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BBEJIEHUE

B mMetoanueckux ykazaHHSX COAEPIKATCA MaTepHallbl, HEOOXOAUMBIE /Ul CAMOCTOATEIbHON
MOJATOTOBKH CTYIEHTOB K BBINOJHEHUIO MPAKTUYECKUX paboT. B ommcanue mpakTuiyeckux padot
BKJIIOUEHBI 1IeJIb PaboThl, MOPSJIOK €€ BBIIMOJHEHUS, PACCMOTPEHBI TEOPETUYECKUE BOIPOCHI,
CBsI3aHHbIE C pealln3alel MOCTABIEHHBIX 3ajay, IPUBEIeHAa HEO0X0AUMasl TUTEPaTypa.

Meroanueckue ykazaHus MOCBSIIEHBI Kypcy «IH)KeHepHbIe KEHChI: OT MPAaKTUYECKHUX 3a/1a4
K MHHOBAIMOHHBIM petieHusM». OnHol u3 cnoxuenmux 3anad B UT-oTpacinu siBasieTcs: ceroius
OpraHu3anys B3auMOJCHCTBUS WH(GOPMALMOHHBIX CHCTEM, HCIIOJIB3YIOIIUXCS MPU CO3JIaHUU U
OKCIUTyaTallil KPYIHBIX MPOMBIIUICHHBIX OOBEKTOB (HE(PTAHBIX MIATGOPM, 3IIEKTPOCTAHLIUH,
XUMHYECKHX TMPOU3BOJACTB, (papMaleBTUUYECKUX MPEINpHUITHS U T.1.). B UX KU3HEHHOM IHKIeE
3aHITO MHOKECTBO OpraHU3alUil: MPOEKTUPOBLIMKH, CTPOUTEIM, IOCTABIIMKH OOOPYAOBaHUS,
CIyObl JKCIUTyaTallud © T. ., KaxJas UX KOTOPBIX OOBIYHO HCIOJIb3yeT CBOM Habop
KOMITBIOTEPHBIX CUCTEM M CBOHM (DOpPMATHI JAHHBIX.

[To mamapiM NIST (HammonaneHbld MHCTUTYT cTaHmaptu3anud U TexHosoruii CIIA),
pemeHre mpo0IeM B3aUMOJCHCTBUSL Pa3HOPOJHBIX KOMITBIOTEPHBIX CHUCTEM IOMOXKET MHIYCTPHH
KPYIHBIX KalUTAIbHbIX NPOeKTOB Toibko B CHIA skoHOMHTH 10 16 Mipa. A0WI. B TOA.
Bo3mMoxHOCTE gocTyna M aHauu3a Ui [OJHBIX JAHHBIX JKM3HEHHOIO IMKIJIA CJIOKHOTO
WHXEHEpHOro 00BbeKTa cTajla CerogHsl 00s3aTelnbHbIM YCIOBHEM 3(P(GEKTUBHOTO YIPABICHUS €TI0
IIPOEKTUPOBAHUEM M JKCIUTyaTanueil. OTy 3ajady Ha3bplBalOT IO-Pa3HOMY: CO3JaHHE €AMHOIO
MH(OPMALIMOHHOTO TPOCTPAHCTBA KU3HEHHOTO LIMKJIIA, CO3/IaHue [IUPPOBOI MOAENHU U T. II.

bonbmnHCcTBO pa3paboTUNKOB HHXEHEPHBIX UH(pOPMAITMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) ucnons3yloT KiaccHUYeCKhe OOBEKTHBIE MOJIENHM JaHHBIX M Oojee WUIu
MEHEe CTaHJapTHBIC PEISIMOHHbIE 0a3bl TaHHBIX, OJTHAKO MHOTOJIETHHUE TIOMBITKA UX 00bEANHEHUS
Ha eauHOW miuaTdopMe MOKa 4YTO He yaaiauch. OT4acTH MPUYMHY TaKOTO IIpoBajia MOXKHO
00HapyX HUTh B OCHOBaX KJIACCUYECKOW PENIALIMOHHON TEOPUU MOJIEIMPOBAHUS JaHHBIX — B KECTKUX
IrpaHULIaX MEXAYy CYIIHOCTSIMHU, aTpuOyramu U cBs3aMu. llpu oObeIMHEHMHM MHOXKECTBa
PEeISIIMOHHBIX 0a3 JaHHBIX OT Pa3HbIX MPOU3BOAMTENEH, Na emE M MPHUHAJICKAIMX Pa3HbIM
X035€BaM, BbISICHSETCS, YTO BCE OHU NPUHUMAIIN Pa3HbIE PELICHUS MIPU MOJECIUPOBAHUUA OCHOBHBIX
MNOHATUH TPEeIMETHOM 00sacTH. 3a4acTyl0 OJHO M TO K€ WH)XXEHEpHOE IOHATHE B OJIHOM Oasze
JTAHHBIX OYJET COOTBETCTBOBATh MMEHU TAOJHIIBI, B IPYroi 0aze — CoAepKaHHUIO SYSHKN TaOJIHUIIbI,
a B TPEThEl — UMEHH CTOJIO0IIa TaOTHIBI.

Kpome Toro, MH>keHepHbIE JaHHbIE COJIEpKAT KpailHEe pPa3HOPOAHYIO HH(poOpMaluo 00
OJIHUX M TeX e 00BbEeKTaX, B OTIMUNE OT «yNPaBIECHUYECKUX» I (PUHAHCOBBIX JaHHBIX. JlaHHBIE O
pasHbIX y3/1ax M MOACUCTEMAaX MPOMBIIIIIEHHOT0 00beKTa (TpyOoonpoBogax, 3EeKTPOOOOPYA0BaHUH,
CTPOUTENBHBIX KOHCTPYKIHMSAX M T.M.) WMEIOT MNPUHIUNHUAIBHO PAa3IUYHYI0 CTPYKTYpY, a B
HENPEPbIBHOM TPOU3BOACTBE (HE(PTEXUMUS, HIIEKTPOCTAHLMU U T.JA.) CYIIECTBYIOT COTHHU
MOJICUCTEM U ThICAYHU Ty 00opynoBaHus. JJaHHbIE 0 HacOCE B MHKEHEPHBIX MH(POPMAIIMOHHBIX
cucTteMax BKIOYarOT cBedeHus u3 cucreM ERP um EAM, cumcrem PLM, CAIIP, a Ttaxke
MH(OPMALIMIO O €ro MPOEKTHBIX TEXHOJIOTMYECKUX peknMax, 3D-KOMIIOHOBKE, HICTOPUU 3aMEPOB C
€ro J1IaTYNKOB, MHTEPAKTUBHbBIE PYKOBOJICTBA IO MOHTaXy M OOCIYKUBAaHHIO M MHOTOE JpPYTroe.
Hacoc umeer ¢QyHKUMOHANBHBIM KOA B NpPOeKTHOW gokymeHTauuu B cucrtemax CAIIP u
npuobperaer B EAM cepuiiHblii HOMep, Oyayyd YCTaHOBJIIEHHbIM Ha oObekTe. MHxeHepHas
uHpopmanusa Gopmupyercs B karajmore npousBomutens, B CAIIP nmns TemnorexHUYECKUX H
ANEKTPUYECKUX  CIEUUATBHOCTEH, B CHCTEeMax MPOEKTHOTO  YIPABICHUS,  YIPaBICHUS
CTPOUTENHCTBOM (4D-npoekTupoBanus), v T.11.

Ecnu xaxayro u3 MHXXEHEPHBIX CYIIHOCTEW OMUCHIBATh PENAIIMOHHON TaOIuIeH, TO YUCIIO0
TaOJIMLl pa3HOW CTPYKTYpbl COCTaBUT HECKOJIbKO ThicA4Y. [Ipu 5TOM BO3HHMKAIOT MTPOOJIEMBI
ObIcTpoaeiicTBUS TpU (HOPMYIMPOBAHUM OOIIET0 3ampoca K HECKOJIbKUM 0a3aM JaHHBIX, B
KOTOPBIX, KaK OTMEYEHO BBINIC, MOTJIM OBITh TPHHATH MPUHIMIHAIBHO pa3HbIC PEIIEHUS TIO0
MOBOAY OOBEKTOB M aTpUOYTOB NPEAMETHOW OOJIACTH, WM IO MOBOAY OTPaKEHUS H3MEHEHUS
00BEKTOB BO BPEMEHU.



Pemenne mnpoOiieM HWHTETrpallid WMHXEHEPHBIX JaHHBIX OKa3aloch TIopas3io ynoOHee
OpPraHU30BBIBATh B PAMKaX CEMAHTUYECKOTO MOIX0/a K MOJCIMPOBAHHIO TaHHBIX. B paMkax 3Toro
noaxona WHQPOpPMALUs TNPEAOCTABISETCS B BUAEC COBOKYMHOCTH CBSI3aHHBIX OTHOIICHHSIMHU
cyOBeKTOB W 00BEKTOB (rpada), a He B BHAC NPHUBBIYHBIX TaOmmi. Pacmmupsercs cdepa
UCTIOJIb30BaHUS ISl HH)KEHEPHBIX JTAHHBIX HauboJiee pacpoCcTpaHEHHOTO TAKOTO MPEICTABICHHS —
crangapta RDF (Resource Description Framework).

3710 1aéT BO3MOXKHOCTH 3((EKTUBHO "CKIIAABIBATL" B OJHY CTPYKTYpPY JaHHBIC M3 Pa3HBIX
UCTOYHUKOB. ['padoBas cTpykTypa Hambojee yHA0OHA JUIsi TIPEACTABJICHUS Pa3HOPOIHOMN
WH)XEHEPHOW MHPOpMaLnH, TPeOYyIOIIEeH MOCTOSIHHOTO PAa3BUTHS U YCIOKHEHHUS MOJIETH TaHHBIX Ha
NPOTSDKEHUHM BCETO JKU3HEHHOTO I1ukia. HWHpopmanms B CEMaHTHYECKOH ¢opme JIerko
MOTIONTHSACTCS M pacUIMpsieTcs NpU TOSBICHUM HOBBIX HMCTOYHUKOB, 0€3 HE0O0XO0IUMOCTH
byHIaMEeHTAILHOW TTepepadOTKH CUCTEMbI XpaHEHUs, KaK B ciiydae 0a3 naHHbIX. CeMaHTHUYECKHE
CTaHJAPTHl MOAJIEPKUBAIOT THOKKE U paciiupsieMble HHPOPMALMOHHBIE MOJAEIH, T.€. MO3BOJISIOT
O00BEIMHATH 10 MEpe HEOOXOAMMOCTH M HWHXCHEPHYIO, U HOPMATHUBHYIO, U Teorpaduyeckyro, u
¢uHaHCOBYIO WHpOpMaIMi0, 0€3 OCTAaHOBOK Ha TMepepadOoTKy WH(OPMAIMOHHOW MOJEIH IPHU
KaXI0M pacmupeHur. Dopmbl 1 00bEMBI 00pabaTHIBAEMBIX JTAHHBIX MOTYT YTOYHSTHCS 10 Mepe
pa3BuTHs TpeOOBaHMH K HHPOPMAIIUHN U POCTa TOHUMAHHS TOTPEOHOCTEH yYaCTHUKOB )KU3HEHHOTO
IUKIIA.

1. HEJIb 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHBbI

[lenpt0 OCBOCHHMS IUCHMIUIMHBI «VHXEHEpPHBIE KEWCHI: OT MPAKTHYECKUX 3aJad K
WHHOBAIIMOHHBIM PEIICHUsIM» SBJIsieTC (opMUpoBaHUue Habopa MpodecCHOHATbHBIX KOMITETCHIIUM
Oynyiero 6akanaBpa o HanpasieHuto moaroroBku 38.03.01 DxoHomuka.

3ajaun OCBOEHUS NUCIMUILIMHBI: U3yY€HUE METOI0JIOTMH MTPOCKTUPOBAHUS WHHOBAIIMOHHBIX
pelleHui, MOJy4eHHe HABBIKOB MPUMEHEHUS MHHOBALMOHHBIX MPAKTUK B 00JACTH WHXKEHEPHBIX
pelieHui MpakTUYECKHUX 3a/1a4 Mpo(heCcCUOHATBHOM IS TEIIbHOCTH.

2. OBOPYJIOBAHUE U MATEPHUAJIBI

ArnmapaTHble CpeCTBa: EPCOHANBHBIA KOMIIBIOTED;

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

VY4eOHnbiii kiacc ocHaiieH I[IBM-coBMecTMMBIMH KOMIBIOTEpAaMH, OOBEIWHEHHBIMU B
JIOKaJIbHYIO ceTh. JIoKanmbHast ceTh yueOHOTo Kjacca MMeeT NMOCTOSHHBIN 10CTym K ceTH Internet mo
BbIZICNICHHOW JiMHUHM. JIisi  mpoBeAeHUs J1abOpaTOpHBIX pabOT HEOOXOAUMO  CIEAYIOIIEe
nporpaMMHoe o0OecrieueHue: onepanuonHas cucrema MS Windows, maker oducHsIx nporpamm MS
Office, maker MS Visual Studio.

3. YKA3AHMUSA 11O TEXHUKE BE3OITACHOCTH

Ilepen HawamoM paboOTHI cieayeT YyOEIUTBCS B HCIPABHOCTH  DIIEKTPOIPOBOJIKH,
BBIKJIFOYATEJIeH, MITENCEeNIbHBIX PO3ETOK, IPU MOMOIIM KOTOPhIX 000pYyJOBaHNE BKIKOYAETCS B CETh,
HaJIUYHMH 3a3€MJICHUSI KOMITBIOTEPA, €r0 pad0TOCTIOCOOHOCTH.

J7is CHUKEHMSI UITU TIPEIOTBPAIleHUs BIUSHUS OMACHBIX U BPEIHBIX (PaKTOPOB HEOOXOIUMO
CO6J'IIOI[3TB CAHUTApPHBIC IIpaBHJIa W HOPMbI, THTHUCHHYCCKUC Tpe6OBaHI/I$I K HEpCOHAIbHBIM
AIIEKTPOHHO-BBIUNCIUTEIHHBIM MAIIIMHAM.

Bo n3bexanue MOBPECKACHHUA U30JIAINN ITPOBOJOB U BOSHUKHOBCHUA KOPOTKHUX 3aMBIKaHUN
HE pa3pelaeTcs: BelIaTh YTO-TMOO Ha MPOBOJA, 3aKpalluBaTh W OEIUTHh IIHYPHI M TPOBOJA,
3aKJIaJpIBaTh MIPOBOJA U IIHYPHI 3a ra30BbI€ U BOJOMPOBOJIHbIE TPYOBI, 32 OaTapen OTONMUTENIHbHOMN
CUCTEMBI, BBIICPTHBATh INTETNCENbHYIO BHIKY H3 PO3ETKH 3a IIHYp, YCWIHE AOKHO OBITh
IMPUITOKECHO K KOPITYCY BUJIKH.

JlJis MCKITIOUEHUsS] TOPAKEHUS DJICKTPUUECKUM TOKOM 3amlpeliaeTcs: 4acTo BKIIOYATh U
BBIKJTIOYATh KOMIBIOTEp 0€3 HEOOXOIMMOCTH, TPUKACATHCA K SKPaHY U K THUJILHOW CTOPOHE OJIOKOB



KOMITbIOTEpa, paboTaTh HA CPEACTBAX BBHIUMCIUTENFHOW TEXHUKH U NepupepuitHoM 000py10BaHUN
MOKPBIMH pyKaMH, paboTaTh Ha CpEICTBAX BBIYMCIMTEILHOW TEXHUKH H HepUPEPHIAHOM
000py/I0BaHNH, UMEIOIIMX HApYLIECHUs LEJIOCTHOCTU KOpILyca, HapyLIEHUs U30JIALUU IIPOBOOB,
HEHCIPABHYIO MHIMKAIUIO BKJIFOUCHHS MUTAHWS, C MPU3HAKAMHU 3JICKTPHUYECKOrO HAIMPSHKCHUS Ha
KOpIlyce, KJIaCTh HA CPEACTBA BBIYMUCIMTEIBHOM TEXHUKH M mepudepuiiHoM 000pYyIOBaHUHU
OCTOPOHHHUE MTPEMETHI.

3anperiaercs N0 HaIPsPKEHUEM OUYMILATh OT MBUIM U 3arPsA3HEHUS AIEKTPOO0OpY10BaHHE.

Bo u30exanue mopaxeHHs JIEKTPUISCKAM TOKOM, MPHU MOJIb30BAHHH 3JIEKTPONPHOOpaMu
HENIb3sl  KacaThCsl  OJHOBPEMEHHO  KakuX-au00  TpyOONpOBOJOB, Oarapeil  OTOILICHHS,
METATMYECKUX KOHCTPYKIIMIA, COSTHHEHHBIX C 3eMJICH.

[Tocne oxoHuaHuss pabOTBI HEOOXOAMMO OOECTOYUTH BCE CPEACTBA BBIYHCIUTEIBHOMN
TeXHUKH W mnepudepuitnoe obopymoBanue. B ciiyuyae HempepbpIBHOIO y4eOHOro mpoiiecca
HEO0OXOIMMO OCTABHUTH BKJIIFOUEHHBIMH TOJIEKO HE00X01uMoe 000pyI0BaHue.

4. HAUMEHOBAHUE NTPAKTUYECKHUX PABOT

Neo | HanmeHoBaHue Te€M NUCHUIUIMHBI, UX KPATKOE COAEPKaHUE O6sem | UnTepak
TE 4acoB THUHAA
M dbopma
BI poBeJe
HUS
2 ceMecTp

Pazgen 1. OCHOBBI TPOEKTHOTO MEHEHKMEHTA

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

dopmannzoBaHHbIe MOENH 3HaHUK. CTpyKTypa HHPOPMALIUH.
WuTencnonan u skcreHcuoHan. OO0beKThI U KJIACChl 0ObEKTOB.
Metoap!l naeHTU(OUKAIUHN U KIacCu()UKAUU 0OBEKTOB.

