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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




[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

BHJIOB paboT

[Iepeuenb nocnenyOMMUX TUCIUIUINH,

Her KOHCTPYKLIMH,

1.0.09 Tomosornyeckas ONTUMU3AIMS DJIEMEHTOB

1.0.08 CucreMbl HHKXEHEPHOTO aHAIN3a

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUN I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINH:
Her

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOMN

paboThl
Pacnpenencnue
Bcero |0 ceMecTpam B yacax
Bun yueOHo# paboThI
4acoB Homep cemectpa
1
OO0mmast TpyI0EMKOCTh UCITUTLITTHBI 72 72
Ayoumophvie 3aHAmusL: 32 32
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 16 16
ayuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 35,75 35,75
ITonroroska k 3adery 5,75 5.75
TTonroroska ananmuruueckoi 3amucku 1mo reMe BKP. I[ToctanoBka 14 14
3a/1a4 [ KOMIIBIOTEPHOTO MOJEIUPOBAHHUS.
[TonroroBka oruera no teme: "MHOrokpuTepraibHas ONTUMU3ALIMS B
3aaue 00 yCTAaHOBUBLIEMCS TEUCHUH HEC)KUMAEMOM KHUAKOCTH uepe3 8 8
cuctemy KoHpy3op-auddy3op"
ITonroroBka oruera no teme: "Co3naHue TBEpAOTENBHON MOJENIN B 3 3
CAD-cucrteme"
KoHCynbranuy 1 poMeKyToYHasl aTTeCTalus 4,25 4,25
By koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConepkaHue TUCUHMILIMHBI

O0BeM ayIUTOPHBIX 3aHITHI TTI0
pa;;(_;na HaumeHnoBanue pa3nenoB JUCHUILIMHBI BHJIaM B Hacax

Bcero J | II3 JIP

1 BeeneHue. I/IH(boinIauHOHHme TEXHOJIOTUH B ) ) 0 0

METAJTypru4ecKoi oTpaciu

2 |CAD-cucremsbl 6 2 4 0

3 |CAE-cucremsl 10 4 6 0

4  |bubnuotexu u 0a3bl JaHHBIX MaTepUaoOB 4 2 2 0




5 [IporpaMMHBIE pELICHUs 111 MHOTOKPUTEPUAIIBHOU 4 ) ) 0
ONTUMU3AIIH
6  |BBICOKOIIPOU3BOIUTEIBHBIE BEIUUCICHUSI B METAJTYPryun 4 2 2 0
7 Uunyctpus 4.0. Meramnyprus. OnslT BHEAPEHUs ) ) 0 0
pEIICHU.
5.1. Jlekuun
Ne Ne Koa-
HanmenoBaHnue nim KpaTkoe coepKaHue JIEKIIMOHHOTO 3aHATHS BO
NeKIUupaszaena
4acoB
BBenenue: cTpykTypa Kypca, KpUTepuu oleHuBaHus. KU3HEHHbIN UK
npoaykuuu. MapopmarrionHas HHPPACTPYKTypa METaJUTyPruIeCKuX

1 1 |mpenmpusituii. O630p CpeACTB KOMIBIOTEPHOTO MPOESKTUPOBAHUS U 2
MOJIETMPOBAHMS M UX IPUMEHEHUE HA Pa3IUYHbIX dTanax *KU3HEHHOTO LUK
MPOIYKITHH.

Copemennbie CAD-cuctembl. Haznauenne. Knaccudukamnus. CTpykrypa.

) ’ MeTonb! 1 ipueMbl IpoeKkTupoBanus. OCOOEHHOCTH TPUMEHEHUSI. )
BcnomorarensHble HCTpyMeHTHI. B3aumoneiicteue ¢ CAE- cuctemamu: popmarsl
oOMeHa TaHHBIMH, TPOBEPKA T€OMETPHUH.

3 3 CoBpemennble CAE-cuctembl. Haznauenue. Knaccuduxkarus. Ctpykrypa. )
KitroueBble anroputmbl. OrpaHUUEHUsI 1 0COOEHHOCTH IPUMEHEHUSI.

4 3 CoBpemennble CAE-cuctemsl. KittoueBbie anroputmsl. OrpaHuyeHus u )
0COOEHHOCTH IPUMEHEHHUSI.
bubnrorexu u 6a3pl JaHHBIX MaTepranoB. CBOMCTBA M MOJIEIM MaTEPHAIIOB

5 4 BOCTpEOOBaHHBIE B MIPOIIECCAX KOMIBIOTEPHOTO MOJECTUPOBAHUS U )
MpoeKTHpoBaHus. bubnmuorekn MaTepruanoB: Ha3HAYEHUE, 0COOEHHOCTH
MPUMEHEHUS.

6 5 [IporpaMMHBbI€ IPOAYKTHI U PELICHUS 11 MHOTOKPUTEPUAIBHONW ONTUMU3ALINH. )
Hasnauenune. KirroueBbie anroput™msl. [IpakTuka ncnonb3oBaHus

7 6 BbICOKOITPON3BOANTEIBHBIE BEIUMCIEHHS B MeTauTypruu. Onucanyue npeaMeTHON )
o0acTu, mpUMephl pelieHui, 000CHOBaHNE MPUMEHUMOCTH

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

5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HanmeHnoBaHue nin KpaTkoe cofepkaHue MPaKTUYeCKOTo 3aHATHS, CEMUHapa BO
3aHATHA|pa3eNna)
4acoB
1 ) Co3pnanue napaMmeTpu30BaHHBIX TBEpAOTEIbHBIX Mojenei B [I0 KOMITAC-3D. )
DneMeHTapHbIe MPOYHOCTHBIE pacueThl. DKcnopT monenei aisa CAE.
) ) Cosznanue nmapamMeTpru30BaHHBIX TBepAoTeIbHBIX Moaeneit B [1IO SolidWorks. )
DJleMEeHTapHbIE TPOYHOCTHBIE pacueThl. DkcnopT mozenen st CAE.

