MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ABTOMATU3AIIVA PEHIEHNUS 3AJTAY CTPOUTE/ILHOM MEXAHUKA

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
TOATOTOBKH KOCMHYeCKHX KOMILIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma ITuoTUpyeMble U aBTOMaTHYeCKHe KOCMUYeCKHe annaparbl H CHCTeMBI
TOATOTOBKH
YpoBeHb BbICILIEro 00pa3oBaHus Coenpaaurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A3 KOCMUMYECKMUE AIIITAPATHI 1 IBUTATEJ/IN
Kadeapa-pa3padorunk paboueit A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN
nporpaMmsbI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
Knvmkya Bragucia AnekcaHZpoBUY, aCCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ABTOMATU3AIMA PEINEHVS 3AJAY CTPOUTE/IbHOM MEXAHUKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1/23.4 — c¢nocoGHOCTL TIPOBOAMTL PACUETHO-IKCTIEPUMEHTA/IbHbIE HCC/Ie0BAaHUS — TTPOUYHOCTU
3/IeMeHTOB KOCMUUeCKHX arllapaToB NPy CUJIOBOM U TeMIIepaTypHOM BO3/IeMCTBUSIX

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1/23.4

3HAHUS:

OcHoBHbIe IPUHLIMITEI (OPMUPOBaHUS PaCUETHBIX MO/esield Ha YPOBHe BOCIIPOM3Be/eHNSs;

OcCHOBHBIe TIPUHLUIBI (POPMHUPOBaHUS paCUeTHBIX MOZAeel;

OCHOBHBI€ 3Tanbl pelleHus 3a7,a4 B [IPOrPaMMHBIX KOMIIJIeKCaxX Ha YPOBHe TOHUMaHMUS;

OO0111Me TIPUHLIUTIBI TOCTPOEHUST PACUETHBIX MOJIe/IeH [Jis TIOC/TeIYIOIIEro UX UCIOMb30BaHUs B MaKeTax
MPUK/IagHbIX TporpaMm MKD3;

YMEHUs:

W310KuTh MeTOABI U pe3yJbTarThbl, CBs3aHHble C pelleHueM NpukaagHbix 3agad MTT B makerax
NpUK/IaAHbIX TporpaMm MKO3;

MogenvpoBatk U peliarh 3a/jauy C UCI0/Ib30BaHWeM NPUK/IafHbIX ITporpaMM MKD3;

HABbIKU:

CamocTosiTensHO GOpMyTHUpOBaTh ¥ pemathb 3agaurt MITT B nakeTax mpukaagHbIX mporpamm MKDO.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctunmuaa ABTOMATHU3AIINSA PEIIIEHUA 3AJAY CTPOUTE/IBHOM MEXAHUKU
SIBJISIETCS TUCLIUTTHHOM YacTH, ()OPpMHpPYyeMoli yuaCcTHUKAMH 00pa3oBaTe/IbHBIX OTHOIIeHWH 6/10Ka 1,
MpOorpaMMbl TIOATOTOBKU T0 HaripaBieHuto 24.05.01 IIpoekmuposaHue, npou38o0Ccmeo U 3KCnayamayusi pakem
U paKemHo-KOCMUUECKUX KOMN/IEKCOo8.

CogepxaHve JUCLATIIMHBI SIB/IIETCS  JIOTMYECKUM  TIPOJO/DKEHNeM  IUCLIMTIIMH: PACUETHBIE
METOABI B CTPOUTE/JIBHOMU MEXAHUWKE, MOJE/IMPOBAHUE ©®U3NYECKUX
ITPOIECCOB, OCHOBbBI KOHCTPYNPOBAHNSA KOCMHNYECKUX AITITAPATOB.

CopepXaHue [UCLWIUIMHBL SIBJISIETCSI OCHOBOW [JJIsl OCBOEHUs JUCLIUILINH: HOI[FPTOBKA K
IMPOOEAYPE 3AIINTHI 1 3AHINTA BBIIYCKHOU KBAJIMOUKAIIMOHHOU PABOTBHI,
IMPEJIUIT/TOMHAS ITPAKTUKA.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh GU3NUECKHE U MaTeMaTHUeCKUe MOJIe/IA UCC/Ie[yeMBIX MPOLIeCCOB,
SIBJIEHUH 1 00BEKTOB, OTHOCAIIMXCS K ITPOoheCCUOHANMBbHOM cdepe AesTeIbHOCTH I PelleHUs
WH)XeHepHbIX 3a7au

