MMHOBPHAYKH POCCHH
(enepanbHoe rocyfapcTBeHHoe 010PKeTHOe 00pa3oBaTe/IbHOE yupek/eHre BhICIIero oo0pa3oBaHus
«BbasTuiickuii rocyfjapcTBeHHbIH Texandeckuit yausepcuter «<BOEHMEX» um. JI.®. YcruHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcTHHOBa)

YTBEPXIAIO
[HekaH dakynbreta

PABOYAA ITPOI'PAMMA JUCHIUIT/INHBI
MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJ/IA

HanpasnieHue/cnerjuajibHOCTb NOATOTOBKYU 17.05.01 boenpunacel ¥ B3pbIBaTe/Iu
Cnenuanu3anusa/mpoguib/mporpamma TexH0/I0THsI MPOU3BOACTBA, CHAPSKEHUsl M UCIIHITAaHUIH (0enpunacoB
MOATOTOBKH
YpoBeHb BbICIIero 00pa3oBaHus Coenpaaurer
®opma odyueHus OuHasn
dakyabTeT E Opyxue U cuCTeMBbI BOOPY)KeHHS
Bbeimyckarnmas Kadeapa E2 TEXHOJIOT'YSI M1 ITIPOM3BO/ICTBO APTU/IJIEPUICKOT'O
BOOPY)XXEHUSA
Kadeapa-pa3pabdoruuk padoueii H3 Mexanuka ie)opMHPYEMOro TBEPAOro Tejia
NMPOrpaMMbI
A YACHI (o Ha/TMYUK0 BU/IOB 3aHATHIN) o
5 E ﬁ AYJUTOPHBIE 3AHATUSA CAMOCTOATE/IBHAS PABOTA E
o= Q Z
T | O =
a | SE| ¥ = = = = _3 | 3x
= S as | S o @) LA | BB
&) &) OH | g < TS5 | = 2] §O » O
: S 558 g E B3 EE g f E 22 EE
£ V=N = o) = o
5 o = >h=! = 5 B | S
= & < | < 53 S = S
© = 2 - 2 2 e =0 | 9%
5 23] /M = o< e < A o @) - [
=¥ s > O
F: : 25 g 0 S B3 |E
[T = = = > > 5 <
C K 4 4 =)
=}
4 7 3 | 108 | 68 | 34 17 17 40 0 0 40 i‘;f

Cankr-ITeTepOypr
2026 . 34926



JIUCT COI'JIACOBAHHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBHH C TPEBOBAHUAMUI ®EJEPAJIBHOI'O
I'OCYZAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHNA (@I'OC BO)

17.05.01 Boennpunacel ¥ B3pbIBaTe/Ix

rog, Habopa rpynmsl: 2026
HporpaMmy COCTaBMJ/IN:

Kadenpa H3 MexaHnuka fiehopMupyeMoro TBepzioro Tena
CanHukoB Briagumup AHTOHOBUY, [1.T.H., JOLIEHT, Tpodeccop

Kadenpa H3 Mexanvnka feopMHUpyeMOro TBepZoro Tesia
BopoHos Anekceii CepreeBud, acCCUCTEHT

IIporpamma paccMoTpeHa
Ha 3ace[jaHny Kadeapbl-pa3paboTunka
paboueii mporpammel H3 Mexanuka aedopmupyemMoro TBepAoro tesia

3apepytomuii Kageapoit Kpytosa B.A., 1.T.H., o1

ITporpamma paccMoTpeHa
Ha 3ace/]JaHyH BLIMTyCKaroIel Kadeapsl

E2 TEXHOJIOT'YSI U IIPOU3BOICTBO APTU/IJIEPUMICKOI'O BOOPY KEHUS

3apepytomuii Kadgenpoit enocos A.B., K.T.H., [01I.




PABOYASA ITPOI'PAMMA JUCHUIIIMHbBI
MEXAHUKA JE®OPMHUPYEMOI'O TBEPJOI'O TEJ/IA

Pa3pennbl padoueii mporpaMmel

1. HEJIN OCBOEHUA JUCHIATTJINHBI

2. MECTO JUCHIMIVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA I COOEP)KAHUE JUCHUIIJINHBI

4. ®OPMBI KOHTPOJII OCBOEHUA ONCLUITIINMHBI

5. YYHEBHO-METOJWYECKOE U THO®OPMAIIMNOHHOE OBECIIEUEHUE NVUCHUITJIMHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUWE OVCLHUITIIMHBI

ITpunoxxenus K padoyeil nporpaMMe JUCIUILTHHBI
o TIpunoxenue 1. AHHOTaLWs paboueii porpamMMel

o TIpunoxenue 2. TexHOMOTUU U GOPMBI 00yUeHUST
o [Ipunoxenue 3. @oHABI OLIEHOYHBIX CPEJICTB



1. EJIN OCBOEHUA ITNCIAILIMHbBI
Llespi0 OCBOEHUS JUCLIUTIIVHEI SIB/ISIETCS. JOPMHUPOBaHKE CIeAYIOLUX KOMIIeTeHLHH:

OIIK-2 — CniocobeH C€aMOCTOSITEJTEHO TIPUMEHSITh TPHOOpeTeHHbIe MaTeMaThdecKde, eCTeCTBeHHOHAyuHEIe,
COLMa/IbHO-9KOHOMUUEeCKHe U TIPoQecCrOHaIbHbIE 3HaHUS [/ pelleHrs] MH)KeHepHbIX 3a7iau

@DOpMUPOBAHUIO KOMIIETEHLIUH CITYKUT [JOCTH)KEHUE CIeAYIOLINX Pe3y/IbTaToB 00pa30BaHus:

OIIK-2

3HAHUA:
Pa3nuHble BU/bI HaMpsDKEHHBIX U 1e(hOpMUPOBaHHBIX COCTOSIHUI TBEPbIX Tel;

YMeHus:
[TpuMeHSITh JJis PellleHus KInacCuueCKrX 3aJad MeXaHUKH J1e)oOpMUPYeMOTo TBePZOro Tejla aHaIuTUdeckue 1

UM C/IeHHbIE€ METOABI paCyeTad,

HABbIKU:
HWcnonb3oBarh IOJ/Iy4YeHHbI€ 3HaHWA U YMeHUA /I PellleHKs HeCTaHAaPTHBIX 3a4a4 YKMC/I€eHHbIMU MeTOAaMH.



