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1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI

Leab ocBoeHUs] TUCHUILUINHBI: DOPMHUPOBAHUE Y BBITYCKHUKOB TEOPETHYCCKOW IIATPOPMBI U
MPAKTUYECKUX HABBIKOB pealM3allii ¥ BHEIPCHUS WHQPOPMAIIMOHHBIX M TPOTPAMMHBIX HHKEHEPHBIX
peIICeHUH TpH YIOPaBICHUM MPOCKTaMH pa3pabOTKH HAYKOEMKHX W3JCIHH, IPOU3BOJCTBCHHBIX
MPOIECCOB HX CO3JIaHUs, TEXHOJIOTHYECKUX IMPOIIECCOB, ABTOMATH3AIlMU YIPABICHUS KU3HEHHBIM
[IUKJIOM TIPOAYKIHMHA M €€ Ka4eCTBOM, BKJIFOYAFOIIMX BOIPOCHI IUIAHUPOBAHUS M OpPraHH3alMH padoT,
(bopMUPOBAHUS TEXHUIECCKOW JOKYMEHTAIIMH, METO/bI MPEACTABICHUSI, OOMEHA M YIIPABICHUS JaHHBIMU
00 u3zenuy.

3agauu JMCHHUILINHBI

- U3YYCHHE KITFOUEBBIX MIPHHIIMIIOB 3JICKTPOHHOTO HH(POPMAIMOHHOTO COITPOBOXKICHHUS
HAYKOEMKHX W3JICNIHsI Ha CTaIUSX )KH3HEHHOTO UK (cals-TeXHoIoruit), aBToMaru3aiuu padboT 1mo
KOHCTPYKTOPCKOH M TEXHOJOTHYECKOU MOATOTOBKE ITPOU3BO/ICTRA;

- OCBOCHHE METOJIOB M CPEJICTB (DOPMHUPOBAHUS SIUHOM SJICKTPOHHOW MOJICTH H3ACIHs, BEACHUS
3JIEKTPOHHOTO JIe)Ia U3JICIIHS;

- OBJIQJICHUE TIPUHIIUTIAMHU BapUATUBHOTO KOHCTPYKTOPCKO-TEXHOJIOTUIECKOTO MOICTUPOBAHUS
TBEPIOTEIBHBIX KOHCTPYKIIUH;

- OJATOTOBKA K MPOCKTUPOBAHUIO KOHCTPYKITUH JIETATICH U y3JI0OB TETUIOHEPreTHICCKIX
YCTAHOBOK M CHCTEM B UJCOJIOTUU BapUATHBHOT'O KOHCTPYKTOPCKO-TEXHOJIOTHUECKOTO MOJICIIMPOBAHUS C
UCIIOJIb30BaHUEM CPEJICTB aBTOMATU3allMU COBPEMEHHBIX cad/cam-cucrem;

- U3yYCHHUE TEXHUYCCKHUX PEIICHUI 10 OT/IEIBHBIM 33]]auaM Hay4yHO-HUCCIIC0BATEIIbCKOTO
XapakTepa B 00JIaCTH OCBOSHUS HOBBIX M3JICIIHH, MPOTPECCUBHBIX TEXHOJIOTHIA IU(POBOTO
IIPOM3BO/ICTRA.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINN

PIIK-4 Cnocoben WJI-1pnik-4 JlemoHcTpupyer 3HaTb:
IPUMEHSTh METO/IbI U 3HaHWe cpeacTB obecniedeHust | - MPUHIIHIIBI (hopMHpOBAHHUS U CTPYKTYPY
cpezAcTBa pa3paboTKH JUIs CAIIP u ymenue ux onsuec-nnanos, UT-npoexTos;
aJlanTanuu aJanTanuy I pemeHus 3aaay | - KIFOUCBLIC IPUHIUIIEL SIIEKTPOHHOI'O
UH(POPMALIMOHHBIX CUCTEM | IPOEKTUPOBAHUS U MH(QOPMAIHOHHOTO COMPOBOKICHNUS
JUISl peIeHus 3a1a4 IIPOU3BOJICTBA HAYKOEMKOMN HAayKOCMKHX U3JICIHNA HA CTalIUAX
IIPOEKTUPOBAHUSA U TPOAYKITHH xu3HeHHoro nukia (CALS-texHonoruit),
IIPOM3BO/ICTBA HAYKOEMKHX aBTOMATU3ALNH 1:ia60T 1o }
U3Jenun KOHCTPYKTOPCKOM M TEXHOJIOTMYECKOU

IIOATOTOBKE IPOU3BOJCTBA
OSHEPIreTHUYECKUX YCTAaHOBOK;

- IPUHLUIIBI TOKYMEHTO000pOTa, €ro
OCHOBHBI€ JTallbl, IPABHIIA
CHUCTEMAaTU3alUH, PETUCTPALUU, KOHTPOJISA
Y XpPAHEHHUS 1€JTI0OBOM U TEXHUYECKON
JIOKYMEHTALUN MAIIUHOCTPOUTEIBHOTO
IIPOU3BOJICTBA;

- HOPMaTUBHBIE JOKYMEHTBI 3JIEKTPOHHOTO
ONpEAEIICHUs COCTaBa U3
aBUALIMOHHOM TEXHUKHU.

