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(HaumeHo8aHUe OUCYUNIUHDBL)

110 HaIlpaBJICHUIO TOATOTOBKU
13.03.03 DHepreTnueckoe MallIMHOCTPOEHHE

HaIpaBJIEeHHOCTH (TIPOdUIIH)
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DopMa KOHTPOJIA 3a4€T Hroro
Bun zansarui
Jlexknuu
JlaGopaTopHbie 36 36
IIpakTnueckue
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Hroro 108 108




Pabouyto mporpamMmmy coctaBui(u):

noteHT kadenpsl «[IpoekTupoBaHUE U SKCILTyaTallis aBTOMOOWIEH», K.T.H., 30TOB A.B.
(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeil mporpaMMbl TUCIUILITHHBL:

OtcyrcTBYyeT

Penensent

(doadicHocmy, yueHoe 36anue, cmenensb, Pamunus U.0.)

Pabouast mporpamma auciuruinHbl coctaBiieHa Ha ocHoBaHuu PI'OC BO u yyebHOTO miana
HaIlpaBJICHUA ITOATOTOBKU
13.03.03 DHepreTruueckoe MallIMHOCTPOEHHE

Cpok aeiicTBusi padoueii nporpaMMbl JMCUUILTAHBI 10 «30» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenannu xadenper «IIpoekTrupoBaHme U SKCILUTyaTaIMsl aBTOMOOMIIC)
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1. Ilean ocBOEHUNA TUCHUILIHHBI

Ilenb oCBOEHUS IMCUMIUIMHBI — (DOPMHUpPOBAHHME Y CTYACHTOB YCTOWYHBOIO KOMILIEKCA
3HaHUM 00 MCNOJIb30BaHMsI METOJa KOHEUHBIX DJJIEMEHTOB JJIsl OINpPENeJICHUS HalpsKEHHO-
n1e(OpMHUPOBAHHOTO COCTOSIHUSL KOHCTPYKIIMH U PELICHUS PA3IMYHBIX HH)KCHEPHBIX 3a/1a4.

2. Mecto nucuumiauHbl B cTpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oaszupyercs JaHHas AMCLUIUIMHA!
«nxenepHas rpadpuka», «Cucremsl npoektupoBanusi. CAD-CAM cucremsi».

JIMCUMIUTMHBI U TIPAKTHKY, ISl KOTOPBIX OCBOCHUE JAHHOW JUCHHUILUIMHBI HEOOXOAMMO KaK
npenuectsytomiee: «lIpoekTrupoBanue ruOpuUIHBIX aBTOMOOUIEH», «TIOHUHT aBTOTPAHCIOPTHBIX

CPEICTBY.

3. [InanupyemMble pe3yJbTaThl 00yUeHHs

®opmupyemMbie

NHaukaTopsl 10CTHAKEHHUS

COBPCMCHHBIC CUCTCMBI
aBTOMATH3UPOBAHHOTO
MPOSKTUPOBAHUS U
MH)KCHEPHOT'O aHaJIM3a IpU
paszpaboTke
aBTOTPAHCIOPTHBIX CPEACTB
U UX KOMIIOHCHTOB

COBPEMEHHBIE CUCTEMBI
aBTOMaTU3MPOBAHHOTO
MPOEKTUPOBAHUS U
MH)XEHEPHOT0 aHaJIn3a pu
pa3paboTKe aBTOTPAHCTIOPTHBIX
CPEACTB U UX KOMIIOHEHTOB
I1IK-6.2 ITpoBOAMT OTAETBHBIE
BUJIbl BUPTYaJIbHbBIX UCTIBITAHUN
u uccinenosanuii ATC u ux
KOMIIOHEHTOB B CIIELIUAJIbHBIX
MIPOTPaMMHBIX Cpeiax

KOHTpPOJINpyeMble . [Inanupyemble pe3ybTaThl
POTHPY KOMIeTeH Uil Py pesy
KOMIIeTeHIIUH o0yueHust
(KOJl ¥ HANMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)
[TIK-6 Crioco6en npumensts | [1K-6.1 [Ipumenser 3HaTh: METO/IbI OCHOBBI

KOHCTPYKTOPCKOH TpOopabOTKH
M pacdera Y3JIOB, CHUCTEM U
KOMITIOHEHTOB
aBTOTPAHCIIOPTHBIX  CPEJICTB;
CIIOCOOBI MIPECTABICHHS
00BEKTOB HCCIIEIOBAaHUA;
OCHOBHBbBIC MMPUHIHAIIBI
paboThI [ I TPUKIIAAHOTO
MPOrPaMMHOTO OOeCTIeUeHUsI

VYMeTh: MOJIEITUPOBAThH Hu
paCC‘II/ITBIBaTI: 3JICMCHTBI
KOHCTPYKIIMA ¥ MEXaHU3MOB
aBTOTPAHCHOPTHBIX CpEICTB;
HCIIOIL30BaTh MIPUKJIATHBIC
HpOFpaMMBI HCCIICI0OBAHUA
y37I0B u CHCTEM
aBTOTPAHCIOPTHBIX CPEACTB U
HMX KOMIIOHEHTOB

