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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)

15.03.03 ITpukiapHas MexaHuKa
roz Habopa rpymmsr: 2025

IIporpamMmmy cocTaBuIu:

Kadenpa E7 MEXAHUKA JEGOPMUPYEMOI'O TBEPIOT'O TEJIA
CanHukoB Bnaaumup AHTOHOBUY, [.T.H., OLIEHT, 3aBe/IyIOIIUi Kadeapoit

Kadenpa E7 MEXAHUKA JE®@OPMUPYEMOI'O TBEPAOI'O TEJIA
BopoHoB Anekceit CepreeBud, IiperofiaBaresib

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpamMmel E7 MEXAHUKA TE@OPMUPYEMOTI'O TBEPAOTI'O TEJTIA

3apenyromuii kadgeapoit CanHukoB B.A., [1.T.H., AOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

E7 MEXAHUKA JE®OPMUPYEMOI'O TBEPJOI'O TEJIA

3aBepytommii kKadenpoii CaHHUKOB B.A., 1.T.H., 1011,




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MEXAHUKA JE®OPMHUPYEMOI'O TBEPAOI'O TEJIA

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-8.1 — Cmnocoben mnpumensate CAD/CAE TexHONOrMM TpPH MOZE/JUPOBAaHUM TIOBEJeHHsl 37€eMEeHTOB
MeXaHHUYeCKHX CHCTeM, HeoOXOUMOM [/1s1 pellieHNs TIPOU3BO/CTBEHHBIX ITPOEKTHO-KOHCTPYKTOPCKUX 3a/iau

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IIK-8.1

3HAHUA:
PasnyyHble BU/bI HAMPSUKEHHBIX U 1e()OpPMUPOBaHHBIX COCTOSIHUM TBEP/BIX TeJl;

MeTtoapl pacueta Ha TPOYHOCTb U JKECTKOCTh JedOpMHpyeMbIX TBepAbIX Tesl B OOILjeM Ciydae

Harpy’keHwusi;;

YMeHuUs:
[MpumeHsTh [ pellleHUs] KIacCUYeCKUX 3aflad  MeXaHWKU Ae(OopMHPyeMOro TBEpPJOro TeJla

dHa/IMTUUeCKKWe U YHMC/IEHHbIe METO/IbI PaCUeTa;;

HAsblKU:
Hcnonb30BaTh TMoJ/Iy4yeHHble 3HAaHWUA W yMEHUA [/ pelleHUda HeCTaHAaPTHBIX 3aJa4 4YHC/I€eHHbIMU

MeToJaMHU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MEXAHUKA JE©@OPMUPYEMOI'O TBEPJOI'O TEJIA sBisieTcs: AUCLITLIMHOM
o0s13aTeIbHOI yacTu 6;10Ka 1 MporpamMMbI IOATOTOBKY 10 HarpasieHuto 15.03.03 TIpukaaoHas MexaHukda.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATHUKA, COIIPOTUB/IEHUE MATEPUAJIOB, TEOPETUYECKASI MEXAHHKA,
BBEJAEHUWE B CIIELIUAJIBHOCTD, YYEBHBIN ITPAKTUKYM.

Copep)kaHyie AUCHUTIIMHBI SIBJIIETCS OCHOBOM myi ocBoeHust guciuiuiid: BBIYMC/IMTE/IBHASA
MEXAHUKA, OCHOBbBI MEXAHUKW PA3SPYIIIEHUSI, CTPOUTEJ/IBHASI MEXAHUKA
MAIIINH, TEOPUSA IIVIACTUYHOCTU U IIOJIBYUECTU, TEOPUSA YIIPYT'OCTU,
YCTOMUYNBOCTHh MEXAHUUECKUX CUCTEM, JUHAMUKA MAIIIVH.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CriocobeH NpUMEHSTh €CTeCTBEHHOHAYYHBIE W 00IIIeMH)XeHEPHbIE 3HAHUS, METO/bI
MaTeMaTU4yeCcKOro aHa/lv3a U MOZle/TMpOBaHus B MpodeCcCHoHaNbHOM [iesiTeTbHOCTH