e TICK-1/23.1 — CriocobeH MpOeKTHpPOBaTh, KOHCTPYHUPOBATh M COTTPOBOK/IAaTh HA BCEX 3Tarax
JKU3HEHHOT0 LIMK/Ia KOCMUUeCKHe arapaThl, KOCMHUeCKHe CUCTEMBI U KX COCTAaBHbIE YacTH

e TICK-1/23.4 — CniocobeH MpOBOIUTE PaCUETHO-3KCTIEPUMEHTAJTbHBIE UCC/IeJOBAHUS IPOYHOCTH
3JIEMEHTOB KOCMUUECKHUX amraparoB MPU CUIOBOM U TeMIlepaTypHOM BO3/eHCTBUSAX



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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5 10 Paszpen 1. UnTepdeiic npukiaaubix nporpamm MKDJ. 3HakoMCTBO ¢ MHTepdelicoM mporpaMM Ansys 26 8 8 18 20
‘Workbench u Ansys Mechanical APDL.
Pa3;1en 2. PerieHue JIMHEHHBIX 3a/jadya MeXaHUKH ;(ed)opMﬂpyemoro TBEp/JAOro Te/ia B rakerax
5 10 |MPMKIaHBIX MporpamMm MKD. 2.1 PacueT I/IOCKOH CTep>KHEBOM KOHCTPYKLMH 2.2. 3aJaya pacyeTa 38 12 12 26 40
MPOYHOCTH U3/e/Hs MallIMHOCTpoeHus 2.3. VICIonb30BaHe MHCTPYMEHTOB CyOMozenuHra 2.4.
Pernlennie MuHeMHBIX 3a/ja4 yCTOMUMBOCTH.
Pa3paen 3. PerreHue He/IMHEHHBIX 3a/jaya MeXaHUKH Ae()OPMHPYeMOro TBEPAOro Te/ia B MaKeTax
5 10 |MPMKIagHBIX MpOrpamMm MKD3. 3.1. Pelrenne 3afa4u orcka co6CTBeHHbIX POPM U UaCTOT KosebGaHuit 44 14 14 30 40
3.2. HenvHeliHble MeTO/Ibl aHa/IM3a YCTOMUMBOCTH KOHCTPYKLIMM 3.3. PellleHne KOHTaKTHBIX 3ajau 3.4.
AHanu3 rnepexofiHbIX MPOL|eCCOB.
Bcero 3a 10 cemecTp 108 34 34 74 100
Bcero no gucuuninHe 108 34 34 74 100
3.2. AyAuTOPHBIN NPAKTUKYM
Oo0neMm,
Ne Homep n HauMeHOBaHuUe pa3jena
Tema MNPAKTHYECKOI'0 3dHATUA ayA.
n/n JUCIMILTAHBI
YacoB
1 WuTepdeiic mporpaMMHOro KoMIiekca 4
Pasgen 1. IHTepdelic npuKaafHBIX ANSYS Mechanical APDL
5  [HPOrpaMm MKO. WHTepdelic mporpaMMHOro KOMIUIEKCA 4
ANSYS Workbench
3 Pacuet niockoli cTep>KHEBOUW KOHCTPYKLIUH 4
Pacuer MallIMHOCTPOUTE/IBHOT'O U3e/IMd Ha
4 MIPOYHOCTD. V3/1e/THe BLIOMpaeTCs 1Mo TeMe 4
Pa3pen 2. PellieHve NTHHEHHBIX 3a/jaua YHUWPC unu AUIIOMHOIO IIPOEKTa
MeXaHUKH 1e(hOpMUPYeMOTo TBEPJOro Tefla B|PacueT nepenyckHoro knanaxa. Ouenka HJIC B
5 |makerax MpMK/Ia[HBIX mporpaMm MKO. 30HaX KOHL[EHTPALMK HAMPsOKeHUH C OMOIbIo| 2
WHCTPYMEHTOB I10AMO/Ie/TMDOBAHUA
6 AHanu3 ycroumBoCTH hepMeHHOI ’
KOHCTDYKIJUH
ITouck cobCTBEHHBIX (l)OpM " 4aCToT
7 KOHCTPYKL[MU (pepMEHHOT0 ¥ TepMeTUYHOTO 4
OTCeKa
8 Pa3,qe11 3. Perienvie HeTMHeMHBIX 3aa4va Ananuz yCTOﬁqHBOCTH KOHCTPYKLIMKN )
MeXaHUKH ,Z[E(l)OpMI/IpyEMOFO TBEpAOro Teja BIFTéEPMETHUUHOIO OTCEKA
g [FAKeTax MPHKIA/HLIX NPOrpaMM MK?5. PeliieHue 3a/jauu COylapeHUst 37IEMEHTOB 4
PaCKpBIBAOIIMXCA KOHCTPYK]_[I/Iﬁ
10 Perienue 3a/ia4uu 11poLecca pdCKpbIBad 4
KOHCTPYKLMM
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne CopeprxkaHue Oo0bem,
HOMep U HAMUME€HOBdHHE pa3jie/id AUCIUII/IUHBI
n/m y4eOHOro 33/[aHiA | YacoB
1 IToaroroBka K onpocy 8
Pasgen 1. IHTep@elic npukaagHeIx nporpaMm MKO. IloaroToBka K
2 TpaKkThueCKUM 10
3aHATUAM
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3 |Pa3gen 2. PerieHue MuHeMHBIX 3aa4a MexaHUKH Jedopmupyemoro  |[loarotoBka K 10
TBepZloro TeJla B [aKeTax NPUK/IaJHbIX IIporpamMm MKD. IpaKTU4eCKUM
3aHATUAM
Brinonnenue
4 JIOMAIIIHero 3a/IaHust 16
Nel,2
IMogroroBka k
5 MpaKTU4eCKUM 10
Pazgen 3. PerieHrie HeTMHEMHBIX 3a/laya MeXaHUKH [1e(hOPMUPYEMOTO [3aHATHUSIM
TBEpZOro TeJla B MakeTax NpUK/IaAHbIX nporpamm MKDO. BrimnosiHenrie
6 JIOMAIIIHero 3a/IaHust 20
Ne3,4
Bcero 3a 10 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUA JTNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
1/2(3| 4 |5/ 6 |7| 8 |9/10 |11 | 12 |13 | 14 | 15| 16 17
10 0C P 0C Op oC a3 AP aud. 3au.
YcnoBHble 0003HAUEHUS:
¢ TP — npiarHoCTHYecKas pabora;
e OC — yCTHBII ONPOC CTY/I€HTOB;
e 13 — joMalliHee 3a/laHUE;
e nud. 3au. — AuddepeHIIIPOBAHHBIN 3aUeT.