2 | Tema 2. OHTOJIOrHYECKHE MOZIETH HH(POPMALMOHHBIX CUCTEM 3

[Ipouecc co3nanusa OHTOIOTHYECKON MOAENH. JIeKOMITO3ULIUS U
uaeHTuukanus oovexra. Knaccudukanus u onucanue cBoicTB
o0bekTa. OnpeneneHus 3HaUeHUsI CBsI3€l 00bEKTa ¢ APYTUMU

(\ﬁ"L AL TANIA

3 | Tema 3. OHTONIOrMs NPECTABICHHS JAHHBIX M 3HAHUI B 3
WHHOBAIIMOHHBIX PELICHUSIX

MGTOI[LI NMpEACTAaBJIICHUA NJAHHBIX U 3HAHUH. CprKTypa
MNpEACTABJICHUA JaHHBIX U 3HAHUM. MOHGJ’II/I MpEACTAaBJIICHHUA JaHHBIX U

v
RITALITATA

4 | Tema 4. CeMaHTHUECKOE MOJIETUPOBAHKE TaHHBIX U 3HAHUM B 3
TEXHOJIOTUSX OOJBIINX JaHHBIX

(DOpMaJ'II/IBaL[I/Iﬂ KOHHGHTyaHBHOﬁ MOICIIN. PCJ'IS[I_[I/IOHHOG
NpEaACTaBICHUEC JaHHBIX. CemaHTHYECKIE TEXHOJIOTHH.
CemanTnueckas ayTuHa. CeMaHTHYECKOE MOJCIIMPOBAHUC JAHHBIX U
3HAHUH B TEXHOJIOTHAX OOJIBIIHX JaHHBIX




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

TexHonoruu Hay4HbIX HccienoBanuid. MHdpacTpykTypa HaydHBIX
uccieoBaHuil. Meronndeckoe odecrieueHre NCClIe0BaHUM.
WudpactpykTypa NpoeKTUPOBAHUS HMHHOBAITMOHHBIX HHKEHEPHBIX

peLIeHM
6 | Tema 6. UncTpyMeHTaIbHOE 00€ECTIEYEHHE OHTOIOTMYECKOTO 3 Macrep-
MOJIJIMPOBAaHUS MH()OPMAIIMOHHBIX CUCTEM KJ1acc

MammHa J0ru4eckoro BbIBojAa. Pemaktop oHrtosoruit  Protégé.
[IporpamMmmMHubie  TpoaykThl kiacca Triple store. Ilporpammnas
peammzanusi SPARQL-unTepdeiica.

7 | Tema 7. Texuonoruu RDF u OWL 3

PenakTopsl, Bu3yanu3aTtopsl U MHCTPYMEHTBI JIOTUYECKOTO BBIBOJA.
RDF/RDFS/OWL. ®opmar RDF/XML

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

CucrteMbl TOAACPKKU MPUHATUS PEUICHUN. DKCIEPTHHIE CUCTEMBI.
baspl 3nanuii. Xpanwnuia 3Hanuil. CucreMbl OOJIBITNX JTAHHBIX.

Hroro 24

4. COAEP) KAHUE NPAKTUYECKUX PABOT

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

Iesan padoThl: Pa3zpaboTaTs MOZEIb HHKEHEPHOTO IIPOEKTA.
OcHoBBI TEOpUH

JlomoHUTENbHBIE TPEUMYIEeCTBA MpU paboTe ¢ CEMaHTHYECKHUMH JaHHBIMU JaéT
MPUMEHEHNUE OHTOJIOTHYECKUX CTaHAApTOB, MO3BOJISIONIMX HE MPOCTO MOJIy4aTh WHMOpPMAIUIO U3
pa3HbIX HUCTOYHMKOB B OJHOM THOKOM U pacmupsemMoM ¢opMare, HO U OJUHAKOBO €&
WHTEpPIpEeTHUpOBaTh. [IpyM  OHTOJOTMYECKOM MOJEIMPOBAHUM JAHHBIX B CEMaHTUYECKOM
MPEACTABICHUN  UCIOJB3YIOTCSA IOHATHA W OTHOIIEHWS M3 3apaHee  COIJIACOBAaHHOIO
(ompene€HHOT0 KaKUM-TO CTAHIApTOM) CIHCKAa TOHATHUA ¥ OTHOIIEHUH, OMHCHIBAIOIIETO
HEKOTOPYIO IPEIMETHYIO 00J1aCTh WHKEHEPHOU cdepbl (MEXaHHKY, STEKTPUKY, TETIOTUAPABIUKY,
CTPOUTENBCTBO, W T.M.). Hampumep, omuH pa3 BBOAATCS MOHATUA '"Hacoc", "mamieHue" win
"moakIoueHue", U Jajee yHUBEPCAIbHbIE CCBHUIKM Ha TAaKUE MOHATHS CTaHAAPTHOIO CIOBaps-
Te3aypyca HCIOJIb3YIOTCS BCEMHU CTOPOHAMH JJisi ONHUCAaHUS OOBEKTOB, W3BIEKAEMBIX U3
pa3HooOpa3HBIX 0a3 JaHHBIX.

OHTONIOTHYECKAsT MOJIENIh JAHHBIX SBJISIETCSI COCTABHOM YacThO CAMMX JIAHHBIX — MOHSTHUS
CTaH/IapTHOTO CJIOBapsi-Te3aypyca (Tak Ha3bIBaeMble "CIPABOYHBIE NaHHBIE'") MCIONB3YIOTCS IS
OTMCAHUS CMBICIIA U CIIOCOOOB HCIOIb30BaHUS TaHHBIX IIPU 00paboTKe UX KaK KOMIIBIOTEPAMHU, TaK
u moapMu. [lpu HEOOXOAMMOCTH YTOYHHUTH CMBICH TOJTYYEHHBIX JAHHBIX MOXKHO W3 3apaHee
W3BECTHBIX HWCTOYHHUKOB (OMOIMOTEK CHpPAaBOYHBIX JAHHBIX) M C HCIOJB30BAHHEM TEX IKE
CTaH/JAapTU3UPOBAHHBIX TEXHOJOTHMH M HWHCTPYMEHTOB, KOTOpBIE HCIONB3YIOTCA JUIsi OOMeHa
JAHHBIMU

OcHOBaHHbIE Ha OHTOJOTUYECKOM MOJECIMPOBAHUM HMHTETPALMOHHBIE CEMAHTHYECKHE
MOJENN JUIsl HWHXXEHEPHBIX OOBEKTOB pa3paldaThIBAIOTCS Kak Ha OTpacieBOM, TaK H Ha
MEXIYHApOAHOM ypoBHE. COBpEMEHHBIE pPElIeHUs] MO MOJAEIMPOBAHUIO JAHHBIX JIETJIM B OCHOBY



HEUTpPAJIbHOW IO OTHOUICHUIO K OTJEIbHBIM MHXKEHEPHBIM CHUCTEMaM MOJEIH JIaHHBIX
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 aBTOMATH3UPOBAaHHBIE CHUCTEMBl U UHTerpanus. VHTerpauus JaHHBIX
KU3HEHHOTO IMKJIA [ TepepabaThIBAlOUINX MPEINPUATHH, BKIIOYash HEPTSIHBIE M Ta30BbIC
MIPOU3BOJICTBEHHBIC IPEeAIPUITUA").

OTOT CTaHAapT OIpeleNsieT WHKCHEPHYI0 OHTOJIOTHI0O — OCHOBHBIC THIIBI OOBEKTOB M
OTHOUICHUH, HCIOJIb3YEMBIX MpPH MPEICTABICHUU HWHXEHEpHOW HHGOpMaIuu, YIOPSI0YHUBAET
TEPMHUHOJIOTHIO, HCIOJb3YEMYIO JJisi €€ OpraHu3alud, a TaKkkKe ONpPENeNseT IPUHIUIIBI
paclidpeHusi CTaHJAPTHOM TEPMHHOJOTHMHM 4Yepe3 MexaHu3M (enepupoBaHHBIX OHOIHOTEK
CIpaBOYHBIX JaHHBIX. CerogHs MHOTME KPYIHbIE KOMIIAHUU YXKE MEPEXOJAT Ha 3TOT CTaHAApT:
koMmmanun-wieHbl Norwegian Oil Industry Association, unensl koHcopimyma FIATECH,
KpYIMHEHINe MMOCTABUIMKH WHXHHUPHUHIOBOTO IPOTPAMMHOIO OOECIIEUEeHHUs, a TaKXKe TaKue
poccuiickue kopropanuu, kak ['K «Pocarom» 1 OAO «PocHedTh», H3ydarOT BO3MOKHOCTHU €TI0
MCII0JIb30BaHUS.

Peanuzanus cranaapra ISO 15926 B wactu npeacTaBiaeHus, XpaHEHU U JOCTYIA K JaHHBIM
OCHOBaHa Ha MCIIOJb30BAaHUM CEMAHTHYECKUX cTaHiapToB KoHcopuuyma W3C: RDF, OWL u
SPARQL.

Hcnonb30BaHne ceMaHTHUECKUX U OHTOJIOTUYECKUX CTaHJApTOB IOMOIaeT HajlaJuTh OOMEH
U COMOCTAaBJICHHUE JTAaHHBIX, BBISABICHHE KOJUIM3HHM M COIJIacOBaHME MpoTUBOpeunid. Jlucruminna
paboThl C JTaHHBIMU MPU TaKOW CTaHJAPTU3ALINY, SBIISIETCSA rOpa3/io MEHEe OOpPEMEHUTENbHOM, YeM
IpPU HMHBIX TEXHOJOTHYECKHX pEIICHUsX, MPEAyCMATPUBAIOIMINX YHUDUKAIMIO TPOrPAMMHBIX
CpelcTB U uHTEepdeiicoB padotel. [Ipu npepocTaBieHn CEMaHTUYECKUX JTaHHBIX BO3MOXKEH BBIOOP
MEXJy COIJIaCOBAaHHOW «OOIIei» TepMUHOJIOTHEH (OTpacieBOM OHTOJIOTHEW) W TPUBBIYHBIMU
OTJENFHBIM YYAaCTHHKAM Ha0OpaMy MOHATUN W ONUPAOIIUMECS Ha HUX (OpMaMu OTYETHOCTH.
[Ipy 5TOoM B 4YacTU TEPMUHOJOTHH, MPEANUCAHHON (QenepalbHBIMU WM MYHULUINAIbLHBIMU
HOpPMAaTHBaMH, KOHTPOJIb HCIOJIB3YEMbIX TEPMHUHOB MOXKET OBITH TOpazzo Ooliee KECTKUM, YeEM B
YacTH, HE OXBAUYE€HHOH CTaHAapTH3alUeil: KOHTPOJIb MOXKHO OYyJEeT OpraHM30BBIBATH HE TOJBKO
«TrJ1a3aMu», HO U C UCIOJIb30BAaHUEM KOMITbIOTEPOB.

B uacTm KOMMYyHUKAaMM MEXAY KOMIIBIOTEpAMH CEMAHTHUYECKHE U OHTOJIOTHYECKHE
JaHHBIE TMPUTOAHBI i1 0OpaOOTKM MHCTPYMEHTAMHU pPa3HOM CTENEHU CIOXKHOCTH, OT IIMPOKO
pactlpoCTpaHEHHBIX AJNEKTPOHHBIX TaOMUI] 1O CHENHUATU3UPOBAHHBIX TE€OHMH(POPMAIIMOHHBIX
CUCTEM, CHUCTEM aBTOMAaTH3alMU MPOEKTUPOBAHUS WM CUCTEM MHBECTHIIMOHHOTO IJIAHUPOBAHUS.
CemaHTHYECKHME JaHHBIE C OHTOJIOTMYECKOM pa3sMETKOM MOTYT TOTOBUTHCS  pa3HbIMU
nporpaMMHbIMH cpeacTBaMH. OTKpbIThIe (OpMAThl JaHHBIX H30aBISAIOT OT HEOOXOIUMOCTH
MOJIb30BAThCSl MPOTPAMMHBIM 00ECTIEYEHUEM TOJIBKO OT OJJHOI'O MOCTABIIUKA.

IMocTanoBKka 3a71a4M K NPaKTH4YeCKOii padoTe 1

1. 3yuuTh npezsiaraeMblii TEOPETUUECKUI MaTepual.
2. Pa3zpaboTtaTh MO/IENTh HHXEHEPHOTO MPOEKTa

3. CoctaBuTh HH()OPMAIIMOHHYIO MOJIENb IIPOEKTA.

4. Odopmutsb otuet. [IpeacTaBUTh OTYET JJIS 3AIIUTHI.

BapuaHThl HHAUBUAYAIBHBIX 3aIaHUI
B coorBercTBUM C YyKa3aHHOW mpeaMeTHOW o0O0JacTbi0 M KiaccoM paspadarbiBaeMOin

CHUCTCMBI pa3pa60TaTL MOJCJIb NMHXXCHCPHOTI'O IMTPOCKTA.

Tabnuma 1.2 — unuBuayanpHbIC 3aJaHUS

Ne IIpeameTHas o6macTh Knacc cucreMsl
1 Ckiag MRP

2 ITpon3BOACTBEHHOE IPENIPUITHE ERP

3 Toprosoe npeanpusTie CRM




4 Toprosoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeIpUsITHe NC yuera

8 Briciiee yuebHOe 3aBeieHNe NC ynpasnenus

9 HudpacTpyKTypa npeanpusTHs CIHIIP

10 | AnnaparHas HHQpaACTPYKTypa NPEANPHUITHS OKcrnepTHas CUCTEMa

Conep:kanue oTyera

ITo BeIMONHEHHOW paboTe cocTaBisieTcs oT4eT. OTUET BBHINOJIHIECTCS B DJIEKTPOHHOM BHJIE.
[To BBIOIHEHHOMY OTYETY IPOBOAUTCS 3aIUTA MPAKTUYECKON pabOTHI.

OTtuer Mo mpakTUYECKOW paboTe IOJKEH COCTOSTh U3  CIEAYIOLIUX CTPYKTYpPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJIHASI 4aCTh;

- OCHOBHAsl 4acTb;

- 3aKJIFOYCHHE (BBIBOJIBI).

BBojaHas yacTh oTyeTa JOJIKHA BKIKOYATH TYHKTHI:

- YCIIOBUE 3aJIauu;

- IOPSIIOK BBIMOJTHEHHUS.

- IPOTrpaMMHO-aMMapaTHbIe CPEJCTBA, UCIIOJIb3yEeMbIE MPU BHIMOJTHEHUN PAOOTHI.

3amuTa OT4eTa M0 3aK/IIYaeTcs B MPEIbSABICHUM IPENOAaBaTeNl0  IOJIyYEHHBIX
pe3ynbTaToB B BHUJAE (ailia U AEMOHCTpPAllMU TOJYYCHHBIX HAaBBIKOB TPU OTBETaX Ha BOMPOCHI
npernoaaBaress.

KoHnTpoJibHbIE BOIPOCHI

. UTo Takoe >KMU3HCHHBIN UK HHKEHEPHOTO TIPOCSKTa?

. Kak ctpyktypupoBaTh MOJe/Ib HHKEHEPHOTO TIPOEKTA.

. IlpuBeauTe 3TABI Pa3pabOTKH HHKEHEPHOTO TPOEKTA.

. Kakwue stamne Bkimrouaet B cedst moaeins XKL 1O cormacao 'OCT 19.102-777?
. Uro BKITIOYaeT B ce0sl 3Tal MPearpoeKTHOTO UCCIEeIOBAHNUS?

. Ilepeuncnure pyHKIMOHATbHBIE TPEOOBAHUS K MH)KEHEPHOMY ITPOEKTY.

. Ilepeuncnure 3KCITyaTallMOHHBIE TPEOOBAHUS K MHKEHEPHOMY ITPOEKTY.

. Ilepeuncnure npaBuiia pa3pabOTKH TEXHUYECKOTO 3a/1aHUsI.

. HazoBuTE OCHOBHBIE pa3/ieibl TEXHUYECKOTO 3a1aHuSI.

10. HazoBwure 3Tamnsl BEIpaObOTKH TpeOOBaHUN K MHKEHEPHOMY MTPOEKTY.

O©CoO~NO O WDN P

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

Ieab padoTbl. U3y4eHHUE METOJOB M CPEICTB OHTOJIOTMYECKOTO MOJEIUPOBAHUS,;
IIPUMEHEHHUE METOJIOB U CPENICTB OHTOJIOTMYECKOIO MOIEIMPOBAHUS.

ITpakTyeckas paboTa HampaBIeHa HA 03HAKOMIICHHE C IPOLIECCOM ONUCAHMS MHKEHEPHOTO
IIPOEKTa U MOJyYEHUE HABBIKOB I10 MCIOJIb30BAaHUIO OCHOBHBIX METOJIOB aHA/IN3a MH)KEHEPHOIO
pewenus.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOI paboThI:

- HAINYHUC OINMMCaHUA NHXKXCHECPHOI'O HpO@KTa;

- IPOBEJICHUE aHAJIN3a OCYIIECTBUMOCTH BBIIIOJIHEHHUS [TPOEKTA;

- HAIMYKME 3aKIIOYEHUS O BO3MOYKHOCTH PEAIM3alUU MPOEKTA, COJEPXKAIEro 3JIEMEHTHI
OHTOJIOTMYECKOT0 MOJIETMPOBAaHUS MHHOBALIMOHHOTO IIPOAYKTA.

OcHoBBI TEOpHUU

[TousiTHE «OHTONOTHUS» OBLIO BBCACHO KaK TCPMHH (bI/IJ'IOCO(I)I/II/I, U TMPUMCHAIIOCH B
Pa3IUMYHBIX 3HAYCHUMAX. B cq)epe KOMITBIOTCPHBIX HAYK, OHTOJIOTUA SABJISICTCA MOICIIBIO OIMCAaHWA



MHpa, COCTOSAIIEr0 W3 Habopa THIIOB, CBOMCTB W B3auMocBszeil. [lompasymeBaercs, 4TO
OHTOJIOTHYECKUE MOJICIHU JJOJDKHBI OTHOCHTBCS K PEATbHOMY MHPY.

B 1990 roxy Tom I'py6ep (Tom Gruber) BBen ciemyromnmii TepMHH: OHTOJOTHS — 3TO
onucanue (momobHoe (opmanbHOW crenupUKAIMK MPOrpaMMbl) KOHIIENITOB M B3aMMOCBS3EH,
KOTOpBIE MOTYT (DOPMasibHO CYIIECTBOBATH JUIS OJHOTO areHTa WM JUIsi COOOIECTBa arcHTOB.
JlaHHOE OIIpe/ielieHHEe COOTBETCTBYET IOHATHIO HCIIOJIb30BAHUS OHTOJOTHMH KaK COBOKYITHOCTH
omnpeneseHUi KOHLENToB, HO Oosnee obmiee. Crmycrs Tpu roaa, Tom I'pybep ormermi, 4to
OHTOJIOTMU OOBIYHO MPUPABHHUBAIOTCS K TAaKCOHOMHUYECKHM HEPApXHsIM KJIACCOB, ONPEIESIICHUSIM
KJIaCCOB, HO OHTOJIOTUSAM HC OIpaHUYMUBAIOTCS JaAHHBIMU q)OpMaMI/I — OHHM TAaKKC HC JIMMHUTHPOBAHbI
B KOHCEPBATHBHBIX OIPEICICHUSIX, TO €CTh, OLPEACICHUSIX B TPAJAUIIMOHHOM JIOTHYECKOM CMBICIIE,
«TEPMHUHOJIOTHH 0€3 100aBICHUS 3HAHUI O MHUpPEY.

