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BBEJIEHUE

B Meroanueckux ykazaHHSX COAEPIKATCA MaTepHalbl, HEOOXOAUMBIE ISl CAMOCTOSATEIbHON
MOJTOTOBKU CTYACHTOB K BBIMOJTHCHUIO MPAKTUYECKUX Pa0dOT. B omucaHue MpakTUYeCKHX padoT
BKJIIOUEHBI 1IeJIb PaboThl, MOPSAIOK €€ BBIINOJHEHHS, PAacCCMOTPEHBI TEOPETUYECKHUE BOMPOCHI,
CBSI3aHHBIE C pealM3aIMel MOCTABICHHBIX 3a]1a4, IPUBEIeHA HEOOXOAMMast TUTEpaTypa.

Meroanueckue ykazaHusl OCBSIIEHBI Kypcy «H)KeHepHbIe KEHChI: OT MPAKTUYECKHX 3a/1a4
K MHHOBAIMOHHBIM petieHusaM». OnHol u3 cnoxuedmux 3agad B UT-oTpaciu siBasieTcs ceroans
OpraHu3anys B3auMOJCHCTBUS WH(GOPMAIMOHHBIX CHCTEM, HCIOJIB3YIOLIUXCS MpPU CO3JaHUM U
IKCIUTyaTalli KPYIHBIX MPOMBIIUICHHBIX OOBEKTOB (HE(MTSHBIX IIATHOPM, IIICKTPOCTAHIIUMI,
XUMHUYECKHX TMPOU3BOJACTB, (papMaleBTUYECKUX MPEINpHUATHS U T..). B MX JKU3HEHHOM LIHKIIE
3aHITO MHOXKECTBO OpraHU3alUi: TPOCKTUPOBIINKH, CTPOUTEIH, IMOCTABIIMKH OOOPYIOBaHUSA,
CIyObl JKCIUTyaTaldd U T. ., KaXJas UX KOTOPBIX OOBIYHO HCIOJIb3yeT CBOM Habop
KOMIIBIOTEPHBIX CHCTEM U CBOU (DOPMATHI TAHHBIX.

[To manneiM NIST (HauvonanbHBI MHCTUTYT cTraHgaptuzauuu u TexHojoruit CIIIA),
penieHre mpodieM B3aUMOJICHCTBUSL PA3HOPOIHBIX KOMITBIOTEPHBIX CHUCTEM MOMOXET WHIYCTPHH
KPYIHBIX KalUTAIbHBIX NPOeKTOB ToibKO B CHIA skoHOMHTH 10 16 Mipa. AOWI. B TOA.
Bo3moxkHOCTh gmocTynma W aHaiM3a Ui TOJHBIX JAHHBIX JKM3HEHHOTO UHMKJIA CIIO)KHOIO
WHXEHEpHOro 00BbeKTa cTajia CerofHsl 00s3aTelbHbIM YCIOBHEM 3(P(EKTUBHOTO YIPABICHUS €TI0
MIPOCKTUPOBAHUEM M JKCIUTyaTallued. DTy 3a/ladyy Ha3bIBalOT MO-Pa3HOMY: CO3JaHUE €IUHOTO
MH(OPMALIMOHHOTO TPOCTPAHCTBA KUZHEHHOTO 1IMKJIA, CO3/IaHue IIU(PPOBOI MOJENIHU U T. II.

BosbmHCTBO pa3pabOTYHKOB WH>KEHEPHBIX UH(pOPMAITMOHHBIX CHUCTEM
(CAD/CAM/CAE/PLM) ucnons3yloT KiacCHUYeCKhe OOBEKTHBIE MOJIEIHM JAaHHBIX M Oojee WU
MEHEee CTaHJapPTHBIC PEISIIMOHHBIE 0a3bl IaHHBIX, OJJHAKO MHOTOJIETHUE MOMBITKA UX 00bEINHEHUS
Ha eauHOW muaTtdopMe MOKa uYTO HEe yaaiauch. OT4acTH MPUYMHY TaKOTO IpoBajla MOXKHO
0OHApY>XUTHh B OCHOBAaX KJIACCHUECKOM PEJISIIMOHHON TEOPUU MOJACIUPOBAHUS JAHHBIX — B )KECTKUX
IpaHUIIaX MEXAYy CYIIHOCTSAMH, aTpulOyraMu U cBs3aMu. [lpu 0ObeIUHEHHMH MHOXKECTBA
peNSIMOHHBIX 0a3 JaHHBIX OT pa3HBIX MPOU3BOAUTENCH, Ja emié W MPUHAISKANUX Pa3HBIM
X0351€BAaM, BBISICHSETCS, YTO BCE OHU IPUHUMAIIM Pa3HbIC PELICHUS IIPU MOAECIUPOBAHUNA OCHOBHBIX
HNOHATUH TPEIMETHOM 00JacTH. 3a4acTyl0 OJHO M TO K€ MH)KEHEPHOE MOHATHE B OJHOM Oasze
JTAHHBIX OYAET COOTBETCTBOBATh MMEHH TAOJHIIBI, B IPYToi 0a3ze — CoAepKaHHUIO SUSHKN TaOJIUIIbI,
a B TPEThEl — UMEHH CTOJI0I1a TaOTHUIIBI.

Kpome Toro, mH)XeHepHBIE IaHHBIE COJEpP)KaT KpaiilHe pa3sHOPOAHYI0 HWH(popMalnioo 00
OJIHMX U T€X K€ 00BEKTaX, B OTIMUME OT «YMPaBICHYECKUX» WIH (PMHAHCOBBIX JaHHBIX. [[aHHBIE O
pa3HBIX y3/1ax M MMOACUCTEMAaX MPOMBIIUIEHHOTO 00beKTa (TpyOOnpoBOAax, JIEKTPOOOOPYI0BaHHH,
CTPOUTENBHBIX KOHCTPYKIHSX M T.M.) WUMEIOT TNPUHIMIHAIBHO Pa3Iu4YHyl0 CTPYKTYpYy, a B
HENPEPHIBHOM TPOU3BOACTBE (HE(DTEXUMHs, OIEKTPOCTAHIIMM W T.JI.) CYIIECTBYIOT COTHH
MOJICUCTEM M TBHICSYM TPYI 000pynoBanus. [J[aHHbIE 0 Hacoce B MHKEHEPHBIX MH(POPMAIIMOHHBIX
cucTteMax BKIOYaroT cBedeHums u3 cuctreM ERP m EAM, cumcrem PLM, CAIIP, a Ttakxke
WH(OPMAITHIO O €r0 MPOSKTHBIX TEXHOJOTHIECKUX pekuMax, 3D-KOMIOHOBKE, HCTOPUH 3aMEPOB C
€ro JaTYMKOB, UHTEPAKTUBHBIE PYKOBOJICTBA MO MOHTaXy M OOCIYKMBAaHHIO U MHOTO€ JPYroe.
Hacoc wumeer GyHKIMOHANBHBIM KOJA B TPOEKTHOW nokymeHTauuun B cuctemax CAIIP u
npuobperaer B EAM cepuiinbplii HOMep, Oyayud YCTaHOBJIEHHBIM Ha oOBekTe. MHkeHepHas
uHpopmanusa Gopmupyercs B karanmore mnpousBogutens, B CAIIP nns TemnoTeXHUYEeCKHX u
DNEKTPUYECKUX  CHEUHUAIBHOCTENM, B  CHCTEMAax MPOEKTHOIO  YIPABICHUS,  YIPAaBICHUS
CTPOUTENBLCTBOM (4D-nipoekTupoBanus), v T.11.

Ecnu xaxayro U3 WHKEHEPHBIX CYHNTHOCTEH OMUCHIBATH PENSIIMOHHON TaOMUIEH, TO YHCIIO
TaOMMI] Pa3HOM CTPYKTYpPHl COCTAaBUT HECKOJIBKO ThICAY. [IpM 3TOM BO3HUKAIOT MPOOIEMBI
ObIcTpoAeicTBHS TIpH (HOPMYITHPOBAHHH OOIIEro 3ampoca K HECKONIbKMM 0a3aM JaHHBIX, B
KOTOPBIX, KaK OTMEYEHO BBINIC, MOTJIM OBITh TPHHATH MPUHIMITHAIBHO pa3HbIE PEIICHUS TIO0
MOBOJy OOBEKTOB M aTpUOyTOB MpPEAMETHOW O00NacTH, WIW MO TOBOAY OTPAKEHUS H3MEHEHUS
00BEKTOB BO BPEMEHH.



Pemenne mnpoOiieM HWHTErpallid WMHXEHEPHBIX JaHHBIX OKa3aloch Topas3io yrnoOHee
OpPraHU30BBIBATh B PAMKaX CEMAaHTUYECKOTO MOIX0/a K MOJCIMPOBAHHIO TaHHBIX. B paMkax 3Toro
noaxona WHPOpPMALUs NPEAOCTABISACTCS B BHJE COBOKYIMHOCTH CBSI3aHHBIX OTHOLICHHSIMU
cyOBeKTOB W 00BEKTOB (rpada), a He B BHAC NPUBBIYHBIX Tabmwi. Pacmmupsercs cdepa
UCTIOJIb30BaHUS ISl MH)KEHEPHBIX TAHHBIX HauboJiee pacpoCcTpaHEHHOTO TAKOTO MPEICTABICHHS —
crangapta RDF (Resource Description Framework).

3710 1aéT BO3MOXKHOCTH 3((EKTUBHO "CKIAABIBaTh" B OHY CTPYKTYpPY JaHHBIE U3 Pa3HBIX
UCTOYHUKOB. ['padoBas cTpykTypa Hambojee yHA0OHA JUIsi TIPEACTABICHUS Pa3HOPOIHOH
WH)XEHEPHOW MHPOpMaLnH, TPeOYyIOIIEeH MOCTOSIHHOTO PAa3BUTHS U YCIOKHEHHUS MOJIETTH TaHHBIX Ha
NPOTSDKEHUH BCETO JKU3HEHHOTO I1uKkiIa. HWHpopmamms B CeMaHTHYECKOW QopMe JIeTKO
MOTIONTHSACTC M pAacUIMpsieTcs NpU TOSBICHUM HOBBIX HMCTOYHUKOB, 0€3 HE0O0XO0IUMOCTH
byHIaMEeHTAILHOW MepepabOTKH CUCTEMbI XpaHEHUs, KaK B ciydae 0a3 naHHbIX. CeMaHTHUYECKHE
CTaHJAPTHl MOAJIEPKUBAIOT THOKKUE M pacIiupsieMble HHPOPMALMOHHBIE MOJAEIH, T.€. MMO3BOJISIOT
O00BEIMHATH 10 MEpe HEOOXOAMMOCTH M MHXCHEPHYIO, U HOPMATUBHYIO, U Teorpaduyeckyro, u
¢uHaHCOBYIO WH(pOpMaIMio, 0€3 OCTAaHOBOK Ha TepepadOTKy WH(OPMAIMOHHOW MOJETH IPHU
KaX/IoM pacmupeHur. Dopmbl B 00bEMBI 00pabaThIBAEMBIX JTaHHBIX MOTYT YTOYHSATHCS IO MEpe
pa3BuTHs TpeOOBaHMH K HHPOPMAIIUK U POCTa TOHUMAHHS MOTPEOHOCTEH yYaCTHUKOB )KU3HEHHOTO
IUKIIA.

1. EJb U 3AJJAYU OCBOEHUA N CHUIIJINHBI

Ilenpt0 OCBOCHHMS IUCHMIUIMHBI «VHXEHEpPHBIE KEWCHI: OT MPAKTHYECKUX 3adad K
WHHOBALIMOHHBIM PEIICHUSIM» SBJIsieTCA (opMUpOBaHUe HabOpa Mpo(ecCHOHATBHBIX KOMITETEHIIUM
Oynymero OakamaBpa MO HampaBieHHI0 mToArotoBkd 19.03.04 TexHonoruss OPOAYKIUU U
OpraHu3aIys 00IIECTBEHHOTO MTUTAHHUS.

3aayu OCBOEHUS TUCUUILIMHBL: U3yYE€HUE METOOJIOTUH IPOEKTUPOBAHUSI MHHOBAIIMOHHBIX
peuieHui, MoJIydeHHe HABBIKOB MPUMEHEHUSI MHHOBAIMOHHBIX MPAKTUK B OOJACTH MHKEHEPHBIX
pelIeHni MPaKTHYECKUX 3a1a4 NpodeCCHOHATBHON AeSITENFHOCTH.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

AnmapaTHbIe CpeJICTBA: MEPCOHANBbHBI KOMIIBIOTED;

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

VYueOubiii kiacc ocHaiieH I[IBM-coBMECTUMBIMH KOMIBIOTEpAaMHU, OOBEIWHEHHBIMU B
JIOKaJbHYIO CeTh. JIOKambHas ceTh y4eOHOTO Kjlacca UMEeT MOCTOSHHBIN JOCTYI K ceTu Internet mo
BbIIeTIeHHOW JnuHUU. [lnsg mpoBeneHus Na0OpaTOpHBIX pabOT HEOOXOJMMO  CIeAYIoIIee
IporpaMMHoe obecrieueHue: onepannonHas cucreMa MS Windows, naker opucHbIx nporpaMmm MS
Office, maker MS Visual Studio.

3. YKA3AHUA 110 TEXHUKE BE3OITACHOCTH

Ilepen HawyamoM paboThl cieayeT YOEAUThCS B MCIPABHOCTU  AIIEKTPOIPOBOJIKH,
BBIKJTFOYATENIEH, IITENCEeNbHBIX PO3ETOK, PU MOMOIIHM KOTOPBIX 000PYJOBaHHE BKIOYAETCS B CETh,
HAJIMYMU 323eMJICHUS] KOMITBIOTEPA, €r0 pab0TOCTIOCOOHOCTH.

JIjis CHUKEHMSI MUY TIPEJJOTBPAIlEHUs BIUSHUS ONMACHBIX U BPEIHBIX (PaKTOPOB HEOOXOIMUMO
coONIIO/IaTh CaHUTApHBIE MpaBWJIa M HOPMBI, T'MTHEHHYECKHE TpeOOBaHMS K IEPCOHAIBHBIM
AJIEKTPOHHO-BBIUMCIUTEIbHBIM MAIIMHAM.

Bo u3bexanue moBpexaeHus U30JIALUN IPOBOJOB U BOSHUKHOBEHHSI KOPOTKUX 3aMBIKaHUI
HE pa3pelaercs: BellaTh YTO-TMOO0 Ha IMPOBOJA, 3aKpallvBaTh U O€IUTh IIHYPbl M TIPOBOJA,
3aKJIaJbIBaTh MPOBOJIA U IIHYPHI 32 Ta30BbIE U BOJONPOBOAHBIE TPYObI, 3a 6aTapen OTONMUTEIbHON
CUCTEMBI, BbIAEPIHBaTh IUTETCENbHYI0 BHWJIKY M3 PpO3€TKH 3a IIHYp, YCHJIHE JIOJDKHO OBITh
IIPUIOKEHO K KOPITyCY BUJIKH.



JUisi MCKITIOUEHHSI TOPAKEHUS SJIEKTPUYECKMM TOKOM 3allpeliaeTcsi: 4acTo BKIIOYATh U
BBIKJTIOYATh KOMITBIOTEP 0€3 He0OXOIMMOCTH, IPUKAcAThCs K SKPaHy M K THUIBHOH CTOPOHE OJIOKOB
KOMITbIOTEpa, paboTaTh HA CPEACTBAX BBHIUMCIUTEILHONW TEXHUKH U Mepu(epuitHoM 000py10BaHUT
MOKPBIMH pyKaMH, paboTaTh Ha CPEACTBAaX BBIYMCIMTEIFHON TEXHUKH W nepudepuitHoM
000pyIOBaHUH, UMEIOIIMX HAPYIICHUS IEIOCTHOCTH KOPITyca, HapYIICHUS H30JSIMHU MPOBOJIOB,
HEHCIPABHYIO MHIUKAIWIO BKIIOUCHUS MUTAHHSA, C MPU3HAKAMH 3JEKTPUYECKOTO HANpSDKEHHUS Ha
KOpIlyce, KJIaCTh Ha CPEACTBA BBIYMCIMTENBHON TEXHUKH M mepudepuiitHom 000pyIOBaHUU
HOCTOPOHHHUE MTPEIMETHI.

3amnpemaercs 0] HAPsHKEHHEM OYHINATh OT MBUTK M 3arPSA3HEHUS 2JIEKTPOOOOPYA0BaHHE.

Bo u30exanune nopakeHHs 3JIEKTPUYECKUM TOKOM, IPU MOJIB30BAHUHU AIIEKTPOIIPUOOpaMH
HENlb3sl  KacaThCsl ~ OJHOBPEMEHHO  KakuxX-Iu00  TpyOOnmpoBOJOB, Oarapeld  OTOIUICHHSA,
METAITMYECKUX KOHCTPYKIMHA, COEMHEHHBIX C 3eMJICH.

Ilocne oxoHuyanus pabOTHI HEOOXOAMMO OOECTOYUTH BCE CPEACTBA BBIYHCIUTEIHHON
TEXHUKH W mepudepuitHoe obOopynoBanue. B cirygyae HempepbsIBHOrO ydeOHOro mporecca
HEO0OXOMMO OCTAaBUTh BKJIIOUEHHBIMHU TOJBKO HEOOXOIMMOE 000pyI0BaHHE.

4. HAUMEHOBAHUE NTPAKTUYECKHUX PABOT

Ne | HaumeHoBaHue TeM IUCUHUIUIMHBI, X KPATKOE COJIepIKaHUe O6sem | UnTepak
TC qacoB THUHAas
M dopma
BI npoBeJe
HUA
2 ceMecTp

Pazgen 1. OCHOBBI TPOEKTHOTO MEHEHKMEHTA

1 | Tema 1. KonuenryanbHeie 1 HHGOPMALMOHHBIE MOJIENH 3
WHHOBAIIMOHHBIX MPOEKTOB

dopmanin30BaHHbIe MOENU 3HaHu. CTpyKTypa HHPOpMaLUU.
Hnarencuonan u 3kcteHcroHaa. OOBEKTEI M KJIaCCH OOBEKTOB.
Mertoap! uaeHTU(hUKAIUY U KIaccuUKaum 00bEeKTOB.

2 | Tema 2. OHTONIOrHYECKHE MOJIETH HH(POPMALMOHHBIX CUCTEM 3

[Ipouecc co3nanusa OHTOIOTHYECKON MOAENH. JIeKOMITO3ULIUS U
uaeHtTudukanus oovexra. Knaccudukanus u onrcanue cBONCTB
oO0bekTa. OnpezeneHus 3Ha4eHUsI CBsI3el 00BbEKTa C JPYTUMHU

(\ﬁ"L AL TANIA

3 | Tema 3. OHTONOrMS NPECTABICHHS JAHHBIX M 3HAHUI B 3
WHHOBAIIMOHHBIX PEIICHUSIX

MCTOI[LI NpCACTAaBJICHUA NAHHBIX U 3HAHUH. CprKTypa
MMpEACTABICHUA JaHHBIX U 3HAHUM. Monenn MMpEACTaBJICHUA TaHHBIX U

v
RDITALITATA

4 | Tema 4. CeMaHTHYECKOE MOJICTMPOBAHKE JAHHBIX U 3HAHUMH B 3
TEXHOJIOTUAX OOJIBIINX HAHHBIX

(DOpMaJ'II/IBaL[I/Iﬂ KOHHGHTyaHBHOﬁ MOICIIN. PCJ'IS[I_[I/IOHHOG
NpeaACTaBICHUEC JaHHBIX. CemaHTHYECKIE TEXHOJIOTHH.
CemanTuueckas MnayTuHa. CeMaHTHYECKOE MOACIIUPOBAHUC JAHHBIX U
3HAHUH B TEXHOJOTHAX OOIBIIHX JaHHBIX




5 | Tema 5. UndpacTpyKTypa IPOEKTUPOBAHMIS HHHOBAILIMOHHBIX 3 Macrep-
VMH)KEHEPHBIX PELICHUN KJIacc

TexHonoruu Hay4HbIX HccienoBanuid. MHdpacTpykTypa HaydHBIX
uccieoBaHuil. Meronndeckoe odecrieueHre NCCile0BaHUM.
WudpactpykTypa NpoeKTUPOBAHUS HHHOBAIIMOHHBIX WHKEHEPHBIX

peLIeHM
6 | Tema 6. MncTpyMeHTanbHOE 00ECTIEYEHHE OHTOIOTMYECKOTO 3 Macrep-
MOJIeJINPOBAaHUS MH)OPMAIIMOHHBIX CUCTEM KJ1acc

MammHa J0ru4eckoro BbIBojAa. Pemaktop oHrtosoruii - Protégé.
[IporpamMmHubie  mpoaykThl kiacca Triple store. IIporpammuas
peamuzanusi SPARQL-untepdeiica.