3 3 QFORM. KoMmproTepHOE MOICTUPOBAHUE TEPMHUUECKUX KOPOOICHUI )
TOHKOCTEHHBIX TOPUCTHIX U3IETUN

4 3 ANSYS Fluent. KomnbrorepHoe MoenpoBaHue YCTaHOBUBIIIETOCS Ipoliecca )
TEUEHUST HECX)KUMAEMOM KUIKOCTH uepe3 cuctemy KoHdy3op-auddy3op.

ANSYS Workbench. MHOrOKpHUTepHaibHas ONTUMH3AINS, HA TPUMEpPE

5 3 |ycTaHOBHUBIIETOCS MpoIlecca TEYEHHs HECKUMAEMO KUIKOCTH Yepe3 CUCTEMY 2
koH(y30p-TUdhDY30p.

6 4 BI/I6\J'II/IOT€KI/I u 0a3bl JaHHBIX MaTepuaios. M3BiedyeHne U aHaIu3 JaHHbBIX 110 )

CBOMCTBaM MaTepuasoB.




7 5  [Tonomoruveckast ontuMu3zaius koHcTpykuuii. ANSYS Workbench. 2
BbICOKOTIPOU3BOIUTENHHBIE BEIYMCIICHNS B MeTautypruu. Peructpanus na [1BK.
8 6 |Pemenue 3agaum n3rnda KOHCOJNBHO 3aKperuieHHoON Oanku cpeactBamu ANSY'S 2
Workbench Ha cynepkommbroTepe.
5.3. JIaboparopHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Bremomaerne CPC
Crincok nureparypsl (¢ yKkazaHUEM Kon-
IMogsug CPC pas3zenos, mas, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB

[lonroroBka K 3a4eTy 1 1 5,75
IloaroroBka aHATUTHUECKOM 3aITMCKH T10
teme BKP. IToctanoBka 3agay misa 1 1 14
KOMITBIOTEPHOTO MOJICIIUPOBAHUSI.
IlonroroBka oT4eTa O TEME:
"MHorokputrepraibHas ONTUMHU3AIMUS B
3amade 00 yCTaHOBUBIIEMCS TCUCHUH 1 1 8
HEC)KMMAEMOM JKUIKOCTH Yepe3 CUCTEMY
koH(y30p-muddy30p"
[logroroBka ordera o teMe: "Co3maHue 1 3
TBeproTenbHoi Monienu B CAD-cucreme"

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOM aTTeCcTAlUNU

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTEeIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTposabHubie meponpusitus (KM)

HazBanue
Ce-

MecTp

Bun
KOHTPOJISI

KM

KOHTPOJIbHOTO
MEPOIPHUITHS

Bec

Makc.
Oasun

[Topsnox HauncieHus 6aII0B

Y uu-
THIBA

ercs
B [TA

Texymui

KOHTPOJIb nekuuu 1

[T1ucebMeHHBIH ONpoc 1Mo

100

KoHTpoJIbHBIE BOIIPOCHI K pa3aeny
BKJIFOUAIOT B C€0ST 5 BOIPOCOB, KaXKIbIi
olLieHUBaeTcs MakcuMyM B 20 6asuios.
Kputepuu olieHHBaHuUs OTBETA Ha
BOIIPOC:

(0 GasoB - HET OTBETA Ha BOIIPOC

5 GayoB - OTBET Ha BOIMPOC JIaH
YACTHYHO, UMEIOTCS JIOTHUECKHE U
(dakTUYEeCKUEe OMUOKH, OTBET
OMMPAETCS TOJIBKO Ha MaTepuabl
TICKIIUU, OTCYTCTBYET KPUTHUCCKAs
OIICHKA JAHHBIX, HET IPUMEPOB.

3a4CT




10 6anioB - OTBET HAa BONPOC JaH
[MOJHOCTEIO, HO €CTh JIOTUYECKHUE HUITH
(dakTUYeCKre OMUOKHU, OTBET
OTMPAETCS TOJIBKO Ha MaTepHaIbI
TIEKIIMU, UIMEETCS KPUTUIECKas OllEHKa
W3BECTHBIM JTaHHBIM, TPUBEICHBI
MPUMEPBHI.

15 6anioB - OTBET HA BOIIPOC JIaH
[MOJTHOCTBIO, HO €CTh He3HAYNTEILHEIC
HETOYHOCTH, OTBET OMUPAETCS TOIHKO
Ha PyCCKOS3bIYHBIC HCTOYHUKU
WH(OpMAITIH, B TOM YHCIIC MaTEPHATBI
JIEKI[UU, JaHBI CCHUIKHA Ha
HCII0JIb30BAaHHbIE HCTOYHUKHU
WH(POPMAINH, €CTh KPUTHIECKAs
OIICHKA W3BECTHBIX JAHHBIX, TPUBEIACHBI
MPUMEPBHI.

20 6aIoB - TaH UCUEPIIBIBAOIITUI
OTBET Ha BOMPOC, MH(OpMAITUS B3SITA U3
HECKOJIBLKHUX NCTOYHHKOB, B TOM YHCJIE
HA MTHOCTPAHHOM SI3bIKE, PUBEICHBI
CCBUIKM Ha UCTOYHUKU MH(OpMaIuHy,
MpOBeJIcHA KPUTUIECKasl OIICHKA
W3BECTHBIX JTAHHBIX, TPUBEICHBI
MPUMEPBHI.

Texymui
KOHTPOJIb

[T1uceMeHHBINM Onpoc Mo
JIEKINH 2

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 OmMOKHU, 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
OIHMPAETCS TOJIBKO Ha MaTepUaIbI
TIEKIIMU, UIMEETCS KPUTUIECKas OlleHKa
W3BECTHBIM JIAHHBIM, IPUBEICHBI
MPUMEPBHI.

