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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: OCHOBBI TEXHHYECKOTO IPOSKTUPOBAHUS IS
peleHus 3a/1a4, OTHOCSIINXCS K
npodeccHoHaTBHO eI TebHOCTH

OIIK-5 CnocobeH pa3zpabaTbIBaTh aHATUTHYECKUE H|YMEET: BHIOMPATh U IPUMEHSTh IIEPEI0BbIE METOBI
YHCIIEHHBIE METO/IBI IIPH CO3JJAHUU MaTeMaTHUECKUX | TEXHOIOTUH MTPOSKTUPOBAHUS WIIH UCIIOIh30BaTh

MoJieieii MallliH, TPUBOAOB, 000PYIOBaHMUS, TBOPYECKUI OAXO JUIsl pa3paOOTKH HOBBIX U
CHCTEM, TEXHOJIOTHYECKHX MPOIIECCOB OPUTHHAIBHBIX METOIOB IPOCKTHPOBAHUS H
pa3padoTKu

Nmeer HpaKTI/I‘leCKI/Iﬁ OIIBIT: ITPOCKTUPOBAHUA C
HCITOJIb30BAHUCM KOMITBIOTCPHBIX CPCACTB

3. Mecro aucuuniuHbl B crpykrype OII BO




BHJIOB pabOT yueOHOTO MIaHa

HepequL nMpeAICCTBYIOMNUX NTUCIUIIINH, HepequL nociacayromux IuCUrIlInH,

BHJIOB paboT

Her He npexycMmoTpensl

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:
Her

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mas TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOU

paboThl
Pacnpenencnue
Bcero |10 ceMecTpam B yacax
Bun yaeOHo# paboTh
4acoB Homep cemectpa
1
OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 72 72
Ayoumopnvie 3aHAmusL: 32 32
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 16 16
ayuTOpHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 35,75 35,75
[ToaroroBka otuera no teme: "MHOroKpuTepHUaibHAsl ONTUMU3AIUS B
3a/1a4e 00 YCTAaHOBUBIIIEMCS TEYCHUH HECKUMAEMOM KHIKOCTH Yepe3 8 8
cuctemy koHpy3op-auddysop"
[TonrotoBka otuera no teme: "Co3nanue TBEpAOTEIHHON MOJEIN B 3 3
CAD-cucteme"
ITonroroBka k 3adery 5,75 5.75
[ToaroroBka ananutuyeckoi 3anucku no reMe BKP. [ToctanoBka 14 14
3a/1a4 Ui KOMITBIOTEPHOTO MOJEIUPOBAHHUS.
KoHCynbranuy 1 poMeKyToYHasl aTTeCTalus 4,25 4,25
By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConepxkaHue TUCHMILIMHBI

O0BeM ayIUTOPHBIX 3aHITHI TTI0
pa;;(_;na HaumeHnoBanue pa3nenoB JUCHUILIMHBI BHJIaM B Hacax
Bcero J | II3 JIP
1 Bsenenue. I/IH(boinIauHOHHme TEXHOJIOTUU B ) ) 0 0
METAJTypru4ecKoi oTpaciu
2 |CAD-cucremsl 6 2 4 0
3  |CAE-cucrtemsbl 10 4 6 0
4  |bubnuotexu u 0a3bl JaHHBIX MaTepUaoOB 4 2 2 0
5 [IporpamMHbI€ pelieHus 1711 MHOTOKPUTEPUATBHOMN 4 ) ) 0
ONTUMU3ALNH




6  |BbICOKONPON3BOINUTENBHBIE BEIYUCIICHUS B METAJUTypPruu 4 2 2 0
7 Nunyctpus 4.0. Merannyprus. OnelT BHEAPEHUs ’ ) 0 0
pEIIeHUH.
5.1. Jlekuum
Ne Ne Kox-
HanmMeHoBaHMe WITH KpaTKoe CoZlepKaHKe JEKIIMOHHOTO 3aHATHUS BO
neKuujpasaena
4acoB
BBeneHue: CTpykTypa Kypca, KpUTepun OLeHUBaHUs. JKU3HEHHBIN HUKII
nponykiuu. MHpopMaronHas HHQPacTpyKTypa METaJLTy prudeCcKux

1 1 |npeampusaruii. O630p cpenCTB KOMIBIOTEPHOTO MIPOSKTUPOBAHUS U 2
MOZIEJTUPOBAHUS ¥ UX IPUMEHEHHE Ha Pa3IMyYHBIX 3Talax )KU3HEHHOIO LUK
IPOAYKIINU.

Cospemennsie CAD-cucremsl. Haznauenue. Kiaccuduxanus. Ctpykrypa.

) ) MeTonbl 1 mpueMbl TpoekTupoBaHusi. OCOOEHHOCTH TPUMEHEHUSI. )
BcnomorarenbHble HHCTpyMeHTHI. B3aumoneiicteue ¢ CAE- cucremamu: popmarsl
oOMeHa TaHHBIMH, TPOBEPKA T€OMETPUH.

3 3 CoBpemennbie CAE-cuctembl. Haznauenue. Knaccugukanus. Ctpykrypa. )
KiroueBble anroputmMbl. OrpaHn4eHust 1 0COOEHHOCTH PUMEHEHHUS.

4 3 CoBpemennbie CAE-cuctemMbl. KittoueBbie anroputMbl. OrpaHudeHus u )
0COOCHHOCTH PUMEHEHHSI.
bubnnoTexu u 6a3bl JaHHBIX MaTepranoB. CBOMCTBA U MOJIENIM MaTepHUajoB

5 4 BOCTPEOOBaHHBIE B IIPOIIECCAX KOMIIBIOTEPHOTO MOJECITUPOBAHUS U )
npoeKTHpoBaHus. bubnnorekn MarepuaaoB: Ha3HaYeHHUE, 0COOEHHOCTH
[PUMEHEHHUS.

6 5 [IporpaMMHBbIe IPOAYKTHI U PEIICHUS UII MHOTOKPUTEPHAIBHON ONTUMU3ALIUH. )
Haznauenue. KimroueBblie anroputMmsl. [IpakTuka ncnonb3oBaHus

7 6 BBICOKONIPON3BOINTENBHBIE BBIYUCICHUS B METAILUTypruu. ONucaHue npeaMeTHON )
00acTy, NpUMepsl pereHnil, 000CHOBaHNE PUMEHUMOCTH

3 7 Nunyctpus 4.0. Meramnyprust. Onucanue npeMeTHOl 00J1acTi, 0COOEHHOCTH )
texHonorui Mugyctpuu 4.0, mpuMepbl pelieHrid, ONbIT BHEIPEHUS.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
Ne Ne Kox-
HanmenoBaHMe niM KpaTkoe COAepKaHUe MPAKTUYECKOTO 3aHATHS, CEMUHApa BO
3aHATHUA[pa3ena
4acoB

1 ) Co3znanue napaMeTpu30BaHHbBIX TBepaoTeNbHbIX Mozenei B [0 KOMITAC-3D. )
JeMeHTapHbIe TPOYHOCTHBIE pacueTsl. Jkcnopt moaenen 1t CAE.

