJIOTMYECKHE MOJICIH I0JKHBI OTHOCUTBHCS K PEalbHOMY MHUDY.

B 1990 rony Tom I'pydep (Tom Gruber) BBen cieayrommii TSPMHUH: OHTOJOTHS — 3TO
omucanue (mogo0HOe (HopManbHON Crienu(pHUKAIMKA POrPaMMbl) KOHIICIITOB M B3aUMOCBS3Ci,
KOTOpBbIE MOTYT ()OPMAJIFHO CYILECTBOBATh JJISl OJHOTO areHTa WM JUIS COOOIIECTBA areHTOB.
JlaHHOE OIpe/ieieHHe COOTBETCTBYET IMOHSATHIO HUCIIOIb30BAHUSI OHTOJIOTMH KaK COBOKYITHOCTH
oIpeneNieHnii KOHIENnToB, HO Oonee obmee. Cmycts Tpu roma, Tom ['pybep ormermi, 4To
OHTOJIOTMH OOBIYHO NPUPABHUBAIOTCS K TAKCOHOMHYECKHM HEPapXHUsIM KJIACCOB, ONPEACICHUSIM
KJIaCCOB, HO OHTOJIOTHUSAM HC OT'pPaHUYHBAIOTCA JaHHBIMU q)OpMaMI/I — OHH TakKXE HEC
JIMMHTHPOBAHbI B KOHCEPBATUBHBIX ONPEJEICHHUAX, TO €CTh, ONPEACICHUAX B TPaJUIIMOHHOM
JIOTUYECKOM CMBICIIE, «TePMHHOJIOTHH 0e3 100aBIeHHs 3HAHUIH O MUAPE».

OHTOJIOTUH COCTOST U3 CICAYIOLINX KOMNOHEHMOS:

OcoOu.  Oxk3eMIUIpbl ~ UIUM  OOBEKTHL.  SIBIAIOTCS  HMYKHEYPOBHEBBIMU
KOMIIOHEHTAMH OHTOJIOTHH;

Krnaccel. AGcTpakTHbIE TPYIIBI, KOJJIEKIIMM WX HAa0Ophl 00BEeKTOB. Moryt
NpECTaBIATh CO00W HAOOpBI, KOJJIEKLUMH, KOHIIENTHI, MPOTPaMMHBIE KJIAcChl, THIIbI
00BEKTOB ¥ TOMY ITOA00HOE;

ATpulOyThl. ACHIEKTHI, CBOICTBA, 0OCOOEHHOCTH, XapaKTEPUCTUKU WIN MapaMeTphbl,
KOTOpBIE MOXKET UMETh OOBEKT;

OtHomenusi. CBoiicTBa, Onaronapsi KOTOPbIM KJaccbl U 0COOM MOTYT OBITh
CBSI3aHBI MEXy COOOii;

OyHKIMOHATBHBIE BbIpaXeHHUs. KoOMITIEKC CTPyKTyp, COOPMHpPOBAHHBIX W3
OITPEJICIICHHBIX OTHOILLIEHUM.

Orpanndenus. PopManbHO YTBEP)KJIEHHOE OIMCAHUE TOIO, KAKUE YCJIOBHS
JIOJIKHBI BBITIOJIHATHCS JUISl BXOJAHBIX TAHHBIX;

[IpaBuna. VYTBepxknenus B ¢opme "ecnu-To" (TMpeiIecTBEeHHUK-CIEICTBUE),
ONMKCHIBAET JIOTUYECKHUE BBIBOJABI, KOTOpPbIE MOKHO U3BJIeYb W3 YTBEPXKACHUS B
oTpeJieieHHON dopMme;

AxkcroMbl. YTBepxkKAcHHUS (BKIIOYash TMpaBWIA) B JIOTUYECKOW (opme, BMeECTe
COCTaBIIAIOIIME OOIIME CBEJCHUS O TOM, YTO OHTOJIOTHUS ONMUCHIBAET B CBOEW 00JaCTH
npuMeHeHus. JlaHHOe ompejeleHne OTIMYaeTcs OT CTaHAAPTHOTO IOHUMAaHMS
"akCHOMBI" TEHEPATUBHON IpaMMaTHKH U (OPMAIIbHOM JIOTHKH, TaK KaK 3/1€Ch aKCHOMBI
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BKJIIOYAIOT B €0 HE TOJBKO KOHCTAaTUPYIOLIUE YTBEPKIAEHUS, HO U TEOPHIO,
MOJIYYEHHYIO U3 AKCHOMAaTUYECKUX YTBEPKIACHUI;

CoObiTus. [lpencraBnsator co0oi M3MEHEHNs aTpUOYTOB WJIM OTHOLIEHUIA.

I1o ypOBHIO YHUBEPCAIBLHOCTH BBIACISIOT TPU THUIIA OHTOJIOTHIA:

OHTONOTMU BEpPXHETO0 YPOBHA (METaoHTOJOTMHU). BHE 3aBUCHMOCTH OT 3ajad
KOHKpPETHOW MpeAMETHOM o01acTH, ONMCHIBAIOT o0mue noustus. [IpumepoM Takoi
onrtonorun ciuyxut WordNet. JlanHbIi THIT OTIIHYAaeTCS HU3KHM YPOBHEM JCTAIBHOCTH,
HalpuMep, MMEIOTCS JHIIb ONHMCaHUs TEPMUHOB HAa €CTECTBEHHOM sI3bIke. Takue
OMHCAHMUSI HE MOTYT OBITh TMOHATHI MAIIMHON, MEXKIY HUMHU 3a(UKCHUPOBAHBI TOJHKO
CaMbl€ IPOCTHIE OTHOLICHHUS;

Ontonoruu mnpeAMETHBIX oOnacTeil. JlaHHBII THUN OHTOJOTHUU ONHUCHIBAET
OTHOCHUTEJIBHO 00IIMe MOHATHUS JIJIs 001uX 3a1a4. B kakoii-to Mepe, JaHHbIE OHTOJIOTUU
OTHOCSITCS] K OHTOJIOTHSIM BEPXHEr0 YPOBHS;

OHtonoruun npunoxeHnii. ONUCHIBAIOT MOHATHUA, 3aBUCAIINAE KaK OT MPEAMETHOU
00JacTH, Tak U OT pelIaeMoii 3a/1auu.

KpOMe 9TOro, OHTOJIOIMH Pa3IM4arOTCsd IO CTCIICHHU BBIPA3UTCIBHOCTH. BI)II[CJI?[CTCH
CIIEIYIOIUN CIIEKTD:

- KOHTpoJiupyeMsble cioBapi. [IpeacTaBisioT co6oi CIUCOK TEPMHUHOB;

- Te3aypychl. CBsI3M MEXy TEPMUHAMH, TAKUE, KAK CAHOHUMBI,

- HepopmasibHasE TakCOHOMUS. SIBHas wHepapxXxus, HO OTCYTCTBYET CTPOroe
HaCJIeIOBaHUE. ODK3EMIULIp MOJAKIAcca TaKOW OHTOJOTHU HE 00s3aTEeNIbHO SBISETCS
TaKKe SK3EMIULIPOM CYIIEPKIIAcca;

- popmanbHas TakcoHomMus. B oTnmume or HedopMarIbHOM TAaKCOHOMHH, 3]1E€ChH
IIPUCYTCTBYET CTPOrO€ HACIIEIOBAHHUE;

- ppetimel. [IpeacraBisroT co0oif onMcaHNe KIacCOB U UX CBOWCTB;

OnucaHus KJIaccoB MOTYT OBITh MTPEICTABIEHBI:

- C 3a/IaHHBIMHU OI'PAaHUYEHUSIMU HA UX CBOMCTBA;

- C IPOCTBIMU JIOTUYECKUMHU WJIM MAaTEMAaTUYECKUMU OFPAaHUYEHUSIMU Ha CBOMCTBA
Y OTHOILICHHS;

- CO CJIO’KHBIMH JIOTHYECKUMHU OTHOILICHUSIMHU.

B O6H.I€M CJIydac, OHTOJIOTUS OIMUCBIBACTCA CICAYIOIIHUM Ha60pOM JaHHBIX

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

rae 7 — Ha0op TEPMUHOB MPEIMETHON 00J1aCTH;

R — ceMaHTHYECKH 3HAYMMBIE OTHOIIECHHUS;

P — onpenenenune GpyHKIUN MHTEPIIPETALINH.

Pa3paboTka OHTONOrMM HauyMHAeTCs C pa3paboOTKU Te3aypyca; OHTOJIOTUS
ABIsieTCS (POPMATBLHON TAKCOHOMHUEH.

ITocTanoBKa 32124 K NPaKTHYeCKOl padoTe 2

1. U3yunTs npearaeMplii TEOPETHUECKHUI MaTepHal.

2. CocTaBUTh OHTOJIOTUYECKYIO MOJIENh HHKEHEPHOTO IPOEKTA.

3. Ha ocHOBaHMY pe3yapTaTOB MOAETMPOBAHHS IIPOBECTH aHAIH3 MIPOIIECCa OPTaHU3AINT
pa3paboTKN MHHOBAIIMOHHOTO MpOAyKTa Pe3ynbraToM aHamu3a JOHKHO SBUTHCS 3aKIIOUYEHHUE O
BO3MO>KHOCTH peaM3aly IIPOEKTa.

4. Odopmuts otuet. [IpeacTaBuTh OTYET IS 3AIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 3alaHUN
B cooTBeTcTBHM € yKa3aHHOH mpeaMeTHONH O00NacThi0 M KJIaccoM pa3padaTbiBaeMOi

CHCTEMBI pa3paboTaTh MOJIENb IPOCKTA U MIPOBECTH BO3MOXKHOCTH Pa3pabOTKH MPOEKTA.
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Tabmuma 2.1 — UnauBuayanbHbIe 3a1aHus

Ne IIpeameTHas obiacTh Knacc C

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 ToproBoe npeanpusiTue SCM

9) ToproBoe npeanpusitTue B2C

6 [Topran B2B

7 CTpouTesibHOE MPEANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHus
9 NudpactpykTypa npeanpusiTis CIIITP

10 | AnnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrepTHas CUCTEMa

Conep:kanue oTyera

[To BemosHeHHOW paboTe coctaBisieTcss oTdeT. OTYET BBIMOJHSAETCA B DJIEKTPOHHOM
Buje. [1o BRIMONHEHHOMY OTYETY MPOBOAMTCS 3alIUTa MPAKTUYECKON PabOTHI.

OTtyer MmO mpakTUYECKOW paboTe MOMKEH COCTOSTh W3 CIEAYIOIIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAS YaCTh: KPaTKOE OMHUCAHKE IIeJIeH MTPOEKTa M MPOSKTHBIX OTPAHNMYCHUM.

BBonHast yacTeh oOTyeTa OJDKHA BKIIOYATh IYHKTBHI:  YCJIOBHE 3a7aud; MOPSI0K
BBITMIOJTHEHMS; IPOTPAMMHO-aNapaTHbIE CPEJICTBA, UCIIOIb3YEMbIE MPU BBITIOJTHEHUH PAaOOTHI.

- OCHOBHAsI YacTh (ONHCaHue paboThl).

OcHOBHasg 4YacTh OTYeTa BKJIOYaeT B ceOs: ONHCAaHWE MOJACIA HWHXEHEPHOTO
MPOEKTA, HAIMYNE 3aKIFOYCHHUS O BO3SMOXKHOCTH peas3aIliy MIPOEKTa.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIHCOK MCTOJIb30BAaHHOM JIUTEPATYPHI.

3ammMra OT4YeTa 3aKJIIYaeTcsl B  NPEAbSIBICHUU IPENOAABATENI0  MOJYYEHHBIX
pe3yapTaToB B BUE (hailyia U AEMOHCTPAIlMU MOJYyYEHHBIX HABBIKOB MPU OTBETAX HA BOMPOCHI
MPEno/1aBaTels.

KOHTpOJIbHLIe BOIIPOCHI

1. Ipeanoxwure, KTO ObI MOT Y4aCTBOBaTh B ()OPMUPOBAHUHU TPEOOBAHMIA JIJIs TIPOEKTA.
OObsicHUTe, TIOUYEMYy TMOYTH HEU30ekKHO, 4YTO TpeOoBaHUS, CPOPMYIUPOBAHHBIE pa3ZHBIMU
JTUAaMHU, OyyT MPOTUBOPEUHNBHI.

2. PazpabarbiBaeTcs mpoekT. Omnpenennure OCHOBHBIE OIOPHBIE TOUKH 3PEHHs, KOTOphIE
HEOOXOMMO y4eCTh B CrenU(PUKAIUKA TPOCKTA, U TTOKAKUTE UX B3aMMOOTHOIICHUS, UCTIOIb3YS
JrarpaMMy UE€papXuu TOYEK 3PEHUS.

3. CraHmapTHBI MeTOJ aHanu3a TpeOOBaHWI HE COOTBETCTBYET TpPEOOBAHHSIM K
VHHOBALlMOHHOMY ITPOAYKTY. UTO BBI JOJKHBI A€]aTh B TAKOW CUTYaLIUH.

IIpakTuyeckas padora 3. OHTOOrUsI MPEACTABIEHUS TAHHBIX U 3HAHUI B
HHHOBALIMOHHBIX PelleHnsIX

Hear padorbl: HM3ydeHWe OHTOJIOTMU TNPEACTABICHUS JAHHBIX W 3HAHUW B
WHHOBAIIMOHHBIX PEUICHUIX.

[IpakTrueckas paboTa HampaBjeHa HAa M3YYCHHE OHTOJIOTHH TPEACTABICHHUS aHHBIX U
3HAHWI B MHHOBAIIMOHHBIX PEIICHUSX.

TpeboBaHUs K pe3yJIbTaTaM BBIIOTHCHHS TPAKTHICCKON PabOTHI:

- tHpopMaMOHHAsT MOJENh CHCTEMBbI JOJDKHA COJNIEPKaTh OIMCAHUE CYIIHOCTEH U
CBSI3eH MEXIy HUMH, NpeAcTaBieHHoro B popmare RDF;




- B 3aBUCUMOCTH OT BapHaHTa 3aJaHUsd MOJC/Ib JaHHBIX TOJI?KHA OTO6pa)KaTb CBsA3U U
XapakTep BSaHMOHeﬁCTBHﬂ MCXKIOY KOMIIOHCHTAMH CUCTEMBI.

OcHoBBI TEOPUH

HedopmanbHo OHTOJIOTHS MpencTaBisgeT cOO0H HEKOTOpPOEe OIMCAHME B3IVIAAA HA MHpP
NPUMEHHUTEIBHO K KOHKPETHOW 00JaCTH MHTEPECOB. DTO OMHMCAHUE COCTOUT U3 TEPMUHOB U
IIPABWJI MCIIOJIb30BAHMS ATUX TEPMUHOB, OIPAaHUYMBAIOIIMX UX 3HAYEHUS B PAMKaX KOHKPETHOU
obnacTH.

Ha ¢opmanbsHOM ypoBHE OHTOJIOIMS - 3TO CHUCTEMA, COCTOALIas W3 Habopa MOHATUH U
Habopa YTBEpXAEHUH 00 STHX MOHSATHIX, HA OCHOBE KOTOPHIX MOXKHO OIHCHIBATH KJIACCHI,
OTHOILIEHMSI, QYHKLIUN U UHIAUBUIBL.

OaHO M3 caMbIX M3BECTHBIX ONpeleneHui oHrosoruu nan Tom ['pyOep, 3ByduT OHO
cienyomumM odpazom: OHTONIOTUS - 3TO TOYHAS CHEUU(DUKALUSA KOHLIENTYyaIn3aluy.

KoHnuenryanuszanus - 3TO CTPYKTypa pealbHOCTH, paccMaTpUBacMas HE3aBUCHMO OT
cJIOBaps NpeAMETHON 001aCTH U KOHKPETHON CUTYyalllu.

Hanpumep, ecnu Mbl paccMaTpUBaeM IMPOCTYIO HPEIMETHYIO 00JacThb, OMMCHIBAIOLIYIO
KyOUKH Ha CTOJIe, TO KOHLENTYyaJln3aluei SBiIsieTcss Habop BO3MOXKHBIX MOJIOKEHUI KyOUKOB, a
HE KOHKPETHOE UX PACIIOIOKEHNE B TEKYILIUA MOMEHT BPEMEHH.

bonee no3nneit mogudukanueit onpenenenus I'pydepa sBiIseTCsl Takoe OIpesielieHue:
Onronoruss — 3710 (QopManbHas cHenu(UKanys COTIACOBAHHOW KoHIenTyanu3anun. Ilox
COIIACOBAHHOM KOHILIENTyaJIN3alUel MMOAPa3yMEBAETCs, YTO JaHHAsl KOHLENTyaIn3alys HE €CTh
YaCTHOE MHEHHE, a ABJISICTCS OOIIEH 11 HEKOTOPOU TPYIIIIBI JIFOICH.

CdhopmynupoBaHo ele Jo0cTaTOYHO MHOTO pa3HbIX onpeseneHuit ourosoruu. Hanpumep,
Hukona ['yapuHO ompesiensieT OHTOJIOTHIO cieayronM oopazom: OHTOIOTHS - 3TO popMaIbHAas
TEOpUsl, OTPAHUYMBAIOLIAS BO3MOYKHBIE KOHLIENITyaaIu3aluy MUPA.

HekoTopsie onpenenenus oTpaxkaroT crioco0bl, KOTOPHIMHU aBTOPBI CTPOSAT U UCIIOJIb3YIOT
OHTOJIOTMM, HampuMmep: OHTOJIOTHSI - 3TO HEPAPXUYECKH CTPYKTYPUPOBAHHOE MHOXKECTBO
TEPMHHOB, ONMCHIBAIOIIUX IMPEAMETHYIO 00JacTbh, KOTOPOE MOXET ObITh HCHOJIb30BAHO Kak
UCXOJIHAs CTPYKTypa [yl 6a3bl 3HAHUH.

Conep:xaHue OHTOJIOTHU

OCHOBHBIMU KOMIIOHEHTaMH OHTOJIOTUU MOTYT SIBJISITHCS:

- KJIacChl (WJIM MTOHSATHS),

- OTHOILIEHUS (WM CBOWCTBA, aTpUOYTHI),

- pyHKIIUH,

- aKCHOMBI,

- OK3EMIUISIPBI (WJIM UHIUBUBI).

Knacchl uinum MOHATUS HUCHONB3YIOTCS B IIMPOKOM cMbicie. [ToHATHEM MOXeT ObITh
ato0asi CyIIHOCTh, O KOTOpPOM MOKeT ObITh JaHa Kakas-nnbo uH@opmanus. Kmaccel - 310
abCTpaKTHbIE TPYIIbL, KOJJIEKIMM WM HaOopel 00BbekTOB. OHM MOTYT BKJIIOYaTh B ceOs
AK3EMIUISPBI, IpYrHe Kiacchl, JUO0 K€ coueTaHus M Toro, u apyroro. Kiaccel B OHTONOTHSIX
OOBIYHO OpraHM30BaHbl B TAKCOHOMHIO - HMEPAPXHUECKYI0 KIACCH(PHUKAIMIO TMOHIATUH IO
OoTHOHIeHHIO BkmoueHus. Hampumep, knaccel Myxkunna u JKeHImHa SBISIOTCS MOAKIAcCCaMu
kyacca YenoBek, KOTOPBIN B CBOKO OUEPEb BKIIIOUEH B Kilacc MIIeKONUTAIOIIKE.

OTHOILIEHUST TPEACTABISIIOT THI B3aWMOJAEWUCTBUS MEXAY MOHATHAMH MPEeIMETHON
obnactu. @opmanibHO N -apHbIE OTHOIICHUS ONPEIENIAIOTCS KaK MOJAMHOKECTBO IPOU3BEACHUS N
mHOkecTB: R € C1 x C2 x ... x Cn. Ilpumep GunapHoro otHomenus - ornomenne YACTb-
LIEJIOE. OtHoueHuss ToXX€ MOTYT OBITh OpPraHM30BaHbl B TAKCOHOMMIO IO BKIIOYEHUIO;
HalpuMep, OTHOILIEHHUs OBITh OTLOM JUIsi M OBbITh MaTepblo JIJIi Ha MHOXECTBE JIIoJAen
coJiepKarcs B OTHOLIEHUU OBITb POAMTENEM JUIs, KOTOPOE B CBOIO OYepeab COJEPKHUTCA B
OTHOILEHUH OBITh IMPEIKOM AJIS.

@YHKIUHU - 3TO CIIELUAIBHBIN CIIy4ail OTHOLIEHUM, B KOTOPBIX N -i 3JIEMEHT OTHOILLECHUS
OJTHO3HAYHO ompenensercs N-1 mnpeamecTByromuMu siaeMeHTaMu. PopMmanbHO (YHKIHU
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ompezensoTes chnexayromuMm obpazom: F: Cl x C2 x .. x Cn-1 -> Cn. IIpumepamu
(GYHKIIMOHAJIBHBIX OTHOILIEHUN SIBISIOTCS OTHOUIEHHS] OBITh MaTephio M Ha MHOKECTBE
JIOJEH, WIM I€Ha IOJEP’KaHHOIO aBTOMOOWIIS, KOTOpask BBIUMCISIETCS B 3aBUCUMOCTU OT
MOJIeJIM aBTOMOOWJIS, 1aThl U3TOTOBJICHUS U ITpodera.

