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1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

OBJIAICHUEC HABBIKAMU PCHICHUA PA3JIMYHOIO poJad HpOCl)CCCI/IOHaIILHbIX 3aJa4, CBA3aHHBIX C
MOJCTIMPOBAHUEM MpoayKIKn n 00BEKTOB MAlIMHOCTPOUTEIbHBIX IMPOU3BOJICTB C
HCIIOJIb30BAHUEM CTAHAAPTHBIX IMAKETOB U CPEACTB aBTOMATU3UPOBAHHOI'O ITPOCKTUPOBAHUA.

3anauv N3yyeHus TUCIUILIMHBL:

- MOJAEIMPOBAaHHE TMPOAYKUMH U OOBEKTOB MAIIMHOCTPOUTEbHBIX IPOU3BOJCTB C
UCIIOJIb30BAaHMEM CTAHAAPTHBIX IMAKETOB M CPEJCTB aBTOMATHU3MPOBAHHOIO IMPOEKTUPOBAHUS; -
NPOBEJEHUE, TUHAMUYECKUX U TEIJIOBBIX PACYETOB C MCHOJIb30BAHUEM CTAHJAPTHBHIX MAKETOB U
CPeACTB aBTOMAaTU3MPOBAHHOI'O MPOEKTUPOBAHUSI.

1.2. MecTo qucuuminHabl (MoayJisi) B cTpykrype OII

Huciynnmia CAE-ananu3 usydaercss B 7 cemMecTpe U SBJISETCS BaXKHOW JUCLMIUIMHOW C
poheCCUOHAIBHBIM  YKJIOHOM, OPMEHTUPOBAHHOW Ha OCBOEHME COBPEMEHHBIX TEHIECHUMH B
00JIaCTH aBTOMATH3MPOBAHHOTO MTPOSKTUPOBAHMSI

1.3. O6beM qUCHUAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/IOB YU4eOHOM
pPadoThI
OO011ast Tpy/I0EMKOCTh JTUCHMUIUIMHBL (MOJIYJIsI) COCTaBJIsIeT 2 3a4yeTHbIX(bie) eauHUII(bI), 72
YacoB.

Bunp! 3ausTUHI Cemectp 7 Bcero vacos
OO01mas TpyI0eMKOCTb 72
AyIUTOpHbBIE 3aHATHUS, B T.4. 8 8
Jlekmmonnsle (JIK) 4 4
[IpakTrueckue (CeMUHAPCKUE) 4 4
I13, C3)
Jlabopatopssie (JIP) 0 0
CamocrositenbHas padora 64 64
cryaenroB (CPC)
dopma mpomMeRyTOUHOU 3auer 0
aTTeCTalliu B CEMECTpe
KypcoBas padota (kypcoBoit
npoekT) (KP, KIT)




2. [IepedyeHb IIAHHPYEMBIX Pe3yJabTAaTOB 00YUYEHHS MO JUCHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbBIMH Pe3yJbTaTaMH 0CBOEHHsI 00pa30BaTeJbLHON MPOrPaMMbl

