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BBEJEHUE

B Mmeroguueckux — yka3aHMAX ~ COAEp)KATCsl ~ MaTepuallbl, HEOOXOAUMBIE IS
CaMOCTOSITENIbHOW MOJATOTOBKM CTYACHTOB K BBINIOJIHEHHUIO MPAaKTUYECKUX pabor. B ommcanue
IPAaKTUYECKUX pabOT BKIIOYEHB! II€Jb PabOThl, MOPSJIOK €€ BBINOJIHEHUS, PacCMOTPEHbI
TEOPETUYECKHE BOINPOCHI, CBA3aHHbIE C pealnu3allMeld IOCTaBICHHBIX 3a7ady, IPHUBEICHA
HeoOXxouMast TuTeparypa.

Meroanueckue yka3aHus ITOCBAILLEHBI Kypcy «VIHeHepHbIe KEHChI: OT NMPAKTUYECKUX
3a/1a4y K MHHOBAIIMOHHBIM pelieHussM». OHON u3 ciioxHenmux 3aaad B MT-orpacnu sBasercs
CeroJHSl OpraHu3alUs B3aUMOJCHCTBUS WH(POPMALMOHHBIX CHUCTEM, HCIIOJIB3YIOMIMXCS TpU
CO3/laHUM M DHKCIUIyaTallMM KPYIHBIX IMPOMBIIUIEHHBIX OOBEKTOB (HEQTSIHBIX IIATHOPM,
AIIEKTPOCTAHLUH, XUMHUYECKHX MPOHM3BOJCTB, (PapMaleBTUUECKUX MPEINpUATHS U T.1.). B ux
JKU3HEHHOM IMKJIE€ 3aHATO MHOXECTBO OpraHW3alUi: IPOEKTUPOBIIMKH, CTPOUTEIH,
MOCTABIIUKA O0OPYIAOBaHUsA, CIYKOBbI SKCIUTyaTalldd M T. 1., KaXKIasg MX KOTOPBIX OOBIYHO
UCIIOJIb3YeT CBOI HAOOP KOMIIBIOTEPHBIX CUCTEM U CBOU (OPMAThI JaHHBIX.

[To nanubiM NIST (HauuonanbHbI MHCTUTYT cTaHiapTu3auuu u TexHosoruin CIIA),
peuieHre MpoOsieM B3aUMOJEHCTBHUS PA3HOPOJHBIX KOMIBIOTEPHBIX CHUCTEM IIOMOXKET
MHAYCTPUU KPYIHBIX KallUTaIbHBIX MPOEKTOB TOJIbKO B CIIIA skoHOMUTH 10 16 Milpa. Aol B
rox. Bo3amoxHOCTE OCTyna M aHaiau3a JUlsl MOJHBIX JAHHBIX XKU3HEHHOTO IMKJA CJI0XKHOIO
WHXCHEPHOTO 00BEKTA cTaja CeroiHs 00s3aTeNIbHBIM YCIOBAEM d(P()EKTHBHOTO YIIPABICHUS €T0
IIPOEKTUPOBAHUEM U JKCIUIyaTallMe. OTy 3a7ady Ha3blBalOT MO-Pa3HOMY: CO3JAHHUE €IUHOIO
MH(OPMaLIMOHHOI'O TPOCTPAHCTBA KUZHEHHOTO 1IMKJIA, CO3/1aHue IIU(PPOBOI MOJEIHU U T. II.

bonpmmHCTBO pa3paboTUNKOB WHXCHEPHBIX MH(OPMAaLMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) HcnoNB3yIOT KJIACCHYECKUE OOBEKTHBIC MOJCIHU JaHHBIX B 00Jiee WiIH
MEHEe CTaHJapTHbIE peJALUOHHbIE O0a3bl JAaHHBIX, OJHAKO MHOTOJIETHHE TIONBITKH UX
0o0beAMHEHNS Ha eMHOMN MIaTdopMe MoKa 4To He yAanuch. OTyacTu NIpUYUHY TaKoro mpoaja
MOKHO OOHapy>XUTh B OCHOBAaX KJIACCHUECKOW pEJIILIMOHHON TEOpUH MOJETUPOBAHUS TaHHBIX —
B JKECTKMX TIpaHUIAX MEXIy CYIIHOCTSMH, arpuOyramu U cBsa3simMu. [lpu oObenuHeHuu
MHOX€ECTBa PENISLUOHHBIX 0a3 JaHHBIX OT Pa3HbIX MPOU3BOJUTENEH, J1a elIé U MPUHAIIEKAINX
Pa3HbBIM X031€BaM, BBISICHSETCSI, YTO BCE OHUM MPUHUMAIIN pa3Hble PEIIeHUs IPU MOJEINPOBAHUN
OCHOBHBIX MOHATUH NpeIMEeTHON 00JacTH. 3a4acTyi0 OJHO U TO XK€ HWH)XEHEPHOE IMOHSATHE B
O/IHOH 0a3e JaHHBIX OyAET COOTBETCTBOBATH MMEHHU TaOJMIIbI, B JAPYrol 0a3ze — colep:kaHuIo
SYEUKH TaOJUIIbI, a B TPEThEW — UMEHH CTOJI01a TaOJIUIIBL.

Kpome Toro, MH>keHEpHbIE JaHHBIE cOAepkKaT KpalHe pasHOpPOJIHYH HH(popManuio o0
OJTHUX U TeX k€ OOBEKTaX, B OTIMYME OT «YyNpPaBIEHUYECKUX» WU (UHAHCOBBIX JAHHBIX.
JlanHble O pa3HBIX Yy3JlaXx W TMOACHUCTEMax TMPOMBIIUIEHHOTO 00BekTa (TpyOompoBoaax,
3NIEKTPOOOOPYJOBAHUH, CTPOUTENBHBIX KOHCTPYKLUHUSAX UM T.OI.) HMEIOT HPUHIUNHAIBHO
Pa3IUYHYIO CTPYKTYPY, @ B HENPEPHIBHOM MTPOM3BOJICTBE (HEPTEXUMHUS, FJCKTPOCTAHIIMU U T.1.)
CYIIECTBYIOT COTHHM TOACHCTEM M ThICSUM Tpynn oOopynoBaHus. JlaHHble O Hacoce B
MHXEHEPHBIX HMH(OPMALMOHHBIX cHUCTeMaxX BKIOYaroT cBeaeHus u3 cucteM ERP u EAM,
cucreM PLM, CAIIP, a takxe HHPOPMAIIUIO O €r0 IPOSKTHBIX TEXHOJIOTHUECKUX pexnumax, 3D-
KOMIIOHOBKE, HCTOPUU 3aMEpPOB C €ro JaTYMKOB, HHTEPAKTUBHBIE PYKOBOJCTBA 10 MOHTAXY U
oOciy>)xuBaHui0 MW MHoroe jpyroe. Hacoc wumeer (yHKIMOHANbHBIM KOJI B MPOEKTHOH
nokymentanuu B cuctemax CAIIP u npuobperaer B EAM cepuiiHblii HOMep, Oyayuu
YCTAHOBJICHHBIM Ha oObekTe. MmxkeHepHas wuHpopMmaius ¢GopMupyercs B KaTajore
npousBoautensi, B CAIIP pmns TEmIOTEXHUYECKUX W DIEKTPUYECKHX CHENHAIBHOCTEH, B
CUCTEMAaX IIPOEKTHOTO YIIPABJICHUS, YIIPABJIEHUS CTPOUTENBCTBOM (4D-nipoekTHpoBaHusl), U T.11.

Ecnu kaxnayro 13 MHXKEHEPHBIX CYIIHOCTEH OMHCHIBATh PENSLMOHHON TaOiuIei, To
YUCII0 TaOIMIl pa3HON CTPYKTYPBI COCTABUT HECKOJBKO ThIcAY. [Ipy 3TOM BO3HUKAIOT MPOOIEMbI
OBICTpOCHCTBUS TIPU (POPMYIUPOBAHWUU OOINETO 3ampoca K HECKOJbKMM 0Oa3aM JaHHBIX, B
KOTOPBIX, KaK OTMEYEHO BBIIIE, MOTJIH OBITh MPUHATH MPUHIMIIUAIGHO Pa3HbIE PEIIECHUs I10



NOBOAY OOBEKTOB U aTpuOyTOB MPEAMETHOW OONAcTH, WIM MO MOBOAY OTPaKEHHS M3MEHEHUS
00BEKTOB BO BPEMEHHU.

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

310 maéT BO3MOXKHOCTH 3(p(eKTUBHO '"CKIaabBaTh' B OIHY CTPYKTYpPY JAaHHBIE W3
pa3HBIX UCTOUYHUKOB. ['padoBasi cTpykTypa Haubosee ynoOHa JJisi IPEICTABICHHS PA3HOPOTHON
WH)XEHEpHOW nHpopManuu, TpeOyomei MOCTOSHHOTO Pa3BUTHS M YCIIOKHEHHUS MOJICNN JaHHBIX
Ha TPOTSDKEHUHM BCETO KM3HEHHOro IHMKia. WHpopmamnus B cemaHTHYeCKOH (opme Jerko
MOTIONTHSACTC W PACHIMPSIETCs TpPU TOSABICHUM HOBBIX HCTOYHHUKOB, 0€3 HE00XOAWMOCTH
(dyHIaMeHTaIbHOW TepepadOTKU CHCTEMBbl XpaHEHHs, Kak B cliyyaec 0a3 JaHHBIX.
CeMaHTHYECKHE CTaHIAPTHI MONJACPKHUBAIOT THOKHE M pacimupseMble HHOOPMALUOHHBIC
MOJICNIA, T.e. TO3BOJSIOT OOBEOUHATH IO MEpe HEOOXOMUMOCTH ¥ HHXCHEPHYIO, |
HOPMATHUBHYIO, M reorpaduieckyro, u (UHAHCOBYIO HH(pOpMaIHIiO, 0€3 OCTaHOBOK Ha
nepepadoTky HMHGOPMAIIMOHHOW MOJEIH MpH KaxaoM pacuupeHun. DopMbl U 00BEMBI
00pabaTbIBaeMbIX JaHHBIX MOTYT YTOUYHSTHCS 0 MEpE Pa3BUTHSA TpeOOBaHMHA K MH(POpMAIUHN U
pOCTa MOHUMAaHUS MOTPEOHOCTEH YYaCTHHUKOB XXHU3HECHHOTO IIUKJIA.

MepeueHb ocBaMBaeMbIX KOMNETEHLMIA:

Koa, dopmynuposka Koa, bopmynnpoBKa MHAMKaTOpa MnaHvpyemble pesyabTaThl
KOMNeTeHL MK 0byyeHnn No AuCUUNAnHE

(moaynto), xapaKkTepusytouime
3Tanbl GOpMUpPOBaHUA

KOMMeTeHLMIA, UHONKATOPOB

YK-3 CnocobeH N/-1 YK-3 yuactByer B CnocobHOCTb OCYLECTBAATDL
OCYLLECTBAATL COLManbHoe | MEKIMYHOCTHOM M TPYIIIIOBOM coumanbHoe B3aMmoaencTemne
B3aMmogencrane u B3aMMOJICVCTBUH, UCTIOJIb3YsI 1 Peann3oBbiBaTh CBOO POJib B
peann3oBbiBaTb CBOKO PO/b MHKIIIO3UBHBIN TIOAXOT, KOMaHA€e

B KOMaHAe 3¢ (HEeKTUBHYI0O KOMMYHHKAITUIO,

METO/IbI KOMaH/I000pa30BaHUs U
KOMaHJIHOTO B3aMMOJICHCTBUSI IPU
COBMECTHOM paboTe B paMKax
MOCTaBIEHHOW 3a/1a4H.

N-2 YK-3 obecrieunBaet padoty
KOMAaH/IbI JIJIs1 IOMy4eHUS
ONTHMAJILHBIX PE3yJIbTaTOB
COBMECTHOM paboThl, C yUETOM
WHMBUIYAIbHBIX BO3MOXKHOCTEH
e€ YICHOB, UCTIOJIb30BaAHUS
METOIOJIOTHUH JIOCTHKSHHUS yCIiexa,
METOJI0B, HH(POPMAITHOHHBIX
TEXHOJIOTHI Y TEXHOJIOTUI
dopcaiira;

N]I-3 YK-3 obOecnieunBaeT
BBITIOJTHEHHE MTOCTABICHHBIX 337124
Ha OCHOBE MOHUTOPHUHTA
KOMaHJHOW pabOThI U
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CBOEBPEMEHHOTO PEaripOBaHUs Ha
CYIICCTBEHHBIC OTKJIOHCHHSI.

1. HEJb U 3AJAYH OCBOEHUS JUCLUILINHBI

enpto ocBoeHHS IUCHUILUIMHBI «VH)KEHEpHbIE KEHChI: OT MPaKTUYECKHX 3ajad K
WHHOBAIIMOHHBIM PEIICHUSMY SBISETCS (OPMUPOBAHHE HAOOpa YHHUBEPCAIBHBIX KOMITETCHITUN
Oynymiero 6akanaBpa 1mo HarpasieHH0 moAroToBku 54.03.01 qu3aiin.

3ajaun OCBOCHHMS JTUCLUHUIUIMHBI: U3yUYE€HHUE METOJI0JIOTUU MPOEKTUPOBAHNS UHHOBAIIMOH -
HBIX pEIlEHUH, MOJyYeHHUE HABBIKOB MPUMEHEHUS MHHOBAIMOHHBIX MPAKTUK B OOJACTH MHXKe-
HEPHBIX PEIICHUH MPAKTHYECKUX 3a/1a4 MPOPECCHOHATBHON ACSITEILHOCTH.

2. OBOPYJTIOBAHUE U MATEPHUAJIBI

AnmnapaTHble CpeJICTBa: IEPCOHATBHBIN KOMITBIOTED;

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

VYuebublii kiacc ocHamieH [IBM-coBMeCTHMBIMH KOMIIBIOTEPAMHU, OOBEIMHEHHBIMH B
JOKaJIbHYIO ceThb. JlokalibHas ceTh y4eOHOro Kilacca MMEeT MOCTOSHHBIN A0CTyn K ceTu Internet
10 BbLIENEHHONW suHUM. s mpoBelneHHs Ja0OpaTOpHBIX PabOT HEOOXOJMMO Cleayrolee
nporpaMMHOe oOecriedeHne: oneparonHas cucrema MS Windows, maker opuCHBIX mporpamm
MS Office, maker MS Visual Studio.

3.HAUMEHOBAHUWE NNPAKTUYECKHWX 3AHATHUI

Ne Tems! | HanmeHoBaHue TeM AUCHUIUIMHBL, UX KpaTkoe | OObeM yacos N3 Hux
JIVCITUTLI coJiepKaHne MpaKTUYecKast
UHBI HOJTrOTOBKA,
9acoB
1 Tema 1. KonuenryansHbie n 1,5
WH(POPMAIMOHHBIE MOJIEJI MHHOBAITHOHHBIX
IPOEKTOB

dopmann30BaHHbIE MOJEIN 3HAHUM.
Crpykrypa unpopmanun. UHTEeHCHOHAT 1
sKkcTeHCHOHAN. OOBEKTHI M KJIACChl 00BEKTOB.
MeTtonap! uaeHTUGUKAITIN U KJIacCHUPUKAITTT
00BEKTOB.

2 Tema 2. OHTOJIOTHYECKHAE MOIEITH 15
UH(OPMAIIMOHHBIX CUCTEM

[Ipotiecc co3nanusi OHTONOTUYECKON MOJIETH.
JlexoMrio3uius 1 uAeHTUPUKALHS 00BEKTA.
Knaccudukanus u onucanue cBOUCTB 00BEKTA.
Ornpenenenns 3HaYEHUs CBI3eH 00BEKTa C
JIPYTUMH 00BEKTAMHU.

3 Tema 3. OHTONOTHS IPEACTABICHUS JAHHBIX U 15
3HAHUM B MHHOBALIMOHHBIX PEIICHUSX

Mertoabl peaCcTaBICHUS JaHHBIX U 3HAHUU.
CTpyKTypa NpeICTaBICHUS TaHHBIX W 3HAHMI.
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Mopenu npeacTaBiIeHs] JaHHBIX U 3HAHUM.

4 Tema 4. CemaHTHUECKOE MOJEIUPOBAHKE 1,5
JIAHHBIX U 3HAHUH B TEXHOJIOTHSIX OOJIBIINX
JaHHBIX

dopmanuzaiusi KOHIENTYyaJIbHOW MOJCIIH.
PensiimonHoe npeicTaBieHue JaHHBIX.
CemanTtuueckue TexHonoruu. CeManTH4ecKas
naytuHa. CeMaHTHYeCKOe MOICIMPOBAHUE
MAaHHBIX ¥ 3HAHUH B TEXHOIOTHAX OOIBIINX
JaHHBIX

5 Tema 5. UadpacTpyKTypa NpOEKTHPOBAHUS 1,5
MHHOBAI[MOHHBIX WH)XEHEPHBIX PELICHUI

TexHOoI0rMM HayYHbIX UCCIIeIOBaHUM.
HudpacTpykTypa HaydHbIX UCCIIEIOBAHUM.
Metoanyeckoe obecrieueHne ucciaeJ0BaHui.
WndpactpykTypa NpoeKTUPOBAHUS
MHHOBAIIMOHHBIX WHKEHEPHBIX PELICHUH

6 Tema 6. UHCcTpyMeHTaIBHOE OOECTICUCHHE 1,5
OHTOJIOTUYECKOTO MOJICITMPOBAHUS
MH(OPMALIMOHHBIX CUCTEM

MamuHa JI0rMYecKkoro BbIBoAa. Penaktop
oHTOoJoTUi Protégé. IIporpammubie MpOAYKTHI
KJjlacca Triple store.  [IporpammHuas
peanuzanmst SPARQL-unTepdeiica.

7 Tema 7. Texuomoruu RDF u OWL 15

Penmakropbl, BH3yanm3aTOPhl U HHCTPYMEHTBI
JIOTUYECKOTO0  BBLIBOJA. RDF/RDFS/OWL.
®opmar RDF/XML

8 Tema 8. [I[puMeHEeHNE OHTOJIOTMYECKUX 15
MO/JIeJIe HHHOBAITMOHHBIX MTPOIYKTOB

CucTembl MOICPKKH MPUHSITHS PEIICHUH.
DKcrepTHbIE cucTeMbl. bas3bl 3HaHUI.
Xpanunuiia 3HaHuid. CHCTeMBbI OOJBITUX
JTAHHBIX.

Hroro 12

CTPYKTYPA Y COJIEP)KAHUE IMPAKTUYECKUX 3AHSTHUN

IIpakTnyeckas padora 1. KonnenryanbHble 1 HHPOPMALNMOHHbIC MOJEIH
HHHOBAIIUOHHBLIX ITPOCKTOB

Ieas padoThl: PazpaboTaTs MOZETh HHKEHEPHOTO MPOEKTA.
OcHoBBI TEOpHUH

JIONOJHUTENbHBIE MPEUMYIIECTBa NpU PadOTE C CEMAaHTUYECKHMMM JaHHBIMU JaéT
IPUMEHEHHE OHTOJIOTMYECKUX CTAHJApTOB, IMO3BOJIAIOLIMX HE MPOCTO IMOJy4yaTh MH(OpMAIUIO
U3 pa3HbIX HMCTOYHMKOB B OJHOM THMOKOM W pacummpsieMoM ¢opmare, HO U OJWHAKOBO €&
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UHTEPIPETUPOBaTh. lIpU OHTOIOTMYECKOM MOJEIMPOBAHMM JIAHHBIX B CEMaHTHUYECKOM
IpPEJCTAaBICHUN HCIHOJBb3YIOTCA IOHATHA M OTHOLIEHHS W3 3apaHee COIJIacCOBaHHOI'O
(ompenenéHHOro KakuM-TO CTaHAAPTOM) CIHUCKAa IMOHSATHMM M OTHOILEHUM, OIKCHIBAIOLIETO
HEKOTOPYIO  IPEIMETHYI0  00JacTb  MH)KEHEpHOW  cdepbl  (MEXaHUKY,  DIIEKTPHKY,
TEIUIOTUIPaBIMKY, CTPOUTENBCTBO, U T.1.). Hampumep, onuH pa3 BBouATCA MOHATHS "Hacoc',
"naBieHue" wiaM "MOAKIIOUECHHE", W Jajie€ YHUBEPCAJIbHBIE CCBUIKM Ha TAaKUE IOHATHS
CTaH/IapTHOIO CJIOBaps-Te3aypyca HCIOJIb3YIOTCSI BCEMH CTOPOHAMM Ul OMMCAHMSI OOBEKTOB,
U3BJICKAaeMbIX U3 Pa3HOOOpa3HbIX 0a3 JaHHBIX.

OnTONOrMYecKkass MOJENIb JaHHBIX SBJISETCS COCTAaBHOM YACThIO CaMUX JaHHBIX —
IOHATUS CTAaHAApPTHOIO CloBapsA-Te3aypyca (Tak Has3blBaeMble ''CIpaBOYHbIE JlaHHbIE")
UCTIOJIB3YIOTCS JIIsl OMUCAHUSL CMBICIIA U CIIOCOOOB MCIOJIB30BAHUS JAHHBIX NMPU 00pabOTKe MX
KaKk KOMIIbIOTEpAMHU, Tak M JtoJpMH. lIpu HE0OXOAMMOCTH YTOYHHUTH CMBICH IOJyYEHHBIX
JAHHBIX MOXXHO W3 3apaHee W3BECTHBIX MCTOYHUKOB (OMONMOTEK CHpPAaBOYHBIX JAHHBIX) U C
UCIOJIb30BAaHUEM TeX K€ CTaHJapTU3UPOBAHHBIX TEXHOJOTHMM M HMHCTPYMEHTOB, KOTOpbIE
UCIOJIb3YIOTCS 1711 OOMEHAa JaHHBIMU

OcHOBaHHbIE HAa OHTOJOI'MYECKOM MOJICJIMPOBAHUM HHTErPallMOHHbIE CEMAHTUYECKUE
MOJIETIM JJIi WHXKEHEPHBIX OOBEKTOB pa3padaThIBAlOTCS KaKk Ha OTpPacieBOM, TaKk M Ha
MEXyHAapOoaAHOM ypoBHe. COBpeMEHHbIE PELICHUs 10 MO/IEIMPOBAHUIO JAHHBIX JIETJIM B OCHOBY
HEUTpaJbHOW 110 OTHOIIEHUIO K OTICJIbHBIM HMH)KEHEPHBIM CHUCTEMaM MOJEIN 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 "TIpomblluIeHHBIC aBTOMATH3UPOBAHHBIC CHUCTEMBbI W MHTETpalus. MHTerpanus gaHHBIX
KU3HEHHOTO LUKJa Ui TepepadaThIBAONNX NPEANPHUATHHA, BKIIOYas HE(TSHBIE W Ta30BbIC
IPOM3BOJICTBEHHbIE IPEAIPUATH").

