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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)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
roz Habopa rpymmsr: 2023

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
EBcradbeB BukTop AnekcaHapOBUY, K.T.H., TOLEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOHCTPYKIINU N3 KOMITIO3ULIMOHHBIX 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:

IICK-4/23-1 — crmocoOHOCTh KOOPAWHMPOBATE pa3paboTKy KOCMWYECKHWX ammapaTtoB MW CHUCTeM,
TIPOeKTHPOBaTh, KOHCTPYMPOBAaTh W COMPOBOX/JaTb Ha BCeX STalaxX >KW3HEHHOTO LMK/Ia KOCMHYecKue

dliriapaTbl, KOCMHUYECKHE CUCTEMBI U X COCTABHBIE YaCTU

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:

IICK-4/23-1

3HAHUA:
1. CBOﬁCTB, AOCTOMHCTB W HEAOCTAaTKOB KOMIIO3MIIMOHHBIX MaTe€pHd/IOB (KM), HCIOJ/Ib3YyEMBIX B

HeCYIIUX KOHCTPYKLIUSX PaKeTHO-KOCMUUeCKOU TeXHUKM.
2. TexHOIOT U TPOM3BO/CTBA KOMITO3ULIMOHHBIX MaTepHasoB.;

YMeHus:
KoHeuyHO-3/1eMeHTHOTO MOZ|e/IMPOBaHMs  HallpsDKeHHO-71e(hOPMHUPOBAHHOTO COCTOSIHUSI TIPOCTEMIIIMX

KOMITO3UTHBIX KOHCTPYKLUH C UCI0/Ib30BaHKeM naketa ANSY'S;

HaBbIKU:
Paboter B cpene ANSYS..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO
Mucuyunmmaa KOHCTPYKIINY 13 KOMITO3UITMOHHBIX MATEPUAJIOB sBisiercst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl

MOJrOTOBKM 110 Harpas/aeHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CopepxaHue [UCLMIUIMHBL ~ SIBJIA€TCS  JIOTUYECKUM MpofopkeHreM aucuuiimH:  HAYUYHO-
ITPOM3BOJCTBEHHAS ITPAKTUKA.

CopepXaHve AVCHUATIAHBI SIB/ISIETCS OCHOBOM [iisi ocBoeHwss auctumuivH: TTPEJAUIIIOMHASA
IMTPAKTUKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e [ICK-4/23-4 — Cnioco0eH ormpefieniiTh TeryioBou pexxum u3genuii PKT v mpoekTpoBath cpescTBa U
cucTeMbl ero obecrieueHHst PaKeTHO-KOCMHUEeCKOM TeXHUKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Pa3fiesioB H JUAAKTHYECKHUX e JUHHI]

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM
¢opme

BCEI'O
CamocrosTebHasA
pabora cTyjeHToB

BCEI'O
IIpakTHUecKHe
3aHATHSA

®dopmupyemast
KoMmmereHus, %

IICK-4/23-1

11

Paauen 1. Kﬂaccm[)m(aulm, AOCTOMHCTBA U HEJOCTATKH, COCTAB U TEXHO/IOTHH NPOU3BOACTBA
KOMITO3HI{MOHHBIX MaTepHa/ioB. HCTOqueCKaﬂ CITpaBKa, K}'laCCl/ICl)I/lKaL[l/IH KOMITO3UL[MOHHBIX
MaTepUasioB, JOCTOMHCTBA U HefoctaTki KM. BosokHa 1 ux CBOMCTBa. DopMbI BO/IOKOH. MaTpHLipl U
WX CBOWCTBA. TeXHOMOTUH TIPOU3BO/CTBA KOMITO3ULIMOHHBIX MaTepruasioB.