15 6anoB - OTBET Ha BONPOC AaH
[MOJIHOCTBIO, HO €CTh He3HAYUTEIbHEIC
HETOYHOCTH, OTBET OMTUPAETCS 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 UCYEPIIBIBAOIITII
OTBET Ha BONPOC, MH(GOpMAITUs B3sITA U3

3a4CT




HECKOJIbKAX UCTOYHUKOB, B TOM YHCIIE
Ha UHOCTPAHHOM S3BIKE, IIPUBEIEHBI
CCBUIKM Ha UICTOYHUKH WH(OPMALINH,
[IPOBEICHa KPUTHYECKAs OLICHKA
WU3BECTHBIX JAHHBIX, IPUBEICHBI
[IPUMEPBI.

Texymui
KOHTPOJIb

[T1uceMeHHBIN Onpoc Mo
JeKuu 3

100

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

(0 GansioB - HET OTBETa Ha BOIIPOC

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

10 6an10B - OTBET HAa BONPOC JaH
MOJIHOCTBIO, HO €CTh JIOTUYECKUE WIH
dakTruecKre ommOKH, OTBET
OMUPAETCS TOIBKO Ha MaTepHabl
TIEKINH, UMEETCSI KpUTHIECKast OIleHKa
W3BECTHBIM JAHHBIM, TPUBEICHBI
MPUMEPBHI.

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

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

3a4CT

Texymui
KOHTPOJIb

[T1uceMeHHBIN Onpoc Mo
JeKuu 4

100

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

(0 GaJI0B - HET OTBETA Ha BOIIPOC

5 6ansioB - OTBET Ha BOIIPOC JIaH
JaCTUYHO, UMEIOTCS JIOTHYECKUE U
(dakTrueckue ommuOKH, OTBET
ONHUPAETCS TOJILKO Ha MaTepHaJIb
JIEKIH, OTCYTCTBYET KpUTHYECKAs
OLIEHKA JIaHHBIX, HET IPUMEPOB.

10 6a10B - OTBET Ha BOIPOC JaH

3a4CT




MOJHOCTBIO, HO €CTh JIOTHYECKHE WIIN
(dakTHUecKre OmmOKH, OTBET
ONUPAETCS TOJILKO HA MaTepHAIIbI
JICKITHH, IMEETCSl KPUTUIECKast OIICHKa
W3BECTHBIM JIAHHBIM, IPUBEICHBI
TIPUMEPBI.

15 6annoB - OTBET HAa BOMPOC JaH
MOJTHOCTBIO, HO €CTh HE3HAYUTEIIbHBIC
HETOYHOCTH, OTBET ONUPAETCS TOJIBKO
Ha PYCCKOSI3bIYHBIC HCTOYHUKH
MH(OPMAIIUH, B TOM YUCIIE MaTEPUAIbI
JICKITMH, TaHbI CCHUTKH Ha
MCTIOJIb30BaHHBIE HCTOYHUKU
UHOPMAIUH, €CTh KpUTHIECKast
OLIEHKA M3BECTHBIX JAHHBIX, IPUBEICHBI
TIPUMEPBI.

20 0aioB - 1aH UCYEPIBIBAIOIINNA
OTBET Ha BONPOC, MH(POpMAIHs B3sITa U3
HECKOJIbKMX HCTOYHUKOB, B TOM YHCIIE
Ha MHOCTPAHHOM SI3BIKE, PUBEICHBI
CCBUIKM Ha UICTOYHUKH WH(OPMALINH,
MpoBe/IeHa KPUTHYECKas OIEHKA
W3BECTHBIX JTAHHBIX, IPUBEICHBI
IPUMEPHI.

Texymui
KOHTPOJIb

IIrnceMeHHBII OIpOC M0
JIEKIIAH 5

100

KoHTposibHBIE BONIPOCHI K pa3eny
BKJIIOYAIOT B ce0s1 5 BOMPOCOB, KaXKIbIi
OlleHUBaeTCs MakcuMyM B 20 6aios.
Kpurepuu olieHMBaHUsI OTBETA Ha
BOMPOC:

(0 GansioB - HET OTBETA Ha BOIIPOC

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

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

15 6anioB - OTBET Ha BOMPOC JaH
MOJIHOCTHIO, HO €CTh He3HAUYUTEILHBIE
HETOYHOCTH, OTBET OMUPAETCS TOJIBKO
Ha PYCCKOSI3bIYHBIC HCTOUHUKH
WHGOpPMAINH, B TOM YHCIIE MaTepUaIIbI
TIEKIMH, TaHbI CCHIJIKM Ha
MCII0JIb30BAaHHBIE HCTOUHUKHU
nH(}OpMAITIH, €CTh KPUTHIECKAs
OIIEHKA U3BECTHBIX JAHHBIX, TPUBEACHBI
MPUMEPBHI.

20 6aIoB - 1aH UCYEPIBHIBAIOIIUI
OTBET Ha BOMPOC, HHGOPMAIIHSI B3STA U3
HECKOJIbKUX UCTOYHUKOB, B TOM YHCJIE

3a4CT




HAa UHOCTPAHHOM SI3BIKE, [IPUBEICHBI
CCBUIKM Ha MICTOYHUKH NH(OpMALIUHY,
[IPOBE/ICHA KPUTHUYECKAs OLICHKA
WU3BECTHBIX JAHHBIX, IPUBEICHBI
[IPUMEPBI.

Texymui
KOHTPOJIb

ITuceMeHHBIN Onpoc 1Mo
JIEKIIUH 6

100

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

(0 GanyIoB - HET OTBETA Ha BOTIPOC

5 6anoB - OTBET Ha BOIMPOC JIaH
YAaCTHYHO, UMEIOTCS JIOTHYECKUE U
dakTUYecKue OmMOKH, OTBET
OIMPAETCS TOJIBKO Ha MaTepUaIbI
TIEKIIMHU, OTCYTCTBYET KpUTHUECKAs
OIICHKA JJAHHBIX, HET IPUMEPOB.