¢ OIIK-11 — Crnioco6eH BBISBIATH €CTECTBEHHOHAYYHYHO CYIITHOCTh MPOO/ieM, BO3HUKAIOIIUX B XOfie
rpodhe CCUOHATLHOM JiesITeNTbHOCTH, TIPUB/IEKATh /I/Is UX pelleHus (PU3nKo-MaTeMaTUyeCKUi armapar u
COBpEMEeHHbIe KOMIbIOTePHbIE TEXHOIOTUU

¢ OIIK-2 — CriocobeH IpUMeHSTh OCHOBHBIE METO/[bI, CTIOCOOBI U CPE/ICTBA MO/TyUeHHs, XpaHeH!s],
repepabOTKu UH(pOPMaIUH

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPeMeHEeM, BLICTPAaUBATh U Peai30BhIBATE TPAEKTOPHIO
CaMOopa3BUTHS HA OCHOBE TIPUHILIUIIOB 00pa30BaHUs B TeUEHUE BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. Teopus HanpsokeHuit. Beesienue. TToHATHe BHYTPEHHUX HarPsDHKeHHUH.
3 5 Ten3op HanpsbkeHui. [1aBHble HanpspkeHust. [1lapoBblii TeH30p, TEH30p-/1eBUATOP. 5 5 4 0 1 0 20
Kpyr Mopa. Turbl HarpskeHHbIX COCTOSIHHIA: JIMHeitHOe, TVI0CKoe 1 06beMHoe
HarpspKeHHbIe COCTOSAHUSA. MHTeHCcuBHOCTL HaHpH)KeHHﬁ.
Paspen 2. Teopus aedopmanmii. [Tousitie gedopmarimii. TeH3op Manbix
3 5 nedopmaruii. Inasuele gedopmarin. [apoBeiit TeH30p Aedopmariyii, TeH30p- 27 7 6 0 1 20 20
nerarop feopmariuii. CBsi3b MeX/y HalpsDKeHUAMU U Jie(hopMaLiisaMu.
O60611eHHBbIH 3aK0H ['yka. VIHTeHCHBHOCTH Aedopmariyii. Teopuy IpOYHOCTH.
Paspen 3. TuddepeHnuansubie ypaBHeHHs TeopuH ynpyroctd. O6001eHHbIH
3 5 3akoH I'yka. CootHouenust Kommu. YpaBHenusi paBHoBecust Hasbe. I1nockue 3agauu 41 16 8 4 4 25 20
TeOpUH yIPyrocTy. MeToAp! peliieHUs IIIOCKUX 3ajad. 3aja4ya Kupma. 3agaua
Jlsame. 3agava Byccrnecka.
Paszpen 4. TlnacTHHKH ¥ 000/104KH. OCHOBHBIe MOHSATHS. [IuddepeHLpansHble
ypaBHeH#s1. VI3rub Kpyriioil 0ceCMMMETPUYHO Harpy)KeHHOM riacTUHbL. M3rub
3 5 TPSIMOYTO/IbHOM TI/1aCTHHBI. BeamMomenTHasi Teopust o6onouek. Cdepuueckasi, 51 20 8 6 6 31 20
KOHHYeCKasi ¥ LIWIMHApUYecKast 000/104ku. ['MapocTaTiueckoii fAaBieHue.
MoMeHTHast Teopust LIWMMHAPHYecKuX o6oouek. Kpaeoii addekT.
Pamen 5. METO}] KOHEYHBIX 3/1eMeHTOB. OCHOBHbBIE COOTHOIIEHUSI MeToaa
KOHEUHbIX 371eMeHTOB. Crarrueckas 3ajjaua. Marpuija kecTkocTd. Bekrop-cronbery
3 5 Y3JI0BBIX Harpy3oK. Bekrop-cronbely y3/10BbIx nepemerrjenuii. @yHKLmM HOPMBI. 20 20 8 7 5 0 20
YueT rpaHUYHbIX YCI0BUH. PetieHue 3agaun MKO. Crep>xkHeBoH, 6a104HbIH,