AKCHOMBI HCIIOJIB3YIOTCSI, YTOOBI 3allUCaTh BBICKA3bIBaHMS, KOTOPbHIE BCETJa MCTUHHBI.
OHu MOryT OBITh BKJIIOYEHBI B OHTOJIOTHIO JUISl Pa3HBIX IleJied, HAalpuMep, AJs OmpeiesieHus
KOMIUIEKCHBIX OTpaHMYEHUH Ha 3HAYEHUs! aTpuOyTOB, apryMEHTbl OTHOLIEHWM, AJI IPOBEPKU
KOPPEKTHOCTH UH(OPMALINU, OIUCAHHON B OHTOJIOTHH, UJIH JIJIs BBIBOJA HOBOM MH(OpMAaIIUHU.

B kauecTBe mpuMmepa TOro, 4To B paMKax OHTOJIOTMH NOHMMAETCS IOJ aKCUOMAMH,
MOJKHO TPUBECTH CIEAYIOIIEe MOJIOKEHHE U ero (popMalibHYIO 3aluCh Ha A3bIKE HCYHCIICHUS
IIPEIMKATOB IIEPBOIO NOPSAIKA:

PaGoTHUK, ABIAIOIIMICS PYKOBOIUTEIEM MTPOEKTA, PA0OTAET B IIPOEKTE.

BBogsarcs mepemennsie E (pabotnuk) u P (pykoBomutens mpoekrta). Torma akcmoma
3aMUCHIBACTCS CIAEAYIOUIUM 00pa3oM:

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

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

IMeau co3naHusi OHTOJIOTHH

B mocnegnue roasl pazpaboTka OHTOJOTUHN - SBHOE (OpMaNbHOE ONMHCAHUE TEPMHUHOB
MPEIMETHOW O0JIACTH W OTHOIICHWH MEXIy HUMHU - TICPEXOJUT M3 MHUpa J1a0OpaTopwii 1o
HCKYCCTBEHHOMY HWHTEIIJIEKTY Ha padoure CTOJIbI AKCIEPTOB MO MPEAMETHBIM obnacTsM. Bo
BcemupHoii mayruHe WWW onrtomoruu cramu oObIMHBIM siBIeHHEM. OHTOJNOTHH B CETH
BapbUPYIOTCS OT OOJBIINX TAKCOHOMHUH, KaTETOPU3UPYIOIINX BeO-caiiThl (Kak Ha caiite Yahoo!),
JI0 KaTeropu3aluii poJaBaéMbIX TOBAPOB M UX XapaKTEPUCTUK (Kak Ha caiite Amazon.com). Bo
MHOTUX AUCHMIUIMHAX celyac pa3palaThIBAIOTCS CTaHAApPTHBIE OHTOJOTHH, KOTOPbIE MOTYT
MCIIOJIb30BAThCS AKCIEPTaMU IO MPEAMETHBIM 00JacTsIM JUJIsi COBMECTHOI'O HMCIIOJb30BAaHUS U
AHHOTHUPOBaHUS UH(OPMALIUU B CBOEH 00IACTH.

Hanpumep, B 001acTu MeIUILIMHBI CO3[1aHbl OOJIBIINE CTAaHJAPTHBIE, CTPYKTYPUPOBaHHbBIE
cnoBapu, Takue kak SNOMED u cemantuyeckas cetb CucreMsl YHUDHUIIMPOBAHHOTO
Menumnuackoro SI3sika (Unified Medical Language System, UMLS). Takke MOABISIOTCS
oOmmpHble obmenenessie onTonaoruu. Hanpumep, Ilporpamma OOH 1o pazsututo (the United
Nations Development Program) u xommanuss Dun & Bradstreet oObeauHWIM YCHIUSA IS
paspabotku oHtosorun UNSPSC, koTopas mpenoctaBisieT TEPMUHOJOTHIO TOBAPOB M YCIYT
(unspsc.org).

Onrosorust onpezenser oOMMNA CIOBaph I YYEHBIX, KOTOPHIM HYXHO COBMECTHO
UCIIONIb30BaTh  MH(pOpMaruio B  mnpeaMeTHod  oOnactu. OHa  BKJIIOYAET  MAalIMHHO-
UHTEpHpeTHpyeMble (HOPMYITUPOBKM OCHOBHBIX MOHATUN MPEIMETHOM 00JacTH W OTHOIIEHMS
MEXTy HAMH.

[Touemy BO3HHMKAeT MOTPEOHOCTh B pa3paboTKe OHTONOTHU? BOT HEKOTOpbIE NMPUUYUHBI,
KOTOpBIE HUXKe OyIyT pacCMOTPEHBI MOJpoOHEe:

- JUI1 COBMECTHOI'O HCIOJIb30BAHUS JIOJBMHU WM HPOTPAaMMHBIMU areHTamMH OOIIero
MOHUMAaHHUS CTPYKTYPbI HH(POPMAIIHH;

- JUI BO3MOXHOCTH ITOBTOPHOT'O UCIIOJIB30BAHUS 3HAHUN B IPEAMETHON 00nacTy;

- JUTsl TOTO 4TOOBI clieNaTh TOMYIIEHUS B IPEAMETHOM 00J1acTH IBHBIMU;

- JUI OTJIeNICHUsI 3HAHUH B MTPEeIMETHOI 00J1aCTH OT ONEePAaTUBHBIX 3HAHUM;

- I7Is1 aHAJIM3a 3HAHUH B TIPEIMETHON 00J1acTH.

CoBMecTHOE HCHOJB30BAHMWE JIIOJABMU WM TPOTPaMMHBIMH areHTaMud OOIIero
MOHUMAHUS CTPYKTYpPbl HH(POPMAIIMH SIBISETCS OAHOW M3 Hauboyiee OOmIMX Ieseld pa3paboTKu
oHrosoruil. K npumMepy, mycTb HECKOJIBKO pa3IMUHBIX BeO-CalTOB coiep)kaT MHPOPMALUIO 1O
MEAMIIMHE WJIA TMPEJOCTaBISIOT HMHQOpPMAIMIO O IUIATHBIX MEAMIMHCKHX — YCIIyrax,
oraunBaeMbIX depe3 MurtepHer. Eciau 3Tu BeO-caiiThl COBMECTHO HCIOJB3YIOT M MYOIMKYIOT
OIHY W Ty e 0a30Byl0 OHTOJIOTUIO TEPMHHOB, KOTOPHIMH OHHM BCE TMOJb3YIOTCS, TO
KOMIIBIOTEPHBIE areHThl MOTYT W3BJEKaTh WH(AOPMAIMI0O W3 OTHX pPa3JIUYHBIX CaWTOB U
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HaKaIuIiBaTh €e. ATEHTHl MOTYT HCIIOJIb30BaTh HAKOIUICHHYIO MH(OpPMAIMIO IJiIi OTBETOB Ha
3aMpochl MOJIb30BaTeNIel WK KaK BXOJHbBIE JaHHbIE IS IPYTUX MPHIIOKEHUH.

ObecneueHrie BO3SMOKHOCTH MCIIOJIb30BAaHUS 3HAHUH MPEIMETHOM 001acTH CTal0 OHOU
U3 JBUXKYIIMX CWJI HEJaBHEro BCIUIECKa B M3y4YeHHHM OHToJorui. Hampumep, ans moneneit
MHOTHX Pa3JIMYHBIX MPEJAMETHBIX 00JIacTeil HEOOX0aUMO CHOPMYTHPOBATH MOHATHE BPEMECHH.
OTO TMpelaCTaBiICHHE BKIIOYACT IIOHATHE BPEMEHHBIX MHTEPBAJIOB, MOMEHTOB BpPEMEHHU,
OTHOCHTEJIbHBIX MEp BpEeMEHHU U T.A. Eciu oHa Tpymnmna ydeHbIX JIeTalbHO pa3paboTaeT Takyro
OHTOJIOTHIO, TO JAPYrH€ MOTYT MPOCTO IOBTOPHO KCIOJNb30BaTh €€ B CBOUX IPEAMETHBIX
obnactsx. Kpome Toro, ecimm HaM HYXHO CO3/1aTh OOJIBIIYIO OHTOJIOTHIO, MBI MOXKEM
MHTETPUPOBATh HECKOJIBKO CYILECTBYIOIIMX OHTOJOTHM, OMUCBHIBAIOIIUX YacTH OOJBIION
npeaMeTHOW ob6sacTu. MBI TakKe MOXEM IOBTOPHO HCIOJIb30BAaTh OCHOBHYIO OHTOJIOTHIO,
takyro kak UNSPSC, u pacmipuTs ee 111 OnrMcaHus MHTEPECYIOIIEH Hac IPeAMETHOM 00JIacTH.

Co3nanue SBHBIX JOIMYIICHUN B MPEIMETHOM 00JIaCTH, JIEkKAIIUX B OCHOBE peau3allii,
JAaeT BO3MOXXHOCTh JIETKO HM3MEHUTh OTH JOINYIIEHUS MpPU HM3MEHEHMM HAIUX 3HAHUH O
npeaMeTHoi  oOmactu. JKecTkoe KOAWPOBAaHHE NPEANONOKEHHH O MHpe Ha  S3BIKe
MPOrpaMMUPOBAHUS PUBOIUT K TOMY, YTO 3TH MPEANOTIOKEHUS HE TOJBKO CIOXKHO HANTH U
MOHATh, HO W TaKXe CIOXXKHO HM3MEHUTh, OCOOCHHO Hemporpammucry. Kpome Toro, siBHbIE
crnenuuKaluy 3HaHUN B MPEAMETHOI 00JIacTH MOJIE3HBI /JIsi HOBBIX MOJIb30BaTeNIel, KOTOphIE
JIOJDKHBI Y3HATh 3HAYEHUS] TEPMHHOB TIPEAMETHON 00JIaCTH.

OtneneHue 3HaHWM MPEIMETHOW OOIACTH OT ONEPATUBHBIX 3HAHUU - ITO €lIe OJUH
BapuaHT OOIIEr0 NMPUMEHEHUS OHTOJIOTHI. MBI MOXEM omucath 3aaadyy KOH(UTYpHUPOBaHUS
MPOJYKTa U3 €ro KOMIIOHEHTOB B COOTBETCTBUHU C TpeOyemoi crnenuduxanueii u BHEAPUTH
nporpaMMy, KOTOpasi JeNaeT 3Ty KOH(PHUIypaluio HE3aBHCHMOW OT MpPOAYKTa M CaMHX
KoMroHeHToB. [locie 3Toro ™Mbl MoOkeM pa3pabdoTaTh OHTOJOTHIO KOMIIOHEHTOB U
xapakTepucTuk OBM U NpUMEHHTH 3TOT ITOPUTM Il KOH(PHUTYPHUPOBAHHUS HECTaHIAPTHBIX
OBM. M5l Takke MOXEM HCIOJIb30BaTh TOT e aJrOpUTM sl KOH(UIYypHpOBaHUS JTU(TOB,
€CIIM MBI TIPEIOCTaBUM €My OHTOJIOTHIO KOMIIOHEHTOB Ji(Ta.

AnHanu3 3HaHMH B TpeAMETHOW 00JIaCTM BO3MOXKEH, KOIJa HMMeeTcs JeKiIapaTHBHas
cnenudukanus TepMUHOB. DOpManbHBIA aHaIW3 TEPMHHOB YPE3BBIYAHO IICHEH Kak MpH
HOIBITKE MOBTOPHOT'O UCIOIb30BAHNUS CYIIECTBYIOIUX OHTOJIOTHM, TaK M IPU UX PACHIMPEHUH.

Yacro oHToOsIOTHS MpEeAMETHON o0iacTu caMa o ceOe He sBiseTcs 1enbto. Paspaborka
OHTOJIOTUM CPOJHH OIpeJesieHuI0 Habopa JAaHHBIX M HMX CTPYKTYPbl AJIS HCIOJb30BAaHUS
JIPYTUMH TIporpaMMaMH. MeTonbl pemeHus 3ajad, JOMEHHO-HE3aBHCHUMBIE TPUIOKEHUS |
IpOrpaMMHBIE areHThl HCIOJNB3YIOT B KauecTBE JIAHHBIX OHTOJOIMM M 0a3bl 3HAHMI,
MIOCTPOCHHBIE HA OCHOBE ATUX OHTOJIOTHH.

ITocTanoBKa 32124 K NPpaKTHYecKol padore 3

1. M3yunre npeasiaraeMplil TEOPETUUECKUNA MaTepUal.

2. Pazpaboraiite nH(OPMALIMOHHYIO MOEIb JIIsl BRIOPAaHHOTO MHKEHEPHOT'O MPOEKTA.

3. ITocTpoiite MOAENb PEACTABICHUS JaHHBIX.

4. CocraBbTe OTYET, BKIIOYAIONIMKA MOJAETb NPEJCTABICHUS JaHHBIX, OIMCAHUE
KOMITOHEHTOB CHCTEMBbI, IOTOKOB JTAHHBIX, XPAHWJIHII U BHEIIHUX 00BbeKTOB. [IpeacraBbre oTueT
10 IPAKTUYECKON paboTe /IS 3aIlMTHI.

BapuaHTbl HHAUBUAYAIBbHBIX 3aIaHUN

B cooTBeTcTBUU C yKa3aHHOU MpEeAMETHON 00IAcCThI0 M KIIACCOM pa3padaThIBA€MOTO
MPOEKTa MOCTPOUTE MOJIETh MPEACTABICHUS AHHBIX, BKIIOYAs BO3MOXKHBIE B3aMMOJCUCTBUS
MEXIy KOMIIOHEHTAMH CHCTEMBI.

Tabnuma 3.2 — UnauBuayanbHbIe 3a1aHUS

No [TpenmeTHas o6nacth Kimacec UC
Ckitan MRP
2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP
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3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toproeoe npeanpusiTue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHust

9 WudpacTpyKTypa npeanpusiTis CIHIIP

10 | AnmapaTtHas uHQpaACTPYKTypa IPEeITPUSITUS DKcrepTHas cucreMa

Conep:xanue oT4yeTa

Ilo BbImonHeHHON paboTe cocraBisgercs oT4eT. OTYET BBINOJHAETCS B 3JIEKTPOHHOM
Buze. I10 BBIMOTTHEHHOMY OTYETY IMTPOBOAUTCS 3alUTa MPAKTUIECKON pabOTHI.

OTuer mo npakTUYecKOll paboTe IOMKEH COCTOATh W3 CIEAYIOLIMX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAaA 4acCThb,

- OCHOBHasl yacThb (OIMCaHue paboThl): MOAEIb MPEICTABICHHS JaHHbIX;

- 3aKJII04YEHHE (BBIBOBI).

BBosHas yacTh oT4eTa JOJDKHA BKIKOYATh ITYHKTHI:

- YCIIOBHE 3aJjauy;

- IOPSZ0K BBITOJIHEHMS.

- IPOrpaMMHO-aMapaTHbIE CPEJCTBA, UCIIOIb3YEMbIE IIPU BHINIOJTHEHUN PAOOTHI.

3amura oT4yeTa o MpakTUYECKON paboTe 3aKI0YaeTCs B NPeIbIBICHUH MPENOAaBaTEeNto
MOJIyUYEHHBIX PE3yJbTaTOB B BUJIE (aiiia U JEMOHCTPALUU MTOJIyYEHHBIX HaBBIKOB IPU OTBETAX
Ha BOIIPOCHI NPENOAaBaATENs.

KOHTpOJIbHLIe BOIIPOCHI

1. Maiite onpenesieHne IOHATHIO «MOJENb MIPEACTABICHUS TaHHBIX».

2. Kakue THITBI CBSI3M MOT'YT NPUCYTCTBOBATH B PENISIIMOHHBIX BJ[?

3. laiiTe onpeaeneHue MOHATUIO «TIOTOK TaHHBIX».

4. Kakue THUIIBI B3aMO/IEUCTBHUS MTPEICTABICHBI MEX/1y KOMIIOHEHTAMH CUCTEMBI?
5. JlaiiTe onpeseneHne MOHATHIO KJ1acc, 00BEKT KJlacca, CYITHOCTb

6. KeM u 11151 4ero MoxeT ObITh HCIIOJIb30BaHA MOJIENb JTAHHBIX?

IpakTuyeckasi padora 4. CemanTHuYecKoe MO/IeJIMPOBAHNE IAHHBIX U 3HAHUI B
TEXHOJIOTUSIX 00JIbIIHX JAHHBIX

Heab padorpl: M3ydeHne METONOJOTHMH CEMAHTHYECKOTO MOJIECTUPOBAHUS JAHHBIX.
[TonydyeHrne HaBBIKOB MO MPUMEHEHHMIO METOMOJIOTHH Ui pa3padOTKu HH(GOPMAIMOHHOTO
oOecrieyeHus MPoeKTa.

[IpakTuueckass paboTa HampaBlieHa HAa O3HAKOMJICHHE C OCHOBHBIMH TOHSATHSMU
MECTOJOJIOTHUHN CEMAHTUYCCKOT'O MOACIINPOBAHUA TAHHBIX, IMOJTYYCHUE HABBIKOB IO ITPUMCHCHHUIO
JMaHHBIX TOHATHH TpH  pa3paboTKe MPOEKTa, U3YYCHHE METOJ0B  MPOCKTUPOBAHUS
I/IH(l)OpMaLII/IOHHOFO 0o0ecreYeHNs CUCTEMBI.

TpeboBanust K pe3ynbTaTaM BBIMOJIHEHUS TPAKTUYECKON padOThI:

[TocTpouTh CceMaHTHYECKYI0 MOJENb MPEJICTAaBICHUS JAHHBIX, NPEJICTaBUTh U
000CHOBATH Pe3yJIbTaThl MOJICTUPOBAHHUSI.

OcHoBBI TECOPUH

B IMPOCKTUPOBAHNN OHTOJIOTHH YCIOBHO MOKHO BBIACIIWMTE JBa HAIPAaBJICHUA, OO
HCKOTOPOro BpPCMCHU PA3BUBABIIMUXCA OTACIILHO. HepBoe CBA3aHO C€ TMPCACTABICHHUCM
OHTOJIOTHMH KaK q)OpMaJIBHOP'I CHCTCMBI, OCHOBAaHHOW Ha MaTeMaTUYECKH TOYHBIX aKCHOMaXx.
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Bropoe nHampasiieHHE pa3BUBAIOCh B PAMKAX KOMIIBIOTEPHOM JIMHIBUCTUKA U KOTHUTHUBHOH
HayKH. Tam owromoms IOHUMANIACH KAK CUCTEMa aOCTPAKTHBIX MOHSTUMN, CYIIECTBYIOUIMX TOJBKO B
CO3HAHMUM Y€JI0BEKA, KOTOPAsk MOXKET ObITh BhIpaKEHA HA €CTECTBEHHOM SI3bIKE (MJIM CPEICTBAMU
KaKOW-TO Jpyroil cucreMbl cUMBOJOB). IIpu 3TOM OOBIUHO HE JenaeTcsl MPEArOoIOKEHUH o
TOYHOCTH WUJIM HETIPOTUBOPEUMBOCTH TaKOH CUCTEMBI.

Takum oOpa3om, cCymiecTByeT JBa ajJbTEPHATUBHBIX IMOJAXO0Ja K CO3JAHUI0 U
uccienoBanuio oHrosoruid. [lepseiii (hopManbHBIN) OCHOBAH HA JIOTHKE (MPEAUKATOB MEPBOTO
MOpsIIKa, JCCKPUNITUBHOM, MOJQJIBHOW W T.M.). BTOpoil (JIMHTBHCTHYECKHiI) OCHOBaH Ha
U3YYEHHUU ECTECTBEHHOI'O S3blKa (B YaCTHOCTH, CEMAHTHKM) U IOCTPOCHUU OHTOJIOTMH Ha
OOJIBIINX TEKCTOBBIX MAaCCUBAaX, TAaK Ha3bIBAEMBIX KOpITyCaXx.

B Hacrosmiee Bpems JaHHbBIE MOAXOJbl TECHO B3aUMOJEHUCTBYIOT. MIET ronc CBSI3EH,
MO3BOJIAIOIIMX KOMOMHHMPOBATh COOTBETCTBYIOIIME MeTO/AbI. [103TOMy MHOrza ObIBaeT CII0XKHO
OTJENUTh JICKCUYECKHE OHTOJIOTMU C 3JIeMEHTaMU (POpManbHBIX aKCHOMATHUK OT JIOTMYECKHX
CHUCTEM C BKIIFOUEHHUSIMU JIMHIBUCTUYECKUX 3HAHUU.

HezaBucumMo OT pa3iMyHBIX MOJIXOJOB MOXHO BBIIEIUTh 3 OCHOBHBIX IPHUHIIMIIA
KJIacCU(UKALIUN OHTOJIOTHIA:

- 10 CcTeTeHu (GOPMaITBbHOCTH;

- 110 HAIlOJIHEHUIO, COJIEPKUMOMY;

- 110 1IeJIU CO3/1aHusl.