YMETh:
- pemaTth 3aJa4d aBTOMaTH3alUuu
MH(POPMAIMOHHO-aHATUTHYECKOM




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIICTCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

JESITEIIbHOCTH C UCIIOJIb30BaHUEM
UH(POPMALMOHHO-AHATTUTHYECKUX CUCTEM;
- pa3zpabaThIBaTh KOHCTPYKTOPCKO-
TEXHOJIOTUYECKYIO JOKYMEHTALUIO B
napajgurmMe eJMHOro AMEKTPOHHOTO
ONpEENICHUs U3JIENINS U IPOU3BO/ICTBA;

- (hopmupoOBaTH ONITUMANIBHYIO CTPATETHIO
KOHCTPYMPOBAHUS MOJIENH JETAIIU C
Y4€TOM TEXHOJIOTUU €€ U3TOTOBJICHUS;

- pelaTh 3aJa4y CONPOBOKICHUS
MH(OPMALIMOHHBIX CUCTEM,
aBTOMATU3HUPYIOIIUX ONEpaLiu
OpPraHU3aIMOHHOTO YIIPABJICHUS
IIPOEKTHBIMHU pabOTaMU B OPraHU3aLUIX
HAyYKOEMKOT'0 MalTMHOCTPOCHUSI.

2. MECTO JUCUHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
HNudpopmaniMoHHBIE CHCTEMBI M TEXHOJIOTUH B TPOEKTHPOBaHUM M mpou3BojacTBe (mamee — OIIOID),
HanpasneHus: noarorosku 09.03.01 MudopmaTika U BeIYUCIUTEIbHAS TEXHUKA, YPOBEHb 00pa30BaHUS:
BhICIIee 00pa3oBaHue - OaKkamaBpuarT.

baszupyercs Ha ypoBHE cpeHETO 0011ero 00pa3oBaHMUsL.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHON pabOoTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa TUCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 KuzHeHHBIH KT 12 6 4 - 4 - - - - - 4 - I10020mogKa K npaKmuueckum 3auAmMuam:
HAYKOEMKHX 00BEKTOB W3y4yeHnune marepuaina rno paaeny
1 HH(QOPMAITOHHBIC "NHpopMaInOHHOE COMTPOBOKICHUE
TEXHOJIOTUU €T0 XKHU3HEHHOTO ITHKJIAa HAYKOEMKOH MPOIyKIuu"
CONPOBOXKACHUS MOJrOTOBKA K BBITIOJIHEHUIO 3aJaHU Ha
1.1 JKn3HEHHbBIE 1IUKIIBI 6 2 - 2 - - - - - 2 - MIPAKTUYECKUX 3aHATUAX
00BEKTOB MHKEHEPHOMH Camocmoamenvhoe usyuenue
MIPaKTHKH 1 meopemuyueckoz0 mamepuana: Vzyaenne
aBTOMATH3aLHs €r0 JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
9TaIoB "NHdopmannoHHOE COMIPOBOXKICHUE
1.2 3aKOHOMEPHOCTH 6 2 - 2 - - - - - 2 - JKU3HEHHOTO [IUKJIa HAYKOSMKOW TpOTyKIun"
pas3BUTHS H3yuenue mamepuanog 1umepamyprbix
TEXHOJIOTHYECKUX UCMOYHUKOG:
CHCTEM [3], 189-191
[5], 120-131
[6], 56-67
2 Texnonorun 24 6 - 12 - - - - - 6 - 110020mogKa K NpaKmuueckum 3auAMuaM:
ABTOMATH3aLUK Ha W3y4yenue marepuaina 1o pasieny
JTarax KU3HEHHOTO "Maremarrdeckoe obecrieueHne
IIUKJIA TEXHUIECKUX MIPOEKTUPOBAHUS HAYKOEMKOH MPOLyKInu'"
00BEKTOB MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNil Ha
2.1 Crparerus CALS 8 2 - 4 - - - - - 2 - MPAKTUYECKUX 3aHATUIX

(Continuous
Acquisition and Life-

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuajia. I/I3yqu1/Ie

cycle Support) — Marepuaia o paszjeny "MaremarHueckoe
HenpepbIBHAs obecrieueHne MPOeKTUPOBAHUS HAYKOSMKON
nHPOPMALIMOHHAS MPOAYKITUH"
HOAIEPKKA H3yuenue mamepuanos numepamypHsix
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JKU3HEHHOTO LIUKJIa
MPOJIyKTa

2.2

Hudposoii
3JIEKTPOHHBIN MaKeT
U3CTHs

2.3

ABTOMAaTH3UPOBAHHEIC
CHCTEMBI,
NpUMeHsIeMbIC Ha
JTanax )XKU3HEHHOTO
[MKJIa TEXHHYECKHUX
00BEKTOB

UCMOYHUKO8.
[2], 58-68
[4], 224-233
[6], 122-126

WHTerpupoBanHas
JIOTUCTHUYECKAS
MO ACPIKKA U3JCIUI

34

12

14

3.1

Monenu >KU3HEHHOTO
IIUKJIa TIPOEKTOB U
W3ICTTU.
ITocnemoBaTenbHBIN
THUII

3.2

Monenu XXIIA.
DBOJIFOIIMOHHLIN THIT

3.3

JKU3HEHHBIN TUKIT
TEXHOJIOTHH U
UHHOBAILIUHA

3.4

Br16op momemu XK1 B
1ensix 3 HEeKTHBHOTO
YIIpaBJICHUS

10

3.5

[eliToBBIN MOAXOT U
CHCTEMa KOHTPOJIBHBIX
TOYEK B
WHXUHUPHUHTOBBIX
MPOEKTa

3.6

Crpareruun
MIPOEKTHPOBAHNUS B
YCIOBHSX IH(POBOTO
POU3BOJICTBA

Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue maTepuana no pasaeny
"HTerpupoBaHHast JOrUcTHUECKas TMOAIEPKKa
n3aenuit"

Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
"NHTerpupoBaHHas JOrUCTUYECKasl NOAEPIKKA
n3aeanin"

H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:

[3], 306-309
[6], 205-209

CucTeMsl
KOJUIEKTUBHOI'O
BEJICHUS TIPOCKTOB.

