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1. OBIIIASI XAPAKTEPUCTHUKA ITPOI'PAMMBI

1.1. Ilear peanusauud nporpamMmsl: (GOPMHpPOBaHWE Y CIyLIaresed
poheCCHOHATBHBIX KOMIIETEHIMH, HEOOXOIMMBIX UL BBIIIONHEHHS HOBOIO BHA
PO ECCHOHANLHON e TebHOCTH, IPUOOPETeHNs HOBOK KBAIM(HUKALUA B obacTu
WHKEHEPHOI0 ~ MOJEIMPOBAHHA  TEXHOJOTMYECKMX  MPOIECCOB  THIUEBBIX U
nepepabaThIBAIOLIMX IIPOU3BOICTB.

[TporpamMma peaju3yercss B COOTBETCTBHH C IPO(ECCHOHAIBHBIM CTaHIAPTOM
«CIIeITHaUCT 0 MEeXaHM3allMK, aBTOMAaTH3aIlMd U POOOTH3AlUU TEXHOJIOIMIECKOTO
060pyIOBaHKAA ¥ IPOIECCOB IHIIEBOM M IepepabaThIBAIOIIEH MPOMBIILIICHHOCTHY,
yTBepkaenHoro mpukazoM or 02.09.2020 Ne 550m MunucrepctBa Tpyda H
COIMaNnbHOM 3amuThl Poccuiickoit ®enepanyy, 06o0meHHas TpynoBas GyHKuus D/7
«CTparersyeckoe yIpaBleHHE pPa3BUTHEM IIPOM3BOJCTBA MHIIECBOM MPOXYKUUM Ha
OCHOBe Pa3pabOTKHU U BHEIPEHMS HOBBIX TEXHOJIOIMH MEXaHU3ALMH, aBTOMATH3AIUU 1
POGOTH3AIMH TTPOU3BOICTBEHHBIX IIPOLIECCOBY.

1.2. XapaKTepHCcTHKA HOBOTO BHAA MNpPoGecCHOHAJLHOH AeATEJbHOCTH,
HOBOH KBaJU(UKALUHA

a) OGaacTh mpogecCHOHATBHOH AesiTeIbHOCTH CIIyIlaTessl, IPOIIeIIero
o6y4eHne 1Mo TMporpamMMe, BKIIOUaeT KOMIIIEKCHYIO MEXAHU3AIHI0, aBTOMATU3AIUIO H
pOGOTH3AIMI0 TEXHOJIOTMYSCKUX JIHHHH M IPOIECCOB IIPOU3BOICTBA IHIICBOU
IPOAYKIIUH,;

) Ob0bexkTamn npodgeccuoHaIbHON AesiTeJIbHOCTH SIBIISIFOTCS
TeXHOJIOTHUYECKHE JIMHUM ¥ IIPOLIECCHI MMUIIEBhIX U NepepabaThIBAOIIUX IIPOU3BOJICTB,;

B) Cinymiareib, yCIENIHO 3aBEpIIUBINKHM 0O0ydeHHe IO MpOrpaMme, MOJDKEH
pelnats ciemyooume mnpogeccHoHaNdbHbIE 3a4a4Yd B COOTBETCTBUU C BHJAMH
IpodheCCHOHANBHON AEeSATEIEHOCTH:

IIPOU3BOICTBEHHO-TEXHOJIOTHUECKas NEATEIBHOCTb:

[Tpro6GpeTeHre HOBBIX INPOGMECCHOHATBHEIX KOMIIETEHIMNA CIyIIaTeIsIMA B
067acTH TIPOEKTUPOBAHMSA W pa3pabOTKH OCKU3HBEIX, TEXHHYECKMX U pabovmx
IIPOEKTOB aBTOMATU3MPOBAHHBIX MPOMBIIUICHHBIX TUHUM 110 IPOU3BOACTBY MUIIEBOH
OPOAYKIIMA  C  HCIIOJNIb30BAHHEM  COBPEMEHHBIX  CPEICTB  aBTOMaTHU3allUH
IPOEKTHPOBaHWsS Ha OCHOBE MEXAYHApPOAHBIX  CTaHIAPTOB  HENPEPHIBHOIO
COIPOBOXKIEHHUsT ¥ WHPOPMALMOHHOM TIOAJEPKKHA BCEX OJTaloOB IPOU3BOJCTBA
MIPOTYKIIUAH.

OpraHU3aIMOHHO-YIIpaBIeHYeCKas IeATEIbHOCTD!

VipasiieHre IpOW3BOICTBOM MUILEBON MPOAYKIHMU ¥ €€ KaYECTBOM.

r) VYposeHb KBadupHKAUHH B COOTBETCTBHM C HIPOPECCHOHATBHBIM
CTaHIapTOM — IJIaBHBIN WHXKEHED, TTIaBHEIM KOHCTPYKTOP.

1.3. TpeOGoBanus K pe3yJIbTaTaM OCBOCHHSI MPOrpaMMBblI

CnymiaTens B pe3yibTaTe OCBOGHHSA IIPOrpaMMbl  HO/DKEH — 00mamars
CITeIYFOIIMHU MPO(ECCUOHATBHBIMU KOMIIETEHIIUAMU

B IIPOM3BOICTBEHHO-TEXHOJIOTHYECKON NEATEILHOCTH:

[IK-1 «Bnamenwie UHGPOBBIMH  TEXHOJOTHSAMH  aBTOMATH3WPOBAaHHOIO
NPOEKTUPOBaHMsS Ha OCHOBE MEXIyHApPOIHBIX  CTaHAApPTOB  HENPEPHIBHOIO



COIIPOBOX/ICHUST W HWH(POPMALMOHHOH IIOJNEPKKM BCEX OTaloB MPOM3BOICTBA H
oOpallleHusT Ha PhIHKE NTUIIEBOX IIPOAYKIUNY,
[TK-2 «ITpoBOOUTE MaTeMaTH4IeCKOe MOIEINPOBAHUE IIPOLIECCOB MEXAHU3AIHN
M aBTOMATU3AIMK IPOMEIIIIEHHBIX JTUHUH 110 IPOU3BOJCTBY IHIIEBOM IPOLYKIIHI.
B OpraHU3aliOHHO-YIIPABIEHYECKOH NeATeIbHOCTH:
[TK-3 «BBI00Op ONTUMATBHBIX PELIeHUH IIpu pa3paboTKe aBTOMAaTH3UPOBAHHBIX

TEXHOJIOTHUN H IMpOn3BOACTB,

IIPOU3BOACTBOM TIMIIEBOM MPOOYKIIUU U €€ Ka9€CTBOM.