10 6anioB - OTBET HAa BOMPOC JaH
MOJTHOCTEIO, HO €CTh JIOTHYECKUE WITH
dakTUYecKue OmnOKH, OTBET
OIMPAETCS TOJIBKO Ha MaTepUaIbI
TIEKIIMY, UIMEETCS KPUTUIECKas OlleHKa
W3BECTHBIM JIAHHBIM, IPUBEICHBI
MIPUMEPBHI.

15 6anoB - OTBET Ha BONPOC JaH
[MOJIHOCTBIO, HO €CTh He3HAYUTEIbHEIC
HETOYHOCTH, OTBET OMUPAETCS TOIHKO
Ha PyCCKOSI3bIYHbIE HCTOYHUKHU
WH(POPMAITUH, B TOM YHCIIC MaTepHaTbl
JIEKIIMH, JaHBI CCHUIKH Ha
HCIIOJb30BaHHbIE UCTOUHUKH
WHGOpPMAINH, €CTh KPUTHIECKAs
OIICHKA M3BECTHBIX JIAHHBIX, IIPUBECHBI
MPUMEPBHI.

20 6aIoB - TaH UCYEPIIBIBAOIITII
OTBET Ha BOMPOC, HH(OPMAITUS B3sITA U3
HECKOJIbKUX MCTOYHHKOB, B TOM YHCIIE
HA MHOCTPAHHOM SI3bIKE, PUBEICHBI
CCBUIKH Ha UICTOYHUKH WH(GOPMAITUH,
MpoBeJIeHa KPUTUYECKas OIIEHKA
W3BECTHBIX JTAHHBIX, PUBEICHBI
MPUMEPBHI.

3a4CT

Texymmi
KOHTPOJIb

IIrnceMeHHBIH OIpoC M0
ek 7

100

KOHTpOIbHBIE BOIPOCHI K pa3eiry
BKJIIOYAIOT B €051 5 BOIPOCOB, KaXK bl
olLileHUBaeTcs MakcuMyM B 20 6asuioB.
Kputepun olieHHBaHuUs OTBETA Ha
BOIIPOC:

(0 GaoB - HET OTBETA Ha BOIIPOC

5 6anioB - OTBET Ha BONPOC AaH
YaCTHUYHO, UMEIOTCS JIOTHUECKUE U
dakTHueckue onMOKU, OTBET
OMMPAETCS TOJIBKO Ha MaTepuabl
JIEKIMH, OTCYTCTBYET KpUTHYECKast
OLICHKA JaHHBIX, HET IPUMEPOB.

10 6anoB - OTBET Ha BOMPOC JaH
[OJIHOCTHIO, HO €CTh JIOTHYECKUE WIIH

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
JIEKIIAHU 8

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.

Texymmii
KOHTPOJIb

3amanue Ha
MPaKTUYECKOE 3aHITHE
1

20

B TedeHre MpaKTHYECKOTO 3aHITHS
CO3/1aHa TapaMeTpU30BaHHAS
TBEpJOTEIbHAS MOJICIb JIETaJIH,
MPOBEJICH YIIEMEHTAPHBIN TPOYHOCTHOM
pacdeT B COOTBETCTBHH C 3aJaHUEM,
MOJIENTb COXPAHEHA B MIPUTOHOM st
DKCIIOpTa (popMaTe TaHHBIX, TOTHOCTHIO
B COOTBETCTBHHU C 3aJaHueM - 20
0ayToB. MIMeIoTCS HENOCTATKH,
KOTOpBIE YCTPAHEHBI MOCJe 3aMeuaHuit
npenonasarens - 11-19 6anos.
VIMeroTcst HeTOCTaTKH, KOTOphIE HE
OBLTH YCTPAHEHBI TTOCIIEC 3aMEYaHMI
MPETo1aBaTeNs, HE BHITOIHEHBI
DIIEMEHTAPHBIE IIPOYHOCTHBIE PACYCTHI,
HE BBIIOJIHEHO COXPAaHEHHE MOJICITH B
MPUTOTHOM JIJIsI SKCTIOpTa popmaTe
naHHbIX - 1-10 O0amroB. 3amanue He
BBIIOJIHEHO - 0 0aI0B.

3a4CT
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Texymmii
KOHTPOJIIb

3aganue Ha
MPAKTHYECKOE 3aHSATHE
2

20

B TeucHHME MPAKTUIECKOTO 3aHATHS
CO3/1aHa apaMeTpU30BaHHAS
TBEpJOTENbHAS MOJICIIb JIETalH,
MPOBEJICH IIEMEHTAPHBIN TPOYHOCTHOM
[pacyeT B COOTBETCTBHH C 3aJaHUEM,
MOJIENIb COXPaHEeHa B MIPUTOJHOM ISt
DKCIIOpTa popMaTe NaHHBIX, TOJTHOCTHIO
B COOTBETCTBHHU C 3aJaHueM - 20
0ayToB. MIMeIOTCS HENOCTATKH,
KOTOpBIE YCTPAHEHBI MOCJe 3aMeuaHuit
npenonasarens - 11-19 6annos.
VIMeroTcst HelOCTaTK, KOTOphIE He
OBLTH YCTPAHEHBI TTOCIIC 3aMEYaHI
MPETo1aBaTeNs, HE BHIMOIHEHBI
DIIEMEHTAPHBIE TIPOYHOCTHBIE PACYCTHI,
HE BBIIOJIHEHO COXPaHEHHE MOJICIH B
MIPUTOTHOM JIJIsI SKCTIOpTa popmaTe
nauHbIX - 1-10 O0amroB. 3amanue He
BBIIOJIHEHO - ) 0aIo0B.

3a4CT
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Texymmii
KOHTPOJIb

3amanue Ha
MPaKTUYECKOE 3aHITHE

3

20

B TedueHHe MPaKTHUECKOTO 3aHITHS C
co3gana 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
OBLTM YCTPAaHEHBI TTOCIIEC 3aMEYaHHI
npenonasatens - 1-10 6annoB. 3aganue
HE BBINOJHEHO - ) 0a/IIoB.