OHTOJIOTHH COCTOSIT U3 CICAYIOLIUX KOMINOHEHMOG:

OcoOu. Dx3eMIIsippl WK OOBEKTHI. SIBISAIOTCS HUKHEYPOBHEBBIMH KOMIIOHEHTAMHU
OHTOJIOTHH;

Krnaccel. AOcTpakTHble Tpynmbl, KOJUIEKUMM WM HaOoOpel 00BEKTOB. Moryt
MpEeACTaBIATh CO00M HAOOPHI, KOJUIEKIIMH, KOHIIENTHI, MPOrPAMMHBIE KIJIACChI, THIIBI
00BEKTOB U TOMY MOJJOOHOE;

ATpuOyThl. ACHEKTHI, CBONCTBA, OCOOCHHOCTH, XapaKTEPUCTUKU WM IapameTphl,
KOTOPBIE MOKET UMETh OOBEKT;

OtHomenusi. CBoicTBa, O61arogaps KOTOPbIM KJIacChl 1 0COOU MOTYT OBITh CBSI3aHBI
MEXy COOOM;

OyHKIMOHATBHBIE BbIpakeHUs. Kommiekc CcTpykTyp, CcQOpMHUpPOBAHHBIX U3
ONPEACIECHHBIX OTHOIIECHUM.

Orpannuenusi. ®opManbHO YTBEPKICHHOE OMUCAHUE TOTO, KAKUE YCIIOBUS JTOJKHBI
BBITIOJIHATHCS JIs1 BXOJIHBIX JaHHBIX;

[IpaBuna. VYtBepxknenus B ¢dopme "ecau-to" (MpeaIIeCTBEHHUK-CICACTBUE),
OMHUCHIBAET JIOTHYECKHE BBIBOJBI, KOTOPHIE MOXHO W3BI€Yh U3 YTBEPXKICHUS B
omnpesesieHHo dopme;

AkcuoMbl. YTBepkaeHUs (BKJIIOUas IMpaBuia) B JIOTMYECKOW Qopme, BMecTe
COCTaBIIAIOIIME OOIIME CBEIEHHUS O TOM, YTO OHTOJIOTMS ONMCHIBA€T B CBOEW o0OyacTu
npuMeHeHus. J[aHHOe omnpeneneHue OTIMYAETCs OT CTaHAAPTHOTO MOHUMAHHUS "aKCUOMBI"
TeHepAaTUBHON TpaMMaTUKH ¥ (HOPMaIbHOM JIOTMKH, TaK KaK 3/1eCh aKCMOMBI BKIIFOYAIOT B
cebsi HE TOJIbKO KOHCTaTUPYIOIIME YTBEPKIACHHUS, HO M TEOPHUIO, IOJYyYEHHYIO U3
AKCMOMAaTHYECKUX YTBEP)KICHHUIA;

CoO6biTus. [IpencraBnstor coboit n13MeHeHUs: aTpUOyTOB UM OTHOIICHHIA.

[To ypoBHIO YHHBEPCATBLHOCTH BBIACISIIOT TPY TUIIA OHTOJIOTHH:

OHTONIOTMU BEpXHETO YypoBHA (MeTaoHTosioruu). BHe 3aBUCMMOCTHM OT 3a1a4
KOHKPETHOW TPEeIMETHON 005acTH, OMHUCHIBAIOT o0mue mnoHatus. [Ipumepom Takoi
onrosoruu ciyxut WordNet. /laHHBIH THI OTIMYACTCS HU3KAM YPOBHEM JIETAlIbHOCTH,
HaIlpuMep, UMEIOTCS JIUIIh OMUCAHUS TEPMUHOB HA €CTECTBEHHOM sI3bIKe. Takue OmucaHus
HE MOTYT OBITh TOHATHI MAIIMHOW, MEX1Y HUMHU 3a(DUKCUPOBAHBI TOJIILKO CaMbI€ MPOCTHIC
OTHOILICHUS,

OHToONIOTHMH TPEIMETHBIX obOmacteil. JlaHHBIH TUN OHTOJIOTMH  OINHUCHIBAET
OTHOCHUTENIPHO O0IIMe TOHSTHS s oOmmX 3amad. B kakoi-To mepe, JaHHBIE OHTOJOTHUU
OTHOCSITCSI K OHTOJIOTHSIM BEPXHETO YPOBHS;

Onronoruu npuioxkeHuid. OMUCHIBAIOT TOHSATHS, 3aBHCSIIME KaK OT MPEIMETHOU
00JacTH, Tak U OT perraeMoii 3a/1auu.

Kpome 3TOro, OHTONOTMH pa3IMYAIOTCS [0 CTENCHH BBIPA3UTEIBHOCTH. Bbinensercs
CHEYFOLINIT CIIEKTP:



- KOHTpoJupyembie cnoBapu. [Ipencrasistor co0oii CIMCOK TEPMUHOB;

- Te3aypychl. CBsI3U MEX]ly TEpMUHAMU, TAKUE, KAK CHHOHUMBI;

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

- popmanbHast TakcoHOoMHs. B oTiaumume oT HepopMandbHOW TAaKCOHOMHUHU, 3/ECh
IIPUCYTCTBYET CTPOrO€ HACIIEIOBAHHUE;

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

OnucaHus KJIacCOB MOTYT OBITh MTPEICTABIICHBI:

- C 33JIaHHBIMU OTPAHUYEHUSIMU HA UX CBOMCTBA;

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

- CO CJIOKHBIMH JIOTHYECKUMHU OTHOIICHUSIMHU.

B o01ieM citydae, OHTOJIOTHS ONUCBHIBACTCS CIEAYIOIIUM HA0OPOM JIaHHBIX:

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

rae 7 — Habop TEpMUHOB MpEAMETHON 00I1aCTH;

R — ceMaHTUYeCKH 3HaUYNMbIE€ OTHOIIICHHUS;

P — onpenenenue ¢yHKIUN MHTEPIIPETAIINH.

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

IMocTanoBKa 3a/1auM K NPAKTHYECKOI padoTe 2

1. 3yuuTs npeaiaraeMplii TCOPETUUECKU MaTepuar.

2. CoCTaBUThH OHTOJIOTUYECKYIO MOJICIIb MHKEHEPHOTO MPOCKTA.

3. Ha ocHoBaHuM pe3ynbTaToOB MOIECIMPOBAHUS MPOBECTU aHAIM3 IMPOLecca OpraHu3aluu
pa3pabOTKU MHHOBAIMOHHOTO TPOJYKTa Pe3ynpTaToM aHain3a JOHKHO SIBUTHCS 3aKIIOYEHUE O
BO3MO>XHOCTH pean3aliy MPOeKTa.

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

BapuanThl HHAUBUAYAJIBHBIX 3aJaHUM
B coorBercTBUM C yKa3aHHOW NpeaMeTHOW o00JacTbio M KiaccoM paspadarbiBaeMOn

CHUCTCMBI pa3pa60TaTb MOJCJIb MTPOCKTA U IMTPOBECTU BO3ZMOXKHOCTU pa3pa60TKH IMPOCKTA.

Tabnuma 2.1 — nnuBuayanpHbIC 3aJaHUS

Ne | [IpenmerHas o0nacthb Kinacc IC

1 Cxian MRP

2 [Tpon3BOACTBEHHOE NPENIPUSITHE ERP

3 Toprosoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

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

10 | AnmaparHas HHQPACTPYKTYpa NPEATPUSITHS DKCIepTHasi CUCTEMA

Conep:xanue oTyeTa

Ilo BeITTOTHEHHOH pa60Te cocTaBisieTcs oTdeT. OTYeT BBINOIHSICTCS B OJICKTPOHHOM BHJIEC.

ITo BBIITOJIHCHHOMY OTYCTY HNPOBOAUTCA 3alllUTa HpaKTHQCCKOﬁ pa6OTLI.

OTtduer MmO mpakTUYECKOW paboTe [OKEH COCTOSTh U3 CIEAYIOIUX CTPYKTYPHBIX

9JICMCHTOB!




- TUTYJIbHBIN JIUCT;

- BBOJIHAs 4aCTh: KPATKOE OMMCAHUE LIeeH IPOEKTA U MPOEKTHBIX OrPaHUYEHHH.

BBogHas uacTeh oOTyeTa JOJDKHA BKJIIOYATh ITYHKTHI: yCIOBUE 3aJaud; MOPAIOK
BBINOJIHEHHS; IPOIPAaMMHO-AIIAPATHbIE CPEICTBA, UCIIOIb3YEMbIE IIPU BBINIOJIHEHUH PaOOThI.

- OCHOBHasl 4acTh (Omucanue paboThl).

OcHOBHast uyacTb OT4YeTa BKJIOYAeT B ce0A: ONMCAaHUE MOJAEIM HHKEHEPHOIO
[IPOEKTa, HAJIMYME 3aKII0UEHUS O BO3MOXXHOCTHU PeaIu3aluy MPOEKTa.

- 3aKJII0YCHHE (BBIBOJIBI);

- CIIMCOK MCII0JIb30BAaHHOW JINTEPATYpHI.

3amyTa oTYeTa 3aKJII0YaeTCs B PEIbsIBICHUHN IPENOJaBaTeN0 NOJYyYSHHBIX PE3YyIbTaTOB B
Bue (hailia 1 IEMOHCTPAIMH MTOJyYSHHBIX HABBIKOB IIPU OTBETAX HA BOMPOCHI MIPEIO1aBaTeIsl.

KonTpoJibHBIE BOIPOCHI

1. [peanoxwure, KTO ObI MOT y4acTBOBaTh B (hOPMHpPOBaHMHM TPEOOBAHMU ISl MPOCKTA.
OOBbscHUTE, IOYEMY NTOYTH HEU30€XKHO, YTO TpeboBaHUs, CHOPMYIMPOBAHHBIE PA3HBIMU JIML[AMH,
OyayT IPOTUBOPEUMBHI.

2. Pa3pabatbiBaercss npoekT. OnpenenuTe OCHOBHBIE OINOPHbBIE TOYKH 3PEHUs, KOTOpbIE
HEOOXO/IMMO Y4YECTh B CIEIU(HUKAINU MPOEKTa, U MOKAKUTE WX B3aMMOOTHOIICHHS, HCIIONIB3YS
JarpaMMy UepapXuu TOUEK 3pEHHUS.

3. CrannmapTHelii  MeTOA aHanu3a TpeOOBaHMN HE COOTBETCTBYET TpPEOOBaHUSAM K
MHHOBAILIMOHHOMY IPOAYKTY. UTO BbI JOJKHBI JA€/IaTh B TAKOW CUTYaLIUU.

IIpakTnueckas padora 3. OHTOJIOTHS NPeICTABIEHUS JAHHBIX U 3HAHUI B
HHHOBALIMOHHBIX pelIeHusIX

Lean padoTsl: M3yueHne OHTOJIOTUH NPEICTABICHUS aHHBIX M 3HAHUH B MHHOBAIIMOHHBIX
peIIeHUsX.

[IpakTHueckas paboTa HampaBlieHa Ha W3YYCHHE OHTOJIOTHH IPEACTaBICHHUS AHHBIX U
3HaHUH B UHHOBALIMOHHBIX PEIICHUSIX.

TpeOoBaHus K pe3y/bTaTaM BBIOJIHEHUS TIPAKTHYECKOH PabOTHI:

- nH(GOpPMAIMOHHAS MOJIETTb CUCTEMBI JIOJDKHA COJEp)KaTh OMUCAHWE CYNTHOCTEH M CBs3EH
MEXy HUMH, ipejicTaBieHHoro B popmate RDF;

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

OcHoBBI TEOpUH

HedopmanbHo OHTONOIMS HpeACTaBiseT cOOO0Ml HEKOTOpoe ONUCaHWe B3IJILAa HAa MHpP
MPUMCHHUTCIIBHO K KOHerTHOI\/JI o001acTu HHTCPECCOB. OTO onucaHue COCTOUT U3 TEPMHUHOB U ITpaBHJI
UCIIOJIb30BAaHUS 3TUX TEPMUHOB, OTPAaHMUMBAIOIIMX X 3HAYEHUS B paMKaX KOHKPETHON 00JIacTH.

Ha ¢opmanbHOM ypoBHE OHTOJIOTHSI - 3TO CHUCTEMa, COCTOsIas W3 Habopa MOHATHH U
HaOopa yTBEpKIAEHUH 00 HITHX MOHATHAX, HA OCHOBE KOTOPHIX MOXKHO ONHCHIBaTh KIIACCHI,
OTHOIICHUA, q)YHKIH/II/I U MHAWBUABI.

OnHO W3 caMbIX HM3BECTHBIX OIpejaereHui oHTonoruu aan Tom ['pyGep, 3BydHT OHO
cnenyromumM oopazom: OHTOJIOTHS - 3TO TOUHAs CHeNMPUKAIUSI KOHIENTYyaIn3aliHy.

Konuenrtyanuzanuss - 3TO CTPYKTypa pPEaJbHOCTH, paccMaTpuBacMasi HE3aBHCHMO OT
CJIOBapsi MpeAMETHON 001acT U KOHKPETHOM CUTYaIlUH.

Hanpumep, ecnu Mbl paccMarpuBaeM IMPOCTYIO MPEIMETHYIO 00JacTh, OMHCHIBAIOIIYIO
KY6I/IKI/I Ha CTOJIE, TO KOHHGHTyaHI/I?)aHI/Ieﬁ SIBJISIETCA Ha60p BO3MOJKHBIX ITOJIOKEHUI KY6I/IKOB, a HE
KOHKPETHOE UX PACIONI0KEHUE B TEKYIIIMA MOMEHT BPEMEHH.

bonee mozmuelt momudukanumeint omnpenenenus [pyOepa sBIsSETCSs Takoe OMpeNeTIcHUE!
Onronoruss — 910 (opMmanbHas crenudHUKaus COrJacoBaHHON KoHUenTyanu3amuu. [lox
COTJIACOBAHHOM KOHIIENTyalu3aluen MoApa3yMeBaeTCs, YTO JaHHAas KOHILENTYyalu3alus HE eCTh
4aCcTHOE MHEHUE, a SBJISIETCS 001l ISt HEKOTOPOI TPYIIIbI JIIOCH.



CdhopmynupoBaHo emie JOCTATOYHO MHOTO Pa3HBIX OmpeneneHuil oHronoruu. Hampumep,
Hukona I'yapuHO ompenensieT OHTONOTHIO ciaeayromuM odpaszom: OHTOMOTHS - 3TO (OpMalIbHAS
TEOPHsI, OTPAHNYMBAIOIIAs] BOBMOXKHBIE KOHIICTITyaIM3allui MUPA.

HekoTopsie onpezneneHusi oTpakaroT CIOCOObI, KOTOPHIMU aBTOPBI CTPOSAT U HCIONB3YIOT
OHTOJIOTHH, Hampumep: OHTONOTHS - O3TO HEPAPXUYECKH CTPYKTYPUPOBAHHOE MHOXKECTBO
TEPMHHOB, OIKCBHIBAIOIIMX MPEIMETHYIO 00JacTh, KOTOPOE€ MOET OBbITh HCIIOJIB30BAHO Kak
UCXO/IHAS CTPYKTYypa JUIst 0a3bl 3HAHUI.

Conep:xkaHue OHTOJIOTHH

OCHOBHBIMU KOMITOHEHTAMH OHTOJIOTUH MOTYT SIBIISITHCS:

- KJ1acchl (MM TIOHSATHS),

- OTHOILEHUS (WM CBOWCTBA, aTPUOYTHI),

- pyHKIIUH,

- aKCUOMBI,

- 9K3EMIUIAPHI (UITH UHIUBUIBI).

Knacchl uiny moHATHS UCHOIB3YIOTCS B MIMPOKOM cMbicie. [loHsTHeM MOXeT ObITh J1ro0ast
CYILIIHOCTh, O KOTOPOM MOXKET ObITh JaHa Kakas-nmubo mHpopMmanus. Kiaccel - 370 abcTpakTHbIe
TPYIIIbI, KOJUIGKIMKA WM HA0Opbl 00hekTOB. OHM MOTYT BKJIIOYATh B C€OS DK3EMIULAPHI, JPyrue
KJIACChl, JINOO K€ COYETaHHs W TOro, U Jpyroro. Kiaccel B OHTONOTHSX OOBIYHO OPraHU30BAaHbI B
TAaKCOHOMMIO - HEPAPXUIECKYIO KITACCU(PHUKAIMIO TIOHATHH 110 OTHOIICHUIO BKIIOYeHus. Hampumep,
kiaccsl MykunHa u JKeHIuHa sSBiIsioTCs MoAKIaccaMu kiiacca UenoBek, KOTOPBI B CBOIO OUepeib
BKJIFOYEH B KJ1acc Muekonuraromue.

OTHoOLIEHUS TPEICTABISIOT THIT B3aUMOICHCTBUS MEXKAY MOHATUSIMHU MPEAMETHON 001acTH.
DopManabHO N -apHbIE OTHOIICHUS OMPEACISIIOTCS KaK MOAMHOKECTBO IMPOU3BEICHHS N MHOXKECTB!
R & C1 x C2 x ... x Cn. Ilpumep Ounapnoro otHomenus - otHomenue YACTb-LIEJIOE.
OTHolIEHUST TOXE MOTYT OBITh OPraHM30BaHbl B TAaKCOHOMHIO [0 BKJIIOYEHHIO; HANpUMeEp,
OTHOLIEHUsI OBbITh OTIOM JJsi U OBbITb_MaTEpbl0 JUIsi Ha MHOXECTBE JIOAEH coaepxkarcs B
OTHOIIEHUU OBITb POJHUTENEM JUIsl, KOTOpPOE€ B CBOIO O4YepeAb COICPKUTCS B OTHOIICHUU
OBITH MPEIKOM _JUISL.

OYHKIMH - 3TO CHEUMATbHBINA Cllydall OTHOLIEHUH, B KOTOPBIX N -i 3JIEMEHT OTHOIICHUS
OJIHO3HA4YHO ompenensercs N-1 mnpeamecTByOIUMU  3ieMeHTaMu. PopManbHO  (pyHKUIUU
ompenensdores cnenyroumm  obpazom: F: Cl x C2 x ... X Cn-1 -> Cn. IIpumepamu
(YHKIIMOHATHHBIX OTHOIICHWH SBIISIOTCS OTHOIICHUSI OBITH MAaTEpPhIO JIJIsl HA MHOKECTBE JIFOJICH,
WIA 1eHa MOJEep>KaHHOTO aBTOMOOWJIS, KOTOpas BBIYUCISAETCS B 3aBHCHUMOCTH OT MOJENHU
aBTOMOOMIISL, JaThl U3TOTOBJIEHUS U TIpodera.

AKCHOMBI UCTIONB3YIOTCS, YTOOBI 3aIMCaTh BBICKA3bIBAHUS, KOTOPbIE BCerja UCTUHHBL. OHU
MOTYT OBITh BKIIIOYEHBI B OHTOJOTHIO JUISl DPa3HBIX IIeNIei, HampuMep, Ui OIpeaesIeHUs
KOMIUIEKCHBIX OrpaHMYEHHM Ha 3Ha4YeHHs aTpUOYTOB, apryMEHThl OTHOIUEHUM, AT HPOBEPKU
KOPPEKTHOCTH MH(POPMAIINH, ONTMCAHHOW B OHTOJIOTHH, WIJIH JUTS BEIBOJIA HOBOW MH(OPMAITUH.