OTOT CTaHIAPT ONpeneseT WHXXCHEPHYIO OHTOJOTHIO — OCHOBHBIC THIBI OOBEKTOB U
OTHOILIEHHUH, UCIOJIb3YEMBIX NPH IMPEJICTaBICHUH HHXEHEPHOH HMH(pOpMaIMM, yNopsa0oYUBaeT
TEPMHHOJIOTHIO, HCIIOJIb3yeMYyI0 JUIsi €€ OpraHu3aliM, a TakKe OIpeaesseT MPUHIUIIbI
pacuIMpeHusl CTaHAApTHOM TEPMUHOJOTHM Yepe3 MeXaHu3M (eepHUpOBaHHBIX OHUOIMOTEK
CIPaBOYHBIX JaHHBIX. Cero/iHs MHOTHE KPYIHbIE KOMIIAHUU yX€ MEePEXOAAT Ha 3TOT CTaHAAPT:
kommanuu-wieHnsl Norwegian Oil Industry Association, unensl koHcopiuyma FIATECH,
KpyMHENHIINe MOCTaBIIMKNA WHXHUHUPUHIOBOTO IPOrpaMMHOr0O OOECHeueHHus, a TaKkKe TaKue
poccuiickue kopnopauuu, kak I'K «Pocarom» u OAO «PocHedTh», H3y4atoT BO3MOXKHOCTHU €TI0
MCIIOJIb30BaHUS.

Peanuzanus cranpapra ISO 15926 B wactu npexacraBineHus, XpaHeHMs U JOCTyNa K
JAaHHBIM OCHOBaHA Ha MCIOJb30BaHUU CEMAHTHMYECKHUX cTaHAapToB KoHcopuuyma W3C: RDF,
OWL u SPARQL.

Hcnonb30BaHrne CEMaHTHUYECKMX W OHTOJOTMYECKHMX CTaHAAPTOB IOMOTaeT HalaJuTh
OOMEH M CONOCTaBJIEHHE JaHHBIX, BBISIBICHHE KOJUIM3MM M COIJIACOBaHME IPOTHBOPEUUIL.
JucuunnuHa paboThl ¢ JaHHBIMM TIpPH TakoM CTaHIApTU3AlUM, SBISETCS TOpa3lo MeHee
O0OpeMEHHUTEIbHON, YeM TMpPH HWHBIX TEXHOJOTMYECKHX peIIeHUsX, MpeaycCMaTpUBAIOIINX
YHU(QUKALUIO TMPOrpaMMHBIX CpeACTB U uHTepdeiicoB pabdotel. [lpu mpenocraBieHun
CEeMaHTHUYECKUX JIaHHBIX BO3MOXKEH BBIOOp MEX]y COTJacoBaHHOH «oOmiei» TepMHHOIOTHER
(oTpacneBoil OHTOJIOTHEN) M MPHUBBIYHBIMU OTIEJIbHBIM YyYacTHUKaM HaOOpaMu TOHATUH H
onupammumMucs Ha HuX ¢opMamu oTu€THOCTH. Ilpm 3TOM B YaCTHM TEPMUHOJOTHH,
npeanucaHHon (enepaabHbIMU WM MyHUIIUTATbHBIMA HOPMAaTUBAMU, KOHTPOJIb UCIIOIB3YEMBIX
TEPMUHOB MOXXET ObITb ropa3ngo Oosee JKECTKMM, 4YeM B 4YacTH, HE OXBaYCHHOU
CTaHJapTU3alUel: KOHTPOJIb MOXHO OYyAEeT OpraHU30BBIBATH HE TOJIBKO «Ija3aMu», HO U C
MCII0JIb30BAaHUEM KOMIIBIOTEPOB.

B uactn KOMMyHHMKanMM MEXIy KOMIBIOTEpAaMH CEMAaHTUYECKHE U OHTOJOTHYECKHE
JTAaHHbIE TPUTOIHBI JUII 00pa0OTKM MHCTPYMEHTAMH Pa3HOW CTENEHH CII0KHOCTH, OT HIMPOKO
pacIpOCTPaHEHHBIX SJIEKTPOHHBIX TAONMI[ [0 CHELMAIM3HMPOBAHHBIX TI€OMH(OPMALMOHHBIX
CUCTEM, CHUCTEM aBTOMAaTH3alUMU [POEKTHPOBAHMUS WJIM  CHUCTEM  HHBECTULIMOHHOIO
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IMJIaHUPOBAHUA. CeMaHTHYECKHE JaHHBIC C OHTOJIOTHYECKOM p%MCTKOﬁ MOTYT TOTOBUTBLCA

pasHbBIMU  [IpOrpaMMHBIMH  CPEACTBAMHU.

OTtkpseiThie  (hopmaThl

JaHHBIX H30aBIAIOT OT

H€O6XOI[I/IMOCTI/I MMOJIb30BATHCA NPOTPAMMHBIM o0ecreyeHUEM TOJIBKO OT OJHOTI'O ITOCTaBIIHKA.

ITocTanoBKA 3a1a4u K MPpaKTH4YecKoil padore 1

1. U3yunTs npearaeMplii TEOPETUUECKUIM MaTepHall.
2. Pa3zpaboraTh MO/I€Ib HHKEHEPHOT'O IPOEKTa

3. CocraBuTh HH()OPMAIIMOHHYIO MOJIENb TIPOEKTA.

4. Odopmuts otuet. IIpeacraBuTh OTYET IS 3ALLUTHI.

BapuaHThl HHAUBHAYAJIBHBIX 32 IaHUH

B cooTBercTBUMM ¢ yKka3zaHHOW MpeAMETHOW 00JaCThIO

CHUCTCMBI pa3pa60TaTL MOJCJIb MHXXCHCPHOI'O IMTPOCKTA.

Tabnuna 1.2 — lnnuBuyanbHble 3aJaHUS

U KJIacCOM pa3pabaTbiBaeMoii

No [TpenmeTHas o6acThb Kunacc cucremsl
1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 Toprosoe npeamnpusitue SCM

5 ToproBoe npeanpusTue B2C

6 [Topran B2B

7 CtpoutenbHOe IpeaIpusTie NC yuera

8 Bricuiee yuebHOe 3aBeieHUE NC ynpasneHus
9 WndpactpykTypa npeanpusarus CIIIP

10 | AnmapaTtHas uHQPaACTPYKTypa IPEITPUSITUS DKcIepTHas CUCTeMa

Conep:xanue oTyeTa

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

OTuer mO NpakTUYEeCKOl paboTe IOMKEH COCTOATh M3 CIEAYIOIIMX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHaA 4acCThb,

- OCHOBHAsI 4acCTb;

- 3aKJII04YEHHE (BBIBOBI).

BBoaHas yacTe oTueTa JOJKHA BKIKOYATh TYHKTBI:
- YCIIOBHE 3aJ]auy;

- IOPSIIOK BBINIOJTHEHHUS.

- IporpaMMHO-amImapaTHbIiC CPEACTBA, UCITOJIB3YEMBIC ITPU BBIITOJIHCHUHU pa6OTI)I.

3aH_[I/ITa OTUCTa II0 3aK/II04YacTCA B MNPCABABICHUN MNPCIOAABATCIIIO IMOJTYYCHHBIX
PE3YyIbTAaTOB B BUJC (baﬁna U ACMOHCTpAalrM IMOJTYYCHHBIX HABBIKOB IIPH OTBECTAX Ha BOIPOCHI
npenoaaBaTeiIA.

KoHTpoJibHBIE BONIPOCHI

1. Uro Takoe KM3HEHHBIH UK HHKEHEPHOT'0 PoeKTa’?
2. Kak cTpyKTypHupOBaTh MOAETH HHKEHEPHOTO TIPOCKTA.
3. IlpuBeaute 3Tansl pa3pabOTKH UHKEHEPHOTO MPOEKTA.

4. Kakwue stamel Brogaet B cedst moaens XK T10 cormacuao 'OCT 19.102-77?
5. Uto BKIIIOYAET B ce0sl ATall MPEAIPOSKTHOTO UCCIIE0OBAHUS?

6. [Tepeunciure QyHKIIMOHATBHBIC TPEOOBAHUS K HMHKEHEPHOMY TTPOCKTY.

7. Ilepeuncnute 3KCITyaTallMOHHbIE TPEOOBAHUS K MHKEHEPHOMY MTPOEKTY.
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8. Ilepeunciute npaBuia pa3pabOTKH TEXHUYECKOTO 3a/1aHUsL.
9. HazoBuTE OCHOBHBIC Pa3/ieiibl TEXHUYECKOTO 3aaHusI.
10. HazoBure »Tamnsl BeIpabOTKH TPeOOBAHUI K HH)KEHEPHOMY MTPOCKTY.

IIpakTuyeckasi padora 2. OHTONIOrHYECKHE MOIe T HHPOPMAITMOHHBIX CHCTEM

Ienp padoTbl: HM3ydyeHHE METONOB U CPEACTB OHTOJOTMYECKOTO MOJAEIUPOBAHUS;
MPUMEHEHHUE METOJIOB U CPEJICTB OHTOJIOTMYECKOr0 MOJICTUPOBAHUSI.

[IpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMJIEHHE C IPOLIECCOM OMHMCAHUS
WHXEHEPHOT0 MPOEKTa U MOJyYeHUE HABBIKOB MO MCIOJIb30BAaHUIO OCHOBHBIX METOJIOB aHAIHM3a
WHXXEHEPHOTO PEILICHUS.

TpeboBaHust K pe3ysbTaTaM BBIMOJTHEHUS IPAKTUYECKON padOThI:

- HAJIMYUE OMHUCAHUSI UHKEHEPHOTO MPOEKTA;

- IPOBE/IEHUE aHaJIM3a OCYIIECTBUMOCTH BBIIIOJIHEHUS ITPOEKTA;

- HaJIMYKE 3aKJIFOUYEHHUS O BO3MOYKHOCTH PEAIU3alluy IIPOEKTa, COACPHKAILETO 3JIEMEHTHI
OHTOJIOTHYECKOT0 MOJICTMPOBAHUS HHHOBAIIMOHHOTO TPOAYKTA.

OcHoBBI TEOpHUH

[ToHsiTe «OHTONOTUs» OBUIO BBEACHO Kak TepMHH (GHIOCOGHH, M MPHUMEHSIOCH B
Pa3IMYHbIX 3HAYCHUAX. B C(bepe KOMIIBIOTCPHBIX HAYK, OHTOJIOTHA ABJIACTCA MOICIIBIO
OIMCaHMsl MHUpA, COCTOSIIEr0 U3 Habopa TUIOB, CBOWCTB M B3auMmocBszell. [logpazymeBaercs,
YTO OHTOJIOTMYCCKHUEC MOACTIU JOJIPKHBI OTHOCUTLCA K pCaJIbHOMY MUDPY.

B 1990 roxy Tom I'pybep (Tom Gruber) BBen ciaeayrouii TEPMHH: OHTOJOTHS — 3TO
onucanue (mogobHoe (GopManbHOHN crenU(HUKAIMA TPOTPAMMbI) KOHIIETITOB W B3aWMOCBS3EH,
KOTOpbIE MOTYT ()OPMAJIbHO CYILECTBOBAThH JJIsl OJHOTO areHTa WM JJIs COOOLIECTBA arcHTOB.
JIaHHOE OTIPE/ICIICHUE COOTBETCTBYET IMOHSATHUIO MCIIOIb30BAHHSI OHTOJOTHU KaK COBOKYITHOCTH
OIpe/ieNieHHil KOHLenToB, HO Oojee oOmee. Crnycrs Tpu roma, Tom I'pybep ormerwi, 4to
OHTOJIOTUHA OOBIYHO MPUPABHUBAIOTCA K TAKCOHOMHWYCCKUM UCPAPXUAM KJIACCOB, OIIPCACICHUAM
KJIACCOB, HO OHTOJOTHSIM HE OrpPaHMYMBAIOTCSA JaHHBIMH (opMaMH — OHHM TaKXkKe He
JJUMHUTHPOBAHBI B KOHCCPBATHBHBLIX OHNPCACICHUAX, TO €CTb, ONMPECACICHUAX B TPAJUITHOHHOM
JIOTHYECKOM CMBICIIE, TEPMHUHOJIOTUH 0e3 T00aBICHHS 3HAHUIT O MUpE».

OHTOJIOTUH COCTOSIT U3 CIACAYIOLINX KOMNOHEHNOS:

OcoOu.  DOk3eMIUSIpbl ~ WIU  OOBEKTHL.  SIBIAIOTCS  HIKHEYPOBHEBBHIMU
KOMIIOHEHTAMH OHTOJIOTHU;

Krnaccel. AOGcTpakTHble TpYIIbI, KOJUIEKIUU WM HA0Opbl 00BEKTOB. Moryt
NPEJCTaBIATE CO00M HAOOPHI, KOJJICKUUHU, KOHIIENTHI, MPOTPaAaMMHbBIE KJIACChl, THUIIBI
00BEKTOB U TOMY MOJ00HOE;

ATpuOyThl. ACIIEKThI, CBOMCTBA, OCOOEHHOCTH, XapaKTEepUCTUKU WM MapaMeTphbl,
KOTOPBIE MOXKET UMETh OOBEKT;

Otnomenusi. CBoicTBa, Onmarogapsi KOTOPBIM KIIAcChl M 0COOM MOTYT OBITh
CBS3aHbI MEXAy cOO0i;

OyHKIMOHATbHBIE BbIpaxkeHus. Kommuekc cTpykTyp, c)OpPMUPOBAHHBIX U3
OIPE/IEIIEHHBIX OTHOLLIEHUH.

Orpannyenus. PopManbHO YTBEPKJIEHHOE OMUCAHUE TOrO, KaKHe YCIIOBUS
JTOJIKHBI BBITIOJTHATHCS JUISI BXOJHBIX TAHHBIX;

[IpaBuma. VYTBepxknenus B ¢dopme "ecnu-To" (TMpeaIeCTBEHHUK-CIIEICTBUE),
ONMCHIBAET JIOTUYECKUE BBIBOJBI, KOTOPBIE MOKHO U3BJI€Yb U3 YTBEPXKICHUS B
omnpeneneHHon hopme;

AkcuoMbl. YTBepxkAeHHUS (BKJIOYas NpaBWiIa) B JIoTMYecKoill ¢opme, BMecTe
COCTaBJISIIOIIME OOIIME CBEACHHUS O TOM, YTO OHTOJIOTHS ONMHUCHIBAET B CBOEW oOJacTu
npuMeHeHus. JlaHHOe ompenesieHHe OTJIMYaeTcs OT CTaHJAPTHOrO IOHWMAHMS

"akcHOMBI" TeHEpaTUBHOM rpaMMaTHKU U (OPMAJIbHOM JIOTUKH, TaK KakK 3/16Chb aKCHOMBI
9



BKJIIOYAIOT B €0 HE TOJBKO KOHCTAaTHPYIOUIME YTBEPKAECHHUS, HO M TEOPHIO,
MOJIyYEHHYIO U3 AKCHOMAaTUYECKUX YTBEPKICHUI;

CoObiTus. [lpencraBnsator co0oi M3MEHEHNs aTpUOYTOB WJIM OTHOLIEHUIA.

I1o ypOBHIO YHUBEPCAIBLHOCTH BBIACISIOT TPU THUIIA OHTOJIOTHIA:

OHTONOTMU BEpPXHErO0 YPOBHA (MeTaoHTONOrMHM). BHe 3aBucumMocTH OT 3aaau
KOHKpPETHOW MpeAMETHOM 00JacTH, OMMCHIBAIOT o0mue mnoHsaTus. [lpumepom Takoi
onrtonorun ciuyxut WordNet. JlanHbIi THIT OTIIHYAaeTCS HU3KHM YPOBHEM JCTAIBHOCTH,
HalpuMep, MMEIOTCS JHIIb ONHMCaHUs TEPMUHOB HAa €CTECTBEHHOM sI3bIke. Takue
OMHCAHMUSI HE MOTYT OBITh TMOHATHI MAIIMHON, MEXIY HUMHU 3a(QUKCHPOBAHBI TOJBKO
CaMbl€ IPOCTHIE OTHOLICHHUS;

Ontonorun mpeAMETHBIX oOnacTeil. JlaHHBII THUN OHTOJOTHMU OMHUCHIBAET
OTHOCHUTEJIBHO 00IIMe MOHATHUS JIJIs 001uX 3a1a4. B kakoii-to Mepe, JaHHbIE OHTOJIOTUU
OTHOCSITCSI K OHTOJIOTHSIM BEPXHETO YPOBHS;

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

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

- KOHTpoJupyeMsble ciioBap. [IpeacTaBisioT co6oii CIIMCOK TEPMHUHOB;

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

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

- popmanbHas TakcoHoMHs. B oTnmume oT HedopMaIbHOM TAaKCOHOMHH, 3]1ECH
MIPUCYTCTBYET CTPOrO€ HACIIEIOBAHUE;

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

OnucaHus KJIaccoB MOTYT OBITh MTPEICTABIEHBI:

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

- C IPOCTBIMU JIOTUYECKUMHU UJIM MaTEMaTUYECKUMHU OIPaHUYEHUSIMU Ha CBOKCTBA
Y OTHOILICHHS;

- CO CJIOKHBIMH JIOTHYECKUMHU OTHOLICHUSIMU.

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

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

rae 7 — Ha0op TEPMUHOB MPEIMETHON 00J1aCTH;

R — ceMaHTHYECKH 3HAYMMBIE OTHOIIECHHUS;

P — onpenenenune pyHKIUN UHTEPIIPETALINH.

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

ITocTanoBKa 32124 K NPaKTHYeCKOl padoTe 2

1. U3yunTs npearaeMplii TEOPETHUECKHUI MaTepHal.

2. CocTaBUTh OHTOJIOTMYECKYIO MOJIENTb MHKEHEPHOT'O IIPOEKTA.

3. Ha ocHOBaHMY pe3yapTaTOB MOAETMPOBAHHS IIPOBECTH aHAIH3 MIPOIIECCa OPTaHU3AINT
pa3paboOTKN MHHOBAIIMOHHOTO MpOAyKTa Pe3ynbraToM aHaiau3a JOJDKHO SBUTHCS 3aKIIOYEHHE O
BO3MO>KHOCTH peaM3aly IIPOEKTa.

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

BapuaHTbl HHAUBUAYAIBHBIX 3aIaHUN
B cooTBeTcTBHM € yKa3aHHOH mpeaMeTHONH O00NacThi0 M KJIaccoM pa3padaTbiBaeMOi

CHCTEMBI pa3paboTaTh MOJIENb IPOCKTA U TIPOBECTH BO3MOKHOCTH Pa3pabOTKH MPOEKTA.
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Tabmuna 2.1 — UnauBuyanbHbIe 3a1aHUs

Ne IIpeameTHas obiacTh Knacc C

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 ToproBoe npeanpusiTue SCM

9) ToproBoe npeanpusitTue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHus
9 NudpactpykTypa npeanpusiTis CIIITP

10 | AnnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrepTHas CUCTEMa

Conep:kanue oTyera

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

OTtyer MmO mpakTUUECKOW paboTe MOMKEH COCTOATh U3 CIEAYIONIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIN JIUCT;

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

BBonHast wacTh oT4yeTa JOJDKHA BKIIIOYATh IIYHKTBI:  YCJIOBHE 3aJaud; MOPSIIOK
BBITMIOJTHEHMS; IPOTPaAaMMHO-aNapaTHbIE CPEJICTBA, UCTIOIb3yeMbIe IIPU BBHIOTHEHUH PAOOTHI.

- OCHOBHAsI YacTh (ONHCaHue paboThl).

OcHOBHasg 4YacTh OTYeTa BKJIOYaeT B ceOs: ONHCAaHWE MOJACIA HWHXEHEPHOTO
MPOEKTA, HAIMYME 3aKIFOYCHHS O BO3MOXKHOCTH peasli3alliy POeKTa.

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIHCOK MCTOJIb30BAaHHOM JIUTEPATYPHI.

3ammMra OTYeTa 3aKJIIYaeTcsl B MNPEAbSIBICHUU MPENOAABaTEN0  MOJYYEHHBIX
pe3yapTaToB B BUE (hailyia U AEMOHCTPAIlMU MOJYyYEHHBIX HABBIKOB MPU OTBETAX HA BOMPOCHI
MPEno/1aBaTels.

KOHTpOJIbHLIe BOIIPOCHI

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

2. PazpabarbiBaeTcs mpoekT. Omnpenennure OCHOBHBIE OMOPHBIE TOYKU 3PEHUSI, KOTOPHIE
HEO0OXOMMO y4eCTh B Crenu(PHUKAIUA TPOCKTa, U TTOKAKUTE UX B3aMMOOTHOIICHHS, UCTIONb3Ys
JrarpaMMy UE€papXuu TOYEK 3PEHUS.

3. CraHmapTHBI MeTOJ aHanu3a TpeOOBaHWI HE COOTBETCTBYET TpPEOOBAHHSIM K
VHHOBALMOHHOMY ITPOAYKTY. UTO BBI JOJKHBI JE€1aTh B TAKOM CUTYaLUH.

IIpakTuyeckas padora 3. OHTOOrUsI MPEACTABIEHUS TAHHBIX U 3HAHUI B
HHHOBALMOHHBIX PelIeHusIX

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

[IpakTrueckas paboTa HampaBjeHa Ha M3YYCHHE OHTOJIOTHH TPEACTABICHHS TAHHBIX U
3HAHWI B MHHOBAIIMOHHBIX PEIICHUSX.

TpeboBaHMsI K pe3yJIbTaTaM BBIMIOTHCHHSI MPAKTUICCKONW PaOOTHI:

- tHpopMaMOHHAsT MOJENh CHCTEMBbI JOJDKHA COJNIEPKaTh OIMCAHUE CYIIHOCTEH U
CBSI3eH MEXIy HUMH, NpeAcTaBieHHoro B popmare RDF;
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- B 3aBUCUMOCTH OT BapHaHTa 3aJaHUSA MOJCIIb JAaHHBIX JOJI’KHA OT06pa)KaTB CBA3HU U
XapakTep B3aHMOHeﬁCTBHH MCXKIAY KOMIIOHEHTAMH CUCTEMBI.

OcHoBBI TEOPUH

HedopmanbHo OHTOJIOTHS MpencTaBisgeT cOO0H HEKOTOpPOEe OIMCAHME B3IVIAAA HA MHpP
NPUMEHHUTEIBHO K KOHKPETHOW 00JacTH MHTEPECOB. DTO OMHMCAHUE COCTOUT M3 TEPMHHOB U
IIPABWJI MCIIOJIb30BAHMS ATUX TEPMUHOB, OIPAaHUYMBAIOIIMX UX 3HAYEHUS B PAMKaX KOHKPETHOU
o0nacTH.

Ha ¢opmManbHOM ypoBHE OHTOJIOTMS - 3TO CHUCTEMA, COCTOSIAs U3 HaOopa MOHATUH U
Habopa YTBEpXAECHUH 00 STHX MOHATHIX, HA OCHOBE KOTOPBIX MOXKHO OIHMCHIBATH KJIACCHI,
OTHOILIEHMSI, QYHKLIUN U UHIAUBUIBL.

OpHO M3 caMbIX M3BECTHBIX ONpeleleHui oHTosoruu nain Tom I'pyGep, 3By4uT OHO
cienyomumM odpazom: OHTONIOTUS - 3TO TOYHAS CHEUU(DUKALUSA KOHLIENTYyaIn3aluy.

