MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.JIB.03.02

(unoexc oucyuniuusl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MOI[GJ'II/IpOBaHI/IC TEXHOJIOTMYECKUX IIPOHECCOB B CUCTEMAX MHKCHCPHOT'O aHAJIM3a

(Haumenosanue OUCYUNIUHbL)

I10 HAINPaBJIEHUIO MOATOTOBKH (CHEI[UAIbHOCTH)

15.04.01 MamuHocTpoeHue

HaIpPaBJICHHOCTH (PO )/CrIeInaT3aIus

«CucreMbl ABTOMATHU3UPOBAHHOI'O ITPOCKTHUPOBAHNA B MALIKMHOCTPOCHUU >

dopma o0ydeHus: OUHAs
I'ox mabopa: 2021
O6mras TpymoeMkocTsb: 9 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3

®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexuu 8 8
JlaboparopHsbie 30 30
IIpakTrueckue
PykoBozcTBO: KypcoBbie paboThl (ipoekTsi) / PI'P
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 38,25 38,25
CamocTosTenpHas pabora 285,75 285,75
KonTpoib
Hroro 324 324




Pabouyto mporpammy coctaBui(u):
JIOLEeHT, Kaua. TexH. Hayk [llenGeprep I1.H.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouass mporpamma aucUUIUIMHBI cocTaBieHa Ha ocHoBaHuu PI'OC BO u yuebGHOro mmana
HampaBieHus: noaArotoBkd (cmeumanbHocth) 15.04.01 MamuHocTpoeHHe, HampaBICHHOCTD
(mpocuib): «CucteMbl aBTOMaTU3MPOBAHHOTO ITPOEKTUPOBAHUS B MAIIMHOCTPOESHUN»

Cpok geiicTBus padoueil nporpaMMbl IMCUUILVIMHBI 10 «_01_ » cenTsiops 2023 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«CBapka, 06paboTKa MaTepuasoB JAaBJICHUEM U POJCTBEHHBIE IPOIIECCHD»

(mportokon 3aceqanus Ne_2 ot «_4 »_centsops 2020 r.).




1. Ileanb ocBOEHUS AUCITHILIMHBI

Heﬂb — crocoOCTBOBAaThH HU3YUYCHUIO TCOPCTHYCCKUX H IMPAKTUYCCKHUX OCHOB HHKCHCPHOI'O
aHajIn3a TEXHOJOTMYCCKUX ITPOLECCOB C IOMOINBIO KOMITJIEKCA CAE-nporpaMM.

2. MecTo aucuuniuabl B cTpykrype OIIOII BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs JaHHas AUCHUIUIMHA:
«Mopenu wmatepuanoB B CAIIP mammHOcTpoeHus», «AHanM3 OOBEKTOB U IIPOLIECCOB B
MAaIIMHOCTPOEHHUH C IIOMOIIBIO METOJJOB KOHEUHBIX 3JIEMEHTOB.

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE JTAHHOW IUCIMILIMHBI HEOOXOAMMO Kak
npenmectBytomiee: «[Ipon3BoACTBeHHAs TpakTUKa (HAy4dHO-HCCIENIOBaTeNbCcKas pabota) 4»,
«[IponsBoacTBeHHas MpakTHKa (MPEJIMIUIOMHAs MPAKTUKA)», «BbIMycKHAs KBaTU(HUKAIIMOHHAS
pabotay.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U HNuauxaropsl
KOHTPOJIMpyeMble AOCTHKECHUS IlnannpyemMsble pe3y/ibTaThl
KOMIIeTeHIIUH KOMIIeTeHIUH o0y4eHus
(Ko ¥ HAMMEHOBAHUE) (K01 1 HANMEHOBAHUE)

[TK-6. Cnocob6en | UJI-1TIK-6. ITpoektupyet B | 3uath: coBpemenHbie CAE-cuctembl,

HCIIOJIB30BaTh IIPUIIOKEHUSAX CAIIP | ux ¢yHKIMOHAJIbHBIE BO3MOXKHOCTH

coBpemeHHble CAIIP, ux | TeXHOJOTHYECKHE JUIsL  pacdeTra CWJI  3aKpeIlIeHHUs,

(GyHKIIMOHAIbHbIE MPOLECChl  HU3TOTOBJIEHUS | TUIIOBBIE TEXHOJIOTMYECKHE

BO3MO>KHOCTH Ul | U3AEIui MPOLIECCHI M3TOTOBJICHUS

IIPOEKTUPOBAHUS BCIIOMOTaTeNbHBIX, MAaIIMHOCTPOUTENBbHBIX W31

TEXHOJIOTUYECKHUX 3arOTOBUTENBHBIX U | BBICOKOM CJIIOKHOCTH

MPOLIECCOB HU3TOTOBJIEHUS | OCHOBHBIX oTpacieil | Ymerb: ucronb3oBate CAE-cuctemsl

