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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)

15.03.01 MamuHOCTpOeHue
rog, Habopa rpynmsl: 2025

IporpamMmy COCTaBUIIH:

Kadenpa E7 MEXAHUKA JEOOPMUPYEMOI'O TBEPAOT'O TEJIA
CanHuKOB BriaguMup AHTOHOBUY, /I.T.H., IOLIEHT, 3aBeAyIOIINIA Kadeapoit

Kadenpa E7 MEXAHUKA JE®OPMHWPYEMOI'O TBEPOOI'O TEJIA
BoponoB Anekceit CepreeBud, nperogaBareb

IIporpamma paccMoTpeHa
Ha 3ace[jaHny Kadeapbl-pa3paboTunka
paboueii nporpammel E7 MEXAHUKA TE®@OPMUPYEMOTI'O TBEPIOTI'O TEJIA

3apeaytomuii Kageapoit CaHHUKOB B.A., 1.T.H., o1l

ITporpamma paccMoTpeHa
Ha 3ace/]JaHyH BLIMTyCKaroIel Kadeapsl

E4 BBICOKO3HEPTETUYECKUE YCTPOMCTBA ABTOMATUYECKUX CUCTEM

3apepytomuii Kadenpoit Hecrepos H.U., 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-1 — CrocobeH TIpUMeHSITL eCTeCTBeHHOHAyuHble U OOIerHXeHepHbIe 3HAHUS, MeTO/bl MaTeMaTHueCcKoro

aHa/iM3a U MO/leJIMpPOBaHus B PogeCCUOHANIbHON eATeNbHOCTH

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

OIIK-1

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 Harpasenuto 15.03.01 MawuHocmpoeHue.

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

CozeprkaHve JUCHWUIUIMHBI SIB/ISIETCSI OCHOBOW Ayt ocBoenusi auctumuimH: JETAJIA MAIIIWH,
MATEMATNYECKOE MOJE/IMPOBAHUE ITPOIIECCOB OBPABOTKU METAJUVIOB JAB/IEHUEM,
TEOPUS INTACTUYHOCTN.

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

¢ OIIK-1 — CriocobeH MpUMEHSITh €CTeCTBEHHOHAYUHbIEe U O0IeMHKeHEePHbIe 3HaHHUS, METO/IbI
MaTeMaTH4ecKoro aHaau3a v MoZle/IMpoBaHus B NpodeCCOHAIBLHOM /1esiTe/IbHOCTH

¢ OIIK-13 — CriocobeH IpUMeHSITh CTaHAAPTHBIE METO/[bI PacyeTa IPH NMPOEKTUPOBAHUH JIeTaslel 1 y3/10B
W3[eMUi MallIMHOCTPOeHust



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%
5z | g8
& 5 v i E E E
9 3 e iz | g% | 2
> E HauMeHoBaHHe pa3/ie/IoB ¥ AWAAKTHYECKHX eJHHHIY 8 E g ¥ g E 3] 5 H
13 = g= ZE I S
=) ] = 2 s g B g g e X
© B | 2 | FE| ER | E¢ [ -
=B = - P
= = é
(=]
Paspen 1. Teopus HanpsokeHuii. Beegenne. IToHsTHe BHYTPeHHUX HaNpsKeHHH.
3 5 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.
3 5 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
3 5 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
3 5 MPSIMOYTOJIbHOM TTacTHHBL. BeamomenTHas Teopust o6omouek. Coheprueckasi, 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
3 5 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 5 cemecTp 108 68 34 17 17 40 100
Bcero no gucuuninHe 108 68 34 17 17 40 100
3.2. AyATOpHBII NPAaKTHKYM
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 5 cemectp 17
3.3. JIaGopaTopHbIi HPAKTHKYM
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 YucneHHBIN pacyeT 0CeCUMMETPUYHON TITACTUHKA 2
4 YucneHHBIH pacueT 0060/10UKH 110 Oe3MOMEHTHOM 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 5 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 Pa3gen 4. [11aCTUHKU 1 000/I0UKH. M3ru6 Kvpyrnoyl [MIACTHHBI >
4 Kpaesoti 3¢hdekT B IUAUHAPUUYECKHUX 000/I0UKax 5
Bcero 3a 5 cemectp 40
4. ®OPMbI KOHTPO/JIA OCBOEHUA INCLUITJ/INHBI
CEMECTP HEJEJ/IN CEMECTPA
11 2 (34 5 6 |7 8 9 10| 11 (12(13(14, 15 |16 17
5 nII13 TexK, UI13 |P| | UII3 | WUII3, TekK |AP| UII3 TexK | IP| Bomp. 3k3