B kauecTBe mpuMepa TOro, YTO B paMKax OHTOJIOTMH MOHMUMAETCS MOJI aKCHOMaMHU, MOXKHO
IIPUBECTH CJEyIOIIee MOJ0KEHNE U ero (popMalibHYIO 3alliCh Ha SI3bIKE MCUUCIICHUS MPEIUKATOB
HEepPBOTO MOpsIKA:

PabGoTHuK, ABISIONIUICS PYKOBOIUTEIEM IPOEKTA, paOOTAET B MPOEKTE.

BBogsarcs nepemennsie E (pabotHuk) u P (pykoBoaurens mpoekra). Torma akcuoma
3aIKChIBAETCS CIENYIOLINM 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
OpeIMETHOW 00JaCTH W OTHOIIEHUH MeXAy HUMHM - TEpPEeXOJUT M3 MHpa JIabopaTopuil Mo
HCKYCCTBEHHOMY HHTEJUIEKTY Ha pabouMe CTOJIbI JKCIEPTOB IO NpPeaMETHBIM objacTsaMm. Bo
BcemupHoi nayruHe WWW oHTonoruM crtamu OObIYHBIM siBIeHHEeM. OHTOJOTMM B CETH
BapbUPYIOTCS OT OOJIBIINX TAKCOHOMUI, KaTErOpU3UPYIOIINX BeO-caliThl (Kak Ha caiite Yahoo!), 1o



KaTeropHu3aluii MpoJaBaeMbIX TOBAapOB M MX XapaKTEPHCTHK (Kak Ha caiite Amazon.com). Bo
MHOTUX JMCHUUIUIMHAX ceidyac pa3pabaThIBalOTCS CTaHAAPTHBIE OHTOJOTHHU, KOTOpPbIE MOTYT
UCTIOJIB30BAaThCSl IKCIEPTAaMH MO TPEAMETHBIM 00JacTAM JJsi COBMECTHOTO HCIIOJIb30BAaHUS U
AHHOTHUPOBaHUS UH(OPMALIUU B CBOEH 00JI1aCTH.

Hanpuwmep, B o61acTu MeAMLIMHBI CO3/1aHBl OOJIBLINE CTaHAAPTHBIC, CTPYKTYPUPOBAHHbBIE
cioBapu, Takue kKak SNOMED wu cemantmueckas cetb Cucrembl YHUPHUIIUPOBAHHOTO
Menutuackoro S3pika  (Unified Medical Language System, UMLS). Taxke mOABISIOTCS
obmupHbie obOmeneneBpie oHTonoruu. Hampumep, Ilporpamma OOH mo passututo (the United
Nations Development Program) u kommanuss Dun & Bradstreet oObeIUHHMIN YCHIHS IS
pazpabotrku oHTosorun UNSPSC, koropas mnpemocTaBisieT TEPMHHOJIOTHIO TOBApOB M yCIYT
(unspsc.org).

OwnTonorusi ompenenser OOMMNA CIOBaph [UIsl yYEHBIX, KOTOPBIM HY)XHO COBMECTHO
UCTONB30BaTh  MHpOpManui0 B mpeaMeTHoW  oOmactu. OHa  BKIIOYAeT  MAlIMHHO-
UHTEpIPETUpYyEMble (OPMYIUPOBKH OCHOBHBIX MOHATUN MPEAMETHON 00JIaCTU U OTHOIICHHUS
MEXy HUMH.

[ToueMy BO3HHKaeT MOTPeOHOCTH B pa3pabOTKe OHTOJOTMU? BOT HEKOTOpBIE MPHUYMHBI,
KOTOpBIE HUKE OYAYT pacCMOTPEHBI MOApOOHEe:

- JUIsl COBMECTHOTO HCMOJb30BAaHUS JIOJABMH WU TPOTPAMMHBIMU areHTamMH OOILEero
NOHUMAaHHUS CTPYKTYpPHI HH(pOpMaIumy;

- JUTsl BO3MOXKHOCTH TOBTOPHOT'O MCIIOJIb30BaHUs 3HAHUH B MPEIMETHON 001acTH;

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

- JUTsl OTACTICHUS 3HAHUH B MPEAMETHOMN 00JIaCTH OT OMEePaTUBHBIX 3HAHUIA;

- JUIS aHAJTM3a 3HAHWI B TIPEAMETHON 00JIaCcTH.

CoBMecCTHOE HCIIOJIb30BAHKE JIFOJIbMU WJIM MPOrPAMMHBIMU areHTamMH OOIIero MOHUMAaHUs
CTPYKTYpPbI HH(POPMALIUHU SBISIETCS OIHOW M3 Hanbosee oOmmx mened pa3padboTku oHrtosoruii. K
pUMepy, MyCTh HECKOJbKO DPA3JIMYHBIX BeO-caliTOB cojepkaT MHGOPMAIUIO MO MEIUIUHE WU
IPENOCTAaBIAIOT HMH(POPMALMIO O IJIATHBIX MEJUIMHCKUX YCIIyrax, OIUIauMBaeMbIX Yepe3
Wutepuer. Ecnu 3T BeO-caliThl COBMECTHO HCHONB3YIOT M IYOJUKYIOT OJHY U Ty ke 0a30BYIO
OHTOJIOTMIO TEPMHHOB, KOTOPBIMH OHHM BCE MOJb3YIOTCS, TO KOMIBIOTEPHbIE areHThl MOTYT
U3BJIEKaTh HMHQOPMAIMIO W3 JTUX pa3jMYHBIX CaWTOB W HAaKAIIUBaTh €e€. ATEHTHl MOTYT
MCIIOJIb30BaTh HAKOIUIEHHYIO MH(QOpMAIMIO JJi1 OTBETOB Ha 3allpoChl IMOJb30BaTeNed WIH Kak
BXOJIHbIE TaHHBIC AJIs APYTUX MPUITOKEHHUH.

ObecrnieueHrie BO3MOKHOCTH MCIIOJB30BaHUs 3HAHUM MpeIMeTHOM 001acTh CTajo OJHOM U3
JBIKYIIMX CHJI HEJABHETO BCIUIECKAa B U3y4E€HHMH OHTosornid. Hampumep, g Mozxeneil MHOTHX
pPa3IUYHBIX MpPEIMETHBIX obsiacTell HEoO0X0oAMMO Cc(OpPMYIMpPOBAaTH MOHATHE BPEMEHU. ITO
IIPEJICTAaBICHUE BKIIIOYAET NOHITHE BPEMEHHBIX UHTEPBAJIOB, MOMEHTOB BPEMEHH, OTHOCUTEIBHBIX
Mep BpeMeHu U T.J. Eciam ojHa rpynma y4yeHbIX AETaJbHO pa3paboTaeT TaKyl OHTOJIOTHIO, TO
Jpyrue MOTYT MPOCTO MOBTOPHO HCIOJIB30BaTh €€ B CBOMX INpeIMeTHhIX obnactax. Kpome Toro,
€CJIi HaM HY)XHO CO3/JaTh OOJBIIYI0 OHTOJIOTHIO, Mbl MOXXEM HWHTETPUPOBAaTH HECKOJIBKO
CYIIECTBYIOIIUX OHTOJIOTMM, OMMCHIBAIOIIMX YacTH OOJIBIION MpeaMeTHOH obmacTh. Mbl Takke
MO>KEM TTOBTOPHO MCIOJIb30BAaTh OCHOBHYIO OHTOJIOTHIO, Takyto kak UNSPSC, u paciuputs ee mis
OIKCaHMsI HHTEPECYIOIIeH Hac MpeIMeTHON 00JIacTH.

Co3nanne SBHBIX JOINYIICHUH B MPEIMETHOW 00JIacTH, JIekKAIIMX B OCHOBE peaM3allvu,
JTa€T BO3MOXHOCTB JIETKO U3MEHUTh 3TH JOIYIIEHUS IPU N3MEHEHUN HAIllUX 3HAHUM O IPeIMETHOU
obnactu. XKecTkoe KoAMpOBaHKE MPEATNOTIOKEHUI O MUPE Ha SI3bIKE IPOrPaMMUPOBAHNUS IPUBOJAUT
K TOMY, YTO 3TH IPENAIOJIOKEHHUS HE TOJBKO CJIOKHO HAWTH U IOHATH, HO U TAKXKE CII0XKHO
U3MEHUTh, 0COOEHHO HenmporpaMMucty. Kpome Toro, sBHble crieriuuKaluy 3HAHUNH B MTPeIMETHOM
001acTH TOJE3HBl Ui HOBBIX IIOJIb30BATENCH, KOTOpbIE MOJDKHBI y3HATh 3HAUCHHsS TEPMHHOB
MpeAMETHOM 00JIacTH.

Otnenenue 3HaHUN MPEIMETHOM 00JaCTH OT ONEPATUBHBIX 3HAHUM - 3TO €lle OJAUH BapUaHT
o0uiero MpUMeHeHHsI OHTOJIOTH. MBI MOXeM omucarh 3agady KOH(QUTypUpOBaHUS NPOAYKTa W3
€ro KOMIIOHEHTOB B COOTBETCTBUH C TpeOyeMoil cniennpukaueil 1 BHEAPUTh IporpamMmmy, KoTopas



JIENaeT ATy KOH(PUTYpALUI0 HE3aBUCUMOU OT MPOJYKTa U CaMUX KOMIOHEHTOB. Ilocne 3Toro msl
MOXXEM pa3padoTaTh OHTOJIOTHIO KOMIIOHEHTOB M XapakTepucTHK OBM u TpUMEHUTH ATOT
ITOPUTM JJIs1 KOH(PUTYpHpOBaHUs HecTaHAAPTHBIX DBM. MBI Takke MOKEM UCIIOIb30BaTh TOT JKe
QITOPUTM ISl KOH(UTYpUpOBaHUs JTU(TOB, €CIIU Mbl MPEJOCTABUM €My OHTOJIOTHIO KOMIIOHEHTOB
mudra.

AHanu3 3HaHUW B TNpPeAMETHON o00JacTu BO3MOXKEH, KOTJa HMeeTcs JIeKJapaThBHAS
cneundukanus TepMuHOB. POpMaNbHBIN aHAIN3 TEPMUHOB YPE3BbIUANHO [IEHEH KaK MPH MOMBITKE
MOBTOPHOI'O UCIIOJIb30BAaHUS CYIIECTBYIOUIUX OHTOJIOIMH, TAK U IIPU UX PACILIUPEHUU.

YacTo oHTONOrHMA MpeAMETHOM o0nacTu cama mo cebe He sABIsieTcs Leblo. Pazpaborka
OHTOJIOTHH CPOJHU OIpe/ieJIeHHI0 Habopa JaHHBIX U UX CTPYKTYPHI JJIsl UCMOJIb30BAaHUS APYTUMU
nporpamMmmamu. MGTOI[I:I pemicHud 3aaa4, OJOMCHHO-HC3aBHCHUMBIC IIPHUJIOKCHUA W NPOTpaMMHBIC
areHThl UCIOJIb3YIOT B KAYECTBE JIAHHBIX OHTOJIOTUH U 0a3bl 3HAHUN, TOCTPOCHHBIE HA OCHOBE 3TUX
OHTOJIOTHH.

ITocTaHoBKa 3a1a4H K NPAKTHYECKOii padoTe 3

1. U3yunre npeanaraeMplii TEOPETUUECKUM MaTepHall.

2. PazpaboraiiTe HHGOPMALMOHHYIO MO/IENb JUIsl BHIOPAaHHOTO MHKEHEPHOI'O IPOEKTA.

3. IocTpoiite MOAETh MPEACTABICHUS TaHHBIX.

4. CocraBbTe OTY€T, BKIIOYAIOIUN MOJENb NPEACTABICHUS JaHHBIX, OIMCAHUE
KOMIIOHEHTOB CHUCTEMBI, IOTOKOB JAaHHBIX, XPaHWIMIL U BHEIIHUX 00beKTOB. [IpencraBbre OTUET
[0 IPAKTUYECKON paboTe JUIs 3alUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B cooTBercTBMM C yKa3aHHOH IpEJMETHOH O0JAcThIO M KJIACCOM pa3padaThIBAeMOTO
IPOEKTa IOCTPOWTE MOENb NPEACTABICHUS IaHHBIX, BKIIOYAsh BO3MOXKHBIE B3aMMOICHUCTBUS
MEK1y KOMIIOHEHTaMU CHCTEMBI.

Tabmuua 3.2 — UnauBuyanbHbIe 3aJaHHS

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 | AnnaparHas UHPPACTPYKTypa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xanue oTyeTa

ITo BhIMONHEHHON paboTe cocraBisiercs oTyeT. OTUeT BBINOJIHAETCS B DJIEKTPOHHOM BHJIE.
I[To BBIOJIHEHHOMY OTYETY IPOBOAUTCS 3alllUTa MIPAKTUYECKON pabOTHI.

Otuer mO mpakTHYecKoW padoTe [ODKEH COCTOATh W3 CIEAYIOIUX CTPYKTYPHBIX
HJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJHAs 4aCThb,

- OCHOBHasl yacTh (OMUcaHue paboThl): MOAETH MPEICTABICHHS JaHHbIX;

- 3aKJII04YEeHHE (BBIBOIBI).

BBoaHas yacTe oTueTa 1OJIKHA BKIHOYATh TYHKTBI:

- YCIIOBHE 3aJjauH;

- IOPSIIOK BBINIOJTHEHHUS.

- IPOrpaMMHO-aMNMapaTHbIE CPEJCTBA, UCIIOIb3yEMbIE NPU BHIMIOJIHEHUN PAOOTHI.



3ammra oT4eTa Mo MPakTHYECKOW paboTe 3aKIII0YaeTcsl B MPEAbSIBICHUH MPENOoaBaTeIIo
MOJIyYEHHBIX pe3yJibTaToOB B Bue (haiia U JeMOHCTpAIMH MOTYYEHHBIX HABBIKOB IPU OTBETaX Ha
BOIIPOCHI IIpETogaBaTels.

KoHTpoJibHBbIE BONIPOCHI

1. JTaiiTe onpeneneHue MOHATUIO «MOJEIb IPEICTaBICHNS JaHHBIX .

2. Kakue TUIIBI CBSA3M MOTYT IPUCYTCTBOBATh B peNIALIMOHHBIX BJ1?

3. JlaiiTe omnpeenieHue MOHSATHIO «IIOTOK JTaHHBIX).

4. Kakue TUIbI B3aMMOAEHCTBUS NIPEICTaBIEHbl MEKIY KOMIIOHEHTAMH CUCTEMBI?
5. JlaiiTe onpeseneHne MOHATHIO KJIacc, 00BEKT Kilacca, CyITHOCTb

6. Kem u 17151 4ero Moxet ObITh UCIOJIb30BaHA MOJIEIIb IAHHBIX ?

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

Heans pa6orel: 3ydeHue METOJOJOTHMM CEMAaHTUYECKOTO MOJICTUPOBAHUS JAHHBIX.
[TorydeHrne HABBIKOB [0 MPUMCHCHHIO METOJOJOTHU Ui pa3paboTKu  WHGOPMAIMOHHOTO
obecrieueHus MPOeKTa.

[Ipaktnueckass paboTa HampaBieHa Ha O3HAKOMJIEHHE C OCHOBHBIMH TOHSITHSMHU
METOJIOJIOTUH CEMaHTUYECKOTO0 MOJCIUPOBAHMS JAHHBIX, MOJYYCHHE HABBIKOB IO MPUMEHEHHUIO
JAHHBIX TIOHSATUN NP Pa3pabOTKe MPOEKTa, U3YUCHHUE METOI0B MPOCKTHUPOBAHUS HH(HOPMAITHOHHOTO
obecreyeHns: CHCTEMBI.

TpeOGoBaHust K pe3yJbTaTaM BBITOJTHEHUS TPAKTUUECKON PabOTHI:

[TocTpouTh cEeMaHTHUECKYIO MOJEINb MPECTaBICHUS JAaHHBIX, MPEACTaBUTh U 000CHOBATH
pe3yNbTaThl MOJICTUPOBAHUSL.

OcHoBBI TEOPUH

B nmpoekTupoBaHMM OHTOJIOTMIl YCIOBHO MOKHO BBIJIEIUTh JIBa HAIpaBIEHUA, 0
HEKOTOPOr0 BPEMEHHU Pa3BUBABIIMXCS OTAEIBHO. IlepBoe CBS3aHO C NPENCTABICHUEM OHTOJIOIMHU
Kak (opManpHOM CHCTEMbI, OCHOBAaHHOM Ha MaTeMaTH4YeCKHM TOYHBIX akcuomax. Brtopoe
HaIpaBJIEHUE Pa3BUBAIOCh B PaMKaxX KOMIIBIOTEPHOW JMHTBUCTUKM W KOTHUTUBHOM Hayku. Tam
onrororss TIOHMMAJIACh KaK CHCTEMa aOCTPaKTHBIX IMOHATHUH, CYIIECTBYIOIIUX TOJBKO B CO3HAaHUH
YeJIoBeKa, KOTOpasi MOXKET ObITh BhIpak€Ha HAa €CTECTBEHHOM SI3bIKE (MM CPEACTBAMU KaKOH-TO
Jpyroil cucrembl cUMBOJIOB). IIpu 3TOM 0OBIYHO HE AenaeTcs MPEAINONIOKEHUH O TOYHOCTH WU
HEIPOTHUBOPEYNBOCTH TAKON CUCTEMBI.

Takum 006pazom, CyIIecTBYET J1Ba aJbTEPHATUBHBIX MMOAX0/a K CO3/IaHUIO U UCCIIEOBAHUIO
onronoruii. IlepBelii (popmanbHBI) OCHOBaH Ha JOrMKe (IPEIUKATOB IEPBOrO MOPSAJKA,
JNECKPUNTUBHONW, MOJAANbHOM H T.M.). BTopoil (IMHrBUCTHYECKWi) OCHOBaH Ha W3YyUYEHUU
€CTECTBEHHOI'O sI3blka (B YACTHOCTH, CEMAHTHUKH) U TOCTPOEHUM OHTOJOTMM Ha OOJBIIMX
TEKCTOBBIX MacCCHBaX, TaK Ha3bIBAEMBIX KOPITyCaX.

B mnacrosimiee Bpems JaHHbIE MOAXOJbl TECHO B3aUMOJCUCTBYIOT. WIET ronec CBS3EH,
MO3BOJISIOMINX KOMOMHHMPOBATh COOTBETCTBYIOLIME MeTO/bl. [loaToMy MHOrzIa OBIBAaeT CIOXKHO
OTJICIUTh JIEKCUYECKUE OHTOJIOTMHM C 3JIEMEHTaMu (OpMalbHBIX AKCUOMATUK OT JIOTMYECKUX
CUCTEM C BKJIFOUEHUSIMH JIMHTBUCTUYECKUX 3HAHUM.

HezaBucuMoO OT pas3auyHbIX TOAXOJOB MOMKHO BBLICTUTH 3 OCHOBHBIX MPHUHIIMIIA
KJIaccu(pUKaUU OHTOJIOTHIA:

- 110 CTeneHu (HOPMaTbHOCTH;

- 110 HaIlOJIHEHUIO, COIEPKUMOMY;

- 110 LEJIU CO3JaHusl.