Bnaners: HaBBIKaMH
ONTHUMHM3ALIMK 3JIEMEHTOB Y3JI0B
M arperaTroB aBTOTPAHCIIOPTHBIX

CPEICTB C  HCIIOJIb30BaHUEM
rpaduUecKuX, aHATUTHIECKUX U
YHCIIEHHBIX METOJIOB;
HaBbIKaMU paboTbI B
MPUKJIIaTHBIX nporpammax
pacuera y3JIOB, arperatoB M
CHCTEM aBTOTPAHCHOPTHBIX

CpPEICTB




4. CTpyKTYypa U coJepkaHue TUCUHUIIIMHBI

®opMbI TEKYyILLEr0

Bun . KOHTPOJIA
Monayab . HauMenoBanue TeM 3aHATHI
yueOHoit . Cemectp | O0BbeM, .| banasl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHOii padoThI)
padoThI OLIEHOYHOI'0
cpeacTBa)

Paznen 1 Jlab Cozganue 2D u 3D cetok. Onepauuu ¢ y3namu u 8 4 - - Ortyer no nabopaTopHOU
JJIeMEHTaMH. Y CIIOBHS CONPSIKEHUS CETOK TPH pabote
WH)KCHEPHOM aHaJIn3e.

Pazmen 1 Cp Cosmanne 2D u 3D cetok. Onepanuu ¢ y3jiaMu u 8 8,75 - - Otuer mo
JJIeMEHTaMH. Y CIIOBHS CONPSIKEHUS CETOK TPH CaMOCTOATEIFHON paboTe
WH)KEHEPHOM aHaJIu3e.

Paznen 1 JIa6 Co3znanue pacyeTHON MOJIENIH B CUCTEMax 8 2 - - Otuer 1o 1abopaTopHOi
aBTOMAaTH3UPOBAHHOTO IIPOEKTHpOBaHus. Harpysku, pabote
CTENIEHH CBOOOIBI U OOBEKTHI CUMYJISILIAH TTPH
WH)KCHCPHOM aHaJu3e.

Paznen 1 Cp Co3anue pacyeTHON MOJIENH B CUCTEMAaX 8 9 - - Otyer no
aBTOMAaTH3UPOBAHHOTO MIPOEKTHPOBaHus. Harpysku, CaMOCTOSATENILHOW padoTe
CTEIEeHU CBOOOIBI U OOBEKTHI CUMYJISIMH IPU
WH)KCHCPHOM aHaJu3e.

Pazgen 1 JIab MoaenupoBaHue KpOHUITEHA B CUCTEME 8 4 - - OtueT mo 1abopaTopHOA
aBTOMAaTH3UPOBAHHOTO MIPOCKTHPOBAHUS U PacyeT Ha pabote
n3ru0 B MaKeTe MHIKCHEPHOTO aHAJIH3a

Paznen 1 Cp MopaenupoBaHue KPOHILUTEHA B CUCTEME 8 9 - - Otuer 1o
aBTOMAaTH3UPOBAHHOTO ITPOEKTHPOBAHUS M pacyeT Ha CaMOCTOATEIIFHON paboTe
n3rud B MaKeTe MHYKCHEPHOTO aHaIH3a

Paznen 1 JIa6 MopenupoBaHue KpBIIIKA (JIaHIa B CHCTEME 8 4 - - Otuer 1o 1abopaTopHOi
aBTOMAaTH3UPOBAHHOTO ITPOEKTHPOBAHUS M pacyeT Ha pabote
JTaBJICHHUE B MTAKeTe WH)KEHEPHOTO aHAJIN3a

Pazmen 1 Cp MonenupoBaHue KPBIIIKK (DJIaHIIA B CHCTEME 8 9 - - Otuer mo
aBTOMAaTH3UPOBAHHOTO ITPOEKTHPOBAHMUS U pacyeT Ha CaMOCTOATEIFHON paboTe
JTABJICHUC B MTAKETEC MHKCHEPHOTO aHAIIN3a

Paznen 1 1A ATTecTanus 8 0,25 - - ATtTtecTarus mo

pe3yipTaTaM paboThI

Pazgen 1 JIab MonenupoBaHnue (GIsTd B CUCTEME 8 4 - - OtueT mo 1abopaTOpHOA
aBTOMAaTH3UPOBAHHOTO MTPOCKTHPOBAHUS U pacyeT Ha pabote
BHCIITHEE JIABJICHUC B NMAKETE MHKCHEPHOTO aHAIIN3a

Paznen 1 Cp MonenvpoBanue (JIsru B CUCTEME 8 9 - - Otuer 1o




®opMbI TEKYyILET0

Bun . KOHTPOJIA
Monayab . HauMeHnoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0BbeM, .| banasl | UHTepakTHB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHOii padoThI)
padoThI OLIEHOYHOI'0
CpeCTBa)