7 | Tema 7. Texuonoruu RDF u OWL 3

PenakTopel, Bu3yanu3atopsl U MHCTPYMEHTBI JIOTUYECKOTO BBIBOJA.
RDF/RDFS/OWL. ®opmar RDF/XML

8 | Tema 8. [IpuMeHEHHE OHTONIOTUYECKMX MOJIENIEH MHHOBALMOHHBIX 3
MIPOAYKTOB

CucteMbl TOAACPHKKUA MPUHATUS PEUICHUN. DKCIIEPTHBIE CUCTEMBI.
ba3pl 3nanuii. Xpanwnuia 3HaHui. CucteMbl OOJIBIITNX TAHHBIX.

Hroro 24

4. COAJEP) KAHUE NPAKTUYECKUX PABOT

IIpakTuyeckas padora 1. KonuenryajbHble 1 HHGOpPMALIMOHHbIE MO/EIH
HHHOBALIMOHHBIX NMPOEKTOB

Iean padoThl: Pa3zpaboTaTs MOJETh HHKEHEPHOTO IPOEKTA.
OcHoBBI TEOpUH

JlomoHUTEIbHBIE TPEUMYIecTBA MpU paboTe ¢ CEeMaHTHUYECKUMU HaHHBIMU JaéT
MPUMEHEHNUE OHTOJIOTHYECKUX CTaHAApTOB, MO3BOJISIONIMX HE MPOCTO MOJy4aTh WHMOpMAIUIO U3
pa3HbIX HCTOYHHMKOB B OJHOM THOKOM U pacmupsemMoM ¢opmare, HO U OJUHAKOBO €&
WHTEpPIpEeTHpOoBaTh. [IpM  OHTOJOTMYECKOM MOJEIMPOBAHMHM JIAHHBIX B  CEMaHTHYECKOM
NPEACTABICHUN  UCIOJB3YIOTCS TOHATHS W OTHOLIEHUS M3 3apaHee  COIVIAaCOBAHHOIO
(ompeneI€HHOT0 KaKUM-TO CTAHJApTOM) CIHCKAa TOHATHUM ¥ OTHOIIEHUHM, OMHCHIBAIOIIETO
HEKOTOPYIO MPEIMETHYIO 00JIacCTh MHXKEHEPHOU cepbl (MEXaHHKY, dTEKTPUKY, TEILIOTUIPABIUKY,
CTPOUTENBCTBO, W T.M.). Hampumep, omuH pa3 BBOAATCS MOHATHA "Hacoc", "maieHue" win
"moakioueHue", U Jajnee yHUBEpPCAIbHbIE CCHUIKM Ha TaKUE MOHSITHS CTaHAAPTHOIO CIOBaps-
Te3aypyca HCIOJb3YIOTCS BCEMHU CTOPOHAMH JIJIi ONMHCAaHUS OOBEKTOB, W3BICKACMBIX U3
pa3Hoo0pa3HBIX 0a3 JaHHBIX.

OHTOJIOTHYECKAsT MOJIENh JAHHBIX SBIBIETCS COCTABHOM YacThO CAMHMX JIAHHBIX — MOHSITHS
CTaHJapTHOTO CJIOBapsi-Te3aypyca (Tak Ha3bIBaeMble "CIPABOYHBIE NaHHBIE'") MCIONB3YIOTCS IS
OTMCAHUS CMBICIIA U CIIOCOOOB HCIIOIb30BaHUS TaHHBIX IIPU 00paboTKe UX KaK KOMIIBIOTEPAMHU, TaK
u moapMu. [lpu HEOOXOAMMOCTH YTOYHHUTH CMBICH TOJTYYSHHBIX JAHHBIX MOXKHO W3 3apaHee
W3BECTHBIX HCTOYHUKOB (OWMOIMOTEK CHpPAaBOYHBIX JAHHBIX) M C HCIOJB30BAHHEM TEX IKE
CTaHJapTU3UPOBAHHBIX TEXHOJOTHMH M WHCTPYMEHTOB, KOTOpBIC HCIIONB3YIOTCA [UIsi OOMeHa
JAHHBIMU

OcHOBaHHbIE Ha OHTOJOTMYECKOM MOJCIUPOBAHUM MHTETPAIMOHHBIE CEMaHTUYECKHE
MOJENU JUIsl WHXXEHEPHBIX OOBEKTOB pa3paldaThIBAIOTCS Kak Ha OTpacieBOM, TaK HW Ha
MEXAYyHApOAHOM ypoBHE. COBpEeMEHHbIE pelIeHUsl 0 MOACIUPOBAHUIO JAaHHBIX JIETIM B OCHOBY



HEUTpaJIbHOW IO OTHOUIEHUIO K OTIEIbHBIM MHXKEHEPHBIM CHUCTEMaM MOJEIU JaHHBIX
crangapra 1SO 15926 ""Industrial automation systems and integration. Integration of life-cycle
data for process plants including oil and gas production facilities” (TOCT-P UCO 15926
"[IpoMbllsIeHHBIE aBTOMATH3UPOBAHHBIE CHUCTEMbl U UHTerpanus. MHTerpauust JaHHBIX
JKU3HEHHOTO IUKJIA JUIA TepepadaThIBAOMIUX MPEANPUATHH, BKIOYas HE(TSHbIE U Ta30BbIC
MIPOU3BOJICTBEHHBIC IPEAIPUITUA").

OTOT CTaHAApPT ONpEIeNsieT WHXCHEPHYIO OHTOJOTHI0 — OCHOBHBIC THUIIBI OOBEKTOB W
OTHONICHUH, HCIOJB3YEMBIX MpPH MPEJCTABICHUU WHKEHEPHOU HHPOpPMAINK, YHOPSIOYHUBACT
TEPMHUHOJIOTHIO, HCHOJB3YyeMYI0 g €€ OpraHu3aldd, a TakKe OINpeAessieT MPUHIUIIBI
pacliupeHusl CTaHJApPTHOM TEPMHHOJIOTMHM 4epe3 MexaHu3M (eaepupoBaHHBIX OHOIMOTEK
CripaBOYHbBIX JaHHBIX. CerojiHs MHOTHME KPYIHBbIE KOMIAHUU YK€ MEPEeXOAiT Ha 3TOT CTaHAapT:
koMmmanun-wieHbl Norwegian Oil Industry Association, unensl koHcopimyma FIATECH,
KpPYIHEUIINE TMOCTABIIMKYA WHXXHUHUPUHTOBOTO IPOTPAMMHOIO OOECICUCHHs, a TaKKe TaKue
poccuiickue kopropanuu, kak ['K «Pocarom» 1 OAO «PocHedTh», H3ydarOT BO3MOKHOCTH €O
HCIIOJIb30BaHUS.

Peanuzanus crangapra [SO 15926 B yacTu npencraBiieHUs], XpaHEHUS U IOCTYIA K JaHHBIM
OCHOBaHa Ha MCIOJb30BAaHUM CEMAHTHYECKUX cTaHiapToB KoHcopuuyma W3C: RDF, OWL u
SPARQL.

Hcnonbs3oBanne ceMaHTUYECKUX M OHTOJIOTHUYECKUX CTAHJAPTOB MIOMOTAeT HAIaAUTh OOMEH
U COMOCTAaBJICHHE JAHHBIX, BBISBICHHWE KOJUIM3HM M COIJIacOBaHME MpoTHBOpeuwid. JlucruminHa
paboThI C MTAaHHBIMU TPU TAaKOW CTaHIAPTU3AINU, SBIIICTCS TOpa3io MEHEe OOPEMEHUTEIILHOM, YeM
IPU HMHBIX TEXHOJOTHYECKHX pEIICHUsX, MPEAyCMATPUBAIOIINX YHUDUKAIMIO TPOrPAMMHBIX
CpenCcTB U HHTEpQeicoB paboThl. [Ipy MpeIoCcTaBICHNN CEMaHTHYECKUX JTaHHBIX BO3MOXKEH BBIOOD
MEXJy COIJIaCOBAaHHOW «OOIIei» TepMUHOJIOTHEH (OTpacieBOM OHTOJIOTHEN) W TPUBBIYHBIMU
OTJICTPHBIM YYaCTHUKAM HaOOpaMu TMOHSATHH W ONMHPAIOIUMHCS HAa HUX (opMaMu OTYETHOCTH.
[Ipy 5TOoM B 4YacTU TEPMUHOJIOTHH, MPEANUCAHHOW (enepanbHBIMU WU MYHUIUTATbHBIMU
HOpPMAaTHBaMH, KOHTPOJIb UCIOJIb3YEMBIX TEPMUHOB MOXET OBITh Topa3io 0oliee KECTKUM, YEM B
YacTH, HE OXBAYE€HHOH CTaHAapTH3alMed: KOHTPOJIb MOXKHO OydeT OpraHH30BBIBAaTH HE TOJBKO
«TrJ1a3aMu», HO U C MCTIOJIb30BaHUEM KOMITbIOTEPOB.

B uyactu KOMMyHMKAaMM MeEXAY KOMIBIOTEpAMU CEMAHTHYECKHE U OHTOJIOTMYECKHE
JIAaHHBIE TPUTOIHBI i1 OOpabOTKM WHCTPYMEHTAMHM PAa3HON CTEMEHU CIO0KHOCTH, OT HIUPOKO
pactpoCTpaHEHHBIX AJNEKTPOHHBIX TaOMUI] 1O CIENHUATU3UPOBAHHBIX TE€OHMH(POPMAIIMOHHBIX
CHUCTEM, CHCTEM aBTOMAaTH3allMM MPOEKTHUPOBAHUS WJIM CUCTEM WHBECTHIIMOHHOTO TUIAHHPOBAHUS.
CemaHTHYECKHME JaHHBIE C OHTOJIOTMYECKOM pa3sMETKOM MOTYT TOTOBUTHCS  pPa3HbIMU
nporpaMMHbIMH cpeAcTBamMu. OTKpbIThIE (opMaThl AAHHBIX M30aBIAIOT OT HEOOXOIUMOCTU
MOJIb30BATHCS IPOrPAMMHBIM 00€CTIEYEHHEM TOJILKO OT OJHOTO MOCTaBIINKA.

IMocTanoBKa 3a1a4M K NPaKTH4YeCKoii padoTe 1

1. 3yuuTh npejiaraeMblii TEOpETUUECKUI MaTepual.
2. Pa3zpaboTtaTh MO/IETh HHXEHEPHOTO MPOEKTa

3. CoctaBuTh MH()OPMAIIMOHHYIO MOJIENb TIPOEKTA.

4. Odopmuts otueT. [IpeacTaBUTh OTYET IS 3AIIUTHI.

BapuaHThl HHAUBUAYAIBHBIX 3alaHUN
B coorBercTBUMM C yKa3aHHOW NpeaMeTHOW o0JacTbi0 M KJlaccoM pa3pabaThiBaeMOM

CHUCTCMBI pa3pa60TaTL MOJCJIb NHXXCHCPHOTI'O IMTPOCKTA.

Tabnuma 1.2 — unuBuayanpHbIe 3aJaHUS

Ne IIpeameTHas o6macTh Knacc cucreMsl
1 Ckiag MRP

2 ITpon3BOACTBEHHOE NPEIPUSITHE ERP

3 ToproBoe npeanpusTie CRM




4 Toprosoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CtpoutenbHOe NpeIpusTie NC yuera

8 Briciiee yuebHOe 3aBeieHre NC ynpaBnenus

9 WudpacTpyKTypa npeanpusiTis CIHIIP

10 | AnnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrnepTHas CUCTEMa

Conep:kanue oTyera

ITo BeIMONHEHHOW paboTe cocrapisieTcs oTyeT. OTUET BBHINOJIHIECTCS B DJIEKTPOHHOM BHJIE.
[To BBIMOIHEHHOMY OTYETY IPOBOAUTCSA 3aIUTA MPAKTUYECKON pabOTHI.

OTtuer mo mpakTUYECKOW pabdoTe IOJKEH COCTOSTh U3 CIEAYIOLUX CTPYKTYpPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHAS 4aCTh;

- OCHOBHAsl YacTb;

- 3aKJIFOYCHHE (BBIBOJIBI).

BBojaHas yacTh oTueTa 10JIKHA BKIKOYATh TYHKTHI:

- YCIIOBUE 3aJIauu;

- IOPSIIOK BBIMOJIHEHHUS.

- IPOTrpaMMHO-aMMapaTHbIe CPEJCTBA, UCIIOIb3yEeMbIE MPU BHIMIOTHEHUN PAOOTHI.

3amuTa OT4eTa IO 3aK/IIYaeTcs B MPEIbSABICHUM IPENOJaBaTeNl0  IOJIyYE€HHBIX
pe3ynbTaToB B BHUJAE (ailia U AEMOHCTpAllMU IOJYYEHHBIX HAaBBIKOB MPU OTBETaX Ha BOMPOCHI
npernoaaBaress.

KoHTpoJibHbIE BOPOCHI

. UTo Takoe )XKU3HECHHBIN UK HH)KEHEPHOTO TIPOCSKTa?

. Kak cTpykTyprpoBaTh MOJIeNIb HH)KEHEPHOTO POEKTA.

. IlpuBeauTe >TAIBI pa3pabOTKH HHKEHEPHOTO TPOEKTA.

. Kakue stams Bkimrouyaet B ce0st mozaens XKL 1O cormacao 'OCT 19.102-77?
. Uro BKITIOYaeT B ce0sl 3Tal MpeArnpoeKTHOTO UCCIIeIOBAHUS?

. Ilepeuncnure pyHKIMOHATbHBIE TPEOOBAHUS K MH)KEHEPHOMY ITPOEKTY.

. Ilepeuncnure 3KCITyaTallMOHHBIE TPEOOBAHUS K MHKEHEPHOMY ITPOEKTY.

. Ilepeuncnure npaBuiia pa3pabOTKN TEXHUYECKOTO 3a/1aHUSI.

. HazoBuTE OCHOBHBIE pa3/ieibl TEXHHYECKOTO 3aJaHHUS.

10. HazoBwure 3Tamnsl BEIpaObOTKU TpeOOBaHUN K MHKEHEPHOMY MTPOEKTY.

O©CoOoO~NO O WDN P

HpaKTI/I‘{eCKaﬂ paﬁoTa 2. OHTOIOTHYECKHE MOJEIHN I’IH(l)OpMaIII/IOHHI)IX CHUCTEM

Ieab padoTbl. U3y4eHHUE METOJOB M CPEACTB OHTOJIOTMYECKOTO MOJEIUPOBAHUS,;
IIPUMEHEHHUE METOJIOB U CPENICTB OHTOJIOTMYECKOIO MOIEIUPOBAHUS.

ITpakTryeckas paboTa HalpaBiIeHa HA 03HAKOMJICHHE C IPOLIECCOM ONUCAHUS MHKEHEPHOIO
IIPOEKTa U MOJyYEHUE HABBIKOB 10 MCIOJIb30BAaHUIO OCHOBHBIX METOJIOB aHAJIN3a MH)KEHEPHOIO
peleHus.

TpeboBanus k pe3yabTaTaM BBHIIIOIHEHUS TPAKTUYECKOI paboThI:

- HAINYHC OIMMMCAaHUA NHXKXCHCPHOI'O HpO@KTa;

- IPOBEJICHUE aHAJIN3a OCYIIECTBUMOCTH BBIIIOJIHEHHUS IPOEKTA;

- HAJIMYKME 3aKIHYEHUS O BO3MOXKHOCTH pPEaIM3allMU IPOEKTa, COJEPXKAIIEro 3JIEMEHTHI
OHTOJIOTMYECKOT0 MOJIETMPOBaHUS MHHOBALIMOHHOTO TIPOAYKTA.

OcHoBBI TEOpHUU

[ToHsiTHE «OHTONOTHS» OBLIO BBCACHO KaK TCPMUH (I)I/IJ'IOCO(bI/II/I, U IIPUMCHSAIIOCH B
Pa3IUMYHBIX 3HAYCHUMAX. B cq)epe KOMITBIOTCPHBIX HAYK, OHTOJIOTUA SABJIACTCA MOACIBIO OIIMCAaHUSA



MHUpa, COCTOSIIEr0 W3 Habopa THIIOB, CBOMCTB W B3auMocBs3eil. [lompasymeBaercs, dTO
OHTOJIOTHYECKUE MOJICIN JJOJDKHBI OTHOCUTBCS K PEATbHOMY MHPY.

B 1990 roxy Tom I'py6ep (Tom Gruber) BBen ciemyromnmii TepMHH: OHTOJOTHS — 3TO
onucanue (momobHoe (opmManbHOW crenupUKAIMK MPOrPaMMbl) KOHIIENITOB M B3aMMOCBS3EH,
KOTOpBIE MOTYT (DOPMalIbHO CYIIECTBOBATH Ul OJHOIO areHTa WM JUIsi COOOIIECTBAa arcHTOB.
JlaHHOE OIIpe/ie/ieHHe COOTBETCTBYET IOHATHIO HCIIOJIb30BAHUS OHTOJIOTHH KaK COBOKYITHOCTH
olpeneNieHnii KOHLENnToB, HO Oonee oOmee. Crycts Tpu roga, Tom ['pybGep ormerwmi, 4rto
OHTOJIOTHU OOBIYHO MPUPABHHUBAIOTCS K TAaKCOHOMHYECKHM HEPapXUsM KJIACCOB, ONPEICIICHUSIM
KJIaCCOB, HO OHTOJIOTUSAM HC OrpaHUYMUBANOTCA JAHHBIMU (bOpMaMI/I — OHHU TAKKC HC JIMMHUTHPOBAHLL
B KOHCEPBATHBHBIX ONPECICHHUSIX, TO €CTh, ONPEICICHUIX B TPAJIUIMOHHOM JIOTHYECKOM CMBICIIE,
«TEPMHUHOJIOTHH 0€3 100aBICHUS 3HAHUI O MHUpPEY.

OHTOJIOTHH COCTOSIT U3 CICAYIOLIUX KOMNOHEHMOG:

OcoOu. Dx3eMIIsApel WIH OOBEKTHI. SBISAIOTCS HUKHEYPOBHEBBIMH KOMIIOHEHTAMHU
OHTOJIOTHH;

Krnaccel. AOcTpakTHble Tpynmbl, KOJUIEKIMHM WM Habopbl 00BEKTOB. Moryt
NpPEICTaBIATh COOOM HAaOOpbI, KOJJIEKIHWH, KOHIIENTHI, NPOrpaMMHBIE KIACChI, THIIbI
00BEKTOB U TOMY MOJJOOHOE;

ATpuOyThl. ACHEKTBI, CBOHCTBA, OCOOCHHOCTH, XapaKTEPUCTUKH WU IMapaMeTphl,
KOTOPBIE MOKET UMETh OOBEKT;

OtHowenusi. CBoiicTBa, Onarofaps KOTOPBIM KJIacChl 1 OCOOM MOTYT OBITh CBS3aHbI
MEXy COOOM;

OyHKIMOHATBHBIE BbIpakeHUs. Kommiekc CcTpykTyp, CcQOpMHUpPOBAHHBIX U3
ONPEACIECHHBIX OTHOIIECHUM.