[Tnanupyemble pe3yJibTaThl OCBOCHHUsI 00pa30BATEILHON

[Inanupyemsle pe3ynbTaThl

MPOrpamMmBbl 00yueHHUs 1O TUCLIUILIMHE
Kon u Wuavkatopsl JOCTUXKEHUS JlecKpunTopsl: 3HAHUS, YMEHUSI,
HauMEHOBaHMe KOMITeTEeHIuH, (h)OPMHUpPYEMbIE B HABBIKU U (MJIM) OTIBIT JEATETbHOCTH
KOMITETeHIIUU paMKax JUCHUTLIMHBI
VYK-1 Crioco0eH  OCYIIECTBJIATh TOUCK, | 3HaTh: 3HATh BUIbI HHKEHEPHOTO
KPUTUUYECKUMI aHalu3 U CHHTE3 | aHaiu3a, (PyHKIMOHAIbHbIE
uH(popManuu, MPUMEHSATh | BO3MOXHOCTH U
CHUCTeMHBI TOIXoJ s pemieHus | kinaccudukanmio cucteM CAE
MOCTaBJICHHBIX 3a/1a4
YMeTh: YMeTh BHIOUpaTh
cootBeTcTByIOIIME Kilacc CAE
CUCTEMBI JIJIS1 PeleHus
3aJIaHHOM 3a/1au¥, BHITIOJIHATD
WHKEHEPHBIN aHAIN3
Bnaners:  Bnagetb  Meroaukoit
BBIOOpa
cooTBeTcTBYyOLIEro Kiacc a CAE
CUCTEMBI [IJIS1 PEIIeHus
3a[JaHHOM 3a/1a4¥, BHIIOJHEHUEM
WH)KEHEPHOTO aHan3a
3. Conep:xanne qUCHUNIAHBI
3.1. Pa3zgeqan! quCOUILINHBI H BHABI 3 aHATHH
3.1 CTpykTypa JTUCHMILIMHBI 151 3a09H0H POopPMBI 00yUeHusI
Moayns | Homep |HaumeHnoBanue Tembl pazaena Bcero | Aymutopus | C
pazznena paszmena YacoB | e 3aHATUs P
C
J |1 [JI
K |3 |P
(C
3)
1 1.1 OcHOBHbIE OCHOBHbIE IPUHIIMATIBI 6 2 10 10 (4
MIPUHITUIIBI U MOHSITUSI UHAKEHEPHOTO
MOHSTUS aHam3a: MPOYHOCTb
VHXEHEPHOTO KOHCTPYKILIMIA,




aHaJIM3a. HaMpsIKEHHO-
neopMUpPOBaHHOE
COCTOSIHUE, KPUTEPUU
paspyIlieHusl.
Hcnons3oBaHue
YUCJIEHHBIX METOJIOB TTPU
MIPOEKTUPOBAHUU
KOHCTPYKIIMIA U MallMH.
2 2.1 Yucnennsii | YncaeHHBIN MHKEHEPHBIN 23 2 10 |20
VH)XKEHEPHBIN aHayms B cpeae CAE.
aHaJIM3 B cpefie ITocranoBka 3agaum.
CAE Bri6op oaHOrO M3
TTPOMBIIIIEHHBIX
pemiaresneii: Nastran,
ANSYS, LS-Dyna,
ABAQUS u np. nns
BBIOPAHHOTO THIIA
aHaJIn3a.
2.2 Pacuyer monenmn Cospganue 43 2 10 |40
c reomerpuueckorn CAD-
MpUMEHEHUEM mopenu. Co3gaHue
CUCTEM U/ieaTM3UPOBAHHOM
aBTOMATHU3alU | FEOMETPUUYECKON MOJIEIIH.
Y UHKEHEPHbIX Co3pgaHue KOHEYHO-
pacyéToB. 3JIEMEHTHOIN MOJIEJIH.
3ananue pu3nKo-
MEXaHUYECKUX CBOICTB
o0bekTa. Co3maHue CETKU
KOHEYHBIX 3JIEMEHTOB.
Coznanue pacyeTHON
Mozenu. 3aJaHue
HArpy30K U FPaHUYHBIX
ycaoBuil. YucienHoe
pellieHre 3aJa4u 1 aHAIU3
MOJIyYE€HHBIX Pe3y/IbTaTOB.
Hroro 72 4 10 |64
3.2. Conepxxkanue pa3jgeaoB JUCHHUILIMHBI
3.2.1. JIekiuoHHBIE 3aHATHSA, COJePKaHNE H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
pasnena (B yacax)
1 1.1 OCHOBHEBIE OCHOBHBIE IPUHIUIIBI U IOHATUS 2
MIPUHITUTIB U MH)KEHEePHOTrO aHAJIN3a: MPOYHOCTb
TTOHSITHS KOHCTPYKIIUIA, HAMIPSIKEHHO-