20

10

Ilodzomogxa K mexkyuiemy KOHmMpOiio:
IToBTOpenue maTepuana no pasaeny "CucremMsl
KOJUISKTHBHOTO BeJIeHHs mpoekToB. PDM /
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PDM / PLM — cucremsl

4.1

PDM (Product Data
Management) -
YIipaBJICHUC JaHHBIMU
00 n3nenuun

4.2

PLM (Product Life
Management) -
TEXHOJIOT U
yIpaBJICHUS
JKU3HCHHBIM IIUKJIOM
U3 OCIIUA

4.3

CoBpemMeHHbII
JIOKYMEHTO000pOT
UPPOBOTO
MPOU3BOJICTBA.
CrannapTel oOMeHa
uHdopmanuei

10

PLM — cucremsr"

Camocmoamenvhoe uzyuenue
meopemuueckozo mamepuana: VI3yacuue
JIOTIOJTHUTEBHOTO MaTepHaa o pasjieny
"CHCTeMBI KOJUIEKTHBHOTO BEICHHS IPOEKTOB.
PDM / PLM — cucremsr”

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOG:

[1], 58-67

3a4eT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a ceMmecTp

108.0

28

28

0.3

34

17.7

HToro 3a cemecTp

108.0

28

28

0.3

51.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTalMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymumii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 2Kusnennviii yuxin Haykoemxux 06vekmos u un@opmMauuonnvle mexHoio2uu e2o
CONPOBOIHCOCHUSL

1.1. XXu3HeHHble HUKIBI 00bEKTOB MHKCHEPHOM MPAKTHKU U aBTOMATH3AIMS €r0 3TaroB

[Tpouecc MOMHOrO KU3HEHHOTO LUKIA MPOAYKTa (M3AENUsl) U UHTETPUPOBAHHAS CHCTEMa
ynpaBineHusi. CrTparermyeckre HayKOeMKHE OOJacTH W TPOEKThI: OOBEKTHl aBHA- H
PaKeTOCTPOCHHUS; OOBEKThl IHEPreTUKU U 3HeproodesomnacHocTH. CHUCTEMBbl YIPaBICHUS MOJHBIM
WHAYCTPUATHHBIM ITUKJIOM HAYKOEMKOW U CIICIHUAThHONW TEXHUKH CTPATETHUYECKOTr0 3HAYCHHUS — OT
moaenupoBanus (HUP) u npoextupoanus (OKP) no cepuitHoro Beimycka u3aenuid, odecreueHus
WX DKCIUTyaTallly U JaibHenen yrunu3anuu. COBpEMEHHbBIE MMOAXO0IbI B WHKUHUPUHTE CII0KHBIX
TeXHUUYECKUX cucrteM. CTpaTeruu MpoeKTUPOBAHMS U3/IEIUI U POIECCOB B YCIOBUAIX HU(POBOrO
npousBojicTBa. OcHOBHBIE cTanuu >ku3HEHHOTO Iukia (JKLI) CIOKHBIX TEXHUYECKHX OOBEKTOB.
Wudopmanusa o0 M3AETUU U MPOIECCHl XU3HEHHOTo Lukia uzaenus. CoctaB U cojaepKaHHe
OCHOBHBIX KJ1accoB HH(popmMaruu 06 nzaenuu Ha cragusx JKLI..

1.2. 3aKOHOMEPHOCTHU PA3BUTHUS TEXHOJIOTUYECKUX CUCTEM

[TpUHIUIIBI CHCTEMHOTO aHAIN3a HAYKOEMKUX 00BheKTOB. Kitaccuukaryst TEXHHIeCKUX CUCTEM
no QyHkuHoHaNIBHOMY MpHu3HaKy. CrocoObl omucaHus, CTpyKTypa, napamerpsl. Knaccudukanus
[IapaMeTPOB TEXHUYECKUX CUCTEM. 3aKOHOMEPHOCTU Pa3BUTHUS: 3aKOHOMEPHOCTH CTPYKTYPHBIX
npeoOpa3oBaHuid, COCOOBI paspelieHuss npoTuBopeunid. OleHKa KPUTUYECKUX 3aBHCHMOCTEH B
CTPYKTYpE€ TEXHUUYECKUX U TEXHOJIOTMUECKUX CHUCTEM..

2. Texnonozcuu asmomamu3ayuu Ha smanax HCU3HEHHO020 YUKIA MEXHUYECKUX 00bexmos

2.1. Crparerus CALS (Continuous Acquisition and Life-cycle Support) — menpepbiBHast
UH(pOPMAaLMOHHAS TOIePKKA )KU3HEHHOTO LIUKJIA IPOAYKTa

DBosonus U coBpeMeHHasi TpaktoBka nouatus CALS. Mexaynapoanoe onpenenenue. CyTb
crpaterun CALS. Ilenu u Texnonoruu peanuzanuu. Kimoueslie npeamerHsie obmnactu CALS..