MalIMHOCTPOUTEIbHBIX MAaIIMHOCTPOEHUS JUIS  pacdyeTra CHUJ  3aKpeIuIeHUS

17631 (01107 BBICOKO 3aroTOBOK u IeTanen

CJI0KHOCTH MaIIMHOCTPOUTENbHBIX 17631 (10707
BBICOKOM CJIOHOCTH; HCIOJIb30BATh
CAD-cucremMbl  JUII  BBISBJIECHHUSA
KOHCTPYKTHUBHBIX 0COOEHHOCTEN
MalIMHOCTPOUTEIBHBIX 17631 (S10707
BBICOKOHM CIJI0)KHOCTH, BIIMSIOIIMX Ha
BBIOOp METOJ1a MOTY4YEHHUsI UCXOTHOU
3ar0TOBKH
Brnaners: HaBblkamMM  pacueta C
npumenennem CAD-, CAE-cucrem
TpeOyeMBbIX cHII 3aKpEIICHUS
3aroTOBOK 51 JeTaneu
MaIIUHOCTPOUTENBHBIX 171631 (1707
BBICOKOM CJIOKHOCTH

[K-7. Crnocob6en | UJI-1TIK-7.  IlpoektupyeT | 3HaTh: OCHOBHBIE TEXHOJOTHUECKUE

pa3pabaTbiBaTh TEXHOJIOTHYECKHE CBOIiCTBa KOHCTPYKITMOHHBIX

IPYIIOBbIE IIPOLIECCHl M3TOTOBJIIEHHUS U | MAaTEPUAIOB  MAIIMHOCTPOUTEIBHBIX

TEXHOJIOTMYECKHE cOOpKH U3aenni B | u3nenui BBICOKOH CIIOKHOCTH,

IPOLECCHl  M3TOTOBJIEHUS | MACCOBOM IIPOU3BOJICTBE OCHOBHBIC TMPUHIUIBI PabOTHl B

MAaIIMHOCTPOUTENIbHBIX coBpemeHHbIX CAE-cucremax




®opmMupyembie U Nuauxkaropsl
KOHTPOJINpyeMble AOCTUKEHUSI I[lnannpyemMble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIIN I o0y4eHust
(Ko 1 HAUMEHOBAHME) (K01 1 HAUMEHOBAHUE)
W3JIeNIUid C MPUMEHEHHEM YMeTb: BBIOMpaTh  BHJ, METOJ

CAD, CAPP-cucrem

IMMOJIy4YCHHUdA U OCHOBHBLIC TpGGOBaHI/ISI
K KOHCTPYKIHMHU HCXO,HHOﬁ 3aroTOBKHU
AJI1 MAlIMHOCTPOUTCIIbHBIX I/I3Z[GJII/If/'I
BBICOKOH CIJIOKHOCTH

Biagers: HaBbIKAMU pacyera
OCHOBHBIX IoKa3aTese
KOJIMYECTBEHHOM OLICHKU
TEXHOJIOTHIHOCTH KOHCTPYKIIUU
MaIIUHOCTPOUTEIBHBIX W3]
BBICOKOM CJIOJKHOCTH;
BCIIOMOT'aTE€IbHBIX Imokasareiei
KOJIMYECTBECHHOM OLICHKH
TEXHOJIOTHYHOCTH KOHCTPYKIIUU
MaIlIMHOCTPOUTEIIbHBIX 156691 (S 0707

BBICOKOU CJIOKHOCTHU

IIK-8.
HCIIOJIB30BaTh
COBPEMEHHBIE  CHCTEMBbI
WHXEHEPHOTO aHajIu3a, ux
GbyHKIIMOHATbHBIE
BO3MOKHOCTH
MOJIECIIUPOBAHUSA
bu3IIeCKuX
BO3HHMKAIOIINX
peanu3anumn
TEXHOJIOTHYCCKUX
MPOLECCOB M3TOTOBIICHUS
MalIMHOCTPOUTEIbHBIX
HU3JeJIUI BLICOKOU

CnoocobeHn

ittt

SIBJICHHIA,
npu

NJI-211IK-8. Beimonnser
pa3paboTKy YUCIIECHHBIX
MOJCIICH  TPOIECCOB H
CETOK KOHEYHBIX
AJIEMEHTOB ~ M3JCIUH |

cOOPOK MalIMHOCTPOEHUS B
PasNUYHBIX  MPHIOKEHHUSX
CAIIP.

N-311K-8.
pe3yabTaThI
MOJIEJIMPOBAHUS NPOLIECCOB
B CAIIP u odopmuser
Hay4HO-
UCCIIEI0BATEIbCKUE OTYETHI
" IIPE3EHTALUN
BBITIOJTHEHHBIX YMCJIEHHBIX
HKCIEPUMEHTOB.