Konuenryanuzanusi - 3TO CTPYKTypa pealbHOCTH, paccMaTpuBaemasi HE3aBUCUMO OT
cJIOBaps NpeAMETHON 001aCTH U KOHKPETHON CUTYyalllu.

Hanpumep, ecnu Mbl paccMaTpuBaeM IMPOCTYH0 IMPEIMETHYIO 00JIacTh, ONHUCHIBAIOILYIO
KyOUKH Ha CTOJIe, TO KOHLENTYyaJln3aluei SBiIsieTcss Habop BO3MOXKHBIX MOJIOKEHUI KyOUKOB, a
HE KOHKPETHOE UX PACIIOJIOKEHNE B TEKYILIMH MOMEHT BPEMEHH.

bonee no3nneit mogudukanueit onpenenenus I'pydepa sBiIseTCsl Takoe OIpesielieHue:
Onronoruss — 3710 (QopmanbHas CcHelu(HUKaANUs COTJIIACOBAHHOW KoHUenTyanu3anuu. [lox
COIIACOBAHHOM KOHILIENTyaJIN3alUel MMOAPa3yMEBAETCs, YTO JaHHAsl KOHLENTyaIn3alys HE €CTh
YaCTHOE MHEHHE, a ABJISICTCS OOIIEH 11 HEKOTOPOU TPYIIIIBI JIFOICH.

CdhopmynnpoBaHo elie JocTaTOYHO MHOTO pa3HbIX onpezeneHuit onronoruu. Hanpumep,
Hukona ['yapuHO ompesiensieT OHTOJIOTHIO cieayronM oopazom: OHTOIOTHS - 3TO popMaIbHAas
TEOpUsl, OTPAHUYUBAIOLIAS BO3MOYKHBIE KOHLIENTyaaIu3aluy MUPA.

HekoTopsie onpenenenus oTpaxkaroT crioco0bl, KOTOPHIMHU aBTOPBI CTPOSAT U UCIIOJIb3YIOT
OHTOJIOTMM, HampuMmep: OHTOJIOTHSL - 3TO HEPAPXUYECKH CTPYKTYPUPOBAHHOE MHOXKECTBO
TEPMHHOB, ONMCHIBAIOIIUX IMPEAMETHYIO 00JacTbh, KOTOPOE MOXET ObITh HCHOJIb30BAHO Kak
UCXO/IHAs CTPYKTYypa JUIst 0a3bl 3HaHUIA.

Conep:xaHue OHTOJIOTHU

OCHOBHBIMU KOMIIOHEHTaMH OHTOJIOTUU MOTYT SIBJISITHCS:

- KJIacChl (WM MOHATHSA),

- OTHOILIEHUS (WM CBOWCTBA, aTpUOYTHI),

- pyHKIIUH,

- aKCHOMBI,

- OK3EMIUISIPBI (WJIM UHIUBUBI).

Knacchl uinum MOHATUS HUCMONB3YIOTCS B IIMPOKOM cMbicie. IloHATHEM MOXeT OBITh
ato0asi CyIIHOCTh, O KOTOpPOM MOKeT ObITh JaHa Kakas-nnbo uH@opmanus. Kmaccel - 310
abCTpaKTHbIE TPYMIbL, KOJJIEKIMM WM HaOopel 00BbekTOB. OHM MOTYT BKJIIOYaTh B ceOs
AK3EMILISAPBI, IpYrHe Kiacchl, JUOO K€ coYeTaHus U TOro, u apyroro. Kiaccel B OHTOJIOTHAX
OOBIYHO OpraHM30BaHbl B TAKCOHOMHIO - HEPAPXHUECKYI0 KIACCH(PHUKAIMIO TMOHATUH IO
OTHOHIeHMIO BkmoueHus. Hampumep, kinaccsl Myxxkunna u JKeHImHa SBISIOTCS MOAKIacCaMu
kyacca YenoBek, KOTOPBIN B CBOKO OUEPEb BKIIIOUEH B Kilacc MIIeKONUTAIOIIKE.

OTHOLIEHUST TPEICTABISIIOT THI B3aUMOJEUCTBUS MEXAY MOHATHSIMH MPEIMETHON
obnactu. @opmasibHO N -apHbIE OTHOIICHUS ONPEIENIAIOTCS KaK MOJAMHOKECTBO IPOU3BEACHUS N
mHOkecTB: R € C1 x C2 x ... x Cn. Ilpumep GunapHoro otHomenus - ornomenne YACTb-
LIEJIOE. OtHoueHuss TOXX€ MOTYT OBITh OpPraHU30BaHbl B TAaKCOHOMHIO IO BKIIOYEHHIO;
HalpuMep, OTHOILIEHHUs OBbITh OTLOM JUIsi M OBbITh MaTepblo JJIi Ha MHOXECTBE JIIOJeH
coJiepKarcs B OTHOLIEHUU OBITh POAMUTENEM JUIs, KOTOPOE B CBOIO OYepeab COJEPKHUTCA B
OTHOILEHUH OBITh IMPEIKOM AJIS.

@YHKIUHU - 3TO CIIELUAIBHBINA CIIy4ail OTHOLIEHUMN, B KOTOPBIX N -i 3JIEMEHT OTHOILLECHUS
OJTHO3HAYHO ompenensercs N-1 mnpeamecTByromuMu siaeMeHTaMu. PopMmanbHO (YHKIHU
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ompezensoTes chneaytomuMm obpazom: F: Cl x C2 x .. x Cn-1 -> Cn. IIpumepamu
(GyHKIIMOHAJIBHBIX OTHOILIEGHUN SIBIISIIOTCS OTHOLICHHS] OBITh MaTephlO Ml HAa MHOKECTBE
JrOeH, WM IIEeHA IMOJEPKAHHOTO AaBTOMOOWIIS, KOTOpash BBIYUCISAETCS B 3aBHUCUMOCTH OT
MOJIeJIM aBTOMOOWJIS, 1aThl U3TOTOBJICHUS U ITpodera.

AKCHOMBI HCIIOJIB3YIOTCSI, YTOOBI 3allUCaTh BBICKA3bIBaHMS, KOTOPbHIE BCETJa MCTUHHBI.
OHu MOryT OBITh BKJIIOYEHBI B OHTOJIOTHIO JUIS Pa3HBIX IeNied, HalpuMep, IJs OIpe/eieHHs
KOMIUIEKCHBIX OTpaHMYEHUH Ha 3HAYEHUs! aTpuOyTOB, apryMEHTbl OTHOLIEHWM, AJI IPOBEPKU
KOPPEKTHOCTH HUH(OPMAILIMH, OTIMCAHHOM B OHTOJIOTHH, UJIU /711 BBIBOJ]Aa HOBOM MH(OpMAIIUH.

B kauecTBe mpuMmepa TOro, 4To B paMKax OHTOJIOTMH NOHMMAETCS IOJ aKCUOMAMH,
MO>KHO TPUBECTH CIEAYIOIIEE MOJIOKEHHE U ero (popMalibHYIO 3aluCh Ha A3bIKE HCUYHCIICHUS
IIPEIMKATOB IIEPBOIO NOPSAIKA:

PaGoTHuUK, ABIAIOMIMIACS PYKOBOAUTEIEM ITPOEKTA, Pa0OTAET B IPOEKTE.

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

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

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

IMeau co3nanusi OHTOJIOTHIA

B mocnegnue roasl pazpaboTka OHTOJOTUHN - SBHOE (OpMaNbHOE ONMHCAHUE TEPMHUHOB
MpEeAMETHOM 00JacTH W OTHOLICHHWNM MEXJy HUMU - MEPEXOJUT M3 Mupa jJabopaTopuil 1Mo
HCKYCCTBEHHOMY HWHTEIIJIEKTY Ha padoure CTOJIbI AKCIEPTOB MO MPEAMETHBIM obnacTsM. Bo
BcemupHoii mayruHe WWW onrtomoruu cramu oObMHBIM siBeHHEM. OHTONOTHH B CETH
BapbUPYIOTCS OT OOJBIINX TAKCOHOMHUH, KaTETOPU3UPYIOIINX BeO-caiiThl (Kak Ha caiite Yahoo!),
JI0 KaTeropu3aluii poJaBacMbIX TOBAPOB M UX XapaKTEPUCTUK (Kak Ha caiite Amazon.com). Bo
MHOTUX AUCHMIUIMHAX celyac pa3palaThIBAlOTCS CTaHAAPTHBIE OHTOJOTHUH, KOTOPHIE MOTYT
MCIIOJIb30BAThCS AKCIEPTaMU IO MPEAMETHBIM 00JacTsIM JUJIsi COBMECTHOI'O HMCIIOJb30BAaHUS U
AHHOTHUPOBaHUS UH(OPMALIUU B CBOEH 00IACTH.

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

Onrosorusi onpezenser oOMMN cIOBapb JIsi YYEHBIX, KOTOPbIM HYXHO COBMECTHO
UCIIONIb30BaTh  MH(pOpMaruio B  mpeaMeTHod  oOnactu. OHa  BKIIOYAET  MAalIMHHO-
UHTEpHpeTHpyeMble (HOPMYITUPOBKM OCHOBHBIX MOHATUN MPEIMETHOM 00JacTH W OTHOIIEHMS
MEXTy HAMH.

[Touemy BO3HHMKAeT MOTPEOHOCTh B pa3pabOTKe OHTOJIOTMU? BOT HEKOTOphIE MPUUYUHBI,
KOTOpBIE HUXKe OyIyT pacCMOTPEHBI MOJpoOHEe:

- JUI1 COBMECTHOI'O HCIOJIb30BAHUS JIOJABMU WM MPOrPaMMHBIMHU areHTaMHu OOIIEro
MOHUMAaHHUS CTPYKTYPbI HH(POPMAIIHH;

- JUI BO3MOXHOCTH ITOBTOPHOT'O UCIIOJIb30BAHUS 3HAHUN B TIPEAMETHON 00J1acTH;

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

- JUI OTJeNICHHsI 3HaHUH B MIPEIMETHOM 00JacTH OT ONEepaTUBHBIX 3HAHUM;

- I7Is1 aHAJIM3a 3HAHUH B TIPEIMETHON 00J1acTH.

CoBMecTHOE HCHOJB30BAHMWE JIIOJABMU WM TPOTPaMMHBIMH areHTaMud OOIIero
MOHUMAaHHUS CTPYKTYpPbl HH(POPMAIIUK SIBISETCS OAHOW M3 Hanboyiee OOmMX Ieneld pa3paboTKu
oHrosoruil. K npumMepy, mycTb HECKOJIBKO Pa3IMUHBIX BeO-CaATOB coiep)kaT MHPOPMALUIO 1O
MEAMIIMHE WJIA TMPEJOCTaBISIOT HMHQOpPMAIMIO O IUIATHBIX MEAMIMHCKHX — YCIIyrax,
oraunBaeMbIX depe3 MurtepHer. Eciau 3Tu BeO-caiiThl COBMECTHO HCIOJB3YIOT U MYOIMKYIOT
OIHY W Ty € 0a30Byl0 OHTOJIOTMIO TEPMHHOB, KOTOPHIMH OHHU BCE IOJB3YIOTCS, TO
KOMIIBIOTEPHBIE areHThl MOTYT W3BJEKaTh WH(AOPMAIMI0O W3 OTHX pPa3JIUYHBIX CaWTOB U
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HaKaIuIMBaTh €e. ATEHTHl MOTYT HCIOJIb30BaTh HAKOIUICHHYIO MH(OpMAIMIO JJs1 OTBETOB Ha
3aIrpochl MOJIb30BaTeNIel WK KaK BXOJHbBIC JaHHbIE IS IPYTUX MPHIIOKEHUH.

ObecneueHrie BO3SMOKHOCTH MCIIOJIb30BAHUS 3HAHUH MPEIMETHOM 001acTH CTal0 OHOU
U3 JBUXKYIIMX CWJI HEJaBHEro BCIUIECKa B M3y4YeHHHM OHToJorui. Hampumep, ans moneneit
MHOTHX Pa3IMYHBIX MPEIAMETHBIX 00JIacTeld HEe0OXO0aUMO C(HOPMYIHPOBATH MOHITHE BPEMEHH.
OTO TMpelaCTaBiICHHE BKIIOYACT IOHATHE BPEMEHHBIX MHTEPBAJIOB, MOMEHTOB BPEMEHH,
OTHOCHTEJIbHBIX MEp BpEeMEHHU U T.A. Eciu oHa Tpymnmna ydeHbIX JIeTalbHO pa3paboTaeT Takyro
OHTOJIOTHIO, TO JAPYrH€ MOTYT MPOCTO IOBTOPHO HCIIOJIb30BaTh €€ B CBOMX MPEIMETHBIX
obnactsx. Kpome Toro, ecnmm HaM HYXHO CO3/1aTh OOJBIIYIO OHTOJIOTHIO, MBI MOXEM
MHTETPUPOBATh HECKOJIBKO CYILECTBYIOIIMX OHTOJOTHM, OMUCBHIBAIOIIUX YacTH OOJBIION
npeaMeTHOl obmactu. MBIl TakkKe MOXEM IOBTOPHO HCHOJIb30BATh OCHOBHYIO OHTOJIOTHIO,
takyro kak UNSPSC, u pacmipuTs ee 4Jig OnrMcaHus MHTEPECYIOIIEH HaC IPeAMETHOM 00JIacTH.

Co3nanue SBHBIX JOIMYIICHUN B MPEIMETHON 00JIaCTH, JIEkKAIIUX B OCHOBE peau3allii,
JAaeT BO3MOXXHOCTh JIETKO HM3MEHUTh OTH JOINYIIEHUS MpPU HM3MEHEHMM HAIUX 3HAHUH O
npeaMeTHoi  obmactu. JKecTkoe KOAWPOBAaHHE NPEANONIOKEHHH O MHpe Ha  S3BIKe
MPOrpPaMMHUPOBAHUS PUBOJUT K TOMY, YTO 3TH MPEINOJIOKEHUS HE TOJIBKO CIOKHO HAWTH U
MOHATh, HO W TaKXe CIOXXKHO HM3MEHUTh, OCOOCHHO Hemporpammucry. Kpome Toro, siBHbIE
cnenuduKaluy 3HaHUN B MPEAMETHOI 00JIacTH MOJIE3HBI JAJIsi HOBBIX MOJIb30BaTeNIel, KOTOPhIE
JIOJDKHBI Y3HATh 3HAYEHUS] TEPMHHOB TIPEAMETHON 00JIaCTH.

OtneneHue 3HaHWM MPEIMETHOW OOIACTH OT ONEPATUBHBIX 3HAHUU - ITO €lIe OJUH
BapuaHT OOIIEr0 NMPUMEHEHUS OHTOJIOTHI. MBI MOXEM omucath 3aaadyy KOH(UTYpHUPOBaHUS
MPOJYKTa U3 €ro KOMIIOHEHTOB B COOTBETCTBUU C TpeOyemoi crneuudukanueii u BHEAPUTH
nporpaMMy, KOTOpasi HeNaeT 3Ty KOH(PHUIypaluio HE3aBUCHMOH OT MpOAYKTa W CaMHX
KoMroHeHToB. [locie 3Toro ™Mbl MoOkeM pa3pabdoTaTh OHTOJOTHIO KOMIIOHEHTOB U
xapakTepucTuk OBM U NpUMEHHTH 3TOT ITOPUTM Uil KOH(PHUTYPHUPOBAHHUS HECTaHIAPTHBIX
OBM. M5l Takke MOXEM HCIOJb30BaTh TOT XK€ alrOpUTM s KOH(UTypHpoBaHUS JIM(PTOB,
€CIIM MBI TIPEIOCTaBUM €My OHTOJIOTHIO KOMIIOHEHTOB Ji(Ta.

AnHanu3 3HaHMH B TpeAMETHOW 00JIaCTM BO3MOXKEH, KOIJa HMMeeTcs JeKiIapaTHBHas
cnenudukanus TepMUHOB. DOpManbHBIA aHaIW3 TEPMHHOB YPE3BBIYAMHO IIEHEH Kak MpH
HOIBITKE MOBTOPHOT'O UCIOIb30BAHNUS CYIIECTBYIOIUX OHTOJIOTUH, TaK ¥ MPH UX PaCIIUPEHUH.

Yacro oHToOsIOTHS MpEeAMETHON o0iacTu caMa o ceOe He sBiseTcs 1enbto. Paspaborka
OHTOJIOTUM CPOJHH OIpeJeNeHHI0 Hadopa JaHHBIX M HMX CTPYKTYpPbl A HUCIOJIb30BaHUS
JIPYTUMH TIporpaMMaMH. MeTOoIbl pemieHHus 3ajad, JTOMEHHO-HE3aBUCUMBIE TNPHIOKEHUS H
IpOrpaMMHBIE areHThl HCIOJNB3YIOT B KauecTBE JIAHHBIX OHTOJOIMM M 0a3bl 3HAHMI,
MIOCTPOCHHBIE HA OCHOBE ATUX OHTOJIOTHH.

ITocTanoBKa 32124 K NPpaKTHYeCcKol padore 3

1. M3yunre npeasiaraeMplil TEOPETUUECKUNA MaTepUal.

2. Pazpaboraiite nH(OPMAIMOHHYIO MOEIb JIJIsl BHIOPAaHHOTO MHXKEHEPHOTO IPOEKTA.

3. ITocTpoiite MOAENb PEACTABICHUS JaHHBIX.

4. CocraBbTe OTYET, BKIIOYAIONIMA MOJETb MPEJCTAaBICHUS JIaHHBIX, OIHCAHUE
KOMITOHEHTOB CHCTEMBbI, IOTOKOB JTAHHBIX, XPAHWJIHII U BHEIIHUX 00BbeKTOB. [IpeacraBbre oTueT
10 IPAKTUYECKON paboTe /IS 3aIlMTHI.

BapuaHTbl HHAUBUAYAIBbHBIX 3aIaHUN

B cooTBeTcTBUU C yKa3aHHOU MpEeAMETHON 00IAcCThI0 M KIIACCOM pa3padaThIBA€MOTO
MPOEKTAa MOCTPOUTE MOJIETh MPEJCTABICHUS TaHHBIX, BKIIFOYAas BO3MOXKHBIE B3aUMOJICHCTBUS
MEXIy KOMIIOHEHTAMH CHCTEMBI.

Tabnuma 3.2 — UnauBuayanbHbIe 3a1aHUS

No [TpenmeTHas o6nacth Kmacec UC
Ckitan MRP
2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

14




3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusitue SCM

5 Toproeoe npeanpusiTue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHust

9 WudpacTpyKkTypa npeanpusiThs CIHIIP

10 | AnmapaTtHas uHQpaACTPYKTypa IPEeITPUSITUS DKcrepTHas cucreMa

Conep:xanue oT4yeTa

Ilo BbImosHEeHHON paboTe cocraBisgercs oTdeT. OTYET BBINOJHACTCA B 3JIEKTPOHHOM
Buze. I10 BBIMOTTHEHHOMY OTYETY IMTPOBOAUTCS 3alUTa MPAKTUIECKON pabOTHI.

OTuer mo npakTUYecKOll paboTe IOMKEH COCTOATh W3 CIEAYIOLIMX CTPYKTYPHBIX
DJIEMEHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAaA 4acCThb,

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

- 3aKJII04YEHHE (BBIBOBI).

BBosHas yacTh oT4eTa JOJDKHA BKIKOYATh ITYHKTHI:

- YCIIOBHE 3aJjauu;

- IOPSZ0K BBITOJIHEHMS.

- IPOrpaMMHO-aMNMapaTHbIE CPEJCTBA, UCIIOIb3yEMBbIE IIPU BHINIOJIHEHUN PAOOTHI.

3amura oT4eTa o MPaKTUYECKON paboTe 3aKIH0YaeTCs B IPEIbSIBICHUH MPENOAABATEINIO
MIOJIyUYEHHBIX PE3YyJIbTaTOB B BUJIE (ailia U JEMOHCTPALIUU MOJyYEHHBIX HaBBIKOB IPU OTBETAX
Ha BOIIPOCHI NPENOAaBaATENs.

KOHTpOJIbHLIe BOIIPOCHI

1. Maiite onpenesieHne IOHATHIO «MOJENb MIPEACTABICHUS TaHHBIX».

2. Kakue Tumbl cBsI3U MOTYT IIPUCYTCTBOBATh B PENSIIMOHHBIX BJ1?

3. laiiTe onpeaeneHue MOHATUIO «TIOTOK TaHHBIX».

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

6. KeM 1 111 yero Mo>keT ObITh HCHOJIL30BaHa MOJIENE JaHHBIX ?

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

Heas padorpl: M3ydeHue METONOJOTHMM CEMAHTHYECKOTO MOJECTUPOBAHUS JAHHBIX.
[TonydyeHrne HaBBIKOB MO MPUMEHEHHMIO METOMOJIOTHH Ui pa3padOTKu HH(GOPMAIMOHHOTO
oOecrieyeHus MPoeKTa.

[IpakTuueckass paboTa HampaBlieHa HAa O3HAKOMJICHHE C OCHOBHBIMH TOHSATHSMU
MECTOJOJIOTHUHN CEMAHTUYCCKOTO MOACIIUPOBAHUA TAHHBIX, IOJTYYCHUE HABBIKOB IO ITPUMCHCHUIO
MaHHBIX TOHATHH TpH  pa3paboTKe MPOEKTa, U3YYCHHE METOJ0B  MPOCKTUPOBAHUS
I/IH(l)OpMaLII/IOHHOFO 0o0ecreYeHNs CUCTEMBI.

TpeboBanust K pe3ynbTaTaM BBIMOJIHEHUS TPAKTUYECKON padOThI:

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

OcHoBBI TECOPUH

B IMPOCKTUPOBAHNN OHTOJIOTHH YCIOBHO MOKHO BBIACIIMTL JBa HAIPABJICHUA, OO
HCKOTOPOro BpPCMCHU PA3BUBABIIMUXCA OTACIILHO. HepBoe CBA3aHO C€ TMPCACTABICHHUCM
OHTOJIOTHMH KaK q)OpMﬂIIBHOfI CHCTCMBI, OCHOBAaHHOM Ha MaTEeMaTHYSCKH TOYHBIX aKCHOMax.
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Bropoe nHampasiieHHE pa3BUBAIOCh B PAMKAX KOMIIBIOTEPHOM JIMHIBUCTUKA U KOTHUTHUBHOH
HayKH. Tam owronoms IOHUMANIACH KAK CUCTEMA aOCTPAKTHBIX MOHITUMN, CYIIECTBYIOUIMX TOJBKO B
CO3HAHMUM Y€JI0BEKA, KOTOPAsk MOXKET ObITh BhIPa)KEHA HA €CTECTBEHHOM SI3bIKE (MJIM CPEICTBAMU
KaKOW-TO Jpyroil cucreMbl cUMBOJOB). IIpu 3TOM OOBIUHO HE JenaeTcsl MPEArOoIOKEHUH o
TOYHOCTH WUJIM HETIPOTUBOPEUMBOCTH TaKOH CUCTEMBI.

