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1. llesu u 3212494 AU CIUILIHHBI

Lenb — popmMupoBaHUE LETOCTHBIX 3HAHUM O MPUKIIAJAHBIX aCTIeKTaX MH(POPMALIMOHHBIX
TE€XHOJIOTMH B METAJUTYPIHH U HaBBIKOB IPUHATHUS PELICHU Ha OCHOBE PE3YJIbTAaTOB
KOMITBIOTEPHOTO MOJIETTUPOBAHUS OOBEKTOB U TEXHOJIOTMYECKHUX MTPOLIECCOB METAILTYPrUun
3anaun: 1. O3HAKOMUTBCS C AKTyaJIbHBIMH TEHJICHIUSMH MCIIOJIb30BAHUS
MH(OPMALIMOHHBIX TEXHOJIOTUN B METAILTYPIruM 2. O3HAKOMUTHCA U MOJIYYUTh
NIPAaKTUYECKNUE HABBIKU UCTOIb30BaHusl cOBpeMeHHBIX CAD-cucrem. 3. O3HaKOMUTBCA U
NOJyYUTh NMPAKTUYECKUE HABBIKU MO UCMOIb30BaHUIO0 coBpeMeHHbIX CAE-cuctem. 4.
O3HakoMUTBCA ¢ OMOIMOTEKaMH U Oa3aMu TaHHBIX MaTepuanoB. 5. O3HaKOMUTBHCSA €
NOJXOaMH U ITPOrPaMMHBIMU PEILIEHUSMH JIJI1 MHOTOKPUTEPHUAIIBHON ONTUMU3aLAN
IIPOU3BOJICTBEHHBIX IPOLIECCOB B METAJUTYPIHH.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

PaccmarpuBaroTcs BOIpOCHl BHEIPEHUS U IPUMEHEHUST MH(OPMAIIMOHHBIX TEXHOJIOTUHN B
MeTaJuTypruu ¢ yuetom tpedoBanuii MUuaycrpuu 4.0. AKueHT nenaeTcsi Ha COBpEMEHHbIE
IpOrpaMMHBIE CPEICTBA KOMITbIOTepHOTO npoekTupoBanus (CAD-cuctemsr),
monenupoBanus (CAE-cuctemsr), OubnroTeku u 6a3pl JaHHBIX IO MaTepHaiam, u
MHOTOKpuTepruanbHoi ontumuzanuu (MDO-cuctemsr). PaccmarpuBaetcst ocobeHHOCTH
uX (QyHKIIMOHUPOBAHUS, B3AMMOJICHCTBUS B paMKaX XKU3HEHHOTO ITUKJIA, KPUTHICCKHE
OTPaHUYCHUS] TPUMEHUMOCTH TPOTPAMMHBIX MTPOYKTOB MPU PEIICHUU
IPOU3BOJCTBEHHBIX 3a1a4. OTeIbHOE BHUMAHUE YAEIEHO BOIPOCaM 00eCIIEUeHHUS
TEXHOJIOTMYECKOM MTPOCIICKUBAEMOCTH, UCTIOIB30BAHUIO CTATUCTUYECKUX
MIPOU3BOJICTBEHHBIX JAHHBIX JJI MPOESKTUPOBAHUS U MOJICIIUPOBAHMUS, BOZMOXXHOCTSIM
COBPEMEHHBIX BBICOKOTIPOU3BOUTEIIHLHBIX BHIYUCIECHUM, METO0OB MAIlTMHHOTO O0y4YEeHUS U
aHanu3a JaHHbIX. Pa3gens nucuumuivael: 1. BBegenue. UHpopMalimoHHbie TEXHOIOTHHU B
MeTaJuTyprudeckoi orpaciu. JKusHeHHbIN HuKiI npoaykuuu. OdecrneyeHue
TEXHOJIOTM4eCKOM npocnexuBaeMocTh. 2. CoBpemenHble CAD-cucteMsl. 3.
Cospemennbie CAE-cuctemsl. 4. bubnuoreku u 6a3bl TaHHBIX MaTEPHAJIOB. 5.
[IporpamMmubIe pelieHus 1jisi MHOTOKpUTeprualibHoM ontumuzanuu (MDO-cuctemsi). 6.
Nunycrpus 4.0. bonbuire nanabie. BbICOKONPOU3BOAUTENbHBIE BHIYUCICHUS.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE

3HaeT: COBpeMeHHbIe HH(pOpMamOHHO-

KOMMYHHUKAIITMOHHBIC TCXHOJIOTHUU, CPCACTBA

KOMITBIOTEPHOTO MOJICTTHPOBAHHUS U

OIIK-6 Crioco6eH ncIoab30BaTh COBPEMEHHBIE  [IPOEKTUPOBAHUS

MH(pOPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOIOTUH, [YMEET: MCIIOIb30BaTh COBPEMEHHBIE

m1o0aabHEIE I/IH(i)OpMaIII/IOHHI)Ie PECYPCHI B HAYYHO- I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IC TCXHOJIOI'UH,
HCCIIEIOBATEIbCKOMN IS TETbHOCTH r1o0anbHbIe HH(OPMAIOHHBIE PECYPCHI B HAyYHO-

MCCIIEJOBATENIbCKOM IESITeIbHOCTH

MeeT MpakTUYECKUi OTBIT: KOMITBIOTEPHOTO

MOJICIUPOBAHUA U IIPOCKTUPOBAHUSA

OIIK-13 Cnoco0en pa3pabarsiBaTh U IPUMEHSTH |[3HACT: COBPEMEHHBIE CPEJICTBA KOMITBIOTEPHOTO
COBpEMEHHbIE [ (PPOBBIE TPOTPAMMEI MOJICTTMPOBAHNUS M IPOCKTUPOBAHUS
IPOEKTHUPOBAHUS TEXHOJIOTHYECKUX MAIIMH U [YMeeT: IpUMEHSTh COBpEMEHHbIE U POBBIE




000pyIOBaHus, AITOPUTMBI MOJCIIUPOBAHUS UX
pabOThI ¥ HCTIBITAHUS UX PAOOTOCTIOCOOHOCTH

MPOrPaMMBbI MPOCKTUPOBAHUS TEXHOJIOTHIECKUX
MaITuH ¥ 000pyI0BaHUS

meeT npakTUYECKUN ONBIT: MOJCIIMPOBAHUS
PabOTHI ¥ HCTIBITAHUS PAOOTOCITOCOOHOCTH,
MPOEKTUPYEMBIX TEXHOJIOTUICCKUX MAITUH U
000pynOBaHUS

3. Mecro nucuuniunbl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIIATUINH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

Her

1.0.04 3amnuTa HHTEUIEKTYaIbHON COOCTBEHHOCTH,
1.0.08 MuKponpoIiecCOpHbIE CUCTEMBI
YIIpaBJICHHUS,

1.0.10 AgmuTHBHBIE TEXHOJIOTHU B U3TOTOBICHUH
TEXHOJOTUYECKUX MAIIMH U 000PYI0BaHUSA,

1.0.05 KoMnproTe€pHBIE TEXHOJIOTHH B
MaITHHOCTPOCHUH

TpC6OBaHI/I5[ K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU IIaHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:
Her

4. O0béM 1 BUABI y4eOHOI1 padoThI

OO6mast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnipenenenue
Bcero |0 ceMecTpam B yacax
Bun yueGHO# paboTh
4acoB Howmep cemecTpa
1

O6mmas Tpy10EMKOCTh AUCIIUTUTMHBI 72 72
AyoumopHvie 3auamusi: 32 32

Jlexruu (JI) 16 16

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIIBI 16 16
aynuTopHbIX 3aHsaTui (I13)

Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 35,75 35,75

[TonroroBka oruera no teme: "Co3anue TBEpAOTENbHON MOJENIN B ] ]
CAD-cucreme"

ITonroroska ananutudeckoi 3amucku mo reMe BKP. IToctanoBka 14 14
3a/1a4 1 KOMITBIOTEPHOTO MOJICITUPOBAHHUS.

