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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MEXAHUKA KOMIIO3UITMOHHbIX MATEPHUAJIOB
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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 rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa H3 MexaHnuka JiechopMUpyeMOro TBEp/IOTO TeJia
Uupkos 1Ban CepreeBud, aCCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel H3 MexaHuka gedopMupyemMoro TBeporo rejia

3aBenyromuii kadenpoit Kpyroea B.A., A.T.H., 1011,
[Tporpamma paccMOTpeHa

Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

H3 Mexanuka aedopMHpyeMoOro TBepjoro rejia

3aBepaytommii kKadenpoii Kpyrosa B.A., A.T.H., mo11.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MEXAHUKA KOMIIO3UIIMOHHBIX MATEPUAJIOB

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

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
IIK-8.1

3HAHUA:

AxtuBHO nipuMeHsiercs TexHonoruss CAD/CAE;

YMeHus:

Ncnonb3yer Mozienu oBeZieHUs: MexaHUue CKUX CUCTeM;

HaBbIKU:
PeniaeT nMpor3Bo/ICTBEHHBIE TPOEKTHO-KOHCTPYKTOPCKHUE 3a/iauu (yueOHbIe aHaJIOTH).



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa MEXAHUKA KOMITO3UITMOHHBIX MATEPUAJIOB siBnisieTcst AUCLIUTLTMHOU
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HanpasrieHuto 15.03.03 IIpukaadHas mexaHuka.

CogepkaHue JUCLIMIVIMHGI SBJSIeTCS JIornyeckuM npogospkenueM aucuuiuivd: COITPOTUB/IEHVE
MATEPUAJIOB.

CopmepxaHvie  JUCIUIUIMHBI ~ SIBSIETCSI  OCHOBOM  myia ocBoenusi auctuiuiud:  TEOPUS
INIACTUYHOCTMU U ITOJI3YUYECTU.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs A0 Hayasa Wu3yueHus JUCLATUTAHBL:
¢ OIIK-11 — Crioco6eH BBISIBISTE €CTeCTBEHHOHAYUHYO CYIHOCTb TIPO0/ieM, BO3HHUKAIOIUX B X0O7ie