2.2. lludpoBoii 31eKTPOHHBIA MaKET N3N

[Tonsstue "EnuvHas MHTErpupoBaHHas MOJAENb M3JENMs', €€ COCTaB, Ha3HA4YCHHUE.
['eomeTpuyeckas Mojienb. DIEKTPOHHBIN MakeT u3aenus. ATpuOyThl. TexHOIOTHYeCKrue aTpUOYTHI.
ONEeKTpOHHAas CTPYKTypa u3nenusi. CTpyKTypHO-IIapaMeTPUUIECKOE MOAEINPOBAHNE B ONIPEACIICHUN
AIIEKTPOHHOTI'O MaKeTa U3/eNns. DJIEKTPOHHOE €10 U3/EIIHU..

2.3. ABTOMaTH3UpPOBaHHbIE CUCTEMBbI, IPUMEHSEMbIE Ha 3Tarax *KU3HEHHOTO LUKJIa
TEXHUYECKUX OOBEKTOB

CAE — Computer Aided Engineering (aBromaru3upoBaHHbIe pacueTsl W aHanuz); CAD —
Computer Aided Design (aBromatusupoBanHoe mpoektupoBanue); CAM — Computer Aided
Manufacturing (aBTOMaTH3MpOBaHHAs TEXHOJOTHYECKAas IMOATOTOBKA Mpous3BoacTBa); PDM —
Product Data Management (ympaBieHue NmpoeKTHbIMH naHHbIMH); ERP — Enterprise Resource
Planning (nnaHupoBaHue U yrpaBieHHe MPEeANpUATHEM) U Jpyrue cucteMbl. OCHOBHBIE MTOHATHUS U
onpenenenuss CAIIP. Mecto CAIIP B cTpykType mHGOPMAIITMOHHOTO 00ECTICUeHUsI COBPEMEHHOTO
HPOMBIIIJICHHOTO MPEINPUATH U MIPOSKTHON OpraHu3aluu. YHU(UKALUSI B aBTOMaTU3UPOBAHHBIX
cucTeMax..

3. Uumecpuposannas ro2ucmuieckas I’lOddéDOfCKCl usoenuti

3.1. Moaenu *u3HEHHOTO [IUKJIAa MPOEKTOB U u3aenuid. [locienoBarenbHbIi TUIT



Mogenb XKM3HEHHOTO LMKJIA, COCTAB CTAIUi M MX B3aUMOCBSI3U. [IpMHIUIBI JEKOMITO3ULIMU
nponeccoB JKIIWU. Kmaccst mopenert XIM. Tunoseie momenu KI[U. Mogenun XKIIN.
[TocnenoBarenbubii Tumn. Kackagnas (Bomomaanas) mozaens KM («Waterfall Model»). Cxema.
O6nactp npumeHeHus. JlocromncrBa. Hemoctatku. V-oOpasnas mozaenb «V-Model» — Mozaenb
nocneaoBarenpbHoro tuma. OOmacte npuMeHeHHs ~ V-oOpasHoil momenu. JlocTomHCTBA.
Henocratku..

3.2. Moaenu XKI{M. DBoIIONUOHHBIA THII

Urepanmmonnas monens JXIU — monens sBomtonioHHoro tuma. OcoOEHHOCTH W 001acTh
npumeHenus. «Ilapannu anamusa». JloctounctBa. Hemocratku. MuxpementHas moxens JXKIU
(«Incremental Model»). OcobernHoct u 061acTh npuMeHeHus. CrirpaabHas MOJENb )KH3HEHHOTO
nuKia. 4 srama Jjig KaKIoro BUTKa cnupainu. JloctromHcTBa crivpanbHOM moxaenu. HemoctaTku
CIUPATILHONU MOJIETIH. .

3.3. JKu3HEeHHBIN [IUKJI TEXHOJIOTHHA U MHHOBAIIAN

BonHoBas Mojenb KW3HEHHOrO LMKJIA MHHOBAaUMW. DTaJOHHAas WHHOBALMA. JTalbl "3aIlycK
TEXHOJOruM", "MUK 3aBBIMICHHBIX 0KHUAaHui", "ponacTb pa3oyapoBaHus'". ""CKJIOH MPOCBELICHUS ",
"MJaTO MPOAYKTUBHOCTH ..

3.4. Beibop mozgenu XKL B riensix 3¢ ()eKTUBHOTO yIIpaBICHHS

CpaBHeHHE Mojeneld JKM3HEHHOIO LHMKJIA. XapaKTepUCTHKH TpeOOBaHUI K IPOEKTY.
XapaKTepUCTUKN THUIIOB MPOEKTOB M PUCKOB. XapaKTEPUCTUKH pa3zpadoTymka. XapaKTepUCTUKU
3aka3uuka. [Ipouenypa BeiOopa MojENH. .

