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BBEJEHUE

B MerogMueckux — yka3aHMAX ~ COAEP)KATCsl  MaTepualibl, HEOOXOAUMBIE s
CaMOCTOSITENIbHOW TOJATOTOBKM CTYACHTOB K BBIMOJHEHUIO MpaKTHUECKuX pabor. B ommcanue
IPAaKTUYECKUX pabOT BKIIOYEHB! II€Jb pPabOThl, MOPSJOK €€ BBINOJIHEHUS, PacCMOTPEHbI
TEOPETHUYECKUE BOIPOCHI, CBSA3aHHBIE C pEAIM3alMeld IIOCTABJICHHBIX 3a4ad, IPUBEICHA
HeoOXxoauMast TuTeparypa.

Meroauueckue yka3aHus IOCBALIEHBI Kypcy «VH)KeHEpHBbIE KEHCBI: OT IPAKTUYECKUX
3a/la4y K MHHOBAIIMOHHBIM pelieHussM». OHON u3 cioxHenmux 3aaad B MT-orpacnu sBasercs
CeroJHSl OpraHu3alUsl B3aUMOJCHCTBUS WH(POPMALMOHHBIX CHUCTEM, HCIIOJIB3YIOMIUXCS TpU
CO3/laHUM M OHKCIUIyaTallUM KPYIHBIX IPOMBIIUIEHHBIX OOBEKTOB (HEPTSIHBIX IIATHOPM,
AIIEKTPOCTAHLUH, XUMHYECKHX MPOU3BOJCTB, (hapMaleBTHUECKUX MPEeINpusATHS U T.L.). B ux
JKU3HEHHOM ILMKJIE€ 3aHATO MHOXECTBO OpraHM3alui: IPOCKTHPOBIUMKH, CTPOUTEINH,
MOCTABIIMKU O0OOPYIOBaHMS, CIYKOBbl SKCIUTyaTalMd U T. A., KaXAas HUX KOTOPHIX OOBIYHO
UCIOJIb3YeT CBOM HAOOP KOMIIBIOTEPHBIX CUCTEM U CBOU (POPMAThI JAHHBIX.

ITo nanubiM NIST (HauuonanbHbII MHCTUTYT cTaHAapTuiauuu u texHosoruit CIIA),
peuieHre MpoOsieM B3aUMOJEHCTBHMSL PAa3HOPOJIHBIX KOMIIBIOTEPHBIX CHUCTEM IIOMOXET
MHAYCTPUU KPYIHBIX KallUTaIbHBIX MPOEKTOB TOIbKO B CIIIA skoHomuth 10 16 Miipa. gomi. B
rox. Bo3mMoxHOCTE OCTyna M aHaiau3a JUisl MOJHBIX JAHHBIX XU3HEHHOIO IMKJIA CJIOXKHOIO
WH)KEHEPHOTO 00BEKTA CTala CEeroIHs 0053aTeNIbHBIM yCI0BHEM 3(PPEKTHBHOTO YIPaBICHUS €ro
IIPOEKTUPOBAHUEM U JKCIUIyaTallMed. OTy 3a7ady Ha3bIBAIOT MO-Pa3HOMY: CO3JAHHUE €IUHOTO
UH(POPMALIMOHHOTO MTPOCTPAHCTBA KU3HEHHOTO LUKJIA, CO3/IaHie TU(PPOBON MOJIEIH H T. TI.

bonpmmHCTBO pa3paboTUNKOB MHXEHEPHBIX UH(POPMALIMOHHBIX CUCTEM
(CAD/CAM/CAE/PLM) HCIONB3YIOT KJIACCHYECKUE OOBEKTHBIC MOJCIHU JaHHBIX B 0oJiee WM
MEHEe CTaHJapTHblE peJIALUOHHBIE 0a3bl JaHHBIX, OJHAKO MHOTOJETHUE IOMBITKH HX
00beIMHEHUS Ha €MHOM MIaTdopMe MOoKa U4To He yaanuch. OT4acT NpUYMHY TAKOro IpoBajia
MOYKHO OOHapy>XUTh B OCHOBAX KJIACCUUECKOW PEJIILIMOHHON TEOpUH MOJECTUPOBAHUS TaHHBIX —
B JKECTKMX TIpaHUIAX MEXJIy CYIIHOCTSAMH, arpuObyramu U cBsa3simMu. l[lpu oObenuHeHuun
MHOX€ECTBa PENILUOHHBIX 0a3 JaHHBIX OT Pa3HbIX MPOU3BOJUTENEH, Jja elIé U MPUHAIIEKAIINX
Pa3HbIM X031€BaM, BbISICHSIETCSI, YTO BCE OHHM MPUHUMAIIN pa3Hble PEIIeHUs IPU MOJEINPOBAHNUN
OCHOBHBIX MOHATUH NpeIMEeTHON 00JacTH. 3a4acTyi0 OJHO U TO K€ WH)KEHEPHOE IMOHATHE B
OJIHOH 0a3e JaHHBIX OyAET COOTBETCTBOBATH MMEHHM TaOJIMILbI, B ApYyroil Oa3e — colepikKaHUIo
SYEUKH TaOJUIIBI, a B TPEThEH — UMEHH CTOJI011a TaOIUIIBL.

Kpome Toro, MH>xeHEpHbIE JaHHBIE cOAepkKaT KpalHe PasHOpPOJIHYI0 HMH(popManuo o0
OJTHUX U TeX k€ OOBEKTaX, B OTIUYME OT «YIPaBIEHUYECKUX» WIM (PUHAHCOBBIX JAHHBIX.
JlanHble O pa3HBIX y37laX W TMOACHCTEMaxX MPOMBIIUIEHHOTO O00BeKTa (TpyOonpoBOJax,
ANIEKTPOOOOPYJOBAHUH, CTPOUTENBHBIX KOHCTPYKLUHUSAX U T.I.) HMEIOT NPUHIUIHAIBHO
Pa3IUYHYIO CTPYKTYPY, @ B HEIIPEPHIBHOM MPOU3BOACTBE (HEPTEXUMMUSL, SJIEKTPOCTAHIINH U T.1.)
CYIIECTBYIOT COTHU IIOACUCTEM M ThICA4M TIpynn obopynoBaHus. [laHHele O Hacoce B
MHXEHEPHBIX HMH(OpPMallMOHHBIX cHUCTeMax BKIO4aroT cBegeHuss u3 cucteM ERP u EAM,
cucreM PLM, CAIIP, a takxe HHGOpMAIIUIO O €ro NPOEKTHBIX TEXHOJOTHUECKUX pexumax, 3D-
KOMIIOHOBKE, HCTOPUU 3aMEpPOB C €ro JIaTYMKOB, HHTEPAKTUBHbBIE PYKOBOJICTBA 110 MOHTAaXYy U
oOciTy’)kMBaHUI0O M MHoroe japyroe. Hacoc umeer (QyHKUMOHANbHBIM KOA B IPOEKTHOU
nokymentanuu B cuctemax CAIIP u npuobperaer B EAM cepuiiHblii HOMep, Oyayuu
YCTQHOBJICHHBIM Ha o0ObekTe. MmxeHepHas uHpopmanus ¢GopMHpyeTcss B  KaTajiore
npouszBoautens, B CAIIP ans TEmIOTEXHUYECKMX W AIEKTPUYECKUX CHEUUATBHOCTEH, B
cucTeMax MPOEKTHOTO YIPaBICHUS, YIPABICHHUS CTPOUTENbCTBOM (4D-1poeKTupoBaHus), U T.1I.

Ecnu kaxnayio 13 MHKEHEPHBIX CYIIHOCTEH OMHCHIBATh PENSLMOHHON TaOiuiei, To
4UCII0 TaOIMIl pa3HON CTPYKTYPBI COCTABUT HECKOJIBKO ThIcAY. [Ipy 3TOM BO3HUKAIOT POOIEMbI
OBICTpOICUCTBUSL TIpU (POPMYIHPOBAHWMU OOIETO 3ampoca K HECKOJbKHM 0a3aM /aHHBIX, B
KOTOPBIX, KAaK OTMEUEHO BBIIIE, MOTJIH OBITh MPUHATH MPUHIMIIMAIBHO Pa3HbIE pPEIIEeHUs I10



NOBOAY OOBEKTOB U aTpuOYyTOB MpEAMETHON 00JacTH, WM MO MOBOAY OTPAXKEHHUS M3MEHEHUS
00BEKTOB BO BPEMEHH.

Pemenne mpoGieM HMHTErpanuyu WHKEHEPHBIX JAHHBIX OKa3aJloCh Topas3io ymoOHee
OpPraHU30BBIBaTh B paMKaX CEMAHTHYECKOTO IOJXO0/a K MOJCIMPOBAHHUIO JaHHBIX. B pamkax
3TOTO MOAX0/1a MHPOPMALIUS TPEIOCTABIISETCS B BII€ COBOKYITHOCTH CBSI3aHHBIX OTHOLICHUSMHU
cyObekTOoB M 00BekTOB (Tpada), a He B BHJE MNPUBBIYHBIX TaOmuil. Pacmmpsercs cdepa
UCTIOJNB30BaHUSl IS  MHXKEHEPHBIX  JIaHHBIX  HamOojlee  paclpoCTPaHEHHOTO  TaKOro
npeacrasienus — crangapra RDF (Resource Description Framework).

310 1aéT BO3MOXKHOCTH 3(p(eKTUBHO '"CKIanpiBaTh" B OAHY CTPYKTYpPY [aHHBIE U3
pa3HBIX UCTOUYHUKOB. ['padoBas cTpykTypa Haubosee ynoOHa sl IPEACTABICHHUS PA3HOPOTHON
WH)XEHEpHOW nHpopManuu, TpeOyIomei MOCTOSHHOTO Pa3BUTHS M YCIIOKHEHHUS MOJICNN JaHHBIX
Ha TPOTSDKEHUHM BCETO XU3HEHHOro Nukia. MHpopmarms B ceMaHTHYECKOH (opme Jierko
MOTIOJIHSACTCA W PACHIMPSIETCs NpPU TOSBICHHM HOBBIX HCTOYHHMKOB, 0€3 HE00X0AMMOCTH
dyHIaMeHTabHOW TepepadOTKM CHCTEMBbl XpaHEHHs, Kak B cllydae 0a3 JIaHHBIX.
CemaHTHYeCKHE CTaHIAPTHl MONJACPKHUBAIOT THUOKME M pacuupsieMble HH(pOpPMaIMOHHBIE
MOJICNIA, T.e. TO3BOJSIOT OOBEOUHATH [0 MEpe HEOOXOJMMOCTH U WHXKEHEPHYI, U
HOPMATHUBHYIO, M reorpaduyeckyro, u (UHAHCOBYIO HWH(pOpMAIHIO, O0€3 OCTaHOBOK Ha
nepepadoTky HMHGOPMAIIMOHHOW MOJETH MpH KaxaoM pacuupeHun. DopMbl U 00BEMBI
00pabaTbIBaeMbIX JaHHBIX MOTYT YTOYHSATHCS TI0 MEpE Pa3BUTHA TpeOOBaHMA K HH(pOpMAIK U
pOCTa MOHUMAaHUS MOTPEOHOCTEH YYaCTHUKOB XKU3HECHHOTO LIUKJIA.

1. HEJIb U 3AJJAYU OCBOEHUS JTUCHUITJIUMHBI
[lenpt0o ocBOeHUsS ITUCHUIUIMHBI «HXEHEpHBIE KEWCBI: OT MPAKTHYECKUX 3adad K
WHHOBAIIMOHHBIM PEIICHUSMY SBJISETCS (OPMUPOBAHHUE HAOOpa YHUBEPCAIBHBIX KOMITCTCHITUI
Oynymero 6akanaspa no HanpasieHuto noaroroBku 08.03.01 CtpourenbcTBo.
3ajaun OCBOCHMS JUCHHUIIIMHBI: U3y4YE€HHUE METOJI0JIOTUU MPOEKTUPOBAHNS UHHOBAIIMOH -
HBIX PEIleHUH, MOJyYeHUE HABBIKOB MPUMEHEHUs MHHOBAIMOHHBIX MPAKTUK B 00JACTH HHXKE-
HEPHBIX PEIICHUH MPAKTHYECKUX 3a/1a4 MPOPECCHOHATBLHOM e TEIIEHOCTH.

2. OBOPYJTOBAHUE U MATEPHUAJIBI

AnmapaTHble CpeJICTBA: IEPCOHANBHBIN KOMIIBIOTED;

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

VY4eOublii kmacc ocHamieH IBM-coBMecTUMBIMU KOMIBIOTEpaMH, OOBEAUHEHHBIMH B
JOKaJIbHYIO ceTh. JIOKallbHAs ceTh y4eOHOTro Kjlacca MMEET MOCTOSHHBIN JoCTyM K ceTu Internet
no BblAeNeHHOW nuHUH. [[ns mpoBeneHus ngabopaToOpHBIX pabOT HEOOXOAWMO CIEAYIoIIee
mporpaMMHoe obecrieueHue: onepanuonHas cucreMa MS Windows, naket opucHbIX porpamm
MS Office, maker MS Visual Studio.

3.HAUMEHOBAHHWE MPAKTUYECKHWX 3AHSATUI

Ne HaumenoBaHMe TeM TUCLIMIIINHBI, UX KPATKOE O6bem N3 Hux
Tembl coJiep>KaHue 4acoB | MpaKTUYecKas
JUCIT MIOJArOTOBKA,
TUTHHBI 4acoB

1 Tema 1. KonuenrtyanbHble 1 HH(OOpMAaLIMOHHBIE MOJENN 2

HWHHOBAIIMOHHLIX MTPOCKTOB

dopmanu3oBaHHbIE MOJETU 3HaHUN. CTPYKTypa
uHpopmanuu. MHTeHCHOHAT U SKCTeHCHOHAL. OOBEKTHI
U KJIacchl 00BbeKTOB. MeTo1bl UIEHTU(DHUKALIUN 1
KJaccu(uKaui 0ObEKTOB.

2 Tema 2. OHTOJIOTHYECKHE MOJIENTH HH(POPMAITMOHHBIX 2
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CHCTEM

[Ipouecc cozmanust OHTOJIIOTHYECKON MOJIEIH.
JlexoMno3unus u uaeHTU(GUKaIus 00beKTa.
Knaccudukamus n onrcanue CBONCTB 00bEKTa.
Onpenenenus 3HaYeHUS CBsI3eH 00BEKTaA C JPYTUMHU
00BEKTaMHU.

3 Tema 3. OHTONIOTHMSA NPeICTABJICHUS JAHHBIX H 2
3HAHUI B MHHOBAIMOHHBIX PeIICHUAX

MerTtobl IpeicTaBaeHUS NaHHbIX U 3HaHU. CTpyKTypa
IIPEJICTaBICHNS JaHHBIX U 3HaHUW. Monenn
IIPEICTABJICHNS TAHHBIX U 3HAHUM.