HpO(i)ECCHOHaJIBHOfI AedTe/IbHOCTH, TIPUBJIEKATH /14 UX pEeLIeHUA Cl)I/IBI/IKO—MaTeMaTI/I‘-IECKI/Iﬁ aririapar 1
COBpeMEHHbIE KOMITBIOTE€PHBIE TEXHOJIOTHUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme g%,
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3 5 Paauen 1. MexaHuka KOMIIO3HLIMOHHBIX MaTepHua/ioB. OCHOBHBIE TIOHATHS U oripezaeIeHus. 22 0 0 0 22 10
Oco6eHHOCTH U K/1acCH(UKaLisi KOMIIO3UTOB U T10/IMMEpPOB.
3 5 Paspen 2. J1eMeHTbI MeXaHHKH N0JIMMEPOB M KOMN03uToB. O60611eHHBIH 3aKoH I'yKa. 22 0 0 0 22 10
Bsiskoynpyrocts. Oco6eHHOCTH CBSI3U HanpspkeHUH U JedopMariyii.
Pazaen 3. OCHOBHbIE CBOMCTBAa KOMII03MTOB. XapaKTepHchu CBA3YIOLLIUX U
3 5 HanosHuTeneld. PU3MKO-MeXaHUYeCKHe XapaKTePUCTHUKN KOMIO3UTOB. CBeleHus 13 26 2 2 0 24 20
TeXHOJIOTWHA W3TOTOBJICHUS HB,E[EIII/Iﬁ U3 KOMIIO3UTOB.
Paspen 4. IIpouHocTh KOMIO3UTOB. AHK30Tponus npouHocTd KM. TeHsop npoyHocTu
3 5 oprorpornHoro KM, mpocreiine Kpurepruu IpouyHOCTH. PeHOMeHOo/Iornueckre KpUTepiu 24 0 0 0 24 20
TIPOYHOCTH.
Pa311en 5. Pa3pymelme MO/IMMEPHBIX KOMIIO3UIJHOHHBIX MaTepHaJ/IoB. OCHOBHEIE
3 5 TIOHATHS. OueHKa TpemMHOCTOﬁKOCTH KOMITO3ULIMOHHBIX MaTepl/IaHOB. Ycranoctb 24 0 0 0 24 20
KOMITO3UL{IOHHBIX MaTepHasoB. YCTa/loCTh U MeXaHHKa pa3pyLueHusi. OcCo6eHHOCTH
paspylIeHus I0JIMMepOB.
3 5 Pa3pen 6. PerreHue 1/10CKoif 3a/jauu J/isi OPTOTPOITHOrO Tesla. PacueTHble COOTHOLLIEHHUS 26 P 0 P 24 20
7151 HYaCTHBIX C/IyyaeB Harpy>keHUs CTEPIKHSA. HpaK‘TI/I‘{ECKI/lE 3a/iauu.
Bcero 3a 5 cemecTp 144 4 2 2 140 100
Bcero no agucuuniMHe 144 4 2 2 140 100
3.2. AyATOPHBII NPAaKTUKYM
Ne |Homep u HauMeHOBaHMe pasjesia OoBem,
Tema npakTHUecKoro 3aHATUSA
n/n JAUCLUNIAHBI ayj. yacos
1 Pasgen 6. PelieHne miockoi PacueTHble COOTHOLLIEHUS [1JI YAaCTHBIX CIydyaeB 7
3a/lau [Jis1 OPTOTPOITHOTO Tejla.  [Harpy>KeHusl CTepkHs. [IpakTruueckre 3a/aum.
Bcero 3a 5 cemectp 2
3.3. JTaGopaTopHbIi NPAKTUKYM
N Howmep u Oo0bemMm,
o
wn HavMMeHOBaHHe Tema /1a00paTOPHOro MPAaKTUKyMa aypa.
pa3aea JUMCHMILIMHE] 4yacoB
1 Pasgen 3. OcHOBHBIE Wcnonp3oBaHKe 1IaCTUYHBIX MaTeprasnoB. 3ajjaHre IJ1aCTUYe CKUX 9
CBOICTBA KOMIIO3UTOB. |(CBOMCTB Marepuasa. 3afjaHie CBONCTB T'UIlepyIpyrux MaTepraoB.
Bcero 3a 5 cemectp 2
3.4. CamocrosTenbHas padora crygenrta (CPC)
Ne Homep 1 HauMeHOBaHue Oo0mnem,
Copep)xaHue yueGHOro 3ajaHus
n/n pa3ae/a JUCHMILIMHBL 4acoB
W3yueHue rpegycMOTPEHHBIX ITPOrPaMMOM IWJTAKTAUE CKUX
Pazpen 1. Mexanuka Y Peay P porp AUAAI
1 eJVHUL] TT0 KOHCIIeKTaM JIeKLIMU U PeKOMeHyeMOoM 22
KOMITO3ULIMOHHBIX MaTepuasoB.
JiuTeparype.
W3yuenue rpegycMOTPEeHHBIX ITPOrPaMMOM IWJIAKTHUE CKUX
Paszpen 2. DnemeHTBI MeXaHUKU Y Peay P porp AUAAI
2 ©JMHUL] 110 KOHCITeKTaM JIeKLIMU U peKOMeH/lyeMOou 22
T10JIMMEPOB M KOMIIO3UTOB.
JiuTeparype.
3 Pazgen 3. OcHoBHbIe cBOHicTBa  |CaMOCTOSTeIBHOE YITyO/IeHHOe U3yUeHHe MaTepPHasIoB I0 24
KOMITO3UTOB. IIPOrpaMMHBIM KOMIL/IeKCaM, He OTMeUeHHBIX Ha JIeKLIUAX.
4 Pazpen 4. TIpouHocTh CaMocTosiTennbHOE YIyO/IeHHOe W3yueHHe MaTepPUasIoB To 24
KOMITO3UTOB. MPOrpaMMHBIM KOMII/IEKCaM, He OTMeUeHHbIX Ha JIeKLIUSX.
Paspen 5. Paspyienue
CaMocTosiTe/IbHOE YIy0/IeHHOe M3yUeHHe MaTepPUasIoB I10
5  |NOMMMEepHBIX KOMIMO3ULIMOHHBIX 24
POrpaMMHBIM KOMILJIeKCaM, He OTMeUeHHBIX Ha JIeK-LIUAX.
Marepuasos.
6 38707




6 |Pa3sgmen 6. PelieHve miockou CamocTosTebHOe yryOieHHOe N3yueHre MaTepyasioB Mo 24
3a/lauu i1 OPTOTPOITHOIO TeJla. |[[IPOrPAMMHBIM KOMILJIEKCaM, He OTMEUYeHHBIX Ha JIeKLUsX.
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Bcero 3a 5 cemecTp

4. ®OPMbI KOHTPO/JISI OCBOEHUMA JNCLHUII/INHbI

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopMax:
e UArHOCTUYECKas paboTa;
e jabopaTopHasi paboTa;
¢ pacueTHO-rpaduueckas paboTa;
e oruet 1o JIP;
*  BOINPOCHI K IK3aMEHY.

IIpome)xyTouHas arTecranus IIPOBOJUTCS B (hopMax:
* 9K3aMeH.

5. YYEBHO-METOJJMYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JVICIIUTI/TAHBI

5.1. OcHOBHas UTeparypa Io JUCLIUIUIAHE:

1. B. A. CannHukos, T. B. PacuynkuHa, A. C. BopoHoB. . MareMaTriueckue MeTOJbl B MEXaHUKE.
CII6.: U3a-Bo BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2023, 47 3K3.

2. B. B. Bacunes, B. [1. IIporacos, B. B. bonoruH. . Komo3urjonssle Marepuansl. M.:
MammHoctpoenue, 1990, 11 3ks.

3. E. B. BpriTkoB. . MexaHrKa KOMIO3ULHMOHHbIX MaTepuasnoB. CII6.6I'TY "BOEHMEX" um. 1.
®. Ycrunona, 2021, 37 3K3.

5.2. [lonionHuTe/IbHAs JIUTEpaTypa 10 AUCLIUILIMHE:
He TpeQyeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyIoTCsl.