ITonroroska k 3adery 5,75 5.75

[TonrotoBka otuera no Teme: "MHOTOKpUTEpHaIbHAS ONTUMU3AIIHS B
3agade 00 yCTaHOBHBIIEMCS TEUCHUH HECKUMAEMOM JKUKOCTH Yepes 8 8
cuctemy KoHpy3op-auddysop"
KoHcynbTanuu u mpoMexxyTodHas aTTeCcTalus 4,25 4,25




|B1/m KOHTpPOJIA (3a4eT, ud.3a4eT, IK3aMEH) | - | 3a4eT

5. CoaeprkaHue TUCHMILIIMHBI

OObeM ayTUTOPHBIX 3aHATUH 110
pajzgena HaumeHnoBaHue pa3aenoB IUCHUILUIMHBI BUJIaM B Hacax
Bcero J| I3 JIP
1 Beenenue. MHpopmannoHHbIe TEXHOIOTHUH B ) ) 0 0
METaJUIypru4eCcKoi OTpaciu

2 |CAD-cucremsl 6 2 4 0

3 |CAE-cuctemsl 10 4 6 0

4  |bubnuoTexu u 6a3bl TaHHBIX MAaTEPHAJIOB 4 2 2 0

5 [IporpaMMHBIE pELICHUs 111 MHOTOKPUTEPUAIIBHON 4 ) ) 0

ONTHUMH3ALNH
6  |BpICOKOIIPOM3BOINUTEIBHBIE BEIUNCICHUS B METAJLTYPTrUU 4 2 2 0
7 WNunyctpus 4.0. Meramnyprus. OnslT BHEAPEHUs ) ) 0 0
pEIICHUN.
5.1. Jlekuun
Ne Ne Koa-
HanMmenoBaHue nim KpaTkoe coepKaHue JIEKIIMOHHOTO 3aHATHS BO
NeKIuu[pasaena
4acoB
BBenenue: cTpykTypa Kypca, KpUTepuu oleHuBaHus. KU3HEHHbIN LUK
nponykimu. MHdopMaronHas nHPacTPyKTypa METaJLTy pru4ecKix

1 1 |mpenmpusituii. O630p CpeACTB KOMIBIOTEPHOTO MPOESKTUPOBAHUS U 2
MOJIEIIMPOBAHMS U UX IPUMEHEHHE HA Pa3JINYHbIX dTalax *KU3HEHHOIO LKA
MPOAYKIINH.

Copemennbie CAD-cuctembl. Haznauenne. Knaccudukanus. CTpykrypa.

) ’ MeTo/bl ¥ TpHeMBI ITpoeKTUpoBaHUs. OcOOEHHOCTH TPUMEHEHUS. )
BcnomorarensHble HCTpyMeHTHI. B3aumoneiictsue ¢ CAE- cuctemamu: popmatsl
00OMEHa JaHHBIMHU, IPOBEPKA TEOMETPHUH.

3 3 CoBpemennble CAE-cuctemsl. Haznauenue. Knaccuduxkarus. Ctpykrypa. )
KitroueBble anroputmbl. OrpaHUYEHUsI 1 0COOEHHOCTH IPUMEHEHUS.

4 3 CoBpemennslie CAE-cuctemsl. KittoueBbie anroputmel. OrpaHudeHus U )
0COOCHHOCTH NTPUMEHEHUS.
bubnmorexu u 6a3pl JaHHBIX MaTepranoB. CBOMCTBA M MOJIEIM MaTEPHAIIOB

5 4 BOCTpEOOBaHHBIE B MIPOIECCAX KOMITBIOTEPHOTO MOJCTUPOBAHUS U )
MpoeKTHpoBaHus. bubnmorekn MaTepruanoB: Ha3HaAYEHUE, 0COOEHHOCTH
[IPUMEHEHUS.

6 5 [IporpaMMHBIE IPOAYKTHI M PELICHUS U1l MHOTOKPUTEPHAIBHON ONTUMHU3ALINH. )
Hasnauenune. KirroueBbie anroput™sl. [IpakTuka ncrnonb3oBaHus

7 6 BbICOKOITPON3BOANTEIBHBIE BEIUMCIIEHHS B MeTaUTypruu. Onucanyue npeaMeTHON )
00J1aCTH, IPUMEPBI pelIeHH, 000CHOBaHWE TPUMEHUMOCTH

3 7 Nunyctpus 4.0. Metamnyprusi. Onucanue mpeaMeTHOW 00J1acTH, 0COOEHHOCTH )
rexHosnornii Uuaycrpun 4.0, npuMepsl pellieHni, ONBIT BHEAPEHUSI.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HanmeHnoBaHue nin KpaTkoe cofepkaHue MPaKTUYeCKOTo 3aHATHS, CEMUHapa BO
3aHATHA|pa3IeNna)

qaCoB




1 Co3znanue napaMeTpu30BaHHbIX TBepaoTeNbHbIX Mozenei B [IO KOMITAC-3D. ’
DleMEeHTapHbIE TPOYHOCTHBIE pacueThl. DkcnopT mozenel st CAE.
) Cosznanue napamMeTpru30BaHHBIX TBepAoTeIbHBIX Mozeneil B [1IO SolidWorks. )
JjieMeHTapHbIe TPOYHOCTHBIE pacueTsl. JkcnoptT mozaenen aiist CAE.
3 QFORM. KomnbroTepHoe MOJIETHPOBAHHE TEPMUIECKUX KOopoOIeHui )
TOHKOCTEHHBIX MTOPUCTHIX U3IACITUMA
4 ANSYS Fluent. KomnbroTepHoe MoieTUpOBaHUE YCTAHOBUBIIIETOCS MpoOIlecca )
TEUEHHUs HECKMUMAEMOH KUIKOCTH Yepe3 cucteMy KoH(py3op-nuddy3op.
ANSY'S Workbench. MHoTOKpUTEpHaNbHAs ONITUMHU3AIMS, HA TIPUMEPE
5 YCTAHOBUBILETOCS MPOIECCa TEUYECHUSI HEC)KUMAEMON KHUIKOCTH Uepe3 CUCTEMY 2
koH(Y30p-Tubhdy30p.
6 BH6iH/IOTe1<1/1 1 0a3bl TaHHBIX MaTepuajoB. V3BnedyeHne u aHaIu3 TaHHbBIX 110 )
CBOMCTBaM MaTepHaoB.
7 Tononoruueckas ontumuzanus KoHCTpykimid. ANSYS Workbench. 2
Bricokonpon3BoAUTENbHBIE BBIYUCICHHS B MeTauryprun. Peructpanus na [1BK.
8 Pemenue 3a1aun n3ruda KOHCOJIBHO 3aKpeIuieHHoH Oanku cpeactBamu ANSY S 2
Workbench Ha cynepkommbrotepe.
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonuenne CPC
Crincok nureparypsl (¢ yKa3aHUEM Koz-
Iomsux CPC pasnesoB, miaB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc JacoB
[ToaroroBka otuera no teme: "Co3nanue 1 3
TBeproTeapHor Moaenu B CAD-cucteme"
[lonroroBka aHAJIUTUYECKON 3AIIUCKHU II0
teMe BKP. [locTanoBka 3agau a1t 1 1 14
KOMITBIOTEPHOTO MOJICIIMPOBAHUS.
[lonroroBka K 3a4eTy 1 1 5,75
[TonroroBka ordera 1o TeMe:
"MHorokputepraibHas ONTUMHU3AIMUS B
3aade 00 yCTAaHOBUBIIEMCS TCUCHUH 1 1 8

HECHKUMAEMOM JKUIKOCTH Yepe3 CHCTEMY
koH(y30p-Tuddy30p"

6. DoHJ OLIEHOYHBIX CpPpeaCTB 1Jif IPOBCACHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

l'IpOMe)KyTO‘IHOﬁ arTrecralnnumn

KonTposb kauecTBa 0CBOSHUsI 00pa30BaTEIbHON MPOrPAMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITeIbHOCTH 00YyHarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

Ha3zBanue
Ne | Ce- Bun Makc.
KOHTPOJIBHOTO Bec [Topsaok HauncaeHUs 6aTOB
KM|mecTp| xoHTpOIIS Oamn
MEpONPUSITHS

Yuu-
THIBA




ercs
B [TA

Texymui
KOHTPOJIb

[T1uceMeHHBIN Onpoc Mo
nekuuu 1

100

KoHTposibHBIE BONIPOCHI K pa3aeny
BKIIIOYAIOT B ce0s1 5 BOMPOCOB, KaXKIbIi
OlleHUBaeTCs MakcuMyM B 20 6aos.
Kpurepuu olieHMBaHUsI OTBETA Ha
BOMPOC:

(0 GansioB - HET OTBETA Ha BOIPOC

5 6ansioB - OTBET Ha BOIPOC JIaH
YaCTUYHO, UMEIOTCS JIOTHUECKUE U
dakTHuecKre ommOKH, OTBET
OMUPAETCS TOIBKO Ha MaTepHabl
JIEKINH, OTCYTCTBYET KpUTHYECKAS
OIICHKa JaHHBIX, HET IPUMEPOB.