VHKEHEPHOTO neOpMUPOBAHHOE COCTOSIHUE,
aHaJIn3a KPUTEPUH Pa3pyIlIeHUs.
HMcrionp30BaHue YUCIEHHBIX METOJOB
NP MPOEKTUPOBAHUN KOHCTPYKIIUN U
MaIIIVH.
2 2.1 YucneHHsli YucneHHbI MHAKEHEPHBIY aHAJIN3 B 1
WMHXEHEPHBIN cpene CAE. IToctanoBka 3agaum.
aHaJIu3 B cpefie Bbi60p 0IHOTO M3 MTPOMBIIILJICHHBIX
CAE. pemaresneit: Nastran, ANSYS, LS-
Dyna, ABAQUS u ap. a5 BRIOpaHHOTO
THUTIA aHAJIN3A.
2.2 Pacuer monenu Coznanue reomerpuyeckoir CAD- 1
c mozenu. Co3gaHue uaeaiu3upoOBaHHOM
pUMEHEeHHEM reomeTpuueckoil moaenu. Coznanue
cUCTEM KOHEUYHO-3JIEMEHTHOI MoAeIu. 3agaHue
aBTOMAaTH3al (pu3UKO-MEXaHUUECKUX CBOWCTB
Y MHXKEHepHbIX | oObekTa. Co3maHue CeTKM KOHEUHBIX
Pacy€ToB. anemeHTOB. Co3jaHue pacyeTHON
Mojiesu. 3aJaHue HAarpy30K U
IpPaHUYHbBIX yCIoBuUil. YncieHHoe
pellieHre 3aJa4u U aHAIU3 TOJTyYeHHbIX
pe3yJIbTaToB.
3.2.2. IlpakTHYecKHe 3aHATHS, COJAepP KaHue H 00beM B yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocTb
paznena (B "acax)
2 2.1 YucneHHsli YuceHHbI MHAKEHEPHBIY aHAJIN3 B 2
WMHXEHEePHBIN cpene CAE. ITocranoBka 3agaum.
aHaJIu3 B cpefe Bbi60p 0IHOTO U3 TPOMBIIILICHHBIX
CAE. pemartesneit: Nastran, ANSYS, LS-
Dyna, ABAQUS u ap. a5 BBIOpaHHOTO
THUTIA aHAJIN3A.
2.2 Pacuer monenu Coznanue reomerpuyeckoir CAD- 2

c
IIPUMEHEHUEM
CUCTEM
aBTOMAaTH3alu
Y UH)KEHEPHBIX
pacy€eToB.

mozenu. Co3gaHue uaeau3upoOBaHHOM
reomeTpuueckoit moaenu. CoznaHue
KOHEUYHO-3JIEMEHTHOI MoAeIu. 3agaHue
(pM3UKO-MEXaHMYECKUX CBOWCTB
oobekTa. Co3aHne CETKM KOHEUHBIX
aneMeHToB. Co31aHue pacyeTHON
Mojiesu. 3ajaHue HAarpy30K U
IpPaHUYHbBIX yCIoBuUil. YncieHHoe
pellieHre 3aJa4u U aHAIU3 MOy YeHHbIX
pe3yJbTaToB.




3.2.3. JlabopaTopHbIe 3aHATHA, COJIePIKaHNe H 00beM B Yacax

Mopynb

Howmep
pasgena

Tema

Copepxanue

TpynoemMKocTb
(B yacax)

3.3. Conepxxanne MaTepHuaI0OB, BLIHOCHMBIX HA CAMOCTOSITEJbHOE H3YyUeHNe

Mopynb

Howmep
pasnena

COIICp)KaHI/IC MaTepuajioB,
BBIHOCHMOTI'O Ha
CaMOCTOATEIBHOC
HN3YUCHHE

Bugg CaMOCTOSITEILHOI
JEATECIIPHOCTHU

TpynoeMkocTb
(B acax)

1.1

OcHOBHBIE [MPUHIMIIbI U
MOHATHUA UHKECHCPHOI'O
daHaJIn3a.

OCHOBHBIE IPUHLMIIBI U
MOHSATUS] UHKEHEPHOTO
aHaJM3a: MPOYHOCTh
KOHCTPYKIIUH,
HaIpsKEeHHO-
neopMupoOBaHHOE
COCTOSIHME, KPUTEPUU
pa3pylIeHusl.
Vcnonp30BaHue YMCIEHHBIX
METOAOB IIpU
IPOEKTUPOBAHUU
KOHCTPYKIIMIA ¥ MAllMH.