5.4. [TepeueHb pecypcoB HHMOOPMAI[MOHHO-Te/IeKOMMYHHUKAI[MOHHOM ceTH "VIHTepHeT",
HEoOXOZUMBIX [/l OCBOEHUSI AVCLUI/IMHEIL, 37IeKTPOHHBIE OUOMMOTEUHbIe CUCTEMBI:

1. https://library.voenmeh.ru/jirbis2/ — ®dynnamenranpHas 6ubnuoreka BI'TY «k BOEHMEX»
uM. [1.dD. YcTuHOBa;

2. http://e.Janbook.com/ — 3BC JlaHs;

3. https://urait.ru/ — OO6pa3oBarensHas rardopma «FOpaiT». 171 By30B U CCY30B.;

4. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
®dyHpameHTanbHast 6ubaroreka BI'TY « BOEHMEX» um. [I.®. YcTuHOBa.

CoBpeMeHHbIe TTPOdecCcHoHaNbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HarinonanbHast anekrponHas 6ubnuoreka (HIB);

2. https://cyberleninka.ru/ - HayuHas a5nekTpoHHasi 6ubmoTeka « KubepyieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTeKcTOBas 3/1eKTpOoHHas OMO/IHOTeKa PoCcHiicKoro
dhona pyHAAMEHTATBEHBIX UCCIeI0BaHUM.

NHudopmalivioHHbIe cripaBoYHble CUCTEMBI:

1. Texakcnept — ViHpOpMAaLIMOHHBIH MTOPTa/ TEXHUUYECKOTO perynrpoBanusi: Hopmel, ripaBuia,
craHziapTel PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B]]
I'OCTog cob6ctBenHol reHepaiu BI'TY "BOEHMEX" um. /. ®. YcTHHOBa;

3. http://www.consultant.ru/- Koucynsraatllnroc- HGOPMaI[MOHHBIN TIOPTAJI PABOBOM
vHdopMaLyu.



5.5. TIporpaMmMHoOe obecriedeHue:

1. Ansys Multiphysics 2017 Teaching Advanced;
2. KOMIIAC-3D V17.

5.6. UHdopmaliioHHbIe TeXHOJIOTHU:

B3auMojielicTBUe ¢ obyuatorumucs nocpescteoM DMIOC Moodle BTTY «BOEHMEX» wm. [1.0.
YctuHOBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE TUCLUIIJIMHBI

6.1. IlpakTHYecKue 3aHATUA:

1. TIpoekTop;
2. Ansys Multiphysics 2017 Teaching Advanced;
3. KOMIIAC-3D V17.

6.2. JTaGopaTopHbIe 3aHATHA:

1. KoMITbIOTepHBIM KOMILIEKT.

6.3. IIpouee:

1. pabouee MecTo TiperiofiaBaTe/isi, OCHaIlleHHOe KOMIBIOTEPOM C JI0CTYTOM B IHTEpHET;
2. pabourie MecCTa CTYZIEHTOB, OCHAITleHHbIe KOMIBIOTEPAMH C JIOCTYIIOM B VIHTEPHET,
TpeiHa3HaYeHHbIe /i paboThl B 37IEKTPOHHOM 00pa30BaTeibHOM Cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MEXAHUKA KOMITIO3ULIMIOHHBIX MATEPUAJIOB

AnHoTanusa padodeil MporpaMMel

Jucoumiivia MEXAHUKA KOMITIO3UILIMOHHBIX MATEPHUAJIOB  asnsiercs
JUCLITIJIMHOM 4acTH, (hopMHpyeMOH yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOLUIeHMH 0/10ka 1,
MporpaMMbl TIOATOTOBKM 10 HampaeiaeHuto 15.03.03 Ilpukaadnas mexaHuka. [JUCIUTIIMHA
peanu3yetcs Ha ¢akynsreTe H PoO0TOTEXHUKA U MHHOBAIMOHHAsS HkeHepus BI'TY "BOEHMEX"
um. [1.®. Ycrunosa kadezppoit H3 Mexanuka fedopmMypyemMoro TBepZoro Tesa.

IuciyrvHa HatlesieHa Ha (POPMHUPOBaHUe KoMnemeHyul:
ITK-8.1 Criocoben npumensite CAD/CAE TeXHOIOrMU MPY MOJe/IMPOBAaHUM TTOBEJIeHHsI 37IEMEHTOB
MEeXaHUYeCKUX  CUCTeM, HeoOXOJUMOM  [IJii  DEIeHUs  TMPOW3BOJCTBEHHBIX  MPOEKTHO-
KOHCTPYKTOPCKHX 3a/ay.

CojiepyKaHue AUCLUMTUIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C U3yueHHeM (hH3UYeCKHUX OCHOB
paboThl, COBpEMEHHBIX TPHUHIIMIIOB pacyeTa M KOHCTPYWUPOBAHWS JeTajeldl W y3/I0B MalllUH U
MeXaHU3MOB, IIMPOKO MCMO0/b3yeMbIX B Pa3/IMUHBIX OTPaC/IsAX TEXHUKU.

[Tporpammoii JUCIUIITMHLI TPelyCMOTPEHBI C/ieIyIOIIYe BUABI KOHTPOJIS:

TeKylHii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMEHHbIe
HMHTepBaJbl B CeIYIOLHX (hopMax:
e JMarHocTuueckas pabora;
¢ jabopatopHas paboTa;
¢ pacueTHo-Tpaduyeckas pabora;
e oruet 110 JIP;
* BOIPOCHI K 9K3aMeHY.

