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
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JleBrxuH A.A.
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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
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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
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIN
bokyuasa [letp Hyr3zapuesuu, crapiiumii mpenogasareb

[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:

IMIK-4 — CnocobeH TPOBOJUTH PACUETHO-IKCIIEDUMEHTAIbHbIe HCCIeH0BAaHMSI TPOYHOCTH 3/1eMEHTOB
KOCMHYECKHUX anraparoB MpYU CUJIOBOM M TeMIlepaTypHOM BO3[eHCTBUAX

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-4

3HAHUA:

OcHoBHble IPUHLIMIIBI OPMUPOBaHMSI PaCUETHBIX MO/iesiell Ha YPOBHE BOCIIPOM3BE/EHNS;

OcHoBHbIe IPUHLIMIBI (OPMUPOBaHUSI PACUETHBIX MO/esel;

OcCHOBHBI€ 3Tarbl pelleHus 3a,a4 B [IPOrPaMMHBIX KOMILIEKCaxX Ha YPOBHe [TOHUMaHUS;

OO0111e TPUHLUIILI TIOCTPOEHUST PACUETHBIX MOZeJel [Jisi TIOCIeAYIOLIero UX UCIOb30BaHMs B MaKeTax
MpUK/IaAHbIX TporpaMMm MKO3;

YMEHuA:

N3noxute MeTonbl W pe3y/brarhbl, CB3aHHble C pelleHrWeM IpUKIafHbIX 3azad M/TT B makerax
MPUKJIaJHBIX porpaMMm MKD3;

Mopgenvposars 4 peliars 3a/jau C UCII0/Ib30BaHWeM NPUK/IaJHbIX IIporpaMM MKD3;

HAaeblKU:
CamocrosTensHO (popMynMpoBath U pelnarh 3a7aud MTT B makeTax NMpUK/IafHEIX TTporpaMM 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)XeHEePHBIX 3a/1ad

¢ [TK-1 — CrniocobeH MpoeKTUPOBAaTh, KOHCTPYMPOBATh U COMTPOBOXK/ATH HA BCEX ITArax >KU3HEHHOTO
[[UK/Ia KOCMUYECKHUe arapaThl, KOCMUUECKHEe CUCTEMBI M UX COCTABHbIE UaCTH

¢ TIK-4 — CriocobeH TTPOBOAMTE PACUETHO-IKCIIEPUMEHTA/TbHBIE UCC/IeIOBAHUS TIPOUHOCTH 3/IEMEHTOB
KOCMUYECKHUX anraparoB IPU CUIOBOM U TeMIlepaTypHOM BO3JeHCTBUSX