3.5. I'eliTOBBII MOIXOM U CHCTEMa KOHTPOJILHBIX TOUEK B MH)KHHUPUHTOBBIX ITPOEKTA

CyTp TeHTOBOrO IMOJAXOAAa B 3aJayax OLEHKM TOTOBHOCTU IIPOEKTOB U TEXHOJIOIHUH.
[IpuMmeHeHre B WHXXMHUPUHTOBBIX IpoekTax. B3ammocBs3p mpoOiem, Ieneil U HaMmeyaeMbIX
pe3yiabTaroB. baszosbie mpuHIMMIEI pouecca Capital project process (CPP). MacmtaOHble TPOEKTHI
B DHEPTeTHKE: MPAKTHKA MPHUMEHEHHS TeHTOBOTO TOJXO0/a. .

3.6. Ctpareruu NpoeKTUPOBAHUS B YCIOBHSX IIM(PPOBOro Mpou3BOACTBA

Hucxonamee  mpoekTMpoBaHME:  CXeéMa, JOCTOMHCTBA,  HEAOCTAaTKH.  Bocxopnsee
IIPOEKTUPOBAHME: CXEMa, JOCTOMHCTBA, HeocTaTKU. [locnenoBarenbHOE IPOEKTUPOBAHUE: CXEMA,
JIOCTOMHCTBA, HelocTaTKu. [lapamienbHOe IPOEKTUPOBaHKE: CXEMA, TOCTOMHCTBA, HEOCTATKH. .

4. Cucmemul Ko1eKmusHo20 eeoenus npoekmos. PDM / PLM — cucmembl

4.1. PDM (Product Data Management) - yripaBiieHre JaHHBIMEA 00 H31CTHN

PDM cucrema kak KoHIeNus 3iekTpoHHoro onpeaenenus npoaykra EPD (Electronic Product
Definition). Haznaueane PDM-cucrem. Bueapenue cucremsr PDM. MexayHapoaHbiii cTaHgapT
ISO 10303 (STEP). Apxurektypa cucCTeMBbI yrpaBlieHUs] HH(OpMAaIeld KOPIOpaTUBHOIO YPOBHSI.
Kirouessie a¢dextsl BHeaApenuss PDM-cucrem..

4.2. PLM (Product Life Management) -TexHOJIOTHS YIIPaBICHUS KU3HCHHBIM ITUKJIOM H3ICITHS

Vrpasnenne oO0beKTaMHM B HH(OPMALMOHHOM MPOCTPAHCTBE. YTIPaBI€HHE MPOEKTHBIMHU
naHHbIMH. OcHoBHOe HasHaueHne PLM-konuenuuu. Kmodesbie ¢pynkmuun PLM / PDM cuctewm.
MacmrabupoBanue PLM / PDM cucrem. . PLM cucremsl, BHeIpsieMble B POCCHUHCKOM
IIPOMBIIIJIEHHOM CEKTOPE..



4.3. CoBpeMEeHHBIH TOKyMEHTO000pOoT nudpoBoro npousBoacTea. CTaHAapTH 0OMEHa
nHpopmarmein

Knaccudukanus rpadpuyeckux cranaapro. ['paduueckue ctanmaapTsl kinacca 2D. 'padudeckue
craugapTtel kiacca 3D. Cranpaptsl oOmeHa naHHbIMU. [IpoGnemMbl cTaHmapTuzanuu B
NPEJCTAaBICHUH JAaHHBIX T'€OMETpHUYeCKUX Moxened. CHucTeMbl aBTOMAaTH3allid  BBITYCKA
KOHCTPYKTOPCKOM  nokyMmeHTanuu.  Crneudaiu3upoBaHHbIE  Cpelbl  aBTOMATHU3HPOBAHHOU
MOJITOTOBKHA KOHCTPYKTOPCKOW JOoKyMeHTanuu. CTpyKTypa 4epTerka. DTarbl MOTydeHHs YepTeka.
AccoinatuBHble B3auMoaencTBus 3D-moneneit uzaenus u 2D - yepTexa..

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. I'pynmoBast TEXHOJIOTHSI MOJEITMPOBAHMS TEXHOIOTUIECKOTO MapIIpyTa
dbopmooOpazoBanus;
2. KonnenryanbsHOe POSKTHPOBAHNE NPOCTPAHCTBEHHBIX KOHCTPYKIIMH B CUCTEME CO3/1aHHS
€IMHOM JIEKTPOHHOW MOJIENIN U3IEIUS;
3. I'pynmoBas TEXHOJIOTHS TApaMETPUIECKOT0 MOICITUPOBAHUS KOHCTPYKIIUHA;
4. KOHCTPYKTOPCKO-TEXHOJIIOTUIECKOE MOICTTMPOBAHUE JIETANICH CIIOMKHON TEXHHUKH.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OOGcyxneHme MaTepuaioB IO Kekicam pazgena "HMHDOpMalMOHHOE CONMPOBOXKICHUE
KU3HCHHOTO [IUKJIA HAYKOEMKOW MPOAYKITHH"
2. OOcyxneHne MarepuajoB IO Keiicam pa3gena "Martemarudeckoe oOecrieueHue

IIPOEKTUPOBAHMSI HAYKOEMKOU MPOTyKIUH"
3. OOcyxneHne wmarepuaioB Mo Kelicam pasnena "VHTerpupoBaHHAs JIOTHCTHYECKAs

MOAJEPIKKA N3AETUH"
4. OOcyxaeHue MaTepHalioB Mo Kkeiicam pazaena "CucrteMbl KOJJIEKTUBHOTO BEICHHS
npoektoB. PDM / PLM — cucremsr"