AHanusupyer

3HaTh: BUIBI U MPUYHHBI Opaka mpu
U3TOTOBJICHUH

MAaIIMHOCTPOUTENbHBIX U3JICIHIA
cpeaHen CJI0KHOCTH;
TEXHOJIOTHYECKHE dakTopsl,
BBI3BIBAKOIIIUEC IOrpeIIHOCTHU
U3TOTOBJICHHUS

MAalIMHOCTPOUTCIIBHBIX I/ISI[CJII/Iﬁ
BBICOKOM CII0)KHOCTH; METO/IBI
YMCHBIICHUS BIIUAHUA
TEXHOJOTHYECKHIX (hakTopoB,
BBI3BIBAOIIIUX MOrpCIHOCTH
U3TOTOBJICHHUS

MAalIMHOCTPOUTCIIBHBIX I/IS,Z[CJII/Iﬁ
BBICOKOH  CIIO)KHOCTH;  OCHOBHBIE

MPUHIUIIEI pabOThl B COBPEMEHHBIX
CAE-cucremax; coppemenubie CAE-
CHUCTEMBI, WX  (YHKIIMOHAIbHBIC
BO3MOYKHOCTH 11 MOJEIMPOBAHUS
(bU3UYECKUX SIBJIICHUM, BO3HUKAIOIINX
OpU  pealu3alud TEeXHOJIOTHUUECKHUX
MIPOLIECCOB W3TOTOBJICHHS
MaIIUHOCTPOUTEIbHBIX u31enui
BBICOKOU CJIOKHOCTH

VYMmeTh: ucnonap3oBath CAE-cucTemMbl
UL MOJCIHUPOBAaHUS  (QUBHUIECKUX
SIBJICHUH, BO3HUKAIOIINX npu
peanu3anuu TEXHOJIOTHYECKUX
MPOIIECCOB HW3TOTOBJICHUS
MAIIMHOCTPOUTEIBHBIX 151691 (S 0505
BBICOKOM CII0KHOCTH




®opmMupyembie U
KOHTPOJINpyeMble
KOMIIeTEeHI[UH
(Ko 1 HAMMEHOBaHUE)

Nuauxkaropsl
AOCTUKEHUS
KOMIIeTeHI Ui
(KOJ1 1 HAMEHOBAHUE)

I[lnannpyemMble pe3y/ibTaThl
o0y4eHust

Brnaners: HaBBIKAMU HCCIIEHOBAHUM C
npumenenueM CAD-, CAE-, CAPP-
CHUCTEM TEXHOJIOTHYECKHUX MPOIECCOB
H3rOTOBJICHUS
MaIlIMHOCTPOUTEIbHBIX 156691 (S 0707
BBICOKOI CIIO)KHOCTH




4. CTPYKTYpa M cojiep:KaHue U CUUILIMHBI

®opMbl TEKYILLEro

Bun .
N HanmeHnoBaHnMe TeM 3aHATHI Oo0bem, HNHTepakTHB, KOHTPOJIA
Mopnyas (pa3nen) | y4eOHOM . Cemectp Bajibl
paGoTHI (y4eOHoii paboThI) 4. 4. (HaMMeHOBaHUe
OLIEHOYHOI'0 CpeaCcTBA)
Mopyns 1. Jlek 1 Henp wu 3amaum  kypca. OCHOBHBIE 3 2 - 2 -
Bsenenue B MOHATHS U HanpasieHus pazsutus CAE-
WHXEHEPHBIH aHall3a TEXHOJIOTUYECKUX MPOIIECCOB.
aHaIn3 XpoHoyoruueckass ~ crapaBka.  00630p
TEXHOJOTMYECKHUX BO3MOKHOCTEH CAE-nporpamm.
IIPOLIECCOB 3HAKOMCTBO ¢ MHTEP(EHcOM MPOTrpaMMBbI
DEFORM 2D/3D
Caml | U3yuenue y4yeOHOH M  HaydyHOH 3 95,25 - - -

JUTEPaTyphl




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HanMeHoBanue TeM 3aHATHH
(yueOHoO# padoThI)

Cemectp

Oo0nbem,

Banasl

HNHTepakTHB,
4.

®opMbl TEKYLIEro
KOHTPOJIA
(HaMMeHOBaHUe
OLIEHOYHOI'0 CpeaCcTBA)

Monynb 2. Ananu3
TEXHOJIOTHYECKUX
MPOIIECCOB

Jlek 2

dopMUpOBaHHE  MPOEKTA  PacyETHOH
MOJeNId. AJITOPUTMBI CO3/1aHUSI KOHEYHO-
snemeHTHON monenu B CAE-nporpamme.
Tunbl  KOHEUHO-DJIEMEHTHBIX  CETOK.
CrniocoOsr IPOBEPKU KOHEYHO-
3JIEMEHTHOMN (K9) CETKH u
umnoptupoBanHo reomerpun B CAE-
rporpamme. 3amanue bu3nuecKux
ceoiictB KD wMogmenu. Omnpenenenue
OrpaHUYEHUN CTeneHen CBOOO/BI.
3agaHue Harpy3ox. Onpenenenue
rnmapaMeTpoB  KOHTaKTa. BbINoIHEHHE
pacuera. Ananuz MOJIYYEHHBIX
pe3yIbTaTOB B MOCTIIPOLIECCOPE.