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 38 8 18 25
‘Workbench u Ansys Mechanical APDL.
Pa311en 2. Peiienue THHEHHBIX 3a/jadya MeXaHUKH ;(ed)opMﬂpyeMoru TBEpJAOro Te/jia B [IaKeTax
5 10 |MPMKIapHBIX MporpamMm MKD. 2.1 PacueT IJIOCKOH CTep>KHEBOM KOHCTPYKLMH 2.2. 3a/iaya pacyeTa 38 12 12 26 40
MPOYHOCTH M3/Ie/IUsl MalIMHOCTpoeHust 2.3. VICIo/ib30BaHe MHCTPYMEHTOB CyOMozenHra 2.4.
PemieHnie MHeHHbIX 3a/1ad YCTOWUHUBOCTH.
Paspen 3. PerieHue He/IMHEHBIX 3a/jaua MeXaHUKH Ae()OPMHPYeMOro TBEPAOro Te/ia B MaKeTax
5 10 |MPMKIagHBIX MpOrpamMmM MKD. 3.1. Pemrenne 3afa4u orcka cO6CTBeHHBIX POPM U 4aCTOT KoseGaHUit 44 14 14 30 35
3.2. HenvHeliHbIe MeTO/IbI aHa/IM3a yCTOMYMBOCTH KOHCTPYKLMHK 3.3. PellleHre KOHTaKTHBIX 3a/a4 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. Ay[UTOPHBIN IPAKTUKYM
Oonem,
Ne Homep 1 HaiMeHOBaHHe pa3jesa
Tema nNpaKTHUeCcKOoro 3aHsTUA ayp.
n/n JMCIMILTAHBI
4acoB
1 NuTepdeiic mporpaMMHOro KoMILiekca 4
Pasgen 1. IHTepdelic npuKaafHBIX ANSYS Mechanical APDL
5  |[HPorpaMM MKO. WHTepdelic mporpaMMHOr0 KOMIUIEKCA 4
ANSYS Workbench
3 Pacuet niockoli cTep>KHEBOUW KOHCTPYKLIUH 4
PacueT MalllMHOCTPOUTENTBLHOTO U3ZeNUsl Ha
4 IIPOYHOCTD. 3/1e/1e BbIOHMPAeTCs 110 TeMe 4
Pa3pen 2. PellieHve NTHHEHHBIX 3a/jaua YHUWPC unu gUIIOMHOIO IpOeKTa
MeXaHUKH 1e(hOpMUPYeMOTo TBEPJOrO Tefla B|PacueT nepernyckHoro kaanaxa. Ouenka HJIC B
5 |makeTax MpHMK/IaAHbIX mporpaMm MKO. 30HAX KOHL|EHTPALMHU HAMPSUKEHUH C TOMOLIBI0 | 2
WHCTPYMEHTOB MOAMO/eTUPOBaHUs
6 AHanmm3 ycToMunBoCTH (hepMeHHOM ’
KOHCTPYKLUU
7 Perienvie 3a7jaun nporiecca packpbiBa 4
KOHCTDYKITHH
IMowck cobcTBeHHBIX (HOPM B YaCcTOT
8  [Pasgmen 3. Pelllenvie HeJTMHEMHBIX 3a/ada KOHCTPYKI[UH (hepPMeHHOTO ¥ TepMETHUUHOTO 4
MeXaHUKH [le(hopMUPYeMOTO TBEPAOTro TeJia B(OTCEKa
g |MaKeTax NpUKNaJHbIX IPOrpaMm MKS. AHau3 yCTOWYUBOCTH KOHCTPYKLIUK )
repMeTUYHOro OTCeKa
10 PelieHvie 3amaum coygapeHus 571eMEHTOB 4
PacKpbIBAIOILHUXCSI KOHCTPYKI[U#
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne CopepixkaHue Oo0bem,
Homep 1 HauMeHOBaHue pa3fjesia JUCHUILIUHBI
n/m y4eOHOro 33/JaHiA | YacoB
IToaroroBka K
1 MpaKTUUeCKUM 10
Pazgen 1. MuTtepdeiic npuknagHbix nporpaMm MKDO.
A pb prKIaz porp 3aHSITUSIM
2 [ToarotroBka K onpocy 8
3 |Pa3spen 2. PeieHue uHelHbIX 33aua MexaHUKU Jedopmupyemoro  |[loaroroBka K 10
6 37010




TBEpZOro TeJla B [aKeTax NpUK/IaAHbIX nporpaMm MKDO. IpaKTU4eCKUM
3aHATUAM

BrimonHenuve
4 JIOMAILIHero 3a/IaHust 16
Nel,2

[TogroroBka k
5 MpaKTU4eCKUM 10
Paspen 3. PelleHre He/lMHelHBIX 3a/ladya MexaHUKU Jie()OpMUPYeMOoro 3aHATHUM

TBEpAOro TeJid B MMdKeTaX IMPUK/IdAHbIX IMTPOTrpaMM MKDO. BrImmosiHeHue

6 JIOMAILIHero 3a/IaHust 20
Ne3,4

Bcero 3a 10 cemecTp 74

4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI

CEMECTP HEJE/I CEMECTPA
1[2[3] 4 [5[ 6 [7] 8 [9/ 10 [11] 12 [13] 14 [15] 16 17
10 oc| |ap| [oc| | op oC I3 TP | gud. sau.

YcnoeHble 0603HaUEHUS:

P — nparHocTuueckasi paboTa;

OC — yCTHBII 0MPOC CTY[€HTOB;

[3 — nomaiiHee 3asjaHue;

. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/€HTOB TIPOBOJIUTCS B IUCKPETHbIE BDEMEHHbIE HHTePBA/IbI B
crenyromux Gopmax:
e UArHOCTUYeCKas pabora;
*  YCTHBIH OMPOC CTY/AEHTOB;
e /IOMallIHee 3a/laHue.

ITpomMerxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e uddepeHIMPOBaHHBIN 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-KOCMUYeCKUX Komniekcog. JlucuuruiniHa peann3yeTcs Ha ¢akynbTere A PakeTHO-KOCMUUeCKast
texuuka BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadeapoii A3 KOCMUUECKUE ATITTAPATHI U
IOBUTATEJIN.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[MTK-4 CriocobeH TMPOBOAUTL PACUETHO-IKCIIEPUMEHTA/bHBIE  WCC/IeI0OBAaHUS  MPOYHOCTH — 37IEMEHTOB
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.

IToproroska K onpocy

HaumeHnoBaHue PexoMen/IyeMas JIHTepaTypa TpyRoeMKOCTB,
paboTsI yac.
Pazpen 1. UaTepdeiic npukaagasix mporpamm MKD3.

A. B. KaninyHn, E. M. Mopo3os, M. A. OndepreBa. . ANSYS B pykax
Tloaroroeka k ukeHepa: M.: YPCC, 2003 (YacTs 2, riaga 1)
;IES;TPI;I:;CKHM H. H. ®énoposa, C. A. Bansrep, M. H. /Tauunos. . OCHOBbI paboThI B 10

ANSYS 17: M.: IMK Ilpecc, 2017 (2)
B. A. bpysika, B. I. ®okun, f. B. Kypaesa. . VIH)XeHepHBII aHa/u3 B
ANSY'S Workbench: Camapa: 13g-Bo CamI'TV, 2013 (2)

8

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

A. B. Kariys, E. M. Mopo3os, M. A. OndepreBa. . ANSYS B pykax

TIPAKTHYe CKUM utkenepa: M.: YPCC, 2003 (Yacts 2, r1aBa 2) 10
3aHATHUAM B. A. Bpysika, B. I. ®okun, 1. B. Kypaesa. . VIH)XeHepHBIi1 aHa/Iu3 B
BrinonHeHue ANSY'S Workbench: Camapa: 13a-so CamI'TY, 2013 (4-6)
nomaiuHero 3aganus  |A. B. [lapkos, B. A. IIanomHukoB. . CTpouTe/ibHasi MEXaHHKa: CII6.: 16
Nel,2 Jlans, 2010 (2-8)

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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5 10 Pazpen 1. UaTepdeiic npUK/IaHBIX 26 8 8 18 75 ompoc
nporpamm MKDO.
CTY/IEHTOB
Pa3zgen 2. PenieHre JIMHENHBIX 3a/jauya TomarHee
5 10 |mexanukm aedopMupyeMoro TBepporo Teaa | 38 12 12 26 40 saIAHMe
B NIaKeTax NPUK/IafAHbIX nporpamm MKD. A
Pa3zgen 3. PenieHue HeJITMHEMHbBIX 3ajjaua Tomarxee
5 10 |mexanukm gedopMupyeMoro TBepAoro Tena | 44 14 14 30 35 saIAHMe
B NIaKeTax NpUK/IafAHbIX nporpamm MKD. A
Bcero 3a 10 cemecTp 108 | 34 34 74 100
Bcero no auciuuinHe 108 | 34 34 74 100
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OneHouHble MaTepuaJbl o guciunandie ABTOMATUSALIAA PEINEHNA 3AJAY

CTPOUTE/IbHOM MEXAHUKA

ITK-4 - CnocofeH npogodunib pac4émuo-3kcnepumMeHmasibHble UCC/1e008aHUs1 NPOYHOCTIU 3/1eMeHN08
KOCMUYecKuX annapamoe npu cus080M U memnepamypHom 8030elicmeusx

Ne 1

Ne 2

Ne 3

Neo 4

Ne 5

HquHTaﬁTe TEKCT U YCTAHOBUTE MOC/1€40BATE€/IbHOCTD

YcTaHOBHTE MPABU/BbHBIN MOPSAZOK 3TArloB paboThl B MPOrPAMMHOM KOMII/IEKCE /I71si KOHEUHO-
3/IeMeHTHOTO aHaJn3a:

1. Ha3HaueHMe rpaHUUHBIX YCJIOBUM U Harpy30K
2. ITosroroBKa reoMeTpuyeckoi Mozenn

3. Busyanmusauys v aHanu3 pe3y/bsTraToB

4. 'eHepalyisi KOHEUHO-3/IEMEHTHOW CeTKU

5. 3amyck pacuera

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

Pacuer MKO3 nokaszan, uto cusa Fi Bri3biBaeT cMellleHre y3/a j Ha 1 M.
Kakoe 3HaueHue cMmelileHus y3nia i (Mm), eciu cuia - 20 KH fieiictByer B y3ie j?