YcnoBHbIe 0003HAUCHUS:

TP — nuarHoctuyeckast pabora;
NII3 — unauBUAyaabHOE TIPAKTUYECKOe 3a/jaHue;
TekK — BOIpOCHI [/151 TEKYIL|ero KOHTPOJIS;

Borip. 3k3 — BOIPOCHI K 3K3aMeHy.

TekyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/IEHTOB MPOBOJJUTCS B TUCKPETHBIE BDEMEHHbIE UHTEPBAIbI B
C/IeyroIUX (hopMax:

e IMarHocTuueckas paborta;

*  UHAVBHUya/bHOE MPAKTUUECKOE 3a/]aHHE;
e BOIPOCKI /IS TEKYIL[ETO KOHTPOJIS;

e BOIPOCHI K 3K3aMEHY.

IIpomMexyTouHas arTecTalus NPOBOAUTCS B (hopmax:
® 5K3aMeH.
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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.®.
YcrrHOBa.

CoBpeMeHHbIe TIpoGhecCHoHaNTbHBIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HarroHanbHast 3/1eKTpoHHasi 6ubnuoreka (HIB);
2. https://cyberleninka.ru/ - HayuHas snekTpoHHast 6ubuoteka « KubepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - IlonmHOTekCcTOBast 31eKTpoHHAs 6nbmoTeka Poccuiickoro dhoHzma
(dyH/IaMeHTalbHbIX UCCIeJOBaHUM.

VHdopmaliioHHbIe CIPaBOYHLIE CHCTEMBI:
1. TexskcriepT — MIH(pOpMaLIMOHHBIM MTOpPTal TEXHWAYEeCKOTo peryiupoBanusi: HopMel, ipaBuia, craHAapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - ] TOCToB
cobcrBenHo# renepaip BI'TY "BOEHMEX" um. [I. @. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTIntoc- nHGOpMaIMOHHBINM TTOpTas MpaBoBoi MHGOPMAaLIUU.
5.5. [IporpammHoe obecrieueHe:
1. Ansys Multiphysics 2019 Teaching Advanced.

5.6. lHpopMalMoHHbIe TeXHOJIOTUU:

B3aumMozeiicTBre ¢ obyuatomumucs mocpescrsom DM1OC Moodle BI'TY « BOEHMEX» um. I.®. YctruHoBa.



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
o0si3aTesibHOM vacT Ooka 1 mporpaMmbl TIOATOTOBKM IO HampasieHwto 15.03.01 MawunocmpoeHue.
HucturuiiHa peanusyercs Ha (akynbreTe E Opykue u cuctembl Boopyxenuss BI'TY "BOEHMEX" um. [O1.D.
Ycrunosa kadezapoit E7 MEXAHUKA JEOOPMUPYEMOI'O TBEPOI'O TEJIA.

[ucirHa HarlesleHa Ha YOpMUpPOBaHHe KoMnemeHyuil:
OIIK-1 CrniocobeH MpUMEHSATh eCTeCTBeHHOHAayuHble W OOI[eMH)KeHepHble 3HaHHWS, MeTO/[bl MaTeMaTHueCKOTro
aHa/M3a ¥ MOJIeTMPOBaHUs B IIpo¢eCCHOHANIBHOM [1esTeTbHOCTH.