3a4CT
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Texymmii

3ajganue Ha

20

[loarorosnena 3aj1aua TEUEHU

3a4CT




KOHTPOJIIb

MPAKTUYICCKOC 3aHATHUC
4

HECOKUMAEeMOM JKUIKOCTH YEPE3
cucteMy kKoH}py3op-auddy3op B [1O
ANSYS Workbench u ANSYS Fluent,
MPOBEICHO KOMITHIOTEPHOE
MOJICITUPOBAHHUE B COOTBETCTBUU C
samanueM - 20 6autos. UMerorcs
HETO0CTaTKH, KOTOPBIE yCTPAHEHBI TIOCIIe
3amMedyaHui npenogasarens - 11-19
0ayToB. IMeI0TCS HEOCTATKH,
KOTOpBIC HE OBLTH YCTPAHEHBI MTOCTIE
3amedaHuii npemnonaasarens - 1-10
0as10B. 3aaHue HE BBIIOIHEHO - 0
0aJlIoB.

13

Texymui
KOHTPOJIb

3amanue Ha
MPaKTUYECKOE 3aHITHE

5

20

[ToaroToBieHa 3ama4a
MHOTOKPHUTEPHATEHON ONTHMH3AITUN
1711 33141 TEUCHUS HEC)KUMAEeMOI
KUIKOCTH Yepe3 cucTeMmy KOH(y30p-
muddyzop B IIO ANSYS Workbench u
ANSYS Fluent, npoBeneno
KOMITBIOTEPHOE MOJIETMPOBAHKE B
COOTBETCTBUH C 3amaHueM - 20 0ajuios.
MMeroTcst HeI0CTaTKU, KOTOphIe
YCTpaHEHBI M10CIIE 3aMEYaHuN
npenonasarens - 11-19 6anmnos.
VIMeroTcst HeIOCTaTKH, KOTOphIE HEe
OBLIN YCTPAHEHBI MOCJE 3aMeUaHuit
npenonasarens - 1-10 6anios. 3ananue
HE BBIITOIHEHO - 0 0aJIIoB.

3a4CT
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Texymui
KOHTPOJIb

[IpakTuyeckoe 3aganue
6

20

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

craneit AISI 3310, 4815,
HeprkaBeromux craneit 316L, SAF2507,
orpeieNieHbl MUHUMAJIbHBIE CKOPOCTHU
OXJIQXKJICHHSI TIPH 3aKaJIKe JUTST
YKa3aHHBIX BBIIIE CTaJIEH, TIPOBEACHO
CpaBHEHHE KPUBBIX COMPOTHUBIICHUS
nedopMaIui B COOTBETCTBUHU C
3ananueM - 20 6amnos. MmMerores
HET0CTaTKH, KOTOPbIE yCTPAHEHBI TTOCIIe
3amMedaHuil npernoaasarens - 11-19
OannoB. IMeroTcs HeIoCTaTKu,
KOTOPBIE HEe OBUTH YCTPaHEHBI TIOCTIe
3aMedaHuil nmpenoxpasarens - 1-10
0as10B. 3aJaHne HE BBIIOIHEHO - 0
0aJoB.

3a4CT
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Texymui
KOHTPOJIb

3aganue Ha
MPAKTHYECKOE 3aHATHE
7

20

B TeueHue nmpakTHYECKOTO 3aHSATHS C
co3gaHa ucxonHasg 3D Moaens u3aeaus,
Mozenb umnoptuponana B [10 ANSYS
'Workbench, 3amaua Tommonorugeckoi
ONTHUMHU3ALMN HCXOTHOTO H3AEIUs
MOJIFOTOBJIEHA K 3aITyCKY, POBECHA
TOIOJIOrUYECKAasT ONITUMU3ALIMS
MCXOIHOTO U3CIUS COOTBETCTBHH C
samagueM - 20 6autos. UMerorcs

3a4CT




HEJ0CTaTKH, KOTOPbIE YCTPAHEHbI IOCIIE
3amedyaHui npenogasarens - 11-19
0ayToB. MIMeI0TCS HEOCTATKH,
KOTOpBIC HE OBLTH YCTPAHEHBI MTOCIIE
3amedaHuii npemnonaasarens - 1-10
0as10B. 3aaHue HE BBIIOIHEHO - 0
0aJlIoB.

16

Texymmii
KOHTPOJIb

[IpakTyeckoe 3ananue
8

20

[Ipon3BeIeHO yCIEIHOE MOAKIIOUEHHE
k cucteme [IBK, BbITIOTHEHO penieHue
3a/1a4¥ IPOruda KOHCOJIBHO
3aKpeIICHHON OalIKi B pEXXKUMeE
yaaneHHOro Joctymna - 20 6amios.
HmeroTcs He10CTaTKU, KOTOphIe
YCTpaHEHBI 110CJIE 3aMEYaHuil
npenonasarens - 11-19 6anos.
MMeroTcst Hel0CTaTKU, KOTOpBIE HE
OBLIN YCTPAaHEHBI NOCJE 3aMeYaHuil
npenonasarens - 1-10 6annoB. 3ananue
HE BBINOJIHEHO - (0 6aoB.

3a4CT
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Texymmi
KOHTPOJIb

ITogroroBka
aHAJUTHUYIECKOM
3armuckn o teme BKP.
IlocTanoBka 3amad mis
KOMITBIOTEPHOTO
MOJEIUPOBAHUS.