IIpomexyTouHas arrecTarjusi IPOBOAUTCS B (hopMax:
® 5K3aMeH.

O6111ast TPYZI0EMKOCTb OCBOEHHSI TUCIUTUIMHBI COCTaBsieT 4 3.e., 144 u. TIporpaMMoii TUCITUTITUHEI
TpelyCMOTpPeHbI TIpaKTHuecKre 3aHATus (2 4.), 1abopaTopHbIA MMPaKTUKYM (2 4.), CaMOCTOsITe/TbHas
pabora crynenra (140 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MEXAHUKA KOMITIO3ULIMIOHHBIX MATEPUAJIOB

TEXHOJJIOI'MU 1 ®OPMbI OBYUYEHUA

PexkomMeHganuu

10 OCBOEHMIO JUCLUIIMHBI /Il CTyJeHTa

Tpy0eMKOCTb OCBOEHUS JUCLIUIIIMHBI COCTaBaseT 144 4., U3 HUX 4 4. ayAUTOPHBIX 3aHATUH,
1 140 u., OTBeJIeHHBIX Ha CAMOCTOATE/IbLHYIO PabOTy CTy/ieHTa.

PekoMeH/IalMU TI0 pacripeZie/IeHHI0 yueOHOTO BpeMEHH TI0 BH/IaM CaMOCTOSITebHON paboThl
U pa3jieiaM JTUCILUTUTUHBI TPUBe/IeHbI B TabuIle.

KoHTponb 0CBOEHMS] [AUCLUTUIMHBI TIPOWM3BOJWTCS B COOTBeTCTBMU C [lono)keHueM o
TeKyIIeM, pyOe>KHOM KOHTpOJIe YCIIeBAEMOCTH U TIPOMEXKYTOUHOM aTTeCTalluy 00yUYaroluXcs.

@®opMBl KOHTDO/ST YW KPUTEPUM OLIeHWBAHUS TIpUBeJeHbl B TpUIokeHnu 3 K Paboueii

rporpaMMe.
HaumeHoBaHue paboThI Pexkomenjyemas 1ureparypa prn(:::KOCTB’
Paspen 1. MexaHuka KOMIO3ULIIOHHBIX MaTepUasioB.
E. B. bpriTKOB. . MexaHMKa KOMIIO3ULIMOHHBIX
V3ydeH e MPe/yCMOTPEHHbIX Marepuasios: CIT6.BT'TY "BOEHMEX" um.
rporpaMMoi AUJaKTHYeCKUX Al ©. Yemanosa, 2021 (1-2)
. B. A. Cannukos, T. B. Pacuynkuna, A. C. 22
eIMHUL] 110 KOHCIIeKTaM JIeKLWH U
peKOMeHYeMOH JTATepaTye. BopoHos. . MaTeMaTI/IquKI/Ie"MeTO,Z[bI B .
mexanuke: CI16.: M3n-8o BI'TY "BOEHMEX
uM. . @. YctuHosa, 2023 (1-3)
Wroro no pasgeny 1 22
Paspen 2. Jj1ieMeHTHI MeXaHUKH MOJIMMEPOB U KOMIIO3UTOB.
E. B. bpriTKOB. . MexaHMKa KOMIO3ULIMOHHBIX
M3yueHue ripeyCMOTPEHHBIX marepuasios: CII6.BI'TY "BOEHMEX" um.
MpOrpaMMOM U aKThuUe CKUX . ®. Ycrunoga, 2021 (2-3) 2
eZIUHULI 110 KOHCTIeKTaM JIeKLUi U B. B. Bacuswes, B. /1. [Iporacos, B. B.
peKOMeHJyeMoM iTepaType. BonotuH. . KomnosuijmoHHble Matepransl: M.:
MarmHocTpoenue, 1990 (2)
Nroro no pasgeny 2 22
Pa3pen 3. OcHOBHBIE CBOWICTBA KOMIIO3UTOB.
E. B. bpbiTkOB. . MexaHnKa KOMIO3ULMOHHBIX
CaMoCTOsSITe/IbHOE YITyO/IeHHOE Marepuasios: CIT6.BT'TY "BOEHMEX" um.
M3yJyeHre MaTeprasoB 110 . ®@. Ycrunoga, 2021 (3-4) 24
[MpOrpaMMHBIM KOMILJIEKCaM, He B. B. Bacuswes, B. /1. [Iporacos, B. B.
OTMeUeHHBIX Ha JIeKLUsIX. Bonortun. . KoMno3suiuoHHble Matepuansl: M.:
MammHocTtpoenue, 1990 (3-4)
Nroro no pasgeny 3 24
Pazgen 4. IIpoyHOCTH KOMIIO3UTOB.
E:;{Z;?:;egzgizzgg}fgmme E. B. BpbITKOB. . MexaHHKa KOMITO3UL[MOHHBIX
POTPAMMHBIM KOMILIEKCAM, He marepuanos: CII6.BI'TY "BOEHMEX" um. 24
’ . ®. YcruHosa, 2021 (4-5)
OTMeUYeHHBIX Ha JIeKLUsIX.
Uroro no pa3geny 4 24
Pazpen 5. Paspyiienue mo/imMepHbIX KOMIIO3HIIMOHHBIX MaTepHasioB.
B. B. Bacusnees, B. /1. IIporacos, B. B.
CamocTosTe/lbHOe YrybieHHoe bonorusn. . KoMnosuiuonHsle Marepuainsl: M.:
H3yJeHre MaTepuasoB Mo MammHoctpoenue, 1990 (4-5) 24
MporpaMMHBIM KOMILJIeKCaM, He E. B. bprITKOB. . MexaHWKa KOMIIO3ULIMOHHBIX
OTMEUEHHBIX Ha JIeK-L[UAX. Mmarepuasnos: CI16.BI'TY "BOEHMEX" um.
. ®@. YcruHoga, 2021 (4-5)
Uroro no pa3geny 5 24
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Pa3pen 6. PemeHue myiockoi 3ajauu AJiA OPTOTPOITHOTO TeJia.