37 10 27

N
v

11

Paspen 2. CTpyKTypHas MexaHMKa U NPOYHOCTh KOMNO3UI[HOHHBIX MaTepua/ioB. Hecymue
KOHCTPYKumH u3 KM. D/eMeHTbI CTPYKTYPHOW MeXaHHKH BOJIOKHUCTBIX KOMITO3UTOB. [IpouHOCTH
KOMITO3ULIMOHHBIX MaTepuasioB. Oco6eHHOCTH BOIOKHUCTBIX KOMITO3MTOB, UCTIO/Ib3YEMBIX B HECYIIIUX
KOHCTPYKLIMSIX PAaKeTHO-KOCMHUeCKOH TeXHUKM. Hecyljiie KOHCTPYKLMM PaKeTHO-KOCMMYeCKOH TeXHUKH
13 KOMITO3ULIMOHHBIX MaTepraioB.

35 8 8 27

25

Pazpen 3. Hcc

11

Hanps p
KOHCTPYKIMH PaKeTHO-KOCMHYeCKOH TexHUKH. Orpe/ie/ieHe MexaHM4eCKuX CBOHCTB
KOMITO3UILIMOHHOI'0 Marepua’a 1o CBOWCTBaM BOJIOKOH U MarpuLbl. I/ICCI'[EAOBEIHI/IE HalpspKeHHO-
AerOpMHpOBaHHO]'O COCTOSIHHSI KOMITO3UTHOM CeT4aToil 060/I0UKH. I/ICCJ'[EAOB&IHI/IE HalpsDKeHHO-
71e)OPMUPOBAHHOTO COCTOSIHUSI TPEXC/IOHHOM KOMITO3UTHO# MaHe/u. VIcciie/jloBaHKe HarpsiKeHHO-
ﬂe[l)Ole/IpOBaHHOFO COCTOsIHUsT 6alIoHa BHICOKOTO JaBJ/IeHHs U3 KOMIIO3ULJMOHHOTO MaTepurasa.

'0 COCTOSTHUSI KOMITO3UTHBIX

+
ACPOP

72 16 16 56

50

Bcero 3a 11 cemecTp

144 34 34 110

100

Bcero no JucuyniMHe

144 34 34 110

100

3.2. AyAuTOPHBII NPAaKTUKYM

Ne
n/n

Homep n
HauMEHOBaHUe
pasjesa JUCLUNIHHDI

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0neMm,

aya.
JacoB

Pazgen 1.
Knaccudukanys,
JIOCTOWHCTBA U
HeJOCTAaTKH, COCTaB 1
TEeXHOJIOTUU
TIPOM3BO/ICTBA
KOMITO3ULIMOHHBIX
MaTepHrasoB.

N3yuenne knaccuukauy KOMITIO3UIIMOHHBIX MaTepHUasioB,
JIOCTOMHCTB M HefjocTaTkoB KM. V3yueHue BOJIOKOH, UX CBOWCTB U
thopm. M3yueHune MaTpul] U UX CBOUCTB. V3yueHre TEXHOIOTHUN
MPOU3BOACTBA KOMITO3ULIMOHHBIX MaTepUasioB.

10

Paszpen 2. CtpykrypHas
MeXaHHKa U TTPOYHOCTh
KOMIIO3ULIMOHHBIX
Matepuanos. Hecymue
KOHCTPYKLMK 13 KM.

N3yueHnue 3neMeHTOB CTPYKTYPHON MeXaHHWKU BOJIOKHUCTBIX
KOMITO3UTOB. /3yueHne BOMPOCOB MTPOYHOCTH KOMIIO3WUL[MOHHBIX
MarepuasoB. V3yueHre ocobeHHOCTeH BOJIOKHUCTBIX KOMITO3UTOB,
HCII0/Ib3YEMBIX B HECYIIMX KOHCTPYKLMSIX paKeTHO-KOCMUYeCKOH
TeXHUKH. V3yueHre HeCyLMX KOHCTPYKLMI pakeTHO-KOCMUYeCKON
TeXHUKH U3 KOMIIO3UL[MOHHBIX MaTepuasoB.