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHUS MO TUCIUILINHE Konbr
(B COOTBETCTBHH C pa3aesioM 1) WHJIUKAaTOPOB COOT]::;CIT ;3 e
1]12]3]4
3HaTh:
HOPMATUBHbIE I0KYMEHTEI SIIEKTPOHHOTO ONPE/IENCHHS COCTaBa VT-Lormics + TectupoBanune/KM-4. Cucremsl
W3J1€]IMH aBUAllMOHHON TEXHUKH KOJUJIEKTUBHOT'O BEJICHUSI IPOEKTOB
MPUHIIMIIBI TOKYMEHTOO000pOTa, €r0 OCHOBHBIE ATAIlbl, IPAaBHIIa TectupoBanune/KM-4. Cucremsl
CUCTEMAaTU3allMM, PETUCTPALIUU, KOHTPOJIS U XPaHEHUsI IEJI0BOI U N-1pnk-a + | KOJIJIEKTUBHOTO BE/ICHUS IPOEKTOB
TEXHUYECKON JOKYMEHTAIIMN MAllIMHOCTPOUTENIBHOT'O TPOU3BOJICTBA
KJIFOUEBBIC IPUHIIUIIBI JIEKTPOHHOTO HWH(OPMAITMOHHOTO TectupoBanune/KM-1. XKuzneHHbIH
CONPOBOXKICHUS HAYKOEMKHUX U3JEIHUS HA CTaJAMIX )KU3HEHHOTO UK [IUKIT HAYKOEMKUX OOBEKTOB U
(CALS-TexHooruit), aBroMaTH3anuy padoT 1Mo KOHCTPYKTOPCKOW U N-1pnk-a + MH(OPMaLIOHHBIE TEXHOJIOTUHU €TI0
TEXHOJIOTHYECKOM MOJATOTOBKE MPOU3BOICTBA SHEPIETHUECKUX CONPOBOXKIACHUS
YCTaHOBOK
IPUHIUIBI POPMHUPOBAHUS U CTPYKTYpPY OuzHec-miaHoB, UT-npoexToB TectupoBanue/KM-1. XKuzneHHslit
VT-1priicae + LIUKJI HAYKOEMKHUX OOBEKTOB U
MH(OPMALIMOHHBIE TEXHOJIOTHH €ro
COTNPOBOKICHUS
Ymersb:
pelaTh 3a/1auu COMPOBOXKIACHNUS HHPOPMALIMOHHBIX CUCTEM, Kontponsnas padora/KM-2.
aBTOMATU3HMPYIOIINX ONEpali OpraHU3allMOHHOTO YIIPaBJICHUS VT-Lorics + TexHonornM aBTOMaTH3aIMu Ha dTanax
MPOEKTHBIMU pabOTaMU B OpraHU3aIMsIX HAYKOEMKOI0 JKU3HEHHOTO IIMKJIa TEXHUYECKUX
MalIMHOCTPOEHUS 00BEKTOB
(bopMHpPOBATh ONITUMATIBHYIO CTPATETHUIO0 KOHCTPYHPOBAHUS MOJIEIN Konrponsnas padora/KM-3.
JI€TaJIi C YYE€TOM TEXHOJIOTUU €€ U3rOTOBIICHUS N-1pnk-a + WNHTerpupoBaHHast IOTHCTHYECKAS
MOJIEPIKKA U3JIEIUN
paszpabaThiBaTh KOHCTPYKTOPCKO-TEXHOJIOTHYECKYIO TOKYMEHTAIINIO B KonTponbras pabora/KM-3.
IapagurMme eJUHOrO IEKTPOHHOTO ONPEEIICHUS U3ENNS U N-1pnk-a + WHuTerpupoBaHHas JJOrUCTUYECKas
IIPOM3BOJICTBA MOJJIEPKKA U3JIEIHUH
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peuiaTh 3aaa4 aBTOMAaTu3allnunu I/IH(l)OpMaHI/IOHHO-aHaJ'II/ITI/I‘ICCKOI\;I
ACATCIIBHOCTHU C MCIIOJIb30BAHUEM I/IHq)OpMaL[I/IOHHO-aHaJII/ITI/I‘-IGCKI/IX
CUCTEM

WJ-1pnk-4

Kontpoinbnas pabora/KM-2.

Texuomorun aBTOMAaTU3alM1 Ha dTallax

YJKU3HEHHOTO [IUKJIA TEXHUYECKHUX
00BEKTOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-1. ’)Ku3zHeHHbIi IUKI HAYKOEMKHUX 00BEKTOB U MHPOPMALMOHHBIE TEXHOJIOTHH €ro
conpoBoxacHus (TectupoBanue)
2. KM-2. TexHONOTHH aBTOMATH3aI[MU HA dTanax XU3HEHHOTO [UKJIA TEXHUIECKIX 00BEKTOB
(KonTpoawsHas pabora)
3. KM-3. UnTerpupoBanHas Joructudeckas nojaepxxka nzaenuit (KonrponsHas padora)
4. KM-4. CucrteMbl KOJJIEKTUBHOTO BefieHUs TpoekToB (TectupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE

3auem ¢ oyenxoiui (Cemecmp Neb)
OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynentoB HUY «MOW» Ha ocHOBaHWY 3a4€THOM M 9K3aMEHAIIMOHHON COCTABJISIOLINX

B nunnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

Ipumeuanue: OnieHOYHBIC MAaTEPUATHI IO JUCIUILIMHE TIPUBEICHBI B (DOH/IE OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. T. I1. Diixman, H. B. Kypnaes- "HUnTerpupoBanHas nHGOpMaMOHHAS MOIEPKKA KUZHEHHOTO
LIMKJIa HAYKOEMKHUX U3/EJIUI B CAMOJIETO- U BepTojieTocTpoeHun", M3narenscrBo:
"HoBocubupckuii rocyaapcTBeHHbIN TexHuueckuil yuusepceuter", HoBocubupcek, 2013 - (148 c.)
https://biblioclub.ru/index.php?page=book&id=228916;

2. C.T. [laukuH- "ABTOMAaTHU3AIMs YIPABIECHUS KU3HEHHBIM UKIIOM Ipoaykiuu", M3naTenbcTBo:
"KemepoBckuil rocynapctBenHblit yausepcutet", Kemeposo, 2018 - (111 c.)
https://biblioclub.ru/index.php?page=book&id=574104;

3. Komnbuios 0. P.- "OcHOBBI KOMITBIOTEPHBIX LIUPPOBBIX TEXHOJIOTUI MAIIMHOCTPOEHUS ",
WznarensctBo: "Jlans", Cankr-IlerepOypr, 2019 - (496 ¢.)

https://e.lanbook.com/book/125736;

4. Mypowmries, /1. FO. Marematunueckoe obecnieuenne CAIIP : yueGHoe mocobue / /1. 1O.
Mypomrues, U. B. Tiopus. — 2-e u3z., nepepad. u nom. — CII6. : Jlans-IIpecc, 2014. — 464 c. —
(YueOnuku mist By30B. CrientnanbHas muteparypa). — ISBN 978-5-8114-1573-1.;

5. Hopenkos U. I1.- "OcHOBBI aBTOMAaTU3UPOBAHHOTO MPOEKTHpOoBaHus", (4-e, u3a.), MI3narenbeTBo:
"MI'TY um. baymana", Mocksa, 2009 - (430 c.)

https://e.lanbook.com/book/106527;

6. Poccutickas samukionenus CALS. ABHAITMOHHO-KOCMHYECKOE MAIIMHOCTpOeHHE / A. A.
Anexcammn, O. M. Anudanos, M. A. AnansH, [u ap.] ; . pen. A. I'. Bpatyxun. — Mocksa : H.-u.
LEHTP aBTOMAaTU3UPOBaHHBIX cucteM KoHcTpyupoBanus (HUL[ ACK), 2008. — 608 c. — ABTOpbI
YKa3aHbl B KOHIIE KHUTH..
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe ofecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UnTepHeT-pecypcesl, BKIOYas NpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za maunbix Scopus - http://www.scopus.com

6. HanmoHanbHas dJ1eKTpOoHHas Oudmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenra' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. ITopTan oTKPLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

10. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA H COUAIBHOM 3aUThHI PD -
https://rosmintrud.ru/opendata

11. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. ba3a oTKPBITBHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTusi P@ -
http://www.economy.gov.ru

13. ba3a oTKpbITHIX JaHHBbIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

14. DnexTponHas oTkpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

15. Uudopmanmnonno-cnpaBouynas cucrema «Kongexe/Texakcnepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HauMoHa bHBII mOpTAaJI OHIAlH 00yyeHus: «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
17. OrkpbITas yauBepcuterckas nupopmanuonnas cucrema «POCCHS» -
https://uisrussia.msu.ru

18. ®enepaabublii moprtaa "Poccuiickoe odpaszosanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HAaHMEHOBaHHe
VYueOHbIe ayAUTOPUH IS 111-206, CTOJI TIPEMO/IaBaTEIs, CTOJI KOMITBIOTEPHBIH,
IIPOBEICHUS JIEKIIMOHHBIX JlekuuonHas BeIIaliKa JUIst OACKIbI, TYMOA,
3aHATUHI U TEKYIEro ayAUTOpHUs MYJIbTUMEAUNHBIN POEKTOP, YKa3Ka Ja3epHasd,
KOHTPOJIA JIOCKAa MapKepHasl EPEABUKHAS, KOJIOHKH,

KOHJINLIHOHEDP, HHCTPYMEHTHI JUIS
MIPAKTUYECKUX 3aHATUN

YueOHbIC ayAUTOPUH IS 111-205, CTOJI TIPEMO/IaBaTEeIs, CTOJI KOMITBIOTEPHBIH,
MIPOBEICHUS KomnerotepHslit TymOa, MyJIbTUMEIUUHBIN MPOEKTOP, TOCKA

