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

YTBEPXIARO
HekaH dakynbTeta

CycanH A. B.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBIYVC/IMTE/IbHAA MEXAHUKA 1 THXKEHEPHOE ITPOEKTUPOBAHUE

HamnpasyieHnue/cnenaaibHOCTb 15.03.03 ITpuk/1ajHasaA MeXaHUKa
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®opma o0yueHHs OuHas
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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
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa E5 DKOJIOI'MA U TTPOU3BOJCTBEHHASA BE3OITACHOCTD
Ynopos IlaBen AHaTO/BEEBUY, aCCUCTEHT

Kadenpa E5 OKOJ/IOI'MA U TTPOU3BOJCTBEHHASA BE3OITACHOCTbD
Hazapoga EnnzaBera [IMutpueBHa, nperogasaresb

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpammel E5 IKOTIOTUS 1 TIPON3BOJCTBEHHAS BE3OIIACHOCTbD

3apenyromuii kadeapoii [amypun A.E., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

E5 3KOJIOTUA ! ITPOU3BOJCTBEHHAS BE3OITACHOCTD

3aBepytommii kKadezapotii Hlamrypun A.E., A.T.H., mpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBIYNC/IMTE/IBHASA MEXAHVUKA 1 UTH)KEHEPHOE ITPOEKTUPOBAHUE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

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



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-7.3 — crnocobeH BBITIONHATE MMPOYHOCTHLIE, BUOPOAKyCTHYeCKHe pacyeThl MALIMH M KOHCTPYKLUHWH C

npuMmeHeHeM CAD/CAE texHonoruii

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-7.3
3HAHUA:
3HaHMe OCHOBHBIX MPUHLIUIIOB BBIYUCIUTEBHON MeXaHUKY;

YMeHuUs1:
YMeHue pellath 3aJaud MeXaHWKU Je(OpMHDyeMOro TBEDZOrO Tejla MeTOJaMU BBLIUKCIUTETLHOU
MeXaHUKU;

HABbIKU:
HaBeik paboTh! C mporpaMMHBIM obecrieuenueM, peanu3sytomum CAD/CAE TexHosmorum.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunvia BBIYVCJIMTE/IBHASI MEXAHUKA 1 TH)KEHEPHOE ITPOEKTIPOBAHUE
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
Tporpammsl OATOTOBKY MO HarpasneHuto 15.03.03 IIpukaadHas mexaHuka.

CogepkaHue JUCLIMIVIMHGI SBJSIeTCS JIornyeckuM npogospkenueM aucuuiuivd: COITPOTUB/IEHVE
MATEPUAJIOB, TEOPETUYECKASI MEXAHUWKA, MHXEHEPHAfI U1 KOMIIBIOTEPHASI
I'PA®OUKA, MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA, MATEPUAJIOBEJJEHVE "N
TEXHOJ/IOI'nn KOHCTPYKIIMOHHBIX MATEPHAJIOB, TEOPUSA YIIPYT'OCTNA,
INIACTUYHOCTH U IIOJI3YUYECTN.

Copep>kaHue AUCLIMILIVHBI SIB/ISETCS OCHOBOM Ajis ocBoeHusi aucuuiuivid: BBIYUCJ/IMTE/IBHASI
MEXAHUKA JXUAKOCTU U TA3A, BBIYUC/IMTE/IBHAA MEXAHUKA B 3AJAYAX
PASPYHIEHWS, BBIIIOJIHEHUE, TIOAI'OTOBKA K IIPOHOEAYPE 3AIINTHBI N 3ANLIUTA
BBITTY CKHOM KBAJTMOGUKAITMOHHON PABOTHI, MATEMATUYECKUE n
KOMIIBIOTEPHBIE MOJEJ/IN ITIPOYHOCTHN 1 MEXAHUWKW PA3PYIIEHUS.