Htoro 6

CTPYKTYPA U COAEPKAHUE MPAKTUYECKHUX 3AHSATUAM

HpaKTI/I‘{eCKaﬂ pa60Ta 1. KonuenTyanbﬂme Hu I/IH(l)OpMaIII/IOHHbIe MOJECJIHU
HHHOBAIIHOHHBIX ITPOCKTOB

Leas padoThl: PazpaboTars MOIETH HHKEHEPHOTO TPOCKTA.
OcHoBBI TEOpHUU

JlonoyHUTENbHBIE TPEUMYILECTBA HpU paboOTe C CEMAHTUYECKUMHU JAHHBIMU JAET
IPUMEHEHHE OHTOJIOTMYECKUX CTaHJapTOB, MO3BOJIAIOLUIMX HE MPOCTO MOJy4yaTh MH(OpMAIUio
U3 pa3HbIX HMCTOYHHKOB B OJHOM THMOKOM W pacmmpsieMoM ¢opmare, HO W OJWHAKOBO €&
UHTEpPIpETUpOBaTh. lIpU OHTONOrMYECKOM MOJEIMPOBAHMM JIAHHBIX B CEMaHTHYECKOM
IpPEJCTAaBICHUN HCIHOJB3YIOTCA IOHATHA M OTHOLIEHUS U3 3apaHee COIJacOBAaHHOI'O
(ompenenéHHOro KakuM-TO CTaHAApTOM) CHMCKAa IMOHSATHM M OTHOILEHUM, ONHCHIBAIOLIETO
HEKOTOPYI0O  MpPEeIMETHYI0  00jacTh  MH)KEHEpHOH  cdepbl  (MEXaHUKY,  DIIEKTPHKY,
TEIUIOTUIPaBIMKY, CTPOUTENbCTBO, U T.1.). Hampumep, oauH pa3 BBOASTCS MOHATUS "Hacoc",
"naBieHue" wWiIM '"NOAKIIOUEHHWE", W Jajee YHHUBEPCAIbHBIE CCBIIKA Ha TaKUe MOHATHS
CTaHJIapTHOIO CJIOBaps-Te3aypyca HCIOJIb3YIOTCS BCEMH CTOPOHAMHM Ui OMHCAHUSI OOBEKTOB,
U3BJIEKAaeMbIX U3 Pa3HOOOpa3HbIX 0a3 JaHHBIX.

OnToNormyeckas MOJENb JaHHBIX SBISETCS COCTAaBHOM 4YacThbl0 CaMHX JaHHBIX —
NOHATUS CTAaHJApPTHOTO CloBapsA-Te3aypyca (Tak Has3blBaeMble 'CIpaBOYHbIE JaHHBIE")
MCIIOJIb3YIOTCS JJI1 OMMCAHMSI CMbBICIIA U CIIOCOOOB MCIIOJIB30BaHMSI TaHHBIX IIPU 00paboOTKe UX
KaKk KOMIIBIOTEpPAMHU, TaK M JOJbMH. lIpM HEO0OXOAMMOCTH YTOUHUTH CMBICI TOJTYYEHHBIX
JAHHBIX MOXXHO M3 3apaHee M3BECTHBIX HMCTOYHUKOB (OMONMOTEK CHpPaBOYHBIX JAHHBIX) U C
WCIIOJIB30BAHUEM TEX K€ CTAHIAPTU3UPOBAHHBIX TEXHOJOTMH M HMHCTPYMEHTOB, KOTOPBIE
HCIOJIb3YIOTCS 111 OOMEHa JaHHBIMU

OCHOBaHHBIE Ha OHTOJIOTMYECKOM MOJEIMPOBAHUU HHTETPALMOHHBIE CEMAHTUYECKUE
MOJIEN JJIi WMHXXEHEPHBIX OOBEKTOB pa3pabaThIBAlOTCS KaKk Ha OTpacieBOM, TaK U Ha
MEXTyHapoaAHOM ypoBHE. COBpEMEHHBIE PEIICHHUS 110 MOJIEIMPOBAHUIO JAHHBIX JIETJIX B OCHOBY
HEUTpaJbHOW 10 OTHOIIEHUIO K OTIEJIbHBIM HMH)KEHEPHBIM CHCTEMaM MOJENIU 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 "[IpoMsblluieHHBIE aBTOMATU3UPOBAHHBIE CUCTEMbI M MHTerpanus. MHTerpanus aHHbIX
’KU3HEHHOTO LUKJA JJs TepepadaThiBAIOIIMX MPEANPUATUH, BKIOYas He(TsAHbIE U Ta30BbIE
IIPOU3BOJICTBEHHBIE IPEAIPUITHA").

OTOT cTaHapT ONpeleNsieT MHKEHEPHYI0 OHTOJOTHI0 — OCHOBHBIE THIBI OOBEKTOB U
OTHOILEHHH, UCIOJNB3YEMBIX NPH IMPEICTaBICHUH HWHXEHEPHOH HMH(OpMaIMH, yNopsa0YUBaET
TEPMHUHOJIOTHIO, HCIIOJIb3yeMYyI0 JUIsi €€ OpraHu3aliM, a TakKe OIpeAeseT MNPUHIUIBI
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pacuIMpeHusi CTaHAApPTHOM TEPMUHOJOTHH Yepe3 MeXaHu3M (eaepHpOBaHHBIX OHUOIMOTEK
CIPAaBOYHBIX JaHHBIX. CEroiHs MHOTHE KPYIHbIC KOMIIAHUH YXK€ NEPEXOAAT Ha 3TOT CTaHAAPT:
kommanuu-wiensl Norwegian Oil Industry Association, uienst koHcopumyma FIATECH,
KpYyIHEHIe MOCTaBUIMKY MHKUHUPUHTOBOIO IPOrPAaMMHOIO OOECHeYeHUs, a TakkKe Takue
poccuiickue xopropanuu, kak 'K «Pocatom» u OAO «PocHe(dTh», N3ydaroT BO3MOKHOCTH €0
UCII0JIb30BaHUS.

Peanuzanus cranpapra ISO 15926 B wactu mnpencraBieHMs, XpaHEHUsS U JOCTyHa K
JJAHHBIM OCHOBaHa Ha MCIIOJIb30BAHUM CEMaHTHYECKUX cTaHaapToB koHcopuuyma W3C: RDF,
OWL u SPARQL.

Hcnonb30BaHne CEMAaHTHYECKMX M OHTOJOTMYECKHMX CTaHAAPTOB IIOMOIaeT HaJlaJuTh
OOMEH M COIIOCTaBJIEHUE MAAHHBIX, BBIABICHUE KOJUIM3UHW M COIJIACOBAaHHME NPOTHUBOPEUUH.
JucuunirHa paboTel C JaHHBIMHM IpPU TaKOM CTaHAApTH3alLMM, SBISETCA Tropa3fo MeHee
OOpEMEHMTENbHOM, 4YE€M IPU MHBIX TEXHOJIOTMYECKMX PpEUICHMSX, IPEAyCMaTpUBAIOIINX
YHU(UKALUIO IPOrpaMMHBIX CpeICTB M HHTep¢eiicoB pabotel. Ilpu mnpenocraBieHun
CEeMaHTHUYECKUX JaHHBIX BO3MOXKEH BBIOOp MEXIy COTJIaCOBAaHHOHN «O0OIIei» TepMHHOIOTHEH
(oTpaciieBoil OHTOJIOTMEN) M NPUBBIYHBIMM OTJEIBHBIM YYacTHHKaM HaOopaMH HOHATUH U
ONMpAIOLIUMHUCS Ha HUX QopmamMu OT4YETHOCTH. [IpM 3TOM B YacTH TEPMHUHOJIOIUH,
npeanucaHHol denepaabHbIMU UM MyHUIUMIATIBHBIMU HOPMaTUBaMH, KOHTPOJIb HCIOJIb3YEMBIX
TEPMHUHOB MOXET OBITb TOpa3no Oosee JKECTKUM, YeM B 4YacTH, HE OXBAYCHHOU
CTaHJapTU3alMel: KOHTPOJIb MOXKHO OyIeT OpraHM30BbIBaTh HE TOJBKO «IJIa3aMu», HO U C
MCIIOJIb30BaHUEM KOMIIBIOTEPOB.

B 4acTM KOMMyHMKalUMM MEXIy KOMIBIOTEPAMU CEMAaHTHYECKHE M OHTOJIOTMYECKHE
JlaHHbIE TPUTOJHBI JUIsi 00pabOTKM MHCTPYMEHTAMU Pa3HOM CTENEHH CIOXHOCTH, OT IIHPOKO
pacIpoCTpaHEHHBIX SJCKTPOHHBIX TAaONUI[ 10 CHELHMAIM3HPOBAHHBIX TI€OMH(OPMAIIMOHHBIX
CUCTEM, CHUCTEM aBTOMAaTH3alUMU [POEKTUPOBAHMUS WM  CHUCTEM  HHBECTULMOHHOTO
w1aHupoBaHus. CEMAaHTUYECKUE [aHHBIE C OHTOJIOTMYECKOM Ppa3METKOM MOTYyT TOTOBHUTBHCS
pasHBIMH TIPOTPaMMHBIMH  cpeacTBamMu. OTKpeITIE (GOpMaThl  JaHHBIX H30aBISIOT  OT
HE00XO0IMMOCTH I10JIb30BaThCsl IPOrPaMMHBIM 00€CIIeueHHEM TOIBKO OT OJIHOTO MOCTAaBIIHKA.

IMocTanoBKa 3aa4uM K NPaKTH4YeCcKoii padore 1

1. I3yuuTh npezsiaraeMblii TEOPETUHUECKUI MaTepual.
2. Pa3zpaboTtaTh MO/IETh HHXEHEPHOTO MPOEKTa

3. CoctaBuTh HH()OPMAIIMOHHYIO MOJIENb IPOEKTA.

4. Odopmuts otuet. [IpeacTaBUTh OTYET NS 3AIIUTHI.

BapuanThl HHAUBUAYAJNBHBIX 3aJaHUM
B cootBercTBUM C yKa3zaHHOW INpeAMETHON 001acThi0 M KjaccoM pa3pabaTbiBaeMOMN

CHUCTCMBI pa3pa60TaTL MOJCJIb NHXXCHCPHOI'O ITPOCKTA.

Tabnuma 1.2 — nnuBuayanpHbIe 3aJaHUS

Ne IIpeameTHas o61acTh Knacc cucreMsl
1 Ckiag MRP

2 ITpon3BOACTBEHHOE NPENIPUSITHE ERP

3 Toprosoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusiTue B2C

6 ITopran B2B

7 CrpoutenbHoe NpeaupusITHE NC yuera

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

10 | AnmaparHas HHPPACTPYKTYpa IPEAPUITHS DKcrnepTHas CUCTeMa




Conep:xanue oT4yeTa

[To BemMosHEeHHOW paboTe cocTaBisieTcss oTdeT. OTYET BBIMOIHSAETCS B DJIEKTPOHHOM
Buze. [1o BBIMOTTHEHHOMY OTYETY ITPOBOAUTCS 3aIUTa MPAKTUIECKON pabOTHI.

OTtder MO NpPaKTHUYECKONM paboTe MODKEH COCTOSITh W3 CHENYIOIIMX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJBHBIN JIUCT;

- BBOJAHAaA 4acCThb,

- OCHOBHAsI YaCTh;

- 3aKJII0YEHHE (BBIBOJBI).

BBoanas yacTe oTueTa 10JIKHA BKIIOYATh TYHKTHI:

- YCIIOBUE 3aj]auu;

- IOPSIIOK BBIMIOJTHEHHUS.

- IPOrpaMMHO-aINapaTHBIE CPEJICTBA, UCIIOIB3yEMbIEC IPU BHIOJHEHHH PAOOTHI.

3amuTa OTYETa MO 3aKJII0YaeTCsl B NPEIbSIBICHUM MPENoJaBaTelli0 IOJTYYEHHBIX
PE3yJIbTaTOB B BUAC (bafma U ACMOHCTpAalWU IMOJYYCHHBIX HABBIKOB ITPHU OTBCTAX HA BOMNPOCHL
IpenoaaBarers.

KOHTpOJIbeIe BOIIPOCHI

. UTo Takoe >KM3HEHHBIN UK UHKEHEPHOTO IpoeKTa?

. Kak ctpykrypupoBath MOI€7h HHKEHEPHOTO MPOEKTA.

. [IpuBenute 3Tansl pa3pabOTKU UHKEHEPHOTO MPOEKTA.

. Kakue sraner Brrogaet B cedst moens XKL [TO cormacao 'OCT 19.102-77?
. Urto BKJIIOYAeT B cebst aTamn NpeIpoOeKTHOTO UCCIe10BaHus?

. [lepeunciure GyHKIIMOHATLHBIC TPEOOBAHUS K HHKCHEPHOMY ITPOCKTY.

. [lepeuncnure sKCIuTyaTallMOHHBIE TPEOOBAHUS K MHKEHEPHOMY MPOCKTY.

. [lepeunciure npaBuiia pa3pabOTKH TEXHUYECKOTO 3a/1aHHUS.

. HazoBuTE OCHOBHBIE pa3Aenbl TEXHUUECKOTO 3aJaHMs.

10. HazoBure 3Tamsl BeIpabOTKH TPeOOBAHUI K HH)KEHEPHOMY ITPOCKTY.

O©oOo~NOoO oIk WN -

IIpakTnueckas padora 2. OHTOT0rMYECKHE MOAeTU HHPOPMALIMOHHBIX CHCTEM

Leas padoThl: U3y4CHHE METOJOB M CPEICTB OHTOJIOTHYECKOTO MOJIEIUPOBAHUS;
IPUMEHEHHE METO/I0B U CPEJCTB OHTOJIOTHYECKOTO MOAETHPOBAHHUS.

[IpakTuyeckas paboTa HampaBieHa Ha O3HAKOMJIEHHE C IPOLECCOM OIHCAHHUS
MH)XEHEPHOT'0 MPOEKTa U MOJyYeHHE HAaBbIKOB IO MCIIOJIb30BAaHUIO OCHOBHBIX METOJ/IOB aHAJIN3a
WH)KEHEPHOTO PEIICHHUS.

TpeboBanus K pe3yiabTaTaM BBIIOIHEHUS IPAKTUYECKOM padoThI:

- HAIWYHE OTMCAHWS WHXEHEPHOTO MPOEKTa;

- IPOBE/ICHUE aHAIM3a OCYIIECTBUMOCTH BHIMOIHEHUS MPOEKTA;

- HAIMYHE 3aKII0YCHUST O BO3MOKHOCTH PEATM3ALUHU MPOEKTA, COJEPIKAMIETO DIEMEHTHI
OHTOJIOTHYECKOT0 MOJIEIMPOBAHUS MHHOBAIIMOHHOTO MPOYKTA.