Orpannuenusi. @opManbHO YTBEPKIECHHOE OMUCAHUE TOTO, KAKUE YCIIOBUS JTOJKHBI
BBITIOJIHATHCS JIs1 BXOJIHBIX TAHHBIX;

[IpaBuna. VYtBepxknenus B ¢dopme "ecau-to" (MpeaIIeCTBEHHUK-CICACTBUE),
OMHUCHIBAET JIOTHYECKHE BBIBOJBI, KOTOPHIE MOXXHO H3BIEYh U3 YTBEPXKICHUS B
ompeeNeHHol dhopme;

AkcuoMbl. YTBepkaeHUs (BKJIIOUas IMpaBuia) B JIOTMYECKOW Qopme, BMecTe
COCTaBIIAIOIIME OOIIME CBEACHHUS O TOM, UYTO OHTOJIOTMSl ONMCHIBAET B CBOEH o0OiacTu
npuMeHeHus. J[aHHOe omnpeneneHue OTIMYAETCs OT CTaHAAPTHOTO MOHUMAHHUS "aKCUOMBI"
TeHepAaTUBHON IpaMMaTUKH M (OPMaIbHOU JIOTHKH, TaK KaK 3/1eCh aKCHOMBI BKJIIOYAIOT B
cebs HE TOJIbKO KOHCTAaTUPYIOIIHME YTBEPKIACHUS, HO U TEOPHUIO, IOJYyYEHHYIO U3
AKCMOMAaTHYECKUX YTBEP)KICHHUIA;

CoO6biTus. [IpencraBnstor coboit M13MeHEeHUs: aTpUOYTOB UM OTHOIICHHIA.

[1o ypOBHIO YHUBEPCAIBLHOCTH BBIACISAIOT TPU THUIIA OHTOJIOTHNA!

OHTONIOTMU BEpXHETO YypoBHA (MeTaoHTosioruu). BHe 3aBUCMMOCTHM OT 3a1a4
KOHKPETHOM TpeaMeTHON o0nacTu, omMchIBalOT oOmme mnonsatusa. [Ilpumepom Takoi
onrosoruu ciyxut WordNet. /laHHBIH THI OTIMYACTCS HU3KAM YPOBHEM JETalIbHOCTH,
HaIlpuMep, UMEIOTCS JIMIIh OMUCAHUS TEPMUHOB HA €CTECTBEHHOM S3bIKe. Takue OmucaHus
HE MOTYT OBITh TIOHATHI MAIIMHON, MEXy HUMH 3a(DUKCUPOBAHBI TOJBKO CaMbI€ MPOCTHIE
OTHOILICHUS,

OnTonorun mpeAMETHBIX oOnacTeil. J[aHHBIH THUI  OHTOJIOTUM  OIHUCHIBACT
OTHOCHUTENIPHO OO0IIMe TOHSTHS s oOmmX 3amad. B kakoi-To mepe, JaHHBIE OHTOJIOTHUU
OTHOCSITCSI K OHTOJIOTHSIM BEPXHETO YPOBHS;

Onronoruu npwioxkeHud. OMUCHIBAIOT TOHSTHS, 3aBUCAIIME KaK OT MPEIMETHOU
00JacTH, Tak U OT perraeMoii 3a/1auu.

Kpome 3TOro, OHTONOTMH pa3IMYAIOTCS [0 CTENCHH BBIPA3UTEIBHOCTH. Bblnensercs
CIEYIOLINIT CIIEKTP:



- KOHTpoJupyembie cioBapu. [IpencraBistor co0oil CIMCOK TEPMUHOB;

- Te3aypychl. CBsSI3U MEX1y TEPMUHAMU, TAKHE, KAK CHHOHUMBI;

- HedopMalibHasi TaKCOHOMHMs. SIBHasi uWepapxusi, HO OTCYTCTBYET CTpPOroe
HacJieJoBaHuE. DK3EeMIULpP MOJKIacca TaKOM OHTOJIOTMH HE O0S3aTENBHO SIBISIETCS TaKkKe
AK3EMIUISIPOM CyTIepKIIacca;

- popmanbHas TakcoHomus. B orinume oT HepopManbHOW TaKCOHOMHUH, 3]1€Ch
IIPUCYTCTBYET CTPOrO€ HACIIEIOBAHHUE;

- ¢peiimel. [IpeacraBiasroT coboii onucaHne KJIacCOB M MX CBOWCTB;

OnucaHus KJIacCOB MOTYT OBITh MTPEICTABIICHBI:

- C 33JIaHHBIMU OTPAHUYEHUSIMUA HA UX CBOMCTBA;

- C OPOCTBHIMM JIOTUYECKUMH WJIM MATEMATHYECKUMU OTPAHUYEHUSIMU HA CBOWMCTBA U
OTHOILLIEHNUS;

- CO CJIOKHBIMH JIOTHYECKUMHU OTHOIICHUSIMHU.

B o01iem citydae, OHTOJIOTHS OMCBIBAETCS CIEAYIOIIUM HAOOPOM JaHHbIX:

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

rae 7 — Habop TEpMUHOB MpEAMETHON 00I1aCTH;

R — ceMaHTUYeCKH 3HaUYMMBbIE€ OTHOIIICHHUSI;

P — onpenenenue ¢yHKIUN MHTEPIIPETAIINH.

Pa3paboTka OHTONOTMH HAUWHAETCS C Pa3pabOTKU Te3aypyca; OHTOJOTHUS SIBISICTCS
dbopMaIbHOM TAKCOHOMHUEH.

IMocTanoBKa 3a1auM K NPAKTUYECKOI padoTe 2

1. 3yuuts npesuiaraeMplii TEOPETUUECKUN MaTepual.

2. CocTaBUTh OHTOJIOTHYECKYIO MOJIENTh MHKEHEPHOTO MPOCKTA.

3. Ha ocHOBaHMHM pe3ysbTaTOB MOJEIMPOBAHMS MPOBECTH aHAIU3 Mpollecca OpraHU3aLUuU
pa3paboOTKU MHHOBAIMOHHOTO MpoJykTa Pe3ynabTaToM aHanu3a JOJKHO SIBUTHCS 3aKJIFOUEHHUE O
BO3MO>KHOCTH peaM3aliy IIPOEKTa.

4. Opopmuts otuert. [IpeacTaBuTh OTUET AJIS 3ALUTHI.

BapuanThl HHAUBUAYAJIBHBIX 3aJaHUM
B coorBercTBUM C yKa3aHHOW NpeaMeTHOW o0JacTbi0 M KilaccoM pa3pabaThiBaeMOM

CHUCTCMBI pa3pa60TaTb MOJECJIb MPOCKTAa U IMTPOBECTU BO3ZMOXKHOCTU pa3pa60TKH IMPOCKTA.

Tabnuma 2.1 — nnuBuayanpHbIC 3aJaHUS

Ne | [IpenmerHas o0nacThb Kinacc IC

1 Cxian MRP

2 ITpon3BOACTBEHHOE NPENIPUITHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpountenbHOe NpeaIpHUsITHE NC yuera

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

10 | AnmaparHas HHPPACTPYKTYpa NPEAPHUSITHSI DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

Ilo BeITTOTHEHHOH pa60Te cocTaBisieTcs oTdeT. OTYeT BBINOIHICTCS B SJICKTPOHHOM BHUJC.

ITo BBIITOJIHCHHOMY OTUCTY HNPOBOAUTCS 3alllUTa HpaKTH‘{CCKOﬁ pa6OTLI.

OTtduer Mo mpakTUYeCKOW paboTe [OKEH COCTOSTh U3 CIEAYIOIHUX CTPYKTYPHBIX

9JICMCHTOB!




- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4aCTh: KPATKOE OMMCAHUE LIeeH MPOEKTA U MPOEKTHBIX OrPaHUYEHUI.

BBogHas uacTeh oOTyeTa [JOJDKHA BKJIIOYATh ITYHKTHI: yCIOBUE 3aJauu; MOPAIOK
BBINOJIHEHHS; IPOIPAaMMHO-AIIAaPaTHbIE CPEICTBA, UCIIOIb3YEMbIE ITPU BBINIOJIHEHUH PaOOThI.

- OCHOBHasl 4acTh (Omucanue paboThl).

OcHOBHast yacTb OTYeTa BKJIOYAeT B ceOA: ONMCAaHUE MOJAEIM HHKEHEPHOIO
[IPOEKTa, HAJIMYME 3aKIF0UEHNS O BO3MOXXHOCTHU PeaIu3aluy NPOEKTa.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOU JINTEPATYpHI.

3ammTa oTYeTa 3aKII0YaeTCs B MPEIbSIBICHUHN IPENOIaBaTeN0 NOJYyYeHHbIX PE3Yy/IbTaTOB B
Bue (haitia 1 IEeMOHCTPAIMH MOTYYSHHBIX HABBIKOB IPH OTBETAaX HA BOMPOCHI MIPEI01aBaTesl.

KonTpoJibHBIE BOIPOCHI

1. [peanoxwure, KTO ObI MOT yd4acTBOBaTh B (DOPMHPOBAHMM TPEOOBAHUMN ISl MPOCKTA.
OOBbscHUTE, TOYEMY MOYTH HEU30€XKHO, YTO TpeboBaHUs, CHOPMYIMPOBAHHBIE PA3HBIMU JIML[AMH,
OyayT IPOTUBOPEUUBHI.

2. Pa3pabatbiBaercss npoekT. OnpenenuTe OCHOBHBIE OINOPHBIE TOYKH 3PEHUs, KOTOpbIE
HEOOXO/IMMO Y4YeCTh B CIEHU(HUKAIMUA MPOEKTa, U MOKWKUTE WX B3aMMOOTHOIICHHS, WCIIONb3YS
JarpaMMy UepapXHUy TOYEK 3PEHUSL.

3. CrannmapTHelii MeTOA aHanu3a TpeOOBaHMN HE COOTBETCTBYET TpPEOOBaHUSM K
WHHOBAIIMOHHOMY MTPOAYKTY. UTO BBI JJOJDKHBI J€NIaTh B TAKOW CUTYAIIHH.

IIpakTnyeckas padora 3. OHTOI0THS MPEACTABIEHUS JAHHBIX U 3HAHUI B
HHHOBALMOHHBIX pelIeHus X

Lean padoTsl: M3yyeHne OHTOJIOTUH NPEACTABICHUS JAaHHBIX U 3HAHUHA B HHHOBALIMOHHBIX
peIIeHUsX.

IIpakTuyeckas paOoTa HampaBieHa Ha M3Y4YE€HUE OHTOJOIMM IPEJCTABICHMS NaHHBIX M
3HaHUH B MHHOBAIIMOHHBIX PEIICHUSIX.

TpeboBanus K pe3yiabTaTaM BBHIIOIHEHUS TPAKTUYECKOI paboThI:

- UH(popMallMOHHAsT MOJENb CUCTEMBI JOJDKHA COJEpXKaThb ONMCAHHME CYLIHOCTEH M CBSI3eH
MEXy HUMH, IpejicTaBieHHoro B popmate RDF;

- B 3aBHCHMOCTH OT BapHaHTa 3aJaHds MOJENb JAHHBIX JIOJDKHA OTOOpakaTh CBSI3U U
XapakTep B3auMOJICHCTBUS MEXIY KOMIIOHEHTaMH CHCTEMBI.

OcHoBBI TEOpUH

HedopmanbHo oHTOMOTHS mpeacTaBiseT co00il HEKOTOpOE OMHMCaHWE B3IIIAJa Ha MHP
HpI/IMeHI/ITeJ'II)HO K KOHKpCTHOfI O6J'IaCTI/I I/IHTCpeCOB. 9T0 OIINCAaHUEC COCTOUT U3 TepMI/IHOB nu HpaBI/IJ'I
MCIIOJIb30BaHUS ATHX TEPMUHOB, OTPAaHUYMBAIOIINX X 3HAYEHUS B paMKaX KOHKPETHOM 00IacTy.

Ha ¢dopmanbHOM ypOBHE OHTONOTHS - 3TO CHUCTEMA, COCTOsSIIAs W3 HaOopa TMOHATHU U
Habopa yTBepKIeHUN 00 OSTUX TOHATUSAX, HA OCHOBE KOTOPBIX MOXKHO OIHCHIBATH KIIACCHI,
OTHOIICHUA, (bYHKIII/II/I 1 MHAWBU/BI.

OaHO W3 cambIX HM3BECTHBIX OIpeneieHui oHTojoruu nan Tom ['pyOep, 3ByduT OHO
ciemyromumM 00pazom: OHTOJIOTHS - TO TOYHAsS Crienu(PUKaIUS KOHIIETTYaTu3aIiH.

Konuenryanuzanust - 3TO CTPYKTypa peaJbHOCTH, paccMaTpuBaeMas HE3aBHCHUMO OT
cJIOBapsi MpeAMETHON 001acT U KOHKPETHON CUTYyaIlHH.

Hampumep, ecam Mbl paccMaTpuBaeM MPOCTYIO MPEAMETHYIO 00JIaCTh, OIMHUCHIBAIOIIYIO
KyOMKH Ha CTOJIe, TO KOHIENTyalu3aueil sapisercs Habop BOZMOXKHBIX MOJIOKEHUH KYOHKOB, a HE
KOHKPETHOE UX PACIOI0KEHNE B TEKYIIU MOMEHT BPEMEHHU.

bonee mozmuelt momumdukanumeint omnpenenenus [pyOepa sBIsSETCS Takoe OMpeeIcHUE!
Ontonoruss — 93T0 (¢opManbHas crenu(UKaus COrjJacoBaHHOW KoHIentyanuzanuu. [lox
COTJIACOBAaHHOM KOHIIETITyaJIM3allield TOIpa3yMeBaeTCs, UYTO JaHHAs KOHIENTyalu3alus HE €CTh
94aCcTHOE MHEHUE, a SBJIAETCS OOIIeH ISl HEKOTOPOU TPYIIIBI TOCH.



CdhopmynupoBaHo emie JOCTaTOYHO MHOTO Pa3HBIX OmpejelieHui oHTonoruu. Hampumep,
Hukona I'yapuHO ompenensieT OHTONOTHIO ciaeayromuM odpaszom: OHTOMOTHS - 3TO (OpMalbHAS
TEOpHUsi, OrPAHNMYUBAIONIAS] BOSMOKHBIE KOHIENTyaJIU3alluy MUPAa.

HekoTopsie onpezneneHusi oTpakaroT CHOCOObI, KOTOPHIMU aBTOPBI CTPOSIT U HCIOJIB3YIOT
oHTOJIOTUM, Hampumep: OHTOJNOTUS - 3TO HMEPAPXUYECKU CTPYKTYPUPOBAHHOE MHOKECTBO
TEPMHHOB, OIMCBHIBAIOIIMX TMPEIMETHYIO 00JacTh, KOTOPOE MOKET OBbITh HCIIOJIb30BAaHO Kak
UCXOJHAs CTPYKTYpa I 0a3bl 3HAHUIA.

Conep:xkaHue OHTOJIOTHH

OCHOBHBIMU KOMIIOHEHTAMU OHTOJIOTUU MOT'YT SIBJISITHCSI:

- KJ1acchl (MM TIOHSATHS),

- OTHOILEHUS (WM CBOWCTBA, aTPUOYTHI),

- pyHKIIUH,

- AKCUOMBI,

- 9K3EMIUIAPHI (UITH UHIUBUIBI).

Kitaccb! ninm moHSATHSL UCTIONB3YIOTCA B IMIMPOKOM cMbicie. [loHsTruem Moxxet ObITh Jro0ast
CYIIIHOCTh, O KOTOPOM MOXKET ObITh JaHa Kakas-nmubo mHpopmanus. Kmaccel - 3To abcTpakTHbIE
TPYNIBI, KOJUICKIIUU WM HA0Ophl 00heKTOB. OHM MOTYT BKJIIOYATh B CEOSI IK3EMIUIAPHI, IPyrue
KJIACChl, JINOO K€ COYETaHHs U TOTO, U Apyroro. Kiaccel B OHTOJOTHSX OOBIYHO OPraHU30BAaHbBI B
TaKCOHOMHIO - HePAPXUICCKYIO KJIACCU(DUKAIIMIO TIOHSATHH 110 OTHOIICHHIO BKITFOueHUs. Hampumep,
kj1accbl MyskunHa u JKeHIuHa sSBII0TCS OAKIaccamMu Kiacca YenoBek, KOTOPbI B CBOKO OYEpEb
BKJIFOYEH B KJ1acc Muekonuraromue.

OTHOIIEHUS TPEICTABISIIOT THIT B3aUMOICUCTBUS MEXAY MOHITUSIMH MPEAMETHON 00IacTH.
®opManbHO N -apHbIE OTHOIICHUS OMPEAEIISIOTCS KaK MOJAMHOXKECTBO MPOU3BEACHUS N MHOKECTB:
R & C1 x C2 x ... x Cn. Ilpumep Ounapnoro otHomenus - otHomenue YACTb-LIEJIOE.
OTHolIeHUST TOXE MOTYT OBITh OpraHM30BaHbl B TAaKCOHOMHIO IO BKJIIOYCHHIO; HAIpUMED,
OTHOLIEHUsI OBbITh OTIOM JJsi U OBbITb_MaTEpblO JUIsi Ha MHOXECTBE JIOAECH cojaepxkarcs B
OTHOIICHUU OBITb POJUTENEM JUIsl, KOTOpPO€ B CBOIO O4Yepelb COJCPKUTCS B OTHOLICHHU
OBITH_MPEIKOM _JUISL.

DyHKIUU - 3TO CHEUHUAIBHBIN Cllydall OTHOLICHWH, B KOTOPBIX N -i 3JIEMEHT OTHOLIEHUS
OJIHO3HAYHO ompeaensercs N-1 mnpemamecTByromuMu  saeMeHTamMu. DdopmanbHO  QyHKIUH
ompenensdores cnenyroumm  obpazom: F: Cl x C2 x ... X Cn-1 -> Cn. IIpumepamu
(YHKIIMOHATBHBIX OTHOIICHUM SIBJISIOTCSI OTHOIICHUS! OBITh MaTEephIO JIJIi HA MHOXKECTBE JIIOJICH,
WIK [IeHa TOJEP>KaHHOTO aBTOMOOWIIS, KOTOpas BBIYHMCISETCS B 3aBUCHMOCTH OT MOJAETHU
aBTOMOOWJISA, TaThl U3TOTOBJICHUS U TIpodera.

AKCHOMBI UCTIOTIB3YIOTCS, YTOOBI 3aMKcaTh BhICKa3bIBaHMs, KOTOPbIE Bcera UCTUHHBL. OHU
MOTYT OBITh BKIIIOYEHBl B OHTOJIOTHIO JUIsl Pa3HBIX II€JIel, HampuMmep, ISl OIpeaesIeHUs
KOMIUIEKCHBIX OTpPaHMYEHUN Ha 3HA4YeHHs aTpUOyTOB, apryMEHTHl OTHOIICHWM, ISl TIPOBEPKHU
KOPPEKTHOCTH UH(POPMAIINH, OTTMCAHHON B OHTOJIOTUHU, WJIH JIJIsI BBIBOJIa HOBOW MH(OpPMAIIUHU.