Hpe,ELBapI/ITGIIbeIe KOMIIeTeHILIH, CCI)OPMI/IPOBEIHHI:IE y 06yqa}0Lueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ OIIK-1 — crnocobeH NMpUMEHSITh eCTeCTBEHHOHAYUYHbIe U 00ITIeNH)KeHePHbIe 3HAHUST, METO/[bI
MaTeMaTH4yeCcKOro aHair3a ¥ MOZle/IMpOBaHus B Npo(heCcCHoHaNbHOM J1esiTe/IbHOCTH

¢ OIIK-11 — Crioco0eH BBISIB/ISITh €CTeCTBEHHOHAYUHYIO CYITHOCTh MP006JieM, BO3HUKAIOIIUX B X0/I€
ripoeccroHaNBHOM JesiTe/IbHOCTH, TIPUBJIEKaTh AJisI UX pellieHus PU3NKo-MaTeMaTHueCKUii anrmapar u
COBpEMEHHbIe KOMIBbIOTEPHbIE TEXHOIOTUU

¢ OIIK-12 — CriocobeH yUUTLIBaTh COBPEMEHHbIE TEH/IEHI[UM PAa3BUTHSI TEXHUKU U TEXHOJIOTHH B CBOEH
rpodheCCUOHATLHOM JesITeTbHOCTH

¢ OIIK-5 — CriocobeH paboTaTh ¢ HOPMaTUBHO-TEXHUUECKOM JJOKYMeHTal[|el, CBsI3aHHOH C
rpoecCOHANBHON JesiTe/IbHOCThIO

e TICK-7.1 — criocobeH yuacTBOBaTh B pa3pab0TKe, IPOEKTUPOBAHUU U PeaTU3alii MEPOIPUATHH T10
HOPMaJM3al[y TapaMeTpoB (H3HUeCcKUX (aKTOPOB Ha pabounx MecTaxX U CemuTeOHBIX TEPPUTOPHSIX, B
1[eJITX TIOBBIIEHUs 6e30MaCHOCTH MAIllUH U KOHCTPYKIWH

e TICK-7.2 — criocobeH 060011jaTh ¥ CHCTeMaTH3UPOBaTh MH(OPMALHIO, TEXHUYECKHe JIaHHbIe,
TIPOBOJUTH UH)KE€HEPHbIe PacyeThl M0 OLIeHKE ¥ ONTHMH3aljuM TEXHOOTUI 3all[UThl OKpY>Karollei cpezibl

¢ [ICK-7.4 — criocobeH yunThIBaTb IPOYHOCTHBIE U BUOPOAKyCTUYeCKre 0COOEHHOCTH TeEXHUKH U
KOHCTPYKLMH /151 oOecriedeHusi 6e30TIaCHOCTH MPU AMHAMWYECKUX, CTaTUdeCKUX, BUOPALMOHHBIX,
aKyCTHUeCKUX Harpy>KeHUsIX

e TICK-7.5 — crioco6eH IpOBOAMTL PacueTHbIe pabOThI /151 00eCIeueHs IPOYHOCTH aBUAL[MOHHBIX
KOHCTPYKIMH U Ge3omacHocTy JIA