(hepmeHHbII 11 paMHBbIii KOHeuHbIe 37eMeHTsl. [Tnockuit KO. Perienue miockoit
3a/lauyl C TJIOCKMM HarpsiKeHreM, II0Ckoi fedopmaliyeil 1 oceBoii cuMMeTpHei.
Bcero 3a 5 cemecTp 144 68 34 17 17 76 100
Bcero no gucuuninHe 144 68 34 17 17 76 100
3.2. AyANTOPHBIA MPAKTHKYM
O6Bem
Ne Homep 1 HauMeHOBaHHe ’
n/n pa3jea AUCLMIUTHHEI Tema MNPAKTHYECKOr'0 3aHATUA dayA.
JacoB
- PacueT rnaBHbBIX HHHPFDKEHI/II‘;I AJIA Pa3HBIX TUIIOB
1 |Pa3pen 1. Teopusi Hanps>KEHUM. 1
Harpss>KeHHOT'0 COCTOAHUA
y) Pa3,qe11 ) TEOpI/IH e Cl)OpMElL[I/Iﬁ Ananus HaHpH)KEHHO-AE(bOpMI/IPOBHHHOFO COCTOSHHUA B 1
’ " |oKpecTHOCTH TOUKM Zie)OPMUPYEMOTO Tea
3 Pazgen 3. Juddepenimanbibie  |MeTofbl pellleHus TVIOCKUX 3aJjau TeOPUH YIIPYTOCTH. 4
YPaBHEHHS TeOPUH YIIPYT'OCTHU. Pasznuunbie MoAXO0AbI K pELIeHUIO 3aJa4yu JIsime
4 Pacuet pe3epByapoOB 110/ ,I:[eI\/’ICTBI/IE‘M BHYTDEHHEIro 2
AlaBJ/IeHHs I10 6e3MOMEHTHOI TeOpUuHr
Paspgen 4. TlnactvHkY 1 v
5 |oGonouxu OrneHka KpaeBoro 3¢ dekra B LIUJIMHPUYECKON 2
’ ob6ostouke
6 W3rub Kpyrnibix MaacTvH 2
7  |Pa3men 5. MeTo/| KOHEUHBIX PacueT nozKpenieHHO! MJIaCTUHBI Ha IPOYHOCTH 2
8  [3/IeMEHTOB. PacueT nogKperieHHOH 000/I0UKY Ha MTPOYHOCTh 3
Bcero 3a 5 cemectp 17
3.3. JTaGopaTopHBIi NPAKTUKYM
Ne | Homep u HauMeHOBaHMe pa3jesia Oo0bemMm,
Tema naﬁopaTopHoro MNpAKTHKyYMd
n/n AUCIUII/THHBI dy/i. 4acoB
1 UucsieHHoe pelieHue 3agauu Kupiia 2
Paznen 3. JuddepeHipanbHbie T P a i P
) ypaBHEeHHs! TEOPHH YTIPYTOCTH. HCJ/IEHHOE pellleHue 3a/iauu JIsdMe B Pa3/IMUHBIX 2
ITIOCTAaHOBKaAXx
3 |Pa3gen 4. IlnactuHKY ¥ 060/m0uku. |Unc/IeHHBIA pacueT 0CeCHMMEeTPUYHOM TJIAaCTUHKU 2
4 YucneHHbIH pacyeT 060/109KU 110 6e3MOMEHTHOH 5
T€OpUHn
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5 YuCeHHBIM pacyueT [WIHHAPUUECKOH 000I0UKHU T10 2
MOMEHTHOM TeopuH
6 Pacuet 6anoK Ha IPOYHOCTH METOZIOM KOHEUHBIX 4
Pazpen 5. Meton, KOHeUHBIX 371eMeHTOB
7 S/IEMEHTOB. Pacuer ni0cKux ¥ IIpOCTPaHCTBEHHBIX paM Ha 3
MIPOUHOCTb METO/|OM KOHEUHBIX 3/IeMEHTOB
Bcero 3a 5 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)

Ne Homep 1 HauMeHOBaHHe Oonem,
n/n pa3jesa JUCHUNIUHBI Conepxanue yaedHoro 3apanms 4acoB
1 |Pasaen 2. Teopus aedpopmanui. AHanu3 HanpspKeHHO-Je(hOPMUPOBAHHOTO COCTOSTHUS B 20