10 6an10B - OTBET Ha BONPOC JaH
MOJIHOCTBIO, HO €CTh JIOTUYECKUE WIH
dakTHuecKre OmmOKH, OTBET
OMUPAETCS TOIBKO Ha MaTepHabl
TIEKIINH, UMEETCS KPUTHIECKast OIleHKa
M3BECTHBIM JAHHBIM, TPUBEICHBI
MPUMEPBHI.

15 6anioB - OTBET HAa BOMPOC JaH
MOJIHOCTHIO, HO €CTh HE3HAUYUTEILHBIE
HETOYHOCTH, OTBET OMUPAETCS TOIBKO
Ha PYCCKOSI3bIYHBIC NCTOUHUKH
WHGOpPMAINH, B TOM YHCIIE MaTepUaIIbI
TIEKIMH, TaHbI CCHIJIKU Ha
MCII0JIb30BAaHHBIE HCTOUHUKHU
nH(}OpMAITIH, €CTh KPUTHIECKAs
OIIEHKA U3BECTHBIX JAHHBIX, TPUBEACHBI
MPUMEPBHI.

20 6aIoB - 1aH UCYEPIBIBAIOIIU I
OTBET Ha BOMPOC, HHGOPMAIIHSI B3STA U3
HECKOJIbKUX UCTOYHUKOB, B TOM YHCIIE
Ha WHOCTPAHHOM SI3BbIKE, IIPUBEICHBI
CCBUIKH HA UICTOUYHUKH WH(OPMAITUH,
MPOBE/ICHA KPUTHUECKAs OTICHKA
M3BECTHBIX JJAHHBIX, TPUBEACHBI
MPUMEPBHI.

3a4CT

Texymui
KOHTPOJIb

[T1uceMeHHBIN OMpoc 1Mo
JIEKIUU 2

100

KoHTposibHBIE BONIPOCHI K pa3eny
BKJIIOUAIOT B c€0sI 5 BOIPOCOB, KaXkIbIi
OlleHUBaeTCs MakcuMyM B 20 6anos.
Kpurepuu olieHUBaHMS OTBETA Ha
BOIPOC:

(0 GaJI0B - HET OTBETA Ha BOIIPOC

5 6ansioB - OTBET Ha BOIIPOC JIaH
JaCTUYHO, UMEIOTCS JIOTUUECKHE U
(dakTrueckue ommuOKH, OTBET
ONUPAETCS TOJIBKO Ha MaTepHaJIb
JIEKIIMU, OTCYTCTBYET KpUTHUECKAast
OLIEHKA JIaHHBIX, HET IPUMEPOB.

10 6anioB - OTBET Ha BOIPOC JaH
[IOJIHOCTBIO, HO €CTh JIOTHYECKHE WU
(dakTrueckue ommuOKH, OTBET
ONHUPAETCS TOJILKO Ha MaTepHaJIb

JICKIIMH, UMCCTCA KPUTHICCKAA OIICHKA

3a4CT




W3BECTHBIM JIaHHBIM, TIPUBE/ICHBI
HPHMEPBI.

15 6annoB - OTBET HAa BOMPOC JaH
HIOJTHOCTBIO, HO €CTh HE3HAYNTEIIbHBIC
HETOYHOCTH, OTBET OIIMPAETCS TOIBKO
Ha PYCCKOSI3bIYHBIC HCTOUHUKU
nH(pOpMAaLINK, B TOM YUCIIE MaTePHAIIbI
JIEKIMH, JAHBI CCBUIKH Ha
WCIIOJIb30BAaHHBIC UCTOYHUKHU
WH(OPMAIINH, €CTh KPUTHYECKAS
OLICHKA U3BECTHBIX JIAHHBIX, IPUBEICHBI
HpHMEPBI.

20 0aioB - 1aH UCYEPIBIBAIOIINNA
OTBET Ha BONPOC, MH(POpMAIUS B3Ta U3
HECKOJIBKUX HCTOYHMKOB, B TOM YHCIIC
Ha WHOCTPaHHOM SI3bIKE, TPUBEICHBI
CCBUIKM Ha UICTOYHUKHU MH(POPMAIIHH,
HPOBE/ICHa KPUTUYECKAsT OL[CHKA
W3BECTHBIX JAHHBIX, IPUBE/ICHBI
PHMEPBI.

Texymmi
KOHTPOJIb

IIrnceMeHHBII OIpOoC 1Mo
JIEKIINH 3

100

KoHTposibHBIE BONIPOCHI K pa3eny
BKJIIOYAIOT B ce0s1 5 BOMPOCOB, KaXK IbIi
OlleHUBaeTCcs MakcuMyM B 20 6aos.
Kpurepuu olieHMBaHUsI OTBETA Ha
BOIPOC:

(0 GamnsioB - HET OTBETA Ha BOIPOC

5 6ansoB - OTBET Ha BOIPOC JIaH
YaCTUYHO, UMEIOTCS JIOTHUECKUE U
dakTHuecKre OmmOKH, OTBET
OMUPAETCS TOIBKO Ha MaTepHabl
TIEKINH, OTCYTCTBYET KpUTHYECKAS
OIIEHKa JaHHBIX, HET IPUMEPOB.

10 6an10B - OTBET Ha BONPOC JaH
MOJIHOCTBIO, HO €CTh JIOTUYECKUE WIH
dakTHuecKre ommOKH, OTBET
OMUPAETCS TOIBKO Ha MaTe€pHabl
TIEKIINH, UMEETCSI KpUTHIECKast OIleHKa
M3BECTHBIM JAHHBIM, TPUBEICHBI
MPUMEPBHI.

15 6anioB - OTBET HAa BOMPOC JaH
MOJTHOCTHIO, HO €CTh HE3HAYUTENIbHbIE
HETOYHOCTH, OTBET OMUPAETCS TOIBKO
Ha PYCCKOSI3bIYHBIC NCTOUHUKH
WHGOpPMAINH, B TOM YHCIIE MaTepHaIIbI
TIEKIMH, TaHbI CCHIJIKU Ha
MCII0JIb30BAaHHBIE HCTOUHUKHU
nH(}OpMAITIH, €CTh KPUTHIECKAs
OII€HKA U3BECTHBIX JAHHBIX, TPUBEACHBI
MPUMEPBHI.

20 6aIoB - 1aH UCYEPIBIBAIOIIU I
OTBET Ha BOMPOC, HHGOPMAIIHSI B3STA U3
HECKOJIbKUX UCTOYHUKOB, B TOM YHCIIE
Ha WHOCTPAHHOM SI3BbIKE, IIPUBEICHBI
CCBUIKH Ha MICTOUYHUKH WH(OpMAITUH,
MPOBE/ICHA KPUTHUECKAs OTICHKA
M3BECTHBIX JAHHBIX, TPUBEACHBI

3a4CT




[IPUMEPBI.

Texymmii
KOHTPOJIb

ITuceMeHHBIN Onpoc 1Mo
Jnexnuu 4

100

KoHTponbHBIE BOMPOCHI K pa3zeny
BKJIIOYAIOT B ce0s1 5 BOIPOCOB, KaXK bl
olLieHuBaeTcs MakcuMyM B 20 6asuioB.
KpuTepun olleHWBaHUs OTBETa Ha
BOIIPOC:

(0 GanyIoB - HET OTBETA Ha BOTIPOC

5 6annoB - OTBET Ha BOIMPOC JIaH
YAaCTHYHO, UMEIOTCS JIOTHYECKUE U
dakTUYecKue OmnOKH, OTBET
OIHMPAETCS TOJIBKO Ha MaTepUaIbI
TIEKIIMHU, OTCYTCTBYET KpUTHUECKAs
OIICHKA JJAHHBIX, HET IPUMEPOB.

10 6anioB - OTBET HAa BOMPOC JaH
[MOJTHOCTEIO, HO €CTh JIOTHYECKUE WITH
dakTUYecKkue OmmnOKH, OTBET
OIMPACTCS TOJIBKO Ha MaTepUaIbI
TIEKIIMU, UIMEETCS KPUTUIECKas OlleHKa
W3BECTHBIM JIAHHBIM, IPUBEICHBI
MPUMEPBHI.

15 6anioB - OTBET Ha BONPOC AaH
[MOJIHOCTBIO, HO €CTh He3HAYUTEIbHEIC
HETOYHOCTH, OTBET OMUPAETCS TOIHKO
Ha PyCCKOSI3bIYHBIE HCTOYHUKHU
WH(POPMAITUH, B TOM YHCIIC MaTepHaTbl
JIEKIIMH, JaHBI CCHUIKH Ha
HCIIOJb30BaHHbBIE UCTOUHUKH
WHGOpPMAINH, €CTh KPUTHIECKAs
OIICHKA M3BECTHBIX JIAHHBIX, IIPUBECHBI
MPUMEPBHI.