2. MECTO AMCIHUII/IMHBI B CTPYKTYPE OOII BO

Hucuuminia MEXAHUKA JE®@OPMUPYEMOTI'O TBEPJOI'O TEJIA siBisieTCst JUCLUTTUHON
o0si3aTe/IbHOM yacTH 0/10Ka 1 porpaMMbl MOATOTOBKHM 110 Hampae/enuto 17.05.01 Boenpunachb u 83pbigament.

CopepkaHve  JUCLMIUIMHBL  SIBAISIETCS  JIOTUYECKUM  Tpojo/bkeHueM — auciumuiiH: BBICIITASL
MATEMATHUKA, COITPOTUB/IEHUE MATEPUAJIOB, TEOPETUUYECKASI MEXAHUKA.

CopeprkaHve AUCIUIUIMHBI SIBJISIETCSI OCHOBOM Ayt ocBoeHus aucuurimH: ABTOMATU3NPOBAHHOE
IMPOEKTUPOBAHUNE TEXHOJIOTUYECKUX IMPOIIECCOB, OBPABOTKA METAJIVIOB
JABJIEHUEM.

IIpesBapuTenbHBIE KOMIIETEHLIMH, COPMUPOBaHHBIE Y 00yYaloIerocs Ao Hauasia U3y4yeHus! JUCLUTUTUHBL:

e OIIK-2 — CriocobeH caMOCTOSITe/TbHO TTPUMEHSITh TPUOOpEeTeHHBIE MaTEMaTHUECKHE, €CTECTBEHHOHAYUHBIE,
COLMa/IbHO-9KOHOMUUEeCKHe U ITpodecCroHaIbHbIe 3HAHUS /1S pellieHNs] MH)KeHepHbIX 3a/,a4



3. CTPYKTYPA 1 COAEPXXKAHUE JUCIUIT/INHbI

OG6r11ast TPYZ0€MKOCTh JUCIIUIUIMHBI COCTaB/sieT 3 3.e., 108 u.