Cam 2

N3yuenue y4eOHOM ¥  Hay4YHOHU
TUTEPATYPHI. [ToaroroBka K
nabopaTopHBIM paboTam

95,25




®opMbl TEKYLIEro

Bun .
N HanmeHnoBaHnue TeM 3aHATHI Oo0bem, HNHTepakTHB, KOHTPOJIA
Mopnyas (pa3nen) | y4eOHOM . Cemectp Bajibl
paGoTHI (y4eOHoii paboThI) 4. 4. (HaMMeHOBaHUe
OLIEHOYHOI'0 CpeaCcTBA)
JIab1 | MoxenupoBaHue HarpeBa 3aroTOBKH B 3 6 - - Otyet mo nabopaTopHO
neqn pabote
JIa62 |Pacuer omepauuu ocagka B CAE- 3 6 - - Otuer no nabopaTropHoit
nporpamMMme. AHaJIU3 pe3yJabTaToB pabote
Mopyns 3. Ananu3 Jlek 3 HNutepnonsmus CHIL Onpenenenue 3 4 - 4 -
HaPSDKEHHO- apaMeTpoB KOHTAaKTa. 3ananue
ne(OopMUPOBAHHOTO XapaKTePUCTHK 000pyI0BaHUsl.
COCTOSTHUS VYkazaHue mnapaMeTpoB JBHKCHUS JUISA
MTOJIBH>KHBIX cOOPOYHBIX €IMHULL.
dopmMupoBaHue OTrpaHUYECHUN TS
OMITOOAIITAR r‘ﬁnr\vu
Cam 3 | U3yueHwue yaeOHOW ®  HayIHOU 3 95,25 - - -
TUTEPATYPHI. [ToaroroBka K
nabopaToOpHBIM paboTam
JIab 3 | Pacuer MHOroomepaunMoHHOTO IHpolecca 3 9 - - Otuer o nmabopaTopHOI

M TaMIIOBKH J€TaJIn «Pwraary

pabore




Bun

®opMbl TEKYLIEro

N HanmeHnoBaHnue TeM 3aHATHI Oo0bem, HNHTepakTHB, KOHTPOJIA
Mopnyas (pa3nen) | y4eOHOM . Cemectp Bajibl
A60TEI (y4eOHoii paboThI) 4. 4. (HaMMeHOBaHUe
P OLIEHOYHOI'0 CpeaCcTBA)
Jla6 4 | Pacuer MHOroomeparMoHHOTO Ipoliecca 3 9 - - Otyet mo nabopaTopHOt
mramMnoBku aetanu «lllatymny» pabote
Hroro:] 324




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

ITpu oOyueHUH CTYAEHTOB UCIOJIB3YIOTCS CIEAYIOLIE 00pPa30BaTEIbHbIE TEXHOJIOIMHU:

- TEXHOJIOTHSA TPaJAULHUOHHOIO OO0Yy4eHMs, KOTOpass IpeanojaraeT TpaJuLHOHHYIO
IIOCJIEI0BATEIbHOCTh M3YYEHUS MaTepuaja: IpeJCTaBIeHHE U OOBACHEHHE IIpernojaBaTesieM
MaTepuaia, BBIIOJHEHHE JaOOpaTOpPHBIX 3aJaHUil B Tpymme, a 3aTeM WHIUBUAYaJIbHOE
CaMOCTOSITEIIBHOE U3yUEHUE;

- TeXHONOTus JU(PPEpEeHIIMPOBAHHOTO OOYYEHUS NPUMEHSETCSs TMpPHU  BBIIOJIHEHUU
71a00paTOPHBIX pabOT ¢ MCIIOJIb30BAaHUEM METO/la aHaJIM3a KOHKPETHOM 3a7auy, a TakKe B paMKax
KPUTEPUATIBHOIO MTO/IX0/1a K OLIEHWBAHUIO NHUBUAYAJIbHbBIX 3a/1aHUN;

- TEXHOJOI'M KOHTEKCTHOrO OOy4YeHHMs HCIOJB3YyIOTCS B  (OpME  KOHTEKCTHO-
UH(POPMALIMOHHBIX JIEKIUH W TEXHOJOTUU MPOOJIEMHOr0 OOYy4eHHs ¢ NPUMEHEHHEM METOJIOB
pEILIECHUsT KOHKPETHBIX CUTYAallMOHHBIX 3a71a4;

- MUHTEPAKTUBHbIE TEXHOJOTMH HCHOJIb3YIOTCS Ha JIEKIIMOHHBIX, MPAKTUYECKUX 3aHATHSAX B
xoJie OOCYX/IEHHUS pe3yJabTaTOB JEATEIbHOCTH, JUCKYCCUH TIpH  BBINOJHEHUM 3aJaHui
poOJIEMHOTO XapaKTepa;

- HUH(OpMAIMOHHBIE TEXHOJOTMM: BCE BHJAbl 3aHATUH IPOBOJIATCS B  LIEHTpE
AaBTOMATH3UPOBAaHHOTO  mpoektupoBanus  kKadeaper  «COMJuPIl» ¢ ucmomp3oBaHHEM
KOMITbIOTEPOB, JIMIEH3MOHHOTO IPOrPaMMHOT0 00eCeueHUsI, MyJIbTUMEAUHHOTO0 000py10BaHHUS.