Pasgen 3. ccnenoBanue
HarpspKeHHO-

IedopMHUpPOBaHHOTO
COCTOSIHUS
KOMITO3UTHBIX

KOHCTPYKI[MI paKeTHO-
KOCMUYECKOM TeXHUKU.

Onpe,qeﬂeHI/Ie MeXaHU4eCKHX CBOMCTB KOMITO3HULIMOHHOI'O
MaTepHaJia I10 CBOMCTBAM BOJIOKOH U MaTpHILbIL.

WccnemoBanue HarpsbkeHHO-e()OPMUPOBAHHOTO COCTOSTHHSI
KOMITO3UTHOM CeT4aToii 000/I0UKH.

VccnenoBanve HanpsoKeHHO-Z,e(pOPMHUPOBAHHOTO COCTOSIHUS
Oas10Ha BBICOKOTO [JAB/IeHHUs U3 KOMITO3ULHIOHHOTO MaTepraria.

Bcero 3a 11 cemectp

34

3.3. CamocrosnTenbHas padora crygenra (CPC)

Homep n
HauMeHOBaHHue
pasfesia JUCLHIIIMHBI

CojaepixaHue yue0HOro 3a/JaHusl

Oo0nemMm,
4acoB

Pazgen 1.
Knaccudukanys,

MBy‘«IEHHe KJ'IaCCI/ICl)I/IKaL[I/II/I KOMITO3UILIUOHHBIX MaTepHaJsios,
AOCTOMHCTB Y HEI0OCTATKOB KM. I/I?:y‘JEHI/Ie BOJIOKOH, UX CBOMCTB U

6

27
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JOCTOMHCTBA U
HeJJ0CTaTKH, COCTaB U
TeXHOJIOTUH
TIPOU3BO/CTBA
KOMITO3WLIOHHBIX
MaTepuasoB.

¢opm. V3yueHne MaTpul] ¥ UX CBOWCTB. M3yueHune TeXHO/IOTUN
TIPOM3BO/CTBA KOMITO3ULIMOHHBIX MaTepHasIoB.

Pasgen 2. CtpykrypHas
MeXaHUKAa U IIPOYHOCTh

N3yueHue 371eMeHTOB CTPYKTYPHON MeXaHUKU BOJIOKHHACTBIX
KOMIIO3UTOB. /3yueHuie BONPOCOB MIPOYHOCTH KOMIIO3UL[MOHHBIX
MarepuasnoB. M3yueHrie 0co6eHHOCTEH BOJIOKHUCTBIX KOMITO3UTOB,

2  |KOMITO3ULIMOHHBIX - 27
HCTIOB3YeMbIX B HECYIIMX KOHCTPYKIUSX PaKeTHO-KOCMHUeCKON
MaTepuanoB. Hecyiiue - .
TeXHUKU. V3yueHre HeCyIIUX KOHCTPYKI[MHI paKeTHO-KOCMUYECKOH
KOHCTPYKLMU 13 KM.
TeXHUKHU U3 KOMITO3UL[MOHHBIX MaTeprasoB.
3 HNccnenoBadue HanpsbkeHHO-Ae(pOPMUPOBAHHOTO COCTOSTHUS 15
Paspien 3. ViccneioBatue koymospHoilt ceTuatoil 060/10UKM.
HampsDKeHHO-
HNccnenoBadue HanpsbkeHHO-Ae(OPMUPOBAHHOTO COCTOSTHUS
4 |medopMHpPOBAHHOTO VR o 15
TPEeXCJIOWHOU KOMIIO3UTHOU TIaHeJTH.
COCTOSTHUS U
5 |KOMIIO3UTHBIX ! cCilefloBaHMe HarpsbKeHHO-Ae(OopMUPOBaHHOTO COCTOSTHUS 15
KOHCTDYKIJiit pakeTHo- |0&/V10Ha BICOKOTO JaB/IeHHA 13 KE)MHO3I/ILU/IOHHOFO Marepuara.
6 [KOCMIUECKOI TeXHHKH. OripesienieHrie MeXaHUUe CKMX CBOMCTB KOMIIO3ULIMOHHOTO 1
MaTepua’ia 1o CBOCTBaM BOJIOKOH M MaTpPHLbL.
Bcero 3a 11 cemectp 110