PaccmoTpum cooTBeTCTBYIOIIUE KIacCU(DUKAIINY 110 TTOPSIKY.

Kanaccnpukanus no crenenu ¢popmanbHocT. "'CrekTp oHTO0THI"

OOBIYHO JIOJM U KOMIIBIOTEPHBIE areHThl (MporpamMmbl) HUMEIOT HEKOTOpOe
IPEJCTaBICHUE O 3HAYEHUSX TEPMHUHOB. lIlporpammuble areHTbl HMHOIZA MPEAOCTaBISAIOT
crenupUKalrio BXOIHBIX U BBIXOJIHBIX JAHHBIX, KOTOPBIE TAKKE MOTYT OBITh MCIOJIB30BaHbI KaK
crengauns rporpammy. CXOJTHBIM 00pA30M OHTOJIOTHH MOTYT OBITh MPUMEHEHBI, YTOOBI MIPEIOCTABUTh
KOHKPETHYI0 crHenu(ukanuio HWMEH TEepPMHUHOB M 3HA4eHUH TepMHMHOB. B pamkax sToro
NOHUMaHUsI (TJIC OHTOJIOTHS SBJISACTCS CHenu(pUKANNEH KOHIICNTYATbHON MOJCIH - romenryamsaum)
CYIIECTBYET IPOCTOp il Bapuanuil. OTaeabHbIe BUIbI OHTOJOTHH MOTYT OBITH MpECTaBICHBI
KaK TOYKH Ha CIIEKTPE B 3aBUCUMOCTHU OT JeTallell UX pean3alnu.

FaTanork Ha ocHoee 1D

Cnosapy TEPMMHOE
P P Tezaypychl.

HethopmanbHele OTHOWEHKWE «Bhiwe- Himes

TAKCOHOMIAK

PopMancHele
TaKCOHOMKM

PopManeHele
3K3ENMNNApEI
CBOMCTEA Ha OCHOBE
thipeEMoE
JrpaHU-eEHMA Ha
SHAYEHKMA

A3 BHOHKTMEHEBIE KNACCHI,

{JBpaTHeIE CBOWCTES
MNpoMsEONEHEIE NOMMHECKME

OrpaH4EHIAA

Puc. 2.1. Cnexktp onrosoruii. Kocas depra pasziensieT CUCTEMBI, NPENAOCTABIISIOIINE
"4eIOBEKO-TIOHATHBIE" (BBIIIE YEPTHI) U "MAITMHO-TIOHATHBIE" (HUYKE YePThI) ONUCAHUS
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Ha pucynke nzo0pakeH Tak Ha3bIBa€MbIi CIIEKTP OHTOJIOTUN MO CTENEeHU (OPMaTbHOCTH
MPEJICTaBICHUSI, UCTIOJIB30BAHUIO T€X WJIM MHBIX CHHTAaKCUYECKUX KOHCTpyKuui. Kaxknas Touka
COOTBETCTBYET HAJIMYMIO HEKOTOPBIX KIIIOUEBBIX CTPYKTYP B OHTOJIOTMH, OTJIMYAIOIIUX €€ OT
Ipyrux Touyek Ha crektpe. Kocas yepra ycIoBHO OTHENsieT OHTOJOTHH OT JIPYTHX PECYpPCOB,
MMEIOLINX OHTOJIOTMYECKUN XapakTep.

[lepBoii TOuke Ha CIEKTPE COOTBETCTBYET KOHMIPOIUPYEMBLIL C106aPb, T.€. KOHEUHBIH
CIHCOK TEPMHMHOB (TIPOCTEHIIUM MPUMEPOM SIBISIETCS KaTajor Ha OCHOBE HJIEHTH(HUKATOPOB).
Karanoru npencraBisioT TOUHYIO (HE MHOTO3HAUHYI0) MHTEpPIpETalnio TepMHUHOB. Hampumep,
KaKIbIH pa3, CChlIasiCh HA TEPMUH "MalnHa", Mbl OyJIEM UCIOJIb30BaTh OJIHO U TO K€ 3HAUEHUE
(cootBercTBYIOLIEe HEKOTOpoMmy ID B crioBape), BHE 3aBUCUMOCTU OT TOTO, O YeM UJET peyb B
KOHTEKCTE: 0 ""cTUpaibHOM MamuHe", ""apToMo0uie" wim "rocy1apcTBeHHON MamuHe".

Hpyroii cnenudukanueii OHTOJIOTUH MOXKET OBbITh 21occapuil, PEICTaBISIONIMN CO00i
CIMCOK TEPMHHOB C HMX 3HAUEHUSAMHU. 3HAYCHMsI ONMUCBIBAIOTCS B BMJIE KOMMEHTApUEB Ha
€CTECTBEHHOM $I3bIKE. DTO JaeT Oosblie HH()OPMALIUU, TOCKOIBKY JIOAH MOTYT MPOYECTh TAKOU
KOMMEHTapuil M TIOHATh CMbICI TepMuHA. MHTeprperauuu TEPMUHOB MOTYT OBITh
MHOTO3HAaYHbIMU. ['JIoOCCapuu HENPUTOAHBI 7S aBTOMATHYECKOH 0O0pabOTKM MpOorpaMMHBIMU
areHTamu, HO MOXHO, KaK U paHee, IPUCBOUTH TepmuHaM [D.

Te3zaypycel HeCyT NOTOTHUTEIBHYIO CEMAaHTHUKY, OMPEIENssi CBA3H MEXAY TEpMUHAMHU.
OTHoleHUs,, CBOWCTBEHHBbIE [UIsI TE3aypyCOB: CHHOHUMHUS, uepapxuyeckoe OmHouleHue W
accouuanus. PanHue nepapxuu TEpMUHOB, mosiBuBIIKECS B CeTH, ONpenessuii TEPMHUHBI Yepe3
orepanuu 0000meHust U yrouyHeHus. Y ahoo, HampuMep, BBesa HEOOJBIIOE YHCIO KaTeropuit
BEPXHET0 YpOBHS, TaKUX, KaK " mpeamMeTsl oAex bl ". 3areM " miatbe " ONnpeaensyioch Kak BHU]L
(>xeHckoM) omexabl. SIBHas wepapxusi Yahoo He COOTBETCTBOBaJia B TOYHOCTU (POPMAJIbHBIM
cBoiictBaMm uepapxuyeckoro otHomeHus: [TOJIKIIACC-KJIACC. B takux uepapxuisix MOMXKET
BCTPETUTbCA CHUTyalusi, B KOTOPOW 3K3EMIUISP KJacca-MOTOMKA HE SIBISIETCS 3K3EMILIIPOM
KJjacca-npesnka. Hampumep, obmas kareropus " mpeaMeTsl oexkabl " UMeeT MojaKaTeroputo "
JKeHckue " (KoTopasi ToJbKHA Oblia Obl 00Jiee TOUHO HAa3bIBATHCA " KEHCKHUE MPEIMETHI OJI€KIbI
"), a 3Ta KaTeropus, B CBOIO OUepe/b, BKIIOUAET MOAKATeropuu " akceccyapbl " u " miuaThs .
ScHo, uTo akceccyapsl, Harpumep " Opomu ", He ABISIOTCA MpeaMeTaMH OAEKIbl. 31eCh HE
BbINOJIHsIeTCs BaxkHOE cBOMCTBO oTHOIIEHUs [TOIKIIACC-KJIACC - TpaH3UTUBHOCTb.

Hanee crnenyer Touka ¢hopmanvhvle makconomuu. ITa PA3HOBHIHOCTb OHTOJOTHM
BKJIIOUaeT TouHoe onpenenenue otHorreHust [10IKITACC-KIJIACC (o603HagaeMoro kak iSA ).
B Takux cucremax cTporo coONIOIACTCs] MpaH3umueHOCms» OTHOIICHHS ISA: ecu A sSBISIeTCS
MOJIKJIacCOM Kiacca B, To kaxaplii mojkiace kiacca A Takxke sBISETCS MOJKIaccoM Kiacca B.
Crporas uepapxusi KjJaccoB HEOOXOAMMa MpPHU HCIOJb30BAHWU HAcleAOBaHUS AJIs MPOLEAYpPbI
JIOTUYECKOT0 BBIBOJIA.

Crnenyronjasi TOYKa CIEKTpa - HaJM4W€ B OHTOJIOTMYECKON cucTeMe (QOopMallbHOTO
otHomeHust DK3EMITISAP-KJIIACC (o6o3nauaemoro kak isInstanceOf ). Hekortopsie
KJIacCU(UKALMK BKIJIIOYAIOT TOJBKO HMMEHa KJIACCOB, JPYIrHe cojAepKaT Ha HUKHEM YpOBHE
sk3eMIUIsipel  (MHauBUIbI). s otHomenus OK3EMIUIAP-KIIACC BoinmonHsieTcss  Tak
Ha3bIBaeMas "HacjaeyeMOoCTh" BIOJIb OTHOMICHHS ISA: eciu A SBISETCS MOAKIACCOM Kiacca B,
TO KaXABIM DSK3eMIULIp Kiacca A Takxke SBISETCS JK3eMIUsipoM kiacca B. Iloatomy B
IPUBEIEHHOM BbllIe MpuMepe " Opomn " He MOryT ObITh NOMEIIEHbI B HepapXxuu Huxe "
NpeAMeT OAEKIbl ", JMaxke B IMOJAKATETOpHUI0 " >KEHCKHWE NpPEeIMEThl OJeXKAbl ", WIM CTaTh
AK3EMIUISIPOM 3TON KaTErOpHUHU.

Jlanee cpenu CTPYKTYPHBIX 3JIEMEHTOB MOSIBIISIOTCS ¢10mbl. 371ech KJIAcChl (MHOTa MX
Ha3BIBAIOT (hpetimamu ) MOTYT UMETh HHPOPMALIHIO O cgoticmeax (cromax). Hanpumep, kmacc "
mpeaIMeT OJexabl " MOXeT MMeTh cBoicTBa " meHa ", " cmeman u3 ". CBoiicTBa OBIBArOT
0COOEHHO TOJIe3HBIMHU, KOT/Ia OHM OTpe/eNIeHbl Ha BEPXHUX YPOBHSAX MEPAPXHMU U HACIETYIOTCS
noakiaccamu. Tak, B OTpeOUTENbCKON HepapXuu Kiacc " MpoAyKT " MOXKET UMETh CBOWCTBO "
1eHa ", KOTOpoe MoJy4aT BCE €ro MOAKIACCHI.
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Bonbiiell BBIpa3UTENBHOCTHIO 0O0JIAAIOT OHTOJOTHH, BKIIIOUAIONINE OTPAHHYCHUS HA
00J1acTh 3HAYCHWI CBOWCTB. 3HAYCHHS CBOWCTB OEpyTCS M3 HEKOTOPOTO MPEIOIpPEaesIEHHOTO
MHOKECTBA (ILI€JIbIE€ YHUCJIa, CUMBOJIbHBIE KOHCTAHTBI) WJIM H3 IOJAMHOXECTBA KOHIIENITOB
OHTOJIOTHH (MHOYECTBO IK3EMILISIPOB JAHHOTO Kjlacca, MHOXECTBO KjaccoB). MO)KHO BBECTH
JIOTIOJIHUTEIIbHBIE OTPAaHUYEHUs Ha TO, YTO MOJXKET 3alojiHATh cBoiicTBo. Hampumep, mns
cBorictBa " caemaH u3 " kimacca " mpeaMeT OAEKIbl " 3HAYEHHs] MOTYT OBITh OTPaHHUYCHBI
’K3eMIuIIpamMu Kiacca " matepuan ". JIerko yBuIETh MpOOIEMBI, KOTOPbIE MOTYT BOSHUKHYTH B
9TOM CiIy4ae MpPH MCIOJIb30BaHUM HECTPOroi TakcoHomuu. Ecmu " nyxu " - moTomok kiacca "
IIpeIMeT OEK/bl ", TO OH yHaclIeyeT CBOWCTBO " clienaH u3 " BMECTE ¢ OIpaHUYEHHEM Ha €ro
snavenus (" marepuan ).

B menom ¢ HEOOXOIMMOCTBIO ONHUCHIBATH 0o0J€e CIOXKHBIE (AKTHI BBIPA3UTEIbHBIC
CpeICTBAa OHTOJIOTHMHM (M €€ CTPYKTypa) ycioxHstoTcs. Hampumep, mMoxeT mnorpeOoBaThCs
3aMOJIHUTh 3HAUYEHUE KAKOro-TMOO CBOWCTBA JK3EMIUIApA, MCIOJB3YS MaTeMaTHYeCcKOe
BBIpaXXEHHE, OCHOBAHHOE HA 3HAYEHUSIX JIPYTMX CBOMCTB JAHHOTO SK3EMILIApA WM 3HAUYCHUSIX
CBOWCTB JIPYTHX 3K3eMIUISIPOB. MHOTHE OHTOJIOTHH TMO3BOJISIIOT OOBSBIATH /1B M Oojee Kiacca
TU3BIOHKTUBHBIMU  (HEMEPECEKAIIIMMHUCSA). JTO O3HA4aeT, 4YTO Y JaHHBIX KIACCOB HE
CYILIECTBYET OOIIUX HK3EMIUISIPOB.

HekoTopsie sS3bIKM ONMUCaHus OHTOJIOTHI MO3BOJIAIOT AENaTh IPOU3BOJIBHBIC JIOTHUECKUE
YTBEPAKACHUSI O KOHLIETITAX - AKCUOMBL.

S3piku onmcanus oHToyorui, Takue kak CycL u Ontolingua, mo3BomisitoT GUKCUPOBATH
YTBEPKJICHHSI Ha SI3bIKE JIOTUKH MpeauKaToB nepeoro nopsiaka (FOL).

Kaaccudukanus no ueiau co3ganus

B pamkax 5Toil kiaccudukanuu BBIACISAIOT 4 YpPOBHSA: OHTOJIOTHS TIPEACTABICHUS,
OHTOJIOTHS BEPXHETO YPOBHS, OHTOJIOTHSI MPEAMETHOM 00JIacTH U MPUKIIAAHAS OHTOJIOTHSI.

OHTOoNornm KOHL|enTyanusauus
I'Ipe,EI,CTaBJ'IEHHFI EbOpMaJ'IMSMOB npeictaBneHnA
3HaHWN

NOBTOPHO UCNonNb3yeman B

OHTONnormMu pa3sHbiX NpeamMeTHbIX obnacTax

BEPXHEro YpoBHS

NOBTOPHO UCnonb3yemas BHYTPW

OnTonoruu NpeAMeTHbIX) OAHOWN NnpeameTHOW obnacTh

obnacTten

HET BOSMOXHOCTWN NOBTOPHO

MpuknagHble
Ncnone3oBaThb

OHTOJTOTHKA

Puc. 2.2. Knaccudukainus OHTOJIOTHIA 10 [eNTH CO3IaHUS

OHTOMI0THS PEACTABJICHUSA

Ilenp ee co3maHus - omucaTh OONACTh TPEJCTABICHUS 3HAHWUN, CO3/1aTh SI3BIK IS
cnenuduKaluy Ipyrux OHTOJOTUM Oojiee HU3KUX ypoBHEH. [Ipumep: onvcanue MOHATHH S3bIKa
OWL cpencteamu RDF / RDFS. B naHHOM ONHMCaHUM ONPEACTSIOTCS TaKue TMOHSATHS, Kak
"knacc", "oTHomeHnue", "orpaHnueHre Ha 3HaYeHUE cBorcTBa", "moMeH", ""nuana3on" u T.II.
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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:AlIDiferent owl:TransitiveProperty

Puc. 2.3. OnTonorus npencrasnenus i a3sika OWL

OHTOJI0THSI BEpXHEro YPOBHS

Ee Ha3HaueHue - B CO3AaHNUU €AMHON "MpaBUIIbHON" OHTONIOTUH, (PUKCHUPYIOLIEH 3HAHUS,
oOure a1 HECKOJIbKMX IMpeIMETHBIX 00jacTel, U B MHOTOKPAaTHOM HCIOJIb30BaHUU JaHHOMN
oHTosoruy. CyIIecTBYeT HECKOJIBKO KPYIHBIX OHTOJIOTUH BEPXHErO YPOBHS: cye, poics, suvo,
onronorus JIxona Cosbl (J.Sowa) u apyrue. Ho B 1LeIOM MOMBITKH C€O37aThb OHTOJIOTHIO
BEPXHEr0 YpOBHS Ha BCE CIIydau *KM3HM IOKa HE MPUBEIH K OKUIaeMbIM pe3yibTataM. MHorue
OHTOJIOTMM BEPXHEr0 YPOBHS MOXO0XKH JApyr Ha apyra. OHU copep:KaT OJHU U T€ K€ KOHIIETITHI:
CYIIHOCTb, SIBJI€HHE, IpOLeCC, OOBEKT, pOJb, MPOCTPAHCTBO, BpEMs, MaTepus, COOBITHE,
JIEUCTBHE U T.II.

Entity

Subclass-0f

Physical 4—————0—'5—@'11———— Abstract

A rAA

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

Puc. 2.4. Bepxuuii ypoBens uepapxuu onrosnoruu SUMO
OHToJIOrHSI MPEeAMEeTHOM 00J1aCTH

17



Jlpyroe Ha3BaHUE - OHTOJIOTUS JoMeHa. HazHaueHue cxoxe ¢ Ha3HAYeHUEM OHTOJIOTHU
BEPXHETO YpPOBHS, HO OOJAaCTh WHTEpEca OrpaHWYCHa OJHON MpeIMeTHOH 00JacThio (T.H.
JIOMEHOM), HalpuMep, aBHaLUs, MEIUIMHA, KYIbTypa, TUCTAaHIMOHHOE oOy4yeHue, MHTEpHET-
TexHojoruu. OHTONOrHS MHpeaIMeTHOM o0mactu 0000IIaeT MOHSATHS, HUCHOJB3YIOIIMECS B
HEKOTOPBIX 3a7jadyax JOMEHa, a0CTparupysch OT CaMHX 33hay (Tak, OHTOJOTHS aBTOMOOMIIEH
HE3aBHCHUMa OT JIIOOBIX 0COOEHHOCTEW KOHKPETHBIX MAapoK MalivH). Bo MHOTHX AMCHMITTHHAX
ceifuac pa3pabaTBHIBAIOTCS CTaHJAPTHBIE OHTOJIOTMH, KOTOpPBIE MOTYT HCIOJIB30BATHCA
JKCIIePTaMH MO TMPEAMETHBIM 00JacTAM JJs COBMECTHOI'O HCIIOJIb30BAHUS M aHHOTHUPOBAHUS
uHpOpMauu B CBOEH 06macTu.

Hanpumep, B 001acTi MeIMIIMHBI CO3[1aHbI OOJIBIINE CTAaHJAPTHBIE, CTPYKTYPUPOBAaHHbBIC
cioBapu, takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CUCTeMaTU3UpPOBAaHHAS HOMEHKJATypa MEAMIMHBI - KIWHUYeckas TepmuHoinorus) u UMLS
(Unified Medical Language System - cemantuueckasi ceth Cucrembl YHHDUIIUPOBAHHOTO
Menuuunckoro SI3pika). Takke NOSBIAIOTCS OOIIMPHBIE OOIIEIENeBbIE OHTOJIOTUU. Tak,
nporpamma OOH mo pasututo (United Nations Development Program) u xommanus
Dun&Bradstreet o0bemunmiu ycunus g pazpabotku  onronorun UNSPSC, kortopas
MIPEAOCTABIISECT TEPMUHOJIOTHIO TOBAPOB M YCIYT (WWW.UNSPSC.0rg).

IIpukaagHast OHTOJIOTHS

Ha3nauenune Takoii OHTOJNOTMM B TOM, UYTOOBI ONMUCATh KOHIICNTYaJbHYIO MOJEINb
KOHKPETHOM 3a/laydl WM NpuwioxkeHus. [IpukiagHble OHTOJIOTHHM OMHCHIBAIOT KOHIICTITHI,
KOTOpBIE 3aBHCAT KaK OT OHTOJIOTMH 33Jad, TaK W OT OHTOJOTHH IPEIMETHOH OO0JacTH.
[IpumepoM MOXKET CIYXUTh OHTOJOTHS JJii aBTOMOOWIIEH, CTPOUTEIBHBIX MAaTEepHAJIOB,
BBIUUCIUTENIFHOW  TEXHUKH. Takue OHTOJNOTMM  cojaepkaT Haubonee crenuuIHyro
unpopmanuto. Ilpumepsr: onrtomoruum mpoektoB TOVE, Plinius. TOVE (Toronto Virtual
Enterprise). Llens mpoekTa - co3ganne MOAETH JaHHBIX, KOTOPast JIOJDKHA:

- o0ecrieuyuTh OOIIYI0 TEPMUHOJIOTHIO JUIsl MPEIMETHON 00JIaCTH, MPUIOKEHUS KOTOPOii
MOTYT COBMECTHO MCIIOJIL30BATHCS ¥ IIOHUMATHCS KAXKIBIM YIaCTHHKOM OOIICHHUS;

- IaTh TOYHOE U MO0 BO3MOXXHOCTH HEMPOTHUBOPEUHBOE OMpEelIeHNEe 3HAYCHHS KaXI0TO
TEpPMHHA Ha OCHOBE JIOTHKH ITEPBOTO TOPSIIKA;

- o0ecreynTh 3aJaHHe CEMAHTHKH C TOMOIIBI0 MHOXECTBa aKCHOM, KOTOpBIE
ABTOMATHYECKH ITO3BOJISIOT TIOJYYaTh OTBET HA MHOXECTBO BOIIPOCOB O MPEIMETHOM 00IacTy.