6. MeToauuecKkue YKa3aHHUus 110 0OCBOCHHUIO TUCIHUIIJINHBI

Pabora mo kypcy mpenmosnaraeT cienyromue (GpopMbl 3aHATHH: JTaOOpaTOPHBIC 3aHATHS,
BHEAY/IUTOPHBIC 3aHITHSL.

JlaGopaTopHble 3aHATHS TPOBOAATCS B OOOPYAOBAaHHBIX KOMIBIOTEPHBIX KJaccax ¢
MPEIOCTaBICHUEM Ka)XJIOMYy CTYACHTY MEPCOHAIBHOTO padoyero mecra. Ha 3aHATHUAX CTYACHTHI
BBITIOJIHSIIOT J1a00OpaTOpHBIE 3aJaHusl TI0 BapHaHTaM C UCTOJIb30BaHUEM METOIMUYECKUX YKa3aHUH 1O
BHIMIOJTHEHHUIO paboT. [lo kaxxaomy 3aJaHUIO0 MpeaycMOTpeHo odopmiieHne oTdera Mo pabore ¢
NOCIEAYIOUUM COOECeIoOBaHUEM C IIPErnojaBaTeieM, B IPOIECCe KOTOPOTo CTYIACHT JIOJIKEH
OTBETUTH HA BONPOCHI MO XO/1Y BHIMOJHEHUS 3aIaHUI U MOJTYYEHHBIM PE3yJIbTaTaM.

BreaynutopHble 3aHATHS SBISIOTCS BaXKHOW YacThio paboThl cTyneHta. CTyAeHTHI
CaMOCTOSITENIbHO pabOTaIOT C TEOPETUUECKUMHU MaTepHalaMu, H3y4YeHHe KOTOPHIX MPEeayCMOTPEHO
porpamMmoit oOydeHus.

7. OneHo4HbIe CpeacTBa

7.1. ITacnopT OlIEHOYHBIX CPEACTB

. HaumeHoBanue
Cemectp | Koa koHTpoMpyemMoii KoMIIeTEeHUMH (MU ee YacTH)
OIIEHOYHOI0 CPeCTBA
3 ITK-6. Crioco6en ucnoms3oBath coBpeMennbie CAIIP, ux | OTder mo maboparopHOi
(YHKIIMOHATBHBIE BO3MOXKHOCTHU JJIsi MPOEKTHpoBaHUs | pabote Ne 1-4
TEXHOJIOTUICCKIX IIPOIIECCOB W3TOTOBJICHUS
MAaIIHHOCTPOUTENBHBIX U3IEIHIA BRICOKOW CIIOKHOCTH
3 IK-7. Crniocoben pa3pabarbIBaTh rpymnmnoBsie | OTder mo 1abopaTopHOit
TEXHOJOTUYECKUE TPOLIECCHI u3rotosieHus | padore Ne 1-4
MaITUHOCTPOUTEIBHBIX u3aenuii ¢ npumeneanem CAD,
CAPP-cucrem
3 [1K-8. CnocobeH ucnonb30BaTh COBPEMEHHbIE cucTeMbl | OTYeT mo J1abopaTopHOMA
WH)XEHEPHOTO aHaym3a, 1704 dbyHKIMOHANBHBIE | paboTe Ne 1-4
BO3MOXXHOCTH  JIJII  MOJACNUPOBAaHUA  (DU3MUECKUX
SIBJIICHUH, BO3HUKAIOIINX npu peanmzanuu




HauMmenoBanue

Cemectp | Koa koHTpoMpyemMoii KoMIeTEeHUMH (MU ee YacTH)
OLIECHOYHOI0 CPe/ICTBA

TEXHOJIOTHYECKUX MIPOIIECCOB U3TOTOBJICHUS
MAIIMHOCTPOUTENIbHBIX U3JEIUN BBICOKOW CIIOAKHOCTH

7.2. TunoBbIe 3a1aHUS1 HJIM WHBbIE MAaTEPHUAJIbI, HEOOXOANMMBIE 1JIsl TEKYIIEro KOHTPOJIs
7.2.1. JlabopaTopHbie padoThl

dopma oTuyeTa Mo J1adopaTopHbIM padoram Nel-4
- LI€TIb U 3a/1a4M pacyera;
- BXO/IHBIE JIaHHBIE pacueTa;
- CKPUHIIOT KOHEYHO-3JIEMEHTHON MOJIEIH;
- CKpUHIIOTHI ¢ pe3yabTaTaMu pacuera (MOoIsIMU pacipeeieHus apamMeTpoB, rpadukamu);
- BBIBOJbI.

TpebGoBanus k oopmiIeHUIO
Otuer no naboparopHelM padotam opopmisiercst B coorBercTBUe ¢ 'OCT Ha TeXHHUYECKYIO
nokymenTauio (popmar A4). OpopmiisieTcst TOIBKO ¢ TOMOIIBI0 KOMITBIOTEPA.

