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

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOHCTPYKIINN U3 KOMIIO3UIINOHHBIX MATEPUAJIOB

Hanpagnienue/cnenuaibHOCTb 24.04.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA

INOArOTOBKH

Cnepuanu3anusa/mpoduns/nmporpamma _IIpoekTHpoBaHue U o1jeHKA 3()GeKTUBHOCTH PaKeTHO-KOCMHUYECKHX CHCTeM

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust Marucrparypa
®opma o0yueHHs OuHas
®daKyabTeT A PakeTHO-KOCMHYECKO# TeXHUKH
Breinyckaromas Kadegpa A1 PAKETOCTPOEHMUE
Kadeapa-pa3padorunk pabdoueit A3 KOCMUYECKMUE AIIITIAPATBI 1 IBUT'ATEJ/IA
MPOrpamMMebI
a YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA) o
B = ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
o= | 9O o
I | O >
o |SE| B = = X = 2 | 2=
H  wE| = 2s | = 3 o ===
1~ O | OH | < TS| M g ) =0 | » 3
&g [=Zx| S| o 22|02 o 2 < | =2 | %=
¢ | =2 23| H| & | & |SE EBE =& Mg | @5
X 25 o = > 5] = = ~ =) = [25] = = oo . 2 s
° g S| &g % EE S= g 2 | & | EG 8¢
= A = 0L | < A o (@) = A
=¥ o > O
52 2 28| 5 o | 9 | BE |E
s g & Ha =
T- = = > > g | =
o 7<) < 4 )
o
6 | 11| 3 | 108 34 0 0 34 74 0 0 74 A;;S’

Cankrt-ITetepOypr
20 r 16989




JIUCT COI'JIACOBAHUA
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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-1.05 — criocobHOCTE BeCTH TIOMCK ¥ BHeAPeHe TepPCIIeKTUBHBIX TEXHUUeCKUX PelleHri U TeXHOMIOTHI
TIpY NIPOEKTUPOBAHMY pakKeT U KOCMUYeCKUX arapaToB

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

IICK-1.05

3HAHUA:
1. CBOf/iCTB, AOCTOMHCTB MW HEAOCTATKOB KOMIIO3WMILIMOHHBLIX MaTepHdjioB (KM), HCIOJ/Ib3YyEMBIX B

HeCYIIUX KOHCTPYKLIUSIX PaKeTHO-KOCMHUYeCKOU TeXHUKHU.
2. TexHonOrMit MPOU3BO/[CTBA KOMITO3UI[MOHHBIX MaTepHaoB.
3. OcobeHHocTel paboThl KOHCTPYKLMH 13 KM Tpy pacTsikeHUH U CKaThu. ;

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

KOMITO3UTHBIX KOHCTPYKLIMHM C UCIO/b30BaHueM naketa ANSYS.;

HaBbIKU:
Paboter B cpene ANSYS..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Juctuminia KOHCTPYKIIHN 13 KOMITO3UIINMOHHBIX MATEPHUAJIOB ssinsiercs

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-

IMPON3BOACTBEHHASA ITPAKTUKA, HAYUHO-UCCJIEJOBATE/IbCKAS PABOTA.

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

ITPAKTHUKA, HAYYHO-ITPOU3BO/JCTBEHHAS ITPAKTHUKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

TICK-1.01 — CriocobeH pa3pabarbiBaTh 0C000 CI0)KHBIE TeOpeTUYeCKHe, KOMIIOHOBOUHBIE UePTeXH,
CXeMbI U 3JIeKTPOHHBIE MO/e/v jieTaTeIbHOro anmapara (JIA)

TICK-1.02 — Crioco6eH ny1laHUpOBATh U TTPOBOJMTE IKCIIEPUMEHTBI Ha MOJIE/ISAX U CTIELIMaTM3UPOBAHHBIX
CTeHzax

TICK-1.03 — CriocobeH opraHU30BbIBaTh Pa3pabOTKU TEXHUUECKOTO IIPe//I0KEeHHs1, aBaHIIPOEKTa,
3CKM3HOI0 MPOEKTa, MaKeTa U TEXHAYECKOTO TIPOeKTa JieTaTe/IbHOro anrapara, ero MoJepHU3aLluul Win
MouUKaIn