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:

TeKyIui KOHTPOJIb YCIeBaeMOCTH CTYEHTOB MPOBOAUTCS B TUCKPETHBIE BpeMeHHbIe MHTEPBaJIbl B
cnenyomux Gopmax:
e WarHOCTUYecKas pabora;
e VH/UBH/Ya/JbHOE NPAKTHUeCKOe 3aflaHue;
e BOMPOCHI [k TEKYII[Er0 KOHTPOJIS;
e BOMPOCHI K 9K3aMeHY.

HpOME)KYTO‘-IHaH daTTecTalusd MpoBOAUTCA B (bOpMaX:
¢ 3K3dMeH.

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

P. T'annarep. . MeTog, KOHEUHBIX 571eMeHTOB. OCHOBBI: M.:
Mup, 1984 (1-13)

A. M. MummH, C. Y. Apcenbes, K. C. Bumibus. .
UnceHHble METOZBI B COPOTUB/IEHUN MaTeprasoB U
ocHoBax Teopuu ynpyrocty: JLBI'TY "BOEHMEX" um. [.
@. YctunoBa, 1989 (1-5)

B. f1. MonortHukos, A. A. MonoTHUKOBa. . Teopust ynipyroctu
u TiactnuHoct: CaHkT-ITetepOypr: Jladb, 2022 (1-3)

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)

A. M. MumuH, C. . Apcenbes, K. C. Bumbus. .
YucieHHble MeTO/bl B CONPOTUB/IEHUN MaTepraoB U
ocHoBax Teopum ynpyroctu: JLBI'TY "BOEHMEX" um. [I.
@. YctuHoBa, 1989 (1-5)

B. f1. MonortHukos, A. A. MonoTHUKOBa. . Teopus yIIpyrocTtu
u nnactuuHocty: Caskr-ITetepOypr: Jlans, 2022 (1-3)

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 BOIPOCHI JJIs TEKYIL[ETO KOHTPOJIS;

e BOIPOCHI K 9K3aMeHY;

e WHIWBHyaJbHOE TIPAKTHYECKOE 3a/IaHHE;
e JK3aMeH.

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.

Bonpocsk! /151 TeKymiero KOHTpOJist
Bornpockl 17151 TEKYIIEro KOHTPOJIS YCIIeBaeéMOCTH 00yUaroIuxcs pa3MelteHsl B YMK AMCIUTUIHHBL

Bomnpocel K 3K3amMeHny
Bormpocs! K 3k3ameHy pa3MellieHbl B Y MK aucLUNIMHbL

NupuBuyanbHOE MPAaKTHYECKOe 3a/JaHHe

[Ipaktryeckue 3afanus odhopmiisitoTcs B cooTBeTcTBUM ¢ 'OCT 7.32-2017 1 peoCTaB/IsIIOTCS B
3/1eKTPOHHOM WJIY TIeYaTHOM BH/le B YCTAHOB/IEHHbIE TeXHOJI0IMUeCKO KapTo CPOKHU.
s Toro, uToOBI 33/jaHKe OBUTH 3aCUMTAHO, OHO JIO/PKHO OBITh BBIITOJTHEHO O3 CyIeCTBeHHbIX OIMOO0K U
3amuieHo. ITog 3aMTolN MOHUMAeTCsl YCTHBIN OTBET 00yuarolierocs Ha BOIpoCkl 06 3Tanax BHINOIHEHUs paboThl U
TEOPeTUYECKUX aCIIeKTOB, KOTOPbIe ObLIM TIPUMEHEHbI [I/Is aHATUTUUECKOTO PEeLIeHuUsT

JK3aMeH
JK3aMeH IPOBOAUTCS B BH/e OYHOTO TeCTUPOBaHHUs 00yuaromyxcsi. Borpocsl fjis sK3aMeHa pasMeltieHbl B
YMK pucimruiuHbl. Pe3yabTaThl TeCTUPOBaHUs nepeBoaarcs B 100-6abHYO MIKaTy.
Kpurepuu:
85-100 6aoB - OTIMYHO
75-84 6anyioB - XOpoIIIo
51-74 6anoB - y/|0BJIETBOPUTE/ILHO
MeHee 51 - HeyJ0B/IeTBOPUTE/IBHO