3.1. CopeprxaHue (AMAAKTUKA) JUCIUTUTAHBI

Ay/MTOpPHbIE 3aHATHSA °
B KOHTAKTHOH ¢opme g%
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Paspen 1. Teopus HanpsokeHuii. Beegenne. IToHsTHe BHYTPeHHUX HaNpsKeHHH.
4 7 Ten30p HanpsvkeHni. [aBHble HanpsbkeHus. 111apoBblil TeH30p, TeH30p-JeBUaTOP. 5 5 4 0 1 0 20
Kpyr Mopa. Turib! HarnpspKeHHBIX COCTOSIHUIA: TMHEHHOe, TI0CKoe U 0GbeMHoe
HarpsDKeHHbIe COCTOSIHMSL. VIHTEHCHBHOCTD HalpsDKeHHIA.
Pazpen 2. Teopus pedopmanmii. [ToHsTre geopmaruii. TeH30p MasbIxX AedopMaryii.
4 7 T'naBHble aedopmanmy. IapoBslii TeH30p AedopMariyii, TeH30p-4eBHaTop 27 7 6 0 1 20 20
necdopmariuii. CBsi3b MY HarpspkeHUsIMU 1 Aedopmarusivu. O606ILeHHbII 3aKOH
I'yka. VinTeHcuBHOCTD Aedopmarpii. Teopun MpoyHOCTH.
Paspen 3. uddep JIbHBIE YD Teopuu ynpyroct. O60011eHHbIH
4 7 3akoH I'yka. CootHotenust Komm. YpaBHeHust paBHoBecust HaBbe. I1nockue 3agaun 26 16 8 4 4 10 20
TeOpHUHU yNPYrocTy. MeTo/p! pellleHUs TZIOCKUX 3a/iay. 3afiada Kupia. 3azaqa Jlsame.
3apgaua Byccunecka.
Paspen 4. IlnactuHKHY H 060/10uKH. OCHOBHBIe TOHATHS. [JuddepeHijpanbHble
ypaBHeHus1. 3ru6 KpyI/ioi 0CcecMMeTPUYHO Harpy)KeHHO#! NiacTuHbI. M3ru6
4 7 TMPSIMOYTO/TLHOM MIaCTHHBL Be3MomeHTHas Teopusi o6onouek. Ceprueckas, 30 20 8 6 6 10 20
KOHHUeCKasi U LM/MH/pUdeckas 060ouku. ['napoctatuyeckoii Aasnenye. MomMeHTHas
Teopust LIMH/APUUeCcKUX obonouek. Kpaesoii addexr.
Pazpaen 5. MeToj KOHeuHbIX 371eMeHTOB. OCHOBHbIE COOTHOLLIEHUSI MeTO/|a KOHEYHbIX
snemMeHTOB. CTaTHuecKast 3a/jada. MarpHLa )ecTKOCTH. BekTop-cTonber] y3/10BbIX
4 7 Harpy3ok. Bekrop-cTosn6ery y3/10BbIX repeMelrjeHnid. PyHKLUU (OpPMBL. YueT 20 20 3 7 5 0 20
IPaHAYHBIX yC/I0BUi. Perrene 3agaun MK3. Crep)kHeBO#, 6a/ouHbIH, hepMeHHBIH 1
paMHBIi KoHeuHbIe 37eMeHThI. [Tnockuit KO. Pemrenne niockoif 3aiauv ¢ I0CKAM
HanpsbKeHKeM, TI0CKOH eopMaliveli 1 0CeBoi CUMMeTpHeit.
Bcero 3a 7 cemecTp 108 68 34 17 17 40 100
Bcero no gucuuninHe 108 68 34 17 17 40 100
3.2. AyAMTOPHBIHA MPAKTHKYM
Ne | Homep ¥ HauMeHOBaHMe pa3jesia Oombem,
Tema MNPaKTHY€CKOro 3aHATHUA
/o AUCHUIIIHHBI ay/i. 4acoB
“ Pacuer rmaBHBIX HHHPH)KGHI/Iﬁ 711 pa3HbIX TUIIOB
1 |Pasgen 1. Teopust HampsKeHUA. 1
HaIIps>KeHHOI'0 COCTOAHUA
o AHanu3 HarpsbKeHHO-/1e(OpMHUPOBAHHOI'O COCTOSIHUS B
2 |Pa3zgen 2. Teopus medopmariuii. P Aedopmmp 1
OKPeCTHOCTH TOUKH AECbOpMprEMOFO Tesla
3 Pazgen 3. JuddepeHiranbHbie Metozp! pelieHUs IJIOCKUX 3a/jad TeOPUU YIIPYTOCTH. 4
YPaBHE€HHS T€OPHUH YIIDYTOCTH. Paznuunbie NoAXoAbl K PeIIeHW0 3a4a4un JIsime
4 Pacuet pesepByapoB Nof AeliCTBEM BHYTPEHHET0 2
AaBJ/IEHUA T10 0e3MOMEHTHOI TeOopHUun
Pazgen 4. T1nacTUHKY ¥ 000/I0UKH. =
5 OrieHka KpaeBoro 3¢deKTa B IUIHHAPHUECKOH 000/10UKe 2
6 N3rub KPYIVIbIX TIJIACTUH 2
7 |Pazmen 5. MeTos KOHEUHBIX PacueT nojxperieHHO! TIaCTUHBI Ha IPOYHOCTD 2
8  |3/IeMEHTOB. PacueT nogxperieHHoHW 000/I0UKU Ha TMPOYHOCTh 3
Bcero 3a 7 cemecTp 17
3.3. JIabopaTopHbIii MPAKTUKYM
No Homep 1 HaiMeHOBaHuUe pasjea Oonem,
Tema HﬂﬁOpﬂTOpHOI‘O MNpaKTUKyMa
n/n AUCIIUIITHHBI ay/i. 9acoB
1 UucnenHoe peueHue 3agaun Kupiia 2
Pazgen 3. JuddepeHiranbHbie P 2z P
2 ypaBHEeHHsI TEOPHH YIPYTOCTH. YuncneHHoe pelnieHre 3a4a4uun JIsime B Pa3/IMYHbIX 2
IIOCTAHOBKAX
3 YuicneHHbIN pacyeT 0CeCUMMEeTPHUYHOM M71aCTUHKI 2
4 YucsieHHBIN pacueT 000/10UKH 110 6e3MOMEeHTHO# 5
Pazgen 4. TInacTUHKY 1 000/I0UKH. Teopuu
5 UKCeHHbIN pacyeT LATMHZAPHUYECKONW 000/I0UKY T10 7
MOMEHTHO Teopuun
6 Paa,qen 5. METO,LI KOHEUHBbIX Pacuet 0aJioKk Ha MPOYHOCTh METOAO0M KOHEUYHBLIX 4
3JIeMEeHTOB. 3JIEMEeHTOB
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7 PacueT n0CKKX ¥ IPOCTPaHCTBEHHBIX paM Ha 3
TIPOYHOCTb METOJ0M KOHEUHBIX 3/IeMEHTOB
Bcero 3a 7 cemectp 17
3.4. CamocrosaTensHas padora crygenra (CPC)
Ne |HoMmep u HaMMeHOBaHUe pa3je/ia Oo0nemMm,
CojepkaHue yue0HOro 3aJaHust
n/n AVICIIUTIMHBI 4acoB
1 |Pasgen 2. Teopus gedopmarpi AHanu3 HanpsbKeHHO-/1e)OpMUPOBAHHOTO COCTOSTHUS B 20
OKPeCTHOCTH TOUKM /ie(hOpMUPYEMOT0 TBEPAOIO Tesa
2 Pasnen 3. ludgepentuannsie CpaBHeHHe pe3y/bTaToB Pa3/IMUHbIX pellieHul 3agaunt JIsme 10
ypaBHEeHUsI TEOPUH YIIPYTOCTH.
3 Paszen 4. [11aCTUHKYA 1 0O0IOUKH. M3ru6 Kvpyrnoyl [LIaCTHHDT >
4 Kpaesoti 3¢hdekT B IUAUHAPUUYECKHUX 000/I0UKax 5
Bcero 3a 7 cemecTp 40
4. ®OPMbI KOHTPO/JIA OCBOEHUA INCLUITJ/INHBI
CEMECTP HEJEJ/IN CEMECTPA
112 3 |45/ 6|7 (8 9 |10 11|12 13 |14|15|16 17
7 Z10K] aOp|JIP| | UII3 | OP nIi3 ap Bonp.dud.3au, gud. 3ad.
YcnoBHbIe 0003HAYEHUS:
e JIP — aparHocThueckasi pabora;
o UII3 — uHAuBUAYaIbHOE TIPAKTUYECKOE 3a/jaHue;
¢ Bormp.Iud.3au — Bonpockl K AuddepeHIIMPOBaHHOMY 3aueTy;
e JIP — naboparopHas pabora;
e 1u(. 3au. — AuddepeHIPOBaHHBIN 3aYeT.

TeKy1Luii KOHTPO/Ib YCIIEBaeMOCTH CTY/IeHTOB MPOBOAWTCS B AWCKPETHBIE BpeMeHHbIe UHTePBaJIbl B
ciepyromyx hopmax:

IMarHoCcTUYecKas paboTa;
VH/MBH/IyaIbHOE TIPAKTUUECKOE 3a/IaHue;
BOTIPOCHI K v pepeHI[IpOBaHHOMY 3a4eTy;
naboparopHast pabora.