Ta6nuia 1 — IInanupyemblie pe3ybTaTbl 00ydeHus

Cp€ACTB KW CHCTEM aBTOMaTHU3alWH, YIIPAaBJICHHA

Ksamuduxanus IlepeueHb 3HaTh YMeThb
KOMIIETEHIIUH
PyxoBogurens I1K-1 3Hath IPUHIUIEL | YMETh OIMCHIBATh
II0/[pa3 e ICHIS BHEJIPEHUS HOBOM | IPUHIUIIEI  I€HCTBUSA
TEXHOJIOTHU TIPOSKTHPYEMBIX
MEXaHU3auH, TEXHUYECKUX CPENCTB
aBTOMAaTH3aIUU U | MEXaHU3alluH,
poboTtuzanun aBTOMaTHU3aIlUU u
TEXHOJIOTUYECKOTO poboTH3anuu
00opyIoBaHUA ¥ | IPOMBIIIJICHHBIX
IIPOIIECCOB B | JIMHUHI o
OpraHu3allul IIPOU3BOJICTBY
ITHIIEBOH U | IUIIEBOM IPOAYKIUH.
nepepabaThIBaIOIEH
IIPOMBIIIIEHHOCTH.
I1K-2 3HaTh YMers pa3pabaTeIBaTh
ITOPUTMUYECKOE U | METOJUKHU U
MIPOrpaMMHOE IIPOTpaMMEI
obecrieueHre CPEIACTB | IIPOBEICHHUS
u CHCTEM | TIEPCIIEKTUBHBIX
MEXaHU3aluu U | TEXHAYECKUX
aBTOMaTHU3aluX pa3paboTok o
IIPOMBIITIIEHHBIX MeXaHU3aIIH u
JIVHUN 0 | aBTOMaTH3aI[uU
IIPOU3BOJICTBY TIPOMBIIIJIEHHBIX
MTUIIEBOYA MPOIYKIUH. | JTUHUAN o
TIPOM3BOJICTBY
MHAIIEBON IPOAYKIUH.
T1K-3 3HaTh MIPUHIATEL | YMETh OCYIIECTBIATD
CTPaTEruIeCcKOro KOPPEKTHPOBKY
TUTAaHUPOBAHUS U | TEXHOJOTHYECKUX
pa3BUTHS perueHui npu
IIPOM3BOCTBA MIPOBEICHUHT
MTUAIIEBOH MPOAYKIIMU | IPOMBIIIIEHHBIX
HA TEXHOJIOTHYECKHMX | UCIIBITAHUM
JIVHUASX. IIPOTPECCUBHBIX

TEXHOJIOTHH C y4eTOM
OITHMHU3ALMK 3aTpat
u [IOBBIIECHHUA
Ka4yecTBa

MEXaHU3aluu 51




aBTOMAaTHU3alluU
TEXHOJIOTUYECKOTO
00opynoBaHUL "
IIPOIIECCOB
IPOM3BOICTBA
MTUIIEBON ITPOIYKITHH.

1.4. TpeGoBanus K YPOBHIO HOATOTOBKH IOCTyNalmomiero Ha oOy4eHwme,
He00XO0JUMOMY /JIsi 0CBOEHHS MMPOrpaMMBbI

JIua, XeJarollye OCBOUTE JOIONHUTENEHY IPO(QeCCHOHAIBHYIO MPOrpaMmy
JOJDKHBI HMETh JOKyMEHT TOCYIapCTBEHHOrO 00paslia O BBHICIIEM HENPOQUIBHOM
00pazoBaHuUU.

1.5. TpynoemkocTb 00y4eHHs

HopMaruBHas TPYyLOEMKOCTh OOydeHHs [0 IIporpamMMe IIE€PernoAroTOBKH
«HHoiceneproe  MoOenupoeanue — MexHONO2UHECKUX — Mpoyeccos — Nuujesvix U
nepepabamuvisaouux npou3soocmey — 256 9acoB, BKIIOYAs BCE BUIBI ayAUTOPHOH
CaMOCTOSITENLHOM paboTHl yueOHOH paboTHI CIIyIIaTENs.

Bunpl 3anaTuit JaCHl
Jlexuu 32
[TpakTHyecKue 3aHATHUI 16
CamocrosTenbHas paboTa 180
ITpomexxyTO4YHas aTTeCTallks 1
Hrtorosas arrecranus 27
BCEI'O 256

1.6. ®opma oOy4ueHus
3aounas ¢ npuMeHenueM JJOT.

1.7. Pesxxum 3aHATHH

MakcrManbHas ydeOHas Harpy3ka B 4acax B HEJENI0 IpH BEIOpaHHOW (popme
obyueHus He Gonmee 40 4YacoB B HeZNEmO, BKIIOYas BCEe BUJBI AyJUTOPHOH X
CaMOCTOSTENBHON pabOTH CIIyIIaTeIeH.



2. COAEP KAHUE ITPOI'PAMMUbI
2.1. YueOHBIH NJIaH AONOJHHTEIbHOH MNpodeccHOHAILHOH NPOrpamMmbl

nepenoaroToBKH «I’IH)KeHepHOC MoJleJIMpOBaHHE TEXHOJIOTHYECKHX IMPOoHECCOoB
NHUIIEBbIX H nepepaﬁaTblBa}omnx IPOU3BOACTB»

Tabauna 2 - YueOHBIHN IIaH

Hawnmenosanue JuctannuonHsle 3anstus, 9ac. | CPC, gac. | IIpoMexyTodHas
pas3aesioB ¥ JUCHHUILIHH ﬁ" S aTTeCTallNA
MOTyJie S
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= & 3 S g
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1. UmxenepHas 57,25 | 12,25 8 - 4 45 0,25 -
IeITeIbHOCTD Ha
sTarnax Xu3HEHHOT'0
IHKJIa TEXHIIECKUX
00BEKTOB B
nepepabaThIBalOIIEH
OTpaciu
2. KomMmmprorepHble 57,25 | 12,25 8 - 4 45 0,25 -
TEXHOJIOTHHU
MIPOEKTUPOBAHUS
WHYXCHEPHBIX
00BHEKTOB
3.IMuTanuoHHOE 57,25 | 12,25 8 - 4 45 0,25 -
MOJIETUPOBaHUE
WH)XXCHEPHBIX
00BEKTOB
4, Ananms 57,25 12,25 8 - 4 45 0,25 -
(hopMaTM30BaAHHBIX
MozaeaeH
TEXHAYECKUX CUCTEM
JUUIS BEISIBJICHUS U
OIICHKH
BO3MOXKHOCTEH
SKOHOMHUH 3aTPaT
Hrorosas arrecramnus 27 - - - - - - 27
Hroro 256 49 32 - 16 180 1 27




2.2. JIHCUMIUIMHAPHOE COJep’KaHWe NPOrpaMMbl JONOJHHTEILHOM
npodgeccHoHaNbHOT NnporpamMmsl nepenoaroToBKH «HHnarcenepnoe
MOOenupoeanue  MeEXHOI0ZUYECKUX npoueccoé nuUUieBbIX u
nepepaodamolearowux nPOU3600CHIE»

Nucrummraa | WaxkeHepHasi AesiTeILHOCTH HAa 3Tamax KU3HEHHOIo
MHKJa TeXHHYeCKHX 00HEeKTOB B nepepadaThIBalolei 0Tpacian

prlloeMKOCTL 06yqe}mﬂ o AUCHHUIIJINHE

«AnKeHepHAas NeATeIbHOCTb HA dTAaNax JKH3HEHHOr0 UKJ/IA TeXHHYECKHX
00BeKTOB B NepepaldaThiBaloliel 0TPaCIH»

Bumsl 3agsaTuii Jachl
Jlexuu 8
[IpakTHdecKkre 3aHATHS 4
CaMocTosiTensHas paboTa 45
[TpomexxyTo4yHas aTTeCTallAs] 0,25
BCEI'O 57,25

Y4eOHO-TEeMAaTHYECKHH MJIAH AUCHHIIITHHBI

«nxenepHas AesiTeILHOCTh HA 3TANAX )KH3HEHHOI0 IMKJIa TEXHHYECKHX
00bLEKTOB B MepepadaThiBaolIelil 0Tpacn»