‘W‘[ fV
u

A.5 MM

B.-2 mm

C. 0,4 Mmm

D. 2 mm

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHBIN OTBET

IIpyHLUMNBI MeTOLA KOHEYHBIX 3/IEMEHTOB

[TpouuTaiiTe TEKCT U 3alUILIKTEe Pa3BePHYTHI 000CHOBaHHBIN OTBET

Kakue TUIIbI 371eMEHTOB HCTIO/b3YIOTCS AJIS AUCKpeTH3alu obsiactell B KOHEUHO-2/1eMEHTHOM
aHause?

IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBUE

YcraHoBUTe COOTBETCTBHE MeX/y MeToaMu peteHus (1-5) u Turamu 3azau (A-D), A/t KOTOPbIX OHU
HauboJiee MOXO/IAT:

MeTtoabi
pelleHusn

1. Metop

HeroToHa- A. JIuHelHbI! CTaTUYeCKUW aHaau3
Pacdcona

2. Metop

conpsbkéHHbIX  B. KoHTakTHBIe 3371auu C TpeHueM
rpalueHToB

Tunsbi 3agau

3. SIBHBIE CXeMBbI . o
C. l'eomeTpUUeCKH HeJIMHEeWHbIN aHasIn3
HMHTEeTPHUPOBaHUS

4. MeTton
JIOTIONTHUTE/BHBIX D. [luHamMuueckuii aHamu3 (yaap, BUOpariys)
Jlarpanka
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MeTtoabl
pelleHusn

5. LDLT-
pasJiokeHue

Tunsbi 3agau

Ne 6 IIpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE

YcTaHOBHTE COOTBETCTBHE MEX/y KPUTEPUSAMU MPOUYHOCTH (1-5) ¥ TUIIaMy MaTepyasnoB/ycioBUi (A-
E), A5t KOTOpPBIX OHU CIIpaBe[|IMBbI:

Kpurepuu Marepuasnbl/YcioBus
MPOYHOCTH
1. Kputepuii gon A. Xpyrnkue MaTepuyasbl (CTeK/I0, KepaMHrKa)
Museca ) ’
2. Kpurepuii B. YcranoctHoe paspyiilieHue
Tpecka ’

3. Kpurepwii
Mopa-Kynona
4. Kputepuii
I'ynmana

C. IlnacTruHble MaTepranbl (MeTaslbl)

D. HucThiii caBur

5. Kpurepuii
MaKCUMaJ/IbHbIX
HarpsbKeHUi

Ne 7 TlpouMTaiiTe TEKCT U yCTAaHOBUTE IOC/E[0BaTeTbHOCTD
OnuiLMTe Moc/iefoBaTeNbHOCTh JeNCTBUM NP UCToIb30BaHHN MKO:

1) ITocTpoenne MatemaTrueCcKo Mozieny 3azaudl — B ciiyyae MKO B hopme MeToza nepeMertieHUA
yallje BCero UCrosb3yeTcsl BapyaljMoOHHbIN NpuHLUI Jlarpanka (yc/10Be MUHMMYyMa MOTeHLMa/IbHON
SHepruy CUCTeMbI) U BBeJleHHe arpOKCUMUPYIOLUX (GYHKLIWH;

2) InckpeTr3anus pacCMaTprUBaeMoi KOHCTPYKLIMH, T. €. 3aMeHa HellpepbIBHOM obnacTtu
coBOKYNHOCTHI0 KD 3azanHo# hopMbl, coeArHEHHBIX MeXKy COO0M B y3/1aX KOHEUHBIM UKMC/IOM CBSI3el;