IIpomMexxyTouHas arTecTalus NPOBOAUTCS B (hopMax:

b depeHIMPOBAaHHBIN 3ayUerT.
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5. YYEBHO-METO/JUUYECKOE 1 TH®OPMAIIMIOHHOE OBECHIEUEHUE
JVICITUTI/TMHBI

5.1. OcHoBHas MTeparypa Io AUCLUIVINHE:

1. A. M. MumH, C. . Apcenbe, K. C. bumbuH. . UncieHHbIe METO/bl B COTIPOTHB/IEHUM MaTepUasioB U
ocHoBax Teopuu ynpyroctu. JLBI'TY "BOEHMEX" um. []. @. YctuHosa, 1989, 62 5k3.

2. B. {I. MonotHukoB, A. A. MonoTtHukoBa. . Teopus ynpyroctu u riactuuHoct. CaHkT-Iletep6ypr: JlaHb,
2022, 551. pec.

3. E. I. MaxkapoB. . MeTo/ KOHEUHBIX 37IeMEHTOB B IMPOYHOCTHBIX pacuétax. CI16.BI'TY "BOEHMEX" um. [1. ®.
YcrunoBa, 2017, 82 3K3.

5.2. [lonoyHWTeNNBbHAS IUTEpaTypa Mo JUCLUIIVHE:
He TpebyeTcsl.

5.3. Ilepuoguueckue UsfaHus:
He TpeOyoTCsl.

5.4. TlepeueHb pecypcoB HH(OOPMALIOHHO-Te/IEKOMMYHUKAIIMOHHOW ceTH "VIHTepHeT", He0OXOAUMBIX JI/IsT OCBOEHHS
JUCLIUTLIMHEIL, 1eKTPOHHBIe O1O/IMOTeUHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/ — ®ynnamenTanbHast 6ubmioreka BI'TY «BOEHMEX» um. 11.®.
YcTrHOBa;

2. https://e.Janbook.com/ — 3BC JlaHsb;

3. https://urait.ru/ — T'naBHast — O6pa3oBatensHas rardopma FOpaiit. [I7s By30B U CCY30B..

CoBpeMeHHbIe TTpodeccroHaTbHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HaririonanbHast 3/ekTpoHHasi bubnuoreka (HIB);

2. https://cyberleninka.ru/ - HayuHas 3nekrpoHHast Onbsoteka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - IlomHOTeKCTOBas 3neKTpoHHast Oubroreka Poccuiickoro donza
(byH/aMeHTa/IbHBIX UCC/Ie/|0OBaHUH.

VHdopmaroHHbIe CrIpaBOYHbIe CHCTEMBI:

1. TexskcrepT — MiH(popMaLlMOHHBINM MOPTa TEXHWYECKOro peryiupoBaHus: HopMel, paBuia, craHAapTsel PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - I TOCTog
cobcrBenHot renepaipu BI'TY "BOEHMEX" um. [I. @. YcTHHOBa;

3. http://www.consultant.ru/- Koncynsrantllntoc- uH$opmaijioHHsIH opTas paBoBok nH(popMaruu.

5.5. TIporpamMmmHOe obecrieueHue:
1. Ansys Multiphysics 2019 Teaching Advanced.
5.6. b opMal[MoHHbIe TEXHOIOTHH:

B3auMoelicTBue ¢ obyuatomumucs nocpeacrsom DMOC Moodle BT TY «kBOEHMEX» um. I.®. YcTuHOBa.



6. MATEPUAJ/IbBHO-TEXHUYECKOE OBECIIEYEHUWE JUCLHAIIIMHbBI

6.1. J/IeKiHOHHBbIE 3aHATHSA:

Crieiua/IM3MpOBAHHbIE TPE6OBaHI/IH I10 O60py,£[0BaHI/II-O OTCYTCTBYIOT; dyJUTOPHUA C IMTOCAA0YHbIMHU MeCTAMHU I10
KOJ/IMYeCTBY CTYAEHTOB; 10CKA.

6.2. IIpakTUYecKye 3aHATHSA:

1. IIpoekTop;
2. NlHuTepakTUBHas [OCKa;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.3. JIaGopaTopHbIe 3aHATHA:

1. lHTepakTHBHAs AOCKa;
2. IlpoekTop;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.4. ITpouee:

1. pabouee MecTo MperoziaBaresisi, OCHAIlEHHOE KOMITBIOTEPOM C JJOCTYTIOM B VIHTepHerT;
2. pabourie MecCTa CTY[eHTOB, OCHaIlleHHbIe KOMITBIOTEPAMH C JOCTYTIOM B VIHTepHeT, NpefHa3HaYeHHbIe IS
paboThI B 3/IeEKTPOHHOM 00pa3oBaTe/IbHOM Cpefie.



IIpunoxenne 1
K paboueii mporpaMme AMCHUIUIMHBI
MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJ/IA

AHHoOTanus padouell IporpaMMsI

Oucuynmuia MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA sBriseTcs AWUCLUIIMHON
00s13aTesIbHOM yacTH 010Ka 1 mporpaMMbl MTOATOTOBKY 10 HampaeieHuro 17.05.01 Boenpunackl u e3pblgament.
HucnynivHa peanu3yetcs Ha (akyasreTe H PoboToTexHWKAa M WHHOBAIMOHHAsT wikeHepusi BI'TY "BOEHMEX"
M. [1.®. YcruHosa kadenpoit H3 MexaHuka feopMHUpyeMoro TBep/ioro Tesia.

[ucirHa HarlesleHa Ha YOpMUpPOBaHHe KoMnemeHyuil:
OIIK-2 CriocobeH caMOCTOSTENbHO TIPUMEHATh TIpUOOpeTeHHble MaTeMaTUYecKue, eCTeCTBeHHOHAyJHbIe,
COLMaIbHO-3KOHOMHUECKHe U MpodecCcroHaIbHbIe 3HAHUS /1S pellieHus] HH)KeHePHBIX 3a7iau.

Cofep>kaHve AWMCLUIIMHBI OXBaTbIBaeT KPYI BOIIPOCOB, CBSI3aHHBIX C aHAJIMTUUECKHUM M UUC/IEHHBIM pelleHueM
OCHOBHBIX 3aflau MeXaHHUK! Jle()OpMHUPYeMOro TBepZoro Tesa.