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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Pa3pen 1. MeTo; KOHeUHBIX 3/1eMEHTOB. Bli/[bl KOHEUHBIX METO/I0B: KOHEUHBIX Pa3HOCTeH,
KOHEYHBIX 3/IeMEHTOB, KOHEUHBIX 00BEMOB, MOZBIKHBIX YaCTHL]. Bu/bl OCTAHOBKH 3a/a4 -
Diinepa, Jlarpawka. Buspl KoHeuHbIX 31emeHTOB. [IpezcTaBnenue ¢popmyn Koru 1 3akoHa
3 6 I'yka B MarpruHoOii opme. Yc10BHS B rpefiesiax KOHEYHOTo 3seMenTa. OrpezenieHre 24 6 2 4 18 20
MaTpHLIbl KECTKOCTH 371eMeHTa. Onpe/iesieHue NpHBeleHHON BHelllHeld Harpy3ku. ITepexoy B
106a/IbHYI0 CHCTeMy Koop/MHAT. POpMUpOBaHHe pa3pelliatoliieii CUCTeMbl THHEHHbIX
ypaBHeHHH. ®yHKLMsE GopMbl. THUIIOBOM 3/1€MEHT.
Pa3gen 2. CranMoHapHbIe 3ajauH Ten/10MpoBOAHOCTH. OCHOBHbIE MTOHATHA U 3a/ja41
TeopuH TernIonpoBoAHocTH. Criocobb! epeHoca TerioTsl. TernnonpoBoAgHOCTb. OCHOBHOM
3aKOH TeIIONpPOBOAHOCTH. [IuddepeHrinansHoe ypaBHeHHe TeIJIONPOBOAHOCTH U yC/IOBHS
3 6 OJJHO3HAYHOCTH. TernornpoBoAHOCTE MPU CTaLMOHAPHOM pekuMe. TernnonpoBoAHOCTb 24 9 3 6 15 16
T/IOCKOH OZJHOC/IOMHOW cTeHKH. TerionpoBoHOCTh MHOTOC/IOMHON CTEHKU.
TernyonpoBOAHOCTb LIW/IMHAPUYECKOH CTeHKH. TeronpoBoAHOCTb OHOCIOMHON
LUTMHZIPUYeCKOM cTeHKH. TernonpoBoAHOCTh MHOTOC/IOMHOM LIM/IMHAPHUYEeCKON CTeHKH.
Pa3paen 3. HecranuoHapHsIe 3a/jaui TeruionpoeogHocty. O61ive nonoxkeHust. OnucaHue
3 6 riporjecca. PemieHue 3a/jau HeCTallOHAPHOH TEIUIONPOBOAHOCTH. OXJIaXKAeHHe Tes1 KOHeUHbIX 24 9 3 6 15 16
pa3mMepoB. 3aBMCUMOCTb MPOLIeCca OX/1aXKeHnst OT (hOpPMbI U pa3sMepoB TeJla.
Pazpen 4. 3apaum ycroi TH U KoJIeOaHHI CTep)KHEeBBIX KOHCTPYKIMA. [1poso/ibHbIe
3 6 1 U3rubHble KoseGaHust cTepykHsi. VI3rubHble Kosebanus pa3HbiX cucteM. V3rubHble, 24 9 3 6 15 16
pajuasbHble U KPYTH/IbHBIE KOleGaHHsi KPYrOBOro KOJbLia. VI3ruGHble KoeGaHusi KpyroBbIX
apok. CBo6o/HbIe KonebGaHust KpYTroBbIX LIWIMHAPHYECKUX 000/I04eK.
3 6 Paspen 5. 3agaua JIame. 3agaua Kupmra. Ommicanue 3agauu Jlame. Onucanue 3afauu 24 9 3 6 15 16
Kupia. TouHoe pelenue 3azay.
Pa3pen 6. KonrakTnas 3agaua lepia. MeTozp! peliieHus 3aa4u - MeToZ, ITPadHbIX
¢dyHkumii, Metog Jlarpanska. I110ockast KOHTaKTHas 3a/aua. PellieH1e NI0CKOM KOHTaKTHOM
3 6 3azaun. OGLHiA ciyyaid pelieHust 0CHOBHOTO HHTErpPabHOr0 ypaBHEHHsI T/10CKOH 24 9 3 6 15 16
KOHTaKTHOH 3afaun. [IpocTpaHCTBeHHas 0OCceCMMMeTPHYHas KOHTaKTHas 3aziaua. I1omMHOMbI
Jlexxanzpa. PellleH1e 0ceCMMMeTPHYHOM NPOCTPaHCTBEHHOM KOHTAKTHOM 3aJaun.
Bcero 3a 6 cemecTp 144 51 17 34 93 100
Bcero no gucuuniMHe 144 51 17 34 93 100
3.2. AyAMTOPHBIM NPAKTHKYM
Ne Homep 1 HauMeHOBaHuUe pa3jesa Oo0bemMm,
Tema MNPAKTHYE€CKOI'0 3aHATUA
n/n AUCIUITI/THHBI dyfi. 4acoB

Pazgen 1. MeTo/1 KOHEUHBIX 3/IEMEHTOB.

IMpencraBnenuie Gopmysn Koiii 1 3akoHa
I'yka B MaTpuuHoi opme.

4

Pazpen 2. CtaunoHapHbIe 3a7jaun

Permienue 3a/iaun cTal[uoOHapHOM

TeTUIONPOBOHOCTH. TeTUIONPOBOIHOCTU
3 Pa3zpen 3. HecraupoHapHsble 3ajaun Pemienue 3aiaun HecCTallOHAPHOM 6
TeTUIONPOBOHOCTH. TeT/IONPOBOHOCTH

Pazpen 4. 3agauun yCTOMUMBOCTU U
KoJ1e0aHU# CTep)KHEBBIX KOHCTPYKLMM.