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYIEHTOB MPOBOJUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:

[IMarHoCTUYeCKasi pabora;
YCTHBIH OTIPOC CTYAEeHTOB;
JloMallHee 3a/laHue.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCA B (hopMax:
mrddepeHITMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. b. Kaninys, E. M. Mopo3sos, M. A. OndepreBa. . ANSYS B pykax umkenepa. M.: YPCC, 2003, 3.
pec.

2. A. B. Iapkos, B. A. IllanomnxukoB. . CtpouTenbHas Mexanuka. CI16.: Jladb, 2010, 3/1. pec.

3. B. A. Bpysika, B. I. ®okuH, {. B. Kypaesa. . Ii>keHepHbiii aHanu3 B ANSYS Workbench. Camapa: U3g-
Bo CamI'TY, 2013, 351. pec.

4. H. H. ®énopora, C. A. Banbrep, M. H. [Tanunos. . OcHoBbl pabotel B ANSYS 17. M.: IIMK Tlpecc,
2017, an. pec.

5.2. JlorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIMHE:
1. A. b. Karutys, E. M. Mopo3og, M. A. OndepbeBa. . ANSYS B pykax urkeHepa. M.: YPCC, 2003, 1 3k3.
5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynznamenTanbHas 6ubnuoreka BITY «BOEHMEX» um. 1.®.
YCTHUHOBA;
2. https://urait.ru — O6pa3oBarenbHas riathopma «FOpaiiT». [ By30B U CCy30B..

CoBpemeHHbIe TIpo¢eccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIe0BaHNH.

MHdopmaliioHHble CIIpaBOYHbIe CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. Ansys Multiphysics 2017 Teaching Advanced.