CamocTosiTellbHOe yrimybieHHoe

E. B. BpbiTkoB. . MexaHnKa KOMIO3ULMOHHBIX

E;ﬁ;‘;ﬁ;ﬁ:f;%rﬁeggm e marepuajios: CI16.5I'TY "BOEHMEX" nm. 24
OTMeUeHHbIX Ha JIEKI[USIX. Al @. Yerunosa, 2021 (5-6)
Wroro no pasgeny 6 24
12 38707



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MEXAHUKA KOMITIO3ULIMOHHBIX MATEPHAJIOB

®OH/JI ODEHOYHbBIX CPEACTB

@oH/[| OIIeHOUYHBIX CPe/ICTB, TO3BOJISIOIINE OI[eHUTh Pe3y/bTaThl 00yUeHMUs 110 JaHHOM AUCIUIIINHE,
BKJIFOUAOT B Ce0s:

[MarHocThueckas pabota
nabopatopHas paboTa;
pacueTHo-rpadurueckast paboTa;
*  BOMPOCHI K 9K3aMeHY;

e oruet 110 JIP;

e 9JK3aMeH.

Kputepuu oneHuBaHUsA

Juarnocrnyeckas padora
Huarnoctudeckasi pabora ripoBoauTcs B ¢popme Tecta B SVIOC Moodle:

e TIpY NpaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalys;
e TIpU NIPaBWILHOM 0TBeTe Ha 60% BompocoB 1 bosiee - aTTecTarusl.

JIaGoparopHasi padora

Hormyck K 1aboparopHoii pabote - 0, 3, 8 wm 10 6anoB:
10 6an10B — 06yyYaroIuiAcs B IOSTHOM 00beMe pacKpbIBaeT TeOPeTUYeCKOoe Cofiep>KaHKe BOTIPOCOB K
naboparopHoii paboTe, He 3aTPyAHSIETCS C OTBETOM Ha JOTIONTHUTE/bHBIE BOTIPOCHI MPETofAaBaTesis 1o
TeMe labopaTopHOM PabOTHI, apryMeHTHUPOBAaHHO M3/IaraeT MaTepuas, He A0MycKast OLTUOOK.
8 6annoB — 00yuaroIIMiics B [{eJIOM PacKpbIBaeT TeOPeTHYeCKoe CofiepyKaHKe BOTIPOCOB K
naboparopHo# paboTe, OTBeYaeT Ha JOTIOTHUTENbHBIE BOMPOCHI TIPETofiaBaTesisi 1o TemMe
nabopatopHo¥ paboThI.
3 Gasna — oOyyJaroLuiics O4eHb TOBEPXHOCTHO I/l OTBETHI Ha BOIIPOCHI, 1aeT HETOUHbIe
orpe/ieJieHust TIOHSITHIA, JOTTyCKAeT JIOTHUeCKHe OLIMOKK TIPU U3/I0)KEHUH MaTepHaria, UCTIbIThIBAeT
3aTpyAHEHUs TIPU OTBETE Ha JIOTIOJIHUTE/TbHBIE BOTIPOCHI MTPEro/jaBaTesisi 1o TeMe j1abopaTopHoi
paboThI.
ITpu monyuyenuu ot 3 0 10T 6a/10B 00yYArOIIUICS AOMYIIEH K BLIMOTHEHUIO 1ab0paTOpHOH
paboThL
0 6asoB — 0OyuaroIIMiics He CMOT ZIaTh OTBET HY Ha OZIMH BOTPOC K JlabopaTtopHoii paboTe. B 3TOM
c/iydyae B popMare caMOCTOSITeNIbHOM paboThl 00yJaromyiicst Zo/DKeH MpopaboTaTh TeopeTrueCcKui
Marepuari 1o TeMe j1abopaTopHOi paboTkI ¥ TOBTOPHO TIOMYYUTh AOMYCK K JlabopaTtopHoi pabore.