Buns! yaeOHBIX
Haumenosanue 3aHATHHI C [Imanupyemsrit
oIepykaHue
TEM (xomM4YecTBa ax. pe3yibTar
JacoB)
Tewma 1 Jlexuus 1 (4 gaca) | I[IpakTuky U cTaHAAPTHI 3HaKOMCTBO C
UnxenepHas WH)XEHEPHOU JeATEIbHOCTH MpaKTUKaMU U
JIeSITEIBHOCTD IIpH peanu3anuu CTaHIapTaMHu
Ha 3Tanax pa3pabOTaHHBIX IPOCKTOB H | HHKEHEPHOU
KU3HEHHOTO MIpOrpamMM, HallPaBIEHHBIX NIESTEIbHOCTH IIPU
LUK Ha CO3JaHue JTUHUM, y3JI0B U | peald3alluu
TEXHUYECKHUX JeTajield TeXHOIOTHYECKHX pa3paboTaHHBIX
00BEKTOB CUCTEM IIPOEKTOB U
IIPOTpaMM,
HaIlpaBJICHHBIX Ha
CO3JaHue JTMHUH,
y3JI0B " AeTaJIe}
TEXHOJIOTHYECKHUX
CUCTEM
[IpaxTryeckas MupoBbI€ TPEHIBI B DopMUPOBAHHE Y
pabota Ne 1 oGactu udpoBoit CITymaTesnen
(2 gaca) TpaHchopMaIuu CHUCTEMBI 3HaHUH B
IIPOMBIIIJIEHHOCTH U obnacTu




Buas! yueOHBIX

HanmMenoBanue 3aHATHH [InarupyeMbIi
Copepxanue
TEM (konu4ecTBa axK. pe3yJIbTaT
JacoB)
yIIPaBJICHUS )KU3HEHHBIM pa3paboTku
ITUKJIOM TEXHOJIOTHYECKUX IporpaMMm
IIPOIIECCOB G poBoH
nepepabaThBarOmeH TparchopManuu
OTpaciu TEXHOJIOTHIECKHUX
IPOIIECCOB U
IIPOU3BOJICTB,
yIIpaBIICHUA
IpoIeccaMy Ha
aBTOMATH3UPOBAH-
HBIX
TEXHOJIOTHYECKUX
JTUHUASX
nepepabdaTbIBaro-
1Ied OTpaciu
CamocrositenpHas | CyImecTBYrOIIMe 3HaKOMCTBO
pabora (15 wacoB) | ympaBieHHS NPENPHUATHEM | CIIyLIATENICH C
Ha OCHOBE aHaJIN3a 3aTpar TIPHHIATIAMH
Ha o0OecIie4eHue WCIIOTB30BaAHUS
JeSITEIEHOCTH “HGOPMaOHHBIX
IIPOU3BOICTBEHHBIX CHCTEM JIJIA
MIOApAa3AEeIICHUN peanu3anuu
CTpaTeruu
IIPOEKTUPOBAHHUS
MIPEIPUSATHS Ha
OCHOBE aHalInu3a
3arpar
IIPOU3BOJCTBEHHBIX
TIOJIpa3AeICHII
Tema 2 Jlexrus 2 TpebGoBanus Ha cTaoUIX DopMUPOBAHUE Y
OTamsl (2 gaca) KU3HEHHOTO ITUKIIa ciaymartenei
MIPOEKTUPOBA- CITO’KHBIX TEXHOJOTUYECKUX | IOHSTHUH O CTaIUAX
HUS, CUCTEM ISl TPaKTUIECKOU pa3paboTku
BHEIPEHHUS, HH)KEHEPHOH NEesITeNFHOCTH | (YHKIMOHAIBHOMH,
SKCILTyaTalluu Ha COBPEMEHHOM 3Talle UHPOPMAaLOHHOH,
Y TIOJIEPKKH Pa3BUTHS HHXWHUPHHTOBBIX | OpPraHH3allHOHHON
TEXHOJIOTHYEC- OpraHM3aldil ¥ BHEAPEHUEM | W TEXHHUYECKOH
KX CHUCTEM B U (GPOBBIX PEICHUH B CTPYKTYPEI
nepepabaTbiBa- nepepabaThIBarOIeH IIPOIIECCOB
foLel oTpaciu OTpaciu MIPOM3BOCTBA
IPOIYKINH JUIT
paspabaTbBacMBIX
TEXHOJIOTHYECKHUX
IIPOIIECCOB
nepepabaTbIBaIO-
el OTpaciu
[IpakTryeckas MeTomoIorus CocraB, QyHKIIUH U

pabora No 2

IIPOCKTUPOBAHUA MOACIIHN

BO3MOXHOCTH




Bugsl yaeOHBIX

HammeHnoBanue 3aHATUN [InmarupyeMbIit
Conepxanue
TeM (ko4ecTBa ax. pe3yibTarT
YacoB)
(2 gaca) MIPEANPUATHS HA OCHOBE UCITIOJI30BaHUS
KOMIIJIEKCHOTO OIMCAHMUS HHGOPMAIOHHBIX
IESITeTbHOCTH TEXHOJIOTUH B
MIPOU3BOJICTBEHHBIX AaBTOMATHU3UPOBAaHH
I0JIpa3/IeIeHuH BIX CHCTEMaxX
IIPOEKTUPOBAHUS
IPOMBIIIJICHHOTO
IPOU3BOJICTBA
[TUIIEBON
DPOAYKIIMH
CamocrostenpHas | CymmecTByroliue 3HaAKOMCTBO
pabora (15 wacoB) | yIpaBICHUS OPEANPHATHEM | CIIyIIaTENIeH C
Ha OCHOBE aHaJIN3a 3aTrpar TIPUHIUIIAMHA
Ha o0ecrieueHne HCIIOJIb30BaHUS
NEeSATEITHLHOCTH “H()OPMAITMOHHBIX
MTPOU3BOACTBEHHBIX CUCTEM JULI
TTO/Ipa3IEICHAN peanu3anuy
CTpaTeruu
MIPOEKTUPOBAHHUS
IPEIIPUITHS Ha
OCHOBE aHaJIN3a
3arpar
IIPOU3BOICTBEHHBIX
OApa3ACIICHUN
Tewma 3 Jlexnus 3 MeTtozs! BEIOOpa dopmupoBaHue y
Texmomoruuec- | (2 gaca) ONTHMAJIBHBIX PEIICHUM IIpH | CiIyluaTesel
KHe pa3paboTKe TEXHOIOTHH MIOHSATHUH O
HHHOBAIlUU IIPOU3BOJICTB B TIePCIIEKTUBHBIX
pu nepepabaThIBarOIEn TEXHOJIOTHIECKUX
paspaboTke OTpaciy 3a CUeT WHHOBAIMY Ha
HOBBIX HCITIOJTb30BAHUSI IEPEIOBBIX PBIHKAX MPOIYKTOB
TEXHOJIOTAYeC- PEIIEeHUH U CHCTEM M TEXHOJIOTHH
KHX IIPOIECCOB aBTOMAaTH3aIuH, KOHTPOJLA, nepepabareIBa-
nepepabaTsiBa- yTpaBJICHHS IPOU3BOJICTBOM | IOIIEH OTPACIIH
romet otpaciu | CamoctosTenbHas | IIpuHIMIED 3HaKOMCTBO
pabora (15 yacoB) | CTpPaTerH4ecKoro CIIyluaTeneu ¢
IJTAHUPOBAHUS PA3BUTHS TpeOOBaHUAMHU
MIPOU3BOJICTBA C YUYETOM HBUKC-
TEXHOJIOTHIECKHUX TEXHOJIOTHU Ipu
WHHOBALUH! WHXEHEPHO-
(vH(DOPMAITMOHHEIE H TEXHUYIECKOM
HAHOTEXHOJIOTUH, MPOSKTHUPOBAHUH B
OMOTEXHOJIOTHH) B mporieccax
IpoIeccax XpaHeHus, XpaHCHHUS,
TPaHCIIOPTHPOBKH U TPaHCIOPTHPOBKH
nepepaboTKu U TIepepaboTKu
CEITbCKOXO03SMCTBEHHON CENBbCKOX03MCTBEH