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

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

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

- 10 CcTeTeHu (GOPMaITBbHOCTH;

- 110 HAIlOJIHEHUIO, COJIEPKUMOMY;

- 110 1IeJIU CO3/1aHusl.

PaccmoTpum cooTBeTCTBYIOIIUE KIacCU(DUKAIIUY 110 TIOPSAKY.

Kanaccnpukanus no crenenu ¢popmanbHocT. "'CrekTp oHTO0THI"

OOBIYHO JIOJM U KOMIIBIOTEPHBIE areHThl (MporpamMmbl) HUMEIOT HEKOTOpOe
IPEJCTaBICHUE O 3HAYEHUSX TEPMHUHOB. lIlporpammuble areHTbl HMHOIZA MPEAOCTaBISAIOT
crenu(pUKalrio BXOJIHBIX U BBIXOJHBIX JAHHBIX, KOTOPBIE TAKKE MOT'YT OBITh MCIIOJIb30BAHBI KaK
crengauns rporpammy. CXOJTHBIM 00pA30M OHTOJIOTHH MOTYT OBITh MPUMEHEHBI, YTOOBI MIPEIOCTABUTh
KOHKPETHYI0 crHenu(ukanuio HWMEH TEepPMHUHOB M 3HA4eHUH TepMHMHOB. B pamkax sToro
NOHUMaHUsI (TJIC OHTOJIOTHS SBJISACTCS CHenu(pUKANNEH KOHIICNTYATbHON MOJCIH - romenryamsaum)
CYIIECTBYET IPOCTOp il Bapuanuil. OTaeabHbIe BUIbI OHTOJOTHH MOTYT OBITH MpECTaBICHBI
KaK TOYKH Ha CIIEKTPE B 3aBUCUMOCTHU OT JeTallell UX pean3alnu.

FaTanork Ha ocHoee 1D

Cnosapy TEPMMHOE
P P Tezaypychl.

HethopmanbHele OTHOWEHKWE «Bhiwe- Himes

TAKCOHOMIAK

PopMancHele
TaKCOHOMKM

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

A3 BHOHKTMEHEBIE KNACCHI,

{JBpaTHeIE CBOWCTES
MNpoMsEONEHEIE NOMMHECKME

OrpaH4EHIAA

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

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

Hpyroii cnenudukanueii OHTOJIOTUH MOXKET OBITh 21occapuil, PEICTaBISIONINN Co00i
CIMCOK TEPMHHOB C HMX 3HAUEHUSAMHU. 3HAUYEHHS OIMCBHIBAIOTCS B BHJIE€ KOMMEHTApUEB Ha
€CTECTBEHHOM $I3bIKE. DTO JaeT Oosblie HH()OPMALIUU, TOCKOIBKY JIOAH MOTYT MPOYECTh TAKOU
KOMMEHTapuil M TIOHATh CMbICI TepMuHA. MHTeprperauuu TEPMUHOB MOTYT OBITh
MHOTO3HAaYHbIMU. ['JIoOCCapuu HENPUTOIHBI JJIS aBTOMATHYECKOH O0O0paOOTKU MPOrpaMMHBIMU
areHTamu, HO MOXHO, KaK U paHee, IPUCBOUTH TepmuHaM [D.

Te3zaypycel HeCYT NOTNOIHUTEIBHYIO CEMAaHTHUKY, ONPEIENsisl CBA3H MEXAY TEepMUHAMHU.
OTHoleHus,, CBOWCTBEHHBIE [UIsl TE3aypyCOB: CHUHOHUMHUS, uepapxuyeckoe OmMHOUleHue W
acconuanus. PaHHue nepapxuu TEPMUHOB, NosBUBIIMECS B CeTH, ONpEAeI i TEPMUHBI Yyepe3
orepanuu 0000meHust U yrouyHeHus. Y ahoo, HampuMep, BBesa HEOOJBIIOE YHCIO KaTeropuit
BEPXHET0 YpOBHS, TaKUX, KaK " mpeameTsl oAex bl ". 3areM " miatbe " Onpeaensyioch Kak BHUJL
(>xeHCKOM) onexnbl. SIBHas mepapxus Yahoo HE COOTBETCTBOBaJa B TOYHOCTH (hOPMaTbHBIM
cBoiictBaMm uepapxuyeckoro otHomeHus: [TOJIKIIACC-KJIACC. B takux uepapxuisix MOMXKET
BCTPETUTbCA CHUTyalusi, B KOTOPOW 3K3EMIUISP KJacca-MOTOMKA HE SIBISIETCS 3K3EMILIIPOM
KJacca-npenka. Hampumep, obmas kareropus " mpeaMeTsl 0exkbl " UMeeT MojaKaTeroputo "
JKeHckue " (KoTopasi ToJbKHA Oblia Obl 00Jiee TOUHO HAa3bIBATHCA " KEHCKHUE MPEIMETHI OJI€KIbI
"), a 3Ta KaTeropus, B CBOIO OUepe/b, BKIIOUAET MOAKATeropuu " akceccyapbl " u " muaThs .
ScHo, uTo akceccyapsl, Harpumep " Opomu ", He ABISIOTCA MpeaMETaMH OAEKIbl. 31eCh He
BbINOIHAETCS BakHOE cBoMcTBO oTHOWEHUs [TOAKIIACC-KJIACC - TpaH3UTHUBHOCTD.

Hanee crnenyer Touka ¢hopmanvhvle makconomuu. ITa PA3HOBHIHOCTb OHTOJOTHM
BKJIIOUaeT TouHoe onpenenenue otHorreHus [10IKITACC-KIJIACC (o603HagaeMoro kak iSA ).
B Takux cucremax cTporo coONIOIACTCS MpaH3umueHOCms» OTHOIICHHS ISA: ecu A SBIsIeTCS
HoJKJIaccoM Kiacca B, To kaxplii moakmacce kiacca A Takxke sBJseTcs MOKIaccoM Kiacca B.
Crporas uepapxusi KjJaccoB HEOOXOAMMa MpPHU HCIOJb30BAHWU HAcleAOBaHUS AJIs MPOLEAYpPbI
JIOTUYECKOI0 BBIBOJIA.

Crnenyronjasi TOYKa CIEKTpa - HaJM4W€ B OHTOJIOTMYECKOM cHucTeMe (QOopMallbHOTO
otHomeHust DK3EMITISAP-KJIIACC (o6o3nauaemoro kak isInstanceOf ). Hekortopsie
KJIacCU(UKALMK BKIJIIOYAIOT TOJBKO HMMEHa KJIACCOB, JPYIrHe cojAepKaT Ha HUKHEM YpOBHE
sk3eMIUIsipel  (MHauBUIbI). s otHomenus OK3EMIUIAP-KIIACC BblmonHsieTcs  Tak
Ha3bIBaeMas "HacjaeIyeMOCTh" BIOJIb OTHOMICHHS ISA: eciu A SBIsSETCS MOAKIacCOM Kiacca B,
TO KaXABIM DSK3eMIULIp Kiacca A Takxke SBISETCS JK3eMIUsipoM kiacca B. Iloatomy B
IPUBEIEHHOM BbllIe Mpumepe " Opomn " He MOTryT OBbITh NOMEIIEHbI B HEpapXuH Huxke "
MpeaAMET OAEKIbI ", Ma)xke B MOJAKATETOpHUIO " >KEHCKHWE NPEeIMEThl OJeXKAbl ", WIM CTaTh
AK3EMIUISIPOM 3TON KaTErOpHUHU.

Jlanee cpenu CTPYKTYPHBIX 3JIEMEHTOB MOSIBIISIOTCS ¢10mbl. 371ech KJIAcChl (MHOTa MX
Ha3BIBAIOT (hpetimamu ) MOTYT UMETh HHPOPMALIHIO O cgoticmeax (ciomax). Hanpumep, kmacc "
mpeaIMeT OJexabl " MOXET MMeTh cBoiictBa " meHa ", " cmeman u3 ". CBoiicTBa OBIBarOT
0COOEHHO TOJIe3HBIMHU, KOT/Ia OHM OTpe/eNIeHbl Ha BEPXHUX YPOBHSAX MEPAPXHMU U HACIETYIOTCS
noakiaccamu. Tak, B OTpeOUTENBCKON HepapXuu Kiacc " MpoAyKT " MOXKET UMETh CBOWCTBO "
1eHa ", KOTOpoe MoJy4aT BCE €ro MOAKIACCHI.
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Bonbiiell BBIpa3UTENBHOCTHIO 0O0JIAAIOT OHTOJOTHH, BKIIIOUAIONINE OTPAHHYCHUS HA
o0yacTh 3HAUEHUN CBOMCTB. 3HAUEHUS CBOWCTB OepyTcs U3 HEKOTOPOIO IMPeIoNpeeIeHHOTO
MHO’KECTBA (ILI€JIbIE€ YHUCJIa, CUMBOJIBHBIE KOHCTAHTBI) WJIM U3 IIOJMHOYKECTBA KOHIIENTOB
OHTOJIOTHH (MHOYECTBO IK3EMILISIPOB JAHHOTO Kjlacca, MHOXECTBO KjaccoB). MO)KHO BBECTH
JIOTIOJIHUTEIIbHBIE OTPAaHUYEHUs Ha TO, YTO MOJXKET 3alojiHATh cBoiicTBo. Hampumep, mns
cBorictBa " ciaemaH u3 " kimacca " mpeaMeT OAeKIbl " 3HAYEHHs] MOTYT OBITh OTPAaHUYCHBI
’K3eMIuIIpamMu Kiacca " matepuan ". JIerko yBuIETh MpOOIEMBI, KOTOPbIE MOTYT BOSHUKHYTH B
9TOM CiIy4ae MpPH MCIOJIb30BaHUM HECTPOroi TakcoHomuu. Ecmu " nyxu " - moTomok kiacca "
IIpeIMET OEK/bl ", TO OH yHAclIeyeT CBOWCTBO " clienaH u3 " BMECTEe ¢ OIpaHUYEHHEM Ha €ro
snavenus (" marepuan ).

B menom ¢ HEOOXOIMMOCTBIO ONHUCHIBATH 0o0J€e CIOXKHBIE (AKTHI BBIPA3UTEIbHBIC
CpeICTBAa OHTOJIOTHMHM (M €€ CTPYKTypa) ycioxHstoTcs. Hampumep, mMoxeT mnorpeOoBaThCs
3alOJIHUTh 3HAUYEHUE KAKOro-TMOO CBOWCTBA JK3EMIUIApA, MCIOJB3YSl MaTeMaTHYeCKOe
BBIpaXXEHHE, OCHOBAHHOE HA 3HAYEHUSIX JIPYTMX CBOMCTB JAHHOTO SK3EMILIApA WM 3HAUYCHUSIX
CBOWCTB JIPYTHX 3K3eMIUISIPOB. MHOTHE OHTOJIOTHH TMO3BOJISIIOT OOBSBIATH /1B M Oojee Kiacca
TU3BIOHKTUBHBIMU  (HEMEPECEKAIIUMHUCSA). JTO O3HA4aeT, YTO Y JIaHHBIX KJIACCOB HE
CYILIECTBYET OOIIUX HK3EMIUISPOB.

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

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

Kaaccudukanus no ueiau co3ganus

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

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

NOBTOPHO UCNonNb3yeman B

OHTONnormMu pa3sHbiX NpeamMeTHbIX obnacTax

BEPXHEro YpoBHS

NOBTOPHO UCnonb3yemas BHYTPW

OnTonoruu NpeAMeTHbIX) OAHOWN NnpeameTHOW obnacTh

obnacTten

HET BOSMOXHOCTWN NOBTOPHO

MpuknagHble
Ncnone3oBaThb

OHTOJTOTHKA

Puc. 2.2. Knaccudukanus OHTOJIOTHI 1O eI CO3IaHUS

OHToOMI0THS MpPEACTABJICHUSA

Ilenp ee co3maHus - omucaTh OONACTh TPEJCTABICHUS 3HAHWUN, CO3/1aTh SI3BIK IS
cnenuduKaluy Ipyrux OHTOJOTUM Oojiee HU3KUX ypoBHEH. [Ipumep: onvcanue MOHATHH S3bIKa
OWL cpencteamu RDF / RDFS. B naHHOM omucaHuM ONPEACISIOTCS TaKUe IMOHSTHS, Kak
"knacc", "oTHomeHue", "orpaHnueHne Ha 3HaYeHUE cBoMcTBA", "MoMeH", ""nuana3on" u T.II.
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rdfs:Resource

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

owl:Restriction

—— owl:AnnotationProperty

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

Puc. 2.3. OnTonorus npencrasnenus i a3sika OWL

OHTOJI0THSI BEpXHEro YPOBHS

Ee Ha3HaueHue - B CO3AaHNUU €AMHON "MpaBUIIbHON" OHTONIOTUH, (PUKCHUPYIOLIEH 3HAHUS,
oOure s HEeCKOJIbKMX IMPEAMETHBIX 00JacTei, U B MHOIOKPAaTHOM HCIIOJIb30BAHUU JaHHOMU
oHtosoru. CylIecTBYeT HECKOJIBKO KPYIMHBIX OHTOJOIMH BEPXHErO YPOBHS: cye, noics, sovo,
onronorus JIxona Cosbl (J.Sowa) u apyrue. Ho B 1LeIOM MOMBITKH C€O37aThb OHTOJIOTHIO
BEPXHEr0 YpPOBHS Ha BCE Cllyyau >KM3HM IOKA HE MPUBEIM K OKUJAAEMbIM pe3yibTataM. MHorue
OHTOJIOTMM BEPXHEr0 YPOBHS MOXO0XKH JApyr Ha apyra. OHU copep:KaT OJHU U T€ K€ KOHIIETITHI:
CYIIHOCTb, SIBJI€HHE, IpOLeCC, OOBEKT, pOJb, MPOCTPAHCTBO, BpEMs, MaTepus, COOBITHE,
JIEUCTBHE U T.II.

Entity

Subclass-0f

Physical 4—————0—'5—@'11———— Abstract

A rAA

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

Puc. 2.4. Bepxuuii ypoBenb nepapxuu onroiorun SUMO
OHToJIOrHSI MPEeAMEeTHOM 00J1aCTH
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Jlpyroe Ha3BaHUE - OHTOJIOTUS JoMeHa. HazHaueHue cxoxe ¢ Ha3HAYeHUEM OHTOJIOTHU
BEPXHEr0 YpOBHS, HO 0O0JacTb WHTEpeca OrpaHHuYEHa OJHOW MpeIMETHOM 001acThio (T.H.
JIOMEHOM), HampuMep, aBHALUs, MEIUIMHA, KYJIbTypa, TUCTAHIMOHHOE oOyuyeHue, MHTEepHeT-
TexHojoruu. OHTONOrHS MHpeaIMeTHOM o0mactu 0000IIaeT MOHSATHS, HUCHOJB3YIOIIMECS B
HEKOTOPBIX 3a7jadyax JOMEHa, a0CTparupysch OT CaMHX 33hay (Tak, OHTOJOTHS aBTOMOOMIIEH
HEe3aBHCHMa OT JIIOOBIX 0COOEHHOCTEW KOHKPETHBIX MapoK MalluH). Bo MHOTMX AMCHMITIMHAX
ceifuac pa3pabaTBHIBAIOTCS CTaHJAPTHBIE OHTOJIOTMH, KOTOpPBIE MOTYT HCIOJIB30BATHCA
JKCIIePTaMH MO TMPEAMETHBIM 00JacTAM JJs COBMECTHOI'O HCIIOJIb30BAHUS M aHHOTHUPOBAHUS
uHpOpMauu B CBOEH 06macTu.

Hanpumep, B 001acTi MeIMIIMHBI CO3/IaHbI OOJIBLINE CTAHAPTHBIE, CTPYKTYPUPOBAHHBIE
cioBapu, takue kak SNOMED CT (Systematized Nomenclature of Medicine - Clinical Terms -
CUCTeMaTU3UpPOBAaHHAS HOMEHKJATypa MEAMIMHBI - KIWHUYeckas TepmuHoinorus) u UMLS
(Unified Medical Language System - cemanTuueckas ceth Cucrembl YHUDUIUPOBAHHOIO
Menuuunckoro SI3pika). Takke NOSBIAIOTCS OOIIMPHBIE OOIIEIENeBbIE OHTOJIOTUU. Tak,
nporpamma OOH mo pasututo (United Nations Development Program) u xommanus
Dun&Bradstreet o0bemunmiu ycunuss ans  paspabotku  onronorun UNSPSC, kortopas
MIPEAOCTABIISIET TEPMUHOJIOTHIO TOBAPOB U YCIYT (WWW.UNSPSC.0rg).

IIpukaagHast OHTOJIOTHS

Ha3nauenune Takoii OHTOJNOTMM B TOM, UYTOOBI ONMUCATh KOHIICNTYaJbHYIO MOJEINb
KOHKPETHOM 3a/layil WIM TNpuwiokeHus. [IpukiagHble OHTOJOTHHM OINUCHIBAIOT KOHIEMTHI,
KOTOpBIE 3aBHCAT KaK OT OHTOJOTMH 3a7ad, TaK W OT OHTOJIOTUU TIPEJIMETHOW OOJIaCTH.
[IpumepoM MOXKET CIYXUTh OHTOJOTHS JJii aBTOMOOWIIEH, CTPOUTEIBHBIX MAaTEepHAJIOB,
BBIUUCIUTENIFHOW  TEXHUKH. Takue OHTOJNOTMM  cojaepkaT Haubonee crenuuIHyro
unpopmanuto. Ilpumepsl: ontonoruu mpoekroB TOVE, Plinius. TOVE (Toronto Virtual
Enterprise). Llexs mpoekTa - co31aHie MOJIENN JaHHBIX, KOTOpast TOJDKHA!

- o0ecrieuyuTh OOIIYI0 TEPMUHOJIOTHIO JUIsl MPEIMETHON 00JIaCTH, MPUIOKEHUS KOTOPOii
MOTYT COBMECTHO HCIIOJIb30BAThCS M TIOHUMATHCS KAKIBIM YIaCTHUKOM OOIICHHUS;

- JaTb TOYHOE M 10 BO3MOXXKHOCTH HEMPOTHBOPEUMBOE OIpE/eNIeHHE 3HaYeHUs KaX/10To
TEpPMHHA Ha OCHOBE JIOTHKH ITEPBOTO TOPSIIKA;

- o0ecrieuuTh 3aJaHME€ CEMAaHTHUKM C TIOMOILIBI0 MHOXXECTBAa aKCHOM, KOTOpbIE
ABTOMATHYECKH MO3BOJISIIOT TIOJYYaTh OTBET HA MHOXECTBO BOIIPOCOB O MPEIMETHOM 001aCTH.

TOVE pomkHO o0ecnednTh TNOCTPOCHHE HWHTETPUPOBAHHONM MOJENU HEKOTOpOH
NPEIMETHOW O00JIaCTH, COCTOAIICH W3 CIEAYIOIIMX OHTOJOTHH: ONepaluid, COCTOSHHUH |
BpPEMEHH, OpraHU3alluH, PECYPCOB, POAYKTOB, CEPBHCA, TPOU3BO/ICTBA, LIEHBI, KOJTUYECTBA.

Plinus. Llenpio mpoekTa SIBISETCS MOJTYaBTOMATHUECKOE U361eyeHue 3HAHUL U3 TEKCTOB
HA €CTECTBEHHOM $I3bIKE, B YACTHOCTH, TUTEPATypPhl O MEXAaHMUYECKUX CBOMCTBAX KepaMHUYECKHX
MatepHuaiioB. Tak Kak TEKCThl OXBaTHIBAIOT MIMPOKHUI JIMATIa30H MOHATHH, TPEOyeTCss MHOKECTBO
WHTETPUPOBAHHBIX OHTOJOTHH I OXBaTa TAaKUX MOHSITHH, KaK KEPAMHUUECKHUE MaTepUANBl U UX
CBOICTBa, crocoObl MX 00pabOTKH, pa3iuyHble ACPEKThl MAaTepUaAIOB, HAIPUMEp, TaKue Kak
TpemMHbl W TOpbl. OHTONOTHS OMNpENeNseT S3bIK, MPU IOMOIIM KOTOPOTO BBIpAXKAETCS
CEeMaHTHYECKasi 9aCTh CJIOBaps.

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

Obwme
OHTOJI0rUK

CocTaBneHue pacnucaHui,
onpegenexue Lenen,
Knaccudpnkaums

OHTOnorum
3apaq

MHoxecTBa NpeAMETOE: cKanbnenu,

[MpeameTHbIE e

OHTOINOrnKn

Puc. 2.5. Knaccudukanus OHTOIOTHI 110 COAECPKUMOMY

Jlannas knaccudukaiys O4eHb MOX0Xa Ha MPEeIbIAYIIYI0, HO 3[1eCh aKIEHT CMEIaeTCs
Ha peabHOEe COACP)KUMOE OHTOJIOTHH, a He Ha a0CTPAKTHYIO IIeJTb, IPECIeTYEMYIO aBTOPaMHU.

Obwue onmonozuu ONUCHIBAIOT Hambosee oOIIMe KOHUENTHl (MIPOCTPAHCTBO, BpEMs,
martepusi, 00beKT, COObITHE, NCHCTBUE U T.J.), KOTOpbIE HE3aBUCHMbI OT KOHKPETHOH MPOOIeMbI
win 06macT. B 3Ty kaTeropuio nonagarT U OHTOJIOTHH MPEACTABICHUS, 1 OHTOJIOTUU BEPXHETO
YPOBHSI.

Onmonozcusn, opuenmupoeannas Ha 3adayy - OTO OHTOJIOTHS, UCIOJIb3yeMas
KOHKPETHOW MPHUKJIAJHON MporpaMMoi U cojepkallias TEPMHUHbBI, KOTOPbIE UCIOJIB3YIOTCS MPU
pazpabotke [10, BrImonHSAIOMEro KOHKPETHYIO 3aAa4dy. OHa oTpaxaeT creuu(uKy MpHIoKeHUs,
HO MOXET TaKXe COJepX aTb HEKOTOpble OOIue TEepMUHBI (HampuMmep, B Trpaduueckom
penakrope OyayT U crienupuyeckue TEpMUHBI - MAIUTPA, TUIT 3aJIMBKH, HATOKEHUE CJI0EB U T.1.,
U o0IMe - COXpaHWThb M 3arpy3uTh (Qailn). 3amauv, KOTOPHIM MOXET OBITh MOCBSIEHA
OHTOJIOTHUS, MOTYT OBITh CaMbIMHU Pa3HOOOpa3HBIMHU: COCTABJIEHUS PACIIMCAHMA, ONpeAeTeHHe
Henel, JUarHocThka, mnpojaxa, paspaborka IIO, moctpoenue knaccuduxanuu. Ilpu sTOoM
oHmono2usa 3a0auu WCIOJIb3YeT CHEelHaIM3alMI0 TePMUHOB, MPEICTABIEHHBIX B OHTOJOTHIX
BEPXHET0 YPOBHS (00Wux OHmMono2usix).