OKPeCTHOCTH TOUKU Ze()OPMHUPYEMOT0 TBEP/OTO Tesia
7 Pasgen 3. Juddepenyuanchble  |(CpaBHeHHe pe3y/bTaTOB pa3/UuHbBIX pelleHUH 3a7aun 25
YpaBHEHMs TeOpUU ynpyroctu. |Jlsame

3 |Pa3gen 4. TInaCTUHKY U W3rub Kpyr/iou riacTUHbI 16
4 |060/0uKH. Kpaesoii 3¢pdhekT B IUTHHPHUYE CKUX 000T0UKax 15

Bcero 3a 5 cemectp 76

4. ®OPMbI KOHTPOJISA OCBOEHUA TNCIIAII/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 |34 5 61(7 8 9 10| 11 [12{13|/14| 15 |16 17
5 nIi3 TexK, UI13 | P| | UI13| UII3, TexK | 1P| UIT3 TexK | JP| Bormp. Ok3

YcioBHBIE 0003HAUEHMST:
[P — naparHocTuueckasi paboTa;

NII3 — unauBryanbHOe NMpakTUUeCcKoe 3a/1aHue;
TexK — BOIpOCHI A/ TeKYLLero KOHTPOJIS;
Borip. DK3 — BOIPOCH! K 9K3aMeHY.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
[TMarHocTuyeckasi pabora;
WHMBH/IyalbHOE MPaKTUYeCKoe 3a/laHue;
BOTIPOCHI /I/IsI TEKYIIIEr0 KOHTPOJIS;
BOIPOCHI K 3K3aMEHY.

HpOME)KYTO‘lHaH aTTeCTaluda

9K3dMeH.

TIPOBOJUTCSA B hopMax:
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. M. My, C. U. Apcenbes, K. C. BumibuH. . Unc/ieHHble MeTO/IbI B COTTPOTHB/IEHUY MaTepUasioB U
ocHoBax Teopuu ynpyroctu. JLBI'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 1989, 62 3k3.

2. B. 1. MonothukoB, A. A. MonotHukoBa. . Teopust yripyroctv u riactuuHoctu. CaHkr-ITetepOypr:
Jlanb, 2022, 551. pec.

3. E. I. Makapos. . MeTo/| KOHEUHBIX 3JIEMEHTOB B IMPOUYHOCTHBIX pacuétax. CI16.BI'TY "BOEHMEX" um.
L. ®@. YctuHoBa, 2017, 82 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSl.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/ — ®yHaamentanbhas 6ubnuoreka BI'TY « BOEHMEX» um. [1.0.
YcruHOBa.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(hyH/IaMeHTaTbHBIX UCC/IeIOBAaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.

5.5. TIporpamMMHOe obGecrieueHue:;
1. Ansys Multiphysics 2019 Teaching Advanced.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. lHTepakTHBHas [0CKa;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.3. JTaGopaTopHbIe 3aHATHA:

1. lnTepakTuBHas [OCKa;
2. IIpoekrop;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.4. IIpouee:

1. pabouee mMecTo MpernojaBaTesisi, OCHaIL[EHHOE KOMITbIOTEPOM C AOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, IipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA

AnHoTanusa paboueii nporpaMMsl

Ouctuminia MEXAHUKA JE®@OPMUPYEMOI'O TBEPAOI'O TEJIA sBnsieTCs AUCLUILIAHOU
o0sA3aTeIbHON YacTH O10Ka 1 mporpaMmbl MOJATOTOBKHU 10 HampasiaeHuto 15.03.03 TlpukaadHas mexaHuka.
HOucrurnuivHa peanusyercs Ha (akynbreTe E Opyskue u cucteMmbl Boopykenuss BI'TY "BOEHMEX" um. [1.®.
Ycrunora kadenpoit E7 MEXAHUKA JESGOPMUPYEMOI'O TBEPIOI'O TEJIA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
IIK-8.1 Cnocobern mnpumensTe CAD/CAE TexHONOTMH TP MOJE/JHUPOBAHUN TIOBEIEHUS 3/IEMEHTOB
MeXaHWYeCKUX CUCTeM, HeOOXOIMMOM [Ijisl pellieHUst TIPOM3BO/ICTBEHHBIX MPOEKTHO-KOHCTPYKTOPCKUX 3a7iau.