B kaudectBe npumepa TOro, 4To B paMKax OHTOJIOTHM MOHUMAETCS MOJ] AKCHOMaMH, MOKHO
MIPUBECTH CJIEAYIONIEe TOJIOKEHNE U €ro (HOPMAIBHYIO 3alUCh HA S3bIKE MCUYHUCIICHHS TPEIUKATOB
MEepPBOTO MOPsIIKA:

PabGoTHuK, ABISIONIUIICS PYKOBOIUTEIEM MIPOEKTa, pab0TaeT B MPOCKTE.

BBoasitcs mepemennbie E (pabotHuk) u P (pykoBomuTenb mpoekTa). Torma akcuoma
3aMUCHIBACTCS CIAEAYIOUIUM 00pa3oM:

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

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

Ileau co3maHus OHTOJIOTMH

B mnocnennue roasl pazpaboTka OHTOJOTHH - siBHOE (OpMaibHOE OMHCAHHE TEPMHUHOB
MpEeIMETHOW O0JIaCTH U OTHOLIEHUH MEXIy HUMHU - MEpPeXOJUT W3 MHUpa Jabopartopuil 1o
HMCKYCCTBEHHOMY HWHTEJUIEKTY Ha padoure CTOJIBl IKCIEPTOB IO NPEeIMETHBIM obnacTsaM. Bo
BcemupHort mnayruHe WWW onTOonmormu cramu OOBIUHBIM siBiieHHEM. OHTONOTHMH B CETH
BapbUPYIOTCS OT OOJIBIINX TAKCOHOMUI, KAaTETOpU3UPYIOIINX BeO-caliThl (Kak Ha caiite Yahoo!), 1o



KaTeropu3aluil MpoJaBaeMbIX TOBAPOB M UX XapaKTEpUCTHK (Kak Ha caiite Amazon.com). Bo
MHOTUX JMCHUUIUIMHAX ceiyac pa3pabaThIBalOTCS CTAaHIAAPTHBIE OHTOJOTHH, KOTOpPbIE MOTYT
UCTIOJIB30BAaThCSl IKCIEPTAaMH MO TPEAMETHBIM O0JacTAM JJIsi COBMECTHOTO HCIIOJIb30BAaHUS M
AHHOTHUPOBaHUS UH(OPMALIUU B CBOEH 00J1aCTH.

Hanpuwmep, B 0061acT MeAMLIMHBI CO3/IaHBbl OONBIINE CTaHIAPTHBIC, CTPYKTYPUPOBAHHBIC
cioBapu, Takue kKak SNOMED wu cemantuueckas cetb Cucrembl YHUPHUIIUPOBAHHOTO
Menunuackoro S3pika  (Unified Medical Language System, UMLS). Taxke mNOABISIOTCS
obmupHbie obmeneneBbie oHTooruu. Hampumep, Ilporpamma OOH mo pasBututo (the United
Nations Development Program) u kommanuss Dun & Bradstreet oObeIUHHMIN YCHIHS IS
pazpabotrku oHTojorun UNSPSC, koropas mpenocTaBiseT TEPMHUHOJIOTHIO TOBApOB M YCIYT
(unspsc.org).

OwnTtonorusi omnpenenser OOMUNA cIOBaph JUIsl yYEHBIX, KOTOPHIM HY)XHO COBMECTHO
UCTONB30BaTh ~ MHGpOpMaLMI0 B  mpeaMeTHoW  oOmactu. OHa  BKIIOYAeT  MAlIMHHO-
UHTEpIIpETHpyEeMble (OPMYIUPOBKH OCHOBHBIX MOHATUNA MPEAMETHON 00JIaCTU U OTHOIICHHUS
MEXy HUMH.

[ToueMy BO3HHMKaeT MOTPeOHOCTH B pa3paboTke OHTONOTMU? BOT HEKOTOpBIE MPUYMHBI,
KOTOpBIE HUKE OYAYT pacCMOTPEHBI MOAPOOHEE:

- JUIsl COBMECTHOTO HCIOJb30BAaHUS JIOABMH WU TPOTPAMMHBIMU areHTamMH OOILero
NOHUMAaHHS CTPYKTYpPHI HH(pOpMaIumy,

- TSl BO3MOYKHOCTH MTOBTOPHOT'O MCIIOJIb30BAaHUs 3HAHUH B IIPEIMETHON 00acTH;

- JUISL TOTO 4TOOBI CAETATh JOMYIICHNS B IPEAMETHOW 001aCTH SIBHBIMH;

- JUTsl OTAETICHUS 3HAHUM B MPEAMETHOMN 00JIacTH OT OMEepPaTUBHBIX 3HAHUI;

- JUIS aHaJTN3a 3HAHUW B TIPEIMETHON OOJIACTH.

CoBMecCTHOE HCIIOJIb30BAHKE JIIOJIbMU WJIM MPOTPAMMHBIMU areHTaMH OOIIETO MOHUMAaHUS
CTPYKTYpPbI HH(POPMALIUU SBJSIETCS OJHOW M3 Hambojee oOmuMX mener pa3padoTku oHTosornil. K
pUMepy, MyCTh HECKOJbKO PA3JIMYHBIX BeO-CalTOB cojepkaT MHGOPMAIUIO MO MEIUIUHE WU
NPEJOCTABISAIOT HWHPOPMALMIO O IUIATHBIX MEIWIIMHCKUAX YCIyraxX, OIUIaYMBacMbIX depe3
WntepHer. Ecan 3TH BeO-caliThl COBMECTHO MCHONB3YIOT M MYOIMKYIOT OJHY U Ty kK€ 0a30BYIO
OHTOJIOTHIO TEPMHHOB, KOTOPBIMH OHHM BCE IOJb3YIOTCS, TO KOMIIBIOTEPHBIE areHThl MOTYT
U3BJEKaTh HMH(OpMAIMIO W3 O3THX pPAa3JIMUYHbIX CAHTOB W HaKalulMBaTh €e. ATEHTbl MOTYT
MCIIOJIb30BaTh HAKOIUIEHHYIO MH(OpPMAIUIO I OTBETOB Ha 3alpoChl MOJb30BaTeNIed WM Kak
BXOJIHbIE JaHHBIE AJIS APYTUX MPUITIOKEHHM.

ObecrnieueHrie BO3MOKHOCTH MCIIOJIB30BaHUs 3HAHUM MpeIMEeTHOM 001acTy CTao OJHON U3
JBIKYIIUX CWJI HEJABHETO BCIUIECKAa B M3Y4E€HUU OHTosIorMid. Hampumep, mid mMoneneil MHOTHX
Pa3IUYHBIX MpPEIMETHBIX obsacTeli HEoO0X0AMMO CQOPMYIUPOBATH MOHATHE BPEMEHU. ITO
IIPEJICTAaBICHUE BKIIIOYAET NIOHITHE BPEMEHHBIX UHTEPBAJIOB, MOMEHTOB BPEMEHH, OTHOCUTEIBHBIX
Mep BpeMeHU U T.J. Eciam olHa rpynma y4deHbIX AETaJbHO pa3paboTaeT TaKyl OHTOJIOTHIO, TO
Jpyrue MOTYT MPOCTO MOBTOPHO MCIOJb30BATh €€ B CBOMX NpeAMETHBIX obnacTsx. Kpome Toro,
€CJIi HaM HY)XHO CO3/aTh OOJBIIYI0 OHTOJIOTHIO, MBIl MOXXEM HWHTETPUPOBATH HECKOJIBKO
CYIIECTBYIOIIMX OHTOJIOTH, OMMCHIBAIOIIMX YacTH OOJIBIION MpeIMeTHOH obmacTh. Mbl Takxke
MOYEM MMOBTOPHO MCIOJIb30BaTh OCHOBHYIO OHTOJIOTHIO, Takyto Kak UNSPSC, u pacmumputs ee 1is
OTKCAHMsI HHTEPECYIOIIeH HAC MpeIMETHON 00JIacTH.

Co3nmanne SBHBIX JOMYIICHUH B TPEIMETHOW 00JIaCTH, JISKAIIMX B OCHOBE peaM3allvu,
JIa€T BO3MOXHOCTB JIETKO U3MEHUTh 3TH JOIYIIEHUS IPU N3MEHEHNN HAIllUX 3HAHUH O IPEeIMETHOU
obnactu. XKecTkoe KoaMpoBaHHUE MPEANOI0KEHUI 0O MUPE Ha SI3bIKE TPOrPaMMHUPOBAHUSI IPUBOJAUT
K TOMY, YTO 3TH IPENAINOJIOKEHHUS HE TOJBKO CIIOKHO HAWTH M NOHSATH, HO U TaKXKE CII0XKHO
U3MEHUTh, 0COOEHHO HemporpaMMucty. Kpome Toro, sBHble crieriuuKaluy 3HAHUH B MTPEIMETHOM
001acTH TOJE3HBl Ui HOBBIX II0JIb30BATENCH, KOTOpbIE MOJDKHBI Y3HATh 3HAUEHHs TEPMHHOB
MpeAMETHOM 00JIacTH.

Otnenenue 3HaHUN MTPEIMETHOM 00JaCTH OT ONEPATUBHBIX 3HAHUM - 3TO €llle OJAUH BapUaHT
o0uiero MpUMEeHEeHHsI OHTOJIOTHM. MBIl MOXeM omucarh 3ajady KOH(DUTypupOBaHHs MPOIYKTa U3
€ro KOMIIOHEHTOB B COOTBETCTBUU C TpeOyeMoil cienndukanueil 1 BHEAPUTH IPOrpamMMy, KOTopast



JIENIaeT Ty KOH(PUTYpALUI0 HE3aBUCUMOU OT MPOJYKTa U CaMUX KOMIOHEHTOB. Ilocne 3Toro msl
MOXXEM pa3paboTaTh OHTOJIOTHIO KOMITOHEHTOB M XapakTepucTHK OBM u TpUMEHHTH STOT
ITOPUTM U1l KOHPUTYypHpOBaHUs HecTaHAAPTHBIX DBM. MBI Takke MOKeM HUCIOIb30BATh TOT K
QITOPUTM ISl KOH(UTYpUpOBaHUs JTU(TOB, €CIIU Mbl MPEJOCTABUM €My OHTOJIOTHIO KOMIIOHEHTOB
mudra.

AHanu3 3HAaHUW B TNpPEAMETHONM 0O0JacT BO3MOXKEH, KOTJa HMEeTcs JeKJiapaThBHAas
cneundukanus TepMuHOB. POpMaNbHBIN aHAIN3 TEPMUHOB YPE3BbIUANHO 1IEHEH KaK MPH MOMBITKE
MOBTOPHOI'O UCIIOJIb30BAHUS CYIIECTBYIOUIUX OHTOJIOIMH, TAK U IIPU UX PACILIUPEHUU.

YacTo oHTONOrHMA MpeaMETHOM o0nacTé cama mo cebe He sABIsieTcs menblo. Pazpaborka
OHTOJIOTHH CPOJHU OIpe/eTeHHI0 Habopa JaHHBIX U UX CTPYKTYPHI JIJIsl UCIOJIb30BaHUS JAPYTUMU
nporpamMmmamu. MGTOILLI pemicHud 3aaa4, AOMCHHO-HC3aBHCHUMBIC IIPHUJIOKCHUA W MPOTpPpaMMHBIC
areHThl HCIOJIb3YIOT B KAYECTBE JIAHHBIX OHTOJIOTUH U 0a3bl 3HAHUMN, TOCTPOCHHBIE HA OCHOBE 3TUX
OHTOJIOTHH.

ITocTaHoBKa 3a1a4M K NPAKTHYECKOii padoTe 3

1. U3yunTe npeiaraeMblii TEOPETUUECKUI MaTepUall.

2. PazpaboraiiTe HHPOPMALMOHHYIO MO/IENb JUIsl BHIOPAHHOTO MHKEHEPHOI'O IPOEKTA.

3. IocTpoiite MOAENh MPEACTABICHUS TaHHBIX.

4. CocraBbTe OTY€T, BKIIOYAIOIUN MOJENb NPEACTABICHUS JIaHHBIX, OIMCaHHE
KOMIIOHEHTOB CHUCTEMBI, IOTOKOB JAHHBIX, XPAaHWIMIL U BHEIIHUX 00BeKTOB. [IpencraBbre oTUET
[0 IPAKTUYECKON paboTe Ul 3alUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B cooTBercTBMM C yKa3aHHOM INpEeIMETHOH OOJACTBIO M KJIACCOM pa3padaThIBaeMOTO
IPOEKTa IOCTPOWUTE MOJENb NPEACTABICHUS ITaHHBIX, BKJIIOYAsh BO3MOXKHBIE B3aUMOICHCTBUS
MEK1y KOMIIOHEHTaMU CHCTEMBI.

Tabmuua 3.2 — UnauBuyanbHbIe 3aJaHHS

No [TpenmeTHas o6nacthb Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npearnpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CtpoutenbHOe NpeanpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHIEe NC ynpaBneHus
9 WndpactpykTypa npeanpusitus CIIIP

10 | AnnapatHas UHQPACTPYKTypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xanue oTyeTa

ITo BeIMONHEHHON paboTe cocTaBisieTcss oTyeT. OTYET BBIMOIHACTCSA B AJIEKTPOHHOM BUJIE.
[To BBIMOIHEHHOMY OTYETY IPOBOAUTCS 3alUTa MPAKTUYECKON pabOTHI.

OTuer mO mpakTHYecKOW padoTe [OJDKEH COCTOATh W3 CIEAYIOIUX CTPYKTYPHBIX
HJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJJHAs 4aCTh,

- OCHOBHasl yacTh (ONUcaHue paboThl): MOAEIH MPEICTABICHHS JaHHbIX;

- 3aKJII04YEeHHE (BBIBOBI).

BBogHas yacTe oTueTa TOJIKHA BKIKOYATh TYHKTBI:

- YCIIOBHE 3aJjauH;

- IOPSIIOK BBINIOJTHEHHUS.

- IpOrpaMMHO-aMNMapaTHbIe CPEJCTBA, UCIIOIb3yEMbIE IPU BHIMIOJTHEHUN PAOOTHI.



3ammra oT4eTa Mo MPaKTHYECKOW paboTe 3aKIII0YaeTcsl B MPEAbSIBICHUH MPENOoaBaTeIIo
MOJIyYEHHBIX Pe3y/ibTaToOB B BuAe (paiiya u JeMOHCTpAlMK MOJYyYEHHBIX HaBBIKOB MPH OTBETaxX Ha
BOIIPOCHI IIpETogaBaTels.

KoHTpoJibHBbIE BONIPOCHI

1. JlaiiTe onpenenenne MOHATHIO «MOEIb MPEICTABICHUS TaHHBIX).

2. Kakue TUIIBI CBSA3M MOTYT IPUCYTCTBOBATh B peNALIMOHHBIX BJ1?

3. JlaiiTe omnpeaeneHUe MOHSATHIO «IIOTOK JTaHHBIX).

4. Kakue TUIbI B3aMMOJAEHCTBHS IPEICTaBIEHbl MEKY KOMIIOHEHTAMH CUCTEMBI?
5. laiite onpezaeneHue NOHATHIO KJIAcC, 00OBEKT KJlacca, CYIIHOCTh

6. Kem u 17151 4ero Moxet ObITh UCIOJIB30BaHA MOJIEIIb IaHHBIX ?

IIpakTuyeckasi padora 4. CemaHTHUYECKOE MO/IeJIMPOBAHMeE TAHHBIX ¥ 3HAHUI B
TEXHOJOTUsIX 0O0JIBIIUX JAHHBIX

Heabr pa6Gorbl: M3ydeHne METOAOJIOTHU CEMAaHTHYECKOTO MOJAEIUPOBAHUS JaHHBIX.
[TorydyeHne HABBIKOB 110 MPUMCHCHHIO METOJOJOTUH Il pa3paboTKu  MH(OPMAIMOHHOTO
obecrieueHus MPOeKTa.

[Ipaktuueckass paboTa HampaBieHa Ha O3HAKOMJIEHHE C OCHOBHBIMH TOHSITHSMU
METOJIOJIOTUH CEMaHTUYECKOTO0 MOJCIUPOBAHMS JAHHBIX, MOJYYCHHE HABBIKOB IO MPUMEHEHHUIO
JAHHBIX TIOHSATUN NP Pa3pabOTKe MPOEKTa, U3YUCHUE METOI0B MPOSKTUPOBAHKS HH()OPMAITHOHHOTO
obecreyeHns: CHCTEMBI.

TpeOGoBaHust K pe3yJbTaTaM BBIOTHEHUS TPAKTUUECKON PabOTHI:

[TocTpouTh CEMaHTHUYECKYIO MOJEINb MPEICTaBICHUS JaHHBIX, MIPEICTaBUTh U 00OCHOBATH
pe3yNbTaThl MOJICTUPOBAHUSI.

OcHoBBI TEOPUH

B npoexkTMpoBaHMM OHTOJOTMH YCIOBHO MOJKHO BBIIEIWTH JBa HAIpPABICHUA, [0
HEKOTOPOr0 BPEMEHHU Pa3BHUBABIIMXCS OTAEIBHO. IlepBoe CBS3aHO C NMPEACTABICHUEM OHTOJIOTHH
Kak (OpMaIbHOH CHUCTEMbI, OCHOBAaHHOW Ha MaTeMaTH4YEeCKH TOYHBIX akcuomax. Bropoe
HaIpaBJIEHUE Pa3BUBAIOCh B paMKaxX KOMIIBIOTEPHOW JMHTBUCTUKM U KOTHUTUBHOM Hayku. Tam
onrororss TIOHMMAJIACh KaK CHCTEMa aOCTPaKTHBIX IMOHSATHUH, CYIIECTBYIOIIUX TOJBKO B CO3HAHUH
YeJIoBeKa, KOTOpasi MOXKET ObITh BhIpa)K€HAa Ha €CTECTBEHHOM SI3bIKE (MJIM CPEACTBAMU KaKOH-TO
Jpyroil cucreMbl cUMBOJIOB). Ilpu 3TOM 0OOBIYHO HE AenaeTcs MPEANONOKEHHH O TOYHOCTH WIH
HEIIPOTHUBOPEYNBOCTH TAKON CUCTEMBI.

Takum 06pazom, CylecTBYeT /1Ba aJbTEPHATUBHBIX MOAXOA K CO3JaHUIO U HUCCIIEOBAHHIO
oHronoruii. IlepBelii (popmanbHBI) OCHOBaH Ha JOrMKe (IPEIUKATOB MEPBOrO MOPSAJKA,
JNECKPUNTUBHONW, MOAAIbHOM U T.M.). BTOopoil (NMHIBUCTHMYECKHiI) OCHOBaH Ha W3YyYEHUU
€CTECTBEHHOI'O s3blka (B YAcCTHOCTH, CEMAHTHUKH) W TOCTPOEHUM OHTOJOIMM Ha OONbIINX
TEKCTOBBIX MAaCCUBAX, TaK HAa3bIBAEMBIX KOPITYCaX.

B mnacrosimiee Bpemsi AaHHBIE MOAXOJbl TECHO B3aUMOJCUCTBYIOT. WIET ronec CBS3EH,
MO3BOJISIOMINX KOMOMHHMPOBATh COOTBETCTBYIOLIME MeTOJbl. IToaToMy MHOrIa OBIBAaeT CIOXKHO
OTJICIUTh JIEKCUYECKUE OHTOJIOTMHU C 3JIEMEHTaMu (OpPMajbHBIX AaKCHOMAaTHK OT JIOTHYECKHX
CUCTEM C BKJIFOUEHUSIMU JIMHTBUCTUYECKUX 3HAHUM.

HeszaBucriMo OT pa3nuuHBIX MOAXOJOB MOYKHO BBIIEIUTH 3 OCHOBHBIX IPHHIMIA
KJIaccu(pUKaUU OHTOJIOTHIA:

- 110 CTeneHu (HOPMaTbHOCTH;

- 110 HAIlOJIHEHUIO, COIEPKUMOMY;

- 110 LEJIU CO3JaHusl.