4. POPMbI KOHTPOJIA OCBOEHUA JUCLIUIT/IMHbI

CEMECTP HEJE/IN CEMECTPA
12]3/4 5 6 9 10(11{12{13(14(15/ 16 17
11 Otu. no I13 | P Ortu. o 13 | P OP| OC, Oru. ro I13, aud. 3au.

Ycii0BHBIe 0003HAUCHUSA:

e [P — ararHoctryeckasi pabora;
¢ Ortu. no 13 — oTueT 1o NpakTUUeCKOMY 3a,aHUIO;
e OC — yCTHBIH OTIPOC CTY/I€HTOB;

e nmud. 3au. — guddepeHIIPOBAHHEIN 3aUeT.

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/JEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnemyromnux dhopMax:

JIMarHoCTUYeCKasi pabora;

OTYeT I10 MMPAKTUYeCKOMY 3a[aHHIO;

YCTHBIM OMPOC CTYZ€HTOB.

IIpomMeskyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

b depeHIMPOBaHHBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmasmok. . ANSYS g1 urxenepos. M.: MammHocTpoeHue-1,
2004, >n. pec.

2. A. 10. AupprouikuH, B. K. iBaHOB. KoMNo3uLIMOHHBIE MaTeprasibl B IPOU3BO/ICTBE JieTaTeTbHbIX
armaparos. CI16.BI'TY "BOEHMEX" um. 1. ®. YcTuHoBa, 2010, 77 3K3.

3. B. A. Ecradbe. . KoHcTpyHpoBaHue KocMuueckux armaparos. CIT6.BI'TY "BOEHMEX" um. []. ®.
YctuHOBa, 2018, 351. pec.

4. B. B. Bacunbes, B. [I. IIporacos, B. B. bosiotuH. . Komno3urmorHsle Matepuasl. M.:
MaumHoctpoenue, 1990, 11 3ks.

5. FO. B. bajianuHa. . Komro3uiiroHHble MaTeprasbl B pakeTHO-KOCMUYeCKol TexHuke. M.: M3a-8o MI'TY
uM. H. 3. BaymaHna, 2019, 5. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:

1. C. JI. BaxeHOB. . MexaHUKa U TeXHOJIOTHs KOMIO3ULIMOHHBIX MarepuanoB. JonronpyHeiii: HTeneKT,
2014, 1 7k3.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. http://library.voenmeh.ru/jirbis2/ — ®ynHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [.®.
YCTHHOBA;

3. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas ratdopma FOpaiit. I1s1 By30B 1 cCy30B..

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.
5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. Ayautopusi ¢ YMC/IOM MOCaZ0UHBIX MeCT He MeHbIIIe KOJTMueCTBa 00yUaromuxcs;
2. Ansys Multiphysics 2017 Teaching Advanced.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYKIIIA U3 KOMITO3UIIMOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Juctumuimia KOHCTPYKIIMMT M3 KOMIIO3UIIMOHHBIX MATEPUAJIOB saBnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripasyieHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A3
KOCMUWYECKWE AIIITAPATHI 1 IBUTATEJIU.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTCK-4/23-1 cmocoOHOCTh KOOPAMHUPOBATh Pa3pabOTKy KOCMHUUECKHX amapaToB U CHUCTEM, MPOEKTHPOBATH,
KOHCTPYUPOBAThb U COTMPOBOXK/JATh HAa BCEX 3Tarax >KM3HEeHHOro LIMK/a KOCMUYeCKUe armaparbl, KOCMUUeCKHUe
CHCTEMBI Y UX COCTaBHbIE YaCTH.