OcHoBBI TEOpHUH

[lonatne «oHTONOTHA» OBUIO BBEACHO Kak TEPMHUH (QHUIOCOPHM, U TPUMEHSIOCH B
pa3NMYHBIX 3HAueHMsX. B cdepe KOMMIBIOTEPHBIX HAyK, OHTOJIOTHS SIBIISIETCS MOJIEIBIO
ONKCAHMsI MUPA, COCTOSIIEro M3 Habopa TUIOB, CBOMCTB M B3aumMocBs3ell. [logpasymeBaercs,
YTO OHTOJIOTHYECKUE MOJIEIH JOJDKHBI OTHOCUTBCS K PEATbHOMY MHUDY.

B 1990 roxy Tom I'pybep (Tom Gruber) BBen cieayrommii TEPMHH: OHTOJIOTHS — 3TO
onucanue (momoO6Hoe GopMambHO crenu@UKaIMy MTPOrpaMMBbl) KOHIIETITOB M B3aMMOCBSI3EH,
KOTOpbIE MOTYT ()OPMaJIbHO CYIIECTBOBATh JJISi OJTHOTO areHTa WM JUIs COOOIeCTBa areHTOB.
JlaHHOE Ompe/eNieHre COOTBETCTBYET TMOHSATHIO MCIIOJIb30BAaHMS OHTOJIOTHH KaK COBOKYITHOCTH
olpesieieHui KOHLENnToB, HO Oonee obmee. Cmyctss Tpu roga, Tom I'pybep ormerun, yto
OHTOJIOTHUH OOBIYHO MPHUPABHUBAIOTCS K TAKCOHOMUYECKHM MEPAPXUSIM KIIACCOB, ONPEIEICHUSM
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KJIaCCOB, HO OHTOJIOTUAM HC OT'pPaHUYMUBAIOTCA [OAaHHBIMU (I)OpMaMI/I — OHH TaKX€ HE
JIMMHUTUPOBAHbI B KOHCEPBAaTHBHBIX OIPEIEICHUSIX, TO €CTh, ONMPEACICHUSIX B TPAJAUIIMOHHOM
JIOTHYECKOM CMBICIIE, «TePMUHOJIOTHH 0€3 100aBIeHUS 3HAHUN O MUPE».

OHTOJIOTHH COCTOSIT U3 CICAYIOLIUX KOMNOHEHMOG:

OcoOu.  Ox3eMIUIpbl  WIM  OOBEKTHL.  SIBIAIOTCS  HMYKHEYPOBHEBBIMU
KOMIIOHEHTAMH OHTOJIOTHH;

Krnaccel. AOGcTpakTHble TpyIIbl, KOJJIEKIMH WM HabOpbl 00bEeKTOB. Moryt
MpeACTaBIsATh COO0M HAOOpBI, KOJUIEKIMH, KOHIIENTHI, MPOTPaMMHBIE KJIACChl, THUIIbI
00BEKTOB U TOMY MOJJOOHOE;

ATpuOyTBl. ACHIEKTBI, CBONCTBA, OCOOEHHOCTH, XapaKTEpPUCTUKU WIIH MapaMeTphbl,
KOTOPBIE MOKET UMETh OOBEKT;

OtHowenusi. CBoiicTBa, Oylarojapsi KOTOPBIM KJIacChl U OCOOM MOTYT OBITh
CBSI3aHBI MEXAy CO00ii;

OyHKIMOHATBHBIE BbIpaXeHus. KoMiuiekec CcTpykTyp, CGHOpPMUPOBAHHBIX U3
ONPEAECIECHHBIX OTHOIIECHUM.

Orpannuenus. DopManbHO YTBEP)KIECHHOE ONUCAHUE TOTO, KAKWE YCIOBHS
JTOJKHBI BBITIOJIHSTBCS JUISl BXOJHBIX IaHHBIX;

[IpaBuna. VYTBepxknaenus B ¢opme "ecnu-To" (MpeaIecTBEHHUK-CIEICTBUE),
OMHUCHIBAET JIOTMUECKHE BBIBOJIbI, KOTOPHIE MOXKHO W3BJIE€Yb W3 YTBEPXKICHUS B
omnpesesieHHon dopme;

Akcuombl. YTBepkIeHHs (BKJIOYas MpaBuia) B JIOTHYECKOW (opme, BmecTe
COCTaBIIAIOIIME OOILIME CBEAEHUS O TOM, YTO OHTOJIOTHUS ONUCHIBAET B CBOEW 00JacTH
npuMeHeHus. JlaHHOe oOmpenesieHHe OTJIMYaeTcsa OT CTaHJAPTHOTO IOHUMAHUS
"akcHMOMBI" TeHEpaTUBHOM rPaMMAaTHKU U (OPMATIbHOM JIOTUKH, TaK KakK 3/1eChb aKCHOMBI
BKJIIOYAIOT B €0 HE TOJIBKO KOHCTATHPYIOIIME YTBEPXKIACHUS, HO M TEOPHIO,
MOJIYYEHHYIO U3 aKCHOMAaTUYECKUX YTBEPKICHUM;

CoO6piTus. [IpencraBnsitor coboit M3MEeHEHUs aTpUOYTOB HIIM OTHOIICHH.

I1o ypoBHIO YHHMBEPCAIBbHOCTH BBIACISAIOT TPU THUIIA OHTOJIOTHMA:

OHToNOrMM BEpXHEro ypoBHS (MeTaoHToJOrMHM). BHe 3aBucuMocTd OT 3a1ay
KOHKPETHOM TMpeJIMETHONH 00JacTH, OMHCHIBAIOT o0mue mnoustus. [IpumepoMm Takoit
onrosoruu ciaykut WordNet. JlaHHbIN THIT OTIWYAETCSA HU3KAM YPOBHEM JIETAIBHOCTH,
HarpuMep, UMEIOTCS JIMIIb ONHCaHUsS TEPMUHOB Ha ECTECTBEHHOM sI3bIke. Takue
OMHCAHUSI HE MOTYT OBITh TMOHATHI MANIMHOM, MEXIYy HUMU 3a(UKCHPOBAHBI TOJIBKO
caMble IPOCTHIE OTHOILICHHUS;

OHToNIOTMH TPEIMETHBIX oOsacteil. JlaHHBII THUI OHTOJOTUM OMHUCHIBAET
OTHOCHUTEJIPHO 00IIMe MOHATHUS JIJIs 001uX 3a1a4. B kakoii-to Mepe, JaHHBIE OHTOJIOTUU
OTHOCSITCSI K OHTOJIOTHSIM BEPXHETO YPOBHSI;

OHtonoruun npunoxeHuii. ONUCHIBAIOT MOHATHUS, 3aBUCAILINE KaK OT MPEAMETHOU
00JacTH, Tak U OT pelraeMoii 3a/1auu.

Kpome 3TOro, OHTOJOTHH pPa3iMYalOTCs IO CTENCHU BBIPA3UTENHHOCTH. Bbiessercs
CIEYIOLINIT CTIEKTP:

- KOHTpoJupyeMsble cioBapu. [IpeacTaBisroT co0oii CIIMCOK TEPMHUHOB;

- Te3aypychl. CBsSI3U MEXIy TEPMUHAMHU, TAKHE, KAK CHAHOHUMBI,

- HepopmanibHasi TakCOHOMUS. SIBHas HepapxXxus, HO OTCYTCTBYET CTpPOroe
HACJIEIOBAaHUE. ODK3EMIULIp MOJAKIAcCa TAaKOW OHTOJOTHU HE 00s3aTENIbHO SBISETCS
TaKKe dK3EMIUISIPOM CyIEpKIIacca;

- popmanbHas TakcoHomMHs. B oTnmume oT HedopMambHOM TaKCOHOMHH, 3/1€Ch
MPUCYTCTBYET CTPOTO€ HACIEIOBAHMUE;



- (ppeiimel. [IpeacraBisioT coOOi onMcaHue KJIaCCOB U UX CBOWCTB;

OmnucaHus KJIacCOB MOTYT ObITh MPEACTABIICHBI:

- C 33JJaHHBIMHU OTPAaHUYECHUSMH HA UX CBOWCTBA;

- C IPOCTBIMU JIOTUYECKUMH WJIM MaTEMAaTHYECKUMHU OTPaHUYCHUSIMH Ha CBOWMCTBA
Y OTHOILICHHS,

- CO CJIOKHBIMHU JIOTUYECKUMU OTHOILICHHUSIMH.

B o0miem ciryyae, OHTOIOTHS ONUCHIBACTCS CIIEAYIONIMM HAOOPOM JaHHBIX:

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

rae T — Habop TepMUHOB NPeIMETHON 001acTH;

R — ceMaHTHYECKH 3HAYMMBIE OTHOIIECHHUS;

P — onpenenenue GyHKIUI HHTEpIIpETALIUY.

Pa3paboTka OHTONOTMM HauyuMHAEeTCs C Pa3pabOTKU Te3aypyca; OHTOJIOTHUS
ABIsAeTCA (POPMAIbHON TAKCOHOMUEH.

IlocTanoBKa 321244 K l'lpaKTI/I‘{eCK()ﬁ pa60Te 2

1. 3yuuTs npeaaraeMplii TEOPETUUECKHUM MaTepHal.

2. COCTaBUTH OHTOJIOTUYECKYIO MOJICITh HHKCHEPHOTO IMPOCKTA.

3. Ha ocHOBaHUM pe3ynbTaToOB MOJEIUPOBAHMS POBECTH aHAIM3 MPOIEcca OpraHU3aluu
pa3pabOTKK MHHOBAIIMOHHOTO MPOAYyKTa Pe3ynbTaToM aHaam3a JOJDKHO SIBUTHCS 3aKIIOYEHUE O
BO3MOXXHOCTH pean3aliy MPOEKTa.

4. Oopmuts otuert. [IpeacTaBuTh OTYET IS 3ALTUTHI.

BapuaHTbl HHAMBUAYAJIBHBIX 3aaHUI
B cootBercTBUM C yKa3aHHOW INpeAMETHON 00NacThi0 M KjaccoM pa3pabaTbiBaeMOMN

CHCTCMbI pa3pa60TaTL MOACIIb IIPOCKTAa U IPOBCCTH BO3MOKHOCTH pa3pa60TKH ITIPOCKTA.

Tabnuma 2.1 — lnnuBuayanpHbIe 3aJaHUS

Ne | [IpenmerHas o0nacthb Knacc VIC

1 Ckian MRP

2 [Tpon3BOACTBEHHOE NPENIPUSITHE ERP

3 Toprosoe npeanpusTie CRM

4 Toprosoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CtpoutenbHOe IpeanpusTie NC yuera

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

10 | AnmaparHas HHPPACTPYKTYpa NPEANPHUITHS DKcnepTHas cCUcTeMa

Conep:xanue oT4yeTa

[To BwImonHEeHHOUW paboTe coctaBisgerca OoTdyeT. OTYEeT BBIMOJHAETCS B AJIEKTPOHHOM
Buze. [1o BeIMOMTHEHHOMY OTYETY MPOBOAUTCS 3allUTa MPAKTUYECKON pabOTHI.
OTder TO NpPaKTHUYECKOH paboTe MOIKEH COCTOSITh W3 CIHENYIOIIMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;

- BBOJJHAA 4YaCTbh: KPATKOC OIMMCAHUC eiaen IMPOCKTA U NPOCKTHBIX OFpaHquHHﬁ.

BBO}IHaSI JaCcTb OT4YCTAa [JOJDKHA BKJIKOYATH ITYHKTBI:

YCJIOBHUEC 3aaadyu; IIOpAOOK

BBITIOJIHCHUA; IPOTPAMMHO-AIIIIAPATHBIC CPEACTBA, UCIIOJIB3YCMBIC ITPU BBIITIOJIHCHUN paGOTBI.

- OCHOBHasI 4YacTh (OMHcaHue paboThl).

OcHOBHAsT 4YacTh OTYETAa BKJIOYAEeT B ceOs:

OIMMUCAHUC MOACIIN HHKCHCPHOTO

IMMPOCKTA, HAJITMYNEC 3aKJIFOYCHUA O BO3BMOKHOCTH p€ajiu3alliui IMIPOCKTA.
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- 3aKJII0YEHHE (BBIBObBI);

- CIIMCOK UCIOJb30BaHHON JTUTEPATYPHI.

3ammMra OT4YeTa 3aKJII0YaeTCsl B MPEAbSIBICHUU MPENOAABATENI0  MOJYyYEHHBIX
pe3ynbTaToB B BUjE (aiia U AEMOHCTPALMU IMOJIYY€HHBIX HABBIKOB IPU OTBETAaX HAa BOMPOCHI
npernoaaBaress.

KoHTpoJibHBIE BONIPOCHI

1. [peanoxwure, KTo ObI MOT' Y4aCTBOBaTh B ()OPMUPOBAHUU TPEOOBAHHI JUIS IPOCKTA.
OObBsicHUTE, TIOYEeMy IIOYTH HEW30eXKHO, 4TO TpeOoBaHUs, CHOPMYINPOBAHHBIE PA3HBIMU
JHIaMu, OyIyT IPOTUBOPEUYHBHI.

2. Pa3pabatpiBaercst mpoekT. OnpenennTe OCHOBHBIE OMOPHBIE TOYKU 3pPEHHUS, KOTOpPHIE
HE00X0/IMMO y4ecTh B CHEeIHM(UKALNU MTPOEKTa, U MOKAKUTE UX B3aUMOOTHOIICHUS, UCTIONb3YS
JMarpaMMy UepapXHU TOYEK 3PEHUSL.

3. CrannmapTHeIi METOA aHaiM3a TpPeOOBaHUII HE COOTBETCTBYET TPEOOBAHMIM K
MHHOBALIMOHHOMY NPOAYKTY. UTO BBI JOJDKHBI JIeTIaTh B TAKOHW CUTYaI[HH.

IIpakTnyeckas padora 3. OHTO/I0THS PEACTABIEHUS JAHHBIX U 3HAHUI B

WHHOBALMOHHBIX PelIeHUusIX

Heabp paGorbl: V3yuyeHue OHTOJOTMM TPEACTABICHUS JIaHHBIX U 3HAaHUH B
MHHOBAIIMOHHBIX PELICHUSIX.

[IpakTuueckast paboTa HampaBieHa Ha W3YYEHHE OHTOJIOTMU MPEICTABIICHUS JAHHBIX U
3HAaHUW B MHHOBAIIMOHHBIX PEIICHUSIX.