) ) Co3znaHue nmapaMeTpru30BaHHBIX TBepA0TeNbHBIX Mozenei B 10O SolidWorks. 5
DneMeHTapHbIe MPOYHOCTHBIE pacueThl. DKcnopT monenei aisa CAE.

3 3 QFORM. KomnerorepHoe MOZICITPOBAHHE TEPMUECKHX KOopoOseHui ’
TOHKOCTEHHBIX TOPUCTBIX U3AEIHUI

4 3 ANSYS Fluent. KomnproTepHO€ MOAEIUPOBaHUE YCTAHOBUBIIIETOCS MPOIIECCca )
TEUEHHUS HECXKMMAEMOH )KUIKOCTH Yepe3 cucteMy KoH(y3op-nuddy3op.

ANSYS Workbench. MHorokpurepuaibHas ONTUMH3AIMS, HA IPUMEpPE

5 3 |ycTaHOBUBLIETOCS MPOIECCa TEUEHUS] HEC)KUMAEMOM KUIKOCTH Yepe3 CUCTEMY 2
koH(y30p-Tubdy30p.

6 4 BH6im0TeI<I/I 1 0a3bl JaHHBIX MaTepuasoB. V3BieueHne 1 aHaJIn3 JaHHBIX 110 5
CBOMCTBAM MaTepUasoB.

7 5  [Tomomoruveckast ontuMu3zaius kKoHcTpykuuii. ANSYS Workbench. 2

8 6  |BbICOKONPOM3BOIUTENBHBIE BBIUUCIEHUS B MeTauyprun. Perucrpanus Ha [I1BK. 2




Pemienue 3a1aun n3ruda KOHCOJMBHO 3aKperieHHo Oanku cpeactBamMu ANSY'S
Workbench Ha cynepkommbrorepe.

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenane CPC

Crincok nureparypsl (¢ yKa3aHUEM Kon-
IMoxsunx CPC pasnesoB, miaB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc 4acoB
[loaroroBka oT4era no TeMe:
"MHOrokpurepuaibHas ONTUMU3ALNS B
3aaue 00 yCTaHOBUBIIEMCS TCUCHUH 1 1 8
HEC)KMMAEMOM JKUJKOCTH Yepe3 CUCTEMY
koH(y30p-muddy30p"
[logroroBka ordera o teMe: "Co3maHue | 3
TBeproTenbHoi Monienu B CAD-cucreme"
[lonroroBka K 3a4eTy 1 1 5,75
[ToaroToBKa aHATUTUYECKOW 3AIIUCKU 10
teme BKP. IToctanoBka 3agay misa 1 1 14

KOMITBIOTCPHOT'O MOJACIIMPOBAHUA.

6. DoHJ OLIEHOYHBIX CPEACTB IAJd IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbHON MPOrpaMMbl OCYILECTBIISIETCS B
cootBeTcTBUH ¢ [lonokennem o 6aIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTATOB

y4eOHOM IEeSITEIHHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabubie meponpusitusa (KM)

HazBaunue
KOHTPOJIBHOTO
MEPOIPUATHUS

Ne | Ce- Bun
KM|mecTp| KOHTpoJIs

Makc.
Oan

Bec [opsinok HauncneHus 6aIoB

Yuu-
TBEIBA

ercs
B [TIA

Texymnii |[TucbMeHHbIN OnpoC MO
KOHTPOJIb nexuuu 1

BOIIPOC:

1| 100

KoHTpobHBIE BOMPOCHI K pa3zeny
BKJIIOYAIOT B €051 5 BOIPOCOB, KaXK bl
OlleHHBaeTCa MakcuMyM B 20 6aiioB.
Kpurepuu orieHMBaHUsI OTBETA Ha

(0 GasToB - HET OTBETA Ha BOIIPOC

5 6ajuIoB - OTBET HA BOMPOC JaH
YaCTUYHO, IMEIOTCS JIOTHYECKUE U
(dakTHUeCKre OMMOKH, OTBET
OMHUPAETCS TOIBKO Ha MaTEepHaIbI
JIEKIIUU, OTCYTCTBYET KpUTHUECKAs
OIICHKA JJAHHBIX, HET IPUMEPOB.

10 6amtoB - OTBET HA BOIIPOC JIaH
[MOJTHOCTBIO, HO €CTh JIOTHYECKUE UIIH

3a4YCT]




(dakTUYeCcKre OMMUOKHU, OTBET
OTIMPAETCS TOJIBKO Ha MaTEepHAITbI
TIEKIIMU, IMEETCS KPUTUIECKAs OllEHKa
W3BECTHBIM JTaHHBIM, TPUBEICHBI
MPUMEPBHI.

15 6anioB - OTBET HA BOIIPOC JIaH
[MOJTHOCTBIO, HO €CTh HE3HAYUTEIbHEIC
HETOYHOCTH, OTBET OMUPAETCS TOJIHKO
Ha PyCCKOS3bIYHBIC HCTOYHUKHU
WH(OpMAITIH, B TOM YHCIIC MaTEPHAITBI
JIEKIIMH, JaHBI CCHUIKH Ha
HCII0JIb30BAaHHbIE HCTOYHUKHU
WH(POPMAINH, €CTh KPUTHIECKAs
OIICHKA W3BECTHBIX JJAHHBIX, TPUBEIACHBI
MPUMEPBHI.

20 6aIoB - TaH UCUEPIIBIBAOIITUI
OTBET Ha BOMPOC, UH(OpMAITUS B3sITA U3
HECKOJIBKHUX NCTOYHHKOB, B TOM YHCJIE
HA MTHOCTPAHHOM SI3bIKE, PUBEICHBI
CCBUIKM Ha UCTOYHUKU MH(OpMaInH,
MpOBeJIcHa KPUTHIECKasl OIICHKA
W3BECTHBIX JTAHHBIX, TPUBEICHBI
MPUMEPBHI.

Texyuui
KOHTPOJIb

ITuceMeHHBIM Onpoc 1Mo
JIEKIIAU 2

100

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

(0 GanyIoB - HET OTBETA Ha BOTIPOC

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

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

15 6anoB - OTBET Ha BONPOC JaH
MMOJIHOCTBIO, HO €CTh He3HAYNTEIbHEIC
HETOYHOCTH, OTBET OMTUPAETCS TOIHKO
Ha PyCCKOSI3bIYHbIE HCTOUHUKHU
WH(POPMAITUH, B TOM YHCIIC MaTepHaTbl
JIEKIIMH, JaHBI CCHUIKH Ha
HCIIOJb30BaHHbIE HCTOUHUKH
WHGOpPMAINH, €CTh KPUTHIECKAs
OIICHKA M3BECTHBIX JIAHHBIX, IIPUBECHBI
MPUMEPBHI.