PaccMoTpuM cOOTBETCTBYIOIIME KIacCU(UKAILIUH 10 TTOPSIKY.

Kaacenpukanus no crenenu popmanabHocTu. "'Crekrp onrosorui'

OOBIUHO JIOIM M KOMIIBIOTEPHBIE areHThl (IPOrpaMMbl) UMEIOT HEKOTOPOE MPEICTaBICHHUE
0 3HAYEHUSX TepMHUHOB. [IporpamMmHbIEe areHThl HHOTAA MPENIOCTABIAIOT CHEU(UKALINIO BXOIHBIX



N BBIXOJAHBIX JAaHHBIX, KOTOPBIC TAKXKXE MOT'YT OBITH MCIIOJIB30BaHBl KaK creuynguKaLms rporpamMml. CXOIIHBIM
00pa3oM OHTOJIOTHMHM MOTYT OBITh MPUMEHEHBI, YTOOBI TPEIOCTABUTh KOHKPETHYIO CHIECIIU(UKAITHIO
UMEH TEPMUHOB M 3HAUCHUU TEPMUHOB. B pamkax 3Toro moHuMaHus (TJ€ OHTOJIOTHS SIBIISETCS
cneurdukanueil KOHUENTYaJIbHOM MOJAEIM - «owenyamsaum) CYIIECTBYET IMPOCTOP JUIsl BapUalMi.
OTtaenbHbBIC BUIBI OHTOJIOTHIA MOTYT OBITh MPEICTABICHBI KAK TOUYKH HA CIIEKTPE B 3aBUCUMOCTH OT
JeTanel uxX pealn3aluu.

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, MNPEIOCTaBISIONINE
"4eIOBEKO-TIOHATHBIC" (BBIIIE YePThI) U ""MAITMHO-TIOHATHBIE" (HU)KE YEPThI) ONUCAHMS

Ha pucynke m3o0paxxeH Tak Ha3blBa€MbIH CIIEKTP OHTOJIOTHH IO CTENeHH (HOPMaIbHOCTU
MIPE/ICTABJICHUS], UCIIOJIB30BAHUIO TE€X WJIM MHBIX CHHTAaKCHUYECKMX KOHCTpyKuuid. Kaxknas touka
COOTBETCTBYET HAJIMYMIO HEKOTOPBIX KIIOYEBBIX CTPYKTYp B OHTOJIOTHH, OTJIMYAIOIIMX €€ OT
Jpyrux Touek Ha cnekrpe. Kocas yepra yclOBHO OTAENSET OHTOJOTHU OT JIPYTMX PECYPCOB,
MMEIOLINX OHTOJIOTMUYECKUN XapaKTep.

IlepBoii TOYKE Ha CHEKTPE COOTBETCTBYET KOHMPOIUPYEMBLIL C/106apb, T.€. KOHCUHBIN
CIIUCOK TEPMHUHOB (MPOCTEHIIMM MPUMEPOM SBIIETCS KAaTajJor Ha OCHOBE HJCHTHU(PHUKATOPOB).
Karanoru npezacraBisioT TOYHYIO (HE MHOTO3HA4yHYH0) WMHTepHpeTanuio TepMuHoB. Hampumep,
KXl pa3, CChUIasiCh HA TEPMHUH "MalminHa", Mbl OyJeM HCIOJb30BaTh OJHO U TO K€ 3HAYEHHUE
(cooTBeTcTBYIOIIEE HEKOoTOopoMy ID B cioBape), BHE 3aBUCHMOCTH OT TOTO, O YeM HUJET peyb B
KOHTEKCTE: 0 ""CTUpalibHOM MamuHe", "aBToMoOuse" uiu "rocy1apcTBEeHHON MaruHe".

Jlpyroii cneundukanueil OHTOJIOTUU MOXET ObITh 2noccapuil, TPEACTaBISAIOMUNE coO0i
CIMCOK TEpPMHUHOB C HUX 3HAUYEHHUAMU. 3HAUEHHUS ONMCHIBAIOTCA B BHUIE KOMMEHTApUEB Ha
€CTECTBEHHOM SI3bIKE. JTO JaeT 0oJjblle MHPOPMAIUH, MOCKOJIBKY JIOAU MOTYT MPOYECTh TaKOMN
KOMMEHTapuil ¥ MOHATh CMBICI TepMUHA. IHTEeprpeTaluu TepMUHOB MOT'YT ObITh MHOTO3HAUHBIMU.
['moccapuyu HEMPUTOJHBI ISl ABTOMATUYECKOM 00pabOTKM MPOrpaMMHBIMHU areHTaMu, HO MOXHO,
KaK 1 paHee, IPUCBOUTH TepMuHaM ID.

Tezaypycot HeCcyT [IONOJIHUTEIBHYIO CEMAHTHKY, ONPENENss CBSA3M MEKIYy TEPMHUHAMU.
OTHolIEHUS, CBOWCTBEHHBIE U1 TE3aypyCOB: CHHOHUMMS, uUepapxuieckoe OmHouleHue W
accouuanus. PaHHue nepapxum TEpMHHOB, MosiBuBLIMecss B CeTH, ONpenesuldi TEPMUHBI 4epes
onepauuu 0000IIeHNss W yTouHeHHs. Yahoo, HampuMep, BBela HEOOJBIIOE YHCIO KaTeropuit
BEPXHETO YPOBHS, TaKWX, Kak " mpeameTsl oAexabl ". 3ateM " maThe " ompenensioch Kak BU
(>keHCKOM) onexpl. SIBHas umepapxuss Yahoo HE COOTBETCTBOBaja B TOYHOCTU (OpPMaibHBIM
cpoiictBaM uepapxudeckoro otHomenus [IO/JKIIACC-KIJIACC. B Takux wuepapxusix MOKET



BCTPETUTHCS CUTYalMsI, B KOTOPOU 3K3EMILIAP Kiacca-MOTOMKa HE SIBIISIETCSA HK3EMIUISIPOM Kjacca-
npenka. Hampumep, oOmmas kareropust " mpeaMeTsl oAbl ' ©MeeT MmojKaTreroputo " sxkeHckue
(koTopast mopKkHA Oblia OBl OOJiee TOYHO HA3BIBATHCS " KEHCKUE MPEIMEeThl OJSKIbl "), a 3Ta
KaTeropusi, B CBOI0 O4epellb, BKIIOYAEeT moakareropuu " akceccyapol " u " mmates ". SIcHO, 4TO
aKceccyapsl, HarpuMep " Opoiu ", HE SABISAIOTCS MpEeIMETaMH OACKIbI. 3]1eCh HE BBIMOJIHACTCS
BakHOe cBoicTBO oTHOMIEHUS [1O/JKIIACC-KIJIACC - TpaH3UTUBHOCTb.

Hanee cnenyer Touka ¢popmanvHblie maxcoHomuu. OTa PA3HOBUIHOCTb OHTOJIOIMM
BKII04YaeT TouHoe onpezaencaue ornomenus [TOKIIACC-KIJIACC (o6o3navaemoro kak iSA ). B
TaKUX CHUCTEMaX CTPOTO COOJIIOMACTCS MPAH3UMUEHOCHb OTHOIICHHs ISA: ecnu A sBIseTCS
MoJIKJIacCOM Kilacca B, To kaxnplii moakiacc kiacca A Takxke sABISETCS MOJKIAaccoM Kiacca B.
Crporas uepapxus KJIacCOB HEOOXOAMMAa MNpPU HCIOJIH30BAHWU HACIEIOBAaHMS JUISL TMPOLEIYpPbI
JIOTUYECKOT0 BBIBOJIA.

Crnenyromasi TOYKa CHEKTpa - HAJIMYME B OHTOJOTMYECKOW cHcTeMe (OpMaIbHOTO
ornomenuss DK3EMIIIAP-KIIACC  (o6o3nawaemoro kak islnstanceOf ). Hekoropsie
KJaccu(UKaUU BKIIOYAIOT TOJBKO HMEHa KJIAacCoB, JAPYIHE COAEP)KAaT Ha HUKHEM YPOBHE
sx3eMIusIpsl (MHAUBUABI). [ otHOmIEeHUss DK3EMITJISIP-KIIACC BbImosHSIETCS Tak Ha3bIBaeMast
"HacleyeMOoCTh" BIOJb OTHOIICHHs ISA: ecimu A sBIsIETCS MOIKIAcCOM Kiacca B, To Kakmpii
9K3EMILIAp Kjacca A Takxke sIBIsieTCs dK3eMIUisipoM kiacca B. IlosTomy B mpuBeneHHOM BbIIIE
npumepe " Opoun " He MOryT ObITh IIOMEIICHBI B HEpapXUHU HMXKE " IpeaMeT OISkl ", naxe B
MOJIKATETOPHIO " JKEHCKUE TIPEIMETHI OJICXK/IbI ", MIIM CTaTh 3K3EMIUISIPOM 3TOM KaTEerOpUU.

Jlanee cpeau CTPYKTYPHBIX DJIEMEHTOB MOSIBISIOTCS €/10Mmbl. 31€Ch KJacChl (MHOIAA UX
HA3BIBAIOT ppetimamu ) MOTYT UMETh MH(pOpPMaLUIO O ceolicmeax (cromax). Hampumep, kmacc "
peIMeT oKl "' MOKET UMETh cBOMCTBa " mena ", " caenan u3 ". CBoiicTBa OBIBAIOT OCOOCHHO
MOJIC3HBIMU, KOT/Ia OHH OIPE/IEICHbI Ha BEPXHUX YPOBHSIX UEPAPXHUU U HACIEAYIOTCS MOJKIACCAMHU.
Tax, B moTpeOuTeNIbCKON UepapXuu Kiacc " MpoayKT " MOKET UMETh CBOMCTBO " 11eHa ", KOTOpoe
MOJIyYaT BCE €ro MOAKIACCHI.

Bonpiieit  BeIpa3UTENBHOCTHIO 001aIal0T OHTOJIOTHH, BKJIIOYAIOIINE OTPAaHUYCHHUS Ha
o0nacTh 3HAYEHU CBOWCTB. 3HAUEHHUs CBOMCTB OEpyTCsl W3 HEKOTOPOro IMpPeIonpeaeeHHOTO
MHOeCTBa (1IeJIble YMCIIa, CAMBOJIbHBIE KOHCTAHTBI) WJIM U3 MOAMHOXKECTBA KOHIIEIITOB OHTOJIOTUN
(MHOXKECTBO  SK3EMIUIIPOB  JAaHHOTO  KJlacca, MHOXECTBO  KjaccoB). MOXKHO  BBECTH
JIOTIOJTHUTEILHBIE OTPAHUYEHUSI Ha TO, YTO MOXKET 3aIOHIATh CBOMCTBO. Hanmpumep, muist cBoiicTa "
caenaH u3 " kiacca " mpeIMeT OJek Ikl "' 3HaYSHHS] MOT'YT OBITh OTPaHUYEHBI IK3EMILISIpaMH Klacca
" marepuan ". Jlerko yBuAETh NpPOOJIEMBbI, KOTOpPblE MOTIYT BO3HHUKHYTh B 3TOM Ciy4yae MpH
UCIOJIb30BaHUU HEeCTporoi takconomuu. Ecnu " nyxu ' - moTomMok kiacca " nmpeaMeT ofexasl ", To
OH yHacJeIyeT CBOWCTBO " cliesian U3 " BMecTe ¢ OrpaHHYCHUEM Ha ero 3HayeHus ("' matepuan ).

B 1iennom ¢ He0OXOIMMOCTBIO OMHCHIBATH 00JIee CIOKHBIE (PaKThl BHIPA3UTEIbHBIE CPEICTBA
OHTOJIOTMM (W €€ CTPYKTypa) yclIoXHAIOTcsS. Hampumep, MoxeT noTpeOoBaThCsl 3alOJHUTh
3HaUEHUE KaKOro-TMOO CBOWCTBA OSK3EMIUISIpA, HCIONB3YysSd MaTeMaTU4YeCKOe BBIPAKECHHE,
OCHOBaHHO€ Ha 3HAYEHUSAX JAPYTHMX CBOMCTB JAHHOTO K3EMIUIApA WJIM 3HAUYEHUSIX CBOMCTB APYTHX
HK3eMILISIPOB. MHOTHE OHTOJOTHH TO3BOJSIOT OOBSABIATH ABa M Ooyiee Kiacca AU3BIOHKTUBHBIMU
(HemepeceKaromuMUcs). IJTO O3HA4YaeT, YTO Yy JIaHHBIX KJIacCOB HE CYIIECTBYET OOIIMX
AK3EMILISPOB.

HekoTopeie s3bIKM ONMMCAHMSI OHTOJIOTMH MO3BOJISIOT JI€1aTh MPOU3BOJIBHBIE JIOIMUECKHE
YTBEPKACHUS O KOHLIENTAX - AKCUOMBL.

A3piku onucanus oHtojoruid, Takue kak CycL m Ontolingua, mo3BoJSIFOT (UKCHpPOBATH
YTBEPKJICHMS Ha SI3bIKE JIOTUKH MpeauKaToB nepeoro nopsaka (FOL).

Knaccupukauus mo ueju co3aaHus

B pamkax »Tol KinaccuUKAUM BBIACTSAIOT 4 ypPOBHS: OHTOJIOTUS NPEICTABICHUSA,
OHTOJIOTHSI BEpXHETO YPOBHS, OHTOJIOTHSI MPEAMETHOM 00J1acTH U MPUKJIaJAHAs 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. Knaccudukanust OHTOJIOTHI 110 TSI CO3/IaHUS

OHTO/I0THS TPEACTABIEHUSA

Ilenp ee co3maHust - ommcarth OOJACTh TPEICTABIICHUS 3HAHWM, CO3JATh SI3BIK IS
cnenuduKaluy APYyruxX OHTOJOTHI Ooyiee HU3KUX ypoBHEW. IIpumep: onucaHue MOHSATUHN S3bIKA
OWL cpeacreamu RDF / RDFS. B nanHOM onucaHu# ONMPEICIAIOTCS TaKUe MOHSATHS, Kak "Kiacc",

nn nn nn

"oTHOIIEHHE", ""orpaHUUYEHNE HA 3HaYeHUe cBorcTBa", "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. Onronorust mpeacrasienus s si3bika OWL
OHTOJ1I0THSI BEPXHEr0 YPOBHA



Ee Ha3zHaueHue - B CO3/JaHUM €IMHOM "paBUILHOWU" OHTOJIOTHH, (UKCUPYIOIIEH 3HAHUS,
olmue Juisl HECKONBbKHX IPEIMETHbIX 00JacTel, ¥ B MHOTOKPATHOM MCIIOJIb30BaHUM JaHHOU
oHTONOrMM. CyIIECTBYET HECKOJBKO KPYIHBIX OHTOJOTHUI BEPXHEr0 YPOBHS: cye, porcs, suvo,
onrosiorus Jlxona Cossl (J.Sowa) u agpyrue. Ho B 11€710M IONBITKH CO3/1aTh OHTOJIOTUIO BEPXHETO
YPOBHS Ha BCE Cy4yaM >KU3HU IIOKA HE MPHUBEJIN K 0KUJAEMBIM pe3yjbTaTaM. MHOIME OHTOJIOIMU
BEPXHEr0 ypOBHS HOXOXH Apyr Ha apyra. OHM cojepkKaT OJHU U T€ K€ KOHLENTHI: CYLIHOCTb,
SIBJICHHE, TIPOLIECC, OOBEKT, POJIb, IPOCTPAHCTBO, BPEMsI, MaTepHsi, COOBITHE, ICHCTBUE U T.II.

Entity

Subclass-Of
—_—

erysical [—— 2900 __ [

A VA 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
BEPXHErO0 YPOBHSA, HO 00JacTb HHTEpeca OIpaHMYEHa OJHOW IpeAMEeTHOH o0nacTbio (T.H.
JIOMEHOM), HampuMep, aBHAallMsi, MEAMIIMHA, KYyJIbTypa, NUCTAaHIIMOHHOE oOydeHue, MHTepHET-
TexHoJoruu. OHTONOrMsT NPEeIMETHOH 00JacTH 0000LIaeT TMOHATUS, HCHOJB3YIOIIMECS B
HEKOTOPBIX 3a/Jayax JOMEHa, a0CTparupysach OT caMuX 3aaad (Tak, OHTOJIOTHSI aBTOMOOWIIEH
HE3aBUCHMa OT JIIOOBIX OCOOEHHOCTEW KOHKPETHBIX MapoK MamivH). Bo MHOTHX IUCIMILIMHAX
ceifuac pa3pabaTbIBatOTCs CTaHAPTHBIE OHTOJIOTHH, KOTOPbIE MOTYT UCIOJIb30BATHCS dKCIIEPTaMU
M0 TIPEIMETHBIM 00JacTsM JJIsi COBMECTHOTO WCIOJIB30BAHWS M aHHOTUPOBAaHUS HH(OpMAIH B
cBoel 00Js1acTH.

Hanpuwmep, B 00macTy MEIWIIMHBI CO3/IaHBI OOJBIINE CTaHIAPTHBIC, CTPYKTYPHUPOBAHHEIC
cmoBapu, takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CHCTEMaTH3MpPOBaHHAs HOMEHKJIATypa MEIWIHMHBI - KIMHWYecKas TtepmuHonorusi) u UMLS
(Unified Medical Language System - cemantuueckas cetb CucTeMbl YHHU(PHIIUPOBAHHOTO
Menuuunckoro fI3pika). Takxke TOSBISAIOTCS OOMIMPHBIE OOIIEIENIeBbIe OHTOJOTHH. Tak,
nporpammMa OOH mno pasButuro (United Nations Development Program) u komnaHus
Dun&Bradstreet o0bemuumaun  ycwaus s paspabotku  oHtonorun  UNSPSC, kotopas
IPEOCTABIIAET TEPMUHOJIOTHIO TOBAPOB M YCIYT (WWW.UNSPSC.0rg).

IpuxiaaHasi OHTOJIOTUS

Hasnauenme Takoii OHTONOTMH B TOM, YTOOBI OIKCAaTh KOHIIENITYaJlbHYI0 MOJEIb
KOHKPETHOW 3a7aul WU MpHIIoKeHus. [IpuKitaqHpie OHTOIOTHN ONMMCHIBAIOT KOHIIENITHI, KOTOPHIE
3aBHUCAT KaK OT OHTOJIOTMHM 3a/la4, TaK U OT OHTOJIOTMH IpeaMeTHol obnactu. [Ipumepom MoxeT
CIIY’)KUTh OHTOJIOTHS Ui aBTOMOOWJIEH, CTPOUTEINBHBIX MAaTePUAIIOB, BBIYHUCIUTEIBHON TEXHUKH.
Takue oOHTONOTMM cojepxarT Haumbosee crnenupuuHyro uHpopmanuio. [Ipumepsl: OHTOJIOTHU
npoektoB TOVE, Plinius. TOVE (Toronto Virtual Enterprise). Ilens mpoekTa - co3maHie MOIEITH
JAHHBIX, KOTOpas JOJHKHA:

- o0ecneuuTh OOIIYI0 TEPMHUHOJOTHIO U TPEAMETHOW OOJIACTH, MPUIOKEHUS KOTOPOM
MOTYT COBMECTHO MCIIOJIb30BATHCS M IOHUMATHCS KaXKIbIM YIaCTHUKOM OOIICHHUS;

- J1aTh TOYHOE W IO BO3MOYKHOCTH HENPOTHBOPEYHMBOE OIPENEICHUE 3HAYCHHS KaXKIOTO
TEPMHHA Ha OCHOBE JIOTUKH TEPBOTO MOPSAKA;



- o0ecrieynTh 3a/JlaHWe CEMAHTHKH C TOMOMIbI0 MHOXECTBA aKCHOM, KOTOpPBIE
ABTOMATUYECKHU MO3BOJISAIOT MOJIy4aTh OTBET Ha MHOKECTBO BOIIPOCOB O MPEIMETHONU 00JIaCTH.