BrirosiHeHWe mabopaTopHoii paboThl 1 06paboTKa pe3ynbTaToB 3kcrnepuMenTa - 0, 10 v 20
6annos:

20 6a/110B — 00yUarOIIUIACS CaMOCTOSTeIbHO WK B COCTaBe IPYIIbI, Ha3HAUeHHOH Tpero/iaBaTesnem,
B YCTaHOBJIEHHOM TIOPsiZIKe U B TIOJIHOM 06heMe BBITIO/THI/T BCe Tarlbl JabopaTopHoi paboThel; 3aHeC
BCe 9KCTIepUMeHTa/IbHbIe JaHHbIe B COOTBETCTRYIOL[MH O/1aHK; 00paboTa pe3y/bTarhl IIPOBEIeHHOTO
9KCTIEPUMEHTA B YCTAHOBJIEHHOM TIOPsi/IKe, IPUMEHNB He0OXOAUMBbIM TeOpeTHUYeCKHUH armapar u
cJieJiasl BepHbIe BBIBOJIBI B XO/Ie aHa/IM3a MO/TyYeHHbIX pe3y/IbTaToB.

10 6a/110B — 06YUArOI[HICSI CAMOCTOSITE/IbHO M/IM B COCTaBe TPYIIIbI, HA3HAUeHHOM TperiofiaBaresiem,
B YCTaHOBJ/IEHHOM TIODSiZIKe BBITTOJIHHIT BCE 3Tallbl Tab0OpaTOPHOM paboThI; 3aHEC IKCIIEPUMEHTA/TbHbIE
JlaHHBIE B COOTBETCTBYIOLMH OyiaHK. OJHaKO HaOJTHO[aMCh OIMOKY TIpY 00paboTKe pe3y/ibTaToB
WM TIPY aHaJT13e MOTyYeHHbIX pe3y/IbTaToB U (hOPMY/IMPOBAHNY BhIBO/IOB.

0 6a/1710B — 00YUArOLUICS He BBITTOJHHI/I 3KCIIEPUMEHT B X0/Ie 1aO0paTOpHOU paboThl UM HE CMOT
TIOJTyYUTh IKCIIEPUMEHTa/TbHbIE JaHHbIe, UK He 00paboTas pe3y/ibTaThl M He C/ieJiasl BHIBO/bI.

PacuetrHo-rpajuueckas padora

OdopmiieHne pe3y/bTaToB B Buzie otuera - 0, 5 v 10 6asioB:
10 6an0B — PI'P BbinonHeHa 1 0popM/ieHa B COOTBETCTBUM C METOJUUECKUMU PEKOMEH/IAL[UAMH K
BBITIOJTHEHUIO /Tab0paTopHOl paboThl, OTUET C/laH MPEeroZiaBaTeTto U (WIK) 3arPy>KeH B
moodle.voenmeh B ycTaHOB/IeHHBIE CDOKH.
5 6annoB — PI'P BrINosiHeHa, HO He B TIOJIHOM COOTBETCTBUM C METOAMYECKUMH peKOMeH1alUsiMy;
OTYeT C/laH MpernofaBaTesto U (W) 3arpy>keH B moodle.voenmeh 1o3xe ycTaHOB/IEHHOTO CPOKa.
0 6annoB — PI'P He BbIMOTHEHA.
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Bomnpocs! K 3K3aMeHy
ITepeueHb Tem BOIIPOCOB K 3K3aMeHY:
1. OCHOBHBIE MOHATUSA U OIpeie/IeHUs] KOMIIO3UTOB U II0JIMMEPOB.

2. Oco0eHHOCTH U K/TacCU(UKALIYS KOMIIO3UTOB U TIOJIMMEPOB.

3. O6001eHHbIH 3aK0H ['yKa.

4. BsA3KOynIpyrocTh: Orpejie/ieHye U NposiBjieHue B Marepyasax.

5. OcobOeHHOCTH CBSI3U HaTIpsDKeHUH U AiedopMaliyii B KOMITO3UTaX U MMOJIMMepax.
6. XapaKTepHuCTUKU CBA3YIOLUX U HAllOJTHUTEJIeN.

7. @U3UKO-MeXaHUYeCKHUe XapaKTepPUCTUKU KOMIIO3UTOB.

8. CBefleHUs U3 TEXHOJIOTUM W3TOTOBJIEHUS U3/Ie/IUii U3 KOMITO3UTOB.
9. AHM30TPOITHS ITPOYHOCTH KOMITO3HI[HOHHBIX MaTepranos (KM).
10. TeH30p IPOYHOCTU OPTOTPOIHOIO KOMITO3ULIMOHHOIO Marepuara.
11. TIpocreiimvie Kputepyur npoyHocTH A1 KM.

12. ®eHOMeHOJIOTMYECKHE KPUTEPUH TPOYHOCTH.

13. OCHOBHBIE NOHATHUSI MEXAHUKHW Pa3pyLLIEeHNsS KOMITO3UTOB.

14. O1jeHKa TPeIMHOCTONKOCTH KOMITO3ULIMOHHBIX MaTepHUasioB.

15. ¥YcTanocTs KOMIO3ULIMOHHBIX MaTepPUasIoB.