ABTOMATHU3UPOBAHHOTO POSKTUPOBAHUS U pacieT Ha CaMOCTOSTENILHOM paboTe
BHEIIHEE JaBJICHNE B [IAKeTe MHKEHEPHOTO aHAJIN3a

Pazpmen 1 JIa6 Pacuet kpoHIITEeliHA Ha BRIHYXIEHHOE TTEPEeMEIIeHUE 8 6 - - Otuer 1o 1abopaTopHOi
HOJ ICHCTBHEM BHEIIHHUX CHII pabote

Pazpmen 1 Cp Pacuet kpoHIITEliHA Ha BRIHYXIEHHOE TTEPEeMEIIEHUE 8 9 - - Oryer 1o
HOJ IeHCTBUEM BHEIIHUX CHII CaMOCTOSATENBHON paboTe

Pazmen 1 J1ab MoaenupoBaHue TTOPIITHS B cHUCTEeME 8 6 - - OtueT mo 1abopaTOpHOM
ABTOMATHU3UPOBAHHOTO IIPOSKTUPOBAHUS U pacyeT Ha pabote
M30BITOYHOE IABJICHHE B IIAKSTE HHXKCHEPHOT'O aHAJIN3a

Pazmen 1 Cp MoaenupoBaHue TTOPIITHS B cHUCTEME 8 9 - - Otuer mo
ABTOMAaTHU3MPOBAHHOTO IPOSKTUPOBAHMS U pacyeT Ha CaMOCTOSTENILHON paboTe
M30BITOYHOE JABJICHHE B MIAKETE HHIKCHEPHOTO aHAIH3a

Paznen 1 Jlab Pacuer coToBOI KOHCTPYKLIUU Ha TEIIOBYIO HArpy3Ky B 8 6 - - Ortyer no nabopaTopHOU
MaKeTe MHKCHEPHOTO aHATN3a pabore

Paznen 1 Cp Pacuer coToBOI KOHCTPYKLIUU Ha TEIIOBYIO HAarpy3Ky B 8 9 - - Otuer 1o
MaKeTe MHKCHEPHOTO aHATH3a CaMOCTOSITENILHOM padoTe

Hroro: 108




5. O6pa3oBaTeibHbIEC TEXHOJIOTHH

B mpouecce n3ydeHusI TUCHUTUITMHBI UCTIONB3YETCSI TEXHOJIOTUS TPAJAUIIMOHHOTO OOYYCHHUS
(mrabopatopHbIe pabOThI, CAMOCTOATEIbHAS paboTa CTYICHTA)

Benymieii nesTeabHOCTh B Ipoliecce 00YUeHUs ABISeTCs yueOHas NesITeIbHOCTh CTYICHTOB,
XapaKTepU3yIolascs JACHCTBYIONIEH CHUCTEMOW TO3HABAaTENbHBIX MPOILIECCOB, HAuMHAsA C
BOCIIpHATHA  HMHGOPMAIlMM W 3aKaHYMBAs  CIOKHEHIIMMH  TBOPYECKUMH  IPOLIECCAMH,
CIOCOOHOCTSIMU OOIIIETO M YaCTHOTO XapaKTepa.

[ToaroToBka K 3aHATHUAM 3aKJIIOYACTCS B M3yUYEHUU COOTBETCTBYIOIIETO pasjena yueOHUKa
WK y4eOHO-METOAMYECKOro Moco0usi, B MPOCMOTPE JTONOJHUTENbHOI nuTepatypsl. JlabopaTtopHas
paboTa BBINOJHSETCS B AayIUTOPHHM, OCHAIICHHOM IEPCOHAIBHBIMU KOMIBIOTEpAMH H
HEOOXOAMMBIM IMPOTPAMMHBIM 00€CTICUCHUEM.

6. Meronuyeckue yKa3aHUs M0 OCBOECHUIO JUCIUILIHHBI

[Tpu paboTe Hax pa3aenaMu IUCIUTUTHHBL

- CTapalTech CJIEN0BATh IOPAJIKY U3YyUEHHs TEM, HE NEPECKAKUBAUTE C TEMBbI HA TEMY, HE
TOPONUTECH, BAYMYUBO U3yYUTE MPEIJIOKEHHbIE MaTepHalIbl;

- I[Ipyu U3YYCHUU TCEM IJId HaH60nee MOJIHOI'O TMOHMMAaHHA OIIMCAHHBIX BOIIPOCOB
PEKOMEHIyeTCs MOJIb30BAThCSl BCEM JIMTEPATYPOU, IPUITUCAHHON K TUCITUIUINHE.