20 6aIoB - TaH UCUEPIIBIBAIOIITUI
OTBET Ha BOMPOC, UH(MOpMAITUS B3sITA U3
HECKOJIbKUX MCTOYHHKOB, B TOM YHCIIE
HA MHOCTPAHHOM SI3bIKE, PUBEICHBI
CCBUIKH Ha UCTOYHUKH WH(GOPMAITUH,
MpoBeJieHa KPUTUYECKasl OIIEHKA
W3BECTHBIX JTAHHBIX, PUBEICHBI
MPUMEPBHI.

3a4CT

Texymnii
KOHTPOJIb

IInceMeHHBIH OIpoC M0
JEKIUA 5

100

KoHTponbHBIE BOMPOCHI K pa3zeny
BKJIIOYAIOT B €051 5 BOIPOCOB, KaXK bl
olileHuBaeTcs MakcuMyM B 20 6asuioB.
KpuTepun olleHUBaHUs OTBETA Ha
BOIIPOC:

(0 GaoB - HET OTBETA Ha BOIIPOC

5 6annoB - OTBET Ha BOIMPOC JIaH
YAaCTHYHO, UMEIOTCS JIOTHYECKUE U
dakTHyeckre OmnOKH, OTBET
OTMUPAETCS TOJIBKO Ha MaTEepHAIbI
TIEKIIMHU, OTCYTCTBYET KpUTHUECKast
OIICHKA JJAHHBIX, HET IPUMEPOB.

10 6anoB - OTBET HAa BOMPOC JaH
[MOJTHOCTEIO, HO €CTh JIOTHUYECKUE HITH
dakTHyeckre OmnOKH, OTBET
OTMUPAETCS TOJIBKO Ha MaTEepHAIbI
TIEKIIMU, UMEETCS KPUTHUIECKas OllEHKa

N3BCCTHBIM NTAHHBIM, NPUBCACHEI

3a4YCT]




[IPUMEPEL.

15 GanioB - OTBET HA BOIIPOC JIaH
IIOJIHOCTBhIO, HO €CTh HC3HAYUTCIIbHBIC
HETOYHOCTH, OTBET OMUPAETCS TOIHKO
Ha pYCCKOSISBI‘-IHBIG HNCTOYHUKU
nH(OpMAITIH, B TOM YHCIIC MaTEPHATBI
JICKITMH, JaHBbI CCBIJIKHW Ha
HCII0JIb30BAaHHbIE HCTOYHUKHU
UH(OPMAIUH, €CTh KpUTHYECKas
OIICHKA W3BECTHBIX JAHHBIX, TPUBEIACHBI
[IPUMEPEL.

20 6asuIoB - TaH UCUEPIIBIBAOIITUI
OTBET Ha BONIPOC, MH(POpMAIHs B3sTA U3
HECKOJILKHUX NCTOYHHKOB, B TOM YHCJIE
Ha I/IHOCTpaHHOM SA3BIKEC, HpI/IBe,ZleHbI
CCBUIKM Ha UCTOYHUKU MH(OpMaIuHy,
MpPOBE/ICHAa KPUTHUECKAsl OIICHKA
W3BECTHBIX JJAHHBIX, TPUBEICHBI
[IPUMEPEL.

Texyuui
KOHTPOJIb

ITuceMeHHBIM Onpoc 1Mo
JIEKIIIH 6

100

KoHTponbHBIE BOMPOCHI K pa3zeny
BKJIIOYAIOT B ce0s1 5 BOIPOCOB, KaXK bl
olLleHUBaeTcs MakcuMyM B 20 6asuioB.
KpuTepun olleHWBaHUs OTBETa Ha
BOIIPOC:

(0 GanyIoB - HET OTBETA Ha BOTIPOC

5 6anoB - OTBET Ha BOIMPOC JIaH
YAaCTHYHO, UMEIOTCS JIOTHYECKUE U
dakTUYecKue OmnOKH, OTBET
OIHMPAETCS TOJIBKO Ha MaTepUaIbI
TIEKIIMHU, OTCYTCTBYET KpUTHUECKAs
OIICHKA JTAHHBIX, HET IPUMEPOB.

10 6anioB - OTBET HAa BOMPOC JaH
MOJTHOCTEIO, HO €CTh JIOTHYECKHUE WITH
dakTUYecKue OmMOKHU, OTBET
OIHMPAETCS TOJIBKO Ha MaTepUaIbI
TIEKIIMU, UIMEETCS KPUTHUIECKas OlleHKa
W3BECTHBIM JIAHHBIM, IPUBEICHBI
MPUMEPBHI.

15 6anoB - OTBET Ha BONPOC AaH
MMOJIHOCTBIO, HO €CTh He3HAYUTEIbHEIC
HETOYHOCTH, OTBET OMTUPAETCS TOIHKO
Ha PyCCKOSI3bIYHbIE HCTOUHUKHU
WH(POPMAITUH, B TOM YHCIIC MaTepHaTbl
JIEKIIMH, JaHBI CCHUIKH Ha
HCIIOJIb30BaHHbBIE UCTOUHUKH
WH(GOPMAINH, €CTh KPUTHIECKAs
OIICHKA M3BECTHBIX JIAHHBIX, IIPUBECHBI
MPUMEPBHI.

20 6aIoB - TaH UCUEPIBIBAOIITUI
OTBET Ha BOMPOC, UH(MOpMAITUS B3sITA U3
HECKOJIbKUX MCTOYHHKOB, B TOM YHCIIE
HA MTHOCTPAHHOM SI3bIKE, PUBEICHBI
CCBUIKH Ha UCTOYHUKH WH(GOPMAITUH,
MpoBeJIeHa KPUTUYECKasl OIIEHKA
W3BECTHBIX JTAHHBIX, PUBEICHBI
MPUMEPBHI.

3a4CT




Texymmii
KOHTPOJIb

[TrnceMeHHBIN OMpOC Mo
JeKIuu 7

100

KoHTpobHBIE BOIPOCHI K pa3zeiny
BKJTFOUAIOT B CEOST 5 BOMPOCOB, KK IbIi
olLieHUBaeTcs MakcuMyM B 20 6asuioB.
Kputepuu olieHHBaHuUs OTBETA Ha
BOIIPOC:

(0 GanyIoB - HET OTBETA Ha BOTIPOC

5 6anioB - OTBET Ha BOIIPOC JaH
YaCTHUYHO, UMEIOTCS JIOTHUECKHE U
(dakTUYecKre OMUOKH, OTBET
OMMPAETCS TOJIBKO Ha MaTepuabl
TIEKIIUHU, OTCYTCTBYET KPUTHUECKAs
OILICHKA JaHHBIX, HET IPUMEPOB.

10 6anioB - OTBET HAa BOMPOC JaH
MOJTHOCTHIO, HO €CTh JIOTUYECKUE WU
(dakTUYeCcKre OMUOKHU, OTBET
OMMPAETCS TOJIBKO Ha MaTepuabl
TIEKIIMY, UIMEETCS KPUTUIECKAs OllEHKa
M3BECTHBIM JIAHHBIM, IPUBEICHbI
MPUMEPBHI.

15 6anoB - OTBET HA BOIIPOC JIaH
MOJTHOCTHIO, HO €CTh HE3HAYUTEIILHBIC
HETOYHOCTH, OTBET OMUPAETCS TOIHKO
Ha PyCCKOS3bIYHBIC HCTOUHUKHU
nHGOpMAaINH, B TOM YHCIIE MaTepHalIbl
TIEKIIMH, TaHbl CCHUIKH Ha
WCIIOJIb30BaHHbIE UICTOUHUKH
WH(POPMAINH, €CTh KPUTHIECKAs
OILICHKA U3BECTHBIX JIaHHBIX, TPUBEICHBI
MPUMEPBHI.

20 6aIoB - TaH UCUEPIIBIBAOIITUI
OTBET Ha BOMPOC, MH(OpMAITUS B3SITA U3
HECKOJIbKUX UCTOUYHUKOB, B TOM YHCIIE
HA MTHOCTPAHHOM SI3bIKE, PUBEICHBI
CCBUIKU Ha UICTOUYHUKU MH(OpMAIUH,
MpoBeJIcHa KPUTUIECKasl OIICHKA
W3BECTHBIX JTAHHBIX, IPUBEICHBI
MPUMEPBHI.