Cojiep>kaHrie  JWMCIUIJIMHBI  OXBAaThIBAeT KDY BOMPOCOB, CBA3aHHBIX C COCTaBOM, OCOOEHHOCTSIMHU,
TOCTOMHCTBAMH W HEJOCTaTKaM{ KOMIIO3UIMOHHBIX MarepuanoB (KM), TexHOIOTWsMH TIPOW3BOZCTBA U
MPOYHOCTBIO KOHCTPYKLIMM PaKeTHO-KOCMUYeCKOW TeXHUKU u3 KM.

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

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e OTUeT I10 MMPAaKTUYeCKOMY 3aZIaHHIO;
®  YCTHBII ONPOC CTY/EHTOB.

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

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
MpeyCMOTPEHBI MpaKTUUeCKue 3aHsTus (34 u.), camocTosaTebHast paboTa cryaenTa (110 q).

10



IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYKIIMU 13 KOMITIO3NIIMOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHHS AUCLIUIIMHBI COCTaBsgeT 144 4., U3 HUX 34 4. ayAUTOPHBIX 3aHATHH, 1 110 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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomMeHnjyemas iMTeparypa uac

Pa3nen 1. Knaccm]mxaunﬂ, AOCTOMHCTBA U HEJOCTATKH, COCTAB U TEXHO/IOTHUH MPOU3BOACTBA
KOMIIO3UIJUOHHBIX MaTepHUaJ/IOB.

C. JI. BaxxeHOB. . MexaHuKa U
TeXHOJIOTUSI KOMITO3ULIMOHHBIX
MarepuasioB: [1onronpyaHbIi:
Nurennexrt, 2014 (2 - 4)
B. A. Erctadpes. .

Konctpynposanue
N3yuenue knaccudyKay KOMIIO3ULIMOHHBIX MaTepyasos,
KOCMUYeCKHX arlraparos:
JIOCTOMHCTB U HeocTaTkoB KM. M3yueHue BOJIOKOH, UX CII6.E'TY "BOEHMEX" um 27

CBOHCTB U (hopm. M3ydyeHne MaTpuL] ¥ UX CBOKMCTB. V3yueHue

. ®@. Yctunosa, 2018 (4)
TEXHOJIOTMU TIPOU3BO/ICTBAa KOMITO3UI[MOHHBIX MaTepHaJIOB.

A. 10. Aupprouikus, B. K.
NBaHoB. KoMno3uiimoHHbIe
Marepuasbl B IPOU3BOJCTBE
JieTaTe/IbHBIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®. Ycrunoga, 2010 (2 - 8)

Wroro o pasgeny 1 27

Paspen 2. CTpyKTypHasi MexaHHKAa ¥ MPOYHOCTb KOMIIO3UI{MOHHBIX MaTepuasioB. Hecymue
KOHCTpyKIuu u3 KM.

A. 10. Aupprouikus, B. K.
NBanoB. KoMno3uiimoHHbIe
Marepuasbl B IPOU3BOJCTBE
JieTaTe/bHbIX arrapaToB:
CII6.BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2010 (1)
B. A. EBcradnes. .
KoHcTpyupoBanue

N3yueHue 371eMeHTOB CTPYKTYPHOM MeXaHUKU BOJIOKHUCTBIX
KOMITO3UTOB. VI3yueHHe BOIIPOCOB IIPOYHOCTH .
KOMITO3ULIMOHHBIX MaTepyasioB. M3yueHre ocobeHHOCTelH KOCMUHECKIX alllapatos.
BOJIOKHUCTBIX KOMIIO3UTOB I/ICI';OIH:}; eMBbIX B HECYIIINX CII6.5I TY "BOEHMEX" . 27
KOHCT WX paKeTHO KO’CMI/ILIECKO}I;I TeXHUKHU I/}II;u yeHue Al ®. Ycrunosa, 2018 (3, 4)