7. OneHoYHbBIE CPeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemectp Ko u HauMeHOBaHHE KOHTPOJIUPYeMOii HaumeHoBaHHe OLIEHOYHOT' O
KOMIeTeHIHH cpeacTBa
Cnocoben NPUMEHAMb coepemennvie | Jlabopamopuwvie pabomvr No [-7
cucmembl aA8MOMamu3UPOBAHHO20
8 APOEKMUPOBAHUSL U UHICEHEPHO20 aHANU3A
niu plZz3pa60mi<e aemof;pancnopmnblx Bonpocel x sauemy Ne 1-40
cpeocms u ux komnonenmos (I1K-6)

7.2. TunoBble 3aJaHUS1 MM HHbIE MaTepPHAJIbl, HEOOX0AMMBIE VIl TEKYLIero KOHTPOJIs
7.2.1. KoM1JIeKT 0T4eTOB 1O JIaG0paTOPHBIM padoTam

JlabopaTopnasi padora Ne 1. «Onepannu ¢ y3namu U djdemeHTamu. Co3gaHue pacdeTHOM
MO/e/JH B CHCTEMAaX AaBTOMATH3HPOBAHHOIO IPOEKTHPOBAHMSI»

®opMa oTUYeTA N0 NPaAKTH4YecKoil padore Ne 1
ens paGoTHI.
Co3nanue 2D cetku.
Coznanue 3D cerku.
N3MeHeHue yCIoBUN CONPSIKEHUS CETOK.
Co3nanue pacyeTHON MOJEH.
3anaHue Harpy3Ku, CTETeHU CBOOOIbI.
[IpocmoTp U BBIBOA pe3yJbTAaTOB pacuera.
BriBosiBI 110 paborTe.



JlabopaTtopnass  pabdora Ne 2. «MopgeanpoBanue  KpOHIUTeiilHA B CHCTeMe
AaBTOMATH3HPOBAHHOIO INPOEKTHPOBAHMA M pacyeT HAa H3rn0 B IaKeTe HHKEHEPHOIO
aHaJIN3a»

®opma oTHeTa N0 NPAKTHYECKOH padoTe Ne 2
[{ens paboTHI.
Coznanue 6a3bl JaHHBIX.
Nmnopt reomerpun.
CO3,Z[3.HI/I€ CETKHU KOHCYHbIX 3JICMCHTOB.
3agaHue CBOMCTB MAaTEPHAJIOB U JJIEMEHTOB.
3ajanuie Harpy3Ku U 3aKperieHusl.
[TpocMOTp U BBIBOJ pe3yIbTaTOB pacyeTa.
BriBoas! o padore.

[Ipu 3ammTe KpoMe OT4eTa B MEYATHOM BUJE MPEMOIABATEINI0 NPEAbABISIOTCS (PaiiiIbl C TOTOBOM
MOJIEIBbI0 U HAJIMYMEM BCEX BCIIOMOTATEIbHBIX IIOCTPOCHUM.

Jladoparopnasi padora Ne 3. «MojgeiupoBaHue KpblIKH (UiaHona B  CHCTeMe
ABTOMATU3HPOBAHHOI0 TMPOEKTHPOBAHMS M pacyeT HA JaBJeHHEe B MaKeTe MHXKEHEPHOro
aHaJIM3a»

dopma oTuyeTa MO0 NpaKkTUYecKkoi padore Ne 3
ens paboTHI.
Co3manue 0a3pl JaHHBIX.
HNmmnopt reomerpum.
Coznianue ceTKM KOHEYHBIX 3JIEMEHTOB.
3ajaHuie CBOMCTB MaTEpHUAJIOB U AJIEMEHTOB.
3aaHue Harpy3Ku M 3aKperieHusl.
[IpocmoTp U BBIBOA pe3yJbTAaTOB pacuera.
Br1Bo1BI 110 paborTe.

[Tpu 3amuTe KpoMe oTYeTa B IEYATHOM BU/JIE MPENOIaBATENIO MPEAbIBISIIOTCS (ailiibl ¢ TOTOBOM
MOJIEJIbIO ¥ HAJIMYMEM BCEX BCIIOMOTATENIbHBIX TOCTPOCHUH.

JlabopaTopnass paGora Ne 4. «MopeanpoBanue ¢uisiru B cucTeMe aBTOMATH3HPOBAHHOIO
NPOEKTHPOBAHNUSA U PacyeT HA BHelIHee JaBJIeHHe B NaKeTe HHKEeHEPHOr0 aHAIN3a»

dopma oTueTa MO NpaKTHYeCKOi padore Ne 4
ens paboTHI.
Co3manue 0a3pl JaHHBIX.
HNmnopt reomerpun.
Coznianue ceTKr KOHEYHBIX 3JIEMEHTOB.
3ajaHue CBOMCTB MaTEpHUAJIOB U 3JIEMEHTOB.
3aaHue Harpy3Ku M 3aKperieHusl.
[IpocmoTp U BBIBOA pe3yJbTAaTOB pacuera.
BriBo1BI 110 paborTe.

[Tpu 3amuTe KpoMe oTYeTa B IEYATHOM BHU/JIE MPENOIaBATENIO MPEIbIBISIIOTCS (ailiibl ¢ TOTOBOM
MOJIEJIbIO M HAJIMYMEM BCEX BCIIOMOTATENIbHBIX TOCTPOCHUH.