MIPAKTUYECKHUX 3aHATHH, KJ1acc MapKepHas IepeIBIKHAs, KOJIOHKH,
KP u KII KOHIUIIHOHED, HAOOPHI AEMOHCTPAIITMOHHOTO

000pyI0BaHuUs, THCTPYMEHTHI JIJIs
MIPAKTUYECKUX 3aHATUN

YyeOHble ayIUTOPUH IS 11-205, CTOJI IPENO0IaBATENS], CTOJI KOMIBIOTEPHBIH,
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MPOBEICHUS KomnberorepHsbrit TymM0a, MyJIbTUMEIUHHBIN TIPOEKTOP, T0CKa
MIPOMEKYTOUHOU KJ1acc MapKepHas MepeIBIKHasI, KOJIOHKH,
aTTecTaluu KOHIUITUOHED, HAOOPBI JEMOHCTPALIMOHHOTO
000py10BaHUs, HHCTPYMEHTHI JIS
NPaKTUYCCKUX 3aHIATUH
[Tomenenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCbMEHHBIM,
CaMOCTOSITEIILHOU PaOOTHI JlekroHHast BEIIAJIKa JUTS OJICXKIbI, KOMITBIOTEpHAsI CETh C
ayJIUTOpUs BBIX0JIOM B IHTEpHET, KOMITBIOTED
NIEPCOHANIBHBIN, TPUHTEP, KOHJAUIIUOHEP
[Tomemenus ans 11-206, CTOJI IIPEN0IaBaTeNsl, CTOJI KOMIBIOTEPHBIH,
KOHCYJIbTUPOBAHHSI JlekroHHast BEIIaIKa JUIs OJICXKIbI, TYMOA,
ayAuTOpHUs MYJIbTUMEAUNHBIN IPOEKTOP, YKA3Ka Ja3epHasd,

JIOCKa MapKepHas MepeBUKHAS, KOJIOHKH,
KOHJUIMOHEP, UHCTPYMEHTHI ISl
MPAKTUYECKUX 3aHATHI

[Tomewmenus st
XpaHeHus: 000pyA0BaHUS
1 y4eOHOTO MHBEHTaPS

11-107/2, Cxnax
yueOHOT0
unBenTaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

I/IH(I)OpMaHI/IOHHI)IEE TCXHOJIOTHH COIIPOBOXKIACHUA JKU3HCHHOI'O IUKJIA

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

KM-1. XXu3HeHHBIH NUKII HAYKOEMKHX 00BEKTOB U MH(OPMAITHOHHBIC TEXHOJOTHH €T0
conpoBoxaeHus (TectupoBaHue)

KM-2. TexHonoruu aBToMaTu3aliy Ha Tarnax >KU3HEHHOTO [IUKJIa TEXHUYECKUX 00BEKTOB
(KontpomnpsHas pabora)

KM-3. UnTerpupoBanHas jJorucTuyeckas nojaepxxka u3naenuii (Konrponpaas padoTa)
KM-4. Cucrembl KOJUIEKTUBHOTO BeieHusl mpoekToB (TecTupoBanme)

Bujx npomexyTo4HOIl aTTecTanMu — 3a4eT C OLIEHKOM.

WNunexe KM- | KM- | KM- | KM-
Howep Paznen aucuummHbl KM: L 2 3 4
pasnena Henens 3 7 11 14
KM:
1 Kvi3HEeHHBII MK HAYKOEMKHX 00BEKTOB U
MH(OPMaIMOHHBIE TEXHOJIOTUHU €r0 COMPOBOXKICHUS
11 JKv3HEeHHBIE IUKIJIBI O0BEKTOB HHKEHEPHOU MPAKTUKH U +
' ABTOMATH3AIIMs €T0 STAIOB
1.2 3aKOHOMEPHOCTH Pa3BUTHS TEXHOJIOTHYECKUX CUCTEM +
2 TexHoIoTUM aBTOMATHU3AIMU Ha dTarax KU3HEHHOTO IHKJIa
TEXHUUYECKUX 0OHEKTOB
Crpaterust CALS (Continuous Acquisition and Life-cycle
2.1 Support) — HenpepbiBHAsS HHGOPMAIIMOHHAS TIOIEPIKKA +
YKU3HEHHOTO IMKJIa TPOAYKTa
2.2 [{udpoBoii 2IEKTPOHHBIN MaKeT U3ACTHUS +
23 ABTOMAaTU3UPOBAaHHBIE CUCTEMBI, TPUMEHSIEMbIE Ha dTarax +
' YKU3HEHHOTO IIMKJIa TEXHUYECKUX 00bEKTOB
3 WNHTerpupoBanHast TOTHCTHYECKAs TIOIJIEPIKKA U3IETUI
31 Mogenu KU3HEHHOTO IIUKJIA TPOEKTOB U U3IEIIH. +
' [TocnenoBarenbHBINA THIT
3.2 Mopenu XKIW. DBOIIOIMOHHBINA THIT +
3.3 JKHU3HEHHBIN UK TEXHOIOTUHA U MHHOBALUH +
3.4 Br16op mozaenu X1 B uensx s3ppexTuBHOr0 ynpaBiieHus +
35 ['eliTOBBII MOAXO0I ¥ CHCTEMa KOHTPOJIbHBIX TOUEK B +

WHXXVUHUPHUHI'OBBIX IIPOCKTA
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CrtpaTeruu npoeKTUPOBAHUS B YCIOBHUIX LHU(POBOTO

3.6 +
MIPOU3BOJICTBA
4 CucTemMbl KOJUIGKTUBHOTO BeieHHs ipoekToB. PDM / PLM —
CUCTEMBI
41 PDM (Product Data Management) - ynpasiieHue JaHHBIMH +
] 00 n3aennn
42 PLM (Product Life Management) -TexHojI0rHs yIIpaBIeHUsS +
YKU3HEHHBIM [IUKIJIOM H3JICITHS
43 CoBpeMeHHBII TOKYyMEHTOOOOPOT IIK(PPOBOTO MPOU3BOICTBA. +
' Cranzaaptsl ooMeHa nHpopMarmen
Bec KM, %: | 20 30 30 20
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