6.2. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueii MporpaMme JUCIHTLTHHBI
ABTOMATU3ALIUA PEHIEHNS 3AJAY CTPOUTE/IBHOU MEXAHUKIN

AnHoTanusa paboueii nporpaMMsl

Iucipniuda ABTOMATU3AIISL PEIIEHUSI 3AJJAU CTPOUTE/IBHONW MEXAHUWKU
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
TPOrpaMMBbI TIOJITOTOBKH 110 Harpas/ieHuto 24.05.01 ITpoekmupoeaHue, npou3eoo0cmeo u sKkcnayamayusi pakem
U pakemHO-KOCMUuUecKux Komniekcos. [ucuuriivHa peanu3yetrcs Ha ¢akynbTere A PakeTHO-KOCMUYeCKOM
texuukd BI'TY "BOEHMEX" wum. [O.®. YcrunoBa kadeapoirt A3 KOCMUUECKUE ATITTAPATHI U
IOBUTATEJIN.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-1/23.4 criocoOHOCTh TIPOBOAMTE PACUETHO-3KCTIEPUMEHTA/IbHbIE MCC/IeJOBAHUS TPOYHOCTH 371€MEHTOB
KOCMHWYECKUX anraparoB [PU CUIOBOM U TeMIlepaTypHOM BO3/|€HCTBUSX.

Co,qepmaHI/Ie AVCHUITVIMHBL OXBATbIBA€T KPYI' BOIIPDOCOB, CBfA3aHHBIX C HCIIO/Ib30BAHUEM DAa3/IMYHBIX
MPOrpaMMHBIX TIdKETOB [Jid pea/M3alliid MeTOJd KOHEUHBLIX 3J/IEMEHTOB C Ije/IbI0 ITpOBeJieHUsA Da3/IMYHbIX
pacueToB (HpOLIHOCTHLIX, TeIl/IOBbIX, U T,E[)

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e YCTHBIN OMNPOC CTYZeHTOB;
e /OMalllHee 3a/laHue.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeyCMOTPEHBI MpakTHUeCcKue 3aHsTus (34 u.), camocTosTe/bHasA paboTa ctyaenTa (74 u).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHTLTHHBI
ABTOMATU3ALIUA PEHIEHNSA 3AJAY CTPOUTE/IBHOU MEXAHUKIN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanue
paboTsI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazpen 1. UaTepdeiic npukaagasix mporpamm MKD3.

Togroroeka k ompocy | A B. Karuiyn, E. M. Moposos, M. A. Ondepresa. . ANSYS B pykax 8
urkeHepa: M.: YPCC, 2003 (Yacts 2, r1aBa 1)
TMoaroToBKa K H. H. ®énoposa, C. A. Banerep, M. H. /lanunos. . OcHOBBI paboTkI B
IPaKTHYeCKNM ANSYS 17: M.: IMK Ilpecc, 2017 (2) 5 10
3aHSITHSIM B. A. bpysika, B. I'. ®okuH, f. B. Kypaesa. . It)keHepHbIN aHa/IU3 B
ANSY'S Workbench: Camapa: 13g-Bo CamI'TV, 2013 (2)
Wroro no pasgeny 1 18

Pa31.1e11 2. PemnnieHuie IMHEMHBIX 3da/id4d MeXdHUKH ;[e(l)opanyemoro TBEPAOro Te/id B IIdKETaAX

NPUKJIaJHbIX porpamM MKD3.

IMogroToBka kK

B. A. Bpysika, B. I'. ®okun, . B. KypaeBa. . IH)XeHepHbII aHa/Iv3 B

MIPaKTHUe CKUM ANSYS Workbench: Camapa: 1U3g-so CamI'TV, 2013 (4-6) 10
3aHATHUAM A. B. lapkos, B. A. IlanomHukos. . CTpoutensHast MexaHuka: CII6.:
BrInonHeHue Jlanb, 2010 (2-8)
JIOMallIHero 3a/laHus A.b. Kal'[J'IYH, E. M. MOPOBOB, M. A. On(bepbeBa. .ANSYS B PyKax 16
Nel,2 nxkeHepa: M.: YPCC, 2003 (YacTs 2, rnaga 2)

Wroro no pasgeny 2 26

Pazgen 3. PellleHne HeJIMHEeHBIX 3a/{adya MexaHUKH Ae¢opMHUpyeMOro TBep/oro Tejia B makerax

NPpUKAaJHbIX nporpaMM MKD3.