TOVE gpomkHO 00€crneynuTh TIOCTPOCHHWE WHTETPUPOBAHHON MOJENH  HEKOTOPOU
MPEeIMETHOM 00JIaCTH, COCTOSIEH U3 CIEAYIOUIUX OHTOJIOTHU: OMepaluii, COCTOSSHUI U BpPEMEHH,
OpraHu3aluy, pecypcoB, MPOAYKTOB, CEPBUCA, IIPOU3BOACTBA, LIEHBI, KOJINYECTBA.

Plinus. Llenpio mpoeKTa SBJISETCS MOJTYaBTOMATHUCCKOE U3GleHeHUue 3HAHULl U3 TEKCTOB Ha
€CTECTBEHHOM $3bIKE, B YaCTHOCTH, JIUTEPATYpPbl O MEXAHMYECKHUX CBOMCTBAX KEPAMHUUYECKUX
MaTepuanoB. Tak Kak TEKCThl OXBATHIBAIOT IIMPOKHI JHAra30H MOHATUH, TpeOyeTcs MHOXKECTBO
WHTETPUPOBAHHBIX OHTOJIOTMH JIJIi OXBAaTa TaKUX IMOHSATUH, KaK KEpaMUYECKHE MaTepHallbl U MX
CBOICTBa, cHocoObl MX 00pabOTKH, paznuuHble AedeKThl MaTepHalioB, HalpUMep, TaKUe Kak
TpemHbl W TOopbl. OHTOJOTHA ONpEeNeNsieT S3bIK, IPU TMOMOILIM KOTOPOTO BbIpAXKAETCSA
CEMaHTHUYECKasl 4aCTh CI0Bapsl.

Knaccupukauus OHTOJOTMH MO COAEPKUMOMY
CywHocTn, CobbiTha,

MpocTpaHcTeo, Bpems...

Obwwne
OHTONOMMN

CocTaBneHne pacnucaHui,
onpegenexue Lenen,
Knaccudmkaums

OHTOnornm
3apaq

MHoxecTBa NpeAMETOE: cKanbnenu,

[TpeameTHbIE e

OHTOITOTNK

Puc. 2.5. Knaccudukanus OHTOJIOTHI 110 COAEPKUMOMY

Jannas kinaccudukanus 04eHb OX0Xka Ha MPEIbIAYIIYI0, HO 3/1eCh aKI[EHT CMEIIaeTcs Ha
peaibHOE COACPKMMOE OHTOJIOTHH, & HE Ha aOCTPAKTHYIO IIeJb, IPECIelyeMyt0 aBTOPAMHU.

Obuwue onmonocuu oONKUCHIBAIOT HauOosiee 0OIIME KOHLENTHI (IIPOCTPAHCTBO, BpeMS,
MaTepus, OOBEKT, COOBITUE, EHCTBUE U T.1.), KOTOPbIe HE3aBUCHUMBI OT KOHKPETHOH MpoOIeMbl
uinn obnactu. B Ty kareropuro momnagaroT U OHTOJIOTHHU MPEACTABJICHHS, 1 OHTOJIOTUU BEPXHETO
YPOBHSI.

Onmonozus, opueHmupo8anHas Ha 3a0ayy - TO OHTOJOTHUSI, UCTIOJb3yeMass KOHKPETHOM
MPUKIIATHOM IPOrpaMMOi U coziepiKalasi TePMUHBI, KOTOPbIE UCTIONB3YIOTCS mpu pa3pabdoTke [10,
BBITIOJIHSIFOIIETO KOHKPETHYIO 3a/1ady. OHa oTpakaeT crenudUuKy MPHIIOKEHUsSI, HO MOXET TaKXKe
COJIep’KaTh HEKOTOpble OOIIHe TEepMUHBI (HAampuMmep, B TpaduyecKoM peaakTope OyayT u
crienpuyeckue TEPMUHBI - TAIUTPA, TUT 3ATUBKU, HAJIO)KEHHUE CJIOEB | T.II., U OOIIHUE - COXPAHUTH
U 3arpy3uTh (aiin). 3amauu, KOTOPHIM MOKET OBITh MOCBSIIEHA OHTOJOTHUS, MOTYT OBITH CAMBIMHU
pPa3HOOOpPA3HBIMHU: COCTABJICHUSI pACIMCAHUsI, OINpEJCICHUe Ieleil, IUarHoCTHUKa, MPoJaxa,
pa3pabotka IO, moctpoenue knaccudukamuu. [Ipu sTOM oHmonocus 3adauu WMCTOIB3YET
CMIENUANU3AIMI0 TEPMUHOB, TIPEJCTABICHHBIX B OHTOJOTHAX BEPXHETO YpPOBHS (0Owux
OHMOJIO2USIX).

Ilpeomemnan onmonozun (WA OHMON02US NPEOMEMOE ) OTIICHIBACT PEATbHBIC MPEIMETHI,
YUacTBYIOIIME B KakKOW-MMOO JeATenbHOCTH (NMPOM3BOACTBE). Hampumep, 3T0 MOXeT OBITH
OHTOJIOTHS BCEX YacTeil 1 KOMIIOHEHTOB CaMOJIETOB olpeneraeHHoN Mapku (Boeing) u cBegenust o6
WX TIOCTABINHUKAX, XapaKTEPUCTUKAX, CIIOCO0E COSTUHEHHUS IPYT C IPYTrOM U T.1I.

OnTtostornu  AJs1 00pa0OTKM TEKCTOB HAa eCTeCTBEHHOM s3bIke. Jlekcmueckue
OHTOJIOTHH

s TOoro 4roObl MPUMEHHUTH OHTOJIOTHUIO MJIi aBTOMAaTHYeCKOW OOpaOOTKH TEKCTOB, B
YaCTHOCTH, JIJISl PEIIeHUs 3a7ad WH()OPMAIMOHHOTO TOWCKA, HEOOXOJAUMO TMOHSATHUSM OHTOJIOTHH



COIOCTaBUTH HAOOP S3BIKOBBIX BBIPAKEHUH (CJIOB M CIOBOCOYETAHMI ), KOTOPBIMU MOHSITHS MOTYT
BBIPAXKATHCS B TEKCTE.

[Tpouienypa comocTaBieHHUS MOHSATHI OHTOJOTHH M S3BIKOBBIX BBIPAKEHUN MOXKET OBITh
OCYIIIECTBIICHA Pa3IMYHBIMU CIIOCOOAMHU.

Bo-nepBbIx, OHTOJIOTHSI MOXKET OBITh ClIeIaHa 3apaHee, MMyTeM JOTMYeCKOn Kiaccudukanumy,
a 3aTeM K ee AJIEeMEHTaM MOTYT ObITh NPUIIUCAHBI A3BIKOBBIE eAMHUIIBL. Tak, Hampumep, yr Jlenar
(Doug Lenat), pykoBoAUTEIb M3BECTHOTO NpOEKTa B oOyacTu mpencraBieHus 3Hanuii Cyc, B
paMKax KOTOpOro Ipeamnojiarajoch (popManu3oBaTh 3HAHUS 3APAaBOTO CMbICIa (common sense) u
UCTOJIb30BaTh MX, B YaCTHOCTH, Ui OOpaOOTKM TEKCTOB HAa €CTECTBEHHOM SI3BIKE, CUMTAET, UTO
y4eT 3HaUCHUM CJIIOB MOXKET TOJIbKO 3amyTtath ("words are often red herrings"), 4To 3HaueHus ciIoOB
JeNST MHUpP HEOJHO3HAYHO, a JIMHUM JIEJICHUS MPOUCXOASAT M3 CaMbIX pPa3IUYHBIX MPHYMH:
UCTOPUYECKHX, (PU3UOIOTMYECKUX U T.II.

[Ipennaraercss coznaBaTh OHTOJIOTHIO IIyTEM JIOTMYECKOrO aHaiIu3a, 'cBepXy-BHU3". [lpu
9TOM HMEHAa BBOJMMBIX MOHATHUN (KeNaTeabHO) JOJDKHBI OTpa)xarb TE€ IMPU3HAKH, KOTOpHIE
3aJI0)KEHbl B OCHOBY JelieHus. B pesynpTaTe nojiyyaroTcs HMEHA HOHSITHUH JOCTaTOYHO
rPOMO3JIKME, HEECTECTBEHHbIE, C HHUMU TPYAHO ONEPUPOBATh KaK pa3pabdOTYMKaM, TaK H
BO3MO>KHBIM I10JIb30BaTEIISIM.

Hpyras mnpobiema Takoro IOAXO0Ja: TMPUIUCHIBAs S3bIKOBBIE BBIPAKECHUS JIOTHUECKU
000CHOBAHHOH CHUCTEME MOHATH, MBI IIOJy4aeM, YTO OJJHO U TO K€ CJIOBO MOXKET COOTBETCTBOBATh
CJIMIIKOM OOJBIIOMY KOJHYECTBY TaKMX "MPAaBHIBHBIX" MOHSATUI B 3aBUCHUMOCTH OT KOHTEKCTa, a
3HAYMT, BO3HUKAET MU3JIUIIHSAS MHOTO3HAYHOCTh JIGKCHUYECKOUW €TMHMUIIBI.

Kpome Toro, Torna kak HeOONIbIINE OHTOJIOTMUA MOTYT OBITH MOCTPOCHBI METOJIOM CBEPXY-
BHU3, pa3pabOTKa MOJPOOHBIX OHTOJOTHH IS PealbHBIX MPUJIOKEHHUH - 3ajadya HETPUBUATBHAS.
bonee Toro, BO MHOTrMX HpPEIMETHBIX OONACTSIX 3HAaHWE, HYXHOE JIJs PacHpOCTpaHEHUS U
WHTETPAllNK, COJACPKUTCS B OCHOBHOM B TeKCTax. M3-3a BHYTPEHHUX CBOICTB YEJIIOBEUECKOTO
A3bIKa HETPOCTOM 3aJauyeil ABISETCA CBA3aTh 3HAHMS, COJEPIKAIIMECS B TEKCTaX, C OHTOJIOTUSIMU,
Jake eciu ObI OblIa ITOCTPOEHA MOAPOOHASI OHTOJIOTHUS TIPEIMETHON 00JIaCTH.

HekoTopsle HMCCIIeI0BaTeNM, TaKHe KaK M3BECTHBINH OpuTaHckmii nmuruct HMopuk Buikce,
CUMTAIOT, YTO "HECMOTpPS Ha TO, YTO BCE aBTOPHI CTATE€Hd MO OHTOJIOTHMSM TMOIYEPKUBAIOT, UTO
MOHITHUS  SBISAIOTCA KUPHUYMKAMH JIFOOOH OHTOJIOTMH, Mbl MaHUIYJIUPYEM TOHSATUSMU
MOCPEACTBOM cJIOB. BO BCeX OHTOJNOTHUSX, KOTOPHIE M3BECTHBI, CIOBAa MCIOJB3YIOTCS AJIS TOTO,
9TOOBl MPEACTaBIATh MOHATHs. CleaoBaTeNbHO, TO MHOXECTBO SIBICHHI B MHpE, KOTOpbIE HE
BepOAIM30BaHbl, HE MOTYT OBITh CMOJCIHUPOBAaHbI. MBI MOXXEM OMHCAaTh 3TO SBJICHHE Kak
OnTonoruyeckyto runotezy Cenupa-Yopda, ToO €CTh TO, YTO HE ONMUCHIBACTCS CIOBAMHU, HE MOXKET
OBITH OTPAKEHO B OHTOJIOTHU:".

Bropoe HampaBiieHue, KoTopoe 00bIYHO 00CYKIAeTCsl, - 9TO YCTAHOBJIEHHWE COOTBETCTBUM
MEXJy HepapXUYecKUMH JieKcuueckuMu pecypcamu thna WordNet n HEKOTOpPOH OHTOJIOTHEH.
WordNet-pecypcsl  ONMUCHIBAIOT ~ JICKCHMYECKHE  OTHOIICHHS  MEXKIY  3HAUYEHHSIMH  CIIOB,
IIPEJICTABICHHbIE B BUJE OTAEIbHBIX €IUHUI] B HUEPAPXUUYECKON ceTu - cumcemos. OTHOIIECHUS
MEXIY JEeKCUYECKUMH €IWHUIIAMH B 3HAYUTENHLHOM Mepe OTpakaloT OTHOIICHHS OOBEKTOB
BHEIIHET0 MHpA, MIOATOMY TaKME PECYPCHl YaCTO pacCMaTpUBAIOTCA KakK OCOOBIM BUJ OHTOJOTHH -
JlekcudecKkue Ui JTUH2GUCMUYECKUe OHMONOUU.

['maBHOWM XapaKTEPUCTUKON TUHTBUCTUYECKUX OHTOJIOTHM SBJISIETCA TO, YTO OHU MPHUBSA3AHBI
K 3HaueHusM ("are bound to the semantics") sI3bIKOBBIX BBIpaXEHHH (CJIOB, UMEHHBIX TPYIM U T.IL.).
JIMHTBHUCTUYECKUE OHTOJIOTHH OXBATBHIBAIOT OOJIBIIMHCTBO CIIOB SI3bIKA U OJHOBPEMEHHO WMEIOT
OHTOJIOTUYECKYIO CTPYKTYpPY, MPOSBISIONIYIOCS B OTHOIICHHUSIX MEXIy HOHATHsAMU. [losTomy
JUHTBUCTUYECKUE OHTOJIOTHH MOTYT PaCCMaTPUBATHCSA KaK OCOOBIN BUJT JISKCUIECKOM 0a3bl TaHHBIX
¥ 0COOBII THUIT OHTOJIOTHH.

JIMHTBUCTUYECKUE OHTOJIOTHU OTJIMYAIOTCS OT (OPMATBHBIX OHTOJIOTHH TIO CTENEHH!
dopmanmzaruu. [loaTomy mpenmonaraercs, 4YTO pa3pabOTYMKU TaKOTO pPoOJa PECYpPCOB
pa3palaThIBalOT MEPAPXHIO JIEKCHYECKMX 3HAUEHHUN €CTECTBEHHOTO S3bIKa, a JUIs 0oJiee CTPOroro



ONHKCAaHMUs 3HAHMA O MHUpEe HEOOXOAMMO CONOCTaBUTh TAaKHE pECYpChl C KaKUMHU-ITHOO
(dbopMaIbHBIMU OHTOJIOTHSIMH.

Tak, comepaHWeM OJHOTO M3 TPOEKTOB SBIISETCS YCTAHOBIIEHHME OTHOIIEHUH MEXIy
WordNet u EuroWordNet, ¢ ogHoii croponsl, u popmanbHoii onToiorueii SUMO - Standardized
Upper Merged Ontology - ¢ apyroii. [IpoekT cocTOUT B TOM, YTOOBI YCTaHOBHTH COOTBETCTBHUEC
Mexay cuHceramu WordNet W MOHATHSIMH OHTOJIOTHH, TIPH KOTOPOM Kaxabld cuHceT WordNet
a100 HAmpsIMYIO0 COMOCTABIISIETCSI C TOHATUEM OHTOJOTHH, JMOO SBISIETCS THUIOHUMOM JUIs
HEKOTOPOTO MOHATHS WU SK3EMIUISIPOM (9JIEMEHTOM) MOHSATHUS OHTOJIOTHH.

YuactHuku apyroro npoekra - OntoWordNet - cuurtaroT, 4TO HEJOCTATOYHO MPOBECTH
dbopmanibHyIO0 CcKIIeliKy pecypca Tuma WordNet u ¢opManbHONH OHTOJIOTHH: HEO0XOoauMa
3HAUUTENbHA PECTPYKTYpPHU3allUs HCXOAHOIO JIEKCMYECKOro pecypca. AHajoruyHas pabora
npoBoauTcs u B mpoekte Cyc.

Tpetnii myTe - mNONBITATBCA pa3padOTaTh E€IUHBIA pecypc, B KOTOPOM ObLTH  ObI
cOamaHcUpoBaHbl 00€ 4YacTHU: CHUCTEMa IOHATUH M cHUCTeMa JIGKCMYECKHUX 3HA4YEeHUH, - 4YTO
3aKJII0YAETC B Pa3syMHOM pa3[elIeHUH 3TUX E€AMHMII B CO3JaBa€MOM pECypce U aKKypaTHOM
onucaHuu ux B3auMmocBszei. [lonbiTka Takoro nmoaxoja peanusyercs B ontonorusx MikroKosmos
u OntoSem.

ITocTaHoBKA 3a1a4M K NPaKTH4YeCKOii padoTe 4

1. U3yunTs npeanaraeMplii TEOPETUUECKUIM MaTepuall.

2. ITocTpouTh BpEMEHHYIO U CETEBYIO JUArpaMMbl JUis BBIOPAHHOTO MIPOEKTA.

3. IlocTpouTh AMarpamMmy pacupeaeNeHusl y9aCTHHUKOB TPYIIIBI IO TAraM.

2. IlocTpouTh CEMaHTUYECKYIO MOJEIb MPE/ICTaBIECHUS JaHHbIX, IPEJCTaBUTh U 00OCHOBATh
pe3yabpTaThl MOJAECIUPOBAHMSL.

3. IToctpouth OTUET, BKIIOYAIOIIMN MOJIENIb JAHHBIX U ee onucaHue. [IpeactaButh oTueT
10 IPAKTUYECKON paboTe IS 3alHTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B coorBercTBUM € YyKa3aHHOW NpeaIMETHOW o00JacTbio M KJaccoM paspadarbiBaeMOi
UHPOPMALIMOHHOM CUCTEMBbI IOCTPOUTh CEMAaHTHUECKYI0O MOJElb IPEJCTaBICHUs JIaHHbIX,
npeaACTaBuUTb U 000CHOBAThH PE3YIbTATBl MOACIIMPOBAHUA.

Tabnuna 4.4 — lnnuBuyanbHble 3aJaHUS

No [TpenmeTHas ob6nacthb Kmacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusiTue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CrpouTtenbHoe NpeanpusTue HNC yuyera

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

10 | AnnaparHas HHQPACTPYKTYpa NPEANPUITHS DKcIepTHas CUCTEMa

Conep:xkanue oTyera

Ilo BeIOIHEHHOM pa60Te cocTaBiseTcsa ordeT. OTUET BBINOJIHSACTCS B 9JICKTPOHHOM BHUIC.