PerieHue 3ajaun yCTORUYMBOCTH U
Kos1e0aHu CTep)KHEBBIX KOHCTPYKLMA

Pa3zpen 5. 3agaua Jlame. 3amaua Krpiia.

Perenue 3azau Jlame u Kupma

Pa3zpnen 6. KonrakTHas 3asaua I'epija.

Pemtennie KOHTaKTHOM 3a7auu I'epija

Bcero 3a 6 cemecTp

34

3.3. CamocronaTenbHast padora crygenra (CPC)

Homep 1 HanMeHOBaHHe pa3jesa
JAUCLMILTUHBI

CopepkaHue yueOHOro 3aJaHus

Oo0neMm,
4acoB

Pazgen 1. MeTo/1 KOHEUHBIX 3/IeMEHTOB.

Amnanus nekuroOHHOrO Martepuasna. [Ipocmotp

PeKOMeHlyeMbIX UCTOYHHKOB I10 TeMe pa3ziesid.

18

Pa3zpen 2. CtauyoHapHbIe 3a7jaun

Amnanu3 nekKLMoHHOTO Marepuana. [IpocmoTp

15

TEeI/IONPOBOAHOCTH. PeKOMeH/lyeMbIX UCTOUHUKOB 110 TeME paszerna.
3 Pa3zpen 3. HecraupoHapHble 3ajauu AHanu3 neKUMOHHOT0 MaTepuasna. [IpocMoTp 15
TEeI/IONPOBOAHOCTH. pPeKOMeH/lyeMbIX UCTOUHUKOB 110 TeME pa3zerna.
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4  |Pa3pen 4. 3ajauv yCTOMUKMBOCTU U Amnanus nekuMoOHHOrO Marepuasna. [Ipocmotp 15
Kosle0aHUi CTep)KHeBBIX KOHCTPYKLMH. |peKOMeH/[yeMbIX HCTOUYHHKOB TI0 TeMe pa3zera.
5—{Paszen 5. 3amaua Jlame. 3agaua Kupia, Amnanu3 neKLMoHHOTO Martepuana. [IpocmoTp 15
peKOMeH/lyeMbIX MCTOUHUKOB 110 TEME pa3zerna.
6 |Paszen 6. KonraxtHas sazava Cepia. AHanu3 neKMoHHOro Marepuana. Ilpocmotp 15
peKOMeH/lyeMbIX UCTOUHUKOB 110 TeME paszerna.
Bcero 3a 6 cemecTp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IM CEMECTPA
1 2 |3 4 6 7 |8 9 |10/11| 12 |13| 14 (15|16 17
6 Tect nIi3 Ap | UI13 nIi3 | ap nIi3 nIi3 OP | nud. 3au.

Ycii0BHBIe 0003HAYCHUSA:

Tect — TecT;

[P — nuarHocTrueckasi paboTa;

NII3 — unauBrgyanbHOe MpakTUUeCcKoe 3a/laHue;
mud. 3au. — auddepeHPOBAHHBIMN 3a4erT.

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEPBAJIb B
cnenyromx dpopMax:

JMarHoCTUYeckKas pabora;
TECT;

WHAWBW/Yyd/IbHOE TMPAKTUYE€CKOE 3adHHE.

ITpomexxyTouHasi aTTecTanys MPOBOAUTCS B (popmax:
IuddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:
1. A. 1. BopoBkos, C. ®. bypaakos, O. 1. KnssuH. . KomnboTepHsiii nH>kuHupHHT. CI16.: Y3a-BO
[TonutexH. yH-Ta, 2012, 31. pec.
2. B. A. Cannukos, J1. A. ®nopenckuii, C. I1. fIkoeneB ; pea. B. A. Cannukos ; BI'TY "BOEHMEX" um.