2.1

YuceHHbI MHAKEHEPHbIN
aHaiu3 B cpege CAE.

YuceHHbI MHAKEHEPHbIN
ananu3 B cpege CAE.
ITocraHoBka 3amaun. Beioop
OJTHOTO U3 MPOMBIIIIEHHBIX
pemaresneii: Nastran,
ANSYS, LS-Dyna,
ABAQUS u np. nisa
BBIOPAHHOT'O TUIIA AHAJIH3A.

20

22

Pacuer monenm ¢
IIPUMEHEHUEM CUCTEM
aBTOMAaTU3alUU
WHKEHEPHBIX PaCUYETOB.

Cozpanue reoMeTpuyecKon
CAD-moaemn. Co3gaHue
U/IeaTM3UPOBAHHOM
reoMeTPUIECKON MOJIEIIH.
Co3zpaHne KOHEUHO-
3JIEMEHTHON MOJIEJIMN.
3ananue pu3mKo-
MEXaHNYECKUX CBOHCTB
oobekTa. Co3aHue CeTKU
KOHEYHBIX 2JIEMEHTOB.
Coznanue pacueTHOM
MOJENN. 3aJaHue Harpy30K
Y TPAHUYHBIX YCIIOBHIA.

40




YucnaeHHoe peueHue
3aJa4yr U1 aHaJIn3
MOJIYYCHHBIX PE3YyJIbTATOB.

4. ®oHI OLIEHOYHBIX CPE/ICTB /JIsI IPOBeIeHUsI TEeKYIeH H MPOMe KyTOUYHOM
aTTecTaluu 00y4aKIIUXCS M0 AU CIHILIHHE

(DOHI[ OLICHOYHBIX CPEACTB TEKYIIETO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCraguu 110 HUTOI'aM
OCBOCHUSA NJUCHUIUIUHBI ITPEACTABJIEH B IIPUJIOKECHUM.

DoHA OLIEHOYHBIX CPEACTB

5. Yue6HO-MeTOMMUecKO€e 1 HH(OpMAIIOHHOE O0ecneyeHne JHCIUIIIHHbI
5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHble N3JaHUA

1. 1. Hopenkos, N.IT. OCHOBB aBTOMAaTU3UPOBAHHOTO MIPOSKTUPOBAHMS : yUEOHUK. — 2-€ U3.,
nepepad. u jor. — M. : Uzn-eo MI'TY um. H.D. Bay mana, 2002. — 336 c. 2. Konpgaes, B.]I.
YucneHHble METOIBI U TIporpaMmupoBanue: yued- Hoe nocooue / B.Jl. Konmaes; mon pen. JLI.
INarapunon. — M. : Ul «®O- PYM»: UHOA-M, 2009. — 544 c.

5.1.2. U3panua n3 DBC

1. OCHOBHI aBTOMAaTU3UPOBAHHOTO MPOEKTHPOBaHU : yueOHuk / moxa ped. A. I1. Kaprmenko. —
Mockga : UHOPA-M, 2020. — 329 c., [16] c. . wi1. — (Beiciiee oOpazoBanue: bakanaBpuar). -
ISBN 978-5-16-010213-9. - Tekcr : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1059303

5.2. JlonoJHHTeEJILHAS JUTEpaTypa
5.2.1. IleuaTHble N3JaHUA

1. 1. bacos, K.A. ANSYS s korcrpykropos / K.A. Bacos. — M.: IMK Ilpecc, 2009. — 248 c. 2.
['onuapos, I1.C. NX Advanced Simulation. Wnxenepusii aHaim3 / I1.C. T'onuapo, M.A.
Apramonos, T.®. Xanutos, C.B. lenucuxun, [I.E. Cothuk. — M.: IMK Ilpecc, 2012. — 504 c. 3.
Hanunos, 0.B. [Ipaktnueckoe ucnons3zoBanue NX / 10.B. [lanu- nos, M1.A. ApramoHoB. — M.:
JIMK IIpecc, 2011. - 332 c.