IIpoueaypa oueHuBaHUs
[Io pesynbraTam mnaboparopHoil paboThl OQopMISIeTCS OTYET U MPEIbIBISIETCA
IIPEnoAaBaTeso 1Jis 3alUThI.

Kputepuu onenkmu:

- OLIEHKA «3aYTEHO» BBICTABISETCS CTYIEHTY, €CJIH CO3/IaHHAs KOMITbIOTEPHAs] CHMYJISIIHS
BbIJACT peIHGHI/IG. I[OHYCKaIOTCH HCE3HAYUTCIIBHBIC HOl’”peHIHOCTI/I. I[OHYCKaI-OTCﬂ 2 IIOJIHBIC
OIINOKH,

- OLICHKAa «HEC 3a4YTCHO)» CO3JaHHas KOMHBIOTepHaSI CI/IMYJ'ISIHI/ISI HC BbBIOAACT pCHIeHI/ISI NN
BBITMIOJIHEHA € TPYOBIMH MOTperIHOCTAMU. KonudyecTBo MoIHBIX OO0k — Oornee 2.



7.3.011€cHOYHBIE CpEACTBA M IPOMEXKYTOUYHOM arrecTalud 110 WTOraM OCBOEHUS

JUCIIUILINHEI

7.3.1. Borpochkl K MpOMEKYTOYHOM aTTeCTallu

CemecTtp 3
Ne
W Bompocsr k 3auery
1. | Metozasl uHXEHEPHOTO aHaIK3a (MPEUMYIIECTBA U HEJOCTATKU)
2. | CAE (Computer-Aided Engineering) ananus (ompeaeneHue, STambl IPOBEICHHS)
3. | Mozenb WHXEHEPHOTO pacueTa (ONpenieieHue, IpeIBAPUTENbHBIM aHaTU3, MPUMEPHI
Mo/ieJiel ¥ BBOJIUMBIX JIOMYIIIEHUI)
4. | AHanUTHYECKHE U YMCICHHBIC METO/IbI pacyeTa
5. | MeToa KOHEUHBIX Pa3HOCTEH U IPAaHUYHBIX (MHTETPAIbHBIX) ypaBHEHUN
6. | MeToJ KOHEYHBIX DJIEMEHTOB
7. | JIuneiinble u napaboIMYECKUE KOHEUHBIE HJIEMEHTHI
8. | I'paHn4HbIC yCIOBHS MOJIEIN
9. | OcHOBHBIE TPYMIIBI IPOTPAMM HHKXEHEPHOTO aHAIHM3a
10. | INoka3aTenu MPOBEPKU rEOMETPUN KOHEYHBIX DJIEMEHTOB
11. | OcHOBHBIE »3Tambl aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS OOBEMHON IITAMIIOBKH Ha
npumepe padorsl B DEFORM
12. | ABTOMaTU3MpOBaHHOE MPOEKTUPOBAHHUE IPOLECCOB OOBEMHON INTAMIIOBKM Ha IPHMEPE
nporpammuoro npoaykra DEFORM (onpenenenne, Ha3Ha4YeHWE, THUIBI MOICIUPYEMBIX
MIPOIIECCOB)
13. | AGcomoTHast KOHEYHO-2JIEMEHTHAs CeTKa
14. | OTHOCUTENbHAS KOHEYHO-2JIEMEHTHAS CeTKa
15. | OTnnymst aGCOMOTHOM KOHEUHO-3JIEMEHTHOM CETKU OT OTHOCUTEIBHOMN
16. | B yem 3akirodaeTcsi METOJ] KOHEUHBIX 3JIEMEHTOB B mporeccax OM/[?
17. | Yro takoe CAE-anamuz OM/J[?
18. | IlpuBeauTe MpUMEpHI YUCICHHBIX METOJIOB pacyeTa
19. | HazoBuTe 1OCTOMHCTBA M HETOCTATKH METO/1a KOHEYHBIX JIEMEHTOB?
20. | Yro Takoe ¢aitn-pecrapra?
21. | Ilepeuncnute (hakTOPHI, BIHUSAIONINE HA TOYHOCTh ipoBeneHuss CAE-ananm3a
22. | IlpuBenuTe MPUMEPHI THITOB KOHEYHBIX 3JIEMEHTOB?
23. | IlpuBenute npumepsl 3a1a4, pemiaembix B DEFORM?
25. | 3agaHue OBIKEHHUS JJIs1 KOMIIOHEHTOB.
26. | 3aganue ycuius JUIsi KOMITOHEHTOB.
28. | Co3anue KOHTAKTOB MEXKTy OObEKTaMH 3aJ1a4H.
29. | Ummopt pe3ynbTaTtoB pacyeTa. Co3nannue HEOOXOAMMON T€OMETPHH TS TTOCIIETYIONTIX
onepanuii. OcCOOEHHOCTH UMITIOPTHPOBAHHUS.
30. | IIpuBenuTe mpuMeps! BBOAUMBIX nonyieHuii B DEFORM?
31. | [nst kakux Leneit cyxkat npe- u nocrmpoueccopsi B DEFORM?
32. | HazoBure BUIBI KOHEUHO-3JIEMEHTHOM CETKHA
33. | HazoBuTe mapameTphl, HEOOXOIUMBIC JUIS CO3JJaHKs] KOHEYHO-3JICMEHTHOM ceTKH?
35 | Umnopt pe3ynbraToB pacuera. Co3panue HEOOXOAMMOM reOMETpUH ISl TOCTIeIYIOIIUX




n/n

Bompocs! k 3a4gety

onepaunii. Oco0eHHOCTH UMIIOPTUPOBAHUS

36 | IIpuBenure npumMepsl BBOAUMBIX gonyiienunii B DEFORM?