20 6aIoB - TaH UCYEPIIBIBAOIITII
OTBET Ha BOMPOC, UH(OPMAIIUS B3sITA U3
HECKOJIbKUX MCTOYHHKOB, B TOM YHCIIE
HA MTHOCTPAHHOM SI3bIKE, PUBEICHBI

3a4CT




CCBUIKH Ha UICTOYHUKH WH(OPMALINH,
[IPOBEICHa KPUTHYECKAs OLICHKA
WU3BECTHBIX JAHHBIX, IPUBEICHBI
[IPUMEPBI.

Texymui
KOHTPOJIb

[T1uceMeHHBINM Onpoc Mo
JeKIuu 3

100

KoHTposibHBIE BOMIPOCHI K pa3eny
BKJIIOYAIOT B ce0s1 5 BOMPOCOB, KaXKIbIi
OlleHUBaeTCcs MakcuMyM B 20 6aos.
Kpurepuu olieHMBaHUsI OTBETA Ha
BOMPOC:

(0 GansioB - HET OTBETA Ha BOIIPOC

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

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

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

20 6aIoB - 1aH UCUEPIBIBAIOIIUI
OTBET Ha BOMPOC, HHGOPMAIIHSI B3STA U3
HECKOJIbKUX UCTOYHUKOB, B TOM YHCIIE
Ha WHOCTPAHHOM SI3BIKE, IIPUBEICHBI
CCBUIKH HA UICTOUYHUKH WH(OPMAITUH,
MPOBE/ICHA KPUTHUECKAs OTICHKA
M3BECTHBIX JJAHHBIX, TPUBEIACHBI
MPUMEPBHI.

3a4CT

Texymumii
KOHTPOJIIb

[TrncpMeHHBI OMPOC MO
Jexnuu 4

100

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

(0 GaJyIoB - HET OTBETA Ha BOIIPOC

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

10 6anoB - OTBET HAa BOIPOC JaH
[IOJIHOCTBIO, HO €CTh JIOTHYECKHE WU
(dbakTHuecKrue OMmMuOKH, OTBET

3a4CT




OIUPACTCS TOJIBKO Ha MaTepPHAaIIbI
JTIeKIIMH, IMEETCSI KpUTHIECKasl OLlCHKa
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
JIEKIIMH, JAHBI CCBUIKH Ha
WCIIOJIb30BaHHBIC UCTOYHUKHU
WH(OPMAIINH, €CTh KPUTHYECKAS
OLICHKA U3BECTHBIX JIAHHBIX, IPUBEIICHBI
HpHMEPBI.

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

Texymmii
KOHTPOJIb

[TruceMeHHBIN ONpocC Mo
JICKIHUH 5

100

KoHTposibHBIE BOIPOCHI K pa3eny
BKIIIOYAIOT B ce0s1 5 BOMPOCOB, KaXKIbIi
OlleHUBaeTCs MakcuMyM B 20 6aios.
Kpurepuu olieHMBaHUsI OTBETA Ha
BOIPOC:

(0 GanyioB - HET OTBETA Ha BOIPOC

5 6anioB - 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
dakTruecKkre ommOKH, OTBET
OMUPAETCS TOIBKO Ha MaTepHabl
TIEKIINH, UMEETCSI KpUTHIECKast OIleHKa
W3BECTHBIM JAHHBIM, TPUBEICHBI
MPUMEPBHI.

15 6anioB - OTBET HAa BOMPOC JaH
MOJIHOCTHIO, HO €CTh HE3HAUYUTEILHBIE
HETOYHOCTH, OTBET OMUPAETCS TOIBKO
Ha PYCCKOSI3bIYHBIC HCTOUHUKH
WHGOpPMAINH, B TOM YHCIIE MaTepHaIIbI
TIEKIMH, TaHbI CCHIJIKY 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 SI3BIKE, IIPUBEICHBI
CCBUIKH HA MICTOUYHUKH WH(GOPMAIUH,

3a4CT




[IPOBE/ICHA KPUTHUYECKAs OLICHKA
WU3BECTHBIX JAHHBIX, IPUBEICHBI
[IPUMEPBI.

Texymmii
KOHTPOJIb

ITuceMeHHBIM Onpoc 1Mo
JIEKIIUH 6

100

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

(0 GanyIoB - HET OTBETA Ha BOTIPOC

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

10 6anioB - OTBET HAa BOMPOC JaH
MOJTHOCTEIO, HO €CTh JIOTHYECKHUE WITH
dakTUYecKue OmnOKHU, OTBET
OIHPAETCS TOJIBKO Ha MaTepUaIbI
TIEKIIUY, UIMEETCS KPUTUIECKas OlleHKa
W3BECTHBIM JIAHHBIM, PUBEICHBI
MPUMEPBHI.

15 6anoB - OTBET Ha BONPOC JaH
MMOJIHOCTBIO, HO €CTh He3HAYUTEIbHEIC
HETOYHOCTH, OTBET OMTUPAETCS TOIHKO
Ha PyCCKOSI3bIYHBIE HCTOUHUKHU
WH(POPMAITUH, B TOM YHCIIC MaTepHaTbl
JIEKIIMH, JaHBI CCHUIKH Ha
HCIIOJb30BaHHbBIE HCTOUHUKH
WHGOPMAINH, €CTh KPUTHIECKAs
OIICHKA M3BECTHBIX JIAHHBIX, IIPUBECHBI
MPUMEPBHI.

20 6aIoB - TaH UCYEPIIBIBAOIITUI
OTBET Ha BOMPOC, MH(OpMAITUS B3sITA U3
HECKOJIbKUX MCTOYHHKOB, B TOM YHCIIE
HA MHOCTPAHHOM SI3bIKE, PUBEICHBI
CCBUIKH Ha UCTOYHUKH WH(HOPMAITUH,
MpoBeJieHa KPUTUYECKasl OIIEHKA
W3BECTHBIX JTAHHBIX, PUBEICHBI
MPUMEPBHI.