CopepkaHue [JUCLUIIIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C aHAJIMTUUECKUM W YUCTeHHBIM
pelilieHHeM OCHOBHBIX 3a/lau MeXaHHKU Je@OopMHUPYyeMOro TBePJOro Tefa.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyLuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/€HTOB TIPOBOJUTCS B [IUCKPETHbIE BDEMEHHbIE HHTePBA/IbI B
cenyonumx popmax:
e UArHOCTUYeCKas pabora;
* UHAWBUAYyaJbHOE TIPAaKTUUYeCKOe 3ajlaHue;
e BOMPOCHI /|51 TEKYILIETO KOHTPOJIS;
e BOMPOCHI K 9K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ D3K3dMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

MpeAyCMOTPeHbI TeKLMOHHbIe 3aHsATHs (34 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHslii npakTukym (17
4.), caMoCTosITe/IbHasl paboTa cTyzaeHTa (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MEXAHUKA JE©®OPMUPYEMOI'O TBEPAOI'O TEJIA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 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.

HaumenoBaHue padoThI

PekoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pazpen 2. Teopus gedopmariuii.

AHanu3 HanpsHKeHHO-
nehOpMUPOBAHHOTO COCTOSTHUS B
OKPEeCTHOCTH TOUKU
nechopMUpyeMoro TBepIoro TeJsia

B. . MonortHukos, A. A. MosiotHuKoOBa. . Teopus
ynpyroctu u ractuuHoctu: CankT-ITerepOypr: JlaHb,
2022 (1-3)

P. 'annarep. . MeTos KOHeUHbIX 371eMeHTOB. OCHOBBI: M.:

Mup, 1984 (1-13)

A. M. Mumun, C. Y. Apcenbes, K. C. BumibuH. .
YucneHHbIE METO/IBI B COTIPOTUB/IEHUUA MaTepPUajioB U
ocHoBax Teopuu ynpyroctu: JLEI'TY "BOEHMEX" um.
. ®@. Ycrunoga, 1989 (1-5)

20

Wroro no pa3geny 2

20

Pazpen 3. luddepennyansapie ypaBHeHHs TeOPHH YIIPYTOCTH.

CpaBHeHue pe3y/bTaToB
pas3/MYHbIX pelleHri 3afaun
JIsame

P. 'annarep. . MeTos, KOHEUHbIX 3/1eMeHTOB. OCHOBBI: M.:
Mup, 1984 (1-13)

B. f1. MonortHukos, A. A. MosiotHukoBa. . Teopus
yrpyrocty u riactuyHocty: CaHkT-ITetepOypr: JlaHb,
2022 (1-3)

A. M. Mus, C. Y. Apcennes, K. C. bunmbus. .
UucieHHbIe MeTO/bl B CONPOTUB/IEHUN MaTepUuaioB U
ocHoBax Teopuu ynpyroctu: JIL.BI'TY "BOEHMEX" nm.
. ®@. YcruHoBa, 1989 (1-5)

25

Wroro mo pa3zeny 3

25

Paspgen 4. IInacTUHKH ¥ 000/10UKH.

N3rub Kpyrmoi raacTuHbI

KpaeBoit 3pdexT B
[UIHH/[PUYeCKUX 000I0uKax

B. f1. MonortHukos, A. A. MosiotHuKOBa. . Teopus
yrpyrocty u mactuyHocty: CaHkr-ITetepOypr: JlaHb,
2022 (1-3)

A. M. Muus, C. Y. Apcenses, K. C. bunmbus. .
UucneHHbIe METO/bI B CONIPOTUB/IEHUH MaTepHUajioB U
ocHoBax Teopuu ynpyroctu: JIL.BI'TY "BOEHMEX" nm.
. ®@. YctuHoBa, 1989 (1-5)

P. T'annarep. . Metog koHeuHbIX 371eMeHTOB. OCHOBBL: M.
Mup, 1984 (1-13)

16

15

Urtoro no pasgeny 4

31

11
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
MEXAHUKA JE®OPMUPYEMOI'O TBEPJOI'O TEJIA

®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

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;

e BOIPOCHI K 3K3aMeHY;

e WHAMBH/ya/lbHOE MPAKTUUECKOe 3a/laHue;
e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bonpocs! A1A TeKyiero KOHTpo/is
Bompockl /i1s TEKYITIEro KOHTPOJIS yCIIeBaeMOCTH 00yJaroIuxcsi pasMeltieHsl B YMK TUCIATUTAHBI