I1CK-1.04 — CriocobeH naHUpOBaTh U OpraHu30BbIBaTh pa3paborky K/ Ha JIA, ero arperarsl, y3Jbl,
KOMIIJIEKChI U TTOACUCTEMBI JTA

IICK-1.05 — CriocobeH BeCTH IOUCK 1 BHEJIPEHHE MTePCITeKTUBHBIX TEXHUUECKUX PEeIIeHUH U
TeXHOJIOTU TTPU TIPOEKTUPOBAHUH pakeT ¥ KOCMHUUeCKHX arlfapaToB

TTICK-1.06 — Crniocob6en npoBoguts HUOKP 1 pa3paboTK¥ MPY UCC/IeI0BAHUM CaMOCTOSITETEHBIX TEM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe Pa3je/oB U JUAAKTHYECKHX eAHHHL]

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM
¢opme

BCEIr'o
CamocrosTebHas
pabora cTyaeHToB

BCEI'o
IIpakTHyeckue
3aHATHA

®dopmupyemast
KoMmmereHus, %

TICK-1.05

11

Paspen 1. Knaccudukanus, JOCTOMHCTBA U HEOCTAaTKH, COCTAB M TEXHO/IOTHH NPOU3BOACTBA
KOMIIO3ULIHOHHBIX MaTepHa/I0B. I/ICTOpl/I‘{eCKﬂH CIipaBKa, KJ'lElCCl/Iq)I/lKElL[l/IH KOMITO3MLMOHHBIX
MaTepuasnos, JOCTOUHCTBA U HEAOCTATKH KM. Bo/ioKHa ¥ UX CBOMICTBa. CI)OPMLI BOJIOKOH. Manl/ILU)I H
MX CBOMCTBA. TeXHOMOrMKU TIPOU3BO/CTBa KOMITO3ULJMOHHBIX MaTrepuasioB.

25 10 15

N
w

11

Paspen 2. CTpyKTypHasi MeXxaHHKa U MPOYHOCTh KOMIIO3MIHOHHBIX MaTepuanoB. Hecympue
KOHCTPYKIMH M3 KM. DrieMeHTbI CTPYKTYPHOU MeXaHHKH BOJIOKHUCTBIX KOMITO3UTOB. [IpouHOCTB
KOMITO3MLJUOHHBIX MaTepyanoB. OCOGeHHOCTH BOIOKHUCTBIX KOMITO3UTOB, HCIIO/Ib3yeMbIX B HECYIIUX
KOHCTPYKLIMSIX PAKeTHO-KOCMUUeCKOH TeXHUKH. Hecyljiie KOHCTPYKIMM PaKeTHO-KOCMUYeCKOi TeXHUKH
13 KOMIO3HLIMOHHBIX MaTepHasoB.

23 8 8 15

25

Pazpgen 3. Ucc

+H

'0 COCTOSIHUAA KOMITO3UTHBIX

11

Harnpsa
P A P
KOHCprK].ll/[ﬁ paKETHO-KOCMﬂ'-IECKOﬁ TeXHUKH. OHpEAeHeHl/IE MeXaHU4YeCKUX CBOWCTB
KOMITO3MLJMOHHOT'0 MaTepHaJia 1o CBOHCTBaM BOJIOKOH U MaTpPHLIbL. VIccrezjoBaHHe HalpshKeHHO-
7iehopMHUPOBAHHOTO COCTOSIHUSI KOMIIO3UTHOM ceTuaToit 060/10uku. VcciejoBaHHe HarpshKeHHO-
e)OpMHUPOBAHHOTO COCTOSIHUSI TPEXC/IONHON KOMITO3UTHOM naHenu. VcciejoBaHre HarpspkeHHO-
71e)OPMUPOBAHHOTO COCTOSIHMS Ha/llioHa BHICOKOTO /JIaB/IeHHs U3 KOMITO3UIIMOHHOTO MaTepyarna.

PYop

60 16 16

50

Bcero 3a 11 cemecTp

108 34 34 74

100

Bcero no gucuumninHe

108 34 34 74

100

3.2. AyAMTOPHBIA MPAKTHKYM

Homep n
HauMeHOBaHHe
pasjena JUCHUILIMHBI

Tema MNPAaKTHYE€CKOro 3aHATUA

Oo0neMm,

dayA.
JacoB

Pazpen 1.
Krnaccudukarius,
JOCTOMHCTBA U
HeJJ0CTaTK{, COCTaB
TEXHOJIOTUU
TIPOM3BO/CTBA
KOMITO3ULIIOHHBIX
MareprasoB.