3a4CT

Texymui
KOHTPOJIb

[T1uceMeHHBINM Onpoc Mo
JEKIUH §

100

KoHTponbHBIE BOMPOCHI K pa3zeny
BKJIIOYAIOT B ce0s1 5 BOIPOCOB, KaXK bl
olLleHUBaeTcs MakcuMyM B 20 6asuioB.
KpuTepun olleHWBaHUs OTBETa Ha
BOIIPOC:

(0 GanyIoB - HET OTBETA Ha BOTIPOC

5 6annoB - OTBET Ha BOIMPOC JIaH
YaCTUYHO, HIMEIOTCS JIOTHYECKUE U
dakTUYecKue OmMOKHU, OTBET
OTMMPAETCS TOIBKO Ha MaTEepHaIbI
TIEKIIMHU, OTCYTCTBYET KpUTHUECKAs
OIICHKA JJAHHBIX, HET IPUMEPOB.

10 6anioB - OTBET HAa BOMPOC JaH
[MOJTHOCTEIO, HO €CTh JIOTHYECKUE WITH
dakTUYecKue OmMOKH, OTBET
OTMMPAETCS TOIBKO Ha MaTEepHaIbI
TIEKIIMU, UIMEETCS KPUTUIECKas OlleHKa
W3BECTHBIM JIAHHBIM, IPUBEICHBI

[MPUMCPBI.

3a4CT




15 6annoB - OTBET HAa BOMPOC JaH
HIOJTHOCTBIO, HO €CTh He3HAYNTEIIbHBIC
HETOYHOCTH, OTBET OIIMPAETCS TOIBKO
Ha PYCCKOSI3bIYHBIC HCTOUHUKU
nH(pOpMAaLINK, B TOM YUCIIE MaTepPHAIIBI
JIEKIIMH, JAHBI CCBUIKH Ha
WCIIOJIb30BAaHHBIC UCTOYHUKHU
WH(OPMAIINY, €CTh KPUTHYECKAS
OLICHKA U3BECTHBIX JIAHHBIX, IPUBEIICHBI
HpHMEPBI.

20 0aIoB - 1aH UCYEPIBIBAIOIINIA
OTBET Ha BONPOC, MH(POpMAIUS B3Ta U3
HECKOJIBKUX HCTOYHUKOB, B TOM YHCIIC
Ha WHOCTPAaHHOM SI3bIKE, TPUBEICHBI
CCBUIKM Ha UICTOYHUKHU MH(POPMAIIHH,
HPOBE/ICHa KPUTUYECKAsT OL[CHKA
W3BECTHBIX JAHHBIX, IPUBE/ICHBI
PHMEPBI.

Texyuui
KOHTPOJIb

3amanue Ha
MPaKTUYECKOE 3aHITHE
1

20

B TedeHre MpaKTHYECKOTO 3aHITHS
CO3/1aHa TapaMeTpU30BaHHAS
TBEpJOTEIbHAS MOJICIb JIETaJH,
MPOBEJICH YIIEMEHTAPHBIN TPOYHOCTHOM
pacdeT B COOTBETCTBHH C 3aJaHUEM,
MOJIEJIb COXPAHEHA B MIPUTOHOM ISt
DKCIIOpTa (popMaTe TaHHBIX, TOJTHOCTHIO
B COOTBETCTBHHU C 3aJaHueM - 20
0ayToB. MIMeIOTCSA HENOCTATKH,
KOTOpBIE YCTPAHEHBI MOCJe 3aMeuaHuit
npenonasarens - 11-19 6annos.
VIMeroTcst HeTOCTaTKH, KOTOphIE HE
OBLTH YCTPAHEHBI TTOCIIEC 3aMEYaHMI
MPETo1aBaTeNs, HE BHIOIHEHBI
HIIEMEHTAPHBIE IIPOYHOCTHBIE PACYCTHI,
HE BBITOJIHEHO COXPaHEHHE MOJICIH B
MPUTOTHOM JIJIsI SKCTIOpTa popmaTe
naHHbIX - 1-10 O0amroB. 3amanue He
BBINOJIHEHO - 0 0aI0B.

3a4CT

10

Texymumii
KOHTPOJIIb

3aganue Ha
MPAKTHYECKOE 3aHSATHE
2

20

B TeucHHME MPAKTUIECKOTO 3aHATHS
CO3/1aHa apaMeTpU30BaHHAS
TBEpJOTENbHAS MOJIEIIb JIETalH,
MPOBEJICH IIEMEHTAPHBIN TPOYHOCTHOM
[pacyeT B COOTBETCTBHH C 3aJaHUEM,
MOJIENIb COXPaHEeHa B MIPUTOJHOM ISt
BKCIIOpTa (popMaTe NaHHBIX, TOJTHOCTHIO
B COOTBETCTBHHU C 3aJaHueM - 20
0ayToB. MIMeIOTCS HENOCTATKH,
KOTOpBIE YCTPAHEHBI MOCJe 3aMeuaHuit
npenonasarens - 11-19 6annos.
VMeroTcst He1OCTaTK, KOTOphIE He
OBLTH YCTPAHEHBI TTOCIIC 3aMEYaHMI
MPEToiaBaTeNs, HE BHIMOIHEHBI
DIIEMEHTAPHBIE TIPOYHOCTHBIE PACYCTHI,
HE BBIMOJIHEHO COXPaHEHHE MOJICIH B
MIPUTOTHOM JIJIsI SKCIIOpTa popmaTe
nauHbIX - 1-10 O0amroB. 3amanue He
BBIIOJIHEHO - ) 0aI0B.

3aUCT




11

Texymmii
KOHTPOJIb

3amanue Ha

MPAKTUICCKOC 3aHATHC
3

20

B TeueHre MpakTUYeCKOro 3aHsTHS C
co3gada 3D Mozens u3aeus, MoACb
umnoptuposana B [I0 QFORM, 3anaua
MOJITOTOBJICHA K 3aITyCKY, POBEACH
pacueT TePMUYECKOTO 1IMKIa B
COOTBETCTBUU C 3amanueM - 20 0ajuioB.
HMeroTcst HeI0CTaTKu, KOTOPhIE
YCTpPaHEHBI MOCJIC 3aMEYaHHI
npenoaasarens - 11-19 6amnos.
HIMeroTCst HeI0CTaTKU, KOTOPhIE HE
OBLTM YCTPAaHEHbI TIOCIIE 3aMEYaHi
npenogasates - 1-10 6annoB. 3amanue
HE BBIITOIHEHO - 0 0alIoB.

3a4CT

12

Texkymumii
KOHTPOJIb

3aganue Ha
MPAKTHUYECKOE 3aHATHE
4

20

[TonrororieHa 3agaya TCUCHUS
HECOKUMAaeMOM JKUIKOCTH Yepes
cucreMy koH(py3op-nuddysop B I10
ANSYS Workbench 1 ANSYS Fluent,
MIPOBEICHO KOMITBIOTEPHOE
MOJICTTUPOBAHNE B COOTBETCTBHUH C
3amanneM - 20 6amtoB. Umerorcs
HEJI0CTaTKH, KOTOPBIE YCTPAaHEHBI TTOCITe
3ameuaHuil npenogasarens - 11-19
0ayToB. MIMEIOoTCSA HENOCTATKH,
KOTOpbIE HE OBUTH YCTPAaHEHBI MOCIIEe
3amedyaHui npenogasarens - 1-10
0asoB. 3ajaHUE HE BBITOJIHEHO - ()
0asIoB.

3a4CT

13

Texymumii
KOHTPOJIIb

3aganue Ha
MPAKTHYECKOE 3aHSATHE
5

20

[loaroroBneHa 3aga4a
MHOTOKpUTEPHATBHON ONTUMU3AIIII
U1 3a1a4d TeYESHUS HeCKUMaeMOou
PKUJIKOCTH Yepe3 CUcCTeMy KoH(]y30p-
mud¢ysop B IIO ANSYS Workbench u
ANSYS Fluent, mpoBezieHo
KOMITHIOTEPHOE MOJICIMPOBAHUE B
COOTBETCTBUH C 3amaHueM - 20 0aIoB.
HMeroTcst HeI0CTaTKu, KOTOPhIE
YCTpaHEHBI MOCIIE 3aMEYaHun
npenonasarens - 11-19 6anmnos.
HMeroTcst He0CTaTKu, KOTOpPBIE HE
OBLTH YCTPAaHEHBI TTOCIIEC 3aMEYaHI
npenonaBarens - 1-10 6annoB. 3ananue
HE BEITTOJIHEHO - (0 0aJIIoB.