TOVE gpomkHO oOecnednTh TMOCTPOCHHE HWHTEIPUPOBAHHON MOAETH HEKOTOPOH
NPEIMETHOW O00JIaCTH, COCTOAIICH W3 CIEAYIOIIMX OHTOJOTHH: ONepaluid, COCTOSHHUH |
BPEMEHH, OpPTaHHU3aI[UH, PECYPCOB, TPOAYKTOB, CEPBHCA, IPOU3BOJICTBA, LIEHBI, KOJIMYECTBA.

Plinus. Llenpto mpoekTa SIBISETCS MOJTYaBTOMATHUECKOE U361eyeHue 3HAHUL U3 TEKCTOB
HA €CTECTBEHHOM $I3bIKE, B YACTHOCTH, TUTEPATypPhl O MEXAaHMUYECKUX CBOMCTBAX KepaMHUYECKHX
MaTepuaioB. Tak Kak TEKCThI OXBATHIBAIOT MIUPOKHUIA TUATIA30H MIOHATHH, TPEOYETCS MHOKECTBO
WHTETPUPOBAHHBIX OHTOJIOTHH JUISI OXBaTa TAKUX MOHATHH, Kak KepaMHUECKUe MaTepHAIbl U UX
CBOICTBa, crocoObl MX 00pabOTKH, pa3iuyHble ACPEKThl MAaTepUaAIOB, HAIPUMEp, TaKue Kak
TpemMHbl W TOpbl. OHTONOTHS OMNpENeNseT S3bIK, MPU IOMOIIM KOTOPOTO BBIpAXKAETCS
CEeMaHTHYECKasi 9aCTh CJIOBapsL.

Kunaccnpukanusi OHTOIOTHIA 110 COAEPKUMOMY
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CyuHocTi, CobbiTug,
MpocTpaHcTBO, Bpems...

Obwme
OHTOJI0rUK

CocTaBneHue pacnucaHui,
onpegenexue Lenen,
Knaccudpnkaums

OHTOnorum
3apaq

MHoxecTBa NpeAMETOE: cKanbnenu,

[MpeameTHbIE e

OHTOINOrnKn

Puc. 2.5. Knaccudukanus OHTOIOTHIA 110 COEPKUMOMY

Jlannas knaccudukaiys O4eHb MOX0Xa Ha MPEeIbIAYIIYI0, HO 3[1eCh aKIEHT CMEIaeTCs
Ha peaibHOe COAECP)KUMOE OHTOJIOTHH, a He Ha a0CTPAKTHYIO IIelTb, PECIEAYEMYIO aBTOPAMH.

Obuwue onmonozuu onUCHIBAIOT Hambosee oOIIMe KOHIENTHl (IIPOCTPAHCTBO, BpeMs,
martepusi, 00beKT, COObITHE, NCHCTBUE U T.J.), KOTOpbIE HE3aBUCHMbI OT KOHKPETHOH MPOOIeMbI
win 06macT. B 3Ty kaTeropuio nonagarT U OHTOJIOTHH MPEACTABICHUS, 1 OHTOJIOTUU BEPXHETO
YPOBHSI.

Onmonozcusn, opuenmupoeannas Ha 3adayy - OTO OHTOJIOTHS, UCIOJIb3yeMas
KOHKPETHON MPHUKJIAJHON MporpaMMon U cojepKalias TEPMHUHbBI, KOTOPbIE UCIOJB3YIOTCS MPU
pazpabotke [10, BrImonHSAIOMEro KOHKPETHYIO 3aAa4dy. OHa oTpaxaeT creuu(uKy MpHIoKeHUs,
HO MOXET TaKXe COJepXaTb HEKOTOpble 0OluMe TEpMHUHBI (Hampumep, B TrpapuueckoM
penakrope OyayT U crienupuyeckue TEPMHUHBI - MAIUTPA, TUIT 3aJIMBKH, HATOXKEHUE CJI0EB U T.1.,
U o0IMe - COXpaHWThb M 3arpy3uTh (Qailn). 3amauv, KOTOPHIM MOXET OBITh MOCBSIEHA
OHTOJIOTHUS, MOTYT OBITh CaMbIMHU pPa3HOOOpa3HBIMHU: COCTABJIECHHUS PacClUCaHMs, ONpeeNeHHe
Henel, JUarHocThka, mnponaxa, paspaborka I[1O, moctpoenue knaccupuxanuu. [lpu 3TOM
onmono2usa 3a0auu WCIOJIb3YeT CHEelHaIM3aluIi0 TEPMUHOB, MPEICTABIEHHBIX B OHTOJOTHIX
BEPXHET0 YPOBHS (00Wux OHmMono2usix).

Ilpeomemnaa omnmonozusa (WA OHMONO2US NpeOMemo8 ) OIUCHIBACT pealbHbIE
MPEAMETHI, YIACTBYIOIIME B KAaKOW-THOO JAesITeNIbHOCTH (Mpou3BoicTBe). Hanmpumep, 3T0 MoxkeT
OBITH OHTOJIOTHMSI BCEX YacTel M KOMIIOHEHTOB CaMOJIETOB ompejaereHHoil mapku (Boeing) u
CBeZIeHMsI 00 UX MOCTaBLINKAX, XapaKTEPUCTHKAX, CIOCO0E COEAMHEHUS APYT € APYTrOM H T.II.

OnTostorNM 71 00pa0OTKH TEKCTOB HA eCTeCTBEHHOM s3bIke. Jlekcmueckue
OHTOJIOTUH

Jnst Toro 4to0bl MPUMEHUTHh OHTOJIOTHIO JJISi aBTOMAaTH4YecKoi 0OpabOTKU TEKCTOB, B
YaCTHOCTH, JJISl pelleHus 3a/1a4 HHPOPMAITHOHHOTO MOMCKa, HEOOXOAMMO MOHSITHSIM OHTOJIOTHH
COIIOCTAaBUTh HAOOp S3BIKOBBIX BBIPAXKEHUH (CJIOB U CIOBOCOYETAHMI), KOTOPBIMU MOHSATHUS
MOTYT BBIPa)KaThCs B TEKCTE.

[Iponetypa conocTaBieHUs! MOHATHIA OHTOJIOTHI U S3BIKOBBIX BBIPAKEHUN MOXKET OBITH
OCYIIIECTBJIEHA Pa3IMYHBIMU CIIOCOOAMHU.

Bo-miepBbIX, OHTONOrHS MOXET OBITh CJAETaHa 3apaHee, IIyTeM JIOTMYECKOU
KJIacCU(UKalLlMK, a 3aTeM K €€ 3JIEMEHTaM MOTYT ObITh MPHUIMCAHBI S3bIKOBbIE €AMHMIIBI. Tak,
Hanpumep, /Jyr Jlenar (Doug Lenat), pykoBoauTenb HU3BECTHOIO IpPOEKTa B 00JacTu
npencraBieHuss 3HaHuil Cyc, B pamMKax KOTOpPOro Mpeirnojaraioch (opManu3oBaTh 3HAHUS
3/IpaBOro CMbICIIA (comMmon sense) 1 MCIoIb30BaTh UX, B YACTHOCTH, JIJIs1 00pabOTKH TEKCTOB Ha
€CTECTBEHHOM S3bIKE, CUMTAET, YTO y4€T 3HAYEHUU CIIOB MOXKET TOJbKO 3amytarh ("words are
often red herrings"), 4To 3HAYeHHsS CJIOB JAENAT MHUP HEOJHO3HAYHO, a JIMHHUH JCIICHUS
MIPOUCXOAT U3 CAMBIX Pa3IMUHBIX IPUYUH: HCTOPUUYECKUX, (PU3HMOIOTUUECKUX U T.II.
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IIpennaraercst co3iaBaTh OHTOJIOTHIO ITYTEM JIOTUUECKOTO aHalIM3a, ""cBepxy-BHU3". IIpu
S9TOM HMMEHAa BBOJMMBIX MOHATHI (3KeJIaTeNbHO) TOJDKHBI OTpaXKaTh T€ MPHU3HAKH, KOTOpHIE
3QJI0)KEHBl B OCHOBY JiefieHHsA. B pe3ynbrare nojydarOTcsi MMEHa MOHSTHH JI0CTaTOYHO
rPOMO3JIKME, HEECTECTBEHHbIE, C HUMHU TPYIHO OIEpPHUpPOBaTh Kak pa3paboTyuMKaMm, TaK U
BO3MO>KHBIM T10JIb30BATEIISIM.

Hpyrasg mpobiemMa Takoro MOAXOJa: MPHUIKCHIBAs S3bIKOBbIE BBIPAKEHUS JIOTHUYECKU
000CHOBAaHHOM CHUCTEME TOHSTHM, MbI TOJIy4aeM, 4YTO OJHO M TO JKE€ CJIOBO MOXET
COOTBETCTBOBATh CJIMIIKOM OOJNBIIOMY KOJMYECTBY TakuX '"NpPaBUIbHBIX" TIOHATUHA B
3aBUCUMOCTH OT KOHTEKCTa, a 3HAYMUT, BO3HUKAET W3JIMIIHSAS MHOTO3HAYHOCTH JIEKCUYECKOU
€IMHHUIIBI.

Kpome Toro, torma kak HEOOJBIIME OHTOJIOTUM MOTYT OBITH IMOCTPOCHBI METOIOM
CBEpXy-BHHM3, pPa3paboTKa MOAPOOHBIX OHTOJIOTUW [UIsl pealbHBbIX MPUIOKEHUN - 3a7ada
HeTpuUBHANbHAs. boiee TOro, BO MHOTHX TPEIMETHBIX OOJACTSAX 3HAHWE, HYXHOE IS
pacripocTpaHEeHUs] U HMHTETpallH, COJAEPKUTCS B OCHOBHOM B TeKcTax. M3-3a BHYTpEHHUX
CBOMCTB Y€JIOBEUYECKOIO SI3bIKa HEMPOCTOM 3a/1aueil sIBJISETCS CBSA3aTh 3HAHUS, COJEpIKaIecs B
TEKCTax, C OHTOJIOTUSAMH, Jake eciau Obl Obla MOCTpPOeHa MOJAPOOHAs OHTOJIOTHS MpPEeaIMETHON
o0nacTu.

HexoTopsle Hccle[0BaTeNH, TAKAE KaK N3BECTHBIH OpuTaHcKnii nuHrBucT Mopnk Bukce,
CYUTAIOT, YTO "HECMOTPsI HAa TO, YTO BCE aBTOPHI CTATE€W MO OHTOJIOTHSIM IMOJYEPKUBAIOT, YTO
MOHSTHUS SABISAIOTCA KUPIUYUKAMH JIIOOOW OHTOJIOTMH, Mbl MaHUIYJIHPYEM MOHSATHUSIMU
MOCPEJICTBOM CJIOB. BO BCEX OHTOJIOTHUSX, KOTOPhIE U3BECTHBI, CJIOBA MCIOIB3YIOTCS JJIsi TOTO,
4YTOOBI MpEACTaBIATh MOHATUS. CleoBaTeIbHO, TO MHOXKECTBO SIBICHUI B MHpE, KOTOpbIe HE
BepOaTM30BaHbl, HE MOTYT OBITH CMOJCIHMPOBAHBI. MBI MOXXEM OIHMCaTh 3TO SBJICHUE Kak
Ontonorunyeckyto runore’y Cenupa-Yopda, To €cTh TO, YTO HE ONUCHIBACTCS CIOBaMH, HE
MOYET OBITh OTPaKEHO B OHTOJIOTHH: "

Bropoe mHampaBneHue, KOTOpoe OOBIYHO O0OCyXIaercsi, - JTO YCTaHOBJICHHE
COOTBETCTBUI MEXIY HepapXUUECKUMHU JIeKCuueckuMHU pecypcamu tuna WordNet u HekoTopoit
onronorueif. WordNet-pecypchl OMUCHIBAIOT JEKCHYECKHE OTHOLICHUS MEXIy 3HAuCHUSIMHU
CJIOB, TIPE/ICTABJIICHHBICE B BHJE OTACIBHBIX EAWHHUI] B HEPAPXUUYECKOH CETH - CUHCEMOS.
OTHoOIIIEHUST MEXY JIGKCHYECKUMH EIMHHUIIAMHU B 3HAYUTENHFHOM Mepe OTpPa)karoT OTHOLIEHUS
00BEKTOB BHEIIHETO0 MUpPA, TTOITOMY TaKHE€ PECYPCHI YACTO PacCMATPUBAIOTCSA KaK OCOOBIN BHU/T
OHTOJIOTHH - JleKcuuecKue WIN JUH2BUCIMUYECKUe OHMOTI02UU.

['maBHOW XapaKTEPUCTUKON JIMHITBUCTUYECKHX OHTOJIOTMH SBJISIETCS TO, 4YTO OHH
npuBsi3aHbl K 3HaYeHHsM ("are bound to the semantics") S3bIKOBBIX BBIPRXKEHUI (CIIOB, UMEHHBIX
rpynn Y T.0.). JIMHTBUCTUYECKHE OHTOJIOTHU OXBAaTHIBAIOT OOJBIIMHCTBO CJIOB SI3bIKA W
OJIHOBPEMEHHO UMEIOT OHTOJIOTMYECKYIO CTPYKTYPY, IPOSBISIIOUIYIOCS B OTHOLIEHUAX MEXKIY
NOHATUSAMHU. [109TOMY JIMHTBUCTHYECKUE OHTOJIOTHH MOTYT pacCMaTpPHUBATHCS KaK OCOOBIN BHII
JIEKCUYEeCKOW 0a3bl JaHHBIX M OCOOBIM THIT OHTOJIOTHH.

JIMHTBUCTUYECKHUE OHTOJIOTHU OTJIMYAIOTCS OT (POPMajbHBIX OHTOJOTHH IO CTETCHH
dbopmanmzamuu. [loaToMy mpeamonaraeTcs, 4YTO pa3pabOTUMKH TaKOro poja PECypcoB
pa3padaThIBAIOT HEPAPXUIO JICKCHIECKUX 3HAUYEHUH €CTECTBEHHOTO SI3bIKa, a I 00JIee CTPOTOTo
OMHCAaHUA 3HAHWA O MHpPEe HEOOXOJUMO COMOCTaBUTh TaKHE PEeCypchl € KaKUMH-THOO
(hopMaTbHBIMUA OHTOJIOTHSIMH.

Tak, conep:kaHMeM OJHOTO U3 MPOEKTOB SIBISIETCA YCTAHOBJIEHHWE OTHOMICHUH MEXITY
WordNet u EuroWordNet, ¢ oxHoit ctoponsl, 1 popmanbHoit onTonorueir SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. [IpoekT cOCTOMT B TOM, YTOOBI YCTAHOBUTH COOTBETCTBUE
Mexay cuaceraMu WordNet v TOHATHSAMH OHTOJIOTUH, TIPH KOTOPOM Kaxkblii cuacer WordNet
a00 HANPSMYIO COMOCTAaBJSIETCS C TMOHSATHEM OHTOJIOTHUH, JHOO SIBISIETCS THUIOHUMOM st
HEKOTOPOTO MOHATHS WK YK3EMIUIIPOM (JIEMEHTOM ) TIOHSTHS OHTOJIOTHH.

YuactHuku apyroro mpoekrta - OntoWordNet - cuurtaroT, 4To HEIOCTAaTOYHO MPOBECTU
dbopmanibHyI0 CcKIIeKy pecypca Tuma WordNet m QopmanpHOW OHTONOTHHU: HEoOXoauma
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3HAYUTEbHAS PECTPYKTYpU3ALUs HCXOJHOTO JIEKCHYECKOro pecypca. AHanmorumuHas paborta
poBoUTCS U B mpoekTe CYC.

Tpetnii myTh - TONBITaThCS pPa3pabOTaTh E€AWHBIA pecypc, B KOTOPOM ObUIM ObI
cOanaHCHpOBaHbl 00€ YacTU: CHCTEMa IMOHATHH M CHCTEMa JIEKCHYECKMX 3HAYEHHWH, - YTO
3aKIJII0YAeTCs B Pa3syMHOM pa3elieHUH 3THX C€IMHHI] B CO3[]aBA€MOM pECypce M aKKypaTHOM
ONMCaHuMM WX B3auMocBsizedl. [lombiTka Takoro moxxoma peaqu3yeTcs B OHTOJOTHAX
MikroKosmos u OntoSem.

IocTaHoBKa 3a1a4M K NPAKTH4YeCKOii padoTe 4

1. 3yuuTs npeanaraeMblii TEOpETUYECKUI MaTepHUall.

2. ITocTponTh BPEMEHHYIO U CETEBYIO IMarpaMMBbl JUIsl BRIOPAaHHOTO NPOEKTA.

3. Iloctpouts quarpammy pacnpeaeaeHusl yYaCTHUKOB IPYIIIBI [10 3TallaM.

2. IlocTpouTh CEMAaHTHYECKYIO MOJENb IPEACTABICHUS JaHHBIX, IPEACTaBUTH U
000CHOBATh PE3yNbTaThl MOJCIUPOBAHMS.

3. IlocTpouTsb OTUYET, BKIIOYAIOIIMM MOZEb JAaHHBIX U ee onucanue. [IpencraBute oTuer
0 NPaKTUYECKON padoTe JyIsl 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B cootBercTBUM C yKa3aHHOW INpeAMETHON 001acTbi0 M KjaccoM pa3padaTbiBaeMOM
UH(POPMALIMOHHOM CUCTEMBl IHOCTPOUTh CEMAHTUYECKYI0 MOJEIb IPEICTaBICHUS [aHHbIX,
NnNpeaACTaBUTL U 000CHOBAThH PE3YIbTATBI MOACIIMPOBAHUA.

Tabnuna 4.4 — UnaquBuayanbHble 3a1aHUS

No ITpeameTHas o6acTh Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHUE NC ynpaBneHus
9 Wndpactpykrypa npeanpustus CIIIP

10 | AnnapatHas UHQPACTPYKTypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xaHue oTyeTa

ITo BbImonHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJIHSAETCA B DJIEKTPOHHOM
Buje. [1o BeIMONHEHHOMY OTUYETY POBOAMTCS 3alllUTa IPAKTUYECKON pabOTHI.
OTyer MO NPaKTUYECKOH paboTe IOMKEH COCTOATh W3 CIEAYIONIMX CTPYKTYPHBIX

DJICMCHTOB!:
- THTYHLHBIﬁ JINCT,

- BBOJHAasA 4YacCThb: KPAaTKO€ OIMMCAHUC ueneﬁ IIpOCKTA. BBO,Z[HaH HaCTh O0TYCTa AOJIDKHA
BKJIFOYAaTb ITYHKTBI: YCJIOBHUC 3adavM; TMOPAAOK BBINOJIHCHUA; HTPOTrpaMMHO-alIIapaTHBIC

CpeacTBa, UCIOJIB3YEMBIC ITPU BBIITOJTHCHHUHN pa6OTI)I.

- OCHOBHAs 4acCTh: ONHMCAHNE CEMaHTUYSCKOM MOJICIIN MMPEACTaBJIICHUA JaAHHBIX

- 3aKJIF0YEeHHE (BBIBOJIBI);
- CIIUCOK UCIOJIb30BaHHON JIUTEPATYPHI.

3amura oT4eTa 1o HpaKTH‘IeCKOﬁ pa60Te 3aKJIII0YAaCTCA B MMPCABABICHUHN ITPEIIOAaBaTCIIO
MOJIYYCHHBIX PE3YyJIbTATOB B BUAC q)aﬁna U JEMOHCTpALUU IMOJTYYCHHBIX HABBIKOB IIPpHU OTBETAX

Ha BOIIPOCHI MPENo1aBaTesl.
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KoHnTpoJabHbIe BOnpockl

1. VmpasieHue ka4ecTBOM HPOrPAMMHOTO IPOAYKTA.

2. IIpouecc muianuposanus cozganus 110.

. KoHTpOsbHbBIE OTMETKH HTANIOB paboT.

. I[I/IarpaMMBI MponeccCoB U BpCMCHHBIC JUAr'PpaMMBI.

. BpeMeHHBIe U ceTeBble TuarpaMMsl.