TpeboBaHus K pe3ysibTaTaM BbINOJIHEHUS IPAKTUYECKON padOThI:

- UH(popMallMOHHAsT MOJENb CHCTEMbI JOJDKHA COJIEp’KaTh OIMCAaHUE CYIIHOCTEH U
CBsI3el MEXIYy HUMH, TIpesicTaBieHHoro B popmare RDF;

- B 3aBUCUMOCTU OT BapHaHTa 3a/laHds MOJEJb JaHHBIX JTOJKHA OTOOpa)KaTh CBSI3U U
XapakTep B3aUMOAECUCTBUS MEXK1Y KOMIIOHEHTAMH CUCTEMBI.

OcHoBBI TEOpHUH

HedopmanbHo oHTONOTHS HpeacTaBiseT co00il HEKOTOpOE OINMCAaHUE B3IVIAJa HA MUP
OPUMEHHUTEIbHO K KOHKPETHOW 00JacTH MHTEPECOB. DTO OMHUCAHHE COCTOUT M3 TEPMHHOB U
IIPaBHJI MCTIOJIB30BAHMSI ATUX TEPMUHOB, OIPaHUYMBAIOIIMX UX 3HAUYEHUS B paMKaX KOHKPETHOM
o0nacTH.

Ha ¢opmanbHOM ypOBHE OHTOJIOTHS - 3TO CHUCTEMa, COCTOsIIas M3 HaOopa MOHATUH U
HaOopa YTBEpXkJAE€HUH 00 STUX MOHATHIX, HA OCHOBE KOTOPBIX MOKHO OIHCBHIBATH KJIACCHI,
OTHOLIEHHUS, QYHKIIUU U UHIUBU/IBL.

OnHO M3 caMBIX W3BECTHBIX ompenesneHuil oHronoruu aan Tom ['pyGep, 3By4yuT OHO
cienyromumM oopazom: OHTOIOTHUS - 3TO TOUHAs CHeU(PUKALUS KOHIENTYyalu3aliH.

KoHnuenrtyanusanus - 3TO CTPYKTypa pealbHOCTH, paccMaTpUBacMas HE3aBUCHUMO OT
cJoBaps MpeAMETHON 001acTh U KOHKPETHON CUTYyaIlUH.

Hanpumep, eciu Mbl paccMaTpuBaeM NPOCTYHO MPEAMETHYIO 00JIaCTh, OMMCHIBAIONIYIO
KyOMKH Ha CTOJIe, TO KOHLIENITyaJu3aluel sBisercs Habop BO3MOKHBIX MOJIOXKEHUN KyOUKOB, a
HE KOHKPETHOE UX PACIIOJIOKEHNE B TEKYILIUI MOMEHT BPEMEHH.

bonee moznuelt momudukanuein onpenenenus [pydepa sBISETCS TaKoe OIMpECICHHE:
Onronoruss — 370 (QopManbHas cHenu@uKalys COINIACOBAaHHOW KoHuentyamu3anuu. Ilox
COTJIACOBAHHOM KOHIIENTyalu3aluen moapa3yMeBaeTcsl, 4To JaHHAsl KOHIENTyaln3alus He ecTh
4acTHOE MHEHUE, a SBJIAETCS 00l IUIsi HEKOTOPOI TPYIIIbI JTHOACH.

CdopmynrpoBaHoO elie J0CTaTOYHO MHOT'O Pa3HBIX ornpeaeneHuit ontonoruu. Hanmpumep,
Huxkona ['yapuHo onpesensieT OHTOJIOTHIO CiieayrouM oopazom: OHTOIOTUS - 3TO popMaIbHas
Teopusl, OTPAaHUYNBAIOLIAs] BO3MOYKHBIE KOHLIENTYyaINn3alluu MUPA.

HexoTtopsbie onpeaeneHus OTpaxaroT cocoObl, KOTOPHIMU aBTOPbI CTPOAT U UCIIONIB3YIOT
OHTOJIOTMH, HampuMmep: OHTOJNOTHSI - 3TO HEPAPXUUECKH CTPYKTYPUPOBAHHOE MHOXKECTBO
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TEPMUHOB, ONMHCHIBAIOIIUX MPEIMETHYIO 00JacTh, KOTOPOE MOXKET OBITh HCIIOJIB30BAaHO Kak
UCXOJIHAs CTPYKTypa Juid 0a3bl 3HAaHUM.

Conep:xaHue OHTOJIOTHHI

OCHOBHBIMU KOMITOHEHTAMH OHTOJIOTUM MOTYT SIBJISThCA:

- KJ1acchl (WM TIOHSATHS),

- OTHOIICHHUS (MJIM CBOMCTBA, aTPUOYTHI),

- pyskuun,

- aKCUOMBI,

- OK3EMIUISIPHI (WM UHIUBUBI).

Knacchl wium NOHATUS HUCHONB3YIOTCS B IIMPOKOM cMbliciie. IloHATHEM MoOXeT ObITh
ar00asi CyIHOCTh, O KOTOPOW MOKET ObITh JNaHa Kakas-mub6o uHpopmanms. Kiaccel - 310
abCTpaKTHbIE TPYIIbl, KOJJIEKIMM WX HaOopel 00bekTOB. OHM MOTYT BKJIHOYaTh B ceOs
AK3EMILISPBI, IPYrHe KJacchl, JMOO K€ codyeTaHus U TOro, u apyroro. Kiaccel B OHTOJIOTHAX
OOBIYHO OpraHW30BaHbl B TAKCOHOMHUIO - HEPAPXMUYECKYI0 KIACCHU(PUKALMIO IMOHATUH IO
OTHOLIEHHUIO BKItoYeHus. Hanpumep, kimaccel MyxunHa u JKeHIMHaA ABIAIOTCS MOJKIACCAaMU
KJjacca YenoBek, KOTOPBIN B CBOIO 0Yepeib BKIIOUEH B Kilacc MileKonHTaroLye.

OTHOLIEHUST TPEACTABISIIOT THUI B3aUMOJEHUCTBUS MEXAY MOHATHUSAMH IPEIMETHOU
oOmnactu. @opMasibHO N -apHbIE OTHOLIEHUS ONPENEIIAI0TCS KaK OJAMHOKECTBO IPOU3BEACHUS N
mHokecTB: R € C1 x C2 x ... x Cn. [Ipumep Ounapnoro otHomeHus - otHomeHne YACTb-
[IEJIOE. OtHouieHusi TOXX€ MOI'YT OBITh OpPraHHW30BaHbl B TAaKCOHOMMIO IO BKJIIOUYEHHIO;
HalpuMmep, OTHOUIEHHs ObIThb OTLOM JJii M OBbITh MaTepblo JJIi Ha MHOMECTBE JOAeH
COJIep’KaTcsi B OTHOIIEHUM OBITb POJUTENEM JUIsl, KOTOPOE B CBOIO OYEPEb COJEPKUTCS B
OTHOILEHUU OBITh MPEIKOM JIS.

@YHKIUHU - 3TO CIIEHUAIBHBINA CIIy4ail OTHOLIEHUM, B KOTOPBIX N -H 3JIEMEHT OTHOILIECHUS
OJIHO3HAYHO ormpenensercs N-1 mnpeamecTByromuMu siaeMeHTamMu. PopMmanbHO (yHKIUU
ompeaensoTes chaeayromuMm obpazom: F: Cl x C2 x .. x Cn-1 -> Cn. IIpumepamu
(YHKIIMOHAJIbHBIX OTHOILIEHUN SIBJISIOTCA OTHOLIEHHS OBITh MaTephlo JJisi Ha MHOXKECTBE
Jqroed, WIM 1IeHa IOJEPKAHHOTO AaBTOMOOWJIS,, KOTOpAas BBIUUCISAETCS B 3aBUCUMOCTH OT
MOJI€JIM aBTOMOOWJIS, 1aThl U3TOTOBJIEHUS U ITpodera.

AKCHOMBI HCHOJIB3YIOTCA, YTOOBI 3alUcaTh BBICKAa3bIBAaHUS, KOTOPBIE BCET/la MCTHUHHBI.
OHu MOryT OBITh BKJIIOYEHBI B OHTOJIOTHIO JUIS Pa3HBIX IieNied, HalpuMmep, s ONpeeIeHHs
KOMILJIEKCHBIX OTPaHWYEHUH Ha 3HAYCHMs aTpUOYTOB, apryMEHThl OTHOLICHUH, Ui MPOBEPKU
KOPPEKTHOCTH MH(OPMALIUU, OTTUCAHHOW B OHTOJIOTHH, WM JUIsl BBIBOAA HOBOM MH(OpMaILIUU.

B kauecTBe mpuMepa TOro, 4To B paMKax OHTOJIOTMH IOHHMMAETCS IOJ AKCUOMAMH,
MO’KHO TIPUBECTH CIIEAYIOLIEE MOJIOKEHHE U €ro (OpMaJIbHYIO 3allUCh Ha S3bIKE WCUHCIICHUS
IIPEIMKATOB NIEPBOTO NOPAIKA!

PabGoTHuK, ABISIONIUICS PYKOBOIUTEIEM IIPOEKTA, paOOTAET B MPOEKTE.

BBogsrcs nepemennsle E (pabotHuk) u P (pykoBomutens mpoekrta). Torga akcmoma
3aMMChIBACTCS CIAEAYIOUIUM 00pa3oM:

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

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

Ileau co3maHus OHTOJIOTMH

B nocneanue roasl pazpaboTka OHTOJIOTUHN - SBHOE (OpMalbHOE ONHCAHUE TEPMHUHOB
OpeIMETHOW 00JacTH M OTHOUICHHH MEXIYy HUMH - MEPEeXOAMT W3 MHUpa jaboparopuil 1o
HCKYCCTBEHHOMY HHTEIIJIEKTY Ha pabouue CTOJIbI AKCIEPTOB MO MpEeAMETHbIM obiaacTsM. Bo
BcemupHoi mayruHe WWW ontonoruu crtamu oOBIYHBIM siBIeHHEM. OHTOIOTHH B CETH
BapbUPYIOTCS OT OOJBIIMX TAKCOHOMUH, KaTErOPU3UPYIOMINX BeO-cailThl (Kak Ha caifte Yahoo!),
JI0 KaTeropu3aluii mpojaBaeMbIX TOBAPOB U MX XapaKTEpUCTUK (Kak Ha caiite Amazon.com). Bo
MHOTUX JUCHMIUIMHAX celyac pa3palaThIBalOTCS CTaHAApPTHBIE OHTOJOTHH, KOTOPbIE MOTYT
UCIIOJIb30BAThCs IKCIEPTaMU MO0 MPEAMETHBIM OOJIACTSAM JUIsl COBMECTHOTO HCIOJB30BAHUS U
AHHOTHPOBaHMS HH(OPMAaLIUK B CBOEH 00s1acTH.
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Hanpumep, B 061acTit METUITMHBI CO3JaHBI OOJBIIHE CTAHIAPTHBIC, CTPYKTYPUPOBAHHBIC
cinoBapu, Takue kak SNOMED wu cemantuyeckas cetb Cucrembl YHUGUIMPOBAHHOTO
Menunuackoro SI3sika (Unified Medical Language System, UMLS). Takke MNOSABISIOTCS
obmupHbIie obmieneneBsie onTonoruu. Hampumep, [Iporpamma OOH 1o passutuio (the United
Nations Development Program) u kommanuss Dun & Bradstreet oObeauHMIM yCHIUS IS
paszpabotku ontosioru UNSPSC, koTopasi mpeaocTaBiisieT TEPMHHOJOTHIO TOBApOB U YCIYT
(unspsc.org).

OmnTtonorusi ompenenser oOWUI cIoBaph AN YYEHBIX, KOTOPHIM HYXHO COBMECTHO
UCTONB30BaTh  WMHGOpMALKI0O B  HpeaMeTHor  obmactu. OHa  BKIOYAET  MAIIMHHO-
UHTEpIpETUpyEeMble (OPMYIUPOBKH OCHOBHBIX MOHSATHH HpeaIMeTHOW 00JacTH M OTHOILIEHUS
MEXTy HAMH.

[Touemy BO3HUKaeT MOTPEOHOCTH B pa3paboTke OHTOJOTMU? BOT HEKOTOpHIE MPHUUMHBI,
KOTOpbIE HUXKE OYAYT pacCCMOTPEHBI MOAPOOHEE:

- JUIsl COBMECTHOTO HCIOJb30BaHUS JIOAbMH WM MPOTPAMMHBIMH areHTaMu OOLIero
MOHUMAHUS CTPYKTYPbI HHPOpMAIIHH;

- JUTsl BO3MOYKHOCTH TOBTOPHOT'O MCIIOJIb30BaHUs 3HAHUH B MPEIMETHON 001acTH;

- JUIs TOTO 4TOOBI CAETATh JOMYIICHNS B IPEAMETHON 001aCTH SIBHBIMH;

- JUTsl OTAETICHUS 3HAHUH B MPEAMETHOM 00JIaCTH OT OMEepPaTUBHBIX 3HAHUIA;

- JUIS aHaJTM3a 3HAHWI B TIPEAMETHON 00JIacTH.

CoBMecTHOE HCMOJNB30BaHHE JIIOABMH WM MPOTPAMMHBIMU  areHTamu  OOIIero
NOHUMAaHHS CTPYKTYpHl WH(GOpPMAIMU SBISETCS OJHOW M3 Hambosiee oOImUX Heiel pa3padoTKu
onronoruii. K mpumepy, mycTh HECKOJIBKO Pa3IMYHBIX BeO-CaliTOB coaepkar UHPOpPMAIHUIO 1O
MEIWIUHE WM [PEJOCTaBISIOT HMHGOPMAIMIO O IUIATHBIX MEAWIMHCKUX — yCIyrax,
omaynBaeMbix 4yepe3 WHrepHer. Ecnu 5T BeO-caliThl COBMECTHO HCIIOJIB3YIOT U MMYOIUKYIOT
OIHY W Ty € 0a30Byl0 OHTOJIOTHIO TEPMHHOB, KOTOPHIMH OHHM BCE MOJb3YIOTCS, TO
KOMIIBIOTEPHBIE areHThl MOTYT W3BJEKaTh HWHGOPMAIMI0O M3 OTHX pa3jINYHbIX CAaHTOB U
HAaKaIUIMBaTh €€. ATEHTHl MOTYT HCIIOJIb30BaTh HAKOIUICHHYIO WH(OpPMAIMIO ISl OTBETOB HA
3aMpockl MOJIb30BaTeNeH MK KaK BXOJHBIC JaHHbIE [T IPYTUX MPHIIOKESHUH.