PYKL{ P o . 23y C. JI. baxkeHoB. . MexaHUKa U
HEeCYLMX KOHCTPYKLIMK PaKeTHO-KOCMUYECKOM TEXHUKH U3

TEXHOJIOTHSI KOMIIO3ULIMOHHBIX
KOMITO3ULIMOHHBIX MaTeprarsoB. o
Marepuasos: J]o/ronpysHbIi:

Wntennexr, 2014 (6, 7)
FO. B. bayanuHa. .
Komro3uiirioHHbIe MaTepHraibl
B PaKeTHO-KOCMHYEeCKOM
TexHuke: M.: U3n-so MI'TY
uM. H. O. Baymana, 2019 (2)

Wtoro mo pa3zeny 2 27

11 16881



Pa3pen 3. UcciepoBanue HanpsHKeHHO-Ae()OPMUPOBAHHOTO COCTOSTHUSA KOMITIO3UTHBIX KOHCTPYKIYHI
PaKeTHO-KOCMHYEeCKOH TEXHUKH.

NccnepoBanue HanpsikeHHO-AeOPMHUPOBaHHOTO COCTOSTHUS

B. B. Bacunees, B. /1.

o o 15
KOMITO3UTHOM CeT4YaToi 000I0UKHU. ITporacos, B. B. bonotu=. .
ViccrieioBaHMe HanpshKeHHO-e(h)OPMUPOBAHHOTO COCTOSHUS KomriosuLpoHHble is
TPEeXC/I0IHONM KOMITO3UTHOM MaHe/u. Marepuansl: M.:

MarmHocTrpoenue, 1990 (5)

NccnepoBanne HanpsikeHHO-AeOPMHUPOBaHHOTO COCTOSTHUS A. B. Uurapes, A. C
0aJ1710Ha BHICOKOI'O [IaB/IEHHUST U3 KOMITO3UL[MIOHHOIO Kpasuyk, A. ®. CMaioK. . 15
Marepuana. ANSYS pnsa nikenepos: M.:
OnpepeneHre MexaHH4eCKUX CBOWCTB KOMITO3ULIIOHHOTO MarmmHocTtpoenue-1, 2004 (1 1
MaTepHaJia 1o CBOHCTBaM BOJIOKOH M MaTpPHULIbI. -7)

Wroro no pasgeny 3 56

12 16881




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYKIIMU 13 KOMITIO3NIIMOHHBIX MATEPUAJIOB

®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

*  YCTHBIH OMPOC CTYAEHTOB;

*  OTUET I10 MPaKTUUECKOMY 3a/IaHUIO;
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.

YCTHBII 0IPOC CTY/IEHTOB

KaxxmoMy CTyzleHTy yCTHO 3aZlat0TCsl iBa BOMpoca Mo paszenaM. OTBeThl 3a4NTBIBAIOTCS IPU
OTCYTCTBUH B HUX IPyOBIX OIMOOK.
ITepeueHb KOHTPOJ/IBHBIX BOIIPOCOB BXOAUT B cOCTaB Y MK AUCLIUIIIMHBL