3a4CT

Texymmii
KOHTPOJIb

[TrncpMeHHBIN OMpPOC Mo
JeKIuu 7

100

KoHTponbHBIE BOMPOCHI K pa3zeny
BKJIIOYAIOT B €051 5 BOIPOCOB, KaXK bl
olLileHuBaeTcs MakcuMyM B 20 6asuioB.
KpuTepuu olleHWBaHUs OTBETA Ha
BOIIPOC:

(0 GaoB - HET OTBETA Ha BOIIPOC

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

10 6anoB - OTBET Ha BOMPOC JaH
[MOJTHOCTBIO, HO €CTh JIOTHUYECKUE HJIH
dakTHyeckue OmnOKU, OTBET

OIMUPACTCS TOJBKO Ha MaTCPHAJIBI

3a4CT




JICKIITMH, UMCCTCA KpI/ITI/I‘IGCKaSI OIICHKa
W3BECTHBIM JTaHHBIM, TPUBEICHBI
[IPUMEPEL.

15 6anioB - OTBET HA BOIIPOC JIaH
IIOJIHOCTBIO, HO €CTh HC3HAYUTCIIbHBIC
HETOYHOCTH, OTBET OMUPAETCS TOIBKO
Ha pYCCKOSISBI‘-IHBIG NCTOYHUKU
WH(OpMAITIH, B TOM YHCIIC MaTEPHAITBI
JICKITMH, JaHBbI CCBIJIKHW Ha
HCII0JIb30BAaHHbIE HCTOYHUKU
UH(OPMAIUH, €CTh KpUTHYECKast
OIICHKA W3BECTHBIX JAHHBIX, TPUBEIACHBI
[IPUMEPEL.

20 6aIoB - TaH UCUEPIBIBAOIITUI
OTBET Ha BONPOC, MH(POpMAIIH B3sTA U3
HECKOJIBKHUX NCTOYHHKOB, B TOM YHCJIE
Ha I/IHOCTpaHHOM SA3BIKEC, HpI/IBe,ZleHbI
CCBUIKM Ha UCTOYHUKU MH(OpMaInH,
MpPOBE/ICHAa KPUTHUECKAsl OIICHKA
W3BECTHBIX JTAHHBIX, TPUBEICHBI
[IPUMEPEL.

Texymui
KOHTPOJIb

[T1uceMeHHBIN Onpoc 1Mo
JEKIUH §

100

KoHTponbHBIE BOMPOCHI K pa3zeny
BKJIIOYAIOT B ce0s1 5 BOIPOCOB, KaXK bl
olleHUBaeTcs 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
OIHPAETCS TOJIBKO Ha MaTepUaIbI
TIEKIIMHU, OTCYTCTBYET KpUTHUECKAs
OIICHKA JTAHHBIX, HET IPUMEPOB.

10 6anioB - OTBET HAa BOMPOC JaH
MOJTHOCTEIO, HO €CTh JIOTHYECKUE WITH
dakTUYecKkue OmnOKH, OTBET
OIMPAETCS TOJIBKO Ha MaTepUaIbI
TIEKIIMU, UIMEETCS KPUTHUIECKas OlleHKa
W3BECTHBIM JIAHHBIM, IPUBEICHBI
MPUMEPBHI.

15 6anoB - OTBET Ha BONPOC JaH
MMOJIHOCTBIO, HO €CTh He3HAYUTEIbHEIC
HETOYHOCTH, OTBET OMUPAETCS TOIHKO
Ha PyCCKOSI3bIYHBIE HCTOUHUKHU
WH(POPMAITUH, B TOM YHCIIC MaTepHaTbl
JIEKIIMH, JaHBI CCHUIKH Ha
HCIIOJb30BaHHbIE UCTOUHUKH
WHGOPMAINH, €CTh KPUTHIECKAs
OIICHKA M3BECTHBIX JIAHHBIX, IIPUBECHBI
MPUMEPBHI.

20 6aIoB - TaH UCUEPIIBIBAOIITUI
OTBET Ha BOMPOC, NH(OpMAITUS B3sITA U3
HECKOJIbKUX MCTOYHHKOB, B TOM YHCIIE
HA MHOCTPAHHOM SI3bIKE, PUBEICHBI
CCBUTKH Ha UCTOYHUKH WH(GOPMAITUH,
MpOBEJeHA KPUTHIECKAsl OIICHKA

3a4CT




W3BECTHBIX JTAHHBIX, IPUBEICHBI
MIPUMEPBHI.

Texymui
KOHTPOJIb

3amanue Ha
MPaKTUYECKOE 3aHITHE
1

20

B TedeHre MpaKTHYECKOTO 3aHITHS
CO3/1aHa TapaMeTpU30BaHHAS
TBEPIOTEIbHAS 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 MOCTe 3aMeuaHuit
npenonasarens - 11-19 6anos.
VIMeroTcst HeTOCTaTKH, KOTOphIE HEe
OBLTH YCTPAHEHBI TTOCIIEC 3aMEYaHMI
MPETo1aBaTeNs, HE BHIOIHEHBI
HIIEMEHTAPHBIE IIPOYHOCTHBIE PACYCTHI,
HE BBITOJIHEHO COXPaHEHHE MOJICITH B
MPUTOTHOM JIJIsI SKCTIOpTa popmaTe
naHHbIX - 1-10 O0amroB. 3amanue He
BBINOJIHEHO - 0 0aIoB.

3a4CT
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Texymmii
KOHTPOJIIb

3aganue Ha
MPAKTHYECKOE 3aHSATHE
2

20

B TeucHHME MPAKTUIECKOTO 3aHATHS
CO3/1aHa apaMeTpU30BaHHAS
TBEpJOTENbHAS MOJICIIb JIETalH,
MPOBEJICH IEMEHTAPHBIN TPOYHOCTHOM
[pacyeT B COOTBETCTBHH C 3aJaHUEM,
MOJIENIb COXpPaHEeHAa B MIPUTOJHOM ISt
BKCIIOpTa (popMaTe TaHHBIX, TOJTHOCTHIO
B COOTBETCTBHHU C 3aJaHueM - 20
0ayToB. MIMeIOTCS HENOCTATKH,
KOTOpBIE YCTPAHEHBI MOCJe 3aMeuaHuit
npenonasarens - 11-19 6annos.
MMeroTcst He1OCTaTKH, KOTOPhIE He
OBLTH YCTPAaHEHBI TTOCIIEC 3aMEYaHI
MPETo1aBaTeNs, HE BHIOIHEHBI
DIIEMEHTAPHBIE TIPOYHOCTHBIE PACYCTHI,
HE BBIIOJIHEHO COXPaHEHHE MOJICIH B
MIPUTOTHOM JIJIsI SKCTIOpTa popmaTe
nauHbIX - 1-10 O0amroB. 3amanue He
BBIIOJIHEHO - ) 0aI0B.