[IporpamMmoii JUCLIMIUIMHEI TIPelyCMOTPeHBI Clleflyoljie BUbl KOHTPOJIA:

TeKyiuii KOHTPO/Ib YCIIEBAeMOCTH CTY/€HTOB MPOBOAUTCS B AUCKPETHBIE BDEMEHHbBIE HHTEPBA/IbI B
cnenyomux Gopmax:
e WarHOCTUYecKas pabora;
e WHAVBHYyaJbHOE MPAKTUYeCKOe 3a/laHue;
e BOMPOCHI K U depeHIIIpOBaHHOMY 3aUeTy;
e nabopaTopHas pabora.

IIpomesKyTouHasi aTTecTanus IPOBOAUTCS B hopMax:
e uddepeHLIPOBaHHBIN 3aueT.

OG6i11ast TPYZ0EMKOCTh OCBOEHMUS JUCLIMIUTUHEI cocTapssieT 3 3.e., 108 u. [TporpamMMoii AUCIUITIMHBI TIPEyCMOTPEHBI
JIEKLIMOHHBIE 3aHATHA (34 4.), mpakTrueckue 3aHsTus (17 4.), maboparopHsiii mpakTukym (17 4.), camocTosTe/bHas
pabora ctyzenrTa (40 u).
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IIpunoxenue 2

K paboueii mporpaMme AMCHUILUIMHBI
MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJ/IA

TEXHOJ/IOTYX U ®OPMbI OBYUYEHUSA

PEKOMEH].Ia].[l/Il/I 10 OCBOE€HHUI0 JUCILUII/IMHBI /I CTyA€HTA

TpynoeMKOCTb OCBOEHUSI AUCLMILIMHBI cocTaBasgeT 108 4., u3 HuX 68 4. ayAUTOpHBIX 3aHATHH, U 40 u.,
OTBeZIeHHBIX Ha CaMOCTOSITebHYO0 paboTy CTyzAeHTa.

PeKOMEH,qaL[I/II/I Mo pacripegejaeHruro yLIBGHOI'O BpeéMeHHU TI0 BHUaM CaMOCTOSITe/TbHOM pa6OTLI " pasjejiaM

MUCLIUIIMHBI TIPUBEZEHBI B Tabu1e.

KoHTposb OCBOEHUSI AMCLUILIMHBI MPOU3BOJUTCS B COOTBETCTBUM C ITO/IOKEHHEM O TeKYIEeM, pyOeKHOM
KOHTPOJIE YCIIEBaEMOCTH U TIPOMEXKYTOUHOH aTTeCTaluK 06yUaroIuXcsl.

@DopMbl KOHTPOJIS Y KDUTEPUU OLIeHUBaHUS MPUBE/IEHBI B IPUIOKeHNH 3 K Paboueli mporpamme.

HaumenoBanue padoTsI

PekomeHnyemas nuteparypa

TpypoeMKoCTh,
4Jac.

Pazpen 2. Teopus gedopmanmid.

AHanu3 Hanps>KeHHO-
ecOpPMHUPOBAaHHOTO COCTOSIHUS B
OKPeCTHOCTH TOUKHU
nedopMUpyeMoro TBepZOro Tena

B. f1. MonortHukos, A. A. MonoTHUKOBa. . Teopust ynipyroctu
u TiactnuHoct: CaHkT-ITetepOypr: Jladb, 2022 (1-3)
P. T'annarep. . MeToz KOHeYHBIX 3/1eMeHTOB. OCHOBBI: M.:
Mup, 1984 (1-13)

A. M. My, C. Y. Apcenses, K. C. BumbouH. .
UuncieHHbIe METOZbI B COMTPOTUB/IEHUN MaTepUasioB U
ocHoBax Teopuu ynpyrocty: JLBI'TY "BOEHMEX" um. /1.
@. YctuHoBa, 1989 (1-5)

20

Wroro no pasgeny 2

20

Pazpen 3. {uddepennyraibable ypaBHEHHSA TEOPUH YIPYTOCTH.

CpaBHeHHe pe3y/bTaToB Pa3/IMUHbIX
peleHui 3agauu JIsmve

P. Tannarep. . MeToz KOHeUHBIX 3/1eMeHTOB. OCHOBBI: M.:
Mup, 1984 (1-13)
B. f1. MonortHukos, A. A. MonoTHUKOBA. . Teopus yIIpyrocTtu
u riactuuHocTy: CaHkT-Tletepbypr: Jlanb, 2022 (1-3)

A. M. MummuH, C. 1. Apcennes, K. C. bumbuH. .
UuicrieHHble MeTOZbI B COTIPOTUB/IEHUN MaTeprasoB U
ocHoBax Teopum yrpyroctu: JLBI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 1989 (1-5)

10

Wrtoro no pasgeny 3

10

Paspen 4. II1acTUHKH M 000/104YKH.

W3rub Kpyr/ioH miacTUHbI

Kpaesoii acdekr B
LWIHHIPUYeCKUX 0060/10UKax

P. T'annarep. . Metoz, KOHeuHbIX 371eMeHTOB. OCHOBBI: M.:
Mup, 1984 (1-13)
B. f1. Monoraukos, A. A. MonoTtaukosa. . Teopust ynpyroctu
v riactuuHocTy: CaHkT-Iletepbypr: Jlanb, 2022 (1-3)

A. M. MumuH, C. U. Apcenbes, K. C. Bumibus. .
YucieHHbIe METOZbI B COINPOTUB/ICHUN MaTepyaoB U
ocHoBax Teopuu ynpyrocty: JLBI'TY "BOEHMEX" um. [.
@. YctuHoBa, 1989 (1-5)

Wroro no pasgeny 4

10

11
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Ilpunoxenue 3
K paboueii mporpaMme AMCHUIUIMHBI
MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJ/IA

®OH]] OLIEHOYHBIX CPE/ICTB

@DOoH/[] OIIEHOUHBIX CPE/ICTB, TIO3BOJISIOIINE OIIEHUTE Pe3y/IbTaThl 00yUeHus 0 JAHHOMN JUCLIUTIIVHE, BKTIOYAOT B
cebst:

e MarHoctuueckas pabora

e UHIUBHYyaJbHOE MPAKTHUECKOe 3aJaHue;

e BOMPOCHI K uddhepeHIIMPOBAHHOMY 3a4eTy;
¢ jyabopaTopHasi pabota;

e nuddepeHMPOBaHHbBIN 3a4eT.