. Pacnipegenenue ncnosHUTENEN MO 3Tanam

. Tunel pucKOB, KOTOpPbIE MOT'YT OKa3aTh BIMSHUE HA JAHHBIA IPOEKT
. Cxema nporiecca ynpasiaeHUs] pUCKaMU

. Pe3ynpTatel ananusa puckos

O 0 31O n KW

IpakTuyeckasi padora 5. UndpacTpyKkTrypa NpoeKTHPOBAHUS HHHOBALIMOHHBIX
WHKEHEePHBIX peleHu i

Heab paGorel: M3yuenue crpaterny NMPOEKTHUPOBAHUS MHHOBAILMOHHBIX HWHYKEHEPHBIX
pemienuii. [lomyyeHre HaBBIKOB IO MPUMEHEHUIO UHPPACTPYKTYPhI pa3paboTKU MPOEKTa.

[IpakTnueckass  paboTra  HampaBjieHa  Ha  O3HAaKOMJIEGHUE C  OCHOBHBIMH
UHQOPACTPYKTYPHBIMU PEIICHUSIMHU, MOTYYEHHE HABBIKOB M0 MPUMEHEHHIO WH(GPACTPYKTYPHBIX
peLIeHU TP MOCTPOECHUH MOJIETU IPOEKTA. .

TpeboBanust K pe3ylbTaTaM BIMOTHEHUS IPAKTUYECKON PadOThI:

[TocTpouth MOAENH IPOEKTA, BKIKOYAIOIIYIO!

- ”HPPACTPYKTYPHOE PEIICHUE HHKEHEPHOTO MPOEKTA;

- ompeelieHne cocTaBa HHGPACTPYKTYPhl IPOSKTUPOBAHUS HHKEHEPHOTO PEIICHNUS;

- pa3paboTKy CTpaTeruy BHEAPEHHsI HHPPACTPYKTYPHBIX PEIICHHH.

OcHoBBI TEOpHUU

Pepaxkropsbl oHTOJIOT M

[Ipu co3maHuu OHTONOTHH (KaKk W MPH MPOEKTUPOBAHUU MPOTPAMMHOTO O0OeCTeYeHHUS
WIA HaNMCAaHWUU DJIEKTPOHHOTO JOKYMEHTa) IEeIecO00pa3HO IIOJIb30BAThCS ITOAXOSIINMU
WHCTpYMEHTaMU. byneM Ha3bIBaTh MHCTPYMEHTAIBHBIE NPOSpAMMHbIE CPeOCmed, CO3TaHHbIe
CHENHATbHO Ui TPOSKTUPOBAHMS, PEIAKTUPOBAHUS W aHAM3a OHTOJOTH, pelaKTOpamMH
OHTOJIOTHH.

OcHoBHass @yukyuss MHOOOTO penakTopa OHTOJOTUHM COCTOMT B TOJIEPIKKE Ipoliecca
Gopmanuzayuy 3nanuti ¥ MPEACTABICHUN OHTOJIOTUU Kak cneyuguxayuy (TOYHOTO W TOJTHOTO
OTIUCAHUA).

B GosbIIMHCTBE CBOEM COBPEMEHHBIE PEIAKTOPHI OHTOJIOIMI MPEJOCTABISIOT cpeicTBa "
kooupoganus " (B cMbicie "onucanus'") popMaabHON MOIENTH B TOM WIM MHOM BHjie. Hekotopsie
JAIOT JOTOJHHUTEIbHBIE BO3MOXHOCTH 110 aHAIW3y OHTOJOTHH, HCHOIB3YIOT MEXaHH3M
JIOTHYECKOTO BHIBOJIA.

B »ot0ii wactu OyayT ommcaHbl HauOolee OOIIHE XapaKTePUCTUKH PEJaKTOPOB H
MIPOBEJICH MX CpaBHUTEIBHBIN ananuz. [logpoGHO paccMaTpuBaercs peaaktop Protege.

[MonnepxxuBaeMbie pegakTopoM hopmanu3Mel 1 GopMaThl MPeCTaBICHUS

[lon ¢popmanuzmom nonumaercss TeopeTuueckuil Oasuc, Jexaluili B OCHOBE criocola
MPEJICTAaBICHUS] OHTOJOTHYECKHX 3HaHWU. [Ipumepamu popmamTu3MOB MOTYT CIYKUTh JIOTHKA
npeaukatoB (First Order Logic - FOL), deckpunmuenas noeuxa, ¢gpetimosvie mooenu (Frames),
KOHIEeNTyanbHble Tpadbl U T.. DopmanusM, HCIONB3yEeMbI PETaKTOPOM, MOXKET HE TOIBKO
CYIIECTBEHHO BIMATh HAa BHYTPEHHHE CTPYKTYphl HaHHBIX, HO U ONpeAessITh (opmar
MIPEJICTABICHUSI UITU JIaXKe TOIh30BaTeNbCKHA HHTEpdeEiic.

@opmam TIpENCTABICHUS OHTOJOTMH 3alaeT BHJ XpaHCHHS H CIIOCO0 Tepenadn
oHTONOrMYeckux onucanuii. [log QopmaramMmu moapasymeBaroTCs S3BIKM MPEACTABICHUS
onrojoruii: RDF, OWL, KIF, SCL.

Taxum obpazom, HeKoTOpas popMaibHast MOAEb HpeacTanistercs B popmanuzme FOL u
MOXKET OBITh BbIpakeHa cpeacTBamu si3bika KIF.
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PexaxTopbl oHTONIOTHIT OOBIYHO MOAJIEPKUBAIOT PAOOTY C HECKOJIBKUMHU (popManu3MaMu
u ¢popMaTramu MPEACTABICHUS, HO YaCTO TOJBKO OUH (popMaiu3M sBisieTcs "poaHbiM" (native)
JUIsL JTAHHOTO PENAaKTOpA.

@OyHKIMOHAIBHOCTD PEJAKTOPA OHTOJIOTUI

BaxHoll XapakTepuCcTUKOW sBIseTCs (YHKIMOHAIBHOCTh PENAKTOpa, T.€. MHOMXKECTBO
CLIEHapHEB €r0 MCI0JIb30BaHMS.

bazoBerii Habop GyHKIMN oOecrieynBaeT:

paloTy ¢ 0THUM UM OoJIee IPOSKTaMHU:

COXpaHEHHE IPOEKTa B HY)KHOM (Gopmaiu3me u popmare (3KCIopr);

OTKPBITHE NTPOEKTA;

UMITIOPT U3 BHENIHETO popmara;

pEellaKTUPOBAaHUE METAJaHHbIX HpPOEKTa (B ILIMPOKOM CMBICIE: OT HACTPOMKU (Gopm
pPEeNaKTUPOBAHMS U MPEACTABICHUS TaHHBIX JI0 TIOJIEPKKHU BEPCUI TIPOEKTA);

penaktupoBaHue oOHToJoruM. HabGop BO3MOXKHBIX JEMCTBUH OOBIYHO BKIIIOYAET
CO3/IaHHe, PelaKTUPOBAHKE, yJAJIEHUE TMOHSATHIA, OTHOIIECHHH, aKCHOM U MPOYUX CTPYKTYPHBIX
3JIEMEHTOB OHTOJIOTHH, PEJAKTUPOBAHUE TAKCOHOMUHU.

K 1onoigHHUTENbHBIM BO3MOXKHOCTSM PEAAKTOPOB OTHOCST MOJIEPIKKY S3bIKa 3aIPOCOB
(U1 IOMCKA HETPUBUAIBHBIX YTBEP)KJI€HHI), aHAJIN3 1IeIOCTHOCTH, UCIIO0JIb30BaHUE MEXaHU3Ma
JIOTUYECKOI'0 BBIBOJA, MOAJEPKKY MHOTOINOIb30BATENBCKOIO PEKMUMA, TOJIEPKKY yIaIECHHOIO
nocryna uepe3 HTepHer.

C0XHBIE HHCTPYMEHTAJBHBIE CPE/ICTBA

OTH cpeAcTBa HYXHBI A TOro, 4YTOOBl HE TOJBKO BBOAWTH U PENAKTUPOBAThH
OHTOJIOTHYECKYIO MH(OpMAIUIO, HO U aHAJU3UPOBATH €€, BBHIMOJIHSAS THIIMYHBIC ONEPAllUi HaJ
OHTOJIOTUSIMH, HallpUMep:

evipasnusanue (alignment) OHTOJNIOTHIl - YCTAaHOBKA Pa3JIMYHOTO BU/A COOTBETCTBHIA
MEXIy IABYMS OHTOJIOTHSIMH JUIsL TOTO, YTOOBI OHM MOIJIM HCHOJb30BaTh MH(YOPMALUIO APYr
Apyra,

omooépaicenue (mapping) OAHON OHTOJIOTUU HA JIPYTYIO - HAXOXKICHUE CEMaHTUYECKHX
CBsI3el MEXKIY TOAOOHBIMH JIEMEHTAMHU Pa3HBIX OHTOJIOTHIA;

o0vedunenue (merging) OHTOJOTMM - omepanus, KOTopas MO JBYM OHTOJIOTUSM
TeHEPHUPYET TPEThI0, 00BETNHSIONIYI0 HH(OPMAITHIO U3 IEPBBIX IBYX.

OCHOBHBIE PeAAKTOPHI OHTOJIOT M

Ontolingua

Kpome co6cTBEHHO pejakTopa OHTOJIOTUH, 3Ta CUCTEMA COJEPIKUT:

cereBoil komnoHeHT Webster, mpeaHa3HAYE€HHBIH sl ONpeIeeHNs] KOHLIENTOB;

cepBep, oOecrneunBaroliuii AocTyn K oHTosorusiM Ontolingua mo mporoxony OKBC
(Open Knowledge Base Connectivity);

Chimaera - nacTpymMeHTapuii Ui aHanu3a 1 00beAMHEHHST OHTOJIOTHIA.

Protege

3T10 cBOOOIHO pacmpocTpaHsiemMas Java-porpamma, rnpeaHazHaueHHas UIsl TOCTPOEHUS
(co3manusi, penaKTUPOBAHHS W MPOCMOTPA) OHTOJOTUM TOW WJIM MHOW MPHUKIATHON 00JacTH.
OHa BKJIIOYAeT pelakTOp OHTOJIOTUH, O3BOJISIOIUI MPOSKTUPOBATh OHTOJIOIMH, pa3BOpaunBast
UEPApPXUYECKYI0 CTPYKTYpPY aOCTpPakTHBIX M KOHKPETHBIX KJIaccoB M CiIOTOB. Ha ocHOBe
chopmHpoBaHHOM OoHTOJOrMK Protege mo3BossieT reHeprpoBaTh (GOPMBI NOTYUESHUS 3HAHUHN IS
BBEJICHUS K3EMIUISIPOB KJIACCOB U MOJIKJIACCOB.

JIaHHBI MHCTPYMEHT MOJJEepKHUBaeT ucnojib3oBanue s3bika OWL u  mo3Bossier
reHepupoBatb HTML-nokyMeHThl, oToOpakaromue CTpyKTypy oOHTojoruid. Ilockonbky OH
UCTIONB3YET PpelMOBYIO Modens npedcmasnenus 3uanu OKBC, 3To mo3BosSeT aianTupoBaTh
€ro W JJIs peAaKTUPOBAHUS MOJENICH MpeaIMEeTHBIX o0nactel, mpenctaBieHHbX He B OWL, a B
apyrux ¢opmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u T.1.). [TonpoOuee 06
9TOM peAaKTOpe OYyAET paccKa3zaHo Jajiee B 3TOM JIEKLUH.

DOE

23



DOE (Differential Ontology Editor) - mpocToii pemakTop, KOTOpPBI MO3BOJISET
NOJIB30BATENI0 CO3/1aBaTh OHTOJOruM. [Ipouecc cnenun@ukanuym OHTOJOTHMHM COCTOUT U3 TpeX
JTaroB.

Ha nepBoM 3Tane mosib30BaTesb CTPOUT TAaKCOHOMMIO NMOHSTUN M OTHOLICHWMH, SIBHBIM
00pa3oM ouepuuBas MO3UIUIO0 KaXKJIOTO AJIEMEHTa (IIOHATHUE) B MEepapXUU. 3aTeM IOJIb30BaTellb
yKa3bIBaET, B UeM cHelH(UKa MOHATHS OTHOCUTEIBHO €ero "poaurtens', U B 4eM 3TO MOHATHE
0J00HO MJIM OTIMYHO OT ero "OpatheB". [lomp30BaTeh MOXKET TaKKe MPHOABUTH CHHOHHMEBI U
SHIMKJIONEINYECKOE ONPEIeIeHNe Ha HECKOIbKUX SA3bIKaX Ul BCEX IMOHATHH.

Ha BrOpoM »3Tane aBe TaKCOHOMHUM paccMaTpUBAIOTCS C Pa3HBIX TOYEK 3PEHHUS.
[Tonp3oBaTenb MOXKET pacIIUPUTh UX HOBBIMH OOBEKTAaMM MJIM J00ABUTh OTPAHWYEHHUS Ha
00J1aCTH OTHOLIEHUH.

Ha tperbeM 3Tamne OHTONIOIUs MOXKET OBITh MepeBeIeHa Ha SI3bIK IPEICTaBICHUS 3HAaHUH.

OntoEdit

OntoEdit - uHCTpyMeHTalbHOE CPEACTBO, OOECIEYMBAMOLICE HPOCMOTP, MPOBEPKY MU
MomuduKanuio oHTonorud. OHO moaAep)KUBaeT sI3bIkM mIperactaBieHus onronmoruu OlIL u
RDFS, a taxxe BHyTpeHHUH s13bIK nipenctaBienus 3HaHuit OXML, ocnoBanusiii Ha XML. Kak u
Protege, »TO0 aBTOHOMHOE Java-mpwioKeHHE, HO €ro Kojabl 3akpbIThl. CBOOOIHO
pacnpoctpansiemas Bepcust OntoEdit Free orpanunuena 50 xonuenramu, 50 otHomeHussMu u 50
IK3EMILIIPaAMH.

OilEd

OIlEd - aBToHOMHBII Tpaduyeckuil peqakTop OHTOJIOTHI, pa3pabOTaHHBIA B paMKax
npoekta On-To-Knowledge. OH cB0OOAHO pacmpocTpaHsieTcss MO OOIIENOCTYTHON JTHIICH3UU
GPL. UnctpymeHT ucnonb3yet i npeacrasinenus ontonorui si3pik OlIL. B OilEd orcyrerByer
HOJJIEPIKKA HK3EMIUISIPOB KIIACCOB.

WebOnto

WebOnto npencrasnser coboit Java-anmier u pa3paboTaH Uis IPOCMOTPA, CO3JaHUS U
penakTupoBaHUs OHTONIOTHH. [lJIs MOJenupoBaHHS OHTOJOTHHA OH Hcmonb3yeT si3bik OCML
(Operational Conceptual Modeling Language). ITonb3oBatens MOXET CO31aBaTh Pa3IHYHbIC
CTPYKTYpPBbI, B TOM YHCJIE€ KJIaCChl CO MHOKECTBEHHBIM HaclieZloBaHUEeM. IHCTpYMEHT UMeeT psif
MOJIE3HBIX OCOOCHHOCTEN: MPOCMOTP OTHOILEHHH, KJIAcCOB M MPaBWJI, BO3MOXHA COBMECTHas
paboTta HaJl OHTOJIOTHEN HECKOJIBKUX MOJIb30BaTEIIeH.

ODE, WebODE

ODE (Ontological Design Environment) B3auMoJeiCTBYeT ¢ IOJb30BATEISIMA Ha
KOHIIETITyalbHOM YpOBHE, oOeclieunBaeT WX HaOOpoM TaOiuIl AJis 3aloJHEHUs (KOHLENTOB,
aTprOyTOB, OTHOIICHUIT) U AaBTOMAaTHYECKH FeHepupyeT Ko Ha si3eikax LOOM, Ontolingua u F-
Logic. [laHHBIi WHCTPYMEHT MOJYYMJI CBOE pa3BUTHE B penaktope oHtosormii WebODE,
KOTOPBIi HHTErpupyeT Bee cepBruchkl ODE B equHYyI0 apXUTEKTYpY, COXpaHssi CBOM OHTOJIOTHUHU B
pemsiquonHou b1

ITocTanoBKa 3a1a4n K NPaKTHYeCKOl padoTe 5

1. 3yunTh npeuraraeMblii TEOPETUYECKUM MaTepural.

2. [TocTpouTth MOJIeNIb HHPPACTPYKTYPHI IPOEKTA.

3. PagpaGortate uHQpacTpyKTypHOE pelleHHe s OpraHu3aluu  Ipolecca
IIPOECKTUPOBAHUS.

4. OnucaTh CTpaTErui0 BHEIPEHUSI HHPPACTPYKTYPHBIX pEIIEHUH.

5. TloctpouTh OTYET, BKIIOYAIOMIMN OMHMCAaHUE WHPPACTPYKTYPHBIX pEIICHUH U
o0ocHOBaHue ATUX pemieHuil. [IpeacTaBuTh OTYET MO MPaKTUYECKOM paboTe s 3alUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

B cooTBercTBMM ¢ yka3aHHOW MpEIMETHON O0OJACThIO W KJIACCOM pa3padaThIBaeMOit
UH(POPMALIMOHHOM CUCTEMBbI ONPEAETUTh WHPPACTPYKTYpY /s OpraHu3aluu Ipoliecca
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MPOSKTUPOBAHUS CUCTEMBI, a TaKXke pa3paboTarh WHGPACTPYKTYPHOE PELICHHE IS CUCTEMBI.
O06ocHOBaTh BHIOOP TEXHOJIOTHI TIPOSKTHUPOBAHMUSI.

Tabnuma 5.6 — UnauBuyanbHbIe 3a1aHUS

Ne IIpeameTHas o6iacTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toproeoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHus
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

[To BemosHeHHOW paboTe coctaBisieTcss oTdyeT. OTYET BBIMOJHAETCA B DJIEKTPOHHOM
Buje. [1o BRIMONMHEHHOMY OTUYETY MPOBOAUTCS 3aIIUTA MIPAKTUYECKON pabOTHI.

OTtyer MmO mpakTUYECKOW paboTe MOMKEH COCTOSTh W3 CIHEAYIOIIMX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAs YacTh: KpaTKOE OMHUCaHUWE Ieliel mpoekTa. BBoaHas 4acTh OTYeTa JIOJDKHA
BKJIFOYATh NYHKTBHI:  YCJIOBHE 3aJayM; TOPAIOK BBIMOJHEHUS;, MPOrpaMMHO-aapaTHbie
CPEIICTBA, UCIIOIb3yEeMbIE MPU BHITIOJTHEHUH PAOOTHI.

- OCHOBHasI YacTh (OMHCcaHue paboThl).

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIHCOK MCTOJIb30BAaHHOM JIUTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKOH paboTe 3aKII0YaeTCs B MPEAbIABICHUH TIPETOAaBaTeIIo
MOJIYYCHHBIX PE3YJIbTATOB B BUJE (haiiyia U JEMOHCTPALUU MOTYyYEHHBIX HABBIKOB MPHU OTBETAX
Ha BOIIPOCHI IPENOIaBATEIIS.

KOHTpOJIbHLIe BOIIPOCHI

1. VmpasieHue pruckamMmu IpH IPOSKTUPOBAHUK MTPOTPAMMHOTO MPOIYKTA.
2. [Iponecc ympaBaeHHs! pUCKaMH.

. KonTponbHble 0OTMETKH 3TanoB padoT.

. JlnarpamMmBbl IPOLIECCOB U BPEMEHHBIE TUArPAMMBI.

. BpeMeHHBIe N CETCBLIC JUAarpaMMBI.

. Pactipenienenue ucnonHuTenei mno stanam

. Trmer PHUCKOB, KOTOPBIC MOT'YT OKa3aTb BIIMAHUC HA )IaHHBIﬁ IIPOCKT

. Cxema mporiecca ynpaBieHHUs pUCKaMU

. Pe3ynpTathl ananmsa pruckoB

O 0 31N DN W

IMpakTuyeckas: padora 6. UHcTpyMeHTaIbHOE 00€ecTieYeHHe OHTOJIOTHYEeCKOr0
MOAC/IHPOBAHUSA ]/lH(l)OpMaIII/IOHHLIX CUCTEM

Heas paGorsl: V3yueHHe HMHCTPYMEHTAIBHOTO OOECIEYEHUS OHTOJIOTUYECKOTIO
MOJIeJTUpOBaHUS MH(POPMAIIMOHHBIX cucTeM. [lonydyeHne HaBBIKOB MO MPUMEHEHUIO JTaHHBIX
METOJOJIOTUH B IPOECKTUPOBAHUU MHHOBALIMOHHOTI'O IIPOAYKTA.

[IpakTnueckass paboTa HampaBieHa Ha O3HAKOMJIEHME C HWHCTPYMEHTaJbHBIM
o0ecreyeHHeM OHTOJOIMYECKOT0 MOJETUPOBaHUS WH(POPMALMOHHBIX CHUCTEM, IIOJTy4YEeHHUE
HABBIKOB 110 IPUMEHEHUIO HHCTPYMEHTOB OHTOJIOTMYECKOTO MOJAEIUPOBAHMS.