TIPOAYKIIUU

HOHU IPOLYKIIUU




JlucumnIinHa

HHKEHEPHbIX 00BbEeKTOB

2 KomnbrorepHbie

TEXHOJIOTHH

pr,ﬂoeMKOCTb Oﬁy‘leHI/lﬂ Mo AUCHHUIIJIHHE

NpPOEeKTHPOBAHHS

((KOMHI:IOTeprIe TEXHOJIOI'HH MPOCKTHUPOBAHHUA HHKCHEPHbIX 00BbEKTOBY

Bune! 3anstui qackl
Jlexnu 8
IIpakTHUecKre 3aHATHS 4
CamocrosiTenpHas pabora 45
[IpomexyTouyHasl aTTeCTalHs 0,25
BCET'O 57,25

Y4yeOHO-TeMAaTHYECKHH NJIaH JUCHHILIHHBI

«KOMHI)IOTeprIe TEXHOJIOTHH NPOCKTHPOBAHHA HHKCHECPHbIX 00bEKTOB»

Bunmer yaeOHBIX
Haumenosan 3aHATHN [ImanupyemsIit
Copepxanue
ue TeM (konu4ecTBa aK. pe3yibTar
JacoB)
Tema 1 Jlexnus 1 (2 gaca) | TeopeTnueckue OCHOBEI 3HaKOMCTBO
Metononorus KOMIIBIOTEPHOTO cirymaresne# ¢
KOMIIBIOTEP- MIPOEKTUPOBAHUS HH)XEHEPHBIX | TEOPETHYECKUMHU
HOTO TEXHUYIECKUX 00BEKTOB OCHOBaMH
MIPOEKTHUPOBA- KOMITBFOTEPHOTO
HUS MIPOSKTHUPOBAHUS
HHXCHEPHBIX HWHXCHEPHBIX
TEXHUYECKIX TEXHUIECKUX
00BEKTOB 00BEKTOB U
BEIOOpOM
CXEMHBIX
pelIeHnit
CamocrostensHas | MudopmarmonHoe CamocrosiTenpHas
paborta (15 yacoB) | obecredeHHE KOMIIBIOTEPHOIO mpopaboTka
TIPOEKTUPOBAHUS MaTtepuana 1o
HCCIIEI0OBAHHIO
MIPOEKTHOMN
CUTyallu! |
OCHOBHEIM
criocobam cbopa u
TOJTyYEeHUS
uHbOopManuu
Tema 2 Jlexuus 2 (2 yaca) | KommproTeproe dopmupoBaHue y
KomnsroTep- IPOEKTUPOBAHUE ciyImarenei
HOE TEXHOJIOTMUYECKOH JINHNH, 3HAHUM 110
MIPOEKTHUPOBA- MAaIlTWHEI U anmnapara TIPOEKTUPOBAHUIO




Buner yueOHBIX

HaumeHnoBan 3aHATUI [Tnanupyemsii
Copepxanue
ue TeM (konuyecTBa ax. pe3yabTar
4acoB)
HUE TEXHOJIOTUIECKUX
TEXHOJIOTH- JIUHUH U
YECKHX Kkiaccudukanuu
KOMILIEKCOB 00opyOBaHUsA U
TIUIEBBIX omepanuit
npou3BoAcTB | [IpakTrdeckas CucTeMHOE MPOEKTUPOBAHUE OcBoeHue
pabota Nel TEXHOJIOTUYECKOH JINHUH TIPaKTHIECKUX
(2 gaca) repepabdaThIBAIOIIKUX HABBIKOB 10
IIPOU3BOJICTB KaK CHCTEMHOMY
HHKEHEPHOTO 00beKTa MIPOEKTUPOBAHHIO
TEXHOJIOTUIECKUX
JTAHUA
CamoctogrensHas | KommeroTepHOe CamocTosTenbHas
pa6ora (15 9acoB) | HIPOEKTHPOBaHHE COOPOYHBIX mpopaboTKa
SIVHHUI ¥ JeTajel MaTrepuaia Io
TEXHUYIECKUX 00HEKTOB KOMIIBIOTEPHOMY
IIPOEKTHPOBAHHUIO
cOOpPOYHBIX
€JIMHUIL 1
00eCIeYeHUIO
TOYHOCTHU COOpPKHU
Tema 3 JIexius 3 (4 gaca) | IIporpaMMHBIE IPOAYKTHI dopmupoBaHUe y
Cucremsl KOMIIBIOTEPHOTO cirymaTenei
ABTOMATH3UD mozenupoBanus B CAITP 3HAHUH 110
OBaHHOTO YHUBEPCATBEHBIM
MIPOEKTHUPOBA- IPOTPaMMHBIM
uus (CAIIP) mpoaykram CATIP
HHXXCHEPHbIX | [IpakTHyeckas Co3maHue MOIETH IETAIH UIH [TpuoGperenue
00BEKTOB pabota Ne2 c60pOYHOTro y3/a B IPOrpaMMe | MPAKTHUECKHX
(2 gaca) Kommac-3D HAaBBIKOB T10
MOJICITMPOBAHHUIO
B IIpOTpaMMe
Kommac-3D
CamocTosTenpHas | TeXHHYECKOE, CamMocTosTenbHOE
pabora (15 wacoB) | HHGOPMALKMOHHOE OCBOEHHE
JIMHTBACTHYECKOE MaTepuaa o
obecrieuenue CAIIP OCHOBHEIM
COCTaBJISFOLIIM
obecreyeHus

CAIIP




JucuummHa 3 AMHTANHOHHOE MO/IeIAPOBAaHHE HH/KEHEPHBIX 00bEeKTOB

TpyaoeMKkocTh 00y4eHHsI 110 THCHUTIIHHE

«AMUTAIHOHHOE MOJe/JIMPOBAaHHEC HHKCHEPHBIX 00BbEeKTOB»

Bupp! 3assTuit YacChl
Jlexuuu 8
[ [pakTU4YeCcKue 3aHATUS 4
CamocTosTenpHas padoTa 45
ITpoMexxyTO4YHas aTTECTaLIKS 0,25
BCET'O 57,25

Y4yeOHO-TeMATHYECKH I MJIAH AHCIHIIINHBI

«AMHATAIHOHHOE MOJe/JIHPOBaHHE HHKECHEPHBIX 00bEKTOB»

Bup! yueOHBIX

Haumenosan 3aHATUI C [InanupyemMsblit
OJlepKaHue
He TeM (KOJI4UecTBa ax. pe3yibTar
YacoB)
Tema 1 Jlexumsa 1 (2 gaca) | Ucropus cosmanus CAD- dopmupoBaHue
Hasznauenue cucreM. Bo3aMoXKHOCTH B y CIIyIaresneH
" kinaccudukanus CAD-cucrem. 3HAHUH B
XapaxKTepuc- Pons CAD-cucreM B obnactu
THKA yIIpaBJICHUH JKU3HEHHBIM BO3MOXKHOCTEH
COBPEMEHHBIX IUKJIOM mpoxykTa. O6mue COBPEMEHHBIX
CAD-cuctem ceenenus o cucreme T-FLEX CpencTB
CAD. paspabotku 2-D
u 3-D mMonenei.
CamoctrosrenbHas | IIpermyinecTBa CHCTEMBI T- 3HAKOMCTBO
pabora (15 waco) | FLEX CAD. [IpuHuumsr CIIyIIaTenei ¢
cozmanus 3-D monenel B T- BO3MOXXHOCTSAMU
FLEX CAD. CUCTEMBI
T-FLEX CAD.
Tema2 Jlexrusa 2 (2 waca) | BosmoxkHOCTH M KiaccuuKanus | 3HAKOMCTBO €
Hasznauenue CAE-cuctem. Uarterpanust CAE | BO3MOXHOCTSIMH
u B o0IIIee yIIpaBlICHHE COBPEMEHHBIX
XapakTepuc- JKU3HCHHBIM IIUKJIOM IIPOLYKTa. CAE-cuctem.
THKa IToaroroBka MOJEIH K aHAIH3Y. ®opMUpOBaHUE
COBPEMEHHBIX [IpuHSTHE pEIIeHU] MOJEIIH. y Ciymmarenei
CAE-cuctem O6paboTka pe3ynbTaToB 3HAHWUH B
pEIIeHHUS. obactH
yIIpaBIE€HUS
YKU3HEHHBIM
ITUKIIOM
IpOAyKTa
Jlexnusg 3 (2 gaca) | PacueTHble METOIEL, dopmMupoBaHue

ucmosb3yembie B CAE-

y cirymaTesen




HaunmenoBan
He TeM

Buaer yuebubIx
3aHATUHI
(KoMUecTBa aK.
JacoB)