Kpurepuu oneHuBaHus

JuarHocruyeckasi padora
HuarHoctudeckast pabota rpoBoauTcs B popme Tecta B8 SUOC Moodle:

® TIpY NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIIPOCOB - He aTTecTalys;
e TIpY IIPaBU/ILHOM OTBeTe Ha 60% BOMPOCOB U Oosiee - aTTeCTaLysl.

HNuuBuayanbHoe MPaKTHUYECKoe 3alaHue

[Ipaktryeckue 3azanus odhopmiisitoTcs B cootBeTcTBUM ¢ 'OCT 7.32-2017 1 peOCTaB/ISIIOTCS B
3/IeKTPOHHOM HJTH TI€YaTHOM BH/Ie B YCTAHOB/IEHHBIE TEXHOTIOTHUECKOM KapTOi CPOKH.
Iyist Toro, uToObI 3a/jaHe ObUTH 3aCUUTAHO, OHO O/DKHO OBITh BBIITOJIHEHO 63 CyIIieCTBeHHBIX OIMO0K 1
3amuieHo. Iof 3aluTol MOHUMAeTCsl YCTHBIN 0TBET 00yuarolerocsi Ha BOMPOCkI 00 3Tarax BBITIOJHEHUS PaboThI U
TEOPeTUYECKUX aCIIEKTOB, KOTOPbIe ObLIM TIPUMEHEHBI /IS aHA/TUTHUECKOTO PEeLlIeHuUsT

Bonpocsi K juddepeHMPOBaHHOMY 3a4eTy
1. ITpocTeiiiive TUIBI HAMPsDKEHHBIX COCTOSTHUN. [TprMephl.
. Tensop HarpsbkeHuid. KoMIioHeHTBI TeH30pa HarpsyKeHUH.
. Tensop pedopmauuii. KoMroneHTsI TeH30pa JedopmaLuii.
. ['naBHble HanpsbkeHU#. OnpeZiesieHe U METO/IbI UX OIpe/ie/ieHUsl.
. CBsI3b KOMITOHEHT TeH30pa HaMpsDKeHUH U TeH30pa Aedopmaiiyii. 3akoH ['yka.
. [Inockue 3agauu MIATT. 3apaua Kupia.
. IInockue 3agauv MITT. 3apava Jlsame.
. [Tnockue 3apmaun MATT. 3agaua byccunecka.
. I3rub KpyriblX 0CeCUMMETPUYHBIX M/IACTHH;
10. CyTb MeTOa KOHEUHBIX 3/IEMEHTOB.
11. TInockuii KOHeUHbIH 371eMeHT. @OPMY/IUPOBKA [I/1s1 TVIOCKOTO HaIpsiXKeHHOT0 COCTOSTHUSI.
12. TInockuii KOHeUHkIH 31eMeHT. @OPMYIUPOBKa |15 TVIOCKOTO Jie(hOpMUPOBAHHOIO COCTOSTHUSI.
13. TInockuii KoHeYHbIN 371eMeHT. POpMyIMpPOBKa /1J1s1 0CECUMMETPHUYHOM 3aJjauu

OO UTLA, WN

JlaGoparopHasi padoTa

TemaTuKK 1ab0paTOpPHBIX paboT - UMCIEHHOe UCCIIe0BaHUe MeXaHHMUYeCKOTO COCTOSIHUS TUIaCTHH U 000/10ueK
TIPY IeMCTBUU Pa3/IMUHBIX BHELTHUX HArPy30K
TMocsie moyyeHue JAHHBIX 00yUaroIUecst CAaMOCTOATEIbHO X 00pabaThiBatoT ¥ 0(OPMIISIFOT OTUET O 1abopPaTOpPHOM
pabore.
IMocsie MOArOTOBKK OTUeTa jaboparopHas paboTa 3aiuiaercs. [0/ 3alyToi MOHUMAETCS YCTHBIN OTBET Ha
BOTPOCHI MPero/aBaTeisi 1o TeMaTvKe 1abopaTopHoii paboTe

AuddepennyipoBaHHbIi 3aueT

IuddepeHnipoBaHHbIM 3aueT IPOXOAUT B (hopMare IMHUCbMEHHOTO ¥ YCTHOTO OTBeTa Ha BOIIPOCHI,
pa3MelieHHbsle B YMK IUCLIUIIMHEL
Kakiomy obyuaroiriemycst ipefioctaBisieTcs 3 Boripoca B Ousiete.
Kpurepun orieHrBaHus:
BepHbiit oTBeT Ha 1 BOTIpoC - "3auTeH0-y0BJIETBOPUTETEHO"
BepHeble oTBeTHI Ha 2 Borpoca - "'3auTeH0-X0pouo”
BepHrblie oTBeTHI Ha BCe 3 BOIpoca - "3a4yTeHO-0T/IMYHO"
B Teuenuu cemecTpa JelcTByeT 6a/ibHO-perTUHroBas crcteMa (BPC) oreHku 3HaHui. OOyJaronuiicss UMeeT MpaBo
Ha TMoJTyueHue OIleHKU B cooTBeTcTBUM ¢ BPC 6e3 JononHuTesHOM caaun quddepeHIMpoBaHHOTO 3aueTa B
¢dopmare, orvcaHHOM BhILLIE.