Ilpeomemnaa omnmonozusa (WA OHMONO2US NpeOMemo8 ) OIUCHIBACT pealbHbIE
MPEAMETHI, YIACTBYIOIIME B KAaKOW-THOO JAesITeNIbHOCTH (Mpou3BoicTBe). Hanmpumep, 3T0 MoxkeT
OBITH OHTOJIOTHMSI BCEX YacTel M KOMIIOHEHTOB CaMOJIETOB ompejaereHHoil mapku (Boeing) u
CBeZIeHMsI 00 UX MOCTaBUIMKAX, XapaKTEPUCTHKAX, CIOCOOE COeTMHEHUS APYT C IPYrOM U T.II.

OnTostorNM 1711 00pa0OTKH TEKCTOB HA eCTeCTBeHHOM s3bike. Jlekcnmueckue
OHTOJIOTUH

Jnst Toro 4to0bl MPUMEHUTHh OHTOJIOTHIO JJISi aBTOMAaTH4YecKoi 0OpabOTKU TEKCTOB, B
YaCTHOCTH, JJISl peleHus 3a/1a4 HHPOPMAIIMOHHOTO MOUCKA, HEOOXOAUMO MOHSITHSIM OHTOJIOTUN
COIIOCTAaBUTh HAOOp S3BIKOBBIX BBIPAXKEHUH (CJIOB M CIOBOCOYETaHUi), KOTOPBIMH IOHSTHUS
MOTYT BBIPa)KaThCs B TEKCTE.

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

Bo-mepBbIX, OHTONOrHS MOXET OBITH CJA€JTaHa 3apaHee, IyTeM JOrMYecKOn
KJIacCU(UKalLlMHU, a 3aTeM K €€ dJIEMEHTaM MOTYT OBbITh NMPUIHUCAHBI S3BIKOBbIE €IUHUIIBL. Tak,
Hanpumep, /Jyr Jlenar (Doug Lenat), pykoBoauTenb HU3BECTHOIO IpPOEKTa B 00JacTu
npencraBieHuss 3HaHuil Cyc, B pamMKax KOTOpPOro Mpeirnojaraioch (popMaln3oBaTh 3HAHUS
3/IpaBOro CMbICIIA (comMmon sense) 1 MCIoIb30BaTh UX, B YACTHOCTH, JIJIs1 00pabOTKH TEKCTOB Ha
€CTECTBEHHOM S3bIKE, CUMTAET, YTO y4€T 3HAYEHUU CIIOB MOXET TOJbKO 3amyTarh ("words are
often red herrings"), 4To 3Ha4YeHHsS CJIOB JAENSAT MHUP HEOAHO3HAYHO, a JIMHHUH JCIICHUS
MIPOUCXOAT U3 CAMBIX Pa3IMUHBIX IPUYUH: HCTOPUUYECKUX, (PU3HMOIOTUUECKUX U T.II.
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IIpennaraercst co3iaBaTh OHTOJIOTHIO ITYTEM JIOTUUECKOTO aHalIM3a, ""cBepxy-BHU3". IIpu
9TOM HMMEHAa BBOJMMBIX IOHATHI (3KeJIaTenbHO) MOJDKHBI OTpaKaTh T€ HpPHU3HAKH, KOTOpHIE
3QJI0KEHBl B OCHOBY JielieHUs. B pe3ynbTare mOJy4arOTCss HWMEHA MOHSITHH JOCTaTOYHO
rPOMO3JIKME, HEECTECTBEHHbIE, C HUMHU TPYIHO OIEpPHUpPOBaTh Kak pa3paboTyuMKaMm, TaK U
BO3MO>KHBIM T10JIb30BATEIISIM.

Hpyrasg mpobiemMa Takoro MOAXOJa: MPHUIKCHIBAs S3bIKOBbIE BBIPAKEHUS JIOTHUYECKU
000CHOBAaHHOM CHUCTEME TOHSTHH, MbI TMOJIy4aeM, 4YTO OJHO U TO K€ CJIOBO MOXKET
COOTBETCTBOBATh CJIMIIKOM OOJNBIIOMY KOJMYECTBY TakuX '"NpPaBUIbHBIX" TIOHATUHA B
3aBUCUMOCTH OT KOHTEKCTa, a 3HAYMUT, BO3HUKAET W3JIMIIHSAS MHOTO3HAYHOCTH JIEKCUYECKOU
€IMHHUIIBI.

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

HexoTopsle Hccle[0BaTelH, TAKHE KaK W3BECTHBIH OpuTaHcKuii muHreucT Mopuk Buikc,
CYUTAIOT, YTO "HECMOTPsI HAa TO, YTO BCE aBTOPHI CTATE€W MO OHTOJIOTHSIM IMOJYEPKUBAIOT, YTO
MOHSTHUS SABISAIOTCA KUPIUYUKAMH JIIOOOW OHTOJIOTMH, Mbl MaHUIYJIHPYEM MOHSATHUSIMU
MOCPEJICTBOM CJIOB. BO BCeX OHTOJIOTHSIX, KOTOPhIE U3BECTHBI, CJIOBA UCIIOJIB3YIOTCS JIJIST TOTO,
4TOOBI MpEACTaBIATh MOHATUS. ClieoBaTeIbHO, TO MHOXKECTBO SIBICHHI B MHpE, KOTOpbIE HE
BepOaTM30BaHbl, HE MOTYT OBITH CMOJCIHMPOBAHBI. MBI MOXXEM OIHMCaTh 3TO SBJICHUE Kak
Ontonorunyeckyto runore’y Cenupa-Yopda, To €cTh TO, YTO HE ONUCHIBACTCS CIOBaMH, HE
MOYET OBITh OTPaXEHO B OHTOJIOTHU:".

Bropoe mHampaBneHue, KOTOpoe OOBIYHO 0OCyXIaercs, - JTO YCTaHOBJICHHE
COOTBETCTBUI MEXIY HepapXUUECKUMHU JIeKCuueckuMHU pecypcamu tuna WordNet u HekoTopoit
onronorueif. WordNet-pecypchl OMUCHIBAIOT JEKCHYECKHE OTHOLICHUS MEXIy 3HAuCHUSIMHU
CJIOB, TIPEJCTABJIICHHBICE B BHUJC OTACIBHBIX EAUHUI] B HEPAPXUUYECKOHW CETH - CUHCEMOS.
OTHoOIIIEHUST MEXY JIGKCHYECKUMH EIMHHUIIAMHU B 3HAYUTENHFHOM Mepe OTpPa)karoT OTHOLIEHUS
00BEKTOB BHEIIHETO0 MUpPA, TTOITOMY TaKHE€ PECYPCHI YACTO PacCMATPUBAIOTCSA KaK OCOOBIN BHU/T
OHTOJIOTHH - JleKcuuecKue WIH JUH2GUCIMUYECKUe OHMOI02UU.

['maBHOW XapaKTEPUCTUKON JIMHITBUCTUYECKHX OHTOJIOTMH SBJISIETCS TO, 4YTO OHH
npuBsi3aHbl K 3HaYeHHsM ("are bound to the semantics") S3bIKOBBIX BBIPRXKEHUI (CIIOB, UMEHHBIX
rpymnn Y T.0.). JIMHTBUCTUYECKHE OHTOJOTHMU OXBAaTHIBAIOT OOJBIIMHCTBO CJIOB SI3bIKa U
OJIHOBPEMEHHO UMEIOT OHTOJIOTMYECKYIO CTPYKTYPY, IPOSBISIIOUIYIOCS B OTHOLIEHUAX MEXKIY
NOHATUSAMHU. [109TOMY JIMHTBUCTHYECKUE OHTOJIOTHH MOTYT pacCMaTpPHUBATHCS KaK OCOOBIN BHII
JIEKCUYEeCKOW 0a3bl JaHHBIX M OCOOBIM THIT OHTOJIOTHH.

JIMHTBUCTUYECKHUE OHTOJIOTHU OTJIMYAIOTCS OT (DOpMalIbHBIX OHTOJIOTHH TO CTETICHU
dbopmanmzamuu. [loaToMy mpeamonaraeTcs, 4YTO pa3pabOTUMKH TaKOro poja PECypcoB
pa3padaThIBAIOT HEPAPXUIO JICKCHIECKUX 3HAUYEHUH €CTECTBEHHOTO SI3bIKa, a I 00JIee CTPOTOTo
OMHCAaHUA 3HAHWA O MHpPEe HEOOXOJUMO COMOCTaBUTh TaKHE PECypchl C KaKUMH-ITHOO
(hopMaTbHBIMUA OHTOJIOTHSIMH.

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

Yuactauku apyroro mpoekra - OntoWordNet - cuurtaroT, 4To HEIOCTATOYHO MPOBECTU
dbopmanibHyI0 CcKIIeKy pecypca Tuma WordNet m QopmanpHOW OHTONOTHHU: HEoOXoauma
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3HAYUTEbHAS PECTPYKTYpU3ALUs HCXOJHOTO JIEKCHYECKOro pecypca. AHanmorumuHas paborta
npoBoauTcs U B mpoekre Cyc.

Tpetnii myTh - TONBITaThCS pa3pabOTaTh E€AMHBIA pecypc, B KOTOPOM ObUIA ObI
cOanaHCHpOBaHbl 00€ YacTU: CHCTEMa IMOHATHH M CHCTEMa JIEKCHYECKMX 3HAYEHHWH, - YTO
3aKIJII0YAeTCs B Pa3syMHOM pa3elieHUH 3THX C€IMHHI] B CO3[]aBA€MOM pECypce M aKKypaTHOM
omucaHuM WX B3auMocBs3eil. IlompiTka Takoro moxxoma pealM3yercss B - OHTOJOTHSAX
MikroKosmos 1 OntoSem.

IocTaHoBKa 3a1a4M K NPAKTH4YeCKOii padoTe 4

1. 3yuuTs npeanaraeMblii TEOpETUYECKUI MaTepHUall.

2. ITocTponTh BPEMEHHYIO U CETEBYIO IMarpaMMBbl JUIsl BRIOPAaHHOTO NPOEKTA.

3. I[loctpouts quarpammy pacrpeaeieHusl y4aCTHUKOB TPYIIIBI 110 3TaIlaM.

2. IlocTpouTh CEMAaHTHYECKYIO MOJENb IPEACTABICHUS JaHHBIX, IPEACTaBUTH U
000CHOBATh Pe3yNbTaThl MOJCIUPOBAHMS.

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

BapuaHTbl HHAUBUAYAJIBHBIX 32/1aHUI

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

Tabnuna 4.4 — UnauBuayansHble 3a0aHUS

No ITpeameTHas o6acTh Kimacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

8 Beicuiee yueOHoe 3aBe/ieHIe N C ympaBneHus
9 Wndpactpykrypa npeanpustus CIIIP

10 | AnnapatHas UHQPACTPYKTypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xaHue oTyeTa

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

DJICMCHTOB!:
- THTYHLHBIﬁ JINCT,

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

CpeacTBa, UCIOJIB3YEMBIC ITPU BBIITOJTHCHHUHN pa6OTI)I.

- OCHOBHAs 4acCTh: ONHMCAHNE CEMaHTUYSCKOM MOJICIIN MMPEACTaBJIICHUA JaAHHBIX

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

3amura oT4eTa 1o HpaKTH‘IeCKOﬁ pa60Te 3aKJIIIOYAaCTCA B IMMPEABABICHUHA IIPEIIOJABATCIIIO
MOJIYYCHHBIX PE3YJILTATOB B BUAC (I)aﬁﬂa U JEMOHCTpAlUU TMOJTYYCHHBIX HABBIKOB IIPpHU OTBETAX

Ha BOIIPOCHI MPENo1aBaTesl.
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KoHnTpoJabHbIe BOnpockl

1. VYnpasieHue KaueCTBOM IIPOrPaAMMHOTO MPOIYKTA.
. [Iponiecc mnanupoBanus coznanus [10.

3. KoHTposbHbIE OTMETKHU 3TANoB padoT.

4. JluarpamMmbl MPOIIECCOB U BPEMEHHBIE TUArPAMMBI.
5. BpemeHHbIE U CeTEBbIC JUarpaMMbl.

6. Pacnipenenenue ucnosHUTENEH 1O ITANIaM

7

8

9

[\9)

. Tunel pUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHHUE HA JaHHBII TPOCKT
. Cxema nporiecca ynpasiaeHUs] pUCKaMU
. Pe3ynbrarhl aHanmm3a prucKoB

IpakTuyeckasi padora 5. UndpacTpyKkTrypa NpoeKTHPOBAHUS HHHOBALIMOHHBIX
WHKEHEePHBIX peleHu i

Heab paGorel: M3yuenue crpaterny NMPOEKTUPOBAHUS WHHOBAIL[MOHHBIX HMHXKEHEPHBIX
pemienuii. [lomyyeHre HaBBIKOB IO MPUMEHEHUIO UHPPACTPYKTYPhI pa3paboTKU MPOEKTa.

[IpakTnueckass ~ pabora  HampaBjieHa  Ha  O3HAKOMJIEGHUE C  OCHOBHBIMU
UHQOPACTPYKTYPHBIMU PEIICHUSIMHU, MOTYYEHHE HABBIKOB M0 MPUMEHEHHIO WH(GPACTPYKTYPHBIX
peLIeHU TP MOCTPOEHUH MOJIEIIU IPOEKTA. .

TpeboBanust K pe3ylbTaTaM BIMOTHEHUS IPAKTUYECKON PadOThI:

[TocTpouth MOAENL IPOEKTA, BKIOYAIOILYIO:

- ”HPPACTPYKTYPHOE PEIICHNE HHKEHEPHOTO TIPOCKTA;

- ompeelieHne cocTaBa HHGPACTPYKTYPhl IPOSKTUPOBAHUS HHKEHEPHOTO PEIICHNUS;

- pa3paboTKy CTpaTeruy BHEAPEHHsI HHPPACTPYKTYPHBIX PEIICHHH.

OcHoBBI TEOpHUU

Pepaxkropsbl oHTOJIOT M

[Ipu co3manuu OHTONOTHH (KaKk M MPH MPOSKTUPOBAHUHU MPOrpPaMMHOTO OOecredeHus
WIA HaNMCAaHWUU DJIEKTPOHHOTO JOKYMEHTa) IEeIecO00pa3HO IIOJIb30BAThCS ITOAXOSIINMU
WHCTpYMEHTaMU. byneM Ha3bIBaTh MHCTPYMEHTAIBHBIE NPOSpAMMHbIE CPeOCmed, CO3TaHHbIe
CHEeNHATBHO Ui TMPOSKTUPOBAHMS, PENAKTUPOBAHMS M aHATU3a OHTOJIOTHH, peIaKTOpaMu
OHTOJIOTHH.

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

B GombIInHCTBE CBOEM COBPEMEHHBIE PEAAKTOPHI OHTOJIOIHH MPEIOCTaBIAIOT CpeacTBa "
kooupoganus " (B cMbicie "onucanus'") popMaabHON MOIENTH B TOM WIM MHOM BHjie. Hekotopsie
JAIOT JOTOJHHUTEIbHBIE BO3MOXHOCTH 110 aHAIW3y OHTOJOTHH, HCHOIB3YIOT MEXaHH3M
JIOTHYECKOTO BHIBOJIA.

B otoii wactu OyayT ommcaHbl HauOoliee OOINME XapaKTEPUCTUKH PEAAKTOPOB U
MIPOBEJICH MX CPaBHUTEIBHBIN ananuz. [loqpoGHO paccMaTpuBaercs peaakTop Protege.

[MonnepxxuBaeMbie pegakTopoM hopmanu3Mel 1 GopMaThl MPeCTaBICHUS

[lon ¢popmanuzmom nonumaercss TeopeTuueckuil Oasuc, Jexaluili B OCHOBE criocola
MPEJICTAaBICHHUS] OHTOJOTHYECKNX 3HaHWU. [Ipumepamu popmann3mMOB MOTYT CIIYKHTh JIOTHKa
npeaukatoB (First Order Logic - FOL), deckpunmuenas noeuxa, ¢gpetimoswvie mooenu (Frames),
KOHIENTYyanbHble Tpadbl U T.M. DopManu3M, KUCIOIb3yEeMBI PEJAKTOPOM, MOXKET HE TOJBKO
CYIIECTBEHHO BIMATh HAa BHYTPEHHHE CTPYKTYphl HaHHBIX, HO U ONpeAessITh (opmar
MIPEJICTABICHUSI UITU JIaXKe TOIh30BaTeNbCKHA HHTEpdeEiic.

@opmam TIpENCTABICHUS OHTOJOTMH 3alaeT BHJ XpaHCHHS H CIIOCO0 Tepenadn
oHTONOrMYeckux onucanuii. [log dopmaramMmu moapasymeBaloTCs SI3BIKM MPEACTABICHUS
onrojoruii: RDF, OWL, KIF, SCL.

Taxum obpazom, HeKoTOpas popmanibHas MOenb npeacrasisercs B popmanuzme FOL u
MOXKET OBITh BbIpakeHa cpeacTBamu si3bika KIF.
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PenaxkTopbl OHTOIOTHIT OOBIYHO MOAJIEPKUBAIOT PAOOTY C HECKOJIBKUMH (hopMaIu3MaMu
u (hopMaTamMu MpeACTaBIEHUS, HO YaCTO TOJIKO OMH (popManu3m siBisiercs "poaHbeiM" (native)
JUISL JTAHHOTO PEaKTOpa.

@OyHKIMOHAIBHOCTD PEJAKTOPA OHTOJIOTUI

BaxHoll XapakTepuCcTUKOW sBIseTCs (YHKIMOHAIBHOCTh PENAKTOpa, T.€. MHOMXKECTBO
CLIEHapHEB €r0 MCII0JIb30BaHMSL.

bazoBerii Habop GyHKIMN oOecrieynBaeT:

paloTy ¢ 0THUM UM OoJIee IPOSKTaMHU:

COXpaHEeHHE IPOEKTa B HY)KHOM (Qopmanu3me u popmare (3KCIopr);

OTKPBITHE NTPOEKTA;

UMITIOPT U3 BHENIHETO popmara;

pEelakKTUPOBAaHUE METAJaHHBIX NIpPOEKTa (B IIMPOKOM CMBICIE: OT HAcTpoWkH (opMm
pPEeNaKTUPOBAHMS U MPEACTABICHUS TaHHBIX JI0 TIOJIEPKKHU BEPCUI TIPOEKTA);

penaktupoBaHue OHToJOrMM. HabGop BO3MOXHBIX JeHCTBUHA OOBIYHO BKJIIOYAET
CO3/IaHHe, PelaKTUPOBAHKE, yJAJIEHUE TMOHSATHIA, OTHOIIECHHH, aKCHOM U MPOYUX CTPYKTYPHBIX
3JIEMEHTOB OHTOJIOTHH, PEJAKTUPOBAHNE TAKCOHOMUM.

K nononHuTenbHBIM BO3MOXKHOCTAM PEJAKTOPOB OTHOCST MOJJEPIKKY fA3bIKa 3alpOCOB
(U1 IOMCKA HETPUBUAIBHBIX YTBEPXKJIEHUI), aHAJIN3 1IeIOCTHOCTH, UCIIOJIb30BaHUE MEXaHU3Ma
JIOTUYECKOI0 BBIBOJA, MOAJEPKKY MHOTONOJIb30BATENBCKOIO PEKUMA, OIEPHKKY YIAIEHHOTO
nocryna uepe3 HTepHer.

CnoxHble HHCTPYMEHTAJIbHBIE CPE/ICTBA

OTH CcpeAcTBa HYXHBI s TOro, 4YTOOBI HE TOJBKO BBOJAUTH U PEAAKTUPOBATH
OHTOJIOTHYECKYIO MH(OpMAIUIO, HO U aHAJU3UPOBATH €€, BBHIMOJIHSAS THIIMYHBIC ONEPAllUi HaJ
OHTOJIOTUSIMH, HallpUMep:

evipasnuganue (alignment) OHTOJIOTHH - YCTAaHOBKA PA3JIMYHOTO BHJA COOTBETCTBHI
MEXIY IBYMS OHTOJIOTHSIMH JUJIsl TOTO, YTOOBI OHM MOTJIM HCIOJb30BATh WH(MOPMALMIO JIPYT
Apyra,

omooépaicenue (mapping) OAHON OHTOJIOTUU HA JIPYTYIO - HAXOXKICHUE CEMaHTUYECKHX
CBs3€M MeX 1y OJJOOHBIMH 3JIEMEHTAMHU Pa3HbIX OHTOJIOTU;

o0vedunenue (merging) OHTOJOTMM - omepanus, KOTopas MO JBYM OHTOJIOTUSM
TeHEPHUPYET TPETHI0, 00BENNHSIONIYI0 HHPOPMAIIUIO U3 TIEPBBIX JIBYX.

OCHOBHBIE PeAAKTOPHI OHTOJIOT M

Ontolingua

Kpome co6cTBEHHO pejakTopa OHTOJIOTUH, 3Ta CUCTEMA COJEPIKUT:

cereBoil komnoHeHT Webster, mpeaHa3HAYE€HHBIH 1Sl ONpe/IeeHNs] KOHLIENTOB;

cepBep, oOecrneunBaroluii AocTyn K oHTosorusiM Ontolingua mo mpotokony OKBC
(Open Knowledge Base Connectivity);

Chimaera - uactpymeHTapuii Ui aHanu3a 1 00beAMHEHHST OHTOJIOTHIA.

Protege

3T10 cBOOOIHO pacmpocTpaHsiemas Java-porpamma, rpeaHazHaueHHas JUIsl TOCTPOEHUS
(co3manmsi, penakKTUPOBAHMS W MPOCMOTPA) OHTOJOTHUNA TOW WIIM WHOW MPUKIATHON OO0JIacTH.
OHa BKJIIOYAeT pelakTOp OHTOJIOTUH, O3BOJISIOIUI MPOSKTUPOBATh OHTOJIOIMH, pa3BOpaunBast
UEPAPXUUECKYI0 CTPYKTYpY aOCTpakTHBIX M KOHKPETHBIX KjaccoB M cioToB. Ha ocHoBe
chopMHpOBaHHOM OoHTOJOrMU Protege mo3BossieT reHeprupoBaTh GOPMBI MOTYUESHUS 3HAHUHA JUTS
BBEJICHUS K3EMIUISIPOB KJIACCOB U MOJIKJIACCOB.

JIaHHBI MHCTPYMEHT MOJJEepKHUBaeT ucnojib3oBanue s3bika OWL u  mo3Bossier
reHepupoBatb HTML-nokyMeHThl, oToOpakaromue CTpyKTypy oOHTojoruid. Ilockonbky OH
UCTIONB3YET PpelMOBYIO Modens npedcmasnenus 3uanu OKBC, 3To mo3BonseT aiantupoBarh
€ro W JJIs peAaKTUPOBAHUS MOJENICH MpeaIMEeTHBIX o0nactel, mpenctaBieHHbX He B OWL, a B
apyrux ¢opmarax ( UML, XML, SHOE, DAML+OIL, RDF / RDFS u t.1.). [Tonpobuee 06
9TOM peAaKTOpe OYyAET paccKa3zaHo Jajiee B 3TOM JIEKLUH.

DOE
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DOE (Differential Ontology Editor) - mpocToii pemakTop, KOTOpPBI MO3BOJISET
MOJIb30BATENI0 co37aBaTh OHTOJNOruH. IIponecc cnenudukanuu OHTOJOTUU COCTOUT M3 TPEX
ATAIoB.