TpeboBanus K pe3yabTaTaM BBHIIIOTHEHUS IPAKTUIECKOM padoThI:
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HOCTpOI/ITb OHTOJIOTHUYCCKYIO MOACIIb CUCTCMBI, 000CHOBATH BbIGOp HHCTPYMCHTAJILHOT' O
obecneyeHnss OHTOJIOIHYSCKOTO MOACIINPOBAHUA WHHOBAIIMOHHOTI'O ITPOAYKTA.

IlocTanoBKa 321244 K l'lpaKTI/I‘{eCK()ﬁ pa60Te 6

1. U3yunTh npenjaraeMblii TEOPETUUECKUN MaTepHall.

2. Pa3pa0boTaTh OHTOJIOTHYECKYIO MOJIENTb CHCTEMBI.

3. O6ocHOBaTh  BBIOOD WHCTPYMEHTAJIBHOTO  OOCCIEYCHHUS  OHTOJIOTHYECKOTO
MOJICTTMPOBAHUSI MHHOBAIIMOHHOTO MPOYKTa

4. Onucatb HWHCTPYMEHTAJIbHOE O00ECIEYeHHEe OHTOJIOTMYECKOTO MOEIUPOBAHUS
CUCTEMBI

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

BapuaHThl HHAUBHAYAJIBHBIX 32 IaHUH

B cootBercTBUM € yka3zaHHOW NpeAMETHON 001acTbi0 M KJjaccoM pa3pabaThiBaeMOn
CHUCTEMBI ~ pa3paboTaTh  OHTOJIOTHYECKYID  MOJENb  CHUCTeMbI, OOOCHOBaTh  BBHIOOp
WHCTPYMEHTAILHOTO 00eCMe4YeHUss OHTOJIOTMYECKOTO MOJEIMPOBAHUS HMHHOBAIMOHHOTO
HIPOJYKTA.

Tabnua 6.6 — lnnuBuyanbHble 3aJaHUS

Ne | IlpenmerHast 061acTh Knace C

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusTue B2C

6 [Toprain B2B

7 CtpoutenbHOe NpeanpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHIE NC ynpaBneHus
9 Wndpactpykrypa npeanpustus CIIIP

10 | AnnapatHas UHQPACTPYKTypa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xanue oTyeTa

ITo BbImonHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJIHSAETCA B DJIEKTPOHHOM
Buje. [1o BEIMONHEHHOMY OTYETY IPOBOAMTCS 3alllUTa IPAKTUUECKON pabOTHI.

OTder MO MUpPAKTHUECKON paboTe MODKEH COCTOATh W3 CIEIYIOIIUX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJBHBIN JTUCT;

- BBOJHAsI 4YacTh: KpaTKOE OMKCAaHWE IIeNiel mpoekTa. BBomHAs YacTh OTYeTa JOJDKHA
BKIIIOYATh TYHKTBI:  YCIIOBHME 3aJaud; TMOPSAIOK BBIMOJIHEHUS, MPOrPaAMMHO-aNapaTHbIC
Cpe€acTBa, UCIOJIB3YEMBIC ITPU BBIITOJTHCHHUHN pa6OTI)I.

- OCHOBHas 4acTh (omucaHue pabOThbI): OMHCAHUE OHTOJOTHUYECKOW MOJEIH CHUCTEMBI,
000CHOBaHHE BHIOOpAa HMHCTPYMEHTAIHHOTO OOECTIEYCHHS OHTOJOTHYECKOTO MOJCITUPOBAHUS
WHHOBAIIMOHHOTO MPOIYKTA.

- 3aKJII0YEHHE (BBIBOJIBI);

- CIIMCOK UCTIOIB30BAaHHOM JTUTEPATYPHI.

3amTa oTYeTa MO MPAKTHUECKOW paboTe 3aKIF0YaeTCs B MPEABSIBICHUN TPENOIaBaTEII0
MOJTyYEHHBIX PE3yJIbTaTOB B BHJE (aiiia U JEMOHCTPALUU MOJYYEHHBIX HaBBIKOB IPU OTBETAX
Ha BOIPOCHI MPETIOAaBaTES.

IIpakTnyeckas padora 7. Texnosoruu RDF u OWL

Hean pabotsl: M3ydyenue texnonoruit RDF u OWL.
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IIpakTuyeckas pabora HampaBjieHa Ha O3HakomuiieHHe ¢ TexHonorusimu RDF u OWL,
MOJTyYCHHE HAaBBIKOB 0 MpuMeHeHuto TexHojoruid RDF u OWL npu pa3zpaboTke mpoekTa.

TpeboBaHus K pe3ysbTaTaM BBINOJIHEHUS IPAKTUYECKONW padOThI:

[loctpouTh  OHTOJIOTMYECKYIO  MOJENb  TMPEACTABICHUS  JIaHHBIX,  HCIOJIb3YS
uHCTpyMeHTapuit Texnonorui RDF u OWL.

ITocTaHoBKa 3a1a4H K NPaKTHYECKOii padoTe 7

1. 3yuuTs npeasaraeMplii TEOpETUYECKUI MaTepHrall.

2. Onucats Texnonorun RDF u OWL.

3. IlocTpouTh  OHTOJIOTMYECKYIO  MOJETb  TMPEACTABICHUS  JAHHBIX, HCIOJB3YS
uHcTpyMeHTapuid TexHosioruiit RDF m OWL

4. Tloctpouth OTYET, BKIIOYAIOIIMM MOJAENb NpPEACTaBIECHUs HaHHbIX. I[IpencraBuTh
OTYEeT IO MPAKTUYECKON paboTe I 3alUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B cooTBeTcTBMM € yKa3aHHOH NpeaMETHOW O0NacThI0 W KJIaccoM pa3padaThiBacMOM
WH(OPMAIIMOHHONW CUCTEMBl TOCTPOHUTH MOJCIb MPEACTABICHHS JAHHBIX, HUCIOJbB3YS
uHCTpyMeHTapuit Texnonorut RDF u OWL.

Tabnuma 7.6 — lnnuBuayanpHbIe 3aJaHUS

Ne | IlpenmerHast o61acTh Knace UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusTue CRM

4 ToproBoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpouTtenpHoe NpeArnpusTHe HNC yyera

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

10 | AnmaparHas HHPPACTPYKTYpa IPEAIPUSITHSI DKcnepTHas cUcTeMa

Conep:xanue oT4yeTa

[To BemMosHeHHON paboTe coctaBisieTcss oTyeT. OTYET BBINOIHAETCS B AJIECKTPOHHOM
Buje. [1o BBIMOTHEHHOMY OTYETY MPOBOAMTCS 3aIIUTa MPAKTUYECKON PabOTHI.

OTyer MmO TpakTUYECKOW paboTe HOMKEH COCTOSATh W3 CIEAYIONIMX CTPYKTYpPHBIX
3JIEMCHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAsl 4YacTh: KpaTKOE OMUCaHUE Liefied mpoekta. BBoaHas yacTh OTYeTa JIOJKHA
BKJIFOYATh TYHKTBHI:  YCJIOBHE 3aJa4M; TOPSAIOK BBIOJTHEHHUS; MPOrpaMMHO-aNnapaTHbIe
CPEIICTBA, UCIIOIh3yEeMbIEe TIPU BHITIOTHEHUH PAOOTHI.

- OCHOBHasI YacTh (OMHCcaHue paboThl).

- 3aKJIIOYCHHE (BBIBOIBI);

- CIIICOK MCTOJIb30BAaHHOM JIUTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKON paboTe 3aKII0YaeTCs B MPEAbIBICHUH MIPETIOIaBaTEIIO
MOJIYYCHHBIX PE3YJIbTaTOB B BUJE (aiija U JEMOHCTPAIIMU MOTYYCHHBIX HABBIKOB MPH OTBETAX
Ha BOIIPOCHI IPENO/IaBATEIIS.

IIpakTnyeckas padora 8. [I[puMeHeHHE OHTOJIOTHYECKUX Mo/leJIeid HHHOBAIMOHHBIX
NPOAYKTOB

Hear padorbl: H3ydeHue crparerwmii TPUMEHEHHS OHTOJOTMYECKHX MOJENEH
HWHHOBAITMOHHBIX ITPOAYKTOB.
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[IpakTnyeckas paboTa  HampaBieHa Ha  W3y4€HHE  CTpaTeruii  NPUMEHEHUs
OHTOJIOTMYECKHUX MOJEICH MHHOBALMOHHBIX MPOJYKTOB U IOJy4YE€HUE HABBIKOB I10 IPUMECHEHHIO
U3YYEHHBIX KEHCOB MpH pa3paboTKe MHIMBHUIYaIHHOTO IPOEKTA.

TpeboBanus k pe3ysabTaTaM BBIIOIHEHUS IPAKTUYECKOM padoThI:

[ToctpouTh MOJENb MPOEKTa, HCHOIB3yd HH(POPMALUIO O TMPaKTHKE IPUMEHEHHUS
OHTOJIOTMYECKHUX MOJEIICH:

IlocTanoBKa 321244 K l'lpaKTI/I‘{eCK()ﬁ pa60Te 8

1. U3yunTh npenjaraeMblii TEOPETUUECKUN MaTepHall.

2. Onwmcath MOAENb MPOEKTa, HWCHOIB3ysd HHPOPMALUIO O NPAKTUKE NPUMEHEHUS
OHTOJIOTUYECKUX MOJEIIEH.

3. IlocTpouthb OTYET, BKIIIOYAIOIINI ONMKMCAHUE CTPATETHH MPUMEHEHHUS OHTOJIOTMYECKUX
MojieJiell MHHOBAllMOHHBIX MPOIYKTOB. [IpencTraBuTh OTUET MO MpakTHYECKOH pabdoTe ist
3aILUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B cootBercTBUM C yKa3zaHHOW INpeAMETHON 001acTbi0 M KjaccoM pa3padaTbiBaeMOM
UH(POPMALIMOHHOM CUCTEMBI IOCTPOUTH MOJIEIb MPOEKTA, UCHOIb3ysd MHPOPMALIUIO O MPAKTUKE
IIPUMEHEHHUS OHTOJIOIMUYECKUX MOJEIIEH.

Tabnuna 5.6 — lnnuBuyanbHble 3aJaHUS

No ITpeameTHas o6iacTh Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeamnpusiTue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CtpoutenbHOe NpeanpusTie NC yuera

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

10 | AnnapatHas UHQPACTPYKTypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xanue oTyera

ITo BbImonHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJHSAETCA B DJIEKTPOHHOM
Buze. [1o BEIMOTHEHHOMY OTYETY MTPOBOAUTCS 3aIUTa MPAKTUIECKON pabOTHI.

OTuer moO NpakTUYEeCKoll paboTe IOMKEH COCTOATh W3 CIEAYIONIMX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJBHBIN JUCT;

- BBOJHAsI YacTh: KpaTKOE OMKCaHWE IIeNiel mpoekTa. BBomHAas YacTh OTYeTa JOJDKHA
BKIIIOYATh TYHKTBI:  YCIIOBUE 3aJaud; TMOPSAJOK BBIMOJIHEHUS, MPOrPaMMHO-aNapaTHbIe
CpeZCTBa, HCIIOJIb3YeMbIe TP BBHITIOJTHEHUU PaOOTHI.

- OCHOBHAsI 4acTh (OMHCcaHue paboThI):.

- 3aKJII0YEeHHE (BBIBOJIBI);

- CIIUCOK MCIOJIb30BaHHON JIUTEPATYPHI.

3amTa oTYeTa MO MPAKTHUECKOW paboTe 3aKIF0YaeTCs B MPEABSIBICHUN TPENOIaBaTEII0
MOJTyYEHHBIX PE3yJIbTaTOB B BHJE (aiiia U JEMOHCTPALUU MOJYYEHHBIX HaBBIKOB IPU OTBETAX
Ha BOIPOCHI MPETIOAaBaTES.
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5. VYEBHO-METOJIAYECKOE 1 WTH®OPMAIIMOHHOE OBECITEYEHUE
TACIATITAHBI

5.1. IlepeyeHb OCHOBHOI U 10NIOJHUTEIbHOI JTUTEPATYPbI, HEOOXOAUMOI 1JIs1
OCBOEHMS JHCHHIIIMHBI

5.1.1. IlepeyeHb OCHOBHOM JIMTEPATYPHI

bapeimieBa A.B., bangun K.B., I'omo P.C., Ilepenepser U.N. MuHoBanuu: YdeOHOe
nocobue / Ilox obmi. pen. a.3.H., mpod. A.B. bapeimeBoii. — 2-¢ uzn. — M.: U3marenscko-
toproasi kopnopanuus «/lamkos u K », 2018.

5.1.2. IlepeyeHb 1ONMOJTHUTEJBHOM JIUTEPATYPbI
NunoBanmonnpi MeHepkMeHT : Kype jgekumit / FO.H. Kymakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.denepaunn, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

5.2. [lepeueHb y4eOHO-METOAMYECKOTr0 00ecredeHUsI CAaMOCTOSITeJIbHOI padoThl
o0yuyaruuxcst Mo JUCHUNJINHE

1. MeTOI[I/ILICCKI/Ie YKa3aHuda 10  BbIIIOJIHCHUIO IMPAKTUYCCKUX pa60T 110 JUCHUIIIIMHEC
((I/IH)KeHepHBIC KCHCHI: OT MPAKTUYCCKUX 3a/la4 K MHHOBAIIUOHHBIM PCHICHUSAM.

2. MeTOI[I/ILICCKI/Ie YKa3aHuda Uil CTYACHTOB 110 OpraHU3anuu CaMOCTOSITEILHOMN pa6OTbI
IO JUCHMITIIIMHE ((I/IH)KeHepHI)Ie KCHCHI: OT IMMPAKTUYCCKUX 3aa4 K MHHOBAIIUOHHBIM PCUHICHUAM)).

5.3. [lepeuens pecypcoB HHGPOPMAIHOHHO-TEIeKOMMYHUKAIIMOHHON ceTH
HNuTepHeT, HEOOXOAUMBIX /IJI OCBOEHMS U CHUIIIHHBI

HNuTepHeT-pecypcenl:
. https://www.tks.ru/ - poccuiickuii TaMOKEHHBINH HH)OPMAITMOHHBIN TTOPTAJL.
. http://lwww.ved.gov.ru/ - mopraji BHENIHEIKOHOMHUYECKOM HH(BOPMAIIHH.
DJIeKTPOHHBbIE OMOJIUOTEYHbIE CUCTEMBbI:
3. http://biblioclub.ru/ - Yausepcurerckas 6udanorexa ONLINE.
4. http://www.iprbookshop.ru/ - DnekTpoHHast GMOIMOTEYHAS CHCTEMA.
5. https://elibrary.ru — nayunas snekTpoHHast OndIHOTEKA
IMpodeccnonanbubie 0a3bl JAHHBIX

6. http://www.customs.ru — oduiranpHblil caiit denepaabHON TAMOXKESHHOU CITyKObI PD

7. http://leconomy.gov.ru - odunmanbHE callT MUHHCTEPCTBA 3KOHOMHYECKOTO
pa3BUTHSI.

N -

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUSA PO
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXIEHUWE BBICHIETI'O ObPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIbHBI YHUBEPCUTET»
[Tsaturopckuit uncTUTYT (punuan) CKOY

MeToanyeckue yKkazaHus
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JUTsI O0YUaIOIIUXCS TI0 OPTAHU3AIMY U TIPOBEICHUIO CAaMOCTOSTEIHFHON pabOThI
o qucnuiuinae « MH)KEHEPHBIE KEMCBI: OT IPAKTUYECKHX 3AJJAY K
NHHOBAIIMOHHBIM PEIIEHUSAM)

JJ1s1 CTYJICHTOB HarpasieHus moarotoBku 38.03.01 Ixkonomuka
HaIpaBJICHHOCTH (Mpoduiib) PUHAHCHI U OYXTAJITEPCKUil yueTa

IIsaTuropck, 2025
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1. O01mme moJ0KeHUs

CamocrosarenbHass pabora — IulaHUpyeMass y4yeOHas, y4eOHO-HCCIIeoOBaTeNbCKasl,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs [0 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpernojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEJCTBEHHOM Y4YaCTHUHU MpernojaBaTels,
OCTaBJISIONIEM BEIIYIIYIO POJIb 32 PabOTOM CTYACHTOB).

CamocrostensHas padota crynaeHToB (CPC) B BY3e sBrsiercss BaXKHbIM BHIOM y4eOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— (¢opmMupoBaHHEe U YCBOCHHE COJEp)KaHHA KOHCIEKTa JIeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
o0Opa3oBaTenbHbIe peCypChl (MEKTPOHHBIE YU€OHUKHU, HIEKTPOHHbBIE OMOINOTEKH U JIP.);

— HalMcaHUe JOKJIAJ0B;

— IIOJTOTOBKA K CEMHHApaM, MPAKTHYECKUM H Ja00paTOpHBIM paboTaM, ux o(opMIICHHE;

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

— BBINIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX paboT, IPOCKTHAS AEIATEIbHOCTD;

— TIOJrOTOBKA MPAKTUYECKUX Pa3pabOTOK U PEKOMEHIAIHMH MO PEIIeHUI0 MPOOIeMHOM
CUTYalluu;

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

— KOMIBIOTEPHBIA TEKYIIUH CAMOKOHTPOJIb U KOHTPOJIb YCIIEBAEMOCTH Ha 0aze
3JIEKTPOHHBIX 00YUAIOIINUX U aTTECTYIOUINX TECTOB;

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBINIOJIHEHHUE BBIMTYCKHON KBAaNU()PUKAMOHHONW pabOTHI U JIp.

Mertoarka opraHu3alli CaMOCTOSTEIbHONW paboThl CTYJEHTOB 3aBHCHUT OT CTPYKTYpHI,
XapakTepa U OCOOEHHOCTEM H3ydaeMoll IUCIUIUIMHBI, 00beMa 4YacoB Ha €€ H3yueHue, BHUJa
3aJJaHUi ISl CaMOCTOSTENIbHOM PabOThl CTYIEHTOB, MHIMBHYalbHBIX KaueCTB CTYJEHTOB U
YCJIOBHM Y4EOHOMU IeATeTbHOCTH.

IIponiecc opraHu3alMM CaMOCTOSTENbHOW pabOThl CTYIEHTOB BKJIKOYaeT B cels
CJIETYIOIINE ATAlbI:

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

— OCHOBHOM (peanu3anus MporpaMMmbl, UCIOIb30BAHNE MPUEMOB MOMCKA WH(POPMAIINY,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepefAayd 3HaHuM, (UKCHpPOBAaHHE pPE3yJIbTaTOB,
camoopraHu3zalus mnporecca padoThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
oreHka d((EKTUBHOCTH TPOTPAaMMBI M TIPUEMOB pabOTHI, BBIBOABI O HAINPABICHHUIX
ONTUMU3ALNH TPYJA).
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2.10eab 1 32124 CAMOCTOSATEILHOM PA0OTHI

Benymas nens opranumsanuu u ocymectBieHus CPC coBmamaer ¢ nenbpio oOydeHus
CTy/IeHTa — ()OPMHPOBAHUE YHHUBEPCATbHBIX KOMITCTCHIINH.

[Tpu opranuzamuu CPC BaXHBIM U HEOOXOIUMBIM YCIIOBUEM CTAaHOBSTCS (HOPMUPOBAHHE
YMEHHUSI CaMOCTOSITEIbHOW paboThl ISl TPUOOPETEHHsI 3HAHWW, HABBIKOB M BO3MOXXHOCTHU
OpraHu3aIy Y4eOHOW M HAy4HOU JesTeNbHOCTH. L{enbio caMoCTOsATeNbHON padOThI CTYICHTOB
SBIISICTCS  OBJIAJiIcHHE (DyHIaMEHTaIbHBIMH 3HAHHSIMHU, NPOPECCUOHATBHBIMU YMEHHSIMH U
HABBIKAMHU  JICATEIBHOCTH 1O TPOQWII0, OMNBITOM TBOPYECKOH, HCCIENOBATEILCKON
NeSITETTHHOCTH. CamocrosTenpHass ~ paboTa  CTYIEHTOB  CIIOCOOCTBYET  pa3BUTHUIO
CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BAHHOCTH, TBOPUYECKOTO MOJIX0a K PEIICHHUIO
po0sieM yueOHOTO ¥ TPOo(heCCHOHATBLHOTO YPOBHS.

3agauamu CPC sBasitoTcs:

— cUCcTeMaTH3alMs W 3aKpeIUIeHHE IOJIYYCHHBIX TEOPETUYCCKHX 3HAHUH U
MPAKTUYECKUX YMEHUH CTYICHTOB;

— yruyOJIeHHe W pacuIMpeHUe TECOPETUYCCKUX 3HAHUIA;

— (dopMUpOBaHHE YMEHHWI HCIIOJIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMCHTAIUIO ¥ CIICIUATIBHYIO JINTEPATYPY;

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

— (opMUpOBaHHE CAMOCTOSITCIBHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHUIO M CAaMOPEaTH3allHH;

— pa3BHUTHE UCCIICIOBATCILCKUX YMEHUI;

— UCIOJIb30BaHWE MaTepuana, COOPaHHOTO M IMOJIyYEHHOTO B XOJC CaMOCTOSTEIHHOU
paboTHI M JTAOOPATOPHBIX 3AHATHH.