Conepxanue

[Tnanupyemslit
pe3yibTar

cucTeMax. MeTo1 KOHEUHBIX
3JIEMEHTOB. MeTo KOHEYHBIX
00BeMOB. MeTOT KOHEUHBIX
Pa3HOCTEH.

3HaHWH 0
pacyYeTHBIX
METo1ax,
HCITIOJIb3YEMBIX B
CAE-cucreMax.

[IpaxTHueckas
pabota Nel
(4 gaca)

Wcnons3oBanne CAE-cucTeM B
nporpamme Kommac-3D

DopMupoBaHUE
y cllymaTesiel
3HaHui 00
HCIIONB30BAHUHA
CAE-cucrem B
OTEUECTBCHHBIX
[IPOrPaMMHBIX
MTPOJIyKTax

CamocTosTenbHas
paboTa (15 gacoB)

Oramsl pabotel B CAE-
CHCTEMaX.

®dopMupoBaHUe
y ofy4aromuxcs
3HaHWUH B
00JacTy TaroB
pabotsl B CAE-
crcTeMax.

Tema 3
HaznaueHue
u
XapaKTepHuc-
THKA
COBPEMEHHBIX
CAM-cuctem

Jlexuus 4 (2 gaca)

Mopyms 11 TOATOTOBKH
YIIPABIISIOMUX IPOTPAMM IS
crarkoB ¢ UITY. Moxymns mis
IIOJIOTOBKH TEXHOJIOTHYECKON
JIOKYMEHTALlUH.

dopMUpOBaHUE
y CIIyInaTenen
3HaHUU B
obmnactu
HCIIOJIb30BAHHUS
TEXHOIIOTHH
cbopa,
pa3sMeIeHus,
XpaHEHUs,
HaKOIUICHNUS,
mpeoOpa3oBaHus
nmaHHbIX B CAM
—CHCTEMAaX.

CamocTosTenbHas
paboTa (15 "acoB)

O6macts mpumeHerus CAM-
TEXHOJIOTHH.

3HAKOMCTBO C
001acThIO
TIPUMEHECHUS
CAM-
TEXHOJIOTHH.




I[I/ICHI/IHJ'II/IHB. 4 AnHaau3 (l)OpMaJ'lI/BOBaHHbIX MojJeJiell TeXHHYECKHX
CHUCTEM JIS BBISIBJICHHSA H OLCHKH BO3MOKHOCTEH 3KOHOMHH 3aTpart

TpynoemkocTh 00y4eHHs M0 THCHHUIIAHE

«AHaJu3 (l)OpMaJII’BOBaHHbIX MojaeJiedl TeEXHHYeCKHX CUCTEM AJIS BbISIBJICHHUS
H OLICHKH BO3MOKHOCTEH 3KOHOMHH 3aTpaTm»

Bugs! 3austuii

qacChl

Jlex1mu

[IpakTryecKue 3aHATHS

CamocrosTenpHas padoTa

[TpomMexxyTouHas aTTeCTalUs

0,25

BCET'O

57,25

Y4yeOHO-TeMATHYECKHH MJIAH JHCIHIIIHHBI

«AHaJju3 popMaIn30BaHHBIX MoJeJIeH TEXHHYECKHX CHCTEM [IJIsl BbISBJICHHSA
H OI€HKH BO3MOKHOCTeH 3KOHOMHH 3aTpaT»

Buer yueOHBIX

Haumenosan 3aHSITHH [Inmanupyemsli
Conepxanue
He TeM (koMYecTBa axK. pe3ynbTaT
9acoB)
Tewma 1 Jlexnus 1 (2 waca) | Ilomartue [TocTpoenue
Konermus TIPOU3BOJICTBEHHOM IIPOU3BOICTBEHHO-T'O
panuoHam3a CHCTEMBI, €€ MECTO B IIOTOKa Ha pabodeM
IIUY OU3HEC- COBPEMEHHOH TeOpUHr yuacTke. OTCyTCTBHE
ITPOIIECCOB yrpasienus. CoBpeMeHHBIE | Ne(QEKTOB.
METO/IbI IIOBLIIEHUS MuHUMAaJIbHEIE
3¢hhexTUBHOCTH 3arparel. CTpyKTypa
OpraHM3aIv{ IPOU3BOJCTBA | BBINOIHIEMBIX
omepaun:
nobaBisroInas

IIEHHOCTb, IOTEpH 1
u 2 pona. Biusaue
OTEPH Ha
ce0eCTONMOCTh
IPOM3BOICTBA
IIPOIyKIIMU/OKa3a-
HUs yenyr. [[puannel
o0pa3oBaHUs OTEPb.
[Ipupona moTeps.
Meponpusarus mo
CHIDKEHHIO TTOTEPB.

[TpakTryeckasd
pabora Ne 1
(2 gaca)

MeToabl THAarHOCTUKHA
CKPBITBIX IT0TEPh

O3HaKOMIJICHHE C
METOdaMH
JIHArHOCTHKH
CKPBITBIX TIOTEPb -




HanmenoBan
e TeM

Buas! yueOHBIX
3aHATHHI
(konmuyecTBa ax.
JacoB)

Conepxxanue

[Imanupyemsii
pe3ynbTar

MOCTPOEHHUE KaPTHI
TIOTOKA CO3JJaHUS
[IEHHOCTH
(kapTHpOBaHUE).
OcHOBHEIE
XapaKTePUCTHKH
OepeKIIUBOTO
IPOHU3BOACTBEHHOTO
MIOTOKAa ¥ €T0
apaMeTpPhl: BpeMs
TaKTa

CamocTosaTenbHas
pabota (15 gacos)

OCHOBEI IOCTPOEHUS U
yTIpaBIeHUS
MIPOU3BOICTBEHHBIMHU
CHCTEMaMHU

[TpuHIUTIBL
KOHI[EIITIHI
yIIpaBIEHUA
TIPOM3BOICTBEHHBIM
MIPEAPUSITHEM,
OCHOBAHHO Ha
ITOCTOSHHOM
CTPEMIICHUH
IPEOIPUATHS K
YCTPaHEHUIO BCEX
BHJIOB IIOTEPb.
Otarbl BHEIPEHUS
KOHIEIIUH Ha
TIPEIIPUSLTHH.
WuctpymenTtapun
OEepEXITUBOTO
TIPOU3BOJICTBA

Tema 2
KonTpomns u
aHaJu3 B
CHUCTEME
yTIPaBJICHUSA
3aTparamMu

Jlexnus 2 (2 vaca)

CucTeMBl yIIpaBiIeHUs
MaTepHaIbHBIMU TOTOKaMHU

Opranuzanus
pabouero
MIPOCTPaHCTBA IO
cucteme 5S.
BusyansHoe
yIpaBJICHHUE.
CrangapTu3npoBaH-
Has paborta.
XapakTepucTHKa
cucteMsl « To4HO
BoBpeMsi». [IoTox
CO3JIaHWsI IEHHOCTH.