12



[MaciopT ¢doHzAA OLIEHOYHBIX CPE/ICTB

KYPC

CEMECTP

AUJAKTHYECKHUX eJHHHUI]

HaumeHoBaHMe pa3jesioB 1

BCEI'O

AyauTopHbIe 3aHATHA B

KOHTaKTHOM (o

pMe

BCEI'O

Jlekuuu

JlaGopaTopHbIi
NPAKTHKYM

IIpakTHueckue
3aHATHA

CamocTroaTe/TbLHasA
paboTa cTyeHTOB

dopmupyeman
KomrIeTeHius, %

OIIK-1

HAVIMEHOBAHUWE
OLIEHOYHOI'O CPEACTBA

Paspen 1. Teopus
HampsDKeHUH.

Bormpocer gis
TeKYIL|ero
KOHTPOJI4,

Boripocel K
3K3aMeHy

Pazpgen 2. Teopus
Aedopmanmii.

27

20

20

Bomnpocs! ansa
TeKYyLL[ero
KOHTPOJIS,

WNupuBunyansHoe

TpaKkThyecKoe

3a/laHue

Pazpgen 3.
NuddepenumanbHbie
YPaBHEHHs TeOpUHU
YIIPYTOCTH.

26

16

10

20

Bormpocs! ans
TeKYILlero
KOHTPOJI,

Bormpocer k
3K3aMeHy,
WnpuBuayansHoOe

IpakTHU4ecKoe

3a/laHue

Pazpen 4. I1nacTUHKY U
000/104KH.

30

20

10

20

Bomnpocs! ansa
TeKyIIlero
KOHTPOJIS,

Borpocer K
3K3aMeHy,
WNupuBupyansHoe

MpaKkTUyeckKoe

3a/iaHue

Pa3pen 5. Meto/ KOHeUHBbIX
3/IeMEHTOB.

20

20

20

Bormpocer gns
TeKYIL|ero
KOHTPOJI4,

Boripoce1 K
3K3aMeHy

Bcero 3a 5 cemecTp

108

68

34

17

17

40

100

Bcero no pucuuninHe

108

68

34

17

17

40

100

13
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OneHounble MaTepuassl no aucuuivimae MEXAHUKA JEO@OPMUPYEMOI'O TBEPJOI'O TEJIA

OIIK-1 - CnocofeH npumeHamb ecrecmeeHHOHAy4Hble U 00UjeuHdceHepHble 3HAHUS, MeImoobl
Mamemamu4eckoz20 aHa1u3d u MooeaupoeaHus 8 npogeccuoHabHOLI OesimeabHOCMU

Ne 1 TlpouuTaiiTe TEKCT U YCTaHOBUTE IIOC/Ie0BAaTeILHOCTh

YKa)kuTe 1oc/ie/loBaTe/IbHOCTD AeHCTBUM NIPY aHaIMTHYeCKOM DeLleHHH 3a/jaul MeXaHUKH Jie(hOpMUpYyEMOTo
TBEpZOro Tesa

1.
. OnpeZiesieHe KOHCTaHT UHTErPUPOBaHUs MyTeM y4yeTa IPaHUYHBIX YCI0BU;
. Yriporenve fuddepeHManbHBIX ypaBHEHUH ITyTeM 0TOpachIBaHMs 3apaHee M3BeCTHBIX (HYJ/EBBIX)

w N

NO Ul

3anuch AuddepeHLIMaNbHBIX YPaBHEHUN MeXaHUKU Zie)OPMUPYeMOTro TBEpPAOTO Tesa;

rapamMeTpoB;

. Petitenuie (MHTerprpoBanue) guddepeHiansHbIX YpaBHeHNH;

. OnpeiesieHye Bcex MapaMeTpoB 3a/aul;