[To BBIOTHEHHOMY OTYETY IPOBOAUTCS 3alUTa MPAKTUYECKON pabOTHI.

Otuer 1O HpaKTI/I‘{CCKOﬁ pa60Te AOJDKCH COCTOATh U3 CICAYIOMUX CTPYKTYPHBIX

DJICMCHTOB!:
- TPITyTIBHLIﬁ JINCT,




- BBOJIHAsl 4acTh: KpaTKOE€ OINHCAaHHME LeJell mpoekta. BBogHas dvacTh OTYeTa JOJIKHA
BKJIFOYATh MYHKTHI: YCJIOBHUE 3aJla4H; TMOPSIOK BBIMOJHEHUS; MPOTPaMMHO-aNIapaTHbIe CPEACTRA,
I/ICHOJIB3yeMBIe HpI/I BBIITOJIHCHUHN pa6OTBI.

- OCHOBHAs YacCTh. OITMCAHNE CEMAaHTUYECKOW MOCIIH MPECTABICHUS JaHHBIX

- 3aKJII0UYEHUE (BBIBO/IbI);

- CIIHCOK MCIOJIb30BAaHHOM JINTEPATYPHI.

3ammMra OT4eTa MO MPAKTUYECKON padoTe 3aKII0YaeTCs B MPEAbSIBICHUU MPETOJaBaTEIIO
MOJTYYCHHBIX PE3yJIbTaTOB B BHJIE (Daiiyia U JEMOHCTPAIUM MOJTYYCHHBIX HABBHIKOB IPH OTBETaX Ha
BOIIPOCHI IIPETOIaBATETIS.

KoHTpoJibHBIE BOIPOCHI

1. VnpagsieHue KaueCTBOM MIPOrPAMMHOTO MTPOIYKTA.

2. IIpornecc mrannpoBanus coznanus [10.

3. KoHTpOIbHBIE OTMETKH 3TanoB padoT.

4. JlnarpaMmbl POLIECCOB U BPEMEHHbIE TUarpaMMbl.

5. BpeMeHHbIE U CeTeBbIC TUarpaMMbl.

6. Pacnipenienenue ucnonHuTenei no stanam

7. Turbel pUCKOB, KOTOPHIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA IPOCKT
8. Cxema mpoliecca ynpaBJiIeHUs: pUCKaMHU

9. Pe3ynbTaThl aHAIN3a PUCKOB

IIpakTuyeckasi padora 5. UndpacTpykrypa npoeKTHPOBAHUS HHHOBALIMOHHBIX
WHKEHEPHBIX peleHui

Henap padorei: M3ydueHue crparernu MPOEKTUPOBAHMSI HWHHOBALMOHHBIX HWH)KEHEPHBIX
pemienuii. [lomyyeHre HaBBIKOB MO MPUMEHEHHUIO HHPPACTPYKTYPHI pa3pabOTKH MPOEKTA.

[IpakTryeckas paboTa HampaBieHa HAa O3HAKOMJICHHWE C OCHOBHBIMH MH(PACTPYKTYypHBIMHU
pEIIeHUsIMH, TIOTyYeHHE HaBBIKOB MO MPUMEHEHHIO MHPPACTPYKTYPHBIX PEIICHUN MTPHU MOCTPOCHUH
MO/JIEJIH MPOEKTA..

TpeboBanust K pe3ylbTaTaM BBIMOJTHEHHS MPAKTUYECKON PabOThI:

[TocTpouth MOAETH NPOEKTA, BKIKOYAIOIILYIO:

- HH(QPACTPYKTYPHOE peIIeHUE HHKEHEPHOTO MPOEKTa,

- ompefesieHne cocTaBa HHGPACTPYKTYPbl IPOEKTUPOBAHUS HHKEHEPHOTO PEIICHMUS;

- pa3paboTKy cTpaTeruu BHEAPEHUsT HHPPACTPYKTYPHBIX PELICHUIA.

OcHoBBI TEOpUH

Penaxkropsl oHTOI0THIA

[Ipu co3nanum oHTONOrUM (KaK M MpU MPOEKTUPOBAHUM NMPOTPAMMHOI0 00eCredeHUs WIn
HalMCaHUM  JIEKTPOHHOI'O  JOKYMEHTa)  IeJIecooOpasHO  MOJb30BATHCS  MOAXOJIAINIMMU
UHCTpyMEHTaMU. byznem Ha3bIBaTh HHCTPYMEHTAIBHBIE NpOSpAMMHbIE CPeOCcmeéd, CO3J1aHHBIE
CHelMaNbHO M NPOSKTHUPOBAHUSA, DPEJAKTHUPOBAHUS W aHAJIW3a OHTOJIOTUH, peaaKTopaMu
OHTOJIOTHH.

OcHOBHast @yukyus TOOOTO pelakTopa OHTOJIOTUH COCTOMT B IOJJIEP)KKE Ipoliecca
Gopmanuzayuu 3Hanuy N TPEACTABICHUU OHTOJOTUHU KakK cneyuguxayuu (TOYHOTO U TOJIHOTO
OTMCaHUA).

B GonpmmHCTBE CBOEM COBPEMEHHBIE PEAKTOPhI OHTOJIOTHH MPETOCTABISIIOT cpencTa "
kooupoeanus " (B cMbicie "onucanu") GopMaNbHOM MOJENIM B TOM WM MHOM Bujae. Hekoropsie
JAIOT  JIOTIOJIHUTEIbHBIE BO3MOKHOCTM IO aHAU3y OHTOJIOTMH, HCIOJNB3YIOT MEXaHU3M
JIOTUYECKOT0 BBIBOJIA.

B sTo0if yactu Oynyt onucanbl Haubosee o0Ire XapaKTePUCTUKH PEJaKTOPOB U MPOBEIEH
UX CpaBHUTENbHBIN ananuz. [lonpobHo paccMaTpuBaeTcs penaktop Protege.

[TonnepxxuBaeMble pegakTopoM (hopmamu3Mbl U pOpMaThl MPeACTaBICHUS

Ilon ¢popmanuzmom noHumaercs TeopeTHUecKUi Oasuc, Jexalmuil B OCHOBe croco0a
IpEJICTaBICHNUs] OHTOJOrMYeckux 3HaHuil. [Ipumepamu ¢opmMann3MOB MOTYT CIYKUTh JIOTHKA



npeaukatoB (First Order Logic - FOL), deckpunmusnas nocuxa, ¢gpeiimosvie mooenu (Frames),
KOHIeNnTyanbHble Trpappl U T.m. DopmanusM, HCHOIB3YEMbIH pPEoaKTOPOM, MOXKET HE TOJBKO
CYIIECTBEHHO BIHUSATh Ha BHYTPEHHHE CTPYKTYphl JaHHBIX, HO U ONpenensarTb (opmar
MPEJICTaBICHUSI UJTU J1aXKe MOJIb30BaTeNIbCKUI HHTEpdeiic.

@opmam TPEACTABICHUS OHTOJOTMM 3aJaeT BUJA XpaHEHHs U CIOCO0 mepenadu
oHTONOrMYeckux onucanuii. Iloxm ¢opmaTamu moApa3ymMeBarOTCS  SI3BIKM  MPEACTABICHUS
ouroinoruii: RDF, OWL, KIF, SCL.

Takum oOpa3oM, HekoTopas ¢opMmanbHas Mojaeb npeactapisercs B Gopmanuzme FOL u
MOXeET OBITh BBIpaXKeHa cpeacTBaMu si3bika KIF.

Penaktopbl OHTONOTHN OOBIUHO MOJAECPKHUBAIOT padOTy C HECKOJIBKUMHU (HOpMaTU3MaMu U
dopmaramu mpencTaBieHUs, HO YacTO TOJIBKO OMUH (popManu3m sBisieTcs "poaHbiM” (native) uis
JAHHOTO PelaKTopa.

@OYHKIMOHAIBHOCTh PEAAKTOpPa OHTOJIOTUI

BaxxHoil XxapakTepuCTUKON SBISETCS (PYHKIMOHAJIBHOCTh PENAaKTOpa, T.€. MHOXECTBO
CLICHapUEB €r0 UCIOJIb30BaHUS.

ba3oBeiit Habop GyHKIMN 0OecTieunBacT:

paboTy ¢ oTHUM MM 00JIee TPOSKTaAMH:

COXpaHEHHE MPOoeKTa B HYKHOM (hopmanusmMe u ¢popmate (IKCIOPT);

OTKPBITHE NIPOEKTA;

UMITIOPT U3 BHENIHETO (popmara;

pEIaKTUPOBAHUE METAJAHHBIX IPOEKTa (B IIMPOKOM CMBbICIIE: OT HAacTpouku (opm
pEeIaKTHUPOBAHUS U MPEACTABICHUS TaHHBIX J0 MOJACPKKU BEPCHI TPOEKTA);

peIaKTHpOBaHUE OHTOJOrMH. Habop BO3MOXKHBIX JNEHCTBUN OOBIYHO BKIIIOYACT CO3JaHUE,
pelaKTHpOBaHUE, yJaJleHUE MOHSATHI, OTHOIIEHUH, aKCMOM U MPOYHMX CTPYKTYPHBIX DJIEMEHTOB
OHTOJIOTMH, PEAKTUPOBAHUE TAKCOHOMHUHU.

K nonomHuTEeNnsHBIM BO3MOXKHOCTSM PEAAKTOPOB OTHOCST MOIEPIKKY SI3bIKA 3aIIPOCOB (151
[IOMCKAa HETPUBUAIbHBIX YTBEP)KJIEHUM), aHaIU3 LEJOCTHOCTH, HCIOJIb30BAaHUE MEXaHH3Ma
JIOTUYECKOT0 BBIBOJA, MOJAEPKKY MHOTOIOIH30BATENBCKOTO PEXHUMA, MOAJEPKKY YAAJIECHHOTO
nocrtyna yepe3 MHTepHerT.

Crno>xHble MHCTPYMEHTAJIbHBIE CPE/ICTBA

OTU cpeacTBa HYXKHBI JJIE TOrO, 4YTOObl HE TOJBKO BBOJWUTH U PENAKTUPOBATH
OHTOJIOTHYECKYI0 HH(pOpPMAIMIO, HO M aHAIU3HPOBATh €€, BBIMONHAS TUIIUYHBIC OMepaluu Haj
OHTOJIOTHSIMH, HallpUMeEp:

evipasnueanue (alignment) OHTOJNIOTUH - YCTAaHOBKA Pa3IMYHOIO BUA COOTBETCTBUI MEXIY
JBYMsI OHTOJIOTUSIMU JJI1 TOTO, YTOOBI OHU MOTJIM MCIOJIb30BaTh HHPOPMAIIUIO APYT APYTa;

omooépascenue (mapping) OJHOH OHTOJIOTMM HA JIPYTYIO - HaXOXKJICHHE CEMaHTUYECKHX
CBsA3€H MeX 1y OJJOOHBIMH 3JIEMEHTAMHU Pa3HbIX OHTOJIOTU;

o0vedunenue (merging) OHTOJIOTUH - ONepalysl, KOTOpas MO IBYM OHTOJIOTUSIM T'€HepUpyeT
TPETHIO0, 00BbETUHSIONTYIO HH(DOPMALIHIO U3 MIEPBBIX ABYX.

OCHOBHBIE peJaKTOPbI OHTOJIOTUI

Ontolingua

Kpome co6cTBEHHO pejakTopa OHTOJIOTUM, 3Ta CUCTEMA COJICPHKHT:

cereBoil komnoHeHT Webster, mpeaHa3HAYE€HHBIN sl ONIpeIeNeHNs KOHLIENTOB;

cepBep, obecreunBaroNIuii 1octyn K oHtosorusm Ontolingua o nporokony OKBC (Open
Knowledge Base Connectivity);

Chimaera - uacTpyMeHTapuii ISl aHAINU3a U O0bEAMHECHUST OHTOJIOTHIA.

Protege

D10 cBOOOAHO pacmpocTpaHseMas Java-porpamma, NpeqHa3HaueHHas U TOCTPOEHUS
(co3manus, pelakKTUPOBAHKS U MIPOCMOTPA) OHTOJIOTHH TOW WJIM MHOW MPUKIaIHON obmactu. OHa
BKJIIOUAET PENAKTOP OHTOJIOTMH, IO3BOJISIOUIMM IPOEKTUPOBATH OHTOJOTMH, pa3BOpadnBas
UEPAPXUUECKYI0 CTPYKTYpy aOCTpaKTHBIX M KOHKPETHBIX KJaccoB M cioToB. Ha ocHoBe



chopMHpOBaHHON OHTOJNIOTMU Protege mo3BosseT reHepupoBaTh (POPMBI MONYyUEHHUS 3HAHUN IS
BBEJICHUS K3EMIUISIPOB KJIACCOB U MOJIKIJIACCOB.

JlaHHBI MHCTPYMEHT TOJJICPKUBAeT wHcmonb3oBanue s3pika OWL  u  mosBomser
reHepupoBatb HTML-gokymMeHTBI, OTOOpakaroniue CTpyKTypy oOHToJorui. [lockoiabky OH
UCTIONB3YET PPEeUMOBYIO Modens npedcmasnenus snanuti OKBC, 3To MO3BOISET aianTUPOBaTh €ro
U IS peaKTUPOBaHUSI MOJleNiel mpeaMeTHbIX obnacTeid, mpeacrtasiennbix He B OWL, a B npyrux
dopmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u t.1.). IlonpoOnee 06 3TOM
penaktope OyJeT paccka3aHo Aajiee B 3TOH JIEKIIHH.

DOE

DOE (Differential Ontology Editor) - mpocTtoii pemakTop, KOTOPBI IO3BOJISET
MOJIb30BATENIO CO37aBaTh OHTOJIOTWH. [Ipomecc crnenupuKanyu OHTOJIOTUH COCTOMT M3 Tpex
JTaroB.

Ha mnepBom 3Tame mnosb3oBarenb CTPOUT TAKCOHOMHIO MOHATUN U OTHOLIEHWM, SIBHBIM
o0pa3oM ouepuuBas MO3UILIHI0 KaXJOro 3jeMeHTa (IMOHSTHE) B MEepapXuu. 3aTeM I0JIb30BaTelb
YKa3bIBaeT, B 4eM CrHenu(uKa MOHATHUS OTHOCHTEIBHO ero "pomuTens', U B YeM 3TO IOHSTHE
MoJ00HO MM OTIWYHO OT ero "OpartbeB". Ilomb30BaTeNlb MOXKET TaKKe NMPUOABUTH CHHOHUMBI H
SHIUKJIONENYECKOE OIPEIeTICHHE Ha HECKOJIBKUX SA3bIKAX JJISl BCEX MOHSITUM.

Ha BTOopoM »JTame 1Be TaKCOHOMHUHU pPAacCMATPHUBAIOTCS C PAa3HBIX TOYEK 3PEHHUS.
[Tosb30BaTenb MOKET PACIIMPUTh UX HOBBIMU OOBEKTaMU WM JOOABUTH OTPaHUYEHUS HAa 00J1acTU
OTHOLLIEHHUH.

Ha tperbem 3Tare oHTONOIHsI MOXKET OBITH IIEPEBE/ICHA Ha SI3bIK MPECTABIICHUS 3HAHUM.

OntoEdit

OntoEdit - wuHCTpyMEHTaJbHOE CPEICTBO, OOECIEYMBAIOIICE IPOCMOTpP, MPOBEPKY H
MoauduKaiuo oHToorud. OHO MoaIepKuBaeT si3bIku npeacrasienus ontonoruud OlIL u RDFS, a
TaKKe BHYTpeHHHH s3bIK npenctaBieHus 3Hannii OXML, ocHoBannsiii Ha XML. Kak u Protege,
9TO aBTOHOMHOE Java-Tpuiio’KeHue, HO ero KoJbl 3aKpbIThl. CBOOOJHO pacrpocTpaHsemasi Bepcus
OntoEdit Free orpanndena 50 konmnentamu, 50 oTHomeHUsAMHA 1 50 K3EeMIUIIPaMHU.

OilEd

OilEd - aBTOHOMHBIII TpadUYECKUil PENAKTOP OHTOJOIHMH, pa3padOTaHHBIA B paMKax
npoekta On-To-Knowledge. On cBoOoaHO pacmpocTpansieTcs o obmenoctynHon nunensuun GPL.
WHcTpyMeHT wucmonb3yeT miusi mpenctasineHus oHrtojormii si3eik OIL. B OilEd orcyrctByer
MOAJEPIKKA IK3EMIUIIPOB KJIACCOB.

WebOnto

WebOnto npezacraiser coboil Java-anmiuer u pa3paboTaH Ais MPOCMOTPA, CO3/aHUS U
penaktupoBaHus OHToONOTHHA. [ls MopenwpoBaHWs OHTONOTHMH OH wmcmonbdyeT s3pik OCML
(Operational Conceptual Modeling Language). Ilonp3oBatenh MOXET CO3AaBaTh pas3iH4YHbIC
CTPYKTYpbI, B TOM 4YHCJI€ KJIacChl CO MHOXKECTBEHHBIM HacliejoBaHueM. IHCTpyMeHT umeeT psij
MOJIE3HBIX OCOOEHHOCTEH: MPOCMOTP OTHOIIEHWH, KJIacCOB M IpaBWJ, BO3MOYKHA COBMECTHAas
paboTta HaJl OHTOJIOTHEN HECKOJIbKUX MOJIb30BaTEIEH.

ODE, WebODE

ODE (Ontological Design Environment) B3auMOaeHCTBYeT ¢ TOJb30BATEISIMA Ha
KOHIIETITyalbHOM YpOBHE, o0ecreyuBaeT MX Ha0OpoM TalaMil JUIsl 3arloJHEHUs (KOHIENTOB,
aTprOyTOB, OTHOIICHHUIT) U aBTOMATHYECKU TeHepupyeT Koja Ha si3bikax LOOM, Ontolingua u F-
Logic. JlaHHBII MHCTPYMEHT MOJTy4HJI CBOE pa3BuUTHE B pepaktope oHtonoruii WebODE, koTopsbrii
uHTerpupyer Bce cepBucbl ODE B ennmHyr0 apxXuTekTypy, COXpaHsAs CBOM OHTOJOTHMU B
pemsiquonHon b1

ITocTanoBKa 3a1a4n K NPaKTHYeCKOH padoTe 5

1. 3yunTs npearaeMplii TEOpETHUECKUI MaTepual.
2. ITocTpouth MOJIENIb HHPPACTPYKTYPHI IPOEKTA.
3. Pa3paboraTh HH(MpaCcTpyKTypHOE pelIeHUe TSl OPTaHU3aINH MPOIIEcCca MPOSKTUPOBAHHUS.