Jlexmust 3 (2 qaca)

Cucrema BceoOIIero
TIPOU3BOAUTEILHOTO
o0cIyXKUBaHUA
o0opyioBaHUs

Bceobmee
obciryxuBaHue
obopynoBaHus
(HampaBiICHUA U
9Tarbl
pa3BEepPTHIBAHUSA
CHCTEMEI BCceoO1mero
TTPOU3BOIUTEIHHOTO




Haumenosan
e TeEM

Bunst yueOHBIX
3aHATUN
(KonmMYeCTBa aK.
JacoB)

Conepxanue

[Inanupyemsrit
pe3yabTar

00cCITy)KUBaHUS
obopynoBaHus
(TPM), obmmast
9 HEKTHBHOCTH
00opyIoBaHUSA).

Jlextust 4 (2 vaca)

3anaTI>I Ha Ka4CCTBO H

HOTEpH

Bungs! 3atpat HA
Ka4eCcTBO, MOJIENb
Jxypana-
Oeitrendayma,
meton KpocbOwu,
3aTparhl Ha IIPOLECC:
KOH(MOPMHBIE U HE
KOH(pOpMHBIE
3aTpaThl, KOHIIETIIUI
Bceobmmero Onara
Iuist obecTBa (1o I
TaryTn)

[TpaxTHueckas
pabora Ne2
(2 gaca)

Pacuer moTounoi TUHAN

HasnayeHwue u
CYIITHOCTD
TTOTOYHOT'O
MIPOU3BOJICTBA, €T0
SKOHOMHUYECKAs

3¢ GEKTHBHOCTE,
BUJIBI IIOTOYHBIX
JIMHUH, TapaMeTpsl
pacueTa IOTOYHBIX
JIMHUH.

CamocTosTenpHast
pabota (30 yacoB)

BripaBHUBaHUE
MIPOU3BOJICTBA IO 00bEMaM
¥ HOMEHKJIaType U3JIeNuH.
CucreMb! nogaun
Matepuanos. [lepenananka
o0opymoBaHUS.
Meronoiorus pemesus
npobiem.

MeTtoauka OBICTpOH
nepeHanaaku SMED.
Berpoennoe
kadecTBO. Kanbam,
MOTOK €IUHIYHBIX
u3enuit. beictpas
epeHaIaIKa.
3amura oT
HETpeTHAMEPEHHBIX
ommbok. Cucrema
6eznedexTHOrO
H3TOTOBIICHUSI
TIPOIYKIIUH,
Pemenue npoOiem.
[Ipou3BOACTBEHHBIN
aHaJIH3.
OddexTuBHOCTE
CBOEBPEMEHHOTO
permeHus IpobieM.




3. YCJIOBUS PEAJIM3AIINA ITPOI'PAMMBbI

3.1. MaTepuaibHO-TeXHHYECKHE YCI0BHS peaqnu3allii IporpaMmel

HammenoBanue Bun 3ansaruit HammenoBanue 060pynoBaHus,
CIEeHaIU3UPOBAHHBIX IIPOTPaMMHOTO 00€CIICUEHHUS
ayIUTOpUi, KAOMHETOB,
naboparopuit
Aynutopust Ne 328 JIEKIIUU MynsTumenuitHoe

obopymoBanue (KOMIBIOTED,
WHTEpaKTUBHAS JIOCKa,

MYJIbTHMEIHAITPOSKTOP)
JlabopaTopust IPAaKTUYCCKHUE 3aHSITUS 1.KommexT y4eOHOTr0
«[IpoexTupoBanue o0opyIoBaHUs JUTS
TEXHOJOTHIECKOTO COBMECTHOH  paboThI c
000pynOBaHUS n300paxXeHueM Ipu
nepepabaThIBAIOINNX CHCTEMHOM IIPOEKTHPOBAHUH .
IIPOU3BOJICTBY, Ay JUTOPUS 2.Komexr yueOHOTro
No 326 o0opymoBaHUS IS CO3AHUS

rpadudeckiuXx OOBEKTOB IIpH

CHCTEMHOM

IPOEKTHpOBaHUHU(THUI 1)..
3.Kommrekt yuebHOrO
000pymOBaHUS AJI CO3AAHUS
rpadugecKux 0OBEKTOB IIPH
CHCTEMHOM
IPOECKTHPOBAHUHU(THT 2).

KomneroTepHsiit kiace Ne 327 | mpakTU49ecKue 3aHATUSL Komnreroreps! u mporpaMMHOE
obecnieuenue — Kommac -3D

Jlexnuu 1o mporpamMMe NEPENOATOTOBKM IPOBOAATCA B JUCTAHLIHOHHOM
pexuMe c HCIIOJIb30BaHUEM CIIEIUaJIN3UPOBAHHOTO o0opynoBaHUH,
UHGOPMALMOHHBIX TEXHOJIOTUH, 00€CIIEYNBAIOIIINX BEICOKOE KaueCTBO pa3paboTKu
COBPEMEHHOTO HH(QOPMAIMOHHO-METOANYECKOTO OO0ECIeueHus: JEKIUOHHBIX,
IIPaKTUISCKIX 3aHATHI W CAMOCTOSTEIFHON paOOTHI CIIymiaTenei.

Martepuansl Kypca pa3MelleHbl Ha Y4eOHO-METOAWYECKHM IopTaie
VYuuepcurera (sdo.timacad.ru).

3.2. YueOHO-MeTOANYECKOEe 0OecriedeHrne NPOrpaMMbl

OcHOBHas JHTEpaTypa, PEeKOMEHOyeMmas IIpPH OCBOCHHWU IHCLUILIHHBI
«H:KeHepHAasl 1esiTeJIbHOCTh HAa 3TANax KU3HEHHOr0 IMUKJIA TeXHHYECKHX
00bEKTOBY:

1. BBenenue B npodeccHOHABHYO AesTeNbHOCT (MHKeHepHs TEXHIKN
MUIIEBBIX TexHoyorui): yuebHuk / C. T. Autunos, A. B. Jlpannukos, B. A.
[Tardwunos [u ap.]; nox penakuueit B. A. Ilandumosa. — Cankr-IletepOypr:
Jlans, 2022. — 268 c.




2.Pa3BuTHe MHXEHEPUH TEXHUKY MUIIEBBIX TexHoaorui : yuebnuk / C. T.
Antumos, A. B. Xypasnes, B. A. [Taudunos, C. B. I1laxos ; nox pepaxiueii B. A.
[Taundunosa. — Cankt-IletepOypr : Jlans, 2022. — 448 ¢. — ISBN 978-5-8114-
3906-5. — TekcT : aeKTpoHHEIH // JIaHb : 37IeKTpOHHO-O0MOInOTeYHAs crucTEMa.
— URL: https://e.lanbook.com/book/206780.

3.Jlomxukos, B. I1. TexHonornu HayKOEMKUX MAIlIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB : yueOHoe nmocobue / B. I1. JlomkukoB. — 2-e u3n., ctep. — CaHKT-
[TetrepOypr : Jlans, 2022. — 304 c. — ISBN 978-5-8114-2393-4. — Texcr :
aJIeKTpOHHBIY // JIaHb : aneKTpoHHO-0ubnroTeuHas cucreMa. — URL:
https://e.lanbook.com/book/212423.