10

10

CTyaeHT IpeICTaBIIIeT aHAIUTUYECKYIO
3aMKMCKy B pacrieyaTaHHOM BHJIE€ Ha
nmuctax ¢popmarom A4 wnu B
RIIEKTPOHHOM BHUJIE Y€pPE3 CUCTEMY
TUYHBIX KAOMHETOB YHUBEPCUTETA.
OdopMieHne 3amucKu T0IKHO
cooTBeTcTBOBaTH TpeOoBaHusiM 'OCT
7.32-2017. O6bem He Oonee 15 cTp.
Cpok c/iauu: B TEYEHUE CEMECTPa, 110
cIauM 3a4yeTa. B aHaIuTHYeCKOM
3amiCcKe MPOBEICH KPUTUUECKUX aHAIIU3
npeameTHoU obmactu BKP.
[locTaBieHBI 3aJ]a41 Ha UCITOJIb30BaHUE
CPEICTB KOMITBIOTEPHOTO
MOJIETTUPOBAHUS U TIPOCKTHPOBAHUS.
TpeOoBaHus Kk 0popMIIEHHUIO
BBINOJIHEHEI - 10 6amnos. MmeroTcs
HEJ0CTATKH, KOTOPbIE YCTPAHEHbI IOCIIE
3aMeYaHHil pernoaasarens - 5-9
OasioB. IMeroTcs HEIOCTaTKH,
KOTOpBIEC HE OBLTN YCTPAHEHBI MTOCIIE
3aMeYaHuil PEenoaBaTes, He
BBITIOJIHEHBI DJIEMEHTAPHBIE
[IPOYHOCTHBIE PACUETHI, HE BHITIOJHEHO
COXpaHEHUE MOJICTTH B TIPUTOTHOM JIJISt
pKCTIopTa opmare AaHHBIX - 1-5
0as10B. 3aJaHne HE BBIIOIHEHO - 0
0asuIoB.

3a4YCT]
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Texymui
KOHTPOJIb

IloaroTroBka oT4era IO
teme: "Co3nanue
TBEPAOTEIBHON MOJEIHN
B CAD-cucreme"

10

10

CTyleHT IPEACTaBISIeT OTYET B
[pacrieuaTaHHOM BUJIE Ha JIUCTAX
dbopmaToM A4 WK B SIIEKTPOHHOM BHJIC
yepe3 CHCTeMY JIMIHBIX KaOWHETOB
yHuBepcuTeTa. OpopmileHne oTyeTa
TOJKHO COOTBETCTBOBAThH TPEOOBAHUSIM
['OCT 7.32-2017. O6bem He Oosee 10
ctp. Cpok ciaun: B TEYCHHUE CEMECTPA,

J0 CaadyM 3a4CTa. B orueTe nmmeroTcs

3a4CT




Bce TpedyeMble pasnensl. MHpopmarus
0 pe3ysbTaTax padoThl IPEICTaBICHA
nonHo. TpeboBaHus K 0POPMIICHUIO
BBITTOTHEHEI - 10 6amioB. MMeroTcs
HEO0CTaTKH, KOTOPBIE yCTPAHEHBI TIOCIIe
3aMe4yaHui npenogaBarens - 5-9
0ayToB. MIMeI0TCS HEIOCTATKH,
KOTOpBIC HE OBLTH YCTPAHEHBI MTOCIIE
3ameuaHuil npenogasarens - 1-5
0as10B. 3aaHue HE BBITIOIHEHO - 0
0aJlIoB.

19

Texymmii
KOHTPOJIb

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

mpdysop”

10

10

CTyaeHT npe/ICTaBIsAeT OTUET B
pacre4aTaHHOM BHJIE Ha JINCTaX
dbopmarom A4 WK B SIIEKTPOHHOM BHJIE
yepe3 CUCTEMY JIMYHBIX KAOMHETOB
yHuBepcuteta. OgopmiieHne oryera
TOJKHO COOTBETCTBOBATH TPEOOBAHMSIIM
['OCT 7.32-2017. O6bem He 6oiee 10
ctp. Cpok c1avuu: B TEUCHHE CEMECTpa,
10 cauu 3adera. B oTueTe uMeroTcs
Bce TpeOyeMble paszaensl. MadopManus
0 pesyabratax paboThl IpeaCTaBIeHA
mosiHo. TpeboBanus K 0OPMIICHHUIO
BBITIOJIHEHEI - 10 6amioB. MeroTcs
HEJ0CTaTKH, KOTOPhIE YCTPAHEHBI TIOCIIE
3aMeuyaHuil npenogasarens - 5-9
0ayToB. MIMeIOTCSA HENOCTATKH,
KOTOpbIE HE OBUTH YCTPAaHEHBI MOCIIEe
3aMe4yaHui npenogasarens - 1-5
0asuIoB. 3ajaHUE HE BBITOJIHEHO - ()
0asIoB.

3a4CT
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ITpome-
JKyTOUHAast
aTTecTanus

3auer

100

3adeT MPOBOIUTCS B MMCHMEHHOM
dopme. B dunete conepxxurcs 2
TEOPETHYECKUX BOTIPOCA U
MpPaKTUYECKOEe 3a/laHue.

Bpems Ha noaroroBky oreta 120
MUHYT.

3a OTBET Ha KaXAbli TEOPETHUECKHIM
BOIPOC - MakcuMyM 20 GaioB.

3a npakTuueckoe 3agaHue - 60 6amos.

KpuTepun olleHUBaHUsI OTBETOB HA
TEOPETUUYECKUE BOMPOCHI:

(0 GaoB - HET OTBETA Ha BOIIPOC

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

10 6anoB - OTBET HAa BOMPOC JaH
[MOJTHOCTBIO, HO €CTh JJOTHUECKHUE HITH
dakTHyeckre OmnOKH, OTBET
OIMPACTCS TOJIBKO Ha MaTepUaIbI
TIEKIIMU, UMEETCS KPUTHUIECKas OllEHKa
W3BECTHBIM JIAHHBIM, IPUBEICHBI

3a4CT




[IPUMEPEL.

15 GanioB - OTBET HA BOIIPOC JIaH
IIOJIHOCTBhIO, HO €CTh HC3HAYUTCIIbHBIC
HETOYHOCTH, OTBET OMUPAETCS TOIHKO
Ha pYCCKOﬂ3bI‘-IHBI€ 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.