16. B3auMOCB$I3b yCTaZI0CTH U MEXaHUKHU Pa3pyLLIeHus..

17. OcobeHHOCTH pa3pyllleHus TIOTUMEDPOB.

18. PacueTHble COOTHOIIEHUS [I/IsI YACTHBIX C/TyyaeB HAarpy’KeHHsl CTePKHSI.

OTtuet o JIP

OdopmiieHue pe3y/bTaToB B Buzie otuera - 0, 5 v 10 6a/ios:
10 6a/10B — 0TUeT 0 1abOpaTOpHOL PabOTe BHITIOJHEH U 0(OPMJIEH B COOTBETCTBUU C
METO/JMUeCKUMHY PEKOMEH/IAIMSIMU K BBITIOJTHEHHUTO JTaDOpaTOpPHOU paboThI, OTUET C/IaH
nipenioziaBaresio ¥ (Win) 3arpykeH B moodle.voenmeh B ycTaHOB/IEHHBIE CPOKU.
5 6a/ioB — oTUeT 0 1abopaTopHOi paboTe BHITIO/IHEH, HO HE B MTOJTHOM COOTBETCTBUM C
METOIMYEeCKUMH PEKOMEH/IALIUSAMU; OTUET C/laH MPeroiaBaTe/io U (U/K) 3arpy’keH B
moodle.voenmeh mo3xe ycTaHOB/IEHHOTO CpOKa.
0 6an/oB — OTYET He BHITIOHEH.

JK3amMeH
DK3aMeH MPOXOAUT B (hopMaTe MMCEMEHHOTO OTBeTa Ha Bompockl. Kaxkgomy obydaroreMmycst
nipefijiaraetcsi 6uneT U3 3-X BOMPOCOB.
Kputepun olieHMBaHUS:
BepHblii oTBeT Ha 1 Bompoc - " YI0BIeTBOPUTEIBHO"
BepHsie oTBeTsI Ha 2 Borpoca - "Xopoio"
BepHsle oTBeTsI Ha BCce 3 Bonpoca - "OmmyHo"
B TeueHue cemecTpa AelcTBYeT Oa/lbHO-PERTHHIOBAsI CUCTEMA, B COOTBETCTBUU C KOTOPOM T10
pe3ysibTaTaM paboThI B ceMecTpe 00yUaroIL[HICsS UMeeT TPAaB0 Ha Mo/yYeHre OLeHKH 6e3 caaun
sk3ameHa. Kputepun riepeBojia 6asiioB B OLIEHKY B COOTBeTCTBUM C BPC:
85 - 100 "Otmmuno"
75 — 84 "Xopomo"
60 - 74 ""YnoBneTBopUTE/BEHO"
MeHee 60 - «HeynoBneTBopuTeibHO»
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[MacropT ¢oH/ja OLIEHOUHBIX CPEACTB
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Pa3pen 1. Mexanuka Ta6oDaTODHAs
3 5 |KOMIIO3UIMOHHBIX 22 0 0 0 22 10 paTop
pabora
MaTepHaioB.
Pazpen 2. JnemMeHTBI TTa6oDaTODHAs
3 5 |MexaHHMKH MOJMMEpPOB U 22 | 0 0 0 22 10 partop
pabora
KOMIIO3UTOB.
3 5 Pa3,zjen 3. OcHOBHBIE 26 | 2 9 0 24 20 JTabopaTopHast
CBOICTBAa KOMIIO3UTOB. pabora
3 5 Pa3pen 4. IIpounocrs 24 | 0 0 0 24 20 JTabopaTopHast
KOMII03HUTOB. pabora
Pa3pen 5. PaspyiueHue
3 g [MOJIMMEpHBIX 2 | 0 0 0 24 20 JTabopaTopHast
KOMIIO3ULIMOHHBIX pabora
MaTepHuasioB.
Ortuert 110 JIP,
Paspen 6. Pemienue ]izggﬁeczl K
3 5 |mI0CKOH 3aja4u /s 26 | 2 0 2 24 20 Y
PacueTHo-
OPTOTPOIIHOIO TeJia.
rpaduueckas
pabora
Bcero 3a 5 cemectp 144 | 4 2 2 140 100
Bcero no gucnuniuHe 144 | 4 2 2 140 100
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OueHouHble MaTepuasbl o aucouminde MEXAHUKA KOMITO3UIINMOHHBIX

MATEPHUAJIOB

ITK-8.1 - Cnoco6en npumensasms CAD/CAE mexHoa02uu npu MooeaupoeaHuu nogeoeHust
3/1eMeHIMN08 MeXaHUYeCKUX cucmem, He00Xo00uMoM 0,151 pelieHUsl NPOU3600CMEeHHbIX NPOEKMHO-
KOHCMPYKMOPCKUX 3a0a4

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

ITpounTaiiTe TEKCT 1 3aMWIIMTe Pa3BePHYTHI 000CHOBaHHBIN OTBET
UTo Ha3bIBaeTCsl KOHEUHO-3/IEME@HTHON MO/Ie/bI0?

[TpounTaiiTe TEKCT U 3alUILKTe Pa3BePHYTHI 000CHOBaHHBIN OTBET
OcHxoBHas ¢yskims CAE-cuctemsl

[TpouwnTaiiTe TEKCT, BoIOEpPHTE MTPABU/IbHBINA OTBET M 3alMIIINTEe apryMEHTHI,
000CHOBBIBaIOIIE BLIOOD OTBETA

LlenTpaneHbIM 00bekTOM T1pH pabote B ANSY'S Workbench sBnsietcs:
A) ITpoekt

B) bnoku

C) DnemeHT

D) KoHeuHo-3/1eMeHTHasi CeTKa

[TpouuTaiiTe TEKCT, BbIOEpUTE MPABU/ILHBIN OTBET U 3alUILINTE apryMeHTHI,
060CHOBBIBaroLI1e BLIOOP OTBeTa

Uro Takoe postprocessing?