ObecrnieueHrie BO3MOXKHOCTH HCITOJIb30BAHUS 3HAHUN MPEIMETHON 00JIacTH CTajIo OJHOM
U3 JIBUXKYIINX CHJI HEJaBHEro BCIUIECKa B M3Y4YEHHHM OHToNorui. Hampumep, ans moneneit
MHOTHX Pa3IMYHBIX MPEAMETHBIX 00JIacTeil HEOOX0aMMO CcHOPMYyITHUPOBATh MOHSITHE BPEMEHH.
OTO TMpencTaBiIeHHE BKIIOYACT TIOHATHE BPEMEHHBIX WHTEPBAJIOB, MOMEHTOB BpPEMEHHU,
OTHOCHUTEJIbHBIX MEp BpeMeHH U T.A. Eciin o/lHa rpymnma yuyeHbIX AeTaabHO pa3padoTaeT TaKyro
OHTOJIOTHIO, TO JPYTH€ MOTYT IPOCTO MOBTOPHO HCHOJIb30BATH €€ B CBOMUX IPEIMETHBIX
obnactsax. Kpome Toro, ecim HaMm HYXHO CO37aTh OOJBIIYI0O OHTOJOTUIO, MBI MOXEM
WHTETPUPOBATh HECKOJIBKO CYIIECTBYIOIIMX OHTOJOTHH, OMUCHIBAIOIIMX YaCTH OOJIBIION
npeaMeTHol obmactu. Mbl Takke MOKEM IMOBTOPHO HCHOJIb30BaTh OCHOBHYIO OHTOJIOTHIO,
takyto kak UNSPSC, u paciupuTs ee 1715 OnMcaHusl HHTEPECYIOIeH Hac MpeaMETHON 00IacTy.

Co3nanne SBHBIX JOMYIICHUH B IPEIMETHON 00JIACTH, JIeXkKAIINX B OCHOBE peau3allii,
JaeT BO3MOXXHOCTh JIETKO HM3MEHUTHh OTH MAOMYIIEHUS MpPU H3MEHEHHHM HAIUX 3HAaHUKH O
npenMeTHo  obOnacth. JKecTkoe KOOUpOBaHUE TMPEANOJIOKEHUM O MHUpe Ha S3bIKE
MPOrPaMMHUPOBAHUS TPUBOIUT K TOMY, YTO OTH MPEATOIOKEHUS HE TOJBKO CIOXKHO HAWTH U
MOHATh, HO W TaKXe CIOXXHO HM3MEHUTh, OCOOCHHO Hemporpammmucry. Kpome Toro, siBHBIE
crenuuKaluyd 3HaHUN B MPEAMETHOM 00JIaCTH TOJIE3HBI /Il HOBBIX MOJb30BaTeNel, KOTOPBIC
JOJDKHBI Y3HATh 3HAYEHUS! TEPMHHOB TIPEAMETHON 00JIacTH.

OtneneHue 3HaHWM MPEIMETHOW OONACTH OT OMEPATUBHBIX 3HAHUU - ATO €IIe OJUH
BapHaHT OOIIEr0 MPUMEHECHHUS OHTOJIOTHHA. MBI MOKEM OIHCATh 3a/a4y KOHQUTYPHPOBAHHS
MPOJYKTa U3 €ro KOMIIOHEHTOB B COOTBETCTBUHU C TpeOyemoi crnenudukanueii u BHEAPUTH
nporpaMmy, KOTOpas JenaeT 3Ty KOH(QUIypaluilo HE3aBUCHUMOW OT MpOAyKTa U CaMHUX
KoMroHeHTOoB. Ilocime »3TOoro Mbel MoxeM pa3paboTaTh OHTOJIOTHIO KOMIIOHEHTOB U
XapakTepucTUK DBM M NPHUMEHUTH 3TOT ANTOPUTM JUIS KOH(PUTYPUPOBAHHS HECTAHIAPTHBIX

12



OBM. M5l Takke MOXEM HCIOJIb30BaTh TOT XK€ aJTOPUTM Jjsl KOH(UTYpHpOBaHUS JTU(TOB,
€CJIM MBI TIPEIOCTAaBUM €MY OHTOJIOTMIO KOMIIOHEHTOB JTU(TA.

AHanu3 3HaHWI B TPEIMETHONW O0JIACTH BO3MOXEH, KOTJla HMMEETCS JIeKJIapaTUBHAS
cnenudukanus TepMuUHOB. DopManbHBIA aHaIM3 TEPMUHOB YpPE3BBIYAIHO LIEHEH KakK Npu
MOMNBITKE TOBTOPHOTO UCIIOJIb30BAHUS CYIIECTBYIOIIMX OHTOJIOTUMA, TaK U MPU UX PACHIUPECHUHU.

Yacto oHTOJIOTHS MpEeAMETHON o0nacTu cama o ceOe He sABisiercs uenblo. Pa3paborka
OHTOJIOTHH CpPOJHH OIpPEISICHUI0 Habopa MAaHHBIX W HMX CTPYKTYPBl JUIsI WCTIOJIb30BaHUS
JpyruMu mporpamMmmaMu. MeToasl penieHus: 3aaad, JOMEHHO-HE3aBUCHUMBbIEC IPUJIOKEHUS H
NpPOrpaMMHBIC areHThl UCIOJB3YIOT B KayecTBE JAHHBIX OHTOJIOTMM ¥ 0a3bl 3HAHUM,
MIOCTPOEHHBIE HA OCHOBE 3TUX OHTOJIOTHH.

IMocTanoBKa 3a/1auM K NPaKTUYECKOii padoTe 3

1. U3yuute npeajaraeMblii TEOPETUUECKUN MaTepHal.

2. PazpaboraiiTe ”HPOPMAITMOHHYIO MOJIENb JUISl BRIOPAHHOTO HHXKEHEPHOTO TIPOEKTA.

3. IlocTpoiite MOJieb MPEICTABICHUS TAaHHBIX.

4. CoctaBpTe OTUYET, BKIIOYAIOIIMN MOJEIb MPEICTABICHUS JTaHHBIX, OMHCAHUE
KOMIIOHEHTOB CHCTEMBbI, IOTOKOB JAHHBIX, XPAHUJIHUII U BHEIIHUX 00BbeKTOB. [IpeacTraBbTe oTUeT
M0 MPAKTUYECKOMN paboTe JJIs 3aIUTHI.

BapuaHTbl HHIMBUAYAJIbHBIX 32JAHUH

B cooTtBercTBUM ¢ yKa3aHHOW MPEAMETHOM O00JIACTHIO M KJIACCOM pa3padbaThiBa€MOro
MIPOEKTa MOCTPOWTE MOJEIb MPEACTABICHUS aHHBIX, BKIIIOYas BO3MOKHbIE B3aUMOJECUCTBUS
MEXIy KOMIIOHEHTAMH CHUCTEMBI.

Tabnuna 3.2 — lnnuBuayanpHbIe 3aJaHUS

Ne | IlpenmerHast ob6nacth Knace C

1 Cxian MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusTe CRM

4 ToproBoe npeanpusTue SCM

5 ToproBoe npeanpusitue B2C

6 ITopran B2B

7 CrpouTtenbHoe NpeArnpusTue HNC yuyera

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

10 | AnmaparHas HHPPACTPYKTYpa NPEAIPUITHS DKcnepTHas cCUcTeMa

Conep:xanue oT4yeTa

[To BemMosmHeHHON paboTe coctaBisieTcss oTyeT. OTYET BBIMOJIHAETCS B DJIEKTPOHHOM
Buje. [0 BBIMOTHEHHOMY OTYETY MPOBOAMTCS 3aIIUTa MPAKTUYECKON PabOTHI.
OTtyer MmO mpakTUYECKOW paboTe MOMHKEH COCTOSTh U3 CIEAYIOIMMX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIN JIUCT;
- BBOJIHAs 4acCTh;

- OCHOBHAs 4acTh (OmrcaHue padOThl): MOJCIb MPEACTABICHUS JaHHBIX

- 3aKJTF0YECHHE (BBIBOIBI).

BBO}IHaSI YacTb OTYCTA JOJIKHA BKIIFOYATh ITYHKTBI:

- YCJIOBHUC 3a1a4U;
- IOPAJOK BBITTIOJITHCHUA.

- IPOTPaMMHO-aMMapaTHbIE CPEJCTBA, UCIIOIB3yEeMbIE MPU BHIMIOTHEHUN PAOOTHI.
3amuTa oTYeTa 1Mo MPaKTHYEeCKOH paboTe 3aKiIoyaeTcs B MPeAbSIBICHUN MIPETOAaBaTEIIO
MOJTyYEHHBIX PE3yJIbTaTOB B BUJE (aiiia U JEMOHCTPALUU MOJYYEHHBIX HAaBBIKOB MPHU OTBETAX

Ha BOIIPOCHI NPEMNOAABATENIS.
KoHTpoJsbHbIe BONPOCHI

1. JlaiiTe onpenesieHNe MOHATHIO «MOJIEJNIb MPEICTABICHUS TAaHHBIX).
2. Kakue Tumbl CBSI3U MOTYT IPUCYTCTBOBATH B pelsiiuOHHBIX BJ?
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3. JaiiTe onpeneneHue NOHITHIO «IIOTOK JAHHBIX).

4. Kakue TUMbl B3aMMOICHCTBHS TPEACTABICHBI MEK1y KOMIIOHEHTAMH CUCTEMBI?
5. JlaiiTe onpeseneHne MOHATHIO KJIacc, 00BEKT KJlacca, CYIIHOCTb

6. Kem u a11s1 yero Mo>keT ObITh HUCIIOJIB30BaHA MOJIENb JAHHBIX?

5. VYUEBHO-METOJUYECKOE U HTHO®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

5.1. IlepeyeHb OCHOBHO¥ U JONOJHUTEILHOI JJUTEPATYPbI, HEOOXOTUMO 1151
OCBOEHUS TUCHHUILIMHBI

5.1.1. IlepeyeHb OCHOBHOI1 JIUTEPATYPbHI

bapeimesa A.B., bangun K.B., I'onos P.C., Ilepenepsiee MN.U. NnnoBamuu: YueOHOe
nocobue / Ilox obmi. pen. m.3.H., mpod. A.B. bapeimeBoii. — 2-¢ uzn. — M.: U3marenbcko-
Toprosast kopnopanus «/lamkos u K », 2018.

5.1.2. [lepeyeHb JONMOJITHUTEIBHOM JTUTEPATYPbI
WNunoBanmonueiii MeHepkMeHT : kypc Jeknuid / FO.H. Kymakos, T.C. Memiepsikosa ;
M-Bo ob6pazoBanus u Hayku Pocc.®@enepanuu, Mock. roc. yH-1. — Mocksa: MI'CVY, 2019.

14



MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHUS PO
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBI YHUBEPCUTET»
[Tsaturopckuit uaCcTUTYT (prmmnan) CKOY

MeToanyeckue yKkazaHus
10 OPTaHU3alMU U IPOBEICHUIO CAMOCTOSATEIBHON padOThI
no nucturuinHe « MHKEHEPHBIE KEMCBI: OT MPAKTUYECKHUX 3AJIAY K
WHHOBAIIMOHHBIM PEHIEHUS M)
1151 cTyIeHTOB HamnpasiaeHus noArotoBku 08.03.01 CtpourenbcTBo
HaIpaBJIeHHOCTH (ITpoduiib) ['opoacKkoe CTPOUTEIHLCTBO U X03AHCTBO

IIsaTuropck, 2025

15



COJEPKAHUE

1. OO011Me MOJI0XKEHUS

2.1lenb ¥ 3a/1a44 CaMOCTOITENLHONU PA0OTHI

3. TexHonoruyeckas Kapra cCaMOCTOSITENbHON pa0OThHI CTYIEHTA

4.1Topsi10K BBIIOJHEHUSI CAMOCTOSITEILHON pa0OTEI CTYAEHTOM

4.1. Memoouueckue ykazauus no pabome ¢ yuebuou aumepamypou

4.2. Memoouueckue yKa3anus no no020moeKe K NPAKMUYeCKUM 3AHIMUSAM

4.3. Memoouyeckue yKa3anus no camonposepke 3HaHUll

4.4. Memoouueckue VKA3AHUA NO HANUCAHUIO HAYYHbIX MEeKCmoe (domac)oe, peqbepamoe,

acce, Hay4YHblx cmamen u m.o.)

Crucoxk gureparypsl it Beinognenuss CPC

16

17
18
18
19
19
20
21

22
25



1. O01mme moJ0KeHUs

CamocrosarenbHass pabora — IulaHUpyeMasi y4yeOHas, y4eOHO-HCCIIeOBaTENbCKasl,
HAy4YHO-UCCIIeIoBaTeNbCcKasi paboTa CTY/ICHTOB, BBINOJIHSAEMAas BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TP METOJMYECKOM pYKOBOJCTBE IIpenojaBareis, HO 0e3 ero
HEMOCPEJICTBEHHOTO y4yacTHs (MpU YaCTUYHOM HEMOCPEICTBEHHOM Y4YaCTUHU IpernojaBarers,
OCTaBJISIONIEM BEIYIIYIO POJIb 32 PadOTOM CTYACHTOB).

CamocrostensHas padota cryaeHToB (CPC) B BY3e sBnsercs BaXHbIM BHIOM y4eOHOM
U Hay4yHOM JesTenbHOCTH cryaeHTa. CamocrosArenbHas paboTa CTYAEHTOB  HIpaeT
3HAYUTENIbHYIO POJIb B PEUTUHIOBOM TEXHOJIOTHH O0YUYECHHUS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— (¢opmMupoBaHHEe U YCBOCHHE COJEp)KaHMA KOHCIEKTa JIeKuud Ha 0ase
PEKOMEH/IOBAaHHOM  JIKTOPOM  y4eOHOH  juTeparypsl, BKIOYas  WHGPOPMALUOHHBIE
00pasoBartenbHbIC PECYPCHI (AIEKTPOHHBIC YUEOHUKH, JIEKTPOHHBIC OMOIMOTEKH | JIp.);

— HalMcaHue JOKJIAJI0B;

— IOJTOTOBKA K CEMHHApaM, MPAKTHYECKUM H Ja00opaTopHbIM paboTaMm, ux oopMIICHHE;

— COCTaBlIEHHE AaHHOTHUPOBAHHOTO CIHCKAa CTaTell M3 COOTBETCTBYIOUIUX >KYPHAJIOB IO
OTpacJisiM 3HaHHM (IIe1arorHYeCKUX, TICUXOJIOTMYECKUX, METOIMYECKUX U JIP.);

— BBIINOJIHEHUE YU€OHO-UCCIIEI0BATENIbCKUX Pa0OT, IPOEKTHAs JESTENbHOCTD;

— TOJrOTOBKAa MPAKTUYECKUX Pa3pabOTOK M PEKOMEHAALNN MO PEIICHUI0 MPOoOIeMHON
CUTYalluu;

— BBINIOJIHEHUE JIOMAIHUX 3aJaHUil B BHJI€ PELICHUs OTICJIbHBIX 33Jay, [POBEICHUS
TUTIOBBIX PACYETOB, PACUETHO-KOMIBIOTEPHBIX U HMHIWBUIYaJIbHBIX pabOT MO OTIEIbHBIM
pazzenam cojiep>KaHus JUCLUIUINH U T.[1.;

— KOMIBIOTEPHBIA TEKYIIUl CaMOKOHTPOJIb W KOHTPOJIb YCIIEBAEMOCTH Ha 0asze
AMIEKTPOHHBIX 00YYAIOIINX U aTTECTYIOIIUX TECTOB;

— BBITNIOJIHEHUE KYPCOBBIX paboT (IPOEKTOB) B paMKaX JUCLMILINH;

— BBINIOJIHEHHUE BBIMTYCKHON KBAaNU()PUKAMOHHONW pabOTHI U JIp.