3aUCT
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Texymmii
KOHTPOJIb

3amanue Ha
MPaKTUYECKOE 3aHITHE

3

20

B TedueHHe MPaKTHYECKOTO 3aHITHS C
cos3gana 3D Monens u3genus, Moaelb
umnoptuposana B [I0 QFORM, 3anaua
MMOJITOTOBJICHA K 3aITyCKY, POBEACH
pacyeT TePMUYECKOTO ITUKIIa B
COOTBETCTBUH C 3agaHueM - 20 0aIoB.
MMeroTcst HeI0CTaTKU, KOTOPBIS
YCTpaHEHBI IMOCIIe 3aMEUaHUH
npenonasarens - 11-19 6annos.
HIMeroTCsl HeI0CTaTKU, KOTOPhIE HE
OBLT YCTPAaHEHBI TIOCIIE 3aMEYaHHI
npenogasatens - 1-10 6annoB. 3amanue
HE BBINOJHEHO - ) 0a/II0B.

3a4CT
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Texymmi
KOHTPOJIb

3ajganue Ha
MIPAKTHYECKOE 3aHATHE
4

20

IloaroroBneHa 3amada TeUCHUS
HECO)KUMAeMOM JKUIKOCTH YePe3

cuctemy koH}py30p-muddy3op B [10

3a4YCT]




ANSYS Workbench u ANSYS Fluent,
MPOBEICHO KOMITHIOTEPHOE
MOJICITUPOBAHHUE B COOTBETCTBUU C
samanueM - 20 6autos. UMerorcs
HEO0CTaTKH, KOTOPBIE yCTPAHEHBI TIOCIIe
3ame4yaHui npenogasarens - 11-19
0ayToB. MIMeI0TCS HEIOCTATKH,
KOTOpBIC HE OBLTH YCTPAHEHBI MTOCIIE
3amedanuii npemnonaasarens - 1-10
0as10B. 3aaHue HE BBITIOIHEHO - 0
0aJlIoB.

13

Texynui
KOHTPOJIb

3amanue Ha
MPAKTUYECKOE 3aHITHE

5

20

[ToaroToBieHa 3ama4ya
MHOTOKPHUTEPHATEHON ONTHMH3AITUN
171 33141 TEUCHUS HEC)KUMAeMOI
KUIKOCTH Yepe3 cucTeMy KOHQY30p-
muddyzop B IIO ANSYS Workbench u
ANSYS Fluent, npoBeneno
KOMITBIOTEPHOE MOJISITMPOBAHKE B
COOTBETCTBUH C 3amaHueM - 20 0ajuios.
MMeroTcst HeI0CTaTKU, KOTOphIe
YCTpaHEHBI N10CIIE 3aMEYaHuN
npenonasarens - 11-19 6anmnos.
VIMeroTcst HeIOCTaTKH, KOTOphIE He
OBLIIN YCTPAHEHBI MOCJE 3aMeUaHuit
npenonasarens - 1-10 6anios. 3ananue
HE BBIITOIHEHO - O 0aJIIoB.

3a4CT
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Texymui
KOHTPOJIb

[IpakTuyeckoe 3aganue
6

20

[IpoBenieH cpaBHUTENBHBIN aHATTN3
TUTOTHOCTH, TETIJIONPOBOIHOCTH,
TEIIOEMKOCTH, KO3 PUIIEeHTa
[Tyaccona, momyns FOura nms

craneit AISI 3310, 4815,
HeprkaBeromux craneit 316L, SAF2507,
ornpeeNeHbl MUHUMAIbHBIE CKOPOCTHU
OXJIQXKJICHHSI TIPH 3aKaJIKe JUTST
YKa3aHHBIX BBIIIE CTaJIEH, TIPOBEACHO
CpaBHEHHE KPUBBIX COMPOTUBIICHUS
nedopMaIui B COOTBETCTBHUHU C
3ananueM - 20 6amnos. MmMerores
HEI0CTaTKH, KOTOPbIE yCTPAaHEHBI TTOCIIe
3amMedaHuil npernoaasarens - 11-19
OannoB. IMeroTcs HeaoCTaTKu,
KOTOPBIE HE OBUTH YCTPaHEHBI TIOCTe
3aMedaHuil nmpenoxaasarens - 1-10
0as10B. 3aJaHne HE BBIIOIHEHO - 0
0aJoB.

3a4CT
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Texymmii
KOHTPOJIb

3amanue Ha
MPaKTUYECKOE 3aHITHE

7

20

B TeueHne mpakTHYECKOTO 3aHSATHS C
co3gaHa ucxonHasg 3D Moaens u3aeaus,
Mozenb umnoptuponana B [I0 ANSYS
'Workbench, 3ama4ua Tommonorugeckoi
ONTHUMHU3ALIMN HCXOTHOTO M3
MOJIFOTOBJIEHA K 3aITyCKY, POBECHA
TOIOJIOTUYECKAasl ONITHMHU3ALIMS
MCXOIHOTO U3CIUS 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.

16

Texymmii
KOHTPOJIb

[IpakTyeckoe 3ananue
8

20

[Ipon3BeIeHO yCIEIHOE MOAKIIOUEHHE
k cucteme [IBK, BbITIOTHEHO penieHue
3a/1a4i IPOruda KOHCOJIBHO
3aKperIeHHON OalIki B pEXXUMeE
yAaneHHOro Joctymna - 20 6amios.
HMmeroTcs He10CTaTKU, KOTOphIe
YCTpaHEHBI 110CJIE 3aMEYaHui
npenonasarens - 11-19 6anos.
MMeroTcst Hel0CTaTKU, KOTOPBIE HE
OBLIIN YCTPAaHEHBI NOCJE 3aMeYaHuil
npenonaBarens - 1-10 6annoB. 3ananue
HE BBINOJIHEHO - 0 6aoB.

3a4CT
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Texymnii
KOHTPOJIb

ITogroroBka
aHAJIUTHUYIECKOM
3armuckn o teme BKP.
IlocTanoBka 3amau mis
KOMITBIOTEPHOTO
MOZEIUPOBAHUSA.

10

10

CTyaeHT IpeICTaBIIIeT aHAIUTUYECKYIO
3aMKCKy B pacrieyaTaHHOM BHJIE€ Ha
nmuctax ¢popmarom A4 wnu B
RIIEKTPOHHOM BHUJIE YE€pPE3 CUCTEMY
TUYHBIX KAOMHETOB YHUBEPCUTETA.
OdopMmieHne 3amuCcK T0IKHO
cooTBeTcTBOBaTH TpeOoBaHusiM ['OCT
7.32-2017. O6bem He Oonee 15 cTp.
Cpok c/iauu: B TEUEHUE CEMECTPa, 110
cIauM 3a4yeTa. B aHaIuTHYeCKOM
3amicKe MPOBEICH KPUTUYECKUX aHAIIU3
npeameTHol obmactu BKP.
[locTaBiaeHBI 3aJJa4l Ha UCIIOJIb30BaHUE
CPEICTB KOMITBIOTEPHOTO
MOJIETTUPOBAHUS U TIPOCKTHPOBAHUS.
TpeOoBanus Kk opopMiIeHUIO
BBINOJIHEHEI - 10 6amnos. meroTcs
HEJOCTATKH, KOTOPbIE YCTPAHEHBI IOCIIE
3aMeYaHHil pernoaasarens - 5-9
OasioB. IMeroTcs HEIOCTaTKH,
KOTOPBIEC HE OBLTN YCTPAHEHBI MTOCIIE
3aMeYaHuil PenoaBaTes, He
BBITIOJIHEHBI DJIEMEHTAPHBIE
MIPOYHOCTHBIE PACUETHI, HE BHITIOJHEHO
COXpaHEHUE MOJICTTH B TIPUTOTHOM JIJISt
pKCHopTa opmare AaHHBIX - 1-5
0as10B. 3aJaHne HE BBIIOIHEHO - 0
0asuIoB.