A) Onpegenenye hr3nueCcKUX yCIOBHUM
b) Pa3zpaborka mMozeneii

B) Hacrpotika petraresisi ¥ pelieHue

') Pe3ynbrare 06paboTku

[TpounTaiiTe TeKCT, BbIOepUTe MPaBU/IbHBIE OTBETHI M 3AITHILINTE apryMeHTH,
000CHOBBIBalOIIIYE BEIOOP OTBETOB

OT yero 3aBUCHUT YacTOTa KosiebaHWi TIPY>KUHHOTO MasiTHUKA?
A. OT ero maccsl;

B. oT yckopeHus: CBOGOIHOTO MafieHus;

C. OT )XKECTKOCTU MPY>KUHBI;

M. oT aMIuIUTYy/[bI KOJIeOaHMH.
[IpouwTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
1. Moaynb yripaB/ieHUs MaTepraiaMy Mpe/iCTaB/IeHHbIM KOMITOHEHTOM

2. Yo BeITIONHSIeT KoMaHa Cut Material?

3. Urto ycranaBnmuBaet komaHga Coincident?

4. ANSYS Workbench. CraTnueckue KOHCTPYKLIMH — 3TO
A. CraTnuecKuii IpOUHOCTHOW aHaIU3

B. Yganenue ob6bnema tesa

B. Texnuueckue faHHbIe

I". HanoskeHye CBSI31 Ha JIBe TOYKH, JIBe€ OTPE3KU WU TOUYKUA U KPUBYHO 00BEKT yCTaHAB/ITUBAET
WX COBTIaJIeHVEe

HpquTaﬁTe TEeKCT U YCTaHOBUTE COOTBETCTBUE
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Ne 8

1. Ha3nauenwue mosnsi Scope Method

2. OCHOBHBIM METO/JIOM DellieHUs 3aJjau MeXaHUKU XKUAKOCTel U ra3oB sIB/SIeTCs

3. ANSYS Mechanical. Ins uero ciy»xurt omiust Weak Spring?

4. ANSYS Mechanical. Mozienb koHTaKTa, B KOTOpOM He JI0TTyCKaeTCsl pas/iesieHue 1eieBou U
KOHTAaKTHOM YacTel, HO pa3pelieH0 HeOoJbIIoe MPOoCKaib3biBaHUe KOHTAaKTHOM ITOBEPXHOCTH
A. MeToj KOHEUHBIX 00BEMOB

b. No Separation

B. [ononHuTensHOe OrpaHUUeHre ABW)KEHHS U NOCTKeHre CXOJUMOCTU UNCIOBbIX
pellieHui

I. [Tone onpegensieT criocob BeIOOpPa 0OBEKTOB
I[TpouuTaiiTe TEKCT U YCTAHOBUTE IOC/I[0BATEIHHOCTD

PaspyiiieHue Tpex 06pasiioB pa3THUuHBIMU MOMEPEeUHBIMU CEUEHHSIMH TIPOU30IILIO TTPU
OZIMHAKOBBIX MeToziax. OTKpotiTe o6pa3sel] B MOPsiIKe JOCTHXKEHHS Mpe/iesia MPOYHOCTH

NONEpEYHOE CEHEHNE

INEISSNNENNN
A B C

Ne 9 HPOHHTaﬁTe TEKCT U YCTAaHOBUTE I10C/I€A0BATE/IbHOCTD

OTKpoiiTe MaTepHa/bl B IOPsKe BO3pacTaHUs YCTaJIOCTHOM MPOYHOCTH.

A

A

HanpazkeHHe

Cc

D

-

10 102 10° 10* 10° 10°  Limom

Ne 10 ITpouunTaiiTe TEKCT, BbIOEpHTE MPABU/ILHBIN OTBET U 3alTUILINTE apryMeHTHI,

000CHOBBIBarOIIME BEIOOp OTBeTa
I'me BO3MOXKHO HCIIO/Ib30BAaHHE «IJIUHHBLIX» 31emeHToB (b/a > 2)?

b b
] =

B c

Ne 11 IMpouunTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIE OTBETHI M 3alTUIINTE apryMeHThI,
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000CHOBRBIBAIOIIVE BEIOOD OTBETOB
Kako¥i KoMaH/I0l MOXXHO 3a/laBaTh Harpy3Ky, MPUIOXKEHHYO K TPaHU UM pebpy?

1. Contact Sizing
2. Pressure
3. Remote Force

4. Geometry Selection

Ne 12 TTpounTaiiTe TEKCT, BbIOEPUTE MTPAaBUIbHBIE OTBETHI M 3alMIIIMTE apTyMEHTHI,
000CHOBBIBaOII[1E BLIOOP OTBETOB

Kakue Buibl HanpsbKeHUM M03BOJIsSIeT paCCUMThIBaTh U BU3yanusupoBatb ANSYS?
A. Equivalent (von Mises) — 5KBHBa/IeHTHbBIE HAMPSDKEHMS;
b. Normal — HopManbHbIe HaPsKeHUS;

B. Maximum Shear — MakcUMaslbHOE KacaTe/IbHOe HarpshKeHHe
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