BormpocslI K 3K3aMeHy
Bompoce K 3k3ameHy pasMelrieHsl B Y MK JUCHUITTMHEI

NupauBuayanbHoe NpakTUYeCcKoe 3a/jaHue

Ipaktryeckue 3aganus opopmsitoTcs B cootBeTcTBUM ¢ [[OCT 7.32-2017 v mpefoCTaB/sitOTCS B
3/IeKTPOHHOM WJIY 11eYaTHOM BH/Ie B YCTaHOB/IEHHbIe TEXHO/I0IMYeCKOM KapToi CPOKH.
st Toro, 4ytoObI 3a/1aHKe OBLUTH 3aCUUTAHO, OHO JIOJDKHO OBITh BBITIOIHEHO O3 CyIeCTBEHHBIX OIMO0K 1
3amuirieHo. [Toz 3anyToi MOHMMaeTCsl YCTHBIN OTBET 00yYaroIlerocsi Ha BOMPOCHI 00 3Tarax BbIITOTHEHHUS
paboThI ¥ TEOPETUUECKUX aCIIeKTOB, KOTOPbIe OBbLIN TPUMeHEHBI /7SI aHATUTUYeCKOTO PeLeH st

JK3aMeH

OK3aMeH NPOBOAWTCS B BH/Ie OUHOTO TeCTHPOBaHMs 00ydJaromuxcsi. Borpocs! ay1st 5K3aMeHa
pa3metteHsl B YMK aucuunviel. Pe3synbrarel TectupoBanus nepeBogstcs B 100-0aipHyto wKamy.
Kpurepuu:
85-100 6a/1/10B - OT/IUYHO
75-84 6as1oB - XOpOLIIO
51-74 6anoB - yI0BNEeTBOPUTEIEHO
MeHee 51 - HeyOB/IeTBOPUTEILHO

12



[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

HaumeHoBaHue pa3/eioB
U JUAAKTHYECKHUX eJJUHHUIL]

CEMECTP

BCEI'O

AyauTOpHBIE 3aHATHS B
KOHTaKTHOM ¢opme

BCETO
Jlekipun
JTaGopaTopHbIii
NPaKTHKYM
IIpakTnueckue
3aHATHUS

CamMocTrosATe/IbHasA
padoTa cTyaeHToB

dopmupyemast
KomIeTreHus, %

IIK-8.1

HANMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Pa3pen 1. Teopus
HanpsUKeHUH.

Bompocs! as
TeKyl1Llero
KOHTPOJISA,

Borpocs! K
3K3aMeHy

Pazpgen 2. Teopus
aedopmanuid.

27

20

20

Bornpocs! ans
TeKyl1lero
KOHTPOJIS,

WupvBunyansHOE

MpaKTUUeCcKoe

3a/laHue

Pazpen 3.
MuddepennyanbHbie
YpaBHeHUsI TeOpHHU
YIPYroCTH.

41

16 8 4 4

25

20

Bomnpoce! ans
TeKyIero
KOHTPOJIA,

Bonpocs! K
9K3aMeHy,
NupuBrayansHOe

MpaKTUYeCcKoe

3a/laHue

Pazpen 4. IInacTUHKHA U
000/I0YKH.

51

20 8 6 6

31

20

Bompoce anis
TeKyLL[ero
KOHTPOJIf,

Bonpocs! K
9K3aMeHy,
NupuBrayansHOe

TpakThUyecKoe

3a/laHue

Pazpgen 5. Metoj
KOHEUYHBIX 3/IEeMEeHTOB.