Metoarka opraHu3ali CaMOCTOSITENIbHOW paboThl CTYJIEHTOB 3aBUCHUT OT CTPYKTYpHI,
XapakTepa U OCOOCHHOCTEM H3ydyaeMoll TUCHUIUIMHBI, 00beMa 4YacoB Ha €€ H3yueHue, BHUJIa
3aJJaHUi ISl CaMOCTOSTENIbHOM PabOThl CTYIEHTOB, MHIAMBHYalbHBIX KaueCTB CTYJEHTOB U
YCJIOBHM Y4eOHOU MeATETLHOCTH.

[Ipoiecc opraHu3alMM CaMOCTOSTENbHOW paboOThl CTYAEHTOB BKIIOYAaeT B cels
CJIETYIOIINE ATAlbI:

— TIOArOTOBUTENBHBIA (OMpesaeseHrue LeNnel, COCTaBIEHHE NpPOTrpaMMbl, MOATOTOBKA
METOJIMYECKOro 0OecredeH s, MoAroTOBKa 000pyJ0BaHHUS);

— OCHOBHOM (peanu3anus MporpaMMmbl, UCIOJIb30BAHNE MPHUEMOB MOUCKAa MH(OpPMAIH,
YCBOEHMsI, NepepadOTKH, TNPUMEHEHUs, MepeAayd 3HaHuM, (UKCUpPOBAaHHE pPE3yNIbTaTOB,
camoopraHu3zauus mnpouecca padboThl);

— 3aKJIIOYMTENbHBIN (OLIEHKa 3HAYMMOCTH U aHAJIU3 pe3ysbTaToB, UX CHCTEMaTU3aLus,
onleHka 3(G(EeKTUBHOCTH TMpOorpaMMbl M TPUEMOB pabOThl, BBIBOJBI O HAaMpaBICHUIX
ONTUMU3ALIH TPYA).
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2.10eab 1 32124 CAMOCTOSATEILHOM PA0OTHI

Benymas nens opranuzanuu u ocymiectsienus CPC coBmagaer ¢ nenpio oOydeHUs
CTyIeHTa — ()OPMHPOBAHUE YHUBEPCATbHBIX KOMITCTCHIINH.

[Tpu oprannzanuu CPC BaXHBIM 1 HEOOXOMMBIM YCIOBHEM CTAHOBATCS (POPMUPOBAHHE
YMEHHUSI CaMOCTOSITEIIbHOW paboThl ISl TPUOOPETEHHsI 3HAHWW, HABBIKOB M BO3MOXKHOCTH
OpraHu3aiy ydeOHOM U HAay4yHOH JesTenbHOCTH. Llenpio caMmocTosTenbHON paboThl CTYJCHTOB
SBIISICTCS.  OBJIaJIcHHE (DyHIaMEHTaJIbHBIMH 3HAHHUSMHU, TPOPECCUOHATBHBIMU YMEHUSMH H
HaBBIKAMU  JICITETBHOCTH MO TNPO(UIIO, ONBITOM TBOPYECKOH, HCCIENI0BATEIbCKON
nestenpbHocTH.  CamocrosiTenpHass ~— paboTa  CTYACHTOB — CIIOCOOCTBYET  Pa3BHTHIO
CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTaHW30BaHHOCTH, TBOPUECKOTO MOIX0/Ia K PEIICHUIO
po0JeM yueOHOTO ¥ TPO(HEeCCHOHATBLHOTO YPOBHS.

3agauamu CPC sBasitoTcs:

— cUCTeMaTH3alMs ¥  3aKpeIUICHHE TIOJIYYEeHHBIX TEOPETUYECKHX 3HAaHUH U
MPAKTUYECKUX YMEHUH CTYICHTOB;

— yruyOJIeHHe W pacuIMpeHUe TECOPETUYCCKUX 3HAHUIA;

— (dopMUpOBaHHE YMEHHWI HCIIOJIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIUIO M CIICIHATbHYIO IUTEPaTypy;

— pa3BUTHE TO3HABATENBHBIX CIOCOOHOCTEH M AKTHUBHOCTH CTYACHTOB: TBOPYECKOM
WHHUIIMATHBBI, CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH;

— (opMUpOBaHHE CAMOCTOSITCILHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAaMOPCaTH3aIIHH;

— pa3BUTHE UCCIIEIOBATEIbCKIX YMEHHIA;

— HCIIOJIb30BaHUE MaTepualia, COOPaHHOTO M IMOJYYCHHOTO B XOJI€ CaAMOCTOSTEIHHOMN
paboTHI M JTAOOPATOPHBIX 3AHATHI.

3. TexHoJioru4yecKasi KapTa caMOCTOATEIbHOI padoThI CTYIeHTA

Cpencrsa u O6beM 9acoB, B TOM YHCIIe
Konpr
TEXHOJIOTHH CPC | KonrakrHas | Bcero
peanusyeMblx | Bua nestenbHOCTH
- OLICHKHU paborta c
KOMIIETEHITHH, CTYJICHTOB
TperoaaBaT
UHIUKaTOpa(oB)
eJIeM
2 ceMecTp
VK-3 CamocrositenpHoe | CobecenoBaHue
(I/U:[-lyK_g.; M3y4YCHHE 79.2 8.3 88
N-2yk.3; JUTEPATYypPBI
N-3yk-3)
VK-3 IToaroroBka k CobecenoBanne
(I/U:[-lyK_g- ; MPAKTUYECKUM 45 0.5 5
NJ1-2yk.3; 3aHATHASIM
N1-3yk-3)
YK-3 IToaroroBka Jlokmang
(N1-1yxs; JOKIa1a
45 0,5 5
W-2yxs;
N1-3yk-3)
Htoro 3a 2 cemectp 89,2 9,8 98
HUroro | 89,2 9,8 98
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4.IlopsA10K BBINMOJTHEHUS] CAMOCTOSITEIbHON Pad0ThI CTYICHTOM

4.1. Memoouueckue ykasanus no pabome ¢ y4eOHOU Tumepamypou

IIpu pabote ¢ KHUroi HEOOXOIUMO MOAOOpaTh JIUTEPATypy, HAYUUThCS IPAaBUIBHO €€
YUTaTh, BECTH 3anmucH. [ moadopa uTepaTypbl B OMOIMOTEKEe UCTIONB3YIOTCS al(paBUTHBIA U
CHUCTEMaTHYECKHI KaTaloru.

BaxHO MOMHUTB, YTO pallMOHAIBHBIE HABBIKKM PA0OTHI ¢ KHUTOM - ATO BCeraa OoJbIuast
9KOHOMHUS BPEMEHHU U CHIIL.

[IpaBunbHBIE TOAOOp Y4YEOHHMKOB PEKOMEHAYETCS MperojaBaTesieM, UYUTAIOIIUM
JEeKIMOHHBIN Kypc. HeoOxoaumas nurepaTypa MOXET ObITh TAaKXKe YKa3aHa B METOAMYECKHX
pa3paboTKax 1o JaHHOMY KYpCYy.

N3yuas maTtepuan no yueOHMKY, CIEAYET MEPEXOIUTh K CIEAYIOLIEMY BOIPOCY TOJIBKO
[OoCJi€ TPAaBUJIBHOTO YSACHEHHUS NpPEIbIAYyILEro, ONMCHIBas Ha Oymare BCE BBIKIAAKU U
BBIUUCIICHUS] (B TOM YHUCJIE€ T€, KOTOpble B y4COHHKE ONYLIEHbl MM Ha JIEKLMU JaHbl AJIs
CaMOCTOSATEIILHOTO BBIBOJIA).

[Tpu n3yueHuu a000H AUCHUIIUHBI OOJIBLIYIO U BaXKHYIO POJIb UTPAET CaMOCTOSITeNbHAs
UMHAMBHUyalIbHas paboTa.

Ocoboe BHHMMaHuE cienyeT OOpaTUTh Ha OIpelesieHHEe OCHOBHBIX IOHATHH Kypca.
CryneHT noikeH noApoOHO pa3Ouparbh NPUMEPHI, KOTOPbIE MOSCHSIOT TAKUE ONPENEIICHUs, U
YMEThb CTPOMTH AHAJIOTMYHBIE IPUMEPBl caMocToATeNbHO. HyXHO J0OMBaThbcs TOYHOIO
IPEJCTaBICHUsT O TOM, YTO u3ydaewb. [lone3HO coCTaBisATh ONOpPHbIE KOHCHEKTHI. [Ipu
U3y4eHUM MaTepuaja 1o y4eOHMKY MOJIE3HO B TeTpaiu (Ha CHelMaIbHO OTBEIEHHBIX IMOJISAX)
JIOTIOJIHATh KOHCIIEKT JeKiuil. TaM ke cienyeT OTMedaTh BOIPOCHI, BBIAEICHHBIE CTYJEHTOM
JUI KOHCYJIBTAllUU C MPENoaBaTesIeM.

Bb1BOIBI, MTOJTy4YEHHBIE B PE3YJbTATE U3YUYCHUS, PEKOMEHYETCS B KOHCIIEKTE BBIIEIIATD,
4TOOBI OHM ITPU NEPEUUTHIBAHUY 3aMMCEH JIyyllle 3aIOMUHAIINCH.

OnpIT MOKa3bIBa€T, YTO MHOTMM CTYJIE€HTaM IOMOTaeT COCTABJIEHUE JIMCTAa OMOPHBIX
CUTHAJIOB, COJIEpKAIEro BakHeNIMe 1 Hanbosiee 4acTo ynorpedisemble GOopMyIbl U MOHATHSL.
Takoil TUCT MoOMoOraer 3aroMHUTH (POPMYJIbl, OCHOBHBIE IOJIOKEHUS JIEKIIMH, a TAKKE MOXKET
CIIY’)KUTh IIOCTOSTHHBIM CIIPABOYHUKOM JIJIs CTYJICHTA.

UreHne Hay4dHOTO TEKCTa SIBJISIETCS YacThIO MO3HABAaTEIbHOW naedrenbHocTH. Ee nenp —
U3BJICUEHHE U3 TeKcTa HeoOXoauMoil nHpopmaru. OT TOro Ha CKOJIBKO OCO3HAHHA YUTAIOIIUM
coOCTBEHHasi BHYTPEHHsSl YCTaHOBKAa NpU OOpallleHUH K MEeYaTHOMY CIIOBY (HAllTH HYy>KHBIE
CBEJICHUS, YCBOUTh MH(POPMALIMIO MOJHOCTHIO WIIM YAaCTHYHO, KPUTHYECKU MPOAHAIN3UPOBAThH
MaTepuai U T.I.) BO MHOIOM 3aBUCHUT 3()(HEKTUBHOCTh OCYILECTBISIEMOTrO JEHCTBUS.

Boiaenstor uemoipe 0choénble ycmano6Ku 6 YmeHuu Hay4Ho20 MeKCcmda.

MH(POPMAITMOHHO-TIOUCKOBBIN (3a/1aua — HAUTH, BBIJICIUTH HICKOMYIO HH(OPMAITUIO)

ycBauBaroliass (yCWJINs YHUTaTeNsl HampaBleHbl Ha TO, YTOOBI KaK MOJKHO IIOJIHEE
OCO3HAaTh W 3allOMHUTh KaK CaMU CBEJCHHS H3JaraéMbleé aBTOpPOM, TaK U BCIO JIOTHKY €ro
paccyXIeHui)

AQHAJIMTUKO-KPUTHYECKass (YUTATeNb CTPEMUTCS KPUTUYECKHM OCMBICIUTh Marepual,
IPOAHAJIM3UPOBAB €0, ONPEEIIUB CBOE OTHOILIECHHUE K HEMY)

TBOpUECKas (CO3JaeT y 4YHMTaTessl TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK OTIPaBHOI
OYHKT JJIS1 CBOUX PacCyKIEHUH, Kak o0pa3 i AeWCTBUS MO aHAJOTHM U T.II. — UCIOJIB30BATh
CYXKICHHsSl aBTOpa, XOJ €ro MbICIeH, pe3yibTaT HaONo/IeHus, pa3pabOTaHHYI0 METOJAUKY,
JOTIOJIHUTD UX, ITOJABEPTHYTh HOBOM IIPOBEPKE).

OchosHble 8U0bl CUCMEMAMUUPOSAHHOU 3ANUCU NPOUYUMAHHO2O.

AHHOTHpOBaHME — TMPEAEIBHO KpaTKOE CBSI3HOE OIMCAaHUE MPOCMOTPEHHOM WIH
MPOYUTAHHOMN KHUTHU (CTaTbU), €€ CO/IeP KaHUs, UCTOYHUKOB, XapaKTepa U Ha3HAuEHUs;
[InanupoBanue — KpaTkas JIOTMYECKas OpraHu3alus TEKCTa, PacKpbIBAIOIIas

COZICpPIKaHKE M CTPYKTYPY U3ydaeMOoro Marepuala,
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Te3upoBaHue — JIaKOHMYHOE BOCIPOM3BEIEHHE OCHOBHBIX YTBEp)KICHHUH aBTOpa 0€3
MpUBJICYEHHS (PAKTHUYECKOI0 MaTepuaa,

[{utnpoBaHue — TOCIOBHOE BBIMCHIBAHUE U3 TEKCTA BBIACPIKEK, U3BJICUCHHIA, HanboIee
CYILIECTBEHHO OTPAKAOIINX Ty WK UHYIO MBIC/Ib aBTOPA;

KoHcnexktupoBaHnue — KpaTkoe U IOCJIEI0BATEIbHOE M3JIOKEHHE COJEPIKaHUSA
IIPOYUTAHHOTO.

KoHCHeKT — CIOXKHBIH cIT0cO0 M3II05KEHHS COACP)KaHUS KHUTH WM CTaThH B JIOTUYECKON
nociea0BaTenbHOCTH. KOHCIIEKT akKyMyJIHpyeT B ce0e Mpeablaylinue BUIbl 3alHUCH, TT03BOJISET
BCECTOPOHHE OXBATUTh COJIEP’KaHUE KHUTH, cTaThbH. [I07TOMY yMEHHE COCTaBIISTh ILJIaH, TE3UCHI,
JienaTh BBIMUCKU U JPYTHE 3alIMCH ONPENENseT U TEXHOJIOTHUIO COCTABIICHUS KOHCIIEKTA.