37 | Jlns kakux 1enel ciry:xar npe- u nocripoiieccopsl B DEFORM?

38 | Ha3oBuTe BUIBI KOHEYHO-JIEMEHTHOMN CETKU

39 | HasoBure mapaMceTpBhl, HCO6XO,Z[I/IMBIC JJIA CO3JaHusA KOHEYHO-3JIEMEHTHOM CETKU?

40 | [TpuHOUIBI YBETMYCHHUS TOYHOCTH YUCICHHBIX PACYETOB

7.3.2. Kputepuu 1 HOpMBbI OIICHKH

®opma
MPOBEICHUS
Cemectp . Kpurepuu 1 HOpMBbI OLIEHKH
MIPOMEXKYTOUHOU
aTTeCTalU
3 3ader B yCTHOM OLICHKA «3a4YTE€HO» BBICTABISIETCS, €CIHU

dbopme

«3aYTCHO»

CTYyIEHTOM JlaH IIOJIHBIA M pPa3BEPHYTHIN
OTBET Ha YCTHBIH BOIPOC U3 CIIHCKA
BOIIPOCOB JUIs 3a4€eTa

«HEC 3a4TCHO»

OLICHKa «HE 3auTeHO», €CIU B OTBETE Ha
YCTHBIH BONPOC M3 CHHCKa BOIPOCOB JJIs
3ayeTa CTYJEHTOM JIONYIIEHbI TIpyOble
OIIMOKHU




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI
8.1. O6s13aTesbHAS JIUTEPATYpPa

Tun (yueOHUK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus oubamorexe /
n/n MeTOoN4YecKoe nmocoodue,
HpPAKTHEYM, Ip.) HaumenoBaHue
P » AP 9BC
1 | boxko A.H., Bonocarosa OcCHOBBI aBTOMaTU3UPOBAHHOTO 3EC
T.M., I'pomies C.B. u np. MIPOEKTUPOBAHUS "
P AP POCITHP VueGHIK 2020 ZNANIUM.CO
Mll
2 Bbaxsanos H.C., X Kunkos YuciaeHHble METOIEI
’ VY4ed 2020 OBC "IPRbooks"
H.IT., Ko6enskos I'.M. HCOHHIK
3 | benoB I1.C., Iparuna O.I'. | CucTembl aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS TEXHOJOTUYECKUX YyeOHoe nmocodue 2020 3bC "IPRbooks"
MIPOIIECCOB
8.2. JlonosinuTebHAS JIUTEpPATypa
K
Tun (yueOHuK, yueOHOE OIHHECTBO B
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOIM4YecKoe nmocodue,
HPAKTHKYM, IP.) HaumeHoBaHue
P » Ap- g)e
1 - - - - -



https://znanium.com/catalog/document?id=348154
https://znanium.com/catalog/document?id=348154

8.3. Ilepeuennr mpodeccHOHAJBHBIX 0a3 JaHHBIX M MH(OPMAIMOHHBIX CHPABOYHBIX

CHUCTEM

e Web of Science [DnekTpoHHBII pecypc]| : MyIbTUAUCIUILINHAPHAS pedepaTuBHas 0aza
nannbix. —  Philadelphia :  Clarivate Analitics , 2016— . — Pexum noctyna :
apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHrL.

e Scopus [DekTpoHHbI pecypc] : pedepaTrBHas 6a3a manubix. — Netherlands : Elsevier
, 2004— . — PexxuM poctyma : scopus.com. — 3ari. ¢ dKpaHa. — 3. pyc., aHTIL.

e Elibrary [DnekTpoHHBIN pecypc] : HaydHas dIeKTpoHHast oubaunoreka. — Mocksa : HOB,
2000- . — Pexxum mocryma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.

e CAIIP u rpaduka [DneKTpoHHBINA pecypc]|: MHOTOIIPEAMET. Hay4d. )KYpH. — DJIEKTPOH.
KypH. — MockBa: OOO Kowmmnbrotepllpecc. — Pexum poctyma K KypH.:
http://www.sapr.ru/.