. @. YcrunoBa. Teopus ynpyroctu. Y. 2 TlpukiagHsle 3agaur Teopuu yripyroctu. bBI'TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2016, 371. pec.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepuognueckue U3faHus:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHWsI TUCLIUTI/TVHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

He Tpe0dyeTcs.
CorpeMeHHbIe MpodeccroHambHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmroreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 37mekTpoHHas 6ubaroTeka Poccutickoro doHza
(byHIaMeHTalbHBIX HCC/Ie0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHBIE CHCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynupoBaHusi: HopMel, mpaBuia, CTaHAapThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHGOpMaloOHHbBIN TTOpTas IpaBoBoi HHGOpMaIUH.

5.5. ITporpamMmHOe obecrieueHue:
1. Ansys Multiphysics 2019 Teaching Advanced.
5.6. H(dopmaloHHbIe TEXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. 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. Ansys Multiphysics 2019 Teaching Advanced.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BBIYNC/INTE/IBHAAI MEXAHUKA 1 TH)KEHEPHOE ITPOEKTVIPOBAHIE

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa BBIMUC/IATE/IBHASI MEXAHUKA U NTHXXEHEPHOE IMTPOEKTUPOBAHUE
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MPOrpaMMBbl TIOJTOTOBKM 10 HaripaBieHuto 15.03.03 IlpuxknaoHas mexaHukd. JUCIUIUIMHA peayu3yeTcs Ha
tdakynerete E Opyxkue u cucrembl Boopyxenusi BI'TY "BOEHMEX" um. [O.®. YctunoBa kadepapoii ES
IKOJIOTUA U TTIPOM3BOJCTBEHHASA BE3OITACHOCTS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-7.3 criocobeH BBITIONHATL TPOYHOCTHBIE, BHOPOAKYCTUUECKHE pacyeThl MAIMH W KOHCTPYKIMH C
npuMmeHeHreM CAD/CAE TexHonorui.

Conep)kaHue [UCLUMIUIMHBI OXBaTbIBaeT KpPYr BOIPOCOB, CBS3aHHBIX C pelleHHeM 3aJad MeXaHUKH
nedhopmMupyeMoro TBEPJOrO Telia MeTOAAaMH{ BBIUMC/IATEIbHOW MeXaHWKH. PaccMarpuBaroTCsl KiacCHYecKue
33jaul  MeXaHUKW JeOpMUPYeMOro TBEDAOTO Teja, TakKWe KakK: I[IPOYHOCTb, TeIIONPOBOJHOCTE,
YCTOMUMBOCTb, KOHTAKTHBIE 3aJ,auM.

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

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e TECT;
¢ UHJUBHU/yaTbHOE TPAKTUUYECKOE 3a/IaHHUe.

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

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsaTHs (34 4.), camocTosiTesbHas paboTa
crygenra (93 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
BBIYNC/INTE/IBHAAI MEXAHUKA 1 TH)KEHEPHOE ITPOEKTIPOBAHIE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
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 Pexkomenjyemas 1ureparypa prm:{?éKOCTb’
Pa3pen 1. MeTof KOHeUHBIX 3/1eMEHTOB.
ﬁ:g;fagzmg;%l{c};%?p B. A. Cannukos, JI. A. @nopeHnckuli, C. I1. fIkones ; pex. B. A.

) Cannukos ; BI'TY "BOEHMEX" um. [I. ®@. Ycrunosa. Teopus
pPEKOMeHAyeMbIX ) 18
MCTOUHIKOB 110 TeMe ynpyrocty. Y. 2 [Ipuknasssle 3aziauu Teopun ynpyroctu: BI'TY

"BOEHMEX" um. []. ®@. YctHoBa, 2016 (1)

paszena.

Wroro no pazzeny 1 18

Paspen 2. CtanpoHapHbIe 3a/ja4M TeN/I0NpPOBOJHOCTH.

AHa3 JeKIMOHHOTO
MarepuaJa. [Ipocmorp A. . Boposkos, C. ®. Bypzakos, O. U. KnssuH. .
peKOMeHyeMbIX KomrmbtotepHbiii uakuanpunr: CI16.: M3a-Bo [TonurtexH. yH-Ta, 15
HMCTOYHUKOB I10 TeMe 2012 (1)
paszena.