JlabopaTopnasi paGora Ne 5. «Pacyer KpoHIITelHA Ha BBIHYKICHHOE IlepeMeleHue Mo/
AeficTBHEM BHEIIHUX CHJD)



dopma oTueTa MO NpaKTUYecKoi padore Ne 5
ens paboTHI.
Cosmanue 6a3pl JaHHBIX.
HNmnopt reomerpun.
Coznianue ceTKr KOHEYHBIX 3JIEMEHTOB.
3ajaHuie CBOMCTB MaTEpUAJIOB U AJIEMEHTOB.
3aaHue Harpy3Ku M 3aKperieHusl.
[IpocmoTp U BBIBOA pe3yJbTAaTOB pacuera.
BriBosiBI 110 paborTe.

[Tpu 3amuTe KpoMe oTYeTa B IEYATHOM BU/JIE MPENOIaBATENIO IPEIbIBISIIOTCS (ailiibl ¢ TOTOBOM
MOJIEJIbIO M HAJIMYMEM BCEX BCIIOMOTAaTENIbHBIX TOCTPOCHUH.

JlaGopatopnas pabora Ne 6. «MoaeaupoBaHue MOPIIHA B CHCTeMe aBTOMATH3HPOBAHHOIO
NPOCKTUPOBAHUSA M pacyeT HA M30BITOYHOE JaBJIeHHE B NAKeTe HH/KCHEPHOI0 aHAINU32»

dopma oTuyeTa MO NpaKkTU4YecKkoil padore Ne 6
ens paboTHI.
Co3manue 6a3pl JaHHBIX.
HNmmnopt reomerpun.
Coznianue ceTKM KOHEYHBIX 3JIEMEHTOB.
3ajaHuie CBOMCTB MaTEpHUAJIOB U 3JIEMEHTOB.
3aaHue Harpy3Ku M 3aKperieHusl.
[IpocmoTp U BBIBOA pe3yJbTAaTOB pacuera.
Br1Bo1BI 110 paborTe.

[Tpu 3amuTe KpoMe oTYeTa B IEYATHOM BU/JIE MPENOIaBATENIO MPEIbIBISIIOTCS (ailiibl ¢ TOTOBOM
MOJIEJIbIO M HAJIMYMEM BCEX BCIIOMOTaTENIbHBIX TOCTPOCHUH.

JlabopaTopnasi padora Ne 7. «Pacyer cOTOBOH KOHCTPYKIMH HAa TEIUIOBYI) HArpy3Ky B
NnaKeTe HHKEHEPHOr0 aHAJIN3a»

dopma oTuyeTa MO NpaKTUYecKoi padore Ne 7
ens paboTHI.
Co3manue 0a3pl JaHHBIX.
HNmmnopt reomerpun.
Coznianue ceTKM KOHEYHBIX 3JIEMEHTOB.
3ajaHuie CBOMCTB MaTEpUAJIOB U 3JIEMEHTOB.
3aaHue Harpy3Ku M 3aKperieHusl.
[IpocMmoTp U BBIBOA pe3yJbTAaTOB pacuera.
BriBos1BI 110 paborTe.

[Tpu 3amuTe KpoMe oTYeTa B IEYATHOM BU/JIE MPENOIaBATENIO MPEIbIBISIIOTCS (ailiibl ¢ TOTOBOM
MOJIEJIbIO M HAJIMYMEM BCEX BCIIOMOTATENIbHBIX TOCTPOCHUH.

Kpurepun onenkmn:

— OLIEHKA «3aYT€HO» BBICTABISAECTCA CTYIEHTY, €CIM paboTa BBIIOJHEHA B CPOK, 0e3 omMOOK U
3aMEUYaHui U YCIEIIHO 3aIIMILIEHA;

— OILIEHKAa «HE 3a4TeHO» ecliM padoTa BBHINOJIHEHA HEBEPHO MM C OOJBIIUM KOJINYECTBOM
3aMEUYaHui.



7.3. OueHo4HbIe cpelcTBa 1JIsl NMPOMEKYTOYHOH ATTeCTAMM MO HMTOraM OCBOEHHS
AUCHMILIHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 8
Ne n/mt Bonpocsl k 3auety
1 B dgem 3akiogaeTcs MeTo1 KOHEYHO-3JIeMEHTHOTO0/HH)KEHEPHOT 0 aHam3a?
2 Jlnis uero Hy)XKHa ujeanu3anus o0bEKTOB pacueTra pH HHKEHEPHOM aHamu3e?
3 Yro BBl MOHMMaeTe TOJ  TPHAHTYJHMPOBAHHEM  MOJECTM B  CHCTEMax

aBTOMAaTH3MPOBAHHOTO MMPOEKTUPOBAHUS?
Kakue Tumbpl KOHEUHBIX HJIEMEHTOB CYIIECTBYIOT?

4 B uem 3akmiouaercs mpoiieaypa peueHus 3aiad ¢ MOMOIIbI0 KOHEYHO-3JIEMEHTHOTO
aHaJIM3a B CHCTEMaxX aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS?