8.4. [lepeyenb nporpaMMHOro odecrnedeHust

Ne Hanmenosanue IO PexkBU3HUTHI zlor()Bi)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JEHCTBUSA — OECCPOUHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpok
JeUCTBHS — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpox
AcademicEdition JEHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
3 Mirapolis Human Capital Management JIMIIEH3UOHHBIH oroBop Ne 42/02/22-K ot
02.02.2022, cpok aeiicTBust — 10
31.08.2022
4 Siemens Digital Industries Software CyOJIHIIEH3NOHHBIH g0roBOp Ne 376 ot
(NXACAD100 + NXACAD101) 24.02.2015, 6eccpodHO

8.5. Onucanne MarepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM /ISl OCYLIECTBJICHHUS

00pa30BaTeIbLHOIO MPOIECca M0 THCIUTLINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIs1 IPOBEICHUS
. IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS
n/m | NpakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yYarommxcs (HoMep ayAuTOPUH)
KomnbroTepnslit knacc. YueOHast ayautopus | Jlocka ayautopHas (MenoBasi), CTOJIBI
1 | At poBeneHns 3aHSTUN JIEKIIMOHHOTO THUMA. | KOMIIBIOTEPHBIE, CTOJBI JJIsl 3acelaHui,

VuebHas  ayauTopuss A IPOBEAEHUS | CTYNbs, CHCTEMHbIE OJOKHM, MOHHUTOPBI
2 2 >
3aHATUH ceMuHapckoro Ttuma. YueOHnas | [lpuntep “HP”LaserJet 1010. Dkpan ans




Ne
n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00BbEKTOB /1JIsl IPOBe/IeHUsI
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

ayTUTOpHUS. ISl MPOBENEHUSI J1TaOOPaTOPHBIX
pabot. YuebHasi ayauTopusi OIS KypCOBOTO
MPOSKTUPOBAHMS  (BBITIOJTHEHHSI KYPCOBBIX
pabor). YueOHast ayauTopust JUIsl TPOBEACHUS
IPYMIIOBBIX u WHIUBUAYAIbHBIX
KOHCYJIbTallMi ~ YueOHas ayauTopusi JUIs
MIPOBEJICHUS 3aHSITUN TEKYIIET0 KOHTPOJA U
npoMexyrouHoii arrecramuu. (E-404)

MIPOEKTOpAa HACTEHHBIN, MPOEKTOp, ImKad
KHIKHBIN. [Iporpammuoe obecrieueHue:
Siemens NX9.0 — 17 Touek pgoctyma,
Ackon Kommac 3D — 17 Touek nocryna,
Delcam PowerShape — 15 Touek mocryma,
MicrosoftOffice —17 Ttouek mocryma,
CATIA — 7 Touek noctyma, TeamCenter
Siemens PLM Software

KommnbroTepHsiit kmacc. YdyeOHast ayauTOpHs
JUIS TIPOBEACHUS 3aHATUH JEKIIMOHHOTO TUTIA.
VYuebHas  aymauTopus AN TPOBEACHUS
3aHATHH CEMUHApCKOTO Thma. YueOHas
ayTUTOpHUSl ISl MPOBENEHUS J1abOpaTOPHBIX
pabot. YueOHas ayauTopusi AN KypCOBOTO
MPOSKTUPOBAHMS  (BBITIOJTHCHHSI  KYPCOBBIX
pabot). YuebHas ayuTopus sl IPOBEICHUS
IPYMIOBBIX u WHIUBUAYaIbHBIX
KOHCYNbTallUi  Y4eOHas ayauTopust IJis
MIPOBEJICHUS 3aHITUN TEKYIIETO KOHTPOIS U
npomexytouHoii arrecraruu. (E-406)

Hocka MepeIBUKHAs, CTOJIBI
KOMIIBIOTEPHBIC,  CTYyJbi,  CHCTEMHBIE
0J10KH, MOHUTODEI, KOOpJIUHATHO-

MU3MEPUTENBHBI  MaHumyisTop  «Micro
Scribe 3D», npuntep “HP”’LaserJet 1010.
DOKkpaH Il T[POEKTOpa, HACTEHHBIH,
MIPOEKTOP, ceiid, POrpaMMHOE
obecrnieuenue: Siemens NX9.0 — 15 Touek
noctyna, AckoH Kommac 3D — 15 touek
nocryna, Delcam PowerMill — 15. touek
nocryna, Delcam Powerlnspect — 15 Touek
noctyna, Delcam PowerShape — 15. Touek
noctymna, MicrosoftOffice — 15. Ttouek
noctyna, Autoform 4.2 - 5 Touek goctyna,
LS-DYNA- 10 touek moctyna, DEFORM
- 10 Touex mocryma,Matlab - 5 Touex
nocryma, TeamCenter Siemens PLM
Software -10 Touek mocrtyna, TEBIS- 10
TOYEK JI0CTYyIa

[Tomenienne UIss CaMOCTOSITEILHOUW PabOTHI
obyuaromuxcs. (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBOTCPBI

[Tomenienne It CaMOCTOSITEIBHOU pabOThI
obyuarommuxcs (C-508)

Jocka aymutopHass (MeJoBas), CTOJIbI
YUEHUYECKHE, CTOJI MpEeno/iaBaTelbCKui,
CTYJIbsl, CTEHJIBI, IKA(BI.