20

20 8 7 5

20

Bompocer g
TeKyl1Llero
KOHTPOJIS,

Bonpocs! k
9K3aMeHy

Bcero 3a 5 cemecTp

144

68 | 34 17 17

76

100

Bcero no agucuunIuHe

144

68 | 34 17 17

76

100

13
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OneHouHble MaTepuaJsl o guciunaudie MEXAHUKA JE®@OPMUPYEMOI'O TBEPJOI'O
TEJIA

ITK-8.1 - Cnoco6en npumenssms CAD/CAE mexHon02uu npu ModeaupoeaHuu nogedeHus 3/1eMeHmoe

MexaHu4ecKux cucmem, Heo0xXo0umMom 0151 peuleHus1 NPOU3600CMEEHHbIX NPOEKIMHO-KOHCMPYKIMOPCKUX
3a0a4

Ne 1 TlpouuTaiiTe TEKCT ¥ YyCTaHOBHUTE COOTBETCTBUE
YCcTaHOBUTe COOTBETCTBHE MeX/y TEPMUHOM U OTpejielleHueM

CrnocoOHOCTh KOHCTPYKLMI BOCTIPUHUMATH 3a/IaHHbIe Harpy3KH He

YcToHuMBOCTD

paspyliasich

CriocobHOCTh KOHCTPYKLIUH COTIPOTUBIATECS U3MEHEHUIO Pa3MepPOB U
[TpouHoCTh

dhopmbl

CriocobHOCTh MaTepyaioB CONMPOTUB/ISATHLCS BHEIPEHUIO Ooee
JKecTkoCTh

TBEP/IOr0 MaTepuasia, KOTOPhIi He Moy4yaeT OCTaTOUHbIX AedhopMarliuit

CrnocoOHOCTh KOHCTPYKLMH CaMOTIPOM3BOIEHO BO3BPALATHCS B
HCXOJHOEe COCTOsSIHUE PaBHOBeCHs [10C/Ie He3HAUYUTe/IbHOTO OTK/IOHeHHUs
OT Hero

Ne 2 TIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

YCcTaHOBHTE COOTBETCTBUE MeXy BEKTOPOM 1 KOMITOHEHTOM TE€H30pa HaHpH)KeHI/Iﬁ B YKHBaHHOﬁ
CrucTteMe KOOpAauHar

V4
1
| 6
| ——————— -
?I/ 4
H 7
g .
315__
Y 73
A
Z
oz 1
X 6
ox 3
™y 4
8

Ne 3 TlIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIME BEIOOD
oTBeTa

Kakoi1 TvIl HanpsKeHHOTo COCTOsIHUSA peanusyetcs, eciu 0170, 6270, 03707

1. O6nemHOE;

2. I1nockoe ympoleHHOE;
3. OpgHoOCHOE;

4. TInockoe;
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOIL[HEe BEIOOD
oTBeTa

KakoB ¢u3nueckuii CMbIC/T ileBUaTOpa TeH30pa HarpsyKeHW ?

1. OTBeuaeT 3a U3MeHeHHe 00bLeMa;

2. OTBeuaet 3a u3MeHeHre GOpPMbI U 00beMa;

3. OTBeuaet 3a u3MeHeHHe (POPMBI;

4. OtBeyaeT 3a OTK/IOHEHHe HaMpsUKEHHOIO COCTOSIHUSA OT IIOCKOIO;

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3aIUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[HE BEIOOD
OTBETOB

B 3apaue JIsme (3aziaue 0 pacripe/ie/ieHUM HaNpsDKeHUH B TOJICTOCTEHHOU TPyOe Tof ZieliCTBHEM
BHYTPEHHEr0 U BHEIIIHEro JIaB/IeHNs1) peasnu3yercs. ..

1. OfHOOCHOE HampsPKeHHOe COCTOSIHUE,
2. [lnockoe gedopMUPOBaHHOE COCTOSIHUE;
3. IInockoe HarpsbKeHHOE COCTOSIHUE;

4. OceBasi CUMMETpHUSI;

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

KoneuHo-371eMeHTHast Mozie/ib HacuuThbiBaeT 300 y3/10B, B KaXK/[OM M3 KOTOPBIX 3 CTeTIeHH CBOOOBI.
7KecTkoe 3akpernieHue NPUIOKEHO K TOBEPXHOCTH, KOTOpast cOCTOUT u3 70 y3/10B. CKOIBKO
Heu3BeCTHBIX Oy/ZleT cofiep)KaTh OCHOBHOe ypaBHeHre MKD?