3) YueT rpaHUUHbIX YCIOBUH JIJIsi paCCMaTpUBaeMoi 06/1aCcTH IyTeM KOPPEKTUPOBKY II00aTbHOM
MaTpHL{bl )KECTKOCTH U BEKTOpPa Harpy3Kuy;

4) INocTpoeHre MaTpPUL] >KeCTKOCTH 1 BEKTOPOB Harpy3ku (TIpHBe/ieHre MeCTHOW Harpy3Ky K y3/10BOM)
nuist Kakzaoro K3, popmupoBaHue r100ambHON MaTHITBI )KECTKOCTH U BEKTOPA Y3/I0BBIX CHIT;

5) PellieHre TIOJTyUeHHOM CUCTEMBI anredpanueCcKyUx ypaBHeHUH, u onpesiesieHre H/IC ¢ aHaM3oM
pesyJ/bTaroB.

Ne 8 TlIpouuTaiiTe TeKCT, BeIOepUTe MPAaBU/IbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa
B mogemm 520 y310B 1 800 koHeuHbIX 3/1eMeHTOB. 50 y3/10B ">KeCTKO" 3aKperuvieHsl, a gpyrue 100
3aKperieHbl TOJBKO OT CMeILeHu 1o ock X. B Ka)kzoM y3re 3 crereHy CBOOO/BI.
UeMy paBHO UMCJIO HEU3BECTHBIX MOZenn?
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Ne 9

HquHTaﬁTe TeKCT, BbI6epI/ITe HpaBH]'[BHLIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOB]:IBaI-OLL[I/Ie BBI6OP
OTBeTa

Kako¥i 13 mapameTpoB KOHEUHO-3/7IeMeHTHON MOZeNH HaruOOJIbILTiA?

[Tonumep

-Crans Crerno

I
N

n VarmoBwle
1 - X repeMereHHA: l

A. Ywucso creneHelt cBo60/bI;

B. KonuuecTBo y3/10B;

C. KonnuecTBO KOHEUHBIX 3/1eMEHTOB;
D. KosmmuecTBO rpaHUUHBIX YCIOBUM.

Ne 10 ITpounTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alUIINTEe apryMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD

OTBETOB
Kakue u3 rnepeyrcjieHHbIX d)aKTOpOB BIUSIOT Ha TOYHOCTh KOHEUHO-3/IEMEHTHOI'O aHaau3a?

Bribepute BCE npaBu/ibHbIE BapUAHTHI:

A. Pa3mMep KOHEUHBIX 3/IEMEHTOB

B. LiBet unTepdeiica nporpammsl

C. IpaBUIBbHOCTD 3a/laHUs] TPAaHUYHBIX YCI0BUI

D. BeIOOp THIIAa KOHEUHBIX 3/IEMEHTOB (JIMHEHHbIe/KBaIpaTHUHbIE)

Ne 11 HquHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTAIIINUTE apTYMEHTHI, 060CHOBI:IBaI-OU_II/Ie BI:I60p

OTBETOB
B Kakux ciydasix TpeOyeTcst HelMHeHHbIH aHamn3?

Bribepute BCE npaBu/ibHbIE BapUaHTHI:

A. Tlpu HaIMUWK MIaCTUYEeCKUX AedopMariuii

B. s nuHeWHO-yIIpyryuX MaTepyasioB Mpy MasbiX AedhopMalusx
C. Ilpu MozenMpoBaHNM KOHTAKTa MEXY AeTaasiMU

D. Ipu aHanv3e OOMBLIMX MepeMel|eHnH KOHCTPYKLH

Ne 12 TTpouuTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alUIINTEe apryMeHThI, 000CHOBBIBAIOIL{ME BEIOOD

OTBETOB
Kakue sTarsbl BXOZAT B IPOLjeCC KOHEYHO-3/IEMEHTHOI'O aHa/3a?
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Bribepute BCE npaBu/IbHBIE BapUAHTHI:

A. TlocTpoeHue reoMeTpUueCKOl Mofeu

B. I'eHepai[ysi KOHEUHO-3/IEMEHTHON CETKH

C. I3MeHeHHe [[BETOBOU CXeMbI OTOOPaKEHHS
D. 3ajaHue rpaHUYHBIX YCI0BUM U HAarpy30K
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