Kputepuu olieHUBaHUS PE3yJIbTaTOB
MPAKTHYECKOTO 3a/IaHus:

(0 OaIoB - 3a7aHNE HE BBIIOJIHEHO.
Ecau 3aganue BBITOIHEHO, TO OT
MAaKCUMAJIbHOTO KOJUYECTBA 0aJIOB
BBIYUTAIOTCS MTpadHbIE OB

- 20 0a/IoB - HE BBHIIOIHEHA
MHOTOKPHUTEPHAIIbHAS ONITUMU3AIIHS
- 40 6aIoOB - HE MOATOTOBJICH 0A30BBIM
BapHAHT MOJICJTH U HE BBIITOJIHEHA
MHOTOKPHUTEPHAIbHAS OTITUMHU3AITHSL.
- 2 OajuTa 3a KaKJI0€ OTCTYIUICHUE OT
3aJ1aHHOM B 3aJJaHUU I'€OMETPUH B
ncxondou 2D monenn.

- 2 GaJa 3a KaXayro OTCTYIUIEHHE OT
WCXOJHBIX JIAHHBIX TPH MTOCTAHOBKE
3aauH.

- 2 OajuTa 32 HEKOPPEKTHO 33JITaHHBIC
KPUTEPHH ONITUMH3AIMN

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

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepun
P Y P ypatp OLIEHUBAHUS
aTTecTaluu
3a4eT MOKET ObITh BHICTABJIEH 110 pe3yJbTaTaM TEKYILEro
KOHTpOJIA B cemecTpe. [ noiaydeHus 3aueta He0OX0AUMO
HaOpatb He MeHee 60% OT MaKCUMaJIbHO BO3MOXHOTO KOJIMYECTBA
B coorBercTBHHU C
. 0aJI0B 3a MEPOIIPUATHUS TEeKyIIero KoHTpois. Ecin HaGpaHo . 2.5.0.6
MeHee 60% 0aIoB, HO IPU 3TOM BBIIIOJIHEHBI BCE MEPOIPUATHS HO.JIO.)K,CH;/ISI
TEKYILEro KOHTPOJIs, CTYAEHT JA0IYCKaeTCs K 3a4eTy. 3a4eT
COCTOMT M3 TEOPETUYECKON U MMPAKTUYECKON YacTu. B
TEOPETUYECKON YacTH HEOOX0IMMO J1aTh OTBET Ha 2 BOIIPOCA 110




CoZIepXaHUIO Kypca. B mpakTuueckoil 4acTi He0OX0IUMO
CMOZEMPOBATH MPOLIECC MOTYUYCHHS U3IeTrsd METOIOM SLS,
COITIAaCHO BapuaHTy 3aJaHus. Ha BbIOJIHEHUE TEOPETUYECKON U
MpakTU4YecKkor yactu otBoauTca 120 MmuHyT. OlLleHKa 3a4T€HO
BBICTABJISIETCS €CJIM CTYJAEHT MOJTYUYUII 32 TEOPETUUECKYIO U
MIPaKTUYECKYIO YacTh He MeHee 60% 0T MakCUManabHO
BO3MOXKHOTO KoJTu4ecTBa 0amioB. Ecnu ctyneHT Habpan MeHee
60% O6aioB 3a 3aueT uiu HaOpan MeHnee 60% 6aIoB 3a
MEPONPUATHSI TEKYILIETO KOHTPOJISI ¥ IPU STOM HE BBITIOJIHUI BCE
MEPONPHUATHS TEKYILIETO KOHTPOJIS, CTYAEHT MOJy4aeT OTMETKY
HE3auTEeHO.

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmun
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3HAET: OCHOBBI TEXHUYECKOTO
[IPOEKTUPOBAHHUS Ul PELICHNUS 3a/ad,
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eI TEIIBHOCTH

OIIK-5
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METObI U TEXHOJIOTUH MPOCKTUPOBAHUS WITH
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MMeeT npakTU4eCKUM OIIBIT:
MPOEKTUPOBAHUS C UCTIOJIBb30BAHUEM +H+ H+ H+
KOMITBIOTEPHBIX CPEIICTB
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Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE O0ecniedeHue TUCIUIITIMHBI

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

6) OononHumenbHas IUmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIe HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKkue ykazanus 0us CImyO0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
CpencrtBa KOMITBIOTEPHOTO MOJICTTUPOBAHUS U MIPOCKTUPOBAHUS B
METaJULypruu: METOIMYECKUE YKa3aHUs K OCBOCHHIO AUCHUIUIMHGI / B.A. IBaHOB. -
Yenabunck: Uznarensckuit nentp IOVYpl'Y, 2020. - 22 c.
MareMatrnueckoe MOASITUPOBAHUE CIIOKHBIX CUCTEM B METAJUTYPIHUH:
KOHCIIEKT JIeKIui [DnekTpoHHbiii okymeHT] / A.B. Beiipun. — YensOunck:
N3parensctBo FOVYPI'Y, 2012. — 66 c.
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[TnanupoBanue u o6padboTka 3KcrepuMerTa B OM/]: KOHCIIEKT JICKIIHA
[Onexrponnsiii nokyment] / @.C.[lyounckuii, M.A. CocenkoBa. — YenssOuHCK:
N3parensctBo FOYpI'Y, 2007. — 25 c.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
CpencTBa KOMIIBIOTEPHOT'O MOJEIMPOBAHUS U TPOEKTUPOBAHHUS B
METAJLTyprUH: METOJJUYECKUE YKa3aHHsI K OCBOCHUIO AUCIUILTUHBL / B.A. IBaHOB. -
Yenabunck: Uznarensckuit nentp IOVYpl'Y, 2020. - 22 c.

Maremaruueckoe MOJEIMPOBAHUE CIOXKHBIX CUCTEM B METAJUTYPIHH:
KOHCIEKT JIeKIui [DnekTpoHHblit okymeHT] / A.B. Beiapun. — YensOuHck:
N3parensctBo FOYPILY, 2012. — 66 c.