. CBegenue cuctemsl JuddepeHIMaabHbIX YPaBHEHUH [0 MUHUMA/IbHO BO3MOXXHOI'O KOJTMYECTBa;
. AHa/Y3 NO/TyYeHHOT'0 pellieHust

Ne 2 TIpouurTaiiTe TEKCT M 3aITUIINTE PA3BepHYThI 000CHOBAHHbBIN OTBET

KoneuHo-3/1eMeHTHast Mofie/b HacuuTbiBaeT 300 y3/10B, B KaXKZIOM M3 KOTOPBIX 3 cTereHu cBobo b1, XKecTKoe
3aKpervieHre MPUIOKEHO K TMTOBePXHOCTH, KOTopas cocTouT 13 70 y3/10B. CKOIbKO HeU3BeCTHBIX OyzeT
coJiep’kaTb 0CHOBHOe ypaBHeHHe MKD?

Ne 3 TIpouuTaiiTe TEKCT M 3aITUILINTE PA3BePHYThI 000CHOBAHHbBIN OTBET

OrmnpeeuTs MepBoe IaBHOe HaMpsDKeHHe /11 YKa3aHHOTO HarpsbkKeHHOro cocrtosiaust. OTBeT gath B MITa 6e3
yKasaHWs pa3MepHOCTU

40 Ma

ﬂ

. 60 Mlia

Ne 4 TlpouwnTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

YCcTaHOBUTE COOTBETCTBHE MeXJy TepMHHOM M OIipefe/ieHrneM

CrocobHOCThL KOHCTPYKL[I/Iﬁ BOCIIPDUHUMATD 3a[laHHbIe Harpy3KH He

YCcTOMYUBOCTD
paspy1asch
ITpouHoCTh CriocoOHOCTh KOHCTPYKIMM COTIPOTHUB/IATHCS U3MEHEHHIO pa3MepOB U (hOpPMBI
Crioco6HOCTh MaTepUasIOB COTIPOTUBISATLCS BHEAPEHUI0 bojiee TBep0ro
7KectkocTh

MaTepuara, KOTOPBIH He To/Ty4aeT OCTaTOYHBIX JedopMariuii

CrnocoGHOCTb KOHCTPYKIIMI CaMOTIPOM3BOJIBHO BO3BPALLATHCS B UCXOAHOE
COCTOSIHUE PABHOBECHS MOC/IE HE3HAUMTETBHOIO OTK/IOHEHHSI OT HErO

Ne 5 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

YcTaHOBUTE COOTBETCTBUE MEXK/ly BEKTOPOM U KOMIIOHEHTOM TeH30pa HalpsDKeHUM B YKa3aHHOW cUcTeMe
KOOpJUHAT
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Ne 6 TIIpouuTaiiTe TeKCT, BbIOepUTe MpaBUIbHBIM OTBET U 3alMILUTe apryMeHThl, 000CHOBbIBaIOLIME BLIOOD OTBETa
I'mapocraTuveckye HampsDKeHUs — 3TO. ..

1. HopmarsibHble HamnpsikeHUs1 BCeCTOPOHHET0 PaBHOMEDPHOTO PaCTsKEHUS UK CKaTHs;
2. HopmanbHbIe HanpsbKeHUs 0THOOCHOTO PAaBHOMEPHOTO PaCTsDKeHUSI WU COKaTHs;

3. KacarenbHble HarpsbkeHUs1 BCECTOPOHHErO C/IBUTa;

4. MakcrvMaJibHbIe KacaTebHble HarpshDKeHUs

Ne 7 TlpouuTaiiTe TEKCT, BbIOepHTe MPABHAIbHBIE OTBETHI U 3aITUILINTE apTyMeHThI, 000 CHOBLIBAIOIIIVE BLIOOD
OTBETOB

B 3azaue JIsme (3a/1aue 0 pacrmpe/e/ieHUH HarpPsKEHUH B TOJICTOCTEHHOM Tpy0e 1o, eliCTBUeM BHYTPEHHET0
Y BHeIIIHETO /|aB/ieHus1) peann3yeTcs. ..