3a4YCT]
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Texymmii
KOHTPOJIb

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

10

10

CTyneHT NMpeCTaBIseT OTUET B
[pacrieuaTaHHOM BUJIC HA JINCTAX
dopmaTom A4 WU B AJIIEKTPOHHOM BHJIE
yepe3 CHCTeMY JIMIHBIX KaOWHETOB
yauBepcureta. OdopmiieHue oTueTa
TOJKHO COOTBETCTBOBAThH TPEOOBAHUSIM
['OCT 7.32-2017. O6bem He 6oiee 10
ctp. Cpok ciaun: B TEUCHHUE CEMECTPA,
10 c/1auu 3aueTa. B oryere umerorcs
Bce TpeOyeMbie pasaenbl. Madopmanms

0 pesyiabraTax paboThl IpeaCTaBIeHA

3a4CT




nonHo. TpeboBaHus K 0POPMIICHHUIO
BBINOJIHEHE! - 10 6amnos. MmeroTcs
HEJ0CTaTK!, KOTOPbIE YCTPAHEHBI IOCIIE
3aMe4yaHui npenogasarens - 5-9
0ayToB. MIMeI0TCS HEOCTATKH,
KOTOpBIC HE OBLTH YCTPAHEHBI MTOCIIE
3ameuaHuil npenogasarens - 1-5
0as10B. 3aaHre HE BBIIOIHEHO - 0
0aJlIoB.

19

Texymmii
KOHTPOJIb

ITonroroska oruera no
TeMe:
"MHoOrokputepHuaibHas
ONTUMMU3AIIMS B 33/1a4€
00 yCTaHOBUBIIIEMCS
TEUEHUHU HEeC)KMMaeMOi
KHUJIKOCTH Yepe3
cuctemy KoH(]y30p-

muddysop”

10

10

CTyaeHT npe/ICTaBIsAeT OTUET B
pacre4aTaHHOM BHJIE Ha JINCTaX
dbopmarom A4 WK B SIIEKTPOHHOM BHJIE
yepe3 CUCTEMY JIMYHBIX KAOMHETOB
yauBepcuteta. OgopmiieHne oryera
TOJKHO COOTBETCTBOBATH TPEOOBAHMSIM
['OCT 7.32-2017. O6bem He 6oiee 10
ctp. Cpok c1a4uu: B TEUCHHE CEMECTpa,
10 cauu 3adeta. B oTueTe uMeroTcs
Bce TpeOyeMble pazaenbl. MapopManus
0 pesyabratax paboThl IpeaCTaBIeHA
mosiHo. TpeboBanus K 0OPMIIEHHUIO
BBITIOJIHEHEI - 10 6amioB. MMeroTcs
HEJ0CTaTKH, KOTOPHIE YCTPAHEHBI TIOCIIE
3aMeuyaHuil npenogasarens - 5-9
0ayToB. MIMeIoTCsA HENOCTATKH,
KOTOpbIE HE OBUTH YCTPAaHEHBI MOCIIe
3aMe4yaHui npenogasarens - 1-5
0asuIoB. 3aJaHUE HE BBITOJIHEHO - ()
0asIoB.

3a4CT
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ITpome-
KYTOYHAs
aTTecTanus

3auer

100

3adeT MpOBOIUTCS B MMCHbMEHHOM
dopme. B dunete conepxxurcs 2
TEOPETHYECKUX BOTIPOCA U
MpPaKTUYeCKOEe 3a/laHue.

BpeMms Ha noaroroBky orseta 120
MUHYT.

3a OTBET Ha KaXAbli TEOPETHUECKHI
BOIPOC - MakcuMyM 20 Gaios.

3a npakTuueckoe 3agaHue - 60 6amos.

KpuTepnn olleHUBaHUsI OTBETOB HA
TEOPETUUYECKUE BOMPOCHI:

(0 GaoB - HET OTBETA Ha BOIIPOC

5 6annoB - OTBET Ha BOIMPOC JIaH
YAaCTHYHO, UMEIOTCS JIOTHYECKUE U
dakTHyeckre OmnOKU, OTBET
OIMPACTCS TOJIBKO Ha MaTepUaIbI
TIEKIIMHU, OTCYTCTBYET KpUTHUECKAs
OIICHKA JJAHHBIX, HET IPUMEPOB.

10 6anioB - OTBET Ha BOMPOC JaH
[MOJTHOCTBIO, HO €CTh JJOTHUECKHUE HITH
dakTHyeckue OmnOKU, OTBET
OIMPACTCS TOJIBKO Ha MaTepUaIbI
TIEKIIMU, UMEETCS KPUTHUIECKas OllEHKa
W3BECTHBIM JIAHHBIM, IPUBEICHBI
MPUMEPBHI.

15 6anioB - OTBET Ha BOIPOC JaH

3a4CT




nH(}OpMaIH, B TOM YHCIIC
JICKITMH, J1aHBbI CCBIJIKHW Ha

[IPUMEPBI.

[IPUMEPBL.

IMPAKTUYCCKOT'O 3a/laHU:

Ecnu 3amanne BRIIOIHEHO,

ncxondou 2D monenn.

3aga4dmu.

KPUTEPUU ONTUMHU3ALUN

OIITUMU3AINH.

IIOJJHOCTBIO, HO €CTh HC3HAYUTCIIBHBIC
HCTOYHOCTH, OTBET OMMHUPACTCA TOJIBKO
Ha PYCCKOA3SBIYHBIC UCTOYHHUKU

WCIIOJIb30BAHHBIE HCTOUHUKHU
UH(OPMAIUH, €CTh KpUTHYECKast
OLICHKA U3BECTHBIX JaHHBIX, IPUBEICHBI

20 6auIoB - TaH WCUEPIIBIBAOIITUI
OTBET Ha BONIPOC, MH(POpMAIIHS B3sTa U3
HECKOJIBKHUX NCTOYHHKOB, B TOM YHCJIE
Ha I/IHOCTpaHHOM SA3BIKEC, HpI/IBe,ZleHbI
CCBUIKM Ha UCTOYHUKU MH(OpMaInHy,
MpPOBE/IEHAa KPUTHUECKAsl OIICHKA
W3BECTHBIX JJAHHBIX, TPUBEICHBI

Kputepun olleHNBaHUs PE3YJIbTAaTOB
0 0aJUIOB - 3aJaHUE HE BBIIIOJIHEHO.