ITepeBoj, 6ayTbHOM IITKa/IbI B TPAJUIIMOHHYIO CUCTEMY OI[eHUBaHUS:
85 - 100 "3auTreHO-0TAMYHO"

12



75 — 84 "3auTeHo-x0po1io"
60 - 74 "3auTeHO-y[0B/IeTBOPUTENBLHO"
MeHee 60 «HeyJ0B/IeTBOPUTETHHO»
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[MaciopT ¢oHzAA OLIEHOYHBIX CPE/ICTB

AyauTopHbIe 3aHATHSA B

=
KOHTAaKTHOH (popme = X =
% S & H O
=) o~ s =
= H > = =2
=" - =T~ E =
0 = HaumeHoBaHue o ’E £ 5g E g & O
& 2 pasjesioB u = | o = | E E, S| B a2 e
&’ = JUJAKTHYECKHX o — = S'= 2 E e : S 2 Eé
75 e QUHHI [~ = [ sE|EE 9¢& = S =
o O ] &5/ 28|88
M = S 805 S = 2
& B | & SH-7 ~ <O
= = < :ﬁE
= =
C o
Bormpocer k
nuddepeHITPOBaHHOMY]
4 | 7 [Pasaenl. Teopus 5| 5 40 1 0 20 3auery,
HaNnpsDKeHWI.
MupuBuayansHOe
TpaKkTHyeckoe 3aJjaHue
Boripocel K
4 7 P:;‘TJ;;' 'E;)pnu 27 7 6 0 1 20 20  |guddepeHIIMPOBAHHOMY
Ae@opManHu. 3aUeTy
Paspen 3. Bompock K
HMuddepennmanbHbie P
4 7 VpaBHeHHs Teopuu 26 16 8 4 4 10 20 |guddepeHLIMPOBAaHHOMY
yHPYroCTH. JaueTy
Bomnpocs! K
4 7 Paspen 4. [InacTuHKH 30 20 8 6 6 10 20 nuddepeHIIMPOBaHHOMY
H 000/I0UKH. 3aueTy,
JlaboparopHast pabora
Bormpocer k
nudbdepeHIIMPOBaHHOMY
4 | 7 [Pasaens.Merop 20 20 8 | 7 5 0 20 3auery,
KOHEUYHBIX 3/IeMeHTOB.
NupvsuayansHoe
TpaKkTUyeckoe 3aJjaHue
Bcero 3a 7 cemecTp 108 | 68 34 17 17 40 100
Bcero no gucuuninHe 108 | 68 34 17 17 40 100

14
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OweHounble MaTrepuassl no aucuuivimae MEXAHUKA JEO@OPMUPYEMOI'O TBEPJOI'O TEJIA

OIIK-2 - Cnocofen camocmosime/nbHO NpuMeHsimb npuodpemeHHbie Mamemamuyeckue, eCimecmeeHHOHay1Hble,
CoOyuabHO-3KOHOMUYeCKUe U npogheccCUOHA/IbHBIE 3HAHUS 0/151 peuleHUsl UH)CeHepHbIX 3a0ay

Ne 1 HpO‘—IHTaﬁTE TEKCT, BbI6epI/ITe MpaBUJIbHbIE OTBETHI U 3alTUIIINTE apPT'YMEHTHI, 06OCHOBBIBEII-OLL[I/I6 BbIGOp
OTBETOB

Kakwue Bu/bI Hanpsi>keHU 1OCTYTHBI 7151 BeiBoga B [IO ANSYS B cTpykTypHOM aHanmm3se?

1. HopmarnbHble;

2. KacaremnbHble;

3. DKBUBaJIEHTHBIE 110 TEOPUU NTPOYHOCTH Mu3eca;
4. I'naBHbI€;

5. 'mppocrarnueckue;

Ne 2 TIpouuTaiiTe TEKCT U 3alMIINTE Pa3BePHYThI 000CHOBAHHBIN OTBET

Koneuno-3neMenTHast Mogieib HacuuTbiBaeT 300 y3/10B, B KaXKZOM M3 KOTOPLIX 3 cTereHu cBo6o b1, XKecTKoe
3aKperieHre TIPUIOXKEHO K TTOBEPXHOCTH, KOTopast cocTouT u3 70 y3/10B. CKOJTbKO HEM3BECTHBIX OyzieT
coZiep>XaTb OCHOBHOe ypaBHeHue MK3?

Ne 3 TlpouuTaiiTe TEKCT U 3alMIINTe Pa3BePHYThI 000CHOBAHHBIN OTBET

Onpene T MepBOe TIaBHOE HAMpPsKeHUe /11 YKa3aHHOTO HanpspkKeHHOTo coctostHust. OTBeT nath B MITa 6e3
yKasaHUsl pa3MepHOCTH

40 Mlia

ﬁ.

. 60 Mla

DRt

Ne 4 TIpouuTaiiTe TeKCT, BeIOEpHTe MpaBUIBHBIE OTBETHI U 3alIMIINTE apryMeHThI, 000CHOBBIBAOIIHE BEIOOD
OTBETOB
Kakue ¢usrko-mMexaHHUeCKre CBOICTBa MaTeprana Heobxogumo 3a7ath B ANSY'S nist pereHuysi CTpyKTypHOM
3a7,auu Oe3 yueTa CuJl HHepLAU?

1. Mopgyns FOHra;

2. I110THOCTB;

3. IIpeen NpoOUYHOCTU MPU PACTSHKEHUY;

4. OTHOCUTEIBHOE OCTaTOUHOE yIJIMHEHUE;
5. Koadduiment ITyaccona;

Ne 5 TIpouunTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE
YcTaHOBUTE COOTBETCTBHE MeXX/ly TEPMUHOM U OIpe/ie/leHueM

Crioco6HOCTh KOHCTPYKIWI BOCTIPUHUMATD 3a/laHHbIe Harpy3Ky He

YCTOHUUBOCTD
pa3pyl1iasich
[TpouHoCTh Crioco6HOCTb KOHCTPYKIIMH COMPOTUBIATHCSA U3MEHEHHIO Pa3MePOB U POPMBbI
CriocobHOCTh MaTepPHAJIOB COTIPOTUB/ISATHCSA BHEIPEHHIO O0/iee TBEPJOro
KecTkocTh