OTuer Mo NpaKTUYeCKOMY 3a/JaHUI0

OTueTsI TI0 TIPAKTUUeCKOMY 3a/IaHUIO MPe/CTaB/ISIOTCS Ha ctax opmara A4. CTyaeHT AOIyCKaeTcst
K 3alllyiTe 3a/IaHus, eC/TA B PellIeHHU OTCYTCTBYIOT OIMOKHM. 3aluTa MPOXO/UT B (popMe OTBETOB CTy/ieHTa Ha
TPH BOTIpOCa Tpero/jaBaresst. MakcuMaibHOe KOJTMUeCTBO 0asl/IoB 3a OFIHO MpakThueckoe 3azanue — 100.
OCHOBaHUSIMU [IJ151 CHYDKEHUST KOJTMUECTBA 0a/IIoB SIB/ISIOTCS:
— MOTPeIHOCTU B ohopMieHHH oTueTa — 5-10 6ansios;
— He0OoIbIIIMe MTOTPEITHOCTH B OTBETEe Ha OfIVH U3 TPeX BOMPOCOB — 5-10 6anos.;
— HeITOJIHbIN OTBET Ha OWH U3 TpeX BorpocoB — 10-20 6a/1/10B;
— Hey/I0B/IeTBOPUTE/BHBIM OTBET Ha OJJWH U3 Tpex BorpocoB — 20-40 H6asios.
[TpakTryeckoe 3a/jlaHue 3aUUTHIBAETCS MPU Habope CTyzeHTOM He MeHee 60 DasioB.
KomriiekT npakThuueCKUx 3afjlaHuil BXoAUT B cocTaB Y MK AUCLIUIIIMHEL.

JuddepennmpoBaHHblii 3aueT
K muddepeHIMpoBaHHOMY 3aueTy AOMYyCKAIOTCS CTYIEeHTHI TIPH BBITOTHEHNE BCeX KOHTPOJTBHBIX
MepPONpHUATHH, TIPeAyCMOTPeHHBIX NporpamMmol Y MK aucuunavHel. 3aueT NpoxXoguT B (hopMe MHCbMEeHHBIX
OTBETOB CTYJEHTOB Ha /iBa Borpoca. MakcuMabHoe KoymuecTBo 0anioB 100. OCHOBaHUSIMU /IJ1s1 CHYKEHUST
KO/TMYeCTBa 0aslioB SIBJISIFOTCS:
— He0OosTbIIIMe TOTPEITHOCTH B OTBETE Ha OfIVH U3 JIByX BOMPOCOB — 5-10 6anos;
— HETIO/NHBIN OTBET Ha O/IUH U3 JIByX BOMPOCOB — 15-30 6as110B;
— HeY/I0B/IeTBOPUTE/ILHBIN OTBET Ha OJJUH U3 [IBYX BONPOCOB — 41 6as.
OueHku:
— «3aUTEHO-0TVINYHO» — 86-100 Gasios;
— «3aUTeHO-X0poIo» — 71-85 6anos;
— «3aUTeHO-Y/[0B/IeTBOPHUTENLHO» — 60-70 6anos;
- "He 3auTeHO" - MeHee 60 6asoB.
Bompockl k fuddepeHLipoBaHHOMY 3a4eTy pasMmeleHsl B Y MK AuCHUTINHBL.
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Pazpen 1. Knaccudukarus,

6 1] |AOCTOMHCTBA U He/JOCTATKH, COCTAB U 37 10 10 27 75 YcTHBIY OITpOC
TeXHOJIOTUH NPOM3BO/CTBA CTYZIeHTOB
KOMIIO3ULIMOHHBIX MaTepuaJsioB.

Pa3zgen 2. CTpyKTypHasa MexaHUKa H

6 {1 |MPOYHOCTH KOMMO3HLHOHHBIX 35 8 8 27 75 YcTHBIM OITPOC
MarepuanoB. Hecyiniue KOHCTpyKLIMU U3 CTYZIeHTOB
KM.

Pazpgen 3. McciepoBanye HanpsKeHHO-
e()opMHPOBAHHOTO COCTOSAHUS Order no

6 11 A o 72 16 16 56 50  |mpakTHruyeckoMy

KOMIIO3UTHBIX KOHCTPYKIIMH PaKeTHO-
. 3a/JaHUI0
KOCMHYeCKOUW TeXHUKH.
Bcero 3a 11 cemectp 144 | 34 34 110 100
Bcero no gucuunInHe 144 | 34 34 110 100
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