3aUCT

14

Texymmii
KOHTPOJIb

IIpakTHueckoe 3aanue
6

20

[IpoBenieH CpaBHUTENBHBIN aHAJIN3
MJIOTHOCTH, TETUIONPOBOTHOCTH,
TEIIOEMKOCTH, KO PUITUEHTA
[lyaccona, moayns FOura ais

craneit AISI 3310, 4815,
Heprkaperomux craneit 316L, SAF2507,
onpe/ieIeHbl MUHUMAaJIbHBIE CKOPOCTH
OXJIKICHHSI TIPU 3aKaJIKE JJIS
YKa3aHHBIX BBIIIE CTAJICH, MPOBEACHO
CpaBHEHHE KPUBBIX COMPOTHBICHHS
nedhopMaIui B COOTBETCTBHH C
samagueM - 20 6autos. UMerorcs
HEJ0CTaTKH, KOTOPhIE YCTPAHEHBI TIOCIIE

3amMevyaHui npenogasarens - 11-19

3a4CT




0ayToB. MIMeI0TCS HEOCTATKH,
KOTOpBIC HE OBLTN YCTPAHEHBI MTOCIIE
3amedaHuii npemnonaasarens - 1-10
0as10B. 3aJaHue HE BBIIOIHEHO - 0
0aJlIoB.

15

Texymmii
KOHTPOJIb

3amanue Ha
MPaKTUYECKOE 3aHITHE

7

20

B TeueHne MpakTUYeCKOro 3aHsATHS C
co3aaHa ucxoaHas 3D Moaens u3aenus,
Mozenb nmnopruposana B [I0 ANSYS
'Workbench, 3aga4ua Tomonorudeckoi
OITHMHU3AINY HCXOTHOTO HU3ACIUS
MOJITOTOBJICHA K 3aITyCKY, POBECHA
TOIIOJIOTHYECKAS ONTHMU3ALIMS
FCXOMHOTO U3IEIH COOTBETCTBHH C
3amanneM - 20 6amios. Umerorcs
HEJ0CTaTKH, KOTOPBIE YCTPAHEHBI TIOCIIE
3ameuaHuil npenogasarens - 11-19
OautoB. IMeroTcst HemoCTaTKu,
KOTOpbIE HE OBUTH YCTPAaHEHBI MOCIIE
3amedaHuil npenonasarens - 1-10
0asuIoB. 3aJaHUE HE BBITOJIHEHO - ()
0aJIJIoB.

3a4CT

16

Texymnii
KOHTPOJIb

HpaKTI/I‘IeCKOe 3aaHuc
8

20

[Ipon3BeeHO yCIEeTHOE MOAKITI0YCHUE
k cucreme [IBK, BeinmonHeHo pemienue
321441 IPOTruda KOHCOJIIBHO
3aKpeIICHHON OalKK B peKUMe
yaajgeHHOro foctyna - 20 6auioB.
HMeroTcst HeA0CTaTKu, KOTOPbIE
YCTPaHEHBI MOCJIE 3aMEYaHHI
npenonasarens - 11-19 6anmnos.
HIMeroTcst HeI0CTaTKu, KOTOPhIE HE
OBLIN YCTPAaHEHBI MOCJE 3aMeUaHuit
npenonasaresns - 1-10 6annos. 3ananue
HE BBIMOJIHEHO - () 6aoB.

3a4YCT]

17

Texymmii
KOHTPOJIb

ITogroroBka
aHAIIUTUYCCKOU
3anmcku mo teMe BKP.
ITocTaHoBKa 3ama4 Ist
KOMITBIOTEPHOTO
MOJIETTUPOBAHMSL.

10

10

CTyAeHT mpeaCTaBIsIieT aHATUTUYECKYIO
3aMiCcKy B pacrieyaTaHHOM BHUJE HA
nmuctax ¢popMaTtoM A4 WK B
RIIEKTPOHHOM BHUJIE Y€pe3 CUCTEMY
JTNYHBIX KaOMHETOB YHUBEPCUTETA.
OdopmiieHne 3anucKu T0JKHO
cooTBeTcTBOBaTh TpeboBanusiM [[OCT
7.32-2017. O6bem He 6omee 15 ctp.
Cpok cauu: B T€UEHHUE CEMeCcTpa, 110
clauM 3a4eTa. B aHanuTHueckoi
3aMrCcKe MPOBEACH KPUTHUECKUX aHATU3
npeameTHoU obmactu BKP.
[TocTaBieHsl 331a4K Ha UCTIOJIb30BaHHE
CPE/ICTB KOMITBIOTEPHOTO
MOJIEITUPOBAHUS U IPOEKTUPOBAHUSI.
TpeboBanus Kk opopMIIeHUIO
BBITIONTHEHHI - 10 6amno. Mmerores
HEJ0CTaTKH, KOTOPhIE YCTPAHEHBI TIOCIIE
3aMe4yaHui npenogaBarens - 5-9
0ayToB. MIMeI0TCS HENOCTATKH,
KOTOpbIE HE OBUTH YCTPaHEHBI MOCIIe
3aMEUaHMil MperoiaBaress, He
BBITIOJTHEHBI 2JIEMEHTApHBIE

3a4CT




HpO‘-IHOCTHBIG pvaeTBI, HEC BBIIIOJIHCHO
COXpaHEHUE MOJICTH B TIPUTOTHOM JIJISI
pKCTIOpTa (popMaTe JaHHBIX - 1-5
0as10B. 3aJaHue HE BBIIOIHEHO - 0
0aJlIoB.

18

Texymmii
KOHTPOJIb

IToaroroBka oTyera Io
teme: "Co3nanue
TBEPAOTEIBHON MOJENH
B CAD-cucreme"

10

10

CTyaeHT npe/ICTaBIsAeT OTUET B
pacre4aTaHHOM BHJIE Ha JINCTaX
dbopmarom A4 WK B SIIEKTPOHHOM BHJIE
yepe3 CUCTEMY JIMYHBIX KAOMHETOB
yHuBepcuteta. OgopmiieHne oryera
TOJPKHO COOTBETCTBOBATH TPEOOBAHMSIM
['OCT 7.32-2017. O6bem He 6oiee 10
ctp. Cpok c1avuu: B TEUCHHE CEMECTpa,
10 cauu 3adeta. B oTueTe uMeroTcs
Bce TpeOyeMble paszaenbl. MadopManus
0 pesyabratax paboThl IpeaCTaBIeHA
mosiHo. TpeboBanus K 0OPMIIEHUIO
BBITIOJIHEHEI - 10 0amioB. MMeroTcs
HEJ0CTaTKH, KOTOPBIE YCTPAHEHBI TIOCIIE
3amMeuyaHuil npenogasarens - 5-9
0ayToB. MIMeIoTCsA HENOCTATKH,
KOTOpbIE HE OBUTH YCTPAaHEHBI MOCIIEe
3aMe4yaHui npenogasarens - 1-5
0asIoB. 3aJaHUE HE BBITOJIHEHO - ()
0asIoB.

3a4CT

19

Texymmi
KOHTPOJIb

IlonroroBka oTueTa mo
TeMe:
"MHorokpurepuaibHas
ONTUMU3ALIMS B 33]1a4e
00 yCTaHOBUBIIIEMCS
TEUEHUHN HECKUMaEeMOU
KHUJKOCTH Uepes
cuctemy KoH(]y30p-

nudpysop"

10

10

CTyleHT IPECTaBISIET OTYET B
pacrieyaTaHHOM BHJIE Ha JINCTaX
dbopmarom A4 UK B JIEKTPOHHOM BHJIC
yepe3 CUCTEMY JTMYHBIX KaOWHETOB
yHuBepcuteTa. OpopmiieHue oTyera
TOJKHO COOTBETCTBOBATH TPEOOBAHUSIM
['OCT 7.32-2017. O6bem ne 6oinee 10
cTp. Cpok cayu: B TEUEHHE CEMECTa,
1o ciauu 3adera. B otyeTe umerorcs
Bce TpedyeMble pasensl. MHpopmarus
0 pe3ysbTaTax padoThl IPEICTABICHA
nonHo. TpeboBaHus K 0POPMIIEHUIO
BBITIONHEHHI - 10 OannoB. Mmerorcs
HEI0CTaTKH, KOTOPbIE yCTPAaHEHBI TTOCIIe
3aMEeYaHHi rpernoaasarens - 5-9
OannoB. IMeroTcs HeaoCTaTKu,
KOTOpBIEC HE OBUTN YCTPAHEHBI MTOCIIE
3aMeudaHuil npenojasarens - 1-5
0as10B. 3aJaHne HE BBIIOIHEHO - 0
0aJoB.