5 KakoBbI OCHOBHBIE 3Tambl pa3padOTKH KOHEYHO-3JIEMEHTHON MoIen?

6 Kakue kpurepun kauecTBa KOHEYHO-3JIEMEHTHBIX MOZEIIEN CYIIECTBYIOT?

7 Kakumu wmetomamMm MOJENUpyIOT KOHCTPYKIMM C YIOPYTUMH MaTepuajamu B
CHUCTEMax aBTOMATHU3HPOBAHHOTO MPOCKTHPOBAHMSI?

8 Kakumu  MeronmamMum  MOAENUPYIOT  KOHCTPYKIMH C  YIPYTOIUIACTUYECKUMU
MaTcpHrajaMy B CUCTCMAX aBTOMATU3UPOBAHHOT O HpOGKTI/IpOBaHI/IH?

9 Kakumu Metonamu MOAETMPYIOT KOHCTPYKLIMH C TUIEPYNPYTHMMH MaTepuaiamMu B

CHUCTEMax aBTOMATHU3HPOBAHHOTO MPOCKTHPOBAHMSI?

10 Kak 3a7ar0T Harpy3ku B CUCTEMaxX MHKEHEPHOT0 aHan3a? ['paHUYHbIC YCIOBUS.

11 | Kakumu MeTogamMH TPOW3BOAST OTpPaHUYECHUE CTEMeHed CBOOOAbI B CHCTEMax
WH)KEHEPHOTO aHau3a? ['paHnYHbIE yCIOBHS.

12 Uto BBl MOHWUMAaET MOJ OOpabOTKOW T€OMETPUHU IS 3a7a4 KOHEYHO-3JIEMEHTHOTO
aHanu3za’?

13 | Kakue 3a1aun mogxoAsT Juisl pelieHrs METOJIOM KOHEYHO-3JIEMEHTHOr0 aHanu3a’?

14 | OxapakTtepusyiite (QyHKIUU MOCT/IIPEIPOLECCOPbl MPU MPOBEACHUM HHXEHEPHOTO
aHaJu3a.

15 | Kak npoucxoaut o6paboTKa pe3yabTaToB HHKEHEPHOTO aHaIn3a?

16 Korga ricnionb3ytoT 6amodHbple 2JIEMEHTHI U B 4eM 0COOEHHOCTh UX MOJIEITUPOBAHUS?
17 Kornia nucnons3ytoT 000JI09HbIE SJIEMEHTHI 1 B 4eM 0COOCHHOCTH MIX MOJICTHPOBAHUS?
18 | Korna ucnosb3yroT 00beMHbBIE 3JIEMEHTHI M B YeM OCOOCHHOCTh UX MOJICIIUPOBAHUS?
19 | Korna npuMeHsIOT *ecTkue cBsi3u. [IpuMepsl peanuzanuu B MakeTe WHKEHEPHOTO
aHaJM3a.

20 | JImsa gero HE0OXOAMMO MPOBOAUTH NMPUCBOECHHUE CBOWCTB MaTEpPHANIOB B IMOCTAaHOBKE
3aJ1a4l KOHEYHO-AJIEMEHTHOTO aHajm3a?

21 | KakoBslI yciI0BHsI BRIOOpA THITA KOHEYHOTO JIEMEHTA?

22 | Korna ucnonbs3ytot crarnueckue Harpy3ku? [IpuBennure npuMepsi.

23 Korna ncnonb3ytor nuHamuyeckue Harpy3ku? [IpuBeaute npumMepsl.

24 | B yeM 0COOCHHOCTD pelIeHHs 3a1a4 JIMHEHHON CTaTHKHU?

25 | B yem 0coO€HHOCTP penieHus 3a/1a4 HeTMHEHHON CTaTUKU?

26 | B uWemM O0COOEHHOCTH peIIeHUs 3aja4 10 aHaJu3y COOCTBEHHBIX KOJeOaHMi
KOHCTPYKLUHU?

27 | Kakue ciocoOsI neann3ainu 00bEKTOB pacueTa CyleCTBYIOT?

28 | Ha xakoii cTaiuu mpoOBOAUTCS T€HEPAIUS CETH KOHEYHBIX IJIEMEHTOB?

29 Ha kakoii ctaguu mpOBOIUTCA OTpPaHUYCHHE CTEMEHeH CBOOOIBI Y3JIOB KOHEYHBIX
3J1€MEHTOB?

30 | OxapakTepu3yiTe TIACTUUECKOE U XPYITKOE pa3pymeHUs ?




31 | Kakumu HanpshKeHUSIMU BBI3BIBAETCS TUIACTHYECKOE pa3pylieHue?

32 | KakuMu HanpspKEHUSIMH BBI3BIBACTCSI XPYNKOE pazpyuieHue?

33 Kaxk Ha3pIBaeTCsi KOHEYHOE YMCIIO0 HE3aBUCHMBIX TTapaMeTPOB, ONPEICICHHBIX B y3J1ax
KOHEYHO-3JIEMEHTHON CETKU?

34 | Kakyro 3amauy OpHUKIaJHON MEXaHMKH HE IO3BOJISET peIlaTb METOJ KOHEUHBIX

JJIEMEHTOB?

35 | Kakue KOHEYHBIE JJEMEHTHl HCHOJB3YIOT IIPU  MOJEIMPOBAHUU  PAMHOM
KOHCTPYKLUHU?