Ha mepBom sTare mosb30BaTelb CTPOUT TAKCOHOMUIO MOHSITHHA M OTHOILIEHUH, SIBHBIM
00pa3oM odepuMBasi MO3ULMIO KAXKJIOT0 3JIeMEHTa (IOHIATHE) B MEpAPXUU. 3aTEM M0JIb30BATEIIb
YKa3bIBaeT, B UeM CHelu(HKa MOHATHS OTHOCUTENIBHO €ro "poauTens', U B YeM 3TO MOHATHE
0J00HO MJIM OTIMYHO OT ero "OpatheB". [lomp30BaTeh MOXKET TaKKe MPHOABUTH CHHOHHMEBI U
SHIUKJIONEUYECKOE ONpeIeNICHUE Ha HECKOIbKUX SI3bIKaX IS BCEX MOHATHUH.

Ha BTOpOM »Tame JBe TAaKCOHOMHHU pPACCMATPUBAIOTCS C pa3HBIX TOYEK 3PEHUS.
[Tonb30BaTenh MOXKET pACHIUPUTh WX HOBBIMH OOBEKTaMM MM J100aBUTH OrpaHUYEHHUS Ha
00J1aCTH OTHOLIEHUH.

Ha tperbem aTare oHTONOTHS MOXKET OBITH NEpEeBe/IeHa Ha S3bIK MPEACTABICHUS 3HAHUH.

OntoEdit

OntoEdit - uHCTpYMEHTAIBbHOE CPEACTBO, OOCCIEUMBAIOIIEE MPOCMOTP, MPOBEPKY H
MomuduKanuo oHTonorud. OHO MoAIepKUBAaeT sI3bIKM TpencraBieHus onronoruu OlIL wu
RDFS, a taxxe BHyTpeHHUH s13bIK nipenctaBienus 3HaHuit OXML, ocnoBanusiii Ha XML. Kak u
Protege, 53T0 aBTOHOMHOE Java-puiio)KeHHE, HO €ro KoJel 3akpbIThl. CBOOOIHO
pacnpoctpansiemas Bepcust OntoEdit Free orpanunuena 50 xonuenramu, 50 otHomeHussMu u 50
IK3EMILIPAMH.

OilEd

OIlEd - aBToHOMHBII Tpaduyeckuil peqakTop OHTOJIOTHI, pa3pabOTaHHBIA B paMKax
npoekta On-To-Knowledge. OH cB0OOAHO pacmpocTpaHsieTcss MO OOIIEJOCTYIMHON JHIICH3UU
GPL. UacTpyMeHT uctonib3yeT s npencrasieHus onronoruid s3eik OIL. B OilEd orcyrcrByer
MOJJIEPKKA SK3EMILISIPOB KJIaCCOB.

WebOnto

WebOnto npencrasiser coboit Java-anmier u pa3paboTaH uis MPOCMOTpPA, CO3JaHUS U
penakTupoBaHUs OHTONIOTHH. [lJIs MOJenupoBaHHS OHTOJOTHHA OH Hcmonb3yeT si3bik OCML
(Operational Conceptual Modeling Language). ITonb30BaTenb MOXET CO3[aBaTh Pa3TUYHbIC
CTPYKTYPBI, B TOM YHCIIE€ KJIACCHl CO MHOXXECTBEHHBIM HaclleZloBaHUEM. MIHCTpYMEHT UMEeT psijt
MOJIE3HBIX OCOOCHHOCTEN: MPOCMOTP OTHOILEHHH, KJIAcCOB M MPaBWJI, BO3MOXHA COBMECTHas
paboTta HaJl OHTOJIOTHEN HECKOJIBKUX MOJIb30BaTEIIeH.

ODE, WebODE

ODE (Ontological Design Environment) B3auMoJeiCTBYeT ¢ IOJb30BATEISIMA Ha
KOHIIETITyalbHOM YpOBHE, OOecleunBaeT UX HAOOpoM TaOiMIl AJs 3aroyHEeHUs (KOHLENTOB,
aTprOyTOB, OTHOIICHUIT) U AaBTOMAaTHYECKH reHepupyeT Ko Ha si3eikax LOOM, Ontolingua u F-
Logic. [laHHBIi WHCTPYMEHT MOJYYMJI CBOE pa3BUTHE B penaktope oHtosormii WebODE,
KOTOPBIi HHTErpupyeT Bee cepruchkl ODE B equHYyI0 apXUTEKTYypY, COXpaHssi CBOM OHTOJIOTHUH B
pensiuronHou b/I.

ITocTanoBKa 3a1a4n K NPaKTHYeCKOl padoTe 5

1. 3yunTh npeuraraeMblii TEOPETUYECKUM MaTepural.

2. [TocTpouTth MOJIeNIb HHPPACTPYKTYPHI IPOEKTA.

3. PagpaGortate uHQpacTpyKTypHOE pelleHHe s OpraHu3aluu  Ipolecca
IIPOECKTUPOBAHUS.

4. OnucaTh CTpaTErui0 BHEIPEHUSI HHPPACTPYKTYPHBIX pEIIEHUH.

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

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUN

B cooTBercTBMM ¢ yKka3zaHHOW MNpeAMETHON O0OJACThI0O M KJIACCOM pa3padaThIBaeMOi
UH(POPMALIMOHHOM CUCTEMBbI ONPEAETUTh WHPPACTPYKTYpY /s OpraHu3aluu Ipoliecca
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NPOCKTHPOBAHUS CUCTEMBI, a TaKXke pa3paboTaTh MHPPACTPYKTYPHOE pEIICHUE Ul CHCTEMBI.
O06ocHOBaTh BBIOOP TEXHOJOTUI IPOEKTUPOBAHMSL.

Tabnuma 5.6 — UnauBuyanbHbIe 3a1aHUs

Ne IIpeameTHas o6iacTh Knacc UC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toproeoe npeanpusiTue SCM

9) ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CTpouTesbHOE NPEeANPUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHne NC ynpaBneHus
9 Wudpactpykrypa npeanpusarus CIIIIP

10 | AnmaparHas HHPPACTPYKTYpa NPEANPUITHS OKcrnepTHas CUCTeMa

Conep:xkanue oTyera

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

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

- TUTYJIbHBIN JIUCT;

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

- OCHOBHasI YacTh (OMHCcaHue paboThl).

- 3aKJIIOYCHHE (BBIBOJIBI);

- CIIHCOK MCTOJIb30BAaHHOM JIUTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKON paboTe 3aKI0YaeTcs B MPEAbIBICHUHN MIPETOAaBaTENIO
MOJIYYCHHBIX PE3YJIbTATOB B BUJE (haiiyia U JEMOHCTPALUU MOTYyYEHHBIX HABBIKOB MPHU OTBETAX
Ha BOIIPOCHI IPENOIaBATEIIS.

KOHTpOJIbHLIe BOIIPOCHI

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

. KonTponbHble 0OTMETKH 3TanoB padoT.

. JlnarpamMmBbl IPOLIECCOB U BPEMEHHBIE TUArPAMMBI.

. BpeMeHHBIe N CETCBLIC JUAarpaMMBI.

. Pactipenienenue ucnonHuTenei mno stanam

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

. Cxema mporiecca ynpaBieHHUs pUCKaMU

. Pe3ynbpTarhl aHanmza puckoB

O 0 31N DN W

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

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

[IpakTnueckass paboTa HampaBieHa Ha O3HAKOMJIEHME C HWHCTPYMEHTaJbHBIM
o0ecreyeHHeM OHTOJOIMYECKOT0 MOJETUPOBAaHUS WH(POPMALMOHHBIX CHUCTEM, IIOJTy4YEeHHUE
HAaBBIKOB 110 IPUMEHEHUIO HHCTPYMEHTOB OHTOJIOTMYECKOTO MOJAEIUPOBAHUSL.

TpeboBanus K pe3yabTaTaM BBHIIIOTHEHUS IPAKTUIECKOM padoThI:
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HOCTpOI/ITb OHTOJIOTHUYCCKYIO MOACIIb CUCTCMBI, 000CHOBATH BBIGOp HHCTPYMCHTAJILHOTO
obecreyeHnss OHTOJIOIHYECKOIO MOACIINPOBAHUA WHHOBAIIMOHHOI'O ITPOAYKTA.

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

1. U3yunTh npenjaraeMblii TEOPETUUECKUN MaTepHall.

2. Pa3pa0boTaTh OHTOJIOTHYECKYIO MOJIENTb CHCTEMBI.

3. O6ocHOBaTh  BBIOOD MHCTPYMEHTAJILHOTO  00ECIeYeHHUsT  OHTOJIOTMYECKOTO
MO/ICJIMPOBAHUSI MHHOBAIIMOHHOTO MTPOJIYKTa

4. Onucarb UWHCTpYMEHTaJbHOE OO0ECreYeHne OHTOJIOTUYECKOTO MOAEITUPOBAHUS
CHUCTEMBI

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

BapuaHThl HHAUBHAYAJIBHBIX 32 IaHUH

B cootBercTBUM € yka3zaHHOW NpeAMETHON 001acThi0 M KjaccoM pa3pabdaThiBaeMOn
CHCTEMBI ~ pa3paboTaTh  OHTOJIOTMYECKYID  MOJENb  CHUCTEMbI, OOOCHOBaTh  BBHIOOD
WHCTPYMEHTAILHOTO 00eCMe4YeHUss OHTOJIOTMYECKOTO MOJEIMPOBAHUS HMHHOBAIMOHHOTO
HIPOJYKTA.

Tabnua 6.6 — lnnuBuyanbHble 3aJaHUS

Ne | IlpenmerHast 061acTh Knace C

1 Ckiag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM

5 ToproBoe npeanpusTue B2C

6 [Toprain B2B

7 CtpoutenbHOe NpeanpusTie NC yuera

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

10 | AnnapatHas UHQPACTPYKTypa NPEANPUITHS DKcIepTHas CUCTeMa

Conep:xanue oTyeTa

[To BeImONHEHHOUW paboTe cocTaBisieTcss oT4eT. OTUeT BBINONHSIETCS B AIEKTPOHHOM
BuJe. [1o BBIMONHEHHOMY OTUYETY IPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTder MO MUpPAKTHUECKON paboTe MODKEH COCTOATh W3 CIEIYIOIIUX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJBHBIN JTUCT;

- BBOJHAsI 4acTh: KpaTKOE OMNKCAaHWE IieNiell mpoekTa. BBomHas dacTh oT4era JOJDKHA
BKIIIOYATh TYHKTBI:  YCIIOBUME 3aJaud; TMOPSAIOK BBINOJIHEHUS, MPOrPaMMHO-aNmapaTHbIC
Cpe€acTBa, UCIOJIB3YEMBIC ITPU BBIITOJTHCHHUHN pa6OTI)I.

- OCHOBHas 4acTh (omucaHue pabOThbI): OMHCAHUE OHTOJOTHUYECKOW MOJEIH CHUCTEMBI,
000CHOBaHHE BHIOOpAa HMHCTPYMEHTAIBHOTO OOECIIEYCHHS OHTOJIOTHYECKOTO MOJEITUPOBAHUS
WHHOBAIIMOHHOTO MPOIYKTA.

- 3aKJII0YEeHHE (BBIBOJIBI);

- CIIMCOK UCTIOIB30BAaHHOM JTUTEPATYPHI.

3amTa oTYeTa MO MPAKTHUECKOW paboTe 3aKIF0YaeTCs B MPEABSIBICHUN TPENOIaBaTEII0
MOJTyYEHHBIX PE3yJIbTaTOB B BHJE (haiijla U JEMOHCTPAIMH MOJTYYCHHBIX HABBIKOB MPU OTBETAX
Ha BOIPOCHI MPETIOAaBaTES.

IIpakTnueckas padora 7. Texnosoruu RDF u OWL

Hean pabotsl: M3ydyenue texnonoruit RDF u OWL.
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[IpakTuyeckas pabora HampaBieHa Ha o3HakomiieHHe ¢ TexHonorusimu RDF u OWL,
MOJTyYCHHE HaBBIKOB 10 MpuMeHeHuto TexHosoruid RDF u OWL npu pa3zpaboTke mpoekTa.

TpeboBanus K pe3yabTaTaM BBHIIIOTHEHUS IPAKTUIECKON padoThI:

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

ITocTaHoBKa 3a1a4H K NPaKTHYECKOii padoTe 7

1. 3yuuTs npeasaraeMplii TEOpETUYECKUI MaTepHrall.

2. Onucats Texnonorun RDF u OWL.

3. IlocTpouTh  OHTOJIOTUYECKYIO  MOJETh  TMPEACTABICHUS  JAHHBIX, HCIOJB3YA
uHcTpyMeHTapuid TexHosioruiit RDF m OWL

4. Tloctpouth OTYET, BKIIOYAIOLIMM MOJENb NpEACTaBIC€HUA JaHHBIX. [IpeacraButh
OTYEeT IO MPAKTUYECKON paboTe I 3alUTHI.

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

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

Tabnuma 7.6 — lnnuBuayanpHbIe 3aJaHUS

Ne | IlpenmerHast o61acTh Knace UC

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusTue CRM

4 ToproBoe npeanpusTue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpouTtenpHoe NpeArnpusTHe HNC yuyera

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

10 | AnmaparHas HHPPACTPYKTYpa IPEAIPUSITHSI DKcnepTHas cUcTeMa

Conep:xanue oT4yeTa

[To BemMosHeHHON paboTe coctaBisieTcss oTyeT. OTYET BBINOIHAETCS B AJIECKTPOHHOM
Buje. [1o BRIMOTHEHHOMY OTUYETY MPOBOAMUTCS 3aIIMTA MPAKTUYECKON pabOTHI.

OTtyer MmO TpakTUYECKOW paboTe MOMKEH COCTOSTh W3 CIEAYIOIIMX CTPYKTYPHBIX
3JIEMCHTOB:

- TUTYJIbHBIN JIUCT;

- BBOJHAsl 4YacTh: KpaTKOE OMUCaHUE Liefied mpoekta. BBoaHas yacTh OTYeTa JIOJKHA
BKJIFOYATh TYHKTBHI:  YCJIOBHE 3aJa4yH; TOPSIOK BBIMOJHEHUS;, MPOTrpaMMHO-aNapaTHbIe
CPEICTBA, UCIIOIb3yEeMbIe TIPU BHITIOTHEHHH PaOOTHI.

- OCHOBHasI YacTh (OMHCcaHue paboThl).

- 3aKJIIOYCHHE (BBIBOIBI);

- CIIICOK MCTOJIb30BAaHHOM JIUTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKON paboTe 3aKI0YaeTcs B MPEAbSIBICHUHN MIPETOAaBaATENIO
MOJTYYCHHBIX PE3YJIbTATOB B BUJE (haiijia U JEMOHCTPAIUM MOTYyYEHHBIX HABBIKOB MIPH OTBETAX
Ha BOIIPOCHI IPENO/IaBATEIIS.

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

Heabr padorbl: I3ydeHue crparerwmii TPUMEHEHHS OHTOJOIMYECKHX MOJENeH
HWHHOBAITMOHHBIX ITPOAYKTOB.
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[IpakTuyeckas paboTa  HampaBieHa Ha  W3y4€HHE  CTpaTeruii  HPUMEHEHUs
OHTOJIOTMYECKHUX MOJEICH MHHOBALIMOHHBIX MIPOJYKTOB U IIOJy4YE€HUE HABBIKOB I10 IPUMEHEHHIO
U3YYEHHBIX KEHCOB MpH pa3paboTKe MHIMBHUIYaIHHOTO IPOEKTA.

TpeboBanus k pe3ysabTaTaM BBIIOJHEHUS IPAKTUYECKOM paboThI:

[TocTpouTh MOJENb MPOEKTa, HUCHONB3ysd HH(DOpPMAIMIO O MPAKTUKE TNPUMEHEHUS
OHTOJIOTMYECKHUX MOJEIICH:

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

1. U3yunTh npenjaraeMblii TEOPETUUECKUN MaTepHall.

2. Onwucate MOAENb MPOEKTa, HWCHOIB3yd HHPOPMALMIO O MPAKTUKE IPUMEHEHHUS
OHTOJIOTHYECKUX MOJIENICH.

3. Iloctpouth OTYET, BKIIIOYAIOLINI ONMCAHUE CTpATEruii MPUMEHEHHSI OHTOJOTHYECKUX
MojieJiell MHHOBAllMOHHBIX MPOIYKTOB. [IpencTraBuTh OTUET MO MpakTHYECKOH pabdoTe ist
3aILUTHI.

BapuaHTbl HHAUBUAYAJIBHBIX 32 IaHUH

B cootBercTBUM C yka3zaHHOW NpeAMETHON 001acTbi0 M KjaccoM pa3padaTbiBaeMOi
UH(POPMALIMOHHOM CUCTEMBI IIOCTPOUTH MOJIEIIb MPOEKTA, UCHOJb3Ysd MHPOPMALIUIO O MPAKTUKE
IIPUMEHEHHUS OHTOJIOIMUYECKUX MOJEIIEH.

Tabnua 5.6 — lnnuBuyanbHble 3aJaHUS

No ITpeameTHas o6iacTh Kimacc UC

1 Ckitag MRP

2 IIpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusiTue CRM

4 Toprosoe npeamnpusiTue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CtpoutenbHOe NpeanpusTie NC yuera

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

10 | AnnapatHas UHQPACTPYKTypa NPEANPUATHS DKcIepTHas CUCTeMa

Conep:xanue oTyeTa

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

OTuer MO mpakTUYEeCcKoil paboTe MOMKEH COCTOATh M3 CIEAYIOUIMX CTPYKTYPHBIX
DIIEMEHTOB:

- TUTYJBHBIN JUCT;

- BBOJHAsI 4acTh: KpaTKOE OMKCAaHWE IIeNiel mpoekTa. BBomHAs YacTh OTYeTa JOJDKHA
BKIIIOYATh TYHKTBI:  YCIIOBUE 3aJaud; TMOPSAJOK BBIMOJIHEHUS, MPOrPaMMHO-aNapaTHbIe
CpeZCTBa, HCITOJIb3YEMBIE ITPH BHITIOJTHEHUH PaOOTHI.

- OCHOBHAsI 4acTh (OMHCcaHue paboThI):.

- 3aKJII0YEeHHE (BBIBOJIBI);

- CIIUCOK MCIOJIb30BAHHON JIUTEPATYPHI.

3amTa oTYeTa MO MPAKTHUECKOW paboTe 3aKIF0YaeTCs B MPEABSIBICHUN TPENOIaBaTEII0
MOJTyYEHHBIX PE3yJIbTaTOB B BUJE (aiiia U JEMOHCTPALUU MONYYEHHBIX HABBIKOB MPHU OTBETAX
Ha BOIPOCHI MPETIOAaBaTES.
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5. VYEBHO-METOJIAYECKOE 1 HH®OPMAIIMOHHOE OBECITEYEHUE
TACIHATITAHBI

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

5.1.1. IlepeyeHb OCHOBHOM JIMTEPATYPHI

bapeimieBa A.B., bangun K.B., I'omoB P.C., Ilepenepser .. MuHoBanuu: YdueGHOE
nocobue / Iloxg obmi. pen. a.3.H., mpod. A.B. bapeimeBoii. — 2-¢ uzn. — M.: U3parenscko-
toproasi kopnopanuus «/lamkos u K », 2018.

5.1.2. IlepeyeHb 1ONMOJTHUTEJBHOM JIUTEPATYPbI
NuHoBanmoHHbli MeHepKkMeHT : Kype jekuuid / FO.H. Kymakos, T.C. Memepsikosa ;
M-Bo ob6pazoBanus u Hayku Pocc.denepaunn, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.

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

1. MGTOI[I/ILIGCKI/Ie YKa3aHuda MO0  BbIIIOJIHCHUIO IMPAKTUYCCKUX pa60T 0 AMCHUIIIIMHC
((I/IH)KGHepHI)IG KCHCHI: OT MPAKTUYCCKUX 3ada4 K MHHOBAIIUOHHLIM PCUHICHUAM)).

2. MGTOI[I/ILIGCKI/Ie PCKOMCHAaIUU Jid CTYACHTOB IIO OpraHHU3allun CaMOCTOSITEIbHOM
pa6OTI)I IO0 AUCHUIIIIMHE ((I/IH)KCHCpHI)IG KCHUCHI: OT MPAKTUYCCKUX 3aJa4 K HWHHOBAIIMOHHBIM
PCUICHUAM.

5.3. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM CeTH
HNHTepHeT, HEOOXOAUMBIX /IJIS OCBOECHHSI IV CIUTIIHHBI

HNHTepHeT-pecypcebl:
. https://www.tks.ru/ - poccuiickuii TaMOKEHHBINA HH()OPMAIHOHHBIN TTOPTAJL.
. http://lwww.ved.gov.ru/ - mopran BHEITHEIKOHOMHUYECKOH HH(OPMAIIHH.
JJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI:

3. http://biblioclub.ru/ - Yausepcurerckas oubimoreka ONLINE.

4. http://www.iprbookshop.ru/ - DnekTporHast OMOTHOTEYHAS CHCTEMA.

5. https://elibrary.ru — nayunas snexTpoHHas OMOIHOTEKA

IIpodeccnonanbubie 0a3b1 JAHHBIX

6. http://www.customs.ru — opunmansHbii caiit deepanbHOI TaMOXKEHHOH CITy:KObI PO

7. http://feconomy.gov.ru - odunuanbHEIi CalT MUHHUCTEPCTBA HKOHOMHYECKOTO
pasBHUTHS.

N -
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1. O01mme moJ0KeHUs

CamocrosarenbHass pabora — IulaHUpyeMass y4yeOHas, y4eOHO-HCCIIeoOBaTeNbCKasl,
HAy4YHO-UCCIIeIoBaTeNIbcKasi paboTa CTY/ICHTOB, BHINIOJHsAEMAsi BO BHEAYAUTOPHOE (ayJUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpemnojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEJCTBEHHOM Y4YaCTHUHU MpernojaBaTels,
OCTaBJISIONIEM BEIIYIIYIO POJIb 32 PabOTOM CTYACHTOB).

CamocrostensHas padota cryneHToB (CPC) B BY3e siBnsercs BaXXKHBIM BUIIOM YUEOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUECHHUS.

K 0CHOBHBIM BH/IaM CaMOCTOSITEILHON pabOThI CTYIEHTOB OTHOCSTCS:

— ¢opMupoBaHHE U YCBOEHHE COJEp)KAaHMS KOHCIEKTa JeKuud Ha 0aze
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIO4Yas  MHGPOPMALUOHHBIE
o0Opa3oBaTenbHbIe peCypChl (MEKTPOHHBIE YU€OHUKHU, HIEKTPOHHbBIE OMOINOTEKH U JIP.);

— HalMcaHUe JOKJIAJ0B;

— [IOJIFOTOBKA K CEMUHApaM, IPAKTUUYECKUM U J1a00paTOpHBIM padboTam, UX opopmiieHueE;

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

— BBITIOJIHEHHE y4eOHO-NCCIIEI0BATENLCKUX PadOT, MPOCKTHAS ACATEIBHOCTS;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

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

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

— BBITNIOJIHEHHE KYPCOBBIX paboT (MMPOEKTOB) B paMKaX JUCIMILINH;

— BBINIOJIHEHHUE BBIMTYCKHON KBaTH(PUKALMOHHOW paboTHI U Ap.