3a4YCT]

20

ITpome-
KYTOUHAS
arTecTanus

3auer

100

3adeT MPOBOAUTCA B MUCbMEHHOM
dopme. B dunere conepxkurcs 2
TEOPETHUECKUX BOMPOCA U
MpaKTUYECKOE 3a/IaHue.

Bpewms Ha moarotoBky orsera 120
MUHYT.

3a OTBET Ha KaXKAbI TEOPETUUECKUI
BOIIPOC - MakcuMyM 20 GaiioB.

3a nmpakTudeckoe 3agaHue - 60 6amioB.

KpI/ITepI/II/I OLICHNBAHUA OTBCTOB Ha

3a4CT




TEOPETUIECCKUE BOMPOCHI:
(0 GanyIoB - HET OTBETA Ha BOTIPOC

5 6anioB - OTBET Ha BONIPOC AaH
YaCTUYHO, UMEIOTCSI JIOTHUECKUE U
(dakTUYeCcKre OMMUOKH, OTBET
OMMUPAETCS TOJILKO HA MaTepUAITBI
TIEKIIUHU, OTCYTCTBYET KPUTHUECKAS
OIICHKA JIaHHBIX, HET TPUMEPOB.

10 6anioB - OTBET HAa BOMPOC JaH
MOJTHOCTBIO, HO €CTh JIOTHYECKHE WITH
(dakTUYeCcKre OMMUOKHU, OTBET
OINMUPAETCS TOJILKO HA MaTepUAITBI
TIEKIIMY, IMEETCS KPUTUIECKAs OlleHKa
W3BECTHBIM JIaHHBIM, TIPUBEICHBI
MPUMEPBHI.

15 6anioB - OTBET HA BOIIPOC JIaH
MOJTHOCTHIO, HO €CTh HE3HAYUTEIILHBIC
HETOYHOCTH, OTBET OMUPAETCS TOJIHKO
Ha PyCCKOS3bIYHBIC HCTOYHUKHU
WH(OPMAITUH, B TOM YUCIIE MaTEPUAITBI
TIEKIIMH, TaHbl CCHUIKH Ha
WCTIOJIb30BaHHBIC HCTOYHUKH
WH(POPMAINH, €CTh KPUTHIECKAs
OIIEHKA M3BECTHBIX JAHHBIX, TPUBEICHBI
MPUMEPBHI.

20 6aIoB - TaH UCUEPIBIBAOIITUI
OTBET Ha BOMPOC, NH(OPMAITUS B3sITA U3
HECKOJIBKMX HCTOYHHUKOB, B TOM YHUCIIE
HA MTHOCTPAHHOM SI3bIKE, PUBEICHBI
CCBUIKH Ha ICTOYHHKH WH(POPMAIINH,
MpOBeJIcHA KPUTUIECKasl OIICHKA
W3BECTHBIX TAHHBIX, IIPUBEICHBI
MPUMEPBHI.

Kputepuu olieHUBaHUS PE3yJIbTaTOB
MPAKTHYECKOTO 3a/IaHus:

(0 OaIoB - 3a7aHNE HE BBIIOJIHEHO.
Ecau 3amanue BBITOIHEHO, TO OT
MaKCHMAaJIbHOTO KOJIMYECTBa 0ajIoB
BBIYUTAIOTCS MTpadHbIE OB

- 20 0ayIoB - HE BBHIIOIHEHA
MHOTOKPHUTEPHAIIbHAS ONITUMU3AIIHS
- 40 6aIoOB - HE IMOATOTOBIIEH OA30BbIH
BapHAHT MOJICJTH U HE BBIITOJIHEHA
MHOTOKPHUTEPHAIbHAS ONITUMHU3AITHSL.
- 2 OajuTa 3a KaKJI0€ OTCTYIUICHHE OT
3aJ1aHHOM B 3aJJaHUU I'€OMETPUH B
ncxondou 2D monenn.

- 2 GaJna 3a KaXaylo OTCTYIUIEHHE OT
WCXOJHBIX JIAHHBIX TPU MTOCTAaHOBKE
3aauH.

- 2 OajuTa 32 HEKOPPEKTHO 33JITaHHBIC
KPUTEPHH OTITUMH3AIMN

- 2 OajuTa 32 HEKOPPEKTHO 33JITaHHBIC
OTPaHUYCHUS TIPU BBHITIOJTHEHUU
ONTUMM3ALINH.




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOU IIponenypa nposeneHus Kpurepun
ATTECTAIH OLICHUBaHUS
3a4yeT MOKeT ObITh BHICTABJIEH I10 pe3yJbTaTaM TEKYILEro
KOHTpOJISl B cemecTpe. [y momydeHus 3aueTa HeoOXoqumo
HaOpaTh He MeHee 60% 0T MakCUMaJIbHO BO3MOXHOIO KOJIMYECTBA
0aJIJIOB 32 MEPOTPUATHUS TEKYIEro KoHTpous. Eciu HabpaHo
MeHee 60% 06aioB, HO IIPU 3TOM BBIIIOJIHEHbBI BCE MEPONPUSATHUS
TEKYLIEro KOHTPOJISL, CTYAEHT JI0MyCKAETCs K 3a4eTy. 3a4eT
COCTOMT U3 TEOPETUYECKON U MPAKTUYECKON YacTu. B
TEOPETUIECKON YacTH HEOOXOAMMO JaTh OTBET Ha 2 BOMPOCa IO
coZiep KaHMIO Kypca. B mpakTudeckoit yactu He0OXOAMMO B coorBeTcTBUM C
3a4yer CMOJIETTUPOBATH MPOLIECC NOMyUeHUs uzaenus merogom SLS,  |mm. 2.5, 2.6
COITIacCHO BapuaHTy 3agaHud. Ha Beinmosnenue teopetudyeckor u |[lonoxxenus
npakTuyeckor yactu orBoautcs 120 munyT. OLieHKa 3a4T€HO
BBICTABJIETCA €CJIU CTYACHT MOJy4r 32 TEOPETUUECKYIO U
MPaKTUYECKYIO YacTh He MeHee 60% OT MakCUManbHO
BO3MOXKHOTO KoyimuecTBa 0amioB. Ecnu cTtyneHT nHabpan MmeHee
60% OannoB 3a 3auet wiu HaOpaa menee 60% Gasos 3a
MEPOTPUATHSI TEKYIIIETO KOHTPOJISI ¥ TIPYA STOM HE BBITIOJIHUT BCE
MEPONPUATHSI TEKYILIETO KOHTPOJIS, CTYIEHT MOJy4aeT OTMETKY
HE3a4TEHO.
6.3. ITacniopt ¢oHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
onmeTerInm COVIIETATRL ODyHEi 123 Jafs[e[7[s[o]rof1 121314 s[16]1 7181920
3HaeT: COBpEeMEHHbIE HH(POPMALIMOHHO-
OITK-6 KOMMYHHKAaIHOHHBIC TEXHOJIOTHH, cpescTBa | | | | | | | | N n
KOMIIBIOTEPHOTO MOAEIUPOBAHUS U
MIPOCKTUPOBAHHUS
'YMeeT: UCI0Ib30BaTh COBPEMEHHBIE
H(GOPMAITMOHHO-KOMMYHUKAIIMOHHbBIE
OIIK-6 TEXHOJIOTHH, TJI00aIbHbIe HH(POPMALIMOHHBIC H+ RO
pECYpCHI B HAyYHO-UCCIIEIOBATEIbCKOM
e TEIIbHOCTH
MeeT NpaKTUYECKUI OIIBIT:
OIIK-6 KOMITBIOTEPHOTO MOJICIMPOBAHUS U el ol ol A ol A
[IPOCKTUPOBAHUS
3HAET: COBPEMEHHBIE CPE/ICTBA
OIIK-13 KOMITBIOTEPHOTO MOJICIMPOBAHUS U HHHH + +
MPOCKTUPOBAHUS
YMeeT: MpUMEHSITh COBpEMEHHbBIE U POBHIE
OIIK-13 [IPOrpaMMBbl IPOEKTUPOBAHUS R ol ol e o e e o o A S O
TEXHOJIOTMUYECKUX MAIIMH U 000pYIOBaHUS
MMeeT npakTU4eCKUM OIIBIT:
OITK-13 MOJICTTUPOBAHUS paOOTHI U UCTIBITAHUS b e b bl e L

PaboTOCIIOCOOHOCTH, MPOCKTUPYEMBIX
TEXHOJIOTHYECKHIX MAIIMH U 000PY/IOBaHUS

TumnoBbie KOHTPOJIBHBIC 3a/IaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

He npenycmorpena

0) OononHumenvbHas 1umepamypa:

He nipenycmorpena

6) omedecneeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ducuunﬂuHe, umeruuecs 6 oubnuomexe:

He npenycmoTtpenbt

2) MemoouuecKue ykazarus 0is CMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!