Wroro no pasgeny 2 15

Pa3zgen 3. HecranuoHapHbie 3aja4y TerJIONPOBOAHOCTH.

AHanus JIeK[MOHHOT 0
Marepuana. [Ipocmorp A. . boposxkos, C. @. bypgakos, O. 1. KnsasuH. .
PeKOMeHIyeMbIX Kommnbtorepubii uB>kuHUpUHT: CI106.: 371-Bo [TonuTexH. yH-Ta, 15
HCTOYHUKOB I10 TeMe 2012 (1)
paszerna.

Wroro o pasgeny 3 15

Pazgen 4. 3aaun yCTOMYMBOCTH M KOJIe0aHHH CTeP)KHEBBIX KOHCTPYKIUH.

AHa3 1eKIMOHHOT 0
Marepuana. [IpocMoTp A. . bopogkog, C. @. bypgakos, O. . KnsiBuH. .
pPeKOMeH/yeMbIX KomribtoTepHbiit HKUHUPUHT: CI10.: M3a-Bo [TonuTexH. YH-Ta, 15
HMCTOYHHUKOB T10 TEMe 2012 (1)
paszena.

Wroro mno pasgeny 4 15

Pazgen 5. 3agaua Jlame. 3agaua Kupia.

AHanmn3 JeKIMOHHOTO
Marepuasa. [Ipocmorp A. . Bopoekos, C. ®. Bypgakos, O. U. KnasuH. .
peKoMeH1yeMbIX KomrmibtotepHbiit uHkuHUpuHT: CI16.: M3a-Bo [TonmrexH. yH-Ta, 15
HMCTOYHUKOB T10 TeMe 2012 (1)
paszena.

Wroro no pasgeny 5 15

Pa3zgen 6. KontakTHas 3agaua I'epja.

AmHanus J1IeKLOHHOIO A. . boposxkos, C. @. bypgakos, O. 1. KngsuH. . 15
Marepuasa. [Ipocmorp Kommbtorepubiid ul>kuHupuHT: CI10.: 37a-Bo [TonuTexH. yH-Ta,
PEKOMeHAyeMBIX 2012 (1)
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HNCTOYHUKOB I10 TeMe
pasgena.

Wroro no pasgeny 6

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BBIYNC/IUTE/IBHASI MEXAHNKA 1 TH)KEHEPHOE ITPOEKTUPOBAHUE

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* TeCT;

e UHAWUBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

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

Tect
Tect cocrout u3 10 Bonpocos. TecT cunTaeTcs 3auTeHHbIM IIPY NIPaBAIBHOM OTBeTe He MeHee YeM Ha
60% BorpocoB. TeMsl [i/151 BOIIPOCOB
- Busipl KOHEUHBIX MeTOZI0B
- Buzpl mocTaHOBKY 3a/iau B BBIYMC/IUTETBHON MeXaHHKe
- Busibl KOHEUHBIX 371eMEeHTOB
- Matpuunsle ¢opmel hopmyn Korum 1 3akoHa ['yka
[To/HBIM TTepeueHb BOTIPOCOB [I/Is TeCTa HAaX0AUTCA B Y MK AMCITUIUIAHEL,

NupauBuayanbHoe NpaKTUYeCcKoe 3a/jaHue
Mo ka>kmoMy paszeny 00ydJaroIyiicst BBITIONHSIET 3aJjaHre B TPOrPaMMHOM 00eCIieueHnH ,
peam3ytoiieM TexHosiorud CAD/CAE. Tembl 3ajaHuii:
1) CraioHapHble 3a/lauy TerJIONPOBOAHOCTH
2) HecrauyoHapHble 3a7a4d TeIIoNpOBOAHOCTH
3) 3ajaun yCTOMUMBOCTH U KOleOaHU CTep)KHEBBIX KOHCTPYKLMH
4) 3apauu Jlame u Kupiia
5) KonrakrtHas 3ajaua ['epija

[Tpotieyphl 3aI[UTHI He TpebyeTcs.
BapuaHTel MHAUBUAYATbHBIX MPAKTUUeCKUX 3aaHUl HaxoaTcsl B Y MK AMCLUIIIHEI