3.TexHoJIOrHYeCKasi KAPTA CAMOCTOATEJIBHOM PadOTHI CTyAeHTA
JU1l CTY/1eHTOB 04HO0-32049HOM (popMBbI 00yUeHHSI:

CpenactBa u O6beM yacoB, B TOM YHCIIE
Konpt
TEXHOJIOTUU CPC | KonrakthHas | Bcero
peaym3yeMbIX | Bup nesTenbHOCTH
- OLICHKHU paboTa ¢
KOMITETEHITHH, CTYJICHTOB
npenojaBat
UHIUKaTOpa(oB)
eneM
2 cemecTp
YK-3 CamocrositenpHoe | CoOecenoBaHue
(MI-lyics; | msyucnne 5418 | 6,02 60,2
N-2vyk-3; JUTEpPaTyphl
NJI-3vk-3)
VK-3 IToaroroBka x ColOecenoBanue
(I/II[-lyK-g. ; IIPAKTUYECKUM 1,62 0,18 1.8
N-2yk-3; 3aHATHUSAM
NJ1-3vk-3)
VK-3 [TogroroBka Joxman
(NI-1yk-3; JIOKJIaia
9 1 10
N-2yk-3;
NJI-3vk-3)
Hroro 3a 2 cemectp 86,2 9,8 98
Hroro | 86,2 9,8 98
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4.IlopsA10K BBINMOJTHEHUSI CAMOCTOSITEIbHON Pa00ThI CTYIEHTOM

4.1. Memoouueckue ykasanus no pabome ¢ yueOHOU 1umepamypou

[Tpu pabote ¢ KHUroW HEOOXOAUMO TMOAOOpATh JUTEPATYPY, HAYUYUTHCS 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
nociie TPaBUIBHOTO YSACHEHHUS MpPEIbIIyIIero, OMHChIBas Ha Oymare Bce BBIKIAAKUA U
BBIUMCJIEHUS] (B TOM YHUCIIE TE€, KOTOpble B YYEOHMKE OIYILIEHbl WIM Ha JIEKUUU JaHbl JUIS
CaMOCTOSITENILHOTO 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 aHAJIOTUYHBIC TPUMEPBl CaMOCTOATENbHO. HyXHO 1nOOMBaThCcs TOYHOTO
NPEACTABICHUSI O TOM, 4YTO u3ydaellb. [loJe3HO coCTaBisATh ONOpHBIE KOHCHEKTHL. [lpu
M3y4EeHUU MaTepHaya Mo y4eOHUKY MOJIE3HO B TeTpaau (Ha CHEIHATbHO OTBEJICHHBIX IMOJISIX)
JIOTIOJIHATh KOHCHEKT JIeKUUW. TaMm ke clleyeT OTMeuYaTb BOIPOCHI, BBIACIICHHBIE CTYIEHTOM
JUIsL KOHCYJIBTAllMU C IIPEINO0JIaBaTEIEM.

BbIBOIBI, TTONTyYEHHBIE B pE3yibTaTe U3YUYECHHS, PEKOMEHIYETCSI B KOHCIIEKTE BBIJEISATH,
YTOOBI OHU MPH MEPEUUTHIBAHUY 3aITUCEH JTyUIlle 3alIOMUHAINCH.

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
CILY’KMTb ITOCTOSIHHBIM CIIPAaBOYHUKOM JJIsl CTYJEHTA.

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
CBEJICHMSI, YCBOUTh MH(GOPMAIMIO MOJHOCTHIO WM YAaCTMYHO, KPUTHUYECKU IPOAHAIU3HPOBATH
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)

ycBauBaromas (yCwivs 4MTaTeNlsl HampaBlIeHbl Ha TO, YTOOBI KaK MOXKHO TIIOJHEe
OCO3HATh W 3allOMHUTh KaK CaMU CBEICHMS HU3JlaraéMble aBTOPOM, TaK M BCIO JIOTHMKY €ro
paccyx1eHUi)

AQHAIUTUKO-KPUTHUYECKAsl (YUTATeNlb CTPEMUTCS KPUTHUYECKH OCMBICIUTh MaTepHall,
MIPOAHAIM3UPOBAB €r0, ONPE/IETNB CBOE OTHOIIEHHE K HEMY)

TBOpYECKas (CO3/[aeT y YuTaTeNsl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPAaBHOU
MYHKT JUJIS1 CBOMX PAcCyKJeHUM, Kak o0pa3 /i NeiCTBUS MO aHAJIOTMM U T.I. — HUCIOJIb30BATh
CYXKICHHS aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaONIOJCHUSA, pa3pabOTaHHYI0 METOJUKY,
JOTIOTHUTD WX, ITOIBEPIHYTh HOBOM IPOBEPKE).

OchosHble 8U0bl CUCEeMAMUUPOSAHHOU 3ANUCU NPOYUMAHHO2O.!

AHHOTHpOBaHHE — TPEAETbHO KpPAaTKOE CBSI3HOE OINUCaHWE MPOCMOTPEHHON WM
IIPOYUTAHHOMN KHUTHU (CTAaTbH), €€ CONEPIKAHUS, UCTOUHUKOB, XapaKTepa U Ha3HAUYEHUS;
[InanupoBanue — KpaTkas JIOTMYECKas OpraHM3alus TEKCTa, PacKpbIBAIOIIAs

COJIEp’KaHUE U CTPYKTYPY U3Y4aeMOIo MaTepuana,
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Te3upoBaHue — JTaKOHMYHOE BOCIPOM3BEIEHHE OCHOBHBIX YTBEP)KICHHUU aBTOpa 0€3
MpUBJICYEHHS (PAKTUUECKOT0 MaTepuara;

[{utrpoBaHue — TOCIOBHOE BBITMCHIBAHUE U3 TEKCTA BBIACPIKEK, U3BJICUCHUN, Hauboiee
CYILIECTBEHHO OTPAXKAIOUIUX TY WJIA UHYIO MBICIIb aBTOPA;

KoHcnexktupoBaHnue — KpaTkoe U IOCJIEI0BATEIbHOE M3JIOKEHHE COJEPIKAHUS
IIPOYUTAHHOTO.

KoHCHeKT — CIOXHBIH cIT0co0 M3II05KEHHs COACP)KaHUS KHUTH WM CTaThH B JIOTHYECKON
nociea0BaTeIbHOCTH. KOHCIIEKT akKyMynHpyeT B ce0e Mpeablaylue BUIbl 3alHUCH, TT03BOJISET
BCECTOPOHHE OXBATUTh COJIEP’)KaHUE KHUTH, cTaThbH. [I03TOMY yMeHHE COCTaBISAThH IJIaH, TE3UCHI,
JlenaTh BBIMUCKU U JPYTHE 3alIMCH ONPENENseT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue ykazanusi N0 cOCMagieHu0 KOHCNeKma:

1. BHuMaTeNnbHO NPOYUTANUTE TEKCT. Y TOUHUTE B CHPABOUYHOM JINTEPAType HEMOHSTHHIE
cioBa. [Ipu 3anucu He 3a0ybTe BHIHECTH CIIPABOYHBIC TaHHBIC HA MOJIST KOHCIICKTA.

2. Boigenute riaBHOE, COCTaBbTE IUIAH.

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

4. 3akoHCHEKTUpYHTEe  Marepuall, 4YeTKO  ciexys  myHKkraM  IuiaHa.  Ilpu
KOHCIIEKTUPOBAHUM CTapalTeCh BBIPA3UTh MBICIb CBOMMHU CIIOBAaMHU. 3aIllUCU CIEAYET BECTH
YETKO, ICHO.

5. I'pamotHO 3amnuckiBaiiTe nutatel. L{uTupys, y4uThIBaliTe JIAKOHUYHOCTH, 3HAYUMOCTh
MBICIIH.

B TekcTe KOHCIEKTa KenaTeqbHO NIPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJIOXKEHUS, HO U UX
JoKazarenbcTBa. [Ipu odopMIleHMH KOHCIIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH KaXKIOTO
npemioxkeHus. MpICTU aBTOpa KHUTH CIEAyeT H3JaraTb KpaTko, 3a00TsICh O CTWIE U
BBIPAa3UTEIbHOCTH HAMCAHHOTO. YHCIIO AOMOJIHUTENBHBIX 2JIEMEHTOB KOHCIIEKTA JOKHO OBITH
JOTUYECKH  OOOCHOBAaHHBIM,  3alMUCH  JOJDKHBI  PAclpeleNsiThCs B ONpeAeNeHHOU
MOCJIEI0BATEIbHOCTH, OTBEYAIOIIEH JIOTMUECKON CTPYKType MpousBeaeHus. s yrouHeHus u
JIOTIOJTHEHUSI HE0OXO0AUMO OCTABJIATh MOJIS.

OBnazneHne HaBbIKAMU KOHCIIEKTHPOBAaHMS TpeOyeT OT CTYAEHTa LIEJIeyCTPEMIIEHHOCTH,
MOBCEHEBHOM caMOCTOATENbHOIN paboThI.

4.2. Memoouueckue ykasauusi no n0020MmMoeKe K NpaKmu4eckKum 3aHamusim

JUis  Toro 4YTOOBI NPAKTUYECKHE 3aHSITUS MPUHOCWIM MAaKCHUMAaJbHYIO IOJb3Y,
HE00X0/IMMO MOMHUTb, YTO YNPaKHEHHE U pellIeHHe 3aJad MPOBOJATCS MO BBIUUTAHHOMY Ha
JEKUUAX MaTepuaily W CBS3aHbI, KaK MPaBUJIO, C JETAIbHBIM pa300poM OTIEIbHBIX BOIPOCOB
JEKIMOHHOro Kypca. Crenyer NOAYEpPKHYTh, 4YTO TOJBKO TIIOCJIE YCBOECHHS JIEKIIMOHHOIO
MaTepuaia ¢ ONPEJEeIICHHON TOUKM 3peHHs (a UMEHHO C TOW, ¢ KOTOpPOW OH H3Jaraercs Ha
JEKIMSIX) OH OyJeT 3aKperIsaThes Ha TaOOpaTOPHBIX 3aHATUAX KaK B pe3yibTaTe 00CYXKIECHUS U
aHaJIM3a JEKLIMOHHOIO MaTepuaa, TaKk U ¢ IOMOIIbIO pelleHHs MPOOJIEMHbBIX CUTYyallui, 3a1a4.
[Tpu 5TUX yCcIOBHSIX CTYIEHT HE TOJBKO XOPOIIO YCBOMT MaTepuaj, HO U HAyYUTCS IPUMEHSThH
€ro Ha MpakTUKe, a TaKKe IMOJIYYUT JOMOJHUTENbHBIM CTUMYN (M 3TO OYEHb BAXKHO) JUIS
AKTUBHOU MPOPAOOTKH JICKIUH.

[Ipu camocTOSITENFHOM pELICHUH 3aJjad HY>KHO OOOCHOBBIBATh KaXKIbli 3Tall peIleHus,
UCXOJS U3 TEOPETHUUECKUX MOJO0XKEHUM Kypca. Eciau cTyleHT BUINT HECKOJBKO IYTEH peleHus
npo0sieMbl (3aaun), TO HYXKHO CpPaBHHMTb UX W BBIOpaTh camblii pannoHaibHbIA. [lone3no no
Hayaja BBIUMCIEHUI COCTaBUTh KpaTKUM IJIaH pemeHus npoOneMsl (3amauu). Perienue
npoOJIEMHBIX 3aj]ad WM IPUMEPOB CJeNyeT M3JjlaraTth MojJApoOHO, BBIUMCIEHMs pacroiaraTh B
CTPOTOM TIOPSIAKE, OTHENSsI BCIIOMOTAaTENbHBIE BBIUMCICHHMS OT OCHOBHBIX. PemieHus mnpu
HEO0OXOIUMOCTH HYXKHO COMPOBOXKIAaTh KOMMEHTAPUSIMU, CXEMaMH, YepTeKaMH U PUCYHKAMH.

Crenyer NOMHUTB, YTO pPEUICHHE KaXJ0M y4eOHOW 3aaud JOJDKHO JOBOJUTHCS [0
OKOHYATEeJIbHOI0 JIOTHYECKOr0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, W 1O BO3MOXHOCTH C
BBIBOZIOM. [lodydyeHHBI OTBET cienyeT MPOBEPUTh CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYyIIECTBa
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naHHOW 3amaun. [lonme3Ho Takke (ecld BO3MOXKHO) pemIaTh HECKOIBKHMH CIOCO0aMH U
CPaBHHUTH IOJIyYCHHbIE pe3ynbTarhl. PemieHue 3ajad AaHHOTO THMNA HY)XHO HPOAOJIKATH 0
puoOpeTeHNs: TBEPABbIX HABBIKOB B UX PEILICHUH.

4.3. Memoouueckue yKkazanus no camonposepke 3HaHuil

ITocne u3yyeHus ompeneneHHON TeMbl MO 3alHMCSIM B KOHCIIEKTE U YYEOHHKY, a TakxkKe
pELIeHUsT JOCTATOYHOI'O KOJIMYECTBA COOTBETCTBYIOIIMX 3a7a4 Ha INPAKTHYECKUX 3aHATHUIX U
CaMOCTOSITEJIBHO CTYJNEHTY PEKOMEHAYETCSI IPOBECTH CaMOINPOBEPKY YCBOCHHBIX 3HAHUM,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3yYEHHOHN TEME.

B citydae HE0OXOJUMOCTH HYKHO €Ilie pa3 BHUMATEIbHO pa300paThcs B MaTepHalle.

NHorna HEnOCTaTOYHOCTh YCBOEHHUS TOTO WJIM MHOT'O BOIIPOCA BBIACHSETCS TOJIBKO IIPU
W3YYEHUH JajbHEMIIEro Marepuana. B 3ToM ciydae Hago BEPHYThCS Ha3al U IOBTOPUTH ILUIOXO
YCBOEHHBIM MaTepuall. BaKHBII KpUTEPUH YCBOECHMS TEOPETUYECKOIO Marepuaia — yMEHHE
0TBEYaTh Ha BOIPOCHI JUIs coOece10BaHMUS.

Bomnpocs! 1151 codecenoBanust
IIpenna3znauenue onpocHuka Keipcu
Data mining - ato
YeM laHHBIE OTIMYAKOTCS OT 3HAHUU
OHrosnOrNs - 310
Mo03roBoii WTYpM - 3TO
Urto otHocutcst kK CASE-cpeactBam
Kakwne dakTops! IpuBOIAT K POPMHPOBAHUIO YAATICHHBIX KOMaH?
CocraBieHre BHYTPEHHET0 KOMMYHUKAIIMOHHOTO TJIaHa
[TmanupoBaHue TPOEKTOB HA KOPOTKUX OTPE3Kax BPEMEHHU/CIPUHTAX
0. [MpuHIMIIBI KOMaHAHOM PabOTHI
11. Tunonorust KOMaHIHBIX POJICH
12. Komanga - 3To
13. OcHOBHBIE IPHU3HAKKA KOMAH/IBI
14. OmnpeneneHre «kKOMMYHUKAIIHS
15. Tum-OunauHT - 3TO
16. BupTryanbHble KOMaHbI - 3TO
17. Yto o3Hagaer «I OMOr€HHOCTEH COCTaBa KOMAaHIbI»
18. KomnexktuBHas pedrexkcus
19. Yto o3nauaer KomaHAHBIN KOyYHHT
20. Tpu Bu1a MH)KEHEPHBIX KeHCOB
21. TloHsATHE WHXXEHEPHOTO Kekca
22. Paznienibl OCHOBHOM CTPYKTYpBI HHXKEHEPHOTO Keiica

BOoo~NoOR~WDNE
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TecroBble 3a1aHusA
1. Komanouas opeanusayus mpyoa obecneuusaem ...

a) KOMAaH/THBIN JTyX

b) BBICOKYIO MOTHBALIUIO

C) MOJTyYCHUE CHHEPTUU

d) MOBBIIIICHUE ITPOU3BOICTEIILHOCTH TPYIa

2. YUmobvi KomarOvl cmanu camoopeaHu3yrOUUMUCT eOUHUYAMU, 8AICHO 0becneyums ...
a) HAJIMYKME PECYPCOB Il pabOThI KOMaH/IbI

b) aJICKBaTHbIC KOMMYHUKAIIMHA MEX1y HUMU

C) MOJIHYIO CAaMOCTOSITEIIEHOCTh pabOoThI

d) TOYHOCTH IOCTABJIEHHBIX LIEJIEN

3. bnazooaps komanoam KOMnAaHus cmanosumcs ooiee ...
a) TUOKOM B IPUHATHHU PEIICHUIN

b) TUCUUTUIMHUPOBAHHON MPH NCIIOTHEHUH PEIICHUI
C) aKTHUBHOM MU pa3paboTKe peuieHni

d) WHUIMATUBHOHN TMPU BHIOOPE BapUAHTOB PEIICHUN

4. Bracmv, nocmpoennas na cuie TuYHbIX Ka4ecme Uy CnocoOHOCMuU Tuoepa, s81emcsi.
a) TUKTaTOPCKOM;

0) SKCIIEPTHOM;

B) IPUHYIUTEIbHOM’;

) Xapu3MaTH4ECKOM.

5. Haubonvuyio s¢hghexmunocmos 8 co8pemMeHHblX YCa08Uix npediazaem nooxo0 K NOHUMAHUIO
cymu iudepcmea.

a) C TIO3UIMH JINYHBIX KAueCTB;

0) MOBEICHYECKHIA;

B) CUTYallMOHHBII;

T') aJIaITUBHBIMN.

6. OcHosHbIM OmauYUemM KOMAaHObl Om 00bIYHOU paboueli cpYnnbl A6IAEMCA:
a) HAJIM4Me JIUJepa;

0) pasmep;

B) TPYIIIIOBOE €JMHOMBICIINE;

T') HATMYHE POJIEBOH CTPYKTYPHI;

1) HUINYHE CUHEePTreTHuecKoro 3¢ ¢exra.
7. Hnscenepmwiii ketic — amo

a) MpaKkTUYecKas 3ajladya, OCHOBAaHHAs Ha peallbHOW MPOU3BOJCTBEHHON CUTYallMH, KOTOpPast
TOTOBUTCS MO MarepHalaM KOHKPETHOTO TEXHOJIOTMUYECKOTO MPEANPUATHS, KOMIIAaHUU,
XOJIIMHTA, KOPIOPALMK WJIN APYTOl OpraHu3allui.

b) TeopeTnueckas 3ajaya, OCHOBaHHAas Ha peasibHOM MPOM3BOJCTBEHHON CUTYyallMH, KOTOpas
TOTOBUTCSl 10 MaTepHajlaM KOHKPETHOI'O TEXHOJIOTMUYECKOTO MPEANPUATHS, KOMITAHUH,
XOJIIMHTa, KOPIOPAIIMHU UK APYTrOoi OpraHu3aluy.

C) MpaKTUYeCKas 3ajladya, OCHOBAHHAs Ha THUMOTETHUYECKOW CUTYaIluu
8. OcHoBHVLIM OmaUYUEM UHICEHEPHBIX KellcO8 Om OusHec-Kelco8 AGNAemcs mo, 4mo

a) B HMX OCHOBC JIC)KAT KOHKPCTHBLIC HHIKCHCPHBIC 3ala4u C HCECKOJIbKUMHU BO3MOKHBIMU
MMpaBUJIbHBIMHU PCIICHUAMU U OINPCACTICHHBIM HOH60pOM JaHHBIX.

b) B MX OCHOBE JIe)KaT TEXHOJOTHUYECKUE 3a/1a4H C OMPEEICHHBIM ITOJ00POM TaHHBIX.
C) B MX OCHOBE JIeXKAT NPABUWIbHBIEC PEUICHUS C ONPEACICHHBIM I10100POM JTaHHBIX
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4.4. Memoouueckue yKkazanus no HANUCAHUIO HAYYHBIX MEKCMO8 (00K1a008, pedhepamos, 3cce,
HayuHulx cmametl u m.o.)

Ilepen Tem, Kak MPHUCTYNUTh K HANKWCAHUIO HAYYHOTO TEKCTa, BAXKHO pa3zolparbcs,
KaKoBa MCTHHHAS II€b BAIlIEr0 HAYYHOTO TEKCTa - ATO MOMOXET BaM Pa3yMHO pacCIpe/ICiIHTh
CBOU CHJIBI U BpeMSI.

Bo-mepBbIX, cHauaia HYXXHO OIPEICIUTHCS C WACed HAyYHOTO TEKCTa, a IS 3TOTO
HEOOXOMMO HAy4HUThCS JHOO OTHOCHTBCA K pasHbIM SBICHHSIM U (pakTaM HECKOJIBKO
KPUTHYECKH (CBOS WES — KaK MHAs TOYKA 3PEHUs), JTHOO HAYYHTHCS YBIEKATHCS KAKUMH-TO
U3BECTHBIMH HJIESIMH, KOTOpBIE HYXKAAIOTCA B J0paboTKe (Maess — Kak ONTUMHCTHYECKas
NO3WIIMS WM HAINpPaBICHHOCTh HA JaJbHEHIIeEe COBEPIICHCTBOBAHUE YK€ HW3BECTHOro). Bo-
BTOPBIX, HAYYUTHCSI OPraHU30BBIBATH CBOE BPEMSI.