1. OHOOCHOE HarpsHKEeHHOE COCTOsIHUE;
2. Ilnockoe epopMUpPOBaHHOE COCTOSIHUE;
3. [1nocKoe HaNpsbKeHHOe COCTOSIHUE;

4. OceBas CHMMeTpHS;

Ne 8 HquHTaﬁTe TEKCT, BbIGepI/ITe MpaBUJIbHbIE OTBETHI U 3aAlMTUIINTE aPI'YMEHTHI, 060CHOBBIBHI-OH.[I/I€ BbI60p
OTBETOB

Kakue ¢pu3nko-MexaHHueCKre CBOMCTBA MaTepHasia HeobxoaumMo 3aatk B ANSY'S zijist peltieHusi CTPYKTYPHOU
3aaun Oe3 yueta CHJT MHEPLUHN?

1. Mopgyns FOHra;

2. IInoTHOCTR;

3. IIpesen NpoOYHOCTHU IIPU PACTSKEHUY;

4. OTHOCUTe/IbHOe OCTaTOuHOe Y//IMHEHUE;
5. Kos¢pduupenT [TyaccoHa;

Ne 9 HquHTaﬁTe TEKCT, BbIGepI/ITe MpaBUJIbHbIE OTBETHI U 3alTUIINTE aPI'YMEHTHI, OGOCHOBBIBHI-OH.[I/IQ BbI60p
OTBETOB

Kakue BU/bI HanpsikeHU JoCTyTHBI 4715 BbiBoga B IIO ANSY'S B cTpyKTypHOM aHanuse?

1. HopmarnbHsble;

2. KacarenbHble;

3. DKBUBaJIeHTHBIE [10 TEOPUHU NTPOYHOCTU Mu3eca;
4. T'naBHbIE;

5. 'magpocrarruueckue;
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Ne 10 ITpouuTatiTe TEKCT, BbIOEpUTE MPABUILHBIN OTBET U 3alUIINTE apryMeHThI, 000CHOBBIBAIOIIME BLIOOD OTBETa
Kakoi1 Tvr HanpspkKeHHOTO COCTOsIHUS peanu3yetcsi, eciu o120, 6270, 03#07?

1. O6beMHoOE;

2. TInockoe ynpoIrieHHoe;
3. OpgHoOCHOE€;

4. T1nockoe;

Ne 11 TTpouuTaliTe TEKCT, BbIOepHTe MPABUILHBIN OTBET U 3alUIIIMTE apryMeHThI, 000CHOBLIBarOIIMe BLIOOP OTBETa
KakoB ¢u3nueckuii CMbIC/T ieBUaTOpa TeH30pa HarpsKeHHH ?

1. OTBeuaet 3a U3MeHeHUe 00beMa;

2. OTBeuaer 3a u3MeHeHue (GopMbI U 06beMa;

3. OTBeuaeT 3a U3MeHeHUe (HOPMBI;

4. OTBeuaeT 3a OTK/IOHEHHE HalPSKEHHOTO COCTOSIHUS OT TIJIOCKOT0;

Ne 12 TIpouunTaiiTe TEKCT U YCTAaHOBUTE TOC/Ie/I0BAaTe/ILHOCTD

YKa)kuTe MoC/e0BaTeIbHOCTh [JeHCTBUI MPY PeLIeHUH 3a[,aul MeXaHUKH JiehOPMUPYEMOro TBEPAOTO Tesa B
nporpaMMHoM Komriekce ANSYS Workbench

1. AHamu3 NOMy4YeHHBIX Pe3yJIbTaToB;

2. Co3fiaHre KOHEUHO-3/IeMEHTHOM CeTKU;

3. Hacrpotika u(unm) pefakTripoBaHre CBOMCTB HCIOJb3yeMbIX MaTepuaroB;
4. Co3paHye Wi UMIOPT reOMeTpUUeCKOl MOJIeH;

5. 3afjaHre rpaHUYHBIX YCI0BU;
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