JuddepennupoBaHHbIi 3a4eT
ITo pe3ynbTaTam TeCTUPOBaHUs NPOCTaB/sieTcs JUddepeHLMpOBaHHbIN 3aueT. 1ITOroBoe TeCTUpoBaHUe
coctout u3 10 BorpocoB. Borpocs! g1s auddepeHMpoBaHHOT0 3auéTa HaxoAsaTcss B Y MK quciuriimHbL
TecTrpoBaHUe UMeeT C/IeAyIOLIMe Ipajialiuu:
* [IpaBU/IbHBIE OTBeThI Ha MeHee 60% BOIPOCOB — BLICTABIISAETCS OL|eHKA «HEYI0B/IeTBOPUTE/ILHOY;
* [IpaBU/IbHBIE OTBeThI Ha He MeHee 60% BOMPOCOB — BBICTABJISIETCS OLleHKa «yZ0B/IETBOPUTE/ILHO;
* paBUJ/IbHBIE OTBeTHI OT 75 10 90% BOIMPOCOB TeCTa — BbICTABJ/ISIETCS OLIEHKA «XOPOILIO»;
* IpaBU/IbHBIE OTBeThI Ha cBbIiIe 90% Tecta 1 6os1ee BBICTAB/SETCS OLjeHKa «OTIMYHOY.
OueHKH "Xopolo" ¥ "OTJIMYHO" BBICTAB/ISIFOTCS MIOC/IE TIPOXOXKAEHUsI KOHTPOJIbHBIX MEPOTPUSITUI
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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3 6 Pa3pen 1. MeToa KOHEeYHBIX 24 6 9 4 18 20 Tecr
3/71eMeHTOB.
WupyBunyansHoe
3 | ¢ [Pasaen2.Crauuonapumie 24 9| 3| 6 | 15 16 | mnpakTHueckoe
3a/ia4¥ Ter/I0NPOBOJJHOCTH.
3aj,aHue
WupvBunyansHOe
3 | ¢ [Pasaen3.Hecraunonapuvie 241 9| 3| 6 | 15 16 | mnpakTHueckoe
3a/ia4y¥ TerJI0NPOBOJJHOCTH.
3ajaHue
Pa3pen 4. 3afgaun yCTOMUNBOCTH WNupvBunyansHOe
3 6 |u Ko/sie0aHUI CTeP)KHEBBIX 24 9 3 6 15 16 MpaKkTUYeCcKoe
KOHCTPYKI{MIA. 3a/laHue
WupvBunyansHoe
3| 6 i‘;‘:‘i‘;’; 5. 3apaua Jlame. 3apava | o, | g | 3 | g | 15 16 | npakTHueckoe
pria. 3a/laHue
WupvBuayansHOE
3| 6 1122‘3“‘;" 6. Kontaktwansapaua | o4 | g | 3 | g | 15 16 | mnpakTHueckoe
pna. 3a/laHue
Bcero 3a 6 cemectp 144 | 51 17 34 93 100
Bcero nmo gucnun/nHe 144 | 51 17 34 93 100
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Kputepuu oneHuBaHus

IICK-7.3
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 9

Bonpocbl omkpbimoz2o muna:

K ocHOBHBIM BHZIaM Tiepefiauu Teryia OTHOCSITCS

KoHBek11us - TIpo1jecc repeHoca TeTuIoThI T0CPeACTBOM

TersioBoe U3nyueHue - MpoLieCC MepeHoca TeryIoThl TI0CPe/ICTBOM
TenmonpoBOAHOCTL B UUCTOM BH/le Harbosiee CBOMCTBEHHA Tenam
ITpu peleHny 3a/ja4 METOOM KOHEUHBIX 3/IeMEHTOB, Ha BpeMsi pelleHusl 3ajaurt
CUJIbHEe BCero BUsieT

CBsi3b MeJK/ly HanpsKeHUsIMU U [le(OopMariusiMH B TBEPZIOM TeJjle XapaKTeph3yeTcs
3aKOHOM ______

3agaua Jlame — 3a/iaua orpefesieHs HaNpsUKeHWH U TepeMelieHnid B _
3apaua Kupia — 3azaua onpe/jesieHyst HalpsDKeHUH U TTepeMeleHrdid B __
HazoBuTe /iBa OCHOBHBIX BHZIa KOJIeOAaHUI CTep)KHeH