4. Onmcarp CTpaTeruio BHEAPEHUS HHPPACTPYKTYPHBIX pEIICHUH.
5. IloctpouTh OTuUéT, BKIIOUYAOIIMA ONMUCAaHWE WHQPACTPYKTYPHBIX PpEIICHUA U
o0ocHOBaHME 3TUX pemeHui. [IpecTaBuTh OTYET M0 MPaKTHUECKOM padoTe /ISl 3alUThI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3aIaHUN

B cooTBercTBMM € yKa3aHHOW NpPEIMETHOW OONACThI0O M KIACCOM pa3padaThIiBaeMOii
UH(POPMALIMOHHOM CHUCTEMBbI  OIpENeNuTh HH(PACTPyKTypy Ul OpraHM3aldd Ipolecca
IPOCKTHUPOBAHUSI CHUCTEMBI, a TaKXe pa3paboTaTh HMHPPACTPYKTYPHOE pEIICHHE MAJSl CHCTEMBI.

O6ocHOBaTh BBIOOP TEXHOJIOTUN IPOEKTUPOBAHUS.

Tabnuma 5.6 — UnauBuyanbHble 3a1aHus

Ne IIpeameTHas o6macThb Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toproeoe npeanpusiTue SCM

5 ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CtpoutenapbHOe IpeanpusTie HC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBnenwust
9 Wudpactpykrypa npeanpusatus CIIIIP

10 | AnmaparHas HHQPACTPYKTYpa NPEAIPUSITHS DKcrnepTHas CUCTEMa

Conep:xkanue oTyera

Ilo BeIIOIHEHHOH pa60Te coctaBisgeTcsa ordeT. OTUeT BBINOJHACTCS B 3JICKTPOHHOM BHUAC.

ITo BBIIIOJIHCHHOMY OTYCTY HNPOBOAUTCS 3alllUTa HpaKTquCKOﬁ pa6OTLI.

OTtyer Mo mpakTUYECKOW paboTe JOJKEH COCTOSTh U3 CIEAYIOUUX CTPYKTYPHBIX

3JIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJIHAA 4YaCTb: KPATKOC OIIMCAHHC ueneﬁ IIPOCKTA. BBOI[HaH 4aCTb OT4YCTa AO0JIXKHA
BKJIIOYAaTb MMYHKTHI: YCJIOBHEC 3ada4M,; NOPAAOK BBIMIOJIHCHUA; TPOTrpaMMHO-aIIIapaTHbIC CPCACTBaA,

UCIIONIb3YEMbI€ TIPH BBHITIOTHEHUH PAOOTHI.
- OCHOBHAs 4acTh (ONMucaHue paboThI).
- 3aKJIIOYCHHE (BBIBOJIBI);
- CITUCOK UCTIOJL30BAHHOM JTUTEPATYPHI.

3ammra oT4yera Mo NMpakTHYECKOW paboTe 3aKIII0YaeTcsi B MPEIbSIBICHUH MPENo1aBaTelto
MOJIyUYEHHBIX Pe3ylbTaToOB B BUAE (haiiaa U JEMOHCTpAlMM MOJYyYEHHBIX HaBBIKOB MPH OTBETaxX Ha

BOIIPOCHI TPCTIOAABATCIIA.

KOHTpOJIbHLIe BOIIPOCHI

1. VmpasneHue prckamMu IpH IPOSKTUPOBAHUK MPOTPAMMHOTO MIPOIYKTA.

. IIponecc ynpaBieHus pUCKaMHu.
. KonTponbHbIe OTMETKH 3TannoB padoT.

. BpeMeHHBIE U ceTeBbIE TMarpaMMBl.

. Cxema nporiecca ynpasiaeHUs] pUCKaMH
. Pesynprarel anaimsa pucKoB

O©CooO~NO Ok wWwN

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

. Pacnipenenenue UCIIOMHUTENEH 110 dTallaM
. TuIbpl pUCKOB, KOTOpPBIE MOT'YT OKa3aTh BIUSHUE HA JAHHBIM MPOEKT




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

Heas paborbl: M3ydueHue MHCTPYMEHTAIBHOTO  OOECHEUEHHS]  OHTOJIOTUYECKOTO
MOJENUPOBaHUs MH(POPMALMOHHBIX cucTeM. [lomyuyeHue HaBBIKOB 10 INPUMEHEHHIO JaHHBIX
METOJOJIOTUH B IPOEKTUPOBAHUY MHHOBALIMOHHOT'O IIPOJAYKTA.

IIpakTryeckas paboTa HalpaBjieHa HA 03HAKOMJIEHUE C MHCTPYMEHTAIbHBIM 00eclie4eHueM
OHTOJIOTUYECKOTO  MOJICTMPOBAHUS HWH(POPMALMOHHBIX CHCTEM, IIOJy4YE€HHE HABBIKOB IIO
IIPUMEHEHHIO HHCTPYMEHTOB OHTOJIOTUYECKOTO MOAEINPOBAHU.

TpeboBanus K pe3yabTaTaM BBHIIIOTHEHUS TPAKTUYECKON paboTHI:

ITocTpouTh OHTOJIOTMYECKYIO MOJEIb CUCTEMbI, 00OCHOBAaTh BBIOOP HHCTPYMEHTAIBHOI'O
o0ecrneyeHrs OHTOJIOTMYECKOI0 MOJIEIMPOBAaHUS MHHOBALIMOHHOIO IIPOIYKTA.

ITocTaHoBKa 3a1a4H K NPAKTHYECKOii padoTe 6

1. U3yunTs npearaeMplii TEOPETUUECKUIM MaTepUall.

2. Pa3paboTaTh OHTOJIOTUYECKYIO MOJIENIb CUCTEMBI.

3. O6ocHOBaTh  BBIOODP WHCTPYMEHTAIBHOTO  OOECIICUeHUs]  OHTOJIOTHYECKOTO
MOJICJTUPOBAHUS MHHOBALIMOHHOTO MPOIYKTa

4. Onmcars MHCTPYMEHTAIBHOE 00eCIIeueHIEe OHTOJIOTUIECKOTO MOICTUPOBAHHS CUCTEMBI

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

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

B coorBercTBUM € yKa3aHHOM NpeaMETHOW OO0NacThl0 M KJIAccOM pa3padaTbiBaeMOil
CHCTEeMbl  pa3paboTaTh  OHTOJOTMYECKYID  MOJENIb  CHCTEMbl, = OOOCHOBaTh  BBIOOD
MHCTPYMEHTAJIBHOI'O 00ECIIeYeHUsI OHTOJIOTMUECKOr0 MOJISIMPOBAHUS MHHOBALIMOHHOTO MTPOJIYKTA.

Tabnua 6.6 — nnuBuyanpHbIe 3aJaHUS

Ne | IlpenmerHast o61acthb Knace C

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTe CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpouTtenbHoe NpeAnpusTue HNC yuyera

8 Bricmiee yueOHOe 3aBeieHNE N C ynpaBneHwust
9 WHdpacTpyKTypa NpeanpusiTHs CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEANPHUITHS DKcnepTHas cCUcTeMa

Conep:xanue oT4yeTa

Ilo BBITTOTHEHHOM pa60Te cocTaBisgeTcsa ordeT. OTUeT BBIINOJIHACTCS B 3JICKTPOHHOM BHUAC.

IIo BBIIIOJIHCHHOMY OTHUETY IMPOBOAUTCA 3alllUTa HpaKTquCKOﬁ pa6OTLI.

OTtyer MmO MpakTUYECKOW paboTe IOJKEH COCTOSTh U3 CIEAYIOUUX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJHad 4YaCTb: KPATKOC OIIMCAHUC ueneﬁ IIPOCKTA. BBO,[[HaH 4aCTb OTYCTAa OOJDKHa
BKJIFOYATb IMYHKTHI: YCJIOBHEC 3ada4M,; IMOPAAOK BBIIIOJIHCHUA; IPOTrpaMMHO-aIIIapaTHbIC CPCaACTBaA,

HCIOJIb3YCMBIC ITPU BBLIITOJIHCHHUN pa6OTLI.

- OCHOBHasl 4YacTh (OMUCaHWe padOTHI). OMUCAHUE OHTOJOTUYECKOW MOJEIH CHUCTEMBI,
0o0oCHOBaHHE BBIOOpPa  WHCTPYMEHTAJIBHOTO OOECIEYCHHsS] OHTOJOTHYECKOTO MOJAETHUPOBAHUS

WHHOBAIIMOHHOTO TIPOJIYKTA.
- 3aKJIIOYCHHE (BBIBOJIBI);
- CIIICOK MCTOJIb30BAaHHOM JIUTEPATYPHI.




3ammra oT4eTa Mo MPakTHYECKOW paboTe 3aKIII0YaeTcsl B MPEAbSIBICHUH MPENOoIaBaTeIIo
MOJIyYEHHBIX Pe3y/ibTaToB B BuAe (haiiya U JEMOHCTpALMM MOJYyYEHHBIX HAaBBIKOB MPH OTBETaxX Ha
BOIIPOCHI IIpETogaBaTels.

IIpakTuyeckasi padora 7. Texnosoruu RDF u OWL

Leas padorbl: V3yuenue texnonoruit RDF u OWL.

[IpakTrueckas pabora HampaBiieHa Ha O3HaKoMmyieHHEe ¢ TexHojorusmu RDF m OWL,
NOJIy4YEeHHE HABBIKOB 10 npuMeHeHuto Texnonoruit RDF u OWL npu pa3zpabotke mpoekra.

TpeboBaHust K pe3ysbTaTaM BBIMOJIHEHHS MPAKTUYECKON pabOThI:

[TocTpouTh OHTOJIOTUYECKYIO MOJIEIH TIPEICTABICHHUSI TAHHBIX, UCTIONB3YsI HHCTPYMEHTAPHA
texaosoruii RDF u OWL.

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

1. 3yuuTh nipeayiaraeMblii TEOPETHUECKUI MaTEepHal.

2. Onucatp Texnonoruu RDF u OWL.

3. [locTpouTh  OHTOJOTMYECKYIO  MOJEIb  NPEIACTaBICHUS  JaHHBIX,  HCIOJIb3Ys
uHCcTpyMeHTapuit Texnonoruit RDF u OWL

4. TloctpouTh OTYET, BKIIOYAIOIIUNA MOJENb MPEACTaBIeHUs NaHHBIX. [IpeacTaButh otyet
0 MPAKTUICCKON PabOTe JIsl 3aIIUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32IaHUH

B coorBercTBUM C YyKa3aHHOW NpeIMETHOW o0O0JacTbi0 M KJIaccoM paspadarbiBaeMOn
UHPOPMALIMOHHOM  CHUCTEMbI  MOCTPOMTH  MOJENb  IPEJICTaBJICHHUsS  JAHHBIX, HCIHOIb3Yd
uHCTpyMeHTapui Texnonoruii RDF u OWL.

Tabnuua 7.6 — UnauBuyanbHbIe 3aJaHUS

No ITpeameTHas o6acThb Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusiTue CRM

4 ToproBoe 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 UHPPACTPYKTYypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xaHue oTyeTa

IIo BeRIMOMIHEHHOH pa60Te coctaBiseTcsa ordeT. OTUeT BBINOJHSICTCS B OJICKTPOHHOM BHUJC.

I[To BBIOJIHEHHOMY OTYETY IPOBOAUTCS 3aIUTa NPAKTUYECKON pabOTHI.

Otuer 1O HpaKTI/I‘ICCKOﬁ pa60Te HOJDKCH COCTOATH U3 CIACAYIOHNIUX CTPYKTYPHBIX

9JICMCHTOB!
- TPITy.]'II:HBIfI JINCT,

- BBOJHad 4YacCThb: KpPATKOC OIIMCAHUC ueneﬁ IIPOCKTA. BBOJIHaSI qaCTh OTYECTA OOJIXKHaA
BKJIFOYATh IMYHKTBI: YCJIOBHUC 3aa4U,; NOPAOOK BBIIIOJIHCHUA; TPOTrPaAMMHO-AIIIIapaTHLBIC CPCACTBA,

HCIIOJIB3YEMBIC ITPU BBIITOJTHCHHUN pa6OTBI.
- OCHOBHAs 4yacTh (onucanue paboThI).
- 3aKJII04YEeHHE (BBIBOJIBI);
- CIINCOK MCIOJb30BaHHOW JIMTEPATYPBHI.




3ammra oT4eTa Mo MPakTHYECKOW paboTe 3aKIII0YaeTcsl B MPEAbSIBICHUH MPENOoaBaTeIIo
MOJIyYEHHBIX Pe3y/ibTaToB B BuAe (haiiya U JEMOHCTpALMM MOJYyYEHHBIX HAaBBIKOB MPH OTBETaxX Ha
BOIIPOCHI IIpENogaBaTels.

IIpakTuyeckasi padora 8. [IpumeHeHne OHTOJOTHYECKHX MO/IejIeid HHHOBAIIHOHHBIX
NMPOAYKTOB

Heabr paGorbl: UM3ydenue crTparerwmii TPUMEHEHHS  OHTOJIOTMYECKMX  MOJIEJIeH
WHHOBALIMOHHBIX MTPOJTYKTOB.

[IpakTuueckast paboTa HampaBiieHa HAa M3y4YCHHE CTpaTerHii MPUMEHEHUS OHTOJIOTUYECKUX
Mo/iesield THHOBAIIMOHHBIX MPOAYKTOB U MOJYY€HHE HABBIKOB MO MPUMEHEHUIO U3yYEHHBIX KEeMCOB
pu pa3zpaboTKe MHAUBHUIYATBLHOTO MPOEKTA.

TpeboBanust K pe3ysibTaTaM BBIMOTHEHHS MPAKTUIECKON PabOTHI:

[Toctpouth Monenb MPOEKTa, HCHONB3Ys] HHGOPMALKUIO O WPAKTUKE MPUMEHEHHS
OHTOJIOTUYECKUX MOJEIICH:

ITocTaHoBKa 3a1a4H K NPaKTHYeCKOii padoTe 8

1. U3yunTs npearaeMplii TEOPETUUECKUIM MaTepuall.

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

3. IlocTpouTh OTYET, BKIIOYAIOLIMKA ONUCAHME CTpPATeTHMid NMPUMEHEHHsS] OHTOJIOTMYECKHX
MojieJel HTHHOBAllMOHHBIX IPOAYKTOB. [IpecTaBuTh OTYET 110 MPaKTUYECKOM paboTe /1S 3alUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32/ 1aHUH

B coorBercTBUM C YyKa3aHHOHW NpeaIMETHOW o00JacTbio M KilaccoM paspadarbiBaeMO
MH(POPMALIMOHHOM CHCTEMBI MOCTPOUTH MOJENb MPOEKTa, MCIOJIb3ysl MHPOPMALUIO O HMPAKTUKE
IIPUMEHEHHUS OHTOJIOIMUECKUX MOJEIIEH.

Tabnuna 5.6 — lnnuBuyanbHble 3aJaHUS

No ITpeameTHas o6acThb 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/ieHIEe NC ynpaBneHus
9 WndpactpykTypa npeanpustus CIIIP

10 | AnnaparHas UHPPACTPYKTypa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xanue oTyeTa

ITo BhIMONHEHHON paboTe cocTaBnsieTcs oTyeT. OTYET BBIMOJIHSAETCSA B AJIEKTPOHHOM BUJIE.
[To BBIOJIHEHHOMY OTYETY IPOBOAUTCS 3aIUTa NPAKTUYECKON pabOTHI.

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

- TUTYJIBHBIN JIUCT;

- BBOJHAs 4YacTb: KpaTKOE€ OMHCaHME Ilesiel mpoekTa. BBogHas yacTh oTueTa JODKHA
BKJIIOUATh MYHKTHI: YCJIOBME 3a/1a4M; MOPSA0K BBIIIOJHEHUS; IIPOrPaMMHO-AINIapaTHBIE CPEACTBA,
HCIIOJIB3YCEMBIC ITPU BBIITOJTHCHUN pa6OTBI.

- OCHOBHasl yacTh (OnmucaHue paboThl):.

- 3aKJII0YeHHE (BBIBOJIBI);

- CIIUCOK MCMOJIb30BAaHHON JIUTEPATYPBHI.



3ammra oT4eTa Mo MPakTHYECKOW paboTe 3aKIII0YaeTcsl B MPEAbSIBICHUH MPENOoaBaTeIIo
MOJIyYEHHBIX Pe3y/ibTaToB B BuAe (haiiya U JEMOHCTpALMM MOJYyYEHHBIX HAaBBIKOB MPH OTBETaxX Ha
BOIIPOCHI IIpETogaBaTels.

6. VYUEBHO-METOJNYECKOE U THOOPMALIMOHHOE OBECITEYEHUE
TACHATITAHBI

6.1. [lepeyeHb OCHOBHOI M JOMOJHUTEILHON JUTEPATYPbI, HEOOXOAUMOI 115
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. BapeimeBoit. — 2-¢ u3a. — M.: M3naTenbcko-Topropas
koprnopanus «/Jamkos u K », 2018.

6.1.2. IlepeyeHb TONMOTHUTEILHOM JIUTEPATYPHI
NunoBanmonHpi MeHemkMeHT : kypc jaekuumid / FHO.H. Kymakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.®enepaunn, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

6.2. [lepeueHb yueOHO-METOAMYECKOT0 00ecTedeHUsI CAMOCTOSAITeJIbHOI padoThl
o0yyaruuxcst Mo JUCHUNJINHE

1. MeToz[qucm/Ie YKa3zaHus I10 BLIIIOJIHCHUIO IMPAKTHYCCKUX pa60T 10 AJUCHHUIIIIMHEC
((I/IH)KGHepHI)Ie KCHCHI: OT MPAaKTUYCCKUX 3ada4 K MHHOBAITUOHHBIM PCHICHUAM).

2. MeTO,I[I/ILIeCKI/Ie pPEeKOMEHAaIuu NJjid CTYACHTOB II0 OpraHU3allun CaMOCTOSITEIbHOM
pa6OTI)I o AUCHUIIIIMHE «I/IH)KGHepHI)IG KEHUCHI: OT MMPAKTUYCCKUX 3aJja4d K HWHHOBALIMOHHBLIM
PCUICHUAM.

6.3. [lepeuenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHO# ceTu UHTepHeT,
HEeO00XOUMBIX /115l OCBOEHHS TUCIUILIUHBI

HNuTepHeT-pecypcenl:
. https://lwww.tks.ru/ - poccuiickuii TaMOKeHHBIH HH)OPMAIIMOHHBII OPTAJL.
. http://www.ved.gov.ru/ - mopran BHEIIHEAKOHOMUYECKON HH(POPMAITUH.
JJIeKTPOHHBbIE OM0JIHOTEYHbIE CUCTEMbI:
3. http://biblioclub.ru/ - Yausepcurerckas oudimoreka ONLINE.
4. http://www.iprbookshop.ru/ - DnekTporHas OHOTHOTEUHAS CHCTEMA.
5. https://elibrary.ru — mayunas snexTpoHHass OMOIHOTEKA
IIpogdeccnonanbubie 6a3b1 JAHHBIX
. http://www.customs.ru — opurmaneHeiii cailT PenepanbHON TaMOKEHHOH CITyKO0bI PD
. http://economy.gov.ru - odurraabHbIi calT MUHUCTEPCTBA SKOHOMHUYECKOTO PA3BHUTHSI.
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