Metoanka opraHu3ali CaMOCTOSITENBHOW paboOThl CTYJEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa U OCOOEHHOCTEM H3ydaeMoll IUCIUIUIMHBI, 00beMa 4YacoB Ha €€ H3yueHue, BHUJa
3aJJaHUi ISl CaMOCTOSTENIbHOM PabOThl CTYIEHTOB, MHIMBHYalbHBIX KaueCTB CTYJEHTOB U
YCJIOBHM Y4EOHOU NIEATEIbHOCTH.

IIpoiecc opraHu3alMu CaMOCTOSTENbHOW paboOThl CTYIEHTOB BKJIIOYAeT B ce0s
CJIETYIOIINE ATAlbI:

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

— OCHOBHOM (peanu3anus MporpaMMbl, UCHOJIb30BAHKUE MPUEMOB MOUCKA WH(OpPMAIIHH,
YCBOEHHsI, NepepadOTKH, TNPUMEHEHUs, NepeAayd 3HaHuM, (UKCUpPOBAHHE pPE3yJIbTATOB,
camoopraHu3zalus mnporecca padoThl);

— 3aKJIIOYMTENbHBIN (OIIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTHU3aLus,
omeHka d((EKTUBHOCTH TMPOrpaMMBl W TPUEMOB pabOTHl, BBIBOABI O HANpaBICHUIX
ONTUMU3ALNH TPYJA).
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2.10eab 1 32124 CAMOCTOSATEILHOM PA0OTHI

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

[Tpu opranuzamuu CPC BaKHBIM H HEOOXOAUMBIM YCIOBHEM CTAHOBSITCS (DOPMUPOBAHHE
YMEHHUSI CaMOCTOSITEIbHOW paboThl ISl TPUOOPETEHHsI 3HAHWW, HABBIKOB M BO3MOXXHOCTHU
OpraHu3aIy Y4eOHOW M HAy4HOU JesTeNbHOCTH. L{enbio caMoCTOsATeNbHON padOThI CTYICHTOB
SBIISICTCS  OBJIAJIcHHE (PyHIaMEHTAJIbHBIMH 3HAHUSAMH, NPO(ECCHOHAIBLHBIMU YMEHUSIMH |
HABBIKAMHU  JICATEIBHOCTH 1O TNPOPWI0, ONBITOM TBOPYECKOH, HCCIEIOBATEILCKON
NeSITETTHHOCTH. CamocrosTenpHass ~ paboTa  CTYIEHTOB  CIIOCOOCTBYET  pa3BUTHUIO
CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M OPTaHW30BaHHOCTH, TBOPUYECKOTO TOIX0/a K PEIICHUIO
po0JsieM yueOHOTo ¥ poheCcCHOHATBLHOTO YPOBHS.

3agauamu CPC sBasitoTcs:

— CcHUCTeMaTH3alMs W  3aKperuicHHe
MPAKTUYECKUX YMEHUH CTYICHTOB;

— yruyOJIeHHe W pacuIMpeHUe TECOPETUYCCKUX 3HAHUIA;

— (dopMuUpOBaHHE YMEHUI HCIIOJIB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO M CIICIHATIBHYIO JINTEPATYPY;

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

— (opMUpOBaHHE CAMOCTOSITEILHOCTH MBINUICHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHUIO M CAaMOPEaIH3aIIHH;

— pa3BHUTHE UCCIICIOBATCILCKUX YMEHUI;

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

INOJIYYCHHBIX  TCOPCTUUCCKHUX 3HAHUM u

3.TexHoJIOTHYECKAs] KAPTA CAMOCTOATEJIBHOM padOThI CTYACHTA

CpencrBa u O6beM 9acoB, B TOM YHCIIe
Konabt
TEXHOJIOTHH CPC | KonraktHast | Bcero
peanusyemMbix | Bua nestenbHOCTH
- OLICHKHU pabora c
KOMITETSHITHH, CTYJICHTOB
npernojgaBaT
UHIUKaTOpa(oB)
eneM
2 ceMecTp
YK-3 CamoctosarensHoe | CoOecemoBanue
(MA-Lyis; | wsyuenne 5094 | 566 56,6
N/I-2yk-3; JUTEPATYPHI
N1-3yk-3)
YK-3 [ToaroroBka k CobecenoBanue
(H}I-ly](.g.; MIPaKTHYECKUM 216 0,24 2.4
NJ1-2yk-3; 3AHATUIM
NJI-3vk-3)
YK-3 IToaroroBka Jlokmang
(MO-1yk-3; JIOKJIa1a
1 1
NJI-2yk-3; o 0
NJI-3vk-3)
Htoro 3a 2 cemectp 62,1 6,9 69
HUroro | 62,1 6,9 69
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4.IlopsA10K BBINMOJTHEHUSI CAMOCTOSITEIbHON Pa00ThI CTYIEHTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eoHol 1umepamypou

[Tpu pabote ¢ KHUrOW HEOOXOOUMO MOAOOpaTh JIUTEPATypy, HAYUUTHCS MPABUIBHO €€
YUTaTh, BeCTH 3amucu. s moadopa autepaTypsl B OMOIMOTEKE UCHOIB3YIOTCS alaBUTHBIN U
CHCTEMATUYECKUI KaTaJlOlU.

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

[IpaBuibHbIE  1O0OP Y4YEOHMKOB PEKOMEHAYETCS IpernojaBaTelieM, YHUTAOIIUM
JEeKIMOHHBIN Kypc. HeoOxomumasi nmutepaTypa MOXKET OBITh TaKXKe yKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY Kypcy.

W3yuas matepuan 1o y4eOHHKY, CIEAYeT MEePEXOIUTh K CIEAYIOIIEMY BOIPOCY TOIBKO
nociie TPaBUIBHOTO YSACHEHHUS MpPElbIAyIIero, OMHChiBasg Ha OyMare BCE BBIKJIAIKU U
BBIUMCJIEHUS] (B TOM YHUCIIE TE€, KOTOpble B YYEOHMKE OIYILIEHbl WIM Ha JIEKUUU JaHbl JUIS
CaMOCTOSITENILHOTO BBIBOJIA).

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

Ocoboe BHHMaHHE cienyeT oOpaTUTh Ha OIpeNeIeHHWEe OCHOBHBIX TOHSATHH Kypca.
CTyneHT J0oJDKeH MOoApoOHO pa3duparh MPUMEPHI, KOTOPHIE MOSCHSAIOT TaKUE OMpPENETICHUS, U
YMETh CTPOWTH aHAJIOTUYHBIC TPUMEPBl CaMOCTOATENbHO. HyXHO 1nOOMBaThCcs TOYHOTO
MPEACTABICHUS] O TOM, 4YTO H3ydaewlb. [lone3Ho cocTaBiATh ONOpHBIE KOHCHEKTHL. [lpu
M3y4EeHUU MaTepHaya Mo y4eOHUKY MOJIE3HO B TeTpaau (Ha CHEIHATbHO OTBEJICHHBIX IMOJISIX)
JIOTIOJIHATh KOHCHEKT JIeKUUW. TaMm ke clleyeT OTMeuYaTb BOIPOCHI, BBIACIICHHBIE CTYIEHTOM
JUIsL KOHCYJIBTAllUU C IIPENOIaBaTEIIEM.

BbIBO/IBI, TOJIyYEHHBIE B PE3YJIBTATE U3YyUEHUS, PEKOMEHIYETCSI B KOHCIIEKTE BBIJIEIISTD,
YTOOBI OHU MPH MEPEUUTHIBAHUY 3aITUCEH JTyUIlle 3alIOMUHAINCH.

OneIT MOKa3bIBa€T, YTO MHOTMM CTYJEHTaM IIOMOIaeT COCTABJICHUE JIMCTAa OIOPHBIX
CUTHAJIOB, COJIEpIKaIller0 BaKHEHIINe U Haubosee 4acTo ynorpedisiemble GOpMyJibl U MOHSATHUS.
Takol JUCT MOMOTaeT 3allOMHUTH (POPMYJIbI, OCHOBHBIE MOJIOKEHHS JIEKIIUU, @ TaKKe MOXKET
CILY’KMTb ITOCTOSIHHBIM CIIPAaBOYHUKOM JJIsl CTYJEHTA.

UreHne Hay4HOTO TEKCTa SIBJISIETCSA YacThIO IMO3HABATEIBHOW aeArenbHocTH. Ee nenp —
U3BJIEYEHHE U3 TEKCTa HE00X0auMoi nHpopmaruu. OT TOro Ha CKOJIbKO OCO3HAHHA YUTAIOLIUM
COOCTBEHHas1 BHYTPEHHSSI YCTaHOBKA NpH OOpallleHMM K IeYaTHOMY CJIOBY (HalTH HY>KHBbIE
CBEJICHMSI, YCBOUTh MH(GOPMAIMIO MOJHOCTHIO WM YAaCTMYHO, KPUTHUYECKU IPOAHAIU3HPOBATH
MaTepHal  T.I.) BO MHOI'OM 3aBUCHUT 3(PPEKTUBHOCTb OCYIIECTBISIEMOT0 JICHCTBHUS.

Beraenstor uemoipe ocnosnbvle ycmano6Ku ¢ UmeHuu Hay4Ho20 MeKcma:

MH(OPMAIMOHHO-TIOMCKOBBIN (337a4a — HallTH, BBIIEIUTh UICKOMYIO HH(OPMAIIHIO)

ycBauBaromas (yCwivs 4MTaTeNlsl HampaBlIeHbl Ha TO, YTOOBI KaK MOXKHO TIIOJHEe
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEJECHMS H3J1araéMble aBTOPOM, TaK MU BCIO JIOTUKY €ro
paccyx1eHUi)

AHAJTMTUKO-KPUTHYECKass (YUTATENIb CTPEMUTCS KPUTHUECKHM OCMBICIUTH MaTepHal,
MIPOAHAIM3UPOBAB €r0, ONPE/IETNB CBOE OTHOIIEHHE K HEMY)

TBOpUYECKasl (CO3JAET y YMTATENS TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPAaBHOMN
MYHKT JIJIS1 CBOMX PAcCyKJIeHUM, Kak o0pa3 uisd NeHCTBUS MO aHAJIOTMH U T.I. — HUCIOJIb30BATh
CYXJIEHUS aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaONIoleHUus, pa3pabOTaHHYIO METOAMKY,
JOTIOTHUTD WX, ITOIBEPIHYTh HOBOM IPOBEPKE).

OchosHble 8U0bl CUCeMAMUUPOSAHHOU 3ANUCU NPOUYUMAHHO2O!

AHHOTHpOBaHHE — TPEAETbHO KpPAaTKOE CBSI3HOE OINUCaHWE MPOCMOTPEHHON WM
IIPOYUTAHHOMN KHUTHU (CTAaTbH), €€ CONEPIKAHUS, UCTOUHUKOB, XapaKTepa U Ha3HAUYEHUS;
[InanupoBanue — KpaTkas JIOTMYECKas OpraHM3alMs TEKCTa, PacKpbIBAIOILAsS

COJIep’KaHueE U CTPYKTYPY U3y4aeMOro MaTepuaa;
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TesupoBaHne — NTaKOHMYHOE BOCIIPOWM3BEICHHE OCHOBHBIX YTBEPXICHHI aBTOpa 0Oe3
MpUBJIeYCHHS (AaKTHUYECKOTO MaTepuaa;

[{uTupoBaHue — JOCIOBHOE BHIMTMCHIBAHWE M3 TEKCTA BBHIICPIKEK, U3BIICUCHHM, Hanboiee
CYIIECTBEHHO OTPAXKAIOIIUX Ty WA UHYIO MBICIIb aBTOPA;

KoncnektupoBanne — Kparkoe H©  IMOCIEAOBATENBHOE H3JI0KEHUE  COIEpKAHUS
MIPOYUTAHHOTO.

KoHcnekT — cnoxHbIi c1ocod U3M0KEHUS COICpKAHUSI KHUTH MM CTaThU B JIOTHYECKOM
MOCJIeIOBATEILHOCTH. KOHCIIEKT aKKyMyJIUpYyeT B ceOe MPEeabIayIie BUIbI 3aIIUCH, TTO3BOJISET
BCECTOPOHHE OXBAaTUTh COAEP)KAHUE KHUTH, CTaTbU. [103TOMY yMEHHE COCTABIIATH IJIaH, TE3UCHI,
JIeTIaTh BBIMUCKHU U APYTUE 3alIUCH ONPEAEIAET U TEXHOJIOTUIO COCTABIICHUSI KOHCIIEKTA.

Memoouueckue pexomenoayuu no cCOCMAasIeHUIO KOHCHEeKma.

1. BHumaTenpbHO MPOYMTANTE TEKCT. Y TOUHUTE B CIIPABOYHOW JIUTEPATYpPE HEMOHSATHBIC
cnosa. [Ipu 3anucu He 3a0yAbTEe BEIHECTH CIIPABOYHBIC JAHHBIC HA MOJIS KOHCIICKTA.

2. Brigenute riaaBHoe, COCTaBbTE IIIAH.

3. Kpatko chopmynupyiite OCHOBHBIC ITOJIOKCHHSI TEKCTa, OTMETHTE apTyMEHTAIIHIO
aBToOpa.

4. 3akOHCTIEKTUPYWUTE  MaTepual, YEeTKO cieays — IyHKTaM  IUJIaHA. [Ipu
KOHCIIEKTUPOBAHUM CTapaTech BBIPA3UTh MBICIb CBOMMHU CIIOBAMHU. 3aIlMCU CIEAYET BECTH
YETKO, SICHO.

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

B tekcte koHCIEeKTa kKenaTeabHO MPUBOJIUTh HE TOJIBKO TE€3MCHBIC MOJOKEHUS, HO U MX
noka3atenbeTBa. [Ipu odopMiIeHHHM KOHCIIEKTa HEOOXOIUMO CTPEMHTBCS K €MKOCTH Ka)I0Tro
npemioxkeHus. MpICTU aBTOpa KHUTH CIEAyeT H3JaraTb KpaTko, 3a00TsICh O CTWIE U
BBIPA3UTEILHOCTH HAMMCAHHOTO. YHCIIO TOMOJHUTEIBHBIX AJIEMEHTOB KOHCIIEKTa JOHKHO OBITh
JOTUYECKH  OOOCHOBAaHHBIM,  3alMUCH  JOJDKHBI  PACIpeleNsThCs B OINpeleleHHOU
MOCJIEA0BATEIbHOCTH, OTBEYAIOIIEH JIOTHYECKOM CTPYKTYpe Nmpou3BeAeHus. s yTouHeHus u
JIOTIOJTHEHUSI HCOOXOIUMO OCTaBIISATh ITOJIS.

OBnazieHue HaBBIKAMHU KOHCIEKTUPOBAHUS TPEeOYeT OT CTYACHTA IEeyCTPEMIICHHOCTH,
MOBCEHEBHOM caMOCTOATEIbHON paboThI.

4.2. Memoouueckue pekomeHoayuu no n0020MoeKe K NPAKMUYecKUM 3aHAMUIM

JUis  Toro 4YTOOBI NPAKTUYECKHE 3aHSITUS MPUHOCWIM MAaKCHUMAaJbHYIO IOJb3Y,
HE00X0/IMMO MOMHUTb, YTO YNpaKHEHHE U pelleHHe 3ajay MPOBOASTCA MO BBIYMTAHHOMY Ha
JEKUHUAX MaTepually U CBSA3aHbl, KaK MPaBUJIO, C JIETAIBHBIM pa300pOM OTAEIbHBIX BOIPOCOB
JEKIMOHHOro Kypca. Crenyer NOAYEpPKHYTh, 4YTO TOJBKO TIIOCJIE YCBOECHHS JIEKIIMOHHOIO
MaTepuaia ¢ ONpPEJEeIICHHON TOUYKHM 3peHHs (a MMEHHO C TOW, ¢ KOTOPOW OH M3jaraercs Ha
JEKIMSIX) OH OyJeT 3aKperIsaThCs Ha JJaOOPaTOPHBIX 3aHATHIX KaK B pe3yJibTaTe 00CYKACHUS U
aHaJIM3a JEKLIMOHHOIO MaTepuaa, TaKk U ¢ IOMOIIbIO pelleHHs MPOOJIEMHbBIX CUTYyallui, 3a1a4.
ITpu 5TUX yCIOBUSX CTYIEHT HE TOJBKO XOPOIIO YCBOMT MaTepHaj, HO U HAyYUTCs MPUMEHATh
€ro Ha MpaKkTUKe, a TaKXKe IMOJIYYUT JOMOJHUTENbHBI CTUMYJ (M 3TO OYEHb Ba)KHO) IS
AKTUBHOU MPOPAOOTKH JICKIUH.

[Ipu camocTOSITENFHOM pELICHUH 3aJjad HY>KHO OOOCHOBBIBATh KaXKIbli 3Tall peIleHus,
UCXOJ U3 TEOPETUUECKUX IMOJIOKEHUH Kypca. Ecau cTyeHT BUIUT HECKOJIBKO IyTEH pEIICHHUS
npo0sieMbl (3aaun), TO HYXKHO CPaBHHMTb MX U BBIOpaTh camblii panuoHanbHbIN. [lone3no mo
Hayaja BBIUMCIEHUI COCTaBUTh KpaTKUM IJIaH pemeHus npoOneMsl (3amauu). Perienue
poOJIEMHBIX 3aJja4 WM IPUMEPOB CIEAyeT M3JjiaraTth MojApoOHO, BBIUMCIEHHS pacrojaraTh B
CTPOTOM TIOPSIAKE, OTHENSIsI BCIIOMOTAaTENbHBIE BBIYMCIEHUS OT OCHOBHBIX. PemieHus npu
HEO0OXOIUMOCTH HYXKHO COMPOBOXKIAaTh KOMMEHTAPUSIMU, CXEMaMH, YepTeKaMH U PUCYHKAMH.

Crenyer NOMHUTB, YTO pPEUICHHE KaXJ0M y4eOHOW 3aaud JOJDKHO JOBOJUTHCS [0
OKOHYATEeIbHOIO JIOTHYECKOTO0 OTBETa, KOTOPOro TpeOyeT YCIOBHE, M IO BO3MOXKHOCTH C
BBIBOZIOM. [lodydyeHHBI OTBET cienyeT MPOBEPUTh CHOCOOAMH, BBHITEKAIOIIMMHU U3 CYyIIECTBa
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naHHOW 3amaun. [lonme3Ho Takke (ecld BO3MOXKHO) pemIaTh HECKOIBKHMH CIOCO0aMH U
CpPaBHUTH IOJyYECHHBIE pe3y/bTaThl. PellleHHe 3a/ad JaHHOTO THUIA HYKHO MPOJOJDKATH 0
puoOpeTeHNUs TBEPbIX HABBIKOB B UX PEIICHUH.

4.3. Memoouueckue pekomeHOayuu no camonposepke 3HaHull

ITocne u3yyeHus ompeneneHHON TeMbl MO 3alHMCSIM B KOHCIIEKTE U YYEOHHKY, a TakxkKe
pelIeHUsT JOCTATOYHOI'O KOJIMYECTBA COOTBETCTBYIOIIMX 3a7a4 HAa IPAKTUYECKHUX 3aHATUAX U
CaMOCTOSITEJIBHO CTYIEHTY PEKOMEHAYETCS IPOBECTH CaMOINPOBEPKY YCBOCHHBIX 3HAHUM,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3yYEHHOHN TEME.

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

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

Bomnpocs! 1151 codecenoBanust

ba3oBblii ypoBeHb
Tema 1. KonuenryajabHble H HH(pOPMAIHOHHbIE MO/IeJIM HHHOBAIIMOHHBIX TPOEKTOB
1. Mopenu HHHOBALIMOHHBIX POEKTOB
2. VIHHOBanMOHHBIC TEXHOJIOTUHU JIEKTPOHHON KOMMEPITHH
3. ApXUTEKTypa UHTEJUIEKTYaJIbHbIX CEPBUCOB
Tema 2. OHTONIOrMYecKHe MO e TH HHPOPMAITMOHHBIX CHCTEM
4. ®opmanuzanus TpeOOBaHUN K MHHOBALIMOHHOMY IIPOAYKTY
5. Cpexacrsa pa3pabOTKi HHHOBAIMOHHBIX PEIICHUN
6. TexHonorun o6pabOTKU 3HAHUN
7. OHTONOTHYECKHE MOJIEIIN MHHOBAIIMOHHBIX TIPOITYKTOB
Tema 5. UndpacTpykTypa NPpOEeKTHPOBAHNA HHHOBAUMOHHBIX HH/KEHEPHBIX pelIeHui
8. Hampasnenus pa3BUTHSI HHHOBAIIMOHHBIX TEXHOJIOTHI
9. IlpoexkTHpoBaHNE MHHOBALIMOHHBIX MHKEHEPHBIX PELICHUN
10. CrangapTu3anus HHKCHEPHOTO MPOCKTA
Tema 6. UHcTpyMeHTa/IbHOE 00ecnieyeHre OHTOJI0TMYeCKOro Moie TMPOBAHMA
nHGOPMAIIMOHHBIX CHCTEM
11. Iloka3arenu oueHKU Y3PPEKTUBHOCTH HHHOBAI[MOHHOT'O PEICHUs
12. MeTosI OTICHKH 3KOHOMUYEeCKOoro 3 (eKTa BHEPSHHUS TTPOSKTa
13. HHcTpyMeHTanIbHOE 0OecrieueHrue MOIETMPOBAHNUS IPOEKTA
14. PemakTop OHTOJIOTHIA
15. SI3bIKM OHTOJOTMYECKOT'O MOJETUPOBAHHUS

IHoBbIIEHHBIN YPOBEHD
Tema 1. KonuenryaabHble 1 ”HPOPMALMOHHBIEC MOJAE/JIM HHHOBALIMOHHBIX IIPOCKTOB
1. KoHuenTyanbHOE MOETHUPOBAHNE HHHOBAIIMOHHOTO MPOIyKTa
2. HWudopmanroHHOE MOICTMPOBAHNE HHHOBAIIMOHHOTO MPOYKTA
3. OHTOJOrMYECKOE MOJIETUPOBAaHNE HHHOBAIIMOHHOTO MPOIYKTa
Tema 2. OHTOTOrHYECKHE MOAETH HH(POPMALMOHHBIX CHCTEM
4. TIpuHUIHMIIBI OHTOJIOTHYECKOTO MOJICITUPOBAHUS HHKEHEPHOTO MPOEKTa
5.  ApXUTEKTypa OHTOJOTHYECKOW MO/IET NHHOBALIMOHHOTO MPOAYKTa
6. Texuosornu OOJBIINX JAHHBIX
7. Texunomoruu Data mining
Tema S. UHdpacTpyKTypa NPOEKTHPOBAHNA HHHOBAUMOHHBIX HHKEHEPHBIX pelIeHui
8. ApXUTEKTypa IpOrpaMMHBIX KOMIIJIEKCOB JJIsl HHXEHEPHOI'O MPOEKTa
9. CranaapTsl IPOEKTUPOBAHHS MPOTPAMMHOT0 00ECTIEUEHUSI MHKEHEPHOTO IPOEKTa
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10. Cranpaptsl pa3pabOTKu IPOrpaMMHOTO 00ECTIEYeHUS MH)KEHEPHOTO MPOEKTa
11. Metonbl pa3pabOTKH MHHOBAIIMOHHOT'O MTPOIYKTa

12. TlpumeHEeHHE HHCTPYMEHTOB pa3padOTKU HHKEHEPHOTO MIPOEKTa

Tema 6. UHcTpyMeHTAIbHOE 00ecnieYeHre OHTOJIOTMYEeCKOTr0o MO/IeJIMPOBAHUSA
HHPOPMAIMOHHBIX CHCTEM

13. MogenupoBaHue CTPYKTYpPbl HHKEHEPHOT'O IPOEKTa

14. OOBEKTHO-OPUEHTUPOBAHHOE MOJIEIMPOBAHUE UHKEHEPHOTO PELICHUS

15. MHCTpyMEHTHI MOAEIMPOBAHUS NHKEHEPHOTO IIPOEKTA

4.4. Memoouueckue pexomeHOayuu no HANUCAHUIO HAYYHBIX MEKCMOo8 (00K1a008, pedepamos,
acce, HAYYHbIX cmameu U m.o.)

[lepen Tem, kak NPUCTYNUTh K HANMHMCAHWIO HAYYHOI'O TEKCTa, BaXKHO pa3o0parhbes,
KaKoBa MCTHHHAS II€Jb BAIIEr0 HAYYHOTO TEKCTA - 3TO MOMOXKET BaM pPa3yMHO pacCIpelIeiHuTh
CBOM CUJIbI U BPEMSI.