B nporpammy ANSY'S peann3oBaH MeTOJ, KOHEUHBIX __

Bonpocbl 3akpblmo2o muna:

Knaccuueckoe ypaBHeHHe TeIIONPOBOJHOCTHA 0a3MpyeTcs Ha 3aKOHe

1) JIypwe

2) dypbe

3) PeitHonb/Ca

4) Kapno

HecrammonapHoe ypaBHeHMe TeIyIONPOBOAHOCTH UMeeT BUJ]

1) JIuHeiHbIN

2) Tunepbonmueckuii

3) ITapabosnueckuii

4) DKCTIOHEeHIUATbHBIN

I'maBHOM 0COOGEHHOCTLIO HESIBHOW CXeMbl MHTETPUPOBAHUS SIB/ISIETCS

1) E€ Ge3ycioBHast yCTOHUUBOCTD

2) ManeHbKast TPYAOEMKOCTb /IJIs1 peann3alin

3) Bo3MOXXHOCTh MO/I0MPaTh Ma/ieHbKUE 1Iard UHTErPUPOBAHUS 10 BpeMEeHU
4) IpocroTa 3a/iauy rpaHAYHBIX yCI0BUN

I'aBHOM 0COOEHHOCTBIO IBHOM CXeMbI UHTEIPUPOBAHUS SBISETCS

1) Eé 6e3ycnoBHasi yCTOHUUBOCTD

2) ManeHbKas TpyAOEMKOCTb /1S peann3aLiii

3) Bo3MOKHOCTE 1MO0MpPaTh MajieHbKYe 1Iard MHTerPUPOBaHMS TI0 BpeMeHH!
4) TIpocToTa 3ajau TPAaHUYUHBIX YC/IOBUM

banouHble Mogenm 0OBIYHO UCTIONB3YIOTCS AJIS Tesl, UMEeFOILUX

1) ’KeCcTKOCTb Ha U3rHO

2) CompoTHB/IeHHE PACTSIKEHUIO

3) [IpuMepHO paBHBIE pa3Mephbl BO BCEX M3MEepPeHUsIX

4) INopuctocTsb

B 3apjauax TeryionpoBOAHOCTH K FPAHUYHBIM yCJIOBUSIM TIEPBOTO POZIa OTHOCSATCS
1) TenyioBOM MOTOK Ha TpaHuULie

2) KoHBeKTHBHBIH Terioo0MeH co cpefioi

3) Temnieparypa nsiaB/ieHus: MaTepuana

4) 3aK0oH M3MeHeHUsl TeMIlepaTyphl Ha FPaHULle

B 3apauax TernonpoBOAHOCTH K FPAHUYHBIM yCJIOBUSIM BTOPOTO POZa OTHOCSTCS
1) TenyioBO¥M MOTOK Ha TpaHUIle

2) KOHBeKTHBHbBIN TEIIO0OMEH CO Cpefioi

3) Temnieparypa I/1aB/ieHus1 Marepuana

4) 3akoH U3MeHeHUs! TeMIlepaTyphl Ha IPaHuLie

B 3apauax TerionpoBOAHOCTH K TPAHUYHBIM YCJIOBUSIM TPETHETO POZA OTHOCSTCS
1) TenyioBOM MOTOK Ha TpaHuULie

2) KoHBeKTHBHBIH Terioo0MeH co cpefioi

3) Temneparypa nsiaB/ieHus: MaTepuasa

4) 3aK0oH W3MeHeHUsl TeMIlepaTyphl Ha FPaHuULle

B 3apaue nedopmariyii TBEpOro Tesia, OCHOBHBIM ypaBHEHUEM SIBISETCS

1) 3akoH Jlarpamxa

2) 3akoH ['yka
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3) 3akoH Jinepa
4) 3akoH [lyaccoHa
Ne 10 K rpaHuuHBIM yC/I0BHSIM B KOHTAKTHOM 3ajaue l'epria OTHOCATCS
1) Koaddurment Tpenus
2) Cuna Ts>KeCTu
3) KosdduiiieHT TeMnepaTypHOro pacIiivipeHus
4) TeryI0EMKOCTb MaTeprasa
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