36 | Kakue HampsiKeHUs JEMCTBYIOT B IIONEPEYHBIX CEUECHUAX MPHU PACTSHKEHUU U CHKATUU
CTEpXKHS?

37 | Kakue HanpspkeHUs ISHCTBYIOT B MONIEPEUHBIX CEYCHUSX MPH U3THOE CTEPIKHS?

38 | Kak mpoucxXoauT UMIOPT M SKCIOPT PACUCTHBIX MOJICTICH ?

39 | OxapakTepusyiTe COBMECTUMOCTh THUIIOB PACUECTHHIX (DaiiioB.

40 | Korga npuMEHSIOT COCPEIOTOYEHHYIO MacCy IpH pPElIeHUH 3a/lad HH)KEHEPHOIO
aHasn3a? [Ipumeps! peanuzanuu

7.3.2. Kputepuu U HOPMbI OLlEHKH

dopma
NpoBeAeHUsA
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
arTrecTalnuu
[TonHBIE OTBETHI HAa BCE BOIIPOCHI
«3aUTEHO» WM He3HAUUTENbHbBIE OIIMOKHI
A 3a4eT (YCTHO) WJIM HEYBEPEHHOCTh B OTBETAX.
OTBeTHI Ha BONPOCHI HE
«HE 3aUTEHO»
c(hOpMYITUPOBAHBI.




8. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTieyeHHe TN CIMITUHBI

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (yueOHunk, yuedHoe

KoanuecTBOo B

HAaY4YHOM
Ne nocooue, y4eOHoO-
ABTOpPBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3nanus oudauoreke /
n/n MeTOoAuYecKoe Imocooue,
DpaKTHKYM, Ap.) HaumeHoBaHue
P » AP 9BC
1 | Kocenko N.1., IIpoextupoBanue u 3D-MonenupoBaHue B 9BbC
Kyzuenona JI.B., cpenax CATIA V5, ANSYS u Dymola 7.3 | yueOHOe mocooOue 2020 «ZNANIUM.COM»
Hukonaes A.B.
2 | Konsuios HO. P. OCHOBBI KOMIIBIOTEPHBIX IIU(PPOBBIX y4eOHHK 2019 ObC "JIAHB"
TEXHOJIOTUI MAalTMHOCTPOCHUS
8.2. lonostHuTEIBHAS JIATEPATYPa
KoanuectBo B
Tun (yueOHunk, yuedHoe .
HAYYHOI
Ne nocooue, y4eOHoO-
ABTOPBI, COCTABUTEIH 3ar;iiaBue (3aroJi0BOK) I'ox u3panus ondauorexe /
n/n MeTOoAnYecKoe Imocooue,
HPaKTHKYM, Ap.) HaumeHoBaHue
p » AP 3BC
1 | 3otoB A. B. CucreMbl aBTOMaTU3UPOBAHHOTO y4eOHO-METOINIYECKOe 2016 Penosuropuit TT'Y
KoznoB A.A. MPOEKTUPOBAHUS TEXHOJIOTHYECKHUX nocobwue

HPOLIECCOB




8.3. Ilepeuenb mpogeccHOHATBHBIX 0a3 AaHHBIX U MHGOPMANMOHHBIX CHPABOYHBIX
cucTeM

. Web of Science [DnekrpoHHbIii pecypc] : MyIbTHAUCIMILIHHAPHAS pedepaTuBHas
0aza gmamvbix. — Philadelphia:  Clarivate  Analitics, 2019 - Pexum jpocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrIL.

. Scopus [DnektpoHHbIii pecypc] : pedepatuBHas Oa3a manHbix. — Netherlands:
Elsevier, 2004 — Pexwum mgocTyma : scopus.com. — 3ariL. ¢ 9kpana. — S3. pyc., aHri.

. Elibrary [DnexTponHblii pecypc] : Hay4Has 3JIeKTpOHHas OuOIMOTeKa. — MoOCKBa :
HO3Bb, 2000 — Pexxum goctyna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHTJI.

. SpringerLink [Onexkrponnsiii pecypc] : [0a3a manubix]. — Switzerland: Springer
Nature, 1842 — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — f3. aHri.

. ScienceDirect [DnekTpoHHBIH pecypc] : KOJUIGKIUS 3JCKTPOHHBIX  KHHT

uznarensctBa Elsevier. — Netherlands: Elsevier, 2018 — Pexxum mocryma : sciencedirect.com. —
3ary. ¢ akpana. — 3. aHri.