4.Antumnos, C. T. [IpoekTrpoBaHNe TEXHOIOTHH M TEXHUKH Oy IyIIero
IIUIIEBBIX IIPOU3BOJICTB : yueOHUK st By3oB / C. T. Artumnos, B. A. ITandunos,
C. B. IllaxoB ; ITox pemaxiueit akanemuka Poccuiickolt akagemuu Hayk B. A.
[MTardunosa. — Canxt-IletepOypr : Jlans, 2022. — 480 ¢. — ISBN 978-5-8114-
0362-3. — TeKcT : aIeKTpOHHEIH // JIaHb : 37IeKTpOHHO-0NOIMOTEeTHAs chCcTEMA.
— URL: https://e.lanbook.com/book/233243.

JIoTIOTHUTENIbHAS JTUTEepaTypa, PeKOMEHIyeMas IPH OCBOSHUY AUCLIUITITNHB
«AHkeHepHAas esiTeIbHOCTh HAa J3TAamax KH3HEHHOr0 WHKJA TeXHHYECKHX
00BbEKTOBY:

1. KommbroTepHbIlt HHXUHUPHUHT: yueb. mocodue / A. M. BopoBkos [u ap.].
— CI16.: U3p-Bo [lonmutexH. yH-Ta, 2012. — 93 c.

2.JIucun, I1.A. [lnanupoBaHue U yIpaBlIeHUE B IALIIEBON
npomernuieHHoCTH. [Ipaktukym / I1. A. JIucun. — Cankr-IlerepOypr : JIans,
2023.-232c.

3.KBoH, /I. A. ®unocodust 1 METOOJIOTHS UCKYyCCTBEHHOTO MHTEIIJIEKTA !
yaeoHoe mocobue / [1. A. Ksos, T. I1. [TaBnosa, . B. LIBeik ; mox pemaximeit T.
IT. TTaBnoBoit. — Mocksa : MAW, 2022. — 94 ¢. — ISBN 978-5-4316-0894-0. —
TekcT : anexTponnsli // Jlanb : 3neKkTpoHHO-OMONMMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/256301 (mata obpamenus: 27.11.2023). — Pexum
IOCTYIIA: JIJIST aBTOPHU3. MTOJIb30BATENIEH.

4.Alexey Borovkov, Kuzma Kukushkin, Yury Ryabov Digital Twins: A
System-atic Literature Review Based on Data Analysis and Topic Modeling
«Iudposoit noitHKK. CucTeMaTHdecKuii 0030p Hay4YHOU JTUTEpaTyphl Ha OCHOBE

aHaIn3a JaH-HBIX W TeMaTu4decKoro MmoaenupoBanusy // 2022, 7(12), 173,
(https://doi.org/10.3390/data7120173)

5.Cucremuas unxeHepus. CChUIKM U JOKYMEHTHI [ DJIeKTPOHHBIN pecypc].—
Ho-ctymHo: http://mellarius.ru/systems-engineering.



6.MmxenepHoe 00pa3oBaHie: MUPOBOH OIIBIT IIOATOTOBKH
UHTeIIeKTyansHol 31u-Tel / A.W. Pynckoit, A.W. Boposkos, I1.1. Pomanos, K.H.
Kucenesa. — CI16.: Uzn-Bo IlonurexH. yu-ta, 2017 — 216 c.

7.MateMaTr4deckoe MOAEIUPOBaHHUE [IPOIECCOB M TEXHOJIOTUIECKUX
cucreM: yueb-Hoe mocobue / A. B. Illadpait, /1. M. boponymuH, Y. A. Bakus, C.
C. Komapos. — Kemeposo: Kem[ 'Y, 2020. - 119 c.

OcHoOBHas 1UTEpaTypa, peKOMEHIyeMasl IIPH OCBOSHUH JUCIIMITINHBI
«KoMmnbloTepHbIe TEXHOJIOTHH MPOEKTHPOBAHUS HHKEHEPHBIX 00LEKTOB)

1. Pa3zBuTHe MH)XXEHEPUU TEXHUKHU IUILEBBIX TexHONoru# : yuebuuk / C.T.
Antunos, A.B. XKypasies, B.A. [Tandunos, C.B. I1laxoB ; nox pemakiueir B.A.
[TandunoBa. — Cankr-Iletepbypr : Jlans, 2019. — 448 ¢. — ISBN 978-5-8114-
3906-5. — Texkcr : 2nexTpoHHBIN // JlaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/121492.

2. Xo3sses, M. A. IIpoexTupoBaHre TEXHOJIOTHYECKOTO 000PYI0BaHHS
IIUIIEBBIX IIPOU3BOICTB : yueOHoe nmocobue / M. A. XozseB. — Cankr-Iletepbypr :
Jlanb, 2021. — 272 c. — ISBN 978-5-8114-1146-7. — TekcT : 37eKTpOHHEIH //
Jlans : anexTpoHHO-6ubMMOTeUHas cucTtema. — URL:
https://e.lanbook.com/book/167914.

3. Antunos, C. T. KorcTpynpoBaHue MalllvH OYIyIIero MUIeBhIX
TEXHOJIOTUH (Hay4HO-TexHH4Yeckue actektsl) / C. T. Autumos, B. A. ITanduios,
A. B. TIpu6siTkoB ; ITox pen.: ITandunos B. A.. — Canxkt-Iletep6ypr : Jlans,
2022. — 432 c. — ISBN 978-5-8114-9924-3. — Texkcr : anexTpoHHBIH // JIaHb :
2IIEKTPOHHO-0ubOIIoTeYHas cuctema. — URL:
https://e.lanbook.com/book/247349

JlononHUTENbHAS TATEPATypa, pEKOMEHTyeMas IIPU OCBOECHUH JUCIUILIAHEL
«KomnbloTepHble TEXHOJIOTHH NPOEKTHPOBAHHS HHIKEHEPHBIX 00LEKTOBY:

1. TexHMKa NUIIEBHIX IPOU3BOJCTB MATBIX MIPENNPUITHN, YueOHOoe
nocobue / C.T. Antunos, b.E. JJo6pomupos, A.W. Kirounukos; mox pex. B.A.
ITardunonsa. -M.: KonoC, 2007 — 696 c.

2. CucTeMHOE pa3BUTHE TEXHUKHU MUIIEBBIX TexHOa0rui/C.T.AHTHIIOB,
B.A.ITandmunos, O.A.Ypakos, C.B.Illaxos; mox pexn. B.A. ITandunosa. -M.:
KomocC, 2010 - 759 c.

3. AnroputM pumutoMHoro npoektuposanus/ C.T. Autumnos, B.S1.
Banytickuit, B.A. ITandunos, O.A. Ypakos. - M.: KomocC, 2006. — 134¢

OcHoOBHas nWTEpaTypa, peKOMEHAyeMas IIPH OCBOEHHMH MCIUIIIHHEL
«MMHUTaLMOHHOE MOIe/IHPOBAHHE HHIKEHEPHBIX 00HLEKTOBY:

1. bensxkosa, A. }O. IMutanroHHOe MonenupoBanue : yuebHoe mocodue / A.
IO. benaxosa. — Hpkytck : Upkyrckuit TAY, 2020. — 120 c¢.— Texct:
JJIEKTPOHHBIN // JIaHB : 3JIeKTPOHHO-OMOIHOTEYHAS CHCTEMA.

2. becconos, A. C. OCHOBBI UMHUTALIMOHHOT'O MOJIEITUPOBAHNS | METOIUIECKIE
ykazanus / A. C. beccoHoB. — Mocksa : PTY MUPDA, 2022. — 22 ¢. — Texkcer :
3JeKTPOHHEIHN // JIaHb : 3JIeKTPOHHO-OUOIMOTEUHAS CUCTEMA.