PaccMoTpuM COOTBETCTBYIONLIHE KIIAaCCU(UKALIUMY 110 TIOPSIKY.

Kaacenpukanus no crenenu popmanabHocTu. "'Crekrp onrosorui'

OOBIUHO JIOIM M KOMITBIOTEPHBIE areHThl (IPOrpaMMbl) UMEIOT HEKOTOPOE IMpeJICTaBICHHE
0 3HAYEHUSX TePMHUHOB. [IporpaMMHbBIE areHThl HHOTAA MPEIOCTABIAIOT CIENU(UKALINIO BXOIHBIX



N BBIXOJAHBIX JAaHHBIX, KOTOPBIC TAKXKE MOT'YT OBITh MCIIOJIB30BaHBI KaK creynuKaLms rporpamml. CXOIIHBIM
00pa3oM OHTOJIOTHH MOTYT OBITh MPUMEHEHBI, YTOOBI MTPEAOCTABUTh KOHKPETHYIO CHEIU(UKAITUIO
UMEH TEPMUHOB M 3HAUYCHUH TEPMUHOB. B pamkax 3Toro moHuMaHus (TJ€ OHTOJIOTHUS SIBIISICTCS
cneurdukanueil KOHUENTYaJIbHOM MOJAEIM - «owemyamsaum) CYIIECTBYET IMPOCTOP JUIsl BapUalMi.
OTtaenbHBbIC BUIBI OHTOJIOTHIA MOTYT OBITh MPEICTABICHBI KAK TOUYKH HA CIIEKTPE B 3aBUCUMOCTHU OT
JeTalell uX pean3aluu.

Katanaori Ha ocHoege 1D

C
nogap TEPMIMHOE TESEYpFEbL

HethopMansHbie OTHoWeHKWE «Boelwe- Hiwe:s

TAKCOHOMIAK

PopMantHele
TAKCOHOMMIA

PopMantHele
FHIEMMNADEI
CBOMCTBA Ha OCHOBE
tipeEMOE
JrpaHuHeHMA Ha
3HaYEHMA

N3 bHIHKTHMEHBIE KNACChl,

{JBpaTHeIE CBOWCTEA
MNpoMsEONEHEIE NOMMHECKME

OrpaHK4eHKA

Puc. 2.1. Cnextp onrtosnoruii. Kocas uepra pa3aenser CHUCTEMbI, MPEIOCTaBISIONINE
"4eTOBEKO-TIOHSATHBIE" (BBIIIE YePThI) U ""MAITUHO-TTOHATHBIE" (HI)KE YePThI) OMMCAHUS

Ha pucynke m3o00paxeH Tak Ha3bIBa€MbIH CIIEKTP OHTOJIOTUH MO CTENEHU (POPMabHOCTH
MIPE/ICTABICHUS], UCIIONB30BAHUIO TE€X WJIM HMHBIX CHHTAaKCUYECKMX KOHCTpyKumil. Kaxknmas Touka
COOTBETCTBYET HAJIWYHIO HEKOTOPBIX KIIOYEBBIX CTPYKTYp B OHTOJOTHH, OTJIMYAIOIIUX €€ OT
Ipyrux Touek Ha cnektpe. Kocas yepra ycioBHO OTAENAET OHTOJIOTMHM OT JAPYTHMX PECYPCOB,
MMEIOLINX OHTOJIOTHUECKUN XapakTep.

IlepBoii TOYKE Ha CHEKTPE COOTBETCTBYET KOHMIPOAUPYEMbBLIl C106apb, T.€. KOHEUHBIN
CIIMCOK TEPMHUHOB (MPOCTEHIIMM MPUMEPOM SBIISETCS KAaTajor Ha OCHOBE HACHTHU(DUKATOPOB).
Karanorn npezacraBisioT TOYHYIO (HE MHOIO3HA4YHYIO) MHTEpIIpeTanui TepMHHOB. Hampumep,
KX pa3, CChUIasiCh HA TEPMHUH "MamnHa", Mbl OyJeM HCIOJIb30BaTh OJHO U TO K€ 3HAUEHHUE
(cooTBeTcTBYIOIIEE HekoTopoMy ID B cioBape), BHE 3aBUCUMOCTH OT TOTO, O YeM HJET pedb B
KOHTEKCTE: 0 "CcTUpasibHOM MaruHe", "aBromoOusie" win "rocy1apCcTBEHHONW MaluHe".

Jlpyroii cneunduKkanueil OHTOJIOTUU MOXKET OBbITh 2noccapuil, NPEACTaBISAIOMUNA coO0i
CIUCOK TEPMHUHOB C HUX 3HAUYEHHUSIMM. 3HAUEHHUS ONMCHIBAIOTCA B BUJE KOMMEHTAapuUeB Ha
€CTECTBEHHOM SI3bIKE. JTO JaeT 0oJjblle MHPOpPMAIUH, MOCKOJIbKY JIIOJIU MOTYT MPOYECTh TaKOU
KOMMEHTapUil ¥ MOHATh CMBICI TepMUHA. IHTEeprpeTaliuu TepMUHOB MOT'YT ObITH MHOTO3HAUYHBIMU.
['moccapuyu HEMPUTOJHBI 11 ABTOMAaTU4YECKOM 00pabOTKM MPOrpaMMHBIMHU areHTaMu, HO MOXHO,
KaK 1 paHee, IPUCBOUTH TepMuHaM ID.

Tezaypycet HecyT JONOJHUTENbHYIO CEMAHTUKY, OMpPENENsisi CBS3M MEXAY TEePMHUHAMH.
OTHolIEHNUS, CBOWCTBEHHBIE [UI1 TE3aypyCOB: CHHOHUMMS, uUepapxuieckoe OmHouleHue W
accouuanus. PaHHue nepapxum TepMHUHOB, nosiBuUBIIMecs B CeTH, ONpelnesuid TEePMUHBI yepe3
orepauuu 0000IIeHNsT W yTOuHEHHs. Yahoo, HampuMep, BBeJia HEOONBIIOE YHMCIO KaTeropui
BEPXHETO YPOBHS, TaKWX, Kak " mpeameTsl oAexabl ". 3ateM " maThe " ompenensioch Kak BU
(>keHCKOM) onexpl. SIBHas umepapxuss Yahoo HE COOTBETCTBOBaja B TOYHOCTU (OPMaTIbHBIM
cBoiictBamM uepapxudeckoro otHomeHus [IO/IKIIACC-KJIACC. B Ttakux wuepapxuisix MOKET



BCTPETUTHCA CUTYaLMsI, B KOTOPOU 3K3EMILISP Kiacca-MOTOMKa HE SIBIISIETCA HK3EMIUISIPOM Kjlacca-
npenka. Hampumep, oOmmas kareropust " nmpeaMeTsl oJIexk bl ' ©MeeT MoaKaTeropuro " skeHckue
(koTopast mopkHA Oblia OBl OOJiee TOYHO HA3BIBAThCS " KEHCKUE MPEeIMeThl OJeKIbl "), a JTa
KaTeropusi, B CBOI0 O4epe/lb, BKIIOYAET moakareropuu " akceccyapel " u " muates ". SIcHO, 4TO
aKceccyapsl, HarpuMmep " Opoiu ", HE SABISAIOTCS MpEeIMETaMH OACKIbI. 3J1eCh HE BBIMOJIHAETCS
BaxkHoe cBoicTBO oTHOIIEHUS [1O/JKIJIACC-KJIACC - TpaH3UTUBHOCT.

Hanee cnenyer Touka ¢popmanvHble maxcoHomuu. OTa PA3HOBUIHOCTb OHTOJIOIMM
BKI04YaeT TouHoe onpezaencaue ornomenus [IOKIIACC-KJIACC (o6o3Hauaemoro kak iSA ). B
TaKUX CHUCTEMaX CTPOTO COOJIIOIACTCS MPAH3UMUEHOCHb OTHOIICHHs ISA: ecnmu A sBiseTCS
MOJIKJIacCOM Kilacca B, To kaxniplil moakiacc kiacca A Takxke ABIsSETCS MOJKIAcCcOM Kiacca B.
Crporas uepapxus KJIacCOB HEOOXOAMMAa MpPU HCIOJIH30BAHWU HACIEIOBAHMS JUISL MPOLEIYPbI
JIOTUYECKOT0 BBIBOJIA.

Crnenyromasi TOYKa CHEKTpa - HAJIWYME€ B OHTOJOTMUYECKOW cHcTeMe (HopManbHOTO
ornomenuss DK3EMIUIAP-KIIACC  (o6o3nawaemoro kak islnstanceOf ). Hekoropsie
KJaccu(UKaUy BKIIOYAIOT TOJBKO HMEHAa KJIAacCoB, JAPYIHE COAEp)KAaT Ha HIDKHEM YPOBHE
sk3eMIusIpsl (MHAUBUABI). s otHOmEeHUs DK3EMITJISIP-KIIACC BoInoyHSIETCS Tak Ha3bIBacMas
"HacaeMyeMOCTh" BIOJIb OTHOIICHHUS ISA: eciu A SIBISETCS IMOAKIACCOM Kiacca B, TO Kaxblit
9K3EMILIAp Kjacca A Takxke sIBIsieTcs dK3eMIUiipoM kiacca B. IlosTomy B mpuBeneHHOM BbIIIE
npumepe " Opoun " He MOTyT ObITh IOMEIIEHBI B HEpapXUHU HMXKE " IpeaMeT OISkl ", Jaxke B
MOJIKATETOPHIO " JKEHCKUE TPEIMETBI OJICXK/IbI ", MIIA CTaTh 3K3EMIUISIPOM 3TOH KaTeropuu.

Jlanee cpeau CTPYKTYPHBIX DJIEMEHTOB IOSIBISIOTCS €/10mbl. 3]eCh Kilacchl (MHOIAA UX
HA3BIBAIOT hpetimamu ) MOTYT UMETh MH(pOpPMaLUIO O ceolicmeax (cromax). Hampumep, kmacc "
peIMeT OCKIBI "' MOKET UMETh cBoMcTBa " mena ", " caenan u3 ". CBoiicTBa OBIBAIOT OCOOEHHO
MOJIE3HBIMU, KOT/Ia OHH OIPE/IEICHbI Ha BEPXHUX YPOBHSIX UEPAPXHUU U HACIEAYIOTCS MOIKIACCAMHU.
Tax, B moTpeOuTenbCcKOl uepapXxuu Kiacc " mpoaykT " MOKET UMETb CBOMCTBO " 11eHa ", KOTOpoe
MOJIyYaT BCE €ro MOAKIACCHI.

Bonpmieit  BeIpa3UTENBHOCTHIO 00aal0T OHTOJIOTHH, BKIIIOYAIOIIME OTrPAaHUYEHHUS Ha
o0acTh 3HaYEHMH CBOMCTB. 3HAU€HUS CBOICTB OepyTCs W3 HEKOTOPOro NpeAOoNpeeseHHOIO
MHOeCTBa (1IeJIble YUCIIa, CAMBOJIbHBIE KOHCTAHTHI) UM U3 MOAMHOKECTBA KOHIIETITOB OHTOJIOTUH
(MHOXKECTBO  9SK3EMIUIIPOB  JaHHOTO  KJlacca, MHOXECTBO  KjaccoB). MOXKHO  BBECTH
JIOTIOJTHUTEILHBIE OTPAHUYEHUSI Ha TO, YTO MOXKET 3aIlOIHATh CBOMCTBO. Hanpumep, mist cBoiicTa "
caenaH u3 " kiacca " mpeIMeT oJ1exk Ikl "' 3HaYSHHS] MOT'YT OBITh OTPaHUYEHBI IK3EMILISIPaMH Kilacca
" marepuan ". Jlerko yBUAETh NPOOJEMBI, KOTOpPblE MOTI'YT BO3HHKHYTH B 3TOM cilyyae IpHU
UCIIOJIb30BaHUU HECTporoi takconomuu. Eciu " nyxu ' - moTomMok kiacca " nmpeaMeT oJex sl ", To
OH yHacJeIyeT CBOWCTBO " cliesiaH u3 " BMecTe ¢ OrpaHMYCHHEM Ha ero 3HadeHus ("' matepuan ).

B 1ienom ¢ He0OXOIUMOCTBIO OMKCHIBATH O0Jiee CI0KHBIE (PaKThl BHIPA3UTEIbHBIE CPEACTBA
OHTOJIOTMM (M €€ CTPYKTypa) ycloxkHsAIoTcs. Hampumep, MoxeT mnoTpeOoBaThCs 3aMOJHUTH
3HaUEHUE KaKOro-TMOO CBOWCTBA OSK3EMIUISIpA, HCIONB3YS MAaTeMaTHYecKoe BBIPAKEHUE,
OCHOBaHHO€ Ha 3HAUEHUSAX APYTUX CBOMCTB JAHHOTO SK3EMIUISpPA WM 3HAUYCHUSX CBOMCTB JIPYTUX
9K3eMIUIIPOB. MHOTHE OHTOJOTHH TO3BOJSIOT OOBSABIATH ABa M Oojiee Kiiacca AU3BIOHKTUBHBIMU
(HemepeceKkaroUMMHCs). OJTO O3HA4aeT, YTO Yy JaHHBIX KIJIACCOB HE CYIIECTBYET OOIIUX
AK3EMILISPOB.

HekoTopeie s3bIKM ONMUCAHMSI OHTOJIOTMHA MO3BOJISIOT JI€laTh MPON3BOJIBHBIE JOTHYECKHE
YTBEPKACHUS O KOHLIENTAX - AKCUOMBL.

A3piku onucanusa oHtojoruid, Takue kak CycL m Ontolingua, mo3BoJISIFOT (UKCHPOBATH
YTBEPKJICHMS Ha SI3bIKE JIOTUKH MpeauKaToB nepeoro nopsaka (FOL).

Knaccupukauus mo e co3aaHus

B pamkax »Tol kinaccuUKAnUM BBIACNSAIOT 4 ypOBHS: OHTOJIOTHS MPEICTaBICHHUS,
OHTOJIOTHSI BEpXHETO YPOBHS, OHTOJIOTHSI MPEAMETHOM 00J1acTH U MPUKJIIaJAHAs OHTOJIOTHSI.



OHTonornm KOHL|eNTyanusauus
I'lpe,EI,CTaBJ'IEHIAFl CbOpMEJ'IMBMOB npeictaBneHua
3HaHWW

NOBTOPHO UCNOoNb3YyeMaA B

OHTONnOrMMn pasHbIX NpeAMeTHbIX 06nacTsX

BEPXHEro YPOoBHS

NoOBTOPHO UCNONb3yeMaa EHYTPKU

OHnTonoruu npegMeTHbIX] oAHOWN NnpeameTHOW obnacth

obnacrtein

HET BOSMOXHOCTW NOBTOPHO

[MpuknagHble
ncnonb3oBaTh

OHTOJTOTHMKA

Puc. 2.2. Knaccudukamnusi OHTOJIOTHH 110 TIEJIA CO3TaHUS

OHTO/I0THS TPEACTABIEHUSA

Ilenp ee co3maHust - ommcarth OOJACTh TNPEICTABIICHUS 3HAHWM, CO3IATh SI3BIK IS
cnenuduKaluy APYrux OHTOJOTHI Oosiee HM3KUX ypoBHEW. [Ipumep: omucanue MOHATUHN S3bIKA
OWL cpeacreamu RDF / RDFS. B nanHOM ornucaHu# OMPEICIIAIOTCS TaKUe MOHATHS, Kak "Kiacc",

nn nn nn

"oTHOIIEHHE", ""orpaHUYEHNE HA 3HaYeHUe cBoWcTBa", "moMeH", "nruana3on" u T.II.

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

owl:Restriction

—— owl:AnnotationProperty

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

Puc. 2.3. OnTonorust mpeacrasienus s si3bika OWL
OHTOJ1I0THSI BEPXHEr0 YPOBHA



Ee Ha3zHaueHue - B CO3/aHUM €IMHOM "paBUILHOWU" OHTOJIOTHH, (UKCUPYIOIIEH 3HAHUS,
o0mue Uil HECKONbKMX IPEIMETHbIX 00JacTel, ¥ B MHOTOKPAaTHOM HCIIOJb30BaHUU JTaHHOH
oHTONOrMM. CyIIECTBYET HECKOJIBKO KPYIHBIX OHTOJOTUM BEPXHEIO YPOBHS: cye, nporcs, suvo,
onrosorus lxona Cossl (J.Sowa) u gpyrue. Ho B 11€710M IONBITKH CO3/1aTh OHTOJIOTUIO BEPXHET0
YPOBHS Ha BCE CIy4yau >KU3HU IIOKA HE MPUBEJIN K 0)KUJAEMBIM pe3yibTaTaM. MHOrue OHTOJIOTUN
BEPXHEr0 ypOBHs IOXOXH Apyr Ha Apyra. OHM colepaT OJHU U T€ K€ KOHLENTHI: CYIIHOCTb,
SIBJICHHE, TIPOLIECC, OOBEKT, POJIb, IPOCTPAHCTBO, BPEMsI, MaTepHsi, COOBITHE, ICHCTBUE H T.II.

Entity

Subclass-Of
—_—

erysicl [<—— 2900 __ [

A ¥ A A

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

Puc. 2.4. Bepxuuii ypoBeHnb uepapxuu onrosnoruu SUMO

OHTos10THS IPEAMETHOM 001aCTH

Jlpyroe Ha3BaHHe - OHTOJOTHS JoMeHa. HasHaueHue cxoke ¢ Ha3HAYEHHEM OHTOJIOTUU
BEPXHET0 YpOBHS, HO 00JacTh HWHTEpEca OTpaHWYeHa OJHOW TNpeIMETHOH oO0macThio (T.H.
JIOMEHOM), HampHUMep, aBHAallUsg, MEAMIIMHA, KYyJIbTypa, TUCTAaHIMOHHOE oOydeHue, MHTepHET-
TeXHOJNIOTUH. OHTOJOTHS TPEIMETHOH o0JiacTH 0000IIaeT TMOHSTHS, WCIOIB3YIOIINECS B
HEKOTOPBIX 3a/Jayax JOMEHa, a0CTparupysch OT caMUX 3aaad (Tak, OHTOJOTHS aBTOMOOWIIEH
HE3aBUCHMa OT JIFOOBIX OCOOEHHOCTEH KOHKPETHBIX MAapOK MalinH). Bo MHOTMX JMCIUILTHHAX
ceifuac pa3pabaThIBaIOTCS CTaHIAPTHBIE OHTOJIOTHH, KOTOPhIE MOTYT HCIOJIb30BaThCS IKCIEPTaMU
10 TIPEIMETHBIM 00JacTsM ISl COBMECTHOTO WCIOJIB30BAHUS M aHHOTUPOBaHHMS WH(POpPMAINU B
cBoel 00J1acTH.

Hanpuwmep, B 005acTl MEAMIMHBI CO3/IaHBI OONBIINE CTAaHAAPTHBIC, CTPYKTYPHUPOBAHHBIE
cmoBapu, Takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHCTEMaTH3MpPOBaHHAs HOMEHKJIATypa MEIWIMHBI - KIMHWYecKas TtepmuHonorusi) u UMLS
(Unified Medical Language System - cemantuueckas cetb CucTeMbl YHUPHIIUPOBAHHOTO
Menmuuunckoro fI3pika). Takxke TOSABISAIOTCS OOMIMPHBIE OOIIEIeNIeBbIe OHTOJOTHH. Tak,
nporpammMa OOH mno pasButuro (United Nations Development Program) u kommnaHus
Dun&Bradstreet o0bemuuwm yewmus s pa3padorku  ontosmoruun  UNSPSC, kotopas
IPEOCTABIISET TEPMUHOJIOTHIO TOBAPOB M YCIYT (WWW.UNSPSC.0rg).