[Tucate cienyer SICHO W TOHATHO, CTAapasCh OCHOBHBIC IOJIOKEHHS (OPMYIMPOBATH
YeTKO M HEIBYCMBICIEHHO (Y4TOOBI W caMOMy TMOHSATHO OBUIO), a TaKXKe CTPEeMsCh
CTPYKTYPUPOBATh CBOM TEKCT.

Cucrematuzansi ¥ aHaTU3 H3YYEHHOW JUTEpaTyphl IO MpoOJieMe HCCIeIOBaHUS
MO3BOJISIOT CTYJICHTY Hamucarb padory.

Pabounii BapuaHT TekcTa JIOKJIaZa MPEIOCTaBISIETCS PyKOBOAMUTENIO Ha MpoBepkKy. Ha
OCHOBe pabouero BapuaHTa TEKCTa PYKOBOJIUTEIbL BMECTE CO CTYACHTOM OOCYyXKaaeT
BO3MO>KHOCTH JIOPaOOTKH TEKCTa, ero oopmiieHue.

Cmpykmypa doxnaoa:

— Brenenme (He Oomee 3-4 crpanmi). Bo BBemeHWH HEOOXOAMMO OOOCHOBATH BBIOOD
TEMBI, €€ aKTYaJIbHOCTh, OYEPTUTHh OOJIACTh UCCIIEIOBAHUS, OOBEKT MCCIICAOBAHMS, OCHOBHBIC
LEJIU ¥ 32]1a41 UCCIICTOBAHMS.

— OcCHOBHasl 4acThb COCTOMT U3 2-3 pa3nenoB. B HUX pacKpbIBaeTcsl CyTh HCCIIETyeMON
poOJIEMBI, TIPOBOAUTCS 0030p MUPOBOM JIUTEpATypbl M HCTOYHUKOB MIHTEpHET MO MpeaMery
WCCIICIOBAaHMSI, B KOTOPOM JIa€TCsl XapaKTEPUCTHKA CTENEHH Pa3paOOTaHHOCTH MPOOJIEMBI H
aBTOpCKasl aHAINTUYECKas OLIEHKa OCHOBHBIX TEOPETUYECKHX IIOJXOJIOB K €€ PELICHMIO.
Wznoxenne Martepuania HE IODKHO OTPAaHUYMBATHCS JIMIIb OMHCATENBHBIM ITOAXOJOM K
pacKpbITHIO BbIOpaHHON TeMbl. OHO TakXke OJDKHO COAEp)KaTh COOCTBEHHOE BHICHHE
paccMaTpuBaeMoi PoOIEeMbl U M3JI0KEHHE COOCTBEHHON TOYKH 3pEHHsI HAa BOSMOXKHBIE ITyTH
ee pereHus.

— 3akmouenue (1-2 cTpanunpl). B 3axkitoueHuu KpaTKo H3JIaratoTcsl JTOCTUTHYTHIE MpU
M3YYEHHUH MTPOOIIEMBI TIETTH, TEPCIIEKTUBBI Pa3BUTHUS UCCIIEyEMOTO BOIIPOCa

— Cnucok HCTOJIb30BaHHOM JnTepaTyphbl (He MeHble 10 MCTOYHUKOB), B an(aBUTHOM
nopsiike, OQOPMIIEHHBII B COOTBETCTBHMM C MPHUHATBIMM IpaBujiamMu. B crucok
WCTIOJIb30BAHHOW JIUTEPATyphl PEKOMEHIYeTCS BKIOYAaTh pabOTBHl OTEYECTBEHHBIX |
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaThH, ONYOJMKOBAaHHbIE B HAYYHBIX KypHaJlaX B TEUECHHUE
MOCJIeTHUX 3-X JIET ¥ CCHUTKU Ha pecypchl ceTn VHTepHeT.

— Ilpunoxenue (Mpu HEOOXOAUMOCTH).

Tpebosanus k oghopmaeruio:

— TEKCT C OJJHOM CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— kerub mpudra 14;

— MEXCTpOUYHOE paccTosiHue 1,5;

— ToJIst: CBEepXy 2,5 cM, cHHU3Y — 2,5 cM, cieBa - 3 ¢M, crpasa 1,5 cM;
— pedepar gomxeH OBITh IPEACTABICH B COPOIIIOPOBAHHOM BH/IE.

Tlopsiook 3awumer doxnaoa:

38



Ha 3amury nokimaga oTBoguTCs S5-7 MUHYT BPEMEHH, B X0J1€ KOTOPOIO CTYIEHT JOJKEH
MoKa3aTh CBOOOJHOE BIAJCHHE MaTepuajoM IO 3asBieHHOW Teme. [lpu 3ammre nokmanga
IIPUBETCTBYETCS MCIIOIb30BAaHUE MYJIbTUMEIMA-TIPE3EHTALIUY.

Jlokniag OnEeHUBAeTCsl MO CIEAYIOUUM KPHUTEpUsM: coONoeHne TpeOOBaHWM K €ro
oopmIeHHI0; HEOOXOAUMOCTh U JIOCTaTOYHOCTH JUISI PACKPBITUS TEMbI MPUBEICHHON B TEKCTE
Jokinana nHpopMaluy; yMEHHe CTYIEHTa CBOOOJHO M3JIaraTh OCHOBHBIEC HJEH, OTPAKEHHbBIC B
JIOKJIa/Ie; CIIOCOOHOCTH CTYJIEHTa MOHSATHh CYTh 33JaBAa€MbIX INPEIOAABATEIIEM U COKYPCHUKAMU
BOIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauuno» BBICTABISAECTCA CTYACHTY, €CJIM B JIOKJIAJ€ CTYJEHT UCUYEPIIBIBAOIIIE,
IIOCJIEZI0BATENBHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT Marepuall; CBOOOJIHO CIpPaBIsAETCs C
3a/layaMu, BOIPOCAaMHM M JIPYTMMH BHJIAMHM NPUMEHEHHS 3HAHWUM; MCHOJB3YeT IS HAlUCaHUs
JIOKJIaJIa COBPEMEHHbIC HAay4HbIE MAaTepUAJIbl, AHAIM3UPYET MOJYYCHHYI0 HWH(POPMALHIO;
MPOSIBIISIET CAMOCTOSATEIbHOCTh IIPU HAMCAHUU JOKJIAJIA.

Oyenka «xopowio» BBICTABIAETCS CTYAEHTY, €CIM KaueCTBO BBIIOJHEHHS JOKJIaja
JIOCTaTOYHO BbICOKOE. CTYZEHT TBEPAO 3HAET MaTepHall, FPaMOTHO U MO CYIIECTBY U3J1araer €ro,
HE JIONyCKasl CYIIECTBEHHBIX HETOUYHOCTEN B OTBETE HA BOMPOCHI 110 TEME JI0KJIA/1a.

Oyenka «yooeiremeopumenvbHo» BBICTABISAECTCA CTYACHTY, €CIM MaTephal TOKiIajaa
U3JIaraeTcs YacTHYHO, HO MPOOENbI HE HOCAT CYIIECTBEHHOTO XapaKTepa, CTYIEHT IOIMyCKaeT
HETOYHOCTH M OLIMOKY IMPH 3alIUTe AOKIaa, 1aeT HeJOCTaTOUYHO MPaBUIbHbBIE (DOPMYIUPOBKH,
HAOJII0/IAI0TCS HApYILIEHUS JJOTHYECKON NOCIIE0BAaTEIbHOCTH B U3JI0KEHUH MaTepHara.

Oyenka «Hey0081emeopumesibHo» BBICTABISETCS CTYICHTY, €CIM OH HE MOATOTOBMII
JOKJIaJ WJIN JIONYCTWJ CYyIIeCTBEHHble OMMOKU. CTyIEeHT HEYBEpPEHHO M3JIaraeT MaTepual
JIOKJIa/la, HE OTBEYAET Ha BOMPOCHI IPENogaBaTesl.

Onucanue wkanbl OYeHU8aHus

MaxkcuManabHO BO3MOXKHBIM 0aill 32 BeCh TEKYIIUHA KOHTPOJIb YCTAaHABIMBACTCS PaBHBIM
55. Tekyliee KOHTPOJIBHOE MEPONPUATHE CUUTAETCA CIAHHBIM, €CJIM CTYAECHT MOJIYYUJI 3a HETO
He MeHee 60% OT yCTaHOBJIEHHOI'O JJISi 3TOr0 KOHTPOJII MaKCUMajabHOro Oasna. PeHTHHroBBIN
0aJi1, BBICTABIIIEMbII CTYJIEHTY 3a TEKyIllee KOHTPOJIbHOE MEpONPUATHE, CIJAHHOE CTYACHTOM B
YCTAQHOBJICHHbIE TI'pa)MKOM KOHTPOJBHBIX MEPONPUATHH CPOKH, OMNpeAessieTcs CIeAyIIIUM
obpazoM:

YpoBeHb BBHITIOIHEHUS! KOHTPOJIBHOTO 3a7anus | PelTuaroBbIil 6amt (B % OT MakCHMaIbHOTO Oajuia
32 KOHTPOJIGHOE 33JIaHUE)
OTINYHEBII 100
Xopommii 80
Y 10BIETBOPUTENBHBIN 60
HeynosnerBoputenbHbIi 0

Tembl 3cce (pedepaToB, 10KI10B, COOOLLIEHUI)

ba3oBblii ypoBeHb
Tema 1. KonnenryanbHbie 1 ”HGOPMAIMOHHBIEC MOJE/IM HHHOBALIMOHHBIX NIPOEKTOB
1. ®opmanuzoBaHHBIE MOJEIN 3HAHUN
2. Meronbl uneHTUGUKAINY U K1accuDUKau 0ObEKTOB.
3. Moenu HHHOBAITMOHHBIX TPOCKTOB
4. VHTeHCHOHA M KCTEHCHOHAII MOJIETH MPOEKTa
Tema 2. OHTOTOrHYECKHE MOAETH HH(POPMALMOHHBIX CHCTEM
5. TexHonoruu pa3pabOTKH OHTOJIOTMYECKONH MOJIEITH
6. Jlexommo3unus u uaeHTU(GUKAIUS 00BbEKTa MOICTUPOBAHUS
7. CrpyKTypa OHTOJOTUUYECKOU MOJEIH
Tema 3. OHTOJIOTHSI TPEACTABJEHUS JAHHBIX U 3HAHUI B MHHOBALIMOHHBIX PelIeHUsIX
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8. Meronbl npeAcTaBIeHUS JAHHBIX U 3HAHUH.
9. CrpykTypa npeAcTaBiICHUS JaHHBIX U 3HAHUM.
10. Mopuenu npeacTaBIeHUs TaHHBIX U 3HAHUIA.
11. MeHTaybHBIC AUATPaMMBI B pab0OTe CO 3HAHUSAMH
Tema 4. CeMmaHTHUYECKOE MO/IEJIMPOBAHUE IAHHBIX U 3HAHUI B TEXHOJOTHAX 00IbIINX
JAHHBIX
12. ®opmanuzanus KOHIENTYaIbHON MOJIEIH.
13. PensiimoHHOE npeacTaBieHUE TaHHBIX.
14. CemaHTHYeCKHE TEXHOJIOTUU.
15. CemaHTHYecKOe MOECTUPOBAHNE JAHHBIX U 3HAHUHN B TEXHOJIOTHUSIX OOJIBIINX TaHHBIX
Tema S. UHdpacTpyKTypa IPOEKTHPOBAHNA HHHOBAUMOHHBIX HH/KEHEPHBIX pelleHHui
16. TexHONOTMH HAyYHBIX UCCIICIOBAHUIA.
17. Metoaudeckoe oOecrieueHre HayYHbIX UCCIICIOBAHMIA.
18. UndpactpykTypa NpoeKTUPOBAHNS HHHOBAIIMOHHBIX HHKEHEPHBIX PEIICHUN
Tema 6. UncTpyMeHTa/IbHOE 00ecriedeHne OHTOJIOTMYeCKOro MoAe TUPOBAHMSA
HH(OPMANMOHHBIX CHCTEM
19. MamwuHa JT0ru4ecKoro BhIBOAA.
20. Penaktop oHTosormii Protégé.
21. IlporpamMHbIe TPOIYKTHI Kiacca Triple store.
22. Tlporpammuas peanuzanus SPARQL-untepdeiica
Tema 7. Texnosnoruu RDF u OWL
23. Penmaktopsbl, BU3yaanu3aToOpbl U HHCTPYMEHTHI JIOTHYECKOTO BBIBOA.
24. Texunonoruu RDF/RDFS/OWL.
25. ®opmar npenacrapiieHus naHHbpIx RDF/ XML
Tema 8. [IpuMeHeHHE OHTOJIOTHYECKHX MO/Ie/Iell HHHOBAIHOHHBIX NPOIYKTOB
26. CucteMbl MOAJICPKKHU MPUHATHS PELICHUN.
27. DKCIIepTHBIE CHCTEMBI.
28. ba3bl 3HaHUI.
29. XpaHwiuiia 3HaHUH.
30. CucreMsbl OOABIINX JaHHBIX.
IloBbIlIEHHBIN YPOBEHD
Tema 1. KonuenryajabHble H HH(POPMAaLHOHHbIE MO/1eJIM HHHOBALIMOHHBIX IPOEKTOB
31. Mopenu TaHHBIX U 3HAHUH
32. AnroputMmsl KJlacCU(pUKALUU U KJIACTEPU3ALHH.
33. MozaenupoBaHHe CEMaHTHIECKUX CTPYKTYP
34. ®opmanuzarus JaHHBIX
Tema 2. OHTOJIOTHYECKHE MO/IeJIH HH(POPMALHOHHBIX CHCTEM
35. TexHOJOrMM NPOEKTUPOBAHUS OHTOJIOTHYECKONW MOJENN
36. JleKOMIO3UIIUs CA0KHONW CUCTEMBI
37. CTpyKTypHBII aHaJIM3 OHTOJIOTMYECKONH MOJIeNTH
Tema 3. OHTOJIOTHSA NMPEACTABIEHUS JAHHBIX H 3HAHNH B MHHOBAIIMOHHBIX PelIeHHsIX
38. Meroabl popManu3anuu JaHHBIX U 3HAHUH.
39. Anroput™bl 00paOOTKH JaHHBIX M 3HAHUH.
40. Mojenu XpaHEeHUs TaHHBIX U 3HAHHH.
41. MeHTaJbHBIC TEXHUKH JJI HHHOBAIIHOHHBIX TPOCKTOB
Tema 4. CemaHTHUYECKOE MO/ICJIMPOBAHUE IAHHBIX U 3HAHUI B TEXHOJOTHAX 00IbUINX
JAAHHBIX
42. Texnonorust 06pabOTKH OOJBIINX JaHHBIX.
43. TIpeacrapineHue HeGOPMATH30BAHHBIX JTAHHBIX.
44, CeMaHTHUYECKHUI aHAIN3 HHPOPMALIUH.
45. Monenu big data
Tema S. UHdpacTpyKTypa NPOEKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHBIX pelIeHuil
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46. TexHOIOTHH BU3YyaJIM3allUN UHKECHEPHBIX PELICHUI
47. MeTomoiorusa aHaian3a U CHHTE3a CIIOKHBIX CUCTEM

48. UndpactpyKkTypa HHXEHEPHBIX PEIICHUI

Tema 6. UHcTpyMeHTAIbHOE 00ecnieYeHre OHTOJIOTMYEeCKOro MOo/1eJTMPOBAHUS

HH(OPMANMOHHBIX CHCTEM

49. Mammuna Java.

50. PenmaktopS oHTONIOTHI

51. Tpurrepbl U COOBITHS B aITOPUTMHU3AINH

52. IlporpamMHass peanu3anus CIOXKHBIX aJTOPUTMOB

Tema 7. Texnosoruu RDF u OWL

53. MHCTpYMEHTBI JOTUYECKOTO BBIBOJIA.
54, Texuonoruu OWL.

55. ®opmar npeacrasieHus JaHHbIX XML

Tema 8. [IpuMeHeHUEe OHTOJIOTHYECKUX MO/leJIell HHHOBAIIHOHHBIX NPOIYKTOB

56. MHTEIeKTya IbHBIE CEPBUCHI

57. baza 3HaHUM SKCIIEPTHON CUCTEMBI.

58. MammHa BBIBOJIa 9KCIIEPTHON CHCTEMBI.
59. Data neHTpsl.

60. Cemantuueckuii ananu3 big data

4.5. Memoouueckue ykazanus no no020mosKe K 3auemam

IIponentypa 3aueTa Kak OT/AEIbHOE KOHTPOJIBHOE MEPOINIPHUATHE HE TPOBOIUTCS, OLICHUBAHHE
3HAHUH 00YYaIOIIErocs MPOUCXOAUT IO PE3yIbTaTaM TEKYIIEro KOHTPOJIS.
3a4eT BBICTABIIAETCS IO pe3ysbTaTaM pabOThl B CeMeCTpe, NpHU claue BCEX KOHTPOJIbHBIX
TOYEK, MPEAYCMOTPEHHBIX TEKYIIMM KOHTpOjeM ycneBaeMocTd. Eciu mo urtoram cemectpa
oOyyaromuiicss umeer ot 33 o 60 GayioB, eMy CTaBUTCA OTMETKa «3auTeHoy». Obydaromemycs,
UMEIOILEMY IO UTOraM cemMecTpa MeHee 33 0aiioB, CTABUTCS OTMETKA «HE 3aUTEHO.

Konuuecmso bannoe 3a sauem (S3au) npu paznuunvix peumunz08bix 6aiiax
no OUCYuniuHe no pe3yibmamam padomol 6 cemecmpe

PeliTHHIOBBIN 02/1)1 IO JUCIHUIIINHE
o pe3yJabTaTaM padoThl B cemecTpe (Rcem)

KoanuecTBo 6a/1/10B 32 3a4eT (S3a4)

50 < Rcem < 60 40
39 < Rcem< 50 35
33 <Rcem < 39 27

Rcem< 33 0

KoHTpous camocTosITE/IbHOM PadOTHI CTYIEHTOB

KonTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBaTENEM B ayIUTOPUH.
[TpenycMoTpeHbl cienyromue BUABI KOHTPOJIA: coOeceloBaHME, OLEHKA BBITOJHEHUS

JOKJIazaa 1 €ro nNpe3cHTalu.

[TonpoOHbIE KpUTEpUU OICHUBAHHS KOMIIETCHIMN mpuBeAeHbl B DOHIE OLIEHOYHBIX
CPEICTB ISl MPOBEICHUS TEKYIIEH U MPOMEKYTOUYHOM aTTECTAIUH.




Cnucok gureparypsl id BoinoJHeHus1 CPC

IlepeyeHb OCHOBHOM JIUTEPATYPbI

bapeimieBa A.B., bangun K.B., I'omo P.C., Ilepenepser .. MuHoBanuu: YdeOHoe
nocobue / Iloxg obmi. pen. a.3.H., mpod. A.B. BapeimeBoii. — 2-¢ uzn. — M.: U3marenscko-
Toproasi kopnopanus «/lamkos u K », 2018.
IlepeyeHb 10NMOJHUTEIBLHOI JTUTEPATYPHI

NunoBanmonnpi MeHepkMeHT : Kype jdekumit / FO.H. Kynmakos, T.C. Memepsikosa ;
M-Bo ob6pazoBanus u Hayku Pocc.®enepaunn, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
IlepeyeHb y4eOHO-MeTOAMYECKOT0 O00ecTieYeHUsI CAMOCTOSATEIbHON padoThl 00yUaromuxcs
Mo JUCHUIIHHE

1. MGTOI[I/IIIGCKI/IC YKa3aHus 110 OpraHu3alvun CaMOCTOATEIbHON pa6OTBI CTYACHTOB
IO JUCHMITIIIMHE «I/IH)KGHepHBIe KCHCHI: OT IMMPAKTUYCCKUX 3aa49 K MHHOBAIIUOHHBIM PCUHICHUAM)).
2. MGTOI[I/IIIGCKI/IG YKazaHusd K I[IPAKTHUYCCKUM  3aHATHAM 110  JUCHUIIIMHC

«MHxeHepHbIe KEHCHI: OT MPAKTHYECKHX 3a/1au K MHHOBAI[MOHHBIM PEIIICHHSIM.
Ilepeyenb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKANMOHHOH cetn «UHTepHeT»,
HeOOXOUMBIX /IJIs1 0CBOCHHS IHCIHUILIHHDI

1. http://www.ved.gov.ru/ - mopray BHEIIHEIKOHOMHYECKONH HHPOPMAIIUH.

DneKTpOHHbIE OUOINOTEUHBIE CHCTEMBI:

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

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

4. https://elibrary.ru — Hay4Hast aneKTpoOHHas! OHOITHOTEKA

[TpodeccuonanbpHbie 6a3bl JAHHBIX

5. http://feconomy.gov.ru - odunuanbHbI caliT MMUHHCTEPCTBA 3KOHOMHUYECKOTO
pasBUTHS
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