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BePHYThIM 000CHOBAHHKIN OTBET

OrnpegenuTh NepBoe I7IaBHOE HAIpsDKeHWe /151 YKa3aHHOTO HarpshKeHHOro cocTosiHus. OTBET AaTh B
MTIla 6e3 yka3aHusl pa3MepPHOCTH

HpquTaﬁTe TEKCT U YCTAHOBUTE IMOC/1€40BATE€/IbHOCTD

YKa)KrTe TI0C/1e/j0BaTe/IbHOCTh JeHCTBUM NIPH PellieHrH 3aflaull MexaHUKH /1e)opMHUpyeMOro TBepZOro
Tesia B nporpaMmHoM Komriekce ANSYS Workbench

1. AHanu3 MosyueHHbIX Pe3y/IbTaToB;

2. Co3gaHue KOHEUHO-3/IEMEHTHOM CeTKH;

3. Hactpoiika (1) peakTUpoBaHHe CBOMCTB UCTIONb3yeMbIX MaTepUasos;
4. Co3fiaHye UM UMITOPT FreOMeTprUYeCKO Mo/iesy;

5. 3ajaHre TpaHUYHBIX yCJIOBUH;

HquHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[LHLIﬁ OTBET U 3allUIINTE apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BLI60p
OoTBeTa

I'uapocTaTrueckrie HarpsKeHUs — 3TO. ..

1. HopmasibHbIe HarpsbKeHWs BCECTOPOHHEr0 paBHOMEPHOTO PacCTsKEHUs WK CKaTus;
2. HopmasibHble HanpspkeHUs1 OHOOCHOTO PaBHOMEPHOTO PACTSKEHUS WK CKaTus;

3. KacarenbHble Hanps>KeHWst BCECTOPOHHETO CABUTa;

4. MakcrMasbHble KacaTe/IbHble HallpsKeHUs

Ne 10 IIpounTaiiTe TeKCT, BbIOEpHTE MTPaBI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbI, 000 CHOBBIBAOLI[He BEIOOD

Ne 11 TTpouuTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alUIINTE apTyMEeHThI, 000CHOBBIBAIOILME BEIOOD

OTBETOB

Kakue ¢hu3nko-MexaHHnueCKHe CBOMCTBA MaTepraia Heooxoaumo 3agath B ANSY'S jis peltieHus
CTPYKTYDHOM 3aziauu 6e3 yueTa CHUJT UHEPLIUU?

1. Mopysns FOHra;

2. [T1oTHOCTR;

3. Ilpegen mMpOYHOCTU TIPU PACTSKEHWUH;

4. OTHOCUTe/IbHOE OCTAaTOUHOE Y /IMHEeHUe;
5. Kosddurment ITyaccona;

OTBETOB
Kakue Buzibl HanpsbkeHU JoCTyHEL 4711 BeiBoga B 11O ANSYS B cTpykTypHOM aHanuse?
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1. HopmasnbHele;

2. KacarenbHele;

3. DKBUBaJIEHTHBIE TI0 TEOPUM IPOYHOCTU Mu3seca;
4. I'maBHbIe;

5. 'mpgpocrarrueckue;

Ne 12 IpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/IeJOBAaTeTHHOCTD

YKakuTe Moc/ieI0BaTe/IbHOCTD AeHCTBUN MPU aHATMTHUECKOM PEIIeHUH 3a/laull MEXaHUKH
nedhopMupyemMoro TBepOro Tesa

—_

. 3armch arddepeHIHaNbHBIX YPAaBHEHUI MeXaHUKH /le(hOpMUPYeMOT0o TBEPZAOTO Tera;

. OnpepesieHre KOHCTAHT UHTETPUPOBAHKS ITyTeM y4eTa PaHUYHBIX YC/IOBUH;

. Yripouienue auddepeHLranbHBIX YPaBHEHUI TTyTeM 0TOPAaChIBAHUS 3apaHee N3BeCTHBIX
(HyneBBIX) TapaMeTpOB;

. Pemmienuie (MHTerprpoBanue) AuddepeHLanbHbIX YpaBHEHNH;

. OnpepeneHye Bcex apamMeTpoB 3a/jauli;

. CBegienne cucreMb! auddepeHIMaabHBIX ypaBHEHUH [J0 MUHUMaIbHO BO3MOXKHOI'O KOJIMUEeCTBa;

. AHayM3 M0TyYeHHOTO PeIIeHHs

W N

N U A
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