Memoouueckue ykazanusi N0 cOCMAagieHu0 KOHCNeKma:

1. BHUMaTeNnbHO IPOYUTANUTE TEKCT. Y TOUHUTE B CIPABOYHOMN JINTEPAType HEMOHSTHHIE
cioBa. [Ipu 3anucu He 3a0yAbTe BBIHECTH CIPABOYHBIC TaHHBIC HA MOJIST KOHCIIEKTA.

2. Boigenute riaBHOE, COCTaBbTE IUIAH.

3. Kpatko cdopmynupyiiTe OCHOBHBIE MOJOXKEHHS TEKCTa, OTMETHTE ApPTyMEHTAIHIO
aBTOpA.

4. 3akoHCHEKTUpPYHiTe  Marepual, 4YeTKO  cieqyd  NOyHKkTam  1uiaHa.  llpu
KOHCIIEKTUPOBAHUM CTapalTech BBIPA3UTh MBICIb CBOMMHU CIOBaMHU. 3allMCU CIEAYeT BECTH
YETKO, SICHO.

5. I'pamotHO 3amuckiBaiite uutathl. LluTHpys, yduThIBaliTe TaAKOHUYHOCTH, 3HAYUMOCTD
MBICIIH.

B TekcTe KOHCIEKTa kKenareqbHO IPUBOJUTH HE TOJIBKO TE€3UCHBIE MOJIOKEHUS, HO U UX
nokazarenbeTBa. [Ipu opopmIleHMH KOHCIIEKTa HEOOXOIUMO CTPEMHTHCS K €MKOCTH KaXKIOTro
npemioxkeHus. MpICTU aBTOpa KHUTH CIEAyeT H3JiaraTb KpaTko, 3a00Tsich O CTWIE U
BBIPA3UTEILHOCTH HAIMCAHHOTO. YHCIIO TOTIOIHUTENBHBIX JIEMEHTOB KOHCIIEKTA JIOJKHO OBITh
JIOTUYECKH  OOOCHOBAaHHBIM,  3alMUCH  JOJDKHBI ~ PACIpeleNsiThCs B ONpeAeTeHHOU
MOCJIEI0BATENbHOCTH, OTBEYAOIIEH JIOTMUECKOM CTPYKTYype NpousBeaeHus. s yrouHeHus u
JIOTIOTHEHUS HEOOXOIMMO OCTABJIATH IOJIA.

OBnazneHne HaBbIKAMU KOHCIIEKTHPOBAHHS TPeOyeT OT CTy/AEHTa LeJIeyCTPEMIIEHHOCTH,
MOBCEHEBHOM caMOCTOATENbHOIN paboThI.

4.2. Memoouueckue ykasauusi no n0020MmMoeKe K NpaKmu4eckKum 3aHamusim

JUis  Toro 4YTOOBI NPAKTUYECKHE 3aHSITUS MPUHOCWIM MaKCHUMaJbHYIO IOJIb3Y,
HE00X0/IMMO TIOMHHUTb, YTO YNPaKHEHHE M pellIeHHe 3ajay MPOBOAATCSA MO BBIYMTAHHOMY Ha
JEKUUAX MaTepually U CBSI3aHbI, KaK MPaBUJIO, C JETAIbHBIM pa300poM OTIEIbHBIX BOIPOCOB
JEKIMOHHOrO Kypca. Crenyer NOAYEpPKHYTh, 4YTO TOJBKO IIOCJIE YCBOEHHS JIEKIIMOHHOIO
MaTepuaia ¢ ONpPENCICHHON TOYKHM 3peHHs (2 MMEHHO C TOW, ¢ KOTOPOW OH M3jaraercs Ha
JEKIMIX) OH OyJeT 3aKperIsaThes Ha TJaOOpaTOPHBIX 3aHATUAX KaK B pe3yibTaTe 0OCYXKIECHUS U
aHaJIM3a JEKUMOHHOIO MaTepuana, Tak U ¢ IIOMOIIIbIO pelieHHs MPoOJIEeMHbBIX CUTYyallui, 3a1a4.
ITpu 5TUX yCIOBHSX CTYIEHT HE TOJBKO XOPOIIO YCBOMT MaTepuaj, HO U HAy4YUTCsl IPUMEHSATh
€ro Ha MpakTUKE, a TAKXKE IOIYYUT JIONOJHUTENbHBIM CTUMYN (M 3TO OY€Hb BAXKHO) JUIS
AKTUBHON MPOPAOOTKH JIEKIUH.

[Ipu camocToSITENEHOM pELICHUH 3aJa4 HY>KHO OOOCHOBBIBATh KaXK[bIi 3Tall peIleHus,
UCXOJS U3 TEOPETUUECKUX IMOJOKEHUHN Kypca. Ecau cTyIeHT BUIUT HECKOJIBKO IyTEH pEeIICHHUS
npo0sieMbl (3aaun), TO HYKHO CPaBHUTb UX U BBIOpaTh camblii pannoHaibHbIi. [lonesno no
Hayaja BBIUMCIEHUIH COCTaBUTh KpaTKUM IJIaH pemieHus npoOneMsl (3amauu). Perienue
MpoOJIEMHBIX 3aJa4 WM IPUMEPOB CIeAyeT MU3jaraTh MOAPOOHO, BHIYMCIEHHUS paclojiarath B
CTPOTOM TIOPSIAKE, OTHENSs] BCIIOMOTAaTENbHbIE BBIUMCICHHMS OT OCHOBHBIX. PemieHus mnpu
HEO0OXOIUMOCTH HYKHO COMPOBOXKIAaTh KOMMEHTAPUSIMHU, CXEMaMH, YepTeKaMH U PUCYHKAMH.

Crenyer NOMHHUTB, YTO pELICHHE KaXI0W y4eOHOM 3ajaud JOJDKHO JIOBOAMUTHCS J10
OKOHYATEeIbHOTO JIOTUYECKOr0 OTBETa, KOTOPOro TPeOyeT YCIOBHE, U IO BO3MOXHOCTH C
BbIBOZIOM. [loiydyeHHBIH OTBET cienyeT MPOBEPUTH CHOCOOAMHM, BBITEKAIOIIMMH M3 CYIIECTBA
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naHHOW 3amaun. llonme3Ho Takke (ecmu BO3MOXKHO) pemaTh HECKOIBKHMH CIOCOOaMU H
CPaBHMUTbH IOJIyYE€HHbIE pe3ysbTaThl. Pernenue 3amad JaHHOTO THUIA HYXKHO MPOJOJIKATh [0
npuoOpeTeHus: TBEPAbIX HABBIKOB B UX PEILICHUH.

4.3. Memoouueckue yKkazanus no camonposepke 3HaHuil

ITocne u3yyeHus onpeneneHHON TeMbl MO 3alKMCSIM B KOHCIIEKTE U Yy4eOHHMKY, a TakxkKe
pEelIeHUsT JOCTATOYHOIO KOJIMYECTBA COOTBETCTBYIOIIMX 3a1a4 HA IPAKTUYECKHUX 3aHATUAX U
CaMOCTOSITEJIBHO CTYIEHTY PEKOMEHAYETCSI IPOBECTH CaMOINPOBEPKY YCBOCHHBIX 3HAHUM,
OTBETUB HAa KOHTPOJIbHBIE BOIIPOCHI 110 U3yYEHHOHN TEME.

B citydae He0OXOJUMOCTH HYXKHO €Ilie pa3 BHUMATEIbHO pa300paThcs B MaTepHale.

NHorna HEROCTaTOYHOCTh YCBOEHHUs TOTO WJIM MHOI'O BOIIPOCA BBIACHSETCS TOJIBKO IIPU
W3YYEHUHU JajbHEHIIEro Marepuana. B 3ToM ciaydae Hano BEpHYTBCS Ha3al U MOBTOPUTH ILIOXO
YCBOEHHBIM MaTepuail. Ba)KHBI KpUTEPUH YCBOCHMS TEOPETUYECKOIO Marepuanga — yYMEHHE
OTBEYaTh Ha BOIPOCHI JUIsl cOOeCce0BaHMUS.

Bomnpocs! 1151 codecenoBanust

ba3oBblii ypoBeHb
Tema 1. KonuenryajabHble H HH(pOPMAIHOHHbIE MO/IeJIM HHHOBAIIMOHHBIX TPOEKTOB
1. Mopjenn MHHOBAIMOHHBIX TPOEKTOB
2. VIHHOBanMOHHBIC TEXHOJIOTUHU JIEKTPOHHON KOMMEPITHH
3. ApXHTEKTypa UHTEJUIEKTyaJlbHbIX CEPBHCOB
Tema 2. OHTOJIOTHYECKHE MO/IeJIH HH(POPMALHOHHBIX CHCTEM
4. dopmanuzanusa TpeOOBaHUI K HHHOBALIMOHHOMY MPOJIYKTY
5. Cpexacrsa pa3pabOTKH HHHOBAIIMOHHBIX PEIICHUN
6. Texnonoruu oOpabOTKM 3HAHUI
7. OHTONOTHYECKHE MOJEIIN HHHOBAIIMOHHBIX TIPOITYKTOB
Tema 5. UndpacTpykTypa NpOeKTHPOBAHNSI HHHOBALMOHHBIX HHKEHEPHBIX pelIeHui
8. Hampasnenus pa3BUTHSI HHHOBAIIMOHHBIX TEXHOJIOTHIA
9. [IIpoexTHpoBaHNE MHHOBAIMOHHBIX WHKEHEPHBIX PEIICHHIMA
10. CrangapTu3anus HHKCHEPHOTO MPOCKTA
Tema 6. UHcTpyMeHTa/IbHOE 00ecrieyeHre OHTOJIOrMYeCKOro MoAe TuPOBaAHUS
nHGOPMAIIMOHHBIX CHCTEM
11. Tloka3arenu oueHKU 3PPEKTUBHOCTH UHHOBAILIMOHHOTO PEIIEHUS
12. MeTo/bI OTICHKH YKOHOMUYECKOTo 3()(heKTa BHSPCHUS MTPOSKTa
13. HHcTpyMeHTanbHOE 0OecrieueHrue MOIETMPOBAHUS IIPOEKTA
14. PemakTop OHTOJIOTHIA
15. SI3bIKM OHTOJOTMYECKOI'O MOJETUPOBAHHUS

IHoBbIIEHHBIN YPOBEHD
Tema 1. KonuenryaabHble 1 ”HPOPMAILMOHHBbIEC MOJAE/JIM HHHOBALIMOHHBIX IIPOCKTOB
1. KonuenTyanbHOE MOJETMPOBAHNE HHHOBAIIMOHHOTO MPOIYKTa
2. HWudopmanroHHOE MOICTMPOBAHNE HHHOBAIIMOHHOTO MPOYKTa
3. OHTOJOrMYECKOe MOJIETUPOBAaHNE HHHOBAIIMOHHOTO MPOIYKTa
Tema 2. OHTOTOrHYECKHE MOAETH HH(POPMALMOHHBIX CHCTEM
4. TIpUHUIHMIIBI OHTOJIOTHYECKOTO MOJICIUPOBAHUS HHKEHEPHOTO MPOEKTa
5. ApXUTeKTypa OHTOJOTHYECKOW MO/IET HHHOBALIMOHHOTO MTPOAYKTa
6. Texuosornu OOJBIINX JAHHBIX
7. Texunomoruu Data mining
Tema S. UndpacTpyKkTypa NPpOEKTHPOBAHNA HHHOBALMOHHBIX HHKEHEPHBIX PelIeHNH
8. ApXUTEKTypa IpOTrpaMMHBIX KOMITJIEKCOB JIJISl HH)KEHEPHOTO TIPOEKTa
9. CranaapTsl IPOEKTUPOBAHMS IPOIPAMMHOI0 00ECIIeUeHUsI HHKEHEPHOTO IPOEKTa
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10. Cranpaptsl pa3pabOTKU IPOrPaMMHOTO 00ECTIEYeHHUS HH)KEHEPHOTO MPOEKTa
11. Metonb! pa3pabOTKU HHHOBAIIMOHHOTO MTPOJTYKTa

12. TlpumeHEeHHE HHCTPYMEHTOB pa3pabOTKU MHKEHEPHOTO MPOESKTa

Tema 6. UHcTpyMeHTAIbHOE 00ecnieYeHre OHTOJIOTMYEeCKOro MO/1eJTMPOBAHUS
HHPOPMAIMOHHBIX CHCTEM

13. MogenupoBaHue CTPYKTYpPbl HHKEHEPHOTO IPOEKTa

14. OOBEKTHO-OPUEHTUPOBAHHOE MOJIEIMPOBAHUE UHKEHEPHOTO PELICHUS

15. MHCTpyMEHTHI MOAETMPOBAHNS NHKEHEPHOTO IIPOEKTA

4.4. Memoouueckue ykasanus no HANUCAHUIO HAYYHLIX MEKCMOo8 (00K1a008, pedepamos, 3cce,
HayuyHulX cmametl u m.o.)

Ilepen Tem, Kak MPHUCTYNUTh K HANKMCAHUIO HAYYHOTO TEKCTa, BAXKHO pa3zo0Oparbcs,
KaKoBa MCTHUHHAs 1LI€Jb BAlller0 HAy4HOT'O TEKCTa - 3TO MOMOXKET BaM pa3yMHO paclpeieiuTh
CBOM CUJIbI U BPEMSI.

Bo-nepBbIX, CHauasa HYXXHO OIpPENENIUThCS € HAeed HaydHOro TEKCTa, a A 3TOro
HEOOXOMMO HAY4HUThCS JHOO OTHOCHTHCS K pa3HBIM SBICHHSAM M (DakTaM HECKOJIbKO
KPUTHYECKH (CBOS UJEd — KaK MHAasg TOYKA 3pEHus), JM00 HAyYUThCS YBIEKAThCS KaKUMH-TO
M3BECTHBIMH HJIESIMH, KOTOpBIE HYXHAIOTCA B JOpabOTKe (Maess — Kak ONTUMHCTHYECKas
NO3MLIMSA M HANpPaBICHHOCTh Ha JalbHEHIIee COBEPILIEHCTBOBAHHE YXe H3BECTHOro). Bo-
BTOPBIX, HAYYHTHCSI OPraHU30BBIBATH CBOE BPEMSI.

ITucatp cnenyer SICHO W HOHATHO, CTapasChb OCHOBHBIE IOJIOKEHHsSI (OPMYJINPOBATH
YETKO M HEABYCMBICIEHHO (YTOOBI M caMOMy IMOHSATHO ObUIO), a TaKXkKe CTPEMSCh
CTPYKTYPUPOBATh CBOM TEKCT.

CucremaTuzanuss M aHajlW3 HU3YYEHHOH JMUTEpaTypbl MO MpoOJIEeME HCCIIEe0BaHUS
HO3BOJISIIOT CTYJCHTY HanucaTb padory.