Marepuasa, KOTOPbIM He TI0/TyuaeT OCTaTOUHBIX AedopMariuii

Crioco6HOCTb KOHCTPYKLMI CaMOIPOX3BOJIEHO BO3BPAIL[ATHCS B ICXOAHOE
COCTOsIHME paBHOBeCHs [10C/Ie He3HAUNUTE/IbHOIO OTK/I0HEHHS OT Hero

Ne 6 IIpouunTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE

15 34926



YcTaHOBUTE COOTBETCTBHE MEXK/ly BEKTOPOM U KOMIIOHEHTOM TeH30pa HalpsDKeHUM B YKa3aHHOW cucTeMe

KOOp/IHAT
V4
|
| é
| —
7 / 4
H 7
9 i
: . 5= =
Y 73
A
£
oz 1
zX 6
ox 3
™y 4
8

Ne 7 HquHTaﬁTe TeKCT U YCTaHOBUTE I10C/1I€40BaTe/IbHOCTD

YKa)kuTe Moc/ieloBaTe/IbHOCTD AeWCTBUM TIPY PeLlIeHnH 3a/jaull MeXaHUKH [ie()OpMUPYeMOTro TBEPZOro Tena B
nporpaMmMHoM Komriekce ANSY'S Workbench

1. AHanu3 MoJTy4eHHBIX pe3y/bTaToB;

2. Co3paHre KOHEUHO-3/IEMEeHTHOU CeTKU;

3. Hactpotika u(unv) pefakTUpoBaHue CBOMCTB UCII0/Ib3yeMbIX MaTepUasioB;
4. Co3paHue Wi UMIIOPT reoMeTpUueCKol MOJIeu;

5. 3ajaHue TPaHUYHBIX YCIOBUIA;

Ne 8 TIpouuTaiiTe TEKCT U yCTaHOBUTE I10C/Ie/JOBaTeTbHOCTh

YKaKuTe 1Moc/iejoBaTeIbHOCTh AeHCTBUM MPY aHATUTUYECKOM PellleHHH 3a/laull MeXaHUKH J1e)OpPMHUPYEMOT0
TBEpZOro Tesa

1. 3armce auddepeHIMaTBHBIX ypaBHEHNWH MeXaHUKH 1ehOpMUPYeMOro TBep/0ro Tefa;

. OnpeziesieHye KOHCTAHT UHTETPUPOBaHUS MyTeM y4yeTa TPaHUYHBIX YCIOBUM;

. Yporenve guddepeHIMaIbHBIX YPAaBHEHUH ITyTeM 0TOpachIBaHUs 3apaHee W3BeCTHBIX (HYJ/IEBBIX)
rapaMeTpOB;

. Pettienuie (unTerpupoBanue) auddepeHranbHbIX YPaBHEHUI;

. OmipefiesieHre BceX IapaMeTpoB 3a/aul;

. Cegenue cuctembl fuddepeHINaIbHBIX YPaBHEHUH [0 MUHUMAIbHO BO3MOXHOTO KOJTMUeCTBa;

. AHa/13 TI0/TyYeHHOT0 pelleHust

w N

N OO

Ne 9 TlIpouuTaliTe TEKCT, BEIOEpUTE MPABUILHBIN OTBET U 3aIUILIKMTE apryMeHThI, 000CHOBBIBAIOIIME BEIOOD OTBETA
Kakoit Tvr HanpspKeHHOTO COCTOsTHUS peanu3yetcs, eciu o120, 6270, 03#07?

1. O6beMHoOE;

2. IInockoe ynpoIrieHHOE;
3. OpHOOCHOE;

4. T1nockoe;

Ne 10 TTpouuTaiiTe TEKCT, BHIOEPHTE MPAaBU/ILHBINA OTBET W 3aMUIIINTE apTyMEHThI, 000 CHOBBLIBAOII[HE BLIOOP OTBETA
KaxoB ¢pr3nueckuii cMBICT leBUaToOpa TeH30pa HalpsyKeHui?

1. OTBeuaeT 3a U3MeHeHHe 00beMa;
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2. OtBeuaer 3a u3MeHeHue GopMbI U 00BeMa;
3. OTBeuaeT 3a u3MeHeHUe (OPMEI;
4. OTBeuaeT 3a OTK/IOHEHHe HallpsKeHHOTO COCTOSIHUS OT I/I0CKOI0;

Ne 11 TIpouuTaiiTe TEKCT, BHIOEPHTE MPAaBU/ILHBINA OTBET U 3alUIIINTE apTyMEHThI, 000 CHOBLIBAOII[HE BLIOOD OTBETA
l'uapocraTrueckrie HanpsHKEHUS — 3TO. ..

1. HopMmasbHble HarnpsykeHHsl BCeCTOPOHHEr0 paBHOMEPHOIO PacTsDKeHHUsI UK CKaTus;
2. HopmasnbHble HanpshKeHUs! OJHOOCHOI'O paBHOMEPHOI'O pacTshDKeHUs UM CKaTus;

3. KacaresbHble Harpsi>keHUst BCECTOPOHHEr0 C/IBUTa;

4. MakcuMasbHble KacaTesbHble HallpsKeHUst

Ne 12 TMpouuTaiite TeKCT, BeIOepHTe MpaBUIbHBIE OTBETHI U 3alMILINTe apryMeHThl, 000CHOBLIBAIOIIHE BEIOOD
OTBETOB

B 3agaue JIsime (3a71aue 0 pacrpe/ie/IeHUH HampsDKeHUH B TOJICTOCTEHHOH TpyOe 1o ZIelCTBHEM BHYTPEHHETO
U BHEIIIHETO /|aBJIeHus1) peannu3yeTcs. . .

1. OgHOOCHOE HarpsHKEHHOE COCTOSTHUE;
2. ITnockoe mehopMUpPOBaHHOE COCTOSTHHE;
3. [1nocKoe HanpskeHHOe COCTOSHUE;

4. OceBas CUMMeTpUS;
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