MaKCUMaJIHHOTO KOJTMYECTBa OAIIJIOB
BBIYUTAIOTCS MTpadHbIE OB

- 20 GayoB - HE BBIMOJIHEHA
MHOTOKpUTEpHAJIbHASL ONITUMHU3ALINS

- 40 GamoB - HE MOATOTOBIIEH 0a30BbIi
BapHaHT MOJICJIM U HE BBINOJIHEHA
MHOTOKPUTEPHAIIbHAS ONITUMU3AIIHS.

- 2 Oayuta 3a KaXKJ0€ OTCTYIUIEHUE OT
3aJJaHHOMU B 3aJJaHUU I'€OMETPUH B

- 2 GaJa 3a KaXaylo OTCTYIUIEHHE OT
VICXO/IHBIX JIAHHBIX TP [TOCTaHOBKE

- 2 GaJa 3a HEKOPPEKTHO 3aaHHBIC

- 2 GaJa 3a HEKOPPEKTHO 3aJ[aHHbIC
OTpaHUYCHUS IIPHU BBIIIOJIHCHUN

MaTepuaibl

TO OT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
OPOMEKYTOUHOM IIpouienypa npoBeacHUS Kpurepuu
p y p ypaTip OLICHHUBAHUSA
aTrTecTanuu
3a4eT MOKET ObITh BHICTABJIEH 10 pe3yJbTaTaM TEKYILEro
KOHTPOJIS B ceMecTpe. st momydeHus 3auera HeoOX0uMO
HaOpatb He MeHee 60% OT MaKCUMaJIbHO BO3MOXHOTO KOJIMUECTBA
0aIoB 32 MEPONPHUATHS TEKYIIET0 KOHTpoJsi. Eciiim HabpaHo
o B cooTBeTcTBHH C
S MeHee 60% 0aIoB, HO IPU 3TOM BBIIIOJIHEHBI BCE MEPOIPUATHS 02526
TEKYIIEro KOHTPOJIA, CTYACHT JONMyCKaeTcs K 3a4eTy. 3a4eT e
yi POJIA, CTYI Aoty y [Tonoxenns

COCTOMT U3 TEOPETUYECKON U MMPAKTUYECKON YacTu. B
TEOPETUUECKON YacTH HEOOXOAMMO JaTh OTBET Ha 2 BOMpOcCa Mo
coJIep KaHMIO Kypca. B mpakTudeckoil yactu He0OXOAMMO
CMOJIETTMPOBATH MPOLIECC NOTYUEHHUsI M3aesus MeTogoM SLS,




COITIAaCHO BapuaHTy 3aJaHus. Ha BbIOJIHEHUE TEOPETUYECKOU U
npakTuyeckor yactu otBoauTca 120 MmuHyT. OlLleHKa 3a4T€HO
BBICTABJISIETCS €CJIM CTYJAEHT MOTYUYUII 32 TEOPETUUECKYIO U
MPaKTUYECKYIO YacTh He MeHee 60% 0T MakCUManabHO
BO3MOXKHOTO KoJTu4ecTBa 0amioB. Ecnu cryneHT Habpan MeHee
60% O6aiioB 3a 3aueT uiu HaOpan MeHnee 60% 6aIoB 3a
MEPONPUATHS TEKYILIETO KOHTPOJISI ¥ IIPU STOM HE BBITIOJIHUI BCE
MEPONPHUATHS TEKYILIETO KOHTPOJIS, CTYAEHT MOJy4aeT OTMETKY
HE3auTEeHO.

6.3. ITacnnopt oHaa OLIEHOYHBIX CPEACTB

Ne KM
112|314|5|6(7|8[9(10]11{12|13|14|15[16|17|18|1920

Komnerennun Pesynbrarel 00yueHMs

3HAeT: OCHOBBI TEXHUYECKOTO
[IPOEKTUPOBAHUS JIJIsl PEIICHUS 3a]1a4,
OTHOCSIIIUXCS K PO ECCUOHATEHOM
eATEeNbHOCTH

'YMeeT: BRIOUpaTh U MPUMEHSTh TIepeOBhIe
METOJIbI 1 TEXHOJIOTHH MPOEKTUPOBAHUS WUITH
OIIK-5 HCII0JIb30BaTh TBOPUECKUM TOIXOM JJISt A
Pa3pabOTKH HOBBIX U OPUTHHATHHBIX
METOJIOB MTPOCKTHPOBAHHUSI U Pa3pabOTKu

OIIK-5

MMeeT npakTU4eCKUM OIIBIT:
OIIK-5 MMPOEKTUPOBAHHUS C UCTIOJIb30BAHUEM il e o ol e e e S S B
KOMITBIOTEPHBIX CPEIICTB

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOANYeCKOe M HH(POPMaIMOHHOE 0O0ecevyeHne TUCIUIIINHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nipenycmorpena

6) OononHumenbHas IUmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKue yYKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. IlnanupoBanme u oOpaboTka 3KcriepuMerTa B OM/]: KOHCIIEKT JIEKIUMA
[OnexTponnslii fokyMent] / @.C.J[lyounckuit, M.A. CoceaxoBa. — YensiOMHCK:
N3parensctBo FOYPIL'Y, 2007. — 25 c.

2.  CpencrBa KOMIIBIOTEPHOTO MOJIEIUPOBAHUS U IPOCKTUPOBAHUS B
METAJTyPTruu: METOJUYECKUE YKa3aHUs K OCBOSHUIO AUCIUIUIUHBI / B.A. 1IBaHOB. -
Yensounck: Uznarensckuit ientp FOYpI'Y, 2020. - 22 c.

3.  MaremaTudyeckoe MOJICIIMPOBAHHUE CIIOKHBIX CUCTEM B METAJLTyPTUH:
KOHCIIEKT JIeKIui [DnekTpoHHblii qokymeHT] / A.B. Beiapun. — UensOuHck:
N3parensctBo FOVYPI'Y, 2012. — 66 c.




U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
[TnanupoBanue u 06pabdotka s3xcnepuMenta B OM/I: KOHCTIEKT JeKIUn
[OnexTponnslii nokyMeHT] / @.C.Jlyounckuii, M.A. CocenkoBa. — YenssOuHCK:
NzparensctBo FOVYPI'Y, 2007. — 25 c.