IpuxaagHasi OHTOJIOTUSA

Haznauenue Takoii OHTONOTMH B TOM, YTOOBI OINHKCAaTh KOHIIENITYaJbHYIO MOJEIb
KOHKPETHOW 3a7auyl WM MpHIIoKeHus. [[puKIiiaHbIe OHTOIOTHN OMUCHIBAIOT KOHIENTHI, KOTOPBIE
3aBUCAT KaK OT OHTOJOTHH 3ajJad, TaK U OT OHTOJOTHH MpeaMeTHOH obmactu. [IpumepoM MoxkeT
CIIY’)KUTh OHTOJIOTHS Ui aBTOMOOWIJIEH, CTPOUTENBHBIX MAaTEpUAIOB, BHIYACIUTEIBHON TEXHUKH.
Takue oOHTONOTMM cojepkaT Haubosee crenupuuHyo HHPopmauuio. [Ipumepsl: oHTONOTHH
npoektoB TOVE, Plinius. TOVE (Toronto Virtual Enterprise). Ilens mpoekTa - co3maHHe MOIETH
JTAHHBIX, KOTOpas JOJHKHA:

- o0ecnieuuTh OOMIIYI0 TEPMHUHOJOTHIO JUIA TPEAMETHOW OOJIaCTH, MPUIOKEHUS KOTOPOid
MOTYT COBMECTHO MCIOJIb30BATHCS U TOHUMATHCS KX IbIM YYaCTHUKOM OOIIEHHUS;

- 1aThb TOYHOE W IO BO3MOKHOCTH HEMPOTHBOPEUYHMBOE OTPE/ICICHNE 3HAUCHHS Ka)KJIOTO
TEPMHHA Ha OCHOBE JIOTHKH MEPBOTO MOPSAKA;



- o0ecreynTh 3a/JlaHWe CEMAHTHKH C I[OMOIIbI0 MHOXECTBA aKCHOM, KOTOpPBIE
ABTOMATUYECKHU MO3BOJIAIOT MOJIy4aTh OTBET HA MHOKECTBO BOIIPOCOB O MPEIMETHON 00IacTH.

TOVE pomkHO 00€creynuTh TIOCTPOCHHWE WHTETPUPOBAHHON MOJEIH  HEKOTOPOU
PEeIMETHOM 00JIaCTH, COCTOSIEH U3 CIEAYIOUIUX OHTOJOTHU: OMepaluii, COCTOSSHUIM U BpPEMEHH,
OpraHu3aluy, pecypcoB, IPOLYKTOB, CEPBUCA, IIPOU3BOJACTBA, LICHBI, KOJIMYECTBA.

Plinus. Llenpto mpoeKTa ABJISETCS MOIYaBTOMATHYECKOE U36IeUeHue 3HAHUL U3 TEKCTOB Ha
€CTECTBEHHOM $3bIKE, B YaCTHOCTH, JIUTEPATYPbl O MEXAHMYECKHX CBOMCTBAX KEPAMHYECKHUX
MaTepuaioB. Tak Kak TEKCTbl OXBaTbIBAIOT IIMPOKHUI TUana3oH MOHATUH, TPeOyeTCs MHOXKECTBO
WHTETPUPOBAHHBIX OHTOJIOTMH JIJIi OXBAaTa TAaKUX IMOHATHUN, KaK KEpaMUYECKHE MaTepHallbl U MX
CBOICTBa, cmocoObl MX 00pabOTKH, paznuuHble OedeKThl MaTepHalioB, HAlpUMeEp, TaKUE Kak
TpemHbl W Topbl. OHTOJOTHUS ONpeNeNsieT S3bIK, IPU TMOMOIIM KOTOPOTO BbIpAXKAETCA
CEMaHTHUYECKasl 4acTh CI0Bapsl.

Knaccupukauus OHTOJOTMH 110 COAEPKUMOMY
CywHocTn, CobbiTha,

MpocTpaHcTeo, Bpems...

Obwwne
OHTONOMMN

CocTaBneHne pacnucaHui,
onpegenexue Lenen,
Knaccudmkaums

OHTOnornm
3apaq

MHoxecTBa NpeAMETOE: cKanbnenu,

[TpeameTHbIE e

OHTOITOTNK

Puc. 2.5. Knaccudukanus OHTOJIOTHII IO COAEPKUMOMY

Jannas knaccudukanusi O4eHb TOX0Xa Ha MPEIbIIYIIYI0, HO 3/IECh aKI[EHT CMEIaeTcs Ha
peaibHOE COAEPKMUMOE OHTOJIOTHH, @ HE Ha aOCTPAKTHYIO 1IETTh, MPECIeTyeMYI0 aBTOPaMHU.

Obuwue ommonocuu oNKUCHIBAIOT Haubosiee 0OIIME KOHLENTHI (IIPOCTPAHCTBO, BpeMs,
MaTepus, OOBEKT, COOBITUE, NEHCTBUE H T.J.), KOTOPbIE HE3aBUCUMBI OT KOHKPETHOM MPOOIEeMbI
uian obnactu. B Ty kKareropuio momagaroT U OHTOJIOTHHU MPEACTABJICHUS, 1 OHTOJOTUU BEPXHETO
YPOBHSI.

Onmonoz2us, opueHmMupo8anHas Ha 3a0ayy - 3TO OHTOJIOTHS, UCIOJIb3yeMasi KOHKPETHOU
MPUKIIATHOM IPOrpaMMOi U coziepiKaiasi TEPMHUHBI, KOTOpbIe UCTIONB3YIOTCS MpH pa3padotke [10,
BBITIOJIHSIFOIIETO KOHKPETHYIO 3a/1auy. OHa oTpaxkaeT crnenu@UuKy MPHIOKEHHUsI, HO MOXET TaKXe
COJIep’KaTh HEKOTOpble OO0IIMe TEepMUHBI (HampuMmep, B TpaduyecKkoM pemakTope OyayT u
crienipuveckue TEPMUHBI - TAIUTPA, TUT 3AJIUBKU, HAJIOKEHHUE CIIOEB U T.1., U 00IIHE - COXPAHUTH
U 3arpy3uTh (aiin). 3aaauu, KOTOPHIM MOKET OBITH MOCBSIIEHA OHTOJOTHUS, MOTYT OBITH CAMBIMU
Pa3HOOOpPA3HBIMH: COCTABJICHUSI PACIUCAHUS, OIpEICICHUE IIelei, IUarHOCTHUKa, MPOJaxa,
pa3pabotka IO, moctpoenue knaccudukamuu. [Ipu 3TOM ommonocus 3adauu WCTOIB3YET
CIeNUAU3alil0 TEPMHUHOB, TIPEICTABICHHBIX B OHTOJOTHUSX BEPXHETO YpoBHS (0Owux
OHMOJIO2USIX).

Ilpeomemnaa onmonozus (W oHmMono02us npeomenoag ) OIMChIBAET pealibHbIe MPEIMETHI,
YUaCTBYIOIIME B KakKOW-MHOO JeATenbHOCTH (IMpOU3BOACTBE). Hampumep, 5T0 MOXKeT OBITh
OHTOJIOTHSI BCEX YacTel M KOMIIOHEHTOB CaMoOJIETOB omnpeaesieHHol Mapku (Boeing) u ceaeHust 06
WX TIOCTaBIIHUKAX, XapaKTEPUCTHKAX, CIIOCO0E COSTMHEHHUS JIPYT C IPYTrOM U T.1I.

OnTostoruM I  00pa0OTKM TEKCTOB Ha ecTecTBeHHOM s3bIke. Jlekcnueckue
OHTOJIOTHH

s Toro 4roObl MPUMEHHTH OHTOJIOTHIO I aBTOMAaTH4Yeckoil 00pabOTKH TEKCTOB, B
YaCTHOCTH, JUIsl pelIeHUs 3aJad4 WH()OPMALMOHHOTO MOMCKA, HEOOXOAUMO MOHSATUSM OHTOJIOTUU



COTOCTaBUTH HAOOP S3BIKOBBIX BBIPAKEHUH (CJIOB M CJIOBOCOYETAHMI ), KOTOPBIMU MOHSITHS MOTYT
BBIPAXKATHCS B TEKCTE.

[Tpouienypa comocTaBieHUsSI MOHSATHI OHTOJOTHI U S3BIKOBBIX BBIPAKCHHIA MOXKET OBITH
OCYIIIECTBIICHA Pa3IMYHBIMU CIIOCOOAMHU.

Bo-niepBbIX, OHTOJIOTHSI MOXKET OBITh ClIEIaHa 3apaHee, MyTeM JOTHYECKON Kiaccudukanumy,
a 3aTeM K ee AJIEeMEHTaM MOTYT ObITh MPUIIUCAHBI A3BIKOBBIE eAMHULIBI. Tak, Hanpumep, Jyr Jlenat
(Doug Lenat), pykoBoaWTENlb W3BECTHOrO MpOeKTa B oOmacTtu mpexacraBicHust 3HaHuii Cyc, B
paMKax KOTOpPOro Ipeamnojarajoch (popMann3oBaTh 3HaHUS 3APAaBOTO CMbICiIa (common sense) u
UCTIOJIb30BaTh MX, B YaCTHOCTH, Ui OOpaOOTKM TEKCTOB HAa €CTECTBEHHOM S3BIKE, CUMTAET, YTO
y4eT 3HaUCHUM CIIOB MOXKET TOJIbKO 3amyTath ("words are often red herrings"), 4To 3HaueHus CJIOB
JeNST MHUpP HEOJHO3HAYHO, a JIMHUM JIEJICHUS MPOUCXOASAT M3 CaMbIX pPa3IUYHBIX MPHYMH:
UCTOPUYECKHX, (PU3UOIOTMYECKUX U T.I1.

[Ipennaraercss co3naBaTh OHTOJIOTHIO IIYTEM JIOTMYECKOTO aHaiin3a, 'cBepXy-BHU3". [lpu
9TOM HMEHAa BBOJMMBIX NOHATUN (KENaTeIbHO) JOJDKHBI OTpa)kaTb T€ MPU3HAKH, KOTOPHIE
3aJI0)KEHbl B OCHOBY JelieHusi. B pesynpTaTe mnosiyyaroTcs HMEHA MOHSTUH JOCTaTOYHO
rPOMO3JIKME, HEECTECTBEHHbIE, C HHUMU TPYAHO ONEpPUPOBaTh Kak pa3zpaboTdyMkaMm, TaK U
BO3MO>KHBIM I10JIb30BaTEIISIM.

Hpyras mpobiema Takoro IMOAXO0Ja: TMPUIUCHIBAs S3bIKOBBIE BBIPAKECHUS JIOTHUECKU
000CHOBAHHOH CHUCTEME MOHATH, MBI IIOJy4aeM, YTO OJJHO U TO K€ CJIOBO MOXKET COOTBETCTBOBATh
CJIMIIKOM OOJBIIOMY KOJHYECTBY TaKMX "MpPaBUIbHBIX" MOHATHI B 3aBUCUMOCTU OT KOHTEKCTa, a
3HAYMT, BO3HUKAET U3JIUIIHSAS MHOTO3HAYHOCTh JIGKCHUYECKOUW €IMHUIIBI.

Kpome Toro, Torna kak HeOONbIINE OHTOJIOTMU MOTYT OBITH MOCTPOEHBI METOJIOM CBEPXY-
BHU3, pa3padOTKa MOAPOOHBIX OHTOJOTHHA JJISl PEealbHBIX MPUIIOKEHUH - 3a/a4a HETPUBHAJIHHAS.
bonee Toro, BO MHOTMX NpPEIMETHBIX OOJIACTAX 3HAHME, HYXKHOE /I PACIPOCTPAHEHUS U
UHTETpalK, COJEPKUTCI B OCHOBHOM B TeKcTax. M3-3a BHYTpEHHUX CBOMCTB 4YEJIOBEUECKOI'O
A3bIKa HEMPOCTOM 3aJauyeil sABISAETCA CBA3aTh 3HAHMS, COJAEpIAIIMECST B TEKCTax, C OHTOJIOTHSIMH,
Jlake ecu Obl ObUIA TIOCTPOCHA OAPOOHAsT OHTOJIOTHS MTPEIMETHOM 00IacTH.

HekoTopsle MCCIIEN0BATeNH, TaKHe KaK M3BECTHBIN OpuTaHckmii nmuareuct Mopuk Bumkce,
CUMTAIOT, YTO "HECMOTpPS Ha TO, YTO BCE aBTOPHI CTAaTE€ld MO OHTOJIOTHSM TOIYEPKHUBAIOT, UTO
MOHITHUSL  SBISIOTCA KUPIUYMKAMHM JTFOOOH OHTOJIOTMH, MBI MaHUIYTUPYEM MOHSITHSIMHU
MOCPEACTBOM cJIOB. BO BCeX OHTOJOTHSX, KOTOPHIE M3BECTHBI, CIOBAa MCIOJNB3YIOTCS AJIS TOTO,
4TOOBl MPEACTaBIATh MOHATHUS. CIeI0BaTENbHO, TO MHOXECTBO SIBJICHHH B MHpE, KOTOpBIE HE
BepOAIM30BaHbl, HE MOTYT OBITh CMOJEIUPOBaHbl. MBI MOXXEM ONHCaTh 3TO SIBJIICHHE Kak
OnTonoruyeckyto runorezy Cenupa-Yopda, TO €CTh TO, YTO HE ONMUCHIBAETCS CIIOBAMHU, HE MOKET
OBITH OTPAKEHO B OHTOJIOTUH:".

Bropoe HampaBiieHue, KoTopoe 00bIYHO 00CYKIAeTCsl, - 9TO YCTAHOBJICHHWE COOTBETCTBUM
MEXJy HepapXU4ecKUMH JieKcuueckuMu pecypcamu tuna WordNet U HEKOTOpOW OHTOJIOTHEH.
WordNet-pecypcsl  ONMUCHIBAIOT ~ JICKCHMYECKHE  OTHOIICHHS  MEXKIY  3HAYEHHSIMH  CIIOB,
IIPEJICTAaBICHHbIE B BUJE OTAEIbHBIX €IUHUI] B HMEPAPXUUYECKON ceTu - cuncemos. OTHOLIECHUS
MEXIY JEeKCUYECKUMHU €IUHUIIAMU B 3HAYUTEIBLHOM Mepe OTpa)kaloT OTHOIIEHUS OOBEKTOB
BHEIIHETr0 MHpa, MOATOMY TaKH€ PECYPChl HaCTO pacCMaTpUBAIOTCA KakK OCOObIN BHI OHTOJOTHH -
JleKcudecKue WIH JUHGUCIUYECKUEe OHMOTIO2UU.

['maBHOW XapaKTEPUCTUKON TUHTBUCTUYECKUX OHTOJOTHH ABISETCA TO, YTO OHU MPUBA3AHbI
k 3HaueHusaM ("are bound to the semantics") sI3BIKOBBIX BBIpa)KEHUH (CIIOB, IMEHHBIX TPYIIM U T.I1.).
JIMHTBHUCTUYECKUE OHTOJIOTHH OXBATBHIBAIOT OOJIBIIMHCTBO CJIOB SI3bIKA W OJTHOBPEMEHHO WMEIOT
OHTOJIOTMYECKYIO CTPYKTYPY, MPOSBISIONIYIOCS B OTHOIICHHUSIX MEXIy HOHATHsAMU. [losTomy
JUHTBUCTUYECKHUE OHTOJIOTHH MOTYT PaCCMaTPUBATHCS KaKk OCOOBIN BHJT JIEKCUYECKON 0a3bl TAHHBIX
¥ 0COOBII THUIT OHTOJIOTHH.

JIMHTBUCTUYECKAE OHTOJIOTHU OTJIMYAIOTCS OT (OPMATBHBIX OHTOJIOTHH IO CTEMEH!
dopmanmzaruu. [loaTomy mpenmonaraercs, 4YTO pa3pabOTYMKU TAaKOTO pPoJa PECypCcoB
pa3palaThIBalOT MEPAPXUI0 JIEKCUYECKUX 3HAUEHUN €CTeCTBEHHOTO fA3blKa, a AJisi 0ojiee CTPOroro



OMHCAHUS 3HAHUH O MHUpPEe HEOOXOJUMO COIMOCTABUTh TaKUE PECypchl € KaKHUMH-ITHOO
(opMaTbHBIMU OHTOJIOTHUSIMHU.

Tak, comepaHWeM OJHOTO M3 TPOEKTOB SIBJISETCS YCTAHOBIICHHE OTHOIIECHUH MEXIy
WordNet u EuroWordNet, ¢ ogHoii croponsl, 1 popmanbaoii ontonorueir SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. [IpoekT cocTOUT B TOM, 4TOOBI YCTAaHOBHTH COOTBETCTBHE
Mexay cuHceramu WordNet W MOHATHSIMH OHTOJIOTHH, TIPH KOTOpPOM Kaxabld cuHceT WordNet
a100 HampsMYIO0 COMOCTABIISCTCSI C TOHATHEM OHTOJOTHH, JHOO SBISETCS THUIOHUMOM JUIS
HEKOTOPOTO MOHSTHUS MU SK3EMILISIPOM (JIIEMEHTOM) TTOHATHUSI OHTOJIOTHH.

YuactHuku apyroro npoekra - OntoWordNet - cuurtaroT, 4T0 HEJOCTATOYHO MPOBECTH
dbopmanibHyI0 CcKIIeiKy pecypca Ttuna WordNet u ¢opManbHONH OHTOJIOTHH: HEOO0XO0auMa
3HAYUTEIbHAS PECTPYKTYpH3alMs HCXOIHOTO JIEKCHYECKOro pecypca. AHaioruyHas pabora
npoBouTCs U B mpoekte Cyc.

Tpetnii myTe - mTONBITATbCA pa3padOTaTh E€OUHBIA pecypc, B KOTOPOM ObUTH  ObI
cOajaHcUpoBaHBl 00€ 4YacTH: CHCTEMa MOHATUH M CHCTEMa JICKCHYECKUX 3HAYCHUH, - YTO
3aKJII0YAETCs B PAa3yMHOM DAa3JIelCHWU STHX EAMHHUI[ B CO3JaBAEMOM pecypce M aKKypaTHOM
OINKCAaHWH MX B3aMMOCBs3el. [lombiTka Takoro moaxoza peanusyercs B oHtosorusx MikroKosmos
u OntoSem.

IocTaHoBKA 3a1a4M K NPaKTH4YeCKOii padoTe 4

1. U3yunTs npearaeMplii TEOPETUUECKUIM MaTepual.

2. ITocTpouTh BpEMEHHYIO U CETEBYIO TUArpaMMbl [l BBIOPAHHOTO MIPOEKTA.

3. IlocTpouTh AuarpamMmy pacnpeeseHusI y9aCTHHUKOB TPYIIIBI IO TaraM.

2. ITocTpouTh CEMaHTUYECKYIO MOJEIb PE/ICTaBIECHUS JaHHBIX, IPEJICTaBUTh U 00OCHOBATb
pe3yabpTaThl MOJAEIUPOBAHMUSL.

3. ITocTpouTth OTYET, BKIIOYAIOIIMNA MOJIENIb JAaHHBIX U ee onucaHue. [IpeactaButh oTueT
10 IPAKTUYECKON paboTe IS 3alHTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B coorBercTBUM C yKa3aHHOW NpeaMeTHOW o0JacTbi0 M KJlaccoM pa3pabaThiBaeMOMN
UH(POPMALIMOHHOM CUCTEMBbI TOCTPOUTh CEMAaHTHYECKYIO MOJEIb IPEACTaBICHUS JIaHHBIX,
NnpeaACTaBuTb U 000CHOBAThH PE3YIbTATBI MOJACIIMPOBAHUA.