Pabounii BapuaHT TekcTa JIOKJIafa MPEJOCTaBISIETCS PYKOBOAMUTENIO Ha MpoBepKy. Ha
OCHOBe palouero BapuaHTa TEKCTa PYKOBOJIUTENb BMECTE€ CO CTYAEHTOM OOCYXJaeT
BO3MO>XHOCTH JIOPaOOTKH TEKCTa, ero oopmiieHue.

Cmpykmypa doxnaoa:

— Bgenenue (e Oonee 3-4 crpanuiu). Bo BBeneHuum HeoOX0AMMO OOOCHOBATH BBIOOP
TEMBI, €€ aKTYaJIbHOCTh, OUYEPTUTh 00JIACTh UCCIIEOBAHUS, OOBEKT MCCIEI0BaHUs, OCHOBHBIE
LIeJIN 1 3a]1a41 UCCIIEIOBaHMSL.

— OcHOBHas 4acThb COCTOMT U3 2-3 pa3nenoB. B HUX pacKpbIBaeTcs CyTh HCCIIElyeMOU
po0OJIeMbl, TPOBOJUTCSA 0030p MUPOBOM JIUTEPATypbl U UCTOYHUKOB MIHTEpHET 1Mo mpeaMeTy
UCCIIEIOBaHMsI, B KOTOPOM JIaeTCsl XapaKTePUCTHKA CTENEHH pa3padOTaHHOCTH MPOOJIeMBbl U
aBTOpPCKash aHaJIUTHYECKas OLEHKAa OCHOBHBIX TEOPETUYECKHX IOAXOJI0B K €€ pEIICHHUIO.
W3noxeHue MaTepuasna HE JODKHO OIPAaHUYMBATBHCS JIMIIb OMHCATENbHBIM IOAXOJOM K
PacKpbITUIO BbIOpaHHON TeMmbl. OHO Takke IOJKHO COJAEpKaTb COOCTBEHHOE BHJIEHHUE
paccMaTpuBaeMoi MpoOIeMbl U M3JI0)KEHHE COOCTBEHHON TOUKM 3pEHHs Ha BO3MOKHBIE ITYTH
€€ peleHMs.

— 3akmoueHue (1-2 cTpaHunel). B 3aKkiIro4eHHMN KpaTKO M3JIaratoTCsl JOCTUTHYTHIE NpU
M3YyYEHHUH MPOOIIEMBI 1€, IEPCIEKTUBBI Pa3BUTHUS UCCIIEyeMOro BOIpOca

— Cnucok HMCHoJIb30BaHHOW JUTEpaTyphl (He MeHblle 10 UCTOYHMKOB), B aipaBUTHOM
nopsiike, OQOPMIICHHBII B COOTBETCTBHH C TPHHATHIMA TpaBHJIaMH. B CIHCOK
WCTOJb30BAHHOW JIUTEpPAaTyphl PEKOMEHIYeTCs BKIOYaTh pabOThl OTEYECTBEHHBIX H
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTAThU, OIYOJMKOBAHHbIE B HAYUYHBIX KypHAJIax B TEUEHUE
MoCJIeAHUX 3-X JIET ¥ CCBUIKM Ha pecypchbl ceTh MIHTEpHET.

— [Ipunoxenue (mpu HEOOXOIUMOCTH).

Tpebosanus k oghopmaenuro:
— TEKCT C OJTHOM CTOPOHBI JIUCTA;
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— mpudt Times New Roman;

— Kerub mpudTa 14;

— MEXCTpPO4HOE paccTtosiHue 1,5;

— ToJisi: CBepXy 2,5 cM, cHU3Y — 2,5 ¢M, cieBa - 3 ¢M, crpasa 1,5 cM;
— pedepar A0IKEH ObITh IPECTaBICH B COPOILIIOPOBAHHOM BH/IE.

Tlopsaook 3awumul 0oxknada:

Ha 3ammurty nokiiaga oTBOAUTCS 5-7 MUHYT BPEMEHH, B X0JI¢ KOTOPOTO CTYIEHT JOJDKEH
noka3arb CBOOOJHOE BIAJICHUE MaTepUaloM IO 3asBiIeHHOW Teme. [lpu 3ammre noknana
NPUBETCTBYETCS UCIIOIb30BAHNE MYJIbTUMEINA-TIPE3CHTAIINH.

JIoKna OLEHHMBAETCS IO CIEAYIOIUM KpUTEepusiM: coOirofeHue TpeOOBaHUN K €ro
oopMIIeHHIO; HEOOXOAUMOCTh U JIOCTATOYHOCTD JUISI PACKPBITUSI TEMbI PUBEICHHON B TEKCTE
JoKIana nH(OpMaluy; YMEHHE CTYJSHTa CBOOOJHO M3JIaraTb OCHOBHBIC HUJEH, OTPAKCHHBIC B
JIOKJIaJIe; CIIOCOOHOCTh CTYIIEHTA TOHSTh CYTh 3aJaBacMbIX IMPEIOaBaTeIeM H COKYPCHUKAMHU
BOIIPOCOB U C(HOPMYJIUPOBATH TOYHBIC OTBETHI HA HHUX.

Kpumepuu oyenxu:

Oyenka «omauyHo» BBICTABIISICTCS CTYJCHTY, €CIIM B JIOKJIAZE CTYACHT HCUEPITBIBAIOIIE,
MOCJICIOBATEIBHO, YETKO M JIOTUYECKU CTPOMHO W3JIaracT MaTepuall; CBOOOIHO CIPABIISIETCS C
3a/lagyaMu, BOIIPOCAMHU W JIPYTHMH BHJIaMH TPUMEHEHUsS 3HAHWW; UCTIONB3YeT JUIsl HAIMMCAHUS
JIOKJIaJIa COBPEMCHHBIC HAyYHbIC MAaTCpUAIIbl, AHAJIM3UPYET MOJYYCHHYI0 HWH(POPMALHIO;
MIPOSIBIISICT CAMOCTOSTEILHOCTD ITPH HAITMCAHUY JTOKJIA 1A,

Oyenka «xopowio» BBICTABISETCS CTYICHTY, €CIM KaueCTBO BBIMIOJHEHUS JOKJIaza
JOCTaTOYHO BBICOKOE. CTyIEHT TBEP/IO 3HAECT MaTepHall, TPaMOTHO M IO CYIIECTBY M3JIaraeT €ro,
HE JIOMyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOIPOCHI I10 TEME JIOKJIajIa.

Oyenka «y00671emeopumenbHo» BBICTABISETCA CTYICHTY, €CIH MaTepuan JIOKiIajga
U3JIaraeTcs 4aCTHYHO, HO MPOOEIbI HE HOCAT CYIISCTBEHHOTO XapakKTepa, CTYICHT JONYCKaeT
HETOYHOCTH M OIIUOKY IPH 3alIUTe JAOKIAIa, TaeT HeJOCTATOUYHO MPABWIBLHEIC (DOPMYIIUPOBKH,
HaOJIFOIAk0TCSl HAPYIICHUS JIOTUYECKOH MTOCIICA0BATEILHOCTH B U3JIOKCHUN MaTepHala.

Oyenka «Hey0061emeopumenbHo» BBICTABISETCS CTYIEHTY, €CIU OH HE MOJTrOTOBUII
JOKJIa[ WM JOMYCTHJ CYyIIeCTBEHHBbIe OMMOKU. CTyIeHT HEYBEpPEHHO H3JaraeT MaTepuai
JIOKJIa/1a, HE OTBEYAET Ha BOPOCHI MPETIO1aBaTEIS.

Tembl 3cce (pedpepaToB, 10KIa10B, COOOLLIEHUI)

ba3oBblii ypoBeHb
Tema 1. KonnenryanbHbie 1 ”HGOPMAIMOHHBIE MO/I€/IM HHHOBALIMOHHBIX NPOEKTOB
1. ®dopmanu3oBaHHBIE MOJEIN 3HAHUN
2. Meronbl HIeHTUPUKANNN U KIaccu(PUKAIA 0ObEKTOB.
3. Moaenu HHHOBAIIMOHHBIX TPOEKTOB
4. HuTeHcHMOHAT U SKCTEHCHOHAJI MOJIENIN MTPOEKTA
Tema 2. OHTOI0THYECKHE MO/AeIH HH(POPMALMOHHBIX CUCTEM
5. Texnonoruu pa3paboTKy OHTOJIOTMUYECKON MO
6. [exommno3unus v UACHTHPUKAIUS 00BEKTa MOJCIUPOBAHUS
7. CTpyKTypa OHTOJIOTUYECKOI MOJeNnn
Tema 3. OHTO10THS TPEACTABJICHUS JAHHBIX M 3HAHUI B NHHOBAIIMOHHBIX PeLIEHUNAX
8. Merto1bI IpeICTaBICHUS TaHHBIX U 3HAHUH.
9. CrpykTypa npeCTaBICHUS JaHHBIX U 3HAHUH.
10. Mopnenu npeacTaBIeHUs TaHHBIX U 3HAHUIA.
11. MeHnTanbHble TuarpaMMsl B paboTe co 3HAaHUSIMU
Tema 4. CemaHTH4YeCKOE MO/IeTHPOBAHUE JAHHBIX U 3HAHUH B TEXHOJIOTUAX 00JIbIIHMX
JaHHBIX

23



12. ®opmanuzanus KOHIENTYaIbHON MOJIEIH.

13. PemsimmoHHOE TIpEACTABICHUE TaHHBIX.

14. CemaHTHYECKHE TEXHOJIOTHHU.

15. CemaHTHYeCcKO€ MOECTUPOBAHUE JAHHBIX U 3HAHUHN B TEXHOJIOTUAX OOJIBIIUX JaHHBIX
Tema S. UHdpacTpyKTypa IPOEKTHPOBAHNA HHHOBAUMOHHBIX HHKEHEPHBIX pelleHHui

16. TexHOJOTMH HAyYHBIX UCCIICJOBAHUIA.

17. Metoauyeckoe oOecrieyeHrne HayIHbIX UCCIIEIOBAHUMN.

18. UndpactpykTypa NpoeKTUPOBAHNS HUHHOBAIIMOHHBIX HH)KEHEPHBIX PEIICHUN
Tema 6. UHcTpyMeHTA/IbHOE 00ecTieueHHe OHTOJIOTHYECKOro MO1eJINPOBAHUS
HH(OPMAIMOHHBIX CHCTEM

19. MammHa J10ru9ecKoro BhIBOJIA.

20. Penakrtop onTonoruit Protégé.

21. IlporpamMHbie TPOIyKTHI Kiacca Triple store.

22. Tlporpammuas peanuzanuss SPARQL-unTepdetica
Tema 7. Texnosnoruu RDF un OWL

23. Penmaktopsbl, BU3yaanu3aToOpbl U HHCTPYMEHTHI JIOTHYECKOTO BBIBOJA.

24. Texunonormun RDF/RDFS/OWL.

25. ®opmar npenacrasiieHus naHHbIx RDF/ XML
Tema 8. [IpuMeHeHHE OHTOJIOTHYECKUX MO/IeJIeld HHHOBAIIHOHHBIX MPOIYKTOB

26. CucteMbl NOJACPKKU MIPUHATHS PEIICHUH.

27. DKCIepTHBIE CHCTEMBI.

28. ba3bl 3HaHUI.

29. XpaHwiuiia 3HaHUH.

30. CucreMmsbl OOABIINX JaHHBIX.

IloBbIlICHHBIH YPOBEHD
Tema 1. KonnenryaiabHble 1 HH(POPMANMOHHBIE MO/ HHHOBAIMOHHBIX MPOEKTOB
31. Monenu naHHbBIX U 3HAHUI
32. Anroput™mbl KJIacCH(PUKAINN U KIIACTEPHU3AIIHH.
33. MoaenupoBaHue CEMaHTUYECKUX CTPYKTYP
34. dopmanm3arys TaHHBIX
Tema 2. OHTONIOrMYecKHE MOAeTH HHPOPMAIHOHHBIX CHCTEM
35. TexHOJOTHH MPOCKTUPOBAHUS OHTOJIOTUICCKON MOICITH
36. JIeKOMIO3UIIUS CI0KHON CUCTEMBI
37. CTpyKTypHBII aHaJIH3 OHTOJIOTHYECKONH MOJIEITH
Tema 3. OHTOIOrMS NPeICTABIEHUS JAHHBIX M 3HAHUI B MHHOBALIMOHHBIX PelIeHUsIX
38. Merobl popmali3anuy JaHHBIX U 3HAHUH.
39. Anroput™sl 00paOOTKH JaHHBIX U 3HAHUI.
40. Mogenu XpaHeHUs JTaHHBIX U 3HAHUH.
41. MeHTanbHbIe TEXHUKH IS UHHOBAIIMOHHBIX TPOEKTOB
Tema 4. CemanTHUYECKOE MO/IEJIMPOBAHUE TAHHBIX U 3HAHUH B TEXHOJOTHAX 0OJIbIINX
JAHHBIX
42. Texuomorus 0OpabOTKH OOJNBIINX JTAHHBIX.
43. TlpencraBneHue HepOPMATU30BAHHBIX JTaHHBIX.
44, CemaHTHYECKUH aHATN3 WH(DOpMAIUH.
45. Mogenu big data
Tema 5. UHppacTpyKTypa NPOEeKTHPOBAHNS MHHOBALIMOHHBIX HHKEHEPHBIX pellieHui
46. TexHONOTUYU BU3YAIU3AIMHA UHKEHEPHBIX PEIICHUH
47. MeTomoiorus aHaau3a U CHHTE3a CII0KHBIX CUCTEM
48. UndpactpyKTypa HHXEHEPHBIX peIIeHui
Tema 6. UHcTpyMeHTa/IbHOE 00ecriedeHre OHTOJIOTMYECKOTro MO/IeINPOBAHMS
HH(OPMAINMOHHBIX CHCTEM
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49. Mamwuna Java.

50.
51.
52.

Penakrops onToNOTHIA
Tpurrepsl U cOOBITHS B aITOPUTMHU3ALIUN
[IporpammHas peaim3aius CJIOXKHBIX aJITOPUTMOB

Tema 7. Texnoaoruu RDF u OWL

53.
54.
55.

NHCTpyMEHTBI JIOTHYECKOTO BBIBOJIA.
Texnonoruu OWL.
®dopmar npeacTaBieHus JaHHbIX XML

Tema 8. HpI/IMeHeHI/Ie OHTOJIOTHYECKHX MOJejieil HHHOBAIIHOHHBIX MMPOAYKTOB

56.
57.
58.
59.
60.

WHTemeKkTyanbHble CepBUCHI

ba3a 3HaHUH 3KCIIEPTHOU CUCTEMBI.
MarmHa BBIBOJIa SKCIIEPTHOW CHCTEMBI.
Data ueHtpsl.

Cemanrtnyeckuii ananu3 big data

Cnmcok Jimreparypsl 1is BbinojaHenuss CPC
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