3. Kowmmsrorepnas rpaduxa B CAIIP / A. B. Ipuemsiues, B. H. Kpyros, B. A.
Tpesus, O. A. Kopmakosa. — 2-¢ u3z., crep. — Canxr-Iletep6ypr : Jlans, 2023.
— 196 c¢. — ISBN 978-5-507-47904-7. — TekcT : »1neKTpoHHBIH / JlaHb :
3JIEKTPOHHO-OMOINOTEYHAS CUCTEMA.

JlomomHuTeIBHAS TUTEPaTypa, PEKOMEHIyeMas TP OCBOSHUH IUCIIUILIHHEI
«AMATANIHOHHOE MO/IeJTHPOBAaHHE HHIKEHEPHBIX 00HEKTOBY

1. Aramanos, A. A. OcuoBbl CATIIP : yueGHOoe mocobue / A. A. ATaMaHOB., —
Kpacuospck : Cubl'yY um. akagemuka M. @. Pemetnésa, 2021. — 92 ¢. — TekcT :
JIIEKTPOHHBIY // JIaHb : 37IeKTPOHHO-OMOIMOTEUHAS CUCTEMA.

2. Mansimesckas, JI. T OCHOBBI ~ MOZEIMPOBaHHUS B  Cpele
aBTOMAaTH3UPOBaHHON cucTeMel mpoektHpoBaHus «KOMITAC 3D» : yuebHOe
nocobue / JI. I'. Mansimesckas. — JKenesuoropek : CIICA, 2017. — 72 ¢. —
Texcr : snexkTporHBIi // JIaHb : 3JIeKTPOHHO-0MOIHOTEYHAS CHCTEMA.

3. Kyrysos, O. . Mogenuposanue cucrem. Mmuramuornsiit merox / O. U,
Kytysos, T. M. Tarapuukosa. — 2-e uzz., crep. — Cankr-Iletep6ypr : Jlans,
2024. — 224 c. — ISBN 978-5-507-48872-8. — TeKcT : 251eKTpoHHEI // JIaHb :
3JIEKTPOHHO-OMOIHOTEYHAs CHCTEMA.

OcHoBHasg JHTepaTypa, pPEKOMEHAyeMas IpPH OCBOSHHH MHCIIHATLIAHEL
«AHanm3 popmMaH30BAHHBIX MOJeJeldl TEXHHYECKHX CHCTEM /ISl BBISIBJICHUSI
H OLEHKH BO3MOXHOCTEH IKOHOMHH 3aTPaT»:

1. besnynnas, A.I'. bepexxnuBoe mpon3BoacTBo: yuebuuk / A.I'. BesnynHas,
H.C. 3umnuux, O.B. Kagriposa [u 1p.]; nox o6mm. pexn. A.I'. Besmynsoii. — Mocksa:
KnoPyc, 2022. — 203 c.

2. Kypammmna, A.B. OcCHOBEI GepexHBOrO MPOU3BOACTBA: YUEOHHK /
A.B. Kypammusa, E.B. ITorroa. — Mocksa: KaoPyc, 2023. — 199 c.

3. Jleonos, O.A. YnpaBieHHe Ka4eCTBOM MPOU3BOICTBEHHBIX IIPOIECCOB U
cucrem: yaebnoe nocobue / O.A. Jleonos, H. XK. IlIkapy6a, I0.I". Beprasosa, I1.B.
INomuanukuit. —M.: 2018. —182 c.

4. Jleonos, O.A. DxoHOMHUKa KadecTBa: yueOHOe mocobue /O.A. JIeoHOB,
I"'H. Temacosa, IO.I'. Bepraszora; Poccumiickuil rocynapCTBEHHBIH arpapHEIil
yauBepcuter — MCXA umenn K.A. TumupszeBa. — Mocksa: PITAY-MCXA
umenu K.A. Tumupsizera, 2019. — 188 c.

JloronHuTeNEHAS TUTEpaTypa, PeKOMEeHIyeMast IPY OCBOCHHHY AHUCIIUILIAHE]
«Anayn3 popmaH30BaHHBIX MOJeJIeld TEXHHYIECKHX CHCTEM AJS BBISBJIECHHS
H OLEHKH BO3MOKHOCTEH SKOHOMHH 3aTPaT»:

1. Domuuunkwuii, ILB. CucTeMHBIM aHalW3 B YIPAaBICHHH KadeCTBOM:
yuebuuk / ILB. T'omuaunkuit, V.1O. Auronosa, D.W1. Yepkacona, A.B. YenypuH,
JI.A. ITynxosa, JI.A. I'puruenko — Caparos: Amupur, 2023. — 187 c.

2. Donuuauixui, T1.B. IudpoBble TEXHONOTHH MPOEKTUPOBAHMSA OU3HEC
nporeccos B AIIK: yae6roe nmocobue / I1.B. T'omuaunkuii, V.JO. AnToHOBa, D.1.
Yepkacosa, [[.A. ITynkosa, JI.A. I'punyenko — CapaTtos: Amuput, 2023. — 172 c.

3. Kapmyzos, B.B. MHTerpupoBaHHbIE CHCTEMBI MEHEIKMEHTa: ydeGHOE
nocobume / B.B. KapmysoB; Poccuiickuii TrocymapcTBEHHBIN — arpapHBIH



yauBepcuTeT-MCXA nmenu K.A. TumupsizeBa. — Mocksa: PTAY-MCXA umeHun
K. A. Tamupszesa, 2018.— 160 c.

4. Jleonos, O.A. CpexnctBa W MeTOIBl YIpaBIEHHS KavyeCTBOM: yueOHOe
nocobue / O.A. Jleonos, IO.I'. Beprasosa; Poccuiickuit rocynapcTBeHHBIN
arpapsbiil yausepcuteT — MCXA umenu K. A. Tumupszera. — Mocksa: PITAVY-
MCXA nvenu K.A. Tumupszera,2018. — 169 c.

4. OHEHKA KAYECTBA OCBOEHUS ITPOT'PAMMBI

Omenka  KadecTBa  OCBOGHHS  IIPOTPaMMBl  BKIFOYAET  TEKYINYIO,
IIPOMEXYTOYHYIO U UTOTOBYIO aTTECTAIlI0 00yJaromuXcsl.

@®opMBEI ¥ TPOLEAYPhl TEKyIIEro X IPOMEXYTOYHOI'O KOHTPOJS 3HAHWH,
YMEHMM ¥ HaBBIKOB, KPUTEpUU OLIEHUBAHUS MPEICTaBIeHBl B paboumx
IIporpaMMax IUCIUILINH.

OrneHOUHBIE CpPENCTBA, BKIIIOYAIOIIUX TUIIOBBIE 3aJIaHHs, TECTH M METOJbI
KOHTPOJISA, IO3BOJIAIOIINAE OLEHUTh 3HAHWSA, YMEHHUS U YPOBEHb MPHOOPETEHHBIX
KOMIIETEHIIUH NIPEACTaBIIEHbI B OLICHOYHBIX MaTepHalax JUCIHILINH.

Hrorosas arrecTanys IPOBOJUTCS B BHJI€ UTOTOBOTO DK3aMeHa.

5. COCTABUTEJIA ITPOI'PAMMBI

baxun H.A., 0.m.H., npogeccop (Oucyunnuna 1)

mncw

bpeouxun C.A., 0.m.H., npogheccop (Oucyunnun

L/VM
(monmuchk)

Anopees B.H., k.m.H,. 0oyeum (Oucyuniuna 2, memol 2 u 3)
LA ( |

—{ (moxmuce)

Llemuuee B.B., accucmenm (Oucyuniura 3)

(monmucs)

Maxaposa A.A., k.m.n. (Oucuumw%
’ -

4

(monmuck)
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