Tabnuna 4.4 — lnnuBuyanbHble 3aJaHUS

No [TpenmeTHas ob6nacthb Kmacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeamnpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprau B2B

7 CTtpouTtenbHoe NpeaArnpusITHe NC yuyera

8 Bricuiee yueGHOe 3aBeieHue NC ynpasneHus
9 Wndpactpykrypa npeanpuarus CIIIIP

10 | AnnaparHas UHQPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

Ilo BeIOIHEHHOM pa60Te cocTaBisgeTcsa oT4eT. OTUYECT BBIIOIHSICTCSA B OJICKTPOHHOM BHJC.

[To BBIOTHEHHOMY OTYETY IPOBOAUTCS 3alUTa MPAKTUYECKON pabOTHI.

Otuer 1O HpaKTquCKOﬁ pa60Te AOJDKCH COCTOATH U3 CICAYIOMUX CTPYKTYPHBIX

DJICMCHTOB!:
- THTYHLHBIﬁ JINCT,




- BBOJIHAsl 4acTh: KpaTKO€ OINMCAaHHE LeJed mnpoekTta. BBogHas dYacTh OTYeTa JOJKHA
BKJIFOYATh MYHKTHI: YCJIOBHUE 3aJIa4H; TMOPSIOK BBIMOJHEHUS; MPOTPaMMHO-aMIapaTHbIE CPEACTBA,
I/ICHOJIB3yeMBIe HpI/I BBIITOJIHCHUHN pa6OTBI.

- OCHOBHAs YacCTh. OITMCAHNE CEMAaHTUYECKOW MOJCIIH MPEACTaBICHUS JaHHBIX

- 3aKJII0UYEHUE (BBIBO/IbI);

- CIIHCOK MCIOJIb30BAaHHOM JIUTEPATYPHI.

3ammMra OT4eTa MO0 MPAKTUYECKON padoTe 3aKII0YaeTCs B MPEAbSIBICHUU MPENOIaBaATEIIO
MOJTYYCHHBIX PE3YJIbTaTOB B BHJIE (Daiiyia U JEMOHCTPALMM MOTYYCHHBIX HABBHIKOB IPH OTBETaX Ha
BOIIPOCHI IIPETOIaBATEIIS.

KoHTpoJibHBIE BOIPOCHI

1. VnpasieHue Ka4eCTBOM MIPOrPAMMHOTO MTPOIYKTA.

2. IIpornecc mirannpoBanus coznanus [10.

3. KoHTpOIbHBIE OTMETKH 3TAnoB padorT.

4. lnarpaMmBbl IPOLIECCOB U BPEMEHHBIE TUarpaMMal.

5. BpeMeHHbBIE U CeTEeBBIE TUarpaMMBl.

6. Pacnipenienenue ucmogHUTENEH 1o sTanam

7. Turbl pUCKOB, KOTOPHIE MOTYT OKa3aTh BIMSHHUE HA JAHHBIA MTPOEKT
8. Cxema mpoliecca ynpaBJiIeHUs: pUCKaMHU

9. Pe3ynpTaThl aHAIN3a PUCKOB

IIpakTuyeckasi padora 5. UndpacTpykrypa npoeKTHPOBAHUS HHHOBALIMOHHBIX
WHKEHEPHBIX peleHui

Henap padorei: M3ydyeHue crparernu MPOEKTUPOBAHMSI HWHHOBALMOHHBIX WH)KEHEPHBIX
peweHuii. [loxydyeHue HaBBIKOB 110 IPUMEHEHHIO MHPPACTPYKTYphl pa3pabOTKU MPOEKTA.

[IpakTuyeckas paboTa HampaBieHa HA O3HAKOMJICHHWE C OCHOBHBIMH MH(PACTPYKTypHBIMHU
pELICHUSIMHU, TOTy4E€HUE HABBIKOB 10 IPUMEHEHHIO MH(PPACTPYKTYPHBIX PEIIEHU PH TOCTPOESHUH
MO/JIEJIH TPOEKTA..

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOI paboThI:

[TocTpouth MOAIENH IPOEKTA, BKIKOYAIOIILYIO:

- HH(QPACTPYKTYPHOE pEIIEHUE HHKEHEPHOTO NMPOEKTa,

- ompefesieHne cocTaBa HH(PPACTPYKTYPbl IPOEKTUPOBAHUS MHKEHEPHOTO PEIICHNUS;

- pa3paboTKy cTpaTeruy BHEAPEHHUS HHPPACTPYKTYPHBIX PEILICHUH.

OcHoBBI TEOpUH

Penaxkropsl oHTOI0THIA

[Ipu co3nanum oHTONOrUM (KaK M MpU MPOEKTUPOBAHUM NMPOTPAMMHOI0 00eCHeUeHUs WIn
HalMCaHUM  JIEKTPOHHOI'O  JOKYMEHTa)  IeJIecooOpa3sHO  MOJb30BATHCA  MOAXOJAIIMMU
MHCTpyMEHTaMU. byzneMm Ha3blBaTh HHCTPYMEHTAIBHBIE NpOSpAMMHbIE CPeOCmed, CO3JIaHHBIE
CHelMaNbHO M NPOSKTHUPOBAHUSA, DPEJAKTHUPOBAHUS W aHAJIW3a OHTOJIOTUH, PpEeAaKTOpaMu
OHTOJIOTHH.

OcHoBHast @yHkyus TMOOOTO pelakTopa OHTOJIOTUH COCTOMT B MOJJIEP)KKE Ipoliecca
Gopmanuzayuu 3HaHuy W TPEACTABICHUU OHTOJOTUU Kak cneyuguxayuu (TOYHOTO U TOIHOTO
OTMCaHUA).

B GonpmmHCTBE CBOEM COBPEMEHHBIE PENAKTOPHI OHTOJIOTHH MPETOCTABISIIOT cpencTa "
kooupoeanus " (B cMmbicie "onucaHus") GopMaIbHOM MOJENIM B TOM WJIHM MHOM Bujae. HekoTopsie
JAIOT  JIOTIOJIHUTEIbHBIE BO3MOXKHOCTH IO aHAJIU3y OHTOJIOTMM, WCIIOJIB3YIOT MEXaHU3M
JIOTUYECKOT0 BBIBOJIA.

B ar10it yactu OyayT onucanbl Hanbosiee 00IMNUE XapaKTEPUCTUKH PEIAKTOPOB M TPOBEIICH
UX CpaBHUTENbHBIN ananu3. [lonpobHo paccMaTpuBaeTcs penakrop Protege.

[TonnepxxuBaeMbie perakTopoM hopMamu3Mbl U (popMaThl MpeACcTaBICHUS

Ilon ¢popmanuzmom mnoHumaercs TeopeTHUecKUH Oasuc, Jexaluid B OCHOBE crocola
Mpe/CTaBICHUs] OHTOJOrMueckux 3HaHuil. [Ipumepamu ¢opManu3MOB MOTYT CIYKUTh JIOTHKA



npeaukatoB (First Order Logic - FOL), deckpunmusnas nocuxa, ¢gpeiimosvie mooenu (Frames),
KOHIENTyanbHble rpappl U T.M. DopmamusM, HCHOIb3YeMbIH pPEJaKTOPOM, MOKET HE TOJIBKO
CYIIECTBEHHO BIMITh HA BHYTPEHHHUE CTPYKTYpBl [aHHBIX, HO U OOpenessTh (opMar
MPEJICTaBICHUSI UJTU JIaXKe MOJIb30BaTeNIbCKU HHTEpPeEiic.

@opmam TPENCTABICHUS OHTOJIOTMM 33JaeT BHJ XpaHEHUs M crnoco0 Ieperadyu
oHTONOrMYeckux onucanuit. Ilom dopmaTtamu mnoapazymMeBalOTCS SI3bIKM  MPEACTABICHUS
ouronoruii: RDF, OWL, KIF, SCL.

Takum oOpa3oM, HekoTopas dopManbHas Mojenb npeacrasisercs B popmanuzme FOL u
MOXeET OBITh BBIpaXKeHa cpeacTBaMu sizbika KIF.

Penakropsl oHTONMOTHMN OOBIUHO MOJAECPKHUBAIOT PabOTy C HECKOJIBKUMH (OpMaIU3MaMH U
dopmaramu mpencTaBleHUs, HO YacTO TOJIBKO ONUH (popmanu3M sBisieTcs "poaHbiM” (native) Juis
JAHHOTO PelaKTopa.

OYHKIMOHAIBHOCTh PEAAKTOPA OHTOJIOTUI

Baxxnoil xapakTepucTukol siBisieTcsl (GYHKIMOHAJIBHOCTh PENaKTOpa, T.€. MHOXECTBO
CLICHapUEB €r0 UCMOJIb30BaHUS.

bazoBblit HaOop pyHKLMI 0OecrieunBaeT:

paboTy ¢ oTHUM MM 00JIee TPOSKTaMH:

COXpaHEHHE MPOeKTa B HYKHOM (hopmanusme u ¢popmate (IKCIOPT);

OTKPBITHUE MPOEKTA;

UMITIOPT U3 BHENIHEro (popmara;

pEIaKTUPOBAHUE METAJAHHBIX IPOEKTa (B LIMPOKOM CMBICIE: OT HACTPOHKH (opm
pEeNaKTHUPOBAHUS U MPEACTABICHUS TaHHBIX J0 NOJACPKKU BEPCHI TPOEKTA);

pemakTHpoBaHUE OHTOJOTrMU. HaGop BO3MOMKHBIX JEHCTBUU OOBIYHO BKIIIOYACT CO3JIAHUE,
pelakTHUpOBaHUE, yIalleHWe MOHSATHI, OTHOIIEHUH, aKCHOM U TMPOYUX CTPYKTYPHBIX SJIEMEHTOB
OHTOJIOTMH, PEIaKTUPOBAHUE TAKCOHOMMH.

K nonomHuTEeNnsHBIM BO3MOXKHOCTSAM PEAAKTOPOB OTHOCST MOJACPIKKY SI3bIKA 3aMIPOCOB (A5
[IOMCKAa HETPUBUAIbHBIX YTBEP)KJIEHUM), aHalIM3 LEJOCTHOCTH, HCIOJIb30BAaHUE MEXaHH3Ma
JIOTUYECKOTO BBIBOJA, MOJJEPKKY MHOTOIOJIB30BATENIbCKOTO PEXUMA, MOIACPKKY YIAAIEHHOTO
noctyna yepe3 MHTepHeT.

CnoxHble MHCTPYMEHTAJIbHBIE CPEICTBA

OTU cpeAcTBa HYXHBI I TOrO, YTOOBI HE TOJBKO BBOJUTH W PEAAKTUPOBATH
OHTOJIOTHYECKYI0 HH(OpPMAINIO, HO U aHAJIM3UPOBATh €€, BBIMONHSS THIIMYHBIE OMEpaIuy Haj
OHTOJIOTUSIMH, HATIPUMED:

evipasnueanue (alignment) OHTOJIIOTHUI - YCTAHOBKA PA3IMYHOTO BU/Ia COOTBETCTBUN MEXKITY
JBYMsI OHTOJIOTUSIMU JJI1 TOTO, YTOOBI OHU MOTJIM MCIOJIb30BaTh HHPOPMAIIUIO APYT APYTa;

omooépaycenue (mapping) OJHOM OHTOJIOTMM HA JPYTYIO - HaXOXXJICHHE CEMaHTUYECKHUX
CBs3€M MeX Ay 0JJOOHBIMH 3JIEMEHTAMU Pa3HbIX OHTOJIOTHIA;

00vedunenue (merging) OHTOJIOTHH - OTepalysi, KOTOpas Mo ABYM OHTOJIOTHSIM T€HEpPHPYET
TPEThI0, 00BbETUHSIONTYIO HH(POPMALIHIO U3 IEPBBIX ABYX.

OCHOBHBIE peJTaKTOPBI OHTOJIOTUI

Ontolingua

Kpome co6cTBEHHO peJakTopa OHTOJIOTUH, 3Ta CUCTEMA COJCPIKUT:

ceTeBoil kommoHeHT Webster, mpegHa3HaueHHBIHN I ONPeIeTICHUs KOHIIETITOB;

cepBep, obecreunBaroNIuil 1ocTyn K oHTojorusM Ontolingua o nporokony OKBC (Open
Knowledge Base Connectivity);

Chimaera - uacTpyMeHTapuii ISl aHAIKU3a U O0bEAMHEHUS] OHTOJIOTHHA.

Protege

Orto cBOOOAHO pacmpocTpaHsiemas Java-mporpamma, MpeAHa3HAYEHHAs IS MOCTPOCHUS
(co3manwmsi, peaKTUPOBAHMS U MTPOCMOTPA) OHTOJIOTHI TOW WJIM MHOU MPHUKIAaTHON obOmactu. OHa
BKJIIOYAET PEAAKTOP OHTOJOTUW, TMO3BOJISIIOUIMN MPOEKTUPOBATH OHTOJIOTMH, pa3BOpaYUBas
UEPAPXUUECKYI0 CTPYKTYpy aOCTpakTHBIX M KOHKPETHBIX Ki1accoB U cinoToB. Ha ocHoBe



chopMHpOBaHHOM OHTOJNIOTMH Protege mo3BosseT reHepupoBaTh (POPMBI MONTYUEHUS 3HAHUN IS
BBEJICHUS K3EMIUISIPOB KJIACCOB U MOJIKIJIACCOB.

JlaHHBII MHCTPYMEHT TOJJICPKUBAET wHcnons3oBanue s3pika OWL  u  mosBomser
reHepupoBatb HTML-gokymMeHTBI, oOTOOpaxkaroniue CTPYKTYpy oOHToJorui. I[lockoimbky OH
UCTIONB3YET PPEeUMOBYIO Modens npedcmasnenus snanuti OKBC, 3To MO3BOISET afanTUPOBaTh €ro
U IS peAaKTUPOBaHUSI MOJIeNiel MpeaMeTHbIX obiacTeil, npeacrtaBiennbix He B OWL, a B npyrux
dopmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u t.1.). IlogpoOHee 00 3TOM
penaktope OyJeT paccka3aHo Jajiee B 3TOH JISKIIUH.

DOE

DOE (Differential Ontology Editor) - mpocTtoii pemakTop, KOTOPBI IO3BOJISET
MOJIb30BATENIO CO37aBaTh OHTOJIOTWH. [Ipolecc crenu@uKamuy OHTOJOTHH COCTOMT W3 TPeX
JTaroB.

Ha mnepBom 3Tame mnosb3oBarenb CTPOUT TAKCOHOMHUIO TOHATUNH W OTHOUIEHWM, SIBHBIM
o0pa3oM ouepuuBas MO3UILIHI0 KaXJOro 3jeMeHTa (IMOHSTHE) B MepapXuu. 3aTeM I0JIb30BaTelb
YKa3bIBa€T, B 4eM creluduKa MOHSITHS OTHOCUTEIBHO ero "poaurtensa', u B 4eM 3TO TOHSTHE
no00HO UMM OTIIMYHO OT ero "OpatheB". Ilomp3oBaTenb MOXKET Takke MPUOABUTH CHHOHUMBI U
SHIUKJIONENYECKOE OIPEIeTICHHE Ha HECKOJIBKUX SA3bIKAX JJISl BCEX MOHSITUM.

Ha BTOopoM »3Tame 1Be TAaKCOHOMHHU pAacCMaTPUBAIOTCS C PAa3HBIX TOYEK 3PEHHUS.
[Tonb30BaTenb MOKET PACIIMPUTh UX HOBBIMU O0OBEKTaMU MM JOOABUTh OIpaHUYEHHUS Ha 00lacTu
OTHOLLIEHHUH.

Ha tperbeM 3Tarne oHTONOIHMSI MOXKET OBITH ITEPEBE/ICHA HA SI3bIK MPECTABICHUS 3HAHUH.

OntoEdit

OntoEdit - wuHCTpyMEHTaJIbHOE CPEIACTBO, OOECIEYMBAIOIICE IPOCMOTpP, MPOBEPKY U
MoauduKaiuo oHToorud. OHO moaIepKuBaeT si3biku npeacrasieHus ontojgoruu OlIL u RDFS, a
TaKXKe BHYTpEHHHH s3bIK mpenactaBienus 3Hannii OXML, ocnoBannsiii Ha XML. Kak u Protege,
3TO aBTOHOMHOE Java-IipuiIokKeHHue, HO ero KoJbl 3aKpbITbl. CBOOOAHO pacrpocTpaHsiemMas Bepcus
OntoEdit Free orpanndena 50 konmnentamu, 50 oTHOmeHUIMHU U 50 SK3EMIUIIpaMH.

OilEd

OilEd - aBTOHOMHBIII TpadUUECKUil PENAKTOP OHTOJOTHH, pa3pabOTaHHBIA B paMKax
npoekta On-To-Knowledge. On cBoG0oaHO pacmpocTpaHsieTcs mo odmienoctynHoi nuienzun GPL.
WHcTpyMeHT wucmonb3yeT ans mnpencrainenus oHtonoruid s3eik OIL. B OilEd ortcyrcTByer
MOAJEPIKKA IK3EMIUIIPOB KJIACCOB.

WebOnto

WebOnto npezacrasisier coboil Java-anmuer u pa3paboTaH Ijs IPOCMOTpA, CO3JAHUS U
penaktupoBaHus OHToNOTHH. [l MopenwpoBaHWs OHTONOTHH OH wHcmonbdyeT s3pik OCML
(Operational Conceptual Modeling Language). Ilonb3oBatenb MOXKET CO3[aBaTh pas3iHyYHbBIC
CTPYKTYpbI, B TOM 4YHCJI€ KJacChl CO MHOKECTBEHHBIM HaclieJoBaHHEeM. IHCTpyMeHT umeeT psij
MOJIE3HBIX OCOOEHHOCTEH: MPOCMOTP OTHOIIEHWH, KJIacCOB M IpaBWJ, BO3MOXKHA COBMECTHAas
paboTta HaJl OHTOJIOTHEN HECKOJIBKUX MOJIb30BaTEIIeH.

ODE, WebODE

ODE (Ontological Design Environment) B3aumMOmeHCTBYeT ¢ TMOJb30BATEISIMA Ha
KOHIIETITyalbHOM YpOBHE, oOecreyuBaeT MX HaOOpoM Taliuil JUIsl 3armoJHEHUs (KOHLEMNTOB,
aTprOyTOB, OTHOIICHUI) U aBTOMATHYECKU TeHepupyeT Kox Ha si3pikax LOOM, Ontolingua u F-
Logic. JlaHHBII MHCTPYMEHT IOJIy4HJI CBOE pa3BUTHE B pepakTope oHTonornii WebODE, koTopsbrit
uHTerpupyer Bce cepBuchl ODE B ennmHyr0 apxXuTeKTypy, COXpaHss CBOM OHTOJOTHMH B
pemsiquonHon b1

ITocTanoBKa 3a1a4n K NPaKTHYeCKOl padoTe 5

1. 3yunTs npearaeMblii TEOPETHUECKHUIM MaTepHar.
2. ITocTpouTth MOJIENIb UHPPACTPYKTYPHI IPOEKTA.
3. Pa3paboraTh HH(MpaCTPYKTypHOE pEIeHUE TSl OPTaHU3aIH MPOIIEcca MPOSKTUPOBAHHUS.



4. Onmcarp CTpaTeruio BHEAPEHUS HHPPACTPYKTYPHBIX pEIICHUH.
5. IloctpouThs OTuUéT, BKIIOYAIOIMMA OMUCAHWE WHQPACTPYKTYPHBIX PpEIICHUA U
o0ocHOBaHME 3TUX pemeHui. [IpeacTaBuTh OTYET MO MPaKTHUECKOM padoTe sl 3alUThI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B coorBercTBUMM C YyKa3aHHOW NpeaMETHOW OOJAcThI0 M KJIAacCOM pa3pabaThiBacMOi
MH(OPMALIMOHHONW  CHUCTEMBl  OMNpPENeIuTh HHPPACTPYKTypy [UId OpraHu3aluu  Ipoliecca
MPOSKTUPOBAHMS CHCTEMBI, a TaKXke pa3padoraTh HHOPACTPYKTYpHOE PEIICHHE sl CHCTEMBI.