Bo-mepBriX, CHayana HYXHO OIPENENUTHCS C HIeed HAYYHOTO TEKCTa, a Uil ATOTrO
HEOOXOUMO HAyYUTHCS IJMOO OTHOCUTBHCS K Pa3HBIM SBJICHUSAM U (akTaM HECKOJIbKO
KPUTHYECKH (CBOSA WAESd — KaK MHAs TOYKA 3PEHUs), MO0 HAYYUTHCS YBIEKATHCS KaKUMH-TO
U3BECTHBIMH UJCSIMH, KOTOpPBIE HYXIAIOTCS B J0palboTKe (Maesd — Kak ONTHUMHCTUYECKas
NO3HIMSA W HAMpPaBICHHOCTh HA JaJbHEHIIee COBEPIICHCTBOBAHHE YXe H3BECTHOro). Bo-
BTOPBIX, HAYYUTHCSI OPraHU30BBIBATh CBOE BPEMSI.

[Tucatp cienyer SICHO W TOHATHO, CTAapasCh OCHOBHBIC IMOJIOKEHHS (OPMYINPOBATH
YeTKO M HEABYCMBICIEHHO (YTOOBI M camMOMy TMOHSTHO OBLIO), a TaKke CTPEeMsCh
CTPYKTYpPUPOBATh CBOM TEKCT.

CucremaTuzaiuss M aHalW3 HW3YYEHHOH JHUTepaTyphl MO MpoOIeMe HCCIe0BaHUS
MIO3BOJISIIOT CTYJICHTY HaIlucarb padoTy.

Pabounii BapuaHT TekcTa JIOKJIaja MpeJoCTaBiIsIeTCs pyKOBOAMUTENO Ha MpoBepky. Ha
OCHOBe pabouero BapuaHTa TEKCTa PYKOBOJIUTEIb BMECT€ CO CTYACHTOM OOCYyXHaeT
BO3MOXHOCTH JOPaOOTKH TEKCTa, €ro 0(hopMIIEHHE.

Cmpykmypa ooknaoa:

— Bgrenenne (me Oonee 3-4 crpanuir). Bo BBeneHnun HeoOXOAMMO OOOCHOBATH BBHIOOP
TEMBI, €€ aKTYaJIbHOCTh, OYEPTUTh 00JACTh HCCIIEAOBAaHUS, OOBEKT UCCIICOBAHMS, OCHOBHBIE
NN ¥ 32]1a91 UCCIICTOBAHMS.

— OcHOBHas yacTb COCTOUT M3 2-3 pa3zienoB. B HuX packpbIBaeTcsl CyTh HCCIETyeMOM
pob6IeMbl, MPOBOAUTCS 0030p MUPOBOI JIUTEpaTypbl U UCTOUYHUKOB VMIHTEpHET MO MpeaMery
WCCIIEIOBaHMsI, B KOTOPOM JIaeTCsl XapaKTEPHCTUKA CTEIEHH pa3pabOTaHHOCTH MPOOJIEeMBbI U
aBTOpCKasl aHAINTUYECKash OLIEHKa OCHOBHBIX TEOPETUYECKMX IIOJXOJI0OB K €€ DPELICHHMIO.
Wznoxenne Martepuana HE JIOJDKHO OTPAaHUYMBATHCS JIMIIb OMHCATENBHBIM ITOAXOJOM K
pacKpbITHIO BbIOpaHHOM TeMbl. OHO TaKXe JOJDKHO COJAEp)KaTh COOCTBEHHOE BHJCHHE
paccMaTpuBaeMoi TPOOIEMBI U M3JI0KEHHUE COOCTBEHHON TOYKH 3PEHHS Ha BO3MOKHBIC ITYTH
ee pereHwus..

— 3akmouenue (1-2 cTpanunel). B 3akiroueHun KpaTko H3JIaratoTcsl TOCTUTHYTHIE MpU
M3YYEHHUH MTPOOIIEMBI TIEITH, IEPCIIEKTUBBI Pa3BUTHS CCIIEyEMOTO BOIPOCa

— Cnucok HCIOJIb30BaHHOM JUTEpaTypbl (He MeHbIne 10 MCTOYHUKOB), B ajl(paBUTHOM
nopsake, OQGOPMIICHHBIH B COOTBETCTBMM C TPUHATHIMH TpaBWIaMu. B cmmcok
WCTIOJh30BAHHOW JIUTEPATyphl PEKOMEHIYeTCS BKIIOYAaTh pabOTHl OTEYECTBEHHBIX |
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaThU, OMTYOJIMKOBAHHBIE B HAYYHBIX )KypHajlaX B TCUCHHE
MOCJIeTHUX 3-X JIET ¥ CCHUTKU Ha pecypchl cetn MHTepHeT.

— Ilpunoxenue (Mpu HEOOXOAUMOCTH).

Tpebosanus k oghopmaenuro:
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— TEKCT C OJJHOM CTOPOHBI JIUCTA;

— mpudt Times New Roman;

— Kkerub mpudTa 14;

— MEXCTpPO4HOE paccTtosiHue 1,5;

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

Tlopsaook 3awumul doknada:

Ha 3ammry noxiaga oTBoAUTCS 5-7 MUHYT BPEMEHH, B X0J1€ KOTOPOI'O CTYJIEHT JOJKEH
1oka3arb CBOOOJHOE BJaJieHHME MaTepualioM MO 3asBiIeHHOW Teme. [lpm 3ammre noKIaaa
IPUBETCTBYETCS NCIOIb30BAHNE MYJIbTUMEINA-TIPE3EHTALUH.

JIoKax OLEHHWBAETCS IO CIEAYIOUUM KpPUTEpUsM: coOmro/ieHHne TpeOOBaHUII K ero
o(opmIIeHHI0; HEOOXOAUMOCTh U JI0CTaTOYHOCTh JUIsl PACKPBITUS TEMbI PUBEIEHHON B TEKCTE
JIOKJIa1a nH(pOpMAIMK; YMEHHE CTYJeHTa CBOOOJHO HM3JaraTb OCHOBHBIC HIECH, OTPaKEHHBIC B
JIOKJIa/Ie; CIIOCOOHOCTh CTYJIEHTa MOHATh CYTh 33aJ]aBacMbIX INPENOAaBaTEIEM U COKYPCHUKaMHU
BOIIPOCOB U C(HOPMYJIMPOBATh TOUHBIE OTBETHI HA HUX.

Kpumepuu oyenxu:

Oyenka «omauyHoy» BBICTABISIETCS CTYJEHTY, €CJIM B JOKJIAJIE CTYIEHT MCUEPIBIBAIOLLE,
[I0CJIEI0BATENIBHO, YETKO M JIOTUYECKU CTPOMHO M3jaraeT MaTepuall; CBOOOJHO CIPABISIETCS C
3a/layaMM, BOIIPOCAaMHU M JIPYTMMM BHJIaMU IPUMEHEHUs 3HAHUMN; UCIOJb3YET JUIsl HAlMCaHUs
JIOKJIala COBPEMEHHbIE HayuHble MaTepHalibl; AHAIM3UPYET MOJYUYEHHYI HH(POpMaIHNIO;
IPOSIBIISIET CAMOCTOSATEIBLHOCTD IIPU HAIIMCAHUU JI0KJIa/1a.

Oyenka «xopouioy» BBICTABISETCA CTYAEHTY, €CJIM KauyecTBO BBIIOJHEHUs JIOKJIaja
JI0OCTaTOYHO BbICOKOE. CTYy/IEHT TBEP/IO 3HAET MaTepuall, FpPaMOTHO U MO CYILIECTBY U3JIaraer €ro,
HE JIONyCKasl CYILECTBEHHbIX HETOUHOCTEH B OTBETE Ha BOIPOCHI 110 TEME JI0KJIaja.

Oyenka «yooenemeopumenbHoy BBICTABISETCA CTYIEHTY, €CIM Marepuan JIoKiaja
U3JaraeTcs 4acTMYHO, HO MpOOeNbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, CTYJIEHT JOMYyCKaeT
HETOYHOCTU M OLUIMOKM IMPH 3alIUTe JAO0KJIaja, 1aeT HEJOCTATOYHO NMpaBUiIbHbIE (POPMYIHPOBKH,
HaOJII01al0TCSl HAPYIIEHHUS JIOTHYECKOM MOCIIe0BATEIbHOCTH B U3JI0KEHUN MaTepHara.

Oyenka «ney0061emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIM OH HE IMOATOTOBMII
JIOKJIQJl WIN JIOMYCTUJ CyllecTBeHHble OMMOKU. CTyNEeHT HEYBEpeHHO H3JlaraeT MaTepual
JIOKJIaJia, HE OTBEYaeT Ha BOIPOCHI NMPENO1aBaTeNsl.

Onucanue wKanvl oYyeHUu8aHusl

MaxkcrMaabHO BO3MOXKHBIN Oaiul 3a BeCh TEKYIIMH KOHTPOJIb YCTAHABIMBAETCS PABHBIM
55. Tekymiee KOHTPOIBHOE MEPONPUITHE CUUTAETCSA CAAHHBIM, €CIM CTYACHT IOJIYYMI 3a HETO
He MeHee 60% OT yCTaHOBJIEHHOI'O JUIS 3TOTO KOHTPOJIS MaKkCHMaibHOro Oaia. PeMTHHroBbIN
0aJu1, BBICTABISIEMBIN CTYJIEHTY 3a TEKyIllee KOHTPOJIbHOE MEPOIPUITUE, CAAHHOE CTY/IEHTOM B
YCTaHOBJIEHHbIE TPapUKOM KOHTPOJIbHBIX MEPONPUSITUNA CPOKH, ONpEAENseTcs CIeAYIOIUM
obpazom:

YpoBeHb BBHITIOIHEHUS! KOHTPOJIBHOTO 3afaHus | PelTuHroBbIi 6amt (B % OT MakCcHMaIbHOTO Oajuia
3a KOHTPOJIbHOE 3a/IaHue)
OTnn4HbBII 100
Xopomuit 80
Y IOBJIETBOPUTENEHBIN 60
HeynosierBoputebHbIi 0

Tembl 3cce (pedeparToB, T0KJIAT0B, COOOIIECHUIT)

ba3oBblii ypoBeHb
Tema 1. KonuenrtyaabHbie 1 HHPOPMAIMOHHBbIE MOJIeJIM MHHOBAIIMOHHBIX MPOEKTOB
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1. ®dopmanuzoBaHHbBIE MOJIETU 3HAHUN

2. Metonbl HACHTH(PUKAMKA U KITaCCH(PUKAIIMH O0BEKTOB.

3. Mozenu MHHOBALIMOHHBIX POEKTOB

4. HVHTeHCHOHAN M 3KCTEHCHOHAII MOJIEIH MPOEKTa

Tema 2. OHTOJIOrHYECKHE MO/IeJIH HH(POPMALHOHHBIX CHCTEM

5. Texnonoruu pa3paboTKU OHTOJIOTHYECKON MOJENN

6. Jlekommno3unus 1 UACHTU(UKAIUSA 00bEKTa MOACTHUPOBAHNUS

7. CTpyKTypa OHTOJOTHYECKOU MOJICIH

Tema 3. OHTOJIOTUS NPeICTABIECHUS JAHHBIX U 3HAHNH B MHHOBAIIMOHHBIX PelIeHusIX
8. Merobl npeAcTaBICHUS JaHHBIX U 3HAHUI.

9. Crpykrypa npencTaBieHus JaHHBIX U 3HAHUH.

10. Mopenu npeacTaBIeHUs 1aHHbBIX U 3HAHUI.

11. MeHTasbHBIEC AUATPAMMBI B pab0Te CO 3HAHUSIMHU

Tema 4. CemaHTHUYECKOE MOl ITMPOBAHNE JAHHBIX U 3HAHUI B TEXHOJIOTUAX 0OJIBIIHAX
JAAHHBIX

12. ®opmanuzaiys KOHIENTYyaTbHOW MOACIH.

13. PensumoHHOE PECTAaBICHNUE JaHHBIX.

14. CemaHTHYeCKHE TEXHOJIOTUU.

15. CemaHTHYecKoe MOICTHPOBAHNE JaHHBIX U 3HAHUHA B TEXHOJIOTHSIX OOJIBIINX TaHHBIX
Tema 5. UndpacTpyKkTypa NpOeKTHPOBAHNSI HHHOBALMOHHBIX HHKEHEPHBIX pelIeHui
16. TexHONOrWM HAYYHBIX HCCIICOBAHUH.

17. Metonudeckoe oOecrieueHre HayuYHbIX UCCIICJOBAHMIA.

18. MudpactpykTypa IpOCKTHPOBAHUS HHHOBAIIMOHHBIX HH)KEHEPHBIX PEIICHHUH

Tema 6. UncTpyMeHTA/IbHOE 00ecriedeHHe OHTOJIOTHYeCKOro Mo/1eJIMPOBaAHUS
HHPOPMAIMOHHBIX CHCTEM

19. MaimunHa JJIOrH4ecKkoro BeIBO/IA.

20. Pemaktop onTomoruii Protégé.

21. IlporpamMHble MpOIyKTHl Kiacca Triple store.

22. Tlporpammuas peanmuzamusi SPARQL-unTepdeiica

Tema 7. Texnosorun RDF u OWL

23. PepmakTopbl, BU3yalu3aTOPBl M HHCTPYMEHTHI JIOTHYECKOTO BHIBOJIA.

24. Texunonoruun RDF/RDFS/OWL.

25. ®opmar npencrasienus qaHapx RDF/XML

Tema 8. IIpuMeHeHrE OHTOJTOTHYECKUX MO/ e/Ie HHHOBAIMOHHBIX TPOJYKTOB

26. CucTtembl MOAJIEPKKU TPUHATHS PEIICHUN.

27. DKcrepTHbIE CUCTEMBI.

28. bazbl 3HaHUH.

29. XpaHwiuia 3HaHUH.

30. Cuctembl OONBIINX JTAHHBIX.

IHoBbINIEHHBIN YPOBEHD

Tema 1. KonuenryaabHbie 1 ”HPOPMALMOHHBIEC MOJAEJIM HHHOBALIMOHHBIX IIPOCKTOB
31. Mojenu faHHBIX U 3HAHUNI

32. Anroput™mbl KiTacCH(pHUKAINN ¥ KIIACTEPU3AIIHH.

33. MozenupoBaHHe CEMAaHTUUYECKUX CTPYKTYP

34. ®opmanm3arus JaHHBIX
Tema 2. OHTOJIOrHYECKHE MO/1eJIH HH(POPMALTHOHHBIX CHCTEM

35. TexHOJOTHH MPOSKTHPOBAHUST OHTOJIOTHYECKOW MOJIEIN

36. JIeKOMMIO3UIIUS CI0KHON CUCTEMBI

37. CTpyKTypHBII aHaJIH3 OHTOJIOTHYECKONH MOJIEITH
Tema 3. OHTOJIOTHSA NPeICTABJCHUS JAHHBIX M 3HAHU B HHHOBAIIMOHHBIX PellIeHusX
38. Metonbl hopManu3auy JTaHHBIX ¥ 3HAHUH.

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

41



40. Mogenu XpaHeHUs TaHHBIX U 3HAHUI.

41. MeHTanbHble TEXHUKU U1 HHHOBAIIMOHHBIX IPOEKTOB

Tema 4. CeMmaHTHUYECKOE MO/IEJIMPOBAHUE JAHHBIX U 3HAHMI B TEXHOJOTHAX 00IbIINX
JAHHBIX

42. Texuomorust o6pabOTKH OOJBIINX JAHHBIX.

43. Ilpencrapienne HeGPOPMATU30BAHHBIX JAHHBIX.

44, CemaHTHYECKHIA aHATHN3 HHPOPMAIIHIH.

45. Monenu big data

Tema S. UHdpacTpyKTypa IPOEKTHPOBAHNA HHHOBAUMOHHBIX HH/KEHEPHBIX pelleHHui
46. TexHonmoruu BU3yallM3allii WHKEHEPHBIX PELICHUM

47. MeTononorus aHajau3a U CUHTE3a CJI0KHBIX CUCTEM

48. NudpacTtpykTypa HHKEHEPHBIX PEIICHUNA

Tema 6. UHcTpyMeHTa/IbHOE 00ecrieyeHre OHTOJI0TMYeCKOro Moie TUPOBAHMA
HH(OPMANMOHHBIX CHCTEM

49. Mammuna Java.

50. PepakTops oHTONIOTHI

51. Tpurrepsl u cOOBITHS B aITOPUTMHU3ALUI

52. IlporpamMHas peanu3alus CIO0XHBIX aJITOPUTMOB

Tema 7. Texnosoruu RDF u OWL

53. MHCTpYMEHTHI JJOTUYECKOTO BHIBOJIA.

54. Texnonoruu OWL.

55. ®opmar npeacrabiieHus 1aHHBIX XML

Tema 8. [IpuMeHeHHE OHTOJIOTHYECKHX MO/Ie/Iell HHHOBAIHOHHBIX NPOIYKTOB
56. MHTennekTyalbHbIe CEPBUCHI

57. ba3za 3HaHUI 3KCIEPTHON CUCTEMBI.

58. MarmmHa BbIBO/Ia SKCIIEPTHON CHCTEMBI.

59. Data ueHTpsI.

60. Cemantuyeckuii ananus big data

4.5. Memoouueckue pexomenoayuu no no020mMoeKe K 3a4emam

IIpouenypa 3a4era Kak OTAEIBHOE KOHTPOJIBHOE MEPONIPUATHE HE IIPOBOJUTCS, OLIEHUBAHUE
3HAaHUN 00yYaroLIErocss MPOUCXOIUT M0 Pe3yNbTaTaM TEKYILEro KOHTPOJISL.
3ayer BBICTABIAETCS IO pe3ylbTaTaM pabOThl B ceMecTpe, MpHU claye BCEX KOHTPOJIbHBIX
TOYEK, MPEAYCMOTPEHHBIX TEKYIIMM KOHTpOJeM ycneBaemMocTu. Ecim mo urtoram cemecrtpa
oOyyaromuiicss umeer ot 33 1o 60 GayioB, eMy CTaBUTCA OTMETKa «3auTeHoy». O0ydaromemycs,
HMMEIOIIEMY 10 UTOraM ceMecTpa MeHee 33 0aJioB, CTaBUTCA OTMETKA «HE 3aUTEHO.

Konuuecmeo 6annos 3a 3auem (S3au) npu pa3nuunsix petimuneo8ulx OauLIax
no oucyuniuHe no pe3yibmamam pabomsl 8 cemecmpe

PeiiTuHTOBBIN 0a1J1 10 JUCHUIJIMHE KoauuecTBo 0a/110B 3a 3auet (S3a4)
o pe3yJibTaTtaMm pa6oTnl B cemectpe (Rcem)
50 < Rcem <60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

KoHnTpoJs camocTosiTe/IbHOMH padoThI CTYICHTOB

KoHTpomnb camocToaTenbHO# paboThl MPOBOAMUTCS MPEMOAABATEIEM B Ay AUTOPUH.
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[TpemycMOTpeHBI CIEIYIONINE BHUABI KOHTPOJISA: coOeceqOoBaHMe, OICHKA BBHITIOTHEHHS
JIOKJIala U €ro Mpe3eHTal1H.

[TogpoOHBIE KpUTEpPUU OIEHMBAHMS KOMIIETCHIMI mpuBeaeHbl B DOHIE OlEeHOYHBIX
CPEJCTB JJIsl IPOBEACHUS TEKYIIEH U MPOMEXYTOYHOM aTTECTALIUH.

Cnucok gureparypsl 1 BoinojHenusi CPC

IlepeyeHb OCHOBHOM JIUTEPATYPbI

bapeimieBa A.B., bangun K.B., I'omo P.C., Ilepenepser .. MunoBanuu: YdeOHoe
nocobue / Iloxg obmi. pen. a.3.H., mpod. A.B. baperimeBoii. — 2-¢ uzn. — M.: U3marenscko-
toproBasi kopnopanuus «Jlamkos u K », 2018.
IlepeyeHb 10NMOJHUTEIBHOI JTUTEPATYPHI

NunoBanmonnpi MeHepkMeHT : Kype jgekumii / FO.H. Kymakos, T.C. Memepsikosa ;
M-Bo obpazoBanus u Hayku Pocc.®enepaunn, Mock. roc. yH-T. — Mocksa: MI'CY, 2019.
IlepeyeHb y4eOHO-MeTOAMYECKOT0 O00ecreYeHNsI CAMOCTOSTEIbHOI PadoThl 00yYaOIIUXCS
0 TUCHMILJINHE

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

«MHxeHepHbIe KEHCHI: OT MPAKTHYECKHX 3a/1a4 K MHHOBAI[MOHHBIM PEIIICHHSIM.
Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHHUKANMOHHOH cetn «MHTepHeT»,
HeOOXOUMBIX /IJI51 0CBOCHHS IHCIHUILIHHDI

1. http://www.ved.gov.ru/ - moprai BHEIIHEIKOHOMHYECKONU HHPOPMALIHH.

DneKTpOHHbIE OUOIMOTEUHBIE CHCTEMBI:

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

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

4. https://elibrary.ru — Hay4Hast aneKTpOHHAs] OHOIHOTEKA

[TpodeccuonanbpHbie 6a3bl JAHHBIX

5. http://feconomy.gov.ru - odunuanbHBI caliT MHUHHCTEPCTBA 3KOHOMHUYECKOTO
pasBUTHS
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