IMogroroBka k

MpaKkTU4eCKUM 10
3aHATHUSAM A. B. Tapkos, B. A. IlanomHukoB. . CTpoutensHast Mexanuka: CII6.:
BhinonHenve Jlane, 2010 (10)
JIOMAIIIHero 3a/laHust 20
Ne3,4

Wroro no pasgeny 3 30
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IIpunoxenue 3
K paboueii mporpaMme JUCIHTLTHHBI
ABTOMATUM3ALIVS PEILIEHNSI 3AKAY CTPOUTE/IbBHOU MEXAHUKHA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  YCTHBIH OMPOC CTYAEHTOB;

e JOMalllHee 3a/]aHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

YCTHBII 0IPOC CTY/IEHTOB

OO6yuaroiieMycst 3a1al0TCs1 BOTIPOCHI 110 y4eOHBIM MaTeprajiaM COOTBETCTBYIOIIMX Pas3iesioB
IpOrpaMMBbl JUCLUILIMHEL. [lepeueHs BOnpocoB npescrasiieH B coctaB Y MK qucIMIuIvHBL
"CpaHo" - Io/y4eH BepHbIM OTBET Ha BOIPOC MperoZaBareis.
"He cpano" - 0TCyTCTBHE BEPHOI'O OTBETA Ha BOIIPOC Iperofasareris.

JlomaiHee 3a/janue
Paboueii mporpamMmMoii ripelyCMOTPeHO 4 AOMaIlIHMX 3a/laHusI TI0 paszernaM JUCLUIUIMHGL. Komriekt
JIOMAIIIHMX 3a/jJaHuil BXOAUT B cocTaB Y MK [HCLMIIMHBIL.

IToMalliHee 3a/jaHAe CUMTAETCSI IPUHATHIM TIPY BBITTOJHEHUN BCEX CJIEYIOIIUX KPUTEPHER:

- TIPaBUJILHOCTh Pe3y/IbTaTOB pacyeTa;

- IPaBUJILHOCTh BBITIO/THEHHS rpahUueCKoi YacTH 3a/JaHus;

- IPaBU/ILHOCThL O(OPMJIEHUS 0TUeTa (CTPYKTYPHAs YIOPAJ0UeHHOCTh, HaJTMUKMe BCeX HeOOXOMMBIX
pasziesioB);

- IOTTyCKaIOTCsl He3HAUUTe/TbHbIE WCIIPABJIEHNS B OTUETE.,

IloMalliHee 3a/jaHAe HE MOXKET OBbITh TIPUHATO U TIO/JIEXKUT A0PAa0OTKe B CIyvae:

- OIIMOOK B pacueTax U npu oopMIeHHH rpadruecKoro MaTepuasa;

- HeOpeXXHOro 1 6e3rpaMOTHOr0 0(hopMI/IEHHs OTUEeTa.

ITpu caave moMalliHero 3ajaHusi IpelyCMaTpUBaeTCsl OTBEThI CTyAeHTa Ha BOMIPOCHI TperiofaBaresisi. Kpurepun
OLIeHUBaHMUSL:

- «oTMuHO»: CTYAEHT Jasl TOJHBIM OTBET Ha 2 OCHOBHBIX BOTIPOCA U BO3MO)KHBIE [IOTIO/THHUTE/TbHBIE BOTIPOCH;
- «xopoIlo»: CTyAeHT OTBeTU/I Ha 2 OCHOBHBIX BOIIPOCA C He3HAUMTe/IbHBIMU MOTPELTHOCTSIMU U Jjasl
HeIl0JTHbIe OTBETHI Ha JI0TIOTHUTE/IbHbIE BOIPOCH;

- «yZI0BIeTBOPUTENBbHO»: CTY/IeHT [ja/T HelloJIHbIe OTBETHI Ha 2 OCHOBHBIX BOIIPOCA M He OTBETHJI Ha OT/e/IbHbIe
JIOTIOJTHUTE/TbHBIE BOTIPOCHI;

- «HeyZ|0BeTBOpPUTEIbHO»: CTYIeHT He OTBeTHJI Ha TPH BOTIpoOca mperojaearesisi. Pabora mogiexur
TIOBTOPHOM ciaue.

JuddepennmpoBaHHbIii 3aueT

IuddepeHnpoBaHHbIi 3a4eT 0OPMIISIETCS 110 Pe3y/IbTaTaM BLITIO/THEHUs! TIPeyCMOTPeHHBIX paboueit
MPOTrpaMMOii KOHTPOJTBHBIX MEePOTIPUSITUH.
Orjenka 3a auddepeHIIMPOBaHHBIN 3aUeT OrpeiesiseTcsi Ha OCHOBe CpeHero apuhMeTHIeCKOro OLIeHOK,
MOTyYeHHBIX TPH CZlaue KOHTPOJIBHBIX MEPOTIPUSATHH.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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.. YcTHBIN
5 10 Pa3fen 1. UnTepdeiic npuKIaJHbIX 26 8 8 18 20 ompoc
nporpamm MKD.
CTY[,eHTOB
Pasjgen 2. PemreHue JIMHeHHBIX 3a/ja4a Tomanmee
5 10 |mexaHukwu gedopmupyemoro TBepgoro Tena | 38 12 12 26 40 Sa/IAHIe
B MaKeTax NPUK/IaAHbIX nporpamm MKD. A
Paspgen 3. PelnieHue He/IMHEMHBIX 3ajjaua Tomammee
5 10 |mexaHukwu gedopMupyemoro TBepaoro Tema | 44 14 14 30 40 Sa/IAHIe
B MaKeTax NPUK/IafAHbIX nporpamm MKD. A
Bcero 3a 10 cemectp 108 | 34 34 74 100
Bcero no guciun/nHe 108 | 34 34 74 100
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Kputepuu oneHuBaHus