O6ocHOBaTh BBIOOP TEXHOJIOTUN TPOEKTUPOBAHUS.

Tabnuma 5.6 — UnaguBuyanbHbIe 3a1aHus

Ne IIpeameTHas obiacTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 ToproBoe npeanpusiTue SCM

5 Toprosoe npeanpusitue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBnenwust
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

Ilo BeIIOIHEHHOH pa60Te cocTaBiseTca ordeT. OTYET BBINOJIHACTCS B SJICKTPOHHOM BHUAC.

ITo BBIIIOJIHCHHOMY OTYCTY NPOBOAUTCS 3alllUTa HpaKTquCKOﬁ pa6OTLI.

OTtuer MmO mpakTUYECKOW paboTe JOJKEH COCTOSTh U3 CIEAYIOUUX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHAad 4YaCTb: KPATKOC OIIMCAHUC ueneﬁ IIPOCKTA. BBO,[[HaSI 4aCTb OTYCTaAa MOOJIKHaA
BKJIIOYAaTh MMYHKTHI: YCJIOBHUC 3ada4M; NOPAAOK BBIMIOJIHCHUA; TPOTrpaMMHO-aIIIapaTHbIC CPCACTBA,

UCTOJIb3yeMble PU BBIIOJHEHUU PaOOTHI.
- OCHOBHAs 4acTh (ONMMcaHue paboThI).
- 3aKJIF0YEHHE (BBIBO/IbI);
- CIIMCOK UCIOJIb30BaHHON JIUTEPATYPHI.

3aH_[I/ITa OT4eTa 110 HpaKTquCKOﬁ pa60Te 3aKJIII0Y9acTCA B NPCABbABICHUN MMPETIOAABATCIIIO
MMOJIYYCHHBIX PE3YJIbTAaTOB B BU/C (baﬁna U IEMOHCTPALIUHU IMOJTYYCHHBIX HABBIKOB IMTPU OTBETAX HaA

BOIIPOCHI TPCTIOAaBATCIIA.

KOHTpOJIbHLIe BOIIPOCHI

1. VmpasnieHue prckamMu IpH IPOSKTUPOBAHUK MPOTPAMMHOIO MTPOIYKTA.

. IIpouiecc ynpaBieHus pUCKaMHu.
. KonTponbHbIe OTMETKH 3TanoB padoT.

. BpeMeHHBIE U ceTeBbIE TMarpaMMBl.

. Cxema nporiecca ynpasiaeHUs] pUCKaMH
. Pesynprarel aHanms3a pucKoB

O©oo~NOoO Ok wWwN

. I[I/Ial“paMMBI mponecCcoB 1 BPECMCHHBIC NUAarpaMMBI.

. Pacnipenenenue UCIIOMHUTENIEHN 110 dTarlaM
. TuIbel pUCKOB, KOTOpPBIE MOTYT OKa3aTh BIUSHHUE HA JAHHBIN IPOEKT




IIpakTnyeckas padora 6. UHcTpyMeHTa/IbHOE 00ecniedyeHHe OHTOJI0THYeCKOTo
MOJeTMPOBAHNSA HHPOPMALHOHHBIX CHCTEM

Heas padorbl: M3ydeHHe MHCTPYMEHTAJIBHOTO  OOECHEUEHHs  OHTOJIOTHYECKOTO
MOJENUPOBaHUs MH(POPMALMOHHBIX cHucTeM. [lomyuyeHue HaBBIKOB 110 MPUMEHEHHIO JaHHbIX
METOJ0JIOTUH B IPOEKTUPOBAHUY MHHOBALIMOHHOT'O IIPOJAYKTA.

IIpakTryeckas paboTa HalpaBjieHa HA 03HAKOMJIEHHE C MHCTPYMEHTAIbHBIM O0ecliedeHneM
OHTOJIOTUYECKOTO  MOJCIHPOBAHUS WH(POPMALMOHHBIX CHCTEM, IIOJy4YE€HHE HABBIKOB IIO
IIPUMEHEHHIO HHCTPYMEHTOB OHTOJIOTUYECKOTO MOAEINPOBAHNU.

TpeboBaHus K pe3ysibTaTaM BBIIOJIHEHUS IPAKTUYECKONW PadOThI:

ITocTpouTh OHTOJIOTMYECKYIO MOJEIb CUCTEMbI, 00OCHOBAaTh BBIOOP HHCTPYMEHTAIBHOIO
o0ecrneyeHrs OHTOJIOTMYECKOI0 MOJIEIMPOBAHUS MHHOBALIMOHHOIO IIPOIYKTA.

ITocTaHoBKa 3a1a4H K NPAaKTHYECKOii padoTe 6

1. U3yunTs npearaeMplii TEOPETUUECKUIM MaTepHall.

2. Pa3paboTaTh OHTOJIOTUYECKYIO MOJIENIb CUCTEMBI.

3. O6ocHOBaTh  BBIOOD WHCTPYMCHTAIILHOTO  OOECIICUCHUsT  OHTOJOTHYECKOTO
MOJICJTUPOBAHUS THHOBALIMOHHOTO MTPOIYKTa

4. Onmcare MHCTPYMEHTAIBHOE 00eCIIeueHIEe OHTOJIOTUIECKOTO MOICTUPOBAHHS CUCTEMBI

5. [Moctpouts oTuért. [IpeacTaBUTh OTUET MO MPAKTHUECKON paboTe AJIs 3alUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B coorBercTBUM ¢ YyKa3aHHOM NpeaIMETHON 007acThi0 M KJaccOM pa3pabaTbiBaeMOM
CHCTEeMbl  pa3paboTaTh  OHTOJOTMYECKYIHD  MOJENIb  CHCTEMbl, = OOOCHOBaTh  BBIOOD
MHCTPYMEHTAJIBHOI'O 00ECIIeYEeHUsI OHTOJIOTMUECKOr0 MOICIIMPOBAHUS MHHOBALIMOHHOTO MTPOJIYKTA.

Tabnua 6.6 — lnnuBuayanpHbIe 3aJaHUS

Ne | IlpenmerHast o61acTh Knace C

1 Cxian MRP

2 [Tpon3BOACTBEHHOE NPENIPUITHE ERP

3 ToproBoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpouTtenpHoe NpearnpusTue NC yuyera

8 Briciiee yueOHOe 3aBeieHNE N C ynpaBneHwust
9 HNHdpacTpyKkTypa npeanpusThs CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa IPEAIPHUSITHS DKcnepTHas cUcTeMa

Conep:xanue oT4yeTa

Ilo BeITTOTHEHHOH pa60Te cocTaBisieTcs oTdeT. OTUeT BBIIOIHICTCS B SJICKTPOHHOM BHUC.

ITo BBIITOJIHCHHOMY OTUCTY HNPOBOAUTCA 3alllUTa HpaKTH‘{CCKOﬁ pa6OTLI.

OTtyer MO MpakTUYECKOW paboTe [OJDKEH COCTOSTh U3 CIEAYIOIHUX CTPYKTYpPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHAad 4YaCThb: KPATKOC OIIMCAHUC ueneﬁ IIPOCKTA. BBO,[[HaH JaCcTb OT4YCTa OOJIDKHA
BKJIFOYATh MMYHKTHI: YCJIOBHEC 3ada4M; IMOPAAOK BBIIIOJIHCHUA; IPOTrpaMMHO-aIIIapaTHbIC CPCACTBA,

HCIOJIb3YCMBIC ITPU BBIITOJIHCHHUN pa6OTLI.

- OCHOBHAasl 4YacThb (OmucaHue padOTHI). OMHCAHWE OHTOJOTHYECKOW MOJCIH CHCTEMBI,
0o0oCHOBaHHE BBIOOpPa  WHCTPYMEHTAJIBHOTO OOECIEYEHHsS] OHTOJOTHYECKOTO MOAECTHUPOBAHUS

WHHOBAIIMOHHOTO TTPOJIYKTA.
- 3aKJIIOYCHHE (BBIBOJIBI);
- CIIMCOK MCIOJIb30BAaHHOM JINTEPATYPHI.




3ammra oT4eTa Mo MPakTHYECKOW paboTe 3aKIII0YaeTcsl B MPEAbSIBICHUH MPENOaBaTEII0
MOJIyYEHHBIX Pe3y/ibTaToOB B BuAe (paiiya u JeMOHCTpAlMK MOJYyYEHHBIX HaBBIKOB MPH OTBETaxX Ha
BOIIPOCHI IIpETogaBaTels.

IIpakTuyeckasi padora 7. Texnosoruu RDF u OWL

Leas padorbl: M3yuenue texnonoruit RDF u OWL.

[IpakTnueckas pabora HampaBiieHa Ha oO3HaKomsieHHEe ¢ TexHojormssmu RDF u OWL,
NOJIy4YEeHHE HABBIKOB 10 npuMeHneHuto Texnonoruit RDF u OWL npu pa3zpabotke mpoekra.

TpeboBaHust K pe3ysbTaTaM BBIMOJTHEHUS MPAKTUYECKON pabOThI:

[TocTpouTh OHTOJIOTUYECKYIO MOAECIH MPEICTABICHHIS TaHHBIX, UCTIONB3YsI HHCTPYMEHTAPHMA
texgosoruii RDF u OWL.

IlocTanoBKa 321244 K l'lpaKTI/I‘{eCK()ﬁ pa60Te 7

1. 3yuuTh nipeayiaraeMblii TEOPETHUECKUI MaTEepHal.

2. Onucatp Texnonoruu RDF u OWL.

3. [locTpouTh  OHTOJOTMYECKYIO  MOJETb  NPEIACTaBICHUS  JAHHBIX,  HCIOJb3Ys
uHCcTpyMeHTapuit Texnonoruiit RDF u OWL

4. TloctpouTh OTYET, BKIIOYAIOIIUNA MOJENb MPEACTaBICHUs AaHHBIX. [IpeacTaButh otyet
0 MPAKTUICCKON PabOTe JIsl 3aIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUH

B coorBercTBUM C yKa3aHHOW NpeaMeTHOW o0JacTbi0 M KilaccoM pa3pabaTbiBaeMoi
UHPOPMALIMOHHOM  CHUCTEMbI  MOCTPOMTH  MOJENb  IPEJICTaBICHHUs  JAHHBIX, HCIOIb3Yd
uHCTpyMeHTapui Texnosoruii RDF u OWL.

Tabnuua 7.6 — UnauBuyanbHbIe 3aJaHUS

No ITpeameTHas o6acThb Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

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

10 | AnnapatHas UHQPACTPYKTypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xanue oTyera

Ilo BeIOIHEHHOM pa60Te cocTaBisaeTcsa ordeT. OTYET BBINOIHSACTCS B 9JICKTPOHHOM BHUIC.

[To BBIOIHEHHOMY OTYETY IPOBOAUTCS 3alUTa MPAKTUYECKON pabOTHI.

Otuer 1O HpaKTquCKOﬁ pa60Te AOJDKCH COCTOATH U3 CICAYIOMUX CTPYKTYPHBIX

DJICMCHTOB!:
- THTYHLHBIﬁ JIUCT,

- BBOJHad 4YacCThb: KpPaTKOC OIIMCAHUC ueneﬁ IIPOCKTA. BBOJIHaSI HaCTh OTYETA JOJIXKHaA
BKJIFOYATh ITYHKTBI: YCJIOBHUC 3aa4U; NMOPAAOK BBIIIOJIHCHUA; TPOTrPAMMHO-AIIIapaTHLBIC CPCACTBA,

HCIIOJIB3YEMBIC ITPU BBIITOJTHCHHUN pa6OTBI.
- OCHOBHAs 4yacTh (onucanue paboThI).
- 3aKJII0YEeHHE (BBIBOJIBI);
- CIIUCOK MCIOJIb30BaHHON JIUTEPATYPBHI.




3ammTa oT4eTa Mo MPaKTHYECKOW paboTe 3aKIII0YaeTcss B MPEAbSIBICHUH MPENOaBaTeIIo
MOJIyYEHHBIX Pe3y/ibTaToOB B BuAe (paiiya u JeMOHCTpAlMK MOJYyYEHHBIX HaBBIKOB MPH OTBETaxX Ha
BOIIPOCHI IIpETogaBaTels.

IIpakTuyeckasi padora 8. [IpumeHeHHe OHTOJIOTHYECKHUX MO/IejIell HHHOBAIMOHHBIX
NMPOAYKTOB

Heabr paGorbl: U3ydeHue crTparerwmii TPUMEHEHHS  OHTOJIOTMYECKMX  MOJIEJIeH
WHHOBAIIMOHHBIX MTPOTYKTOB.

[IpakTnueckast paboTa HampapiieHa HA M3y4YEHHE CTpaTerHii MPUMEHEHHUS OHTOJOTHYECKUX
Mo/iesield THHOBAIIMOHHBIX MPOAYKTOB U MOJYYEHHE HABBHIKOB MO MPUMEHEHHUIO U3yYEHHBIX KEeMCOB
pu pa3zpaboTKe MHAUBHUIYATBLHOTO MPOEKTA.

TpeOGoBaHust K pe3yJbTaTaM BBITOTHEHUS TPAKTUUECKON PabOTHI:

[Toctpouth MoOnenb MPOEKTa, HCMIONB3YsT HHGOPMALMIO O TNPAKTHKE MPUMEHEHUS
OHTOJIOTUYECKUX MOJEIIEH:

ITocTaHoBKa 3a7a4H K NPaKTHYeCKOii padoTe 8

1. U3yunTs npeiaraeMplii TEOPETUUECKUIM MaTepual.

2. Omnucarb MOJAETb NPOEKTa, MCIOJAb3Yys] HHPOPMALMUIO O MPAKTUKE [PUMEHEHHS
OHTOJIOTHYECKUX MOJCIICH.

3. IlocTpouTh OTYET, BKIIOYAOLIMHA ONUCAHHME CTpPATeTHid NMPUMEHEHHsS OHTOJIOTMYECKHX
MojieJel HTHHOBAllMOHHBIX MIPOAYKTOB. [IpeicTaBuTh OTUET 110 MPaKTUYECKOM paboTe /1S 3alUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32/ 1aHUH

B coorBercTBUM C YyKa3aHHOW NpeIMETHOW 0O0JacTbi0 M KJIaccoM pa3padarbiBaeMOn
MH(POPMALIMOHHOM CHCTEMBl MOCTPOUTHh MOJENb MPOEKTa, MCIOJb3Ysl MHPOPMALHUIO O NPAKTUKE
IIPUMEHEHHUS OHTOJIOIMUECKUX MOJEIIEH.

Tabnuia 5.6 — InnuBuyanbHble 3aJaHUS

No [TpenmeTHas o6nacthb Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npearnpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CtpoutenbHOe NpeanpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHIEe NC ynpaBneHus
9 WndpactpykTypa npeanpusitus CIIIP

10 | AnnapatHas UHQPACTPYKTypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xkanue oTyera

ITo BbIMONHEHHOW paboTe cocTaBiseTcs oTyeT. OTYET BBIMOIHACTCSA B AJIEKTPOHHOM BHJIE.
[To BBIMOIHEHHOMY OTYETY IPOBOAUTCS 3alUTa MPAKTUYECKON pabOTHI.

OTuer mO mpakTHYecKOW padoTe [ODKEH COCTOATh W3 CIEAYIOIUX CTPYKTYPHBIX
HJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJHAs 4YacTb: KpaTKOE€ ONHCaHME Iiefiell npoekTa. BBoaHas yacth oTueTa JOJDKHA
BKJIIOUATh MYHKTHI: YCJIOBME 3a/la4M; MOPSAO0K BBIIIOJHEHUS; IIPOrPaMMHO-aIIIapaTHBIE CPEACTBA,
HCIIOJIB3YCEMBIC ITPU BBIITOJTHCHUN pa6OTBI.

- OCHOBHasl yacTh (OnmucaHue paboThl):.

- 3aKJII0YEeHHE (BBIBO/IBI);

- CIIUCOK MCIOJIb30BaHHON JIUTEPATYPBHI.



3ammra oT4eTa Mo MPaKTHYECKOW paboTe 3aKI0YaeTcsl B MPEAbSBICHUH PENoaaBaTesio
MOJIyYEHHBIX Pe3y/ibTaToOB B BuAe (paiiya u JeMOHCTpAlMK MOJYyYEHHBIX HaBBIKOB MPH OTBETaxX Ha
BOIIPOCHI IIpETogaBaTels.

6. VYUEBHO-METOJNYECKOE U THOOPMALIMOHHOE OBECITEYEHUE
TACIHATLITAHBI

6.1. [lepeuyeHb OCHOBHOIi 1 JONMOJIHUTEILHOM JUTEPATYPbI, HEOOX0AMMOIi 1J1s1
OCBOEHMS JHCHHIIIMHBI

6.1.1. IlepevyeHb OCHOBHOII JTUTEPATYPHI

bapeimiea A.B., bangun K.B., T'omoB P.C., Ilepenepses M.M. MuHoBamuu: YdeOHoe
noco6wue / [Tox obm1. pen. a.3.H., npod. A.B. BapeimeBoii. — 2-e u3n. — M.: U3natenbcko-Topropas
koprnopanus «/lamkos u K », 2018.

6.1.2. [lepeyeHn AONMOTHUTEIbHOM JIUTEPATYPHI
WNunoBanmonneiii Menemxment : kypce nekuuid / FO.H. Kynakos, T.C. Memiepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.@enepaunn, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

6.2. [lepeueHb yueOHO-METOAMYECKOT0 00ecredeHHsI CAMOCTOSTeJIbHOI padoThI
o0yyaruuxcst Mo JUCHUNJINHE

1. MeTOI[I/ILIeCKI/Ie YKa3aHuAa I10 BBIIIOJIHCHUIO ITPAKTHYCCKUX pa60T 10 AJUCHHUIIIIMHEC
((I/IH)KGHepHI)Ie KCHCHI: OT MPAKTUYCCKUX 3ada4 K MHHOBAIIUOHHBIM PCUHICHUAM).

2. MeTOI[I/ILIeCKI/Ie PEKOMEHAaIuu NJjid CTYACHTOB II0 OpraHU3aluu CaMOCTOSITEIbHOM
pa6OTI)I o AUCHUIIIIMHE «I/IH)KGHepHI)IG KEHUCHI: OT MPAKTUYCCKHUX 3aJa4 K HWHHOBALIMOHHBLIM
PCUICHUAM.

6.3. [lepeuenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHO# ceTu UHTepHeT,
He00XO0AUMBIX JIS1 OCBOCHMS IYCHUTLTHHBI

HNuTepHeT-pecypcenl:
. https://lwww.tks.ru/ - poccuiickuii TaMOKeHHBII HH)OPMAIIMOHHBII OPTAJL.
. http://lwww.ved.gov.ru/ - moptaji BHEITHEIKOHOMHYECKOW HH(POPMAIIHH.
DJIeKTPOHHBbIE OM0JIHOTEYHbIE CUCTEMbI:
3. http://biblioclub.ru/ - Yausepcurerckas oubimoreka ONLINE.
4. http://www.iprbookshop.ru/ - DnekTporHast 6MOIHOTEUHAs CHCTEMA.
5. https://elibrary.ru — nayunas snexTpoHHas OMOIHOTEKA
IIpogdeccnonanbubie 6a3b1 JAHHBIX
. http://www.customs.ru — opurmaneHeiii cailT PenepanbHON TaMOKEHHOH CITyXO0bI PD
. http://feconomy.gov.ru - odpunmansHelii calT MUHHCTEPCTBA SKOHOMHYECKOTO Pa3BUTHSL.
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