1. IlmanmpoBanue u oOpaboTka skcriepumenTa B OM/[: KOHCTIEKT JIeKITui
[Dnexrponnsiii nokyment] / @.C.[younckuii, M.A. CocenkoBa. — UenssOnHCK:
NzparensctBo FOYpI'Y, 2007. — 25 c.

2. MareMarnueckoe MOJAEINPOBAHUE CIOKHBIX CUCTEM B METAJUTYPrUH:
KOHCIEKT JIeKIui [DnekTpoHHbli qokymMeHT] / A.B. Beiipun. — YensOuHck:
N3parensctBo FOYPILY, 2012. — 66 c.

3. CpencrBa KOMIIBIOTEPHOTO MOJEIUPOBAHUSA U IPOECKTUPOBAHUS B
METaJTyPTrun: METOJUYECKUE YKa3aHUs K OCBOSHUIO AUCIUIUIUHBI / B.A. IBaHOB. -
Yensounck: Uznarensckuit ientp FOYpI'Y, 2020. - 22 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

1. IlnanupoBanue u oOpaboTka 3xcriepuMenTa B OM/I: KOHCIIEKT JICKIIHIA
[OnexTponnslii nokyMeHTt] / @.C.Jlyounckuii, M.A. CocenxoBa. — YenssOnHCK:
N3parensctBo FOVYPI'Y, 2007. — 25 c.

2. MaremMarnueckoe MOJAEIUPOBAHUE CIOKHBIX CUCTEM B METAJUTYPTUH:
KOHCIIEKT JIEKIIUH [ DNeKTpoHHbIN 10KkyMeHT]| / A.B. Beiapun. — UensiOunck:
N3parensctBo FOYPL'Y, 2012. — 66 c.

3. CpencrBa KOMIIBIOTEPHOTO MOJEIMPOBAHUA U IPOCKTUPOBAHUS B
METAJLTypTrun: METOJUYECKUE YKa3aHUs K OCBOSHUIO AUCIUIUIUHBI / B.A. 1IBaHOB. -
Yensounck: Uznarensckuit nentp FOYpI'Y, 2020. - 22 c.

JJIEKTPOHHAsA Y4eOHO-MeTOAMYECKAs TOKYMEeHTaIlUsA

HaumenoBanue
No B peeypeas | bubnuorpaduyeckoe onrcanue
JIUTEPaTyphbl AJIIEKTPOHHOU
bopme
[op6artok, C.M. ABTOMaTU3UPOBAHHOE ITPOCKTUPOBAHKE
SEC 000pyIOBaHUS U TEXHOJIOTUH : KypC JICKIHA : yueOHOe mocodue
1 JlonoiHUTEIBHAS 3 IATEBCTE] / C.M. I'op6attok, M.I. HaymoBa, A.1O. 3apanun. — Mockaa :
UTEpaTypa ams MUCHUC, 2015. — 62 c. — ISBN 978-5-87623-961-7. — Texkct
: QJICKTPOHHBIN // DIIEKTPOHHO-O0MOIMOTeUHast cructema «JlaHby :
[caiiT].— URL.: https://e.lanbook.com/book/93646
SBC BepxotypkuH, E.}O. UnTepdeiic u renepupoBaHue CETKH B
b OcHoBHas S — ANSY'S Workbench : yae6noe nocobue / E.}O. Bepxorypkus,
nureparypa Tans B.H. ITamenxo, B.b. IIscenxuii. — Mocksa : MI'TY um. H.O.
baymana, 2013. — 63 c. — ISBN 978-5-7038-3691-0. — Tekcr




: BIIEKTPOHHBIH // DIEKTPOHHO-O0MONMHMoTeuHas crucreMa «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/58419

KommbtorepHas rpaduka B CAIIP : yueOnoe nocodue / A.B.
[Ipuemsimies, B.H. Kpyros, B.A. Tpesns, O.A. KopmakoBa. —

OcHOBHas IbC Canxr-IletepOypr : Jlanp, 2017. — 196 c. — ISBN 978-5-8114-
M31aTebCTBA . .
nuTeparypa 2284-5. — TekcT : aeKTPOHHBIH // DNeKTPOHHO-ONOIOTeYHAS
Jlanb 9
cuctema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/90060
bananos, A. H. ckyccTBennbiit untemiekt. [lonnmanue,
PUMEHEHUE U MePCIEKTUBHI | yueOHUK 171 By30B / A. H.
OCHOBHAS 9bC bananoB. — 2-e u3n., crep. — Cankr-IletepOypr : Jlans, 2025.
sreparypa 3aTeNbCTBA — 312 c. — ISBN 978-5-507-52357-3. — Teker :
Jlanp QJIeKTPOHHBIH // JIaHb : 3IeKTPOHHO-O0MOIMOTEYHAs cCUcTEMa. —
URL.: https://e.lanbook.com/book/448697 (nara obpaienus:
08.07.2025). — Pexum noctyma: AJjis aBTOPU3. MOIb30BATEICH.
MurtsikoB, E. C. IcKyCCTBEHHBIN MHTEIUIEKT U MAIIMHHOE
oOyuenue : yueOHoe mocodue s By3os / E. C. Mutsikos, A. T.
ononHuTebHAS ObC [[ImeneBa, A. U. Jlanptaun. — Cankrt-IleTepOypr : Jlans, 2025.
reparypa M31aTeNbCTBA — 252 c. — ISBN 978-5-507-51465-6. — Tekcr :
Jlanb DIIEKTPOHHBIHN // JIaHb : 2IeKTPOHHO-OMOIHOTEYHAS CHCTeMa. —
URL: https://e.lanbook.com/book/450827 (nara oOpareHus:
08.07.2025). — Pexkum mocTyna: A1 aBTOpH3. TIOJIb30BaTENCH.
AGOacos, U. b. KomnsrorepHoe MojiennpoBaHue B
MPOMBIIIIEHHOM Au3aiine : MoHorpadus / U. b. A6GacoB. — 2-¢
OCHOBHAS SbC u3a., non. — Mocksa : JIMK Ilpecc, 2023. — 112 c. — ISBN
reparypa W3/1aTeNbCTBA 978-5-93700-197-9. — TekcT : aneKTpoHHbIM // JIaHb :
Jlanb DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/348107 (nata oOpareHus:
08.07.2025). — Pexkxum mocTyna: AJis aBTOPH3. TIOJb30BaTENCH.
Coseptkos, I1. . Komnsrorepaoe moaenuposanue / I1. U.
SEC CoeptkoB. — Cankr-IlerepOypr : Jlans, 2023. — 424 ¢. —
JlonomHUTEIBHAS ISBN 978-5-507-46708-2. — TekcT : 3neKTpoHHBIH // JIaHb :
M31aTeNbCTBA )
nuTeparypa T AIEKTPOHHO-OMOIMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/339761 (nara obparmmenus:

08.07.2025). — Pexum nocryna: 1jig aBTOPU3. MOJIb30BATEEH.

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHHUS:

N —

. Microsoft-Office(6eccpouno)
. PCK Texnonoruu-Cucrema "llepconanbsublii BuptTyanbHbiid komnsiorep" (ITBK)

(MS Windows, MS Office, otkpbiToe I10)(6eccpouno)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

4. -ProCAST(6eccpouHno)

[Tepeuens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH()OPMAIMOHHBIX

Her

CIIpaBOYHBIX CUCTCM:

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue I CIUTITHHBI

Bun 3anaruit

|N9 ayzl.l OcHoBHOE 000py/IOBaHUE, CTEHIBI, MAKETHI, KOMIIBIOTEpHAsI TEXHUKA,




NpeAyCTaHOBJIEHHOE MPOrpaMMHOE 0OecTieueHHe, UCTIONb3yEeMOe [T
pa3IMYHbIX BUIOB 3aHITHIA

[IpakTnueckue 338

11K, mpoexTop, 3KpaH, KOMIOBIOTEPHEIN KIacc ¢ JOCTYIIOM B IHTepHET
3aHsTHA U cemuHaph! |(JLk.) - 1P P, SKpat, p HOCTY p
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Jlexknun (1K)

[1K, mpoekTop, 3KpaH

[IpakTnueckue
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3aHATHUS U CEMUHAPBI