8.4. [lepeyeHb MPOrpaMMHOro odecneyeHust

Ne Haumenopamme [O PexBU3HUTHI norms?pa
n/n (maTa, HOMep, CPOK AeMCTBUA)
1 | KOMITIAC-3D v 18 Kontpakt Ne 1198 ot 18.11.2019, cpok neicTBust —
(ITpoextupoBanue u | OeccpoyHo
KOHCTPYHUPOBaHHE B
MaIIMHOCTPOEHUH )
2 | Siemens Digital Industries | Cybaunensuonnsiii qorosop Ne 376 ot 24.02.2015,
Software (NXACAD100 + | cpok neiicTBus — 6ecCPOUHO
NXACAD101)
3 | Siemens Digital Industries | Cybonuuen3uonssiii goroBop Ne 616 ot 26.06.2014,
Software (TCUACAD100 + | CpOK JIeHCTBHS — 6ECCPOUHO
TCCACAD105)
4 | Windows: noroBop Ne 757 ot 04.07.2018, cpok aeiicTBus —
WinPro 10 RUS Upgrd OLP NL | 6eccpouno;
Acdmc KoHTpakT Ne 1653 ot 14.12.2018, cpok AelcTBUS —
0eccpouHO
5 | OfficeStd 2019 RUS OLP NL | Konrpakr Ne 1653 ot 14.12.2018, cpok maeiicTBus —
Acdmc OeccpouHO

8.5. Onucanne MaTepuaJbHO-TeXHHUYECKOH 0a3bl, HEOOXOAMMOIl 1/l OCYyIIeCTBJIEHUS
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKHUX U

Ne APp. 00bEKTOB /1JIsl IPOBeeHUs

I/l | MPaKTHYeCKHX U JIA00PAaTOPHBIX 3aHATHIA,
NMOMelIeHUH IJIfl CAMOCTOATEILHOM

padoThl o0yuawmuxcst (HOMep ayAUTOPHM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Komnbrotepusiii knacc. YueOHast ayautopus | CTONbI YYCHUYECKHUE JIByXMECTHEIE,
JUISl IPOBEACHUS 3aHATUM JICKIMOHHOTO TUMA. | CTy/bsi  yuyeHudeckue,  [IK, Crombl
1 VYuebHas  ayauTopus AN TPOBEACHUS | MPENOJaBaTelNbCKHe,  CTYJIbs  IPEMNof,
3aHATUH  CEMHHAPCKOTO THma. Y4eOHas | JocKa ayauTopHas (MeIoBas)

ayauToOpusl Ui TPOBENEHHs J1abOpaTOPHBIX
pabotr. YueOHasi ayauTOpusi Il KypPCOBOTO




HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX U

Ne JAPp. 00bEKTOB /IJIsl IPOBeeHUs
. ITepeyeHb OCHOBHOTO 000PYAOBAHMA
I/l | NPaKTHYeCKHX U JJA00PAaTOPHBIX 3aHATHIA,
NMOMelIeHU IJIfl CAMOCTOATEILHOM

padoThl o0yuawmuxcst (HOMep ayAUTOPHM)

MPOEKTUPOBAHMS  (BBIMOJIHEHHUS] KYPCOBBIX

pabot). YuebHast ayauTOpHs IJIsl IPOBEACHUS

IPYIITOBBIX u VHJMBUIyaJIbHBIX

KOHCYNbTalMii YueOHas ayauTtopus s

MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJS M

npoMexyTouHoi aTrectaru (J[-212).

Kommbrorepnsiii kinacc. YueOnas ayautopus | CTOnsl  yYEHHMYECKHE  OJHOMECTHBIE,

JUIS TIPOBEACHUS 3aHATUHN JEKIMOHHOTO Tuna. | CTOJIbl YYEHUUYECKUE ABYXMECTHBIE, IKPaH,

VYyeOnast ayautopust Ui TPOBEICHHS | IEPEHOCHONM  MPOEKTOp, KOMIIBIOTEPHI,

3aHATUM CEMUHApCKOTr0 TUma. Y4eOHas | CTyNbs YUEHUYECKUE Cromnbl

ayTUTOpHUSl ISl TIPOBENEHUS JTaOOPaTOPHBIX | MPENoJaBaTeNbCKUe, [0CKa ayIuTOpHas
2 pabot. YuebHas ayauTopus JUis KypcOBOTO | (MenoBas)

MPOEKTUPOBAHMS  (BBIMOJIHEHHS] KYPCOBBIX

pabot). YuebHast ayAuTOpHs ISl IPOBEACHUS

IPYIITOBBIX " VHJIMBUIYaJIbHBIX

KOHCYNbTalMii YueOHas ayauTtopus s

MPOBEACHUS 3aHATUN TEKYILIETO KOHTPOJIA U

npomexyrounoit arrecraryu (J[-301).
3 [Tomemenue mmsa caMocTosTENbHOM pPadboThI | CTOMBI, CTYJIbS, KOMITBIOTEPHI

obyuaromuxcs (I'-401)

[Tomemenue st caMocToATeNbHOW paboThl | CTONMBI-MAPTHI IBYXMECTHBIE, CTY/bs, CTOJ

obyuatormxcs (/1-409) Iperno1aBaTeIbCKUi-, CTYyI

[IPENO/IaBaTeNIbCKUM, MTEPEABUKHAS JTOCKA,
JKpaH, IpoLeccop, IIPOEKTOP,

4

KOMITBIOTEPHBIC CTOJbI, KOMIBIOTEPhI IS
CTYACHTOB C BBIXOJOM B CCTb HHTCPHCT,
KOMITBIOTEp  OpErojaBareiis,  CETeBOM
mKkad
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