CpencTBa KOMITBIOTEPHOTO MOJIETTUPOBAHUS U MPOESKTUPOBAHUS B
METAJLTyprUH: METOJJUYECKUE YKa3aHHsI K OCBOCHUIO AUCIUILTUHBL / B.A. IBaHOB. -
Yenabunck: Uznarensckuit nentp IOVYpl'Y, 2020. - 22 c.

MaremaTnyeckoe MOICIMPOBAHUE CIIOKHBIX CUCTEM B METAJLTYPIUU:
KOHCIEKT JIeKIui [DnekTpoHHblit okymeHT] / A.B. Beiapun. — YensOuHck:
N3parensctBo FOYPILY, 2012. — 66 c.

1.

2.

3.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Buz peeypeas | bubnuorpaduueckoe onrcanue
JUTEPaTyphl ANIEKTPOHHOMH
dhopme
[op6artok, C.M. ABTOMaTU3UPOBAHHOE MTPOCKTUPOBAHKE
DIEKTPOHHO- . .
UG O TS 000pyIOBaHHUS M TEXHOJIOTHH : KypcC JIEKIuii : yueOHoe mocodue
1 OcHoBHas cHCTeMa / C.M. I'op6attok, M.I. Haymosa, A.1O. 3apanun. — Mockaa :
TUTEpaTypa I — MUCHUC, 2015. — 62 c. — ISBN 978-5-87623-961-7. — Texkct
Mo : DJICKTPOHHBIN // DIEKTPOHHO-OnOIHMOoTeYHas cuctema «JlaHby»
: [caiit].— URL: https://e.lanbook.com/book/93646
eKTPOHHO- BepxotypkuH, E.}O. UnTepdeiic u renepupoBaHue CETKH B
A ANSY'S Workbench : yaednoe nocobue / E.}O. Bepxotypkus,
) OcHoBHas cHCTeMA B.H. ITamenko, B.b. ITsceuxuii. — Mocksa : MI'TVY um. H.O.
niTeparypa I p— baymana, 2013. — 63 ¢. — ISBN 978-5-7038-3691-0. — Texkct
Mamt : BIIEKTPOHHBIH // DIEKTPOHHO-O0MbIMoTEeUHas cucteMa «JIaHby
: [caiit]. — URL: https://e.lanbook.com/book/58419
DNEKTPOHHO- Komnbrorepras rpaduka B CAIIP : yue6HOE ocobue / A.B.
e [Tpuemsiies, B.H. Kpyros, B.A. Tpesns, O.A. KopmakoBa. —
3 OcHoBHas crCTeMa Canxr-IletepOypr : Jlanb, 2017. — 196 c. — ISBN 978-5-
nuTeparypa 8114-2284-5. — TekcT : 3IEKTPOHHBIH // DNEKTPOHHO-
?IgﬂaTeHBCTBa onommoTreuHas cucteMa «Jlaupy : [caiT]. — URL:
b https://e.lanbook.com/book/90060
Mopenu 1 criocoObl B3aUMOJICHCTBHS MOIb30BATENS C
JNEeKTPOHHO- KnOepHU3NIECKIM WHTEIUIEKTYaJIbHBIM IPOCTPAHCTBOM :
OubIMoTeUHAS moHorpadus / U.B. Baramantok, J[.K. JleBoneBckuii, J[.A.
JlormonauTenpHas
4 reparypa cuctema Maios [u ap.]. — Caunkr-IletepOypr : Jlanp, 2019. — 176 c. —
W30aTeIbCTBA ISBN 978-5-8114-3877-8. — TeKcT : 37eKTpOHHBIH //
Jlanb DNeKTpOHHO-0MOMoTeuHas cucrema «Jlanwy : [caiit]. — URL:
https://e.lanbook.com/book/119635
NEKTPOHHO- Arees, H.I. MoaenupoBaHue mpoieccoB U 0ObEKTOB B
UG O T A MeTauTypru : yueonoe nocobue / H.I. AreeB. —
5 JlonotHUTEIBHAS cHCTeMa ExarepunOypr : Yp®V, 2016. — 108 c. — ISBN 978-5-7996-
TUTEpaTypa I — 1712-7. — Tekcr : 2NeKTPOHHBIH // DNEKTPOHHO-OMOINOTETHAS
Mams cuctema «Jlanpy : [caiit]. — URL:
https://e.lanbook.com/book/99065
DIEKTPOHHO- MeTtons! u cucteMbl UITU-TexHoMoTMH : yuebHOE Tocodue /
6 JlonomHuTENBHAS |OMOTHMOTEIHAS E.U. SI6nounukoB, A.A. ['pubosckuii, M. 4. Adanacwes, [1./1.
ureparypa cucreMa KynukoB. — Cankr-IlerepOypr : HUY UTMO, 2017. — 64 c.
M3/1aTeJIbCTBA — TeKcT : AeKTpOoHHbIN // DNeKTpOHHO-OMONHOTe HAs




Jlanb cuctrema «Jlanby : [caiiT]. — URL:
https://e.lanbook.com/book/110509

Komnsos, A.3. MogenupoBanue teuennii cpeactsamu CAIIP :

JJEKTPOHHO-
6I/I6J‘II/IET6‘IH8.§I yuebHoe nocodue / A.3. Konsuios, B.. Ocumos, B.A.
JlononHuTENbHAS L[BeTkoB. — Cankt-IlerepOypr : BI'TY "Boenmex" um. 1.®.
7 cucreMa .
UTEpaTypa Yerunosa, 2018. — 23 ¢. — TekcT : 21eKTpOHHBIH //
U3/1aTeNIbCTBA N
Tans DNeKTpOHHO-0nOmuoTeuHas cuctema «Jlanwy : [caiit]. — URL:

https://e.lanbook.com/book/122064

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

. Microsoft-Office(6eccpouno)
. PCK Texnonoruu-Cucrema "llepconanbsublii BuptTyanbHbid kommnbiorep" (ITBK)
(MS Windows, MS Office, otkpsitoe I10)(6eccpouno)

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

4. -ProCAST(6eccpouno)

N —

[lepedenp ncnonb3yembix NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH()OPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue I CIUTIITHHBI

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3ansTui Ne ayn.| mpenycraHoBiI€HHOE MPOrpaMMHOE 0OecTIedeHHe, UCTIOIb3yeMOoe s
pa3INYHBIX BUJIOB 3aHATUI

IIpaktnueckue

324 (1)[IIK, mpoeKkTop, 9KpaH, KOMIBIOTEPHBIH KJIaCC ¢ JOCTYNIOM B MIHTEpHET
3aHATHS U CEMHUHAPBI (DK, p P, 9KpaH, P JOCTY p
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