N3yuenue knaccudrkalyyd KOMIIO3ULMOHHBIX MaTepUasioB,
JIOCTOWHCTB ¥ HefjocTaTkoB KM. M3yueHue BO/IOKOH, UX CBOMCTB U
thopM. M3yueHune MaTpUL] U UX CBOUCTB. V3yueHre TeXHOIOTHUU
MPOM3BO/CTBAa KOMIIO3ULIMOHHBIX MaTepHasioB.

10

Paspen 2. CtpykrypHas
MexaHHKa U IIPOYHOCTh
KOMITO3ULIMOHHBIX
Marepuanos. Hecymue
KOHCTpyKLuu u3 KM.

V3yueHue 3/1eMeHTOB CTPYKTYPHON MeXaHUKU BOJIOKHUCTBIX
KOMII03UTOB. /I3y4yeHue BOIIPOCOB POYHOCTH KOMITO3ULMOHHBIX
MarepuasoB. V3yueHre 0COOEHHOCTEH BOJIOKHUCTBIX KOMITO3UTOB,
WCTIO/b3YEeMBIX B HECYIIIMX KOHCTPYKLIMSAX PaKeTHO-KOCMUYeCKOR
TeXHUKH. V3yyeHre HeCyILMX KOHCTPYKL[MI paKeTHO-KOCMUYeCKOM
TeXHUKU U3 KOMIIO3UL[MOHHBIX MaTepuasoB.

Pazpen 3. ccnenoBanue
HarpshKeHHO-

e opMUPOBaHHOTO
COCTOSIHUS
KOMITO3UTHBIX
KOHCTPYKLIMY PaKeTHO-
KOCMMUECKON TEXHUKHU.

OmnpeneneHrie MeXaHUYeCKMX CBOWCTB KOMITO3HUI[IOHHOTO
MaTrepuaJia 1o CBOMCTBaM BOJIOKOH M MaTPHIIBL.

VccnenoBanue HanpsbKeHHO-[e()OPMHUPOBAHHOTO COCTOSTHUS
KOMITO3UTHOU CeT4yaToii 000/I0UKH.

WccnepoBanne HanpsbkeHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS
GasisIoHa BBICOKOTO JIaB/IeHUsI U3 KOMITO3UIIMOHHOTO MaTepurarna.

Bcero 3a 11 cemectp

34

3.3. CamocrosnTenbHas padora crygenra (CPC)

Homep n
HauMeHOBaHHUe
pasjesia JUCHUILIUHBI

CopeprkaHue yueOHOro 3aJaHus

Oo0nemMm,
4acos

Pazgen 1.
Krnaccudukarnys,

N3yuenue knaccubrKalyyd KOMITO3UI[MOHHBIX MaTepUasioB,
IOCTOMHCTB U HefrocTaTkoB KM. V3yueHre BOJIOKOH, UX CBOMCTB U

6

15
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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,

KOMITO3ULIMOHHBIX " 15
marepranos. Hecympe HCII0/Ib3yeMbIX B HECYLMX KOHCTPYKLUSIX PaKETHO-KOCMUUECKON
KOHCTDVK Hi/l s KM TeXHUKU. VI3yueHne HeCyIMX KOHCTPYKLIMM paKeTHO-KOCMUUEeCKOM
PYKH " |TeXHUKHU U3 KOMITO3ULIMOHHBIX MaTepUasoB.
HNccnenoBadue HanpsbkeHHO-Ae(pOPMUPOBAHHOTO COCTOSTHUS 12
Paspien 3. ViccneioBatue koymospHoilt ceTuatoil 060/10UKM.
HarIpsDKEHHO- HNccnenoBadue HanpsbkeHHO-Ae(OPMUPOBAHHOTO COCTOSTHUS 12
gsg)T%l;ﬁigOBaHHom TPEeXCJI0MHOW KOMIIO3UTHOM MaHesu.
KOMITO3HTHBIX WccnenoBanue HanpsikeHHO-Ae(OPMUPOBaHHOTO COCTOSTHUS 12
KOHCTPYKIMii paKeTHO- 0asioHa BBLICOKOTO /IAB/IEHHS U3 KOMITO3UI[HOHHOTO MaTepHrara.
KOCMUYeCKol Texurky. |OlpefeneHye MeXaHNyeCKHUX CBONCTB KOMITO3ULIMOHHOIO 8
MaTepua’ia 1o CBOCTBaM BOJIOKOH M MaTpPHLbL.
Bcero 3a 11 cemectp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIJIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2|3/4 5 6 |78 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:

P — nuarHocThueckasi paboTa;

Ortu. 1o I13 — oTueT No NpakKTUUECKOMY 3a/|aHUIO;
OC — yCTHBIN OTIPOC CTY/I€HTOB;

aud. 3au. — quddepeHIMPOBaHHBIN 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/ — O6pa3oBaresbHas rardopma «FOpaiiT». [jis By30B U 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:
ITICK-1.05 criocobHOCTb BeCTH MOMCK U BHE|pEeHHE MePCIIeKTUBHBIX TeXHUUECKMX PeIlleHUH ¥ TeXHOJOIUH ITPU
MPOEKTUPOBAaHUM paKeT U KOCMUYeCKHX arlraparos.

Cofep>kaHrie WCLUIVIMHBI  OXBAaThIBaeT KPYTI BOMPOCOB, CBA3aHHBIX C COCTaBOM, OCOOEHHOCTSIMHU,
IOCTOMHCTBAaMH W HEJOCTaTKaM{ KOMIIO3ULMOHHBIX MarepranoB (KM), TexHOMOTWsMH TIPOW3BOZCTBA U
TPOYHOCTHI0 KOHCTPYKI[MI paKeTHO-KOCMUUeCKoH TexHuKu u3 KM.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  OTUeT I10 NMPaKTUUeCKOMY 3aZlaHHIO;
e YCTHBII OMPOC CTYAEHTOB.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
TpeyCMOTPEHBI MpakTUUecKue 3aHsTus (34 u.), caMocTosTebHasA paboTa ctyaeHTa (74 ).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
KOHCTPYKIIMU 13 KOMITIO3NIIMOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 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 15

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 15

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" . 15
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 15

11 16989



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

NccnepoBanue HanpsikeHHO-AeOPMHUPOBaHHOTO COCTOSTHUS

B. B. Bacunees, B. /1.

o o 12
KOMITO3UTHOM CeT4YaToi 000I0UKHU. ITporacos, B. B. bonotu=. .
ViccrieioBaHMe HanpshKeHHO-e(h)OPMUPOBAHHOTO COCTOSHUS KomriosuLpoHHble 19
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. . 12
Marepuana. ANSYS pnsa nikenepos: M.:
OnpepeneHre MexaHH4eCKUX CBOWCTB KOMITO3ULIIOHHOTO MarmmHocTtpoenue-1, 2004 (1 8
MaTepHaJia 1o CBOHCTBaM BOJIOKOH M MaTpPHULIbI. -7)

Wroro no pasgeny 3 44

12 16989




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. Knaccudukarnus,

6 1] |MOCTOMHCTBA H HE/IOCTATKH, COCTAB 1 25 10 10 15 75 YcTHbIl onpoc
TeXHOJIOTUH MPOU3BO/ICTBA CTY/IeHTOB
KOMITO3ULIHOHHBIX MaTepHaJIoB.

Pazpen 2. CTpykTypHasi MexaHuKa "

6 1] |MPOYHOCTH KOMIO3HIMOHHBIX 23 8 8 15 75 YcTHbil oripoc
Marepua/ioB. Hecylque KOHCTPYKLIMH U3 CTY/IeHTOB
KM.

Pazpgen 3. VcciepoBanye HanpsHKeHHO-
e(hopMHPOBaAHHOT0 COCTOAHUS Order ro

6 11 A . 60 16 16 44 50  |mpakThueckomy

KOMITO3UTHBIX KOHCTPYKI[UH PaKeTHO-
. 3a[jaHHI0
KOCMHYeCKOH TeXHUKH.
Bcero 3a 11 cemectp 108 | 34 34 74 100
Bcero no gucuumIinHe 108 | 34 34 74 100
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