[InanupoBanue u oOpadboTka 3KcrepuMerTa B OM/]: KOHCIIEKT JICKIIHA
[DnexTponnslit nokyMeHT] / @.C.J[lyounckuii, M.A. CoceakoBa. — YensiOnHCK:
M3parensctBo FOYPI'Y, 2007. — 25 c.
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3.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HaumenoBanue
No Bux peeypea s | bubnuorpaduueckoe onrcanue
JTUTEPATYPBI AIIEKTPOHHOH
bopme
[opOatiok, C.M. ABTOMaTH3UpPOBAaHHOE MPOEKTUPOBAHUE
DIEKTPOHHO- o .
A 000pyIOBaHUS U TEXHOJOTUH : KypC JICKIIUH : yueOHOe Tocolue
1 OcHoBHas CHCTEMa / C.M. I'opGartok, M.I'. HaymoBa, A.}O. 3apanun. — Mockaa :
TUTEpaTypa MUCHUC, 2015. — 62 c. — ISBN 978-5-87623-961-7. — Texkct
M3/1aTeNTbCTBA >
Mams : QIIEKTPOHHBIH // DNEeKTPOHHO-OMONMHMOTeYHas crucTeMa «JIaHby
: [caiir].— URL: https://e.lanbook.com/book/93646
ICKTPOHHO- Bepxortypkus, E.1O. HHTep(beHc U TEHEPUPOBAHUE CETKU B
e ANSYS Workbench : yae6noe nocobue / E.}O. Bepxotypkus,
b OcHOBHas cHcTeMa B.H. Ilamenko, B.b. IIscenxuii. — Mocksa : MI'TY um. H.O.
niTeparypa baymana, 2013. — 63 ¢c. — ISBN 978-5-7038-3691-0. — Texkct
M3aTebCTBA .
Mo : DIIEKTPOHHBIH // DNEKTPOHHO-OHONMMOTeYHas crucTeMa «JIaHby
: [caliT]. — URL: https://e.lanbook.com/book/58419
Kommnbrorepnas rpaduka B CAIIP : yuebHoe mocodue / A.B.
DIEeKTPOHHO-
. [Tpuemsiies, B.H. Kpyros, B.A. Tpesns, O.A. KopmakoBa. —
OcHoBHas Canxr-IletepOypr : Jlanp, 2017. — 196 c. — ISBN 978-5-
3 cucreMa . .
nuTeparypa 8114-2284-5. — TekcT : >NEKTPOHHBIH // DIEKTPOHHO-
U37aTeIbCTBA .
Mo ononmmoreunas cucteMa «Jlaupy : [caiT]. — URL:
https://e.lanbook.com/book/90060
Mojenu U ciocoObl B3aUMOJICHCTBUS TIOJIB30BATEIS C
JIEeKTPOHHO- KHOEpPHU3NUECKUM UHTEIUIEKTYaIbHBIM POCTPAHCTBOM :
OoubmmoTeyHast monorpadus / 11.B. Baramantok, JI.K. Jlesonesckuit, J{.A.
JlononHuTeNbHAS
4 TepaTYDA cucTeMa Mamnog [u np.]. — Canxkr-IlerepOypr : Jlans, 2019. — 176 c. —
patyp M31aTeNbCTBA ISBN 978-5-8114-3877-8. — TekcT : aneKTpOHHBbIH //
Jlanb JneKTpOoHHO-0MOIoTeuHas cucrema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/119635
Aree, H.I. MonenupoBaHue npoieccoB u 00bEKTOB B
DJIEKTPOHHO-
MeTaTypruu : yaeoHoe mocodbue / H.I. AreeB. —
OoubnmuoTeyHas
5 JlononHuTeNnbHAsA CHCTEMa ExarepunOypr : Yp®V, 2016. — 108 c. — ISBN 978-5-7996-
Teparypa 1712-7. — Tekcr : 3NeKTPOHHBIH // DIEKTPOHHO-ONOINOTETHAS
M3/1aTeNTbCTBA 9
Mams cucreMa «Jlanb» : [caiiT]. — URL:
https://e.lanbook.com/book/99065
6 |[lomonnuTenpHast |INEKTPOHHO- Mertons! u cuctembl UTTHU-TexHonorui : yauebHoe mocobue /




MTeparypa OubIuoTeUHas E.N. S6nounukoB, A.A. I'pubosckuii, M.f. Adanacees, J[./1.

cucrtema KymukoB. — Cankr-Ilerepoypr : HUY UTMO, 2017. — 64 c.
13/1aTENIbCTBA — TekcT : aNeKTPOHHBIN // DNeKTPOHHO-ONOIoTe HAS
Jlanb cuctrema «Jlanwy : [caiiT]. — URL:

https://e.lanbook.com/book/110509

Komnbuios, A.3. MonenupoBanue teuennii cpeacrsamu CAIIP :

2;:;11(;1;223;;1 yae6HOE ocobue / A.3. Komsinos, B.M. Ocumnos, B.A.
7 JlononHuTENBHAA CHCTEMa [[BeTkoB. — Cankt-IletepOypr : BI'TY "BoeHMe)i” uMm. [1.O.
niTeparypa I p— 'YeruHoBa, 2018. — 23 ¢. — Tekcer : BJIGKTPOHHBII/IV//
Mo DneKTpoHHO-0nbIroTeuHas cucrema «Jlaupy : [calfT]. — URL:

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

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

. Microsoft-Office(6eccpouno)
. PCK Texnonoruu-Cucrema "llepconanbHblil BupTyanbHsiid komnsiorep"” (ITIBK)
(MS Windows, MS Office, otkpbiToe [10)(6eccpouno)

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

4. -ProCAST(6eccpouHo)
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[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:
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8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUITHHbI

OcHoBHOE 000py/I0BaHUE, CTEHIBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bup 3ansTuii Ne ayn.| mpemycTaHOBIEHHOE MPOTpaMMHOE 00ecTIedeHHEe, UCTIONb3yeMOoe s
paSHHqHBIX BUIO0B 3aH$[TI/II\/’I
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