IICK-1/23.4
Bonpocbl omkpbimoz2o muna:
Ne 1 515 kakvx Leneid ucnosns3yercs "MeTtoy KoHeuHbIX 1emeHToB" (MKO)?
Ne 2 [IpuHLUIIBI MeTOZa KOHEUHBIX 3/IEMEHTOB
Ne 3 KoneuHnsble 351eMeHTEI
Ne 4 Kaxoii 3Tarn oObIUHO BBITIONMHSETCS TIOC/Ie CO3/IaHusI TBepA0TeIbHON Mofesnd (1) v B ueM OH
3aKJ/IrouaeTcs?
© [ [+: dv
- e —_—
a1t -1 € =
o] | ARKI (R T X
o [K]‘ii c = Ee
Ne 5 ITporpaMMHOe 00ecrieueHHe MeTO/la KOHEUHBIX 3/IEMEHTOB
Ne 6 Tunel 3a/1a4, peraeMbIX METO,OM KOHEUHBIX 3/IEMEHTOB
Ne 7 Craruyeckuit aHa/iu3
Ne 8 HecrauyoHapHbIN [uHaMUUeCcKuii aHa/in3
Ne 9 MoganbHblil aHaIU3
Ne 10 l'apmoHnuecKuii aHanu3
Bonpocsbl 3akpbimozo muna:
Ne 1 Pacuer MKDO nokasan, uro cuna Fi BbI3bIBaeT cMelljeHHe y37a j Ha 1 MM.
Kakoe 3Hauenue cMmeteHus y3na i (Mm), eciiu cuna - 20 KH zefictByer B y3ie j?
W
v
u
i F=-10xH u;-?
X
Ne 2 B mogenu 520 y30B 1 800 KoHeuHBbIX 371eMeHTOB. 50 y3/10B ")KeCTKO" 3aKpeIljieHsl, a
npyrue 100 3aKkperyieHsI TOJIBKO OT CMelLljeHHH o och X. B KaxkzioM y3ie 3 cTerneHu

CcBOOO/BI.
YeMy paBHO UMC/IO HEU3BECTHBIX MOJE/N?
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Ne 3 Kako#i 13 mapaMeTpoB KOHEUHO-37IeMeHTHON MOZIe HarOOJIbIIHIA?

ST 7 A Crank CTekIo [Tonamep

mina 2y VanoBble Wv
o
t e X repeMereHHs: Lu
Ne 4 CTpesKaMH yKa3aHbl CTeTIeHH CBOOO/BI B y371e.
JTyis1 Kakoro U3 MPUMEPOB UKCJIO CTerneHel cBoO0/bI (Pa3MepHOCTh 3a/jauk) HauboJIbIlee U
rnouemy?
T °C | ' Ci r‘\'
A B C D
Ne 5 Bo3MO)XHO /11 Hanuuyve 3/1eMeHTOB € Hy/eBoM >kecTKOCThI0 (C) u mouemy?
Ne 6 [Homnyckaet tu MK3 Hamuure 3/1eMeHTOB NEPBOTO Y BTOPOTO MOPSIAKOB B OJHOW MOZe/TN?
Ne 7 Honyckaercst 1 B MKO Hanmuuue cTep)KHEBBIX, OaIOUHBIX U 000/I0YE€UHBIX 3/IEMEHTOB B
OJJHOU MOJIeNH.
Ne 8 Homnyckaercst mu MKD Hanmyuye 351eMeHTOB C 04eHb OO0JIBIION )KeCTKOCTHIO.

Ne 9 Kakas cetka g MK3 npefjrioutuTesibHee ¥ ouemy?
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2 MM

4nmv

Ne 10 Kakoe komuecTBO TpaHUYHBIX yCJIOBUI TIOKa3aHO Ha cxeme?
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