5.2.2. N3nanuga n3 DbC

1. 2. Bytko, A. O. OcnoBsl moaenupoBanusi B CAIIP NX [DnektpoHHblil pecypc]:YuebHoe
nocooue / A.O.Bytko, B.A.Ilpyanukos, I'.A.llpipkoB, 2-¢ w3a. - M.:HUIl UH®PA-M, 2016. -
199 c¢. // ZNANIUM.COM : »3JeKTpOHHO-OMOMMOTeuHass cucreMa. — Pexum pgocryna:

http://www.znanium.com/catalog.php,

5.3. Ba3bl JaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE U NONCKOBbIE CHCTEMbI


/local/working_program/modules/typical_programs/PDF/fos.php?file=16/16.2/15.03.05_%D0%911.%D0%92.15_%20%D0%A1%D0%90%D0%95_21.pdf

HazBanue Cchuika

ansys https://www.ansys.com/

NX https://www.tadviser.ru/index.php/%D0%9F %
D1%80%D0%BE%D0%B4%D1%83%D0%B

A%D1%82:Siemens. NX

6. ITepeyeHb MPOrpaMMHOTr0 00ecneYeHusI
[IporpammHoe obecrnieuenue odmiero HazHadeHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[TporpammMHOe obecrieueHre CreranbHOr0 Ha3HAUSHHSI:

1) Ackon Komnac-3D V15 I[IpoektupoBaHie U KOHCTPYMPOBaHUE B MAIIMHOCTPOEHUN

7. MaTepHajJbHO-TEXHHYECKOE 00ecnedeHne 1 CIUNINHBI

HanmeHoBaHMe IOMENIeHNH AJ151 TPOBEACHHUS
y4eOHbIX 3aHATUN W U1 CaMOCTOSTENILHOM
paboThl 0OYYAIOIIMXCS

OcHaleHHOCTh CHIeNNAIbHBIX TIOMEIIEHUN 1
MOMEIIEHUH JIJIs1 CAMOCTOSITENTBHOU PadOThI

VueOnble aymuropuu g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUIN JIEKIIMOHHOTO TUIA oO0y4yeHHs] yKa3aH B TaclopTe ayIuTOpPUH,

3aKPEIJIEHHON PACIIMCAHUEM M0 (PAKYJIBTETY
VueOHble aymuropuy IS TIPOBEICHUS

MNPAKTUYCCKUX 3aHATUI

V4eOHble ayquTOpUM [AJisi TPOMEXKYTOUYHOM
aTTecTalyu

VuebHble ayquropuu 1uis Tekyien arrectanmu | CoctaB 000pyJOBaHMS M TEXHUUECKHUX CPEICTB
oO0y4yeHHs1 yKazaH B Tacropre ayIuTOpPUH,

3aKperIeHHOW paclucaHueM 1o Kadenape

8. MeToanueckue peKOMeHJalli 0 OPraHu3aud N3y4eHUus1 JUCIUILINHBI

[Tpy W3y4YeHNH AUCIUTUIMHBI CTYICHT JIOJDKEH BBIIOJHUTD CJIETYIONIHE BUIIBI
CaMOCTOSITEILHON pabOoThI: MPOPAOOTKa pa3/ieioB TEOPETUIECKOrO Kypca U MOAroTOBKA K
3a4ety . M3yueHue pa3esioB peKOMEHIyeTCsl OCYIIECTBIISATh B CIIEIYyIONIEeM
nopsiJKe:

O3HaKOMHUTENILHOE YTEHHE MATEPUAJIOB 10 KOHKPETHOMY pa3fielly C ONpee/IeHUEM ero
B3aMMOCBSI3M ¢ MH(OPMAIel APYTUX pa3esioB, BbIIeJIeHUE [NIABHOTO IPUOPUTETHOTO
MaTepuaa, 3amuch BHIOpaHHOTO Matepuaia. CTUIIb TEKCTa — TEXHIUUECKHIA.

[Ipu moaroToBKe K caave 3auera N3ydaeTcsl OCHOBHAS U JIOTIOJIHUTETbHAS

JIMTEpATypa U MaTEPUAITbl TIPAKTHUECKUX 3aHSTUI.



Pazpaboturk/rpynma pa3paboTIYMKOB:
Anekcarnp npna Xo60TOB

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
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